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QUINAZOLINONE DERIVATIVES AS PHOSPHATIDYLINOSITOL 3-KINASE INHIBITORS

FIELD

{60613 The present application relates 1o novel compounds that selectively inhibit the

activities of PI3K isoforms and their uses in therapeutic freatments.

BACKGROUND

{80021 Cell signaling via 3" -phosphorylated phosphoinositides has been implicated in a
variety of cellular processes, e.g., malignant transformation, growth factor signaling,
inflamimation, and immunity (Rameh ef af, J. Biol Chem., 274:8347-8350, 1899),
Phosphatidylinesitol 3-kinase (PI 3-kinase or PI3K) is responsible for penerating these
phosphorylated signaling products. PI3K was initially identified as a protein associated with
viral oncoproteins and growth factor receptor tyrosine kinases that phosphorylate
phosphatidylinositol {PI} and its phosphorylated dertvatives at the 3" -hydroxyl of the inositol

ring (Panavotou et al., Trends Cell Biol., 2:358-60, 1992}

{3083] Three classes of the PI 3-kinase (PI3K)) are proposed based on the substrate
specificities. Class | PI3Ks phosphorviate phosphatidvlinositol {PD, phosphatidylinosiiol-4-
phosphate, and phosphatidylinositel-4,5-biphosphate (PIP;) to produce phosphatidylinositol-3-
phosphate (PIP}, phosphatidylinositol-3,4-biphosphate, and phosphatidylinositel-3,4,5-
triphosphate, respectively. Also, Class [T PI3KSs phosphorylate PI and phosphatidylinositoi-4-
phosphate, and Class HI PI3Ks phosphorviate PL

6084} The mitial purification and molecwlar cloning of P 3-kinase revealed that it was a
heterodimer consisting of p&3 and pl 10 subunits (Otsu ef al., Cell, 65:91-104, 1991; Hiles e af.,
Cell, 70:419-29, 1992}, Later, four distinet Class [ PI3Ks were identified and designated as
PI3K a, B, 8. and vy isoforms. Each isoform consists of a distinet 110 k¥Da catalytic subunit and a
regulatory subunit. The catalytic subunits of PI3K @, §, and § (e, pli0a, p110B, and p1108,
respectively} interacts, individually, with the same regulatory subunii p&5, whereas the catalviic

subugit of PI3K v (p1 10y} interacts with a distinct regulatory subunit pll.

[00G3] Studies have also showed that each PI3K isoform has distingt expression pattern. For
example, PIK3C4 which encodes PI3K q is frequently mntated in human cancers {Engelman,
Nat. Rev, Cancer, 90 550-562, 2009}, Also, PI3ES is generally expressed in hematopoietic cells,

Moreover, PI3K isoforms are shown to be associated with proliferation or survival signaling in
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cancers, inflarroatory, or autotnurune diseases. As each PI3K isoform has different biclogical
function, PI3K iseforms are potential targets to treat cancer or disorder (1S Patent Nos.

6,800,620; &,435,988; 8,673,906; US Patent Application Publication No, US2013/0274253).

{8086} Therefore, there is a need for developing therapeutic agents that inhibit PI3K

isoforms to treat diseases, disorders, or conditions that are mediated by PI3K.

SUMMARY

{80071 The present application provides novel compounds that are inhibitors of PI3K
isoforms. The application also provides compeositions, inchuding pharmacentical compositions,
kits that include the compounds, and methods of vsing 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 1soforos. Moreover, the application provides uses of the
compounds i the manufacture of a medicament for the treatment of a disease, disorder or

conddition that is mediated by PI3K isoforms.

[6008] The applications provides the compounds having the structure of formula (I
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wherein:

X, Y and £ are independently selected from C(R’y or N, wherein at least one of X, Y, and
i3 C{Ry

nisd, 1,2, 3, or4d;

misdorl;

A s a single bond or C(O);

cach R’ is independently selected from hydrogen, halo, optionally substituted alkyl,

optionally substituted halealkyl, and optionally substituted cycloalkyis
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each R' is independently sclected from halo, evano, optionally substitoted C; ¢ alkyl,
optionally substituted Cy; alkoxy, hiydroxy, optionally substituted Cy.5 cycloalkyl, and
opiionally substituted sulfonvi;

each R” is independently selected from halo, optionally substituted T alkyl, optionally
substituted Uy haloatioyl, and optionally substituted Cys cycloalkyl:

R is hydrogen, optionally sabstituted Cy alkyl, optionally substituted Cs.g cycloalkyl,
or optionally substituted Cqag arvi;

R*is a six- to twelve-membered heteroaryl having at least two heteroatoms, wherein
each heteroatom is independently selected from N, O, or 8, wherein the hetercaryl is optionally
substituted with one, two, or three members independently selected from halo, evana, -NH;,,
optioually substituted O alkyl, optionally substituted T, alkyuyl; and

R’ is hydrogen or optionally substituted €y alkyl; R® and R’ together with the atoms to
which they are attached optionally form a four- to eighi~membered heterocyclic ring;

or a4 pharmacentically acceptable salt, isomer, or 3 mixture thereof

{8009} In one aspect, the compound of the present application having the structure of
foravals (1), wherein:

A s a single bond or (O}

sach R’ is independently selected from hydrogen, hale, Cisalkyl, Crohaloalkyl, or Cay
cycloalkyl, wherein the alkyl motety is optionally substituted with C, 4 alkoxy;

cach R'is mdependently selected from halo, evano, €. alkyl, T haloalkyl, or -80:0:4
alkyl;

cach R is independently selected from halo, T atkyl, T4 haloalkyl, or Cyg oycloalkyl,
wherein the alkyl moiety is optionally substituted with Cy 4 alkoxy;

R’ is hydrogen, T4 alkyl, Cas cycloallyl, or Ceug arvl; wherein the alkyi moilety i3
optionally substituted with hydroxyl or Ci4 alkoxy, wherein C 4 alkoxy is optionally substituted
with Cop aryl;

R s a six- to twelve- membered heteroaryl having at logst one aromatic ring and at least
two nitrogen atoms, wherein the heteroaryl is optionally substituted with one, two, or three
members independently selected from halo, evane, -NH,, Caqalkynvl, Crshaloalkyl, and Ciy
alkyl, wherein the Co4 alkynyl moiety is optionally substituted with Ce 1o arvl or Ca g heteroaryl,
wherein each of the Cep aryt and Cs. beteroarvl moleties is optionally substituted with one,

two, or three members independently selected from halo and € haloalkyi;

[
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R’ is hydrogen or Cr alkyl; R and R 1o gether with the nitrogen to which they are
attached optionally form a five-membered heterocyelic ring;

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

1861 6] inn another aspects, the compound of the present application having the structure of
formula (I}, wherein each r! is selecied from fhioro, chloro, bromo, iodo, methyl, ethyl, propyl,
butyl, flucromethyl, difluoromethyl, trifluoromethyl, fluoroethyl, diffluoroethyl, triffucroethyl,
cyane, methylsulfonyl, and ethylsulfonyl. In other aspects, each R? is selecied from hydrogen,
fluoro, chloro, bromo, iodo, methyl, ethyl, propyl, butyl, fluoromethyl, difluoromethyl,
wifluoromethyl, fluorcethyl, diffuoroethyl, triflucroethyl, methoxvmethyl, methoxyethyl,
ethoxymethyl, methoxypropyl, ethoxyethyl, ethoxypropyl, cyclopropyl, and cyclobutyl, in some
aspects, the compound of the present application having the structure of formula (1), wherein B
15 selccted frovn methyl, ethyl, propyl, cyclopropyl, evelobutyl, phenyl, benevloxymethyl,
beneyloxyethyl, benzyloxypropyl, ~-CHOH, ~CoHLOH, or -CsHOH, In certain aspect, R is
selected from hydrogen, methyl, ethyl, or propyl. Tn additional sspects, R® and R together with
the atoms to which they are attached optionally form pyrrolidingl. In some aspects, wherein R
is a monoeyclic heteroaryl having at least twe nitrogen atoms, wherein R* is optionally
substituted with two to three members independently selected from the group consisting of hale,
eyano, -NH,, Ciy alkyl, and optionally substituted Cyy alkynyl. In some other aspects, R' s a
bicyclic heteroaryl having at least one aromatic ring, af least two nifrogen ators, and at least one
additional heteroatom selected from N, Q, or §, wherein R® is optionally substituted with one,
wo, or three members independently selected from the group consisting of hale, cyano, -NIH;,
and Cyq alkyl. In further aspects, R? is sclected from purinyl, pyrimidinyl, pyrazinyi,
pyridazinyl, thiazolopyrimidinyl, pyridopyrimidingd, thienopyrimidingl, pyrrolopyrimidingd,
foropyrimidinyl, or imidazotriasinyd; wherein each moiety is optionally substituted with one,
two, or three members selected from the group consisting of halo, cvano, -NHa, Cy . alkyl, Coy
alkyayl, whereins the Cog alkynyl motety is optionally substituted with Ceoarvl or Cag
hetercaryl, wherein each of the Ce g aryl or Uy.g heteroary! moieties is optionally substituted
with ong, two, or three members independently selected from fluore, chioro, bromo, iodo,

fluoremethyl, difluoromethyl, trifluoromethyl, Buoroethyl, difluoroethyl, and irifluorcethyl.

0011 In certain embodiments, the PI3K inhibitors are the compounds selected from Tabie
1, a pharreaceutically accepiable salt, isomer, or a mixture thereof. In some embodiments, the

PI3K inhibitors are the compounds selecied from Table 1a, a pharmaceutically acceptable salt,
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isomer, of a nuxture thereotl In additional embodiments, the compound is an {Skenantiomer.
{n other embodiments, the compound is an (R)}-enantiomer. T other additional embodiments,

the compound is an atropisomer.

{0012} The application alse provides g pharmaceutical composition that comprises a
compound of formula (I}, a pharmaceutically acceptable sali, isomer, or a mixture thergof,
together with at least one pharmacsutically accepiable vehicle, Examples of a pharmaceuntically

aceeptable vehicle may be selected from carriers, adiuvants, and excipients

[0613] Further provided herein 15 a method of treating a discase, disorder, or condition in a
hurnan in need thereof by administering to the human a therapentically effective amount of &
compound of formula (3} or 2 pharmaceutically acceptable aalt, isomer, or a mixture thereof.
Further provided 13 a compound of formnuda (I} for use in 2 method of treating a disease, disorder
or condition that is mediated by PI3K isoforms. The application also provides the use of a
compound of formula (1) in the manufacture of 3 medicament for the trestment of a disease,
disorder or condition that is mediated by PI3K isoforms. In certain embodiments, the disease,
disorder, or condition is associated or mediated by PI3K. In some embodiments, the disease,
disorder, or condition is an inflamrmatory disorder. In other embodiments, the disease, disorder,

or condition 18 a cancer.

{8614} Also provided herein i3 a method of inhibiting the activity of a phosphatidylinositol
3-kinase polypeptide by contacting the polypeptide with a compound of formula (Dora

pharmaceutically acceptable salt, isomer, or a mixture thereof.

{6415} Further provided is a method of inhibiting excessive or destructive immune reactions,
comprising administering an effective amount of a compound of formula (Dora

pharmaceutically acceptable salt, isomer, or a mixture thereof.

[eg1sl Also provided is a method of inhibiting growth or proliferation of cancer cells
comprising contacting the cancer colls with an effective amount of a compound of formuia (D or

a pharmaceutically acceptable salt, isomer, or 8 mixiure thergof

{0617} Also provided is a kit that includes a compound of formula (1) or a pharmaceutically
acceptable salt, isomer, or a2 mixture thereof. The kit may further comprise a label and/or

mmstructions for use of the compound in treating a disease, disorder, or condition in g human in
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need thereof. In some embodiments, the disease, disorder, or condition may be associated or

mediated by PI3K activity.

{33181 Also provided are articles of manufacture that include a compound of formmula (I ora
pharmaceutically acceptable salt, isomer, or 3 mixiure thereof, and a container. In one

embodiment, the container may be a vial, jar, ampoule, preleaded syringe, or an intravenous bag,

DETAILED DESCRIPTION

{19 The following description sets forth exemplary methods, parameters and the like,
Such description is not infended as a Hmitation on the scape of the present application but is

instead provided as exemplary embodiments,

(66281 As used herejn, the following words, phrases and symbols are generally intended to
have the meanings as set forth below, except fo the cxtent that the context in which they are used

indicates otherwise.

(3021} A dash (%~} that is not between two letters or symbols is used to indicate a point of
attachment for a substituent. For example, ~CONH; is atfached through the carbon atom, A
dash at the front or end of a chemical group is a matter of convenience, chemizal groups may be
depicted with or without one or more dashes without losing their ordinary meaning, A wavy
line drawn through a line in a structure tndicates 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 writien or named.

{86221 The prefix “C,.,7 wdicates that the following group has from u to v carbon atoms.

For exampie, “C 4 alkyl” indicates that the alkyl group has from 1 to 6 carbon atoms.

{3234 Reference to “abowt” a value or parameter herein includes {and describes)
embodiments that are directed to that value or parameter per se. In certain emhodiments, the
term “about” tnchudes the ndicated amount + 10%. In other embodiments, the term “abhout”
inchudes the indicated amount + 53%. In certain other embodiments, the term “ahont” includes
the indicated amount + 1%, Also, to the term “about X” includes description of “X”. Also, the
singular forms "a" and "the” include plural reforences unless the context clearly dictates
otherwise. Thus, ¢.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 thersof known

to those slalled in the art.
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{824} Al refers to an unbranched or branched saturated hydrocarbon chain, As used
herenn, alky] has 1 to 20 carbon atoms {f.e., Ciap alkyl), 1 io 8 carbon atoms (1., Trp alkyl), |
o & carbon atoms (e, T alloyl), or 1 1o 4 carbon aloms (e, T alkyl). Examples of alky
groups include methyl, ethyl, propyl, isopropyl, nebutyl, sce-butyl, iso-butyl, tert-butyl, pentyl,
Z-pentyl, isopentyl, neopestyl, hexvl, 2-hexyl, 3-hexyl, and 3-nethvipeniyl, When an alkyl
residue having a specific number of carbons is vamed, all geometric isorners having that number
of carbons may be encompassed; thus, for example, “butyl” includes n-butyl, sec-butyl, isobuiyl

andd t-butyl; “propyl” includes n-propyl and isopropvl.

[G025] “Alkenyl” refers to an aliphatic group containing at least one carbon-carbon double
bond and having from 2 to 20 carbon atoms {i.e, Crop alkenyl), 2 to 8 carbon atoms (e, Tuy
alkenyl), 2 to 6 carbon atoms (f.e., Co.s alkenvl), or 2 to 4 carbon atoms {7.e., Cuy alkenyi),
Examples of alkeny! groups include othenyl, propenyl, butadieny! (including 1,2- butadieny! and

1, 3-hutadienyl}.

{80626} “Alkynyl” refers to an aliphatic group containing at least one carbon-carbon {riple
bond and having frov 2 to 20 carbon stoms {i.e., Ta a0 alkynyly, 2 to R carbon atoms (Lo, Tog
alloynyl), 2 to 6 carbon atorus (e, Cag alkynyl), or 2 to 4 carbon atoms {i.e., Tou alkynvl). The

term “abkynyl” also includes those groups baving one triple bond and one double bond.

BB} “Adkoxy” refers to the group “alkyl-0-". Examples of alkoxy groups tnclude
methoxy, ethoxy, n-propoxy, iso-propoxy, n-butogy, tert-butoxy, sec-butoxy, n-pentoxy, n-

hexoxy, and 1,2-dimethylbutoxy,

FREAT “Acyl” refers to a group -C=0IR, whereln R s hydrogen, alkyl, cyveloalkyl,
heterocycloalioyl, arvl, heteroallyl, or heteroaryl; each of which wmay be optionally substituted,
as defined herein, Examples of acyl include formyl, acetyl, oylcohexvicarbonyl,

cyclohexyimethyi-carbonyl, and benzoyl

0029 “Amido” refers 10 both a “Ceamido” group which refers io the group -C{=(NR'R®
and an “N-amido” group which refers to the group -NRYC{==(IR", wherein RY and B° are
mndependently selected from the group consisting of hydrogen, alkyl, aryl, haloalkyl, or

heteroaryl; cach of which may be optionally substituted.
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{838 “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 substituied.

{131 “Aryi” vefers to an aromatic carbocyclic group having a single ring {e.g. monocyclic)
or nultiple rings {e.g. bicyclic or tricyclic) including fused systems. As used herein, aryl has 6
to 26 ving carbon atoms {i.e., Cozq aryl), 6 to 12 carbon ring atoms (f.e., Cayp arvl), or & to 10
carbon ving atoms (L.e., Cop arvl). Examples of arvl groups inchude phenyl, naphthyl, fluorenyl,
aid anthryl. Aryl, however, does not encompass or overlap in any way with heteraryl defined
below. [fone or wore aryl groups are fused with a beteroary! ring, the resulting ring svstem is

heteroaryl.
{B832] “Cyano” or “carbonitrile” refers to the group ~CN.

[8033] “Cyeloalkyl” refers 1o a saturated or partislly saturated cyclic alkyl group having a
single ring or multiple rings including fused, bridged, and spivo ring svstems. The term
“eycloalkyl” includes cycloalkenyl groups {i.e. the cyclic group having at least one alkenyl). As
used herein, cycloalkyl has from 3 to 20 ring carbon atoms ({2, Cig cycloalkyll, 310 12 ring
carbon atoms {i.e., Csp cycloalkyly, 3 to 10 ving carbon atoms (Le., Ty cycloalkyl), 3 to 8 ring
carbon atoms {Le., Cry cycloalkyly, or 3 1o 6 ring carbon atoms (e, Cag cveloalkyl), Examples

of cycloalkyl groups inchude cyclopropyl, cyelobutyl, cyclopentyd, and eyvelohexyl.

{6634] “Halogen” or “hale™ includes fluoro, chlore, bromo, and lode. “Haloalkyl” refers fo
an unbranched 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
hatogen, it may be referred to by using 4 prefix corresponding to the number of halogen motetics
attached, Dihaloalkyl and trihaloalky! refer to alkyl substituted with two (“di™) or three (4™
hato groups, which may be, but are not necessarily, the same halogen. Examples of haloalkyl

include diffuoromethyl (-CHF,} and triflucromethy! ¢CF5)

{838} “Hetercalkyl” refers to an alkyl group in which one or mose of the carbon atoms (and
any associated hydrogen atoms) are cach independently replaced with the same or different
heteroatomic group. By way of exarople, 1, 2 or 3 carbon atoms may be independently replaced
with the same or different heteregtomic group, Heteroatomic groups include, but are not Hmited
0, -ME-, -0, 8-, -5(0), -S(O -, and the ke, where R is H, alkyl, arvl, cycloalkyl,

heteroalkyl, heternary! or heterocyeloalkyt, each of which may be optionally substituted,

g



WO 2015/191743 PCT/US2015/035145

Exarnples of heteroalkyl groups include -GUH;, ~-CHLOCH,, -83CH,, -CH,8CH,, -NRCH;, and -
CH;NRCH;, where R is hydrogen, alkyl, aryl, arvialkyl, hetercalkyl, or heteroaryl, each of
which may be optionally substituled. As used herein, heteroalky! inclode 1 to 10 carbon atoms,
I to % carbon atoms, or 1 to 4 carbon atoms; and 1 1o 3 hetercatoms, 1 to 2 heteroatoms, or |

heteroatom.

8036} “Heteroaryl” refers to an aromatic group having a single ring, multiple rings, or
nmrdtiple fused tings, with one or wore ring heteroatoms independently selected from nitrogen,
oxygen, and subfur. As used herein, heteroary! include 1 10 20 ring carbon atoms {(i.e., Ci
heteroaryly, 3 to 12 ring carbon atoms {i.e., Ty heteroaryl}, or 3 to 8 carbon ring atoms (i.e.,
{5 beteroaryly; and 1 to S heteroatorus, | to 4 hetereatoms, 1 o 3 ring heteroatoms, | o 2 ring
heteroatoms, or | ring heteroatom independently selected from nitrogen, oxvgen, and sulfur.
Examples of heternaryl groups inchude pyrimidingt, porinyt, pyrdyl, pyridazinyd,
benzothiazolyl, and pyrazelyl. Heteroaryl does not encommass or overlap with arvl as defined

absove,

189371 “Heterocyeloaloyl” refers 1o a saturated or unsaturated cyelic alikyl group, with one
or more ring heteroatoms independently selected from nitrogen, oxyvgen and sulfur. The tenm
“heterocycloalkyl” includes heterocyeloalkenyl groups (Le. the heterocyeloalkyl group having at
least one alkenyly. 4 heterocycloalloyl may be a single ring or multiple rings wherstn the
muitiple rings may be fused, bridged, or spiro. As used herein, heterocyrloalkyl has 2 0 20 ring
carbon atoms (f.e., Copp heterocycloalkyly, 2 1o 12 ring carbon atoms {ie., Cayn
heterocycloalkyly, 2 to 10 ring carbon atows (fe., Co.qo heterocycloalkyly, 2 to 8 ring carbon
atoms {i.e., Cug heterocycloalkyl). 3 to 12 ring carbon atoms (i.e., Cap heterocyoloalkyl}, 3 to 8
ring carbon atoms {7.e., Cag heterocyeloalksly, or 3 to 6 ving carbon atoms (e, Cug
beterocyeloalkyl); having 1 o 5 ring heteroatoms, 1 1o 4 ring hetercatoms, 1 io 3 ring
heteroatoms, 1 to 2 ring heteroatoms, or | ving hoteroatorm independenily selected from nitrogen,
sulfor or oxygen. Examples of heterocycloatkyl groups inchinde pyrrolidinyt, piperidinyl,

piperazinyi, oxetanyl, dioxelanyd, azctidinyl, and morpholinyl.
D381 “Hydroxy” or “hydroxyl” refers 1o the group ~OH.

{86394 “Oxo” refers 1o the group (=0} or {0}
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{0048} “Sulfonyl” refers to the group -S{ORR, where R is alkyl, haloalkyl, cycloatkyl,
heteroeyeloalkyl, heteroaryl, or aryl. Examples of sulfonyl are methylsulfouyl, ethylsaifonyl,

phenyisulfonyl, and toluenesulfonyl.

{8041} Certain commonly used alternative chemical names may be used. For example, a
divalent group such as a divalent “alkyl” group, a divalent “arvl” group, etc., may also be
referred 10 a3 an “alkylene” group or an “alkylenyl” group, an “arviene” group ot an “arylenyl”
group, respectively. Also, unless indicated explicitly otherwise, where combinations of groups
are referred to herein as one motety, e.g. arvlalkyl, the Jast mentioned group contains the atom

by which the moiety is attached to the rest of the molecule.

{42} The terms “optional” or “optionally” means that the subsequently described event or
circumstance way of may not occur, and that the description includes instances where said event
or circumstance cocurs and instances in which it does not. Alse, the term “oplionally
substituted” refers to any one or more hydrogen atoms on the designated atom or geoup may ot

may not be replaced by a motety other than hydrogen.

{431 The term Ysubstifuted” 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 aton’s normal valence is not exceeded. The one or more
substituents include, but are not imited to, alkvl, alkenyl, alkynyi, alkoxy, acyl, amino, amido,
amudine, aryl, azido, carbamoyl, carboxyl, carboxyl ester, cyvano, guanidine, halo, haloalky,
heteroalkyl, heteroaryi, heterocycloalkyl, bydroxy, hydrazine, iming, oxo, nitro, alkyisulfingl,
sulfonic acid, slkyisulfonyl, thisoyanate, thiol, thione, or combinations thereof. By way of
exarple, there may be one, two, three, four, five, or eix substifuents. Polvmers or similar
indefinite structures arrived at by defining substituents with further substituents appended ad
infinifurn (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 groun, etc) are
not intended for inchusion heretn. Unless otherwise noted, the maximum wumber of serial
substitutions i compounds described herein is three, For example, seral substitutions of
substituted ary! groups with two other substituted aryl groups are limited to substituted arvl
{substituted aryl} substituled arvl. Similarly, the above definitions are not intended o inchude
impermissible substifution patterns (¢.g., methy! substituted with 5 fluorines or heteroary]
groups having two adjacent oxygen ring atoms). Such impermissible substitution patteras are

well known 1o the skilled srtisan. Wheo used to modify a chemical group, the term

i0
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“aubstituted” may describe other chemical groups defined herein. For example, the term
“substituted aryl” includes. but is not limited to, “alkylaryl” Unless specified otherwise, where
a group is described as optionally substituted, any substituents of the group are themselves

unsuhsiitgied.

[08044] In some embodiments, the term “substituted alkyl” refers to an alkyl group having
one or more subatituents including hvdroxyl, halo, alkoxy, eveloalkyl, hetercoveloalkyl, arvl,
and beteroaryl. In additional embodiments, “substituted cycloalkyl” refers 1o a cycloalkyl group
having one or more substituents including alkyl, haleaikyl, heterocyeloalkyl, arvl, heteroaryl,
alkoxy, halo, hydroxyl; “substituted aryl” refers 1o an arvl group having one or more substiiuents
including hale, alkyl, haloalkyl, heterocycloalkyl, heteroaryl, alkoxy, and cyano, and
“substituted sulfonyl” refers to a group -3{ORR, in which R Is substituted with one or more
substifuents of alkyl, cyeloatkyl, heterocyeloalkyl, arvl or hetercarvl.  In other embodiments,
the ane or more substituents may be further substituted with halo, atkyl, haloalkyl, alkoxy,
cveloalkyl, heterooyeloalkyl, arvi, or heterparyl, each of which is substituied. In other
ernbodiments, the substituents may be further substituied with halo, alkyl, haloalkyi, alkoxy,

cycloalkyl, heterocycloalkyl, arvl, or heteroaryl, each of which is vnsubsiituted.

PHK Inhibitor Compounds

045} The present application provides the comwpounds that function as inhibitors of PIRK
iaoforms. In one aspect, the PI3K inhibitors are the compounds having the structure of formula

Jx

(/t.\}"[‘ ﬂ\ /.\‘:::}( \(Rz}m‘

A (),
wheretn,
Wis CHor N
XY and £ are independently selected from O(R} or N, wherein at least one of 3, Y, and
L TRy
w2 3 ord

w iz Qor 1 A is ORY, NEROW(OIR?, or NRORY,

i1
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each R’ is independently selected from hydrogen, halo, optionally substituted alkyl,
aptionally substituted haloalkyl, and optionally substituted cycloatkyl;

each R' is independently selected from halo, cyano, opiionally substituted alkyi,
optionaily substituted haloalkyl, optionally substituted alkoxy, optionally substituted arvl,
optionally substituted hetercaryl, optionally substituted cycloalkyl, optionally substituted
heterocyeloatkyl, and optionally substituted subfonyl;

each R? is independently selected from halo, optionally substituted alkyl, optionally
substituted haloalkyl, and optionally substituted cycloalkyl;

R? is hydrogen, optionally substituted alkyl, optionally substituted cyveloalkyl, or
optionally substituted aryl;

R* is heteroaryl optionally substituted with one, two, or thres members independently
selected from halo, cyano, -NH,, optionally substituted alkyl, optionaily substituted haloalkyl,
and optionally substituted alkynyl; and

R’ is hydrogen or optionally substituted alkyl, wherein R® and B together with the atoms
to which they are attached optionally form a heterooyelic ring;

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

{0646} In certain embodiment, the compounds have the formula {1}, wherein

Wis CH or N;

X, Y and Z are independently selected from C{R') orN, wherein at least one of X, Y, and
7 is CRY;

nis(, 1,2, 3, 0r4,;

m'is Cor 1 A’ is ORY, N(RHCIOWR?, or NRRY,

each R’ is independently selected from hydrogen, halo, -NH,, optionally substituted
alkyl, optionally substituted haloalkyl, and optionally substituted cycloaliyl;

each R’ is independently selected from halo, cyano, optionally substituted alkyl,
optionally substituted haloalkyl, optionally substituted alkoxy, optionally substituted aryl,
optionaily substituted heteroaryl, optionally substituted cycloalkyl, optionally substituted
heterocycloaikyl, and optivnally substinuted sulfonyl;

zach R¥ is independently selected from halo, -NH;, optionally substituted alkyi,
optionally substituted haloalkyl, and optionally substituied cycloalkyl;

R? is hydrogen, optionally substituted atkyl, optionally substituted cycloatkyl, or

optionally substituted aryl;
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R" is heteroaryl optionally substituted with one, two, or three members independentiy
selected from halo, cyano, -NH;, optionally substitated alkyl, optionally substituted haloallkyl,
and optionally substituted alkynyl; and

R’ is hydre pen or aptionally substituted alkyl, wherein R and R together with the atoms
to which they are attached optionally form a heterocyolic ring;

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

{6647} In an additional aspect, the PI3K inhibitors are the compounds having the structure of

formuda (I

RY T z’;}i\ﬁﬁ >
( )}l )J\ N x:,/{‘:—::}'( = (Rk)mv
= \\:T/ -
l\\,’r’/’ N'/ N RS
N
RS \;Ex
R* (.

wherein:

X, Y and Z are independently selected from C(R') or N, wherein at least one of X, Y, and
ZisCRY;

nis$, 1, 2,3, or 4

misfori;

A is a single bond or C{OY);

each R’ 1s independently selected from hydrogen, halo, optionally substituied alieyl,
optionally substituted haloalkyl, and optionally substituted cycloalkyi;

each R’ is independ ently selected from halo, cyane, optionally substituted C, . alkyl,
optionally substituted Ci ¢ alkoxy, hydroxy, optionally substituted Ca.g cycloalkyl, and
optionally substituted sulfonyl;

each R is independently selected from halo, optionaily substituted © ¢ alkyl, optionaily
substituted Cy¢ haloalkyl, and optivually substituted Caz cycloalkyl;

R7 s hvdrogen, optionally substituted Ci¢ altkyl, optionally substituted Ty cycloalkyl,
or optionally substituted Cg.jp aryl;

R is a six- to twelve-tmembered heteroaryl having at least two heteroatoms, wherein

each heteroatom is independently selected from N, O, or §, wherein the heteroaryl is optionaily

13
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substituted with one, two, or three mernbers independently selected from halo, cvane, -NH,,
optionally substituted C..s alkyl, optionally substituted O alkynyl; and

R’ is hydrogen or optionally suhstituted C) alicvl; R and B together with the atoms to
which they are attached optionally form a four- fo eight-membered heterocyelic ring;

or a pharmaceutically accepiable salt, isomer, o7 & mixture thereof,

{33481 The application further provides the compounds of formula (1), wherein

X, Y and Z are independently selected from C{R} or N, wherein gt least one of 20, Y, and
£isN;

nislor2;

m'is{tori;

A is a single bond or C(O);

each R’ 15 independently selected from hydrogen, halo, C; 4 alkyl, Cy; haloalkyl, or Cag
cycloalioyl, wherein the alkyl moiety is optionally substituted with C; .4 alkoxy;

cach R'is wndependently selected from halo, cyano, 4 alkyl, € 4 haloalkyl, and -
SOChgalksd;

cach R% is independently selected from halo, Cy4 alkyl, Ci4 haloalioyt, and Cae
cycloalkyl, wherein the allyl motety is optionally substituted with Crg alkoxy;

R’ is hydrogen, Ciaaliov], G cycloaliovl, or Ceope aryl; wherein the alkyl moiety is
optionally substituted with hydroxyl or Ci4 alkoxy, wherein 4 alkoxy is optionally substituted
with Cg.qp aryl;

R s a six- to twelve- membered heteroary] having at least one aromatic ring and at least
bwo nitrogen atoms, wherein the beteroarvl is optionally substituted with 1 to 3 wmembers
independently selected from halo, eyane, -NHy, Us4 alkynvl, €4 haloalkyl, and Cyy alky,
wherein the Cyq alkyoylmoiety is optionally substituted with Cs.yg aryl or Cy g heteroaryl,
wherein each of the Cs.jearyl and Csg heteroaryl moteties is optionaily substituted with balo or
Cy.s haloalkyt;

R’ is hydrogen or Cpgalkyl; R and RY together with the nitro gen 1o which they are
attached optienally form a five-membered heterocyelic ring,

or & pharmaceutically acceptable salt, 1somer, or & mixture thereof,

{3649] In certain embodiment, the compounds have the structure of formula (I}, wherein
X, Y and Z are independently selected from C(R) or N, wherein at least one of X, Y, and

Z is N:

14
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nisiorZ:

m'isGor i

A is a single bond or C{O);

cach R’ is independently selected from hydrogen, halo, -NH,, T4 alkyl, Ty haloalkyl,
or Cs¢ cyeloalkyl, wherein the alloyl molety is optionally substituted with Ty alkoxy;

each R’ is independently selected from halo, cyangd, Cigalkyl, Cyahaloalkyl, and -
SO,Ci g alkyl;

each R° is mdependently selected from halo, ~NH;, T4 alkyl, Cy4 haloalkyl, and Cyg
cycloalkyl, wherein the alkyl moiety is optionally substituted with T4 alkoxy;

B is hydrogen, Cia alyl, Cae oycloaltkyl, or Cogo aryvl; wherein the alkyl moiety is
optionally substituted with hydroxyl or Ci. alkoxy, wherein C,; alkoxy is optionally substituted
with Cg.qq arvh

R is 8 six- to twelve- membered heteroaryl having at least one aromatic ring and at least
two nitrogen atoms, wherein the heteroary! is optionally substituted with 1 to 3 members
independently selected from halo, cyano, -NHa, Ch.a alkyayt, €y haloalkyl, and Oy alkyl,
wherein the Crq alkynyl moiety 18 optionally substituted with Cq 1o aryl or Co.g heteroaryl,
wherern gach of the Cag aryl and Cag hetersaryl moieties is optionally substituted with halo or
i haloalkyl

R is hydrogen or Cye alkvl; B and R together with the nitrogen to which they are
attached optionally form a five-membered heterocvelic ring;

or a pharmacsutically accepiable sall, isomer, or a mixture thereof.

18056} In one embodiment, the compounds have the structure of formula (1), wherein

each R is selected from fluoro, chioro, broms, iodo, methyl, ethyl, propyl, buivl,
fluoromethyl, diftucromethyl, trifluoromethyl, finoroethyl, diffucroethyl, triflucroethyl, cyvane,
methyisulfonyl, and ethyvlsalfonyl;

cach R {s selected from hydrogen, fluore, chloro, bromo, odo, methyl, ethyl, propyl,
butyl, Huoromethyl, diftuoromethyl, siffuoromethyl, fuoroethyl, diftucroethyl, riflucroethyl,
methogymethyl, methoxyethyl, ethoxymethyl, methoxypropyl, ethoxyethyl, ethoxypropy,
cyclopropyl, and cyclobutyl;

R* is selected from methyl, ethyl, propyl, cvclopropyl, eyclobutyl, phenyi,
benzyloxymethyl, benzyloxyethyl, benzyioxypropyl, -CH,OH, -CHOH, or - HOH;

R’ is selected from hydrogen, methyl, ethyl, or propyi; and

15



WO 2015/191743 PCT/US2015/035145

R is selected from purinyl, pyrimidinyl, pyrazinyl, pyridazinyl, thigzolopyrimidinyt,
pyviidopyrimiding, thienopyrivaidinyl, pyrrolopyrimidioyl, furopyrimidiny, or imidazoiniazinyvi;
wherein each of the purinyl, pyrimaidinyl, pyrazioyl, pyridarinyl, thiazolopyrimidinyl,
pytidopyrimidingd, thicnopyrimidinyl, pyrrolopyrimidinyl, Ruropyrimidinyl, or imidazotriazinyt
moicties is optionally substituted with T t0 3 members selected from the group consisting of
halo, cyano, -NMHs, Ci.4 alkyl, Coq alkynyl, wherein the Ty alkvnyl motety is optionally
substituted with Ty 0 aryl or Cyg heteroaryl, wherein each of the Cyqp arvl or Csg heteroaryl
moisties is optionally substinded with one, two, or threée members selecied from finoro, chlore,
bromo, iode, finoromethyl, diffuoromethyl, trifluoromethyl, fluoroethyl, difluoroethyl, and

triftuoroethyl.

LIRS in one embodiment, the compounds have the structure of formula (1}, wherein

each R' is selected from fluoro, chlore, brome, iedo, methyl, ethyl, propyl, butyvl,
fluoromethyl, diffluoromethyl, rifluoromethyl, fluoroethyl, diftucroethyl, trifluoroethyl, cvano,
methyisulionyl, and ethylsulfonyl;

cach R? is selected from hydrogen, fluore, chioro, bromo, fodo, methyl, ethyl, propyl,
butyl, fluoromethyl, diffuoromethyl, trifhuoromethyl, fuorcethyl, diffuorcethyl, rifluoroethyl,
methoxymethyl, methoxvethvi, ethoxymethyl, methoxypropyl, ethoxvethyl, ethoxypropyl,
cyclopropyl, evelobutyl, and -NH;;

R’ is selected from methyl, ethyl, propyl, isopropyl, butvl, cyclopropyl, cyelobutyl,
phenyl, benzyloxymethyl, benzyloxyethyl, benzyloxypropyl, -CHOH, -CaHOH, or -C3HgOH:

R’ is selected from hydrogen, methyl, ethyl, or propyl; and
R is selected from purinyl, pyrimidinyl, pyrazinyl, pyridazinyl, thiazolopyrimadinyd,
pyridopyrmidinyt, thienopyrimidingt, pyrrolopyrirnidinyt, furopyrimidinyl, imidazotriazinyd, or
pyrazolopyrimidinyl; wherein gach of the purinyl, pyrimidingl, pyrazinyl, pyridazinyi,
thiazolopyrimidinyl, pyrdopyrimidinyl, thienopyrivaidinyl, pyrrolopyrimidinyl, furopyrimidinyd,
unidazotriazinyl, or pyrazolopyrimidinyl moteties is optionally substituted with § 10 3 members
selected from the group consisting of halo, cyane, -NHa, Crg alkyl, Cy4 haloalkyl, Coq alkynyl,
wherein the U4 alkynyl motety is optionally substituted with Cy i arvl or Cy g heteroary,
wherein each of the Ceiparyl or Cs s heteroaryl moieties is optionally substitnted with one, two,
or three members selected from fluoro, chlore, bromo, iodo, fluoromethyl, diffuoromethyl,

frifluoromethyl, fuoroethyl, diflaorocthy!, and triffuorcethyl.

16
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{6082} The application also provides that the compounds of formulae (1) or (1) having the

structure of formula {(Ia):

RE ()
. 2 13 o d 2 S - .
whereinn, A, RL R CR7ORT, and R are defined herein;
mis0, 1, 0r2;

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

{6653] Moreover, the compounds of formulae (I} or {I) may have the structure of formaula
{Ib}

(RY Q N/"{;\NH 2
j R
U;\\jf\ r/L ;,?é’:{\:-::"'J (R )m
P

RV (m)
wherein o, m, A, R, R% R, R, and R are defined herein;

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

{6334] In addition, the compounds of formulae (7} or (I} may have the structure of formula

{1

=N
Ry 1 [ NH
,\"{i\ Py N - _,)f\\\\\:/\ €

R {n,
wherein n, m, A, R, R, R R?, and R® are defined herein:

or @ pharmaceutically acceptable salt, isomer, or a mixture thereof.

17
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{H055] The application also provides that the compounds of formulae (03 or (1) having the

structare of formula (Ia)

N
17 e
®Yy S ®y
NS e
ﬂ :/ /f (=8
\-5"/ ‘N' \\.E/’
NG N
A
AN
(R )s)

wherein n, m, R', R%, R, and R? are defined herein;

pisG, 1,2, 0r3;

cach R¥ is independently selected from haloe, cyano, NH,, Cagalkynyl, €y 4 haloalkyl,
and Cy.g alkyl, wherein the Co.y alkynyl motety is optionally substituted with Ceio aryl or Cag
heteroaryl, wherein each of the Ciyg aryl and Cag beteroaryl moteties is optionally substituted
with one, two, or three members independently selected from halo and € haloalkyl;

or a phannaceutically accepiable salt, isomer, or a mixture thereof.

{6856] The apphcation also provides the compounds of formulae {(J) or (1) having the

structure of formula (Iih)

/"N
Pl
1 e
(R AR RY,
HXXE“J\N’
\V/;—E\, e RS
§
N 2O |
RE” 1: (iby,
N )
A |
?/;{\,/ N
(‘Riia) ;3/

F 5 B - 3 4r -S -
wherein u, m, p, R, R% B, R™, and R’ are defined heremn;

ot a pharmaceutically accepiable salt, isomer, or a mixture thereof

18
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HREECYH Moreover, the compounds of formudae (3} or {I) may have the structare of formula
(1)

PG
(R, L_/;NH
MRy Ny N
PPN RO
RS A
g (i,

wherein n, m, A, R RY R, RY, and R7 are defined herein;

or a pharmaceutically accepiable salt, isomer, or a mixture thereof

[6058] The application also provides the compounds having the structave of fornuia ([[Ja):
2
Pyt
4 (OO
R [ Jasy
(L
z.\ o o L RE

. 2 3 R s :
wherein n, m, p, RLR SRR and R are defined herein;

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

HE Y The apphication s provides the pompownds of Rvmudae (1) o {1 havipe the
e } i { S

ARSI

structure of formula (b))
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wherein n, m, p, RL R4 ®7,R¥ and R® are defined herein;

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

0660} The application further provides the compounds of formulae (J} or (I} having the

structure of formala (VY

Hoo
N (R,

R (vy,
wherein n, m, &, R, R* RY, R®, and R” are defined herein;

or a pharmaceutically acoeptable salt, tsomer, or a mixture thereofl

{8061} The compounds of fermulae (3} or (1) may have the strocture of formula (TVa):

R5 \r by
SN (Tvay,

o ey 5 e o e
wherein o, m, p, R, B2, R*, R® and R” are defined herein;

or 2 pharmaceutically acceptable salt, isomer, or g mixture thereof.

