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PHOSPHATIDYLINOSITOL 3-KINASE INHIBITORS 

FIELD 

kinase 
of PI3K isoforms 

The present disclosure relates generally to inhibitors of phosphatidylinositol 3-
?K) activity and, more specifically, to novel compounds that are selective inhibitors 

BACKGROUND 

j'9002] Cell signaling via 3 '-phosphorylated phosphoinositides has been implicated in a 
variety of celMar processes, e.g., malignant transformation, growth factor signaling, 
inflammation, and immunity. See generally Rameh etal.,J Biol Ckem., 27¥:8347«8350 
(1999). The enzyme responsible for generating these phosphorylated signaling products is 
phosphatidylinositol 3~kinase (PI 3-kmase; PI3K). PI3K originally was identified as an 
activity associated with viral oncoproteins and growth factor receptor tyrosine kinases that 
phosphorylate phosphatidylinositol. (PI) and its phosphorylated derivatives at the 3'-hydroxyl 
of the inositol ring. See Panayotou et al, Trends Cell Biol 2:358-60 (1992). 

Presently, three classes of the PI 3-kinase (PI3K) enzymes are distinguished, 
specificities. Class I PI3Ks can phosphorylate phosphatidylinositol 

ate, and phosphatidylmositol-4,5-biphosphate (PIP2) to 
>sitol-3~phosphate (PIP), phosphatidy1inositol-3}4-biphosphate, and 

-3,4,5-triphosphate, respectively. Class II PI3Ks phosphorylate PI and 
.ol-4-phosphate, whereas Class III PI3Ks can only phosphorylate PL 

[0004] The initial purification and molecular cloning of PI 3-kinase revealed that it was a 
heterodimer consisting ofpS5 and pi 10 su.biu.iits. See Otsu etal, Cell, 65:91-104 (1991); 
Hiles et al, Cell, 70:419-29 (1992). Since then, four distinct Class I PI3Ks have been 
identified, designated PI3K a, p, 8, and y, each consisting of a distinct 110 kDa catalytic 
subunit and a regulatory subunit More specifically, three of the catalytic subunits, i.e., 

pi 10a, pi 10(3, and pi 108, each interact with the same regulatory subunit, i.e., p85, whereas 
pi lOy interacts with a distinct p 101 regulatory subunit. As described below, the patterns of 
expression of each of these PIBKs in human cells and tissues also are distinct. 
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|©005j Identification of the pi 105 isoform of PI 3-kinase is described in Chantry et al, J, 
Biol. Chem., 272:19236-41 (1997), It was observed that the human pi 105 isoform is 

sssed in a tissue-restricted fashion. It is expressed at high levels in lymphocytes and 
iphoid tissues, suggesting that the protein might play a role in PI 3-kinase-mediated 

signaling in the immune system. Details concerning the pi 108 isoform also can be found in 
U.S. Patent Nos. 5,858,753; 5,822,910; and 5,985,589, each, of which is incorporated herein 
by reference. See also Vanhaesebroeck et al., Proc. Natl Acad. Set. USA, 94:4330-5 (1997); 
and WO 97/46688. 

[0906| A. need remains, however, for additional therapeutic agents useful to treat 
proliferative disorders or diseases that are mediated by PI3K. "11 
novel compounds that are inhibitors of PISK isofonus. 

invention; 

SUMMARY 

:UY| The present application provides novel compounds that are inhibitors of PI3K 
isoforms. The application also provides compositions, including pharmaceutical 
compositions, kits that include the compounds, and methods of using and making the 
compounds. The compounds provided herein are useful in treating diseases, disorders, or 
conditions that are mediated by PI3K isoforms. The application also provides compounds for 
use in therapy. The application further provides compounds for use in a method of treating a 
disease, disorder, or condition that is .mediated by PI3K isofomis. Moreover, the application 
provides uses of the compounds in the manufacture of a medicament for the treatment of a 
disease, disorder or condition that is mediated by PI3K isoforms. 

In one aspect, provided is a compound having the structure of formula (J): 

O 

R r Y 

K8 (J), 
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A is N or CH; 
n is 0, 1, 2, 3S or 4; 
m is 0.1, 2, 3, or 4; 
each R5 is independently selected from optionally substituted alkyl, o 

substituted haloalkyl, optionally substituted aryl, optionally substituted heteroaryl, halo 
cyan©, NIIC(-0)alky!cne-N(Ri;:)v, N02, OR3*, N(Rlx)2, 0C(-0)Rix5 C(=0)Rj!t 

aryl~OR3y, optionally substituted cyeloalkyl, optionally substituted heterocycloalkyl, 
NR3x(X::"0)alkylene-C(;:::0)0Rlx, aryl-O-dkylene-N (R'*)2, aryl-0-C(=0)R! x, aikylene-
C{=0)QRl55, alkylen.e~e(-0)N(RL% aIkylene-C(=0)-Het, 0~aikyieneXX-0)0R3x, aikyiene-

\x 

-alkyiene-QOpR1 % (:(:::0)NRixSO- NCR'x)2, alkenyl€rte~N(Rx *); 
C(:::0)NR: -OR;J£, C(==0)NRtxalkylene-Het, 0»alkylene-N(R^bs O-alkylene. 
C ,ly)CH2N(Rsx)2,G~alkylene~Het, 0-alkyleue-C(=0)ORtx, 0-alkylene-C(0)-Het, S-1x 

alkylene-ORi5£, O-alkylene-OR'*, 0-Ct^alkylene-CH{0R!>)Cs^alkylene-0RiX9 O-alkylene-
NR1XC(==0)0R!S, NRlx-alkylene-N(Rlx)2, NRUC(= lx {xC(==0)N(R3 % N(S02-alkyl)2, 
NR,3l(S02-alkyl), S02R!a, SOaNJR'5^, aikylene-aryl, alkylene-Het, a!kylene-ORly alkylene-
N(R3x)2, C(=0)N(R1X)2> NHC(-0)alkylene-aryl, aryl-O-alkylene-NCR3^, atyl-OC(=0)Rly 

NHC(-0)alkyleno-heterocycloalkyl, NHC(K>)alkylene-Het, O-alkylene-O-alkylene-
I(=0)alkylene-Het, and NHC(-0)halo~alkyl, 
wherein Hot is optionally substituted heteroaryl or optionally 
substitatedheterocycloalkyl, wherein Rlx is independently hydrogen, 
optionally substituted alkyl, optionally substituted haloalkyl, optionally 
substituted cycloalkyl, optionally substituted heterocycloalkyl, and optionally 
substituted aryl,wherein R!y is independently hydrogen, optionally substituted 
alkyl, optionally substituted haloalkyl, optionally substituted aryl, and 
optionally substituted heteroaryl, and wherein Rls is independently optionally 
substituted alkyl,optionally substituted haloalkyl, optionally substituted 

sioalkyl, and optionally substituted 

each R2 is independently selected from halo, cyano, optionally substituted alkyl, 
haloalkyl, S02N(R2x)2> and optionally substituted alkoxy, 

wherein R2* is hydrogen, optionally substituted alkyl, or optionally substituted 

3 
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R3 is hydrogen, optionally substituted alkyl, optionally substituted, haloalkyl, 
substituted cyeloalkyl, optionally substituted aryl, optionally substituted 

heteroaryl, or optionally substituted heterocycloalkyl; 
R5 is hydrogen or alkyl, or R.3 and R3 together with the atoms to which they are 

attached optionally form an optionally substituted four-, five- or six-membered heterocyclic 

R4 is cyano, C(=0)NR4*R4y, SOj-alkyl, halo, haloalkyl, or C(=0)R4x, 
wherein each R4* and R^ is independently hydrogen, optionally $ 
alkyl, and optionally substituted haloalkyl; 

R* is NH2> halo, optionally substituted alkyl, or optionally substituted haloalkyl; and 
R' is Nils, halo, optionally substitute alkyl, or optionally substituted haloalkyl; 
or a pharmaceutically acceptable salt, isomer, or a. mixture thereof. 

having the structure of formula (J): 

>JR2>* 
o mr \-
r r 

R Vj' 

Ais'N or CH; 
n is 0, 1, 2, 3, or 4; 
m is 0,1, 2, 3, or 4; 
each Rl is independently selected from optionally substituted alkyl, optionally 

substituted haloalkyl, optionally substituted and, optionally substituted heteroaryl, halo, 
cyano, •NHC(===0)alkylene-N{Rls)2> NO?., OR,x, N(R!x)23 OC(=<))R3x, C(=0)Rix, C(O)0Rlx, 
aryl-ORly, optionally substituted cyeloalkyl, optionally substituted heterocycloalkyl, 

ixC(=0)alkylene-C(=0)0R3x, aryl-0-alkylene-N(Rtx)2, aryl-0-C(0)Rlx, alkylene-
C(=0)0R , alkylene-C{::::()}N(R >2, alkylene-C(=Q)-Het, Q-a 
0-alkylene~C(::::0)0Ru, C(-0)NRlsS02Rb:, alkylene-M(.Ruk s 

-€(:<}}ORl\ aikyiene. 
13 1X\ 

C(==0)NRIs-alkylene-0R u, C(=0)NRlxalkylene-Het, 0-alkylene-N(R!*)2,O-afkylene-
*)2,0-alkylene-Het, 0-alkylme-C(=0)0Rtx, 0-alkylene-C(~0)-Het, S 

4 
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lx alkylene-OR'*, 0-alkylen.e~0R!x, O-CiM}alkylene-Ch(UK.*'jCi-jsaiicylene-
NR3XC(=0)ORU, NR,Si-alky!ene-N(RIX)2s NRl3tC(=0)R!x, NRixC(-0)N(R3x)2, N(SG2~alkyI)2! 

NRu(S02-alkyl), SOzR12, S02N(Rix)2> alkylene-aryl, alkylene-Het, alkylcne«GRiy, a3kyl.en.e-
N(R5x)2> C(=0)N(RIK)2, NHC{=0)alkylesie-aryl, aryl~0-alkyleae-N{Ri,!)2, aiyl-0C(=0)RSy, 
NHC(=:0)alkyiene~heterocyc!oalkyl, NH€(::::())alkylene~Het, 0-alkylene-0-alkylen.e-
(;(<})ORij; C(:::0)alkylene~Het, and NHC{-0)Mo-alkyls 

wherein Het is optionally substituted heteroaryl or optionally substituted 
heterocycloalkyl, wherein R1S is independently hydrogen, optionally 
substituted alkyl, optionally substituted haloalkyl, optionally substituted 
cycloalkyl, optionally substituted heterocycloalkyl, and optionally substituted 
aryl,wherein R!y is independently hydrogen, optionally substituted alkyl, 
optionally substituted haloalkyl optionally substituted aryl, and optionally 
substituted heteroaryl, and wherein K!^ is independently optionally substituted 
alkyl,optionally substituted haloalkyl, optionally substituted cyeloalkyl, 
optionally substituted heterocycloalkyl, and optionally substituted aryl; 

each R2 is independently selected from halo, cyano, optionally substituted alkyl, 
haloalkyl, SC^NCR.2*^, and optionally substituted alkoxy, 

wherein Rzx is hydrogen, optionally substituted alkyl, or optionally substituted 
haloalkyl; 

R3 is hydrogen, optionally substituted alkyl, optionally substituted haloalkyl, 
optionally substituted cyeloalkyl, optionally substituted aryl, optionally substituted 
heteroaryl, or optionally substituted heterocycloalkyl; 

R5 is hydrogen or alkyl, or R5 aid R'5 together with the atoms to which they are 
attached, optionally form an optionally substituted four-, five- or six-membered heterocyclic 

R4 is cyano, C(=0)NR4xR4y, SOz-alkyl, halo, haloalkyl, or C(=0)R4x, 

wherein each R4* and R4y is independently hydrogen, optionally substituted 
alkyl, and optionally substituted haloalkyl; 

R6 is NH2, halo, optionally substituted alkyl, or optionally substituted haloalkyl; and 
R' is NH2, halo, optionally substituted alkyl, or optionally substituted haloalkyl; 
provided that when R~ and R' form a 5-membered heterocyclic ring that is optionally 

substituted with hydroxyl, halo, or mefhoxy, R.4 is cyano, R6 is amino, and R/ is amino; 

5 
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or a pharmaceutical^ acceptable salt, isomer, or a mixture thereof 
('091.0] In one aspect, provided is a compound having the structure of formula (I): 

wherein: 
n is 0, 1,2, 3, or 4; 
rn is 0,1,2, or 3; 
each R1 is independently alkyl, haloalkyl aryl heteroaryl, cycloalkyl, 

heterocycloalkyl halo, cyano, aryl~OR'y, alkenylene-OR'^ alkenylene-'N(Rlx)2» alkylene-
C(:::O)0R.l\ a!ky!ene"C(^0)N(RSA)2, alk>iene-C(:::0)-Hd, alkyiene-0-alkylene-C(::::0)0Ru, 
alkyle»e-N(R'x)2, alky!ene~aryl, alkylene-Het, alkylene-OR'*, a!kylene~N(Rlx)2,0-a'Ikylene-
C)~a!kyisne~CeO)ORiyORu, C>alkyl.ene~C;(::::0)0R^ 0~alkyleBe^CH(0R.!y)CH2N(Rix)25 G-
alkenylene-OR.!y, O-alkenylene-NCR^)?, 0-aJkylcne-0Rtx, 0-alkylene-N(RiX)2,0-alkylene-
CH(ORly)alkylene-OR'x, O-alkylene-MR^CC^C^OR.^, O-aJkylene-Het, 0»alkylene~C(::::0)~ 
Het, S-alkylene-OR1 x, SQjR12, and S02N(RSx)25 

wherein Het is optionally substituted heteroaryl or optionally substituted 
heterocycloalkyl wherein R,x is independently hydrogen, optionally 
substituted alkyl, optionally substituted, haloalkyl, optionally substituted 
cycloalkyl, optionally substituted heterocycloalkyl, and optionally substituted 
aryl, wherein Riy is independently hydrogen, optionally substituted alkyl, 
haloalkyl, optionally substituted aryl, and. optionally substituted heteroaryl, 
and wherein Ruis independently optionally substituted alkyl, optionally 
substituted haloalkyl, optionally substituted cycloalkyl, optionally substituted 
heterocycloalkyl, and optionally substituted aryl; 

each R4 is independently halo, cyano, optionally substituted alkyl, optionally 
substituted, haloalkyl, and SOsNCE^a, 

wherein R2* is hydrogen, and optionally substituted alkyl; 

0 
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R3 is hydrogen, alkyl, haloalkyl, cycloalkyl, aryl, 
wherein each of the cycloalkyl, aryl, heteroaryl,. and heterocycloalkyl moieties is optionally 
substituted with halo or alkyl, wherein the alky! moiety is optionally substituted with -
CX'::::0)NRixR3i', wherein each and R"'y is independently hydrogen, alkyl, or haloalkyl; 

R5 is hydrogen or alkyl, or R3 and R3 together with the atoms to which they are 
attached optionally form a four-, five- or six-membered heterocyclic ring, wherein the 
heterocyclic ring is optionally substituted with halo, alkyl, haloalkyl, or NR.5xC(:~0)R3y, 

wherein R5x is hydrogen or alkyl, and wherein R?y is alkyl, haloalkyl, cycloalkyl, 
cycloalkylalkyl, or alkyl-NHj; 

ir is cyano, C(=0)NR*xR4y, SO?.R**, halo, haloalkyl, or C(~0)R™, 
wherein each R4* and R4y is independently hydrogen, alkyl, and haloalkyl; 

R6 is NH2, halo, alkyl, or haloalkyl; and 
R7 is NH2, halo, alkyl, or haloalkyl; 
or a pharmaceutieally acceptable salt, isomer, or a mixture thereof. 

[0011] In additional embodiments, the PI3K. inhibitors are compounds having the 
structure of formulae (J) or (I) wherein: 

n is 1 or 2: 
rn is 0,1, or 
each R* is independently Chalky!, CjJtialoalkyl, CVscyeloaTkyl, C2. 

gheterocycloalkyl, Qvgheteroaryl, C^-ioaryl, halo, cyano, Qs-ioaryl-OR1*, Ci^alkylene-Qi. 
loaryl, C^alkylene-Het, Ci^alkylestie-Cs^cycloaikyl, Ci^dkylene-ORiy, Q^alkyiene-

~GR;y, C2-«alk«iyl.en.e-N(Rix)2, Ci^alkylene-C(3::0)0R,x, C{. 

4x >4x 

C2.„< 

6alkylene-C(™0)N 
0~CM)s 

11 x)2, Cj.6alkylene-C(=0)-Het, Q-Ci^alkylene-C(=0)0R x, Cj^alkylene-
0}0R;'\ Ci.6alkenylene~N{R3x)2s ORJX, 0-C^alkylene-N(RiJt>it 0-Cs„ 

6alkylen^CH(QRiy)CH2N(Rl35)2,0-Cj^aikylene-Het, 0-C^alkylene-C(==0)DRlx, O-C,. 
«alkylene-C(-0)-Het, O-C,.6alkylene~ORix, 0-C^5alkylene-<:i-I(0RSy)Cr.6alkylene-0Rix, O-
C2^alkenylene~OR{y, 0-C2-6alkenylene-N(RlA)2,0-Ct^alkylene-NRt*C(::O)0R33E, O-Ci. 
6alkylene-0-Ct^a1kylene-C(=0)0R'y,S02RJ3£, S-Ct^alkylene-OR12, and S02N(Rlx)2, 

wherein Het is Cj^heteroaryl or C2^heterocycloalkyl, wherein R3x is 
independently hydrogen, Cj^alkyl, Cj^ialoalkyl, Cs^cycloalkyl, C^oaryi, Cj. 

oalkyl, and Qvsheteroaxyl, wherein R y is inc 
Cj^alkyl, C ̂ haloalkyl, C<$_ioaryl, and Cj^heteroaryl, wherein Rtz is 

7 
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independently Ci^alkyl, Ci-ghaioalkyl, C.^gcycloalkyl, Ce^oaryl, C2-
s heterocycloalkyl, and. C^heteroaryL and wherein each of Het, Rlx, R5y and 
RJz is optionally substituted with one, two, three, or four -members 
independently selected from halo, 0x0, Chalky!, and CMcaryl; 

each R2 is independently halo, cyano, Ci^alkyl, Ci^haloalkyi, S02N(R2x)2, wherein 
R2* is hydrogen, C^alkyl, or Cj^haloalkyl; 

R3 is hydrogen, Cj^alkyl, C3 .ghaloalkyl, Ca^cycloalkyi, C^aiyl, wherein the Ci-
6alkyl moiety is optionally substituted with -C(:::0)NR3ilRJ% wherein each R3x and R3y is 
independently hydrogen, Chalky!, or Cj^haloalkyl; 

R5 is hydrogen or Cj^alkyl, or R5 and R'5 together with the atoms to which they are 
attached optionally form a four-, five- or six-membered heterocyclic ring, wherein the 
heterocyclic ring is optionally substituted with one, two, or three members independently 
selected from halo, Chalky I, C^shaloaikyl, and NR>xC(0)R5y where R5x is hydrogen or C{„ 
<salkyi, and R5y is Ci^alkylene-NIfe, Ci^ alkylene^-scycloalkyi, or Ci.ghaloalkyi; 

R4 is cyano, C(=0)NR4xR4y, SO2- Ci^alkyl, halo, C^haloalkyl, or C(-0)R4x, wherein 
each R4S and R*y is independently hydrogen, Chalky!, or C3^haloalkyl; 

R6 is NH'i, halo, Cj^alkvl, or Ct-ghaioalkyl; and 
R' is NH2, halo, Ci^alkyl, or Cf^haloalkyl; 
or a pharmaceutieally acceptable salt, isomer, or a mixture thereof. 

[9012] In other embodiments, the PI3K Inhibitors are compounds having the structure of 
formulae (J) or (I) wherein: 

11 is 1 or 2; 

m is 0, .1, or 2; 
each R! is independently Chalky!, Q^haloalkyl, CVioaryl, Cs-gheteroaryl, Cs-g 

cycloalkyl, Cz^heterocycloalkyl, halo, cyano, Cj ̂ aIkylene~C(~0)0H, Ci-galkylene-
C(-0)0Ci^alkyl, Cs..salkylene-C(~0)-C3.gheterocycIoaIkyl5 C^6aikylene-C(::::0)-C3-
gcycloalkyl, C i.6dkylene~C(H3)NH2, O. ̂ a1kyiene~C(=0)N(Ci^alkyl)2, C x ^alkylene-
C(::::D)NHCi^a1kyl, C]^alkylene-0-C|^alkylene-C(;-0)0H, Ct^alkylene-0-Ci.^a1kylme-
C(=0)OCi^alkyi, Ci^alkylene-C&.ioaryl» Ci^alkyiene-C-^gheteroaxyl, Ct^alkylene-C2. 
gheterocycloalkyl, Cj^alkylene-Cs-gcycloalkyl, C^alkylene-OH, Cf^ alkylene-OCi-^aikyl, O-
Cj ̂ aikylene-N(Ci^alky)2, OCt^a1kylen&.NHCt^aIky, O-Ct-galkylme-NH?., O-C^aikylme-
CH(OH)Cj ̂ alkylNH2,0-C^aSkylene-CHCQ^C^alkylNCCi^alky^, O-Cj^alkylene-

8 
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Ci^alkyLNHCj .galkyl, 0-C3^a]kyleae-CH(0Ci-6alicy1)C!-6alkylNH2s O-Ci-ealkylene-
CH(OC; ,.5alkyI)C 3 „5alkylN{€! ̂ alkyl)^, O-C1 ̂ alkylene-CH(OC\^alkyl)C3 .galkylNHC 1 .^alkyl, 
0-CMalk34ene«C2.sheterocycloalkyi, O-Cj^alkyiene-Cj^hetefoaryl, O-Ct^alkylene-
C(=0)0H, 0-Ci^aIk3dene-C(=0)0Cwa!kylf 0-Ci^alkylme~C(<>)<^..8heterocycloalkyl, O-
CwaHcyime-C(=O)OC3^cycl0alkyl, 0-Cj^alkylene>C(~Q)0C6.iQaryl, O-C^alkylene-OH,, 
OCj-fialkylme-OCj-gcycloalkyl, O-Cj^alkylene-OCl^alkyl, 0-Ci^alkylen.e~CH(0H)Ci. 
6alkylene-OH, 0-CwalkyleQe-NHC(=0)OH, 0-CMalkylene-0-Ca^alkylene-C(-0)0H, 
OSO2CF3, S-C^alkylene-OH, SQzCj^alkylene-Ca-g^eterocycloalkyl, SOaC^-ioaryl, SO2C3. 
gcycloalkyi, SO2C1 ̂ alkylene~OH, SOaNCCj^alk}^, orSCb'NHs; 

wherein each of the Cg-ioaryl, Cj-gcycloalkyl, C2~sheterocyc1oalkyl, and C3. 
^heteroaryl moieties is optionally substituted wife one, two, three, or four 
members independently selected from fluoro, chloro, oxo, methyl, ethyl, 
fluoromethyl, difiuoromethyi triflaoromethyi, fiuoroethyl, difiuoroei'hyl, 
fcrifiisoroethyl, and phenyl; 

each X' is independently halo, cyano, Chalky! Cj^haloalkyl, and SO2NH2; 
R3 is Chalky!, Cj^haloalkyl, Cs^eydoalkyL Q.icaryl, Ci^a3kyle33e-C(::::0)NHCj. 

(;alkyl, C!^al3cyle®e-€("-0)NH2, or C?^alkyl«aie~C(=:0)N(C!^alkyl)2; 
R5 is hydrogen or Chalky!, or R5 and R3 together with the atoms to which they are 

attached optionally form a four-, five- or six-membered heterocyclic ring, wherein the 
heterocyclic ring is optionally substituted with one or two members independently selected 
from halo, Chalky!, HHCC^O^j^alkyleDe-NHa, NHC(~-0)(^^ alkylene«C;?.gcycloalkyls 

NHC(=0)C i ̂ haloalkyl, NC j .ga'Skyl C(::::0)C {.^alkyleae-NHs, NC1 ̂ alky! C(=0)C ;.-6 alkylene-
C3.gcycl0al.kyl, and NC* ̂ alkylC(=0)Ci^haloalkyl; 

R4 Is cyano, halo, C^haloalkyl, C(==Q)H, or C(=0)Ci^alkyi; 
R6 is NH2, halo, or Chalky!; and 
R' is NH2, halo, or C^aSkyl; 
or a pharmaceutical^ acceptable salt, isomer, or a mixture thereof. 

[0913] In some embodiments of formulae (J) or (I), each Rl is independently methyl, 
chloro, fluoro, cyano, telxahydropyridhwi,-CH2-C(::::0)0Hs -C2H4-C(=0)0H, -C3H6-
C(=0)0H, ~CH2«C(<))NH2, ~a:i2~C{-0)N(CH3)25 -€2H4-C(-0)NB2; "C2H4~C{-0)N(CH3) 
-C3H6-C(-0)NH25 ~C3H6~C{=0)N(CH3)2, -C:i:i2~C(-<))4k>t,C2Ii4-C(-0)~I-IetrC3H6--C(-0). 
Het, 0-CH2-C(=0)(X;3H7, aC^-C(=0)0G3H7> 0-C3H6-C(-0)0C3H7, -CH2-Het, -C2Hr 

9 
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-CsHs-Het, ~CH2-cyclopropyi, -C2H4-cyclopropyl, -CaHe-cyciopropyl, -CH2-cyclobutyl, 

-CaH^cyclob'utjd, ^Hs-cyclobutyl, -CHj-cyclopentyl, -C2H4-cyciopeatyl, -CjHfe-

cyclopentylj -CHa-cyclohexyl, -CsHrcyclohexyl, -CaH^-cyclohexyl, O-CH2-NH2, O-C2H4-

NH2, 0-C3H6-NH2, O^CHrN{CH3)25 CM^-NCCHsfc, 0~C3Hs~N(CH3)2, 0-CH2-Rci: O-
C2H4-Het, O-CsHe-Het, 04:.II2-C(-G)OHS OC2R.rC(;<>}OH, 0^3H6-C(;!::0)0H, 0-OHr 

C(=0)0CH3, 0~C2H4-C(-0)0€B3, 0-C3H6-C(-0)0CH3, Q-€H2-C(=<))-Het, O-

CH?C(CH3){CH2OH)2? S-C/rUOI-k S-C-:&,OH, S02~phenyl, SCfc-methyiphenyl, -SO2-

ethylphenyl, -S02-cyclopropyl, -SQrcyclobutyl, ~SG2-cyctopentyl, -SG2CH3, -SOJQJHS, -

SO2C3H7, -SO2C2H4OH, or -SO2C3H6OH; wherein Het is independently selected from 

piperidmyl, rnorpholinyl, piperazhiyl, azepanyl, imidazolyl, oxetanyl, azetidinyl, pyrrolidinyl, 

tetrahydropyridinyl, 2-oxa«7»azaspiro[3.5]nonanyl, 2-oxa-6-azaspiro[3.4]octanyl, and 6-oxa-

l-azaspiro[3.3]hq>tanyl» wherein each of the piperidmyl, morpholitiyl, piperazinyl, azepanyl, 

imidazolyl, oxetanyl, azetidinyl, pyrrolidinyl, tetrahydropyridinyl, 2-oxa-7-

ffigaspiro[3.5]nonanyL 2-oxa-6-azaspin)[3.4]octanyL 6-oxa-1 >azaspiro[3 .3]heptanyi, 

eyclopropyl, eyclobutyl, cyclopentyl, and cyclohexyl moieties is optionally substituted with 

one, two, three, or four members independently selected from fluoro, clilo.ro, methyl, ethyl, 

propyl, oxo, or phenyl In some other embodiments of formulae (J) or (I), each R2 is 

independently fluoro, chloro, bromo, iodo, cyano, methyl, ethyl, propyl, fiuoroniethyl, 

difluoromethyl, trifluoromethyl, fluoroethyi, difluoroethyl, trifluoroethyl, and SQ2NH2. la 

certain other embodiments of formulae (J) or (I), R3 is methyl ethyl, propyl, -CHa-
C(=0)NH2, ~C2H4~€(-0)NH2, ~C3H6~C(===0)NH2, ~CH2-C(-0)N{CH3)2S -C2H4-

C(:::0)N(CH3)2? ~C3H6~C{=0)N(CH3)2, cyclopropyl, cyclobutyl, or phenyl. In additional 

embodiments of formulae (J) or (I), R5 is hydrogen, methyl, ethyl, or propyl. In other 

additional embodiments, R5 and R' together with the atoms to which they are attached 

optionally form a heterocyclic ring, wherein the heterocyclic ring is selected from azetid 

moipholinyl, or pyrrolidinyl wherein each of the azetidinyl, moipholinyl, and pyrrol 

moieties is optionally substituted with N(CH3)C(=0)CH2NH2» N(CH3)€(~0)€HF2, 

N(CH3)C{-0)CH2CF3, •N(CH3)C(0)cycloptt)pyl, NHC(-0)CH2NH2, NHC(==0)€HF2, 

NHC(=0)CH2CF3> or NHC(=0)cyclopn3pyl. hi another embodiments of formulae (J) or (I), 

II4 is cyano, chloro, bromo, iodo, or €(::<))CH3, In certain embodiments, R.6 is NH2, chloro, 

fluoro, methyl, ctlivl, or propyl. In certain embodiments, R7 is NH2, fluoro, chloro, methyl, 
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ethyl, or propyl. In yet another embodiments of formulae (J) or (I), R6 is NB?., clilo.ro, fluoro, 
methyl, ethyl, or propyl; and R"' is NH2, fluoro, chloro, methyl, ethyl or propyl. 

[0014] Provided are also compounds selected from Table 1, or a pharmaceutieally 
acceptable salt, isomer, or a mixture thereof. In one embodiment, the compound is an (S)« 
enantiomesr. In another embodiment, the compound is an (R)-enarstiomer. In some additional 
embodiment, tbe compound is an atropisomer. 

[0015] Provided are also compounds selected from compounds 1-116, or a 
pharmaceutieally acceptable salt, isomer, or a mixture thereof. In one embodiment, the 
compound is an (S)-enanliomer. In another embodiment, the compound is an (R)-
enantiomer. In some additional embodiment, the compound is an atropisomer. 

| Also provided is a pharmaceutical composition that includes a compound of the 
present application, or a pharmaceutieally acceptable salt, isomer, or a mixture thereof, 
together with at least one pharmaceutieally acceptable vehicle. Examples of 
pharmaceutieally acceptable vehicle may he selected from carriers, adjuvants, and excipients. 

10017] Also provided Is a method of treating a subject, who has or is suspected of having 
a disease or condition responsive or believed to be responsive to the inhibition of PI3K5 
activity by administering to the subject a compound described herein or a pharmaceutieally 
acceptable salt, isomer, or a mixture thereof. In some embodiments, the subject is a human. 
In additional embodiments, the disease or condition is leukemia, lymphoma, cancer, or 
inflammation. 

[0018] Also provided is a method of inhibiting kinase activity of a phosphatidylinositol 3-
kinase delta polypeptide by contacting the polypeptide with a compound described herein or 
a pharmaceutieally acceptable salt, isomer, or a mixture thereof. Further provided is a 
method of inhibiting excessive or destructive immune reactions, such as asthma, rheumatoid 
arthritis, multiple sclerosis, and lupus. 

[0019] Also provided is a method of disrupting leukocyte function, comprising contacting 
the leukocytes witb an effective amount of a compound of formula described herein or a 
pharmaceutieally acceptable salt, isomer, or a mixture thereof. 
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|0020] Also provided is a method of inhibiting a growth or a proliferation of caneer cells, 
comprising contacting the cancer cells with an effective amount of a compound described 
herein or a pharmaceutieally acceptable salt, isomer, or a mixture thereof In some 
embodiments, the cancers cells are of hematopoietic origin, 

[0021] Also provided is a kit that includes a compound described herein or a 
pharmaceuticaHy acceptable salt, isomer, or a mixture thereof; and a label and/or instructions 
for use of the compound in the treatment of a disease or condition mediated by PI3K6 
activity, 

[0022J Also provided are articles of manufacture that include a compound described 
herein or a pharmaceuticaliy acceptable salt, isomer, or a mixture thereof; and a container. In 
one embodiment, the container maybe a vial, jar, ampoule, preloaded syringe, or an 
intravenous bag, 

DETAILED DESCRIPTION 

[00231 The following description sets forth exemplary methods, parameters and the like. 
It should be recognized, however, that such description is not intended as a limitation on the 
scope of the present disclosure but is instead provided as a description of exemplary 
embodiments. 

As used in the present specification, the following words, phrases and symbols are 
generally intended to have the meanings as set forth below, except to the extent that the 
context in which they are used indicates otherwise. 

[0025] A. dash that is not between two letters or symbols is used to indicate a point 
of attachment for a substituent For example, -CONH2 is attached through the carbon atom. 
A dash at the front or end of a. chemical group is a matter of convenience; chemical groups 
may he depicted with or without one or more dashes without losing their ordinary meaning. 
A wavy line drawn through a line in a structure indicates a point of attachment: of a group. 
Unless chemically or structurally required, no directionality is indicated or implied by the 
order in which a chemical group is written or named. 

[0026] The prefix indicates that the following gronp has from u to v carbon atoms. 
For example, "Cj.6 alkyl" Indicates that the alkyl group has from 1 to 6 carbon atoms. 
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[0027] Reference to "about" a value or parameter herein includes (and describes) 

embodiments that are directed to that value or parameter per se. Is certain embodiments, the 

term "about" includes the indicated amount ± 10%. In other embodiments, the tens "about" 

includes the indicated amount ± 5%, In certain other embodiments, the term "about'' includes 

the indicated amount ± 1%. Also, to the term "about X" includes description of "X", Also, 

the singular -forms "a" aad "the" include plural references -unless the context clearly dictates 

otherwise. Thus, e.g., reference to "the compound" includes a plurality of such compounds 

and reference to "the assay" includes reference to one or more assays and equivalents thereof 

known to those skilled in the art 

|0028] "Alkyl" refers to an unbranched or branched saturated hydrocarbon chain. As 

used herein, alkyl has 1 to 20 carbon atoms (i.e., CS^o alkyl), 1 to 8 carbon atoms (ie,, Cs„8 

alkyl), 1 to 6 carbon atoms (i.e,, Cv.ft alkyl), or 1 to 4 carbon atoms (i.e,5 CM alkyl). 

Examples of alkyl groups include methyl, ethyl, propyl, isopropyi, n-butyl, sec-butyl, iso-

butyl, tert-butyl, pentyk 2-pentyl, isopentyl, neopentyl, hexyl, 2-hexyl, 3-hexyl, and 3-

methylpentyh When an alkyl residue having a specific number of caxbons is named by 

chemical name or identified by molecular formula, ail geometric isomers haying that number 

of carbons may be encompassed; thus, for example, "butyl" includes n-butyl (i.e. -

(CHsljCtb), sec-butyl (i.e. -CHCCliyCHsCIij), isobulyl (i.e. -CFI^CHCCHs)?) and tert-butyl 

(i.e. -C(CH3)3); and "propyl" includes n-propyl (i.e. -(Cfl^CHs) and isopropyi (i.e. -

CH(CH3)2). 

J0029] "AlkenyP refers to an aliphatic group containing at least one carbon-carbon 

double bond and having from 2 to 20 carbon atoms (ie., C2.20 alkenyl), 2 to 8 carbon atoms 

(i.e., C2..8 alkenyl)> 2 to 6 carbon atoms (i.e., C24 alkenyl), or 2 to 4 carbon atoms (ie., C2-4 

alkenyl). Examples of alkenyl groups include ethenyk propenyl, butadienyl (including 1,2-

butadienyl and 1,3-butadien.yl). 

I0030J "Alkynyl" refers to an aliphatic group containing at least one carbon-carbon triple 

bond and having from 2 to 20 carbon atoms (i.e., C2.20 alkynyl), 2 to 8 carbon atoms (i.e., Ca-g 

alkynyl), 2 to 6 carbon atoms (i.e., Q>..& alkynyl), or 2 to 4 carbon atoms (i.e., C2-4 alkynyl). 

The term ''alkynyl" also includes those groups having one triple bond and one double bond. 
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|O031] "Alkoxy" refers to the group "alkyl~0-*\ Examples of alkoxy groups include 
methoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy, tert-butoxy, sec-butoxy, n-pentoxy, n-
hexoxy, and 1,2-dimethylbutoxy. 

[0032] "Acyl" refers to a group ~C(=0)R, wherein R is hydrogen, alkyl, cycloalkyl, 
heterocycloalkyl, aryl, heteroalkyl, or heteroaryl; each of which may be optionally 
substituted, as defined herein. Examples ofaeyl include formyl, acetyl, cylcohexylcarbonyl, 
cyclohexylmethyl-carbonyl, and benzoyl. 

[0033] "Amido" refers to both a "C-amido" group which refers to the group -
C(=0)NRyR* and an "N-amido" group which refers to the group -NRyC(=0)Rz, wherein Ry 

and R* are independently selected from the group consisting of hydrogen, alkyl, aryl, 
haloalkyl, or heteroaryl; each of which may be optionally substituted. 

[0034} "Amino" refers to the group -NR^R* wherein Ry and R* are independently selected 
from the group consisting of hydrogen, alkyl, haloalkyl, aryl, or heteroaryl; each of which 
may be optionally substituted. 

[0035] "Aryl" refers to an aromatic carbocyclic group having a single ring (e.g. 
monocyclic) or multiple rings (e.g. bicyclic or tricyclic) including fused systems. As used 
herein, aryl has 6 to 20 ring carbon atoms (i.e., C^o aryl), 6 to 12 carbon ring atoms (i.e., C*. 
12 aryl), or 6 to 10 carbon ring atoms (i.e., Q.JO aryl). Examples of aryl groups include 
phenyl, naphthyl, fluorenyL and anthryl. Aryl, however, does not encompass or overlap in 
any way with heteroaryl defined below. If one or more aryl groups are fused with a 
heteroaryl ring, the resulting ring system is heteroaryl. 

[0036] "Carboxy!" or "carboxy" refers to -COOH or salts thereof. 

[0037] "Carboxyl ester" or "carboxy ester" refers to the group -C(G)OR, wherein R is 
hydrogen, alkyl, aryl, axyialkyl, heteroalkyl, or heteroaryl, each of which may be optionally 
substituted. In certain embedments R is alkyl, aryl, aryl alkyl, heteroalkyl, or heteroaryl, 
each of which may be optionally substituted. 

[0038] "Cyano" or "carbonitrile" refers to the group ~CN> 
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{0039] "Cycloalkyl" refers to a saturated or partially saturated cyclic alkyl group having a 
single dug or multiple rings including fused, bridged, and spiro ring systems. The term 
"cycloalkyl" includes cycloalkenyi groups (i.e. the cyclic group having at least one double 
bond). As used herein, cyeloalkyl has from 3 to 20 ring carbon atoms {ie., (-h-n cycloalkyl), 
3 to 12 ring carbon atoms (Le., €3-12 cycloalkyl), 3 to 10 ring carbon atoms (ie., Cvio 
cycloalkyl), 3 to 8 ring carbon atoms (i.e.f C3.8 cycloalkyl), or 3 to 6 ring carbon atoms (ie., 
C3.6 cycloalkyl). Examples of cycloalkyl groups include cyclopropyl, cyclobutyl, 
cyclopentyl, and cyciohexyl. 

{0040] "Halogen" or "halo" includes fluoro, chloro, bromo, and iodo, "Haloalkyl" refers 
to an uribranched or branched alkyl group as defined above, wherein one or more hydrogen 
atoms are replaced by a halogen. For example, where a residue is substituted with more than 
one halogen, it may be referred to by using a prefix corresponding to the number of halogen 
moieties attached. Dihaloalkyl and trifaaloalky! refer to alkyl substituted with two f'dr5) or 
three ("tri") halo groups, which may be, but are not necessarily, the same halogen. Examples 
of haloalkyl include difluoromethyl (-CHF2) and triS.uorometh.yl (-CF3). 

{0041] "HeteroalkyF refers to an alkyl group in which one or more of the carbon atoms 
(and any associated hydrogen atoms) are each independently replaced with the same or 
different heteroatomic group. The term "heteroalkyl" includes unbranched or branched 
saturated chain having carbon and heteroatoms. By way of example, L 2 or 3 carbon atoms 
may be independently replaced with the same or different heteroatomic group. Heteroatomic 
groups include, but are not limited to, -NR-, -0-, -S-, -S(0)-, -8(0)2-, and the like, where R is 
H, alkyl aryl cycloalkyl, heteroalkyl, heteroaryl or heterocycloalkyl, each of which maybe 
optionally substituted. Examples of heteroalkyl groups include -OCH3, -CH2OCH3, -SCH3, -
CH2SCH3, -NRCH3, and -CH2NRCH3, where R is hydrogen, alkyl, aryl, arylalkyl, 
heteroalkyl, or heteroaryl, each of which may fee optionally substituted. As used herein, 
heteroalkyl include 1 to 10 carbon atoms, 1 to 8 carbon atoms, or i to 4 carbon atoms; and 1 
to 3 heteroatoms, 1 to 2 heteroatoms, or 1 heteroatom. 

{9042} "Heteroary}" refers to an aromatic group having a single ring, multiple rings, or 
multiple fused rings, with one or more ring heteroatoms independently selected from 
nitrogen, oxygen, and sulfur. As used herein, heteroaryl include 1 to 20 ring carbon atoms 
(i.e., C;.2o heteroaryl), 3 to 12 ring carbon atoms (i.e., €3.12 heteroaryl), or 3 to 8 carbon ring 
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atoms C^..g heteroaryl); and 1 to 5 heteroatoms, I to 4 heteroatoms, 1 to 3 ring 

heteroatoms, 1 to 2 ring heteroatoms, or 1 ring heteroatom independently selected from 

nitrogen, oxygen, and sulfur. Examples of heteroaryl groups include pyrimidinyl, purinyl, 

pyridyl, pyridazinyl, henzothiazolyl, and pyrazolyl. Heteroaryl does not encompass or 

overlap with aryl as defined above. 

|0043j "Heterocycloalkyr refers to a saturated or unsaturated cyclic alkyl group, with 

one or more ring heteroatoms independently selected from nitrogen, oxygen and sulfur. The 

term "heterocycloalkyl" includes hoterocycloalkenyl groups (i.e. the heterocycloalkyl group 

having at least one double bond). A heterocycloalkyl may be a single ring or multiple rings 

wherein the multiple rings may be fused, bridged, or spiro. As used herein, heterocycloalkyl 

has 2 to 20 ring carbon atoms (ie., C2-20 heterocycloalkyl), 2 to 12 ring carbon atoms (ie., C2. 

12 heterocycloalkyl), 2 to 10 ring carbon atoms (ie,, C2-S0 heterocycloalkyl), 2 to 8 ring 

carbon atoms (ie., C2-8 heterocycloalkyl), 3 to 12 ring carbon atoms (i.e., €3.52 

heterocycloalkyl), 3 to 8 ring carbon atoms (i.e., C3..5 heterocycloalkyl), or 3 to 6 ring carbon 

atoms (ie,, C3..6 heterocycloalkyl); having 1 to 5 ring heteroatoms, I to 4 ring heteroatoms, 1 

to 3 ring heteroatoms, 1 to 2 ring heteroatoms, or 1 ring heteroatom independently selected 

from nitrogen, sulfur or oxygen. Examples of heterocycl oalkyl groups include pyrrolidinyl, 

piperidinyl, piperazinyl, oxetanyl, dioxolanyi, azetidinyl, and moipholinyl. As used herein, 

the term "bridged-heterocyeioalkyF refers to a four- to ten-membered cyclic moiety 

connected at two non-adjacent atoms of the heterocycloalkyl with one or more (e.g. 1 or 2) 

four- to ten-membered cyclic moiety having at least one heteroatom where each heteroatom 

is independently selected from nitrogen, oxygen, and sulfur. As used herein, bridged-

heteroeycloalkyl includes bicyelic and tricyclic ring systems. Also used herein, the term 

"spiro-heterocycloalkyl" refers to a ring system in which a three- to ten-membered 

heterocycloalkyl has one or more additional ring, wherein the one or more additional ring is 

three- to ten-membered cycloalkyl or three- to ten-membered heterocycloalkyl, where a 

single atom of the one or more additional ring is also an atom of the three- to ten-membered 

heterocycloalkyl. Examples of the spiro-heterocycloalkyl include bicyclic and tricyclic ring 

systems, such as 2-oxa~7~azaspiro[3.5]nonanyl, 2-oxa-6-azaspiro[3.4]octanyl> and 6-oxa-l-

azaspiro[3.3]heptanyl The above definition also encompasses "heterocyclic ring," 

[0044} "Hydroxy" or "hydroxy!" refers to the group -OH. 
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[0045J "Oxo" refers to the group (K>) or (O), 

[0046J "Sulfonyl" refers to the group --SfO^R., where R is alkyl haloalkyl, 

heterocycloalkyl, cycloalkyl, heteroaryl, or aryl. Examples of sulfonyl are methyisulfonyl, 

ethylsulfonyl, phenylsalibnyl, and toluenesulrbnyl 

[0047] Certain commonly used alternative chemical names may be used. For example, a 

divalent group such as a divalent "alky!" group, a divalent "aryl" group, etc., may also be 

referred to as an "alkylene" group or an "alkylenyF group, an "arylene" group or an 

"arylenyl" group, respectively. Also, unless indicated explicitly otherwise, where 

combinations of groups axe referred to herein a s one moiety, e.g. aryl alkyl, the last mentioned 

group contains the atom by which the moiety is attached to the rest of the molecule, 

[0048J The terms "optional" or "optionally" means that the subsequently described event 

or circumstance may or may not occur, and thai the description includes instances where said 

event or circumstance occurs and instances in which it docs not. Also, the term "optionally 

substituted" refers to aay one or more hydrogen atoms on the designated atom or group may 

or may not be replaced by a moiety other than hydrogen. 

10049] The term "substituted" means that any one or more hydrogen atoms on the 

designated atom or group is replaced with one or more substituents other than hydrogen, 

provided that the designated atom's normal valence is not exceeded. The one or more 

substituents include, but are not limited to, alkyl alkenyl, alkynyl, alkoxy, acyl, amino, 

amido, amidino, aryl, azido, carbamoyl, carboxyl carboxy! ester, cyano, guanidino, halo, 

haloalkyl, heteroalkyl, heteroaryl, heterocycloalkyl, hydroxy, hydrazine, inhno, oxo, nitro, 

alkylsulfinyf, sulfonic acid, alkylsultbnyh thiocyanate, thiol, thione, or combinations thereof 

Polymers or similar indefinite structures arrived at by defining substituents with further 

substituents appended ad infinitum (e.g., a substituted aryl having a substituted alkyl which is 

itself substituted with a substituted aryl group, which is further substituted by a substituted 

heteroalkyl group, etc.) are not intended for inclusion herein. Unless otherwise noted, the 

maximum number of serial substitutions in compounds described herein is three. For 

example, serial substitutions of substituted aryl groups with two other substituted aryl groups 

are limited to ((substituted ary!)substituted aryl) substituted aryl Similarly, the above 

definitions are not intended to include impermissible substitution patterns (e.g., methyl 
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substituted with 5 fluorines or heteroaryl groups having two adjacent oxygen ring atoms). 

Such impermissible substitution patterns are well known to fee skilled artisan. When used to 

modify a chemical group, the term "substituted" may describe other chemical groups defined 

herein. For example, the term "substituted aryP' includes, but is not limited to, "alkylaryl." 

Unless specified otherwise, where a group is described as optionally substituted, any 

substituents of the gro up are themselves unsubstitnted, One or more substituents may 

include, for example, I, 2, 3, 4, 5, or 6 substitutents, 1, 2, 3, 4, or 5 substitutents, L 2, 3, or 4 

substitutents,, 1, 2, or 3 substituents, 1 or 2 substituents, or 1 substituent. 

[6050] In some embodiments, the term "'substituted alkyl" refers to an alkyl group having 

one or more substituents including hydroxy!, halo, alkoxy, cycloalkyl, heterocycloalkyl, aryl, 

and heteroaryl. In additional embodiments, "substituted cycloalkyl" refers to a cycloalkyl 

group having one or more substituents including alkyl, haloalkyl, cycloalkyl, 

heterocycloalkyl, aryl, heteroaryl, alkoxy, halo, oxo, and hydroxy!; "substituted 

heterocycloalkyl" refers to a heterocycloalkyl group having one or more substituents 

including alkyl, haloalkyl, heterocycloalkyl, cycloalkyl, aryl, heteroaryl, alkoxy, halo, oxo, 

and hydroxy!; "substituted aryl" refers to an aryl group having one or more substituents 

including halo, alkyl, haloalkyl, cyeloalkyl, heterocycloalkyl, heteroaryl, alkoxy, and cyano; 

"substituted heteroaryl" refers to an heteroaryl group having one or more substituents 

including halo, alkyl, haloalkyl, heterocycloalkyl, heteroaryl, alkoxy, and cyano and 

"substituted sulfonyl" refers to a group ~S(0)2R, in which R is substituted with one or more 

substituents including alkyl, cycloalkyl, heterocycloalkyl, aryl, and heteroaryl. In other 

embodiments, the one or more substituents may be further substituted with halo, alkyl, 

haloalkyl, hydroxyl, alkoxy, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl, each of which is 

substituted. In other embodiments, the substituents may be further substituted with halo, 

alkyl, haloalkyl, alkoxy, hydroxyl, cycloalkyl, heterocycloalkyl, aryl, or heteroaryl, each of 

which is unsubstituted. 

[00511 The terms "a compound of the present application," "a compound described 

herein," "a compound of any of the formulae described herein,'5 or variant thereof refer to a 

compound having the structure of any of the foregoing formulae (J), (I), (1--A1), (IA~2)» CI­

AS), (IB-1), (IB-2), (1.8-3), (IB-4), (IB-5). including at least the compounds of Table 1,2, or 

3, and compounds 1-116 as described herein. 
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[0053] Provided herein are compounds that function as inhibitors ofPBK. isoforms, such 
as PI3K8. In one aspect, provided is a * ms structure of 

(R1) 
o 

(R2) 

R5' v---

R4" Y" 

A is N or CH; 
n is 0, 1, 2, 3, or 4; 
m is 03 1. 2, 3, or 4; 
each R : is independently selected from optionally substituted alky!, optionally 

substituted haloalkyl, optionally substituted aryl, optionally substituted heteroaryl, halo, 
cyano, NHC(===0)a1kylene-N(Rls)2, N02, ORix, N(Rl*fc, 0C(-0)Ri5i, C(0)Rlx, C(-0)0Ris, 
aiyl-QRly, optionally substituted cycloalkyl, optionally substituted heterocycloalkyl, 

,1s aiicylene-NR'xC(aO)a!kyIen.e-C(=O)0R x, axyl-0-alkylene-N(R x)2, aryl-0-C(:::C)R 
C(=0)OR{X, alkyiene-CX::::0)N(Rlx)2, alkylene-C(™0)~Het, Oalkylene-C^Q^R1*, aikylene-
0-alkylene~C(=0)0R,x, C( i Ut SOjjR , alkylene-N{R!x)2, aifcenylene-N(Rlx)2, 
CC la ene-ORix, C(==0)NR,xalkylene-Het, 0-alkylen©-N{R '*)2, Q-aLkylene-
CH(ORiy)CH2N(R3x)2, O-alkylene-Het, 0-aikylene-C(=<})0R!x, 0~alkylene-C(-0)~Het, S-
alkylene-ORis, 0-alkylene-0Rlx, 0-Cwalkylene-CH{0Riy)Ci^aDcyletie-0Rix, O-aikylene-
NRlxC(=0)GRlx, 'NR.1 *-alkylene~N(R1 *)2, NR^C(-0)Ru, NR;xC(-OjN(R;% N{SOa~alky 
NRlx(S02-alkyl), S02Rl3s, S(>2N(R!*)2, alkylene-aryl, alkylene-Het, alkylene~ORly, aikylene-
N(RSx)2, C(:~:0)N(R.lx)2} NHC(=0)alkylene-aryl, aryl-0-alkylene-N(Rts)2, aryM>C(~G)RIy, 
NHC(=0)alkylene-heterocycloa!kyl, NHC(=0)alkyleiie-Het, O-alkyleae-O-alkylene-

Het, and NHC(=0)halo-alkyl, 
wherein Bet is optionally substituted heteroaryl or optionally 
substitutedheterocycloalkyl, wherein R{* is independently hydrogen, 
optionally substituted alkyl, optionally substituted haloalkyl, optionally 
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substituted, cycloalkyl optionally substituted heterocycloalkyl, and optionally 

substituted aryl, wherein R,yis independently hydrogen, optionally substituted 

alkyl, optionally substituted haloalkyl, optionally substituted aryl, am! 

optionally substituted heteroaryl, and wherein R!* Is independently optionally 

substituted alkyl, optionally substituted haloalkyl, optionally substituted 

cycloalkyl optionally substituted heterocycloalkyl, and optionally substituted 

aryl; 

each R2 is independently selected from halo, cyano, optionally substituted alkyl, 

haloalkyl, SO^NCR1*)?, and optionally substituted alkoxy, 

wherein It** is hydrogen, optionally substituted alkyl, or optionally substituted 

haloalkyl: 

R3 is hydrogen, optionally substituted alkyl, optionally substituted haloalkyl, 

optionally substituted cycloalkyl, optionally substituted aryl, optionally substituted 

heteroaryl, or optionally substituted heterocycloalkyl; 

Rs is hydrogen or alkyl, or R5 and R"5 together with the atoms to which they are 

attached optionally form an optionally substituted four-, five- or six-membered heterocyclic 

ring; 

E4 is cyano, C(:~0)NR^R4) , SGa-alkyI, halo, haloalkyl, or C(;;::0)R**A, wherein each. 

R4X and R%' is independently hydrogen, optionally substituted alkyl, and optionally 

substituted haloalkyl; 

R* is NHa, halo, optionally substituted alkyl, or optionally substituted haloalkyl; and 

R ; is NH?., halo, optionally substituted alkyl, or optionally substituted haloalkyl; 

or a pharmaceutieally acceptable salt, isomer, or a mixture thereof. 