{4862} The compounds of
- ﬁ\/ R, tormulae (1) or (1) may have the

&Y, j 1} /,}‘ structure of formula {IVh)

SN

N
“\\_,;’ N N‘:;.J\/ RS
20

Rﬁ"'NExf

NE
LN

v A 7
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{ivhy,

wherein n, m, p, RY RY R, BY, and R® are defined herein

or a pharmaceutically accepiable salt, isomer, or a mixture thereof.

{6663} In other embodiynents, the compounds have the structure of any of formmlae (Iia),
(11b), {Hiia), {111k, (IVa), or (IVD), wherein each R¥ is independently selected from halo, Cyane,
-NHz, Coaalkynyl, Cy4 haloalkyl, and €4 alkyl, wherein the €, alkynyl moiety is optionally
substituted with Ce.1g aryl or Csg heteroaryl, wherein each of the Ce.qp aryl and Cy.5 heteroaryl
moieties is optionally substitoted with ove, two, or three members independently selected from
halo, and Cy; haloalkyl. In some other embodiments, each R* is independently selected from
bromo, fluore, chioroe, cyane, -NH,, methyl, ethyl, propyl, fluoromethyl, diffuoromethyl,
triffuoromethyl, flnoroethyl, diffuoroethyl, trifluoroethyl, and Cp 4 alkynyl, wherein the Coy
alkynyl molety is optionally substituted with Caparyl or Cog heteroaryl, wherein each of the Ca
19 aryl or Cs.g heteroaryl moieties is optionally substituted with one or two mambers
independently selected from flnoro, chiors, brome, iodo, flusromethyt, difluoromethyl,

irifluoromethyl, fluoroethyl, diffucsroetbyl, and wifluoroethyl,

3

[6064] in any of the foregoing formulae (Ia), (Tb), (ID), (1T}, and (IV), wherein n, RY, 8%, 17,
&Y, and R® are described herein; mis ©, 1, or 2; and A {s a single bond or ({0}, Moreover, in
any of the foregoing formuiae (Ha} (1iby, (IHa), (FIIH), (IVa), and (IVD), wherein n, RY, RS, R,
and R’ are described herein; mis O or 1) pis 2 or 3; and each R is independenily selected from
halo, cyano, Coyalkynyl, Cpghaloalkyl, and O alkyl, wherein the Caq alkynyl moiety is
optionally substituted with Cqip aryl or Cyaghetercaryl, wherein each of the Conaryl or Cag
heteroaryl moieties is optionally substituted with one or two members independently selected
from fluoro, chioro, brome, iodo, fluoremethyl, difluoromethyl, rifluoromethyl, fluoroethyl,

difluoroethyl, and trifluoroethyl,

21



WO 2015/191743 PCT/US2015/035145

{6665] In one embodiment, nis . In some ermbodiments, nis 1, 2, 3, or 4. Insome
embodiments, nis 1, 2, or 3. In other embodiments, o is 1 or 2. In certain embodiments, n is |
and R' wmoiety may be located on any position of the phenyl of the quinazolinone ring. In
another embodiment, nt is 2. Both R’ substituents or moieties may be the same or different,
Two B! moietios may be located on any two positions of the phenvl of the quinazolinone ring.
By way of example, the first R' may be ortho, meta, or para to the second R, In vet another
embodiment, nis 3. All R’ substituents or moieties may be the same or different, or two R’ may
be the same and different from the third R', Three R’ moieties may be located on any three
positions of the phenyl of the quinazolinone ring. For exanple, the first R may be ortho to the
second R, and the first R’ may be para to the third B'. I vet another embodiment, nis 4. All
R substituenis may be the same or different, thres R may be the same and different from the

fourth R', two R' moay be the same and different from the third and the fourth &Y

{8066] In some other embodiments, each R’ is independently halo, cyano, optionally

substituted Cyq alkyl, optionally substituted Cy s haloalkyl, optionally substituted Ci¢ alkoxy,

-3

hydroxy, optionally substinated Ca cycloalkyl, optionally substituted Cs heterocycloalkyi,
optionally substituted Ce.yp arvl, optionally substituted Cy g heteroaryl, or opiionally substituted
Cys alkylsuifonyl. In certain embodiments, each R’ is independently halo, cyano, optionally
substituted C.4 alkyl, optionally substituted Cy 4 haloalkyl, optionally substituted Cy4 alkoxy,
optionally substituted Cs cycloalkyl, or optionally substituted € 4 alkyisulfonvl. In other
ernbodiments, each R’ is independently halo, cyano, U4 haloalkyl, Cy4aliovl, or Gy
alkylsulfonyl. In certain embodiments, each R’ is independently selected from flnoro, chloro,
todo, bromo, cyane, methyl, ethyl, propyl, butyl, flnoromethyl, Hoorocthyl, diffuoromethyi,
difluorcethyl, trithwromethyl, trifluoroethyl, methylsulfonyl, ethylsultonyl, or propylsultonyl.
In some embodiments, sach R is mdependently fluore, chlorn, iodo, evano, methyl, ethyl,
difluoromethyl (-CHF,), trifluoromethyl (-CFs}, methoxy, methvisulfony? {(~-SO,CH;},
cyclopropylmethyl, or eyelopropyl. In one embodiment, sach R' is independently fluore,

chlore, cyano, methylsulfonyl, methyl, or triffuoromethyl,

[3867) In one embodiment, m s . In some embodiments, mis 1, 2, or 3. In cerfain other
embodiment, mis 1 or 2. In yet other embodiment, m is | and R° substituent or moiety may be
located on any position of the ring. Tn the embodiment where m is 2, both B” substituents may
be the same or different. Two R moteties may be lovated on any two positions of the ving. For

example, the first R* may be ortho to the second R, and the first R? may be para to the third R,
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. . ) . 3 . .

In embodiments where m is 3, all three R may be the same or different, or iwo R” may be the
4 ge g . 2 2 . ) o

same and different from the third R*. Three R moieties may be locaied on any three positions

of the ring.  is understood that whentwo of X, Y, and Zare N, mmay be ¢, 1, or 2.

{06R] in one embodiment, ' 18 0. In some embodiments, m" is 1 and R may be located on
the position of the carbon ring atom {e.g not X, Y, or Z wheremm one of X, Y, or S is the

attachiment point o the quinazolinone ring) on the ring.

{8069] In certain embodiments, each R is independently selected from halo, optionaliv
substituted alkyl, optionally substituted haloalkyl, and optionally substituted cycloalkvl, In
some embodiments, each R? s independently halo, €4 haloalkyl, Cas cycloalkyl, or € alkyt
optionally substituted with Cisalkoxy. In some other embodiments, each R e independently
fluoro, chiore, iodo, bromo, ~-CHF, -CHF,, -CFs, fluoroethyl, diftuorocthyl, trifluorcethyi,
tluoropropyl, diftucropropyl, triflnoropropyl, methyl, ethyl, propyvl, butyl, methoxyvmethyl,
methoxyethyl, ethoxymethyl, methoxypropyl, sthoxvethyl, ethoxypropyl, eyvelopropyl,
cyclobutyl, cyclopentyl, or eyclohexyl, In one embodiment, cach R® is independently finoro,

chioro, methyl, -CHyF, -CHF,, -CFs, methoxyethyl, or cyclopropyl.

{06701 In certain embodiments, R is hydrogen, optionally substituted C i alkyl, optionally
substituted Cs.g cycloalkyl, or optionally substituted Ceap aryl. In one embodiment, R s
hydrogen, Csg cveloalkyl, Caip arv, or Cys alkyl optionally substituted with hydroxy, Ceag
arylCy, alkoxy, or Cie cveloalkyl. In some embodiments, R is hydrogen, methyl, othyl, propyl,
butyi, cyclopropyvlmethyl, cvelopropylethyl, cyclobutylmethyvl, cyclobutylethyl, evclopropyl,

cyelobutyl, eyelopentyl, cyclohexyl, -CHOH, -CoH,OH, -CiHOH, benzvioxymethyl (Le,

._g CHy~— OO ——]\ T _EF/’\

}, or phenyi (i.e, e

[6871] In additional embodiments, R” is hydrogen or optionally substituted Ci ¢ alkyl. In
some embodiments, R is hydrogen or ;4 alkyl, In certain embodiments, R’ is hydrogen,

methyl, ethyl, propvl or butyl. In ceriain other embodiments, R is hydrogen.

{8072} In further embodiments, R’ and R’ with the atoms to which they are attached (e.g.
carbon and nitrogen, vespectively) optionally form a heterocyclic ring.  In other embodiments,
the R7-R* heterocyelic ring is s three- to eighi-membered heterocycloalkyl {Le. heteroeyeloalkyl

having three to cight ring mombers and at least one ring member is 3 heteroatom). In other
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embodiments, the R™-R’ heterocycelic ring is & four- to seven-membered heterocycloalkyi (e
heterocycloalky! having four to seven ring members and af least one ring member is g
heteroatom). In other embodiment, the R*-R” heterocyclic ring is optionally substitited with
halo. In one embodiment, the R7-R” heterocyelic ring is a five-membered heterocyeloalkyl, In
cerfain other embodiments, the R'-R® heterseyclic ring s Uag heterocveloalkyl, 1o certain
embodiments, the R'-R° heterocyclic ring is azepanyl, azetidinyi, piperidingd, or pyrrolidinyl. In
some other embodiments, the R™-R” heterocyclic rin g is pyrrolidinyl. In one other embodiment,
the R>-R® heterocyelic ring is a five-membered heterocyeloalkyl sobstituted with halo. In other
additional embodiments, the R7-R® heteroeyelic ring is pyrreliding substituted with fluore,

chiore, bromo, or iodo.

{0073} In one embodiment, R is heteroaryl baving at least two nitrogen atoms and at least
one aromatic ing and R heteroary! is optionally substituted one, two, or three members
independently selected from halo, cyane, -NH,, Uy alkyl, and €, haloalkyl. In certain
erabodiments, R* heteroaryl is a six- to twelve-membered heteroaryl (ie. heteroaryl having six
to twelve ring members). R* hetervaryl may be a monocyeiic or bicyelic heteroaryl, In some
embodiments, R” heteroaryl is a monocyclic heteroaryl having at least two nitrogen atoms. In
certain embodiments, R heleroaryl is a bicyclic heteroaryl having at least one aromatic ring, at
least two nitrogen atoms, and at least one additional heteroaton selected from N, O, ar 8. In
certain other embodiments, R* heteroaryi is selected from puarinyl, pyrimidinyi,
thiazolopyrimidinyl, pytidopyrimidinyl, thienopyrimidiny], pyrrolopyrimidinyl, furopyrimidinyl,
and imidazotriazinyl. In other embodiments, R” heteroaryl is selected from purinyl, pyrimidinyl,
thiazolopyrimidingd, pyridopyrimidiny], thienopyrimidingd, pyrrolopyrimidinyl, furopyrimiding,
imidazotriazinyl, and pyrazolopyrimidingl. In some other embodiment, R* heteroary] is

pyrazolopyrumidinyl.

3074} inn any of the foregoing formulae, B is heteroary] optionally substituted with one,
two, or three members independently selected from halo, cyvane, -NH,, Ui« alkyl, €. haloalkyl,
Crsalkynyl, wherein o alkeynyl is optionally substituted with Coi0 arvl or Cy.s heteroaryl,
wherein each of the Ce.joaryl or Cig heteroary! moieties is optionally substituted with one, two,
or three members independently selected from fluere, chlore, brome, iode, fuoromethyl,
diftuoromethyl, rifluoromethyl, fluoroethyl, diftuoroethyl, and wrifluorosthy!, wherein the rR*

heteroaryl 1s selected from the group consisting of
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the R* heteroary! is selected from the group consisting of
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formulae, R* heteroaryl is optionally substituted with Cyg alkynyl optionally substitated with Cs.

, and

In any of the foregoing

waryt or Cq g heteroaryl, each of which is optionally substituted with halo or Uy¢ haloal kvl In
some embodiment, R is heteroaryl optionally substituted with one member of Cy alkynyl
substituted with Cs.1p aryl or Cyg heteroaryl, wherein each of the Ceig aryl or Uy ¢ heteroaryl
moieties is optionally substituted with one member selected from fluore, chioro, brome, 1odo,

fluoromethyl, difluoromethyl, trifluoromethyl, fluoroethyl, difluoraethyl, and trifluoroethyl. In
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some other embodiments, R’ heteroaryl is optionall v substituted with one o three members
independently selected from flnoro, chlore, bromo, iodo, cyano, methyl, ethyl, propyl,
fuoromethyl, diffuoromethyl, trifluoromethyl, fluoroethyl, diffluoroethyl, -NH,, and -C=C

optionally substituied with

kfzq/
o )
e, %t“ h?’!z: A b (’P\\
\/b.:._,“ {}\\ \\‘! o /\::;._ \ 2, /\\ ( ‘:“:\l\ /’,N
\ 3 " \\ \ N
\\\x o N s ""‘\/ \Y e N W N Y
-\j ) o ’ ‘\\ F , \\m’?// _or \F

RELERY: In certain other embodiments, RY is selected from purinyi, pyrimidinyl,
thiazolopyrimidinyl, pyridopyrimidinyl, thienopyrimidinyl, pyrrolopyrimidinyl, furopyrimidinyl,
and oidazotriazioyl, each of which is optionally substituted with one, two, or three members
independently selected from chiore, fluoro, bromo, lode, methyl, ethyl, propyl, cvano, and -NH;.
In certain other embodiments, R* is selected from purinyl, pyrimidinyl, isothiszolopyrimidingl,
thiazolopyrimidinyl, pyridopyrimidinyl, thienopyrimidingd, pyrrolopyrimidinyl, furopyrimidingt,
imidazotriazinyl, and pyrazolopyrimidinyl, each of which is optionally substituted with one,
two, or three members independently selected from chioro, fluore, bromo, jodo, methyl, ethyl,
propyl, cyano, -NH; fluoromethyl, diffuoromethyl, trifluoromethyl, fluoroethyl, difluoroethyl,
and trtfluoroethyl. In certain other embodiments, R? is selected from thiazolopyrimidinyl,
pyridopyrmidinyt, thienopyrimidiny, pyreolopyvrimidiny, fwopyrimidinyt, and
imidazotriazinyl, each of which is optionally substituted with one or two members
independentiy selected from chloro, fluoro, brome, iodo, methyl, ethyl, propyl, and -NH,. In
other embodiments, R is selected from thiazolopyrimidinyl, pyridopyrimidinyd,
thienopyrimidinyl, pyrrolopyrimidinyd, furopyrimidinyl, and imidazotriazinyl, cach of which is
optiopally substituted with two members independently selected from chiore, fluors, bromo,
iode, methyl, ethvl, propyl, and -NH;. In other embodiments, R? is selected from
thiazolopyrimidinyl, pyridopyrimidinyl, thienopyrimidinyl, pyrrolopysimidinyl, fwopyrimiding,
and imidazotriazinyl, each of which is optionally substituted with one member selected from
chlorg, fluoro, brome, iodo, and -NH,. In some other embodiments, R* is pyrimidinyl or
pyraziny! and R’ is optionally substituted with at least one -NH,. In certain other embodiments,
RY is pyrimidiny! or pyrazinyl, each substituted with two or three members independently
sefected from chloro, fluoro, brome, iodo, methyl, ethyl, propyl, cyano, and -NH., and at least
one of the two or thres members is -NHy. In other embodiments, R* is pyrimidinyt or pyrazinyl,

gach substituted with two or three members independently selected from chloro, fluoro, bromo,

26
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wdo, methyl, ethyl, propyl, fluoromethyl, diflucromethyl, rifluoromethyl, fuoroethyl,
diftuorsethyl, triflucroethyl, cyans, and -NH., and at least one of the two or three members ia
NHz. In additional embodiments, R” is isothiazolopyrimidinyl or pyrazolopyrimidinyi, each
substituted with two or three members independently selected from chiore, fluoro, bromo, iodo,
methiyl, ethyl, propyl, eyano, -NH,, fluoromethyl, diffuoromethyl,, and trifluoromethiyl,

tfluoroethyl, difluorcethyl, irifluoroethyl, and at least one of the two or three members is ~NF,.

{64761 In some smbodiments, A is C{O). In certaim embodiments, A is 2 single bond. Bach
and every variation of A may be combined with each and every variation of n, m’, m, X, Y, Z,
R, R RA RY RY, and R as described above, In some other embodiments, A is C(O) and R?
heteroaryl is a bicyclic group defined above. In other embodiments, A is a single bond and R?
heteroaryl is a bicyvelic group defined above. In additional embodiments, A is C{O) and R
hetercaryl is a monocyclic group selected from pyrimidiny! and pyrazinyl. In other
embodiments, A is a single bond and B* heteroaryl is a monocyclic group selected from

pyrimidiny! and pyrazinyl.

{06771 in further embodiments, & §s OR®. In some further embodiments, A’ is
N{RTCORY. In yet further embodiments, A’ is NR'R®. Fach and every variation of A" may be
combined with each and every variationof n, m’, X, Y, &, R, Ri‘? sz R’ R*, and B’ as described

above.

{8078} in other evobodiments, X, Y, and & are independently C{R" or N, wherein at least
one of X, Y, and £ is O(R"). For example, in formulae (1a) and (Ib) where X is O{R’}, when Y is
CRY), ZisNor C(R' )y when Y is N, Zis N or C(R"); when 2 is C(R"), Y is N or C(R'); and
when Zis N, Y is Noor O(R). In formula (), X, Y, and 2 are independently C(R") or N, wherein
at least ope of X, Y, and Z is C{R"). In certain embodiments, all of X, Y, and 2 are TR, In
some embodiments, at least two of X, Y, and Z are C{R'}). In other embodiments, at least one of
XY, or Zis C(R7). In certan other embodiments, at Jeast two of X, Y, and Z are N, in some
other embodiments, at least one of X, Y, and £ is N. 1t is understood that R’ may be an
attachiment point to the quinazslinone ring. In such embodiments, ¥, Y, or Z is the attachment
point to the quinazolinone ring by the R’ attachment. R’ is independently halo, optionaily
substituted afkyl, optionally substituted haloalkyl, and optionally substituted cycloalkyl, In
some embodiments, each R’ is independently halo, C . alkyt which is optionally substituted with

Cigalkoxy, Cs haloalkyl, or Cip cyeloalkyl In some other embodiments, each R is

b2
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mndependently fluors, chloro, todo, bromo, ~CHF, -CHF,, -CF;, fluoroethyl, diffuoroethyl,
tritluoroethyl, fluoropropyi, diffuoropropyl, wrifluoropropyl, methyl, ethyl, propyl, butyi,
methoxymethyl, methoxyethyl, ethoxymethyl, methoxypropyl, ethoxyethyl, ethoxypropyt,
cyclopropyl, cyclobutyl, cyclopenivl, or cyclohexyl. In one embodiment, each R' is
independently fluore, chlore, methyl, -CHLE, -CHF;, -CF;, methoxyethyl, or cyclopropyl. In one
embodiment, each R’ is independently -NH,. In other embodiment, each R is independently
halo, -NHj, Cy., atkyl which e optionally substituted with C, 4 alkoxy, C; 4 haloalkyl, or Cag
cycloalkyl. In some other embodiment, each R’ is independently -NH,, fluore, chlore, methyl, -

CHLF, -CHE,, -CF;, methoxyethyl, or eyclopropyt.

{8679} In certain embodiments, W is CH or N, In certain other embodiments, W is CH. In
vet other embodiments, W is N, Each and every variation of W may be combined with each and

every variation of n, m', X, Y, 7, &', R, B RY and R® as described above,

R R In the formulae {Ha}, (Ifb), (Ia), (b)Y, (IVa), and TV}, 1, Ri‘y R, R, and R as
described as formulae (Dand (N mis 0, 1, 0r 2, pis 0, 1, 2, or 3; and R™ is independently

selected from halo, cyano, -NH,, and optionally substituted C; allovl

B3R} In one embodiment, pis 0. In certain embodiments, pis 1, 2, or 3. Insome
embodiments, pis | or 2. In some embodiments, p is 1 and R™ moiety may be located on any
position of the pyrimidiny! or pyrazinyl ring. In another embodiment, p is 2 and both R¥
substituents or moieties may be the same or different; each of the two R* meiety may be located
on any position of the pyrimidinyt or pyrazinyl ring. In yet another embodiment, pis 3 and all
R qubstituents may be the same or different, or two R™ may be the same and different from the
third R™.

[B082] In the present application, each R™ is independently selected from halo, -NH;. cyano,
Cy alkynyl, Coy haloalkyl, and €, alkyl, wherein the Coq alkynyl moiety is optionally
substituted with Cqg aryl or Cig hetercarvl, wherein each of the Csyg arvl or (s heteroaryl
maieties is optionally substituted with one or two members independently selected from fluore,
chiore, bromo, jodo, fuoromethyl, difluorovoethyl, rifluoromethvl, finorcethyl, difluorocthyl,
and trifluoroethyl. In some embodiments, each K™ is independently selected from fluors,
chioro, bromo, iode, cyano, -NH,, methyl, ethyl, propvl, fluoromethvl, difluoromethyl,

trifluoromethyl, fluoroethyl, and difluorcethyl, whereln af least one R* is -NH,. In additional
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embodiments, p is 2 or 3, and at least one R* is -NH2. Each and every variation of p and R®

o . L. . 1 .2 3 P ; .
may be combined with each and every variation of i, m, R, RY, B, and R® as described above.

{883] The compounds of the present application may bear one or more chiral centers, The
compounds bearing the chiral center have the same molecular formula and the same chemical
pame with different stercoisomer designations. For example, the below 2, 4-diamino-6-{{1-(5-
chioro-4-0x0-3~( 1 H-pyrazol-3-y1}-3,4-dihydroguinazolin-2-ylipropyi jamino jpyrimidine-5-
carbonitrile bearing one chiral center can be resolved into the (S) and (R) enantiomers, (83-2.4-
diamino-6-{{ 1 -(S-chioro-4-ox0-3-(1 H-pyrazol-3-y13-3 4-dikvdroguinazolin-2-
yvhpropyhamineypyrimidine-3-carbonitrile and ((R)-2,4-dlaming-6-{(1 -(5~chloro-4-oxo-3-{1H-

pyrazol-3-y11-3,4-dikydroquinazolin-2-yhipropyhamino ipyrimidine-S-~carbonitrile.

oo e T Y AW
| o N o .. NH | -
;if/ NV I/L\ N - L‘N ’ J o N\\\Y/’l\ N -~ ‘?N’ (/*\\\\r'/ﬂ g A
5 . o PP
'."\\_::" . 4—']’\ TN N j/)\\ {,’/\\ P N //_.,\\
g N 'Cf::,'l'f,','::ﬁ::f} ~ M ™ T N \;
HNL NNy N N.\\T,NHZ HNL N NH,
i ,Li s E . E:
NC/ \T;,N NC/ \\E(/,N NC"’ \\T/fp‘
NH2 Nia NH,
{6084} Represenfative compounds of the present application are listed in Table 1 below.

Additional representative compounds are listed in Table 1a below. The compounds may be
named using the nomenclature systems and symbols that are commonly recognized in the art of
chemistry including, for example, ChemBioDraw Ultra 12.0, Chemical Abstract Service {CAS),
and International Union of Pure and Applied Chemisiry (TUPAC). For exaraple, compound 1 in
table | may be named as 2,4-diamino-6-{[{15)-1-[5-chloro-4-ox0-3-(1 H-pyrazol-3-
vhgquinazolin-2-ylipropyljamine ipyrimidine-S-carbonitrile or (8)-2.4-dlamino-6-{({ 1 -(S-chloro-
4-0x0-3-{ 1 H-pyrazol-3-y1}-3 4-dihydroquinazolin-2-yhpropyDamine )pyrimidine-S-carbonitrile

using {UPAC or ChemBioDraw Ultra 12,0, respectively.
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Table 1a. Representative Compounds
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{085} The present application provides pharmaceutically acceptable salts, hvdrates,
solvates, isomers, fautomers, sterecisomers, enanticters, racemates, atropisomers, polvmaorphs,
prodrugs, or a mixture thereof, of the compounds described hersin. In addition, the present
application provides the compounds in which from 1 fo n hydrogen atoms attached 1o a carbon
atomn may be replaced by a denterium atom or D, in which n is the number of hydrogen atoms io

the molecnle. It is known that the denterium atom is a non-radicactive isotope of the hydrogen

LA
o
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atom. Such compounds may increase resistance (o metabolism, and thus may be useful for
increasing the half-life of the compounds of any of the formulae described herein or
pharmaceutically acceptable salts, isomers, prodrugs, or solvates thereof, when administered to &
mammal. See, eg., Foster, “Deuterium Isotope Effects in Studies of Drug Metabolism”, Trends
Pharmacol. Scb., 5{123:524-527 {1984). Such compounds are synthesized by means well known
m the art, for example by employing starting materials in which one or more hydrogen atoms

have been replaced by deuterium.

{B086] The terms “a compound of the present application,” “a compound described herein,”
“a compound of any of the formulae described herein,” or variant thereof refer to a compound
having the structure of any of the formulae (J), (1), (), Ob), (1), (Ha), (1), (), (Ma), (THY,
{(IV}, (IVa), and (IVh). In some embodiments, compounds of the present application are

Compounds 1-291 as described herein,

{8087 “Pharmaceutically acceptable” or “physislogically acceptable” refer to compounds,
salts, compositions, dosage forms and other materials which ave useful in preparing a
pharmacentical composition that is suitable for veterinary or human pharmaceutical use.
“Pharmaceutically acceptable salts” or “physiologically acceptable salts” refer to salts of
pharmaceutical compounds that retain the biological effectiveness and propertics of the
underlying compound, and which are not biologically or otherwise undesirable, There are acid
addition salts and base addition salts. Pharmaceutically acceptable acid addition salts may be
prepared from inorganic and organic acids.  Acids and bases useful for reaction with an
underlying compound to form pharmaceutically acceptable salts (acid addition or base addition
salis respectively) are kaown to one of skill in the art. Similarly, methods of preparing
pharmaceutically acceptable salts from an underlying compound {upon disclosure) are known to
one of skill in the art and are disclosed in for example, Berge, at al. Journal of Pharmaceutical
Science, Jan. 1977 vol. 66, No.l, and other sourees. If the compounds described herein are
obtained as an acid addition salt, the free base can be obiained by basifving a solution of the acid
salt. Conversely, if the product is a fres base, an addition salt, particularly a pharmacentically
aceeptable 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 salis from base compounds,

{B3RR] “Isomers™ refers to compounds that bave the same molecular formula. As used

herein, the term isomers include double bond Isomers, racemates, stereoisomers, enantiomers,

.
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diastereomers, and atropisomers. Single isomers, such as enardiomers or diastergomers, can be
obitained by asymmetric synthesis or by reschution of a mixture of isomers. Resolution of g
mixture of isomers {e.g. racemates) mavbe accomplished, for example, by conventional methods
such as erystallization in the presence of a resolving agent, or chromatography, using, for
example a chiral high pressare liguid chromatography (HPLC) colunm. “Drouble bond isomers™
refer to 7~ and E- forms {or cis- and frans- forms) of the compounds with carbon-carbon double

honds.

{3689] “Atropisorners” refers to conformational stereoisomers which ocour when rotation
about a single bond in the molecule is prevented, or greatly hindered, as a result of steric
interactions with other parts of the molecule and the substituents at both ends of the single bond
arg asymmetrical, {.¢., they do not require g stereocenter. Where the rotational barder about the
single bond is high enough, and interconversion hetween conformations is slow encugh,
separgtion and iselation of the isomeric species may be permitted. Atropisomers may be
separated by the methods well koown in the art. Unless otherwise indicated, the description is
mtended to include individual atropisomers as well as mixiures. Also, as understood by those
skilfed in the art, the atropisomers may be represented by the same chemical name with different
atropisomer designations. By way of examuple, the below siructures are atropisomers of
compound 84, {8)-2,4-diamino-6-{(1 -{3-{4-bromo-1H-pyrazol-3-y)-S-chioro-4-0x0-3.4-

dihydroguinazohn-2-ylethyDaminopyrintidine-3-carbonitrile.

Br., Br.,
C[s ﬁ ™ ol e:i “E‘;‘m
: = 3 H H J
- A P - >
T“\f NN [ R NT TN
‘\\,;;" ~ N'f/ \; o '\\I/f} ~ Nf;—"‘\\f,f
HNL N NH, ML N, NH,
1] T
e 5\\(;}\3 o \T/_;N
N 2 N‘/ //}
N N,
{6090} “Racemates” refers to a mixture of enantiomers.
{86911 “Stergoisomers” or “stercoisomeric forms™ refer to compounds that differ in the

chirality of one or more siereocenters. Stereoisomers include enantiomers and diastereomers.
The compounds may exist in sterecisomeric form if they possess one or more asymmetric
centers or a double bond with asymmetric substitution and, thercfore, can he produced as

individual stereoisomers or as mixtures. Unless otherwise indicated, the description s intended

52
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to include individual stereoisomers as well as mixtures, The methods for the determination of
stereochenuistry and the separation of stereoisomers are well-koown in the art {see, e.g., Chapter

4 of Advanced Organic Chemistry, 4th ed., J. March, John Wiley and Sons, New York, 1992},

{0092} “Tautomers” or “lautomeric formers” refer to alternate forms of a compound that
differ in the position of a proton, such as enol-keto and imine-enamine tsutomers, or heteroaryis

such as pyrazoles, imidaroles, benzimidazoles, triazoles, and tetrazoles.

HELRY A “solvate” is formed by the interaction of a solvent and a compound, Solvates of
salts of the compounds of any of the formulac described herein are also provided. Hydrates of

the compounds of any of the formulae are also provided.

HHREY A “prodrag” is defined in the pharmaceutical field as a biologically inactive
derivative of a drug that upon adminisiration to the human body 18 converted to the biologically

active parent drug aceording to some chemical or enzymatic pathway.

{68951 in any one of the foregoing embodiments, the compound described herein or a
pharmaceutically acceptable salt thereof is an {S)-cnantiomer. In any one of the foregoing
embodiments, the compound described herein or a pharmaceutically acceptable sall thereof is an
{R}-enantiomer. In any one of the foregoing embodiments, the compound described herein or a

pharmaceutically acceptable salt thereof is an atropisomer.

{8096} The application also provides a composition containing 8 mixture of enantiomers of
the compeound or g pharmaceuatically acceptable salt thereof. In one embodiment, the mixture 1«
a racemic mixture. In other embodiments, the composition comprises the (Sy-enantiomer of a
compound in excess of over the corresponding the (Rp-enantiorner of the compound, In some
embodiments, the composition contains the {S)-enantiomer of the compound and s substantialiy
free of its corvesponding {R)-enantiomer. In certain embodiments, g composition substan tizﬂiy
free of the (R )}-enantiomer has less than or about 4096, 35%, 30%, 2596, 20%, 15%, 10%, 3

1%, 0.05%, or 0.01% of the (R}-enantiomer. {n other embodiments, the composition mntaining
the {(S-enantiomer of a compound or a pharmaceutically acceptable salt thergof] predominates
over iis corresponding {(R}-enantiomer by a molar ratio of at least or about 9:1, at least or about
19:1, at least or about 40:1, at least or about 80:1, at least or about 160:1, or at least or about

32001,
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{8097} The composition containing 3 compound according to any of the formulze described
herein or a phatmaceutically acceptable salt thereof, may also contain the compound in

enantiomenc excess {e.e.). By way of example, 1 compound with 95% (S)-isomer and 5% (R)-
isomer will have an ¢.e. of 90%. In some embodimenis, the compound has an e.e. of at least or

about 60%, 7%, 80%, £3%, 30%, 95%, 98% or 90%,.
] b b2 > b b

898} In any one of the foregoing ewbodiments, the compound or a pharmaceutically
acceptable salt thereof, is an atropisomer. Another embodiment provides the composition
containing & mixture of atropisomers of the compound or a pharmaceutically acceptable salt
thereof. By way of example, 2 compound with 95% of oue atropisomer and 5% of the other
atropisomers. fo some embodiments, a compound with about 90, 80, 70, 60, 50, 49, 30, 20, or
10% of one atropisomer and 10, 20, 30, 40, 50, 60, 70, 80, or 90%, respectively, of the other

atropisomers.

[399] The application also provides the free base forms of the compounds described herein.
fu certain embodiments, provided herein are the enantiomers, (R) or (8}, of the compounds of
the formulae described herein. In other embodiments, provided herein are the atropisomers of

the corapounds of the formulae described hereim.

{00189]  The appheation further provides compositions comprising the compounds described
herein or a pharmacentically acceptable salt, isomer, prodrug, or solvate thereof. The
composition may include racemic mixtures, mixfives containing an enantiomeric excess of one
enantiomer or single diastercomers or diastereomeric mixtures. Al such isomeric forms of these
corapounds are expressly included herein, the same as if each and every isomeric form were

specifically and individually listed,

{00101}  In certain emnbodiments, provided herein are also polymorphs, such as erystalfine and
amorphous forms, of the compounds described herein. In some embodiments, provided are also
chelates, non-covalent complexes, and mixtures thereof, of the compounds of the formula
described herein or pharmaceutically acceptable salts, prodrugs, or solvates thereof. A “chelate”
is formed by the coordination of a compound to a metal ion at two (o7 more) points. A “non-
covalent complex” is fortued by the interaction of a compound and another molecule wherein a
covalent bond is not formed between the compound and the molecule. For example,
complexation can ocowr through van der Waals interactions, hydrogen bonding, and electrostatic

interactions {also called ionic bonding).
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ol i
he Comnounds

iB831821  The compounds of the formulae described herein or a pharmaceutically acceptable
salt, isomer, prodrug, or solvate thereot may be used for the trestment of disesses and/or
conditions mediated by PI3K isoforms. In addition, the application provides the compounds for
use i therapy. Also, provided herein are methods for inhibiting one or more PI3K isoforms, In
one enbodiment, provided are methods for inhibiting PISKS activity using the compound
described herein or a pharmaceutically acceptable salt, isomer, prodrug, or solvate thereofl In
other embodiment, provided are methods for inhibiting PIKS and/or PI3KE activities using the
compound or a pharmaceutically acceptable salt, isomer, prodrug, or solvate thereof. The
application further provides methods for use in such methods, The PI3K isoforms may be
sefectively or specifically mhibited. Additionally, the compounds may be used to fuhibit PI3K

activity therapeutically or prophylactically, such as PI3KS and/or PI3KD.

(881631 The coropounds according to the present application may be used in combination
with one or more additional therapeutic agents. The therapeutic agents may be in the forms of
compounds, antibodies, polypeptides, or polynuclentides, The therapeutic agent jucludes, but is
net limited (o, a chemotherapeutic agent, an immunotherapeufic agent, a radiotherapentic agent,
an anti~-neoplastic agent, an anti-cancer agent, an anti-proliferation agent, an anti-fbrotic agent,
an anti-anglogenic agent, a therapeutic antibody, or any combination thereof, In one
embodiment, the apphoation provides a product comprising a compound described herein and an
additional therapeutic agent a3 a combined preparation for simulianeous, separate or sequential
use in therapy, e.g. 2 method of treating a discase, disorder, or condition that is mediated by

PI3K isoforms.

[B0104]  Also, the therapeutic agents may be those that inhibit or modulate the activities of
Bruton’s tyrosine kinase. spleen tyrosine kinase. apoptosis signab-regulating Kinase, Janus
kinase, Ivsvi oxidase, lvsyl oxidase-like proteins, matrix metallopeptidase, bromodomain-
containing protein, adenosine AZB recepior, 1soctirate debvdrogenase, serine/threonine kinase
TPL2, discondin domain receptor, serine/threcnine-protein kinases, IKK, MEK, EGFR, histone
deacetylase, protein kinase C, or any combination thereot. In certain embodinnents, the
therapentic agent may be selected from a PI3K {including PI3Ky, PI3ES, PI3K], PI3K o, and/or
pan-FI3K} inhibitor, 2 JAK (Janus kinase, inclading JAK L, JAK2, and/or JAK 3} inhibitor, a
SYK {spleen tyrosine kinase} inhibilor, a BTK (Bruton's tyrosine lanase) inhibiior, an AZB

{adenosine AZB receptor) inhibitor, an ACK {activated CDC kinase, including ACK 1} inhibitor,

L
N
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an ASK {apoptous signal-regulating kinase, including ASK 1) inlibitor, Aurcra kinase, a BRD
{bromodomain-containing profein, including BRD4) inhibitor, a Bel (B-cell CLL/Ivmphoma,
weluding Bel-1 and/or Bel-2) inhibitor, a CAK (CDK-activating kinase) inhibitor, a CaMK
{calmodulin-dependent protein kinases) inhibitor, s COK {cyclin-dependent kinases, including
CDK, 2, 3, 4, and/or &) inhibitor, a CK {casein kinase, including CK1 and/or CK2) inhibitor, a
DDR {discoudin domain receptor, inchuding DDR1 and/or DIDR2)Y inhibitor, 2 EGFR inhibitor, a
FXR (famesoid ¥ receptor} inhubitor, a FAK (focal adhesion kinase} inhibitor, a GSK {glycogen
synthase kivase) inhibitor, 8 HDAC (histone deacetylase) inhibitor, an IDO (ndoleamine 2,3~
dioxygenase) inhibitor, an IDH Gsocitrate dehydrogenase, including [DH1) inhibitor, an IKK (-
Kappa-B kinase} inhibitor, a KDMS (Iysine demethylase) inhibitor, a LCK {tymphocyvie-specific
protein tyrosine lanase) inhibtior, a LOX (lysyl oxidasey inhibitor, a LOXL {Iyeyl oxidase tike
protein, including LOXLI, LOXLZ, LOXL3, LOXLA4, and/or LOXLS) inhibitor, a MTH (mut T
homolog) inhibitor, 2 MEK {mitogen-activated protein kinase kinace) inhibitor, 2 matrix
metalloprotease (MMP, including MMPZ and/or MMP9) inhibitor, a mitogen-activated protein
kinases (MAPK) inlubitor, a PD-1 {programmed cell death protein 1) inhibitor, 8 PD-L1
{programmed death-ligand 1} inhibitor, a PDGF {platelet-derived growth factor) inhibitor, a
phosphoryviase kinase (PK) inhibitor, 3 PLK (polo-like kinase, including PLK1, 2, 3) inhibitor, a
protein kinase (PK, including protein kinase A, B, C} inhibitor, a STK (sertne/threonine kinase)
inhibitor, a STAT (signal transduction and transcription) inhibitor, a serine/threonine-protein
kinase inhibitor, 2 TBK {tank-binding kinase) inhibitor, a TLR (toll-like receptor modulators,
mehuding TUR-1, TLR-Z, TLR-3, TLR-4, TLR-5, TLR-6, TLR-7, TLR-8, TLR-9, TLR-10,
TLR-11, TLR-12, and/or TLR-13) inhibitor, a TK {tyrosine kinase) inhibitor, a TPL2
{serine/threonine kinase) inhibitor, a NEKY inhibiior, an Abl inhibitor, a p38 kinase inhibitor, a
PYK inhibitor, a PYK inhibitor, a c-Kit'inhibitor, a NPM-ALK inhibitor, a Flt-3 inhtbitor, a ¢-
Met inhibitor, 3 KR inhibitor, a TIE-2 inhibitor, a VEGFR inhibitor, a SRC inhibitor, s HCK
inhibitor, a LYN inhibitor, a FYN inhibitor, a YES inhibitor, a chemotherapentic agent, an
mmmunotherapeutic agent, a radiotherapeutic agent, an anti-neoplastic agent, an anti-cancer
agent, an anti-proliferstion agent, an anti-fibrotic agent, ap anti-angiogenic agent, a therapeutic
autibody, or any combination therenf. ln some embodiments, the JAK inhibitor is N-
{cyanomethyl4-[2-{4-morpholinoanilino jpyrimidin~-d-yl tbenzamide as named by ChemDraw
{may also be referved to a3 CYTO387 or momelotinib) and may be aynthesized by the methods
described in U.S. Patent No. 8,486,941, In certain embodiment, the SyK inhibitor is 6-(1H-
indazol-6-yl}-Ne(d-morpholinophenvhimidazol | 2-alpyrazin-S-amine as named by ChemDraw
{may also be referred to as 6-(1H-indazol-6-y11-N-{4-(morpholin-4-yhphenvilimidazo{ 1 2~
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alpyrazin-8-amine) and may be synthesized by the methods described in U8, Patent No.
8,450,321, In other embodiments, the BTK inhibitor 18 {8}-6-amino-9-{ 1 -{but-2-
yioyhpyrrelidin-3-vl3-7-{(4-phenoxyphenyl}-TH-purin-8(9H}-one as named by ChembDraw {may
also be G-amino-2-[( 3R} 1-{2-butynovl)-3-pyrrolidinyl |- 7-{(4-phenoxyphenyiy-7 S-dibydes-8H -

purin-B-one) and may be synthesized by the methods in U5, Pat. No. 8,557,303

{66105] Choemotherapeutic agents may be categorized by their mechanism of action into, for
example, the following groups: anti-metabolites/anti-cancer agents, such as pyrimidine analogs
{floxuridine, capecitabine, and cytarabine); purine analogs, folate antagonists and related
inhibitors, antiproliferative/antirnitotic agents including natoral products such as vinca alkaloid
{vinblastine, vincristine} and microtubule such as taxane {pacittaxel, docetaxel), vinblastin,
nocadazole, epothilones and navelbine, epidipodophytiotoxrins {etoposide, teniposide};, DNA
damaging agents (actinomycin, amsacrine, busulfan, carboplatin, chlorsmbucil, cisplatin,
cyclophosphamide, Cytoxan, dactinomycin, davnorubicin, doxorubicin, epirubicin,
iphosphamide, melphalan, merchlorehtamine, mitomyein, mitoxantrone, nitrosoures,
procarbazine, taxol, taxotere, teniposide, stoposide, triethylenethiophosphoramide); antibiotics
such as dactinomycin {actinomyein D), daumorubicin, doxorubicin {adriamyein), idarnbicin,
anthracychnes, mitoxantrone, bleomycing, 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, chiorambueil), and thexamethyimelamine and thiotepal, alkyl nitrosoureas (BONU)
and analogs, sireptorociny, trazenes-dacarbazinine {DTICY, antiproliferative/antimitolic
antimetabolites such as folic acid analogs (methotrexate); platinum coordination complexes
{cisplatin, oxiloplatinim, carboplating, procarbazine, hydroxyurea, mitotane, aminoglutethimide;
hormones, hormoene analogs {estrogen, tamoxifen, goserelin, bicalutamide, niltamide) and
aromatase inhibitors (letrozole, anastrozole); anticoagulants (heparin, synthetic heparin salte and
other inhibitors of thrombin}; Gbrinolviic agents {such as fissue plasminogen activator,
streptokinase and wrokinase), aspirin, dipyridamole, ticlopidine, clopidogrel; antimigratory
agents; antisecretory agents {hreveldin); immunosuppressives tacrolimus sirolinmys azathioprine,
mycophenolate; compounds {TNP-478, genistein) and growth factor inhibitors {(vasoular
endothelial growth factor inhibifors, fibroblast growth factor inhibitors); angiotensin receptor
blocker, nitric oxide donors; anti-sense oligonucieotides; antibodies (trastuzumab, rituximab};

cell evele inhibitors and differentiation inducers (tretinoin): inhibitors, topoisomerase inhibitors
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{doxorubicin {adriamvein), daunorubicin, dactinomyein, enipostde, epirubicin, etoposide,
wdarubicin, innotecan and mitoxantrone, topotecan, trinotecan, camptothesin), corticosterouds
{cortisone, dexamethasone, hydrocortisone, methvipednisolone, prednisone, and preniscione};
growth factor signal transduction kinase inhibitors; dysfupction inducers, toxins such as Cholera
foxin, ricin, Pseudomonas exotoxin, Bordetella pertussis adenylate oyelase toxin, or diphtheria

toxin, and caspase activators; and chromatin

{80166]  As used herein the termn "chemotherapeutic agent” or "chemotherapeutic” {or
"chemotherapy,” in the case of reatment with a chemotherapeutic agent} 18 meant to encompass
any non-proteinaceous (1.€, nou-peptidic) chemical compound useful in the treatment of cancer.
Examples of chemotherapentic agents include alkylating agents such as thiotepa and
eyclophospharmde (CYTOXANY, alkyl sulfonates such as busulfan, improsulfan and piposalfan;
aziridines such as benzodopa, carbogquone, meturedops, and uredopa; emylerumines and
mernylamelamines inchuding alfretamine, triemylenemelamine, triethylenephosphoramide,
tricthylenethiophosphoramide and trimemyviolomelamine; acetogenins {eapecialiy bullatacin and
Builatacinone}; a camptothecin {(including synthetic analogue topotecan); bryostating callystating
CC-1065 (including its adozelesin, carzelesin and bizelesin eynthetic analogues); eryplophycins
{articnlarly crvptophyein 1 and cryptophivein 8); dolastating duocarmycin (including the
synthetic analogues, KW-2189 and CBI-TMI}); eleutherobin; pancratistating a sarcodictying
spongistating nitrogen mustards such as chlorambuci, chlornaphazine, cholophosphamide,
estramusting, tosfamide, mechlorethamine, mechlorethamine oxide hydrochloride, melphalan,
novembichin, phencsterine, predoimusting, trofosfamide, vracil mustard; nitrosoureas such as
carmusting, chlororotocin, foremustine, lowmustine, nimustine, ranimusiine; antibictics such as
the enediyne antibiotics {e.g., calicheamicin, especially calicheamicin gammall and
calicheamicin phill, sce, e.g.. Agnew, Chem. Intl. Ed. Engl, 33:183-186 (1994); dynemicin,
incloding dynemicin &; bisphosphonates, such as clodronate; an esperamicing as well as
neocarzinosiatin chromophore and related chromoprotein enediyne antibiotic chromomophores),
aclacinomysins, actinomycein, authramyein, azaserine, bleomycins, cactinomyein, carabicin,
carminomycin, carzinophiling, chromomyeins, dactinomycin, dagnorubicin, detorubicin, 6-diazo-
S-oxo-L-norleucine, doxonubicin (including morpholino-doxorubicin, cyanomorpholing-
doxorubicin, 2-pyrrolino-doxorubicin and deoxydoxorabicin), epirnbicin, csorubicin, idarubicin,
marcellomycin, mitomycins sach as mitomyein C, mycophenolic acid, nogalamyein,
olivorayeins, peplomycin, potfiromycin, puromycin, quelamycin, rodorubicin, streptonigrin,

streptozocin, tubercidin, ubenimex, zinostatin, rorubicin, anti-metabelites such as methotrexate
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and S-fluorouracil {5-FU Y, folic acid analogues such as demopterin, methotrexate, pteropterin,
trimetrexate; purine avalogs such as fludarabine, 6-mercaptopurine, thiamiprine, thioguaning;
pyrimnidine analogues such as ancitabine, azacitidine, S-arauridine, carmofin, cvtarabine,
dideoxyuridive, doxifluridine, enocitabine, Hoxuridine; androgens such as calusterone,
dromostanolone propionate, epiliostancl, mepitiostane, testolactone; anti-adrenals such as
aminoghutethimide, mitotane, trilostane; folic acid replinisher such as frolinic acid; aceglatone;
aldophosphamide glyeoside; aminolovulinie acid; eniluracll; amsacrine; hestrabucil; bisantrene:
edatraxate; defofamine; demecolcineg; diaziguone; elformthine; elliptinium acetate; an
gpothilone; etoghucid; gallivm nitrate; hydroxyurea; lentinan; leucovoring lonidamine:
mayiansinoids such as maytansine and ansamitocins; mitoguazone; mitoxantrone; mopidamol;
nifracring; pentostating phenamet; pirarubicing losoxantrone; fluoropyrimidine; folinic acid;
podophyilinic acid; 2-ethythydrazide; procarbazine; PSK{r); razoxane; rhizoxin; sizofiran;
spirogermanium; tenoazonic acid; friariguone; 2,2, 2 tricUorotriemylamine; trichothecenes
{especially T-2 toxin, verracurin A, roridin A and angueidine); wrethane; vindesine; dacarbazine;
mannomustine; miobronitel; mitolactol; pipobroman; gacytosine; arabisoside ("Ara-C"};
cyclophosphamide; thiopeta; taxoids, e.g., paclitaxel (TAXOL{r) and docetaxel
{TAXOTERE()); chlorambucil; gemcitabine {Gemzar(r}); 6-thioguanine; mercaptopuring;
methotrexate; platinom analogs such as cisplatin and carboplating vinblastine; platinom;
etoposide (VP-16}; ifosfamide; mitroxantrone; vancristing; vinorelbine {Navelbine(r});
novantrone; teniposide; edatrexate; dausomycin; aminoptering xeoloda; ibandronate; CPT-11;
topotsomerase inhibitor RFS 2000, diffucromethylornithine (DMFO); retinotds such as retincic
acid; capecitsbine; FOLFIRT (fluorouracil, leucovorin, and irinotecan) and pharmaceutically
accepiable salts, acids or derivatives of any of the above. One or more chemotherapeutic agent

are used or included in the present apphication.

{68197 Also included in the definttion of "chemotherapeutic agent” are anti-hormonal agents
that act to regolate or inhibit hormone action on tumors such as anti-estrogens and selective
estrogen receptor modulators (SERMs), including, for example, tamoxifen (nchuding
Noivadaxm}, raloxifene, droloxifene, 4-hydroxyiamoxifen, trioxifene, keoxifene, LY 117018,
onapristone, and toremifene (Fareston(r)); indubitors of the enzyme aromatase, which regulates
estrogen production in the adrenal glands, such as, for example, 4(5)-imidazoles,
amineghutethimide, megestrol acetate (Megace(1)), exemestane, formestane, fadrosole, vorozole

{Rivisor(r}}, letrozole (Femara{r}}, and anastrozole {Arimidexir}.); and anti~-androgens such as



WO 2015/191743 PCT/US2015/035145

flutamide, nilutaride, bicalutamide, leuprohde, and gosereling and pharmaceuntically acceptable

salts, acids or dertvatives of any of the ahove.

[00108]  The anti-angiogenic agents include, but are not limited to, retinoid acid and
derivatives thereof, 2-methoxyestradiol, ANGIGSTATING, ENDOSTATING), suramin,
squalamine, tissue inhibitor of metalloproteinase-1, tissue inhibitor of metalloproternase-2,
slasminogen activator inhibitor- 1, plasminogen activator inbibitor-2, cartilage-derived inhibitor,
paclitaxel (nab-paclitaxel}, platelet factor 4, protamine sulphate {clupeine), sulphated chitin
dertvatives (prepared from queen crab shelis}, sulphated polysaccharide peptidogivean complex
{sp-pg), staurosporine, modulators of mateix metabolism, including for example, proline analogs
{(1-aretiding-2-carboxylic acid {LACA), cishydroxyproline, d,]-3,4-dehydroproline, thiaproline,
alpha.-~dipyridyl, beta-aminopropioniirile fumarate, 4-propyl-5-(G-pyridinyi2(3h}-oxazolone;
methotrexate, mitoxantrone, hepann, interferons, 2 macroglobulin-serum, chimp-3, chymostatin,
beta-cyclodextrin tetradecasuliate, eponemyein; fumagillin, gold sodium thiomalate, d-
penicillarmne (CDPT), beta-1-anticollagenase-serum, alpba-2-antiplasmin, bisanirene, lobenzarit
disodium, p-2-carboxyphenyi-4-chlorsanthronilic acid disodium or "CCA", thalidomide;
angiostatic steroid, cargboxynaminolmidazole; metalloproteinase inhibitors such as BB94, Other
asti-angiogenesis agents inchade antibodies, preferably monoclonal antibodies against these
angiogenic growih factors: beta-FGF, alpha-FGF, FGF-5, VEGF isoforms, VEGE-C, HGF/SY
and Ang-1/Ang-2. See Ferrara M. and Alitalo, K. "Clinical application of angiogenic growth

factors and therr ihibitors” (1599} Natore Medicine 5:1359-1364,

{0810%] The anti-fibrotic agents include, but are not limited to, the compounds such as beta-
aminoproprioniirilie (BAPN), as well as the compounds disclosed in ULS, Pat. No. 4,965,288 to
Palfreyman, et al., issued Oct. 23, 1990, entitled "Inhibitors of fysyl oxidase,” relating to
inhibitors of fysyl oxidase and their use in the treatment of diseases and conditions associated
with the abnormal deposition of collagen; UK. Pat. No. 4,997,854 1o Kagan, ot al., issued Mar.
5, 1991, entitled "Anti-fibrotic agents and methods for inhibiting the activity of lysyl oxidase in
sttn using adjacently positioned dismine analogue substrate,” telating to compounds which
inhibit LOX for the treatment of various pathological fibrotic states, which are herein
mcorporated by reference. Further exemplary inhibifors are described in UK. Pat, No. 4,843,593
to Palfreyman, ef al,, tssued Jul. 24, 1990, entitled "Inlnbitors of lysyl oxidase,” relating to
compounds such as 2-isobutyl-3-fluoro-, chloro-, or bromo-allylamine; as well as, e.g., U.S. Pat,

Mo, 5,021,456; ULS. Pat. No. 5,5059,714; ULS, Pat. No. 5,120,764; 118, Pat. No. 5,182,297, (1.8,
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Pat. No. 5,252,608 {relating to 2-(1 -naphthyloxymernyi)-3-fluorcaliylamine); and 1.8, Fatent
Application No. 2004/0248871, which are herein incorporated by reference. Exemplary anti-
fibrotic agents also include the primary amines reacting with the carbonyl group of the active
sitc of the lysyl oxidases, and more particularly those which produce, after binding with the
carbonyl, a product siabilized by resonance, such as the following primary amines:
emylenemamine, hydrazine, phenyvihydrazine, and their derivatives, semicarbazide, and urea
derivatives, aminonitriles, such as beta-aminopropiouitrile (BAPN}, or 2-unitroethylamine,
unsaturated or saturated haloamines, such as 2-bromo-ethylamine, 2-chloroethvlamine, 2-
trifluoroethylamine, 3-bromopropylamine, p-halobenzylamines, 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 Tysyl oxidases, such as the thiolamines, in particular D-penicillamine, or its analogues such
as 2-amino-S-mercapio-3-methylhexanocic acid, D-2-amino-3-methyl-3-({2-
acetamidoethyidithioYbutanoic acid, p-Z-amino-3-methyl-3-((2-aminoethyl )dithio}butanoic
acid, sodium-4-{{p-1-dimethyl-2-aming-2-catboxyethylidithiothutane sulphurate, 2-
acetamidoethyl-2-acetamidoethanethiol sulphanate, sodivm-4-mercaptobutanesuiphinate

irihydrate.

[08116]  The immunotherapeutic agents include and are not Hmited to therapeutic antibodies
suitable for treating patients; such as abagovomab, adecaturmurnab, afutuzumab, alemtuzumab,
altumormab, amatuximab, anatumomab, arcitumomab, bavituximab, bectumomab, bevacizumab,
hivatuzwmab, blinatumomab, brentwtimab, cantuzumab, catomaxomab, cetuximab, citatuzumab,
cixutumumab, clivaturmurnab, conatumumab, daratumumab, drozitamab, duligotumab,
dusigitumab, detumnomab, daceturumab, dalotuzumab, ecromeximab, elotuzumab, ensitiiimab,
ertumaxomab, ctaracizumab, farietuzumab, ficlatururpab, figitumumab, flanvotomab,
futuximab, ganitumab, gemiuzumab, girentugimab, glombatumumab, ibritumomab, igovomab,
imgatuzumab, indatuximab, inotuzomab, intetunmumab, ipibimurab, iratumumab, labetuzumab,
lexatumaomalb, Hntuzamab, lorvotuzumab, lucatumumab, mapatumumat, watuzumab,
milaturamab, minretomomab, mituoorab, moxetumomab, narnatumab, naptumomab,
necitumumab, nimotuzomab, nofetumomabn, ccaratuzumab, ofatunnumab, olaratumab,
onartuzumab, oportuzumab, oregovomab, panitunmimab, parsatuzumab, patritumab,
pemtumomab, pertuzumah, pinfumaomab, pritomumab, racotumomab, radretumab, rilotumumab,

rituximab, robatumumab, saturmomab, sibrotuzumab, siltuximab, simiuzumab, solitomab,
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tacatuzumab, taplitumomab, fenatumomab, teprotumumab, tigatizumab, tositumomab,
trastuzumab, meotazamab, ublituximab, veltuzumab, vorsetuzumab, votumumab, zalutumumab,
obinutuzumab, CC49 and 3FR. The exemplified therapeutic antibodies may be further labeled or

combined with a radicisotope particle, such as indium {n 111, yitrium Y 94, iodine [-131.

[00311]  The application also provides method for treating a subject who is undergoing one or
more standard therapies, such as chemotherapy, radiotherapy, iimmunotherapy, surgery, or
combination thereof. Accordingly, one or more therapentic agent or inhibitors may be
administered before, during, or afier administration of chemotherapy, radiotherapy,

tmmunotherapy, surgery or combination thereofl

{i112]  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, LP., “Monoclonal Antibody Therapy for B-Cell Non-Hodgkin's
Lymphoma” The New England Jowrnal of Medicine 2008, 359(6}, p. 613-026; and Wierda,
W.G., “Current and Investigational Therapies for Patients with CLL” Hemarelogy 2006, p. 2835-
294, Lymphoma incidence patterns in the United States is profiled in Morton, LM, ef al
“Lymphoma Incidence Patterns by WHO Subtype jo the United States, 1992-20017 Blood 2006,
107(1y, p. 265-276.

(661131  Examples of immunctherapeutic agents include, but are not limited to, vtuximab
(such as Rituxan), alemuwzumab (such as Campath, MabCampath), anti-CD19 antibodies, anti-
CD20 antibodies, anti-MN-14 antibodies, anti-TRAIL, Anti-TRAIL DR4 and DRS antibodies,
anti-CD74 antibodies, apolizomsb, bevacizumab, CHIR-12.12, epratuzumab (hLL2- anti-CI322
humanized antibody), galiximnab, ha2(, ibrituroomab tiuxetan, lumiliximab, milatuzumab,
ofatumumab, PRO131921, SGN-40, WT-1 analog peptide vaccine, WT1 126-134 peptide
vaccine, tositumomab, autologous human tumor-derived HSPPC-96, and veltuzumab,
Additional immunotherapy agents includes using cancer vaccines based upon the gevetic
makeup of an individual patient’s tumor, such as lymphoma vaccine example is GTOP-99

(MyVax™),

{10114} EBxamples of chemotherapy agents include aldeslenkin, alvocidib, antineoplasion
ASZ-1, antineoplaston A0, anti-thymooyie globulin, amifostine trihydrate, aminocampiothecin,
arsenic trioxide, beta alethine, Bel-2 family protein inhibitor ABT-263, ABT-189, BMS-343341,

bortezomib (V elcade®y, bryostatin 1, busuifan, carboplatin, campath-1H, CC-5103, carmustine,

&2
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caspofungin acetate, clofarabine, cisplatin, Cladribine (Leustarin}, Chlorambucit (Leukeran),
Curcumin, cyclosporine, Cyvelophosphamide {(Cyloxan, Endoxan, Endoxana, Cyclosting,
cytarabine, denileukan diflitox, dexamethasone, DT PACE, docotaxel, dolastatin 10,
Doxorubicin (Adriamyein®, Adriblastine), doxorubicin hydrochloride, enzastaurin, epoetin alfa,
stopostde, Hverolirous (RADOOT), fenretinide, filgrastim, melphalan, mesna, Flavopinidol,
Fladarabine (Fiudara), Geldanamycin {17-AAG), ifosfamide, irinotecan hvdrochioride,
ixabepilone, Lenalidomide (Reviimid®, CC-5013), lymphokine-activated killer cells, melphalan,
methoirexate, mitoxantrone hvdrochloride, motexafin gadolinium, mycophenolate mofetil,
nelarabine, oblimersen {(Genasense) Obatoclax (GX15-070), oblimersen, octreotide acetate,
omega-3 fatly acids, oxaliplatin, paclitaxel, PDG3329%1, PEGyviated liposomal doxorubicin
hydrochloride, peghilgrastim, Penistatin (Nipent), perifosine, Prednisolone, Predaisone, R-
roscovitine (Selicilib, CYC202), recombinant interferon alfa, recombinant interleukin-12,
recombinant interleukin-11, recombinant f1t3 ligand, recombinant human thrombopoietin,
rituximab, sargramostim, sudenafil citrate, stravastatin, sirolimus, Styryl sulphones, tacrolinus,
tanespimycin, Temsitolinms (CCLT79), Thalidomide, therapeutic allogeneic ymuphocytes,
thiotepa, tipifarnib, Velcade® (bortezomib or P8-341), Vineristine (Oncovin), vineristine sulfate,
vinorelbine ditartrate, Vorinostat (SAHA), vorinostat, and FR (fludarabine, rituximab), CHOP
{cyciophosphamide, doxorabicin, vincristine, prednisone), CVP {cyclophosphamide, vincristine
and prednisone}, FCM (fludarabine, cyclophosphamide, mitoxantrone), FCR (fludarabine,
cyclophospharmde, rituximab}, hyperCVAD (hyperfractionated cyclophosphamide, vineristine,
doxorubicin, dexamethasone, methotrexate, cytarabine), ICE (iphosphamide, carboplatin and
etoposide), MCP (mitoxantrone, chlorambucil, and prednisolone), R-CHOP (rituximab plus
CHOP), R-CVP {rituximab phus CVP), R-FOM {rituximab plus FCM), R-ICE {rituximab-ICE},
and R-MOCP (R-MCP}.

[60115]  The therapeutic treatments can be supplemented or combined with any of the
abovementioned therapies with stem celdl transplantation or freatment, One example of modified
approach is radioimmunotherapy, wherein a2 monoclonal antibody is combined with a
radioisctope particle, such as wdium In 111, yttriom Y 84, iodine 12131, Examples of
combination therapies include, but are not Himited to, fodine-131 tositumomab { Rexxar ),

Vtirfum-90 ibritumomab tiuxetan {Zevalin®y, Bexxar® with CHOP.

[80116]  Other therapeuntic procedures inchude peripheral blood stem cell transplantation,

autologous hematopoietic stem cell fransplantation, autologous bone marrow fransplantation,
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antibody therapy, biological therapy, enwyime inhibitor therapy, total body trradiation, infusion
of atem cells, bone warrow ablation with stem cell support, in vitro-treated peripheral blood
sters 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

transplaniation.

{00117} In some embodiments, the methods inchude administering a compound of the formula
described herein or a pharmaceotically acceptable salt, isomer, prodrug, or solvate thereof, in a
therapeutically effective amount to a human in need thereof. The method can be emploved to
treat g patient who has or i3 believed to have a disease or condition whose symptoms or
pathology 1s mediated by expression or activity of PI3KE and/or PI3KA, The patient may be a

marnmal or a human. In certain embodiment, the patient may be a human,

[00118] “Treastment” or “freating” is an approach for obtaining beneficial or desired results
including clinical results. Beneficial or desired clinical resulis may include one or more of the
following: a} nhibiting 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 sympioms associated
with the discase 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 ¢} relieving the discase, thai i,
causing the regression of clinical symptoms {e.g., ameliorating the disease state, providing
partial or total remission of the disease or condition, enhancing the effect of another medication,

delaying the progression of the discase, increasing the quality of life, and/or prolonging survival.

[98119] “Provention” or “preventing” mean any treatment of g disease or condition thai
causes the chinical symptoms of the disease or condition not to develop. Compounds may, in
some embodiments, be administered to a subject (including a human) who is at risk or has g

family history of the disease or condition.

{B0126]  “Subject” or “patient” refer to an antmal, such as g mammal {including 2 human},
that has heen or will be the object of treatment, observation or experiment. The methods
described herein may be useful in human therapy and/or velerinary applications, In some

embodiments, the subject is a mammal, In one embodiment, the subject is a buman, “Human in
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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 PI3K
inthibitor of the compounds according to the present application. [o certain embodiments, the
subject may be a human who (1) has not received any treatment including chemotherapy
ireatment, {11} is substantially refraciory to at least one chemotherapy treatment, (311} 1s in relapse
after treabment with chemotherapy, or both (i) and (1), In some of embodiments, the subject is
refractory to at least one, at least two, at least three, or af least four chemotherapy treatments

{including standard or experimental chemotherapies).

{08121]  The terms “therapeutically effective amount” or “effective amount”™ of 4 compound
of the present application or a pharmaceutically accepiable salt, isomers, prodrug, or solvate
thereof, mean an amount sufficient to effect treatment when administered to 3 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 sympiom
of a disease or condition responsive to inhibition of PI3KS and PI3KP activity. The
therapeuntically 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,

[60122]  In addition to the therapeutic uses, the compounds described herein have the
selectivity or selective inhibition {o certain PI3K isoforms. I one embodiment, the compounds
have selectivity to PI3KE, In some embodiments, the compounds have selectivity to PI3KS. In
vet other embodiments, the compounds have selectivity to PI3K and PI3KS. The selectivity to
PI3K isoforms may be determined by measuring the compound’s activity in inhibiting certain
PI3K isoforms using the assay described in the example below or the methods commonly used.
It is understood that the conditions (e.g. the reagent concentration or the incobation temperature}
may be varied and the results of the assay may vary. In some instances, the value may vary

within a range of one to three-fold.

[00123]  The term “inhibition” indicates a decrease in the baseline activity of a hiclogical
activity or process. The term “inhibition of activily of PI3K isoforms” or variants thereof refer
to a decrease in activity in any PI3K isoform {e.g., alpha, beta, gamma, or delta) as a direct or
indivect response to the presence of a compound of any of the formula described hercin relative

to the activity of FI3K isoform in the absence of such compound. “Inhibition of PI3KS and/or
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PI3KR activities” or variants thereof refer to a decrease in FI3KS and/or PISKP activities as a
direct or indirect response to the presence of the compounds described herein, relative to the
activities of PIR3KS and/or PI3KB in the absence of such compound. In some embodiments, the
inhibition of PI3K isoform activities may be compared in the same subject prior 1o treatment, oy

ofher subjects not recetving the freatment.

[60124] Without being bound to any theory, the decrease 1n the activity of PI3K may be due
t0 the direct interaction of the compound with PI3K, or duoe to the interaction of the cornpounds
described herein with one or more other factors that affect PI3K activity, For example, the
presence of the compounds may decrease the activities of PI3KS and/or PI3KS by divectly
binding to PI3KS and/or PI3KR, by causing (directly or indirectly) another factor to decrease
PI3KA and/or PISKR aetivities, or by (direetly or indirectly} decreasing the amount of PI3KS

and/or PI3K present in the cell or orgamsm.

100125]  The term “PI3K inhibitor” or variant thereof refers to a compound that inhibits the
activity of PI3K. The term “PI3K isoform selective inhibitor” or variant thereof refers to a
compound that inhibits the activity of one or mere PI3K isoforms more effectively than the other
remaining PI3K isoforms. By way of example, the term “PI3K] selective inhibitor” generally
refers to a compound that inhibits the activity of the PI3KS isoform mere effectively than other
isoforms of the PI3K family, and the term “PI3K 8 selective inhibitor”™ generally refersto a
compound that inhibits the activity of the PI3KS isoform more effectively than other isoforms of
the PI3K family. The term “dual PI3KS/B sclective inhibitor” generally refers to a compound
that inhibits the activity of both PI3KS and PI3K( isoforms more effectively than other tsoforms

of the PI3K family {e.g., PI3K aorv).

[80126]  The relative efficacies of compounds as inhibitors of an enzyme activity {or other
biological activity) can be established by deterroining the concenirations at which each
compound inhibits the activity to a predefined extent and then comparing the results. Inone
embodiment, the efficacy of a compound as an inhibitor of one or more PI3K isoforms can be
measured by the compound concentration that inhibits 50% of the activity in a biochemical
assay, i.e., the 50% inhibitory concentration or “1Csy”, The determination of 15 values can be
accomplished using conventional technigues known in the art, including the technigues
described in the Examples below. In general, an 1Cs can be determined by measuring the

activity of a given enzyme in the presence of a range of concentrations of the compound under
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the study. The experimentally obiained 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 IO value.
Analogously, other inhibifory concentrations can be defined through appropriate determinations
of activity. For example, in some settings it may be desivable to establish g 90% wnhibitory

concentration, i.e., {Cog.

081271  According to the present application, s PI3KP selective inhibitor is a compound that
exhibits a 50% inhibitory concentration (ICsg} with respect to PI3KR that is at least 10-fold, at
feast 20-fold, at least 30-fold, at least 50-told, at least 100-fold, at least 200-fold, or at least 500-
fold lower than the 1Cs; with respect to either PI3Ko or PI3Ky or both PE3K o and FI3Ky. In
addition, a PI3KS/B selective inhibitor is a compound that exhibits 8 50% inhibitory
concentration {1Csp) with respect to PI3K and PI3KS that is af least 10-fold, at least 20-fold, at
least 30-fold, at least 50-fold, at least 75-fold, at least 100-fold, at least 200-fold, and at least
5300-fold lower than the ICs, with respect to either PI3Ko or PI3Ky. The dual PI3KS/S selective
inhibitor may have the same or similar 1Cs to both PI3KS and PI3KB or may have different ICs
to either PI3KS or PI3KB. As used herein, the term “potency,” “potent,” or variants thereof refer
to the compound exhibiting an sy value that is less than 100 nM. When comparing two
compownds, the compound that exhubits a lower ICs value i3 referred to as a more potent

inhibitor.

[00128]  The compounds of the present application exhibit uncxpected selectivity to PI3KE.
As shown in the example, certain compounds in Table 1 exhibit low ICsp values {e.g. T t0 180
My o both PI3KP and PI3KS. Certain compounds in Table 1a alse exhibited such selectivity to
PI3K isoforms.  Also, certaln compounds of formula (1) exhibited at least between 10-fold to
400-fold Jower 1Cs; values for PI3KP than PI3ky, suggesting the compounds exhibit more
selectivity to PI3KE compared to PI3Ky (i.e, inhibits the activity of the PI3KE isoform more
effectively than the PI3Ky isoform as shown by the PRBKY/PIIK] ratio). Moreover, the
compounds described herein exhibit selectivity to both PI3KS and PI3K3. The compound of
($)-2 4-diamino-6-{{ 1 -(5~chloro-d-ox0-3-phenyi-3 4-dihydroguinazolin-2-

vhethylamine jpyrimidine-S-carbonitrile, described 1n US Provisional Application No.
61/745,437, exhibited less selectivity to PI3Ky {e.g. the PI3KyPIZKE ratio is less than 1-fold).
The vesults of the present application suggest that certain compounds described herein are dual

selective inhibitors of PI3KS and PI3KB and exbibit more selectivity to PISKE compared to
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PI3Ky. Each of the patents and the patent applications provided in the present application is

hereby incorporated by reference in the entivety.

{08129]  The methods described herein may be applied to cell populations in vivo or ex vive.
“fa vive” means within a Hving individual, as within an animal or buman. In this context, the
methods described herein may be used therapeutically in an individual. “Ex vive” means outside
of a Hving individual. Examples of ex vive cell populstions inchude in vitro cell onltures and
biclogical samples including fluid or tHasue samples obtained from individuals. Such samples
may he obtained by methods well known in the arl. Exemplary biological fluid samples include
blood, cerebrospinal fluid, urine, and saliva. Exemplary tissue samples inchude tamors and
biopsies thereof In this context, the compounds may be used for a variety of purposes,
inchuding therapeutic and experimental purposes. For example, it may be used ex vive to
determine the optimal schedule and/or dosing of administration of a PI3K selective inhibitor lor
a given indication, cell type, individual, and other parameters. Information gleaned from such
use may he used for experimental purposes or in the clinic to set protocols for in vive treatment,
Other ex vive uses for which the invention may be suited are deseribed below or will become
apparent to those skilled in the art. The compounds of the formula described herein or a
pharmaceutically acceptable salt, prodrug, ot solvate thereof, may be further characterized to
examine the safety or tolerance dosage in buman of non-hurnan subjects. Soch properties may

he examined using commonly known methods to those skilled in the art.

{66130} Compared to other PI3K isoforms, PI3KS is generally expressed in hematopoietic
cells. Also, PI3KB is generally mis-regulated in certain cancer cells. Aberrant proliferation of
cells often inierferes with normal tissue function, which may result in abnormal cellular
response such as immunity, nflaromation, and/or apoptosis. The selective inhibitors to FI3KS
and/or PIAKR are useful in treating, inhibiting, or preventing aberrant profiferation of cancerous

and/or hematopoietic cells and ameliorating the symptoms and secondary conditions,

{00131} The compounds described herein may be used to treat subjects having various
disease states, disorders, and conditions {also collectively referred to as “indications”™) associated
with PI3K isoforms or their activities. As used herein, the terms “diseases,” “disorders,”
“conditions” are used interchangeably. Such indications may include, for example, cancer,
including hematologic malignancies {e.g. leukemias and lymphomas, myeloproliferative

disorders, myelodysplastic syndromes, plasma cell veoplasms) and solid turaors, inflammation,
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fibrosis, aliergic conditions (inchuding hypersensitivity), cardinvascular discases
s 2 { E > y

neurodegenerative discases, renal disorders, viral intections, obesity, and autoimmune diseases.

[98132)  In other embodiments, the compounds described herein may be used to treat cancers
that are mediated by, dependent on, or associated with PI3K activity, In certain embodiments,
the disease or condition is an autoimmune disease, an inflammatory disease, or a cancer. In
some embodiments, the disease or condition ig chosen from rheumatoid arthritis, osteoarthritis,
atherosclorosis, psoriasis, systemic lupus erythematosus, muhiiple sclerosis, inflammatory bowel
Jdiscase, asthia, chronic obsiructive airways discase, pnepmonitis, dermatiiis, alopecia,
nephritis, vasculitis, atherosclerosis, Alzheimer’™s disesse, hepatitis, primary biliary cirrhosis,
sclerosing cholangitis, diabetes {(including type I diabetes), acnte rejection of transplanted

organs, lvmphomas, multiple myelomas, leukemias, neoplasms and solid tumors.

{68133]  In other crobodiments, the disease is a sohid tumer. By way of examples, the solid
tumor includes but is not limited to pancreatic cancer, bladder cancer, colovectal cancer, breast
cancer, prostate cancer, renal cancer, hepatoceliular cancer, lung cancer, ovarian cancer, cervical
cancer, rectam cancer, Hver cancer, kidney cancer, stomach cancer, skin cancer, gastric cancer,
esophageal cancer, head and neck cancer, melanoma, neurcendocring cancers, CNS caneers
{e.g.. neuroblastoma), brain tumors {(e.g., glioma, anaplastic oligodendroghioma, adult
ghishlastoma multiforme, and adult anaplastic astrocytoma), bone cancer, or soft tissue sarcoma.
in some embodiments, the solid tumor is non-small cell hung cancer, smali-cell fung cancer,
colon cancer, NS cancer, melanoma, ovarian cancer, renal cancer, pancreatic cancer, prosiate

cancer, or breast cancer.

188134}  The present application also provides a method for treating g human in need thereof,
who has or is suspected of having a disease or condition responsive or believed to be responsive
to the inhibition of PI3KS and/or PI3KR activity by administering to the subject a compound of
the formulae described herein or a pharmaceutically acceptable salt, enantiomer, atropisomer,

tantomer, prodrug, or solvate thersofl

{00135] Additionally, the application provides 3 method of inhibiting kinase activity of a
PI3ES and/or PI3KE polypeptides by contacting the polypeptides with a compound of the
formulae described herein or a pharmaceutically acceptable salt, isomer, prodrug, solvate, or a

mixture thereof
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I68136]F  Moreover, the application provides a method of decressing cell viability, inoreasing
cell death or apoptosis, increasing interference with PI3K signaling pathways {including AKT,
R6RY, BRK phosphorviation), and/or reduction in chemokine production with an effective
amount of a compound of any of the formulae described berein or a pharmaceutically acceptable

salt, isomer, prodrug, solvate, or a mixture thereof,

061377 The application further provides a method of disrupting leukocyte function
comprising contacting the leukooyies with an effective amount of a compound of any of the
formulae described herein or 3 pharmaceutically acceptable salt, isomer, prodrog, solvate, or a

mixture thereof, in g human i need thereof.

{00138 Provided is also a method of inhibiting growth or proliferation of cancer cells
comprising contacting the cancer cells with an effective amount of a compound of the formulae
described hersin or a pharmaceutically acceptable salt, isomer, prodrug, solvate, or a muxture

thereof

{(33838]  Provided herein are also kits that include a compound of the formulae of the present
application or a pharmaceutically acceptable salt, isomer, prodrug, or solvate thereot, and
suitable packaging. In one embodiment, 8 kit further includes instructions for use. In one aspect,
a kit includes a compound of the formulae described herein or a pharmaceutically acceptable
salt, isomer, 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.

[08148]  Provided herein are also articles of manufacture that include a compound of any of
the formulae described herein or a pharmaceutically acceptable salt, isomer, prodrug, or solvate
thereof, in @ suitable container. The container may be a vial, jar, ampoule, preloaded syringe,

and intravenous bag.

Pharmaceutical Comnosibons and Modes of Administration

(081411 Compounds provided herein are usoally administered in the form of pharmaceutical
compositions. Thus, provides herein are also phanmaceutical compositions that contain one or
more of the compounds of any of the formulae disclosed herein or a pharmaceutically acceptable

salt, isomers, prodrug, or solvate thereof, and one or more pharmaceutically acceptable vehicles
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selected from carriers, adjuvants and cxcipients. Suitable pharmaceutically acceptable vehicles
may include, tor example, inert solid diluents and fllers, diluents, including sterile aqueous
solution and various organic solvents, permeation enhancers, solubilizers and adpuvants. Such
compositions are prepared in a manner well known in the pharmaceutical art. See, e.g.,
Remington’s Pharmaceutical Sciences, Mace Poblishing Co., Philadelphia, Pa. 17th BEd. (1985},

and Modemn Pharmaceutics, Marcel Delcker, Inc. 3rd Bd. (G.8. Banker & C.T. Rhodes, Eds.).

{08142] The pharmaceutical compositions may be admirnusiered in erther single or multiple
doses. The pharmaceutical composition may be administered by various methods including, for
example, rectal, buceal, intranasal and transdermal routes. In certain embodiments, the
pharmaceutical composttion may be admmistered by intra-arterial injection, intravenously,
intraperitoneally, parenterally, mtramuscularly, subcutaneously, oraily, topically, or as an

inhalant. In some eisbodiments, the pharmaceutical composition is adminisiered orally.

{68143 One mode for administration is parenteral, for example, by injection. The torms in
which the pharmacentical compositions descuibed herein may be incorporated for admimstration
by injection inchude, for example, aguecus or oil suspensions, or emulsions, with sesame oil,
corn oil, oottonseed oil, or peanut oil, as well as elixirs, mannitol, dextrose, or a sterile agueous

solution, and similar pharmaceutical vehicles,

I86144]  Oral administration may be another route for administration of the compounds
described herein, Adnunistration may be via, {or example, capsule or enteric coated tablets. In
making the pharmaceutical compositions that mciude at least one compound of any of the
formulae deseribed herein or a pharmaceutically acceptable salt, prodmg, or solvate thereof, the
active ingrediont is usually diluted by an excipient 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 a8
diluent, it can be wn the form of a solid, semi-solid, or liguid material, which acts as a vehicle,
carrier or medivm for the active ingredient. Thus, the compositions can be in the form of tablets,
pills, powders, lozenges, sachets, cachets, elixirg, suspensions, ernulsions, solutions, syrups,
acrosols {as g sobid or in a Liguid mediun), ointiments containing, for example, up to 10% by
weight of the active compound, soft and hard gelatin capsules, sterile injectable solutions, and
sterile packaged powders. In certain evabodiments, the pharmacentical composition s in the

form of tablets.
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1801458]  Some examples of snitable excipionts include lactose, dextrose, sucrose, sorbitol,
manuitol, starches, gum acacia, calcium phosphate, alginates, tragacanth, gelatin, calcium
siticate, microerystalline celtulose, polyvinvipyirolidone, cellulose, sterile water, syrup, and
methyl celluicse. The formulations can additionally include hubricating agents such as talce,
magnesium stearate, and mineral oil; wetting agents; emulsitying and suspending agents;
preserving agents such as methyl and propylhydroxy-benroates; swestening agents; and

flavoring agenis.

{88146]  The compositions that inchude at least one compound of any of the formulae
described herein or a phanmaceutically acceptable salt, isomer, prodrug, or soivate thereof, can
be formmlated so as to provide quick, sustained or delaved release of the active ingredient after
administration to the subject by emploving procedures known in the art. Controlled release drug
delivery systems for oral administration inchude osmotic pump systems and dissolutional
systems containing polymer-coated reservoirs or drug-polymer matrix formulations, Examples
of controlled release systems are given in 118, Patent Nos. 3,845,770; 4,326,525; 4,902,514, and
5,616,345, Ancther formulation for use in the methods of the present invention employs
transdermal delivery deviees (Mpaiches™). Such transdermal patches may be used to provide
continuous or discontinuous infusion of the compounds described hereln in controtled amounts.
The constroction and use of transdermal patches for the delivery of pharmaceutical agents ig
well known in the art. See, ez, US, Patent Nos. 5,023,252, 4,992,445 and 5,001,139, Such
patches may be constructed for continuous, pulsatile, or on demand delivery of pharmaceutical

agenis,

[86147]  For preparing solid compositions such as tablets, the principal aciive ingredient may
be mixed with a phanmaceutical excipient to form a solid preformulation composition containing
a homogeneous mixiure of a compound of any of the above formulae or a pharnmacentically
accepiable sall, prodrag, or solvate thereot. When referring to these preformulation compositions
as homogeneous, the active ingredient may be dispersed evenly throughout the composition so
that the composition may be readily subdivided into equally effective unit dosage forms such as

tabrlets, pills and capsules.