[00S4J Provided herein are compounds that function as inhibitors of PI3K isoforms, such 

as PI3K.5. In one aspect, provided is a compound having structure of formula (J): 
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wherein: 

A is N or CH; 

n is 0,1, 2, 3, or 4; 

m is 0,1, 2, 3, or 4; 

each Rl is independently selected from optionally substituted alkyl, optionally 

substituted haloalkyl, optionally substituted aryl, optionally substituted heteroaryl, halo, 

cyano, NHC(-0)alkylene~N(R!x)2, MC32s OR{\ N(Rlx)2, 0C(-0)R1x, C(=€))Rlx, C(=Q)OR5x, 

aryl-ORiy, optionally substituted cycloalkyl, optionally substituted heterocycloalkyl, 

NRisC(=0)alkylene-C(=0)0R!xs aryl-0~alkylene-N(Rix)2, aryl-0-(X~:0)R.3x, alkylene-

C(=O)0RIx, alkyleno-C(=0)N(R{x)2, alkylene-C(-0)-Het, 0-alkylene»C(-0)0RL\ aikylene-

0-alkylene-C(:::O)0Rlx, C(0)NR!xS02Ris, alkylene-N(Rlx)2, alkenylene-N(Rtx)2, 

C(=0)NR!x-alkylene-0R1 x, C(=0)NRlxalkylene-Bet, 0-alkylene-N(RJX)2, Oalkylene-

CH(OR3y)CH2N(Rlx)2, O-alkylene-Het, 0-a3kylene-C(-0)0Rlx, 0-alkylene-C(=0)-Het, S-

alkylene-ORlx, O-alkylene-OR1*, 0-Cj^alkylene-CH(0Rly)C!^alkylene-0Rlx, O-alkylene-
NRlxC(==0)0RIX,NRu~alkylene-N(Rlx)2,NRtxC(====0)Rlx,NRl,'C(=0)N(Rt,t)2,N(SC)2-alkyl)2, 

NRlx(S02-alkyl), S02Rlz, S02N(R'*)2, alkyiene-aryl, alkylene-Het, alkyl.ene~ORiy, alkylene-

N(R5x>2, C(=0)N(RU)2, NHC(=0)alkylene-aryl, aryl-Oalkylene-N(Rfx)2, aryK>C(=<>)Rly, 

NHC(=0)alkylene-heterocycloalkyl, NHC(=0)alkylene-Het, O-alkylene-O-alkvlene-

C(=0)0R,y, C(=0)alkyleue-Bet, and 'N;HC(~0)halo-alkyl, 

wherein Het is optionally substituted heteroaryl or optionally substituted 

heterocycloalkyl, wherein Rlx is independently hydrogen, optionally 

substituted alkyl, optionally substituted haloalkyl, optionally substituted 

cycloalkyl, optionally substituted heterocycloalkyl, and optionally substituted 

aryl, wherein R1' is independently hydrogen, optionally substituted alkyl, 

optionally substituted haloalkyl, optionally substituted aryl, and optionally 

substituted heteroaryl, and wherein Rlz is independently optionally substituted 

alkyl, optionally substituted haloalkyl, optionally substituted, cycloalkyl, 

optionally substituted heterocycloalkyl, and optionally substituted aryl; 

each. R* is independently selected from halo, cyano, optionally substituted alkyl, 

haloalkyl, SQ2N(R2x}2, and optionally substituted alkoxy, 

wherein R2* is hydrogen, optionally substituted alkyl, or optionally substituted 

haloalkyl; 
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3 R is hydrogen, optionally substituted alkyl, optionally substituted haloalkyl, 
' substituted cycloalkyl, optionally substituted aryl, optionally substituted 

heteroaryl, or optionally substituted heterocycloalkyl; 
R5 is hydrogen or alkyl, or R.3 and R3 together with the atoms to which they are 

attached optionally form an optionally substituted four-, five- or six-membered heterocyclic 
ring; provided that when R3 and R* form a 5-membered heterocyclic ring that is optionally 
substituted with hydroxyl, halo, or methoxy, R4 is cyano, R° is amino, and R7 is amino 

R4 is cyano, C(;:::0)NR4xR4y, SOj-alkyl, halo, haloalkyl, or C(=0)R4x, wherein each 
R4X and R** is independently hydrogen, optionally substituted alkyl, and optionally 
substituted, haloalkyl; 

R* is NH?., halo, optionally substituted alkyl, or optionally substituted, haloalkyl; and 
R' is NH2, halo, optionally substituted alkyl, or optionally substituted haloalkyl; 

or a pharmaceutieally acceptable salt, isomer, or a mixture thereof. 

In one aspect, provided is a corn-pound having the structure of formuh 

J f K J 
" N Y 

'"Sw 

3 

,N. ,R' 

Si 

wherein: 
n is 1 or 2; 
m is 0,1, or 2; 
each E! is independently Chalky!, € 
cycloalkyl, Cj-gheteroaryl, Q-toaryl, halo, cyano, C6-ioaryl-ORsy, Chalky! ene-Cg. 

loaryl, Cj-^alkylesie-Het, Ci^alkylene-Cs-scycloalkyl, Ci.6alkylme-ORiy, Cinsalkylene-
N(R,X)2, C2-salkcny!em>ORhy, C2^alkenylene-N(R!x)2, CiH5alkylene-C(=0)ORlx, Ci. 
6aUcylene-C(:::0)'N (R.' *)2, C 3 .«alkylene-C(==0)-Het, 0~C 3 ^aikylene-C(=<5)OR5 x, C 5 ^alkylene-
0-Ci^alk34ene-C(=0)OR3x, Ci^alkenylene~N(RIX)2, OR1*, 0-Cj^alkylene-N(R*s)2, 0-C[. 

t-vW«;-CH{ORiy)CH2N(Rlx)25 O-Cj.galkylene-Het, G~C^alkylene~CX-0}QRiK5 O-Ci. 
-Het, O-Cj^alkylene-OR1*, 0-Cwalkylene-CH(0R3y)C^a!kylene-0Rlx, O-

22 



WO 2015/200352 PCT/US2015/037234 

C2-&alkenylene-OR1 y, O-Ci^alkenylene-N(R1 O-C 3 ^aikylene-NR.1 xC(=0)QR5 x, Q-C {.. 

6alkylene-0-C^alk>'leae-C(O)0R!y,S02RJX, S-Ct^alkylene-OR17*, and S02N(R3x)2, 
wherein Het is C3..8 heteroaryl or Cs-gheterocycloalkyl, wherein Rtx is 
independently hydrogen, Chalky!, Cj^haloalkyl, Cj-gcycloalkyl, C^joaryl, C?.. 
sheterocycloalkyl, and Cj^heteroaryl, wherein R.ty Is independently hydrogen, 
Ci^alkyl, C^haloalkyl, Cs-ioaryl, and C^heteroaryl, wherein Riz is 
independently C^alkyl, Ct^haloalkyL, Cj^cycloalkyl, Ce-ioaryl, C2-
ghetesrocycloaikyl, mid Ca-gheteroaryl, and. wherein each of Het, Rlx, R,y and 
Rlz is optionally substituted with one, two, three, or four members 
independently selected from halo, oxo, Ct^alkyl, and Q-ioaryl; 

each R" is independently halo, cyano, Ci^alkyl, Cj-ghaloalkyl, S02N(.R2*)2, wherein 
R2* is hydrogen, Ci^alkyl, or Ci-ghaloalkyl; 

R3 is hydrogen, Cj-galkyl, €{.^haloalkyl, C3.gcycloa1kyl, Q-ioaryl, wherein the Ci. 
6aikyl moiety is optionally substituted with ~C(==0)NR3xRsy, wherein each R',x and R3y is 
independently hydrogen, Cj^alkyl, or Ci^haloalkyl; 

R5 is hydrogen or Chalky!, or R5 and R3 together with the atoms to which they are 
attached optionally form a four-, five- or six-membered heterocyclic ring, wherein the 

'ocyclie ring is optionally substituted with one, two, or three members independently 
M>5V selected from halo, Chalky!, C^alkoxy, Ci.ghaloalkyl, and NR5x€(G)R5y where Rs* is 

or Cj^alkyl, and Rjy is Ci^alkylene-NH2, Cj^ alkylene-Cs^cycIoalkyl, or C\. 

R4 is cyano, C(=0)NR4!CR4y, SO2- Ci^aBcyl, halo, Cs-^haloalkyl, or C(==0)R4x5 wherein 
each R4x and R4y is independently hydrogen, Ci^alkyl, or Cj-ghaloalkyl; 

R" is NH2, halo, Cj^aJkyl, or CVghaloalkyl; and 
R' is NH2, halo, Cj^alkyl, or Ct^haloalkyl; or a pharmaceutieally acceptable salt, 

isomer, or a mixture thereof. 

[0056] In one aspect, provided is a compound having the structure of formula (I); 

23 



WO 2015/200352 PCT/US2015/037234 

V 
O 

R& 
,N. ,N. ,R' •' -v T 

Rs (I), 

wherein; 
n is 0, 1, 2, 3, or 4; 
m is G, 1,2, or 3; 
each R1 is independently alkyl, haloalkyl, aryl, 

heterocycloalkyl halo, cyano, aryL-OR!>, alkenylene-ORly, alkenylene-N(R lx)z, alkylene-
C(=<))ORix, aikylene-C(=0)N(Rlx)2s alkylene-C(K))-Het, alkylene-0-alkyiene-C(-0)0R3s, 
alkylene-N(Ru)2, alkylene-aryl, alkylene-Het, alkylerte»GR3y5 alkyl ene~N(R1x)2,O-alkylene-
0-alkylene-C{=0)0RJy0Rix} 0-alkylene-C(;:::0)0Ru, 0~alkyIenc~CHC0Riy)CJI2NCRlx)2, O-
aIkenylene-ORly, 0-alkenyieiie-N(Rix)2,O-alkylene-OR1*, 0-alkylene-N(RiS)2, O-alkylene-
CH(ORlif)aikylene-ORlx,0-alkylene-NRuC(=0)ORlx, O-alkylene-Het, 0-alkylene-C(=0)-
Bet, S~alkylene-ORlx, S02Riz, and 502N(Ri?:)2, 

wherein Het is optionally substituted heteroaryl or optionally substituted 
heterocycloalkyl wherein R,x is independently hydrogen, optionally 
substituted alkyl, optionally substituted haloalkyl, optionally substituted 
cycloalkyl, optionally substituted heterocycloalkyl, and optionally substituted 
aryl, wherein R!y is independently hydrogen, optionally substituted alkyl, 
haloalkyl, optionally substituted aryl, and optionally substituted heteroaryl, 
ancl wherein R1* is independently optionally substituted alkyl, optionally 
substituted haloalkyl, optionally substituted cycloalkyl, optionally substituted 
heterocycloalkyl, and optionally substituted aryl; 

each R* is independently halo, cyano, optionally substituted alkyl, optionally 
substituted haloalkyl, and SOaNOl^j, wherein R4* is hydrogen, and optionally substituted 

RJ is hydrogen, alkyl, haloalkyl, cycloalkyl, aryl, heteroaryl, or heterocycloalkyl, 
wherein each of the cycloalkyl, aryl, heteroaryl, and heterocycloalkyl moieties is optionally 
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substituted with halo or alkyl, wherein the alkyl moiety is optionally substituted with -

C(::::0)NRixR3y, wherein each R",s and R3y is independently hydrogen, alkyl or haloalkyl; 

R5 is hydrogen or alkyl, or Rs and R3 together with the atoms to which they are 

attached optionally form a four-, five- or six-membered heterocyclic ring, wherein the 

heterocyclic ring is optionally substituted with halo, alkyl, haloalkyl, or NR5xC(=0)RSy, 

wherein R5x is hydrogen or alkyl, and wherein RSy is alkyl, haloalkyl, 

cycloalkyl, cycloalkylalkyl, or alkyl-NH?; 

R4 is cyano, C(==0)NR4xR4y SO?R4x, halo, haloalkyl, or C(=0)R4x, 

wherein each R4x and R4y is independently hydrogen, alkyl, and haloalkyl; 

Rf> is NH2, halo, alkyl, or haloalkyl; and 

R7 is NH2, halo, alkyl, or haloalkyl; 

or a pharmaceutieally acceptable salt, isomer, or a mixture thereof. 

[00571 In additional embodiments, the PI3K. inhibitors are compounds having the 

structure of formulae (J) or (I) wherein; 

n is 1 or 2; 

m is 0,1, or 2; 

each Rf is independently C halky! C? ̂ haloalkyl, Cs-gcycloalkyl, C2-

sheterocycloalkyl, Cj-sheteroaryl, CVioaryk halo, cyano, €<;.ioaryl-OR:y Cj^alkylene-Ce 

joaryl, Ci galley! ene-Het, Ci^alkylme-Cs-scycloalkyl, Cj^a1kylene-ORly, Ci^aikylene-

*h, Qw 
gaikylene~C(-

ane-ORly, C2^alkenylene-N(R1X}2, C;.^ 

>2, Ci^alkylene-C(=0)-Het, 0-C|^alkylene-C(=O)0Ri3S, Ci^alkylene-

1x% OR"\ CI-: . 

0-Cwalkylene-C(=0)OR3x, C^kenylme-NCR^, OR1', 0-C^alkytene-N(Rls)2s0-Ci. 

6alkylene-CH(ORly)CH2N(Ru)2,0-Cj^al'kylene-Het, 04?^..salkylene-€(~0)0R3x, O-Cj. 

6alkylene-C(==0)-Het, 0-C^alkylene-0R,x, O-Ct^alkylene-CHCOR'^C^alkylene-OR^, O-

r/Ti fis s 5s r 

C2^alkenylene-OR3y, 0~C2^alkenylene-N(Rix)2, O-Cj. Ijfx MI? ; W--iXC{::::0)0R1}t, O-C: 

3ne-0~Ci.6alkylene»C(:::O)0Riy,S02Rix, S-Ci^alkylene-OR12, and S02N(R!x)2, 

wherein Het is C3.gheteroaryl or C2.gheterocycloaikyl} wherein Rlx is 

ydrogen, Chalky!, Ci^haloalkyl, C3^cycloalkyl, Cs^o^ryl, C2 

Ci^alkyl, Cj^haloalkyl, (Vioaryi, and Cs.gheteroaryl, wherein Rlz is 

independently Chalky!, Cj^haloalkyl, C-3-gcycloalkyl, CVioaryl, C2. 

gheterocycloalkyl, and C3.gheteroaryl, and wherein each of Het, R!x, Riy and 
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R!K is optionally substituted with one, two, three, or four members 
independently selected from halo, oxo. Chalky!, and C^ary!; 

each R"' is independently halo, cyano, Q-galkyl, Ci^haloalkyl, SG?N(R?'X)25 wherein 
R:',x is hydrogen, C-j^alkyl, or Cj^haloaikyl; 

R3 is hydrogen, C^alkyi, Cs-shaloalkyl, CVgcyeloalkyl, Ce-joaryl, wherein the Ci. 
6alkyl moiety is optionally substituted with -C(=0)NR">xR3y, wherein each R."*x and RJ>' is 
independently hydrogen, Ci^alkyl, or Cj^haloalkyl; 

R5 is hydrogen or Cj^alkyl, or R5 and R3 together with the. atoms to which they are 
attached optionally form a four-, five- ox six-membered heterocyclic ring, wherein the 
heterocyclic ring is optionally substituted with one, two, or three members independently 
selected from halo, Chalky!, Ct^haloalkyl, and NR^C(0)KSy where R5x is hydrogen or Cj-
galkyl, and R5y is Cj^alkyiene-NH'2, Q-e alkylene-Ca^cycloalkyl, or C».^haloalkyl; 

R* is cyano, C(=0)NR4xR.4y, SO2- Chalky!, halo, Ci ̂ haloalkyl, or C(~0)R4s, wherein 
each R4x and R4>* is independently hydrogen, Ct^alkyl, or Cj-ghaloalkyl; 

R& is NH2, halo, Q-ealkyl, or Cj-ghaloalkyl; and 
R7 is NH2, halo, Cj^alkyl, or Ci^haloalkyl; 
or a pharmaceuticallv acceptable salt, isomer, or a mixture thereof. 

[0058] M some embodiments, the PI3K inhibitors are compounds having the structure of 
formulae (J) or (I) wherein: 

n is 1 or 2; 
TO is 0,1, or 2; 
each R} is independently Chalky!, Cj^haloalkyl, C6-ioaryl, Cs-ghetesroaryi, CVg 

cycloalkyl, C2-8heterocycloalkyI., halo, cyano, Ci.galkyl©ne~C(~0)0H, Ci .galkylene-
C(=O)0Cj .galkyl, Cj .ga!kylene-C(=0)-Cvglieterocyeloalkyls Ci ̂ a!kylene-C(==0)-C3. 
gcyeloalkyl, C\^aikylene-C(=0)N'H2tCi^a1kyl€®ie-C(=0)N(C\^alkyl)2, Ci^alkylene> 
C(=0)NHC 1 -galkyl, C j .^alkylme-O-C; ̂ alkylene-C(:::0)GH, C <. ^alkylene-O-C j ̂ aikylene-
C(=0)0Ct^alkyl, Ci-^alkylene-Cg-ioary^ Ci-salkyiene-Ca-sheteroary!, G.-saikyiene-Cs-
glieterocycloalkyi, Ci^alkylene-Cj^cycloalkyl, Cj-galkylene-OH, Cj^ alkylene-OCj^alkyl, O-
Cwalkylene-N(Ci.6alky)2,G-C^alkyien^NHCUalky, 0-Ct^alkylene-NH2» O-Cwa 
CH(OH)Ci^alky!NH2, 0-Ci-6alkylene-CH(0T:l)Ci^alkyiN(Ci^alkyl)2,0-Ct^alkylene-
CH(OH}Ct-6alkyl.NKCi^alkyl, 0-C3^alkyiene-CH'(0C"i.6a!kyI)Ci..6alkylNH2,0-Ct.«alkylt 
CH(OC3.6alkyl)C 1 ̂ alky!N(C 1 ̂ alkyl)2, 0-C{-6alkyiene"CH(0Ci^alk5-'l)CwalkylNHCi-6alkyl, 
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-C2.sheterocycloalkyl, O-Cj.^alkylene-Cs.sheteroaryl, 0-C}-galkyleae-

C(=0)0H, O-C i ^alkyl ene~C(=:0)0C i^alkyl, O-C t .6alkyl€aie-C(=0)-C2^heterocycloalkyl, O-

Ci^alkylene~C(=0)OC3^cycloalkyi, Q-C|^alkylene-C(~<))OC6..toaryl, O-Cj^alkylene-OH, 

0-C^aJkylene-0C3-8cyci0a1kyl, 0~Cr„6alkyIene-0Cl..6alkyIs 0-Ci^alkylene-CH(0H)Ci-

6aIkyi.ene-OH, 0-Ci^aikylene-NM.C(-G)0H, O-C i^alkylene-0>Cf ^alkylene-C(~0)0H} 

OSO2CF3, S-C^alkylerie-OH, S02C3 ̂ ai^dene-Ca-gtoerocycloalkyl, SO^Cs-icary!, SO2C3-

scydoalkyL SOzC^alkyleae-OH, S02N(C!..6alkyl)2! orS02Ne2; 

wherein each of the C^ioaryl, Cs-gcycloalkyl, Cz-sh&tewcycloalkyif and Cj. 

sheieroaryl moieties is optionally substituted with one, two, three, or four 

members indepecdently selected from fluoro, chloro, oxo, methyl, ethyl, 

ilooromethyi, difluoromethyl, trifluoromethyl, fluoroethyl, difluoroethyl, 

each R2 is Independently halo, cyano, Chalky!, Cj^haloalkyl, and SO2NH2; 

R3 is Chalky!, Ci^haloaikyl, Cvgcyeloalkyl, C^ioaryl, Cj^alkylme-C(^)NHC1-

6alkyl, C 3 ^alkylene-C(-0)NH2, or C 3 ^aikylene-C(~-0)N(C {^alkyl)?; 

R5 is hydrogen or Cx^alkyl, or R5 and RJ together with the atoms to which they are 

tkmally form a four-, five- or six-membered heterocyclic ring, wherein the 

: ring is optionally substituted with one or two members independently selected 

from halo, Chalky!, NHC(=0)Cj^alkylene~NH2, NHC(=0)Ci^ alkylene-Cs^cycloalkyl, 

NH C(=0)C 5 -ghaloalkyl, NC 1 ..;>alkyi C(=0)C j <,alky lene~NH2, N C \ ̂ alkylC(::::C))C 1^5 alkylene-

Cj-gcyeloalkyl, and NCi-6alkylC(::sO)Ci^haioaikyl; 

R4 is cyano, halo, Cj ̂ haloalkyl, C(~0)H, or C(=0)C^alkyi; 

R6 is NH2S halo, or C^alkyl; and 

R? is NH-, halo, or Chalky!; 

or a. pharmaceutieally acceptable salt, isomer, or a mixture thereof, 

[0059] In some embodiments of formulae (J) or (I), each R3 is independently methyl, 

chloro, fluoro, cyano, tetraliydropyridmyls-CH2~C{=::0)OH, -C2H4-C{=0)0H, -C3Hr 

C(=0)0H, -CH2-C(==0)NH2, -CHrC(=0)N(CH3)2, -C2H4-C(=0)NH2, -C2H4-C(=<>)N(CH3)2, 

-C3H6-C(==0)NH2, -C3H6-C(-0)N{CH3)25 ~CH?-C(=0)-Het, C2H4-C(0)-Het,-C3H6-C(=0)-

Het, 0-CH2-C(===0)0C3H7,0-C2H4-C(==0)0C3H7,0-C3H6-C(«0}0C3H7, -CH2-Het, -C2H4-

Het, -C3H6-Het, -CH2~cycloptopyl, -Caf^-cyelopropyl, -CjHg-cyclopropyl, -CH2-cyciobutyl, 

-CjHrcyelobutyl, -CsHs-cyclobutyl, -CH2-cyclopentyl, -€2H4»cycIopeatyl, 
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cyclopentyl, -CH2~cyelohexyl, -CaH^cyclohexyl, -C3H6-cyclohexyl, 0-CH2-NH2> O-C2H4-

NH2, 0-e3HrNH25 O-CHrNCClbh, 0-€2Rs-N(CH3;2, O-OjH^NCC^fc. ()-CHrHct. O-

C2H4-Het, 0-C3H6-Het, 0-CH2-C(=0)0H, 0~C2H4~C(=0)OH, 0-C3H6-C(==0)0H, 0«CHr 

C(=0)0CH3) 0-C2l:Lt-C(=0)0CH3j 0-C3H6-C(:<>)OCe.,? 0-CH2-C(=0)-IIet, O-

CH2C(CH.3)(CH2OH)2J S-C2H4OH, S-C3H6OH, S02-phenyl, S02-m.ethylphenyl, -SO2-

ethylphenyl, -SOa-cyclopropyl, -SOa-cyclobutyl, -SOrcyclopentyl, ~SQ2-C2B4~Het, -

S02CB3, ~S02C2HS, -SO2C3H7, ~S02C2B40B5 and ~SQ;:>C3n&OH; wherein Het is 

independently selected from piperidinyl, morpholinyl, piperazinyl, azepanyl, imidazolyl, 

oxetanyl, azetidinyl, pyrrolidinyl, tetrahydropyridinyl, 2~oxa-7-azaspiro[3,5]nonanyl, 2-oxa-

6~azaspiro[3.4]octanyl, and 6-oxa-l~azaspiro[3.3]heptan.yl, wherein each of the piperidinyl, 

morpholinyl, piperazinyl, azepanyl, imidazolyl, oxetanyl, azetidinyl, pyrrolidinyl, 

tetrahydropyridinyl, 2-oxa-7~azaspiro[3.5Jnonanyl, 2-oxa-6-azaspiro[3.4]octanyl, 6-oxa-l-

azaspiro[3.3]heptanyl, cyclopropyl, cyclobufyi, cyclopentyl., and cyclohexyl moieties is 

optionally substituted with one, two, three, or four members independently selected from 

fluoro, chloro, methyl, ethyl, propyl, oxo, or phenyl. In some other embodiments of formulae 

(J) or (I), each R2 is independently fluoro, chloro, bromo, iodo, cyano, methyl, ethyl, propyl, 

fluoromethyl, difluoromethyl, triilttoromethyl, fluoroethyl, difluoroethyl, triffuoroethyl, and 

SQ2NH2, la certain other embodiments of formulae (J) or (I), R'5 is methyl, ethyl, propyl, -

CH2-C(===0)NH2, ~C2B4~CH3)NB2, -C3H6-C(==0)NH2S ~Ce2~C{-0)N(C-H3)2, -C2H4-

€{=0)N(CH3)2, ~C3Hr€(=<))N(CH3)2, cyclopropyl, cyclobutyl, or phenyl In certain 

embodiments, R3 is -CHrC(=0)NH2, -C2H4-C(=0)NH2, -C3H«-C(-0)NH2, -CH?-

:H3)2> -C2H4~C(=0)N(CH3)2} -C3H6-C(0)N{CH3)2, cyclopropyl, cyclobutyl, or 

ore* 1. In certain embodiments, R is m< In additional 

embodiments of formulae (J) or (I), R* is hydrogen, methyl, ethyl, or propyl In other 

additional embodiments, R3 and R3 together with the atoms to which they axe attached 

optionally form a heterocyclic ring, wherein the heterocyclic ring is selected from azetidinyl, 

morpholinyl, or pyrrolidinyl, wherein each of the azetidinyl, morpholinyl, and pyrrolidinyl 

moieties is optionally substituted with N(CH3)C(=0)CH2NH2J N(C03)C(::::0)CHF2, 

N(CH3)C(=0)CH2CF3, N(CH;?)C(-0)eydopropy!, NBC(-0)CH2NH2, NHC(===0)CHF2, 

NHC(=0)CH2CF3, or NHC(~0)cycIopropyl. In certain embodiments, R5 and R3 together 

with the atoms to which they axe attached optionally form a heterocyclic ring, wherein the 

heterocyclic ring is selected from azetidinyl, morpholinyl, or pyrrolidinyl, wherein each of 
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the azetidinyl, morpholinyl, and pyrrolidinyl moieties is optionally substituted with CM alky] 

halo, N(CH3)C(=0)CH2NH25 N(CH3)C(-0)CHF2, N(CH3)C(-0)CH2CF3, 

N(CH3)C(=0)cyclopK>pyls NHC(=0)CH2NH2) NHC{=0)CHF2} NHC{=<))CH2CF;?, 

NHC(-0)CH2cyclopropyl or NHC(=0)cyclopropyl. In another embodiments of formulae (J) 

or (I), R4 is cyano, chloro, bromo, iodo, or C(=0)CH3, In yet another embodiments of 

formulae (I) or (I), R6 is NH2s chloro, fluoro, methyl, ethyl, or propyl; and R' is NH2s fluoro, 

chloro, methyl, ethyl, or propyl. 

[0060] in certain embodiments, R.5 and R3 together with the atoms to which they are 

attached optionally form a heterocyclic ring, wherein the heterocyclic ring is selected from 

azetidinyl, morpholinyl, or pyrrolidinyl, wherein each of the azetidinyl, morpholinyl, and 

pyrrolidinyl moieties is optionally substituted with 1, 2 or 3 groups which are independently 
CM alkyl, methoxy, ethoxy, halo, N(CH3)C(=0)CH2NH2, 'N{CH3)C(==0)CHF2} 

=0)CH2CF3J N(CH3)C(::::0)cyclopropyl, NHC(=0)CH2NH2J NHC(==0)CHF2> 

:{===0)CH2CF3, NHC(=0)CH2cyclopropyl or NHC(-0)cyclopropyl; and each R5 is 

independently chloro, fluoro, cyano, methyl, SOz-phenyl, -SC^CHs, or -C3H6-C{=0)0H. 

[0061] In certain embodiments, R5 and RJ together with the atoms to which they are 

attached optionally form a heterocyclic ring, wherein the heterocyclic ring is s« 

azetidinyl, morpholinyl, or pyrrolidinyl, wherein each of the azetidinyl, m 

pyrrolidinyl moieties is optionally substituted with. CM alkyl, halo, N(CH3)C(:::0)CH2NH2, 

N(CH3)C(0)CHF2, N(CH3)C(=0)CH2CF3, N(CH3)C(=0)cycIopropyl, NHC(=0)CH2NH2, 

NHC(=0)CHF2, NHC(-0)CH2CF3, NHC(=0)CH2cyclopropyl or NHC(-0)cyclopropyl; and 

each R3 is independently chloro, fluoro, cyano, methyl, SQrphenyl, -SO2CH3. or -QjH*-
C(=0)0H. 

[0062] In certain embodiments of a compound of the present application, RJ is methyl; n 

is 1 or 2; and one R1 is tetrahydropyridinyl, CH2-C(=0)0H, -C2H4-C(=<))OH, -C3H6-

C(=Q)OH, -CH2-C(===0)NH2, -CH2-C(=0)N(CH3)2, -C2H4-C(0)NH2, ~C2H4"C(-0)N(CH3)2, 

-C3H6~C(=0)NH2, -C3H6-C(-0)N(C:H3)2? -CH2-C{==0>Het} QJH4-C(0)-Het,-C3H6-C{=0)-

Het, 0-CH2-C(-0)0C3H7,0-C2H4-C(K>)0C3H7,0-C3H6-C(===0)OC3H7, -CH2-Het, -C2H4-

Het, -C3H5"Het, -CH2~cye!opropyl, ~C2H4~cyclopropyl, "C3H6-cyclopropyl, -CH2~cyclobutyl, 

-C2H4-cyclobutyl, -C3H6-cyclobutyl, -CH2-cyclopentyl, -C2H4-cyclopentyl, -QKfe-

cyclopentyl, -CH2-cyclohexyl, -C2H4~cyclohexyl, -C3H6-cyclohexyl, 0-CH2-NH2,0-€2H4-
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NH2J 0-C3Hi;--NH2; 0~CHrN{CH3)2s 0-(^H4-N(CH3)2, O^H6"N(CH3)2) 0--CH2-Hel, O-

C2H4-Het, 0-CH2-C(<>)QH5 OC2H4~C(-Q)QH, 0-C3H6-C(==0)QH, 0-CH2-

C(<))OCH3, 0-C2H4-C(=0)OCH3} 0-C3H6-C(<>)0CH3, Q-CHrC(==0)-Het, O-

CH2C(CH;0(CH2OH)2S S-C2H4OH, S«C3H6OH, S02™phe»yl, S02miethylphenyl, -SO?-

ethylphenyl, -SOj-eyclopropyl, -S02~cyclobutyl, -SOrcyclopentyl, S(VC2H4-Het,-S02CH3 

-SOaQHs, -SQAH?, -SQzCfeHtOH, or ~S02€3H60H; wherein Het is independently selec 

from piperidinyl., morpholinyl, piperazinyl, azepanyl, imidazolyl, oxetanyl, 

pyrrolidinyl, tetrahydropyridinyl, 2-oxa-7-azaspiro[3.5]nonanyi, 2-oxa-6-

azaspiro[3,4]octanyL and 6-oxa~l~azaspiro[3 .Sjheptanyl, wherein each of the pipent 

morpholinyl, piperazinyl, azepanyl, imidazolyl, oxetanyl, azetidinyl, pyrrolidinyl, 

tetrahydropyridinyl, 2-oxa-7-azaspiro[3.53nonanyl» 2-oxa-6~azaspiro[3.4]octanyI, 6-oxa-l 

azaspiro[3.3]heptanyl, cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl moieties is 

optionally substituted with one, two, three, or four members independently selected from 

fluoro, chloro, methyl, ethyl, propyl, oxo or phenyl. 

[0063] In certain embodiments of a compound of the present application, R"' is methyl; n 

is 1 or 2; and one R1 is tetrahydropyridinyl, CH2-C(=0)0H, -C2H<rC(-0)0H, ~C3Hr 

C(:::0)0B. -CH2-C(=0)NH2, ~CH2-C(=0)N(CH3)2, -Cy-l4-C(=0}NH2s ~C2HrC{<))N(CB3)2, 

~C3H6~C<-G)NH25 <3H64;(<))N(CB3)2, -CH,rC(-0)^Het, C2H4-C(-0)~Het5--C3H&-C{-0)-

Het, 0-CH2-C{=O)0CH3.0-C2H4-C(-0)0C3H7, 0-C3H*-C(=<>)QC3H7, -CH2-Oet, ~C2H4-

Het, -C3H6-Het, --CH2~eyelopropy!s -C2H4-cyclopropyl, -CgHg-cyclopropyl, -CHj-cyclobutyi, 

-C2H4-cyclobutyl, -QHg-cyclobutyl, -CH2-cyclopentyl, -C2H4-eyclopentyl, -C3H<5-

cyclopentyl, -CH2~eyclohexyi, -CjKU-cyclohexyl, -C3H6-cyciohexyl, 0-CH2-NH2,0-C2H4-

NH2, 0-CVR,,.NRV; 0~CH2~N(CH3)2, 0-C2H4-N(CH3)2, 0~€3H6~N(CH3)2, 0~CH2~Bet o-

C2H4-Het, 0-C3H6-Het, 0-CHrC(==0)0H, 0-C2H4-C(0)OH, 0-C3H6-C(=0)01:l, 0-CH2-

C(=0)0CH3, 0-C2H4-CC<))0CH3, 0-C3H6-C(-0)0CH3, aCH2-C(=0)-Hel, <)•• 

CH2C:{CH3}(a-I2OH)25 S-C2li4Oa S-C3H6OH, SCVphenyl SGrmethylphenyl, -SOr 

-S02C2H40H, and ~S02C3H^0H; wherein Het is independently selected from 

i, morpholinyl, piperazinyl azepanyl, imidazolyl, oxetanyl, azetidinyl, pyrrolidinyl, 

tetrahydropyridinyl, 2~oxa~7~azaspiro[3.5]nonanyl, 2-oxa-6-azaspiro[3.4]octanyl, and 6-oxa-

l-azaspiro[3.3]heptanyl, wherein each of the piperidinyl, morpholinyl, piperazinyl, azepanyl, 

imidazolyl, oxetanyl, azetidinyl, pyrrolidinyl, tetrahydropyridinyl, 2-oxa-7~ 

azaspiro[3„5]nonanyl, 2-oxa-6-azaspiro[3.4]octanyl, 6-oxa-l -azaspiro[33]heptanyl, 
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cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl moieties is optionally substituted with 

one, two, three, or four members independently selected from, fluoro, chloro, methyl, ethyl, 

propyl, oxo or 1 

la certain embodiments, when n is 1, .2, 3, or 4, the R1 substituents may be listed 

is Rla, Rlb, K.3V, or Rld respectively. In certain embodiments, when m is 1, 2, 3 

or 4, the R* substituents may be listed individually as R*', Rz, R"c, or R 

In certain embodiments of a corn? 

entiy methyl, chloro, fluoro, or cyano 

is NH2» halo, or CM alkyl; and R' is NKfe, halo, 

is NH2, 

id of the present application, R{ is 

is methyl or ethyl; R4 is cyano or halo; R6 

>, or C5.4 alkyl; wherein onlv one of R6 and R7 

In certain embodiments of the compounds of the present application, each R' is 

independently methyl, cMoro, fluoro, cyano, tetrahydropyridinyl,-CH2-C(~0)0H, -C2H4-
C(=Q)OH, ~C3H6-C(==O)OH, -CH:2»(X::::0)N:H2, -CH2-C(=O)N(CH3)2, -C^H4-CO===O)NH2, -

C2H4-C{==<))N(CH3)2S ~C3HrCeO)NH2, -C3H6-C(-0)N(CH3)2? -CH2-C(=0)-Het, C2H4-

C{s0)-Het>-C3H6-C(=0)-Het, 0-CH2-C(=0)OC3H7, O-QH^C^OC^HT, 0-C3H6-

C(:::0)0C3H7, ~CH2~Het, -CsH^Het, -C3H(,-Het, -CHj-cyclopropyl, -CaELj-cyclopropyl, -

C3H6-cyclopropyi, -€H2-cyclobutyl, -QHt-cyclobutyl, ~C3Hc,-cyclobutyl, -C"B2~cyclopentyL -

(^H'i-cyclopentyl, -C3H6-cyclopentyl, -CH2-cyclohexyl, -CjH^cyclohexyl, -C3H6-

cyclohexyl, 0-CH2-NH2, 0~C2H4~MH2, 0-C3HtrNH2, O-CHz-NCCHsK O 

C3H6~N(CH3)?, 0-CH2-Het, 0-C2H4-Het, 0-C3H6-Het, 0-CHrC(=0)0H, 0-C2H4-C(O)0H, 

O-C3H6-C(<>)OH5 O~CH2~C(-O)OCH3J o»c2H4"C(=<))oce:3, O~C3H6~C(-O)OCH3, O-
CH2-C(~0)-Het, Q~CH2C(CH3}(CB2OB)25 S~C2H4OH, S~C3H6OH, S02-phenyI, S02~ 

^-cyclopropyl, -S02-cyclobutyl, -SO2-C3 

S02C2B4-Bet, -SOaCHj, ~S02C2H5, -SQ2C3H7, ~S02C2H40H, and -S02C3H60H; wherein 

Het is independently selected from piperidinyl, morpholinyl, piperazinyl, azepanyl, 

imidazolyl, oxetanyl, azetidinyl, pyrrolidinyl, tetrahydropyridinyl, 2-oxa-7-

azaspiro[3.5]nonanyl, 2-oxa-6~azaspiro[3.4 joctanyl, and 6~oxa~l~azaspiro[3.3]heptanyl, 

wherein each of the piperidinyl, moipholinyl, piperazinyl, azepanyl, imidazolyl, oxetanyl, 

azetidinyl, pyrrolidinyl, tetrahydropyridinyl, 2-oxa-7-azaspiro[3.5]nonanyl, 2-oxa-6-

azaspiro[3,4]oeta.ny1, 6-oxa~ 1 -azaspiro[3 Jjheptanyl, cyclopropyl, cyclobutyl, cyclopentyl, 
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ami cyclohexyl moieties is optionally substituted with one, two, three, or four members 
independently selected from fluoro. chloro, methyl, ethyl, propyl, oxo, or phenyl. 

In one embodiment n is 0, In other embodiments, n is L 2 or 3. In certain 
embodiments, n is 1 or 2. In one embodiment, n is 1 and the R1 moiety (e.g. Rfa) may be 
located, on any position of the phenyl of the quinazolinone ring, as depicted below. 

R18 O 

•S^s5 
W A 

O 

N" •*" 1a' 

K. v N"«-
-•LKS 

W A »1a 

l 
A, 4 

[0068] In another embodiment, n is 2. hi embodiments where n is 2, both R1 may be the 
same or different Two R! moieties may be located of any two positions of the phenyl of the 
quinazolinone ring as depicted below. For example, two R1 moieties (e.g. R3a and Rib) may 
be in para-, meta- or ortho-positions to each, other. 

R O 
>1h X 
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!la X X V 

r 
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"it.--,,-X 

•9] In yet another embodiment n is 3. In embodiments where n is 3, all R may be 
the same or different, or two R1 may be the same, and different from the third R1. Three R1 

moieties (e.g. R1*, Rlb, and Rlc) may be located on any three positions of the phenyl of the 
quinazolinone ring as depicted below. For example, the first RJ may be ortho to the second 
R1, and the first R! may be para to the third R.!. 
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R1a O 
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liments where n is 4, ail R1 (e.g. Rla, Rlb, Rlc, and Rld) may be the same 
or different, Also, three R1 moieties may be the same or different from the fourth R1 moiety, 
or two R1 moieties may be the same or different from the third or fourth R1 moieties. All 
four R1 moieties (e.g. R"\ RSb, R10, and Rld) may be located at any position of the phenyl of 
the qmnazolinone ring. In any of the foregoing embodiments, each of Rla, R,b, R!C, and Rld 

is independently selected from the moieties defined as R1 described herein. 

[00711 In one embodiment, each Rl is independently Cj^alkyl, Cj^haloalkyl, C3. 
gcycloalkyl, (^heterocycloalkyl, Cs-gheteroaryl, Cs-ioaryl, halo, cyano, Cs-ioaryl-OR**", Cj. 
.salkylene-Cg-ioaryl, Cj^alkylene-Het, C^alkylene-Cs-gcycloalkyl, C^galkylene-OR5*, Cj. 
6aIkylene-N(Ri'<)2, C^£,alkenylene~ORly, C2^alke»ylene-N(Rtx)2, €i..6alkylene-€(-0)0R!\ 
Cj-6aIiylene-C(=0)N(RI*)2, Ct^alkylene-C(:::0)-Het, O-Cj ̂ alkylene-CC^C^OR1*, Q. 
6glkylene-0-Ci^aIkylexie-C(™0)0RIX5 Cf^alkenylene-N(R3x)2, OR1*, O-C^alkylene-NCR1^ 
0-Ci^alkylene"CH(0Riy)CH2N(Rix)2, O-Ci^lkylene-Het, 0-Ci^alkylene-C(=O)0RJx, O-
C^&alkylene-C(~:0)-Het5 0-Ci^alkylene-0RJX, 0-Ci^alkylene-CH(0R>y)Ci^alk5dene-0RJX, 
0-C2-6alkenylene-0Rly, 0-C2^alken5dene-N(Rix)2, O-C j^alkylene-NR^CCK^OR1*, O-Cj. 

6alkylene-0-Ci^alkylene-C(-0)0R3y>S02R^> S-Cwalkylene-ORlx} and S02N(K5*)2; wherein 
Het is heteroaryl or heterocycloalkyl, wherein Rlx is independently hydrogen, Chalky!, C\.. 

6IiaioaIky!, C^cycloalkyl, aryl, heterocycloalkyl, and C^heteroaryl, wherein Rly is 
independently hydrogen, Chalky!. Cj .^halcJalkyL aryl, and heteroaryl, wherein Rlz is 
independently hydrogen, Chalky!, Ci^haloalkyl, Ca-gcycloalkyl, aryl, heterocycloalkyl, and 
Cj-sheteroaryl, and wherein each of Het, R,3t, Rly and R.5z is optionally substituted with one, 
two, three, or four members independently selected from halo, oxo, Cj^alkyl, and C^oatyL 
In some embodiments, Het is a seven- to nine-membered spiro-heteroeyeloalkyl which is 
optionally substituted, wherein the spiro-heterocycloalkyl has at least two heteroatoms which 
are independently selected from nitrogen, oxygen, or sulfur. In some additional 
embodiments, Het is a seven- to nine-membered spiro-heterocycloalkyl selected from the 
group consisting of 2-oxa-7-azaspiro[3.5]nonanyl, 2-oxa-6-azaspiro[3.4]octanyl, and 6-oxa-
1-azaspiro[3.3]heptanyl, each of which is optionally substituted one, two, three, or four 
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members Independently selected from, halo, oxo. Cj^alkyl, and Q-ioaryl. In certain 

embodiments, Het is a four- to seven-membered heterocycloalkyl which is optionally 

substituted, wherein the heterocycloalkyl is a single ring having at least one heteroatom 

which is independently selected from nitrogen, oxygen, or sulfur. In certain other 

embodiments, Het is a four- to eight-membered heterocycloalkyl selected from the group 

consisting of piperidinyl. morpholinyl, piperazinyl, azepanyl, imidazolyl, oxetanyl, 

azetidinyl, pyrrolidinyl, and tetrahydropyridinyl, each of which is optionally substituted one, 

two, three, or four .members independently selected from halo, oxo, Chalky!, and Cg-ioaryL 

In further embodiments, Bet is independently selected from 2-oxa-7-azaspiro[3.5]nonanyl, 2-

oxa-6~azaspiro[3.4]octanyl, 6-oxa-l ~azaspiro[3.3]heptanyl, piperidinyl, morpholinyl, 

piperazinyl, azepanyl, imidazolyl, oxetanyl, azetidinyl, pyrrolidinyl, and tetrahydropyridinyl, 

wherein Het is optionally substituted with one, two, three, or four members independently 

selected from fluoro, chloro. oxo, methyl, ethyl fluoromethyl, difluoromethyl, 

trifluoromethyl, fluoroethyl, difluoroethyl, trifluoroethyl, and phenyl. 

[0072] In certain embodiments of a compound of the present application, n is 1 or 2, and 

one R5 is tetrahydropyridinyl, CH2-C(==0)0H, «C2H4-C(<"))OHs -C3H6-C(=0)0H, -CH2-

C(=0)NH2, -CH2-C(====0)N(CH3)2, -C2H4-C(-0)NH2, -Cil'ljs" 

e(=0)NH2, -C3H6-C(=0)N(CH3)2, -CH2-C{-0)-Het, C2l:l4-C(=0)~Het,-C3H6-C(-0)-HetJ O-

CH2-C(-0)0C3H7!, 0-C2H4-C(-0)0CSH?, 0-C;MvC(-0)0C3ri7, -CH2-Het, -QEU-Hei, -

QHft-Het, -CH2-cyclopropyl, ~C2H4~cyclopropyl, -CjHg-cyclopropyl, -CH2-eyclobutyl, -

CjH^cyclobutyl, -C3H6-cyclobutyl, -CHj-cyclopentyl, -CaH^cyclopentyl, -C3H6-

cyclopentyl, -CHj-eyelohexyl, -C2H4-eyelohexyI5 -CsHg-cyclohexyl, O-CH2-NH2,0-C2H4-

NH2, 0-C3H6-NH2,0-CH2-N(CH3)2,0-C2H4-N(a-I3)2,0-C3H6-N(CH3)2,0-CH2-Het, O-

C2H4-Het, O-CsHs-Het, Q-CHrC(==0)0H, 0-C2H4-C(=0)0H, 0-C-di^C(-0)0H: 0-CH2-

C(=0)0CH3, 0"C2H4"C(-0)0CH3, C)-C3H64:.(=<)}OCH3, 0-CH2-C(=0)-Het, Q-

CH2C(CH3)(CH2OH)2, S-C2H4OH, S~C3H6OH, SOrphenyl, S02-methylphenyl, -SQr 

ethylphenyl, -SQ2-cyclopropyL -S02-cyclobutyl, -S02-cyclopentyl, S02--C2H4~Het, -

S02CH3S -S02C2H5, -SQAH7, -SO2QH4OH, or ~S02C3H60H; wherein Het is independent!] 

selected from piperidinyl, morpholinyl, piperazinyl. azepanyl, imidazolyl, oxetanyl, 

azetidinyl, pyrrolidinyl, tetrahydropyridinyl, 2-oxa-7-azaspiro[3.5]nonanyl, 2-oxa-6-

azaspiro[3.4]octanyl, and 6-oxa-1 -azaspiro[3.3]heptaayl, wherein each of the piperidinyl, 

morpholinyl, piperazinyl, azepanyl, imidazolyl, oxetanyl, azetidinyl, pyrrolidinyl, 
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dropyridinyl, 2-oxa~7-azaspiit>[3.5]nonanyl, 2-oxa-6-azaspiro[3.4]octanyl, 6~oxa~l • 

[3.3]heptanyl, cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl moieties is 

iy substituted with one, two, three, or four members independently selected from 

fluoro, chloro, methyl, ethyl, propyl, oxo, or phenyl. 

o 

[0073] In certain embodiments of a compound of the present application, n is 1 or 2, and 

one Rl is teixahydropyridinyl, CI-irC(:::0)0H, -C.H.-CC-OjOH, !6»C:(::::0)C>!I5 -CH2-

C(==O)NH2J -CH2-C(-o)N(CH3)2, ~c2H4-c(=o)NH2, "C:2B^C(-O)N(CH3)2S -C3H6-
C(-0)NH2J -€3H6~CC-G)N(eH3)2, <:H2-C(<J)-Het,C2H4-C(===0)-Het,.C3H6-C{==0)-Het, O-

CH2-e(-0)0€3H7> 0~C2I-l4"C(-0)0C3H7, 0<:3H-C(-0)0QK-;, -CHj-Het, ~C23H4-Het5 -

CsHg-Het, -CH-j-cyclopropyl, -C2H4-cyclopropyl, -CaH^-cyclopropyl, -CH2-cyclobutyl, -

C2H4-cyclobutyl, -C3H«-cyclobutyi, -CH2-cyc!opentyl, -C2H4-cyclopentyl, -C3Hg-

cyelopentyl, -CH2-cyclohexyl, -C2H4-cyclohexyl, -CaHU-cyclohexyl, 0-CH2~NH2, G-C2B4-

NH2, 0-C3H6-NH2, 0~CH2-N(CH3)2, 0~C2H4~N{CH3)2, 0-C3H6-N(CH3)2:, 0-CH2-Het, Q~ 

C2H4~Het, 0-C3H6-Het, 0-CH2-C(=0)OH, 0-C2H4-C(=0)OH, 0-C3H«-CC=0)0H, t>-CH2-

C(-0)0CH3, 0-C2H4-C(=0)DCH3, 0-C3H6-C{=0)OCH3, Q-CH2-C(-:0)~Het, O-

€H2C(€H3)(€H2OH)2, S-CJHSOH, SGrphenyl, SCb-tnethylphenyl, -S02-

ethylphenyl, ~S02«cyclopropyi, •-S02~cycIobntyl, -SOreyclopentyl, SOrCil-^-Het, -

SO2C2B4OH. or -SC^CsHfiOH; wherein Het is independently selected from piperidinyl, 

morpholinyl, piperazinyl, azepanyl, imidazolyl, oxetanyl azetidinyl, pyrrolidinyl, 

tetmhydropyddmyl. 2-oxa-7~azaspiro[3.5]nonanyl, 2-oxa-6~az^piro[3.4]octanyl, and 6-oxa-

I~azaspiro[3.3]heptaiiyl? wherein each of the piperidinyl, morpholinyl, piperazinyl, azepanyl, 

imidazolyl, oxetanyl, azetidinyl, pyrrolidinyl, tetrahydropyridinyl, 2-oxa-7-

~oxa~6-az? tetany I, d-oxa-

cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl moieties is optionally substituted with 

one, two, three, or four members independently selected from fluoro, chloro, methyl, ethyl, 

propyl, oxo, or phenyl. 

[0074] In certain embodiments of a compound of the present application, n is 1 or 2, and 

one R1 is tetrahydropyridinyl, -C2H4-C(0)OH, -C3H6-C(=0)0H, -C2H4-C(-0)NB2,O-CH?-

C(=0)0C3H7, -CsIirBet, ~C.?H6-cyclohexyi5 0-CH2-Het, G-C2H4-Het, O-C^-Het, 0-CH2-

C(=0)-Het, 0-CH2C(CH3)(CH201-I)2, S-C2H4GH, SOrphenyl, S02-methylphenyl, ~SOr 

cyclopentyl, and -SQjC^OH, wherein Het is independently selected from 
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morpholinyl, piperazinyl, azepanyl, imidazolyl, oxetanyl, pyrrolidinyl, 2-oxa-7-

azaspiro[3.5]nonanyl, 2-oxa-6-azaspiro[3.4]octanyi, and 6-oxa-l-azaspiro[3.3]i 

wherein each of the piperidinyl, morpholinyl, piperazinyl, azepanyl, imidazolyl, oxetanyl, 

2~oxa-7-azaspiro[3.5]nonanyl, 2-oxa-6-azaspiro[3,4]octanyl, 6-oxa-l ~ 

KSjheptanvl, cyclopentyl, and cyclohexyl moieties is optionally substituted with ami 

one, two, or three members independently selected from fluoro, chloro, methyl, ethyl, propyl, 

oxo, or phenyl. 

In some embodiments, each R is independently selected from Chalky!, Q_ 

ehaloalkyl, Q-ioaiyl, Cs-gheteroaryl, C34 cycloalkyl, C2.gheter0cycl0alk.yl, halo, cyano, Cj. 

6alkylene-C(~0)0H, Ci^alkylene-C(-0)DC^alkyl, Cwalkylene-C(-0)~C3.. 

gheterocycloalkyl, Ci^alkylme^^O^Cj^cycloalkyl, Ci^alkylene-C(=0)NH2, Cj^alkylene-

C(::::0)N(C 1 ̂ alkyl)2, C3 ̂ alkylene-C(~0)NHC1 ..^alky!, C1 ̂ alkylene-O-C 1 ^aikylene-

C(=0)0H, Ci^alkylene-0-Ci.«alkylene-C(=0)OCi^al'lcyl, Ci^alkylene-Cfe-ioaryl, C\„ 

6alkylene-C2.«heteroatyi, C|-6alkylene-C2-ghe^erocycloalkyl, Ci-6alkylene~C3.seycloa.lkyl, Ct. 

salkyleae-OH, C-.^ aikylene-OCj^alkyl, O-C j^alkylene-N(Ci^alky>2,0-Ci^alkyiene-NHCi-

6alky, O-Ci^alkylene-NHh, Q-C^alScylene-€H(0H)Cj.<;alkylNH2, O-Ci^alkylene-

CH(Oe)C1„&alkylN(Ci.6alkyl)2, 0~C3-6alkylene-CH(0H)Ci.«alkylNHCt^alkyl, 0-Ct. 

6alkylene"CH(0C:^alkyl)Ci^alkylNH250-Ci^alkylene-CH(0Ci^alkyi)Ci-6alkylN{Ci. 

ijalkylls, O-Ci-^alkylene-CHCOCi-isalkyOCi^alkylNHCi^alkyl, 0-Ci^aIkylene»C2-

ghetcrocyeloalkyl, O-C j ̂ aikylene-Cs^heteroaryl, O-C 1 ,.6alkyleBe»€(:~0)0H, O-C 1 .galkyl ene-

C(=0)0C 1 ..salkyl, O-C5 ̂ alkylene-C(-0)-C2-gheterocycloalkyl, O-C 1 .«alkylene-C(=0)0C3. 

«cycloalkyl, O-Ci-6alkylene-C(=O)OCfr.j0aryl, O-Cj^alkylene-OH, O-C j ^alkylene-OC3. 

gcycloalkyl, O-C s ^alkylene-OC^ 1. 6alkyi, O-C; ̂ alkylene-CH(OH)C \ .^alkylene-OH, O-C \.. 

salkylene-NHC(=0)0H, O-C;^alkylene-O-C 1 ̂ alkylme-CC^OJOH, S-C}^alkylene-OH, 

SOaCi^alkylene^-gheterocycloalkyl, SOjCfi-toaryl, SO2C3-.5eyel0aLk.yL SOjCi^&lkylene-OH, 

S02N(Ci^alkyl)2, or SO2NH?.; wherein each of the Cg-icaryl, Cs-gcycloalkyl, C2. 

gheterocycloalkyl, and Cj-glieteroaryl moieties is optionally substituted with one, two, three, 

or four members independently selected from, fluoro, chloro, oxo, methyl, ethyl, 

fiuoromethyl, difluoromethyl, trifluoromethyl, fluoroethyl, difluoroethyl, trifluoroethyl, and 

phenyl. In some additional embodiments, each R1 is independently selected from Chalky!, 

Ci^haloalkyl, Ce-ioatyl, C-s-gheteroaryl, €3.3 cycloalkyl, C2-8het.eroeyeloal.kyl, halo, cyano, Cj. 