{13148]  The tablets or pills of the compounds described herein may be coated or otherwise
cornpounded fo provide a dosage form affording the advantage of prolonged action, or o protect
from the acid conditions of the stomach. For example, the tablet or pill can include an tnner

dosage and an outer dosage component, the latter being in the form of an envelope over the

D]
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former, The two components can be separated by an enteric layer that serves o resist
disintegration in the stormnach and permit the inper component to pass intact into the duodenum
or to be delayed in release. A vartety of materials can be used for such enteric layers or coatings,
such materials inciuding a number of polymeric acids and mixtures of polymeric acids with such

materials as shellac, cetyl aleohol, and cellulose acetate.

(661497 Compositions for inhalation or insufflation may include solutions and suspensions in
pharmacentically acceptable, agueous oy organic solvents, or mixtures thereof, and powders. The
Liguid or solid compositions may contain suitable pharmaceutically acceptable excipients as
described supra. In some embodiments, the compositions are administered by the oral or vasal
respiratory route for local or systemic effect. In other embodiments, compositions in
pharmaceutically 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 2 facemask tent, or intermittent positive pressure breathing machine, Solution,
suspension, or powder compositions may be adminisiered, preferably orally or nasally, from

devices that deliver the formulation in an appropriate manner.

{80151 The specific dose level of a compound of the formulae described herein for any
particudar subject will depend upon a variety of tactors including the activity of the specific
compound employed, the age, body weight, general health, sex, diet, time of adwministration,
route of administration, and rate of excretion, drug combination and the severity of the particular
disease in the subject undergoing therapy. For example, a dosage way be expressed as a number
of milligrams of 2 compound of the formula per kilogram of the subject’s body weight {img/kg).
Dosages of between ghont (.01 and 200 mg/kg may be appropriate. In some embodirents,
about (.01 and 150 mg/kg may be appropriate. In other embodiments a dosage of between (.03
and 100 mg/kg may be appropriate.  Normalizing according to the subject’s body weight is
particutarty useful when adjusting dosages between subjects of widely disparate size, such as
oecurs 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 g dosage suitable for a human subject,

[00181]  The daily dosage may also be described as a total amount of a compound of the
formulae administered per dose or per day. Daily dosage of a compound may be between about

1 mg and 2,000 mg, between about 1,000 to 2,000 mg/day, between about 1 to 1,000 mg/day,

~3
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between about | fo 500 mg/day, between about 100 to 150 mg/day, beiween about 1 to 100
mg/day, between about between about 1 to 50 mg/day, between about 50 to 100 myg/day,
between about 100 to 125 ma/day, between about 100 to 150 mg/day, between about 100 t0 173
mg/day, between about 100 to 200 mg/day, between about 100 to 225 mg/day, between about
130 to 250 mg/day, between about 100 to 350 mg/day, between about 100 to 400 myg/day,

between about 100 to 450 mg/day, or between about 100 to 500 mg/day.

{001582]  When administered orally, the total daily dosage for a human subject may be
between 1 mg and 1,000 mg/day, between abowt 1 to 100 mg/day, between about | to 50
mg/day, between about 50 to 100 mg/day, between 100 to 200 mg/day. between about 200 fo
300 mg/day, between about 300 to 400 mg/day, between about 400 to 500 mg/day, between
about 100 to 150 mg/day, between about 150 to 200 mg/day, between about 200 to 250 mg/day,

between about 75 to 150 mg/day, or between about 130 to 300 mg/day.

{6861583] The compounds of the present application or the compositions thereof may be
administered once, twice, three, or four times daily, using any suitable mode described above.
Also, administration or treatment with the compounds according to any of the formulae
described herein 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 cyele of ireatment. In some
treatmeny, the compound or the composition thereof i3 administered continuously, i.e. every day.
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 also be continuous.

[091541  In a particular embodiment, the method comprises administering to the subject an
mitial daily dose of about 1 to 500 mg of a compound of the above formula and increasing the
dose by increments until clinical efficacy is achieved. Increments of about 1, 5, 10, 25, 50, 78,
or 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.

Svynthesis of the Compounds

{B0155]  The compounds of the present application 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 avt. Conventional end well-known synthetic methosds

may be used in addition to the teachings herein. The synthesis of typical compounds described
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herein may be accomplished as described in the following examples. If available, reagents may
be purchased commercially, ez, from Sigma Aldrich or other chermcal suppliers. In general,
compounds described herein are typically stable and isolatable at room temperature and

pressure.
General Synthesis

[08156]  Typical embodiments of compounds described herein may be synthesized using the
general reaction schemes described below. 1t 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 desived product for which the substituent groups are
defined, the necessary starting materials generally may be determined by inspection. Starting
materials are typically obitained from commercial sources or synthesized using published
methods. For synthesizing compounds which are smbodiments described in the present
disclosure, inspection of the structure of the compound to be synthesized will provide 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.
Synthetic Reaction Pavameters

{B801587]  The terms “solvent”, “inert organic solvent”, or “inert solvent” refer to a solvent inert
under the conditions of the reaction being described in confunction therewith {including, for
example, benzene, toluene, acetonitrile, tetrahydrofuran CTHE), dimethyHormamide (“DMEP™),
chioroform, methylene chioride {or dichloromethane), dicthy! ether, methanol, and the like).
Unless specified to the contrary, the solvents used in the reactions of the present invention are

inert organic solvents, and the reactions are carried out under an inert gas, preferably nifrogen.

{B0158]  The compounds of formula (I} may be prepared using the method shown in Reaction

Scheme L Also, the compounds of formula (I} may be prepared using the method shown below.,

3
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Reaction Scheme {

Cead @ N 5
£ R

Step 1 - Preparation of a compound of formula (1)

{0013%]  The compound of formula (1) can be made by treating S-substituied-2,4,6-
trilalopyrimidine (A} with ammoniom hydroxide in g suitable solvent such as dioxane, where G
18 halo {e.g. iodo, bromo, chiore or thiore). The reaction is carried out between 30°C and R0°C

for between 2 and 8 hours or untif the reaction is complete. Upon completion, water is added to
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the cooled solution, and the precipitate is collected by filtration. The nitrile may be converted to

the carboxamide using commonly known methods.
Step 2 — Preparation of a compound of formula (2)

100168]  The compound of formula (2} can he made by combining compounds (B}, {C) and
(I3} in the presence of a dehydrating agent. Compounds (8), (T} and (D) may be oblained
commercially or made by the methods known intheart. X, Y. Z.n, m', ' R% R’ and B are
defined as above. Compound (B} is mixed with Compound (D3} in the presence of a coupling
agent such as dipheny! phosphite in a solvent such as pyridine. After stirning at 8 tomperature
between ambient (i.e. room temperature) and 100°C for between 1 and 5 hours, comupound (C) is
added. After further stirring at a temperature between ambient and 100°C for between § and 24
hours, the reaction mixture is cooled to room temperature. To extract the compound of formula
{23, ap organic solvent such as ethyl acetate (FiQAc) may be added, followed by washing with
wild base, water, and brine. The organic phase may be concentrated 10 obtain the compound of
formula {23, The compound of formula (2} may be purified by any suitable method known in
the art, such as chromatography on silica gel. Alternatively, the compound of formula {2} is
purified directly without an agueous workeup. Alternatively, the cornpound of formula (2) may
be used in the next step without purification, Alkyisulfonyl and cyano compounds may be
prepared using commonly known methods by displacing a halogen from the corresponding
halogen containing compounds. In some cases, compounds (C) may be protected with groups
such as triphenyimethyl, Boc, or trimethylsilyloxymethyl and removed in a subsequent step by

commonly known methods.
Step 3 -~ Preparation of 8 compound of formula (3)

[08161]  The compound of formula (3} can be made by removing the protecting group{s} from
the compound of formula (2). The compound of formula (2) 1s dissolved in a suitable solvent
and treated (1.e. mixed) with a spitable acid. Suitable solvents may include, for example,
dichioromethane, doxane, or other suitable solvents. Suitable acids may include, for example,
trifluorcacetic actd or hydrochloric acid. The reaction may be carried out at temperatures
hetween -78°C to ambient temperatore. On reaction completion, solvent is removed to obtain

the compound of formula (3).
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Step 4 - Preparation of a compound of formula (I}

{08162]  The compound of formula (I-1) may geunerally be prepared by coupling compound of
formmuila (3) and compound of formula (1) in the presence of a suitable base in a suitable solvent.
Also, the compound of formula (I}, wherein A is a single bond, may generally be prepared by
coupling compound of formula (3} and compound of formula (1} in the presence of a suitable
base in a suitable solvent. A suitable base may be by example, diisopropylethylamine. A
suitable solvent may by example be  isopropancl (1IFA), DMSO, DMF, ethylene glyeol, or
ethanol. The reaction is typically performed at & temperature between 30°C to 150°C for about
30 minutes to 24 hours. Alernatively, the reaction may be conducted by microwave at a
temperature between 100°C to 150°C for about 30 minutes to 24 hours. Alternatively, the
reaction may be carried out in a sealed tube at a temperature between S0°C to 150°C. The
compound of formula (I-2) may generally be prepared by coupling a compound of formuda (3)
with a suitable acid in the presence of a coupling agent, such as HATU, DCC, or carbonyl
diimidarole in the presence of a base such as tricthylamine or diisopropylethylamine in a
suitable solvent such as dichloromethane or THE. In addition, the compound of formula (I-2},
wherein A is C{Q), may generally be prepared by coupling a compound of formula (3} with a
suitable acid in the presence of 4 coupling agent, sach as HATU, BCC, or carbonyl ditmidazole
in the presence of a base such as triethylamine or ditsopropylethylamine in a suitable solvent
such as dichloromethane or THF. The resulting compound may be isolated by methods known
in the art; for example, by removal of solvent under reduced pressure or agueous work-up. The
product may be purified using any suitable methods known in the art; for example,
chromatography of the residue on a silica column, chromatography on an HPLC, or

crystatlization.

[08163]  Afler synthesis, the compouonds may be isolated in the form of g free base or a salt
{(which mcludes and is not Hmited to a hydrochlonic acid salt form or a trifluoroacetic acid salt
form) and characterized by NMR. Thas, the resulting compounds and their NMR
characterizations may be either the free base or sali. The ratio of parent and corresponding salt

is not determined.
Example 1. Preparation of a compound of formula (1)

A Preparation of a compound of formula (1} where RY is ON and G is Cl (2,4-diaming-6-
P

chloropyrimidine-S-carbonitnle)
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[6G164]  Ammonium hydroxide (20 mL} was added to 4 solution of 2,4,6-trichloropyrimiding-
S-carbonitrile (5.0 g, 24 mmol) in dioxane {20 mL} at room temperature. The soluticn was
warmned to 50°C and stivved for 3 hours. The reaction mixture was cooled to 10°0C and water {30
ml} added. The resnlfing solid was filtered, washed with water, and dried under high vacuum o
afford 2,4-diamino-6-chioropyrimidine-S-carbonitrile. PH NMR (100 MHz, DMSO) 184.8,
162.6, 161.9, 1158, 77.6. ES/MS maz = 169.9 (M+H).

8. Preparation of the below compound of formula (1}, using the method described in Example

1A and Reaction Theme |
S-chloro-6-flucropyrimiding-2 4-diarine.
Fxample 2. Preparation of compounds of formula (2)

A. Preparation of a compound of formula (2) where nis 1. R' is chlore, Yis N, 2 is CH, X is C

and the attachment point with the quinarolinone, m’ is 0, R is CH,CHz, and R is hydrogen

[ o oy
\\/’})\\ AN AN

TN

f:'iHBo-:t

[06165]  Diphenyl phosphute (1.6 miL, 8.2 mmol} was added to a solution of Z-amino--
chlorobenzoic acid (400 mg, 2.3 mmol) and {83-2-{lert-butoxyearbonylaminothutanoic acid (616
mg, 3.0 mmol} in pyndine (2 ml), The reaction mixture was stirred at 40°C for 2 hours and 3-
aminopyrazole (232 mg, 2.8 mmol) was then added to the mixture. The reaction was stirved at
SO°C for 16 howrs and cooled to room temperature. The mixiure was diluted with BtOAc (50
mb}, washed with saturated aguecus NaHCO: {1 x 80 mL), brine (50 L), and dried over
magnesium sulfate. The organic fayer was filtered and concentrated in vacuuo to afford material
which was purified by column chromatography on 8i0): eluting with EtOAc¢ in hexanes (16-
TO%) to afford (Sitert-butyl (1-(5-chloro-4-oxo-3-{1H-pyrazol-3-vi1-3 4-dihydroguinazolin-2-

shpropylcarbamate. BS/MS m/z = 404.1 (M+H).
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B. Preparation of the below compounds of formula (2} using the method described in Example

24 and Beaction Theme [

{S)-tert-butyl (1-(53-chloro-4-ox0-3-(  H-pyrazel-3-91)-3 4-dihydroquinszolin-2-

viiethyilcarbamate;

{Sy-tert-butyl {cyclopropy{ S-fhuero-4-oxo-3-{ 1 H-pyrazol-3-y1)-3 4-dihydroquinazolin-2-

yvimethylcarbamate;

{S)-tert-butyl {cyeclopropyl{ 5, &-difluoro-4-oxo-3-{ 1 H-pyrazol-3-v1}-3,4-dihydroguinazolin-2-

yimethylcarbamate;

(S)-tert-butvl {evelopropyl(8-fluore-4-530-3-( | H-pyrazol-3-yi)-3,4-dihydroquinazolin-2-

viymethylicarbamate;

(S)tert-butyl ((8-chloro-4-oxo-3-{1 H-pyrazol-3-yi}-3 4-dihydroguinazolin-2-

viKeyelopropyhmethyljcarbamate;

{S)-tert-butyl {{5~chloro-3-{S-chloro~-1H-pyrazol-3-yl}-4-oxo-3,4-dihydroguinazolin-2-

vi¥cyclopropylmethylicarbamate;

(S¥-tert-butyl {1-{5-chioro-d-oxo-3-{1 H-pyrazol-4-yi}-3 4-dihydroguinazolin-2-

yhethyljcarbamale;

{Sy-tert-butyl ({(3~chloro-4-oxo-3-(1 H-pyrazol-4-y1)-3 4-dihydroquinazolin-2-

vi¥cyclopropylimethyljcarbamate;

(Sy-tert-butyl {{5-chloro-4-ox0-3-(1 H-pyrazol-3-v1}-3,4-dihvdroquinarolin.2-

vi}{cvelopropyhimethylicarbamate;

{Sy-tert-butyl (1-{5-chloro-4-oxo-3-(1 H-pyrazol-4-yi}-3 4-dihydroquinazolin-2-

viipropylicarbamate;

{Si-tert-butyl {1-{5-chloro-4-ox0-3-{1H-pyrazol-3-yl}-3,4-dihydroquinarolin-2-

yhpropyhcarbamate;

{Si-tert-buiyl 2-(5-chloro-4-030-3-(1 H-pyrazol-4-yi}-3.4-dibydroguinazolin-2-vipyrrolidine- 1+

carboxyliate;
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(S)-tert-butyl 2-(5-chloro-4-ox0-3-(1H-pyrazol-3-y1)-3 4-dihydroguinazolin-2-yhipvrrohidine-1-

carboxylate;

(S)-tert-butvl ((8-chloro-4-0x0-3-( 1 H-pyrazol-4-vi}-3 4-dihydroquinazolin-2-

yijeyclopropylmethylcarbamate;

{S)-tert-butyl {cyclopropyl{5,8-dichloro-4-oxo-3-(1 H-pyrazol-4-yi}-3 4-dihydroguinazolin-2-

yvimethylcarbamate;

{S)-tert-butyl (cyclopropyl(§,8-dichioro-4-ox0-3-{ 1 H-pyrazol-3-y1}-3,4-dihydroguinazoiin-2-

yhmethyljcarbamate;

{(S)-tert-butyl (1-{8-methyl-4-ox0-3-( 1 H-pyrazol-d-y1}-3 4-dihydroquinazolin-2-

vhipropyljcarbamate;

{S)-tert-butyl {1-{8-methyl-4-0x0-3-{1 H-pyrazol-3-y1}-3 4-dihvdroquinazolin-2-

yvhpropyhcarbamate;

{5)-tert-butyl (1-(S-fluoro-8-methyl-4-oxo-3-( 1 H-pyrazol-4-vi}-3,4-dihydroguinarclin-2-
vhpropylicarhamate;

{Si-tert-butyl (1-{5-fluoro-8-methyi-4-ox0-3-(1 H-pyrazol-3-y1}-3, 4-dihydroquinazolin-2-

vhpropvljcarbamate;

{Sitert-butyl {1-{5 8-dichloro-4-oxo-3-{1 H-pyrazol-4-vi}-3,4-dihydroquinazolin-2-

yipropyicarbamate;

{S)-tert-butyl (1-(3,8-dichloro-4-oxo-3-{ 1 H-pyrazol-3-y}-3 4-dihydroguinazolin-2-

yhpropyilearbamate;

{R}-tert-butyl (2-(benzyioxy}-1-{S-chloro-4-o0xo-3-{ 1 H-pyrazol-4-y1}-3 4-dihydroquinazolin-2-

vijethyljearbamate;

{R-tert-butyl 2~{benzyloxy}-1-{5~chloro-d-oxo-3-(1 H-pyrazol-3-vi)-3,4-dihydroquinazolin-2-

yhethylcarbamate;

{Si-tert-butyl {1-{5-chloro-3-(5-(3-methoxypropyl)- 1 Hepyrazol- 3-y1}-4-ox0-3 4-

dibydroguinazobin-2-yhpropyhcarbamate;

&1
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{R)-tert-butyl (1-{5-chloro-4-oxce-3-{1 H-pyrazol-4-vi3-3,4-dihydroguinazelin-2-v1 -2~

bydraxyethylcarbamate;

(R)-tert-buty! (1-(5-chloro-4-oxo-3-(1H-pyrazol-3-y1}-3 4-dihvdroguinazolin-2-yi}-2-

hvdroxyethylcarbamate;

{Si-tert-butyl (1-{3-chloro-8-fluoro-4-0x0-3-(1 H-pyrazol-3-yi)}-3 4-dihydroquinazolin-2-

yhethybcarbamate;

(S)-tert-butyl (1-{5-chloro-8-fluoro-4-oxo-3-(1 H-pyrazol-3-yi}-3,4-dihydroquinazolin-2-

vijpropylicarbamate;

{Sitert-butyl {1-(5,8-dichloro-4-0x0-3-{ 1 H-pyrazol-3-yi}-3 4-dihydroguinarolin-2-

yiyethylcarbamate;

{5 )-tert-butyl {{S-chloro-8-fluore-4-0x0-3-{1 H-pyrazol-3-yi)-3 4-dihydroquinazolin-2-

vi¥evclopropylimethylicarbamate;

{S)-tert-butyl (1-{S~-bromo-4-oxo~3-{ I H-pyrazol-3-y13-3,4-dibvdroguinazolin-2-

vhypropylicarbamate;

{Sitert-butyl {1-(8~ivdo-4-ox0-3-{1 H-pyrazol-3-yi}-3 4-dihydroquinazolin-2-

vhpropyicarbamate;

{S¥-tert-buiyl (1-(3-{4-brome-1H-pyrazoi-3-yh-3-chloro-4-oxe-3 4-dihydroguinazolin-2-

vhipropyljcarbamate;

{8)-tert-butyl {1~{5-bromo-4-ox0-3-{1H-pyrazol-4-v1}-3 4-dihydroguinazolin-2-

vlpropylicarbamate;

(S)»-tert-butyl (1-3-{4-bromo-1H-pyrazol-3-y1}-S-chioro-4-ux0-3 4-dihydroquinazolin-2-

yijethyhcarbamale;

{S)-tert-butyt (1 -{3-(4-bromo-1H-pyrazol-3-y1)-3 &-dichloro-4-0x0-3,4-dihydroquinazolin-2-

vhethvhearbamate;

(S)-tert-butyl {1-(3-(4-bromo- [ H-pyrazol-3-y1)-§ 8-dichloro-4-oxo-3 4-dihydroquinazolin-2-
yhpropyhicarbamate;
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{(S¥-tert-bastyl {1-{8-iado-4-oxo-3-(1 H-pyrazol-4-vi}-3 4-dihvdrogquinazolin-2-

yvipropylicarbamate;

{Sitert-butyl {{S-chloro-4-0xo-3-{ 1 H-pyrazol-3-v1}-3,4-dihydroguinazolin-2-

vhi{phenviimethyhcarbamate;

{Ry-tert-butyl ({S-chloro-4-0x0-3-(1H-pyrazol-4-y[}-3 4-dibydroguinazolin-2-

vi}{phenymethyhcarbamate;

{S)tert-butyl {1-(6-Tlucro-4-oxo-3-{ 1 H-pyrazol-3-yH)-3 4-dihvdrogunazolin-2-

yhethyicarbamate;

{8)-tert-butvl {1-{6-fluoro-4-oxo-3-( 1 H-pyrazol-3-y1)-3,4-dihydroguinazolin-2-

vhwopyl)carbamate;

{SYy-tert-butvl {cyclopropyl{&-fluoro-4-oxo-3-(1 H-pyrazol-3-v1}-3,4-dihydroguinazolin-2-

yvhmethyljcarbamate;

{S)-tert-butyl {1-{5-chloro-3-(4-methyl-1H-pyrazol-3-yl}-4-oxo-3 4-dihydroguinazolin.2-

yhethylhicarbamate;

{S¥-tert-butyl (1-{5-chloro-3~(S-isobutyl-1H-pyrazol-3-yl}-d-0x0-3 4~-dihyvdroquinazolin-2-

yhethylicarbamate;

{S)-tert-butyl {1-(S-chioro-3-{S-cyclopropyl-1H-pyrazol-3-yh-4-ex0-3 4A-dihydroguinazotin-2-

yhethylicarbamate;

{(8)-tert-butyl (1-(S~chloro-4-0x0-3-(S-{trifluoromethyi}- 1 H-pyrazol-3-y1}-3,4-

dihydroguinazolin-2-yhethylicarbamate;

(SY-tert-butvl (1-(5-chloro-3-(S-methyl- 1 H-pyrazol-3-yh-4-oxo-3,4-dibydroguinazolin-2-

yhiethyljearbamate;

{S)-tert-butyl (1-(8-chloro-6-fluoro-4d-oxo-3-( L H-pyrarol-3-v1}-3 4-dihvdroguinazolin-2-

vhethyhicarbamate;

{S¥-tert-butyl (1-(S~-chloro-d-oxo-3-{ 1 H-pyrazol-3-y1)-3 4-dihydroquinazolin-2-
ylbutyhearbamate;
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{Si-tert-butyl (§-{5-{difleoromethyl-4-oxo-3-{1H-pyrazol-3-yi -3 4-dihydroguinazolin-2-

vijethylearbamate;

{S-tert-butyl {{S-chloro~-d-oxo-3-{ 1 Hepyrazol-3-y1}-3 4-dihydroguinazelin-2-

vi¥cvelobutymethyljcarbamate;

{(S-tert-butyl ((8-chloro-o-flucro-4-oxo-3-{1H-pyrazol-3-v1)-3,4-dihvdrogquinazolin-2-

vi{eyelobutyhimethylcarbamate;

{Si-tert-butyl {cvclobutyl(5-{difluoromethyl }-4-0xo-3-{ L H-pyrazol-3-yi)-3 4-dihydroguinazolin-

Z-yhmethyiycarbamate;

{S)}-tert-butyl {1-{4-0x0-3-(1 H-pyrazol-3-y13-8-(triffuoromethyl)-3,4-dihydroguinazoiin-2-
vijethylcarbamate:

{S)y-tert-butyl {cyclopropyi{d-oxo-3-( 1 H-pyrazol-3-yl)-8-(influoromethyl-3,4-

dihydroguinazolin-2-vimethyhicarbamate;

{S)tert-butyl {1-(6-chloro-4-oxo-3-(1H-pyrazol-3-v1}-3 4-dihydroquinazoiin-2-

vhethylicarbamate;

{8¥-tert-bartyl {(1-(7-chloro-4-0x0-3-(1H-pyrazol-3-yi)}-3,4-dihvdroquinazolin-2-

yhethylcarbamate;

{S)-tert-butyl (1-(8-{diftusromethyl}-4-oxo-3-{ 1 H-pyrazol-3-v1}-3 4-dihydroquinazolin-2-

yhethylicarbamate,

(S)-tert-butyl (1-(8~{difluoromethyl}-6-fluoro-4-0xo-3-{ 1 H-pyrazol-3-y1}-3,4-dihydroquinazolin-

2-yhiethyhearbamate;

{S)-tert-butyl {{&-chioro-3-fluore-4~oxo-3-{ I H-pyrazol-3-yl}-2 4-dihydroguinazolin- 2-

viceyelopropyhmethyhoarbamate;

(Syteri-butyl (1-(5-chloro-4-ox0-3-(1 H-pyrazol-3-y{}-3 4-dihydroguinazolin-2-y1}-2-

methvipropytearbamate;

{Stert-butyl (1-{8-chloro-5-fluere-4-ox0-3-(1H-pyrazol-3-y1)-3 4-dihydroquinazolin-2-

vilethylcarbamate;
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{S)-tert-butyl {cyelopropyl 8-(diftuoromethyt}-6-fluoro-4-oxo-3-( 1 H-pyrazol-3-v11-3,4~

dibydroguinazolin-2-yhmethyDcarbamate:

(R)-tert-buty! (2-(benzyloxy)-1-(8-chlore-6-fluoro-4-oxo-3-{ 1 H-pyrazol-3-vi)-3,4~

dibvdroguinazolin-2-yethylicarbamate;
{ ¥

(Sptert-butyl (1-(3,8-difluoro-4-oxo-3-( 1 H-pyrazol-3-y1)-3 4-dihydroguinazolin-2-

vhethyllcarbamate;

{Sitert-butyl (1-{5-fluoro-4-0x0-3-(1 H-pyrazol-3-y13-3, 4-dihydroguinazolin-2-

vijethyljcarbamate;

{S)-tert-butyl {1-{8-fluora-4-ox0-3~(1 H-pyrazol-3-v1}-3, 4-dihydroguinazolin-2-
yhethyljearbamate:(8)-tert-butyl (1-(5,8-dichloro-4-ox0-3~(1 H-pyrazol-4-y1)-3,4-

ditydroguinazolin-2-ylethyljcarbamate;

{S)-tert-butyl {1-{5-chloro-3-(5~chioro-1H-pyrazol-3-y1}-4-0x0-3 4-dihydroquinazolin-2-

vhethyticarbamate;

{Sitert-hutyl (1-(5-chloro-3-(3-fluoro-1H-pyrazol-3-yi -4-0x0-3 4-dihydroquinazolin-2-

yviethyvDcarbamate,

{8 ptert-butyl (1-(8-chloro-d4-0x0-3~(1 H-pyrazol-3-y1)-3 4-dihydroquinazolin-2-

yhethyvhcarbamate;

{(R¥-tert-butyl {{S-chloro-4-oxo-3-(1H-pyrazol-3-v{¥-3 4-di hydroguinazolin-2-

yheyclopropyDmethvhcarbamate;

{(Sptert-butyl (1-(5-chloro-8-fluoro-4-oxo-3-{ 1 H-pyrazol-4-v1)-3 4-dihydroguinazolin-2 -

yhethvlcarbamate;

(8)tert-butyl (1-{6,8-difluoro-4-0x0-3-(1H-pyrazol-3-y1}-3,4-dihydroguinazelin-2-

vijethvljcarbamate;

{B)-tert-butyl (eyclopropyl{6,8-difluoro-4-0x0-3-(1 H-pyrazol-3-y13-3 4-dihydroquinazolin-2-

vhmethylcarbamate;

{R)-tert-butyl (1-{8-chloro-6-fluoro-d-ox0-3-(1 H-pyrazol-3-y13-3 4-dihydroquinazelin-2-

yhethylcarbamate;
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{Shrtert-butyl (1-(4-ox0-3-(1H-pyrazol-3-yD)-3-(rifluoromethyl}- 3, 4-dihvdroguinazolin-2-

vhethylearbamate;

(S)-tert-bustyl (1-(S-{difluoromethyl}-4-ox0-3-(1 H-pyrazol-4-y1}-3, 4-dihydroguinazolin-2-

viethylcarbamate;

(&) -tert-butyl {eyclopropyl(S-(dittuoromethyl}-4-0xo0-3-(1 H-pyrazol-3~v3-3,4-

dihydroguinazolin-2-yhimethyl jcarbamate;

{R)-tert-butyl (1-(5-{difluoromethyl}-4-oxo-3-(1H-pyrazol-3-vi)-3 4-dibydroguinazolin-2-

vhethylcarbamale;

{8 )-tert-butyl {((8-chloro-6-fluoro-4-oxo-3-(1H-pyrarol-4-y1}-3.4-dihydroguinazolin-2-

vi}cyelopropylmethylcarbamate;

Si-tert-butyl (1-{8~chloro-6-tluoro-4-oxc-3-(1 H-pyrazol-3-y1}-3 4-dihvdroquinazolin-2-
q

vhipropyljearbamate;

{8)-tert-butyl {1-(8~chloro-6-fluoro-4-oxo-3-( 1 H-pyrazol-4-v1}-3 4-dihydroguinazolin-2-

viethyhcarbamate;

{(Sptert-butyl (1-(3-(3-amino-1H-pyrazol-3-yi}-5-chloro-4-0x0-3 4-diliydroguinazolin-2-

vhethvlicarbamate;

{Sktert-butyl ({8-bromo-3-(4-methyl-1H-pyrazol-3-yl}-4-0x0-3 4-dihvdroguinazolin-2-

yvi{evelopropylimethyljcarbamate;

{(S¥-tert-butyl {1-{4-ox0-3-(TH-pyrazol-4-yi}-S-(trifluoromethy)-3 4-dihydroguinazolin-2-

yhiethyljearbamate;

{S)-tert-butyl (1-(5-chloro-3-(3-methyl-1 H-pyrazol-4-yi}-4-0x0-3,4-dihydroquinazolin-2-

yhethylcarhamate;

(8}-tert-butyl {cyclopropyl{4-oxo-3-(1 H-pyrazol-3-y}-S-{trifluoromethyi}-3,4-

dibydroquinazolin-2-yhimethyDearbamate;
3 i Yi, ¥t

(S-tert-butvl ((8-chlore-6-fluore-3-(umethyl- 1 H-pyrazol-d-vl3-4-0x0-3 4-dihydroguinarolin-2-

vi¥eyelopropyDmethylearbamate;
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{S)-tert-butyl {(1-(5,8-dichlore-3-{3-methyl-1 H-pyrazolb-d4-y1)-4-0%0-3 4-dibydroguinazolin-2-

vhethyhcarbamate;

{8)tert-butyl (1-{8-chloro-5-(difluoromethyl}-4-0x0-3-(1 H-pyrazol-3-v1}-3,4-dihydroguinazolin-

2-yhyethyljcarbamaie;

{8)-tert-butyl (1-(R-chloro-S-methyl-4-0x0-3-(1H-pyrazol-3-y1}-3, 4-dihydroquinazolin-2-
yhethyhoarbamate;(S)-tert-butyl (1-5,7-difluoro-4-0x0-3-(1 H-pyrazol-3-y1)-3,4-

dihydroquinazolin-2-yljethyhcarbamate:

{S)tert-butyl (1-(S-chloro-7-fluoro-4-ox0-3-(1H-pyrazol-3-y13-3,4-dihydroquinazolin-2-

viethyljcarbamate;

{(8)tert-buty! {1-(6-chloro-3-(difluoromethyl}-4-0x0-3-(1 H-pyrazol-3-v1)-3 4-dihydroquinazolin-

2-yvhethvlicarbamate,;

{S}-tert-butyl (1-(7,8-difluoro-4-oxo-3-{1 H-pyrazol-3-yl}-3 4-dihydroquinazolin-2-

vhethylicarbamate;

(S)-tert-butyi {(3-chioro-3-(4-methyl- 1 H-pyrazol-3-yi}-4-0x0-3 4-dihydroquivazolin-2-

vi}{evelopropyDmethyDearbamate;

(S ptert-butyl {{5-chloro-7-fluoro-d-oxo-3-(1H-pyrazol-3-vi}-3 4-dihydrogquinazotin-2-

yijeyclopropyDmethylicarhamate;

(Sptert-butyl (1-(5,8-dichloro-4-oro-3-(1H-pyrazol-3-y1}-3 4-dihydroquinazolin-2-

yibutyhearbamate;

{Sytert-butyl (1-(5,8-dichloro-4-0xo-3-{ 1H-pyrazol-4-y1}-3 4-dihydroquinazolin-2-

yibutylycarbamate;

{Shtert-butyl {1-{S-chloro-4-oxe-3-(1H-pyrazol-3-v)-3 4-dihydroguinazolin-2-

yiyoutyijcarbamate;

(8)-tert-butyl (1-{5-chloro-4-oxo-3-(1H-pyrazol-4-y[)-3 4-dikydroquinazolin-2-

yiybutvicarbamate;

(S)-tert-buiyl ((3-chloro-6-fluoro-4-0x0-3-( 1 H-pyrazol-3-y1)-3.4-dihvdroguinazolin-2-

vi¥evelopropylmethyhcarbamate;
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{S)-tert-butyl (1-{S-chloro-6-fluoro-4-oxo-3-( 1 H-pyrazol-3-y1)-3 4-dihvdroguinazolin-2-

yhethylhicarbamate;

{(S)-tert-butyl (1-(5-chloro-6-tlporo-4-oxo-3-{1H-pyrazol-4-yi}-3 4-dihydroguinazolin-2-

vijethylcarbamate;

{Sitert-butyl (1-(8-chloro-6-fluoro-4-ox0-3-{ 1 H-pyrazol-3-y)-3,4-dihydroguinazolin-2-

vipropylearbamate;

{S)-tert-butyl ((8-chloro-6-fhuoro-4-ox0-3-(1H-pyrazol-4-y1}-3,4-dihydroquinazolin-2-

yi¥cyclopropylimethycarbamate;

{(S)tert-butyl (1-(3-(4-brome-1H-pyrazol-3-yi3-8-chloro-6-flucro-d-ox0-3 4-dihydroguinazolin.

2-vljethyilcarbamate;

{8)-tert-butyl (1-{S-chloro-6-fluoro-4-oxo-3-( 1 H-pyrazol-3-yi}-3 4-dihydroguinazolin-2~

yhbutvhcarbamate;

{8 }-tert-butyl (1-(8-chloro-6-fluoro-4-oxo-3-(1H-pyrazol-4-yi)-3 4-dihydroguinazolin-2-

vijethyljcarbamate:

{S)-tert-buty! (1-(8-bromo-6-fluoro-4-oxo-3-{ 1 H-pyrazol-3-yi)-3 4-dihydroguinazolin-2-

viiethyllcarbamate;

{S)-tert-butyl ((8-bromo-6-fluoro-4-ox0-3-(1H-pyracpl-3-y1)-3,4-dihydroguinazolin-2-

vi¥cyclopropvhimethylcarbamate;
(8)-tert-butyl (1-{4-ox0-3-(1H-pyrazol-3-y}-3 4-dikydroguinazolin-2-yhethyl jcarbamate;

{Sktert-butyl {{8-chioro-6-fluoro-4-oxo-3-( -trityl- 1 H-imidaroi-4-yi)-3 4-dihydroquinazolin-2-

yiKeyclopropyipnethvlicarbamate;

{S)-tert-butyl {1-{S-chloro-4-oxo-3-{1-trityl- 1 H-imidarol-d-y1)-3 4-dil rvdroguinazolin-2-

yhbutylearbamate;

{S)-tert-butyl (1-{8-chloro-6-fluoro-4-oxo-3-( 1 -trityl-1 H-imidarol-4-v1}- 3, 4~dihvdroguinazolin-
Z-yhethyljcarbamate; {(8)-tert-butyl (1-(5.R-dichloro-4-oxo-3-{1~((2-
{trimethylsilyhiethoxyymethyl}-1 Heimidazol-4-y1)-3 4-dihydroguinazolin-2-yDethyhcarbamate.
BS/MS 5542 (M+H);

2R
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{S)-tert-butyl {1-(5-chloro-4-ox0-3-(1-{{2-(trimethylsilyljethoxvimethyl}- 1 H-imidazol-4- yvi}-3.4-
dibydroguinazolin-2-yliethylicarbamate. ES/MS 520.2 (M+H);

{S)-tert-butyl ((S-chloro-d-ox0-2-(1-{(2-(trimethylsilyDethoxyimethyl- 1 H-imidazol-4-v1)-3 4-

dihydroguinazolin-2-yh{cyclopropyhimethyljcarbarmate. ES/MS 546.2 (M+H™); and

(S)-tert-butyl (1-{S-chloro-4-oxo-3-{ I H-pyrrol-2-v1}-3,4-dihydroguinazolin-2-

vhethyljcarbamate,

C. Preparation of a compound of formula (2} wherenis 1, R1 is SG,CHs, Yis N, 7 is CH, X is

C and the attachment point with the quinazolinone, m' is 0, B’ ig hydrogen, and R is CHLOH,

[ 1
HNL O -
S
O

(001661  Iu a solution of (S)-tert-butyl (1-(5-bromo-4-oxo-3-(1Hepyrazol-3-y1)-3,4-
dihydrogquinazolin-2-yljpropyijcarbamate (300 mg, 0.67 mmol) in DMSO (3 mL), sodium
methanesulfinate (266 mg, 2.6 mynol}, cesiom carbonate (125 mg, 0.39 mmol), copper todide
{57 mg, 0.30 mmol) aud ($)-profine (62 mg, 0.54 nunol) were added. The resuliing mixture was
degassed under Argon, sealed, and heated to 80°C. After 18 hours, the reaction was cooled,
poured into EtOAc, and washed with HoO. The organic phase was purified by colomn
chromatography on silica eluting with EtOAc tn hexanes (0-100%) to afford (8 )-tert-butyl (1-(5-
{(methylsalfonyl)-4-ox0-3-(1H-pyrazol-3-y1}-3 4-dihydroquinazolin-2-ylipropyljcarbamate.
BS/MS sz = 448.1 (M+H,

3. Preparation of a compound of formula (2) fn whichnis 1, R s ON, Y is N, X is CH, £ C

and the attachment point with the quinazolinone, m' is 0, R is hydrogen, and R {s CH.OH,
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{88167]  (Sitert-butyt (1-{S-bromo-4-oxo-3-{1 H-pyrazol-3-y1})-3,4-dihydroquinazolin-2-
yhpropyhcarbamate (400 myg, 0.89 mmol), zine cyanide (126 mg, 1.07 mmol), and
tetrakasttriphenylphosphinejpaliadium(0) (103 mg, 0.09 mmol) were combined in NMP and
degassed under Argon. The resulting solution was heated to 120°C with a microwave for 2
hours. Upon cooling, the reaction was poured into EtOAc and washed with satd. ag. NaHCO;,
{3x}. The solvent was removed in vacuo from the organic phase and the residue was purified by
column chromatography on silica eluting with BtOAc in hexanes (3-100%) to afford { Sitert-
butyl (1-{5~-cyano-4-0x0-3-(1 Hepyrazel-3-y13-3 4-dihydroquinazolin-2-vijpropylicarbamate.

ES/MS m/z = 3949 (M+H").
E. Preparation of the below compound of formula (2} using the above methods:

{(Sptert-butyl (1-(3-cyano-4-0x0-3-(1 H-pyrazol-4-v13-3,4-dihvdroquinazolin-2-

yijpropyljcarbamate. One method was described in Example 20 and Reaction Theme L.