-C(==0)0H, Ci^alkylene-C(-0)-C3.gheterocycloaIkyl, Ci .salkylene-C(K))NH2, Cj. 
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gaikylene-C(-Q)N(Cj ̂ alkyl^, Ci^alkylen.e-C2-gheterocycloalkyl, C^alkylene-Cs. 
gcycloalkyl, O-C^alkylene-NCC^hcyh, O-Ci-salkyleiie-Cz-gheterocycIoaikyl, O-Cj. 

6alkyiene-C3.shete«>aryl} O-C {.^aIkylene~C(~0)0C j ̂ alkyl, O-C j ̂ alkyl«ie-C(=0)-C2. 
gheterocycloalkyl, 0~C3^alkylene-CH(0IJ)Cwalkyleme-0Hs S-C^alkylene-OH, SCfeCj. 
salkylene-C2-gheterocycloalky1, SOjCfi-io&ryl, SO^CVscyeloalkyl, and SO2C1 ̂ alkylen.e-OH; 
wherein each of the aryl, cycloalkyl, and heterocycloalkyl moieties is optionally substituted 
with one, two, three, or four members independently selected from fluoro, chloro, oxo, 
methyl, ethyl, and phenyl. Each and every variation of n and R1 may be combined with each 
and every variation ofW, m, R", R3 R4, R"\ Rv, and R' as described for any of the foregoing 

In some 
its, m is 

cated on any po 

;s, m is 0. In other embodiments, m is 1, 2, 3, or 4, In y< 
or 2. In the embodiment where m is !, the R* moiety may be 

ring, as depicted below. 
R2 

k ^ f i! f'"T 

[Cl§77] In the embodiment where m is 2, both R'" maybe the same or different. The two 
R2 moieties (e.g. R2* and R':b) may be located on any two positions of the phenyl ring, as 
depicted below. 

??b 

s2a 

•XJ 
^ f 

•r- 1 x. 

,R2a r' 
•?. y 

-»2b p2i 

R2a 

'X, 

X;' x 

I ,v^ 
[007S] In embodiments where m is 3, all R" may be the same or different, or two R2 may 
be the same and different from the third R'\ The three R2 moieties (e.g. R""\ R2b, and R2c) 
may be located on any three positions of the phenyl ring. In embodiments where m is 4, all 
four R2 may be the same or different, two Rz may be the same and different from the third or 
fourth R2 or three R2 maybe the same and different from the fourth R*. The four R2 moieties 
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(e.g. R"\ R"\ and R2®) may be located on any three positions of the phenyl ring. In any 

the moieties defined, as R4, described herein. 

|00791 fa some embodiments, each R4 is independently halo, cyano, Cj^aikyi, Cj. 

6haloalkyl, and S02'N(Rfx>2 where R2x is hydrogen, Chalky!, or Ci^haloalkyl. In some other 
embodiments, each R* is independently fluoro, chloro, bromo, iodo, cyano, methyl, ethyl, 
propyl, fluoromethyl, difluoromethyl, Mfluoromethyl, fluoroethyl, difluoroethyl, 
trifluoroethyl, and SO2NH2. Accordingly, for compounds having mis 1,2, 3, or 4, each R''\ 
K2B, R2C, or is independently halo, cyano, Chalky!, C5..ghaloa[kyL and SQJN(R^>2 where 
R.ix is hydrogen, Ci^alkyl, or Ci.«haloalkyl. In certain embodiments where mis !, each R"a is 
independently selected from fluoro, chloro, bromo, iodo, cyano, methyl, ethyl, propyl, 
fluoromethyl, difluoromethyl, trifluoromethyl, fluoroethyl, difluoroethyl, trifluoroethyl, and 
SO2NH2. fa some embodiments where m is 2, each RAa and R,'lj is independently selected 
from fluoro, chloro, bromo, iodo, cyano, methyl, ethyl, propyl, fluoromethyl, difluoromethyl, 
trifluoromethyl, fluoroethyl, difluoroethyl trifluoroethyl, and SO2NH2. In additional 
embodiments where m is 3, each R48, R*\ and R"c is independently selected from fluoro, 
chloro, bromo, iodo, cyano, methyl, ethyl, propyl, fluoromethyl, difluoromethyl, 
trifluoromethyl, fluoroethyl, difluoroethyl, trifluoroethyl, and SO2NH2. fa other 
embodiments where m is 4, each R2*, R2*, R", and R2" is independently selected from fhaoro, 
chloro, bromo, iodo, cyano, methyl, ethyl, propyl, fluoromethyl, difluoromethyl, 
trifluoromethyl, fluoroethyl, difluoroethyl, trifluoroethyl, and SO2NH2. Each and every 
variation ofm and R' may be combined with each and every variation of W, n, R}, R\ R\ .R\ 
Rc, and R' as described herein. 

(0080j In other embodiments of formula (I) where n is 2 and m is 2, the compound has 
the structure of formula (IA-1): 

of the foregoing embodiments, each ofR23, R20, RiC, and R/a is independently selected from 
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wherein: 
Rla and Rlb are independently selected from the moieties defined tor R1 described 

herein; 

R^a and R2b are independently selected from the moieties defined for R* described 
herein; and 

R3, R4, R5, R&, and R' are as defined herein; 
or a pharmaeeutically acceptable salt, isomer, or a mixture thereof,, 

10081] In other embodiments of formula (I) where n is 2 and m is 2, the compound is of 
formula (IA-2): 

R2a 

R'U; o r^fi 

Rlb rNYY7 

R6 (IA-2), 
wherein Ru, R1®, R28, R2b, R"', R4, R.\ R6, and R' are as defined herein; 
or a pharmaceutieally acceptable salt, isomer, or a mixture ths 

10082] In other embodiments of formula (I) where n is 2 and m is 2, the compound is of 
formula (IA-3); 

R1a ^ X j) 
tf R*'; V^*VR3 

R1b „e,,NL .R7 

T 
R Y" 

R6 

(IA-3), 
wherein R£a, Rlb, R2a, R2b» R"\ R4, R'\ R", and R' are as defined herein; 
or a pharmaceutieally acceptable salt, isomer, or a mixture' 
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[0083] In yet other embodiments of formula (I) where n is 2 and m is 2, the o 
has the structure of formula (FB-1): 

R2B 

o 

,R< 

T 
n6 (IB-1), 

wherein Ria, R23, R2b, R-', R4, Rs, R", and R' ate as defined herein; 
or a pharmaceutieally acceptable salt, isomer, or a mixture thereof. 

[90$4] la yet other embodiments of formula (I) where «is 1 and m is 2, the compound 
has the structure of formula ( IB-2): 

O 
M oSb 

•N. ,R' 

3*' \ ,;.N 

R® (IB-2), 
wherein Rt8} R'"a, RZb, R5, R\ R5, R°, and R7 are as defined herein; 
or a pharmaceutieally acceptable salt, isomer, or a mixture thereof. 

f'09S5J In yet other embodiments of formula (I) where n is 1 and m is 2, the co: 
of formula (IB-3); 

is 

T t -.v- v, . g-' x 

T 
_,NL. ,.N, 

'T 
r 

(IB-3), 
wherein R{a. R^, R*\ K'\ R4 R\ R6, and R' are as defined herein; 
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or a. phamiacentically acceptable salt, isomer, or a mixture thereof, 

In yet other embodiments of formula i 

has the structure of formula (IB-4); 

R2a 

I) where n is I and m is 2, the con 

Y 
?1a 

. ..R3 

1 
R5 If Y 

(IB~4), 

wherein R:S \ R2b, R3, R4, R5, R6, and R7 are a 

ic-ally acceptable salt, Isomer, or; 

mneci. nerern; 

mixture thereof. 

[0087} In yet other embodiments of formula (I) where n is 1 and m is 2, the compound is 

of formula (TB-5): 

O 

Y N 
»1a 

>5" ""-J? 

R® (IB-5); 

ll\ R2a, R2b, R"\ R4, R5, R6, and R7 are as defined herein; 

or a pharmaceutieally acceptable salt, isomer, or a mixture thereof, 

[008S] In the embodiments, the compound has the structure of any of the foregoing 

formulae (1A-R (IA-2), (IA-3), (IB-!), (IB-2), (IB-3); (IB~4), or (IB-5),. wherein Ria is 

chloro, fluoro, SCh-phenyl (i.e. SOjCgHg), SOj-metliyl (i.e. SO2CH3), SCVmethylphenyl, 

SCVcyclopentyl, S02-ethylene-QH (i.e. SO2C2H4OH), SC2H4OH, S02CH2-Het, O-

C2H4(ai3)(CH2OH)2, 0-C;!LN(Clf5fe, 0-CH2C(0)0C3H7, 0-CH2C(0)-Het, 

tetrahydropyridinyl, CH2COOH, C2H4COOH, C3H6COOH, CH2C(0)NH2, C2H4C(0)NH2f 

C3H6€(0)NH2s CH2C(0)N(CH3)2, C2H4C(0)N(CH3)2, C3H6C(0)N(CH3)2, CH2C(0)~Het, 

let, C3H6C(0)-Het} CH2-Het, C2H4-Het, C3H6-Hel, 0-CH2-Het, 0~C2I:LrHet, O-
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CsHfj-Hel; wherein .Het is azetidinyl, pyrrolidinyl, piperidinyl, azepanyl, piperazinyl, 

imidazolyl, oxetanyl, morpholinyl, 2-oxa~7~azaspito[3,S]nQ»anyl, 2-oxa~6-

azaspiro(3.4]octa»yl, 6<>xa4~azaspiro[3 Jjheptanyl, where each of the Het moieties is 

optionally substituted with one, two, three, or four members independently selected from oxo, 

fluoro, methyl, and phenyl. In some other embodiments, the compound lias the structure of 

any of the foregoing formulae (IA-1), (IA-2), (IA-3), (IB-l), (IB-2), (IB-3), or (IB-5), 

wherein Rt0 is fluoro, chloro, methyl, or cyano. In certain embodiments, the compound has 

the structure of any of the foregoing formulae (IA-1), (IA-2), (IA-3), (IB-l), (IB-2), (IB-3), 

(IB-4), or (IB-5), wherein R2* is fluoro, difluoromethyl, fluoromethyl, trifluoromethyl, or 

SO2NH2. In certain other embodiments, the compound has the structure of any of the 

foregoing formulae (IA-1), (IA-2), (IA-3), (IB-l), (IB-2), (IB-3), (IB-4), or (IB-5), wherein 

R2b is fluoro, or cyano. Each and every- variation of Rla and RIb may he combined with each 

and every variation ofR28, R"b, R\ R4, R5, R6, and R" as described herein, 

(00891 In the embodiments, the compound has the structure of any of the foregoing 

formulae (IA-1), (IA-2), (IA-3), (IB-l), (IB-2), (IB-3), (IB-4), or (IB-5), wherein RSa is 

methyl, chloro, fluoro, cyano, tetrahydropyridinyl,~CH2-€(^G)OR, -C2H4-C(=0)0H, -CjHg-

C(::::C))OH, -CH2-C(=0)NH2J -CH2-C(=0)N(CH3)2, -C2H4-C(==0)NH2,-C2Ht-C(-0)N(CH3)2, 

••C-;rU-C(-0}Nif2, ~C3H6-CH5)N(CH3)2, -CH2-C(=0)-Het, C2H4-C(-0)-H.ei,-C3H6-C(===0)-

Het, 0-CH2-C(=0)0C3H7, 0-C2H4-CH))0C3H7,0-C3H6-C(=O)0C3H7, -CH2-Het, -C2H4-

Het, -C3H'6-Het, -CHrcyclopropyl, ~C2H4-cyclopropyl, -C3Il6-cyelopropyl, -CH2~cycl.obutyL 

-C2H4-cyelobutyl, -CsHg-cyclohutyl, -CH2-cyclopentyl, -C2H4-cyclopentyl, -C3H$~ 

cyclopentyl, -CH2-cycloh.exyl, -C2H4-cyclohexyl, -CjHs-cyclohexyl, O-CH2-NH2, O-C2H4-

NH2, 0-C3B6~NH2, 0-CH2~N(CH3)2, 0~C2H4~N(CH3)2, O-CsHe-NCCHs^, 0-CII2-llet, O-

C2H4-Het, 0-C3H6-Bet, G~CH2-C(=0)QH, 0-C:2H4~C(-0)0B; 0-C3H5-C(-0)0H, 0-CH2-

C{-0)0CH3, G-C2H4-C(::::0)0CH3, 0-C3H6-C(-0)0CH3, 0-CH2-C(::::0)-Het, O-

CH2£:((:B3)(CB20B)2, S~C.2B40B, Sanson, S02-phenyl, S02-methyfphe.nyl, -S02-
ethylphenyl, -SGj-eyclopropy!, -S02-cyclobutyl, -SC>2-cycl.opentyl, -SChC2H4-Het, -S02CH3, 

-SO2C2H5, -SOzCaH?, -SQJC^OH, or -SC^CjHsOH; wherein Het is independently selected 

from piperidinyl, morpholinyl, piperazinyl, azepanyl, imidazolyl, oxetanyl, azetidinyl, 

pyrrolidinyl, tetrahydropyridinyl, 2-oxa-7-azaspiro[3.5]nonanyl, 2-oxa-6-

azaspiro[3.4]oetanyl, and S~oxa~l-azaspiro[3.33heptanyi, wherein each of the piperidinyl, 

morpholinyl, piperazinyl, azepanyl, imidazolyl, oxetanyl, azetidinyl, pyrrolidinyl. 
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telrahydropyridinyl, 2-oxa-7-azaspiro[3.5]nonanyl, 2-oxa-6-azaspiro[3.4]oc?tanyl, 6-oxa-l-

azaspIro[3,3]heptanyL cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl moieties is 

optionally substituted with one, two, three, or four members independently selected from 

fluoro, chloro, methyl, ethyl, propyl, oxo, or phenyl. In some other embodiments, the 

compound has the structure of any of the foregoing formulae (IA-1), (IA-2), (IA-3), (IB-l), 

(IB-2), (IB-3), (IB-4), or (IB-5). wherein Rib is fluoro, chloro, methyl, or cyano. In certain 

embodiments, the compound has the structure of any of the foregoing formulae (IA-1), (IA-

2), (IA-3), (IB-l), (IB-2), (IB-3), (IB-4), or (IB-5), wherein Ria is fluoro, difluoromethyl, 

fluoromethyl, trifluoromethyl, or SQ2NH2. In certain other embodiments, the compound has 

the structure of any of the foregoing formulae (IA-1), (IA-2), (IA-3), (IB-l), (IB-2), (IB-3), 

(IB-4), or (IB-5), wherein R2b is fluoro. or cyano. Each and every variation ofR,a and R!" 

may be combined with each and every variation of R'':as R2b, R3, R\ R5, R°, and R"' as 

described herein. 

[0090] In the embodiments, the compound, has the structure of any of the foregoing 

formulae (IA-1), (IA-2), (IA-3), (IB-l), (IB-2), (IB-3), (IB-4), or (IB-5), wherein Rl'd is 

tetrahydropyridinyl, CH2-C(<))OH, ~C2H4~C{=G)OH, ~C3H6-C(=<))OH, ~CH?-C(=0)NH2, -

CH2-C(-0)N(CH3)2, -C2H4-C(===0)NH2, -Cyi4-C(^)N(CH3)2> ~€3B6~C(-0)NH2, -C3H6-

C(-0)N(C1-I3)2, -CH2-C(==0)~Het, C2JH4-C(=0)-Het,-C3H6-C(=0)-Het, 0-CH2-C(:==O)0C3H7, 

0-C2H4-C(=0)OC3H7, 0-C3H6-C(O)0C3H7, -CH2-Het, -C2H4-Het, -CsHfi-Het, -CH2-

cyciopropyl, -C2H4~cyclopropyL -€3H$-cyclopropyl, -€H2-cyclobutyl, -CsBreyclohutyi, -

CsHs-cyelobutyl, -CH2-cyclopentyl, -C2H4-cyclope©tyl, -CjHg-cyclopentyl, -CH2-cycldhexyi 

-C2H4-cyclohexyl, -C3H6-cyclohexyl, 0-CH2-NI-I2,0-C2H4-NH2,0-C3H6-NH2, 0~CH2~ 

N(CH3>2,0-C2l-l4-N(CH3)2, 0~C3H6-N(CH3)2,0-CH2-Het, 0-C2H4-Het, 0-C3H6-Het, O-

CH2-C(=0)0H, 0-C2H4-C(-0)0H, 0-C3H6-C(==0)0H, 0-CH2-C(=0)0CH3, O-C2H4~ 

C(K))OCH3, 0-C3H6-C(=0)OCH3> 0-CH2-C(<>)-Het, 0-CH2C(CH3KCH20H)2, s-

C2H4OH, S-C3H6OH, SCfe-phenyl, S02«mefhy1phenyl, -S02-ethyIphenyl, -S02~c-yelopropyI, • 

SCVcyclobutyl, -SCh-cyclopentyl, -SCbC2H4-Het, -S02CI13, -SO2C2H5, -SQ2C3H7, -

SO2QH4OH, or -SG2C3B&OB: wherein Het is independently selected from piperidinyl, 

morpholinyl, piperazinyl, azepanyl, imidazolyl, oxetanyl., azetidinyl, pyrrolidinyl, 

tetrahydropyridinyl, 2-oxa-7~azaspiro[3.5]nonanyl, 2-oxa~6-azaspko[3.4]octanyl, and 6-oxa-

.3]heptanyL wherein each of the piperidinyl, moipholinyl, piperazinyl, azej 

. oxetanyl, azetidinyl, pyrm'lidinyl, tetrahydropyridinyl, 2-oxa-7-
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ajzaspiro[3.5]nonanyl, 2-oxa-6-azaspiro[3.43octanyl, 6-oxa-l -azaspiro[3.3]heptanyL 
cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl moieties is optionally substituted with 
one, two, three, or four members independently selected from fluoro, chloro, methyl, ethyl, 
propyl, oxo, or phenyl In some other embodiments, the compound has the structure of any 
of the foregoing formulae (IA-1), (IA-2), (IA-3), (IB-l). (IB-2), (IB-3), (IB-4), or (IB-5), 
wherein R!!5 is fluoro, chloro, methyl, or cyano. In certain embodiments, the compound has 
the structure of any of the foregoing formulae (IA-1), (IA-2), (IA-3), (IB-I), (IB-2), (IB-3), 
(IB-4), or (IB-5), wherein R2® is fluoro, difluoromethyl, fluoromethyl, trifluoromethyl, or 
SO2NH2. In certain other embodiments, the compound has the structure of any of the 
foregoing formulae (IA-1), (IA-2), (IA-3), (IB-l), (IB-2), (IB-3), (IB-4), or (IB-5), wherein 
R2b is fluoro, or cyano. Each and every variation ofR1* and R'b may be combined with each 
and every variation of Rza, RAb, R3, R4, R5, R6, and R' as described herein, 

>3 • 100911 In certain embodiments, li Is hydrogen, opuutuuiy suosuiuicu M-S 
optionally substituted C-3„s cyeloalkyl, or optionally substituted €5-10 aryl. In one 
embodiment, RJ is cycloalkyl, C&_io&ryl, or Chalky! optionally substituted with 
hydroxy, Q.10 arylCi.6 alkoxy, cycloalkyl, or -C(~0)NR">xR3y wherein each R3x and Rjy 

is independently hydrogen, Cj^ alkyl, or Cj..6 haloalkyl. In some embodiments, R3 is methyl, 
ethyl, propyl, butyl, pentyl, hexyl, eyclopropyhuethyl, eyclopropylethyl, cyclobutylmethyl, 
cyclobutylethyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, -CEfeOH, -C2H4OH, ~ 
C3H6OH, phenyl, .CH2-C(=0)NH2, -C2H4-C(0)MH2, -C3H6-C(~0)NH2, -CH?-
€(=0)N(CH3)2, -C2H4-C(=0)N(CH3)2, or -CjHg-CX-QJNCCH^. In some other 
embodiments, R3 is methyl, ethyl, propyl, cyclopropyl, cyclobutyl, phenyl, -CH2-
C(=0)N(CH3)2, -Cy-l4-C(==0)N(CH3)2} or-C3H6-C(===0)N(CH3)2. 

[8092] In additional embodiments, R* is hydrogen or optionally substituted alkyl. In 
some embodiments, R5 is hydrogen or C3.4 alkyl. In certain embodiments, R5 is hydrogen, 
methyl, ethyl, propyl or butyl. In certain other embodiments, R3 is hydrogen. 

(0693J In further embodiments, RJ and R* with the atoms to which they are attached (e.g. 
earhon and nitrogen, respectively) optionally form a heterocyclic ring that is optionally 
substituted. In other embodiments, the R^-R5 heterocyclic ring is an optionally substituted 
three- to eight-membered heterocycloalkyl (i.e. heterocycloalkyl having three to eight ring 
members and at least one ring member is a heteroatom). In other embodiments, the R_<-Rs 
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srocyclic ring is an optionally substituted four- to seven-membered heterocycloalkyl (i.e. 
heterocycloalkyl having four to seven ring members and at least one ring member is a 
heteroatom)- In certain other embodiments, the R3~R5 heterocyclic ring is C3.8 
hsterocyeloalkyt. In certain embodiments, the RJ-R5 heterocyclic ring is azepanyl, azetidinyl 
piperidinyl, pyrrolidinyl, or moipholinyl; where each of the azepanyl, azetidinyl, piperidinyl, 
pyrrolidinyl, and morpholinyl moieties is optionally substituted with one or two members 
independently selected from halo, C(.«alkyl, C ̂ haloalkyl, and NRSxC(0)R5y where R3X is 
hydrogen or Chalky!, and RSy is Cj^alkylene-NHj, Ci-6 alkylene-Q^cycloalkyl, or C|. 
^haloalkyl, In further embodiments, the R 3 rs5 • c ring is selected from. 

pholinyl, and pyrrolidinyl, each of which is optionally substituted with one member of 
fluoro, chloro, iodo, methyl, ethyl, propyl N(CH3)C(=0)CH2NH2, N(CH0C(=O)CHF2, 
N(CH3)C(==0)CH2CF3, N(CH3)C(=0)cyclopropyl, NHC(=0)CH2NH2> NHC(-0)CMF2, 
NHC(=0)CH2CF3, or NHC(====0)cycloprqpyl. 

[0094] M yet other embodiments, R* is cyano, halo, Ci^haloalkyl, C(=G)H, or C(-0)Cj. 
galkyl. In some other embodiments, R4 is cyano, chloro, fluoro, bromo, iodo, methyl, ethyl, 
propyl, fluoromethyl, difluoromethyl, trifluoromethyl, fluoroethyl, difluoroethyl, 
trifluoroethyl, or C(=0)CH3. In yet some other embodiments, R4 is cyano, chloro, fluoro, 
methyl, or C(:0)CH3. In certain embodiments, R* is NH2, halo, or Chalky!. In certain other 
embodiments, R6 is Ntfe, fluoro, chloro, bromo, iodo, methyl, ethyl, or propyl. In yet certain 
other embodiments, R° is NH2, chloro, or methyl In additional embodiments, R' is NH2, 
halo, or Chalky]. In some additional embodiments, R? is NH2, fluoro, chloro, methyl, ethyl, 
or propyl. In yet some additional embodiments, R7 is NH2, chloro, or methyl. Each and 
every variation of R4 may be combined with each and every variation of W, n, m, R1, R2, R"\ 
R5, R6, and R! as described herein, 

[0095J In certain embodiments of the compounds of the present application, 
form a 5-membered heterocyclic ring that is optionally substituted, with hy« 

methoxy. R4 is cvano, R6 is amino, and R7 is amino; 

ana 
.alo, or 

For certain compounds described herein, each unique stereoisomer has a 
compound number bearing a suffix "a", "b", etc. As an example, Compound 1 bearing one 
chiral center can be resolved into its individual enantiomers 1 a and lb. 
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N Enantiomers la and l b 

* - chiral center 

[©097] In any one of the foregoing embodiments, the compound described herein or a 
pharmaceutieally acceptable salt thereof is the (S)-enantiomer. It is understood that each 
compound having a chiral center has enantiomers that correspond with the "a" and "b" 

{0098] A composition containing a mixture of enantiomers of the compound described 
herein or a pharmaceutieally acceptable salt thereof, is also provided herein. In some 
embodiments, the composition contains the (S)-enantiomer of the compound and is 
substantially free of its corresponding (R)-enantiomer. In certain embodiments, a 
composition substantially free of the (R)~enantiomer has less than or about 40%, 35%, 30%, 
25%, 20%, 15%, 10%, 5%, 1%, 0.05%, or 0,01% of the (R)~enatttiomer. In other 
embodiments, the composition containing the (S)-enaxitiomer of a described herein or a 
pharmaceutical^ acceptable salt, thereof, predominates over its corresponding (J?)~e®iantiomer 
fey a molar ratio of at. least, or about 9:1, at least or about 19:1, at least or about 40: L at least 
or about 80:1, at least or about 160:1, or at least or about 320; L 

[0§9f] The composition containing a compound of formula described herein or a 
pharmaceutical^ acceptable salt thereof, may also contain the compound in enantiomeric 
excess (e.e.). For instance, a compound with 95% (<S)-isomer and 5% (A*)-isomer will have an 
e.e, of 90%. In some embodiments, the compound has an e.e. of at least or about 60%. 75%, 
80%, 85%, 90%, 95%, 98% or 99%. In some of the foregoing embodiments, the compound 
is enarktiomerieally-enriched in the (5)~isomer of compound of formula described herein. 

[00190] Provided is also a composition comprising a mixture of the (S)~enantiomer and the 
(R)-enantiomer of a compound of formula described herein or a phaimaceutically acceptable 
salt thereof, In one embodiment, the mixture is a racemic mixture. In other embodiments, 
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the composition comprises the (S)-enantiomer of a compound. 
pharmaceutieally acceptable salt thereof, wherein the (S)~enantiomer f 
present in excess of over the corresponding the (R)-enantiomer of the compound, or a 

^ein or a 
ne compc 

e salt thereof. 

[00101] In. any one of the foregoing embodiments, the compound described herein or a 
pharmaceutical^" acceptable salt thereof, is an atropisomer. A composition containing a 
mixture of atropisomers of the compound described herein or a pharmaceutical^ acceptable 
salt thereof, is also provided herein. "Atropisomers" refers to conformational stereoisomers 
which occur when rotation about a single bond in the molecule is prevented, or greatly 
slo wed, as a result of steric interactions with other parts of the molecule and the substituents 
at both ends of the single bond are asymmetrical, i.e., they do not require a stereocenter. 
Where the rotational barrier about the single bond is high enough, and interconversion 
between conformations is slow enough, separation and isolation of the isomeric species may 
be permitted. Atropisomers are enantiomers without a single asymmetric atom. As an 

.e. Compound 17 can be resolved into its individual atropisomers as < 

o*f 0 II. 
~N' 

s-ir o 

J A 
x k JC S 

J i 

% ,• 
Q*f 9 

o 

Y 
Nl "* i 

NHo 

A A 

.A, 

N ^ 

A / \ 

iijH, N's 

T 
HNv. 

V "vr X J 
7 
NHs 

$ of the invention are listed in Table 1. below in its non-
isomeric form. The compounds in Table 1 are named using ChemBioDraw Ultra. Similarly, 
the Compounds 1-116 (which include certain compounds of Table 1) are named fusing 
ChemBioDraw Ultra. It is understood that other names may be used to identify compounds 
of the same structure. Other compounds or radicals may be named with common names, or 
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systematic or non-systematic names. The compounds may also be named using other 
nomenclature systems and symbols that are commonly recognized in the art of chemistry 
Including, for example. Chemical Abstract Service (CAS) and International Union of Pure 
and Applied Chemistry (TUPAC). The naming and numbering of the compounds of the 
present disclosure is illustrated with representative compounds shown in Table 1 below. The 
compounds provided in Table 1 may be a single enantiomer (e.g., (S)»enantiorner, (R)~ 
enantiomer), or the compounds may be present in a composition having an enantiomeric 
mixture. 
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Structure 
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Name 
2-{cycl0pKspj'1{{2,6-dia!Hln0-5-c>'asH>pyrimiid?s-4-yI)a!Tiincf)3TidxiyS)-4-0K0-
3-fA;€sriyI-3,4-dihydroqulnazo1ine-5-«»rfoo«ilrik 

a: (SJ-en&ndorfier 
b: (R}-criaatiomer 

2-{cyclopropyl{{2,6-dis35ahi;0"5-cyaf3opyrimsdiiii~4-yl)a!T!i!io}rfsel:hy1)~8-
fluoro-4-oxo-3-ph«iyi-3,4-dihydroqa5naaaHn©-5-c«Ebon!tri3e 

a: (S)-enantEon!sr 
b: (R.}-enatitioRief 

2,4-diamtno-6-(((5-cblorc»-4-oso-3-?haiyi-3,4-daiydroquinazoli«-2-
y{Xpbenyl)«5«feyl)aKiino)pyrimidjne-S-c®tbonitrii6 

a: (SJ-enantlomer 
b: {R)~enanticftner 

2-(cycIopropyl((2,6-diamino-S-cya30pyriiTndm-4-yl)amino)methyi)-3-(3-
(difinotxtt3efliyI)-5-'8«oroph0!yi)-4-oxo-3,4-dihydroquina2olitJ&-5-
earbossitrile 

a: (S)-enantiomer 
b: (R}-enarttiotrier 
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# Structure Name 

5, 

e. 

| c\ 
CTXA' 

X.:'--- -ys-

HN' ,NX .NHs 
T; "XT'" 

A ,.->i 
N"'-' 1 

NH, 

2,4-diaiaino-6-((cyclopropy!(3-(3-flooroirft«fflyf)-5-{to^iyIsttifo!i>'i)-4"oxo-
3,4-dihydro<piinazoiin-2-yl}Tf!dJiy])amino)pyriii!jdinc>-5-caiteittrile 

a: (S)-aiatstiomer 
b: (R)-enantiorrt£r 

5, 

e. 

0V o 
H JL Jv ~.F 

"N" Y \7 
HN. ,N, „NH, T r " 

: N 
S&? V 

N'-" 1 
fJHs 

2,4-diamino-6-((cyciopro|>yi(3-{2,6-dif{non^>h«3y!)-5-(Ht0hy]suiroityl)-4-
ox«>-3,4-dihydroqBinazolin-2-y!)methyl)aimjno5pyrimid5nc-5-C8rE)onltrlle 

a: (S)-enaritioffijer 
b; (R)-enantiomer 

7, 

i-

k 9 r l] 

j: H&v -S, ,.MH2 Hi I r 
hi"'* : 

2"i'cydopi'opyi((2,6-d3siti3no-S-'tyanop>'riniid3s~4~yI)arsiiw{:«)TS3Sthyl)-6-
flttoro-3-{3-fiaoropfaeisy])-4-oxo-3,4-dihydroquinazolin©-8-caii«)nitriie 

a; (S)~<s\antiotsifflr 
b: (R)-enantic3mer 

8. 

0 

ii 1 7 A 

ii: Hf!Jx 

14 -JL?* 
1 

2-(cyd<^»ropyl({2,6-diainiao-5-cyaRopyrimidin-4-yl}atnino)mel}iyl)~6-
fluoro-4-oxo-3-pheny1-3,4-dihydfoquif!a2oliiie-B-cai,bonitrile 

a: (S)-enantiomer 
b: (RJ-enajitiotner 

9, 

F 

f ? jfS 
if^V N 
X <S"^x -"""\ s'Q -••- N y f* 
HiN N NH N ' '• N-^- Y' •*"'* 

?U, .A V ^ 
NH, 

3-(5-ch1oro-3-(3,5-difiuorophenyl)-4-oxo-3,4-dihydroqianazoljn-2-y[}-3-
{(2,Wiam5t30-5^anqsyrjx»idin-4-yi)amitJo)-N,N-dSin«fiKy!psropan8inide 

a: (S)-enantioraef 
b: (R)-ersasfiomer 
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ft Structure " j Name 

so. 

O 0 

^/yYNx 
H2N^N MH O 

j if 
NH2 

3-(5-chioro-4-os«>-3-ph«iy!-3,4-dihydroqainazolin-2~yf)-3-({2,6-di&'roiss>-5-
cyaEopyrimidiri-4-y3)iHii3ifio)-N,N~d3{netbylpropa!iamide 

a: (S)-enantiomer 
b: (R)-esiimiiomer 

15. 

" F 

j ? il 

. 1 A 
HNS^N^NH2 

N I NH3 

2,4-diamino-6-(((3-(3-cyjf£!o-5-fioorophmyi)-5-m8fhyi-4-oxo-3.4-
dihydroqu.ina2o!in'2-yl)(cyclopK^yt)3nethyi)amino)pynniidine-5-
carbonkriie 

a: (S)-enantiomer 
b: (R.)-ena«tsofflei" 

12, 

..I I stl NV N F 
ii ..J A A 

HN. ,N. _NH^ 
T 

N i NH2 

2,4^liammo-6-{{cyclopropyl(3-(3,5-dinuoK^>henyI)-5-n!«^iiyl-4-05io-3,4-
dihydroquinay-olits-X-vljKietltvDatnitioJpvriinidine-S-carbonilrile 

a: (S)-enantiorner 
b: (R.)-«r\atitiomer 

13. 

"F""" " """' 
] 

Ct 0 YAi 
A'^N^YNF 
p -i. ^-1 .Ai 

Y 
HN. .M. MH2 TY 

N i NH2 

2,4-diaffli«0"6"({(5-chIoro-3-(3,5-diiltior()pheny!)-4-oxo-3,4" 
dihydnx{uma^lin-2-y!)(cye1opropyl)methyl)armrio)pyriniidine-5-
earbonitrile 

a: (S)-eniuitiomer 
b: (R)-en&miofner 

14. 

'""T 
X F 0 1] X A JL A ,;•• VN Y F ii J x .A 

X J Y 
NH2 

2,4-di«roitt0-6-((0ycS0pF0pyl(3-(3,5-diflu0rq>henyl}-S-flu0ro-4-0K0-3>4-
dihydroquinazoiir!»2-yi)tr!ethyr)amino}pyritT!jdme-5-cafbonjtri!s 

a: {S)-ersantiomer 
b: (R)-enannomcr 
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Structure | Name 
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.f XN' Y F 
... i ... i /_\ 

H*L ym? 

Aj 
<2? Y 

N 1 NH2 

2/;"(?!aH3ino»6~f(cycSopropy!(S-fIuon3"3"(3-fhusrop3iefiyF)"4"Oxo-3,4-
dihydroqu5itaaoKB-2-yi)m^tiy{)ani{no)pyrimtdMt©-5-caifeonilrile 

a; (SVenantiomer 
b: (RJ-ertHntiomw 

16. 

>. .... it J,, 1 
Y "VY "A it x x A v;..' -N' y 

HN.V ,N.V ,NH2 1 r 
!#' i 

NH2 

2,4-diamino-6"((cyclopr£^>yI(6-f!aoR>-3-(3-tluoroph«!y!)-4-oxo-3,4-
difeydnHpiita2olm-2-y!)methyl)ajTti{io)K.Ti!nidiR©--5-<s«tbonitri!8 

a; (S)-eriaotiomer 
b: (RJ-enantirama-

37. 

Vy> •••' F-°i ! T 1 
v ..-;.'--v ..:->L —-

^fsj' v 
H*L ,NH-> 

lj 
»<? f 

m2 

2,4'-!diatnino-6-((cyciof»i'opyI{3-{2--fi«oropheKyF)"S-(r«8EJiylsulib3vyS)-4-c>xi>' 
3,4-dihydroqufeaTOlin-2-yl)methyl)actnirio)pyriasidioe-5-carb()msri!® 

a: (S)-enatftiotner 
a-1 and a-2: atrepisomers 
b: (R)-er!antioffia-
b-1 and b-2: atropisomers 

IS. 

CI p 
^xY''^V w' " p 

HN.V ,NV ^.NH? y;' -iy 

°V ̂  
i NH; 

2-(l-{(5-acetyJ-2>6-diaininopyRTmdin-4-y3)amino)elftyl>S-ch!or0-3-(3»S-
difiiioropbeny])qdnaz©liri-4(3H)-<>rie 

a: {S)-enantio!iicr 
b: (R)-enantiomer 
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fD0I(0f Provided, are also compounds described herein or pharmaceutieally acceptable 
salts, isomer, or a mixture thereof, in which from .! to n hydrogen atoms attached to a carbon 
atom may be replaced by a deuterium atom or D, in which n is the number of hydrogen atoms 
in the molecule. As known in the art, the deuterium atom is a non-radioactive isotope of the 
hydrogen atom. Such compounds may increase resistance to metabolism, and thus may be 
useful for increasing the half-life of the compounds described herein or pharmaceutieally 
acceptable salts, isomer, or a mixture thereof when administered to a mammal. See, e.g., 
Foster, "Deuterium Isotope Effects in Studies of Drug Metabolism", Trends Pharmacol. Sci, 
5(12):524-527 (1984). Such compounds are synthesized by means well known in the art, for 
example by employing starting materials in which one or more hydrogen atoms have been 

ced by deuterium. 

I04J Provided are also pharmaceutical!}' acceptable salts, hydrates, solvates, tautomeric 
forms, polymorphs, and prodrugs of the compounds described herein. "Pharmaceutical^ 
acceptable" or "physiologically acceptable" refer to compounds, salts, compositions, dosage 
forms and other materials which are useful in preparing a pharmaceutical composition that is 
suitable for veterinary or human pharmaceutical use. "Pharmaceutieally acceptable salts" or 
"physiologically acceptable salts" include, for example, salts with inorganic acids and salts 
with an organic acid. In addition, if the compounds described herein are obtained as an acid 
addition salt, the free base can be obtained by basifying a solution of the acid salt. 
Conversely, if the product is a free base, an addition salt, particularly a pharmaceutieally 
acceptable addition salt, may be produced by dissolving the free base in a suitable organic 
solvent and treating the solution with an acid, in accordance with conventional procedures for 
preparing acid addition salts from base compounds. Those skilled in the art will recognize 
various synthetic methodologies that may be used to prepare nontoxic pharmaceuticaily 

[00105] A "solvate" is formed by the interaction of a solvent and a compound. 
salts of the compounds described herein are also 

ribed herein are also 
; compounds 

[06106] A "prodrug" includes any compound that becomes a compound described herein 
when administered to a subject, e.g., upon metabolic processing of the prodrug. 
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[001071 In certain embodiments, provided are optical isomers, racemates, or other 
mixtures thereof of the compounds described herein or phannaceutically acceptable salts or a 
mixture thereof. In those situations, the single enantiomer or diastereomer, i.e., optically 
active form, can he obtained by asymmetric synthesis or by resolution of the racemate. 
Resolution of racemates can be accomplished, for example, by conventional methods such as 
crystallization in the presence of a resolving agent, or chromatography, using, for example a 
chiral high pressure liquid chromatography (HPLC) column. In addition, provided are also Z~ 
and E- forms (or cis~ and trans- forms) of the compounds described herein with carhon-
carbon double bonds. Provided are also all tautomeric forms of the compounds of formula 
described herein. 

(§01081 Compositions provided herein that include a compound described herein or 
pharmaceutieally acceptable salts, isomer, or a mixture thereof may include racemie 
mixtures, or mixtures containing an enantiomeric excess of one enantiomer or single 
diastereomers or diastereomeric mixtures. All such isomeric forms of these compounds are 
expressly included herein the same as if each and every isomeric form were specifically and 

listed. 

[00109] In certain embodiments, provided herein are also crystalline and amorphous forms 
of the compounds described herein or phannaceutically acceptable salts, i somer, or a mixture 
thereof. 

[00110} In certain embodiments, provided are also chelates, non-covalent complexes, and 
mixtures thereof, of the compounds described herein or phannaceutically acceptable salts, 
isomer, or a mixture thereof, A "chelate" is formed by the coordination of a compound to a 
metal ion at two (or more) points. A "non-covalent complex" is formed by the interaction of 
a compound and another molecule wherein a eovalent bond is not formed between the 
compound and the molecule. For example, complexation can occur through van der Waals 
interactions, hydrogen bonding, and electrostatic interactions (also called ionic 1 

tc Uses of the Compounds 

The compounds described herein or phannaceutically acceptable salts, isomer, or 
a mixture thereof may be used for the treatment of diseases and/or conditions mediated by 
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PI3K isomers, such as PI3K8. Thus, provided herein are methods for inhibiting one or more 

PI3K isomers. In one embodiment, provided are methods for inhibiting PI3K5 activity using 

a described herein or phannaceutically acceptable salts, isomer, or a mixture thereof. The 

PBK isomers may be selectively or specifically inhibited. Additionally, the compounds may 

be used, to inhibit PBK. activity therapeutically or prophylactically. 

[00112] In some embodiments, the methods include administering a compound described 

herein or phannaceutically acceptable salts, isomer, or a mixture thereof in a therapeutically 

effective amount to a subject (including a human) in need thereof The method can be 

employed to treat a subject who has or is believed to have a disease or condition whose 

symptoms or pathology is mediated by PI3KS expression or activity, 

} 00113] In addi tion to the therapeutic uses described herein, certain compounds of the 

present application have one or more properties selected from: (i) selectivity to any PBK. 

isoforms, such as PBKS; (ii) hepatocyte stability; and (iii) potency in a cellular assay. In one 

embodiment, certain compounds described herein or phannaceutically acceptable salts, 

isomer, or a mixture thereof have selectivity to any PBK isoforms, such as PBKS. In other 

embodiments, certain compounds described have selectivity to at least PBKS, In yet other 

embodiments, certain compounds have one of the properties selected from: (i) selectivity to 

PBKS; (ii) hepatocyte stability; and (iii) potency in a cellular assay. In yet other 

embodiments, certain compounds have selectivity to PBKS and hepatocyte stability; or 

selectivity to P13KS and potency in a cellular assay; or hepatocyte stability and potency In a 

cellular assay. In some embodiments, certain compounds have selectivity to PBKS, 

hepatocyte stability, and potency in a cellular assay. 

[00114] In another embodiment, certain compounds have hepatocyte stability, Hepatocyte 

stability of a subject can. be determined using any methods currently known In the art, 

including the methods described In the Examples below. For example, hepatocyte stability 

may be characterized based on clearance or half-life. In some embodiments, the half-life is 

greater than or about 3 hours, 4 hours, 5 hours, 6 hours, 7 hours, 8 hours, 9 hours, 10 hours, 

11 hours, 12 hours, or 15 hours in human hepatocytes. 

((Ml! 15} In. yet another embodiment, certain compounds have potency in. a cellular assay. 

Potency in a cellular assay can be determined using any methods currently known in the art. 
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including the methods described in the Examples below. In some embodiments, the activity 
in the cellular assay is less than. 10 nM; 9 nM, 8 nM, 7 nM, 6 nM, 5 nM, 4 nM, 3 «M, 2 nM, 
InM, 0.1 nM, or 0.01 nM. For example, certain compounds may have selectivity to at. least 
one P.I3.K isoform, including PBKS, and have hepatocyte stability based on a half-life of 
greater than 3 hours. As used herein, the term "potency," "potent," or variants thereof refer 
to a compound exhibiting an IC50 value that is less than 100 nM. When comparing two 
compounds, the compound that exhibits a lower IC50 value is referred to as a more potent 

[66116} "Treatment" or "treating" is an. approach for obtaining beneficial or desired results 
including clinical results. Beneficial or desired clinical results may include one or more of 
the following; a) inhibiting the disease or condition (e.g., decreasing one or more symptoms 
resulting from the disease or condition, and/or diminishing the extent of the disease or 
condition); b) slowing or arresting the development of one or more clinical symptoms 
associated with the disease or condition (e.g., stabilizing the disease or condition, preventing 
or delaying the worsening or progression of the disease or condition, and/or preventing or 
delaying the spread (e.g., metastasis) of the disease or condition); and/or c) relieving the 
disease, that is, causing the regression of clinical symptoms (e.g., ameliorating the disease 
state, providing partial or total remission of the disease or condition, enhancing effect of 

isease, increasing the quality of life, medication, delaying the progression 
l/or prolonging survive 

"Prevention" or "preventing" means any treatment < 
causes the clinical symptoms of the disease or condition not to d 

.se or condition' 
x Compounds may, in 

some embodiments, be administered to a subject (including a human) who is at risk or has a 
family history of the disease or condition. 

[00118] "Subject" refers to an animal, such as a mammal (including a human), that has 
been or will be the object of treatment, observation or experiment. The methods described 
herein may be useful in human therapy and/or veterinary applications. In some embodiments, 
the subject is a mammal, to one embodiment, the subject is a human, "Human in need 
thereof refers to a human who may have or is suspect to have diseases, or disorders, or 
conditions that would benefit from certain treatment; for example, being treated with the 
PIS K inhibitor of the compounds according to the present application. In certain 
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: may be a human who (i) has not received any treatment including 
treatment, (ii) is substantially refractory to at least one chemotherapy 

treatment, (iii) is in relapse after treatment with chemotherapy, or both (i) and (ii). In sortie of 
tents, the subject is refractory to at least one, at least two, at least three, or at least 

chemotherapies). four g standard or exper 

[06119] The term "therapeutically effective amount" or "effective amount" of a compound 
described herein or phannaceutically acceptable salts, isomer, or a mixture thereof means an 
amount sufficient to effect treatment when administered to a subject, to provide a therapeutic 
benefit such as amelioration of symptoms or slowing of disease progression. For example, a 
therapeutically effective amount may be an amount sufficient to decrease a symptom of a 
disease or condition responsive to inhibition of PBKS activity, The therapeutically effective 
amount may vary depending on the subject, and disease or condition being treated, the weight 
and age of the subject, the severity of the disease or condition, and the manner of 
administering, which can readily be determined by one or ordinary skill in the art. 

{00129} The term "inhibition" indicates a decrease in the baseline activity of a biological 
activity or process. "Inhibition of activity of PBK isoforms" or variants thereof refer to a 
decrease in activity in any PBK isoform (e.g., alpha, beta, gamma, or delta) as a direct or 
indirect response to the presence of a compound of the present application relative to the 
activity of PBK isoform in the absence of the compound of the present application. 
"Inhibition of PBKS activity" or variants thereof refer to a decrease in PBKS activity as a 
direct or indirect response to the presence of a compound described herein relative to the 
activity of PBKS in the absence of the compound described herein. In some embodiments, 
the inhibition of PBKS activity may be compared in the same subject prior to treatment, or 
other subjects not receiving the treatment 

[00121] Without wishing to be bound to any theory, the decrease in PBKS activity may be 
due to the direct interaction of the compound with PBKS, or due to the interaction of the 
compounds described herein with one or more other factors that in turn affect PBKS activity. 
For example, the presence of the compounds of any of the foregoing formulae may decrease 
PBKS activity by directly binding to the PBKS, by causing (directly or indirectly) another 
factor to decrease PBKS activity, or by (directly or indirectly) decreasing the amount of 
PBKS present in the cell or organism. 
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[69122] The terms "PX3K isoform selective inhibitor' generally refers to a compound that 

inhibits the activity of one or more PBK isoforms more effectively than the oilier remaining 

PBK isoforms. By way of example, the term "PBKS selective inhibitor" generally refers to a 

compound that inhibits 1he activity of the PI3K8 isoform more effectively than other isoforms 

of the PBK. family (e.g., PBK a, P, or y). The term "PBKa selective inhibitor" generally 

refers to a compound that inhibits the activity of the PBKa isoform more effectively than 

other isoforms of the PBK family (e.g., PBK P, 6, or y). The ten "PBKjS selective 

inhibitor5' generally refers to a compound that inhibits the activity of the PDKp isoform more 

effectively than other isoforms of the PBK family (e.g., PBK a, 8, or y). The term "dual 

PBKa/p selective inhibitor generally refers to a compound that inhibits the activity of the 

PBKa and PBKp isofomis more effectively than other isoforms of the PBK family (e.g., 

PBK S or y). 

[06123] The relative efficacies of compounds as inhibitors of an enzyme activity (or other 

biological activity) can be established by determining the concentrations at which each 

compound inhibits the activity to a predefined extent and then comparing the results. In one 

embodiment, the efficacy of a compound as an inhibitor of one or more PI3K isoforms can be 

measured by the concentration that inhibits 50% of the activity in a. biochemical assay, i.e., 

the 50% inhibitory concentration or "ICso". IC50 determinations can be accomplished using 

conventional techniques known in the art, including the techniques describes in the Examples 

below. 'In general, an ICso can be determined by measuring the activity of a given enzyme in 

the presence of a range of concentrations of the compound under study. The experimentally 

obtained values of enzyme activity may then be plotted against the compound concentrations 

used. The concentration of the inhibitor that shows 50% enzyme activity (as compared to the 

activity in. the absence of any inhibitor) is taken as the IC50 value. Analogously, other 

inhibitory concentrations can be defined through appropriate determinations of activity. For 

example, in some settings it may be desirable to establish a 90% inhibitory concentration, i.e., 

ICgo. 

[00124] in one embodiment, a PBKS selective inhibitor is a compound that exhibits a 50% 

inhibitory concentration (IC50) with respect to PBKS that Is at least 10-fold, in another aspect 

at least 20-fold, ami in another aspect at least 30-fold, lower than the IC50 value with respect 

to any or all of the other Class I PBK family members. In another embodiment, a FBK§ 
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selective inhibitor is a compound that exhibits an ICso with respect to PBKS that is at least 
50-fold, in another aspect at least 100-fold, in an additional aspect at least 200-fold, and in 
yet another aspect at least 500-fold, lower than the ICso with respect to any or all of the other 
PBK Class I family members. A PI3K8 selective inhibitor is typically administered in an 
amount such that it selectively inhibits PBKS activity, as described above. 

[00125] In one embodiment a PBKa selective inhibitor is a compound that exhibits a 50% 
inhibitory concentration (ICso) with respect to PBKp that is at least 10-fold, in another aspect 
at least 20-fold, and in another aspect at least 30-fold, lower than the IC5o value with respect 
to any or all of the other Class 1 PBK family members. In another embodiment, a PBKa 
selective inhibitor is a compound that exhibits an IC5i> with respect to P!3Ka that is at least 
50-fold, in another aspect at least 100-fold, in an additional aspect at least 200-fold, and in 
yet another aspect at least 500-fold, lows- than the IC50 with respect to any or all of the other 
PBK Class I family members, A PBKa selective inhibitor is typically administered in an 
amount such that it selectively inhibits PBKa activity, as described above 

[00126] In one embodiment, a PI3K£ selective inhibitor is a compound that exhibits a 50% 
inhibitory concentration (ICso) with respect to PDKp that is at least 10-fold, in another aspect 
at least 20-fold, and in another aspect at least 30-fold, lower than the ICso value with respect 
to any or all of the other Class I PBK family members, In another embodiment, a PI3Kj3 
selective inhibitor is a compound that exhibits an ICso with respect to PI3K,p that is at least 
50-fold, in another aspect at least 100-fold, in an additional aspect at least 200-fold, and in 
yet another aspect at least 500-fold, lower than the ICso with respect to any or all of the other 
PBK. Class I family members. A P13K.p selective inhibitor is typically administered in an 
amount such that it selectively inhibits PBKB activity, as described above. 

[00127] The methods described herein may be applied to cell populations in vivo or ex 
vivo. "In vivo" means within a living individual, as within an animal or human. In. this 
context, the methods described herein may be used therapeutically in an individual. "Ex vivo" 
means outside of a living individual, Examples of ex vivo cell populations include in vitro cell 
cultures and biological samples including fluid or tissue samples obtained 'from Individuals, 
Such samples may be obtained by methods well known in the art. Exemplary biological fluid 
samples include blood, cerebrospinal .fluid, urine, and saliva. Exemplary tissue samples 
include tumors and biopsies thereof. In this context, the invention may be used for a variety 
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of purposes, including therapeutic and experimental purposes. For example, the invention 
may be used ex vivo to determine the optimal schedule and/or dosing of administration of a 
PBKS selective inhibitor for a given indication, cell type, individual, and other parameters. 
Information gleaned from such use may be used for experimental purposes or in the clinic to 
set protocols for in vivo treatment. Other ex vivo uses for which the invention maybe suited 
are described below or will become apparent to those skilled in the art. The selected 
compounds may be further characterized to examine the safety or tolerance dosage in human 
or non-human subjects. Such properties may be examined using commonly known methods 
to those skilled in the art. 

[90128} Compared to other PBK isoforms, P13K8 is generally expressed in hematopoietic 
cells, Consequently, the direct effects of selective inhibitors of PBKS can he observed in 
hematopoietic cells. Hematopoietic cells typically differentiate into either lymphoid 
progenitor cells or myeloid progenitor cells, both of which ultimately differentiate into 
various mature cell types including leukocytes. Aberrant proliferation of hematopoietic cells 
of one type often interferes with the production or s urvi val of other hematopoietic cell types, 
which can result in compromised immunity, anemia, and/or thrombocytopenia. The methods 

xein may treat aberrant proliferation of hematopoietic cells by inhibiting aberrant 
of hematopoietic cells. As a result, these methods may also ameliorate the 

ores and secondary conditions that result from a primary effect such as excessive 
system or localized levels of leukocytes or lymphocytes. 

[00129] In some embodiments, the compounds described herein may be used to treat 
subjects having various disease states, disorders, and conditions (also collectively referred to 
as "indications") involving aberrant proliferation of hematopoietic cells (incl uding excessive 
production of lymphoid progenitor cell-derived cells and/or myeloid progenitor cell-derived 
cells). Such indications may include, for example, leukemias, lymphomas, 
myeloproliferative disorders, myelodysplasia syndromes, and plasma cell neoplasms. In 
certain embodiments, the compounds described herein may be used to treat hematologic 
malignancies, inflammation, autoimmune disorders, allergic conditions, cardiovascular 
disease, and autoimmune diseases. In certain embodiments, allergic co 
all forms of hypersensitivity. 
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100130] In other embodiments, the compounds described herein may be used to treat 
cancers that are mediated by, dependent on or associated with PBK activity, such as PBKS 
activity. la certain embodiments, the disease is a hematologic malignancy. In certain 
embodiments, the disease is lymphoma, multiple myeloma, or leukemia. In particular 
embodiments, the hematologic malignancy is leukemia or lymphoma. In specific 
embodiments, the disease is acute lymphocytic leukemia (ALL), acute myeloid leukemia 
(AML), chronic lymphocytic leukemia (CLL), small lymphocytic lymphoma (SIX), 
myelodysplasia syndrome (MDS), myeloproliferative disease (MPD), chronic myeloid 
leukemia (CML), juvenile myelomonocytic leukemia (JMML), multiple myeloma (MM), 
Hodgkin lymphoma, indolent non-Hodgkin's lymphoma (iNHL), refractory iNHL, non-
Hodgkin's lymphoma (NHL), mantle cell lymphoma (MCL), follicular lymphoma, 
Waldeslrom's macroglobulinemia (WM), minimal residua! disease (MR.D). T-cell 
lymphoma, B-cell lymphoma, diffuse large B-cell lymphoma (DLBCL), T-cel! acute 
lymphoblastic leukemia (T-ALL), B-cell acute lymphoblastic leukemia (B-ALL), 
lymphoplasmacytic lymphoma, marginal zone lymphoma, or Burkitt lymphoma. In one 
embodiment, the disease is T-cell acute lymphoblastic leukemia (T-ALL), or B-cell acute 
lymphoblastic leukemia (B-ALL). It should be understood that the non-Hodgkin lymphoma 
may, in certain embodiments, encompass the indolent B-cell diseases that include, for 

macroglobulinemia, and marginal zone lymphoma, as well as the aggressive lymphomas that 
include, for example, Burkitt lymphoma, diffuse large B-cell lymphoma (DLBCL) and 
mantle cell 

[001.3.1] hi other embodiments, the disease is a solid tumor. In particular embodiments, 
solid tumor is from pancreatic cancer, bladder cancer, colorectal cancer, breast cancer, 
prostate cancer, renal cancer, hepatocellular cancer, lung cancer, ovarian cancer, cervical 
cancer, gastric cancer, esophageal cancer, head and neck cancer, melanoma, neuroendocrine 
cancers, CNS cancers, brain tumors (e.g., glioma, anaplastic oligodendroglioma, adult 
glioblastoma multiforme, and adult anaplastic astrocytoma), bone cancer, or soft tissue 
sarcoma. In some embodiments, the solid tumor is from non-small cell lung cancer, small-
cell lung cancer, colon cancer, CNS cancer, melanoma, ovarian cancer, renal cancer, prostata 
cancer, or breast cancer. 

61 



WO 2015/200352 PCT/US2015/037234 

IC10132] In some embodiments, the disease is an autoimmune disease. In particular 
embodiments, the autoimmune disease is systemic lupus erythematosus (SLE), myestenia 
gravis, rheumatoid arthritis (RA), acute disseminated encephalomyelitis, idiopathic 
thrombocytopenic purpura, multiple sclerosis (MS), psoriasis, Sjoegren's syndrome, 
psoriasis, autoimmune hemolytic anemia, asthma, or chronic obstructive pulmonary disease 
(COPD), In other embodiments, the disease is inflammation. In yet other embodiments, the 
disease is excessive or destructive immune reactions, such as asthma, rheumatoid arthritis, 
multiple sclerosis, chronic obstructive pulmonary disease (COPD), and lupus. 

33] Provided is a method for treating a subject, who has or is suspected of having a 
disease or condition responsive or believed to be responsive to the inhibition of PBKS 
activity by administering to the subject the compound described herein or phannaceutically 

salts, isomer, or a mixture thereof. Provided is also a method of inhibiting kinase 
activity o! a by contacting the polypeptide 
with the compound described herein or pharmaceutieally acceptable salts, isomer, or a 
mixture thereof. Provided is also a method of disrupting leukocyte function comprising 
contacting the leukocytes with an effective amount of a compound described herein or 
pharmaceutieally acceptable salts, isomer, or a mixture thereof in a subject in need thereof 
(e.g., a human). Provided is also a method of inhibiting a growth or a proliferation of cancer 
cells of hematopoietic origin comprising contacting the cancer cells with an effective amount 
of a compound described herein or phannaceutically acceptable salts, isomer, or a mixture 
thereof. 

pics 

The compounds according to the present application maybe used in co: 
with one or more additional therapeutic agents. The therapeutic agents may be in the forms 
of compounds, antibodies, polypeptides, or polynucleotides. The therapeutic agent includes, 
but is not limited to, a chemotherapeutic agent, an immunotherapeutic agent, a 
radiotherapeutic agent, an antineoplastic agent, an anti-cancer agent, an anti-proliferation 
agent, an anti-librotie agent, an anti-angiogenic agent, a therapeutic antibody, or any 
combination thereof. In one embodiment, the application provides a product comprising a 

d herein and an. additional therapeutic agent as a combined preparation for 
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simultaneous, separate or sequential use in therapy, e.g. a method of treating a disease, 

disorder, or condition that is mediated by PBK isofomis. 

[001.35] In one embodiment, the compounds of the present application may be used in 

combination with one or more additional therapeutic agent that are being used and/or 

developed to treat cancers or inflammatory disorders* The one or more additional therapeutic 

agent may be an inhibitor to PBK such as PBKy, PBK{3, and/or PBKa, Janus kinase (JAK) 

such as JAK1, JAK2 and/or JAK3 , spleen tyrosine kinase (SYK), Bruton's tyrosine kinase 

(BTK), bromodomain containing protein inhibitor (BRD) such as BRD4, a lysyi oxidase 

protein (LOX), lysyl oxidase-like protein (LOXL) such as LOXL.1 -5, matrix metalioprotease 

(MMP) such as MMP 1-10, adenosine A2B receptor (A2B), isocitrate dehydrogenase (IDE) 

such as IPH1, apoptosis signal-regulating kinase (ASK) such as ASK1, serine/threonine 

kinase TPL2, discoidin domain receptor (DDR) such as DDR! and DDR2, Mstone 

deacetylase (HI) AC), protein kinase C (PKC), or any combination thereof. 

One, two, three, or more of the therapeutic agents (e.g. a PBK inhibitor, a J AK 

inhibitor, a SYK. inhibitor, a BTK inhibitor, a BRD4 inhibitor, a LOXL2 inhibitor, a MMP9 

inhibitor, a A2B inhibitor, an IDH inhibitor, an ASK inhibitor, a TPL2 inhibitor, a DDK1 

inhibitor, a TBK inhibitor, a ED AC inhibitor, a PKC inhibitor) may be further used or 

combined with a < ic agent, an immus 

agent, an antineoplastic agent, an anti-cancer agent, an antifihrotie agent, an anti-angiogenic 

agent, a therapeutic antibody, or any combination thereof. 

[00137} Also, the therapeutic agents may be those that inhibit or modulate fee activities of 

Bruton's tyrosine kinase, spleen tyrosine kinase, apoptosis signal-regulating kinase, Janus 

kinase, lysyl oxidase, lysyl oxidase-like proteins, matrix metallopeptidase, bromodomain-

containing protein, adenosine A2B receptor, isocitrate dehydrogenase, serine/threonine 

kinase TPL2, discoidin domain receptor, serine/threoiiine-protein kinases, IKK, MEK, 

EGFR, Mstone deacetylase, protein kinase C, or any combination thereof. In certain 

embodiments, the therapeutic agent maybe selected from a PBK. (including PBKy, PBKS, 

PBKp, PBKa, and/or pan-PBK) inhibitor, a JAK (Janus kinase, including JAK! ,JAK2, 

and/or JAK.3) inhibitor, a SYK (spleen tyrosine kinase) inhibitor, a BTK (Bruton's tyrosine 

kinase) inhibitor, an A2B (adenosine A2.B receptor) inhibitor, an ACK (activated CDC 

63 



WO 2015/200352 PCT/US2015/037234 

; ACK1) inhibitor, an ASK (apoptosis signal-regulating kinase, including 
A SKI) inhibitor, Auroa kinase, a BRD (bromodomain-containing protein, including BRD4) 
inhibitor, a Bel (B-cell CLL/lymphoma, including Bcl-1 and/or Bcl-2) inhibitor, a CAK 
(CDK-activating kinase) inhibitor, a CaMK (calmodnlin-dependent protein kinases) inhibitor, 
a CDK (cyclin-dependent kinases, including CDK1,2,3,4, and/or 6) inhibitor, a CK (casein 
kinase, including CK1 and/or CK2) inhibitor, a DDR (discoidin domain receptor, including 
DDR1 and/or DDR2) inhibitor, a EGFR inhibitor, a FXR (farnesoid x receptor) inhibitor, a 
FAK (focal adhesion kinase) inhibitor, a GSK (glycogen synthase kinase) inhibitor, a HDAC 
(histone deacetylase) inhibitor, an IDO (indoleamine 2,3-dioxygenase) inhibitor, an IDH 
(isocitrate dehydrogenase, including IDH1) inhibitor, an IKK (1-Kappa-B kinase) inhibitor, a 
KDM5 (lysine demethylase) inhibitor, a LCK (lymphocyte-specific protein tyrosine kinase) 
inhibitor, a LOX (lysyl oxidase) inhibitor, a LOXL (lysyl oxidase like protein, including 
LOXL1, LOXL2, LOXL3, LOXL4, and/or LOXL5) inhibitor, a MTH (mut T homolog) 
inhibitor, a MEK (mitogen-aetivated protein kinase kinase) inhibitor, a matrix 
metalioprotease (MMP, including MMP2 and/or MMP9) inhibitor, a mitogen-activated 
protein kinases (MAPK) inhibitor, a PD-1 (programmed cell death protein 1) inhibitor, a PD-
L1 (programmed death-Hgand 1) inhibitor, aPDGF (platelet-derived growth factor) inhibitor, 
a phosphorylase kinase (PK) inhibitor, a PLK (polo-like kinase, including PLK1,2, 3) 
inhibitor, a protein kinase (PK, including protein kinase A, B, C) inhibitor, a STK 
(serine/threonine kinase) inhibitor, a STAT (signal transduction and transcription) inhibitor, a 
serine/tibreonine-protein kinase inhibitor, a TBK (tank-binding kinase) inhibitor, a TLR (toll­
like receptor modulators, including TLK-L TLR-2, TLR-3, TLR-4, TLR-5, TLR-6, TLR-7, 
TLR-8, TLR-9, TLR-10, TLR-1 1, TLR-12, and/or TLR-13) inhibitor, a TK (tyrosine kinase) 
inhibitor, a TPL2 (serine/threonine kinase) inhibitor, a NEK9 inhibitor, an Abl inhibitor, a 
p38 kinase inhibitor, a PYK inhibitor, a PYK. inhibitor, a o-Kit inhibitor, a 'NPM-ALK 
inhibitor, a Flt-3 inhibitor, a c-Met inhibitor, a KDR inhibitor, a TIE-2 inhibitor, a VEGFR 
inhibitor, a SRC inhibitor, a HCK inhibitor, a. LYN inhibitor, a FYN inhibitor, a YES 
inhibitor, a chemotherapeutic agent, an immunotherapeutic agent, a radiotherapeutic agent, an 
antineoplastic agent, an anti-cancer agent, an anti-proliferation agent, an anti-fibrotic agent, 
an anti-angiogenic agent, a therapeutic antibody, or any combination thereof. In some 
embodiments, the JAK inhibitor is N-(cyanomethyl)-4-[2-(4-morpholinoamlino)pyrimidin-4-
yljbenzamide as named by ChemDraw (may also be referred to as CYT0387 or momelotinib) 
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and may be synthesized by the methods described in U.S. Patent No. 8,486,941. In certain 
embodiment, the SyK inhibitor is 6-(lH4ttdazoi6-yl)-N~(4~morpholinophmyl)imidazo[l,2~ 
a]pyn«an~8-aniine as named by ChemDraw (may also be referred to as 6-(l H-indazol~6~yl> 
'N-[4-(morpholin-4~yl)phenyl]imidazo[1 ,2-a]pyrazin~8-amine) and may be synthesized by the 
methods described in U.S. Patent No. 8,450,321. In other embodiments, the BTK inhibitor is 
(S)-6-amino-9-(l-(but-2-ynoyl)pym>lidan~3-y!)-7-(4-phenoxyphenyl)-7H-purin-8(9H)-one as 
named by ChemDraw (may also he 6-amino-9-[(3R)-l-(2-bxitynoyi)-3-pyrrolidinyl]-7~(4-
phenoxyphenyl)~7,9-dihydro-BH -purin-8-one) and may be synthesized by the: 
!LS, Pat. No. 8,557,803, 

eutic agents may be categorized by their mechanism ol action into, 
for example, the following groups: anti-metabohtes/anti-cancer agents, such as pyrimidine 
analogs (floxuridine, eapecitabine, and cytarabine); purine analogs, folate antagonists and 
related inhibitors, antiproliferative/antimitotic agents including natural products such as vinca 
alkaloid (vinblastine, vincristine) and microtubule such as taxane (paclitaxel, docetaxel), 
vinblastin, nocodazole, epothilones and navelbine, epidipodophyllotoxins (etoposide, 
teniposide); DNA damaging agents (actmomycin, amsaorine, busulfan, carboplatin, 
chlorambucil, dsplatin, cyclophosphamide, Cytoxan, dactinomycin, daunorubicin, 
doxorubicin, epirubicin, iphosphamide, melphalan, merchlorehtamine, mitomycin, 
mitoxantrone, nitrosourea, procarbazine, taxol, taxotere, teniposide, etoposide, 
triettiylenethiophosphoramide); antibiotics such as dactinomycin (actinomycin D), 
daunorubicin, doxorubicin (adriamycin), idaruhicin, anthracyclines, mitoxantrone, 
bleomycins, plicamycin (mithramycin) and mitomycin; enzymes (L-asparaginase which 
systemically metabolizes L-asparagine and deprives cells which do not have the capacity to 
synthesize their own asparagine); antiplatelet agents; antiproliferative/ antimitotic alkylating 
agents such as nitrogen mustards cyclophosphamide and analogs, melphalan, chlorambucil), 
and (hexamethylmelamine and thiotepa), alkyl nitrosoureas (BCNU) and analogs, 
streptozocin), trazenes-dac&rbazinine (DTIC); antiproliferative/antimitotic antimetabolites 
such as folic acid analogs (methotrexate); platinum coordination complexes (eisplatin, 
oxiloplatinim, earboplatin), procarbazine, hydroxyurea, mitotane, aminoglutethimide; 
hormones, hormone analogs (estrogen, tamoxifen, goserelin, bicalutamide, nilutamide) and 
aromatase inhibitors (letrozole, anastrozole); anticoagulants (heparin, synthetic heparin salts 
and other inhibitors of thrombin); fibrinolytic agents (such as tissue plasminogen activator. 
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streptokinase and urokinase), aspirin, dipyridamole, ticlopidine, clopidogrel; antimigratory 
agents; antisecretory agents (breveldin); immunosuppressives tacrolimus siroiimus 
azathioprine, mycophenolate; compounds (TNP-470, genistein) and growth factor inhibitors 
(vascular endothelial growth factor inhibitors, fibroblast growth factor inhibitors); 
angiotensin receptor blocker, nitric oxide donors; anti-sense oligonucleotides; antibodies 
(trastuzumab, rituximab); cell cycle inhibitor and differentiation inducers (t 
inhibitors, topoisomerase inhibitors (doxorubicin (adru 
eniposide, epirufoicin, etoposide, idarubitin, irinotecan and mitoxantrone, topotecan, 
irinotecan, camptothesin), corticosteroids (cortisone, dexaraefhasone, hydrocortisone, 
mcthylpednisolone, prednisone, and. prenisolone); growth factor signal transduction kinase 
inhibitors; dysfunction inducers, toxins such as Cholera toxin, ricin, Pseudomonas exotoxin, 
Bordetella pertussis adenylate cyclase toxin, or diphtheria toxin, and caspase activators; and 
chromatin. 

[06139] As used herein the term "chemotherapeutic agent" or "cheraot 
"chemotherapy," in the case of treatment with a chemotherapeutic agent) is meant to 
encompass any non-proteinaceous (i.e, non-peptidic) chemical compound useful in the 
treatment of cancer. Examples of chemotherapeutic agents include alkylating agents such as 
thiotepa and cyclophosphamide (CYTOXAN); alkyl sulfonates such as busulfan, improsulfan 
and piposulfan; azixidines such as benzodopa, carboquone, meturedopa, and uredopa; 
emyleramines and memylamelamines including ailxetamine, triemylenemelamine, 
triethylenephosphoramide, triethylenethiophosphoramide and trimemylolomelamine; 
acetogenins (especially bullatacin and bullataeinone); a camptothecin (including synthetic 
analogue topotecan); bryostatin; callystatin; CC-1065 (including its adozelesin, carzelesin 
and bizelesin synthetic analogues); cryptophyeins (articularly cryptophycin 1 and 
cayptophycin 8); doiastalin; duocarmycin (including the synthetic analogues, KW-2189 and 
CBI-TMI); eleutherobin; pancrati statin; a sarcodictyin; spongistatin; nitrogen mustards such 
as chlorambucil, chlomaphazine, cholophosphamide, estramustine, ifosfamide, 
mecWorethamme, mechlorethamine oxide hydrochloride, melphalan, novembichin, 
phenesterine, prednimustine, trofosfamide, uracil mustard; nitrosoureas such as carmustme, 
chlorozotocin, foremustine, lomustine, nimustine, ranimustine; antibiotics such as the 
enediyne antibiotics (e.g., calicheamicin, especially calicheamicin gammall and 
calicheamicin phill, see, e.g., Agnew, Chem. Intl. Ed. Engl, 33:183-186 (1994); dynemicin, 
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chromomophores), adaeinoniysms, actiaomycin, authramycin, azaserine 
cactinomyciri, earabicin, carrninomycin, carzinophilin, , 
daunorabicin, detorobicin, 6-diazo-5-oxo-L-norleudne, ;0-

doxorubicdn, eyanomoipholino-doxorubidn, 2-pyiioliiio-doxorubicin and deoxydoxorubidn), 
epirubicin, esorubidn, idarabidn, marcellomycin, mitomycins such as mitomycin C, 

queiamydn, rodorubidn, streptonigrin, streptozocin, tuberddin, ubenimex, zinostatin, 
zorabiein; anti-metabolites such as methotrexate and 5-iluorooracil (S-FU); folic add 

fhidarabine, 6~mercaptopurine, thiamiprine, thioguanine; pyrimidine analogues such as 
andtabine, azadtidine, 6-azauridine, cannofor, cytarabine, dideoxyuridine, doxifiuridir 
enodtabine, fioxuridme: androgens such as caMsf.ero.tie, dromostanoione propionate, 

trilostane; folic acid replinisher such as frolinie add; aceglatone; aldophosphamide glycoside: 
aminolevulinic add; entluracil; amsacrine; hesirabudl; bisantrene; edatraxate; defofamine; 

nitrate; hydroxyurea; lentinan; leucovorin; lonidamine; maytansinoids such as maytansine 
and ansamitodns; mitoguazone; mitoxantrone; mopidamol; nttracrine; pentostatin; phenamet; 
pirarubicin; losoxanltone; fluoropyrimidine; folinic acid; podophyllinic acid; 2~ 
ethylbydrazide; procarbazine; PSK.(r); razoxane; rhizoxin; sizofiran; spirogermanium; 
ienuazonic acid; triaziquone; 2J2>)2"»tricUoroiriemy!ami.ne; trichothecenes (especially T-2 
toxin, verraeurin A, mridin A and anguidine); ursthmie; vmdesine; dacarbazme; 
mamomustine; mitobronitol; mitolaetol; pipobroman; gacytosine; arabinoside ("Ara-C"); 
cyclophosphamide; tblopeta; taxoids, e.g,, paclitaxel (TAXOL(r) and docetaxd 
(TAXOTER£(r)); ehiorambudl; gemdtabine (Gemzar(r)); 6~tMoguanine; mercaptopxirine; 
methotrexate; platinum analogs such as cisplatm and eatboplalio.; vinblastine; platinum; 
etoposide (VF-16); ifosfamide; mitroxantrone; vancristine; vinorelbine (Navelbine(r)); 
novantrone; teniposide; edatrexate; daunomycin; aminopterin; xeoloda; ibandronaie; CPT-ll; 
topoisomerase inhibitor RFS 2000; diSuoromethylornithine (DMFO); retinoids such as 
retinoic add; capedtabine; FGLFIR1 (fluoro uracil, leucovorin, and irinotecan) and 
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phannaceutically acceptable salts, acids or derivatives of any of the above. One or more 
•eutic agent are used or included in the present application. 

ed in the VA ;v..- ^ 

agents that act to regulate or inhibit hormone action on tumors such as anti-estrogens and 
selective estrogen receptor modulators (SERMs), including, for example, tamoxifen 
(including Nolvadex5 M), raloxifene, droloxifene, 4-hydroxytamoxifens trioxifeae, keoxifene, 
LY11701S, orsapristone, and toremifene (Fareston(r)); inhibitors of the enzyme aromatase, 
which regulates estrogen production in the adrenal glands, such as, for example, 4(5)-
iimdazoles, aminoglutethimide, megestrol acetate (Megace(r)), exemestane, formestane, 
fadrozole, vorozole (Rivisor(r)), letrozole (Femara(r))s and anastrozole (Arimidex(r).); and 
anti-andxogens such as fhitamide, nilutamide, bicalutamide, leuprohde, and goserelin; and 
phannaceutically acceptable salts, acids or deri vatives of any of the above, 

[00141J The anti-angiogenic agents include, but are not limited to, retinoid acid and 
derivatives thereof, 2~methoxyestradioi, ANGIOSTATINfr), ENBOSTATM(r), suramin, 
squalamine, tissue inhibitor of metalloproteinase-1, tissue inhibitor of metalloproternase-2, 
plasminogen activator inhibitor-1, plasminogen activator inbibitor-2, cartilage-derived 
inhibitor, paclitaxel (nab-paclitaxel), platelet factor 4, protamine sulphate (clupeine), 
sulphated chitin derivatives (prepared from queen crab shells), sulphated polysaccharide 
peptidoglycan complex (sp-pg), staurosporme, modulators of matrix metabolism, including 
for example, proline analogs ((1 -azetidine-2-carboxylic acid (LACA), tishydroxyprolme, d,I« 
3,4-dehydroproline, thiaproline,.alpha.-dipyridyl, beta-aminopropionitrile fumarate, 4-
propyl-5~(4-pyridinyl)-2(3h)-oxa2:olone; methotrexate, mitoxantrone, heparin, interferons, 2 
macroglobuiin-serum, chimp-3, chymostatin, beta-cyclodextrin tetradecasul&te, eponemycin: 
fismagillin, gold sodium thiomalate, d-penicillamme (CD FT), beta-1 -anticoliagenase-serum, 
alpba-2-atitiplasmin, bisastrme, lobenzarit disodium, n-2-carboxyphenyl-4-chloK)an&romlic 
acid disodium or "CCA", thalidomide; angiostatic steroid, cargboxynaminolmidazole; 

s inhibitors such as BB94. Other anti-angiogenesis agents include antibodies, 
ss against these angiogenic growth factors: beta-FGF, alpha-

FGF, FGF-5, VEGF isoforms, VEGF-C, HGF/SF and Ang-l/Ang-2, See Ferrara N. and. 
Alitalo, K. "Clinical appl 
Nature Medicine 5:1359-1364. 

tion of angiogenic growth factors and their inhibitors" 
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The anti-fibrotic agents include, but are not limited to, the compounds such as 
beta-aminoproprionitrile (BAPN), as well as the compounds disclosed in U.S. Pat. No. 
4,965,288 to Paltreyman, et al., issued Oct. 23, 1990, entitled "Inhibitors of lysyl oxidase," 
relating to inhibitors of lysyl oxidase and their use in the treatment of diseases and conditions 
associated with the abnormal deposition of collagen; U.S. Pat. No. 4,997,854 to Kagan, et al., 
issued Mar. 5,1991, entitled "Anti-fihrotie agents and methods for inhibiting the activity of 
lysyl oxidase in situ using adjacently positioned diamine analogue substrate," relating to 
compounds which inhibit LOX for the treatment of various pathological fibrotic states, which 
are herein incorporated by reference. Further exemplary inhibitors are described in U.S. Pat. 
No. 4,943,593 to Palfreyman, et al., issued M. 24,1990, entitled "Inhibitors of lysyl 
oxidase," relating to compounds such as 2-isobutyi-3-fhtoro~, chloro-, or bromo-allylamine; 
as well as, e.g., U.S. Pat No. 5,021,456; U.S. Pat. No. 5,5059,714; U.S. Pat. No. 5,120,764; 
U.S. Pat No. 5,182,297; U.S. Pat No. 5,252,608 (relating to 2-(l«naphthyloxymemy!)~3-
fluoroallylamine); and U.S. Patent Application No. 2004/0248871, which are herein 
incorporated by reference. Exemplary anti-fibrotic agents also include the primary amines 
reacting with the earbonyl group of the acti ve site of the lysyl oxidases, and more particularly 
those which produce, after binding with the earbonyl, a product stabilized by resonance, such 
as the following primary amines: emylertemamine, hydrazine, phenyl hydrazine, and their 
derivatives, semicarbazide, and urea derivatives, aminonitriles, such as beta-
ammopropioffitrile (BAPN), or 2-nitroethylamine, unsaturated or saturated haloamines, such 
as 2-bromo-ethylamine, 2-chloroethylamine, 2-trifluoroethylamine, 3-bromopropylamine, p-
haloberszylamines, selenohomocysteine lactone. Also, the anti-fibrotic agents are copper 
chelating agents, penetrating or not penetrating the cells. Exemplary compounds include 
indirect inhibitors such compounds blocking the aldehyde derivatives originating from the 
oxidative deamination of the lysyl and hydroxylysyl residues by the lysyl oxidases, such as 
the thiolamines, in particular D-penitillamme, or its anal ogues such as 2-amino-5-mercapto~ 
5-methylhexanoic acid, D-2~amino-3-methyl-3-((2-acetamidoethyl)dithio)butanoic acid, p-2-
amino-3-m.ethy!-3~((2-aminoethyl)dithio)butanoic acid, sodium-4-((p-1 -dimethyl-2-amino-2-

sulphurate, 2-acetamidoethyl-2-acetamidoethanethiol sulphanate, 
.phinate trihydrate. 

[00143] The immunotherapeutic agents include and are not limited to therapeutic 
antibodies suitable for treating patients; such as abagovomab, adecatumumab, afotuzumah, 
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alemtuzumab, altumomab, amatuximab, anatumomab, areitumoniab, bavituximab, 

bectumomab, bevacizumab, bivatuzumab, blinatumomab, breatuximab, cantuzumab, 

catumaxomab, cetuximab, citatuzumab, cixutumurnafe, clivatuzumah, conatumumab, 

daratumumab, drozitumafe, duligofumab, dusigitumab, detumomab, dacetuzumab, 

dalotuzumab, ecromeximab, elotuzumab, ensitiuimab, ertumaxomab, etaracizumab, 

ferietuzumab, ficlatuzumab, figitmnumab, flaxivotumab, fatuximab, ganitumab, gemtuzumab, 

girentuximab, gkanbatumumab, ibritumomab, igovomab, imgatuzumab, indatuximab, 

inotuzumab, intetumumab, ipilimumab, iratumumab, labetuzumab, lexaturaumab, 

lintuzumab, lorvotuzumab, lucatumumab, mapatumismab, matuzumab, milatuzumab, 

minreturnomab, mitumomab, moxelumomab, namatumab, naptumomab, necituraumab,, 

nimotuzumab, nofetumomabn, ocaratuzumab, ofatumumab, olaratumab, onartuzumab, 

lumab, parsatuzumab, patritumab, pemtumomab, 

pintumomab, pritumumafe, racotumomab, radretumab, rilotumumab, rituximab, 

robatumumafe, satumomab, sibrotuzumab, siltuximab, simtuzumab, solitomah, tacatuzumab, 

taplitumomab, tenatumomab, teprotumumab, tigatuzumab, tositumomab, trastuzumab, 

tucotuzumab, ublituximab, veltuzumah, vorsefcazumab, votumumab, zahitumumah, CC49 and 

idified therapeutic antibodies may be further labeled or combined with a 

particle, such as indium In 111. yttrium Y 9Q, iodine I-13!, Obinutuzumab is 

also an example of an immmiotherapeutic agent. 

[00144J The application also provides method for treating a subject who is undergoing one 

or more standard therapies, such as chemotherapy, radiotherapy, immunotherapy, surgery, or 

combination thereof. Accordingly, one or more therapeutic agent or inhibitors may be 

administered before, during, or after administration > 

surgery or combination thereof. 

[0CII451 In certain embodiments, the subject may fee a human who 

refractory to at least one chemotherapy treatment, or (ii) in relapse ai 

chemotherapy, or both (1) and (ii). In some of embodiments, the $ 

least two, at least three, or at least four chemotherapy treatments (i 

treatment with 

t is refractory to -

i standard or 

[00146] In certain embodiments, the subject is refractory to at least one, at least two, at 

least three, or at least four chemotherapy treatment (including standard or experimental 
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chemotherapy) selected from fiudarabine, rituximab, obinutuzumab, alkylating agents, 
alemtuzumab and other chemotherapy treatments such as CHOP (cyclophosphamide, 
doxorubicin, vincristine, prednisone); R-CHOP (rituximab-CHOP); hyperCVAD 
(hyperfhictionated cyclophosphamide, vincristine, doxorubicin, dexamefhasone, 
methotrexate, eytarabisie); R~hyperCVAD (rituximab-hyperCVAD); FCM (fludarahine, 
cyclophosphamide, mitoxantrone); R-FCM (rituximab, fiudarabine, cyclophosphamide, 
mitoxantrone); bortezomib and rituximab; temsirolimus and rituximab; temsirolimus and 
Velcade®; Iodine-131 tositumomab (Bexxar1^ and CHOP; CVP (cyclophosphamide, 
vincristine, prednisone); R-CVP (rituximab-CVP); ICE (iphosphamide, carboplatin, 
etoposide); R-ICE (ritaximab-ICE); FCR (fiudarabine, cyclophosphamide, rituximab); FR 
(fiudarabine, ritorimab); and D.T. PACE (dexamethasone, thalidomide, cisplatin, 
Adriamycin®, cyclophosphamide, etoposide). 

[00147] Other examples of chemotherapy treatments (including standard or experimental 
chemotherapies) are described below. In addition, treatment of certain lymphomas is 
reviewed in Cheson, B.D,, Leonard, J.P., "Monoclonal Antibody 'Therapy for B-Cell Non-
Hodgkin's Lymphoma" The New England Journal of Medicine 2008, 359(6), p. 613-626; and 
Wierda, W.G., "Current and Investigational Therapies for Patients with CLL" Hematology 
2006, p. 285-294. Lymphoma incidence patterns in the United States is profiled in Morton, 
L.M., et al "Lymphoma Incidence Patterns by WHO Subtype in the United States, 1992-

K)l" Blood2006, 107(1), p, 265-276, 

[00148] Examples of immunotherapeutic agents treating lymphoma or leukemia include, 
but are not limited to, rituximab (such as Rituxan), alemtuzumab (such as Campath, 
MabCampath), anti-CD 19 antibodies, anti-CD20 antibodies, anti~MN~14 antibodies, anti-
TRAIL, Anti-TRAIL DR4 and DR5 antibodies, anti-CD74 antibodies, apolmimab, 
bevatizumab, CHIR-12J2, qpratuzumab (hLL2- anti-CD22 humanized antibody), galiximab, 
ha20, ibritumomab tiuxetan, lumiliximab, milatuzumab, ofatumumab, PR0131921, SGN-40, 
WT-1 analog peptide vaccine, WT1 126-134 peptide vaccine, tositumomab, 
autologous human tumor-derived HSPPC-96, and veltuzumah. Additional immui 
agents includes using cancer vaccines based upon the genetic makeup of an individual 

nt's tumor, such as lymphoma vaccine example is GTOP-99 (MyVax*). 
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[00149] Examples of chemotherapy agents for treating lymphoma or leukemia include 
aldesleukin, aivocidib, antineoplaston AS2-1, antineoplaston A10, anti-thymocyte globulin, 
amifostine trxhydrate, aminocamptothecin, arsenic trioxide, beta aietfaine, Bcl-2 family 
protein inhibitor ABT-263, BM.S-345541, bortezomib (Yelca.de'®), bryostatin 1, busulfan, 
carboplatin, campath-lH, CC-5103, cannustine, caspofungin acetate, clofarabine, eisplatin, 
Cladribine (Leustarm), Chlorambucil (Leukeran), Curcumin, cyclosporine, 
Cyclophosphamide (Cytoxan, Endoxan, Endoxana, Cyclostin), cytarabine, deniieukin 
diftitox, dexamelhasone, DT PACE, docetaxel, dolastatin 10, Doxorubicin (Adriamycin®, 
Adriblastine), doxorubicin hydrochloride, enzastaurin, epoetin aifa, etoposide, Everolimus 
(RAD001), fenretinide, filgrastim, melphalan, mesna, Flavopiridol, Fiudarabine (Fludara), 
Geldanamycin (17-AAG), ifosfamide, irinotecan hydrochloride, ixabepilone, Lenalidomide 
(Revlimid®, CC-5013), lymphokme-activated killer cells, melphalan, methotrexate, 
mitoxantrone hydrochloride, motexafin gadolinium, mycophenolate mofetil, nelarabine, 
oblimersen (Genasense) Obatoelax (GX15-070), oblimersen, octreotide acetate, omega-3 
fatty acids, oxaliplatin, paclitaxel, PD0332991, PEGylated liposomal doxorubicin 

Pentstatin (Nipent), perifosine, Prednisolone, Prednisone, R-
3YC202), recombinant interferon alfa, recombinant mterleukin-12, 

it interleukifi-11, recombinant flt3 ligand, recombinant human tluombopoietin, 
rituximab, sargramostim, sildenafil citrate, simvastatin, sirolimus, Styryl sulphones, 
tacrolimus, tanespimycin, Temsirolimus (CC1-779), Thalidomide, tlierapentic allogeneic 
lymphocytes, thiotepa, tipifamib, Velcade^ (bortezomib or PS-341), Vincristine (Oncovin), 
vincristine sulfate, vinorelbine ditartrate, Vorinostat (SAHA), vorinostat, and FR 
(fiudarabine, rituximab), CHOP (cyclophosphamide, doxorubicin, vincristine, prednisone), 
CVP (cyclophosphamide, vincristine and prednisone), FCM (fiudarabine, cyclophosphamide, 
mitoxantrone), FCR (fiudarabine, cyclophosphamide, rituximab), hyperCVAD 

cyclophosphamide, vincristine, doxorubicin,. 

(mitoxantrone, chlorambucil, and prednisolone), R-CHOP (rituximab plus CHOP), R-CVP 
(rituximab plus CVP), R-FCM (rituximab plus FCM), R-ICE (rituximab-ICE), and 
R.-MCP (R-MCP). An additional example includes ABT-199. 

[00150] The therapeutic treatments can be supplemented or combined with any of the 
abovementioned therapies with stem cell transplantation or treatment. One example of 
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modified approach is radioimmunotherapy, wherein a monoclonal antibody is combined with 
a radioisotope particle, such as indium In 111, yttrium Y 90, iodine 1-131. Examples of 
combination therapies include, but are not limited to. Iodine-131. tositumomab (Bexxar®), 
Yttrium-90 ibritumomab tixixetan (Zevalin®), Bexxar® with CHOP. 

[O0151J Other therapeutic procedures include peripheral blood stem cell transplantation, 
autologous hematopoietic stem cell transplantation, autologous bone marrow transplantation, 
antibody therapy, biological therapy, enzyme inhibitor therapy, total body irradiation, 
infusion of stem cells, bone marrow ablation with stem cell support, in wire-treated 
peripheral blood stem cell transplantation, umbilical cord blood transplantation, 
immunoenzyme technique, pharmacological study, low-LET cobalt-60 gamma ray therapy, 
bleomycin, conventional surgery, radiation therapy, and nonmyeloablative allogeneic 
hematopoietic stem cell transplantation. 

Kits 

[§0152] Provided herein are also kits that include a compound of fee present application or 
a phaimaceutically acceptable salt, stereoisomer, prodrug, or solvate thereof, and suitable 
packaging. Provided herein are also kits that include a compound of formula (J), (I), (J-l), 
(J~la), (J-ife), (IA-1), (IA-2), (IB-l), (IB-2), (IB-3), or (IB-4), or a pharmaceutically 
acceptable salt, stereoisomer, prodrug, or solvate thereof, and suitable packaging. In one 
embodiment, a kit further includes instructions for use. In one aspect, a kit includes a 
compound of formula (J~l), (J-l a), (J~Jb). (IA-1), (IA-2), (IB-l), (IB-2), (IB-3), or (IB-4), or 
a phannaceutically acceptable salt, stereoisomer, prodrug, or solvate thereof, and a label 
and/or instructions for use of the compounds in the treatment of the indications, including the 
diseases or conditions, described herein, In. one aspect, a kit includes a compound selected 
from Compound 1 to 116, or a pharmaceutieally acceptable salt, stereoisomer, prodrug, or 
solvate thereof, and a label and/or instructions for use of the compounds in the treatment of 
the indications, including the diseases or conditions, described herein. 

[O0153J Provided herein are also articles of manufacture that include a compound 
described herein or phannaceutically acceptable salts, isomer, or a mixture thereof in a 
suitable container. The container may be a vial, jar, ampoule, preloaded syringe, and 
intravenous bag. 
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Pharmaceutical Compositions and Modes of Administration 

[8111541 Compounds provided herein are usually administered in the form of 
pharmaceutical compositions. Thus, provides herein are also pharmaceutical compositions 
that contain one or more of the compounds described herein or phannaceutically acceptable 
salts, isomer, or a mixture thereof and one or more phannaceutically acceptable vehicles 
selected from carriers, adjuvants and excipients. Suitable pharmaceutieally acceptable 
vehicles may include, for example, inert solid diluents and fillers, diluents, including sterile 
aqueous solution and various organic solvents, permeation enhancers, solubilizers and 
adjuvants. Such compositions are prepared in a manner well known in the pharmaceutical art 
See, e.g., Remington's Pharmaceutical Sciences, Mace Publishing Co., Philadelphia, Pa, 17th 
Ed, (1985); and Modem Pharmaceutics, Marcel Defcker, Inc. 3rd Ed. (G.S. Banker & C,T. 
Rhodes, Eds,), 

[00155] The pharmaceutical compositions may be administered in either single or multiple 
doses. The pharmaceutical composition may be administered by various methods including, 
for example, rectal, buccal, intranasal and transdermal routes. In certain embodiments, the 
pharmaceutical composition maybe administered by mtra-arterial injection, intravenously, 
intraperitoneally, parenterally, intramuscularly, subcutaneously, orally, topically, or as an 
inhalant. 

[06156] One mode for administration is parenteral, for example, by injection. The forms in 
which the pharmaceutical compositions described herein may be incorporated for 
administration by injection include, for example, aqueous or oil suspensions, or emulsions, 
with sesame oil, corn oil cottonseed oil, or peanut oil, as well as elixirs, mannitol, dextrose, 
or a sterile aqueous solution, and similar pharmaceutical vehicles. 

[00157] Oral administration may be another route for administration of the compounds 
described herein. Administration may be via, for example, capsule or enteric coated tablets. 
In making the pharmaceutical compositions that include at least one compound described 
herein or pharmaceutieally acceptable salts, isomer, or a mixture thereof, the active ingredient 
is usually diluted by an extipient and/or enclosed within such a carrier that can be in the form 
of a capsule, sachet, paper or other container. When the excipient serves as a diluent, it can be 
in the form of a solid, semi-solid, or liquid material, which acts as a vehicle, carrier or 
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medium for the active ingredient. Thus, the 
powders, lozenges, sachets, cachets, elixirs, 
aerosols (as a solid or in a liquid medium), oi 
weight of the active compound, soli and hard gc 

jsitions can be in the form of tablets, pills, 
is. solutions, syrups, 

its containing, for example, up to 10% by 
sterile injectable solutions, and 

[90158] Some examples of suitable excipients include lactose, dextrose, sucrose, sorbitol, 
rrsamiitol, starches, gum acacia, calcium phosphate, alginates, tragacanth, gelatin, calcium 
silicate, microcrystalline cellulose, polyvinylpyrrolidone, cellulose, sterile water, syrup, and 
methyl cellulose. The formulations can additionally include lubricating agents such as talc, 
magnesium stearate, and mineral oil; wetting agents; emulsifying and suspending agents; 
preserving agents such as methyl and propylhydroxy-benzoates; sweetening agents; and 

coring agents. 

[00159] The compositions that include at least one compound described herein or 
phannaceutically acceptable salts, isomer, or a mixture thereof can be formulated so as to 
provide quick, sustained or delayed release of the active ingredient after administration to the 
subject by employing procedures known, in the art. Controlled release drug delivery systems 
for oral administration include osmotic pump systems and dissolutional systems containing 
polymer-coated reservoirs or drag-polymer matrix formulations. Examples of controlled 
release systems are given in U.S. Patent Nos. 3,845,770; 4,326,525; 4,902,514; and 
5,616,345. Another formulation for use in the methods of the present invention employs 
transdermal delivery devices ("patches"). Such transdermal patches may be used to provide 
continuous or discontinuous infusion of the compounds described herein in controlled 
amounts. The construction and use of transdermal patches for the delivery of pharmaceutical 
agents is well known in the art. -See, e.g., U.S. Patent Nos. 5,023,252,4,992,445 and 
5,001,139. Suchpatch.es maybe constructed for continuous, pulsatile, or on demand delivery 
of pharmaceutical agents, 

[00160] For preparing solid compositions such as tablets, the principal active ingredient 
may be mixed with a pharmaceutical excipient to form a solid preformulation composition 
containing a. homogeneous mixture of a compound described herein or pharniaceuticaHy 
acceptable salts, isomer, or a. mixture thereof. When referring to these preformulation 
compositions as homogeneous, the active ingredient may be dispersed evenly throughout the 
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composition so that the composition may be rea< 
dosage forms such as tablets, pills and capsules. 

sxibdivided into equally effective mil 

[60161] The tablets or pills of the compounds described herein may he coated or otherwise 
compounded to provide a dosage form affording the advantage of prolonged action, or to 
protect from the acid conditions of the stomach. For example, the tablet or pill can include an 
inner dosage and an outer dosage component, the latter- being in the form of an envelope over 
the former. The two components can be separated by an enteric layer that serves to resist 
disintegration in the stomach and permit the inner component to pass intact into the 
duodenum or to be delayed in release. A variety of materials can be used for such enteric 
layers or coatings, such materials including a number of polymeric acids and mixtures of 
polymeric acids with such materials as shellac, cetyl alcohol, and cellulose acetate. 

[69162] Compositions for inhalation or insufflation may include solutions and suspensions 
in phannaceutically acceptable, aqueous or organic solvents, or mixtures thereof, and 
powders. The liquid or solid compositions may contain suitable pharmaceutieally acceptable 
excipients as described supra. In some embodiments, the compositions are administered by 
the oral or nasal respiratory route for local or systemic effect. In other embodiments, 
compositions in phaimaceutically acceptable solvents may be nebulized by use of inert, gases. 
Nebulized solutions may be inhaled directly from the nebulizing device or the nebulizing 
device may be attached to a faeemask tent, or intermittent positive pressure breathing 
machine. Solution, suspension, or powder compositions may be administered, preferably 
orally or nasally, from devices that deliver the formulation in an appropriate manner. 

Dosing 

[60163] The specific dose level of a compound of the present application for any particular 
subject will depend upon a variety of factors including the activity of the specific compound 
employed, the age, body weight, general health, sex, diet, time of administration, rente of 
administration, and rate of excretion, drug combination and the severity of the particular 
disease in the subject undergoing therapy. For example, a dosage may be expressed as a 
number of milligrams of a compound described herein per kilogram of the subject's body 
weight (mg/kg). Dosages of between about 0.1 and 150 mg/kg may he appropriate. In some 
embodiments, about 0.1 and 100 mg/kg may he appropriate. In other embodiments a dosage 
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of between 0.5 and 60 mg/kg may be appropriate. Normalizing according to the subject's 
body weight is particularly useful when adj usting dosages between subjects of widely 
disparate size, such as occurs when using the drug in both children and adult humans or when 
converting an effective dosage in a non-human subject such as dog to a dosage suitable for a 
human subject 

100164} The daily dosage may also be described as a total amount of a compound 
described herein administered per dose or per day. Daily dosage of a compound of formula 
(J), (Jl-a), (Jl-b), (IA-1), (IA-2), (IB-l), (IB-2), (IB-3), or (IB-4)) maybe between about 1 
mg and 4,000 mg, between about 2,000 to 4,000 mg/day, between about 1 to 2,000 mg/day, 
between, about 1 to 1,000 mg/day, between about 1.0 to 500 mg/day, between about 20 to 500 
mg/day, between about 50 to 300 mg/day, between about 75 to 200 mg/day, or between about 
15 to 1.50 mg/day. Daily dosage of a compound of the present application (e.g. compounds 
of formula (J), (I), (IA-1), (IA-2), (IB-l), (IB-2), (IB-3), or (IB-4)) also falls within the ranges 
described above. Daily dosage of a compound selected from Compounds 1 to 116 also falls 
within the ranges described above, 

[00165} When administered orally, the total daily dosage for a human subject may be 
between 1 mg and 1,000 mg, between about 10-500 mg/day, between about 50-300 mg/day, 
between about 75-200 mg/day, or between about 100-150 mg/day. 

[00166] The compounds of the present application or the compositions thereof may be 
administered once, twice, three, or four times daily, using any suitable mode describes 
Also, administration or treatment with the compounds may be continued for a number of 
days; for example, commonly treatment would continue for at least 7 days, 14 days, or 28 
days, for one cycle of treatment. Treatment cycles are well known, in cancer chemotherapy 
and are frequently alternated with resting periods of about 1 to 28 days, commonly about 7 
days or about 14 days, between cycles. The treatment cycles, in other embodiments, may 

[O0167J In a particular embodiment, the method comprises administering to the subject an 
initial daily dose of about 1 to 500 mg of a compound described herein and increasing the 
dose by increments until clinical efficacy is achieved. Increments of about 5,10,25,50, or 
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100 mg can be used to increase the dose, The dosage can be increased daily, every other day, 
twice per week, or once per week. 

[90168] The compounds may be prepared using the methods disclosed herein and routine 
modifications thereof, which will be apparent given the disclosure herein and methods well 
known in the art. Conventional and well-known synthetic methods may be used in addition 
to the teachings herein. The synthesis of typical compounds described herein may be 
accomplished as described in the following examples. If available, reagents may he 
purchased commercially, e.g., from Sigma Aldrich or other chemical suppliers. 

General Synthesis 

epical embodiments of compounds described herein may be synthesized using 
the general reaction schemes described below, It will be apparent given the description 
herein that the general schemes may be altered by substitution of the starting materials with 
other materials having similar structures to result in products that are correspondingly 
different. Descriptions of syntheses follow to provide numerous examples of how the starting 
materials may vary to provide corresponding products. Given a desired product for which, the 
substituent groups are defined, the necessary starting materials generally may be determined 

taxiing materials are typically obtained from commercial sources or 

described in the present disclosure, inspection of the structure of the compound to be 
synthesized will pro vide the identity of each substituent group. The identity of the final 
product will generally render apparent the identity of the necessary starting materials by a 
simple process of inspection, given the examples herein. In general, compounds described 
herein are typically stable and isolatable at room, temperature and pressure. 

Synthetic Reaction Parameters 

[00170] The terms "solvent", "inert organic solvent", or "inert solvent" refer to a solvent 
inert under the conditions of the reaction being described in conjunction therewith (incl uding, 
for example, benzene, toluene, acetonitrile, tetrahydrofuran ("THF"), dimethyiformamide 
("DMF"), chloroform, methylene chloride (or dichloromethane), diethyl ether, methanol, and 
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the like). Unless specified to the contrary, the solvents used in the reactions of the press 
invention are inert organic solvents, and the reactions are earned out under an inert gas, 

preferably nitrogen. 

The term "q.s." means add 
e.g., to bring a solution to the desired 

sufficient to achieve a stated function. 

synmesis, the compounds may be isolated in the form of a free base or a 
triflttoroacetic acid salt and further characterized by NMR. The resulting compounds and 
their NMR characterizations may represent either the free base or salt form. The ratio of 

1.4 sail IS BOl deter 

Compounds of Formula 1 

{001731 One method of preparing compounds of formula (I) is shown in Reaction Scheme 
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Reaction Scheme I 

o 
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{001741 Step 1—Preparation of a compound of formula (1) 

{00175} The compound of formula (1) cam be made by combining compounds (A), (B) and 
(C) in the presence of a dehydrating agent. Compounds (A), (B) and (C) are commercially 
available or can be made by methods known in the art. With respect to compound (A), Rl is 
as defined herein. With respect to compound (B), R^ and R5 are as defined herein. With 
respect to compound (€), R" is as defined herein. Compound (A) can be mixed with 
Compound (B) in the presence of a coupling agent such as diphenyl phosphite in a solvent 
such as pyridine. After stirring at a temperature between ambient and 100'"JC for between 1 
and 5 hours, compound (C) is added. After further stirring at a temperature between ambient 
and 100°C for between 5 and 24 hours, the reaction mixture is allowed, to cool to room 
temperature. To extract the compound of formula (1), an organic solvent such as ethyl 
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acetate (EtOAc) may be added, followed by washing with, mild acid, water, and brine. The 
organic phase can be concentrated to obtain the compound of formula (1). Additional 
compounds may be prepared by alkyfation of compounds of formula (1) in which R{ is OH. 
For example a compound of formula (1), R5=OH, is mixed with a reagent containing a 
leaving group, such as a halide or mesylate, in the presence of a base, such as CS2CO3 or 
K2CO3, in a solvent such as DMF or DMSO. After stirring at a temperature between ambient 
and 1 I0°€ for between 5 and 24 hours, the reaction mixture is allowed to coo! to room 
temperature and worked up under standard conditions. Additional compounds may be 
prepared by coupling reactions with compounds of formula (1) in which R1 is halo, such as 
iodo, bromo, or chloro. For example a compound of formula (1), R'-Br, may be mixed with a 
double bond containing compound, such as acrylamide, allyl alcohol, allylcyclohexane, or 
acrolein, in the presence of abase, such as Hunig's base, CS2CO3 or K2CO3, and metal 
catalyst such as chloro(2-di cyclohexylphosphino-2\4',6 '-triisopropyl-1,1 -biphenyl)[2-(2 -
amino-1,1 '-biphejiyl)]palladium(II) in a solvent such as DMF. After stirring at a temperature 
between ambient and 110°C for between 5 and 24 hours, the reaction mixture is allowed to 
cool to room temperature and worked up under standard conditions. If R! contains a double 
bond, it can be reduced under standard conditions such as hydrogenation in the presence of a 
catalyst, such as Pd/C or Pt in a solvent such as EtOAc, EtOH, or MeQH under ambient or 
elevated pressure. If R3 contains an aldehyde, it can be converted to an amine under standard 
conditions such as reaction with a primary or secondary amine in the presence of sodium 
cyanoborohydiide or sodium triacetoxyborohydride, in a solvent such as DCM, EtOAc, 
EtOH, or MeOH under ambient or elevated, temperature. Compounds where R1 is SO2R may 
be prepared by reaction of a compound (1) where K! is halo, such as Br, with sodium alkyl or 
aryl sulfmate in the presence of a base, such as CS2CO3 or K2CO3, and a catalyst such as Cul, 
in a solvent such as DMSO, and heated at a temperature between ambient and 120®C. 
Further, compounds where R! is SCbR may be prepared by first reacting a compound (1) 
where R1 is halo, such as Br, with, a thiol in the presence of a base such as Hunig's base, a 
catalyst such as Pd(dba)?., a ligand such as Xantphos, and (^-proline in a solvent such as 
dioxane, and heated at a temperature between ambient and 140°C. The resulting thiol can he 
oxidized by treatment with an oxidizing agent, such as oxone in an aqueous solvent such as a 

ire ofTHF and water. Additionally for compounds that have a latent amine which is 
to be acylated, the amine may be reacted with an acid in the presence of base, such as 
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Hunig's base or triethyj&rnina and a coupling agent such as HATU or HOBT to give the 
amide, The compound of formula (1) may be purified by any suitable methods known In the 
art, such as chromatography on silica gel. Alternatively, the compound of formula (I) may 
be used in the next step without purification. 

[00176] Step 2 -Preparation of a compound of formula (2) 

[00177J The compound of formula (2) can be made by removing the protecting group(s) 
from the compound of formula (1). The compound of formula (1) is dissolved in a suitable 
solvent and treated with a suitable acid. Suitable solvents may include, for example, 
dichloromethane,-dioxane, or other suitable solvents. Suitable acids may include, for 
example, trifluoroacetie acid, hydrochloric acid, or boron tribromide (BBr?). The reaction 
can be carried out at temperatures between -78*C to ambient temperature. On reaction 
completion, solvent is removed to obtain the compound of formula (2). In the case of a 
reaction using BBr^ the reaction may first be treated with MeOH before an aqueous work-up 
to obtain a compound of formula (2). 

3—Preparation of a compound of formula (3) 

[00179] The compound of formula (3) can be made by treating 5-substituted-2,4,6-
trihdopyrimidine with ammonium hydroxide in a suitable solvent such as dioxane, where 
halo is either chloro or fluoro. The reaction is carried out at an elevated temperature between 
30 and 80 °C for a suitable time, typically between 2 and 8 hours or when the reaction is 
complete. Upon completion, water is added to the cooled solution, and the precipitate is 
collected by filtration. The nitrite can be converted to the carboxamide under standard 
conditions. 

fM180J Step 4—Preparation of a compound of formula (I) 

i81] The compound of formula (I) can generally he prepared by coupling compound of 
formula (2) and compound of formula (3) in the presence of a suitable base in a suitable 
solvent. An example of a suitable base is diisopropylethylamine. An example of a suitable 
solvent is N-methylpyrrolidone (NMP), DMF, DMSO, isopropanol, or ethanol. The reaction 
is typically performed at a temperature between 30°C to 150°C for about 30 minutes to 120 
hours. Alternatively the reaction can be performed in a microwave at a temperature between 
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10Gl>€ to 150°C for about 30 minutes to 24 hours. Water can be added to quench the reaction 
upon completion, and the precipitate may be filtered and then dissolved in an organic solvent 
such as dicMoromethaiie (DCM). The product can be isolated by methods known in the art, 
for example by removal of solvent under reduced pressure. The product can. be purified using 
any suitable methods known in the art, for example, chromatography of the residue on a silica 
column. 

[00182] It should be understood that the compounds of formula (I) can be prepared 
according to the methods provided in Reaction Scheme 1, starting from materials known to 
one of skill in the art. 