F. Preparation of a compound of formula (2) wherenis I, R s ON, ¥ is N, X is CH, Zis C and

the attachment point with the quinazolinone, n’ is 0, R is hydrogen, and R® is CHLCH,
s £y o o4

[00168]  {S)tert-buiyl (1-(8-iodo-4-oxo-3-1 H-pyrazol-3~y1)-3 A-dibydrogquinazolin-2-
yhipropyljearbamate {500 mg, 1.01 minol), zine cyanide (142 mg, 1.21 mumol), and
tetrakis(triphenyiphosphinepalladiumi{0) (117 myg, 0.10 mmol) were combined in NMP {4 mL)}
and degassed under Argon. The resulting solution was heated to 20°C and stirred at that
temperature for 18 hours. Upon cooling, the reaction was poured inte FtOAC and washed with

satd. ag. NaHCQ; (2%}, The orpanic phase was concentrated in vacuo and the residue purified

SG
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by oolurnn chromatography on silica eluting with EfOAc in hexanes {0-100%) to afford {8 -tert-
butyl (1-{8-cyano-4-oxo-3-{ 1 H-pyrazol-3-y1)-3 4-dihydroguinazolin-2~vhpropvicarbarmatie.
ES/MS mi/z = 394.9 (M+H

. Preparation of the below compound of formula (2) using the wethods described in Example

2F and Reaction Theme §;

{S)-tert-butyl {1-{8-cyano-4-ox0-3-{1 H-pyrazol-4-yl}-3 d-dihydroguinazolin-2-

yhpropylearbamate;

(S)-tert-butyl ((8-cyano-3-(4-methyl-1 H-pyrazol-3-yl-4-ox0-3 4-dihydroguinazolin-2-

vi}eyelopropyhmethvljcarbamate;

{8)-tert-butyl (1-{&-cyano-6-fluore-4-oxe-3-( 1 H-pyrazol-3-y13-3,4-dihydroquinazolin-2-

vilethyvlcarbamaie; and

{S)-tert-butyl {R-cyano-6-fluoro-d-oxo-3-( 1 H-pyrazol-3-y1)-3,4-dihydroguinazolin-2-

yvi¥cyelopropyhimethyhicarbamale;

H. Preparation of a compound of formula (2) where nis 1, R’ is eyclopropyl, ¥ is N, 2 s CH, X

. . . . R .- 5, 3. -
is C and the attachment point with the quinazohnone, m’ is 0, X7 is hydrogen, and R” is CH,CH,

{80169} (Sitert-butyl (1-{5-bromo-4-0x0-3-(1 H-pyrazol-3-y1}-3 d-dihydroguinazolin-2-
yhpropyljcarbamate (250 mg, 0.56 mmol}, cyclopropytboronic acid (118 mg, 1.4 mmol), {11~
bis{diphenyiphosphinoierroceneldichloropalladium{d} (70 mg, 0.1 munol), XPhos Pd G2 (50
mg, 0.03 mmol}, and ceshum carbonate (548 mg, 1.7 mmol} were combined in a 411 mixture of
dioxanerwater. The mixture was degassed under Argon and heated to 100°C for 3 days, The
crude reaction mixture was adsorbed o isolute and purified by silica gel chromatography (24 g
column, 0 - 70% EtOAc / hexane} to give (Shtert-butyl (1-{3-cyclopropyl-4-oxo-3-{1 H-pyrazol-

3-¥13-3 4-dihydrogquinazolin-2-yhpropyl jearbarmate.
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H. Preparation of a compound of formula (2} wherenis 1, R is €, Yie N, Xis OH, 7 is C and

the attachment point with the quinazolinone, m’ is 0, R is hydrogen, and R’ is CH,OH

o
1, Ay
P \Tr
\/ N Ok
MR O~

{B01708]  Ten percent of Palladivim on carbon {100 myg) was added to a solution of (R)-tert~
butyt (2-(benzyloxy}-1-{5-chioro-4-0x0-3-( H-pyraeol-3-yi)-3 4-dihydroguinazolin-2-
yhethvlicarbamate (500 mg, 1.01 wmol) in 111 ethyl acetate/methano! (10 mL). The reaction
mixture was stirred under a hydrogen atmosphere for 6 hours and filtered over Celite and
concentrated o afford (R)-tert-butyl (1-(S-chloro-d-oxo-3-{i H-pyrazol-3-vi}-3,4-
dihydroquinazolin-2-yi}-2-hydroxyethyllcarbamate, ES/MS m/z = 406.1 (M+H.

L. Preparation of the below compound of Forrnula {2} using the methods deseribed in Example

2H and Reaction Scheme I

{R}-tert-butyl (1-{5-chloro-4-oxo-3-( H-pyrazol-4-vi}-3 4-dihydroquinazolin-2-v1)-2-
hydroxyethyl jcarbamate (R }tert-butyl (1-(&-chloro-6-fuoro-d-oxo-3-{ {H-pyrazol-3-v1}-3 4~

dihvdroquinarolin-2-vi}-2-hydroxvethyljcarbamate.
Example 3. Preparation of compounds of formuda (3}

A. Preparation of a compound of formula (3) where nis I, R is chloro, Yis N, Xis CH, Zis C

and the attachment point with the guinazolinone, m’ is 0, R is hydrogen, and R is CHL.CH,

{08171 Trifluorcacetic acid (0.4 i} was added to 8 suspension of (S-ert-butyl (15~
chloro~-4-oxe-3-(1 H-pyrazol-3-y1}-3 d-dihydroguinazolin-2-yhpropyDoarbamate {100 mg, 0.25

mmol} in dichloromethane (1.6 mL}. The solution was stirred st room temnperature for 3 hours
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and concentrated in vacun to afford (8)-2-(1-aminopropyi}-3-chioro-3-(1 H-pyrazol-3-

vlguinazolin-4(3H)-one 2,2, 2-triflucroacetic acid salt. ER/MS m/z = 304.1 (M+H ).

B. Preparation of the below compounds of formula (3} using the methods in Example 3A and

Reaction Theme L

(83-2-(1-aminoethyl}-5-chioro-3-( 1 H-pyrazol-3-yhquinazolin-4{3H}-one;
{8)-2-(amino{cyclopropylimethyl}-5-fluore-3-(1 H-pyrazol-3-vhquinazolin-4 3 H}-one;
{53-2-{amino{cyolopropyl imethyly-5 8-difluoro-3-{ 1 H-pyrazob-3-yhiguinazolin-4{3H}-one;
{8 )-2-(amino{cyclopropyhimethyl)-8-fluoro-3-(1 H-pyrazol-3-yliquinazolin-4(3H -one;
(8)-2~{amino(cyclopropylimethyll-8-chlore-3-(1H-pyrazol-3-vhquinazolin-4{ 3 H}-one;
{8)-2~(amino{ cyclopropylimethyD)-5-chloro-3-{5-chloro- 1 H-pyrazol-3-vlquinazolin-4(3H}-one;
{83-2-(1~aminoethyl }-5-chioro-3-{1 H-pyrazol-4~-yhiguinazolin-4(3H -one;
{S)-2-(avoino{cyclopropylimethvl}-S-chlore-3-{ | H-pyrazol-4-yiguinazolin-4{3H)-one;

(S} 2-(amino{cyclopropylmethyly-S-chloro-3-{ 1 H-pyrazol-3-vl)quinarolin-4{3H}-one,;
{S}2-{ 1-aminopropyl}-S~chloro-3-{1H-pyrazol-4-yljguinazolin-4(3H}-one;
{(8)-2-{}~aminopropyl}-S~chioro-3-(1 Hepyrazol-3-viguinazolin-4(3H)-one;
{5}-5-chloro-3-(1 H-pyrazol-4-yi}-2-{pyreohdin-2-yljguinazolin-4{3H)-one;
{5}-S-chloro-3-(1H-pyrazol-3-y[}-2-{pyrrolidin-2-yl kpinazolin-4(3H}-one;
{S)-2-{amino{cyclopropylmethyl}-8-chloro-3-{ 1 H-pyrazol-4-yhiguinazolin-4{3 H}-one;
{S)-2-{amino{cyclopropylimethyl -5 &-dichlore-3-( 1 H-pyrazol-4-yi}quinazolin-4(3H)-one;
(8)-2-(amino{cyclopropylimethyl}-5,8-dichloro-3-(1 H-pyrazol-3-yvlguinarolin-4(3H}-one;
(8)-2-{}-aminopropyl}-8-methyl-3-( 1 H-pyrazol-d-vquinazohn-4(3H -one;

(8)-2-{ P raminopropyly-8-methyl-3-(1 H-pyrazob-3-yDquinazoelin-4{3H}-one;
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{8}2~{ I -aminopropyl}-3-finoro-8-methyl-3-(1 H-pyrazol-4-shiguinazolin-4{3H}-ons;
{83-2-{1-aminopropyi-S-fluore-§-methyl-3-( 1 Hepyrazol-3-yhguinazolin-4(3 H)-one;
{(S3-2-(1-aminopropyi-5,&-dichloro-3-(1 Hepyrazol-4-ylguinazolin-4(3H }-one;
{S3-2-(L-aminopropyl -5, &-dichloro-3-(1H-pyrazol-3-yvhiquinazolin-4(3H}-one;
{R}-2-{1-amino-2-{(benzyloxyicthyli-3-chloro-3-{1 H-pyrazol-4- ylquinazolin-4(3H}-ong;
{R}-2-(1-amino-2~(henzvloxyiethyl}-5-chloro-3-{1 H-pyrazol-3-yliguinazolin-4¢{3 H}-one;
{8}-2-{1-aminopropyl}-5-chlore-3-(5~-(3-methogypropyl -1 H-pyrazol-3-vliguinazolin-4{3H}}-one;
{R3-2-(1-amino-2-hydroxyethyl}-5-chloro-3-( 1 H-pyrazol-4-yhquinazolin-4{3H}-one;
{R3-2-{1-amino-2-hydroxyethyl}-5-chioro-3-{1 H-pyrazol-3-vhquinazolin-43H}-one;
{S32-(1~-aminoethyl)-S-chlore-8-flucre-3-(1H-pyrazol-3-vhiquinazolin-4{3H}-one;
{832-(L-aminopropyl}-3-chlore-&-{luore-3-{1 H-pvrazol-3-yhiquinazolin-4{3H}-one;
(§3-2-(l-aminoethyi}5,&-dichloro-3 (1 H-pyrazol-3-vijgningrolin-4(3H }-one;
(8)-2-{amino{cyciopropyhmethvi}-5-chloro-8-fluore-3-{ 1 H-pyrazol-3-yhguinazolin-4(3H-ong;
{8)-2-{ 1 -aminopropyi-S-bromo-3-(1 H-pyrazol-3-vlquinazolin-4(3H}-one;
{8y-2-{1-aminopropyl 1-3-{4-bromo- | H-pyracol-3-vl}-5-chloroguinazolin-4(3H}-one;

{8)-2-(} -aminopropyl}-S-bromo-3-{1 H-pyrazol-4-ylquinazolin-4(3H}-one;

{83-2-( 1-aminoethyl-3-(4-bromo-~1 H-pyrazol-3-y1}-5-chloroquinazelin-4(3Hj-one;

{S)-2-{ 1 -aminoecthyl}-3-(4-bromo-1 H-pyrazol-3-y1)-5,8-dichloroquinazolin-4 (3 H}-one;

{S)-2-{ 1 -aminopropyl}-3-{d-bromo- L H-pyrazol-3-v13-5,¥-dichloroguinarolin-4(3H-one;
{(8¥2-(amino{phenylymethyli-S-chioro-3-(1 H-pyrazol-3-ylquinazolin-4(3H }-one;

{(S)3-2-{amino{phenylmethyl}-3-chiore-3-{1 H-pyrazol-4-vijguinarolin-4(3H-one;
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{8}-2-{ F-aminoethyl-6-fhiore-3-(1 H-pyrazol-3-yhiquinazolin-4(3H }one;
{83-2-(1~aminopropyi}-6-fluoro-3-( 1 H-pyrazol-3-yliquinazobin-4{3H)-one;
{8)-2-{zmino{cyclopropyhmethyD-6-fluore-3-{ 1 H-pyrazol-3-yhquinazolin-4{3H }-one;
{S3-2-(1-aminoethyl}-S-chloro-3-(4-methyl-1 H-pyrazol-3-yikpuvazolin-4{3H}-one;
{S)-2-{ L-aminoethyl}-5-chloro-3-(S-isobutyl- t H-pyrazol-3~-yljguinazolin-4(3H)-one;
{(S)}-2-{1-aminoethyl}-S-chloro-3-(S-cyvclopropyl-1H-pyrazol-3-yhquinazolin-4{3H}-one;
{R}-2-{1-aminoethyl}-S-chioro-3-{ S-{trifluoromethy}- 1 H-pyrazol-3-yhquinazohn-4{3H)-one;
{8)-2-{1-aminoethyh}-5-chiore-3-{S-methyl-1 H-pyrazol-3-ylquinazolin-4(3 H}-one;
{S3-2-( F-aminopropy}-3-(methvisulfonyl)-3-(1 Hopyrazol-3-yliqguinazolin-4(3 H}-one;
{83-2-{1 ~aminopropyl-4-oxo-3-{ 1 H-pyrazol-3-v1}-3 4-dihvdrogquinazoline-3-carbonitrile;
(8¥-2-{t-aminopropyl -4-0x0-3-{1H-pyrazol-4-y1}-3,4-dihydroguinarohne-S-carbonitrile;
(83 2-(L-aminopropyl }-4-0x0-3-(1Hepyrazol-3-v13-3 4-dihvdroguinazoline-8-carbonitrile;
({8 -2~ L-aminopropyl 4-oxo-3-(1 Hopyrazol-4-v1}-3 4-dihvdroquinazoline-8-carbonitrile;
{8)-2-{}-aminoethyh)-8-chioro-6-fluore-3-(1 H-pyrazol-3-vijquinazolin-4(SH}-one;

{8)-2-{ 1~-aminobuatyi}-S-chioro-3-(1H-pyrazol-3-yhguinazolin-4(3H}-one;
{R}-2~{1-aminoethyD-S-{difluoromethvl}-3-( 1 H-pyrazol-3-vigninazolin-4{3H}oune;

{S)-2-{amino{cyciobutyimethyl)-5-(diffuoromethyi}-3-(1 H-pyrazol-3-yhiquinazolin-4(3 H}-one;

{83-2-{amino{cyclobuiyiimethyl}-S-chioro-3-(1 H-pyrazol-3-viiguinazotin-4(3H}-one;

{5)-2-{amino{cycliobutyimethyl}-&-chloro-6-fluore-3-{ 1 H-pyrazol-3-yhquinazolin-4(3H}-one |

(8)32-( t-aminoethyl-3-{1 H-pyrazol-3-yi}-8-(iriflucromethyl jguinazolin-4{3H }-one;
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{S)-2-{amino{cyclopropyvimethyly-3-(1 Hopyrazol-3-v1-8-{trifluoremethyljguinazolin-4(3H)-

GHREL

{8)-2-(}-aminoethvi}-6-chloro-3-{ | H-pyrazol-3-yhquinazolin-4{3H}-one;

{(832-(1-aminoethy}-7-chloro-3-{ 1 H-pyrazol-3-yhguinarolin-4{3H}-one;

{S)-2-{t-aminoethy]}-&-{difluoromethyl }-3-(1 H-pyrazol-3-yliquinazolin-4{3H}-one;

{S3-2-{1 -aminocthyh)-8-(difluoromethyl3-6-fluoro-3-(VH-pyrazol-3-vquinazoelin-4(3-one;

{8)-2-{t-amino-2-methylpropyl}-3-chioro-3-(1 H-pvrazol-3-yijguinazolin-4(3H lone;

{(8}-2-{1-aminoethyl-S-chloro-5-fluore-3-( 1 H-pyrazal-3-yhquinazolin-4{3H}-one;

{S)-2-{amino{cyclopropylmethyl}-8-{ ditfluoromethyty-6-fluore-3-( 1 H-pyrazol-3-viquinazolin-

4{3H}-one;

{(8)-2-(amino{cyclopropyhmethyl)-8-chloro-5-Huoro-3-{1 H-pyrazol-3-yhquinazolin-4(3H-one;

{(R}-2-( 1 -amino-2-hydroxyethyl}-8-chloro-6-fluore-3-(1 Hepyrazol-3-vliguinaroin-4(3H}-one;

{(8)-2-{1-ammoethyi)-5,8-diflvoro-3-(1 He-pyrazol-3-yhguinazolin-4{3H one;

{S3-2-{1-aminoethyl}-5-thuoro-3-(1 H-pyrazol-3-yhiguinazolin-4(3H }-one;

{5}-2-(t-aminoethyl}-8-fluore-3-(1 H-pyracol-3-vliguinazolin-4(3 Hi-oney(5)-2-(1 -aminocethyl -

5,8-dichloro-3-{ 1 H-pyrazol-4-ylquinazolin-4 3 H}-one;

{$3-2-(1-aminoethyl}-S-chloro-3-(S-chlore-1 H-pyrazol-3-yhguinazolin-4{3 H}-one;

(832~ 1 -amincethyl }-5-chioro-3-(5-fluore- 1 Hepyrazol-3-vilguinarolin-4(3H}-one;

(832 L-aminoethyi}-8-chlore-3-{ | H-pyrazel-3-yDquinazelin-4(3H)-one;
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{R - 2-(aminotcyclopropymethyd - 5-chloro-3-(1 H-pyrazol-3-vhguinazohn-4{3H }-one;

{8}-2-{1-aminoethyl}-3-chioro-&-fluoro-3-{ L H-pyrazel-4-yhaquinazelin-43H}-one,

{8)-2- aminoethyD-0, S-diftuoro-3-( T Hopyrazol-3-vhguinasolin-4(3H}-one;

{S)2-{aminofoyclopropylimethyl}-6,8-difluoro-3-{1 H-pyrazol-3-vljguinazolin-43H}-one;

(R}-2-{ T-aminocthyl)-&-chloro-6-fuore-3-(1 Hepyrazol-3-vhquinazolin-4(3H}-one;

{83-2-( F-aminoethyl-3-( H-pyrazol-3-y11-5-(trifhuoromethyl kpanazolin-4(3 H-one;

{53-2-(1-aminoethyl}-S<(diflnoromethy-3-(1 H-pyrazol-d-vihiquinazolin-4 (3 H y-ong;

{8}-2-{amino{oyciopropylimethyl}-3~(dittuoromethyD-3-(1 Hopyrazol-3-vljquinazolin-4(3H}-

one;

{(R)-2-{1-aminocthyl}-5-{diftuoromethy -3 -1 H-pyrazol-3-yhiquinazolin-4{ 3H}-one;

{83-2-{1~-aminoethyi}-¥-chloro-6-fluoro-3-{ F H-pyrazol-4-yvhiquinazolin-4(3H-one;

{8} 2-{ P-aminopropyl-8-chlore-6-flucro-3-( 1 H-pyracol-3-yliquinazolin-4 3 H -one;

{S3-2-{amino{cyclopropyDmethyvi-8-chloro-6-fluore-3-{ 1 Hepyrazol-4-vhguinazolin-4(3H}-one;

{8)-3-(S-amuno-1H-pyrazol-3-yi}-2-(1 -aminoethvl)-3-chivrogoinazolin-4(3H }-one;

{S3-2-{aminc{eyclopropylmethvl-3-{4-methyl-1 H-pyrazol-3-yi}-4-ox0-3,4-dihyvdroguinazoline-

R-carbonitrile;

{S3-2-(1-aminoethyl}-3-( 1 H-pyrazol-d-vi1-5-{irtfluoromethyDguinarolin-4(3H -one;

{5)-2-(t-aminoethyly-3-chioro-3-3-methyl- 1 H-pyrazel-4~-ylguinazolin-4(3H)-one;
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{(Sy-2-{amino{oyclopropylimethyl -3 -(1 Hepyrazol-3-y1 - 5-(iriflucromethyl jguinazolin-4( 3 H)-

U,

{8)-2-{ E-aminoethyl}-3,8-dichlore-3-3-methyl-1 Hpyrazol-4-vhguinazolin-4{3H-one;

{(8)-2-(1-aminoethy}-&-chloro-3-{difluoromethyl}-3-{1 H-pyrazol-3-yhiquinazolin-4{3H}-one;

{8¥-2-(1-ammoethvl)-8-chloro-S-methyl-3-(1 H-pyrazol-3-yijguinazolin-4(3H}-ong;

{S3-2-(amino{cyclopropylmethyl-8-chloro-6-lluors-3-(3-methyl- 1 Hepyrazol-4-yliquinazolin-

4(3Hyong;

{(83-2-{ L-aminoethyi}-8,7-difluore-3-( | H-pyrazol-3-vhquinazrolin-4{3H}-one;

{S)2-{L-aminoethy!)-S-chloro-7-fluoro-3-( H-pyrazol-3-yhiquinazolin-4(3H -one;

{S3-2-(1-aminoethyl}-6-chloro-S-{diflucromethyi}-3-(1 H-pyrazol-3-vhiquinazolin-4(3H }-one;

{8)-2-(1-aminoethyl}-7,8-difluoro-3-(1 Hopyrazol-3-yipminazolin-43H)-one;

(8¥-2-(L-aminopropyli-S-cyclopropyl-3-(1 H-pyrazol-3-yl iguinazolin-4(3H}-one;

{S)-2-{amino{cyclopropylimethyl-S-chloro-3-{4-methyi-1 H-pyrazel-3-vhiguinazolin-4(3H }-one;

(S 3-2-{aminof{cyclopropylmethyl}-S-chloro-7-fluoro-3-{1 H-pyrazol-3-yljguinazolin-4{3H }-one;

{53-2-(1-aminobuty] 5, &-dichlore-3-(  H-pyrazol-3-yliquinazolin-4(3H }-one;

{8)2-{ L -aminobutyl}-5 &-dichloro-3-(1 H-pyrazol-4-vijquinazclin-4{3H}-ong;

{S)-2-{ L-aminobutyl3-S-chloro-3-{ 1 H-pyrazol-3-ylguinazolin-43H bone;

{S3-2-(1-aminobutyl}-5-chloro-3-(1H-pyrazol-d4-yhiguinarohn-4{3H-one;
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{8)-2-{ L-aminoethyl}-5-chloro-6-fluore-3-{ 1H-pyrazol-3-vijquinazolin-4{ 3H j-one;
{§32-{T-aminoethyl}-5-chioro-6-fluoro-3-(1H-pyrazob-4-viiquinazolin-4(3H l-one;
{8}-2-{1-aminopropyl}-8-chioro-6-fuoro-3-(1 H-pyrazol-3~yljguinazolin-4(3H }-one;
(8)-Z-{amino{cyclopropyDmethyl)-5-chloro-6-fluore-3-(1H-pyrazol-3-yhquinazolin-4(3H-one;
(8}-2-(1-aminobutyly-S-chloro-6-fluore-3-(1 H-pyrazol-3-yhiguinazolin-4 3 H)-one;
{3}-2-(1-aminoethy!}-3-{4-bromo-1H-pyrazol-3-y1}-8-chioro-6-flucrogquinazelin-4{3H}-one;
{(8}-2-(1-aminoethyl-8-chloro-6-fluore-3-(1 H-pyrazol-4-yhguinazelin-4{3H)-one;
(8)-2-{amino{cyclopropylimethyl}-8-chioro-6-fluoro-3-{1 H-pyrazol-4-yhiguinarolin-4(3H)-one;
{S)-2-( 1 -aminoethyl}-6-fluoro-4-oxe-3-{ t H-pyrazol-3-y1)-3,4-dihydroquinazoline-8-carbonitrile;

(8 3-2-{amino(cyclopropylmethyl}-6-fluoro-4-0x0-3-( L H-pyrazol-3-yi)}-3 4-dihvdroguinazeline-

8-carbonitrile;
{83-2-(1-aminoethyl-3~-(1H-pyrazol-3-vhiquinazolin-4{3H)-one;

{8}-2-(1~aminoethyl}-5,8-dichlore-3-(1 H-imidazol-4-yhguinazolin-4(3H -one;

{52~} -aminoethyl}-5-chloro-3-(1 -{((2-{trimethyisiiyhethox yimethyl- 1 Heimidazol-4-
vhquinazolin-4(3H}-one. ES/MS 4201 0M+H ")

{5})-2-{amino{cyclopropyl imethyl)-5-chloro-3-(1 H-imidazol-4-yhiquinazolin-4(3H -one; and
(8}-2-(1-aminoethyi}-5-chioro-3-( 1 H-pyrrol-2-yhiguinazolin-4(3H}-one.

C. Preparation of a compound of formula (3) where nis 2, R' is chlore, B is fluoro, Z is N, Y is
~ . . . . . . 5. w3 .
CH, X is C and the attachment point with the guinazolinone, m’ is 0, R7 is hydrogen, and R’ is

cyclopropyl
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001721  To a solution of (S)-tert-butyl {{8-chloro-6-flugro-4-oxo-3-(1-trityl- 1 H-imidazol-4-
yi3-3 4-dihydroquinazelin-2-y{cyclopropylmethyDoarbamate (638 mg, 0.94 mmol) in DOM {5
mL} were added triethylsilane (0.75 mL, & mmeol} and TFA (1.4 mL, 19 mmol). The mixture
was alfowed fo stir at ambient femperature until LOMS indicated completion, at which point the
reaction was concenirated in vacuo. The resulting residue was suspended in water, washed with
toluene, frozen and lyophilized to provide (S}-2-(amino{cyclopropylimethyD-8-chloro-6-fluoro-

3-{1 H-imidarol-d-yhguinarolin-4(3Hone, ES/MS 334.1 (M+H".

B. Preparation of the below compounds of fornula (3} using the methods in Example 3C and

Resection Theme b

{(8)-2-(1-aminobutyl}-S-chiore-3-( 1 H-imidazol-4-yquinazolin-4(3H}-one. ES/MS 318.1
(M+HY; and

{8}-2-¢ L-aminoethyl}-8-chloro-6-thuoro-3-(1 H-imidazol-4-vl iguinazolin-4( 3 }-one. ES/MS
30R.0 (M+H.

Exsmple 4. Preparation of compounds of formula (D

A Preparation of & compound of formuls (I) where X is CH, Y is N, 7 ie € and the attachment
. . . . . . . 7. . . 30 e 5
point with the guinazolinone, A is a single bond, nis 1, R is chlore, m' is 0, R is CHLOH3, R’y

hydrogen, and B ig 2 6-damine-S-cyanopyrimidin-4-vi

881737 2-Propancl (3 mL} was added to (8)-2-(3-aminopropyl-S-chlore-3-( 1 H-pyrazol-3-

vijquinazohin-4( 3 }-one 2,2 2-riflucroscetic acid sali (0.25 mmoly and the resulting solution

10
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was transferred o a vial containing 2.4-diamino-6-chioropyrivmidine-S-carbownitrile (42 mg, .25
nmrel). Disopropylethvlamine (0.25 mL, 1.5 mmol) was added o the suspension and the
reaction mixture was heated o 130°C for 14 hours in the microwave, The reaction was cooled
to room temperature and concentrated. A DIMBO solution of the orade mixfure was then
purified by HPLC eluting with 5%-95% water/acetonitrile (0.1%v/v triffuoroacetic acid). The
appropriate fractions were pooled and lvophilized to afford (8)-2.4-diamino-6-((1-(5-chloro-4-
0x0-3-{ 1 H-pyrazol-3-yi}-3 4-dihydrogainazolin-2-yijpropyDamine pyrimidine-S-carhoniirile
{Compound 1), 'H NMR (400 MHz, DMSO)} 8 13.21 {br s, 1H), 7.92(d, J= 2.4 He, 1H), 7.80
(dd, §=8.3, 78 Hz, 1H), 7.64 - 7587 (m, 2H}, 6.58 (d, I = 2.4 Hz, TH), 4.69 ~ 4.62 (m, 1H),
2.05 - 1.93 {m, 1H), 1.85 — 175 (m, 1H), 0.75 (4, 1 = 7.3 He, 3H). B8/MS 437.1 (M+H").

B. Preparation of the below compounds of formula (1) using the wicthods described inn Example

4A and Reaction Theme ©

{Sy4-amino-6-{{ L -(3-chioro-4-oxo-2-(1 Hepyrazol-d-yl -3 d-dibvdroquinazolin-2-
yl}ethyi}amino)pyrimidine—ﬁucm‘bmimﬁe {Compound 2} 1H NMR (400 MHz, DMSO) § 8.04

(s, 1H), 7.84 (s, 2H), 7.75 {d, T = 8 Hz, 2H), 7.60 (dd, J = 8.4, 1.2 Hz, 1H), 7.57 (dd, F = 6.4, 1.2
ez, 1H), 7.45 (bs, 2H), 4.94 {m, 150, 1.38 (d, § = 6.8 Hz, 3H). ES/MS 408.1 (V+H);

{S-d-amino-6-{{ 1 -{5-chlore-3-(d-methyl-1H-pyrazol-3-yl}-4-ox0-3 4-dihydroquinazolin-2-
viiethyhaminoipyrimidine-S-carbonitrile (Compound 3% 1H NMR (400 MHe, DMSO} 6 12.82
{ba, 1H), 7.81 (s, 1M}, 7.71 &, T = 8 He, 1H), 7.63-7.57 (m, 2H}, 7.57-7.53 {m, 2H}, 7.21 (m,
2H), 4.80 (app pent, T= 7 Hz, 1K), 187 (s, 3H), 145 (4, § =7 Hz, 3H). BS/MS 422, 1{M+H);

{8 }-4-amine-6-(( 1 -{5~-chioro-3-(5-isobutyl-1 H-pyrazol-3-vi}-4-ox0-3,4-dihvdroguinazolin-2-
yhethyhiaminopyrimidine-S-carbonitrile {Compound 4} 1H NMR {400 MHz, DMSG) § 12.98
(s, TH}, 7.87 {s, 1H), 7.73 (£, I = 8 He, 1 H), 7.57 (dd, F = 8,1 He, 1H), 7.53 {dd, J = &1 Hz, 18},
7.44(d, =6 He, 1H), 7.21 {3, 1H), 4.80 {app quintet, § = 7 Hz, 1H}, 2,14 {m, 2H), 1.79 (m,
THY, 1.35¢d, F =7 He, 3 H), 1.01 (4, T = 6 Hz, 6H). 464.1. ES/MS 422.1 (M+H )

(Spdeamino~-6-((1-{ 3-chlore-3-(S-cyclopropyl-1 H-pyrazol-3-yhi-4-ox0-3 4-dihydroguinazolin-2-
yiethyDamino pyrimidine-S-carbonutrile {Compound 53 1H NMR (400 MHz, DMSO} & 12.82
{(ha, 1¥D), 7.81 {s, 1H}, 7.71 {t, J = & Hz, 1H}, 7.61-7.57 {m, 2H), 7.57-7.53 {m, 2H}, 7.21 {m,
2H), 4.80 {app pent, J = 7 Hz, 11, 1.87 (5, 3H), 1.45(d, I = 7 Hz, 3H). ES/ME 422 1{M+H™)
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{81-4-amino-6-{{1-{5-chloro-4-ox0-3-(5-{trifluoromethyl}- 1 H-pyrazol-3-y1)-3 4-
dihydroguinazolin-2-yhethy!Jaminopyrinidine-3~carbonitrile { Compound &) 1H NMR (400
MHz, DMSOS 752 (d, J=2Hz, 1H), 7204, I =8 Hz, 1H), 674 (d, J =8 Hz, 1H),667(d, =
8 He, 1H), 6.67 (m, [H), 5.68 {5, 1H), 4.28 {m, 1H), 1.50(d, J = 6 Hz, 3H} ES/MS

476 1(M+HY;

{8 4-amino-6-{{ 1-{S~-chioro-3-{ S-methvl- 1 H-pyrazol-3-yly-4-ox0-3 4-dihydroquinazolin-2-
vhethyhamino)pyrimidine-S-carbonitrile {Compound 7): TH NMR (400 Mz, DMSO) 8 12,77
{5, 1H}, 7.92 (s, 1H}, 7.75 ¢, J =& Hz, 1H), 758 {dd, dd, T =8, 1 Hz, 1H), 754 (dd, I =8, 1 Hz,
PHY, 7.41 €4, J=a Hz, 1H), 7.25 (5, 1H), 6.09 (s, TH), 4.93 (app pemt, = 7 He, 1H) 2.21 {3,
3H), 137 (4, J= 7 Hz, 3H), ES/MS 422.1 (M+H"),

{8)-5-chioro~3-(5-methyi-1 H-pyrazol-3-y13-2-{1-(thiazolo{ 5,4-d]pyrimidin-7-
yviaminoethyhguinazolin-4(3Hone (Compound 8 TH NMR (400 MHz, DMS(O) § 6.24 (s,
1H), 832 (d, J = THg, 1H}, 830 (s, 1H), 708 (1, T =8 Hz, 1H}, 7.53(d, F = 8Hz, 1H},749(d, ]
=& Hz, 1H), 6.08 (s, 1H), 5.00 {app pent § = 7 Hz, TH), 210 (s, 3H}, 144 (d, F = 7 Hz, 3H).
BS/MS 4391 (M+H ),

(S3-5-chlore-2-{1 -{furo] 2, 3-dlpyrimidin-4-yiaminojethyl}-3-{ 1 H-pyrazol-3-yhquinazolin-4 3 H)-
one (Compound 93, "H NMR (400 MHz, DMSO 8 8.41 (4, J = 6.7 Hy, 1H), 836 (brs, 1H),
818 (s, 1H}, 788 (d, /=23 He,1H}, 7.80(d, J =24 He, 1H), 7.77 - 7.65 (o, 1H}, 7.58 - 7.54
{my, 2H), 714 (4, J =24 He, TH}L 6531 {4, J = 2.6 He, 1H}L 4.84 = 6.8 Hz, 1H}, 1504, J
= 6.9 Hz, 3H). BS/MS 408.1 (M+H);

{(8¥-2~{cyclopropyl{({2,6-di amim;«ﬁ-ch}orepyﬁmidin«%«yi yaminoymethyl)-S-fluors-3-(1H-
pyrazol-3-yquinazolin-43Hi-one (Compound 10}, H NMR (406 MHz, DMSGO) § 13,18 (br s,
TH), 7.95 - 7.83 (m, 2H), 7.58 {44, J = 8.3, 1.0 Hz, 1H), 7.55 - 7.42 {m, 3H), 737 (ddd, J
0.9, 82 1O H: TH, 637, J=24 He, THL 472, 7 =77 Hz, 1H}, 1.42 - L.32 (m, 1H),
(.52 — 0.34 (m, 3H), 0.21 ~ 0.14 {m, 1H} ES/MS 442.1 (M+H);

{8 3-2-(cvelopropyl{{2.6-diarmine-S-chloropyrimidin-4-yiamino ymethyl}-5, 8-difluoro-3-(1 H-
pyrazol-3-vijguinarolin-4(3H)-one {Compound 11). 'H NMR (400 MHz, DMSO) 8 13.20 {brs,
TH), 7.86 (4, .7 = 2.5 Mz, TH), 7.82 (dt, J =94, 4.7 Hz, 1H}, 7.52 ~ 7.34 (m, 4H}, 7.29 (br s,
I, 637 (A, /= 23 He, 1HD, 473 (4, J = 7.7 He, TH), 145 - 131 (m, 1H), 054 < 035 (m, 3H]),
0.21 - 0.14 {m, 1H). BS/MS 460.1 (M+H);
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{8 1-2-{eyclopropyl{{2,6-diamino-5-chloropyrimidin-4-vlamino ymethyl-8-fluore-3-(1 H-
pyrazol-3-ylguinazelin-4(3H)-one (Compound 123, H NMR (400 MHz, DMSO) § 13.290 (br s,
TH}, 7.99 - 7.93 {m, 1H), 7.86 {d, /= 2.4 Hz, 1H), 7.80 (ddd, /=105, 8.1, 1.4 Hz, 1H}, 7.60
(td, = &.1,4.7Hz, 1K}, 747 (brs, 3H), 731 {(brs, 2HL 638 (d, /= 23 He, 1HL 478, J =
7.7 Hez, THY, 145 < 133 (m, 1H), 0.53 - 036 (m, 3H), 0.21 - 014 (m, 1H) BS/MS 4421
(M+HY;

{3}3-8-chioro-2-{cyclopropyi{{2,6-diammno-5-chloropyrimidin-4-yHamino ymethy)-3-{1H-
pyrazol-3-vl)quinazolin-4(3H-one (Compound 13), 'H NMR (400 Mz, DMSO) & 13.24 (br g,
TH), 813 - 8.07 {m, 2H), 7.91 (d, J = 24 Hz, 1H), 7.59 {({, 7 = 7.9 Hz, 1H), 7.53 -~ 7.19 (m, 4H),
6428, =23 He, TH),L 493 (dd, /=77, 6.6 Hz, TH), 1.45 - 1.33 {m, 1H}), 0.530 - 0.36 {m,
383, 021 - 0.14 {m, 1H). ES/MS 4581 (M+H);

{S)-5-chiore-3-(S-chlore- 1 H-pyrazol-3-vi}-2-{cyclopropyl{(2,6-diamino-S-chloropyrimidin-4-
viaminoymethylquinazolin-4¢3H}-one (Compound 141, "H NMR (400 MHz, DMS() 8 7.84 (¢,
J=80Hz, 1), 7.72 (84, J = 8.2, 1.2 Hz, 1H), 7.66 (4, J = 7.7 Hyz, 1H}, 7.5% (br g, 1H}, 7.50
{brs, 2H}, 7.37 {brs, 2H) 6.39 {(br s, 1H), 4.68 {brs, TH), 1.50 (br g, 1H), 0.62 - (.38 {m, 3H),
0.17 {brs, 1H), ES/MS 492.1 (M+H™Y;

{$3-2 4-diamino-6-({1 -(5-chloro-4-0x0-3-{ 1 H-pyrazol-4-y1}-3 4~dithydroquinazolin-2-
yhethyJamino ypyrimidine-S-carbonitrile (Compound 15). 'H NMR (400 MHz, DMSO) § 7.89
(brs, 2H), 7.82 — 7.74 (m, 1H), 7.62 ~ 7.57 (m, 2H), 4.91 {p, J = 6.7 Hz, 1H), 1.36 (d, J = 6.7
Hz, 3H) BS/MS 4231 (M+H Y

{(8)2 d-diamino-6-({1-{5-chloro-4-oxo-3-(1 H-pyrazol-3-v1}-3,4-dihydroquinazolin-2-
yikethylamino )pyrimidine-S-carbonitrile (Compound 16). 'H NMR {400 MHz, DMS0) 8 13.20
{brs, 1H), 7.91 {d, J = 2.4 ¥z, TH), 7.84 - 7.77 {m, 1H}, 7.65 — 7.59 {m, 2H), 6.55 - 6.52 {(m,
THY, 4.85 -4.75 (m, 1H), 141 {4, /= 6.7 Hz, 3H). BS/MS 4231 (M+H);

(832 4-damino-6-{{{S-chloro-4-0x0-3-{1 H-pyrazoi-4-y1}-3 4-divydroguinazolin-2-
vieyclopropyhmethyhamino )pyrimidine-S-carbonitrile (Compound 17). 'H NMR (400 Mz,
DMSO) 6 7.87 (brs 2H), 7853~ 2.70 (my, 3H), 7.70 - 7.56 (m, 2H}, 480 {t, J = 7.5 He, 1H),
1.45 — 1.34 (m, 1H), 0.53 - 0.36 {m, 3H), 0.18 - 0.09 (m, 1H). ES/MS 4491 (M+H )

{532 d-diaming-6-{{{5-chloro-d-oxo-3-{ 1 H-pyrazol-3-y1)-3 4-dihvdrogquinazolin-2-

yvi¥cyclopropyl ruethvhaminoypyrimidine-S~carbonitrile {Compound 18} "H NMR (400 MHz,
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DMSO) 3 13.15 (brs, 1H), 7.90 ~ 7.74 (m, 2H), 7.69 - 7.61 {m, 2H), 6.38 (d, 7= 2.3 Hz, 1H),
472 (1, J = 7.6 Hz, 1H), 147 — 1.37 (m, 1H), 0.53 — 0.36 (m, 3H), 0.24 - 0.14 (m, 1H). ES/MS
4491 (MH);

{8)-5-chiore-2-(cyclopropyl{{ 2, 6-dlamine-3-chloropyrimidin-4-vDamine ymethyl 3-3-(1H-
pyrazol-4-yhquinazolin-4(3H}-one (Compound 19}, "H NMR (400 MHz, DMSO) § 7.84 - 7.70
(o, 2H}, 7.68 {dd, J = 8.2, 1.2 Hz, 1H}, 761 {dd, J = 7.8, 1.2 Hz, 1H), 7.57 ~ 7.30 {m, 4H), 4.78
(1,7 = 7.6 Hz, 1H), 1.45 - 1.34 (m, {F), 0.55 - 0.34 (m, 3H}, 0.16 - D.08 (m, 1H). ES/MS 458.1
(M+Hy;

{8)-3-chloro-2-{cyclopropyl{{2,6~-diamino-5-chloropyrimidin-4-yamino Jmethvl-3-{1H-
pyrazol-3-ylquinazolin-4{3H}-one (Compound 20). 'H NMR (400 MUz, DMSO) S 13.17 {brs,
TH}, 7.86{d, J =23 He, 1H), 7.82(t, = 8.0 He, 1H), 7.70(dd, 7 = 8.2, 1.2 Hz, 1H), 7.63 {dd,
=78, L2 Hz, 1H), 749 (brs, 3H), 735 {(brs, 2H), 638 (4, J = 23 Wz, 1H)L, 471 (6, /=77
Hez, THY, 142 - 132 (m, 1H), 0.53 - 037 {m, 31, 0.22 - 0.13 (m, 1H}) BY/MS 458 1 (M+HT;

{S}-2,4-diamino-6-{{ 1 -(5-chloro-4-ox0-3-{1 H-pyrazol-4-v13-3 4-dihvdroguinazolin-2-
vhipropyliamine)pyrimidine-S-carhonitrile (Compound 21). 'H NMR (400 Miz, DMS(H § 7.93
{brs, 2H3, 7.77 (dd, J = 8.4, 7.6 He, 1H), 7.60 - 7.536 (m, 28, 4.78 (1d, J = 7.7, 4.2 Hz, 1H),
1.83 = 1.72 {m, 2H), 072 (1, 7 = 7.3 Hz, 3H). ES/MS 437.1 (M+H )

(8)-4-amino-6-({1-{ 5-chloro-4-oxo-3-(1 H-pyrazol-3-yi}-3 4-dihydroquinazolin-2~
yhethyDaminopyrimidine-S-carbonitrile (Compound 22), "H NMR (400 MHz, DMS( 8 13,14
{bs, 1HY, 7.93 (5, 1H}, 7.87(d, I = 2 He, THYL 775 (1, I = 8 He, 1H), 7.58(dd, I = 8, 1 Hz), 7.54
(dd, J =8, 1Hz, 1H), 743 (d, J =7 Hz, 1H), 7.26 (s, 2H), 6,40 (d, J = 2 Hz, 1H), 4.82 {app pent,
Y= 7 He, THY, 136 (d, T = 7 He, 3H). BR/MS 4081 (VHHTY,