83] Example la. Preparation of a Cc . of Formula (i) 

[00184] A. Preparation of a Compound of Formula (1) in which n is I, R5 is fluoro, m • 
1. R2 Is fluoro, Ks is hydrogen, and R:*5 is cyclopropyl 

F O f ^ 

ii i 1 JLJ. '\ 

[00185] Diphmyl phosphite (1.6 mL, 9 mmol) was added to a solution of 2~amino-6-
fluorofeenzoic acid (380 mg, 2 mmol) and (S)-2-(tert-butoxycarbonylamino)-2-
cyclopropylacetic acid (680 mg, 3 mmol) in pyridine (2 mL). The reaction mixture was 
stirred at 40°C for 1. hour. 3-Fluoroaniline (330 mg, 3 mmol) was then added to the reaction 
mixture, which was then stirred at 50°C for 16 hours. Hie reaction mixture was cooled to 
room temperature. This mixture was purified by column c r on siu?. er 
with EtOAc in hexanes (0-75%) to afford (S)-tert-butyl. 
fiuon3phenyl)-4-oxO"3,4~dihydroquinazoiin~2-yl)methyl)carbamate. 

in Example 1A and Reaction Scheme I, 

((5 -chloro-4~oxo-3 -phenyl-3,4-dil 
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(S)-tert-butyl ((5<yano-3-(3~(diiliioromeniyl)-5-

dihydroquina2»liii-2-yl){cydopropyl)methyi)cafbamate; 

eayi J-^-GXOO. 

(S)4erl-biilyl (c (3 -fiuoropheny I }-5 -(methylsidfonyl)-4~oxo-3,4-

(S)-tert-bnty! {cyclopropyI(3-(2,6-

-2~yii 

tyl (cyclopropy!(3 -(2-

dihydroqtiinazolin»2-yl)mef 

ienyl)~5 ~(methylsulfonyl)«4-oxo-3,4-

(S)-tert-butyl (cyclopropyl(6-fiuoro-3~{3-fluoroph€aiyi)-B-iodo-4-oxo~3,4~ 

•2-y!)methyl)carbamate; 

4(6-fluoro-3-phenyl-8-iodo-4-oxo-3s4-diliydroqiiiiiazolin"2-

yl)mefbyi)earbamate; 

(S)-tert-butyl (l-(5-chloro-3-(3,5-difiuoroph€aiyl)-4~oxo-3,4-dihydroq'oiaazolin~2-yl)-

3~(dimethylainino)-3"Oxopropyl)carbamate; 

(S)-tert-butyl (l-(5-chloro-4-oxo-3-phenyl-3,4-dihydroq«inazolm-2"yl)-3-

(dimethylaii,5ino)-3"Oxopfopyl)carbamate; 

(S)-tert-butyl ((3-(3-cyaaO"5-fluon)phenyl)-5-iRethyl-4-oxo~3,4-dihydroqa.ina2;olin-2-

yl)(cyclopropyl)methyl)carbaiiiate; 

phenyl)-5-methyl-4~oxo~3,4~ (S)-teart-butyl (cyclopropyl(3~(3,5 

dshydroquiiiazolin-2-yl)metliyl)carbamate; 

(S)-tert-butyl ({5~chloro-3-(3,5-difluorophen.\d)'"4-oxo-3,4-d-

yl)(cyc!opropy!)methyl)carbamate; 

(S)-tert-bwtyl ((5-fIuoro~3~(355~diiIuorophenyI)-4~oxo-3>4«-di zoim-2-

(S)-tert-butyl (cyclopropy3(6-fiuoro-3-(3-fluorophenyl)-4-oxo-3,4-dihydroquinazolin-

~yl)methyl)carbamate; 

(2S,4S)-tert-butyl 2-(5-chloro-3-(3,5-difliiorophenyl)-4-oxo-3,4-dihydroquiiiazolin-2-

yl)~4~ -l~carboxylate; 
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S)-tert-bi3tyl 2-(5-cMoro-3-(3,5-difl'uoropheiiyl)-4-oxo-3,4-dlhydroquimazolm-2-

(S)-tert-butyl 2-{5-chloro-4~oxo~3~pheayl-3}4-diI 

carboxylate; 

5)-tert~butyl 2-(5-brorno-4-oxo-3-phenyl-3,4-dihydroquinazolin-2-yl.)pyiTO 

carboxylate; 

(S)-tert-butyl 2~(5-chloro-3-(3,5-diflxiofopheny1)-4-oxo~3»4-dihydtoquina2:olin-2-

(S)-tert-butyl 2-(5-chJoro-3-(3,5-difiaorophesiyl)-8-metih.yl-4-oxo-3,4-

dibydroquinazolin-2-yl)pyrrolidme-l-carboxylate; 

(S)-tert-butyl 2-(S-cMoro-3-(3,5-

yl)pyrrolidine~ 1 -carbox 

(S)-tert-butyl 2-(3-(3,5-difluotx>phenyl)-8-meihyl-4~oxo-3,4-dihydroqiiina2olin-2 

pyrrolidine^-carboxylate; 

(S)-tert-butyl 2-(3-(3,5-difluotopheQyl)-5-fluoro-4-oxo-3,4»dihydroquinazolin-2-

/Dttvrrolidine-l-

(S)-tert-bxity! 2~(5-chloro-3-(3-cyano-5-fliiorophenyl)-4-oxo~3,4-dil 

yl)pynx>!idme-1 -carboxylate; 

(S)-tert-butyl 2-(5,8-dichloro-4-oxo-3-(3-s«lfemoylphenyl)-3,< 

lidine-1 -carboxylate; 

iazolin-2-

'S)~terl-butyl 2"(3"(3«{difIuorometliy!)phenyl 

lidine-1 -carboxylate; 

(S)-tert-butyl 2-(8-iodo-4-oxo-3-phenyl-3, 

>xylate; 

-8-iodo~4--oxo-3,4»dihydroquinazoliii-2 

:|in-2-yl)pi 

(2S,4R)-tert-butyl 2~(5-chloro-3-(3,5-dlfluofopheayl)-4-oxo-3,4-dihydroq'uinazoli«-2-

lidine-l-car 

(2S,4R)-tert-butyl 2-(5-cWofo-4-oxo-3-phenyl-3>4-dihydroquinazolin-2-yl)-4-

methylpvrroli dine-1. -
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(S)-tert-butyl. (i-(5-cMoro-3-(3,5-difiuoiop1ien.yl)"4-oxo-3,4-dihydroqttinazolia-2-
yl)ethyl)carbamate; 

(S)-tert-butyl (l-(5-chloro-4-oxo-3~ph€aiyl-3,4-dIhydroquiru>zolin-2-

(R)-tert-butyl 3~(5-cWoro-4-oxo-3-pfaenyl-3,4-dihyd 

vl)-5~f] 

Lin-2-yl)morpholine-4-

(S)-tert-butyl (I ~(3~(3,5-difluorc 
jamate; 

(2S,4R)-tert»butyl 4~amino-2-(5-chloro-4-oxo~3-pheny]-3,4-dihydraqnlnazolin-2-
ate; 

oph6nyl)-4-oxo~3,4-(2S.4R)-ter£-buty1 4-amino-2~(5~chloro-3-(3,5-

(2S»4R)-tert«butyi 4~amino-2-(3-(3,5-difluoroph.en.yl)-5-fiiiom-4-oxo-3,4-
dihydroquinazolin-2-yl)pyrro1idme-1 -carboxylate; 

-5~fiuoro~4-oxo-(2S,4R)-tert-buty! 4~ammo~2~(3-{3-(diiluoromethyI)-5~iluoro 
3,4^hydroqiiinazolin~2-yl)pyrrolidi«ie-l-carboxylate; 

(2S,4R)-tert-butyi 4-amino~2-(5-cbIoK>»3-(3-(difIuoromethyl)-5-fl«otx>plienyl)-4-oxo-
3,4-dihydroquiaazolin-2-yl)pyrrolidifle-1 -carboxylate; and 

:yl 4-amino-2-(5-chloro-3-(3-{di nemyl)~5-iluoroj -oxo-

-2-yl)pytrolidme-1 -carboxylate. 

ix Preparation of Compound of Formal a (lb) 

|001S8| A. Preparation of a Compound of Formula (I) in which n is 1, R1 is cyano, m is 0, 
R5 is hydrogen, and R3 is cyclopropyl 
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-LA. 
A 

"" N' T 
NHBoc 

1b 

l@01.S9l (S)~tert~butyl (l-(chloro-bromO"4-oxo-3-pheayi-3,4-d.ihydroquinaaolm-2~ 
y!){cycIopropyl)mefcyl)carbaniate (230 mg, .5 mmol), zinc cyanide (70 mg, 0,6 mmol), and 
tetralris(triphenylphosphme)Pd(0) (63 mg, 0.05 mmol) were combined in 'NMP (2 mL). The 
•mixture was degassed under Ar and heated to 80°C for 72 h. The reaction was poured into 
EtOAc, washed with aqueous NaHCOj (2x) and brine. The solvent was removed in. vacuo 
and the residue was purified by chromatography to give (S)-terfr-butyl ((5-cyano-4-oxo-3-
phenyl-3,4-dihydroquinazolin-2-yl)(cyclopropyl)methyl)caibamate. ES/MS 417.1 (M+IT). 

|60190] B. Following the procedure described in Example 1 b and Reaction Scheme I 
below compound of formula (1) were prepared; 

[001911 (S)-tert~bu.tyl ((5-cyano-8-fl'uorO'4-oxo-3-phenyl-3,4-dihydroqninazolin-2~ 

•pie 1 c. Preparation of Compound of Formula (1« 

oh. n is I, R! is 2-(morpholin-
4-yI)ethoxy, m is 0, R5 is hydrogen, and R.J is methyl 

"O 

X •<v-

•ss!* V v /V" 

HN^.CX 

lc 

a suspension of (S)-tert-butyl (1 -(5-hydroxy~4-oxo-3-phenyl-3,4-dihydroquinazolin 
nate (75 mg, 0.197 mmol) and cesium carbonate (256 mg, 0.786 mmol) 
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The reaction was heated to 50°C and stirred for 18 hours, then poured into EtOAc and 

washed with KfeO (3x). The organic phase was dried over NajSO,*, filtered., and concentrated 

to give (S)-tert-butyl (1. ~(5-(2-inorpholinoetIioxy)»4-oxo-3-phenyl~3 }4-dihydroquinazolin-2-

yl)ethyl)carbamate, which was taken on without further purification, 

[06194] B. Following the procedure described in Example 1 c and Reaction Scheme I, 

below compound of formula (1) were prepared: 

yl)eihyl)carbarnate; 

(S)-tert-bxityi (l-(5-(2~(azepan-l-yl)et}ioxy)-4-oxo-3-phenyi-3,4-dihydroq'ainazo]m-2-

yl)ethyl)earhamat<s; 

(S)-teri-butyl (1 -(4-oxo-3-phesxyI-5-(2»(pyrrolidin-l -yl)eihoxy)~3,4-

izolin-5-yl)oxv)acetate; 

•aniatc; 

(S)-tert-butyl (1 -(5-(2-(dimethylamino)ethoxy)-4-oxo-3-phenyl-3,4-

ib.ydroq"oinazolin~2-yl)ethyl)carbamate; 

dihydroqumazolin-2-yI)ethyl)carbamate; 

(S)-tert-butyl (1 -(5-(3 -hydroxy-2-(hydroxyme&yl)- /M-oxo-5-4 

(S)-tert-butyl (l-(4-oxo~3~ph€aiyl-5-(2-{piperidir>-l-yl)dhoxy)-354-d 
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-tert-butyl (1 -(5-(2-(2-methyl-1 H-imidazol-1 -yl)ethoxy)-4-oxo~3 -phenyl~3, 
dihydroquinazoHn-2-yl)ethyl)caibamate; 

tert-butyl ((1S)~1 ~(5~(2-( 1 ~methylpyrrolidin-2-yl)ethoxy)~4~oxo~3 -phenyl-3,4-
dihydroquinazolm-2-yl)ethyl)carbamate; and 

p)-4-oxo~3 -phenyl -3,4-tyl (1 ~{5-((3~methyloxetan-3-yI)i 
ima2olin~2~yl)ethyl 

Example Id. Preparation of Compound of Formula (Id) 

96J A. Preparation of a Compound of Formula (1) in which n is 1, R is 2 
4~y!)~2-oxoethoxys m is 0, R5 is hydrogen, and R" is methyl 

•'•V' 

X ̂
r"" s N"' 

JL 

To a solution of (S)-tert-butyl (l-(5~fluoro-4-oxo-3-phe®yl-3,4-diliydroq'uinazolm-2-
yl)eJhyl)carbamate (500 mg, 1.30 mmol) in DMF (2 mL) was added 2-hydroxy-l~ 
(morpholm-4-yl)ethan~l~one (283 mg, 1.95 mmol) and freshly ground K2CO3 (198 mg, 1,43 
mmol). The mixture was heated to 80°C and allowed to stir for 12 days. The reaction was 
adsorbed directly onto isolate and purified on ISCO (40 g silica, 0 -100% EtOAc/hexane) to 

.'1 (1 -(5-(2»morpholino~2~oxoethoxy)-4-oxo-3-phenyl~3,4-
;t.e, 

give (J 

[001971 Example le. Preparation of Compound of Formula (le) 

[001981 A, Preparation of a Compound of Formula (1) in which n is 1. R* is: 
idin-4-yl)-2-oxoethoxy, m is 0, R* is hydrogen, and R3 is methyl 
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k 

x* ' r 
N.„ J 

O O 
K 

i o a s 
v!)ethv 

was p 
were 
butyl {! 
2~yl 

A -A V 

n f\ 
1e O ! 

)-tert-butyl (1 »(5 -hydroxy-4-oxo-3 -phenyl -3,4~dihydroqumazolin-2-
:arbamate (150 mg, 0.393 mmol), 2-hydroxy-1 -(4-methylpiperidin-1 -yl)etfaan» 1 -one 
0.787 mmol), and tripheayl phosphine (206 mg, 0.787 mmol) in DCM (2 mL) was 
tert-butyl azodi carboxylate (181 mg, 0,787 mmol). The reaction was stirred at 

with more reagents added as needed to drive the reaction. The reaction 
into HzO (20 mL), extracted into DCM (3x10 mL), and the combined extracts 
id by flash chromatography (12 g silica, 0 - 50% EiOAe/DCM) to give (S)»tert-

5-(2~(4-methylpiperidin-l-yl)-2-oxoettioxy)-4-oxo-3-phenyl-3,4-dihydxoquinazolin'-
arbamate. 

0199J Example If. Preparation of Compound of Formula (If) 

of Formula (1) in which H is 1, R Is 3-amino~3-
4, m is 0, R is hydrogen, and R" is methyl 

WNH2 

V O 

ir "V 

To a solution of (S)-tert-butyl (1 -(5-bromo-4-oxo-3-phenyl~3,4~dihydroquinazoHn-2 
(300 mg, 0,675 mmol) in DMF (3 ml) was added chloro(2-

phosphin.o-2 ',4',6 '-triisopropyl- '1,1 f4>iphenyl)[2-(2'-ammo-l,r-
yl)]palladium(II) (16 mg, 0.023 mmol), acrylamide (72 mg, 1.01 

(0.35 mL, 2.03 mmc The mixture was degassed and heated to 80°C for 6 hours. The 
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reaction was poured into EtOAc and washed with. H2O. Hie resulting solution was dried over 
NajSO^ filtered, and concentrated to an orange oil. Purification by flash, chroma! 
g silica.;. 0 - 100% EtOAc/DCM) provided, the unsaturated 
material was dissolved in EtOAc (5 mL) and hydrogenafc 
butyl (1 -{5-(3-amino-3-oxopropyl)-4-oxo-3-pheny1 -3,4-
y! 

ry ( 2.5 
intermediate as a white solid. This 

;d over 10% Pd/C to give (S)-tert-
zolin-2-

[602011 B, Following the procedure described in Example If and Reaction Scheme I, 
below compound of formula (1) were prepared: 

S)-tert-butyi (1 -(5-(3 -amino~3 - !.)-8-fluoro-4-oxo-3-phenyl~3,4-diliydroquina2:o ,zonn~ 

(S)-tert-butyl (1 -(5~(3~annno~3~ox 
dihydroquinazolin-2-yl 

l)~3-(3,f -4-0X0-3/ 

(S)-tert-butyl (l-(5-(3-axnino-3-oxopropyl)-3~(3,5-difluorophenyl)-4-oxo-3,4-

iple Ig. of Formal a (Ig) 

[01)2031 A, Preparation of a . of Formula (1) in which n is 1, R is 3-
oxopropenyl, m is 0, R5 is hydrogen, and R3 is: 

19 
TX 

O i 

To a solution of (S) 

dicyclohexylphosphi 

tyl (1~(5-bromo-4-oxo-3 -phenyl-3,4-dih.ydroquinazolm~2~ 
3 mg, 0,563 mmol.) in DMF (3 mL) was diloro{2~ 

•triisopropyl-1 ,r-biphenyl)[2-(2'-amino~l,l 
(II) (38 mg, 0.055 mmol) and DIEA (0.29 mL, 1.69 mmol). The 

9.1 
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was degassed under Ar2. Acrolein (0.076 mL, 1.13 mmol) was added, and the mixture heated 
to 80°C for 10 hours. The reaction was poured into EtOAc and washed with H20 (2x), 
Purified by flash chromatography (25 g silica, 0 - 30% EtOAc/hexane) to provide (S,E)-tert-
buty! (1 ~(4-oxo~5-(3-oxoprop-1 -en-1 -yl)-3 -phenyl-3,4-dihydr 

e 1 11, Preparation of < 

[69265] A. Preparation of a Compound of Formula (1) in which n is .1, R1 is 3-(pyrrolidin-
1 ~yl)propyl, rn is 0, R5 is hydrogen, and R3 is methyl 

V-N. 

rj % N x-

"N' 

O 
A. solution of (S;E)-tert~butyl (1 -(4-oxo-5-(3-oxoprop-1 -en-1 -yl)-3-] -3,4-

iazolin-2-yl)ethyl)carbamate (84 mg, 0.200 mmol) and pyrrolidine (excess) in 
EtOAc (1.5 mL) was charged to a flask containing 1.0% Pd/C, The mixture was 
hydrogenated under ambient pressure for 1.5 hours. The catalyst was removed by filtration 
and the filtrate purified by flash chromatography (1.2 g silica column, 0 - 100% 
EtOAe/hexane followed by 0 - 50% MeOH/OCM) to provide (S)-tert-buty! (l-(4-oxo-3-
phcaiyl-5-(3-(pyrrolidin-l«yl)propyl)-3,4-dihydroquinazolin-2-yl)ethy1)carbamate. 

206| Example li. Preparation of Compound of Formula (li) 

E07J A. Preparation of a C( 
m is 0, R5 is hydrogen, and R'5 is methyl 

mu!a (1) in which n is 1, R1 is 3-oxopropyl, 
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O. 

V 1 9 r |i 

HNV ..Ov 

r n K Is o ! 

To a solution of (S)-tert-butyl (l~(5-bromo-4-oxo-3-phenyl-3,4-dil 
y1)ethyi)earbam.ate (1.5 g5 3.38 mmol) in DMF (10 mL) was added diIoro(2-
dicyclobexylpho^>hino-2f,6~dime{hoxy-1,1 '-biphe»yl)[2-(2 -amino-1,1-
bipheayl)3palladium(II) (205 mg, 0,284 mmol) and DIEA (0.88 mL, 5.07 mmol). The 
mixture was degassed under Ar?. Ally! alcohol (0,25 mL, 3,71 mmol) was added, and fee 
mixture heated to 120"€ in microwave for 2 hours. The reaction was poured into EtOAc and 
washed with aq, NaCl (3x). Purification by flash chromatography (0 - 40% EtOAc/hexane) 
provided (S)-tert-butyl (l-(4~oxo~5~(3-oxopropyI)-3-phmyl-3»4-dihydroqmnazoIin-2-
yl)ethyl)carbamate. 

[00208] Example Ij. Preparation of Compound of Formula (1 j) 

[00209] A. Preparation of a Compound of Formula (1) in which n is 1, R! is 3-(3,3-
difluoroazetidin-1 -yl)propyi, its. is 0, R* is hydrogen, and RJ is methyl 

\ F-V\ 
N 

V 

HNv. ,.QN / 
¥ 1\ 

yiv 
To a solution of (S)~tert-butyl (l--(4-'OXO-5-(3-oxopropyl)-3-plienyl~354"dil-iydroqBinazolir5-2-

?9 mg, 0.235 .mmol) in DCM (3 mL) was added 3,3-difiuoroazetidine 
mg, 0.305 mmol). Allowed to stir at ambient temperature for one hour, 

mihydride (65 mg, 0,305 mmol) was added. Additional sodium 
ide added as necessary until reaction was deemed complete by LCMS. 

achlorid 
sodium 
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Aq. NaHCOs was added, and the mixture extracted into DCM (3x). The combined organics 

were concentrated in vacuo and purified by flash chromatography (4g silica column, 0 -• 

100% EtQAc/hexane) to provide (S)-teit-butyl (l-(5-(3-(3,3-difluoroazetidin-l~yl)propyl)-4-

oxo-3-phenyl~3,4-diiiydroqxiinazolin-2-yl)et3iyl)carbamate. 

B. Following the procedure described in Example Ij and Reaction Scheme I, 

of formula (I) were prepared; below ec 

(S)-tert-butyl (1 -(4~oxo~3-phenyl~5~(3-

rbamate; 

•l~v /I)-3,4-dihvc mazolin-2-

(S)-tert-butyl (1 -(5-(3 -(3,3-di 

(S)-tert-butyl (l-(5-(3~(4J4-difluoropiperidin 

djhyd«>quinazolitt-2~yl)ethyl)carbainate; 

tert-butyl ((1S)-1 ~(5~(3-(3,5~di 

dihydroquinazolin-2-yl)ethyl)carbamate; 

idin-l-yl)propyl)-4-oxo-3>phenyl-3,4-

.o)propyl)-4-oxo~3~phenyl~3,4~ 

(S)-tert- -oxo-5-(3-

iiazoIni-2»yl)etliyl}c 

-tert-butyl (1 -(5-(3-(2,2-dimethylmorpholino)propyl)-4~oxo-3-phenyl-3,4-

(S)-tert-butyl {l-(5-(3-(3>3-dhnethylmorpholino)propyl)-4-oxo-3-phenyl-3,4-

dihydroquinazolin-2-

(S)-tert-butyl (1 -(8~fluoro-4-oxo~3 -phenyl-5-(3 ~(py; 

dihydroqiiinazolin-2-yl)ethyl)carbamate; 

l-yl)propyl)-3,4~ 

(S)-tert-butyl (l»(4»oxo-3-phenyl~5-(3~(2,256,6-tetrafluoromorphoLino)| 

dihydroquinazolin-2-yl)eth.yl)carbamate; 

(S)-tert-butyl (l-(5~(3-(3,3-difluoropyrn>lidin-l-yl)propyl)-8-fluoro-4-oxo-3-

dihydroqiiinazolin-2-yl)ethyl)carbamate; 

5-(3--{piperidiii-1 ~yl)propyl)-3,4-

-3,4-
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-yl)propyl)-3,4-

y;)- 3..-I (S)-tert-hutyl (cyc!opiopyl(4-oxo-3-phenyl-5-(3-(pyrfolidin-l-yl)p: 
djhycb-oquinazoiin-2-yl)me1hyl)carijamate; 

(S)-tert-butyl (cyclopropyl(8-fluoro-4-oxo-3-phenyI-5-{3-(| 
diliydroquinazolin-2~yl)methyl)carbamate; 

(S)»tert-butyl {cyclopropyl(8«fiuoro-4-oxo~3 -phenyl -5 -{3 -(pyrrolidin-
dihydroquina7X>lin-2-yl)meth.y!)carbamate. 

[0021!| Example Ik, Preparation of Compound of Formula (Ik) 

[06212J A. Preparation of a Compound of Formula (1) in which n is 1, R1 is 3-
p~l -en-l~yl, m is 0, R5 is hydrogen, and R* is methyl 

a/propyl )-J, 

CI 
Q 

irV-^N-^ 
LA. A x-

Y A 
1k 

To a solution of ($)~tert»butyl (l~(5-bromo«4-oxo-3-phe®yl-3,4-dihydroqiiinazo'ii«~2-
yl)ethyl)carbamate (300 mg, 0.675 mmol.) in DMF (3 mL) was added Chloro(2-
dicydohex.ylphosphitto~2' ,6-diinethoxy-1,1 f-bipheny!)[2-(2.'-amino-1,1 !~ 
biphenyI)3palladmm(II) (50 mg, 0.0,069 mmol) and DIEA (0.59 mL, 3,38 mmol). The 
mixture was degassed under AT2. Ally! cyclohexane (0.21 mL, 1.35 mmol) was added, and 
the mixture heated to 80°C for 18 hours. Hie reaction was poured into EtOAc and washed 
with aq. NaCI (3x). The organic phase was adsorbed to isolute and purified by flash 
chromatography (25 g silica, 0 ~ 30% EtOAc/hexane) to provide (SJE)~fert-buty! (l-(5-(3-
cyclohexylprop-1 -en-l-yl)-4-oxo-3-phenyl-3,4-dihydioquinaK)ltn-2-yl)efhyl)carbamate. 

[00213] B. Following the procedure described in Example Ik and Reaction Scheme L, 
below compound, of formula (Ik) were prepared: 

(S,E)-tert-butyl 4-(2-(l-((tert-butoxycaii)onyl)amino)ethyl)-4-oxo-3-pheoyl-3,4-
vdmfl«ma7»lin-5-yl)birt-3-®ioate; 
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(S»E)-tert-butyi 2-(5-(4-(tert-butoxy)-4-oxobut-l"en~l-yl)-4-oxo-3-

dihydroqBi«azolin»2-yl)pyiTolidixie-1 -carboxylate; 

-3,4-

(S,E)-tert-butyl 4-(2-(l-((tert-butoxycarbonyl)amino)ethyl)-3-(3,5-difli!oroph«aiyi)-4-oxo-3>4-

dihydroquinazolin-S~yl)biit~3-e.no&te, 

[00214] Example 11. Preparation of Compound of Formula (11) 

[00215] A. Preparation of a Compound of Formula (! ) in which a is 1, R1 is 3-

cyclohexylpropyl, tn is 0, R.:j is hydrogen, and R3 is methyl 

I 
O 

Y°'~]\ 
n ! 

A solution of (S,E)-tert-butyl (l-(5»(3-cyclohexylprop-l-en-l-yl)-4-oxo-3~phenyl-3,4-

dthydroquinazolin-2-yl)ethyI)carbamate (274 mg, 0.562 mmol) in EtOAc (5 mL) was added 

to a flask charged with 10% Pd/C. The mixture was hydrogenated at atmospheric pressure 

for 10 hours. Filtration provided (S)-tert-butyl (l-(5-(3-cyclohexyipropyl)-4-oxo-3-phenyl~ 

3,4-dihydroquinazolin~2-yl)e{iiyl)carbamate. 

0216J B. Following the procedure described in. Ex 

compound of formula ( I) were; 

le .1 i and Reaction Scheme L 

({tert-bi 1 )~4~oxo- 3 -phenyl-3,4-

•butoxy)-4-oxobutyl)-4-oxo-3 -phenyl-3,4-

(S)-tert-butyl < yl)-3 -(3,5 -di tMorophenyl)-4-

oxo-3,4- lm-5-yl)butanoate. 

im. of Formula (lin) 
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| A. Preparation of a Compound of Formula (1) in which n is 1. R1 is SOjMe, m is 

I, R2 is F, R5 and R3 together with the atoms to which they are attached optionally form a 

O 
0'4" 9 O 73 ii JL JL 

V N 

U-J 

To a solution of (S)-tert-butyl 2-(5-btomo-3-(3-fluorophenyl)-4-oxo-3,4-dihydroqviinazoIin-

2-yl)pyrn>lidine-l-carboxylate (460 mg, 0.94 mmol) in DMSO (5 mL) was added sodium 

methanesulfinaie (375 mg, 3.7 mmol), cesium carbonate (153 nig, 0.47 mmol), copper iodide 

(72 mg, 0.38 mmol) and (^-proline (87 mg, 0.75 mmol). The resulting mixture was 

degassed under Ar, sealed, and heated to 95 °C. After 18 hours the reaction was cooled, 

poured into EtOAc, and washed with H20 (3x). The organic phase was dried over MgS04, 

concentrated, and purified by column chromatography on silica eluting with EtOAc in 

hexanes (5-80%) to afford (S)-tert-butyl 2-(3-(3-fluorophenyl)-5-(methylsulfonyl)-4-oxo-3,4-

dihydroquinazolin-2-yl)pyrroHdine-l-carboxyiate. ES/MS m/z - 488.1 (M+HT). 

[00219] B. Following the procedure described in Example Ig and Reaction Scheme I, 

below compound of formula (1) were pre 

(S)-tert~butyl 2-(3~(2-fiuorophenyl)-5-(n 
yI)pyrrolidine-1 -carboxylate 

(S)4ert-butyl 2-(3 -(2/>~difiuoropheny!)~ 
vl)p vrrolidine-1 -

-4-oxo~3,4-dihydtoquina2»lin~2-

lsulfonyl)-4-oxo-3,4-dihydroquinazolin-2-

(S)-tert-butyl (l-(3-(3 -fiuorophenyl)~4-oxo-5-(phenylsulfonyl)-3,4-dihydroquinazolin-2-
yl }ethyl)carbamate 

(S)-tert-butyl 2-(3-(3-fi-uorc^>henyi)-4-oxo-5-(phenylsulfonyl)-3,4-dihydro£ 
vl pyrrolidine- I -carboxylate 

mation of Compound of Formula 
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A- Preparation oi 
F, R5 is H, and R 

a Compound of Formula (I) in which nis 1, R! is SfCH^JsOH, mis 1, R" is 
is Me 

S O 
-4s. XW"" 

•>-V. 

HhL ,0. /v\ 

To a solution of (S)-tert-butyl. (l-(5-btomo~3~(3-fluorophenyl)-4-oxo~3}4-di'hydroquinazoliii-
2~yl)ethyl)carbamate (1100 mg. 2.38 mmol) and mercaptoefhanol (0.20 mL, 2.9 mmol) in 
dioxane (12 mL) was added diisopropylefiiylamine (1.25 mL, 7.1 mmol), Xantphos (193 mg, 
0.34 mmol), Pd(dba)2 (96 mg, 0.17 mmol) and (^-proline (87 mg, 0.75 mmol). The resulting 
mixture was sealed and heated to 100 °C. After 18 hours the reaction was cooled, poured into 
EtOAc, and washed with H2O. The organic phase was dried over MgS04, concentrated, and 
purified by column chromatography on silica eluting with EtOAc in hexanes (5-100%) to 
afford (SVtert-hiTtyl (l-(3-(3-f!uorophenyl)-5-((2-hydroxyethy!)fiuo)-4-oxo-3,4-
dihydcoquinazolin-2~yl)ethyl)carbamate. ES/MS m/z~A6QA (M+H+). 

[00221 j B. Following the procedure described in Example In and Reaction Scheme I, 
below compound of formula (I) were prepared; 

(S)-tert-butyl (l-(5-(cyclop«aitylthio)-3-(3-fluorophenyl)-4-oxo-3,4-dihydroquinazolin~2~ 
y!)etbyl)carbarnate 

(S)-tert-hutyl (1 -(3~(3~Suoraphenyl)-4-oxo-5-(o-tolylthio)-3,4-dihydn)quinazolin-2-

. of Compound of Formula (lo) 

A. Preparation of a Compound of Formula (1) in which n is 1, R1 is SGjXCHb^OI-L m is 1, R2 

is F, Rs is H, and R3 is Me 
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\X V „ , /'AA / rr N F 

HKL .0. Y 

To a solution of (S)-tert-butyl (l-(3~(3-fiaoropheny])-5-((2~h.ydroxyetfayl)thio)-4~oxo-3,4-

dihyciroquinazo!ln.-2~yl)ethyl)carbamate (1050 mg, 2.29 mmol) in THF (12 mL) and water (6 

mL) was added Oxone (4.9 g). The resulting mixture was stirred at room temperature 

overnight The reaction was poured into EtOAc and washed with HjO. The organic phase 

was dried over MgS04 and concentrated to afford (S)-tert-butyl (1 -(3-(3-fluorophenyl)-5-((2-

o)~4»oxo-3/ 

(M+H*). 

m B. Foil 

below compound of formula (1) were prepared; 

-tert-butyl (1 -(5~(cycIopentylsu! fonyl)~3 -(3 -

in Example lo and Reaction Scheme L. 

-4-oxo- 3 }4-dihydroquinazolin- z~ 

(S)-terfc-butyl (l-(3~(3-fluorophenyl)-4-oxo-5-(o-tolylsul' 

ylj 

1224J Example Ip. Preparation of Compound of Formula (Ip) 

{0022S} A. Preparation of a Compound of 

and R5 together are 4-(2,2-difluoroacetamido 

fee 

(1) in which n is 111 is CI, m is 0, B 

i-yl attached at the 2~posItion of 

CI O 
1. 

Boo"" 

1 
H r V-N n-J y~ ?! 
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HATU (724 nig, 1.9 mmol), difluoroacelic acid (0.11 mL, 1.75 mmol), and DIEA (0.83 mL, 
4.77 mmol) were added to a stirring solution of (2S,4R)-tert-butyl 4-amiao-2~(5-chloro-4-
oxo-3-phmyl-3,4-dihydroqxjixiazolin-2-yl)pyrrolidin©-l-cait>oxylate (700 mg, 1,59 mmol) in 
ACN (15 mL) at rt. After stirring for 3h the resulting mixture was quenched with NaHCQ3 

(sat) and the aqueous layer was extracted with. The combined organic layers were washed 
with brine, dried over Na^SG^ and concentrated to give crude acetamide, Chromatography 
(1:1, Hexanes/EtOAc) afforded the pure acetamide (2S,4R)-tert-butyl 2-(5-cMoro~4-oxo~3~ 

-3,4~dihydroquinazolin-2-yl)-4-(2,2-difliioroacetaniido)p yrrolidine-1 -carboxylate. 

ving the procedure described is Example Ip and Reaction Scheme I, 
below compound of formula (1) were prepared: 

yl 2 -(5-chloro-3 -(3,5 -diftuorophenyl)-4-oxo-3,4H 
(2,2-difluoroacetamido)pyrr©lidine-1 -carboxylate; 

(2S,4S)-tert-b'utyl 2-(5~cMoro-4~oxo-3-phenyl-3,4-dihydroqmnazolin~2-yl)-4-(2,2,2-
Hdine-1 -carboxylate; 

(2S,4R)-tert-butyl 2-(5-chloro-3-(3-(d 
!ZGiin-2~yl)~4-(2,2-difhi< 

thyl)-5~fluorophmyl)-4-oxo-3s4-
-1-carboxylate; 

(2S,4R)-tert-butyl 4-(2^2-difluoroacetamido)-2~(3-(3}5-
ydroquinazolin-2-yl)pvrroli dine-1 -carboxylate: 

s.es"yl V 5 - tluoro-4-oxo»3,4-

(2S,4R)-tert~butyl 4-(2»2-diflnoroacetamido)-2-(3-(3~(diflu©romethyl)-5-fluorophenyl)~5-
fluoro-4-oxo-3,4-dihydroqu,ma?.oIin-2-yl)pyrrolidine~ 1 • 

(2S,4R)-tert~butyi 2-(5~chloro-3-(3-(difluoRMnethyl)-5-fluorophaiyl)-4-oxo-3,4-
dihydroquinazolin-2-yl)-4-(2,2-difl.uoroacetamido)pyrrolidiiie-l-carboxylate; 

(2S,4R)-tert-butyl 2-(5-ehloro-4-oxo-S -phenyl-3,4-dihydroquinazolin~2-yl)-4-(2 • 
cyclopropylacetamido)pyrrolidine-1 -carboxylate; 

e Iq, Preparation of Compound of Formula (!q) 

[0O22B] A. Preparation of a Compound of Formula (1) in which nis l,Rl is €1, m is 0, R3 

and R5 together are 4-(2,2~difluoro-N-methylacetamido)pyrcolidme-l-yl attached at the 2-
to the qmnazolinone 
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a o 
N 

AH 

y-A 
d F 

Solid NaH (60%, 29 mg, 0.72 mmol) was added to a stirring solution of (2S,4R)-tert-butyl. 2-
(5-chioro-4-oxo-3-phenyl-3,4-dihydroqumazolin-2-yl)-4-(2,2-difluoroacetamido)pyrrolidin©-
1-carboxylate (200 mg, 0,36 mmol) in THF (5 mL) at 0 °C. After stirring for 5 min.} 

iodomethane (77 nig, 0,54 mmol) was added. 'The resulting solution was allowed to warm to 
rt and stirred for an additional 4d. The reaction mixture was quenched with NaHCOs (sat) 
and the aqueous layer was extracted with EtOAc. The combined organic layers were washed 
with brine, dried over NaaSO^ and concentrated to give (2S,4R)-tert~butyl 2-(5-chloro-4-oxo~ 
3-pbenyl~3s4--dibydxoqidnazolm-2-yl)"4--(2,2-difiuoro-N-methylacetaroido)pyrrolidine-!~ 
carboxylate that was used in the next step without further purification. 

[00229] Example 2. lion of a Compound of Formula (2) 

is 

A. Preparation of a Compound of Formula (2) in which n is 1, R3 is fluoro, m is 1, 
•I5 is hydrogen, and R3 is cyclopropyl 

%jt --

A.. X 

jroaceticacid (2 mL) was added to a solution of (S)-teii-
(cyclopropyl(5-fluoro-3-(3-fluofophenyl)~4-oxo-3,4-dihydroquinazolin-2-
yl)metliyi)carbamate (0,5 g, 1 mmol) in dichloromethane (2 mL). The resulting solution was 
stirred at room temperature for 2 hours. The mixture was poured into saturated aqueous 
NaHCOs and extracted with DCM, The organic layer was dried (N&2SO4) and the solvent 
was removed in vacua to afford (S)~2-(amino(cyclopropyl)methyl)-5-fluoro-3~(3« 

ronneiivi sq u,mazoiiii~4(3 H) -one. 

10! 



WO 2015/200352 PCT/US2015/037234 

[06232] B, Following the procedure described in Example 2A and Reaction Scheme I, 
below compounds of formula (2) were prepared: 

(S)~2-(amino{cyclopropyl)methyl)-4-oxo~3-phenyl-3,4-di1iydroqiimazoline-5-
earbonitrile; 

(S)-2-(amino(eydopropyl)methy!)-8-fluoro»4«oxo-3-
>e 

(S)-2-(aiBino(cyclopropyi)metlwl)-3"(3-(dif]uoromethyl)-5-Suorophenyi)-4'~oxo~-3>4~ 
dibydroquinazoline-5-carhoniirile; 

(S)~2-(ami»o{cyclopropy!)methyl)-3"(3-iii!oropheayl)-5-(methyIsnlfony!)qinna2:olin-
-one; 

(S)-2-(amm0(cycl0pr0pyl)metJiyi)»3-(2,6-difltt0i'0pheRyl)-5-
(methylsi3lfoByl)quinazoliii-4(3H)-one; 

-5~{niethyIsuifoayl)qxiinazc 

(S)-2-(amino(cyclopropyl)methyl5-6-fluoro-3'-(3'-fktorophenyl )-B-iodoquii 
-one; 

(S)-2-(»srino(cyclopropyl)mediyI)-6-fluoro-3-pheny1-8-iodoquInazoiin-4(3H)-one; 

!4.}-4-oxo-3,4-diliydroqiiiiia2olm-2-vl) (S)-3-amino-3 ~(5 -chloro-3-(3,5 
N,N-dimethvIn: 

(S)-3-amino-3-(5-chloro-4-oxo-3-phenyl-3,4~dihydroquinazolin»2»yl)-N,N-
dimethylpropanarrude; 

(S)-3-(2-(am.in.o(cycloptopyl)me{iiyl)~5~mej3xyl-4-oxoquiaazoliii-3(4H)"yl)-5-
flnorobenzoni triie; 

{S)-2-(amino(cyclopropy!)methyl)-3-(3j5-dlfliioropheayl)-5-me1iiylqixinazolin-4{3H}-

I )-2~(amino(cyclopropyI)methyl }-5-chloro- 3 -(3,5 -difluorophetiy i )quinazolin-
one; 
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one: 
(S)-2-(amino(cyclopropyl)tnelhyl)-5-fiuoro~3-(3,5-<iifiiiorophetiyl)q'umazolin~4(3H)~ 

~6~fksGB>3 -(3 -flue 

5-chloro-3-(3»5-difluorophenyl)-2-((2S,4S)-4~metho: 2~yl)quinazolia-

(S)-2-(l-aimnoethyl)-5-(2»fflorpholirioethoxy)-3-phe: 

(S)-2~( 1 ••airu:ioe?hyl}-5 

(S)~2-{ 1 -aimnoefhyl)-3 -(2- !-y!)e4.oxy)quiRazo!iR-4(3H)~one; 

2-((2-(l-aminoefhy])-4-oxo-3-phen.yl-3,4-diliydroq'uina5!olin-5-

-2-(l-aniinoethyl)~5"{2-(2~ox.opyrrolidin-I -yl)ethoxy)-3-

5-(2«(dime^hylamino)ethoxy)-3-phenylquinazolin-4(3H)-one; 

one; 

{S)-2-('l-amiaoethyl)"5-(3-hydroxy-2-(hydroxyme&yl)-2-
phenylqmnazolin-4(3H)~one; 

(S)-2-(l-aminoethyl)-3-phenyl-5-(2-(piperidin-l-yl)ethoxy)quina7x>lm-4(3H)-oiie; 

(S)-2-( 1 -amino^hyl)-3-phenyl-5-(2-(4-phenylpipetaziii~ 1 -yl)ethoxy)quinazolin-
(,->H)~one: 

•one; 

-(1 -aminoethyi)~5-(2~(2-methyl-1 H-imidazol-1 • -3 -phenylquinazo \ in-

one: 

2-{(S)~ I -aminoethyl)~5~(2-( 1 -methy!pyHX>lidin-2~yl)e!hoxy)~3~phenyIq 
)-one; 

(S)-2-(l-aminoet:h3d)-5-((3-meth.ylox.eto-3-yl)methoxy)-3-phenylquiiiazolin-4(3H)" 

(S)»2-{i-axninoethyl)~5-(2-moip}iolino-2-<>xoethoxy)-3-ph.eiiyiqumazoliii-4(3H)-one; 
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(S)-2-(1 -aminoethyl)-5-(2-(4-methylpiperidin-1 -yl)-2-oxoethoxy)-3-

(S)"3»(2»{l-aBiinoetliyl)-4~oxo-3-phmyl-3J4»dihydroqiwnazolm~5~y 

(S)-3-(2-( 1 -ammoethyl)-8-fl'uoro-4-oxo-3-phaiyl-3s4-dihydro 
yl)propanamide; 

(S)~3 -{2-(l -ammoethyl)-3 ~(3,S~dt fl-uorophmyl)~8~fIuoro-4-oxo-3,4-
dihydroqxiinazolm-5-yl)propanamide; 

(S)-3-(2-(1-aminoetih.yl)-3-(3,5-difiuoFophenyi)-4-oxo-3,4-dihydroquiiiazolin-5-
yl)propanamide; 

(S)-2-(1.~amm0ethyl)~3-phenyI"5-(3-(pyrr0lidlR-1.~yl)pf0pyl)qiiiiiaz0!in-4(3H)-0Tie; 

(S)-2-(l-ammoethyl)~5~(3-(3,3-difl«oK)azetidin-l-yl)propyl)~3-phenylquiiiazoLin-
4(3H)-one; 

(S)~2~(I~aminoethyl)-3-pheRyl-5-(3~(piperidin-l~yl 

(S)-2-(l-amii5oeliiyl)-5~(3-(3,3-diflworopyiroIidin-l- -3 -phenyiqmnazolixi-
•one; 

(S}-2~( 1 -aminoethyl)-5-(3-(4,4-di fiuoropiperidin-1 ~yl)propy!)~3 •-phenylq-
4{3H)-otie; 

2-((S)-l-aminoethyl)-5~(3-(3»5-dimethylirioiphoLino)propyl)-3-phenylqiiinazo1m-
4(3H)~one; 

(S)-2-(l~aminoethyl)-3~(3,5-dif!uoropheay1)-5-(3~(pyrrolidin-l~yl)propyl)qujinazo]m-
4(3H)~one: 

{S)-2-(1»aminoelhyl)~5-(3~(2s2~dimethylmorpholino)propyI)~3-phCT.ylquiiiazoHn-

(S)~2~(l"aminoethyl)"5-(3-(3,3"dimetliylmorpliol.ino)propyl)"3»plieaylqiiiHazo!ir.i» 
4(3H)-one; 

(S)-2-{l-aminoet}iyr)-8-fIuoro-3-phenyl-5>(3-(pyrrolidin-l-yl)propyl)quinazolin-
4(3H)~one; 
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'S)~2~ dV3-
one; 

)~3 "phenyl- 5-(3-(pi 
4(3H)~0fse; 

(S)-2-(amino(cyclopropyl)mefliyl)-3-phenyi-5-(3-(pyrro1idm~l-yl)propyl)quinazoIin-
4(3H)-one; 

(S)-2~(l-amliioethyl)-5-(3-{3,3-difl«oropyrfoHdin-.l~'yi)propyl)-8-fiuoro-3-
plieaylqisi«azolin-4{3H')"0«e; 

{S)~2~(amino(cyclopropyl)meth.yl)-8-fluoro-3-phenyl-5-{3-(piperidin-l-
yl)propyl)quina2olin-4(3H)-one; 

(S)-2-(ai»i»o(cycioprDpyl)methyl)-8-fl«on>-3-pbeiiyl-5-(3-(py£TOlidiJi-l-
yl)propyl)qnmazo!iii-4(3B)-oae; 

/SUJ1. saylqusxiazoiiQ-4(3ri)-oBe 

(S)-2-(a2etidia-2-yl)-5~cMoro-3-(3,5-dlfiuoropheEiyl)qi3i«azolin-4(3H)-one; 

(S)-2-(az;elidin-2-yl)-5~chloro~3-pheQylqiiiiiazolin-4(3H)-oiie; 

(S)-4-(2-(l -aminoethyl)~4-oxo~3 -phenyl-3,4-dihydroqiiina5i;oli«»5-yl)butatioic acid; 

(S)-4-(4-oxo-3-ph®iyi-2-(pyrrolidin-2-yl)-3,4-dihydroqi«nazo!in-5-yi)biitaaoic acid; 

(S)-4~(2~(l-aminoethyl)-3-(3>5-difiuoK»phenyl)-4-oxo-3>4-dihydi«q'uiiiazolm-5-
yl)btttanaie acid; 

eayl)-5-(phenylsiilfoQyl)qwijiazolin> 

one; 

(S)-3-{2-fluoroph^iyl)~5~(methylsulfofty])-2-(pym>lidm-2-yl)qi 

(S)-3-(3-fluoTopbenyl)-5-(meihyisu1fonyl)-2-(pyrrolidin-2-yi)quma. 

(S)-3-(3-fixiorophenyl)"5"(phenylsujlfonyl)-2~{pyrrolidin-2-yl)quina2:olm-4(3H)-oiie; 

(S)-2-(l-aminoethyi)-3-(3-fluofophen.yl)-5~((2-hydroxyelhyi)sulfoiiyl)q'oinazo]iii-
-one: 
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one: 

one; 

one; 

one; 

(S)-2~(l~aimt 

(S)-2-(I-aiianoethyl)-3-{3-"fl«ompheiiyl)~5~(o-toIylsulfo£iyl)qumazo!m-4(3.H)-one; 

(S)~2-(l-aniiftoetfayl)-5-{cyclopentylsulfonyi>-3-(3-fiuoit>ph€aiyl)quinazoLin-4(3H)-

(S)-5-chloro~3~(3,5 

(S)- 5 -chloro-3 ~(3,5 ~di 13 

d)-2-(pyrrolidin-2-yl)q'uinazolm-4(3H)'-one; 

8-m«5thyl~2~(pyrrolidin-2-yl)qxiijiazolm-4(3H)-

{S)-8-cWoro~3-(3}5-difluorophenyI)-2-(pyrrolidin-2-yl)qiiina2:olin-4(3H)-one; 

(S)-3-(3,5-difluo3X)p'henyl)-8-methyl~2-(pyrrolidiii-2-yl)quinazolm-4(3H)-one; 

(S)-3-(3-(difluoromethyl)phenyl)-8-i0d0-2-(p'yEr0lidin-2-yl)quinaz0]in-4(3H)"0ne; 

(S)-8-i0d0~3~phenyl~2"(pyrr0]idm-2"yl)quinaz0lin-4(3I-I)-0Tie; 

(S)-3-(5-chIoro-4-oxo-2~(pyrrolidin-2-yi)quInazolIn-3(4H)-yl)-5-fluor6beaizonitrxie; 

(S)-3-(3,5-diftuorophenyl)-5-fluoro-2-(pym)lidiii-2-yl)quinazolin-4(3H)-one; 

(S)-3-(5,8-dicMoro-4-oxo-2~(pyrroIidin-2-yl)q'usnazolin-3(4H)-

-one; 5-chloro-2-((2S.4R)-

5~cbloro-3"(3,5-difluoropheiiyI)"2«((2Ss4R)»4»fliioropyrroiidin~2~yl)q 

(S)~2-(l~aminoethyI)-5-chloix)-3-(3,5-difluorophenyl)quinazolin-4(3H)-one; 

(S)-2-(l-aminoefliyl)-5-c3iioro-3-phenylq'uinazolitt-4(3H)-one; 

(R)-5-cMoro-2-(morpholin-3~yl)~3~pheQylqiiiiia2oIin-4(3H)-one: 

(S)-2-(1.-ammoethyl)-3-(3,5-diftuorophenyl)-5-fluoroquina^)lm"4(3H)-one;N~ 

((3R>5S)~5"(5-chloro-3-(3,5-difluoropheayl)-4-oxo-3,4-dihydroq'uinazolin~2-yl)pyrrolidin-3-

yl)~2,2~dii]o.oroa.cef.amide; 

N-((3R,5S)-5-(5-ch]oro-4-oxo~3-phenyl~3,4-dihydroquiiiazolm-2-yl)pyrrolidin~3~yl)~ 

2.2-di 
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N-((3S,5S)-5-(5-chloro-4-oxo-
•"> 1 % 

N--((3RsSS)-5-(3-(3;J5-dillu0r0phenyl)-5~iiu0r0-4-0X0"354"dIhydr0quinaz 
yl)pyrrolidin-3-yl)~2,2-difluoroacetamide; 

N-((3R,5S)-5~{3~(3-{difiuoromethyI)-5-fIuorophenyl)-5-f3uoro~4~oxo-3,4-
dihydroqiilnazoiin-2-yI)pyrfolidin-3-yl)-2,2-difluoroacetamide; 

N-((3R)5S)-5-(5-chloro-3-(3-(diflu.oroxne£hyl)»5-fiuorophenyl)-4-oxo-3,4-
ioauinazoiin-2-vl>Dvrrolidin-3-yl)~2,2-difl«oroacetamide; 

N-((3R,5S)~5~{5-ch]oro-3-{3,5-difluorQphenyl)-4-oxo-3,4~dihyd 
yl)pyrrolidin~3-yl)-2}2-difluoro-N-methylacetamide; 

N-((3R,5S)-5-(5-cMoro-3-(3-(difiuommethyI)-5-fluorophiaiyl)-4-oxo-3,4-
dihydroquina2»Jin-2-yi)pyrroiidin-3-y])-2,2^ifiiM>roac«tamide; and 

N~((3R,5S)-5~(5-chloro-4-oxo-3-phenyl-3,4-dihydroquina2olin-2-
2-cyclopropyl 

-o-yi 

[00234] A, Preparation of a Compound of Formula. (3) in which R4 is CN, R6 and R7 are 
NH2, and X is CI (2,4-diamino-6-chloropyrimidiiie-5~carbonitrile) 

C! 
1 

[90235] Ammonium hydroxide (20 mL) was added to a solution of 2,4,6-
tdchloropyrirEddine-5~carbonitrile (5,0 g, 24 mmol) in dioxane (20 mL) at room temperature. 
The solution was warmed to 50°C and stirred for 3 hrs. The reaction mixture was cooled to 
!0°C and water (50 mL) was added. The resulting solid was filtered, washed with water, and 
dried under high vacuum to afford the above compound. L,0 NMR (100 MHz, DMSO) 164.8, 
162.6, 161.9, 115,8, 77.6. ES/MS m/z = 169.9 (M+H)*. 

[99236] B. Following the procedure described in Example 3 and Reaction Scheme I, below 
3) were; eompo 
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ne-2,4-diamine; 

6-ch1oro-5-(meifeylsulfonyl)pyrimidine~2,4~diamine; 

2-amino-4,6-dichloropyrimidme-5~carbonitrile; 

2~amino-4~chloro-6-methylpyrimidine-5-carbomtrile; 

4~atnino-2}6-dichlorop>Timidine-5-carbonitrile; 

4-ammo-6-cWoro-2~methylpyrimidine-5-carbomtriie; 

4-chioro-5-iodo-6-methylpyrimidin-2-amme; 

6~chloro~5~(MfhK>romethyl)pyrimidme~2,4~diamme: and 

2s4~diamino-6-chloropyrimidine-5-carboxamide. 

[09237] C. Preparation of a Compound of Formula (3) in which R4 is CL R6 and. R7 are 
NH2> and X is F 

F 

A ! x VU 

I00238J To 2,4»64tifluoropyrimidine (10 g, 75 mmol) in acetonitrile (100 mL) cooled to 

0°C is added conc NB4OH (50 mL) in three portions. Remove the cooling bath and allow to 

stir at room temperature for 6 h followed by beating al 40°C overnight. Remove the solvent 

in vacuo to give 2,4-diamino-6~ftuoropyrimidine. MeOH/EtOH (250 mL, 1:1) is added to the 
2,4-diamino-6-fluoropyrimidine and the mixture is cooled with an ice bath. NCS (13 g, 97 
mmol) was added in. portions. The ice bath was removed and the mixture stirred for 6 h, 
follo wed by healing to 50°C overnight. Approximately 75 nil. of the solvent is removed, in 

vacuo and the reaction vessel is cooled to -10°C. The solid is collected by filtration and 
added to water (100 mL) and stirred. The solid is collected by filtration and added to 0.1M 
NaOH (100 mL) and stirred. The solid is collected by filtration to give 2,4-diaxnino-5-chloro-

[00239! Example 4, Preparation of a Compound of Formula (I) 

|60240] A. Preparation of a Compound of Formula (I) in which n is 1, R1 is fluoro, tn is 1, 
R2 is fluoro, R.3 is cyclopropyl, R4 is cyano, R5 is hydrogen, R& is NH2, and R/ is NH2 
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1 
F 

HN 

N 7 NH2 

one (270 mg, 0.8 mmol) and 2,4^amino~6-cMoropyrimidme-5~caTbomtrile (120 mg, 0.7 

mmol) were dissolved in diisopropylethylamine (0.7 mL, 4.0 mmol) and iPA (2 mL), The 

resultant mixture was heated using a microwave to 130"C for 14 hours, after which time the 

reaction was cooled to room temperature, and the solvent removed in vacuo. The residue was 

purified by chromatography eluting with 0-100 % EtOAc/hexanes followed by 0-20% MeOH 

in EtOAc to afford 2,4-diamino-6-((cyclopropyl(5-f3uoro-3»(3~fluorophenyl.)-4-oxO"394" 

dihydroquinazolin-2-yl)methyl)amino)pyrimidine-5-carbor{itrile (Compound 15a). lH NMR 

(400 MHz, DM:S0-4) 8 7,96 - 7.68 (m, 2H), 7.64 - 7.04 (m, 311), 6.72 - 6.33 (rn, 2H). 6.16 

(s, 2H), 4.61 (dt, J = 21.5, 7.6 Hz, 1H), 1,49 - 1.21 (m, 1H), 0.39 (dtd,/= 11.7, 7.0S 2.0 Hz, 

3H), 0.12 (m, 1H). ES/MS 461.2 (M+ff). 