{32 A-diamino-6-(2-(5-chloro-4-ox0-3-(1 H-pyrazol-4-vi}-3 4-dihydroquinazolin-2-
vhpyrrolidin- -yl ipyrimidine-S-carbonitrile (Compound 233, 'H NMR (400 MHz, DMSOY 8
3.06 (brs, 2H), 8.00 (brs, 1H), 771 4, /=80 Hz, 1H), 7.53 (1d, 7 = 8.3, 1.1 Hz, 11, 4.96 -
4.87 (m, TH), 4.16 - 4.04 {m, 1H}, 4.01 - 3.90 (m, 1H), 2.26 - 2.02 {m, ZH), 2.06 - 1.85 (i,
2H). BS/MS 4491 (MHH Ty,

(5)-2 4-diamino-6-(2-(5-chloro-4-oxo-3-{ I H-pyrazol-3-y1)-3,4-dihvdrogquinazrolin-2-
yhipyrrolidin-1-yDpyrimidine-S-carbonitrile (Compound 24). 'H NMR (400 MHz, DMSEG) 8
13.26¢brs, 1H), 7.96(d, /=23 Ha, 1H), 7.72 (t, J/ = &0 Hz, 1H), 7.56 - 7.51 {m, 2H), 6.79 (br
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5, 1H}, 4.61 (brs, 1H}, 4.07 — 3.96 (m, 1H), 3.94 - 3.86 {m, 1H), 2.24 - 2.04 (m, 20, 1.97 (4, J
= 13.6 Hz, 2H} ES/MS 4491 (M+H");

{8})-5-chlorp-2-{cyvelopropyl{thiazolo] 3 4-dfpyrimidin-7-ylamine ymethyl 3-3-{1 H-pyrazol-4-
yhguinazolin-4{3H)}-one {Compound 25). "H NMR (400 MHz, DMS0) 8 9.32 (s, 1H). 8.38 (s
1H), 823 ¢, /=73 Hz, 1H), 7.82 (brs, 2H), 776 (t, /= 7.8 Hz, 14}, 7.64 {dd, 7 = 8.2, 1.2 Hz,
PHY, 7.57{dd, J =78, 12 He, THYL 487 (1, J = 7.6 He, 1H), 155~ 145 {m, 1H), 0.56 - (.46
{ro, 2H), (.43 — 0.34 (m, 1H), 0.27 - 0.20 {m, 1H) BS/MS 4511 (M+H™)

{8}-5-chloro-2-{cyclopropyi(thiazolo] § 4-dlpyrimidin-7-viamino imethvi 13- | H-pyrazol-3-
vhguinazolin-4{3H)-one {Compound 263, HNMR {400 MHz, DME(G) 8931 (s, 1H), 8.34 (s,
1H), 81644, J =74 He, 1H}, 7.82 =777 (m, ZH}, 7.68(dd, /= § 2, 1.2 Hz, 1H), 7.60{dd, J =
7.8, 12 Hz, IH), 640(d, 7 =23 Hz, 1H}, 475(, J=77Hz, 1H), 1.59 - 149 (m, 1H), 0.52 -
0.44 (m, 2H), 0.42 ~ 0.33 (m, 2H). BS/MS 451.1 (M+H");

(S3-2-amino~-4-{{{5-chioro-4-oxo-3-{ 1 H-pyrazol-4-v13-3.4-dihydroquinazolin-2-

yi}{cyclopropy imethyamino }-6-methyipyrimidine-5-carbonitrile (Compound 27). 'H NMR
(400 MHz, DMSOY S 7.83 - 7.77 (m, 2H), 763 (dd, 7= 82, 1.2 Hg, 1H), 760 (dd, /= 7.8, 1.2
He, TH), 481 (1, 7 = 7.5 He, 1FD, 232 (5, 3H), 1.45 - 1.35 {my, 1H), (.53 ~ 035 (m, 3H), 0.16 -
0.08 (m, TH) BES/MS 448.1 M+H 'y

{3)-2~-amino-4-{{{5-chloro-d-oxo-3-(  H-pyrazol-3-v1}-3 4-dihydroguinazolin-2-
viYeyclopropylimethylamino)-6-methyvlpyrimidine-5-carboniirile (Compound 28). 'H NMR
(400 MHz, DMSOY & 13,1 U ibrs, 1H), 787 779 {im, 2H), 7.67 (dd, /= 8.2, 1.2 He, 1H), 7.62
(dd, J= 7.8, 1.2 Hz, 1H), 638(d, /=23 Hz, iH), 473 {4,/ = 7.6 Hz, 1H}, 2.30 (s, 3H}, 1.47 ~
1.37 (m, 1H), 0.53 — 037 Gm, 3H), 0.24 - 015 (m, TH). ES/MS 448.1 (M+H);

{(8)-2,4-diamino-6-{{{B-chloro-4~oxo-3-(1 H-pyrazol-d-y1}-3 d-dihydroquinazolin-2-
v} eyclopropyDmethyDamine jpyrimidine-S-carbonitrile (Compound 29). 'H NMR (400 MHz,
DMSO) S 8.05 (dd, J=8.0, 14 He, 18, 801 {dd, /= 7.8, 1.4 Hz, 1H), 7.80 (brs, 2H), 7.52 ¢4,

J=7.9 He, UH), 4.99¢t,J = 7.2 Hz, 1H), 1.37 -~ 1.27 (m, 1H), 0.47 - 0.23 (m, 3H), 0.18 - 0.08
{mn, 1H}. ES/MS 4491 (M+H);

{832 4-dlamino-6-({{R-chloro-4-oxo-3~(1H-pyrazol-3-y-3 4-dihyvdroguinazolin-2-
v} cyclopropyl methylamine)pyrimidine-S-carbonitrile {Compound 303 'H NMR (400 MHs,
DMSO) 6 i3.18¢brs, IHL 807 (dd, /=79, 14 Hy, 1H), 803 (dd, /= 7.9, 1.4 Mg, 1H), 7.86
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(d, /=24 Hz, 1H), 7.54 {t, /=79 Hg, 1H), 6.39(d,J = 23 Hz, 1H), 4.94 - 438 {in, 1H), 1.44
- 1.34 {m, 1H), 0.46 ~ 0.32 (m, 3H), 0.20 - 0.10 (m, 1H). ES/MS 449.1 (M+H";

(S¥2 4-diamino-6-{{cyclopropyl{ 5, &-dichloro-4-ox0-3-{ 1 H-pyrazol-4-vi}-3,4-
dihydroguinazolin-2-ylimethyljamino )pyrimidine-S-carbonitrile (Compound 31). 'H NMR (460
MHz, BMSOY 6 7.96 (d, 7= 8.6 He, TH), 7.7& (brs, 2H), 7.536 {d, J = 8.5 Hz, 1H), 494 (1, J =
7.2 Hz, FHY, 136 - 1.26 (m, 1H), 046 - 0.28 {m, 3H}, .16 - 0.09 {m, 1H). ES/MS 483.1
(MHHY:

{8)-2,4-diamino-6-{{cyclopropyl(5 &-dichloro-4-ox0-3-(1 H-pyrazol-3-v1)-3 4~
dihydroguingzolin-2-ylimethy amino)pyrimidine-S-carbonitrile (Compound 32). 'H NMR (400
MHz, DMBSO) 8 1318 (brs, 1H}, 7.97 (d, 7 = 8.6 He, 1H), 7.86 {brs, 1H), 7.538 {4, J = &.6 Hz,
IHL 639 (brs, 1HY, 487 {t, /= 7.1 He, 1H), 140130 (m, 1H), .44 - 0.32 {m, 3H), 0.18 -
(11 (m, TH). BS/MS 483.1 (M+H;

{S)-2,4-diamino~6-((1-{8-methyl-4-oxo-3-( | H-pyrazol-4-y1}-3 4-dihvdroguinazolin-2-
yhpropyljarnino)pyrimidine-S-carbonitrile (Compound 33). TH NMR (400 MHz, DMSO) § 7.96
—7.86 (m, 4H), 7.72 - 7.68 (my, TH), 744 - 739 {m, 1H}, 494 {4d, 7 = 7.1, 4.2 Hz, 1H), 2.57 (s,
3HY, 193 — 183 (m, TH), 175 - 163 {m, 1H), 070 (6, /= 7.3 Hz, 3H). ES/MS 4171 (M+H):

(83-2 4-diarumo-6-{(1 -(R-methyl-4-oxo-3-{ 1 H-pyrazol-3-vh-3 4-dihydroguinazotin-2-
vipropylamino)pyrimidine-S-carbonitrile {Compound 34). 'H NMR (400 MHz, DMSO) &
1339 (bre, 1H), 7.97 - 7.88 (m, 2H}, 7.77 ~ 7.67 {m, 2H), 7.61 ~ 7.52 (m, 1H), 744 {1, J = 7.6
Hz, 1H}, 649 {d, /= 23 Hz, 1H}, 4.86 (td, J = 6.8, 4.4 Hz, 1H), 2.58 (5, 3H), 2.05 - 1.91 (m,
FH), 177 - 165 (m, 1H), 0.72 (t, J = 7.3 He, 3H) BS/MS 417.1 (M+H )

{5}-2.4-diamino-6~{{1-{5-fluoro-G-methyl-d-oxo-3-{ 1 H-pyrazol-4-yi}-3 4-dihydroguinazohn-2-
vhpropylhaminejpyrimidine-S-carbonitrile (Compound 35). 'H NMR (400 MHz, DMS0) 5 7.87
{brs, 2H), 7.08 (ddd, J = 8.3, 5.5, L.OHz, 1H), 7.50 (br s, 2H), 7.19 (dd, J = 11.0, 8.3 Hz, 1H),
490G (td, J = 7.2, 4.1 Hz, 1H}, 249 (s, 3H), 192« 182 G, TH), 1L.75 - 162 {m, 1HD, 070 (1, /=
7.3 Hz, 3HY BS/MS 4352 (M+HY);

(8)-2,4-Hamino-0-{( 1 -{S-thuoro-B-methyl-d-oxo-3-(VH-pyrazol-3-yi)-3,4-dihvdroguinazolin-2-
yhpropyhiamine jpyrimidine-3-carbonitrile (Compound 36). 'H NMR (400 MHz, DMSO) §

13,18 (brs, 1H), 7.90(dd, S = 2.4, 0.8 Hz, 1H), 7.70 {dd, 7 = 8.4, 5.4 Hz, 1H), 7.63 {(brs, 2H),
7.45 (brs, J = 83 He, 1H), 721 (dd, /= 109, 83 Hy, 1M}, 649 (dd, J = 2.4, 0.8 Hz, 1H), 4.581
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(td, J = 7.1, 4.4 Hz, 1H), 2.51 {5, 3H), 1.96 (ddt, 7 = 14.4, 11.6, 7.1 Hz, 11D, 171 {dp, J = 14.5,
7.2 Hz, 1HY 0.72 (4, 7 = 7.3 He, 3H). ES/MS 435.2 (M+H');

{8}-5,8-dichloro-2-{cyclopropyi{thiazolo S 4-dipvrimidin-7-vlamino ymethyi}-3-( H-pyrazol-3-
vhguinazelin-4(3H ~one (Compound 37}, 'H NMR (400 MHz, DMSO) § 9.27 (s, 1H), 8.30 (s,
IHY 8.02¢d, J=7.0Hz, 1H), 796 (d,/=85Hz, 1H)}, 7.75{(d, f = 2.4 Hz, 1H), 7.56 (4, J = 8.5
Hz, THY, 631 (4, /=24 Hz, 1H), 490, /= 7.6 Hz, 1H}, 1.58 - 1.47 {m, 1H}, 0.51 - 035 {(m,
3H), 0.32 - (.24 (m, 1H). BES/MS 4851 (MHH ),

(8)-5,8-dichloro-2-(cyclopropyl{thiarolo! 5 4-dlpyrimidin-7-ylaminomethyl - 3-{  H-pyrazal-4-
vhiguinazolin-4(3H)-one (Compound 38). 'H NMR (400 Mz, DMSO) § 9.28 (s, 1H), 8.32 (s,
THYL 807, J=T75H s 1H), 7894 (dd, ./ = 8.5, 0.7 Hz, 1H), 7.74 (brs, 2H), 7.54 (dd, 7 = 8.5,
0.7Hz, IH), 5.00{, J =75 Hg, 1H}, 1.54 - 145 {m 1H}, .52 - .36 {m, 4H), 0.27 - 0,19 {m,
TH) BS/MS 485.1 (M+HT),;

(83-5,8-dichloro-3-(1 H-pyrazol-4-y1}-2-( 1 -{thiazolol 5 4-dipyrimidin- 7-
yiamino)propyhquinazolin-4(3H}-one (Compound 39}, 'H NMR (400 MHz, DMSO) & 9.28 (4,
J=08Hz, THY, 837 (d, /= 0.8 He, TH), 833 {d, J = 7.3 He, 1HL, 790 (dd, J = 8.6, 0.9 Hz,
FH, 7.81 (brs, 2H), 751 (dd, /= 8.5, (.8 Hz, 1H), 5.02 {td, J = 7.6, 4.8 Hz, 11}, 2.07 - 1.94
(m, 1H}, 1.93 - 180 {m, 1H), 0.82 {1, 7 = 7.3 He, 3H). ES/MS 473.1 (M+H")

{33-5,8-dichlorp-2-{1-{imidazo| 2,1 -{}{ 1 2 41mazin-4-ylaminoypropy)-3-{ L H-pyrazol-4-
yhquinazotin-4(3H}~one {Compound 40). 'H NMR (400 MHz, DMSO) 5 8.88 (d.J = 7.2 Hz,
TH), 807 (s, 1H}, 805 (d, /= 1.1 He, 1H}, 7.91 {d, J = 85 Hz, TH}, 7.80 (brs, 2H), 7.60 (4, J =
12Hez, THY, 752 (4, J=8.5He, THL 496 (1d, J = 7.6, 4.9 He, 1H}, 2.06 - 1.95 (m, 1H), 1.93
1.86 (m, 1Hy, 0.82 (4, J = 7.3 He, 3H). BR/MS 456.1 (M+H '}

{8)-3,8-dichlioro-3-{ 1 H-pyrazol-4-y - 2-( 1 {pyrido] 3, 2-dlpyrimidin-4-
yiaminopropyhiguinazolin-4(3H -one (Compound 41). "H NMR (400 Mie, DMSO) § 13.24 (br
s, 1HY 931 (brs, 1H}, 892 (dt, J =44, 1.1 Hz, 1H}, 862 (s, 1H}, 8153 {dt, J = 8.5, 1.2 He, 1H),
7.99 - 790 {(m, 2H), 7.88(dd, s = 2.4, 09 Hz, 1H}, 7.57 {dd, /= 8.5, 0.9 Hz, TH), 642 (dd, 7 =
24,09 Hz, iH), 514 {(td, J = 7.6, 4.6 Hz, 1H), 2.6 - 2.03 {m, 1H), 1.94 - 1.82 (m, 1H), 0.87 -
0.77 (¢, J = 7.3 Hz, 3H). ES/MS 467.1 (M+H ),

{8}-5,8-dichloro-2-(1-{{ 6~chloropyrido! 3 2~dlpyrimidin-4-ylaminopropyl 3-3-(1 H-pyrazol-4-
vijquinazolin-4(3H}-one (Compound 42). 'H NMR (400 Mz, DMSO) 8 9.13 (4, J = 7.5 Hz,
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1H), 8.61 (s, 1H}, 8.19 (4, J = 8.8 He, 1H), 7.97 (4, J = 4.7 Hz, 1H), 7.95¢d, J = 4.5 Hz, 1H)
7.81 (s, 2H), 7.56 (d, J = 8.5 Hz, 1H), $.17 (td. J = 7.4, 4.6 Hz, 1), 2.13 - 2.01 {m, 1H), 1.89 -
1.79 (m, 1H), 0.82 (4, 7 = 7.3 Hz, 3H). ES/MS 501.1 (M+H");

{5}-5,8-dichioro-2-(1-(imtdazo{ 2,1-1)] 1,2 4}triazin-4-viaminopropyD-3-( 1 H-pyrazo}-3-
yhiquinazolin-4(3H}-one (Compound 43). 'H NMR (400 MHz, DMSO) 8 .76 (d, J = 7.3 He,
1HY, 8.05{d, J= 1.1 Hz, TH), 8.04 (s, 1HY, 793 (4, .7 = 85 Hz, 1H), 784 (d, J = 2.4 Hz, 1H),
THO(,J= 12 e, 1H), 785(4, 7 =85 He, THYL 638 (0, /= 24 He, 1HL 491 (&, 7 = 7.6, 4%
He, TH}, 2,13 - 2.02 (m, 1H), 1.92 -~ 1.83 {m, 1H), 0.81 {f, /= 7.3 Hz, 3H). ES/MS 456.1
(M+HY:

(8)-5.&-dichioro-3-(1 H-pyrazol-3-v1}-2-( 1 ~{pyrido[3,2-d]pyrimidin-4-
viamino)propyhquinazoiin-4(3H)-one (Compound 44). 'H NMR (400 MHz, DMSO) § 13.24 (br
s, 1H), .94 - 8.90 (m, 1H), 8.65-8.60 (m, THY, 815(d, J=806Hz, 1H), 796 {d, J = 8.5 Hz,
1H), 7.88(d, /=24 He, 1H), 7.57(.J =85 Hp, 1H), 642(4, 7=24Hz, 1H), 517 - 5.11

{m, 1H}, 2,16 - 205 {m, 1H), 194 - 182 (m, 1H), 082 (4, J = 7.3 Hz, 3H). BS/MS 467.1
(MFH);

{5}-5,8-dichioro-2-(1-{{&~chloropyrido[3,2-d]pyrimidin-4-yhaminolpropyvl}-3-{ LH-pyrazol-3-
yhquinazolin-4(3H}-one (Compound 45). 1 NMR (400 MHz, DMS() 8 8.97 (brs, 1H), 8.55
(s, 1H}, 818 (d, /=88 Hz, 1H}L 797, /=85 Hx, 1H), 7.95¢(d,7 =88 Hz, 1H), 7538 (d,J =
85 Hz 1My, 641(d, /=24Hz 1H),S513(d,/7=73,46Hz 1H) 215 2.04 (m, 1H), 1.86 -
1.75 (m, 1H, 080 {4, 7 = 7.3 Ha, 3H). BS/MS 5001 (M+H"y,

{8)-3,8-dichloro-3-( 1 H-pyrazol-3-y-2-(1 -(thiazolo{ 5 4-dlpyrimidin-7-
ylaminopropylguinazolin-4(3H}-one (Compound 48}, 'H NMR (400 MHz, DMSO3 8§ 9.28 (5,
THY, 833 (s, 1HL 22 (4,7 =75 Hz, 1H}, 7.93(d, J = 85Hz, 1H), 783 {d, J = 2.4 Hz, 1H),
7.54(d,J = 8.5Hz, 1H),639(d, ./ = 24 Hz, 1H}, 5.053 - 4.93 {m, 1H), 2.1 ~ 2.02 {m, 1H},
1.89 - 1.79 (m, 1H), 0.8 (¢, J = 7.3 Hz, 3H). BES/MS 473.1 (M+H),

(R}-2-(2-(benzyloxy}-1-(thiazolo] 5 4-dlpyrimidin-7-ylamino)ethvi}-3~-chloro-3-{ 1 H-pyrazoi-4-
yhiguinazotin-4(3H)-one (Compound 47}, 'H NMR (400 MHz, DMS0) 5 13.15 (5. 1H), 9.28 (s,
TH}, 847 {4,/ = 7.0 Hz, 1H), 8.39 (s, 1H), 7.96 (5, 1H), 7.71 {dd, / = 8.4, 7.7 Hz, 1H), 7.58 (s,
EHY, 7.57 - 751 (m, 2H), 7.27 = 707 (m, ZH}, 707 - 7.1 (m, 2H), 5.30 (g, J = 6.4 Hz, 1H),
443 -4.33 (ABg, 2H), 3.94 (dd, J = 104, 5.4 Hz, 1H), 3.85 {dd, J = 10.1, 7.0 Hz, 1H). ES/MS
5311 (MHH'x
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{R}-2-(A~(benzyloxy}-1-{thiarolo] 5, 4-djpyrimidin-7T-ylaminojethyl)-S-chlore-3-{ 1 H-pyrazol-3-
yhquinazolin-4(3H)-one {Compound 48}, "H NMR (400 MHz, DMEG S 1319 (brs, 1H), 9.2%
{s, 1H), 837 - 829 (m, 2H), 785 - 779 (m, 1H), 7.78 — 7.70 {n, 1H}, 7.63 -~ 7.55 (m, 2H), 7.26
=742 {m, SH), 633 (4 7= 2.2 He, 1H), 53.30(dt, J = 7.5, 5.3 Hz, 1H), 442 - 4.33 {ABg, 2H),
398 (dd. J = 101, 4.7 Hz, 1H), 3.82 {dd, J = 10.1, 6.9 Hz, 1H). BR/MS S31.1 My

{8}2 4-diammino-6-{{ 1 -(S-chiore-3-{5-(-methoxypropy)- 1 Hepyrazol-3-yii-d-0x0-3 4~
dihydroguinazolin-2-ylipropyhamino)pyrimidine-5-carbonitrile (Compound 49). 'H NMR (400
MHz, DMSO) 8 1286 (brs, 1H), 785 - 7.62 (m, 6H), 7.57 {ddt, J = 9.1, 7.6, 1.3 Hz, 2H}, 7.44
~ 712 (brs, 3H}, 6.24 (s, 1H}, 474 {q, ./ = 6.9 Hz, 1H}, 336 - 328 {m, 2H}, 3.21 (4,7 = 1.0
Hz, 3HY, 270 -2.59 {m, 2H), 2.04 - 192 {(m, 1H), 182 <171 {m, 3H), 0.75 (1, .7 = 7.3 Hg, 3H).
ES/MS 5092 (M+HT);

{R)-5-chloro-2-{2-hydroxy-1-{thiazolof 5 4-dipyrimidin-7-viaroinoyethyl - 3-{ L H-pyrazol-4-
yhguinazolin-4(3H}-one (Compound 50). 'H NMR (406 MHz, DMS0) § 9.31 (s, 0.2HL 9.29 (s,
0.8F), B.41 (s, 0.8F), 837 (s, 0.2H), 8.17 — 8.10 {m, 1H), 7.90 — 7.83 {m, 2H), 7.69 {1, J = 8.0
Hz, 1H}, 7.57 =7.50 {m, 2H)}, 5.12 - 505 (m, 1H}, 442 (d, 7= 53,0 Hz, 0.4H}, 3.86 (dd, J = 11.2,
55 Hz, 0.8H), 3.75 (dd, J = 11.3, 6.2 Hz, 0.8H}. E&/MS 441.1 {(M+H:

{R}-5-chioro-Z-{2-hydroxy-1-{thiazolo] 5 4-dlpyrimidin-7-viaminoejethvl -3-{ 1 H-pyrazol-3~
yhquinazolin-4(3H}-one {Compound 51). 'H NMR (400 MHz, DMSO) 5 2.30 (s, 1H), 835 (s,
THY, &124d, /=77 He, 0.2H), 800 (d, /=71 Hz, 0.8H), 796 (d,J = 24 Hz, 0.2H), 788 (d, J
=23 He, O8H), 7.73 (, /=80 Hz, 1H), 7.61 - 746 (in, 2H}, 648 {d, J = 2.4 Hz, 0.2H}, 6.44
(d, = 2.4 Hz, O.8H), S.07 - 498 (m, 1H), 438¢(4,.7=55Hz, 0.4H), 3.84 (dd, F=11.4, 45
Hz, 0.8H), 3.75 (dd, J = 11.3, 5.6 He, 0.8H). ES/MS 441.1 (M+H'y;

83 2-(1-({9H-punin-6-yDamine ipropyl -5,8-dichloro-3-( Hepyrazol-3-yguinazolin-4{3H}-one
{Compound 52). 'H NMR (400 MHz, DMSO) 8 13.24 (brs, 1H), 835 (brs, 2H), 7.98 - 7.89
{m, 2H), 7.61 - 7.56 {(my, 1H}, 6.50 (brg, 1H), 5.01 —4.92 (m, 1H}Y, 2.20 - 2.07 (m, 1H), 1L.91 -
180 {m, 1H), 0.87 {t, 4 = 7.3 Hz, 3H). ES/MS 456.0 (M+H);

{S)-5,8-dichloro-2-(1-{{2-fluore-9H-purin-6-yhaminejpropyl)-3-{ H-pyrazol-3-yhkuinazolin-
43H}-one (Compound 53). 'H NMR (400 MHz, DMSO)Y 8 1325 (brs, 1H), 827 {d, J = 7.4 Hz,
TH), 818 (s, IH)L 796 (4, /= RS Hz, 1HY, 789, /=24 Hg, 1H), 7.57(d, ./ = 8.5 Hz, 1H},
6.41 (d,J = 2.4 Hz, 1H), 4.85 — 4.74 {m, 1H), 2.15 - 2.00 (m, 15H), 1.92 — 1.83 {1, 1H), 0.86 1,
J= 73 He, 3H) BES/MS 474.0 (M+H'Y;
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{(S)-5,8-dichloro-3-{ 1 H-pyrazol-3-y1}-2-{ I (thieno[ 2,3-d jpyrimidin-4-
vlamino)propylquinazolin-4(3H}-one {Compound 54). 'H NMR (400 MHz, DMSO) § 8.42 (d,
J= T3 He, 1HY, 833 (s, 1H), 794 (d, =85 He, 1HYL 785{d, /=24 Hz, [H), 781 (4,7 =60
He, THY, 763 (d, /=59 Hy, 1H), 756 {4, S = 85 Hz, 1H}, 6.45(d, J = 2.3 Hz, 1H}, 4.87 ¢ddd,
J=90 71,45 He, 1H), 2.21 - 2.08 (m, 1H}, 1.96 - 1.85 (m, 1H)}, 0.90(, J =73 Hz, 3H).
ES/MS 472.0 (M+H )

{83-5,8-dichloro-2-(1-((2-fluoro-YH-purin-d-yhaminoypropyh-3-{  H-pyrazol-4-yhquinazolin-
4(3H)-one {Compound 55), 'H NMR (400 MHz, DMSO) 5 £38(d, 7 = 7.3 Hz, 1H), 8.21 {s.
TH}, 7.94 (d, 7 = 8.5 Hz, 1H), 7.82 (s, 2H}, 7.55 (d, J = &5 Hz, 1H), 4.95 - 4.85 {m, 1H}, 2.06
1.96 (m, 1H), 1.93 — 1.83 (m, 1H), 0.87 (1, J = 7.3 Hz, 3H). ES/MS 474.0 (M+H )

{3}-5,8-dichloro-3-(1H-pyrazol-d-vi}-2-{ I -{thieno| 2,3 -d|pyrimidin-4-
viamine)propylhquinazolin-4(3H)-one (Compound 56). 'H NMR (400 Mz, DMSO) § .43 (d,
J=T72Hz, H), 838, 1H), 701 {d, /=85 Hz, 1H), 7.87 {5, 2H), 7.82 (d, /= 6.0 Hz, 1H},
703 (d, S =6.0Hz, 1H), 7.54{d, J =85 He, 1H)L 4.97 - 490 (m, 1H}, 2.12 - 1.99 {m, 1H),
197 - 1.84 (m, TH), 0.90 {6, J = 7.3 Hz, 3H). ES/MR 472.0 M+H ™y,

I

{53-2-(1-{{5-bromothienc| 2, 3-dJpyrimidin-4~yhaminoethvl)-S-chloro-3-{ 1 H-pyrazol-3-

vhquinazohin-4(3H}}one {Compound 126);

{83-2-(1-{{OH-purin-G-yhaminopropyi}-3.&-dichlore-3-(1 H-pyrazol-4-yviquinazolin-4{3H }-one
(Corapound 573, 'H NMR (400 MHz, DMSO) 8§ 8.71 (brs, 1H), 8.49 (br s, 1H), 845 (brs, 1H),
706 - 7.86 (m, 3H}, 7.50 (d, ./ = 8.5 Hz, 1H}), 5.09 - 5.00 (m, 1H), 2.14 - 2.02 {m, 1H), 1.96 -
1.80 (m, 1H), 0.89 (4, .7 = 7.3 Hz, 3H). ES/MS 456.0 (M+H");

{8)-5.8~dichloro-2-{1-{5-fluoro-TH-pviroio[2,3-djpyrimidin-4-vhaminopropyl)-3-(1 H-pyrazol-
4-yhquinazolin-4(3H)-one (Compound 58}, 'H NMR (400 MHz, DMSG) 8 8.17 (s, TH), 7.98 (d,
J = 8.5 He, 1H), 7.88 (s, 2H), 7.58 (4,7 = 8.5 Hz, 1H), 7.28 (br s, 1H), 7.21 ¢s, 1H), 5.21 (4,
=72, 4.6 Hz, 1H), 2.05 - 1.97 {m, 1H}), 1.82 - 1.72 {m, 1H), 082 (, J = 7.3 Hz, 3H). ES/MR
4730 (M+H);

(53-5,&-dichloroe-2-(1-{{5-8uoro-TH-pyrrolo] 2 3-dipyrimidin-d-yljamino jpropyl - 3-{ 1 H-pyrazol-
3-yhquinazelin-4{3H}-one (Compound 59). 'H NMR (400 MHe, DMS(O) 8 13.31 (rs, PH),
11.67 (bra, 1H), 813 (s, 1H}, 800 (d, J = 8.5 Hz, 1H), 7.94(d, J = 2.4 Hz, TH), 7.60(d, J = R.6
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ez, 1H), 7.19 (s, 1H), 6,48 (d, J = 2.4 Hz, 1H), 5.21 — 5.13 (m, 1H), 2,12 - 1.98 (m, 1H), 1.83 -
1.68 (m, 1H), 0.81 {t. J = 7.3 He, 3H). BES/MS 473.0 (M+H');

{8)-5-chloro~3-{ 1 H-pyrazol-3-yh-2-{ 1 -(thieno[ 2, 3-d pyrimidin-¢-viamino)ethyl jguinarolin-
4(3H)-one (Compound 60). 'H NMR (400 MHz, DMSO) 8 8.57 (d, J = 6.6 Hz, 1H), 8.35 (s,
THY, 7.88(d, /=24 Hz TH) 7.78(d,J = 6.0 Hz, 1H}, 7.74 - 7.70 (m, 1H}, 7.63 (4, 7 = 6.0 Hz,
PHY, 7.57 (s, TH), 7.55 (8, 1H, 6.52(d, 7= 2.3 Ha, 1H)L 488 {p, /=68 Hy, TH), 1.54 (4, 7 =
6.9 Fiz, 3H). HS/MS 424.1 (M+Hy;

{S3-S-chiore-2-(1-(furo[3,2-dipyrimidin-4-ylaminoethyl }-3-(1 H-pyrazol-3-yliguinazolin-4(3H)-
one {Compound 613 "H NMR (400 MHz, DMSO) 5 13.20 {s, 1H), 9.48 (brs, 1H), 8.56 (s, 1H),
847 (dr, 7 =2.1,1.0Hz, 1H), 7.89(d, =24 Hz, TH}, 7.75 (dd, J = 8.5, 7.6 Hz, 1H), 7.59 (s,
VG, 7.57 (s, TH), 7.12(dd, /= 2.0, 1.0 Hz, 1H), 6,54 (d, /= 2.3 He, 1H), 5.00 - 4.90 (m, 1H},
1.55{d, 7 = 6.8 He, 3H). ES/MS 4081 {k’i-i—-_i—f};

{8}-5,8-dichloro-2-( I -{fure[3 2-dlpyrimidin-4-vlaminopropyl}-3-(1 Hepyrazol-3-vlquinazolin-
4(3H)-one (Compound 62). 'H NMR (400 MHz, DMS0) 8 13.20 (brs, 1H), 9.23 (br s, 1H),
851 (s, IHL 846, J=22He, 1H)YL 7.95¢d, /=85 Hz, 1H), 7.86 (d, /= 2.4 Hz, 1H),7.58
(4, J=85Hz 1H), 712{d, J=22 Hz, 1H), 6,48 {d,.J = 2.4 Hr, 1H), 493 - 485 {m, 1H), 2.21
~2.09 (m, 1H), 2.00 -~ 1.88 {m, 1§}, 0.88 (1, / = 7.2 Hz, 3H). ES/MS 456.0 (M+H");

{S)}2-amino-4~chioro-6-({{5-chlora-4-oxo-3-(1 H-pyrazol-3-yi}-3,4-dihvdroguinazolin-2-
yli(eyclopropyvlmethyDamine )pyrimidine-S-carbonitrile {(Compound 63), 'H NMR (400 MHz,
DMSO 8 13.08 (brs, 1H), 785778 {m, 2H), 7.07 {dd, /= 8.2, 1.2 Hz, 1H), 7.62 {dd, J =
7.8, L2 He, 1H)Y, 7.57(d, /=74 Hz, 1H), 7.29(brs, 1H), 6.35(d, 7 = 24 Hz, 1H), 471 (1, J =
7.7 Hz, 1H), 148 — 1.3% (., 1H), 0.54 - 038 {m, 3H), 0.22 - .13 Gm, TH) ES/MS 468.1
(MAH )

{83-S-chioro-2-(1-{(2,6-diamino-S-chloropyrimidin-d-yhamino)ethvD-3-(1 H-pyrazoi-3-
vhquinazolin-4{3H}-one {Compound 64). 'H NMR (400 MHz, DMSO) § 13.22 (br s, 1H), 7.91
{d,f =24 He, TH), 781 (1, /= 8.0 He, 1HL 771 {d, /= 6.8 He, 1H), 7.66 (dd, /=82, 1.2 Hz,
TH), 7.62 ¢dd, J =78, L2 Hz, 1H), 7.52 (brs, 2H), 738 (br s, 2H), 6.54 {d, J = 2.4 He, 1H),
479 (p,J = 6.7 Hz, 1H), 1.43 (4, J = 6.8 Hz, 3H). ES/MS 432,71 (M+H™y;

{8}-5-chloro-2-(1-{{2,6-diarmmo-S-chloropyrimidin-4-yhaminoepropyh-3-¢ H-pyrazol-3-
yiguinazoelin-4(3H }-one (Componnd 653, 'H NMR (400 MHz, DMS0) 5 13.26 (br s, 1Hy, 7.94
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(d,J He, TH), 7.80 (t, J = 8.0 Hz, 1H), 7.66 - 7.58 (m, 3H), 7.50 (br s, 2H), 7.30 (br s,
THY, 6.59(d, J = 2.3 Hz, 1H), 4.64 (td, J = 7.5, 3.9 Bz, 1H), 2.07 - 1.94 (m, 1H), 1.89 - 1.77
(n, 1H), 0.74 (1, J = 7.3 Hz, 3H). BY/MS 446.1 (M+H");

{8})-5,8-dichloro-2-{1-({2,6~diamino-3~-chloropyrimidin-4-yhamino jpropyi-3-(1 H-pyrazol-3-
vilgquinazolin-4(3H -one (Compound 66). 'H NMR (400 M¥e, DMSO) & 13.28 (brs, 1H), 8.01
(d,.J=85Hz, 1H)L795(d, /=24Hz, 1H), 761 {d, /=85 Hz 1), 7.56 {bre, 1H}, 7.4 {br
s, 1HY, 734 (brs, 2H), 6.52 (d, /= 23 Hz, 1H), 4.83 (td, J == 7.0, 4.5 Hz, 1H}, 2.07 ~ 1.95 {m,
1HY, 183 — 1.72 {m, TH), 0.77 €, J = 7.3 Hz, 3H). BS/MS 480.0 (M+H )

{8})-5-chlore-2-(1 {2, 6-diamino-S-chloropyrimdin-4-vhaminoyethyi - 8-flucro-3-(V H-pyrazol-3-
yhquinazolin-4(3H}-one {Compound 67). '"H NMR (400 MHz, DMSO) 4 13.25 (br s, 1H), 7.92
{d,./=23Hz 1H), 7.77(, /=92 Hg, 1H}, 768 {(d, /= 6.6 Hz, 1H), 7.62 {dd, / = 8.8, 4.5 Hz,
1H), 7.49 {br s, 2H), 7.34 (br s, 2H), 6.53 (L J = 2.3 Hz, 1H), 4.81 (p, J = 6.6 Hz, 1H), 1.44 (4,
A= 6.7 He, 3H). BS/MS 4501 (M+H ),

{8}-3-chioro-2-(1-{(2,6~-diamino-3-chloropyrimidin-4-yi Jamino propy!-8-flucro-3-( | H-pyrazol-
3-yi)quinazolin-4{3H}-one (Compound 68} 'H NMR (400 Mz, DMSG) 5 13.27 (s, 1H), 7.94
(d,/=24Hz 1H),7.76(dd, J =96, 88 He, 1H), 761 (dd,.7=8.%, 45 Hz, 1K), 7.53 (br s,
2H), 7.41 (brs, 3H), 7.19 (brs, 2H), 638 {d, J = 2.3 He, 1H), 4.68 - 4.61 {m, 1H}, 2.06 - 1.95
{(m, TH), 188~ 1.76 (w, 1H), 0.76 (8, 7 = 7.3 Hz, 3H). ES/MS 464.1 (M+H Ty

{53-5,8-dichloro-2-{ 1-((2,6-diamino-S~chloropyrimidin-d-yllaminoYethyl-3-( H-pyrazol-3-
viquinazolin-4(3H)}-one ((;ompound 69}, TH NMR (400 MHz, DMSO) § 13.27 (s, 1D, 8.02 {4,
J=86He 1H), 7.94(d, =24 Hy, 1H), 7.7  (brs, 1H), 7.62 (4, J = 8.5 He, 1H), 748 {brs,
2HY, 7.41 {brs, 3H), 649 (d, J = 23 He, TH), 488 {p,./ = 6.7 Hz, 1H}, 143 {d, J = 6.7 Hz, 3H}.
ES/MS 466.0 O0M+H ™y

{S}-S-chloro-2-{cyclopropyl{(2,6-diamino--chicropyrimidin-4-ylaminoymethy-&-fluore-3-
{1H-pyrazol-3-yvhquinazolin-4(3H}-one {Compound 70). 'H NMR (400 MHz, DMSO) § 13.29
{5, 1H}, 7.86 (4, J = 2.4 He, 1H), 7.79 (dd, 7 = 9.6, &8 Hz, 1H), 7.64 {dd, J = 8.8, 4.5 Hz, 1H),
749 (brs, 3H}, 734 (brs, 2HYL 637 ¢d, J = 24 He, 1B, 4.73(t, J = 7.7 He, 1H), 145 1.33
(m, TH), 0.54 - .36 (i, 3H), 0.23 - 8,15 (m, 1H). BS/MS 476.1 {(M+H');

{5)-5,8-dichloro-2-{cyclopropyvl{{ 2.6-diamino-5-chloropyrimidin-4- vl jamino ymethyh-3-{ 1 H-
pyrazol-3-yDquinazolin-4{3H}-one {Compound 71). 'H NMR (400 MHz, DMSO) 8 13.24 (s,
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TH), $.03 ¢4, 7 = 8.6 Hz, 1H), 7.90 (4, J = 2.4 Hz, 1H), 7.63 (4, = 8.5 Hz, 1H), 7.51 (brs, 23,
742 (brs, SH), 6.40 {d, J = 2.3 Hz, 1H), 4.88 (, J = 7.2 Hz, 1H), 1.46 — 1.36 (m, 1H), 0.50 ~
0.37 (m, 3HL 0.21 - 0.13 (m, 1H). ES/MS 492.0 (M+H");

(83-2-{1-{{ -amino-3-({5-flucropyridin-2-vhethynylpyrimidin-4-yhamincjethyi}-5-chloro-3-
(1H-pyrazol-3-yljuinazolin-4(3H -one (Compound 72). 'H NMR (400 Mz, DMS0) 8 13.30
(s, 1H), 8.78 {d, .J = 2.9 Hz, 1H), 8.08 (g, 1H), 801 - 7.85 {m, 4H}, 763 (dd, s = 74, 1 6 Hz,
TH), 7.48 — 720 (m, 28, 6,52 {d, J = 2.3 ¥z, 1H), 491 - 4.82 (m, 1H), 1.38{d, J = 6.6 Hz,
3H) BS/MS 5021 (+H )

{(Sy-d-oro-3-(1 H-pyrazol-3-y1}-2-{ 1 «{thiazolo{ 5, 4-djpyrimidin-T-ylaminojpropyi}-3,4-
dihvdroguinazoline-S-carbonitrile (Compound 73}, "H NMR (400 MHz, DMSO-dq) 8 13.26 (s,
1H}, 828 (s, 1H), 838 (d, /=73 He, 1H), 833 (5, 1H}, R0Z (dd, /= 6.1, 2.6 Hz, TH), 7.97 -
7.82 ¢m, 3H), 6.50{(d, J=2.3 Mz, 1H), 4.87 (¢d, 7= 82,43 Hz, 1H), 2.13 - 1.81 {m, 2H), (.79
(t,7=7.2 Hz, 3H) ES/MS 430.1 (M+H');

{8}-4-0x0-3-{ 1 H-pyrazol-3-yi-2-( 1 -(thiazolo[ 5, 4-djpyrivnidin-7-viaminoypropyl)-3,4-
ditydroguinazoline-&-varbonitrile (Compound 743, 'H NMR (400 MHz, DMSO-ds) 3 13.19 (5,
1H), 927 (s, 1H), 839 - 830 {m, 3H)L, 829 (4, /=74 Hz, 1H), 782 (dd, 7= 23, L4 He, 1H),
765t J= 78 Hz, 1H), 630 (1, =21 Hz, 1H}, 5.05 - 494 {m, 1H), 2.17 — 1.83 {m, 2H}, 0.83
{t. /= 7.3 Hz, 3H). BS/MS 430.1 (M+H);

{83-2-(1-{{2,6-diamino-S~-cyanopyrimidin-4-yhaminopropyl b4-oxo-3-(1 H-pyrazol-3-yi}-3,4-
dihydroguinazoline-&-carbonitrile (Compound 75). 'H NMR (400 MHz, DMSO-ds} § 13.16 (br.
g, 1H), 837 (d, J="7.8 He, 1H}, 8.03 - 7.85 (m, 3H), 7.84 {d, /=23 Hz, 1H}L 768 /=78
Hy, TH), 7.64 - 7.23 (o, 2H), 645 (4, J =23 Hz, 1H}, 485(td, /= 75,53 He, 1H}, 2.13 - 1.97
{m, 1H), 1.92 < 175 (m, 1H), 081 (6, J = 7.3 Hz, 3H). BS/MS 4281 (M+H Y

{83-2-1-{{ 2-amino-3-cyano-o-methylpyrimidis-4-yhamino propyii-4-0x0-3-{ L H-pyrazol-3-yi}-

3 4-dinydroguinazoline-S-carbonitrile {Compound 76). H NMR (400 MHz, DMSO-de) 8 13.14
(s, 1H), 8.37 (4. J= 7.8 Hz, 1}, .20 (s, 1H), 7.81 (d, J = 2.4 Hz, 1H), 7.74 {5, 2H}, 7.68 (1, J =

TR Hz, IHL 643 (d, /=23 Hx, IHL 489 (td, J=74,54 Hxz, 1H), 2.33 (5, 3H}, 2.19 - 2,01 {m,
1H, 1.97 — 177 {m, 1), 0.83 (. J= 7.3 Hz, 3H). BS/MS 427.2 (M+H )

{8}-3-{4-bromo-1 H-pyrazol-3-yi}-5-chlore-2-( 1 -(thiazolo[ 5 4-djpyrimidin-7-
ylamine jpropyliguinarolin-4(3H)-one (Compound 77). "H NMR {400 MHz, DMS(-de) 8 13.65
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(br. s, TH), 9.30 - 924 (m, 1H), 847 (4, = 7.7 Hz, 1H), 8.33 - £.23 (m, 1H), 8.23 - 8.10 {(m,
2H), 7.83 ~ 7.69 (m, 1H), 7.69 — 7.53 (m, 2H), 5.21 — 4.69 (m, 1H), 2.27 — 1.69 (m, 2H), (.38 -
(.74 (m, 3H), ES/MS 517.0 (M+H");

{8 3-2-(1-{{2,6-dlamino-~-3-chloropyrimidin-4-yllamino)propyl i-4-ox0-3-( 1 H-pyrazol-3-yi)-3 4~
dihydroquinazoline-§-carbonitile (Compound 78). 'H NMR (400 MHz, DMSO-ds) 8 13.26 (s,
TH)Y, 8.54 - 8.23 {m, 283, 791 {d, /= 2.4 He, 1H), 7.69 (4, /= 7.8 He, 1H), 7.63 - 7.09 {m, 4H)},
6.530{(d, /=23 Hz, 1H), 482 (14, 7=7.1, 45 Hz, TH), 2.09 ~ 193 (m, 1H), 1L.85 - 1.67 {m, 1H),
074 (1, =73 Hz, 3H). BS/MS 437.1 (M+H");

{8)2-{1-{{6-amino-3-bromo~1 H-pyrazolo 3 4-djpyrimidin-4-yhamino jpropyl-d-0x6-3-{ 1 H-
pyrazol-4-y1)-3 4-dihydroquinazoline-S-carbonitrile (Compound 79). 'H NMR (400 MHz,
DMSde) § 13.30 (br. s, TH), 811 {dd, J=8.1, 1.3 He, 1H), 805 (dd, .7=7.5, 1.3 He, 1H),
RO1—7.90 (m, 3H)Y, 7.63 (br. s, TH), 7.01 (br. s, ZH), 513 (id, 7= 6.2, 4.0 Hz, 1H), 2.07 - 1.92
(m, M), 1.72 - 1.57 (m, 1H), 0.73 (¢, J= 7.4 Hz, 3H). ES/MS 506.1 (M+H )

(S32-(1-{{H-aminc-3-bromo-1H-pyrarolol 3, 4-dipyrimidin-4-yDaminojpropyl-4-oxo-3-{ 1 H-
pyrazol-3-y1)-3 4-dihydroguinazolive-S-carbonitrile (Compound 80), 'H NMR (400 MHz,
DMEO-d4) 3 13.58 — 12.8€ (i, 2H), £.45 - 834 (m, 2H), 7.99 (4, J = 2.4 Hy, 1H), 7.77 — 7.64
{m, TH}, 7.46 (s, 1H), 6.83 (br. 5, 2H}, 6.55 (d, J= 2.3 He, 1H}, 510 -517 (m, 1H)}, 2.13 - 1.94
{ro, TH), 1.84 - 1.64 (m, 1H), 0.78 (t, J = 7.4 Hz, 3H). BS/MS 506.1 (M+H");

{S}-2-(1-{{G-amine-3-brome-1 H-pyrazole] 3, 4-djpyrimidin-4-yDaminojpropyi -5, 8-dichiore~3-
{1H-pyrazol-3-yljguinazolin-4(3H -one (Compound 813, "H NMR (400 MHz, DMS0-dg) §
13.29 (br. s, 2H), 8.02 - 7.89 (m, 2H), 7.57 (4, J= 8.5 Hz, 1H)}, 7.30 (br. s, 1M}, 6.81 (br. s, 2H},
6.55¢d, J=2.4Hz, 1H}, .05 512 (m, 1H), 210 - 1.93 (m, 1H), 1.0 - 1.60 {m, 1H}, Q.77 (&
J=7.4Hz, 3H). ES/MS 5501 (M+H);

{8)-5,8-dichloro-2-{1-{((6-chloro-1H-pyrazolo] 3,4-djpyrimidin-4-yDaminoypropyl -3-(1 H-
pyrazol-3-yliquinazolin-4(3H)-one {Compound 223, 'H NMR (400 MHz, DMSO-d6) 5 13.20
{bros, 19, 9.03 (d, J= 7.0 Hz, TH), 822 {5, 1H, 790 (d. J=85Hz, 1H), 787 {d, /=24 Hz,
1H), 7.53 (d, J=R5Hz, 1H}, 6.46(d, /=23 Hz, 1H}, 4.60-4.70 (m, 1H}, 2.19 - 2.02 (m, 1H),
1.84 (ddt, /= 16.9, 14.4, 7.3 Hz, 1H), 0.85 (t, J = 7.3 Hz, 3H). ES/MS 491.99 (M+H");

{8¥-2 4-diamino-6-{{1-{3-(4-bromo-1 H-pyrazol-3-yi }-5-chloro-4-0x0-3 4-dihydroguinazolin-2-

yipropyljamino)pyrimidine-5-carbonitrile (Compound 83). 'H NMR (400 MHz, DMSO-d) &
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13,61« 13.53 {m, 1H), §.18 - 8.03 (m, 1H), 7.87 — 7.78 {m, 1H), 7.80 - 7.49 (br. s, 2H), 7.70 —
7.58 (m, ZH), 7.22 (br. 5, 3H), 5.02 - 4.69 (m, 1H), 2.13 — 1.90 (m, 1H), 1.84 - 1.51 {mn, 1H),
0.82 ~0.71 (m, 3H). BS/MS 515.0 (M+H"),;

{8)2 4-diamino-6-({1-(3-(4-bromo- 1 H-pyrazol-3-y1}-3-chloro~-d-oxo-3,4-dikydroguinazobin-2-
yhethyhaminojpyrimidine-S-carbonitrile {Compound 84). 'H NMR (400 MHz, DMSO-d6) 5
1374 - 13,41 (m, 1H), 8.21 - 8.07 (m, 1H)Y, 04 - 7.60 (m, 2H), 7.83 (1, /= 8.0 Hz, 1H), 7.78
753 (my, 2H), 728 (oo g, ZH), 5321 - 4.83 {m, 1H), 1.47 ~ 1.26 (m, 3H). ES/MS 30(.9%

(M"Y

{(8¥-3-{4-brormo-1 H-pyrazol-3-y1}-5 &-dichloro-2-(1 -{thiazolo 5, 4-dlpyrimidin-7-
viaminoethvliquinazolin-4(3H-one (Compound §5). "H NMR (400 MHz, DMSO-de) 8 13.75
—13.42 (u, 1H), 931 - 9.20 (m, 1H}, 8.53 ~8.25 {m, 2H), 8.24 - 8.03 (m, TH), 8.02 - 7.90 (m,
1H), 7.66 — 7.49 (m, 1H), 5.35 - 4.88 {m, 1H), 1.66 — 1.35 {m, 3H). FS/MS 5369 (M+H);

(83-3-{4-bromo-1H-pyrazol-3-y1)-5,8-dichloro-2-(1 -{thiazolo 5,4-djpyrimidin-7-
ylamino)propylquinazolin-4(3H}-one (Compound 86). 'H NMR (400 MHz, DMSO-d,) § 13.76
= 1334 {m, 1H}, 9.31 - 921 {m, 1H), 8.39 - R.22 (m, 2H), .22 - 8.03 {m, 1H), 8.02 - 7.90 {m,
TH), 7.63 - 751 (my, 1H), 5.24 — 4.77 (wo, 1H), 2.28 ~ 1.65 (m, 2H), 0.91 - 0.73 {m, 3H).

BY/MS §52.9 (M+HY;

{(53-5-{methylsulfonyl}-3-( 1 H-pyrazob-3-v1)-2-{1-{thiazolo] 5,4-djpyrimidin-7-
viamino)propyhquinazolin-4(3H)-one (Compound 87). 'H NMR (400 MHz, DMSO-d,) § 13.27
{br.s, 1H), 928 (5, 1H}, 846 (d, F== 7.2 He, 1H}, 835 (s, 1H}, 825 (dd, J= 7.6, 1.5 Hz, 1H},
8.06 - 7.81 (m, 3H), 6.50{d, /=23 Hz, 1H}, 4850 - 4.90 (m, 1H}, 348 {5, 3H}, 2.13 ~ 1.73 {m,
2H), 080 (1, J= 7.2 Hz, 3H). ES/MS 4830 (M+H"Y,

{5}-3,8-dichloro-2-(1-{{6-chloro-3-methyl-1H-pyrazolof 3 4-dpvrimidin-4-yDaminopropyi}-3-
{1H-pyrazol-3-yhqunazolin-4(3H}-one {Compound €8 "H NMR {400 MHz, DMSO-de) &
1326 (br.s, 1HY, 7.96(d, /=85 Hz, iH), 7.89{(d, /=24 Hr, 1}), 7.36 {4, /= 8.5 Hz, 11},
7.37(d, J="7.7Hz, 1H), 644 (d, /=23 Hz, 1H), 5,01 - 5.09 (m, 1H}, 2.62 (s, 3H), 2.12 - 1.96
{(m, 1H), 1.89~ 1.72 {m, 1H}, .79 ¢t, /= 7.3 Hz, 3H). FS/MS 504.0 (M+H);

(S)-S-chloro-2-{1~{{6-chloro-3~-methyi-1 H-pyrazolo]3 4-dpyrimidin-d4-yDaminoethyl - 3-( T H-
pyrazob-3-yhquinazoiin-4(3H}-one {Compound 89). 'H NMR (400 MHz, DMSO-de) 8 13.17
{s, 1H), 7.87 - 7.82 {m, 1H}, 7.7S {4, S = 80 Hy, TH), 7.70 (4, 7= 6.7 Hz, 1H), 7.61 - 7.51 (m,

o~
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2H}, 6.48 (d, = 2.2 Hz, 1H), 4.96 - 4.84 (m, 1), 2.58 {5, 3H), 147 {d, /= 6.8 Hz, 3H).
BS/MS 456.1 (M+HT);

{8)-2-(1-{{6-amino-1 H-pyrazolo{3 4-dlpyrimidin-4-yhaminojethvl}- 5-chloro-3-(1 H-pyrazol-3-
vilquinazolin-4{3H-one (Compound 90). 'H NMR (400 MHe, DMSG-dy) § 13.72 (br. s, 1H),
13.16 (s, 1H), 12.64 (g, 1H), 9.66 (s, 1H), 8.41 (s, 1H), 7.84 (d, J= 2.4 Hz, 1H), 7.74 {dd, /=
8.4,7.6 Hz, 1H}, 7.70 - 7.25 (m, 2H}, 6.62 (4, J= 2.4 Hz, 1H), 4.80 - 4.92 (m, 1H), 1.50¢(d, 7=
6.8 Hz, 3H). ES/MS 423.1 (M+H');

(83-S-chloro-2-(1-{{6-chloro-1 Heopyrazolo[ 3 d-dipyrimidin-4-yijaminoethyl}-3-(1 H-pyrazol-3-
viquinazolin-4(3H}-one (Compound 91). "H NMR {400 MHz, DMBO-de & 13,18 (5, 1H), 9.18
(d,.7= 65 Hz, 1H) 8.19¢s, IHYL 790 (4, 7=24 He, IH)L, 771 (1, J= 80 Hz, 1H), 7.59 - 746
{m, 2H}, 6.53¢d, 7= 2.4 Hz, 1H}, 4.66 - 4.78 (m, 1H}, 149 {d, J= 6.8 Hz, 3H). ES/MS 442.0
(M+H;

{3)-2-(1-{{ 6-amino-3-bromo-1 H-pyrazolo[ 3, 4-dipyrimidin-d-vijaminojethyl}-S-chioro-3-( 1 H-
pyrazol-3-yvhiquinazolin-4(3H}-one (Compound 92). 'H NMR (400 MHz, DMSO-ds) 8 13.29
(s, 1H), 13.03 ¢g, 1H), 798 (d, J= 24 Hz, 18}, 7.84 = 7.71 (m, 2H), 7.70 - 7.49 {m, 211}, 6.62
{br. s, 2H}, 6,55 {d, =23 Hz, 1H), 4.82 - 494 {m, 1H), 1.41 {d, 7= 6.5 Hz, 3H). ES/MS 501.
(MHH);

]

{8)-2-(1-{{2-amino-3-cyano-G-methylpyrimidin-4-ylaminopropyl 4-ox0-3-(1 H-pyrazol-4-yi}-
3 4-dihydroguinazoline-8-carhonitrile (Compound 93). 'H NMR (400 MHz, DMSO-dg) & 8.44
- 8.24 (m, 2H), 8.00 - 771 {m, 3H), T.65{, /=78 Hz, 1H), 7.40 (5, 2H), 4.84 - 4.93 (m, 1H),
2.30 (s, 3H), 2.03 - 1.75 (o, 2H), 078 (1, J = 7.3 Hz, 3H). BS/MS 427.1 (M+H™);

{(S}-2-{1-({6-chloropyrido] 3,2-d]pyrimidin-d-yiamino jpropyl 3-4-0x0-3-{ | H-pyrazol-4-y1}-3 4
dihydroguinazoline-8-carbonitrile (Compound 943, 'H NMR (400 MHe, DMRO-de) 8 9.05 (br.
d,J=4.7 Hz, 1H), 8.59 (s, 1H), 8.41 — 8.29 (mn, 2H), 8.18 {4, 7= 8.8 Hz, 1H), 7.96 {4, J= 8.7
Hz, 1H), 7.79 (s, 2H), 7.66 (1, /= 7.8 Hz, 1H), 516~ 5325 {m, 1H}, 2.19 - 2.04 {m, 1H}, 2.04 -
1.86 (m, 1H), 0.86 (t, J = 7.3 Hz, 3H). ES/MS 458.1 (M+H');

{83-2-(1{{2,6-diamino-3-chioropyrimidin-4-yljamine)propyl }-4-oxo-3-{ 1 H-pyrazol-4-yi)-3 4~
dihydroguinazoline-§-carbonitrile (Compound 95). 'H NMR (400 MHz, DMSO-de) 8 836 (d, J
= 7.8 Hz, 2H), 7.87 (br. s, 2H}, 7.67 (4, /= 7.8 Hz, 1H), 7.62 - 7.07 {m, 5H}, 4.86 — 4.95 (m,
1H), 2.00 - 1.83 (w, 1H), 184~ 166 (m, TH), 0.73 (4, 7= 7.3 Hz, 3H). ES/MSB 437.1 (M+H);
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{S1-2-(1-{(Z-amino-6-chioro-S-cyanopyrimnidin-4-yhamino jpropyl i-4-0x0-3-{ 1 H-pyrazol-3-yi)-
3 4-dihydroguinazoline-8-catbonitrile (Compound 96). 'H NMR {400 MHz, DMSO-dg) 6 13,12
{8, 1H), 836 (d, /=78 He, 2H), 7.81 (&, J= 24 Hz, 1H}, 7.72 - 7.61 {m, 2H), 7.533 {s, 1H},
705 (s, 1H}, 644 (d, 7= 23 Hz, TH), 4.86 - 4.75 (m, TH), 2.16 - 1.97 {m, 1H}, 1.93 - L.75 (m,
1H}, 0.81 {t, /= 7.2 Hz, 3F). BS/MS 447.1 (M+H);

{53-2-{1-((2,6-diamino-5-cyanopyrinmidin-4-yljaminojpropyl 4-oxo-3-(  H-pyrazol-3-yi}-3,4-
dihydroquinazeline-S-carbonitrile {Compound 97), "H NMR (400 MHz, DMSO-de} § 13.26 (s,
1H), 8.02 {dd, J=7.1, L6 Hz, 1H), 799 - 785 (m, 3H), 6.77 {d, /= 7.2 Hz, 1H}, 6.66 - 6.52
(m, 3H), 6.47 - 5.97 {m, 3IH), 4.62 - 4.47 {(m, 1H), 2.02 -~ 1.66 (m, ZH), 0.71 (1, J= 7.2 Hz, 3H).
ES/MS 428.1 (M+H )

{8)-2,4-diamino-6-({1-(§-bromo-4-oxo-3-(1 H-pyrazol-3-vi}-3,4-dihvdroguinazolin-2-
yhpropyhamino jpyrimidine-S-carbositrile (Compound 98}, 'H NMR (400 Mz, DMSO-d5) 3
1320 (s, HHY, 791 (5, 1H), 776 (dd, /= 7.6, 14 He, 1H}, 768 - 755 (m, 2H}, 6.69{(d, /=74
Haz, 1H), 657 (4, J= 9.7 Hz, 2H), 6.49 - 6.03 {m, 2H}, 449 - 4 58 {m, 1H), 1.99 — 1.62 {m, 2H),
0.69 {1, J= 7.3 Hz, 3). ES/MS 481.0 (M+H");

{83-2,4-diamino-6-{{ 1 -(S-bromo-4-ox0-3-{( H-pyrazol-d-y1}-3 4-dihydroguinazolin-2-
vhipropyliaminepyrimidine-S-carbonitrile (Compound 99). 'H NMR (400 MHz, DMSO-de} &
13,18 (s, TH), 813 (s, TH), 7.77 - 7.70 {m, 2H), 7.66 — 7.53 {(m, 2H), 6.64 {d, /= 7.5 Hz, 1H),
6.57 (s, 2H}, 6.33 (5, 2H}, 4.63 - 4.73 (m, 1H), 1.86 - 1.57 {m, 2H), 0.67 (t, /= 7.2 Hz, 3H).
ES/MS 4810 (M+H};

{5}-S-bromo-3~{ 1 H-pyrazol-4-yI}-2-{1-{thiazolo{ 5,4-dJpyrimidin-7~vlamino)propyl iguinazolin-
4{3H)-one (Compound 100}, 'H NMR (400 MHz, DMSOd0 8 13.19 (s, TH), 928 (s, 1H), 8.43
{d, 7= 6.8 Hz, 1H}, 8.239 (s, 1H), 8.08 {3, 1H), 7.76 - 7.63 {m, 2H), 7.63 -~ 7.51 {m, 2H), 4.86 -
4.95 (m, 1H), 2.07 — 1.84 {m, 4H}, 0.79 (¢, / = 7.3 Hz, 3H). BES/MS 482.7 (M+H);

{83-5-bromo-3-{1H-pyrazol-3-y1}-2-{ 1-{thiazolo] 5, 4-d pyrimudin- 7 -viaminepropy puinazolin-
4(3HY-one (Compound 101). 'H NMR (400 MHe, DMSO-dg) & 13.20 (s, 1H), 9.28 (s, 1H), §.37
—8.27 {m, 2H), 7.88 {, J=2.0He, 1H), 7753 (dd, /=7.0, 2.1 He, 1H}, 7.67 ~ 7.55 (m, 2H), 6.47
(t, /= 2.2 Hz, 1H), 4.38 « 4.75 {m, 1H}, 2.09 - 1.77 (m, 2H), 0.78 {t, 7= 7.3 Hz, 3H). ES/MS
483.00 (M+H");
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{R}-2-{1-{{2,6-diamino-S-cyanopyrimidin-4-yljaminolpropyl 4-oxo-3-(1 H-pyrazol-4-y1}-3 4~
dihydroguinazoline-S-cagbonitrile (Compound 102). "H NMR (400 MHz, DMSO-ds) § 8.03
{dd, J=7.2, 1.5 Hz, 1H), 8.00 - 7.87 {m, 4H), 7.78 — 6.83 {m, 5H}, 4.73 - 4.81 {m, 1H}, 1.71 -
£.91 (m, 2H), 0.70 ¢ /= 7.3 Hz, 3H). FES/MS 4279 (M+HY;

{8)-d-oxo-3-{ 1 H-pyrazoi-4-y1)-2-{1-(thiazolo[ 5 4-d}pyrimidin-7-ylaminopropvl 3-3,4-
dihvdroquinazotine-S-carbonitrile (Compound 103). TH NMR {400 MHz, DMSO-de) 8 9.29 (s,
THY, 850 (d, = 7.1 Hz, 1H), 840 (s, 1H), 8.00 (dd, 7= 6.6, 2.1 Hz, 1H}, 7.96 - 7.81 {m, 4H),
490 - 5.00 (m, 1H}, 2.01 ~ 1.86 (m, 2H), 0.80 (¢, /= 7.3 Hz, 3H)., ES/MS 429.8 (M+H ),

{S)3-{4-bromo- 1 H-pyrazol-3-yi}-5-chioro-2-{1-{thiazolo] 5,4-dpyrimidin-7-
ylamine)ethyliguinarolin-4(3H ) -one (Compound 104). 'H NMR (400 MHz, DMSO-d,) § 13.61
{br. s, 1H}, 930923 (m, 1H), 855 (d, J= 7.0 Hz, 1H), 836 - &27 (i, 1H}, 823 - 808 (im,
IH), 7.83 - 7.69 {m, 1H), 7.69 — 7.53 (m, 2H}, 5.34 - 480 (m, TH), 1.62 -~ 1.35 {m, 3H).
BES/MS 5029 (M+H™);

{8}-2,d-damino-6-({{5-chloro-d-oxo-3-(1 H-pyrazol-3-v1}-3 4-dihydroguinazolin-2-
yi¥(phenymethy!amine ipyrivsidine-3-carbonitrile {(compound 103). 'H NMR (400 MHz,
DMSO-dg) 8 7.85 - 7.56 {m, 4H), 7.44 {5, 2H}, 7.46 - 6.88 {m, 6H}, 6.29 - 550 (m, 1H) ES/MS
4848 (M+H"),;

(8)2 4-diamino-6-{{{S-chloro-4-0x0-3-{ i H-pyrazol-4-y1}-3 4-dihydroquinazolin-2-

yiKphenyl poethyhamine)pyrimidine-S-carbonitrile {compound 106}, 'H NMR (400 MHz,
DMSO-de} & 7.85 {1, J= 8.0 Hz, 2H}, 7.65 (ddd, J = 10.4, &1, 1.2 Hz, 2H), 7.36 -~ 7.00 {m, 6H},
6.02 (d, 7= 6.8 HZ, 1H). ES/MS 484.8 (M+H);

{83-5-chlore-2-{{{2.6-diamino-S-chlorepyrimidin-4-ylamino ¥ phenylmethyt)-3-{ 1 H-pyrazol-4-
yviquinazolin-43h}one {compound 107} "H NMR (400 MHz, DMSO-ds) 8 7.84 (1, J=8.0 Hz,
IEY, 775 (dd, =81, 1.2 He, 1H), 765 (dd, J= 7.8, 1.2 Hz, 2H}, 733 - 716 (m, 3H), 7.18
702 {m, 2H), 6.01 (4, = 6.9 HZ, 1F). ES/MS 404.1 (M+H");

{8)-2-amino-4-({{5-chioro-4-ox0-3-{ 1 H-pyrazol-4-v13-3 4-dihydroquinarolin-2-
yiKphenyhmethyhamino}-6-methyipyrimidine-S-carbonitrile {compound 108). "H NMR (400
MHz, DMS(de) & 7.84 (1, /= 80 Hz, ZH), 7.65 {ddd, /= 8.8, R.0, L2 Hz, ZH}, 739 - 7.16 (m,
4H}, 7.20 - 7.05 (m, 2H), 6.01 (d, /= 6.7 HZ, 1H), 2.36 - 2.17 (M, 3H). ES/MS 484.1 (M+H™);
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{S3-S~-chloro-2-{{({2,6-diamino-S-chloropyrimidin-4-vDamino ¥ pheoyDmethyvi}-3-( 1 H-pyrazol-3-
yiquinazolin-4(3hj-one (compound 1091, H NMR (400 MHz, DMSO-de) § 13.16 (s, 1H), 7.99
~ 750 (am, 4H), 7.23 (4, =35 Hz, 3H), 715 6.75 {m, 2H), 6.16 (d, 7= 7.2 Hz, 1H), 6.00(8,
TH)Y. ES/MS 4941 (M+H )

{Sy-2-amino-4-{{{5~chloro-4-0x0-3-(1 H-pyrarol-3-yi}-3 4-dihydroguinazolin-2-

v phenyDmethyhamino}-6-methyipyrinidine-5-carbonitrile (compound 110}, 'H NMR (400
MHz, DMSO-dey 8 7.92 ~ 775 (o, 2H), 7.66 (ddd, J= 7.9, 5.4, 1.2 Hz, 2H), 7.39 - 7.04 {m,
6H), 6.22 — 6.00 (m, 1H), 2.28 {d, /= 2.1 HZ, 3H). ES/MS 484.1 (M+H};

{8)-2-{1-{{2,6-diamino-S-chioropyrimidin-4-yhaminoyethyh-o-fluore-3-{1 H-pyrazol-3-
yhiguinazolin-4(3h}-one {compound 111). 'H NMR (400 MHz, DMSO-de} § 13.21 (s, 1H), 7.92
(dd, J=2.4, 1.7 Hz, 1H}), 7.85 - 7.63 {(m, 2H}, 6.57 (1, J=22 Hr, 1H), 6.25 (4, /= 74 HZ, 1H},
596 (s, 2H}y, 550 (s, 2H), 4.62 (p, /= 6.8 Hz, 1H}, 1.34 (d, /= 6.7 Hz, 3H). ES/MS 4i6.1
(VFHTY;

{832 4-diamino-6-{{1-(6-flnoro-d-oxo-3-(1 H-pyrazol-3-v13-3,4-dihvdroguinazolin-2-
yhipropyDamine jpyrimidine-S-cashonitrile {compound 112}, 'H NMR (400 MHz, DMSO-do)
13.20 (s, THD, 8.11 = 7.85 {m, 1H}, 7.85 - 7.63 {m, 34}, 6.68 {d, J =74 Hz, 1H), 6.65 - 6.34 {m,
3H), 636603 (m, 2H}L 459 (1d, /=79, 3.9 HZ, TH), 2.07 - 1.83 {m, TH), 171 (dt, = 144,
7.5 Hz, 1H}, 0.69 (t, /= 7.2 Hz, 3H). ES/MS 421.2 (M+H ™),

{8)-2 4-diamino-6~{{cyciopropyl{6-fluoro-4-oxo-3-{1H-pyrazol-3-v1)-3,4~-dihvdroquinazoiin-2-
yiymethyl jamino)pyrimidine-3-carbonitrile (compound 113). 'H NMR (400 MHz, DMSO-dq) §
13,34~ 13.06 (m, 1H), 7.98 - 7.63 {m, 4H), 6.60 (s, ZH}, 6.48 - 6.36 (m, 2H)}, 6.28 (s, 2H}, 4.75

(S = 7.0 HZ, 2H), 1.26 (4, 7= 7.5 Hz, 1H), 0.41 - 0.21 {m, 3H), 0.23 - 0.08 (m, [H). E/MS
433.2 (M+HD)

{S12-{eyclopropyl{{Z.6-diamino-3-chloropyrimidin~-d-yaminouethyl -6-fluore-3-( 1 H-
pyrazob-3-vhiquinazolin-4(3h)-one {compound 114y, 'H NMR (400 Mbz, DMSO-d5) 5 13.23
{s, TH), 7.92 (dd, /=24, 1.6 Hz, 1H}, 785 - 7.61 {m, 3H), 6.47 {, /=22 Hz, 1H), 5.99(d, J =
7.5 Hz, 3H), 552 (s, 2H), 4.72 (dd, 7= 8.0, 6.5 Hz, 1H), L18{dd, /= 13.3,6.5 Hz, 1H), .39 ~
0.09 (m, 4H). ES/MS 442,71 (M+H )

{(8¥2 4-diamino-6-{{1 -{6-Huoro-4-0x0-3-{ 1 H-pyrazol-3-y1}-3 4-dihydroguinazolin-2-

vhethyDamine )pyrimidine-S-carbonitrile {compound 115}, "H NMR (400 MHz, DMSO-ds) 8

{1s



WO 2015/191743 PCT/US2015/035145

13.18(d, 7= 2.2 Hz, 1H), 7.90 {dd, 7= 2.4, 1.4 Hz, 18}, 7.87 - 7.58 {m, 2H), 6.80(d, /= 6.8
Hz, 1H), 6.67 ~ 6.40 (m, 2H), 6.26 (s, 2H), 481 — 4.59 (m, 1H), 1.36 (d, J = 6.8 Hz, 3H). E&/MS
4071 M+

{53-2-(1-{{2 B~diamino-3-chloropyrimidin-d-yhamino ypropyl-6-fhuore-3-(1 H-pyrazol-3-
yhquinazolin-4{3h)}-one (compound 116}, 'H NMR (400 MHz, DMSO-de) 8 13.22 {5, 1H), 7.93
{dd, J=24, 1.6 Hy, 1HY, 7.85 - 7.56 {m, 3H), 6.59 (¢, /= 2.2 Hz, 1H}, 6.23 — 5.90 {m, IH}, §.51
(s, 2H), 453 (1, J=82,3.7 He, 1H), 1.90(ddd, J=13.8, 7.2, 3.7 Hz, 18, 167 {dt, F= 145,
7.4 Hz, 1HY, 0.70 (7, J = 7.3 HZ, 3H). BS/MS 430.1 (M+H};

{8}-8-chlora-2-{1-({2,6-diarnino-S-chloropyrimidin-4~-ylamincjethyl}-6-fuoro-3-{  H-pyrazol-3-
viguinazolin-4{3h-one {compound 122). 'H NMR (400 MHz, DMSO-dy) 6 13.26 (s, 1H), 8.10
{dd J=85,29Hz, 1H), 794 (dd, /=24, L6 He, 1H), 7.78{(dd, /=82, 2.9 Hz, 1H) 6.53 (1, J

He, 1H), 6.39(d, J="7.5 Hz, 1H}, 597 {5, 2H)}, 5.55 (5, 2H}, 4.71 {dd, J = 7.4, 6.6 Hz, 1H},
£.33(d, J = 6.6 He, 3H) BU/MS 4501 (M+HY;

{S)-S-chiore-2-(1-{{2,6-diaming-S-chioropyrimidin-4-yhaminoibutyi}-3-(1 H-pyrazol-3-
yhiquinazolin-4(3h}-one (compound 124). "B NMR (400 MHz, DMSO-d 3 13.23¢d, J=4.4
He, 1HYL 796 {d, J=22Hz, 1H), 775 {t /=80 Hz 1H), 7.56 {tt, /= 5.7, 1 4 Hz, 2H}, 6.66 {1,
J=22 Hz, 1H), 6,18 ~ 5.93 (m, 2H), 5.50 (s, 2H), 4.60 (1, J=89 He, 1H), 1.82 (1, J=90 Hz,
IHY, L70{d, /= 114 Hz, 1H}, 1.30{d, /=118 He, 1H), 1108, J=14.3, 7.5 Hz, 1H), (.65 (¢,
J=73HZ, 3H). BS/MS 460.1 (M+H )

{8)-2 4-diamino-6-(({(&-chioro-6-fluoro~-4-0x0-3-{ 1 H-pyrazol-3-v1)-3 4-dihydroguinazolin-2-

yi¥eyclopropyl methylamino ypyrimidine-5-carbonitrile {compound 125). 'H NMR (400 MHz,
DMSO-dgd 8 1338 - 1315 (m, TH), 814 (dd, /= 8.5, 29 Hy, 1R}, 7.94{dd, /= 2.4, L6 Hz,
THY, 7.82 {dd, J = 8.1, 2.9 Hz, 1H), 6.65 {5, 2H), 6.52 - £6.42 {m, 2H), 6.36 {5, 2H), 490 (dd, J =
7.7, 6.2 Hz, 1H}, 1,43 1.26 (m, 1H), 050 0.29 (m, 3H), 0,18 {3t, /= &.5, 3.3 Hz, 1H). ES/MS
467.1 (M+HY; and

{83-2-(1-{{2,6-diamino-5-chloropyrimidin-4-yhaminolethyl-S-{diffuorormethyly-3-(1 Hepyrazol-

~yhguinazoiin-4{3H}-one (Compound 128). "HONMR (400 MHz, DMSO-ds3 § 13.23 (s, 1H),
R.O1 - 7.68 {m, SH), 6.59 (1, .J=22 Hz, 1¥), 6.33 (br. 5, 1H), 6.03 {(br. 5, 2H}, 5.59 (br. 8, 2H),
4,67 - 4.55 {m, 1H), 1.36 (&, /= 6.7 Hz, 3H). BS/MS 448.1 (M+H.
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{S}-S-chloro-2-{cyclobutyl({2,6-diamino-S-chlorepyrimidin-4-vljaminomethy - 3-(1 H-pyrazol-
3-viiquinazolin-4{3H}-one (Compound 127} THNMR (400 Mz, DMSO-ds) 8 7.94 — 7.89 (m,
PH), 7.75¢ J=8.0He, 1H), 761 (dd, /=82, 1.1 He, 1H), 7.558 {dd, J=738, 1.3 He, 1H}, 646
{t, /=22 Hz, 1H), 6.07 - 593 (w, 3H), 5.50 (5, 2H}, 489 {dd, /=87, 3.9 Hz, 1H), 1.60 - 1.558
{mn, &H). BS/MS §72.1 (M+H).

{S3-2 4-diamino-6-{({5-chloro-4-0x0-3-{  H-pyrazol-3-yi}-3 4-dihvdroquinazolin-2-
viXeyclobutyDimethyDamino pyrimidine-S-carbonitrile (Coraponnd 128). "H NMR (400 MHz,
DMBO-ds} 8 7.86 (dd, /= 2.4, 1.6 Hz, 1H), 7.80 - 7.75 (m, 1H}, 7.61 {d, /= 1.2 Hz, 1H), 7.58
{dd, /= 4.0, 1.2 Hz, 1H), 7.56 (d, 7= 1.2 Hz, O}, 6.62 (s, 2H), 6.47 {s, 1H), 6.43 - 6.37 (m,
2H), 5.01 (dd, /= 8.2, 6.3 He, 1H), 2.07 {5, 1H}, 1.90 - 1.57 {m, 8H). BES/MS 463.1 (M+H").

{5}-8~chloro-2-{cyclobutyl{(2,6-diamino-5-chloropyrimidin-4-yDaminomethyl -6-fluore-3-(1H-~
pyrazol-3-yhquinazolin-4(3H}-one {Compound 129}, 'H NMR (400 MHz, DMSO-4) 8 8.12
(dd, F=8.5, 29 Hg, 1H), 793(dd, 7= 2.4, 1.6 He, 11, 7.80(dd, /= 82,29 He, 1H), 647 (, J
=22 He, 1H), 621 {d, J=23.7 Hz, 1H}, 6.04 (s, 2H), 5.53 {5, 2}, 4.99 (dd, /= 8.7, 5.2 Hz, 1H),
1.83 — 1.58 {m, 6H), 1.38 ~ 1.21 {m, 2H). BS/MS 490.1 (M+H).

(8)-2 4-diamino-6-{{{8-chloro-6-fluoro-4-ox0-3-( 1 H-pyrazol-3-yi}-3 4-dihydroquinazolin-2-

v} eyelobutylimethyllaminopyrimidine-5-carbonitrile (Compound 130), 'H NMR (400 Mz,
DMSO-dq) 6 8.13 (dt, /= 2.6, 3.0 Hz, 2H), 788 - 7.77 {m, 1H}, 6.69 - 6.36 (m, TH), 515 {dd, J
= 8.3, 5.8 Hz, 4H), 3.01 - 2.80 (m, 1H), 2.02 — 1.58 (m, TH). BES/MS 4311 (M+H").

{S)-2,4-diamino-6-{{cvciobutvi{S-(difluoromethyl -4-0x0-3-(1 H-pyrazol-3-vi}-3,4-
dihvdroquinazolin-2~-yDmethvi}aminopyrimidine-S-carbonitrile (Compound 131} 'H NMR
{400 MHz, DMSO-de) S .00 (1, =79 Hz, 1H), 7.90 - 7.85 (in, 38}, 6.63 (5, 2H), 6.46 - 6,39
{m, 2H}, 5.08 (s, J =82, 6.5 Hz, 44}, 1.95 ~ 1.58 {m, 2H}, 1.28 « 1.14 {m, TH). ES/MS 4792
(MH+HH.

{832~ cyclobutyl{{2,6-diamino-3~-chloropyrimidin-4-yiamino hnethyi - 3-{difluoromethyl)-3-
(1H-pyrazol-3-vhquinazolin-4(3H)-one (Compound 132}, 'H NMR (400 MHz, DMSO-ds) 8
8.06 — 792 (m, 3H), 7.87 {(dt, /=74, 33 Hz, 3H), 6.50{dt, /= 4.4, 2.2 Hz, 1H), 6.09 - 587 (m,
2H, 5.51 (s, 2H), 4.95 (dd, 7= 8.7, 6.0 Ha, 1H), 4.03 (g, 4= 7.1 Hz, 1H), 1.90 - 1.60 (m, 6H).
ES/MS 4881 (M+H
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{(8)-2 4-diamino-6-{{cyclopropyl{4-ox0-3-{ 1 H-pyrazol-3-yi}-&-(trifluoromethyi3-3,4-
dihydroquinazolin-2-yhmethyljamino)pyrimidine-3-carboniteile (Compound 133). 'H NMR
{400 MHz, DMSO-da) 6 8.05 - 7.97 (m, 1H}, 791 {(dd, /=24, 1.7 Hz, 2H), 6.64 {5, 1HL 6.51 ~
6.44 (m, 2H), 4.76 (§, 7= 7.3 Hz, 1H), 0.38(dd, J= 16.1, 6.7 Hz, 6H). ES/MS 483.1 (M+H").

{(8)-2-{cyclopropyl{(2,6-diamino-S-chloropyrimidin-d-yljamino ymethy-3-(1 H-pyrazol-3-yi)-8-
{trifluoromethyDguinazolin-4(3H)-one {Compound 134}, 'H NMR (400 MHz, DMSO-de) 5 8.04
—7.96 (my, 1H}, 6.52(t, =22 Hz, 2H), 6.03 {4, /=97 Hz, 1H), 556 {4, 1H),4.72(dd, /= 7.9,
6.7 Hz, 1H), 1.25 (s, 1H), 0.41 - 0.28 (m, SH) ES/MS 492.1 (M+H).