[§0242] B. Following the procedure described in Example 4 and Reaction Scheme I, below 

compounds of formula (I) were prepared; 

[00243] (S)-2-(cyclopropyl((2,6~diamino-5-cyaaopyrimidin"4-yl)amino)meth.yl)-4~oxo>3-

phenyl-3,4-dihydroquinazoline-5~ca!bonitrile (Compound la), *HNMR (400 MHz, DMSO-

d6) 6 8,13 - 7.94 (m, 2H), 7.62 - 737 (m, 4H)S 6.59 (s, 2H), 6.46 (d, J - 7.6 Hz, 1H), 6,20 (s, 

2B), 4.74 •••• 4.55 (m, 1H)S 1.36 - 1.22 (m, 1H), 0.49 - 0,30 (m, 3H), 0,07 - -0.07 (m, i M). 

ES/MS 450.1 (MHIT 

[00244] (S)-2-(cyclopropyl((2,6-diamino-5-cyanqpyrimidin-4-yl)amino)methyl)-8-fluoro-

4-oxo-3-pheoyl-3,4-dihydroquina2»line-5-carbomtrile (Compound 2a). {H NMR (400 MHz, 

DMSO-4) 5 8.16 (dd, J~ 8.4,4.5 Hz, 1H), 7.99 (dd, J~ 9.6, 8.4 Hz, 1H), 7.93 - 7.58 (m, 

41:1), 7.57 - 7.49 (m, 2H), 7.48 - 7,33 (m, 2H), 7.33 - 7.23 (m, 1H), 4.65 (ts/= 8.0 Hz, IB), 
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1.48 (ddt, J= 13.0,7.9,4.0 Hz, 1H), 0.57 - 0.35 (m, 3H), 0.16 - 0.03 (m, 1H). ES/MS 468.1 

(M-fH+). 

[00245] (S)"2,4-diamino-6~(((5-cMoro-4-oxo-3-ph«iyl-3,4-dihydK>quinazoHa-2-

yl)(phmyl)methyl)ami-no)pyriraidine-5-carbomtrile (Compound 3a). !H NMR (400 MHz, 

DMSO-4) 8 7.99- 6.97 (m, 14H), 6.60 - 6.51 (m, IH), 5.91 (dd,/= 6.8,1.2 Hz, 1H), 4.54 -

3.39 (br m, 4H). ES/MS 495,1 (M+Hf; 

[09246] (S)-2-(cyclopropyl((2,6-diamiiio~5-cyan.opyritnidin-4-yl)®r!ino)me{hyl)-3-(3-

(difluoromethyl)"5-fl«oroplienyl)-4-oxo-3,4-dihydroqaiBazoline~5»carbonitri.ie (Compound 

4a): lHNMR(400 MHz, DMSO) S 8.17-8.00 (m, 3H), 7,95 -7.47 (m, 6H), 7.47-7.28 

(m, 2H), 7.26-6.79 (m, IH), 4.60 (q, J•••••• 8,3 Hz, Hi), 1.65 -1.44 (m, IB), 0.65 - 0.40 (m, 

3H), 0.31 •••• 0.07 (m, IH). ES/MS 518.1 (M+H+); 

[00247] (S)-2}4-diamiiio-6-((cyclopropyl(3-(3~fluorophenyI)-5-(methylsulfonyl)-4-oxo-

3?4-dihydroquinazolin-2-yr}methyl)amiiio)pyrimidme-5~carbomtrile (Compound 5a): 5H 

NMR (400 MHz, DMSO) 8 8.36 - 8.30 (m, IH), 8.14 •- 8.08 (m, 2H), 7.91 (br s, 41:1), 7.61 -

7.47 (m, IH), 7.47 •••• 7.31 (m, IH), 7.24 - 7.14 (m, IH), 7.13 - 7.05 (m, IH), 4.65 - 4.66 (m, 

IH), 3.49 (s, 3H), 1.60 - 1.48 (m, IH), 0,60 - 0.38 (m, 3H), 0.23 •••• 0.12 (m, IH). ES/MS 

521.1 (M-HH'); 

[00248] (S)-2,4-diamino~6-((cyclopropyl(3-(2-fl'uorophenyl)-5-(m€5thylsulfonyl)-4-oxo-

3,4-dihydroquina2»lxn-2-yl)methyl)amino)pyrknidme-5~cafbonitrile (Compound 17a-l): ;H 

NMR (400 MHz, DMSO) 5 8,34 (dd, J = 6.7, 2.3 Hz, 1B), 8.16 - 8.08 (m, 2B), 7.90 - 7.56 

(m, 4H), 7.50 - 7.38 (m, 4H), 7.21 (ddd, J = 8.2, 6.3, 2,3 Hz, IH), 4.55 - 4.48 (m, IB), 3.49 

(s, 3H), 1.46 (dt, J = 8.9, 5.0 Hz, IH), 0.59 - 0.50 (m, IH), 0.49 - 0,35 (m, 2H), -0,04 - -0.12 

(m, IH), ES/MS 521,1 (M-fB+); 

[002491 (S)-2,4-diamino-6-((cyclopropyl(3>(2~fltiorophenyl)-5-(m.ethylsulfonyl)'-4-oxo-

3,4~dib.ydroq-oinazoMn~2~yl)methy!.)amIfi.o)pyrlmldir\e-5-carboffitrile (Compound 17a-2): iH 

NMR (400 MHz, DMSO) S 8.44 (br s, 2H), 8.36 - 8.32 (m, 2H), 8.20 - 8.06 (m, 2H), 7.85 

(fers, 2H), 7.65 (tf, J - 7.6,1.4 Hz, IH), 7.39-7.22 (m, 2H), 7,13 (ddt, J~ 9.5, 8,0, 1.3 Hz, 

IH), 4.78 - 4,56 (m, IH), 3.48 (s, 3H), 1,65 (qt, J = 8.9, 5.0 Hz, IH), 0.62 (ti, J = 8.7, 4.9 
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Hz, IH), 0,44 (ddp, J- 13.1,9.0,4.7 Hz, 2H), 030 (dq, J~ 10.1,4.9 Hz, IH), ES/MS 521.1 

(M+H+); 

[00250] (S)-2}4-diamlno-6-((cyclopropyi(3-(2,6-difluorophenyl)-5-(me^hylsulfo»yl>4-

oxo-3,'4-dihydroqiiina2;olin-2-yi)methyl)amino)pyrimidine~5~carbom1xiIe (Compound 6a): SH 

NMR. (400 MHz, DMSO) § 8,46 (br ss IH), 8.36 (dd, J - 5.1, 3.7 Hz, IH), 8.19 - 8,13 (m, 

2H), 7,71 (br s, 3H), 7.46 - 7.38 (m, IH), 7,28 (t, J « 9.1 Hz, f H), 7.08 (t, J = 8.8 Hz, IH), 

4.62 (t, J - 8.7 Hz, IH), 3,49 (s, /=3H), 1.74 - 1.62 (m, IH), 0,72 - 0.63 (m, 111), 0,46 (m, 

2H), 0.14 (in, IH). ES/MS 539.1 (M+H*); 

(00251] (S)-2,4^iarmno~6-((cyclopropyl.(6-f3.uo'm-3-(3-fioorophenyl)-8-iodo-4-oxo-3,4-

dihydroquina2»lin-2-yl)methyl)amino)pyTimidine-5-carbonitrile; 

[1)0252] (S)-2,4-diamino-6-((cycIopropyl(6~fluon)-3-ph®iyl'-8-lodo-4-oxo-3J4-

dihydtt>qianazolin-2-yl)methyl)ammo)pyrimidin©-5-carbotdtrile; 

|'00253| (S)-3~(5-cMoro-3-(3,5-dif3xiorophenyl)-4-oxo-3,4-dihydroquiriazoliii-2-yl)-3-((2,6-

diainino-5-cyanopyri«3idin-4-y!)amino)~N,N-dimethylpropa!iarnide (Compound 9a): lH 

NMR (400 MHz, DMSO) S 7.89 (bs, IH), 7.82. (t,,/- 8 Hz, IH), 7.66 - 7.62 (m, 2H), 7.38 -

732 (HI IH), 7,29 - 7.26 (m, IH), 7.18 -• 7.14 (m, IH), 5/26 (m, IH), 3,02 (s, 3H), 2.76 (s, 

3H), 2,69 (d, J- 4,4 Hz, 2H)S 2.65 (d, /= 4.8 Hz, 2H), ES/MS 540.2 (M+H+); 

[00254] (S)-3-(5~chloro-4~oxo-3~phenyl-3,4-dihydroquk'iazoliB."-2''yl)-3"((2,6~diamiao-5" 

cyanopyriimdin-4~yl)ainino)-N,N-dimetliyLpropaiiamide (Compound 10a): !H NMR (400 

MHz, DMSO) § 7.89 (bs, IH). 7.80 (t, J- 8 Hz, IH), 7,65 - 7,59 (m, 2H), 7,55 - 7,51 (m, 

IH), 7.42 -7.31 (m, 4H), 5.25 (m, IH), 3,00 (s, 3H), 2,75 (s, 3H), 2.66 (d, /= 4.8 Hz, 2H), 

2.62 (d, J - 4,8 Hz, 2H). ES/MS 504,2 (M+H*); 

[00255] (S)-2,4-diamino-6~(((3-(3-cyano-5-fluoropheoyl)-5-methyl-4-oxo-3,4-

1 la). !H NMR (400 MHz, DMSO-4) 8 8,33 - 7,94 (m, 3H), 7,98 - 7,70 (m, 3H), 7,68 ~ 7.59 

(m, IH), 7,55 - 7,43 (m, IH), 7.45 - 7.29 (m, IH), 4,44 (dt, J~ 20.0, 8,2 Hz, IH), 2.72 (d, J 

•••••• 1.1 Hz, 3H), 1.56 (dt, 13.3, 6.5 Hz, .IB), 0.64 - 0.38 (m, 3H), 0,30 - 0.16 (m, IH). 

ES/MS 482.3 (M+EF). 

Ill 
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'0256| (S)~2,4~diamino-6-((cydopropyl(3 -(3,5- ~4~oxo-3,4-

e-5-carbomtrile (Compound 12a). 5HNMR 

(400 MHz, DMSCWg) § 7.73 (dd,/= 8.1, 7.4 Hz, 2H), 7,68 - 7,52 (m, 2H), 7.48 - 7.29 (m, 

IH), 7.32 - 7.09 (m, 2H), 6.99 (d, /= 9.4 Hz, 2H), 4.55 (t, J::= 8.0 Hz, IH), 2.72 (d, /= 0.8 

Hz, 3H), 1.53 (d, J= 8.8 Hz, IH), 0.68 - 0.38 (m, 3H), 0.33 - 0.11 (m, IH), ES/MS 475.6 

(M+H*); 

(S)-2,4-diamino-6-(((5-chloro-3-(3,5-dif 

j&zolin-2-yl)(cydopropyl)methyl)ami 

13a). :H NMR (400 MHz, DMSO-d6) 8 7.89 - 7.78 (m, 1H), 7.71 (dd, J= 8.2,1.2 Hz, 

7.62 (dd, ./= 7.8, 1.2 Hz, IH), 7.55 - 7,36 (m, IH), 7.22 (tt, 9.3, 2.4 Hz, IH), 6.98 (dd, J 

- 9.0, 2.6 Hz, 1II), 4.54 (t, J™ 8.1 Hz, IB), 1.52 (da, J- 8.1, 4.2, 3.3 Hz, 1H}; 0.64-0,36 

(m, 3H), 0.34 - 0,06 (m, IH). ES/MS 495,9 (M+tf); 

{90258] (S)-2,4»diamino-6-((cyclopropyl(3-(3,5-difluoK>phenyl)-5-f3.xjoro-4-oxo-3,4-

dihydroqiunazolin-2-yl)methyl)amino)pyrimidme-5-carbonitrile (Compound 14a). 'H NMR 

(400 MHz, DMSO~d6) 8 7.91 (td,J= 8.2, 5.5 Hz, IH), 7.86 - 7.52 (m, 2H), 7.52 - 7.33 (m, 

2H), 7.24 (tt, /= 9.3, 2.4 Hz, IH), 7,13 - 6.87 (m, IH), 4.58 (t, J= 8.0 Hz, IH), 1.53 (ddd, J 

- 13.1, 8.8, 5.2 Hz, IH), 0,66 - 0.29 (m, 3H), 0.31 - 0.17 (m, IH). ES/MS 479,2 (M+H*); 

and 

{99259] (S)-2,4-diamino-6-((oyclopropyl(6-fluoro-3 -(3 -fluorophenyl)~4~oxo-3,4-

dihydw>quinazolin-2-yl)methyl)mino)p>Timidine-5-carbonitrile (Compound 16a). lH NMR. 

(400 MHz, DMSO-4) 8 8.01 - 7.63 (m, 3H), 7.61 - 7.43 (tn, 2B), 7.43 - 7.24 (m, 2H), 7.27 

•••• 6.81 (m, 3H), 4,55 (dt, J:::: 18,0, 8,0 Hz, IK), 1,47 (dd,/= 15.0, 7.8 Hz, IH), 0.64-0.23 

(m, 3H), 0.23 - 0.04 (m, IH). ES/MS 461.1 (M+H+); (S)-2-(l-((5-acetyl-2,6» 

diarainopyrimidin-4-yl)amino)etJiy1)-5-cMoro-3-(3,5-difluoroplienyl)qiiinazoli«-4(3H)-one 

(Compound 18a). 
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F 

•I o 

N ,N 7 

\\ A 

<!Q 
\ 

NH, (19) 

2,4-diaimn0~6~((2S)-2-(5-ch!0r0-3-(3,5-diflu0n)phenyl)-4-0X0'-3,4-

dihydn)qijlxiazoIin-2-yi)-4-methoxypyTfolidin-1 -yl)pyrimidine-5-carf)omtrile (Compound 19) 

H MHz, DMSO-&) S 7.73-7.69 (m, 3H), 7.54-7.47 (m, 3H), 7.21 (broad s, 

4,67 (br s, ill), 4,34-4,29 (m, IH), 3,99-3,94 (m, IH), 3.72-3.70 (m, IH), 3.19 (s, 3H) 2.18-

2.13 (in, IH), 1.97-1.92 (m, IH). ES/MS 525.3 (M+H+) 

CI 

--v, v Jk! -•••-

AN M 

(20) 

11 (S)-2-(l-((6-aminc^5-bromo~2~melhylpyiimidin-4-yl)amino)ethyl)»5-chloro-3-

$quinazolm~4(3H)-one (Compound 20). !H NMR (400 MHz, DMSG-J&) 5 7.82 - 7,7f 

(IK, 1H), 7.65 (dd, J - 8.2, 1.2 Hz, IH), 7.61 - 7.55 (m, 3H), 7,49 - 7.39 (m, 3H), 4,91 (d, J = 

7,3 Hz, IH), 2.19 (s, 3H), 1.37 (d, J= 6.7 Hz, 3H), 

Ci O 
it V „-v 

I 
T 
NH2 (2i) 
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162] (S)~2-(l~((6-amino-5~brorao-2-methylpyrimidin^~yl)amino)ethyl)-5~cl2loro-3-

(3J5-clifiii0r0pb.eiiyl)qum8Z0lin-4(3H)"0se (Compound 21). lH NMR (400 MHz, DMSO-ak) 

8 7.85-7,78 (m, IB), 7.69 (dd, J- 8.2,1.2 Hz, IH), 7.62 (dd, J - 7,8, 1.2 Hz, IH), 7.57-

7.51 (in.: IH), 7.43 - 7.33 (m, IH), 7.16 - 7.10 (m, 1H), S.09 (dd, J = 7.8, 6,4 Hz, IH), 2.20 

(s. 3H), 1.42 (d, J - 6.7 Hz, 3H). 

O 
•I X.AJ rr 

•55^ j 

NH, 

(S)-2,4-diamino-6-((l-(5-(2-motpholinoethoxy)~4-oxo-3-phenyl-3,4-

-2-yl)ethyl)amino)pyrimidine-5-carbonitrile (Compound 22). lH NMR 

(400 MHz. DMSO-4) 8 9.59 (s, IB), 7.82 (t, J= 8.2 Hz, IH), 7,60 - 7.12 (br m, 2H), 7.57 -

7.39 (m, SB), 7.35 (dd, J= 8.2, 0,9 Hz,! H), 7,21. (dd, J= 8.3,1.0 Hzs IH), 7,09-6,74 (br m, 

2H), 4.89 •- 4.75 (m, IH), 4.46 (q,/= 4.9 Hz, 2H), 3.87 (d, J- 12,9 Hz, 2H), 3,62 - 3,4! (m, 

6H), 3.27 - 3.10 (m, 2H), 1.30 (d, /= 6.6 Hz, 3B). ES/MS 528.2 (M-H-f), 

o 
vo o f 

N 

!?X, 

1 T 
N' 

NH, 

(S)-2,4-diamino-6-((l -(5-(2-(azepan-1 -yl)ethoxy)-4-oxo-3-phen.yl-3,4-

2-yl)eithyl)amino)pyrimidine~5~carbonitrile (Compound 23), *H NMR 

[400 MHz, DMSO-4s) 8 9.12 (s, IH), 7.82 (t, J= 8.2 Bz, IH), 7.63 - 7.22 (br m, 2H), 7.56 -
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7.3? (m, SH), 7.34 (dd, J= 8,2,1.0 Hz, IH), 7,21 - 6,84 (br m, 2H), 7,19 (dd, J- 8.3,1.0 Hz, 

Hi), 4.90 - 4.78 (m, IH), 4,46 (q, J= 5.1, 4.5 Hz, 2H), 3,54 (q, J === 4.8 Hz, 2H), 3,52 - 3,40 

(m, 2H), 3.35 - 3.21 (m, 2H), 1,8! - 1,67 (m, 2H)S 1,67- 1,53 (m, 2H), 1.53 - 1.40 (m, 

1,31 CcL J= 6,6 Hz, 3H), ES/MS 540,3 (M+H4), 

o o 

HN^,N I: 
T 

(S)-2,4-diamino-6-((l -(4-oxo-3- -5-(2-(pyrrolidin-1 -yl)ethoxy)-3,4-

(400 MHz, DMSO-4) § 9.56 (s, IH), 7.80 (t,/= 8.3 Hz, IH), 7,59 - 7,08 (brm, 2H), 7.55 • 

7.38 fm, 5H), 7.32 (d, J~ 8,3 Hz, 1 HI 7.20 • ), 7.20 •••• 7.14 (m, IH), 7.02 - 6.64 (br m> 2H), 4.85 -

4.74 (m, IH), 4,44 - 4,30 (m, 2H), 3.64 - 3.53 (m, 4H), 3.23 - 3,08 (m, 2H), 2,01 - 1,85 (ms 

1,29 (d, J~ 6.6 Hz, ™ 

A 
-V-

N' 

N 

2-((2-(l-((2,6-diamino-5-cyanopyrhmdiii-4-yl)amiiio)ethyl)~4-oxo-

3-phenyl-3,4-dihydroqutnazolin»5-yl)oxy)acetate (Compound 25). !I 

DMSO~4) 8 7.70 (t,/= 8.2 Hz, IH), 7.57 - 7,31 (m, 7H), 7,24 (dd, J - 8,2, 
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6.91 (dd, J ••== 8.4, LI Hz, IB), 5,02-4,89 (m, IH}, 4.83 

3H), LIS (d, J::: 6,2 Hz, 6H). ES/MS 515.2 (M-H+). 

•••• 4,74 (tn, 3H), 1.29 (d,«/- 6.6 Hz, 

0 
\ 
/ 

O O 

HN. ,N, 

(S)-2,4~diamin.o-6-((l -(4-oxo-5-(2«(2-oxqpyrrolidin- l-yl)ethoxy)-3-phe 

~2~yl}ethyl)amino)pyrimidine-

i6) 8 7,97 - 7,12 (br m, 4H), 7.72 (t, J~ 8.2 Hz, IH), 7.55 - 7 

7.2! (dd, J - 8.1, 0.9 Hz, IH), 7.07 (dd,8,4, l.I Hz, IH), 4.87 - 4.75 (m, 

5.3 Hz, 2H), 3.55 3.47 (m, 4H), 2.14 (f, J= 8.1 Hz, 2H), 1.81 (p, J= 7. 

o o 

N-

..N NHJ, 

fN 

{27} 

[00268] (S)-2 

dihydroquinazolin-2 

(400 MHz, D 

7.16 (br m, 2B), 730 (dd, J- 8.1, 0.9 Hz, IH), 7.!4 (dd,./ - 8.4,1.0 Hz, 

•(5-(2-(dimethyIammo)ethoxy)~4-oxo-

ise-5-earbomtrile (Compound 27), ]H NMR 

7.79 (iJ= 8.2 Hz, IH), 7.58 -- 7.38 (m, SHI 7.48 

4,84 - 4.7! (ro, IH), 4.44 - 4.36 (m, 

1,29 (d,./- 6.8 Hz, 3H>. ES/MS 

3.50 (q, J= 4.6 Hz, 2H), 2,89 (s, 3H), 2.88 (s, 3H), 

i+H';\ 
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o M J 

L 
"4s. ..-X ff 

t ii 
J 

vrr" 

N" T NH9 

(S)-2,4-diam.tfl.o-6-((l~(4-oxo-5-(2-oxo-2-

s1ihydroquinazolin-2"yl)ethyl)amIiio)pwknidine~5~carbonimIe (Compound 28). 1H NMR 

(400 MHz, DMSCMs) 8 7.91 - 6,81 (br m, 4 H), 7.69 (ddd, J= 8.2, 7.4,1.0 Hz, IH), 7.45 (dt, 

J= 21.8, 9.9 Hz, SB), 7.20 (dt,8,1, LI Hz, IH), 6.90 (d, J™ 8.3 Hz, III), 4.88 (s, 2B), 

4.85 --4.77 (m, IH), 3.44- 3.33 (m, 4H), 1.58- 1,34 (m, 6H), 1.30 (d,/= 6.5 Hz, 

ES/MS 540.2 (M+H+), 

*0 o 

Vr-v** 

(t, J™ 8,2 Hz, IH), 7.55 

.36 (m, 51 h, 7.19 (dd, J- 8.2, 0.9 Hz, IH), 7.04 (dd, J::: 8.5,1.1 Hz, IH), 4.84 - 4.72 (m, 

), 3.88 (s, 2.H), 3.46 - 3.31 (m, 4H), 1.30 (d, /= 6,6 Hz, 3H), 0.87 (s, 3H). ES/MS 517.2 
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o o 
if " 'V'"' N 

J 

. ,N. ,NH, 
N-j" 

•«' 1" •4^ I 

-0X0-3-

dihydroq«ina2oIin-2-yl)ethyI)mnino)pyrimidine-5-carbomtrile (Compound 30). *H NMR 

(400 MHz, DMSO-4) S 9,06 (br s, IH), 7.82 (t, /= 8.2 Hz, 1H), 7.63 - 7.24 (br m, 2H), 7.56 

- 7.39 (tn» 5H), 7.34 (dd, J~ 8.2,0.9 Hz, 1H), 7.20 (dd,J~ 8.3,1.0 Hz, IH), 7.01 (br s, 2H), 

4.90 - 4,78 (m, 1H), 4.50 - 4.38 (m, 2H), 3.56 (d, J - 12,2 Hz, 2H), 3.48 (qs 4.9 Hz, 2H), 

1, J= 11.3 Hz, 2H), 1.70 (d, J= 14.3 Hz, 2H), 1.62 - 1.41 (m, 3H), 1,37 - 1.26 (m, IH), 

.31 (d, 7=6.7 >/MS 526.3 (MiH' i, 

o o 

fV N 

•"v.-"' 

(4-oxo-3 -phenyl-5 -(2-(4~phmylpiperazm~1 -yl)etboxy)-3,4-

dihydK>qumazolin-2~yl)ethyl)amino)pyrimidine-5-carbonitrile (Compound 31). *H NMR 

(400 MHz, DMSO-4) § 9.50 (s5 IH), 7.85 (t,/= 8.2 Hz, IH), 7.79 - 7.29 (m, 8H), 7.29 

7.19 (ffi, 3H), 7.03 (br s, 2H), 6,92 (dd, J — 8,4, 1,2 Hz, 2H), 6.87 (!, J= 7.3 Hz, IH), 4,91 -

4.79 (m, IH), 4,58 4,44 (m, 2H), 3.77 - 3. 

2H). 1.31 (d, J= 6.8 Hz, 3H). ES/MS 603,3 ( 
3,38-3,21 ( ? A*.I S.Jj 2.90 - 2,7 
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X> o 
-V 

\ "s, > 

T 
NH-3 (32) 

(S)~2?4~diamino-6-((l-(5-(2-(2-niethyl-lH-imidazol-l-yl)ethoxy;)-4-oxo~3-

5oliii-2-yl)elliyl)amino)pyrimidine--5~carbomtole (Compound 32). *H NMR 

(400 MHz, DMSO-4) 8 7.87 (d, J - 2.1 Hz, IH), 7,84 - 7,55 (br m, 2H), 7.77 (t, J::: 8.2 Hz, 

IH), 7.55 •••• 7.38 (m, 6H), 7.40 - 7,08 (br ra, 2H), 7.26 (dd, J= 8.2, 0.9 Hz, IH), 71 

8,5, 1,0 Hz, IH), 4.88 - 4.76 (m, IH), 4.56 - 4.47 (m, 2.H), 4.45 • 

5H), ES/MS 523,2 (M+H*). 

\,X 
o [ jj 

. X / "N V 

NH2 

1 -(5-(2-( 1 -methylpyrrolidin' 

5 

IH), 7,83 - 7 

4-0X0-3-. 

>3), !H NMR 

7.57 - 7,39 (m, 5H), 7.29 • 

•I), 3.84-3.2' 6.51 (br m, 4 H), 7,27 - 7,08 (m, 2H), 5,13 - 4.93 (m, I K). 4.86 - 4.71 (m, 

(m, 2H), 3,29 - 3.13 (m, IH), 3.13 - 2.96 (m, IH), 2,76 - 2.70 (m, 3H), 2,29 - 1,57 (m, 60), 

1.34 - 1.24 (m, 3H). ES/MS 526.3 (M+B+). 
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P*€ 

k 

. i , 
"V N 

'v" 

N-- ^ Y 

[00275] (S)-2,4-diamino-6-((1-(5-((3-meUiyloxetan""3-y!)methoxy)-4-oxo-3-phen.yl-3,4-

dthydroquinasolm-2-y1)ethyl)amino)pyriinidine-5-carbomtrile (Compound 34). NMR 

(400 MHz, DMSO--;/,;) 8 7.70 (t,,/- 8.2 Hz, IH), 7.55 - 7.39 (m, SHX 7.16 (dd, J= 8,2, 0.S 

Hz, IH), 7.06 (d, J= 8.1 Hz, 1H), 6.74 (d, J= 7.0 Hz, 1H), 6.53 (s, 2R)„ 6.23 (s, 2H), 4.68 

4,58 (m, IH), 4.46 (d, J — 5.7 Hz, 2H), 4.21 (dd,J=5.7s 1.0Hz,2H), 4.11 (s, 211), 1.34 (s, 

3H), 1.22 (d, J= 6.7 Hz, 3HK ES/MS 499.2 (M+H4). 

V0 

V Xfcl' N 

N 

NH2 

^VN 
*••• I 

NH, 

(S)-2,4-diamiiio~6-((l"(5-(2-morpholmo-2-oxoethoxy)-4-oxo-3-p}ieiiyi-3,4-

dihydroquinazolin-2-yl)ethyl)amino)pyrirnidme-5~carbonitrile (Cc 35). Ii NMJ 

(400 MHz. DMSG-40 8 7.97 (br s, IH), 7.77 (br s, 11:1), 7.74 - 7.64 (m, IH), 7.63 - 7.( 

ro, 2H), 7,62 -- 7.26 (m, 5H), 7.25 - 7.15 (m, IH), 6.97 •••• 6.88 (m, IH), 4.98 - 4.88 (m, 

4.89 - 4.45 (m, IH), 3.61 - 3.31 (m, 8H), 1.36 - 1.16 (m, 3H). ES/MS 542.2 (M+H*). 
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T 

NH-> 

~4~OXO~ 

lenyl-^ ,4-dihydroqaffiazoIin~2 
lH NMR (400 MHz, DMSO-rf6) § 8,02 - 7,54 (br m, 2H), 7.69 (t,,/- 8,2 Hz, IH), 7,58 - 7.31 

(m, 5H), 7,49 - 6.92 (br m, 2H), 7.20 (dd, J~ 8.1, 0,9 Hz, 1H), 6,89 (dd, J~ 8,5, 1.0 Hz, IH), 

4.89 (s, 2.H), 4.86 - 4.78 (m, IH), 4,23 (d,,/:::: 13.0 Hz, IH), 3.82 (d5 J - 13.6 Hz, IH), 2,96 

(t, J•••••• 12,8 Hz, IH), 2.59 - 2.49 (m, IH), 1,64 - 1.48 (m, 3H), 1.30 (d, J = 6.6 Hz, 3H), 1.16 

- 0.88 (m, 2H), 0.85 (d, J= 6.1 Hz, 3H). ES/MS 5543 (M+H*). 

H2N. .0 

(37) 

•(2-C1 -((2s6-diajmmo~5~c; 

~5~y 

8.04 - 6.99 (br m, 4H), 7.73 (dd, J - 8.1, 7.4 Hz, IH), 7.55 

7,37 (m, 5H), 7.34 (dd, /= 7.6,1.3 Hz, IH), 7.15 (s, IH), 

. J= 7.6 Hz, 2H), 2.37 - 2.28 (m, 2H), 133 (d,/== 6.6 Hz, 3H). ES/MS 470.2 

•oxo-o-pnenyi-

H NMR (400 MHz, DMSO-4) 8 

8.2,1.2 Hz, IH), 7,53 --

, IH), 4.94- 4,82 (m, IH), 

(M-4-f). 
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I o 
vrv,.--*" 

F 

v 

;>-4~QXQ-3-(S)-3-(2-(l -{(2,6-di amino-

DMSO-4) S 7.89 - 7.45 (br m, 3H), 7.62 (dd, /- 10.0, 8.4 Ez, 2H), 7,52 - 7,44 (m, 2H), 

7.44 -- 7,33 (m, 3H), 7.30 (dd, J - 8,4, 5.0 Hz, IH), 7.13 (s, IH), 6,67 (s, IH), 4,93 - 4.82 ( 

IH), 3.27 (t, J 7.5 Hz, 2H), 2.33 - 2.24 (m, 2H), 1.32 (d,/= 6.7 Hz, 3H). ES/MS 488.2 

?N.V ,-.0 i Xp~ 

o >5 

If 
F 

X.-"" 

H^L ,N 

NH, (39) 

o-5-cyanopyrimidin-4~yl)amiao)ethyl)-3-(3,5-

difIuorophenyi)-8-fluoro-4-oxo-3 »4-dihydroquinazo'!iri-5-yl)propaiiamide (Compound 3 9^ 
;H NMR (400 MHz, DMSG-4) 8 7,76 - 6,79 (br m, 4H), 7.65 (dd, J= 10.0, 8.4 Hz, IH), 

7,44 (d, J" 9,2 Hz, 1H), 7.36 - 7.23 (m, 2H), 7.2! - 7.07 (m, 2H)S 6.68 (s, 1H), 5.03 • 

(m, IH), 3.27 (t, /= 7.6 Hz, 2H), 2,30 (I, J- 7.6 Hz, 3.H), 1,37 (d,/= 6,5 Hz, 3H). ES/MS 

4H:fY 
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H2N^O 

o 

HNV „ 
T| V-C|" 

,--vv N 

{S)~3~(2~(l-((2,6-diai»ino-5-

difluoropheayl)-4-oxo-3»4-amydroqmiiazoiiG-3-yijpropananii<Je (Uonr 

(400 MHz, DMSO-4) S 7.95 - 6.82 (brm, 4H), 7/77 - 7,67 (m, IH), 7, 

7,44 (d, 7•••••••• 9.0 Hz, IH), 7.34 (dd, J- 7,7, 1.3 Ez, IH), 7,27 (tt, 7 = 9,2 

7,09 (m, 2H), 6,68 (s, IH), 5,03 - 4.89 (m, IH), 3.32 (t 7 = 7,6 Hz, 21 

2I I), 1.36(47= 6.6 Hz, 

(3,5-

spound 40). 5H NMR. 

9 - 7.52 (nu IH), 

2.5 Hz, IH), 7,21 -

2.31 (t, 7= 7.6 Hz, 

.A 

/•S, v'rf nr V-* 
NH3 

[S}~3 -(2-( 1 ~((2,6-diamino-5-chlo: 

luoro-4-oxo-

Hz, DMSO-4) 5 11.39 (br s, IH), 7 

IH), 7.57-7.41 (m; 3H), 739 - 7.23 (brm, IH), 1.1 

9.3, 2.4 Hz, IH), 7,18 (s, IH), 7.07 (d, 7= 8.8 Hz 

3,37 - 3,25 (m, 2H), 2.34 (dd, 7= 8.5, 6.8 Hz, 2H), 1, 

> ($, IH), 7.70 (c 

i, 7™ 8.5, 5.0 Hz, IH), 7,31 (tt, 7 = 

6.73 (s, IH), 5,08 - 4.95 (m, Hi), 

(d, 7= 6,6 Hz, 3: 
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H2N^< 

N o 
X.... 

f| T M 

X ^X 
v-

(S)-3-(2-{ 1 ~((2,6~diamixio-

ditli3oroplienyl)~4-oxo-3s4"diliydroiiui»azolin-5«yl 

(400 MHz, DMSO-4) 5 11.54 (br s, IH), 7.86 - 7.71 (ra, 2H), 7.62 (dd, 7= 8.1,1.3 Hz 

7.52 (s, 2H), 7.51 - 7.47 (m, IH), 7.39 (dd,,/- 7.5,1.3 Hz, IH), 7.31 (tt, J-9.4, 2.4Hz, 

IH), 7.19 (s, IH), 7.14 -- 7.02 (m, 1H), 6.73 (s, IH), 5.08 - 4.93 (m, IH), 2.54 - 2.48 (m, 2H), 

2.42 - 2.29 (m, 2H), 2.08 (s, OH), 1.43 (d, J = 6.6 Hz, 3H). ESfl 

<• -V'' 

o 

HN... ..N.. ,NH? 

3,4-dihydroquinazolin-5-y])propanamide (Compound 43). JH NMR (400 MHz, DMSO-^4) 8 

11.38 (s, IH), 7.79 (d, J = 7.3 Hz, IH), 7.75 (dd, J - 8.1,7.4 Hz, IH), 7,59 (dd, J = 8,2,1.2 

Hz, IH), 7.57 •••• 7.45 (m, 4H), 7,45 - 7.38 (m, 3H), 7.36 (dd, /- 7.6, 1.3 Hz, IH), 7.17 (s, 

IH), 6.71 (s, IH), 4,95 ~ 4.83 (m, IH), 3.42 - 3.29 (m, 2H), 2.34 (dd, J~ 8.4,6.8 Hz, 2H), 

137 (d, 6,7 Hz, 3.1:5), ES/MS 479.2 (J 
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^ .,^0 

o 

^ A X 
F H -N^NHa 

cr V 
(44) 

)285] (S)-3-(2-(l-((2,6^ia33iino-5-cWompyrimidia~4-yl)amiao)eth.y!)'-8-'fluoro~4-oxo-3-

phenyl-3,4-dihydroquinazolin-5-yl)propanat'nide (Compound 44), *H NMR (400 MHz, 

DMSO-4) 8 7,71 --- 7.63 (m, 2H), 7.59 - 7.51 (m, 2H), 7.51 - 7.38 (m, 5H), 7.35 (dd,/= 8.4 

5.0 Hz, IH): 7.25 (br s, 2H), 7,18 (s, IH), 6,72 (s, 1H), 4,95 -4,85 (m, IH), 3.37 - 3.19 (m, 

2H), 2.38 - 2.29 (m, 2H), 1.38 (d, J= 6.6 Hz, 3H). ES/MS 497.1 (M+IF). 

/ i 

1 K 
-X 

-v. 

..fSL „NHj> 

[00286] (S)-2,4-diamino-6-(( 1 -(4-oxo-3-phc»yl-5-(3-(pym>Hdin-1 -yl)propyl)-3s4-

dihydroqiiinazolin"2-y!)ethyl)amino)pyHmidme~5-carbomlTile (Compound 45), SH NMR 

(400 MHz, DMSO~<4) § 9.37 (br s, IH), 7.78 (dd J~ 8.2,7.4 Hz, IH), 7.69 - 7.35 (br m, 

2H), 7.59 (dd, J - 8.1,1.2 Hz, 1H), 1.51 - 7.40 (m, 5H), 7.37 (dd, J === 7,5, 1,2 Hz, Hi), 7.20 . 

6.84 (br m, 2H), 4.92 - 4.80 (m, 1H), 3.55 -• 3,43 (m, 2H), 3.25 - 3.09 (m, 4H), 2,99 - 2.85 

(m, 2H), 2.03 - 1.69 (m, 6H), 1.32 (d, J= 6.6 Hz, 3H). ES/MS 510.2 (M-4-Q. 
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r i 

A. rr "Y -':^v 

vvV*^ 

NH'j 

-6~((l-(4-oxo» 

!roqttmazolin~2~yI)ethyi)amino)pyrimidine-5-

jeridm-1 ~yl)propyl)~3,4-
l-r 

6 8. 

7,56 - 7.40 (m, 

oi X 

. 7.37 

/= 8.1, 7.4 Hz, J ••••••• 8,2, 
, 7 = 7.5 Hz, ,7.35 

3.38 (d, 7 = 12,2 Hz, 2H), 3.24 - 3.10 (m, 2H), 3.10 - 2. 

1.98 -• 1.83 (m, 2H). 1.74 (d, 7 = 13.6 Hz, 2H)S 1.69 -

its, 

, 2.88 - 2,73 (m, 

•H), 1.30 (d, 7= 6.6 Hz, 

c / 1 r~-J t 

V i... 
N y 

w 

(S)-2,4-dianiino-6-((l-(5-(3-(3,3-difluoropytrolidin-l-yl.}propyl)-4~oxo-3-phenyl-

"2-yl)ethyl)amino)pyrimidiDe-5~carbor5Mle (Compound 47). *H NMR 

(400 MHz, DMSO-4) S 7.71 (t, 7- 7.8 Hz, IH), 7.60 - 7.43 (m, 6H), 7.30 (dd, 7=== 7.6,1,3 

Hz, IH), 6,78 (d, 7= 7.2 Hz, IH), 6,55 (s, 2H), 6,25 (s, 2H), 4.78 -4.66 (m, IH), 3.19 - 3.08 

(m, 2H), 2,80 (t, 7= 13.5 Hz, 2H), 2.6! (t, 7- 6.9 Hz; 2H)? 2.40 (t, 7= 7.3 Hz, 2H), 2.25 -

2,08 (ra, 2H), 1.73 -1.59 (m, 2H), 1.26 (d, 7- 6.6 Hz, 3H). ES/MS 546.2 (MH-l-f), 
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j" 
„ ^ --'••v. p v X 

x?; :.-- x. .\>x ,.•• 

H*L M., viy-

I 
NHj 

191 {S)-294-<Hamino-6-((l-(5-(3-(4,4-difl-aoropiperidm»l-yl)propyi.)-4-oxo»3-pheayl~ 

3,4-dihydroqi«nazoLin-2-yL)efeyl)amino)pyrimidin©-5-carbonitrUe (Compound 48). 3H NMR 

(400 MHz, DMSO-d*) 6 9.34 (s, IH), 7.80 (d, J - 7.8 Rz, IH), 7.59 (dd,,/- 8.2, 1.2 Hz, 1H), 

7,57 - 7.40 (m, 50), 7.37 (dd, ./- 7,5, 1.2 Hz, IH), 7.40 - 6.52 (br m, 4 H), 4.91 •••• 4,80 (m, 

IH), 3.64 - 3.51 (m, 2H), 3.28 •••• 3,00 (m, 6H), 2,38 - 2.23 (m, 2H), 2.23 - 2.00 (m, 211), 1.98 

- 1.85 (m, 2H), 1.31 (d.J- (5.6 Hz, 3H), ES/MS 560.2 (M+H*). 

I r 
p r 3 

5 

^ N 
HN. ,N^ , 

ll *T 
L. 

(49) 

2,4-diammo-6-((( 'lS)-l-(5~(3-(3,5 -dimethylmorpholino)propyl)~4-oxo-3-phenyl -

iixiaz»lin-2-yl)ethyl)amino)pyrimidme-5-carbonitrile (Compound 49). *H NMR 

(400 MHz, DMEO-4) 6 9.70 - 9.12 (br m, IH), 7.79 (dd, 8.2, 7.4 Hz, IH), 7,72 - 7.26 

(m, 9H), 7.08 (br s, 2H), 4.88 (t, J::: 6,8 Hz, IH), 4.29 ~ 3.62 (m, 2H), 3,51 - 2.91 (m, 6H), 

2,65 - 2,53 (m, 20), 2.03 - 1.82 (m, 2H), 1,40 -1,18 (m, 30), 1.13 - 0.96 (m, 6H). ES/ 

554.3 (M-fH+). 
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V o 
X 

T ,1 

*ff 

1 
NH, (50) 

S2olm~2-yl)etjiyl)amin0 )pyrimi dm e~5~ca 

(400 MHz, DMSO-4) 8 9,36 (s, IH), 7,67 (dd, J- 9,9, 8.3 Hz, IH), 7.59 -737 (m, 5W 

7.33 (dd, J - 8.4,4.9 Hz, IH), 7.30 - 6.61 (m, 4H), 4.92 -4.78 (m, 1H), 3.55 - 3.39 (m, 

3.20 - 3.03 (m, 4Bh 2.97 - 2,83 (m, 2H), 2,03 - 1.65 £m, 6H), 1.31 (d, J = 6.7 Hz, 3H). 

vi+ff). 

HN^N^NH2 

(S)~2/ •(3-(3,5 -difl«orophenyl)-4-oxo-5 -(3 -(pyrrolidin-1 -

-5-carbonitrile (Compound 

51). NMR (400 MHz, DMSO-4) § 9.37 (br s, 1H), 7.78 (dd, J~ 8.2,7.4 Hz, 1B), 7.69 -

6.65 (br m, 4H), 7.60 (dd,/= 8.!, 1.2 Hz, IH), 7.48 - 7.41 (m, IH), 7.37 (dd, J= 7.5, 1.3 Hz 

I), 7,29 (tt, J === 9,3, 2,3 Hz, IH), 7,15 (d, /= 9,0 Hz, !H), 5.00 - 4.90 (m, IH), 3.54 - 3,40 

H), 3,24 - 3,06 (m, 4H), 2.99 - 2,84 (m, 2H), 2,02 - 1,67 (m, 6H), 1.36 (d, /= 6.5 Hz, 

ES/MS 546.2 (M-HH+). 
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\ / 
O" 

A, ••"A,--' 
° < • V 

hL „NH3 

lin-2-yl)ethyl)amino)pyrimidme' 

(br s, IH), 7,76 (dd, /= 8,2, 7,4 Hz, IH), 7.68 - 7.31 (m, 7H), 

7.57 (dd, J~ 8.2,1.2 Hz, IH), 7,35 (dd, J- 7.5,1.3 Hz, IH), 7.09 (br s, 2H), 4.92 -4,78 (m, 

.78 •••• 3.63 (m, 2H), 3.45 - 3.15 (in, 3H), 3,15 - 2.93 (m, 3H). 2.93 - 2.77 (m, IH), 2.7° 

2.65 (m, IH), 1.98 - 1.81 (is, 2H), 1,37 - 1,26 (m, 3H), 1.22 - 1.13 (m, 3H), 1.08 (s, 3! 

3 {IS 

o 

r 

•&£ T 

-oxo-o-pner 

354-dihydroquix'iazoliri-2-yl)e.&yl)amiiio)pyrimidine~5-carbonMk (Compound S3). JHN& 

(400 MHz, DMSO-ds) & 9.26 (s, IHk 7.91 - 7.60 (m, 3H), 7.61 •••• 7,53 (m, IH), 7.53 •••• 7.12 

(m, 8H), 4.94 - 4,81 (ra, IH), 3.94 - 3,84 (m, IH), 3.65 - 3.48 (m, 2H), 3.40 (d, J= 12,6 Hz, 

IH), 3.37 - 2.99 (m, 5H), 2.92 - 2,76 (in, IH), 2.02 - 1.74 (m, 2H), 1.34- 1.28 (m, 311), 1.26 

(s, 3H), 1.20 (s, 3H). ES/MS 554.3 

129 



WO 2015/200352 PCT/US2015/037234 

Fx F 
-v"X\ 

X- ' * \ 

. s O if "<v' ^ 

fsL MH? 

s Y 

|00295] (S)-2>4-diamino-6-((l-(4-oxo-3-phenyl-5-(3-(2,2,6,6-

tetrafluoromorpho!ino)propyl)-3,4^ihydroquiaazolin~2-yl)ethyl)amino)pyriinidme-5-

carbomtrile (Compound 54), jE NMR (400 MHz, DMSCMO § 8-04 (br s, 2H)S 7,90 (br ss 

3H), 7.72 (t, J- 7,8 Hz, IH), 7.53 (dd, J= 8,2, L2 Hz, IH), 7.52 -• 7.34 (m, 5H), 7.31 (dd, J 

------ 7.5, 1.3 Hz, IH), 4,93 - 4,82 (m, IH), 3,20 - 3,02 (m, 6H), 2.51 (t, J = 7.3 Hz, 2H),! .69 (p, 

J- 7,6 Hz, 2H), 1.31 (d, J= 6.6 Hz, 3H). ES/MS 598.2(M+H'f). 

VN "N 

O 

MN^N^NH2 

N';" 

f00296! (S)~2,4~diamino-6-(( 1 ~(5-(3 -(3,3 -diflxioropyrrolidia-1 -yl)propyl)-8-f1uoro-4-oxo~ 

3"phenyl»3s4"dihydroqmna2:oiiii"2»yl)etliyl)ami'no)pyrimidme-5-carboniSTile (Compound 55), 

hi NMR (400 MHz, DMSO-4) § 10.46 (br s, IH), 7.72 (dd,/= 9.9, 8,3 Hz, IH), 7.63 - 7.41 

(m, 6H)S 7,41 •• 7,13 (br m, 2H), 7.37 (dd, J------ 8,4, 4.9 Hz, 1H), 7,09 (br m, 2H), 4,96 - 4,84 

(m, IH), 4.09 (s, IH), 3.71 (s, 3H), 3,46 - 2.98 (m, 4H)} 2.79 - 2,35 (m, 2H), 1.94 - 1.73 (m, 

2H), 1.35 (d,./ - 6.6 Ez, 3H). ES/MS 564,2 (M+I-f). 
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/ "\ 
\^N. 

\ 
"l O ^ AA 

VNYNHJ! 
,.--v ,.^-N r 

NH, 

3,4-dihydK>qumazolin-2-yl)me1hyl)amino)pyrimiditie-5-carbomtrile (Compound 56), H 

NMR (400 MHz, 

Hz. I HI 7.59-

« (s, IH), 7.81 (t, 7,8 Hz, IH), 7,63 (dd, /= 8,2, 1.2 

732 - 6.73 (br m, 5H), 4,68 (t,7.7 Hz, IH), 3.47 - 3.26 (HI, 

2H), 3,25 - 3.08 (m, 4H), 2.94 (br p, J - 8.0 Hz, 2H), 2,06 - 1.69 (m, 6H), 1.44 - 1.29 (m, 

IH), 0.51 - 0.31 (m, 31! K 0.08 - 0,(51 (m iS/MS 536.3 (M+IT). 

HN„ I 

NH, (57) 

(S)-2,4-diamino-6-((cyclopropyl(4~oxo-3-phenyl-5-(3-^)iperidm~l-yl)propyl)-3,4-

lin-2~yl)methyi)amino)pyrim.idine-5-carbomlTile (Compound 57). NMR 

>.22 (s, IH), 7.79 (t, J= 7.8 Hz, IH), 7.64-7.43 (m, 6H), 739 (d, J 

IH), 6.63 (s, 2H), 6.45 (d, J~ 7.9 Hz, IH), 6.24 (br s, 2H), 4.72 (t,/= 7.5 Hz, 1H), 

3,46 - 3.30 (m, 2H), 3,18 (t, J= 7.8 Hz, 2H)S 3 

(m, 2H), 1.82 - 1.47 (m, 511), 1.43 - 1 

ES/MS 550.3 (M-Ktf') 

2H), 2.89 1.86 

i, 3H 
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/ 1 

k O ^ A 

¥ 1' ^VK 
•r-'" I NH, 

[00299J (S)-2>4-diamino-6-{(cycLopropyl(8~fluoro-4-oxo-3-phenyl-5~(3-(pyrroIidin-l-
yl)propyl)-3,4-dihydioqiiinazolin-2-y!)methyl)ammo)pyrimidiae»5-caii)onitril.e {Compound 
58), 5H NMR (400 MHz, DMSO-4) 8 9.43 (s, IH), 7,69 (d, J ™ 8,8 Hz, IH), 7,62 - 7.15 (m, 
7H), 6.94 {br s, 2H), 4.71 - 4.58 (m, IH), 3.99 - 3.30 (m, 2H); 3.11 (s, 4H), 2.99 - 2.82 (m, 
2H), 2.03 -• 1,67 (m, 6H), 1.47 -1.30 (m, IH), 0.52 - 0.29 (m, 311), 0.12 - -0.08 (m 
ES/MS 554.3 (M+H+). 

A 

O X A • ' "A,- - -

N' 
NH, 

['00300} (S)-2,4-diamiao-6~((cyclopropyl(8-fl'uoro-4-oxo-3-phcsnyl-5-(3-(piperidijti-i-
yl)propyl)-3,4-dihydroqiiiiiazolm-2-yl)metliyl)aniixio)pyrimi(iine-5-caibonitrile(Compoimd 
59). *H NMR (400 MHz, DMStWg) 8 9.05 - 8.90 (m, IH), 7.75 - 7,65 (m, IH), 7,65 - 7,41 
(m, 6H), 7.35 (s, 2H), 7.28 (s, IH), 7.13 (br s, 2H), 4.70 - 4.58 (m, IH), 3,42 - 3,30 (m, 2H), 
3.22 ~ 2.94 (m, 4H), 2.85 -- 2,68 (in, 2H), 1.93 - 1.78 (m, 2H), 1.78 •- 1.66 (m, 2H), 1.66 -
1,12 (ra, 6H), 0.52 - 0.31 (m, 3H), 0,11 0.02 (m, 01). ES/MS 568.3 (M+H*). 
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\v 
o 

A 

) 
,,N v .NH, •- s>v- •>-

1 01 

[00301] (S)-2-amino-4-chloro-6«((cyclopropyl{4-oxo-3-pheny!-5-(3-(pyr 

yl)pmpyl)~3,4-dihydroquinazolm~2-yi)me11iyl)aminG)pyrimidine-5-carhonitrile (Compound 

60), lE NMR (400 MHz, DMSO~4) S 9.38 (s, IH), 7,7? (dd, J= 8.2, 7.4 Hz, IH), 7.64 -

7.58 (m, 2H), 7.43 (tddd, J= 7.9, 5.9, 3.4,1.5 Hz, 3H), 7.36 (dd, J::: 7.5,1.3 Hz, IH), 7.32 -

7.18 (m, 3H), 7.08 (s, IH), 4.59 (t, J= 7.9 Hz, IH), 3.96 - 3.62 (m, 2H), 3.23 - 3.07 (m, 4H), 

2.97 •- 2.83 (m, 2H), 2.01 -• 1.69 (m, 6H), 1.51 - 1.35 (m, IH), 0.53 - 0.33 (m, 3H), 0.10 - -

0.01 (m, IH). ES/MS 555.2 (M+H*). 

S O & AANA 
X. /X 

l! ^ A ..N 

[00382] (S)-2,4-diammo-6-((l-(5-(3-cyclohexylpmpyl)"4-oxo-3~pheayl-3,4-

dihydroqiiiiiazolia-2-yl)ethyl)amino)pyriiriidine-5-carbomtrile (Compound 65). *H NMR 

(400 MHz, DMSO-4) 8 8.13 (br s, 2H), 7.98 (br s, 2H), 7.77 •••• 7.69 (m, 1 E% 7.57 -- 7.47 (m, 

3H), 7,47 -- 7.36 (m, 3H), 7.32 (dd, 7.5,1,3 Hz, IH), 4,91 (p, J::: 6.7 Hz, IH), 3.12 (t, J-

7.7 Hz, 2H), 1.68 •••• 1.46 (m, 7H), 1.34 (d, J-6.6 Hz, 3H), 1.24 - 1.00 (m, 6H), 0,88 - 0.72 

(m, 211). ES/MS 523.3 (M+H4), 
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Ci o f 
* WA •••••• 

i* f 
Ci 

(S)-2-amino-4~chloro~6~{(l"(5-ch.1oro~8-fluoro-4-oxo-

Iz, DMS0--4) 8 7.83 (d, J~ 63 Hz, IH), 7.76 (dd, J - 9.65 8:7 Hz, IH), 7.60 (dd, J •• 

8.8, 4.5 Hz, 1H), 7.56 - 7.46 (m, 2H), 7.46 - 7.33 (m, 30), 7.26 (s» IH), 4.94 -4.84 (m, 1 B}: 

1.37 (d, J- 6.6 Hz, 30), ES/MS 470.0 (M-i-H*). 

O 

i 1 

T r 
XV\-. 

N 

2-(5-chloro-3-(3,5 

ne~5 

Hz, 2H), 7.45 - 7.22 (m, 2H), 4.10 (s, 

IH), 7.65 (d 
7 S6 - '? 

8.2 Hz. IH), 7,56 (dd, /= 22.3, 9.1 

[m, 2H), 2,34 - 2.08 (m, 2H).ES/MS 

H 2* 

ci o 
^ M 

I H 

I § N 

1 
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(S)-2,4-diamin.o-6-(2-(5~chloro-4-oxo-3-phenyl-3,^ 

• * -yl)pyrimidine-5-carbonitrile (Compound 68). 5H NJ 

; - 7.65 (m, 2H), 7.72 - 7.49 (in, 4H), 7.42 (s, 2H). 5.25-5,20 (m, 1 H), 4J 

2.79 - 2.49 (tn, IH), 2.39 -• 1.7 

; P 
Ax. ..A N' 

* o- • 
T 

-OXO-: 1 -{(2f 6-diamino-5~C3 

8.02 (s, IH), 7.84 (s, IH), 7.77 - 7,65 (m, 1E), 7.61 - 7,40 (m, 4H), 7.29 (dd, J~ 7.3,1.3 Hz, 

IH), 4,8? (p, J= 6,7 Hz, 2H), 3.13 (dd, J= 8,8, 6.4 Hz, 2H), 2.17 (t J~ 7.6 Ez, 2H), L73 (p, 

J~ 7.7 Hz, 3H), 1,32 (d,/«6.6 Hz, 3H). (ES/MS 485.1 (M+H*). 

O 
X 

o & 
N 

(70) 

o-5-cyanopyrimidin-

3,4-dihydR>quinazolm-5-yl)butaiioic acid (Compound 70).1 

7,84 (d, J — 7.7 Hz, IH), 7,79 - 7.35 (m, SB), 7.30 •••• 6.77 (m, IH), 4.70 (s, 3H), 4,27 - 3. 

(m, 4H), 3,1! (did, J- 28.3, 13.0, 7.5 Hz, 3H), 2.30 - 1,95 (m, 3H), 1,98 - 1.28 (m, 4H). 

ES/MS 511.1 CM U f). 
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O 
A r un 

S 0 
JL x , f "V" "N" 
^ N ( 
^ „..NH 

(S)-4-(2-(l-((2,6-diamino-5-C5 

OX.O-;>,4~Q 

& 6 8.15 - 7.66 (m, 4H), 7,57 

Hz, 311), 2,1.8 (t, J= 7,6 Hz, 2H), 

521,1 CMHf). 

>. J= 7,6 Hz, 

8,2, 1,2 Hz, IH), 7.49 •••• 7.40 (m, 

6,7 Hz, 1H), 3.14 (dd, J~ 8.8, 6.0 

,1.37 (d,J= 6.6 Hz, 3H), ES/MS 

sS* O 

/V A. 
A 

». N~-H,:N 
N- & 

oxo-3,4-

H NMR. -1 -yl)pyrimidine~5-

(400 MHz, DMSO) S 8.27 (dd, J - 7.6, 1,4 Hz, IH), 8,04 - 7.88 (m, 3H), 7,79 • 

4H). 4.84 - 4.66 (m, IH), 4,05 (br s, IH), 3.90 (dt, J = 10.1, 7.5 Hz, IH), 3,48 (s, 3H), 2.09 

(br s, 2H), 1.91 (brs, IH), 1,85- 1,70 (m, IH). ES/MS 521.1 fM-
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q 
(Jk' o 

1 1 \ V , /• NS / 

H2N-^ -"\ 
kf_. v 

(73) 

4-oxo-3,4-(S)~2,4~diammo-6-(2-(3-{2-

(400 MHz, DMSO) g 8,27 (dd, J - 7.6, 1.5 Hz, IH), 8,05 - 7.94 (m, 2H), 7.77 7,56 (m, 

3H), 7.46 {td, J - 7.6,1.6 Ez, IH), 7.25 (br s, 2H), 4.69 •••• 4.60 (m, IH), 4.14 - 4.02 (m, IH), 

3,95 - 3.S3 (m, IH), 3.48 (s, 3H), 2.29-2.18 (m, 2H), 2,03 - 1,90 (m, 2H). ES/MS 521,1 

rMMf); 

O O 
^ vS. 

v A -

H2N 
N--^" 

\ 

(S)-2s4-diamino-6-(2-(3-(2-fi'aoropheayl)-5-(metih.ylsu!fonyl)-4-oxo-3,4~ 

(400 MHz, DMSO) 8 8.29 (dd, J - 7,6,1.4 Hz, IH), 8.06 --- 7.94 (m, 3H), 7.73 - 7.64 (m, 

IH), 7.56 (ddd, J - 9.9, 8.4,1.3 Hz, IH), 7.48 (td, I - 7.7,1.3 Hz, IH), 4.93 (br s, IH), 4.01 

(br s, IH), 3.94 - 3,85 (m, IH), 3.48 (s, 3H), 1.98 - 1.66 (m, 4H). ES/MS 521. 
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o 
S""' O 
1 1 

\ 

NH? 0 

(2,6-difiHoroplienyl)"5-(methyIsulibnyI)-4"Oxo-3,4~ 

amycux>qiimazoiin-z«yijpymmom-1-yl)pyriimdiiie~5~carboiiitrile (Compound 75): lH I 

(400 MHz, DMSO) 5 8,29 (dd, J = 7,6, L4 Hz, IH), 8,06 (dd, I = 8,2, 7.6 Hz, 1] 

J - 8.2, 1.4 Hz, IH), 7,78 (ddd, J = 15,0, 8,6, 6,4 Hz, IH), 7.58 •••• 7.47 7.18 (m, 3H), 7.18 (br 

s, 2H) 4.89 - 4.84 (m, IH), 4,05 -- 3,97 (m, IH), 3,94 - 3.83 (m, IH), 3.48 (s, 3H), 2,25 ~ 

2.09 (m, IH), 2,09 - 1.82 (m, SH). ES/MS 539.1 (M4lf); 

^•A.f,o o 
4., A 

H' 

XV*' 

HisL ^..N Y Y .A 
T 

0 

-(3-(3-flttorophertyl)-4-oxo-5-(phenylsulfonyl)-3,4-

(400 MHz, DMSO) § 8.54 (dt, J = 7.6, 1.3 Hz, IH), 8.18 - 8,04 (m, 2H), 7,72 •••• 7,67 (m, 

2H), 7.59 - 7.32 (m, 511), 7.27 - 7,01 (m, 3H), 4,89 (q, J = 6,7 Hz, IH), 1.32 (d, J = 6.6 Hz, 

3H). ES/MS 567.1 ft 
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' S'° o (0* 

"H 

H2N^ 

NH, (77) 

-oxo-3,4-

•1 -y!)pyrimidine~5~earbomtriie (Compound 77): lH NMR 

(dt, J - 7.7, 1.1 Hz, IH), 8.08 - 7.99 (m, IH), 7,94 (dq, J = 8,3, 

1.1 Hz, IH), 7.84 •••• 7.(57 (m, 3H), 7.67 •••• 7.19 (m, 8H), 4.70 - 4.59 (m, IH), 4.06 - 3.95 (in, 

IH), 3.99 - 3.81 (m, 1H), 2.13 - 1.93 (m, 2H), 1.92 - 1.80 (m, IH}. 1.72 - 1.61 (m, 

ES/MS 583.1 

HO. ̂  O 
X A 

HNV „.N Nr 

(78: 

-oxo-

)MSO) § 8.44 - 8.34 (m, IH), 8.22 - 8.13 (m, 2H), 7.75 - 7.59 (m, 2H)» 7.57 •••• 

IH), 7.41 (dddd, J === 17.5, 8.9, 6,1, 2.4 Hz, IH), 7.03 (dd, J - 11.3, 7.1 Hz, IH), 6.66 

:), 6.44 - 6,32 (m, 2H)S 4.99 (td, J = 7.1, 5,9 Hz, 1H), 4.93 (td, J - 5.5, 1.1 Hz, IH), 

.97 (m, 2H), 3.84 (q, J = 6.0 Hz, 2H), 1.50 - 1.46 (m, 3H). ES/MS 525/1 (M+H+); 
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(S)-2,4»diamiiio-6-((1-(3-(3-fIiiorophen.y!)~5-((24iydroxyethyl)tMo)-4-oxo-3,4-

dihydtoquinazolia-2-yl)efliyl)amino)pyriiKidine-5~carbonitrile (Compound 79): SH NMR 

(400 MHz, DMSO) 8 7.88 •••• 7.82 (m, 1H), 7.71 -- 7.60 (m, 2H), 7.59 - 7.34 (m, 4H), 6.96 

(dd, J - 15.5, 7.0 Hz, IH), 6.70 - 6.63 (m, 2H), 6.45 - 6.31 (m, 2H), 5.10 (td, J - 5.6,0.7 E 

IH), 4.94 - 4.g] (m, IB), 3.76 (q, J = 6.5 Hz, 2H). 3.15 (t, J = 6.7 Hz, 2H), 1.45 - 1.41 (m, 

3H). ES/MS 493.1 (M-

O (' 
- Av , , •••A, ... 

NH2 

(80) 

100317] (S)-2,4-diamino-6-((l-(5-(cycIopmtylsulfonyl)-3-(3-fluofophenyl)-4-oxo-3,4~ 

dihydroquinazolin-2-yl)ethyl)ainitio)pyrimidin.e-5-carbomtrile (Compound 80); 1H NMR 

(400 MHz, DMSO) 5 8.31 - 8.25 (ms IH), 8,06 •••• 8,02 (m, 2H), 7.94 - 7,36 (m, 6H), 7.27 

7.21 (m, 2H), 4.97 (q, J = 6.8 Hz, IH), 4.76 (It, J = 8.9, 6.3 Hz, IH), 1,98 - 1.43 (m, 9H), 

1.37 (d, J = 6.7 Hz, 3H), ES/MS 549.1 (M-HT); 
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I c 
S" O j: 

N" 

-y 

(81) 

| (S)-2,4-diamino-6-((l-(3-(3-fluoropheayl)-4-oxo~5-(o-tolylsxiIfonyl)-3,4-

d&ydroquina2»lm-2~yl)ethyl)aniino)pyrimidine-5-cari)onitrile (Compound 81): 'H NMR 

Hz, DMSO) 5 8,55 (dt, J := 7.6, 1.3 Hz, IH), 8,20 - 8.10 (m, 2H), 7.82 (dt, I = 8,1, 1.1 

, IH), 7,51 - 7,37 (m, 3H), 7,37 - 7,02 (m, 4H), 4,96 - 4,87 (m, IH), 2,30 (s, 3H), 1,36 (d, 

6.7 Hz, 3H), ES/MS 571,1 (M+l-f): 

I 
k C! O ^ ̂  

A 
\ > 

•s<^* 

|00319] (5)-2,4-diamino-6-(2-(5-chloro-3-(3,5-difluorophenyl)-4-oxo-3,4-

dihydroqmnazolin-2~yl)p>Trolidm" 1 -yl)pyrimidine-5-carbomtrile (Compound 83). fH NMR 

(400 MHz, DMSO-4) 8 7.83 (m, IH), 7.76 (t, J- 8,0 Hz, IH), 7.59 (m, IH), 7,58 (m, IH), 

7,56 -7.51 (m, 2H), 7,44 (bs, 2H), 7,03 (bs, 2H), 4,68 (m, IH), 4.07 (d> J~ 7,5 Hz, IH), 3.94 

(m? IH), 2,26 - 2.05 (m, 2H), 2.00 (m, IH), 1.92 - 1.80 (m, IH). ES/MS 495.2 (M+H+); 
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Ci O jf 
,.1^ ,.."L ... -v 

N~.y 
Y v* 

8.0 Hz, IH), 
11 \ ? '-iO ... 0 

6/ ,= ,.o., ^ IH), 

s, 2H), 7.01 (bs, 

•oxo-3,4-
!H NMR 

, J= 8.0, 1.0 Hz, IH), 7.55 (m, 20), 7.48 (d, / 

, 4.?? (m, III), 4,07 (m, IH), 4.00 (m, IH), 2.42 (s, 

F 
,L 

^r- " H "-•••" "F 

N '> 

5SN 

(5;-2s4-diamino-6-(2-(8-chloro-3-(3,5~difluoroph€aiyl)-4-oxo-3,4-

•2-yl)pyrrol.idin-1 -yOpyriinidine-S-caifeonitrile (Compound 85). 1H NMR 

, J= 8,0,1,4 Hz, 1B), 8.00 (dd, J - 7,8, ! .4 Hz, IH), 7,82 

= 9,0 Hz, IH), 7.66 - 7.44 (m, 3H), 7.08 (bs, 2H), 4.75 (m, IH), 4.0* 

2.21 (m, IB), 2.15-2,05 (m, IB), 1.98 (in, IH), 1,86 (m, 1 

% 
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"'^T-
O if A 

H2Ny^-
N 

nu > r;y 

[@0322] (5^2,4-diaimno-6"-(2-(3-(3,5~difi«oroph€snyl)-8-ine{h.yi-4-ox.o-3>4-
dihydroquinazolin-2-y])pyrroIidiii-l-yl)pyrimidine-5-carf)onitrile (Compound 86), JH NMR 
(400 MHz, DMSO~4) 8 7.99 (ddd,/= 8.0,1.6, 0.7 Hz, IH), 7.86 (d, J- 9.1 Hz, IH), 7.74 
(m, IH), 7,78 (bs, 2H), 7,56 (m, 2H), 7.46 (t, J - 7.6 Hz, IH), 7.21 (bs, 2H), 4,84 (m, IH), 
4.11 (m, IH), 4.02 (m, IH), 2.49 (s, 3H), 2,21 (m, IH), 2,17-2.08 (m, IH), 2.01 (m, IH), 
1,89 (m, IBs. ES/MS 475,2 (M-flf); 

f O 

X -T 

F 
X 

f O rj" 

N' \ •\ 
IL 

\ 
(87) 

[00323] (S)-254-di.ammo~6~(2-(3~(3J5' 
dihydroquinazolin-2"yl)pyrrolidin-1 -yl) 

5 -fl uoro-4-oxo-3,4-
5-carix>nitrile (Compound 87). H NMR 

Iz, DMSO~d6) 8 7,96 - 7.79 (m, 2H), 7.72 (bs, 2H), 7,56 (m, 2H), 7,46 (m, IH), 7,34 
(m, IH), 7.25 (bs, 2H), 4,69 (m, IH), 4.08 (m, 1.H), 3,95 (m, IH), 2.25 •••• 2.06 (m, 2H), 1,98 
(m, IH), 1.89 (in, IH). ES/MS 479.1 (M+ff); 

143 



WO 2015/200352 PCT/US2015/037234 

CI o ? |f A.. A-A 

s 

(88) 

(5)-2,4-diamino-6-<2-(5-cliloro-3-(3-cyano-5-fluorophmyl)-4-oxo-3,4-
dihyciroqiiinaz»lin-2-yl)pym)iidin-I~3d)p>iiimdine-5-cafbonitrile (Compound 88). ]H NMR 
(400 MHz, DMSO-4) 8 8-38 (m, 0.5H), 8,32 (dt, J= 9„3; 2,2 Hz, OJH), 8,24 - 8.15 (m, IH), 
8.12 (m, Q.5H), 8.08 (dt. J = 9.3,2.1 Hz, 0.5H), 7,78 (t,./===• 8.0 Hz, !Hk 7,60 (m, 2H), 7.58 
(bs, 2H), 7.17 (bs, 2H), 4.61 (m, IH), 4,07 (m, IH), 4.00 - 3.87 (m, 1H), 2.24 - 2.04 (m, 2H); 

1.98 Cm, IH), 1.86 (m, IH). ES/MS 502J (M+B+); 

>-(2-(3-(3~(dii 

dihydroquinazolin-2~yl)pyrroHdin4 -yl)j 
-4~oxo-3,4~ 

ie-5-carbonitrile; 

161 (S)-2,4-diammo-6-(2-(8-iodo-4-oxo-3-phenyl-3,4-dih; 
in-1 --yl)pyriimditie-5-carbomtrile; 

NH2 

0"-S"--0 

CS O 
A. 

T 1 

[00327] ((S)-3-(5s8-dicMoro~2-(l-(2s6"diamino-5»cyaiiop>Tiniidin-4-yl)pyrrolidin--2-y!)-4-
oxoquina2olin-3(4fl)-yl)b€snzenesulfonamide, mixture of atropisomers (Compound 91). !H 
NMR (400 MHz, DM.SO-&) 6 8.31 (td,/= 1.8, 0.7 Hz, 0.1H), 8.26 (s, 0.1H), 8.25 - 8.21 (m, 
0.1H), 8.14 (m, G.2H), 8.11 - 8,08 (m, 0.2H), 8.08 - 8.02 (m, 0.75H), 8.00 (s, 0.1H), 7.99 -
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I), 7.94 (s, 0.1H), 7.91 - 7.81 (m, Q.75H), 7.62 (s, 0.8H), 7.60 - 7.55 (m, 0.5H), 

7.24 -7.15 (m, 0.4H), 6.96 (bs, 2H), 6.82 ~ 6,75 (m, 0.5H), 6.52 (bs, 2H), 4.79 - 4.42 (m, 

IH), 4.27 -4.05 (m, 0.5H), 4.05 - 3.93 (m, 0.5H), 3.93 -3,75 (m, 0.5H), 3.70- 3.53 (m, 

0.5H), 2.34 - 2.05 (in, 2E), 2.05 - 1.66 (m, 2H). ES/MS 572.1 (M-lf); 

NH, 

Ci O 

< % N 

5 1 / 
Ci & i N~~/ 

if \\ 
=-N 

NH5 

(Compound 92). *H NMR. (400 MHz, DMSO-4) 6 8.26 (s, 11:1), 8.14 (ddd, J-7.9, 2.1, 1.1 

Hz, IH), 8J1 - 8.02 (m, 2H), 7.98 (dd, J= 8,5, 6,0 Hz, IH), 7.92 -• 7.84 (m, 2H), 7.64 (s, 

2H), 7.58 (dd,/= 8,5, 3,4 Hz, IH), 7,48 (bs, IH), 7.14 (bs, IH), 4.73 (m, IH), 4.15 (m, IH), 

3,99 (m, IH), 2.35 — 2.17 (m, IH), 2.17-2.06 (m, lB),2.00(m, IH), 1.90- 1,73 (in, 

ES/MS 572.0 (M+H+); 

H2N % // 

2?4-diammo-6-((2G^^s 

4-melhylpwolidin-1 -yl.)p>ximidme-5-

DMSO-4) 5 7.90 - 7.83 (m, IH), 7.75 • 

-oxo-3-phenyl-3,4-dih.ydroqumazoliri-2-5i)-

7.11 (brs, 
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4.68 (d5 J-8.5 Hz. 
J= 11,9, 8.8 Hz, 

4.2 2 (t,/= 8.8 Hz, IH), 2.64 (s, IH), 2.23 -2.13 (m, 1H), 1.41 (td, 
,/= 6.6 Hz, 3H). ES/MS 473,1 (M+H*), 

C! O 

F 
i 

•%/x 

i2N-\\ # 

NH, 

fpbeny !.)-4-oxo~3,4-
dihydroquin8zolin-2-yI)^fiuoropyrrolidin-l-yl)p3Ttcmdine-5-carboiiitrile (Compound 95), 
[E NMR (400 MHz, DMSO-4) 8 7.85 - 7.69 (m, 2H), 7.65 - 7.41 (ms 3H), 7.10 (fers, 4H), 
5.51 (d, J~ 4.1 Hz, 1H)5 5.38 (s, 1H), 4.72 (s, 2H)> 2.41 (m, IH), 2.33 (m, IH), 2.13 (m, 2H). 
ES/MS 513.1 (M+H+), 

Gl O 

H2N„ ,NH 
V vv' 
Ii j 

^ % 

-3,4-oniyaroquinas 
w 

(S)-2-ami£to-4-((l-(5-cliloro-4~oxo-3-r 
s-5-carbonitriI 

~d6) 5 8.14 (s, IH), 7.85 - 7.31 (m, 10H), 7.21 (s, IH), 4.95 - 4.83 (m, IH), 2.40 
2.29 (m, 3B), 1.37 (dt, J= 6.7,1.6 Hz, 3H). ES/MS 532.1 (M+H'!). 
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Ci 0 

HMsL „NH 
"if ^ N. A. 

s7) 

I] (S)-2-(l-((2-saniiio-5-iodo-6-in.ethyipyriimdin-4-yl)ainino)eftiyl)-'5-chlofo-3-
phenyIquinazolin-4(3H)-one (Compound 97). jH NMR (400 MHz, DMSCW$) S 8.09 (s, 
IH), 7.89 - 7.80 (m, IH), 7.77 (s, IH), 7/74 •- 7.49 (m, 6H), 7.49 - 7,40 (m, 3B), 4.96 - 4.84 
(m, IH), 2.41 (4 J~-1.2 Hz, 3H), 1.36 (d,/= 6.5 Hz, 3H). ES/MS 533.1 (M+H+). 

a o 

X , 

Y\ ^ N .A f" I 
NH? S) 

|'00333] (S)~4~aniiiio-6«((l-(5"Ch1oro-4»oxo~-3-pheayl'-3,4-dihydroqittnazoiiK-2" 
yl)ethyl)amino>2-raethylpyrimidine-5-caibomtriie (Compound 98). NMR (400 MHz, 
DMSO-de) S 8.00 (d, J = 7.2 Hz, IH),1,19 (td, /= 8.0,1.1 Hz, IH), 7.73 -• 7.62 (m, 3H), 
7,62 •••• 7.52 (m, 3H), 7.49 - 7,37 (m, 3H), 5.03 - 4.91 (m, 1H), 2.16 (d, J~ LI Hz, 3H), 1.38 
(d, /= 6.7 Hz, 3H). ES/MS 432.1 (M+H*). 

Ci O f 

- N 
\ ,NN ,NH 1 T 

7 ^ 
INH? 

[00334] (S)-4-amino-6-((I-(5"Cl3loro-3-(3,5-difluoropheny])-4-oxo-3,4-ciihydroqumazoh'n-
2-yl)ethyl)amifio}~2-methylpyrhnidin©-5-carbonitrile (Compound 99). lH NMR {400 MHz, 
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DMStMO 8 7.89 - 7,45 (m, 7H), 7,33 (tt /= 93, 2,5 Hz, IH), 7.16' - 7.08 (m, IH), 5.19 . 
5.07 (m, IH), 2.13 (d,J = 1.2 Hz, 3H), 1.41 (d, J-6.4 Hz, 3H). ES/MS 468.1 (M+If), 

CI o 

f V M ^ 
! l H 

(R)-5-chloro-2-(4-(2,6-dkmjno-5-chloro|: 

I), 8.14 - 7.20 (m, 12H), 4.66 (m, IH), 4.27 -

Ci O 
X...^5s. $ 

N 
ri?N., ...N 

1 
Y~ 

I XVN 
CI 

yijet 

S 8.01 

2-amiao-4-chlorO"6-(( 1 -(5-cMoro-4-oxo-3-phenyi-j,4-ctiiyciroqtana; 
ine-5-carbomtrile (Compound 101). ! H NMR (400 MHz, DMSQ-^) 
4,86 (p, J - 6,7 Hz, IH), 1.36 (d, J = 6.6 Hz, 3H). ES/MS 452.1 

F O 

'X./'--

J 
H-sMv >L ,.MH 

¥ T NA I 
C! 
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[00337] (S)-2-amino~4-cMoro-6-(( 1 -(3-(3,5-difiuorophenyl)-5-S«oro-4-oxo-3,4-

dihydroqiana20lin-2-yl)ethyl)amin0)pyranidirte-5-'0ari>0m1rile (Compound 102). lHNMR 

30 MHz, DMSO-4) 8 §.08 - 7.00 (m, 9H), 6.30 - 5.09 (bra, 2H), 5,12 - 4.86 (m, 

I = 6.4, 1.2 Hz, 3H)„ ES/MS 472.1 (M+H+), 

A J 
Xr" 

V 

V 
(103) 

[00338] (S)-2-ammo-4-chloro-6-((l-(5-chloro-3-(3}5-difluomphenyl)-4-oxo-3,4~ 

dihydroqui5ia2.oIm~2»yl)propyl)amiao)pyEimicii«e~5~caTbonitrile (Compound 103). lH NMR 

(400 MHz, DMSO-4) 5 7.95 - 7.07 (in, 7H), 5.97 - 4.93 (brs, 2H), 4.80 (td, J - 7.4, 53 Hz, 

IH), 2.02 (ddd, J - 13.5,7.5, 5.7 Hz, IH), 1.82 (dp, S = 14.5,7.3 Hz, IH), 0,96 - 0,76 (m, 

ES/MS 502,1 (M+H*). 

C! o 

Tf 
I "^N 
NHz (104) 

6 8, 

(S)~4~amino~2-cMoro-6-{(l~(5 

iao)pyrimidirie~5-carbonitrile (C 

, J - 6.7 Hz, IH), 7.88 7.33 (m 

-IS 452.1 (M+H*) 

4"Oxo-3~phersyl~354»diliydroquinazolin-2~ 

and 104). lH NMR (400 MHz, DMSG-4) 

), 4.57 - 4,42 (m, IH), 1.40 - 1.18 (m, 3B). 
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C! G 
X A 

a 

4-OXO-3,4-If (S)-2-aaiino-4-chlc»ro-6~((l-(5-diIoro-3-(3,5-difluorop 
dihydroqidna2oiin-2-yl)ethy!)amino)pyrimidiae-5-C5arbomtrile (Cc 
(400 MHz, DMSO<4) § 7.99 - 6,55 (m, 10H), 5.34 - 4.64 (m, IH), 1.42 (dd, J = 6.5, LI 
3H). ES/MS 488J (Mtff). 

C! O •"% 
r'"" I NH2 

[00341] (S)-4-aniii3o-6-((l-(5-chloro-4-oxo-3-ph€aiyi-3,4-dihyd 
y!)ethyl)amino)~2-(methyithio)pyrimidirie~5-carbonitri.1e. 

luinazolirt~2~ 

CS 0 
A ' N 

5 | < rS 
0 
A ' N 

/"-V 
i/ i 

N H* i 
W" 

H 
N 

2U""\ 
JY 

H \ 

6 

N-((3R,5S)-5-(5-chloro-4-oxo-3~pheayI-3,4-dihydroquiiiazolin-2-yl)-i~(2,6-
diamino-5-cyanopyrimidiix-4-yi)pyrrolidin-3-y])-2,2~difl'uoroacetajnide (Compound 107). 3J-
NMR (400 MHz, DMSCM.) 8 9.09 (ds J- 7.3 Hz, IH), 7,92 - 7.66 (in, 4H)} 7.65 - 7.43 (tns 

7H), 7.23 (fere, 20), 6.38 -5.94 (m, IH), 4.76 (s, IH), 4.66 (d, J= 10.9Hz, IH), 4.29 (d, J=* 
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.0 Hz, IH), 3.90-3.81 (m, IH), 2,42-2,3! (m, IH), 1.82 (dt, J- 12.9, 8A Hz, IH), 

A 
H* 

^ H VF 
A..A F 

Vt 
O 

ii 
N-~\ 

diamino-5-cyaiiopyrimidifl.-4-y1)pyiToliditi~3-yl)-2,2s2-trif!uoroace^amide (Compound 108). 
!H NMR (400 MHz, DMSO-<&) 5 9.39 (d, A--" 6,9 Hz, IH), 7.88 (dt, J~ 8.1,1.7 Hz, 1.H), 
7.77 - 7.37 (m, 8H), 7,37 -7.15 (m, 3H), 4.69 {!, J - 7.0 Hz, LH), 4.40 (q, ./= 6.7 Hz, IH), 
4.25 (dd. /= 10.6, 6.9 Hz, IH), 4.04 (dd, J= 10.6, 5.8 Hz, IH), 227 - 2.04 (m, 3H). ES/MS 

d+H*). 

F 

CS O 
A -• M 

Ml rS 
O 
A -• M AvAF 

x J., r 
H 

•A 
H' *K 1 

N---1 

Nr. 
j—^ 

N-

A 
,} A; 

F 

V'^F 

yl)~l<2,6-diaimno-5-cyanopyriinidin-4~yl)pyrrolidin-3»yl)-2J2~difluoroacetaimde 
(Compound 109). 3H NMR (400 MHz, DMSO-d*) 5 9.12 (d, J- 7.3 Hz, IH), 8.02 - 7.66 
fm. 4 - 7,44 Cm. SH). 7.26 (1 4,83-

129 (t,8.6 Hz, IH), 3.86 (dd, ./= 10.4, 5.9 Hz, IH), 2,39 (dt, /= 11.6, 5,2 Hz, IH), 
,92 (dt, J~ 12.8, 8.2 Hz, 
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I 
,A-A, 

N' '••• 
Hs 

n f .>NN A 
F 

/ '' J O 

H2N—% / V. 

NHS 

,5Sr-5'-(5-chiofo-3-';3--C 

m~2~yl)~ 1 -(2,6-diaxm»o~5 

>xo~i,4 

ro1idin-3-yl)-2,2-

• t, J •••••• 6 8 Hz, 

?.86 - 7.62 (HI, 4H), 7.5? (m, 4H), 7.12 (id, J~ 55 A, 8,6 Hz, 

H), 6,17 (td, J™ 53.6, 5.8 Hz, IH), 4.68 (d, J - 13,6 Hz, 2H), 4,39 - 4.18 (m, IH), 3.83 (q, J 

8.0,7.5 Hz, IH), 2.40 (p, J= 6.6,6.0 Hz, IH), 1.88 (ddt, J=28.3,12.5, 8.3 Hz, IH). 

. J 1 

F 
X 

J H f 
r ii F 

~J 0 

/r 

NH, 

fliioro-4--oxo-3,4~dihydroqiiinazoiia-2-yl)pyrTolidm-3-yl)-2,2-difiiuo«)acetamide (Compound 

111). 5H NMR (400 MHz, DMSO-4) 6 9.10 (d,,/ ::: 7,3 Hz, IH), 7.92 - 7,69 (m, 2H), 7.64 -

739 (m, 4H), 7.31 (dd, J= 10.9, 8.2 Hz, IH), 7.09 (brs, 4H), 6,41 - 5.91 (m, IH), 4.70 (dd, J 

= 22,0, 8.5 Ez, 2H), 4,28 (t/= 8.8 Hz, IH), 3,84 (dd, J- 10.3, 5,8 Hz, IH), 2,38 (dt, 

11.5, 5.4 Hz, IH), 1.92 (dt J= 12,7, 8,3 Hz, IH), ES/MS 572.2 (M-fH4). 
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F y f* 
Y 

>'V -O-v 
F 
i 

yA p 

/K 
H2N ^ / 

N_^ 
:N 

(112) 

N~((3R,5S)-l-(2,6-diamino-5-cyanopyrimidin-4-y1)-5-(3-(3-(difl«oromethyl)-5-
y!)~5-tluoro»4»oxo-3,4-dibydroqumazoliD~2-yl)p3'Trolidin-3~yl)"2,2-

.cetamide (Compound 112). *H NMR (400 MHz, DMSO-rfg) § 9,10 (t, J~ 6,7 Hz, 
IH), 8.07 (d, J~ 14.5 Hz, IH), 7.88 -7.62 (m, 3H), 7.62 - 7.38 (m. 3H), 7.38 - 7.21 (m, 
IH), 7.05 (ITS, 4H), 6.36 - 5.94 (m, IH), 4,67 (m, 2H), 4.27 (m5 IH), 3.91 - 3,70 (m, IH), 
2.39 (m, IH), i.95 -1.71 (m, IH), ES/MS 604.2 (M+lf) 

Ci O r-;"^ 

\*»» r ' / 
H?N-•in: d r> 

[00348] N~(C3R,5S)-S-(5~eMoro-4~oxo-3~phenyl-3,4Hiihydtoqmna7£slin-2-yl)4-(256-
diaxnIno-5-cyaiiopyrimidin-4-yI)pyTrolidin-3-yl)-2~cyclopropyIacetaniide (Compound 114), 
lH. NMR (400 MHz, DMSO-4) § 7.96 (d, J= 7:2 Hz, IB), 7.86 (d, ./= 7.5 Hz, IH), 7.72 (t, J 
- 8,0 Hz, IH), 7.64 7.46 (m, SH), 6.69 (m, IH), 4.58 (m, IH), 4.24 (m, IH), 3,68 (s, 1B), 
2.70 -2.62 (m, IH), 2.33 (d, J === 3.5 Hz, IH), 2.26 (m, IH), 1.89 (dd, J= 10.1, 7.0 Hz, 2H), 
1.73 (m, IH), 1.24 (s, IH), 1.14 (d, J= 0.7 Hz, 1 H), 0.86 (s, IH), 0.42 - 0.30 (in, 2H), 
ES/MS 556.1 (M+IF). 

taxation of a Compc 

A. Prep 
is LR^F,R3is 

of a Compound of Form ula (I) in which n is 2, Ria is F, Rlb=€N, 
;ea, R is 1 is 
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O A N 
I A, A A 

^ N v 
HNV Vv.-- O-T; N-

X, 
T 

A 
NH2 

[0035.1] To a solution of (S)-2,4-diamino-6-{(cyc1opropyl(6-fluon)-3-(3~fluorophenyl.)-8-

iodO"4-oxo-3>4KUhydK>qTxinazolin-2-yl)inethyl)amino)pyrimidiixe-5~caibonltriIe (720 mg, 1.2 

mmol) in NMP (4 mL) was added cuprous cyanide (220 mg, 2.4 mmol) and 

tetrakis(Mphenylphosphine)Pd(G) (140 mg, 0.12 mmol). The mixture was irradiated in 

microwave reactor at 150°C for one hour. Purification by flash chromatography (40 g flash 

silica, 30 % EtOAc /Hexanes to 20% MeOH/EtOAc), followed by HPLC eluting with 5% -

95% water/acetomtrile (0.1% v/v trifluoroacetic acid) provided (S)-2-(cyclopropyl((2,6~ 

diamino-5-cyanopyrimidin-4-yl)amiRo)methyl)-6-fliioro-3-(3-fluorophenyl)-4-oxo-3,4-

dihydroquiuazoline-S-carbonitrile (Compound 7a). 3H NMR (400 MHz, DMSO) 8 8,56 (dd, 

J- 3.2, 8.4 Hz, IH), 8.20 (dd,3.2, 8.0 Hz, IH), 7.80 (bs, 4H), 7.57 - 7,02 (m, 5H), 4.70 

(m, IH), 1,59 (m, IH), 0,54 (m, 3H), 0.22 (m, IH). ES/MS 486.2 (M+H+), 

!J B. Following the procedure described in Example 5 and Reaction Scheme I, below 

compound of formula (I) were prepared : 

J53J (S)~2~(cyclopropyl((256-diamino~5-eya.iiup3^ muuiu-n-yi y<a\ 

4<>xo-3-ph€®yl-3,4~dihydroguinazolme«8-carbonitrile (Compound 8a): *H NMR (400 MHz, 

DMSO) § 8.55 (dd, J= 3.2, 8.4 Hz, IH), 8.19 (dd, J - 2.8, 8.0 Hz, IH), 7.73 (bs, 4H), 7.50 

(m, 2H), 7.32 (m, 2H), 7.23 (m, Hi), 4,71 (m, IH), 1.57 (m, IH), 0.52 (m, 3H), 0.19 (m, IH). 

ES/MS 468.1 {M-rl-f) 
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o 

T, N" T> 
oN N-W 

\ \, 
Y 

(5>2-(l-(2,6-dimnino-5-cyanopyrm!iidin-4~yl)pyrrolidln-2~yl)-4-oxo-3-pheiiyl-

8.38 (dd, J- 8.0, 1.5 Hz, IH), 8,34 (dd,,/ - 7.6,1.5 Rz, IH), 7,89 (m, IH), 7,63 (m, 2H), 

7.60 (bs, 2H), 7.57 (m, 3H)» 7.07 (bs, 2H), 4,75 

IH), 1,97 (m, IH), 1,76 (m, IH). 

F , 

O 

"N '•{ 

CN N J 

i;) 

5?N 

(5)-2-(l-(2,6-(Hamino-5-cyaiiopyriim«Kn-4-yl)pyiTolidii5-2-yl)-3«(3-

(difluoromethyl)phetiyl)~4-oxO"3,4-dihydroq«iaazoline-8~carbomtrile (Compound 90). !H 

I?'. DMSO-4) S 8.42 (ddd, 8.0, 3.5, 1.5 Hz 

IH), 8.22 (d, J~ 1.7 Hz, 0.5H), 8,12 (m, 0.5H), 7.89 (d,/ 

2.5H). 7.70 (t,7.8 Hz, 

z, IH), 8,39 (dt, J - 7.6,1,3 Hz, 

1.6 Hz, 0,5H), 7,85 -- 7.78 (m, 
7 = .7. 

IH), 4.11 (m, IH), 4.07 - 3.99 (m, IH), 2.35 - 2,09 

z, IH), 7.09 (bs, 2H), 

sm, 

A. Preparation of; 

m is 0, R3 is methyl, R4 is cyano, R5 is: 

1, Rl is 3-oxopropyl, 

R6 is NH2, and R7 is NH? 
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1 ' o 
fi X-T N' 

V V 

H" m2 

[693S8] To a solution of (S)»2,4-diamino-6-({l-(5-bn>mo-4-oxo-3-pbenyl-3>4-
€Uhydroquina2:oIm-2-yl)e&yl)amino)pyriimdin.e-5-carbo33it'rile (50 mg, 0.105 mmol) in 
(0.5 mL) was added chioro{2~dicycloiiexylpliospMiio-2f56'-dimethoxy-l,r"biphe»>1)[2"(2f~ 
ami«o~l, 1 '~biphenyl)]pa3hdiwn(n) (8 mg, 0.011 mmol) and dicyclohexylmethylamine (67 
uL, 0315 mmol). The mixture was degassed under Ars. Allyl alcohol (9 uL, 0.126 mmol) 
was added, and the mixture heated to 120"C in microwave for 1 hour. The. reaction was 
poured into EtOAc and washed with HaO (2x), Purified by flash chromatography (4 | 
0 ~ 100% EtOAc/hexane) to provide (S)-2,4^iamino-6-(( 1 -(4-oxo-5-(3-oxopropyi)-3 
phenyl-3,4Kiihydroquinazolia-2-34)ethyl)amino)pyrknidine-5-carbomtrile. 

[003S9] Example 7. Preparation of a Compound of Formula (I) 

[003601 A. Preparation of a Compound of Formula. (I) in which a is 1, RJ is 3-
morpholinopropyl, m is 0, R3 is methyl, R4 is cyano, R5 is hydrogen, Re' is NH?, and R7 

O' ^ 

O 

^1'" 'V ' y 
i 
NH2 (6!) 

1 j A solution of (S)-2?4-diammo~6-((l~(4-oxo-5-(3~ 
1 mg, 0.24 mmol) in DCM 
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(2 mL) was treated with morpholine and sodium triacetoxyborohydride. The reaction was 

filtered and the filtrate purified by prep LC to give (S)-2,4-diam.ino-&~((l-(5-(3-

morpholinopropyl)~4-oxQ~3i3heny!-3,4-dihydroquiinazolin-2-yl)ethyl)ammo)pyrmiieiine~5~ 

le, (Compound 61). !H NMR (400 MHz, DMS<W6) 8 9.47 <s, IH), 7.79 (dd, J-

8.1, 7.4 Hz, IH), 7.59 (dd, J— 8.2,1.2 Hz, 4H), 7.58 - 7.40 (m, 5H), 7.38 (dd,/= 7.5,1.2 

Hz, IH), 6.99 (s, 4H), 4.92 -4.80 (HI, IH), 3.91 (d,/= 12,6 Hz, 2H), 3.54 (t, J- 12.7 Hz, 

2H), 3.38 (d, J= 123 Hz, 2H), 3.2.6 - 3.08 (m, 4H), 3.07 - 2.93 (m, 2H), 1.96 - 1.84 (m, 

2H), 132 (d, J= 6.6 Hz, 3H), ES/MS 526.3 (M-B ). 

[00362] B. Following the procedure described in Example 7 and Reaction Scheme I, below 

la (I) were prepared; 

U. \ \ 
l»-N 

"X 

HlNL „N 

'T NH2 >2) 

•yl)propyl)-4-oxo~3-phenyl-3,4-
e-5-carbonitrile (Compound 62). 

100363] (S)~4~((l-(5-(3-(2"Oxa-6-azaspiro[3.3] 
dihydroquinazo1in~2~yl)ethyl)ainmo)~2,6~diarr. 
!H NMR (400 MHz, DMSO-afe) § 7.71 - 7.64 (m, IH), 7.58 - 7.40 (m, 6H)} 7.24 (dd, J- 7.5, 
1.3 Hz, IH), 6.76 (d, J - 7.2 Hz, IH), 6.52 (s, 2H), 6.23 (s, 2H), 4,76-4.65 (m, IH), 4.51 (s, 

4H), 3.18 (br s, 4H), 3.10- 3.03 (m, 2H), 2.54 - 2.47 (m, 2H), 1.52 - 1.38 (m, 2H), 1.24 (d, J 

= 6.7 Hz, 3H). ES/MS 538.2 {M-Hrf). 
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\/ 

AAJ 

V SV ¥ 
NM2 (63) 

-{2-oxa-6~azaspiro[ 

~2~y 

VlRz, 

(m, IH), 6,76 (d, J = 7,1 Hz, IH), 6.52 (s, 2M), 6,22 (s, 2H)S 4.75 -4.65 (m, IH), 4.39 (s 

4H), 3.11 (1./- 7,6 Hz, 2)1), 2,63 (s, 2H), 2.41 - 2,24 (m, 4H), 2,01 - 1.89 (m, 2H), 1.7 

1.55 (m, 2H), 1.24 (d, J= 6.6 Hz, 3H). ES/ 

«4)§7,68(t J7.8 Hz, 

f!)propyI)~4-oxo-3 

5-carhonitrile (C 

7.56 - 7.40 (m. 

4-

731 - 7 

o-~\ „ \ V 

o 
A N, (j, /- \N .. 

./A,, - • •• ^ 
J, ,fcL „NH, "• -CSv' 

M 

NH2 

[l ~(5~(3-(2-oxa-7-azaspir -GXO- &nvi*3,4 

-yI)ethyl)araino)-2}6-diamlnopyrirmdixie-5-cari>otiitrile (Compound 64), 

MHz, DMSO-4) § 9,63 (s, IH), 7.75 •••• 7.68 (m5 IH), 7.64 - 7.42 (m, 6H), 

7,40 -••• 7.15 (m, 2H), 7.15 -• 6,60 (br m, 3H), 4.61 -- 4.50 (m, IH), 3.87 (dd, J = 10,6, 6,4 Hz, 

69 (m, 2H), 3,45 (t, J= 5.2 Hz, 2H), 3.37 (t, J = 5.3 Hz, 2H), 3.21 •••• 3.02 (m, 

J- 11.1, 5,8 Hz, 6H), 1.19 (d,,/- 6.8 Hz, 3H). ES/MS 5663 (M+lf), 

3.78 
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>/j A. Preparation of a Compound of Formula (I) in which n is 1, R* is vinylsi 
mis 1, R2 is F, R' is methyl, R4 is cyano, R5 is hydrogen, R6 is NHz, and R'' is NH? 

(I 
1 1 ,1 

HNV If T 
SI''" I 

[00368] To a solution of (S)-2,4-diamino-6-((l ~(3~(3-fiuorophenyl)~5-((2' 
hy&-oxyetliyl)8ulibnyi)"4-oxo-3,4~dibydroquiaazoiiii-2 
carbonitrile (127 mg, 0,24 mmol) in diehlorom ethane (1 ml/) was added p-
chloride (55 mg, 0,29 mmol), 4-dimetih.ylammopyridine (3 nig, 0.024 mmol) 
triethylamine (0.051 mL, 0.36 mmol). The resulting mixture was stirred at room tea 
for 2 days, The reaction was poured into saturated NaHCG3 ami extracted with EtOAc 
The organic phase was dried over MgS04, concentrated, and purified by column 
chromatography on silica eluting with EtOAc in hexanes (10-100%) to afford (S)~2,4-
diai»ino~6~((I-(3~(34Iuofophenyl)-4-0xo~5~(vinyls»lfoHyl)-354-dihydroquinazolM--2" 
yl)ethyl)amino)pyrimidine-5-carbomtrile. ES/MS m/z- 507.1 (M+H+). 

>9] Example 9. Preparation of a Compound of Formula (I) 

| A. Preparation of a Compound of Formula (I) in which n is 1, R3 is 2-(pyrroIidin~ 
yijsulfonyl, m is 1, R* is; 

R7isNH2 

is: R* is cyano, R.5 is hydrogen, R° is NH2, and 
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/ ^ 

K%Q 

k 
X 

HNvV ^2 

N-
i 

NH2 (82) 

100371] To a solution of (S)-2}4-diamino-6-((l~(3-(3-fluoropheayI)-4-oxo-5-

0,065 mmol) in THF (1 mL) was added pyrrolidine (0.021 mL, 0.26 mmol). The resulting 
mixture was stirred at room temperature for 1 h. The reaction was concentrated followed by 
lyopMlizatioii in acetomtrile-water to afford (S)-2,4«diamino-6-((l ~(3~(3-$ttorophenyl)-4-
0X0"S-((2»(pyn'0!idii!~ l~yl)ethyl)sulfonyl)-3,4-dihydroquinaxolin~2-
yl)ethyi)axnino)pyrixnidine-5-carboiiitrile (Compound 82); SH NMR (400 MHz, DMSO) S 
8.34 •••• 8.2? (in, IH), 8.15 - 8.05 (m, 2H), 7.65 ~ 7.55 (m, 2H), 7.47 - 7.29 (m, 2H), 6.99 -
6,90 (m, IH), 6.59 (br s, 2H)» 6.27 (br s, 2H), 4.97 - 4.88 (m, IB), 4.07 - 3.90 (m, 2H), 2.81 
- 2.70 (m, 2H), 2.39 - 2.20 (m, 4H), 1..55 - 1.48 (m, 4H), 1.41 (d, J = 6.8 
578.2 (M+H4). 

Hz, 3H). 

[00372] Example 10, Preparation of a Compound of Formula (I) 

iii 

>yridin-4-yl, j m is 0, RJ is methyl, R is 
of Formula (!) in which n is 1, R is 1,2,3,6-

5 1 s~. . - •„ iv fT.S' TO 7 5 cyano, K' IS Hydrogen, R is and R' 
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H 
r" i 
L Si 

0 

•Ah 

HN„ M 

N' I 
NH2 

Tert-butyl 4~(4J4J5J54stamethyi~13?2~dioxaborolan~2~yi)-5}6-di1iydro 
-carboxylate (0.29 g, 0.93 mmol), (S)~2,4-diamino-6-((l-(5-bfomo-4-oxo-3-plianyl-3,4~ 

"2-yl)ethvl)aminio)pyrimidiiie-5-carbomtrile (0.22 g, 0.47 mmol), [1,1-
bIs(dip.hmylphospMi?o)ferroceiie]dicli!oropalkdium(II) dichloromethane complex (34 mg, 10 
mol%) were taken up in 1,4-dioxanes (5 mL). A solution of saturated aqueous sodium 
hydrogen, carbonate (.2.5 mL) was added. The mixture was heated with magnetic stirring for 
90 minutes at 120 °C before being allowed to cool to room temperature. The mixture, diluted 
with dichloromethane and water, was filtered through a pad of Celite diatomaceous 
earth. The aqueous phase was extracted, twice with chchloramethane. The combined 
organic® were dried over anhydrous magnesium sulfate, filtered, and concentrated under 

S)-tert-butyl 4-(2-(l -((2,6-diami«o-5-cyanopyr 
-4~oxo-3-phenyl.-3,4-dihydroquinazolin-5-yl)-5,6-dihydxo-

carboxylate, which was carried forward without further purification. ES/MS 580.3 (M+H'f). 
A solution of crude ($)-tert~butyl 4-(2~(l-((2,6^iamino~5~cyanopyrimi<Kn-4-yl)ammo)eihyl)-
4~oxo-3-phenyl-3,4-dihydroquina2»liii-5-yl)-5,6-dihydropyridine-I(2H)-carboxylate 
(assumed 0.47 mmol) in diehloromethane (5 mL) was treated with trifluoroaeetie acid (0.89 
mL, 12 mmol). After stirring overnight, the mixture was concentrated to dryness under 
reduced pressure. The residue was purified on a Gilson HPLC system, eluting 5 % 
acetonitrile/9S % water (0.1 % TFA modifier in both solvents) to 70 % acetonitrile over 30 
minutes. Fractions were concentrated to furnish (.S)~2,4^iamino~6-(( 1 -(4-oxo~3-phenyl-5-
(l,2,356-tetraliydtopyridin-4-yl)-3,4~dihydroqi'!inazoliii-2-yi)ethyl)muiao)p>Tiniidine-5~ 
carbonitrile, triiluoroacetic acid salt (Compound 93), lll NMR (400 MHz, DMSO-<&) 8 8,90 
(s, 2H), 7.90 (dd, J - 8.2, 7.3 Hz, IH), 7.75 (dd, J - 8,3,1,2 Hz, IH), 7.65 (bs, 2H), 7.59 -
7.49 (m, 5H), 7,47 (m, IH). 7.23 (dd, «/= 7,4, 1.3 Hz, IH), 7.19 (bs, 2H), 5.49 (s, IH), 4.92 
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(m, (m, 3.2? (m, 2H), 2.47 (tn, 2H), 1.39 (d, /= 6.6 Hz, 3H). ES/MS 480.2 

[00375] 11. Preparation of a Compound of Formula (I) 

[003761 A. Preparation of a Compound of Formula (I) in which n is 1, R1 is CI, „ m is 0, R3 

is methyl, R* is cyano, R3 is hydrogen, R0 is MI;?, and R' is F 

Ci o rf"^* 

f. *^1 f 

HN, .hL ,-F T| y 

[00377] To (S)-4-amino-6-((l-(5-chloK>-4-oxo-3-ph0nyl-3»4-dihydroqoiQazolin-2-
yl)eth.yl)ammo)~2^methyUhio)pyrimiditte-5-earbonitrile (0.98 g) and sodium bicarbonate 
(1.6 g, 1.9 mmoi) in THF (10 mL) was added potassium peimymonosulfate (0.91 g, 1 mmol) 
in water (10 mL) dropwise. When the reaction is complete, water and methylene chloride are 
added. The layers are separated and the solvent was removed in vacuo to give 4-aisiino-6~ 
(((S)-l-(5-cMoro-4-oxo-3-phenyI-3,4-dihydroquinazolin»2-yl)eth.yl)amino)-2-
(methylsul&yI)pyrirmdme-5~earfeonitrne. To 4-amino-6-(((S)-1 -(5-chloro-4-oxo-3-phenyl~ 
3,4^ihydroquinazolin-2-yl)ethyl)amino)-2-(meth.ylsulf3nyl)pyrimidine-5-carbonitrile in THF 
(5 mL) was added, tetrabutylammonium fluoride in THF (1 M THF, 46 mg, 0,1.9 rmnol). 
After stirring for 24 h, a few drops of water were added, the reaction was filtered, the solvent 
was removed in vacuo, and the residue was purified on a Gilson HPLC system, eluting with 
aeetomtrile/water (0.1 % TFA modifier). Fractions were concentrated to furnish (S)~4~ 
amino-6~(( 1 -(5-cMoro-4»oxo-3-phenyl-3,4-dihydroq'uinazolin-2-yl)ethyl) 

[H037S] Example 12, Preparation of a Compound of Formula (!) 

(0C13791 A. Preparation of a Compound of Formula (I) in which n is 1, RJ is CI,, m is 0, R.3 

and R5 together are 4-(2»amiaoacetamido)pym>]idine-l-yl attached at fee 2-position of the 
pyrrolidine to the quinazolinone, R* is cyano, R° is NHj, and R' is NHj 
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Ci O r>^" | 

" s\ ,L 

H V*M 1 / \ N—/ V-"\ 
o NH-j 

(115) 
580J Solid K2CO3 (39 mg, 0,28 mmol) was added to stirring solution ofN-((3R,5S)-5~ 

(5~cMoro^H?xo-3~phenyl-3,4^ihydroqiiinazoKn-2-yi)-l-(2,6--diamino-5-cyanopyrimidm-4~ 
yl)pym)lidin-3-yl)-2,2,24rifiuoroacetamide (160 mg, 0.28 mmol) in MeOH/Water (2:1,15 
mL) at rt. After stirring overnight the resulting mixture was concentrated then purified on a 
silica column to give 2,4-diamino-6«((2S,4R)-4-amino-2~(5-chloro-4-oxo-3-phenyl-3,4-
dihydroquina2»lin-2-yl)pyn,oUdin-l-yl)pyrimidine-5-carbotdtrile. HATU (60 mg, 0.16 
ramol), DMAP (1 mg, 0.01 mmol), and DIEA (0.028 mL, 0.16 mmol) were added to a 
stirring solution of N-Boc glycine (.18 mg, 0.16 mmol) in NMP (2 mL) at it After 5 min 2,4-
dianuno-6-((2S;4R)^-ammo-2-(5-cMoro-4-oxo-3-phenyl-3,4-dih.ydroq'umazolin-2-
yl)pyrrolidin4-yl)pyrimidine-5-carboiiitrile (50 mg, 0.11 xrnnol) was added and stirred for an 
additional 1.5 rain. The resulting mixture was loaded directly on to silica column and purified 
to give tert-butyl (2-(((3R,5S)-5-(5»cMoro-4-oxo-3-ph©a5d-3,4-dihydroquinaz»1in~2~yl)-1 -
(2,6-diammo-5«cyanopyrimidin-4~yl)pyrrolidm-3-yI)amino)-2~oxoethy1)caii>amate. TFA (2 
ml.) was added to a stirring solution of text-butyl (2-(((3R,5S)-5-(5-chloro-4-oxo-3-phenyl-
3,4-dihydroqumazo1m~2~ylH-{2s6Kliamino-5~cymopyrimidin-4-yl)pyrrolidin-3~yl)amino)-2-
oxoethyl)carbamate (67 mg, 0.11 tnmol) in DCM (2 mL) at rt. After 30 min the reaction 
mixture was concentrated and purified fey HPLC to give 2-amino-N-((3R,5S)-5-(5-chloro-4-
oxo-3-phenyl-3,4-dih.ydroquinazolin-2~yl)~l~(2,6-diammo-5~cyanopyrimidin-4-yl)pym>lidin-
3-yl)acetamide (Compound 1.15). SH NMR (400 MHz, DMSO-40 § S.53 (d, J = 7.2 Hz, IH), 
7.86 (d, J - 24.0 Hz, 4H), 7.68 (t, J - 8.0 Hz, IH), 7.63 - 7.43 (m, 5H), 6.74 (m, IH), 6.42 
(m, IH), 4.85 - 4.47 (si, 2B), 4.1.1 - 3.28 (m, SH), 2.67 - 2,60 (m, IH), 2,44 - 2.24 (m 
L67 (s, IH). ES/MS 531.1 (M+H+). 

1| B. Following the procedure described in Exio 
• compound of formula (I) was prepared: 

nple 12 and Reaction Scheme I, 
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NH2 (116) 

[00382] 2-amino-N-((3R,5S)-5~(5-chloro-3-(3,5-difiuoropheayl)-4-oxo-3,4-
dihydrGqmnazoHn~2~yl)~l-(2,6-diammo-5~cyanopyrimicHn-4~yl)p;^oiidffi-3-yl)acetaiMde 
(Compound 116). IH NMR (400 MHz, DMSG-d6) 8 8,56 (d, J - 73 Hz. IH), 7,91 (s, 3H)S 

7.77 (d, J = 9.0 Hz, IH), 7.70 (t, J = 8,0 Hz, IH), 7.56 -• 7.40 (HI, 4H), 6,89 - 6.70 (m, 2H), 
4.77 -• 4.54 (m: 2H), 4.28 -4,12 (m, IH), 3.80- 3.65 (m, IH), 3.52 - 3.39 (m, 2H), 2.43 -
2.23 (m, 2H), 1.84 - 1.69 (m, IH), ES/MS 567,1 (M+H*). 

Biological Examples 

[60383] Activity testing was conducted in the Examples below using methods described 
herein and those well known in the art. Enzymatic activity ofPDK isoforms were measured 
to compare the FI3K. isoform activity and selectivity of the compounds tested, including 
selectivity to PI3K8. A cellular assay measuring basophil activation was used to assess the 
potency of the compounds tested, 

[00384] Enzymatic activity of the class I PBK isoforms in the presence of certain 
compounds of the present application and compounds X and Y was measured using a time-
resolved fluorescence resonance energy transfer (TR-FRET) assay. Compounds X and Y 
have the following structures: 
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Compound X 

competed with fluorescent!y labeled PIPS for binding to the GKP-l logy 

in a 

'ease in TR-FRET signal as the labeled ftuorophore was displaced from the GRP-1 

g site. Class I PBK isoforms were expressed and purified as heterodimeric 

recombinant proteins. All assay reagents and buffers for the TR-FRET assay were purchased 

from Milltpore, PBK isofomis were assayed under initial rate conditions in the presence of 

25 mM Hepes (pH 7.4), and 2* Km ATP (75-500 pM), 2 fiM PIP2, 5% glycerol, 5 mM 

MgCl2, 50 mM NaCl, 0,05% (v/v) Chaps, 1 mM dithiothreitol, and 1% (v/v) DMSO at the 

following concentrations for each isoform: PBKa, PBKfL and PBO between 25 and 50 p'M, 

and PBKy at 2 nM. The compounds of Table 1, Compound X ((S)-2~(l-((9H~purin-6~ 

yl)amino)e£hyl)-5~ehloro~3~phenylquinazoiin~4(3H)-one) and Compound Y ((S)-4-amino-6~ 

((l-(5~chloro-4-oxo-3~phmyl-3,4~dihydjx>quinazolin-2-yl)ethyl)aniino)pyrimidine-5-

carbonitrile), were added to the assay solution and incubated for 30 minutes at 25°C. 

Additionally, compounds 19 to 116 were added to the assay solution and incubated for 

30 minutes at 25°C. The reactions were terminated with a final concentration of 10 mM 

EDTA, 10 nM labeled~PIP3, and 35 nM Europium labeled GRP-1 detector protein before-

reading TR-FRET on an Envision plate reader (Ex: 340 nm; Em: 615/665 ran; 100 ps delay 

and 500 ps read window). 

£00386] The results were normalized based on positive (1 pM wortmamn) and negative 

(DMSO) controls, and the ICso values for PBK a, p5 8, and y were calculated from the fit of 

the dose-response curves to a four-parameter equation. These assays generally produced 

results within 3-fold of the reported mean. 
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[00387] Table 2 summarizes the ICso (nM) values for PBK isoform § (IC50 for PBK P, », 

and y are not shown). Table 3 summarizes the IC50 (nM) values for PBK isoform 8 (IC50 for 

PBK p, a, and y are not shown). Hie results indicate that certain compounds of present 
application inhibit PI3K5. 

Table 2. The IC50 values (nM) for PBK isoform 5, 

Compound ICso (nM) Compound ICso (nM) 
la 5 12a j 1 
2a 10 13a 1 
3a 0.3 14a 19 
4a 49 15a 6 
5a 5 16a 4 
6a 41 17a-l 6 
7a 6 17a-2 8 
8a 2 18a 6 
9a 61 X 1 
10a 2 Y 0.4 
11a 14 

Table 3, The ICso values (nM) for PBK isoform 8. 

Compound ICso (nM) 
19 9 ! 
20 21 | 
21 30 | 
22 22 | 
23 10 j 
24 10 I 
25 36 ! 
26 21 j 
27 57 ! 
28 2 ! 
29 220 | 
30 6 | 
31 4 | 
32 85 | 
33 24 | 
34 46 | 
35 7 i 
36 2 i 
37 0.5 i 
38 0.5 i 
39 2 1 
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40 4 | 
41 25 | 
42 20 | 
43 9 | 
44 15 | 
45 0.7 ! 
46 0.4 i 
47 2 i 
48 0.5 | 
49 1.4 1 
50 1,3 | 
51 3 ! 
52 0.7 ! 
53 0.7 ! 
54 0.5 j 
55 0.4 | 
56 3 S 
57 1.4 ! 
58 3 ! 
59 2 i 
60 6 1 
61 0.6 i 
62 0.8 i 
63 0.8 ! 
64 30 i 
65 15 ! 
66 0.7 | 
67 110 ! 
68 30 | 
69 i ! 
70 3 | 
71 2 | 
72 4 1 
73 4 i 
74 3 ! 
75 1.2 ! 
76 1.3 i 
77 2 | 
78 9 i 
79 51 ! 
80 61 ! 
81 6 ! 
82 2 i 
83 2 | 
84 4 ! 
85 10 | 
86 12 | 
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87 23 
88 17 
89 2 
90 5 
91 17 1 
92 7 
93 17 
94 2 
95 160 
96 0.1 
97 0.6 
98 10 
99 14 
100 8400 
101 1 
102 30 
103 9 
104 4 
105 2 
106 0.8 
107 0.4 
108 2 
109 0.7 
110 2 
111 9 
112 17 
113 7 
114 0.9 
115 64 
116 7 

[06388] All of the U.S. patents, U..S* patent application publications, U.S. patent 
applications, foreign patents, foreign patent applications and non-patent publications referred 
to in this specification are incorporated herein by reference, in their entirety to the extent not 
inconsistent with the present description. From the foregoing it will he appreciated that, 
although specific embodiments of the invention have been described herein for purposes of 
illustration, various modifications may fee made without deviating from the spirit and scope 
of the present application. 
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CLAIMS 

1. 

is claimed is: 

A compound having the structure of formula (J): 

0 x 

Rl 

A is N or CH; 

n is 0,1,2,3, or 4; 

m is 0,1, 2, 3, or 4; 

each. Rs is independently selected from optionally si 

substituted haloalkyl, optionally substituted aryl, optionally substituted heteroaryl, halo. 

cyano. NHC(-0)alkylene-N(RSs)25 N02; GKi3£5 N(Ri!t)2, 0C(=0)Ris, C>=0)R.s\C(=0) 

aryl-ORiy, optionally substituted cycloalkyl, optionally substituted heterocycloalkyl, 

'NRlxC(=0)alkylene-C(—0)0Rlx, aryl-0-alkylene-N{R'x)2, aryl-0-C(0)Rlx, aikylene 

C{::::0)0Rix, alkylene-C(~0)N(R1?;)2, alkylene-C(:=0)-Het, 0-alkylene-C(™0)0Rlx 

»'iene~ 
is 

L!X, C(-0)NR1XS02R!X, 

ne-UR*", C(=UjiNK""alkylene-Het, 0-alkyleae-N(R x)2? O-alkylene-
5y)CH2N(R!x)2,0-alkylene-Het, 0~aIkylene~€H>)0Rlx, 0-alkylme-C(0)-Het> S-

^ '5 )O.T> 1X ^ -s S i v~yj T/jpfcTV \ V\/'N J_, Jf <0,0 i.X alkylene-OR O-alkylene-OR , 0"Cj^alkyienie-CH(0R -)Ct„c,alkylen©~0R x, O-alkylene 

MP ^ NRix~aIkykne~N(R is)2, NRlxC(-G)Rs\ NRixC(-0)N(Ru 

OifS T> ^ NR (SOa-alkyl), SO2R 2, SOiN{R15S)2,, alkylene-aryl, alkylene-Het, alkyler 

N(R3X}25 C(=0)N(Rix)2, K ene-arvl, arvl-O-all •e- \x aryl"0C("0)R!) 

NHC(sO)alkjd®ie-heterocycloalkyl, NHC(:-0)alkylene-Het, O-alkylene-O-alkylene-

C(::::0)0RJy, C<=G)alkylene~Hel, and NHC(-0)halo-alkyl5 

wherein Het is optionally substituted heteroaryl or optionally substituted 

heterocycloalkyl, wherein R1x is independently hydrogen, optionally 

substituted alkyl, optionally substi 
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cycloalkyl, optionally substituted heterocycloalkyl, and optionally substituted 
aryl, wherein Rly is independently hydrogen, optionally substituted alkyl, 
optionally substituted haloalkyl, optionally substituted aryl, and optionally 
substituted heteroaryl, and. wherein Rlz is independently optionally substituted 
alkyl, optionally substituted haloalkyl, optionally substituted cycloalkyl, 
optionallysubstituted heterocycloalkyl, and optionally substituted aryl; 

each Ii" is independently selected from halo, cyano, optionally substituted alkyl, 
haloalkyl, S02N(R2x)2, and optionally substituted alkoxy, 

•sally substituted alkyl, or optionally substituted 

R'5 is hydrogen, optionally substituted alkyl, optionally substituted haloalkyl, 
optionally substituted cycloalkyl, optionally substituted aryl, optionally substituted 
heteroaryl, or optionally substituted heterocycloalkyl; 

Rs is hydrogen or alkyl, or R5 and R3 together with the atoms to which they are 
attached optionally form an optionally substituted four-, five- or six-membered heterocyclic 
ring; 

R4 is cyano, C(-0)NR4xR4y, SOj-alkyl, halo, haloalkyl, or €{-0)R4xs 

wherein each R4* and R4y is independently hydrogen, optionally substituted 
alkyl, and optionally substituted haloalkyl; 

R° is Nl-fc, halo, optionally substituted alkyl, or optionally substituted haloalkyl; and 
R' is NHs, halo, optionally substituted alkyl, or optionally substituted haloalkyl; 
provided that when R5 and R3 form a 5~membered heterocyclic ring that is option 

substituted with hydroxy!, halo, or methoxy, R4 is cyano, R" Is amino, and R7 is amino; 
or a phannaceutically acceptable salt, isomer, or a mixture thereof. 

The compound of claim 1, or a pharmaceutic 
compound is a compound of formula (1): 

able salt thereof, wherein the 
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wherein; 

n is 1 or 2; 

m is 0,1, or 2; 

each R5 is independently Chalky!, Ci-shaloalkyl, Ca-scydoalkyl, C2. 

srocycloalkyl, Ca-gheteroaryl, Cg^oand, halo, cyano, Cg.i0aryl-ORly, Ci^alkylene-Cs, 

toaryl, Ci^alkylene-Het, Q^alkylene-Ca-gcycloalkyl, Ci_6alkylene-ORiy, Ci^aikylaie-

N(R!X)2, C2^alkenyiene-ORly, C2-6aIkenylene-N(R!lx)2} Cj.6alkylene"C(<))OR!x, Cj. 

6alkyIene-C{=0)N(Rls)2, C{^alkylaie-C(:::0)-Hd, 0-Ci-<salkylene-C(=0)ORlx) C^alkylene-

D-C(^alkyleiie-C(=0)ORlK, Ci.6alkmyien©-N(RlJ()2, OR18, 0-CMalkyl^ie-N(R!x)2, OCi. 

6alkylene-CH(0Rly)CH2N{Rlx)2,0-Cwalkylene-Het, 0-Cwalkyleae-C(=0)OR!'\ O-Ci. 

6alkyletie-C(=0)-Het, 0-C}.«aikylene-0RiK, 0-Cwa!kyIea&-CH{0Riy)C^alkyIene-0R5ss 0~ 

C^alkenylene-OR1* <>C2^ke«ylene~N(Rfx)?., O-CMalkylene-NR^CC^OOR11, O-Ci. 

6alkyleaie-0-Ci^alkyleae-C(=0)0Riy,S02Rlx» S~Ci..6aIkyle.ne-OR5j;? and S02N(Ru)2, 

wherein Het is C^gheteroaryl or CVgheterocycloalkyi, wherein R!x is 

independently hydrogen, Cj^alkyi, Ci^haloalkyi, Cj-gcycloalkyl, Cg-ioaryl, C2. 

gheterocycloalkyl, and C3.8heteroa.ryl, wherein Riy is independently hydrogen, 

Cj^alkyl, Cj^haloalkyi, C^waryl, and Cs-gheteroaiyl, wherein. Rlzis 

independently Cj^alkyl, Ci^haloalkyl, Cj-gcycloalkyl, C<s.$oaryl, C2~ 

sheteroeycloalkyL and Cs^heteroaryl, and wherein each of Het, Ru, RJy and 

RtSE is optionally substituted with one, two, three, or four members 

independently selected 'from halo, oxo, C^alkyL and C^aiyl; 

each R"' is independently halo, cyano, Chalky!, C^haioaikyl, S02.N(R":A)2? wherein 

R2X is hydrogen, Chalky;. or € ̂ h aloalkyl; 

R3 is hydrogen. Chalky!, Cj^haloalkyl, Cs-gcycloalkyl, CVioaryt wherein the Q. 

ealkyl moiety is optionally substituted with ~C(:0)NR3xR3y> wherein each R3x and Riy is 

independently hydrogen, Ci^alkyl, or C't~d 
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RJ is hydrogen or Chalky!, or R3 and R3 together with fee atoms to which they are 

attached optionally form a four-, five- or six-membered heterocyclic ring, wherein fee 

heterocyclic ring is optionally substituted with one, two, or three members independently 

selected from halo, Chalky!, C^h&loalkyL and NR5xC(Q)R5y where R5* is hydrogen or Cj. 

galkyl, and R:}y is Cj.^alk:yleae-NH2, CM alkylene-Cs-gcycloalkyl, or Cj ̂ haloalkyl; 

R* is cyano, C(==0)NR4xR4y, SO?- Chalky!, halo, Cj^haloalkyl, or C(::::t))R4*, wherein 

each Rl!* and R4y is independently hydrogen, Chalky], or Cj-ghaloalkyl; 

R° is NH2, halo, Ci^alkyl, or Cj-ghaloalkyl; and 

R7 is NH2, halo, Chalky!, or Cj^haloalkyl 

3. The compound of claim 1 or 2, or a pharmaceutieally acceptable salt thereof, wherein 

each R* is independently methyl, chloro, fluoro, cyano, tetrahydropyridinyl,-CH2-C(=O)0H, 

-C2H4-C(-0)0H, -C;?Hs-C(~0)0H, -CH2-C{=0)NH2> -CH2-C(==0)N(CH3)2s -C£U-

C(-0)NH2, »C2H4-C(-=C))N(CH3)25 -C3H6~C(-0)NH2, -C3H6~C{;<))N(CE3)2, -CH2-C(===€>)-

Hei C2H4-C(0)-Hef,~C3H6-C(=0)-Het, 0-CH2-C{=0)0C3H7, 0-C2H4~C(=0)0C3H7, O-

C3H«-C(=0}OC3H7, -CHa-Hei, -QjH^Het, -C3H&-Het, -CH2~eyelopropyl, -C2H4-

cyclopropyl, -C3H§~cyclopropyl} -CHs-cyclobutyl, -CjHreyclobutyl, -CjHs-cyclobuiyl, -

CHr cyclopentyl, -C2H4-cyclopentyl, -CjHrcyclopentyl, -CH2~cyelohexyl, -C2H4-

cyclohexyl, ~C3H6-cyeIohexyL 0-CH2-NH2, O-C2H4-NH2, 0-C3H6-NH2, 0-CH2-N(CH3)2,0-

C2H4-N(CH3)2, C>C3H6~M(CH3)2, O-CHrHet, O-C^-Het, 0~C3H6-Het, 0-CH2-C(=0)0H, 

0~C2H4~C(=O)0H, 0-C3HrC(=<))0:H, 0-CH2-C(=<))0CH3,0-C2HrC{=0)0CH3, 0-C3H6-

C(=O)0CH3> 0~CH2-C(=0)-Het, 0-CH2C(CH3)(CH20H)2, S-C2H4OH, S-C3H6OH, S02-

phenyl, S02-melhylphenyl, -SO^-elhylphenyl, -S02-cyclopn)pyls -SOa-cyclobutyl, -S02-

cyclopentyl, -SOxCjH^Het, -S02CH3, -SC)2C2Hs, ~S03QH7, -SO2C2H4OH, or ~S02C3H:60H 

wherein Het is independently selected from piperidinyl, morpholinyl, piperazinyl, azepanyl, 

azaspiro[3,5]nonanyl, 2-oxa-6«azaspiro[3.4]octany1, and 6-oxa-l-azaspiro[3.3]he|>taiiyl, 

wherein each of the piperidinyl, morpholinyl, piperazinyl, azepanyl, imidazolyl, oxetanyl, 

azetidinyl, pyrrolidinyl, tetrahydropyridinyl, 2-oxa»7-aza.spiro[3.5]nonanyi, 2-oxa-6-

azaspiro[3,4]oetanyi, 6-oxa-1 -azaspiro[3.3]heptaayl, cyclopropyl, cyclobutyl, cyclopentyl, 

and cyclohexyl moieties is optionally substituted with one, two, three, or four members 

independently selected from fluoro, chloro, methyl, ethyl, propyl, oxo, or phenyl. 
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4. The compound of any one of claims 1 to 3, wherein each R2 is independently fluoro, 

chloro, bromo, iodo, cyano, methyl, ethyl propyl, fluoromethyl, difluoromethyl., 

trifluoromethyl, fluoroethyl, difluoroethyl, triifeoroethyl, and SO2NH2. 

5. The compound of any one of claims 1 to 4, wherein R3 is methyl, ethyl, propyl, -CH2-

C(=0)NH2, -CjHrCC"0)NH2, -CSH6-€(=G)NB2, -CH2»C{-0)N{CH3)2, -C2H.r 
C(~0)N(€H3)2, -C3H6-C(==0)N(CH3)2, cyclopropyl, cyclobutyl, or phenyl 

6. The compound of any one of claims 1 to 5, wherein KJ is ~CH2~C(=0)NH2, -C2H4-

C(-0)NH25 -C3H6-C(==0)NH2, -CH2-C(=0)N(CH3)2, -C2H4-C(::::0)N{CH3)2S "Cil'hr 

CH))N(CH3)2, cyclopropyl, cyclobutyl, or phenyl. 

7. The compound of any one of claims 1 to 5, wherein, R3 is methyl, ethyl or 

cyclopropyl 

8. The compound of any one of claims 1 to 7, wherein R4 is cyano, chloro, bromo, iodo, 
or a=<))CH::.. 

9. The compound of an y one of claims 1 to 8, wherein R5 is hydrogen, methyl, ethyl, or 

10. The compound of any of claims 1 to 9, wherein R6 is NH2, chloro, fluoro, methyl, 

ethyl, or propyl 

11. The compound of any of claims 1 to 10, wherein R' is NH2, fluoro, chloro, methyl 

ethyl, or propyl 

12. The compound of any of claims 1 to 11, wherein R5 and together with the atoms to 

which they are attached optionally form a heterocyclic ring, wherein the heterocyclic ring is 

selected, from azetidinyl, morpholinyl, or pyrrolidinyl, wherein each of the azetidinyl, 

morpholinyl, and pyrrolidinyl moieties is optionally substituted with 1,2 or 3 groups which 

are independently C3.4 alkyl methoxy, ethoxy, halo, N(CH3)C(^)CH2NH2, 
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N(CH3)Q=0)CHF2} N(CH3)C(=0)CH2CF3S N(CH3)C(-O)c.yclopropy!j NHC(-0)CH2NH2, 
NHC(=0)CHF2, NHC(=0)CH2CF3, NHC(=0)CH2cyclopR>pyl or NHC(=0)cyclopropyi. 

13, The compound of claim 12, wherein each 
methyl, S02~pb.enyh -S02CH3J or -C3Hfi-C(=0)0] 

sntly chloro, fluoro, cyano, 

14, The compound of any one of claims 1 to 11, wherein: 
RJ is methyl; 
nisi or2; 
and one Rl is tetrahydropyridinyl, CH2-C(O)0H, -Q^-C(==0)0H, -cyHfc-

C(===0)0H, -CH2-C(=0):NH2, ~CHrC(-O)N(CH.02, ~C2H4~C{K))NH2, -C2H.rC(-0)N(CH3)2, 
-€3B6-€(0)NH2, -C3H6-C{=0)N(CH3)2S -CH2-CC-0)-Het, C2H4-C(==0)-Het,-C3H^C(0)-
Het, D~CH-rC(-0)0C3e7, 0-C2H4-C(-0)0C3H7s 0-C3H«-CK))aC3H7, ~CHrHet, -CfcHr 
Het, -C3H6-Het, -CHrcyclopfopyl, -C2H4~cyclopropyl, -CsHs-cyclopropyl, -CH2-cyclobutyl, 
-C2H4~cyclobutyl, -C3H<5-cyclob«tyl, -CH2-cyclopentyl„ -C2Hrcyclopentyl, -C3H<r 
cyclopentyl, ~€H2-cyclohexyl, -C2H4-cyclohexyl, -CsHs-cyclohexyl, O^H2-NH2, O-C2H4-
NH2, O-C3H6-NH:2, O-CH2~N(CH3)2, O~C2H4~N(CH3)2S O-C3H6-N(CH:3)25 O~CH 2-eet, o-
CyMM 0-C3H,5-Het, Q~CHrC(=Q)OH, Q~€Al4~C(=Q)QE, 0~C3H6~CK))C3H5 0-C! jr 

C(=0)0CH3,0-C2H4~C(=0)0CH3, 0"C3H6-Ce0)0CH35 0~CH2--CH3)~Hel O-
CH2C(CH3)(CH2OK)25 S-C2H4OH, S-C3H6OH, S02-pheny.l, SOrmethylphenyl, -S02-
ethylphenyl, -SOrcyclopropyl, -SOrcyclobutyl, ~S02~cyclopentyl? ~S02C2H4-Bet5 -S02CH3, 
-SO2QH5, -S02C3H7J ~S02C2H40H, or -SQ^HgOH; wherein Het is independently 
from piperidinyl, morpholinyl, piperazinyl, azepanyl, imidazolyl, oxetanyl, azetidinyl, 
pyrrolidinyl, tetrahydropyridinyl, 2-oxa-7~azaspiro[3.5]»oranyl, 2~oxa«6« 
azaspiro[3.4]octanyl) and 6-oxa-l-szaspiro[3.3]heptanyl, wherein each of the piperidinyl, 

izqjanyl, imidazolyl, oxetanyl, azetidinyl, pyrrolidinyl, 
2-oxa-7-azaspiro[3.5jnonanyl, 2-oxa-6-azaspiro[3.4]octanyl,6-oxa-l-

3]hep!anyL cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl moieties is 
optionally substituted with one, two, three, or four member independently selected from 

yl, propyl, oxo, or phenyl. fluoro, chloro, methyl 
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15. The compound of any one of claims 1 to 11 s wherein: 
each R* is independently methyl, chloro, iTuoto, or cyano; 
.ft' is methyl or ethyl; 
R4 is cyano or halo; 
R6 is NH2, halo, or CM alkyl; and 
R' is NH2J halo, or Cj.4 alkyl; 
wherein only one of R6 mid R' is NH2. 

16. The compound of any one of claims 1 to 15, wherein the compound is an (S)~ 
enantiomer. 

17. The compound of my of claims 1 to 15, wherein the compound is an (R)-eoantiomer. 

18. The compound of claim 1 or 2, wherein the compound is selected from the group 
consisting of: 

(S)-2-(cyclopropyl((2,6-diamino-5-cyanopyrimidin»4»yl)amino)metfayl)-4-oxo-3-
phenyl-3,4"4ihydroqiiinazoline-5-carbonitriie; 

(S)-2-(cycloptx)pyl((2,6-diamino-5~cyanopyrimidin.-4"yl)amino)me&.yl)-B-fluoro-4-
oxo-3-phmyl-3,4-dihydroquinazoline-5-carhonitrile; 

(S)~2,4"diaminO"6--(((5-chlorO"4-oxo-3-phenyl-3,4-dihydroq«ina2:olin"2-

(diiiooroii!etliyi)~5-l]uoropheayl)-4-oxo-3,4'"dihyck'oqninazoliBe-5"CarboflitfiIe; 
(S)-2,4-diamino-6-((cycloptopyl(3-(3-f3uorophaiyl)-5-(meihylsuifonyl)-4-oxo-3,4-

dihydroq«inazolin-2-yl)me&y3)ammo)pyiimidiae-5-carbomtrile; 
(S)-2,4-diamino-6-((cyclopropyl(3-(2-flaorophenyl)-5-(methylsu]fonyl)-4-oxo-3,4-

dihydroquiKazolin-2-yl)me{hyl)amffio)pyrimidme-5~cari)onitrile; 
(S)-2,4~diainino-6-((cycloptopyl(3-(2-fluorophenyl)~5-(methyjs'ulfony!)-4-oxo~3,4-

dihydix>qmnazo3in-2-yl)methyl)amino)pyrhBidme~5-carbomtriIe; 
(S)-2,4-diamino-6-((cycloptopyl(3-(2,6-difiuoropheayl)-5-('me{h.ylsol'fonyi}-4-oxo-

3s4-dihydroquinazolin-2-yl)meihyl)amlno)pyrinudine-5-carbomtri!e; 

(3-fluoropheay!)-4-oxo-3,4~dihydroquinazoline-8-carbomtriie; 
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(S)»2-(cyclopK)pyl({2,6-diaiinno-5-cyanopyriimdin-4-yl}amino)metiiy!)-6-fliioro-4-
oxo-3-phmyl-3,4-dihydroq«inazoline-8-caibonitrile; 

ieayi)^-oxo-334-dihydroqumazoHn-2-yl)-3-((2,6-(S)--> -(>chloro-3 -(3,5-ai 
diaB^o-5-cyanopyriimdin-4-yi)a3nmo)-N!}N--dim€?tliyipK)panaiaide 

(S)-3-(5-cWom^-oxo-3-phmyl-3,4-dihydroquina2olin~2-yl)-3--{(2,6-diaraino-5-
4~yl)amino)"Ni,N»diBietliy1propaTiamide; 

(S)-2,4-disamno-6-(((3-(3-cy^.tio-5~fluoropheny1}-5-met3iyl-4-oxo-3,4~ 
dinvi .axonn-z-Yi yrimidine-5-carbonitrile; 

-4-OXO-3-4-{S}-2}4-diamino-6-((cyc1opropyl{3-{3»5-dit1uo.rophenyi}-5~ 
dihydroquinazoiiB-2-yl)mefeyl)amino)pyrimidin€>-5-caii>omtrile; 

(S)-2>4-diammo-6-(((5~cMoro-3-(3,5-difluoropheiiyl)-4-oxo-3,4-dihydi 
yl)(cyclcpx>pyl)methyl)amino)pyrimidme-5-carboiiitrile; 

(S)-2,4-diajnino-6-((cyclopropyl(3-(3>5-difl.i3.orophexiyl)-5-fl['uoro-4-oxo»3,4-

(S)-2;4-diam?B.o-6-((cyclopropy!(5-i].uoro~3~(3-fluoropheHy!)~4-oxo-3s4-
dihydroquinazolin-2-yl)methyl)atnino^yrimidin©-5«carbomtrile; 

(S)-2,4-diamino~6-((cyclopropyl(6-fliuorO'-3-(3-fluofoph6iiyl)-4-oxo-3,4-

(S)-2-(l-((5-acetyl-2,6-diaminopyrimidin-4-y])amino)ethyi)~5-chlofo-3~(3}5-
diflvioropheByi)qiimazolm-4(3H)-one, 

2,4-diamino-6-((2S)-2-(5-cWofo-3~(3s5-<iif[uorophen.yl)-4-oxo-3>4-dihydroqaina2K>lin-
pyrrolidin- l~yl)pyrimidiii©-5-carbonitnle; 

-2-(l-((6-ammo»54>romo-2~methyipynmidin~4~ 
HVone; 

(S)-2-( 1 -((6-amino~5-bromo-2-methylpyrfnaidin-4-y] 
iyI)qumazolin-4(3H)-one; 

(S)-2,4-diamino~6-((l-(5~(2~niorpholmoethoxy)~4-oxo-3-pheo.yl-3,4-
Liazolia"2"yi)ethyI)atnino)p>frimidiae-5-carfeonitxiie; 

(S)-2,4-diamino-6-((l-(5-(2-(azepan-l~yl)ethoxy)-4-oxo-3-phen3d-3,4« 
3qwinazolin-2-yl)e^yl)ammo)pyramdiRe-5-carbomi3ile; 
(S)-2,4-dianiino-6-((l-(4-oxo-3-phenyl~5-(2-(pyrrolidm--1 -yl)et 

Hn-2-y!)etliyi)amino>pvdmidine-5-ca3 
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(SVisopropyl 2<{2-(l<(2,6^iainino-5<yanopyriiiiidm-4-y])aii3ino)ethyI)-4-oxo-3-
pfaenyl-3,4-dihydroqijin^olm-5-yl)oxy)acetate; 

(S)-2,4-diamino-6-((I-(4-oxo-5-(2~(2-oxopyrroiidin~l-yl)e1h.oxy)-3-pheayl.-3}4-
dihydroqumaMlin-2-yl)ethy])amino)pyrimidine-5-cad3onitrile; 

(S)-2»4-diajnmo~6~({ 1 -(5 -(2-(dimethylairuno)ethoxy)-4-oxo-3 -phenyl-3,4-
dihydroq\iinazoUn-2-yl)ethyl)amino)pyrimidine-5-carbonItril.e; 

(S)-2,4~diamino-6-(( 1 -(4-oxo-5-(2-oxo-2-(plperidin-1 -yl)ethoxy)-3 -phenyl-3,4-

(S)-2>4-'diamino-6"((l"(5-(3"hydroxy--2'-(liydroxmietliyl)"2-methy!proposy)~4-oxo»3 
ph«®yl-3,4-<HhydK>q«inazolin-2-yi)ethyI)amino)pyranidine-5-carbom1riIe; 

(S)-2,4-diaimno-6-((l-(4-oxo-3~phenyl-5-(2»(pipendin-l-yI)ethoxy)-3,4-
inazoiin-2-yl)etiiyl)amiRo)pynmidiiie~5-carbonitriIe; 

5)-2,4-diamino-6-(( 1 ~(4-oxo-3 ~phenyl-5-(2-(4-phenylpiperazin-1 -yl)eihoxy)-3,4-
iazolm-2-y1)ethyl)amino)pyriimdiiie~5-carbomtrile; 

(S)-2,4~diami»o-6-(( 1 -(5-(2-(2-meth.yl -1 H-itnidazol-1 -yl)ethoxy)-4-oxo~3-phenyl-3, 
solin-2-yi)efeyl)amino)pyrimidine~5-caiboratrile; 

2,4-diainino-6~(((l S)~l ~(5~(2-(l -metbylpyrrolidin-2-yI)ethoxy)-4-oxo~3~pheny!-3J4-
~yl)etl44)amino)p>TLmidme-5--carbtmiti'ile; 

(S)-2,4-diamino»6-((i-(5-((3-methyloxetaa-3-yl)methoxy)"4-oxo-3-phenyl-3,4-

(S)-2,4-diammo>6~((l-(5-(2-morpholiiio~2-oxoethoxy)~4-oxo-3-pheayi-3, 

y)-4-oxo~3 -phenyl -;-((l-(5-(2"(4-methylpiperidin-l-yl}-2-

(S)-3"(2-{!~((2J6-diami»o-5-cyanopyrimidm-4-yi)airiino)etliyJ)-4-oxo-3-phenyl-3>4-
«5~yl)propanamide; 

(S)-3-(2-(l-((2,6-diamijtio-5-cyanopyriffiidm-4-yi)amino)ethyl)-8-fluoro-4-oxo-3-
b.enyi~3.4"diliydroqiiinazoiin-5"-yi)pT'opanamide; 

(S)-3-(2-(l-((2>6Kiiamiao-5~cyanopyriimdin-4-yl)amino)ethyl)-3-(3>5-
!)-8-fluoro~4»oxo-3>4"dihydroqisinaxolIn~5~yl)propaBamide; 

(S)-3-(2-( 1 -((2,6-diaimno-5-cyanopyritnidia-4-yl)amino)etliyl)-3-(3,5-
difliK>rophenyi)-4-oxo-3,4-dihydroquiiiazoiin.-5-yl)propaiiarmde; 
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(S)-3-(2-(l -((2,6^iiamino»5»chloropyriinidi»-4-yl)amino)etiiyl)-3-{3,5-
difluorophenyl)-8~fluoio>4~oxo-3,4-dihydfoquinazolin-5-yI)propa«amide; 

(S)-3«(2~(l-((2,6-diaiamo~5-chloropyrimidin-4-yl)aimno)ethyi)-3"(3,5-
rophenylV4~ox o-3,4-dihyc 

(S)-3~(2-(l-((2,6-diaaiin.o-5-cMoropyiimidin-4-yi)amiiio)ethyl)-4«oxo-3-pSieayl-3,4-
. 3q\iinazolin-S-yl)propatiaimde; 

(S)-3-(2-(!-((2,6-diamino-5HcMoropyriimdin-4-yl}amiiio)^hyi)-8--fluoro~4-oxo-3-
phenyl-3,4-dihydjroquiaazolin-5~yl)piropanamide; 

(S)-2,4-diamino-6-(( 1 -(4«ox.o-3 -phenyl-5-(3 -{pyrrolidia-1 -yl)propyl)-3,4-

(S)~2,4~diainino-6-((.l-(4~oxo-3-phe!xyl-5-(3-(piperidia-l-yl)prDpyl)»3,4-
:«azoliR-2-yr>ethyl)miao)pyriimdine-5-carbonitrile; 

(S)-2,4»diamHi0-6-((l~(5-(3-(3,3-djSu0r0pyrr0lidin«l-yi)pr0pyl)«4"0X0-3-pb.enyl~3s4" 
roquinazolin-2~yl)ethyl)ammo)py3db(mdiae-5><5arbomtrile; 

(S)-2,4~d.kmifio~6~(( 1 -(5-(3-(4,4-dif3 uoropiperidin-1 -yl)propyl)-4-oxo~3 -phenyl-3,4-

2,4-dlamiiio-6-(((lS)-l-(5-{3-{3,5-dime!iiylmorpholino)p«>pyl)-4-oxo-3-pheayl-3,4-
dihydix>quinaz»lia-2-y!)efeyl)amino)pytimidine-5-carbonitrile; 

(S)-2,4-diamino-6~((l-(8-fluoro-4-oxo-3~ph.€!inyl-5-(3-(pyrroli€lin-l-yl)p3X)pyl)-3,4-
dthydroqumazoUR-2-yi)etfeyl)amino)pyrijnidine-5-c«irbomtrile; 

(S)-2,4-diamino-6-(( 1 -(3 -(3,5-difii!oropheoyl)-4-oxo-5-(3 -(pyrrolidm-1 -
3,4-dihydroqmfiazo!in-2~yl 

(S)-2,4-diamiao-6-(( 1 -(5-(3-(2,2-di 
iazolm-2-yl)ethyl)aj 

(S)~2,4~diamino-6-({ 1 ~(5~(3'-{3,3'-dimethylmorpliolmo)propyl)-4~oxo-3'-phenyl-3,4-
/oioquiimzolii>2-yl)et%I)aniiiio)pyiiTffldme~5-c8i*bonitiile; 

(S)-254~diam.ino-6-((l~(4-oxo-3~phenyl-5~{3~(25236s6"tetrafluoromorplioli»o)propyl)-
iiii-2-yl)ethyI)atiiino)p>Timidine-$-~carbonitrile; 

it!''. 

mrnv s--
idiae-5~cai iwmui.se, 

pyl). 4-0X0-3 -phenyl ~3,4-

1 CS 

{&) ^5 4-diatmno-6~((cyclopfopyl(4~oxo~3-pheayl-5-(3-(pyrrolidia-l-yl)propyl)-3,4-
iimidme-5-carboiiilriIe; 
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(S)-2,4-diamino-6-((cyclopropyl(4-oxo~3~pheaiyl~5-(3-{piperidi»-l-y])propyl)-3s4-
dihydroquinazolin-2-yl)methyl)amiiio)pyrimidme-5-carix)mtrile; 

(S)-2,4-diamsno-6-((cyclopropyl(8-fluoro-4-oxo-3-phen5ii-5-(3-(pyrroHdin-l-
yl)propyl)~3,4~cliliydroq'uinazolia-2-yI)methyI)araino)pyrHnidine~5-carbonltrile; 

(S)-2,4-diamino-6-((cyclopropyl(8-fiuoro-4-oxo-3-phen3d-5~(3-(piperidin-l-
yl)propyl.)-3,4Hfihydroqxxinazolm~2-yl)me&yI)amino)pyrimidm©-5-carbomtrile; 

(S)-2-amino-4~chloro-6-((cycIopropyl(4-oxo-3-phesnyl-5-(3-(pyrrolidin-l-'yl)propyr 
3,4^hydroq«mazolin-2-yI)methyl)amino)pyrimidiii©-5-carbonittile; 

(S)-2,4-diamino-6-((l-(5-(3-motpholinopropyl)-4-oxo-3-phetiyl-3,4-
dihydroquinazo!in-2-yl)ethyl)amino)pyriinidixie-5-carbonitri!e.; 

(S)-4-((i~(5-(3-(2-oxa-6-azaspiro[3.33hq)ta3i~6-yi)propy!)-4-oxo-3-ph.enyl-3)4-
dilvydroquinazoiin~2--y!)etliyl)aii:imo)--2,6-diaminopyrinMdine-5-carbotiitiik; 

(S)-4~({l-(5-(3-(2-oxa-6-azaspiro[3.4]octaa-6-yl)propyl)-4-oxo-3-phen.yl~3,4-
dihydroqmnazolin-2»yl)etfeyl)amino)»2s6-diaminop}iiiir3id.me»5~carbonitrile; 

(S)-4-((l-(5-(3-(2-oxa~7-azaspiTo[3.5]noiiaa-7-yl)propyl)-4-oxo-3~pii€3iyl-3,4-
dihydroqiiiaajzolin-2-yl)e1iiyl)ammo)-2,6-diaminopyrimidi£ie-5-carbonitrile; 

(S)-2»4-diamtao-6-((l-(5-{3-cycloiiexylpropyl)-4-oxo-3-pheny1-3>4" 
dihydroquinazoHn~2~yi)ethyl)aaniino)pyrimidine-5-carbonitrile; 

(S)-2-amiiio-4-cWoro-6-((l-(5-cMoro~8-fiuoro-4-oxo-3-phenyl-3,4-
dihydn>qiunazoliii-2-yl)ethyl)ainiQo)pyrimidine-5-cariK>nitrile; 

(S)~2,4~di8mmo~6-(2-(5-chloro-3~(3s5-ditT 
2-yl)azetidin-l-yl)pyrimidme"5-carbonitnle; 

(S)-2,4-dianiino-6-(2-(5-chloro~4-oxo-3-pBettyi~j,4-ainyaix 
1 -yI)pyriraidine-5-cacbo3iitrile; 

(S)-4-(2-(l-((2,6-diarr«no~5-cyaaopyrjinidiii~4-yl)ami»o}el3iy!)-4-oxo-3-phenyi-3,4-
dihydroqulnazolin-5~yl)butaaoic acid; 

(S)^(2~(l-(2,6^aimno-5-cyaiiopyrir33idin~4-yl)pyn»iidi»-2-yl)-4-oxo-3-pbeayl-3}4-
iazoIm~5~yl)btttatioic acid; 

(S)-4-(2-(l-((2,6-diamino-5-cyanopyrimidin-4-yl)amino)ethyi)-3-(3,5" 
yl)-4~oxo~3s4-dihydroqumazolin-5-yl)buta&oic acid; 

(S)~2,4-diamino-6-(2-(3-(3-fluoropheayl)-5-(me{:hyisulfonyl)-4-oxo-3,4-
Hdin-1 -vI)pyrimidme~5~carbomtnle; 

-2-y^j m-
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(S)-2>4-diammo-6-(2-(3-(2-fluorophenyl)-5~(methylsulfony1)-4-oxo-3,4-
dihydroquiiia2oIm~2-yl)pyrrolidin-1 -yl)p>Timidiiie-5-carbomlTile; 

(S)-2s4-diaxBmo~6~(2~{3-(2-fluoropheivyl)~5~(methylsu.lfonyl)~4-oxo-354-
dihydroqiuna2olm-2-yl)pyrrolidin-l-yl)pyriinidine-5-cad3onilrile; 

{S)-2,4-diamino-6-(2-(3~(2,6"difiuorophenyl)-5-(metihylsulfony!)~4~oxo-3,4-
dihydroquinazolin-2-yl)pyrrolidiii-l-54)pyri'midme--5-carbomtrile; 

(S)-2,4-di amino-6-(( l-(3-(3-fiuorophenyl)-4-oxo-5 -(phenylsul fony!)~3,4-

-2,4-diamino-6-(2-{3-(3-fittoroph€aiyl)-5-(methylsulfonyl)-4-oxo-3,4-

(S)-2,4~diarmno~6-((l-(3-(3-fliiofophe5iyl)-5"((2-
dihydtoquinazolin-2-yi)etb.yl)amiao)pyrimidine-5-carbonitrile; 

(S)»2,4-diamixio-6-((l-(3-(3-fiuorophenyl)-5-((2-hydroxyethyl)tiiio)-4~oxo~3^ 
dihydroquinazolin-2-yl)ethyl)amino)pyrimidine-5-<^rbomtrile; 

(S)-2,4-diamino-6-((l-(5-{cyclopent>isulforiyi)-3-(3-fl«<m>phenyi)-4-oxo~3,4-
>Sixi-2-y1)ethyl)arnino)pyriinidme-5~carboni1xile; 

(S)-2,4-diamino-6-(( 1 -(3 -(3-fluorophenyl)-4-oxo-5-(o-tolylsulfonyl)-3,4-
lin-2-yl)^yl)amino)pyrimidin.e-5-carbonitrile; 

(S)~2,4~diamino-6-((l-(3-(3-f!uoroph®xyl)-4-oxo-5-((2-(pyiTolidm-l-
yl)etih.yl)sttlfonyl)-3?4~dihyd3x>quinazoiin-2-yi)ethyl)araino)pyrimidin©-5-caibonitxile; 

(S)-2,4-<Hammo-6-(2-(5-cMoro-3-(3}5-difluorophenyl)-4-ox0-3,4-difay 
2-y1)pyrrolidm-!-yl)pyrinudine-5-carix)mtrile; 

(S)-2,4-diamit\o-6-(2~(5-chloro-3-(3,5-difluoropheiiyl)-8-meftiyl~4-oxo-3,4-
line-5-carbomtnie; 

(5J-2,4-diamino~6-(2-(8-chloro-3-(3,5-difluoroph«iyl)-4-oxo-'3,4-dihydix)qujinazoiin-
2-yl)pyixolidiin-l-yi)pyriiRidme-5«caiboiiitriIe; 

(5)-2.4-diamKio-6~(2-(3-(3,5-difluorophenyi)-8-met'hyl-4-oxo-3,4-diliydroq'uinazolin-

(S)-2>4-diamiiio-6-(2-(3-(3,5-difl'uorophenyl.)-5-fl'uoro-4-oxo-3,4-dihydroc 
2-yl)pyrrolidin-l -yl)pyriimdme-5-carbonitrile; 

(S)-2,4-dia«iino-6-(2-{5-ciiloro-3-(3-cyaBO-5-f!Moropheayl)-4-oxo~3,4-
dihydroquinazo!in-2~yl)p>Trolidiii"l-yl)p3.'iimidiae-5--caxboiiitri!e; 
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(<S)-2-{ 1 -(2,6^iamino-5-cyanopyrimidm-4-yl)pyrroliditt-2-yl)-4-oxo-3--
dihydroqmnazoline-S-earbonitrile; 

(5)-2-(l-(2.6-diamiao-5-cya«opyrimidin"4-y!)pym>lidin-2«yI)-3-{3-
(dii].uoromet!iyl)p!ieiiyl)-4-oxo~3,4«diliydroqmBa.zolIfi.e~8~carbomtrile 

(S>3-(5,8-dicWoro-2-(l-(2}6^amino-5-cyanopyrimidin-4-yl)pyrro!idin-2»yl)-4-
oxoquinazoIin-3 (4i?)-yl) benzenesul fonamide; 

(S)-3-(5,8-dichloro-2-(l-(2,6-diamino-5»cyanopyriinidin-4-yl)pym)lidin-2-yl)-4-
oxoqiilaazoliii-3(4W)-yl)benzerie8tilfotiamide; 

(^-2,4-diamino~6~((l -{4-oxo-3»phen.yl~5~( 1,2,3,6-tetrahydropyridin-4-yl)-3.4-

dihydroqmnaz»Hn-2-yl)ethyl)ammo)pyriiriidine-5--carboaitrile; 
2,4-diamino-6-({2S,4R)-2-(5-cMoro-4-oxo-3-pheiiyi-3,4-dihydroq'umazoIin-2-yl)-4-

metfaylpyrrolidin-1 -yl)pyriirddine-5-carboni irile; 
254»dIam-mo-6-((2Ss4R)-2-(5-cMoro»3-(3,5~d.iflaoroplieHyl)-4"Oxo-3>4" 

dihy<iroquinazoUn»2»yl)^fliK>ropym)lidin-l-yl)pyriimdine-5-carbonitrile; 
(S)~2~amino-4-((l.»(5-chloro~4~oxo-3-pheayI-3,4-diliydix>qiiinazolin-2~ 

yI)ethyl)araiiio)-6-methyipyriiiiidme-5-carboriitnle; 
(S)-2-{l-((2-amixio-5-iodo-6-meihylpyriimdin-4-yl)aixiino)ef;hyl)-5~chloix)-3-

phenylqixinazoliri~4{3H)-one; 
(S)-4-amino-6~((l-(5~cliloro-4-oxo-3-phmyl-3}4-d3iydroq«ina2S)lin-2-

yl)ethyl)amino)-2-methylpyrimidine-5-cait>oiiitrile; 
(S)-4-amiiio-6-((l-(5-chion>-3-(3,5~difliJoix>phaiy])-4-oxo«3,4-dihydroqi}iaazolin-2-

yl)ethyl)amino)-2-metbylpyrimidixie-5-carbomtrik 
(R)-5-cMoro-2-(4-(2,6HiHaraino-5-cbloropyrm'!idin-4-yl)rnoipholm-3-yl)-3~ 

phenylquinazolin-4(3Ii)~one (0); 
(S)~2-aniin0"4»cbl0r0~6-({l-(5-clil0r0-4"0X0-3"phetiyl"3>4-'dihydr0quina20lm-2-

yl)ethyl)amino)pyriinidiae-5-carbonitnle; 
(S)-2-amino-4-chloro-6-((l-(3-(3,5-difluoTophenyl>5-fluoro-4-oxo-3>4-

(S)-2-amino-4-chioro>6~((l~(5-chloix>-3-(3,5-dif3uoropheayl)-4-oxo-3}4-
izolM»2-yl)propyi)aniino)pyrimidine-5-car!)onitrile; 

>)-4-amino»2-chloro-6-((l-(5-chloro-4-oxo-3-phenyl-3,4-dihydroquiiiazoliti-2-
-5-carbonitrile; 
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(S)-2-amino-4-chloro~6-(( 1 -(5-chloto-3 -(3,5-difiuoropheaiyl)-4-oxo-3,4-

(S)-4-amIno-6-((l-(5-ch!oro-4-oxo-3-ph©iy!-3,4-diliydroqiiinazoIin-2-
»n«^.-jfiiioropydmidiae-5-carbomtriIe; 

N-((3R,5S)~5-(5-chloto«4-oxo-3-phe«.yl-3,4-dihydroqoinazolia-2-yl)-l-(256-dia3 

N-C(3Ss5S)-5-(5-chloro-4~oxo-3-phenyl-3,4~dihydraquinazolm-2~yl)~l~(236~diam.mQ-
5~cyaaopyrimidin-4-yl)pyrrolidin-3-yl)-2,2,2-triflaoix>acetamide; 

N-((3R,5S)-5-(5-chl.oro-3-(3,5~difiuon)phetiyl)-4-oxo-3>4-dihydroq«iiiazolin-2-yl)-l-
(2,6-diamino-5-cyanopyrimidin-4-yi)pym>lidin-3-yl)-2>2-difliioroacstamide; 

N-((3R,5S)-5-(5-chloro-3-(3-(difiuoromethyl)-5-fittOK)phejiyl)-4-oxo-3,4-

N-((3R,5S)-l-(2,6-cUamino-5-cyaiiopyrimidin-4>yI)~5-(3-(3,5-dif!uoropheayl)-5-
fluoro-4-oxo-3,4-dihydroquiiiazolin-2-yi)pyrrolidin-3~yl)-2^2-difiuoroacetaiBide; 

N-((3Rj5S)~l-(2,6-diammo-5-cyanopyrimidia-4-yl)-5-(3-(3-(difliioromethyl)-5-
Si5oropheayl)~5-fSaoro-4-0X0-3 34-dihydroquinazolin»2-yI)pyiTolidiD~3-yl)»2,2-
difluoroaeetamide; 

N-((3R,5S)-5-(5-chloro-3-(3,5-difl'u.orophenyl)-4-oxo-3,4-dihydit>quinazolin-2-yI)-l-
(2,6~diammo-5-cymopyiixnidin~4-yl)pyrrolidin-3-yl)~2,2-difluoro-N-methyiacetainide; 

N-({3R,5S)-5-(5-chloit>-4-oxo-3-phcn.yi-3,4-dihydroquiriazolin-2-yl)-l-(2>6-diamino-
5-cyaaopyrimidin-4-yl)pyrrolidin-3-yl)-2-cyclopropyiacetamide; 

2-amino-N-((3R,5S)~5~(5-chloro-4-oxo-3-p3i€jnyl~3j4~dihydroq'uinazolin-2-yl)-i-(2,6-
diamino-5-cyanopyrimidia-4-yI)pycrolidiii-3-yl)acetaKiide; 

2-axnmo-N-((3R,5S)-5-(5~chloro-3-(3,5-difiuorophenyi)-4-oxo-3,4-
dihydroqiduiazoliri-2~yl)-l-(2,6-diamirio-5-cyaaopyrimidin-4-yl)pyrn)lidiii-3-yl)acetamide; or 
a phannaceutically acceptable salt thereof. 

19. The compound of any of claims 1 to 18, wherein the compound is an atropisomer. 
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20. A pharmaceutical composition comprising a compound of any one of claims 1 to 19 
or a phannaceutically acceptable salt thereof, and at least one pharraaceuticaSly accepts 
vehicle. 

t'tS rft j /x 

21, A method for method of tre 
or condition responsive or believed to 
comprising administering to 11 

deafly acceptable salt 

a human, who has or is suspected of having a < 
* responsive to the inhibition of PBKS activity, 

of any one of claims 1 to 19 or a 

22. The method of claim 21, wherein the disease is selected from, the group consisting of 
acute lymphocytic leukemia (ALL), acute myeloid leukemia (AML), chronic lymphocytic 
leukemia (CLL), small lymphocytic lymphoma (SLL), myelodysplastie syndrome (MDS), 
myeloproliferative disease (MPD), chronic myeloid leukemia (CML), juvenile 
myelomonocytic leukemia (JMML), multiple myeloma (MM), Hodgkin lymphoma, indolent 
non-Hodgkin's lymphoma (iNHL), refractory iNHL, non-Hodgkin's lymphoma (NHL), 
mantle cell lymphoma (MCL), follicular lymphoma, Waldestrom's macroglobulinemia 
(WM), minimal residual disease (MRD), T-cell lymphoma, B-cell lymphoma, diffuse large 
B-cell lymphoma (DLBCL), T-cell acute lymphoblastic leukemia (T-ALL), B-cell acute 
lymphoblastic leukemia (B-ALL), lymphoplasmacytic lymphoma, marginal zone lymphoma, 
Burkitt lymphoma, pancreatic cancer, bladder cancer, colorectal cancer, breast cancer, 
prostate cancer, renal cancer, hepatocellular cancer, lung cancer, ovarian cancer, cervical 
cancer, gastric cancer, esophageal cancer, head and neck cancer, melanoma, neuroendocrine 
cancers, CNS cancers, brain tumors (e.g., glioma, anaplastic oligodendroglioma, adult, 
glioblastoma multiforme, and adult anaplastic astrocytoma), bone cancer, soft tissue sarcoma, 
systemic lupus erythematosus (SLE), myestenia gravis, rheumatoid arthritis (RA), psoriasis, 

sclerosis (MS), Sjoegren's syndrome, psoriasis, autoimmune hemolytic anemia, asthma, and 
chronic obstructive pulmonary * 

23. A method of inhibiting the activity of a phosphf 
contacting the polypeptide with the compound of any 
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24. A method of inhibiting excessive or destructive immune reactions or growth or a 
proliferation of cancer cells, comprising administering an effective amount of the compound 
of any of claims 1-19, 

25. A kit comprising the compound of any of claims 1-19 and a label and/or instructions 
for use, 

26. The compound, a pharmaeeutically acceptable salt, isomer, or a mixture thereof of 
any of claims 1-19 for use in therapy. 

27. The compound, a pharmaeeutically acceptable salt, isomer, or a mixture thereof of 
any of claims 1-19 for use in a method of treating of any of claim 21 or 22. 

28. Use of the compound, a phannaceutically acceptable salt, isomer, or a mixture thereo 
of any of claims .1-19 for the manufacture of a medicament for treatment of a disease or 
condition of any of claim 21 or 22. 
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