{8)-2, 4-diamino-6-{{1-{4-0x0-3-(1 H-pyrazol-3-y1}-8-{iriflucromethyi)-3,4-dihydroguinazolin-2-
yhethvljaminopyrimidine-S-carbonitrile (Compound 135}, "H NMR (400 MHz, DMSO-d) 8
803792 {(m, 1H}, 6.87 {d, /= 6.8 Hz, 1H), 6.64 ~ 6.56 {m, ZH), 6.31 {5, 1H), 472 {1, 7= 6.8
Hz, 1H), 1.43 (m, 1H), 1.41 (4, J= 6.7 Hz, 3H). ES/MS 457.1 (M+H )

{(8}-2-{1-((2, 6-diamino-S-chloropyrimidin-4-vhamine ethy}-3-( H-pyrazol-3-yi}-8-
(trifluoromethyhquinazolin-4(3 H)-one (Compound 136). 'H NMR (400 MHz, DMSO-ds) & 8.06
~ 783 (m, 3HL 6.64 (1, J= 2.2 Hz, 1H}, 6.02 (g, 1H}, 5.57 {5, TH), 4.64 (1, 7= 7.0 Hz, 1H), 1.42
(m, 1H}, 1.39(d, J = 6.7 He, 3H). BS/MS 4661 (M+H )

(832 4-diamino-6-({ 1 -{R-(difluoromethyl-4-ox0-3-( H-pyrazol-3-v1)-3,4-dihydroquinazolin-2-
yhethyl}amine)pyrimidine-S-carbonitrile (Corapound 137). 'H NMR (400 MHez, DMSO) 3
1323 (bre, 1H), 833 -828 {m, 1H), 818813 {m, 1H), 792 {(d, § = 2.4 He, 1H), 788 -7.57
{mr, SH), 6.53(d, J = 2.4 He, TH), 4.95 {p, I = 6.7 Hz, 1H), 1.43 (d, ] = 6.7 Hz, 3H). ES/MS
439.1 (M+H "y,

{83-2 d-diamino-6-{(1 -{6~chloro-4-oxo-3-{1 H-pyrazol-3-y1}-3 4-dihydroquinaeclin-2-
viYethyljaminoYpyrimidine-S-carbouitrile (Compound 137). 'H NMR (400 MHz, DMSO) 8
1321 (brs, 1H), 808 {dd, F = 2.5, 0.5 He, 1H}, 7.94 - 7.88 (xn, 2H}, 7.73 {dd, } = §.7, 0.5 Hz,
1HY, 653 {d, =23 He, 1H}), 491 482 {m, 1H)}, 1.42 (4, § = 6.7 Hz, 3H). BS/MS 4231
MY,

{832 4-diamino-&~{{ 1 -{7-chloro-4-oxo-3-{ 1 H-pyrazol-3-v13-3 4-dihvdroguinazolin-2-

yijethyDamino)pvrimidine-S-carbonitrile (Compound 138). 'H NMR (400 Mz, DMSO) 8

£22
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13.21 (brs, 1H), 8.14 (dd, § = 8.5, 0.4 He, 1H), 7.90(d, J = 2.4 Hz, 1H), 7.72 (dd, T~ 2.1, 04
Hz, 1H), 7.62 (dd, J = 8.5, 2.1 Hz, 1H), 6.54 (4, T = 2.3 Hz, 1), 4.83 {p, J = 6.7 Hz, 1H), 1.42
(4, 1= 6.8 Hz, 3H). ES/MS 423.1 (M+H);

{512, 4-diamino-6-({cyvelopropyi(8-{difluoromethyi}-4~0x0-3-(1 H-pyrazol-3-y1)-3,4-
dihydroguinazotin-2-yhmethyDaminoe jpyrimidine-S-carbonitrile (Compound 1403 'H NMR
(400 MHz, DMSO) 8 13.25 (br s, [H), 8.10 — 8.00 fm, 2H), 7.93 (4, I = 2.4 Hz, 1H), 7.88 - 7.50
{m, 3H}, 6.53 (4, T = 2.3 Hz, 1H}, 4.95{p, I = 6.7 Hz, 1H), 142 (4, J = 6.7 Hz, 3H). BS/MS
4571 (M+H'

{5)-2-{1-{{2,6-diamnmino-5-chloropyrimidin-4-yDamineethyl-8-{diftuoromethyl}-6-flnoro-3-(1H-
pyrazol-3-yljquinazolin-4(3H-one (Compound 141). 'H NMR (400 MHz, DMSO) § 13.26 (bs,
1H), 810 - 8.01 (m, 2H), 792 (0, I = 2.4 Hz, 1H), 7.83 - 7.20 (in, 6H}, 6.52 (d, J = 2.3 Hz, 11,
493 {p, 1= 6.7 Hz, 1H), 1.43{(d, I = 6.7 Hz, 3H). BS/MS 466.1 (M+H ")

{Si-2-amino-4-{difluoromethyl}-6-{{1-{8-{difluoromethyl}-6-flucro-4-oxo-3-(  H-pyrazol-3-vi)-
3,4-dihydroguinazolin-2-yhethyaminepyrimidine-S-carbonitrile (Compound 142). 'H NMR
(400 MHz, DMSO) 8 13.22 (5, TH), 8.07 (dd, I = 8.6, 3.0 He, 1H}, 8.02 (dd, } = 8.2, 3.0 Hz,
1HY, 7.89¢d, J=2.4 He, TH), 7.86 - 7.51 {m, 3H}, 7.26 (br s, 1H}, 6.84 - 6,51 (m, 2H)}, 4.96 {p,
F=67 Hz, tH), 145 (d, J = 6.7 Hz, 3H). ER/MS 492.1 (M+H"),

{8}-2,4-diamino-6-({cyclopropyl{ §-{diffuoromethyi}-6-fluoro-4-oxo-3-{  H-pvrazol-3-yi}-3 4~
dikydroguinazelin-2-yhmethylJaminopyrimidine-S-carbonitrile (Compound 143}, 'H NMR
(400 MHz DMSO} 8 13,19 (brs, TH), 8.09{dd, I = 8.6, 3.0 He, 11, 8.03 (dd, I = 8.1, 3.0 He,
fH), 7.90 - 7.59 {mm, ZH}, 6,41 (d, } = 24 Hz, 1H), 487 (¢, J = 7.5 Hz, 1H), 1.50 - 1.30 (m, 1H},
0.50 - 0.37 (m, 3H), 0.21 — 0.14 (m, 2H). ES/MS 482.1 M+ ),

{(S)-2-{cyclopropyl{(2,6-diamino-S-chioropyrimidin-4-vhamino jmethyl}-8-(difluoromethy}-6-
flnoro-3-( | H-pyrazol-3-yhiquinazolin-4(3H}-one (Compound 144). "H NMR (400 Mz, DMSO)
$ 13,19 (brs, 1H), 809 (dd, T =8.7, 3.0 He, 1H}, 8.03 (dd, J =82, 3.0 Hz, 1H}, 7.89 — 7.58 {m,
ZHY, 782718 G, 3HY, 635 (4, T =23 He, 1HYL 484 (1, I =77 Hy, 14}, 149 139 (m, 1H),
0.53 ~ 0.39 (m, 3HL 0.21 — 013 (m, 1H). BR/MS 4921 OM+H ),

{33-2-amino-4-{{cyclopropyl{(B-(diflucromethyli-6-thoro-4-0x0-3-{1 H-pyrazol-3-y1)}-3,4-

dihydroquinazolin-2-yhmethylamino-6-(diflucromethyl ipyrimidine-3-carbonitrile {Compound
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143). 'H NMR (400 MHz, DMSO) 8 13.15 (brs, 1H), 8.08 (dd, J= 8.7, 3.0 Hz. 1H), 8.03 (dd. J
=83, 3.0 Hz, 1H), 7.90 — 7.54 {m, 31, 7.43 (d, J = 7.6 Hz, 1H), 7.26 (brs, 1H), 6.83 - 6.50 (¢, J
= 53,4 Hz, 1H), 6.39(d, T = 2.4 Hz, 1H), 4.92 (t, ] = 7.5 He, TH), 151 - 1.43 (m, 1H), 0.53 -
0.39 (m, 3H), 0.21 - 0.13 (m, 1H). BS/MS 518.1 (M+H);

{8}-3-chlore-2-{1-((2,6-diaming-S-chioropvrimidin-4-yDamino}-2-methylpropy-3-(1 H-
pyrazob-3-yhiguinazolin-4(3H)-oue {Compound 146} TH NMR (400 MHz, DMSO1 8 13.24 {br
8, 1H}Y, 7.93 (d, J =24 He, 1H), 783 778 (m, 1), 7.67 (dd, J = 8.2, 1.2 He, 1H), 7.62{dd, J =
7.8, 1.2 He, 1H), 7.50 {(br s, 2H), 7.27 (br s, 2H), 7.05 (brs, TH), 6,40 (d, ] = 2.3 Hz, 1H}, 4.96 -
4.89 (m, TH), 2.26 - 2.16 (m, 1H}, 0.82 (d, T = 2.7 He, 3H), 0.81 {d, I = 2.8 Hz, 3H). ES/MS
460.1 (M+HTY;

{8}-8-chlore-2-{1{(2,6-diamine-S-chloropvrimidin-4-yhaminoethyl-S-flucro-3-{ H-pyrazol-3-
shiguinazolin-4{3H)-one (Compound 147). 'H NMR (400 MHz, DMSO)} 8 13.26 (br s, 1H), 8.07
(dd, ] =89, 48 He, 1H), 7.93(d, I =24 Hz, 1H), 7.68(d, | = 6.8 Hz, 1H}, 7.45 (brs, 2H), 7.40

(8d, I = 10.5, 8.9 Hz, 1H), 6.49 (d, I = 2.3 He, 1H), 4.88 {p, ] = 6.7 Hz, 1H), 1.43 (4, ] = 6.7 Hz,

3 BS/MS 450.1 (M+H ),

{S3-8-chloro-2-{cyclopropyl{ (2, 6-diamino-5-chloropyrimidin-4-yDamino ymethyi 1-5-fuoro-3-

(1 H~pyrazol-3-yquinazolin-4(3H)-one {Corpound 1483, 'H NMR (400 MHz, DMS(O) § 13.24
{brs, 1H), 8.08{dd, J = R0, 48 Hxz, 1H}, 790 (d, I = 2.4 Hz, 1H}, 7.51 - 7.24 {m, 4H), 6,40 (d, ]
=23 He, TH), 4.94 - 487 (m, TH), 143 - 1.35 {m, 1H), 0.51 -~ 036 {m, 3H), 0.22 - 3,13 {m,
TH). ES/MS 476.1 (M+H )

{R}-8-chloro-2-{ 1-{((2,6-diamino-5-chloropyrimidin-4-yhamino}-2-hydroxyethyh-6-fluora-3-
{1H-pyrazol-3-vhiguinacolin-4(3H }-one {Compound 149}, YH NMR (400 Mz, DMS0) §13.30
{brs, TH}, 8.15{dd, I = &5, 2.9Hz, 1H}, 7.97 (d, I = 24 Hz, 1H)}, 7.&5 (dd, J = 8.1, 2.9 Hz, 1H]},
739 {brs, 3H), 6.53 (4, T=23 Hz, 1H), 4.95 - 4.89 {m, 1H}, 3.78 - 3.70 {m, 2H). ES/MS 466.1
(MAHY;

{S3-2-(1-((5-bromothieno[2 3-d]pyrimidin-4-yl jaminoethyh-5-chloro-3-(1 H-pyrazol-3-
yhquinazolin-4(3H)-one (Compound 150), "H NMR (400 MHz, DMSO) 3 13.36 (br s, 1H), 8.40
{s, TH), 838{(d, } = 6.8 Hz, 1H}, 803 (d, I = 2.4 Hz, 1H), 7.89 (s, 1H}, 7.86 - 7.79 {m, 2H), 7.63
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(dd, I 6.5,2.5He, 1H), 6.57(d, 1= 2.3 Hz, 1H), 512 (p, I = 6.6 Hz, 1H), 1.44(d, ] = 6.5 Hz,
IH). BS/MS 502.0 (M+HT

(83-2-(1-{{2 6-diamino-3-chloropyrimidin-4-yDaminoyethyl}-3-flooro-3-( 1 H-pyrazol-3-
yhguinazolin-4(3H-one (Compound 1513 'H NMR (400 MHz, DMSG) 8 13.21 (brs, 1H), 7.90
{d, ¥=23 Hz IH), 789782 (m, 1H), 7.7V {d, § =67 He, 1H), 7.56 -~ 748 {m, 2H}, 7.43 -
T28 {m, 4H), 653 (4, I=24Hz, 1H)}, 479 {p, F = 6.7 Hz, 1H), 143 (d, I = 6.8 He, 3H). ES/MS
416.1 (M+HYY,

{(8¥-2-{1-{{2,6~diamino-S-chloropyrimidin-4-yhaminoothyi -5 &-difluors-3-{(1 H-pyrazol-3-
yhguinazolin-4{3H)-one {Compound 152). 'H NMR (400 MHz, DMSO) 8 13.24 (brs, 1H), 7.51
{d,J=24Hz, 1H), 781 (td, F = 9.5, 4.1 Hz, 1H), 7.67 {brs, 1H), 744 (brs, 2H), 737 (ddd, I =
10.3,0.0,3.6 He, 1H), 730 (brs, 2HL, 653 (0, F = 2.3 Hz, 1H), 480 (p, F = 6.7 Hz, 1H}, 1.44 {4,
F= 6.7 Hz, 3H). BS/MS 434.1 (M+H);

{S3-2-(1-{(2 6-damino-3-chloropyrimdin-4-yhamino)ethyl 1-8-fluoro-3-( He-pyrazol-3~
yhquinazotin-4(3H}-one (Compound 153}, 'H NMR (400 MHz, DMSO) 8 13.24 (brs, 1}1), 7.98
~7.94 (m, THYL 7.91(d, 1= 24 My, TH), 7.78¢ddd, F= 105, 8.1, L4 He, THY, 772 (4, T =67
Hz, 1H), 7.58 ftd, ¥ = 8.1, 4.7 Hz, 111, 7.4% (br s, 25), 7.33 (br s, 2H), 6.534 (¢, T = 2.3 Hz, 1H),
4.85 {p, § = 6.6 Hz, 1H), 145 (4, ] = 6.7 Hz, 3H). B3/MS 416.1 {(M+H");

{8}-5-chloro-3-(5-chioro~1H-pyrazol-3-y}-2-(1-{{2,86-diamino-5-chloropyrimidin-4-

vhamino jethyhquinazolin-4 3 H}-one {Compound 154}, L NMR (400 MHz, DMSO) 8 7.86 —
780 (m, 1H), 7.75 (brs, 1H), 7.67 -~ 7.62 {m, 2H), 7.51 (br s, 2H}, 740 {br s, 2H}, 6.61 {s, 1H),
498 ~ 4.80 (m, 1H), 1.45 (d, J = 6.7 Hz, 3H). ES/MS 466.0 (M+H ),

{S)-S-chioro-2-{1-{{2,6-diamino-S-chioropyrimidin-4-vhaminojethyD-3-{S-fhuoro- H-pyrazol-3-
yhiguinazolin~-4(3H-one (Compound 155). 'H NMR (400 MHz, DMSO) 8 13.01 {br s, 1H), 7.89
~7.25 (m, €E, 6.37 (brs, 1HYL 4.90 - 4.75 (s, TH}, 1.48 — 1.44 (m, 3H). ES/MS 450.1 (M+HT);

{$3-8-chloro-2-{1-{(2,6-diamino-S-chloropyrimidin-4~-yhaninoyethyi-3-(1 H-pyrazol-3-
yhquinazolin-4¢3H}-one {Compound 1563, 'H NMR (400 MHz, DMS0) 3 13.26 (br s, 1H),
811 {dd, J=79, 14 He, 1HL 8.07{dd, J=79, 1.4 He, 1H), 793 {d, J = 2.4 Hr, TH), 7.75 (br g,
TH), 7.58 (1, F = 7.9 He, 1H), 747 (brs, 1H}, 738 (brs, 1H), 6530 (d, J = 2.3 He, 1H)L 492 {p. ]

« 6.6 He, 1H), 1.44 (d, J = 6.6 Hz, 3H). BS/MS 432.1 (M+H");

RSN
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{8)-3-chlorp-2-{1-({2,6-diamino-5-chloropyrimidin-4-vijamine jethvi -3~ | H-pyrazol-4-
yhiguinazolin-4(3H)-one (Compound 157} 'H NMR (400 MHz, DMSO) § 7.88 (s, 2H), 7.81 -
7.70 {m, ZH}, 7.66 - 7.54 {my, 4H), 748 {brs, 2H), 490 (p, ] = 6.7 Hz, 1H}, 1.39(d, ] = 6.7 He,
3H). HS/MS 432.1 (M+H Y,

{83-5,8-dichloro-2-{1-({2,6-diamino-S-chloropvrimidin-4-yhaminojethyl)-3-{ tHH-pyrazol-4-
vipuinazolin-4(3H}-one (Compound 138} H NMR {400 MHz, DMSH 8 R00 (d, J = 8.5 He,
1H), 7.86 (br s, 2H), 7.74 (br s, 1H), 7.60 (4, ] = 8.6 Hz, 1H), 7.50 (or s, 3H), 4.95 (p, § = 6.7
Hz, 1H), 1.39(4, | = 6.6 Hz, 3H). BS/MS 466.0 (M+Hi;

{S)-5-chloro-2-(1-{{2,6~diamino-S-chloropyvrimidin-4-vhamino jethyl)-8-fuore-3-{  H-pvrazol-4-
vhiguinazolin-4(3H)-one (Compound 159). 'H NMR (400 MHz, DMSO) 8 7.86 (br s, 4H), 7.78
=771 (i, 1H), 7.60 (dd, I =8.8, 4.5 He, 1H}, 746 {brs, 3H), 4.90(p, J = 6.8 Hz, 1H), 1.39(d, ]
= 6,7 Hz, 3H). BES/MS 450.1 (M+H "),

{R}-5-chloro-2-{cyclopropyl{{2,6-diamine-S-chlorepyrimidin-4-vhamino ymethyi}-3-( 1 H-
pyrazol-3-yhquinazolin-4(3H}-one (Compound 160). 'H NMR (400 MHz, DMSO) 8 13.13 (br
s, 1D, 7.82¢d, I =24 He, TH), 7.79 (1, J = RO He, TH), 7.67 (44, 1 = 8.2, 1.2 Hz, 1H), 7.60 {dd,
§= 7.8, 1.2 Ha, VH), 7.52 = 7.42 (m, 31, 7.34 (br s, 2H), 6.34 (d, T = 2.3 Hz, 1H)Y, 4.68 (1, ] =
7.7 Hz, 1H), 139 1.28 {m, TH), 0.50 - 0.34 {(m, 3H}, 0,18 ~ 0,10 {m, TH). E8/MS 458.1
(M+H'Y,;

{8)-2~(1-{{Z,6-diamino-S-chloropyrimidin-d-yhaminoethyl-6,8-difluoro-3-{ 1 H-pyrazol-3-
vhiguinazolin-4(3H}-one (Compound 1613 'H NMR (400 MHz, DMBG)Y 6 13.22 (brs, 1H), 7.98
~ 785 (m, 1H}, 7.87(d, I = 23 Hz, 1H), 7.74 - 7.69 (m, 1H), 7.67 (ddd, T = 8.2, 3.0, 1.3 He,
1H), 750 (brs, 2H), 736 (brs, 2H), 6,49 (4, J = 24 Hy, 1HL 483 (p, I = 6.7 Ha, 1H)L 141 (L]
= 6.7 Hz, 3H). ES/MS 434.1 (M+H);

(Sy3-2-{cyclopropyi{(2,6-diamino-S~chioropyrimdin-d-yaminomethy -6, 8 -difluoro-3-(1 H-
pyrazob-3-yhquinazolin-4{3H}-one {Compound 162). "H NMR (460 MHz, DMSO) 8 13.16 (br
s, 1H}, 7.92 {ddd, § = 10.3,9.0, 2.9 Hz, 1H), 782 (d, 1 = 2.4 Hz, 1H), 7.68 (ddd, } = 83, 2.8, 1.3
He, 1HY, 749 (bre, 3H), 733 (brg, 2H), 6324, F = 23 Hz, 1H), 472 (1, ¥ =7 & He, iH), 1.42 -
1.33 (m, 1H), 0.52 - 0.35 (m, 3H}, 0.19 = 0.11 {n, 1H). BS/MS 4601 QOM+H Y,

{S}-S-chloro-2-(1-(2, 6-daminopyrimidin-4-yhaminolethyl)-3-(1 H-pyrazol-3-ylguinazolin-

4(3H}-one (Compound 163} 'H NMR (400 MHz, DMSO) § 13.17 (s, 13}, 10.89 (s, 1H), 8.22
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(d, Y= 6.6 He, 1H), 7.89 (s, TH), 7.78 - 7.70 (m, 1H}, 7.60 ~ 7.52 (m, 2H), 7.11 {s, 1H), 7.02 (s,
1H), 6.66 (d, J = 2.4 Hz, 1H), 5.17 (5, 1H), 4.57 - 4.47 (m, 1H), 1.34 (4, ] = 6.9 Hz, 3H). ES/MS
398.1 (M+H' )

{83-2-(1-{{ 6-amino-S-chioropyrimidin-4-ylaminolethyl - 3-chloro-3-(1 H-pyrazol-3-
yhquinazolin-4(3H}-one {Compound 164). "H NMR (400 MHz, DBMB0OY 4 13,19 (5, 1H), 7.92
(s, 1HL 788 ¢d, T = 2.4 Hz, 1H), 7.75(dd, ¥ = 78 He, 1H), 760 (dd, J =82, 1.2 He, 11}, 7.56
(dd, § = 7.8, 1.2 Hz, 1H), 7.20 {brs, 1H), 7.03 br (s, 2H), 6.44 (d, I = 2.4 Hz, 1), 4.77 (5, J =
6.7 Hz, 1H), 1.38 {d, } = 6.8 Hz, 3H). ES/MS 417.1 (M+H ),

{(8)-2-{{{G-amino-3-chloropyrimidin-4-yljaruino ¥ cyelopropyhimethyl-3-chloro-3-{ tH-pyrazol-
3-ylguinazolin-4(3H)-one {Compound 1651 'H NMR (400 MHz, DMS() 8 13.16 (s, 1H), 7.86
(s, 1M}, 7.84 ¢d, =24 Hz, 1H), 780 - 7.74 (m, 1H), 7.65(dd, F = 8.2, 1.2 Hz, 1H), 7.57(dd, ]
=78, 1.2 He, 1H), 7.00 (brs, ZH), 690 (brs, 1H}, 639 (d, I =23 Hz, 1HYL 4.62(, ] =7.6 He,

1H), 141 132 {my, 1H), 0.42 - 0.36 (m, 2H), 0.30 — Q.19 (i, 2H). BS/ME 4431 (M+H™y,

(S)-2-amino-4-{{1-(5-chloro-4~0x0-3-{ 1 H-pyrazol-3-y1}-3 4-dih ydroquinazolin-2-
yhethylamino-6-{diftuoromethylpyrimidine-S-carbonitrile {Compound 166}, 'H NMR (400
MHz, DMSO) 8 13,15 (brs, 1H), 784 {(d, I = 2.4 Hz, 1H), 7.80 - 7.73 (m, 2H), 7.58 {1d, F = 7.9,
P2 He, 2H), 755 (br g, THY, 7.21 (brs, 1B), 6.64 (£, I = 53,6 Hz, 1H), 6.52{d, I = 2.4 He, 1H)},
4.77 {p, J = 6.6 He, 1H), 141 {d, J= 6.7 Hz, 3H). ES/MS 458.1 (M+H';

{83-S-chioro-2-(1-(isothiazolo{ 5, 4-dipyrimidin-4-ylaminoethyl}-3-(1 H-pyrazol-3-yhguinazolin-
4(3H}-one (Compound 167). 'H NME {400 MHz, DMS0) 3 9.32 (3, 1H), 9.14(d, I = 6.6 Hz,
IH}, 839 (s, 1H}, 782 {(d, I =24 He, 1H), 771 ¢(dd, J = 8.3, 7.8 Hz, 1}, 7.58 ~ 7.52 {m, 2H),
648 {d, § =24 Hz, 1H}, 4.95(p, I = 6.8 Hz, 1H), 1.52 (4, T = 6.9 Hz, 3H). BES/MS 4251
(MHHY;

{8)-2-amino-4-{{1-(S-chloro-4-0x0-3~( L H-pyrazol-3-yi}-3,4-dihydroguinazolin-2-
yhethylJamino)-6-{trifluoromethyl Jpyrimidine-S-carbonitrile (Compound 1683 'H NMR (400
MHz, BMSOY 8 13,17 (5, 1H), 799 (d, I = 6.5 He, 1H), 7.87(d. J = 2.4 He, IH), 7.84 - 7.78 {m,
2H}, 7.66 - 7.59 (v, ZH), 748 (brs, 1HYL 6.53¢(d, J = 24 Hz, TH), 486 {p, I = 6.7 Mz, 1H), 1.45
(d, J= 6.7 Hz, 3H)Y ES/ME 4761 (M+H )

(8)-2,4-diamino-6-({1-(6,8-difluoro-4-oxo-3-{ 1 H-pyrazol-3-vi}-3 4-dihydroguinazolin-2-
yhethylamino jpyrimidine-S-carbonitrile (Compound 169). 'H NMR (400 MHz, DMSO)Y §
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13.24 (s, 1H), 7.94 (dd, J = 2.4, 1.6 He, 1H), 7.92 - 7.87 (m, 1H), 7.71 ~ 7.66 (e, 1H), 6.87 (3 J
=6.7 Hz, 1H}, 6.62 - 6.53 (m, 3H), 630 (brs, ZH), 4.73 (p, I = 6.7 He, 1H), 140 (d, § =67 Hz,
3H). ES/MS 4251 (M+H Ty

(8)-2 A-diamino-O-{{cyclopropyl{6,8-difluoro-4-oxo-3-{(1H-pyrazol-3-y1)-3 4-dihydroguinazolin.
2-ylimethyljJamino)pyrimidine-5-carbonitrile (Compound 1703, "H NMR (400 MHz, DMSOy 8
13.24 {brs, 1H}, 7.97 - 7.89 (m, 2H}, 7.69 (ddd, J =R.3, 2.8, 1.3 Hz, 1H), 6.63 (s, 2H), 6,48
6.41 {ro, 2H}, 6,31 (brs, 2ZH), 4.78 {t, I = 7.3 Hz, 1H), 1.37 ~ 1.25 {m, 1H), 0.43 - (.31 {m, 31,
0.23 - (.16 (m, 1H}) BER/MS 4511 (M+H )

(8)-2-amino-4-({{5-chloro-4-oxo-3-(1H~pyrazol-3-v1}-3 4-dihydroquinazolin-2-
yi}cyelopropyhmethyljaminoe -6-(difluoromethypyrimidine-S-carbonitrile (Compound 171).
"HNMR (400 MHz, DMSO3 S 13.10 (brs, 1Hy, 7.82 - 7.75 {m, 2H), 7.63 {34, T = 8.2, 1.2 Hz,
PHY 7.59 (dd, 1= 7.8, 1.2 He, 1H)Y, 7.54 (brs, 1H), 742 (d, I = 7.4 Hz, 1H), 7.22 (br s, 1H), 6.63
{t, }=33.6Hz, 1H), 634 {d, J =24 Ha, 1HL 474 {t, F = 7.5 Hz, 1H), 143 - 1.32 {m, 1H), 0,48
- (.34 (m, 3H}, 0,18 - 011 (m, 15} ES/MS 4841 (M+H™);

{5}-2-amino-4-{{{8-chloro-6-fluoro-4-ox0-3-( 1 H-pyrazol-3-y1)-3 4-dihydroquinazolin-2-
yh{cyclopropylimethyllamino}-6-{diflucromethylpyrimidine-S-carbonitrile (Cornpound 172).
H NMR (400 MHz DMSO) § 13.15 (s, 1H). 8.13 (dd, T=8.5, 2.9 Hz, 1H), 7.84 - 7.78 (in,
IHY 755 (br s, THYL 7370, T =75 He, 1H), 729 (brs, 1H), 6.64 {1, 1 = 53.6 Hz, 1H), 6.35(4, ]
=24 He, 1H), 495 (4, 1 =72 Hz, 1H}, 1.48 ~ 1.34 (m, 1H), 0.48 ~ 0.33 (m, 3H), 0.19~ 0.10 {m
TH). ES/MS 502,10 (VHTy

b2

{8)-2-amino-d-{(1-{8-chloro-G-fluore-4-0x0-3-(1 H-pyrazol-3-y1}-3 4-dihydroquinazolin-2-
vhethyhamino}-6-{diflucromethyljpyrimidine-S-carbonitrile {(Compound 173). 'H NMR (400
Mz, DMSO) 6 13,19 (s, 1H), 811 (dd, T = 8.5, 2.9 Hz, 1H), 7.86 {d, I = 2.4 Hz, 1H), 7.80 (dd,
J=82,29He 1HYL 772 (d, J=66Hz, 1H), 754 (bra, TH), 730 (brs, 1H), 6.64 (1, I = 53.6
Hz, 1H}, 646 (d, I = 2.4 He, 1H), 4.94 {p, I = 6.6 He, 1H), 142 (4, T = 6.6 Hz, 3H). BS/MS
4761 (M+H ™Y,

{(R}-8-chloro-2-{1-{(2,6-diawnino-5-chloropyrimidin-4-yhaminojethyl)-6-fluoro-3-( 1 H-pyrazol-
3-yhiquinazotin-4(3H)-one (Compound 174}, 'H NMR (400 Mz, DMBGO) 6 13.27 (5, 1H), 8,19
« 814 (m, 1H)Y, 793 (d. J =24 Hz, 1H), 787 - 7.82 (m, 1H), 7.68 (d, ] = 6.9 Hz, 1H), 7.44 (br
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s, 2H}, 7.34 (br s, 2H), 6.49 (d, J = 2.3 Ha, TH), 4.91 (p, T = 6.5 Hz, 1H), 1.43 (4, ] = 6.6 Hz,
3H). ES/MS 450.1 (MY,

{R}-2.4-diamine-6-((1-(8-chioro-6-fluoro-4-oxo-3-{ 1 H-pyrazol-3-v1}-3 4-dihydroquinazolin-2-
vhethyljamino)pyrimidine-S-carbonitrile (Compound 175). 'H NMR (400 MHz, DMSO) §
1325, 1H), 8,15 {dd, =85, 2.9 Ha, 1H), 7.92(d, T = 2.4 He, 1H), 784 (dd, J = 8.2, 2.9 Hz,
1H}, 649 (4, =23 He, 1H), 495 (p, J = 6.6 He, 1H), 1.42(d, T = 6.6 Hz, 3H). BS/MS 4411
M+ )

(5)-Z-amino-4-{diffuoromethyl-6-((1-{5-(difluoromethyly-4-ox0-3-{ 1H-pyrazol-3-v13-3,4-
dihydroquinazolin-2-vljethyDaminopyrimidine-S-carbonitrile (Compound 176). 'H NMR (400
MHz, DMSO} 8 13.20 (s, 1H), 8.05 - 7.74 {m, 6H), 7.57 (hrs, 1H), 7.23 tbrs, 1H), 667 (4, F =
535 He, 1H), 6,56 (d, J = 2.4 Hz, 1}, 4.87 (p, I = 6.6 Hz, 1H}, 146 (d, ] = 6.7 Hz, 3H). ES/MS
4741 (M+R™);

{8)-2-amino-4-{{cyclopropyl{ 5-(difinoromethyl}-4-oxo-3-(1 H-pyrazol-3-v1)-3,4-
dihydroquingzolin-2-yvimethyhamino}-6-{diflucromethyDpyrimidine-5-carbonitrile (Compound
F77). 'H NMR (400 MHz, DMSO) § 13.20 (br s, 1H), 8.06 - 7.73 {m, 5H), 7.57 (brs, 1H), 7.50
(A, J =74 Hz, 1H), 7.23 (brs, 1H), 6.67 (4, 1 =333 Hz, 1H), 6.38{(d, 1 =23 Hz, 1H), 481 (1, ]
= 7.6 Hz, 1H}, 1.51 ~ 1.39 (m, 1H}), 0.53 - 0.39 (m, 3}, 0.23 - 0,15 (m, 1H). FS/MS 500.1
{M+HY;

{8}-2-amino-4-{diftuoromethyD)-6-{{ 1 -{4-0x0-3-(1 H-pyrazol-3-yi}-5-{trifluoromethyl-3,4-
dihydroguinazolin-2-yhethyhamino pyrimidine-3-carbonitrile (Compound 178). 'H NMR (400
MHz, DMSO0)} 6 13.21 (s, 1H), 8.05 - 7.98 (m, 3H}, 7.88 (d, 1 = 2.4 Hz, 1H), 7.83 {d, 1 = 6.5 Hz,
{H), 7.58 (brs, 1H), 7.24 (brs, 1H), 6.67 (7, 3= S3.6 Hz, 1H), 6.57 (4, I = 2.4 He, 1H), 487 {p.
F=67Hz, 1H), 146 {d, ] = 6.7 Hz, 3H}. ES/MS 4921 (M+H);

{8}-2-amino-4-{ditiyorornethyl }-6-{{ 1 -(S-{difluoromethyl}-4-ox0-3-(1 H-pyrazol-4-y1)-3,4-
diydroguinazolin-2-yhethyhaminojpyvrimidine-3-carbonitrile (Compound 179}, 'H NMR (400
MHz, DMSO) 3 8.08 — 7.74 (m, 7H), 7.57 (br s, [H), 7.34 (brs. 1H), 6.68 (1, J = 53.5 Hz, 1H),
5.61-4.91 {m, 1H), 1.42(d, T = 6.7 Hz, 3H). BS/MS 474.1 (M+H");

{8)-Z-amino-4-{{1-(8-chioro-6-fuoro-4-ox0-3-{1 H-pyrazol-3-y[-3 4-dihydroquinazalin-2-
vipropyljamino}-6-{diffuoromethylpyrimidine-5-carbonitrile {Compound 18031 'H NMR (400
MHz, DMSO}8 13.24 (brs, TH)YL 814 (dd, F= 85,29 He, 1H), 789 ¢(d, I = 2.4 He, 1H), 7.83
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(dd, 3= 8.2, 2.0 Hz, 1H), 7.62 (4, F = 7.1 He, 1H), 7.58 (brs, 1H), 7.23 (br s, 1H), 6.68 (¢, ] =
$3.5 Hy, 1H), 6.52 (4, I = 2.4 Hz, 1H), 4.94 — 4.88 (m, 1H), 2.12 ~ 1.99 {m, 1H), 1.78 (dg, J =
14.1, 7.1 Hz, 1H), 0.79 (5, § = 7.3 Hz, 3H). BS/MS 490.1 (M+H):

{R}-2-(1-{(2.6-diamino-~-3~chloropyrimidin-4-yDamine yethyl-5-{difluoromethyl}-3-{ H-pyrazol-
3-yliguinazolin-4(3H)-one (Compound 181} 'H NMR (400 MHz, DMSO) 8 13.24 (s, 1H), 8.05
=770 (m, SH), 749 (bra, 2H), 7.34 (br s, 2H), 6.56 - 6,533 {m, 1H), 488 - 4.81 {m, 1H}, 1.45
{d, J = 6.8 Hz, 3tD). BS/MS 4481 (M+H");

(R}3-2,4-diamino-6-{{1 -{S~{diflucromethvl}-4-ox0-3-{ 1 H-pyrazol-3-y1)-3 4-dibhydrogninazolin-2-
shethvhamino)pyrimidine-S-carbonitrite (Corpeound 182). 'H NMR (400 MHz, DMSO) &
13.25 (s, 1H), 818 - 7.73 (m, 8H), 6,54 (d, I = 2.4, 1H}, 4.93 - 4.86 (i, 1H}, 1.47 — 1.41 (m,
3H) BS/MS 439.1 (M+H ™

{S)-2-amino-4-{{1 -{&-chloro-6-fluore-4-ox0-3-{1 H-pyrazol-4-yi}-3,4-dibydroguinazolin-2-
vhethyhamino}-6-(difluoromethyl ypyrimidine-S-carbonitrile (Compound 183). 'H NMR {400
MHz, DMSM 3 813 (dd, F = 8.5,2.9 Hz, 1H), 7.89 (br s, 2H), 7.82(dd, 1= 82, 2.9 Hz, 1H),
77544, I=6.0Hy, 1H), 7.58 (b, TH), 742 (brs, 1H), 668, I =838 He, IH), 502 (p, I =
6.6 Hz, TH), 1.40 (4, J = 6.6 Hz, 3H). BES/MS 476.1 M+,

{8}-2-amine~4-{{(B-chloro-6-thioro-4-0x0-3-{ 1 H-pyrazel-4-y1)-3 4-dihydroguinazolin-2-
yi¥evclopropyhmethyllamino;-6-{difluoromethyDpyrimidine-S-carbonitrile (Compound 184).
"H NMR (400 MHz, DMSO) § %14 (dd, F=8.5, 2.9 Hz, 1H), 7.87 - 7.78 (m, 3H), 7.58 {br s,
1H), 742 (brs, 1H), 733{d, J =74 Hz, 1H), 667 {1, =53 5Hz, 1H),506{ 1=71Hz 1H),
143~ 1.32 (m, TH), .50~ 0.36 (m, 3H), .18 - 0.09 (m, 1H). ES/MS 502.1 (M+H');

(8)-2~-amino-4-({ I -{5~chloro-&-fluoro-4-oxo-3-{ H-pyrazol-3-vi -3 4-dihydroguinazolin-2-
yhethylJamino)-6-{difluoromethyl)pyrimidine-S-carbonitrile (Compound 185). 'H NMR (400
MHz, DMSCYS 1320 (s, 1HY TR87(d, J=2.4 He, 1H), 7.83 - 771 (m, 2H), 7.60{dd, J = &8,
458z, 1H), 725 ¢br s, IHYL 667 (4, Y =535 Hz, 1H}, 653 (d, =24 He, 1H), 483 {p, J =067
Haz, 1H), 1.45(d, J = 6.7 He, 3H). BS/MS 476.1 (M+H

{(8)-2-aming-4-(difluoromethvi}-6-({(1-{&-fluoro-4-oxo-3-(1 H-pyrazol-3-vi}-3,4-
dihydroguinazolin-2-yDethylamine jpyrimidine-5-carbonitrile (Corapound 1861, "H NMR (400

MHz, DMSOYS 13,19 (br s, THD), 7.97 - 7.93 (m, 1H), 787 (. T = 2.4 Hx, 1H), 783 (3, I =85
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Hz, TH), 7.77 (ddd, 7= 10.5, 8.0, 1.4 Hz, 1H), 7.60 —~ 7.53 (m, 2H), 7.24 (br s, 1H), 6.67 (4, T =
53.5 Hz, 1M}, 6.54 (d, } = 2.4 Hz, 1H), 488 (p, J= 6.7 Hz, 1H), 1.46 {4, J = 6.7 Hz, 3H). ES/MS
442.1 (M+HTY,

{5)-Z~-amino-4-{{(1-{8,8-difluore-4-oxo-3-(1 Hepyrazol-3-vi}-3 4-dihvdroguinazclin-2-
v1jethyllamino)-6-(diflnoromethyl)pyrimidine-5-carbonitrile (Compound 187 'H NMR (400
MHz, DMBOYd 1321 {brs, 1H}, 7.92(ddd, = 10.3, 8.9, 2.9 Ha, 1H), 7.87 (4, I = 2.4 Hz, 1H},
7R2{d, Y= 65 He, 1H), 770 (ddd, = 82,258, 1.2 He, 1M, 7.57 (bra, 1H), 7.23 {brs, 1H),
6.67 (4, I=535Hz, 1H}, 654 (d, I =24 Hg, 1H, 488 (p, J=6.7Hz, 1H), 145{d, J = 6.7 Hg,
3H). ES/MS 460.1 (M+H ),

{S)-2-armino-4-{{ 1 -(8-chioro-4-oxo-3-( 1 H-pyrazol-3-yi -3 4-dihydroquinazolin-2-
yiethylamine-6-{diflusromethyl ipyrivaidine-S-carboniirile {Compound 188}, 'H NMR (400
MHz, DMSOY S 1322 {brs, 1H), 8.10(dd, =80, 1.4 Hz, 1H), 805 (dd, I} = 7.9, 1.4 Hz, 1H),
TR, I=24Hz, 1M, 777(d, I =66 He, 1H),7.56{t § =79 Hz 1H), 734 (brs, I1H}, 667
(£, I=1535Hz, 1H), 651 (&4, ] = 2.4 Hz, 1H}, 497 {p, ] = 6.6 Hz, 1H), 1.45 (4, I = 6.6 Hz, 3H).
ES/MS 4381 (M+H ),

{8)-2-amine-4-(2-{5-chioro-4-0x0-3-{ 1 H-pyrazol-3-vi}-3 4-dihydroguinazolin-2-vhpyrrolidin- 1 -
vi}-6-(difluoromethyDipyrimidine-S-carbonitrile (Compound 189). 'H NMR (400 MHz, DMSO)
3796 (d,J =23 He, TH}, 7.70 (1, I = 8.0 He, 1H), 7.56 — 7.49 {m, 3H), 6.99 - 6.57 {m, 3H),
4.58 (brs, 1HY, 4.10 — 3.92 (m, 2H}, 2.26 — 1.88 (1n, 4H). ES/MS 484.1 (M+H ),

(8)-2-amino-4-((1-{5,8-dichicro-4-ox0-3-( 1 H-pyrazol-3-yi}-3 4-dibydroguinazolin-2-
yhethylamine -6-{diflucromethypyrimidine-S-carbonitrile (Compound 190). 'H NMR (400
MHz, DMSOI8 1323 (s, 1HL 799, =85 Hz, 1H)L, 789 (d, I =23 He, I, 7.72 (1 I =
6.6 Hz, 1H), 7.60 {4, T = 8.5 He, 1H), 7.35 (brs, 1H), 6.67 {1, I = 53,6 Hz, 1H), 6.51 - 6,48 {m,

THY, 4.97 - 4.89 (m, TH), 144 (d, J = 6.6 Hz, 3H). ES/MS 492.0 (M+H');
{8)-2-amino-4-{diflucromethyl}-6-({ 1 -{ 5-fluoro-4-oxo-3-(1 H-pyrazol-3-v13-3,4-

dihydroguinazolin-2-yhethyDaming jpyrimidine-S-carbonitrile (Compound 1911 "H NMR (400
MHz, DMSO S 1218 (brs, 1H), 7.90 - 7.82 (m, 2H, 780 {(d, I= 6.4 He, 1H), 7.58 (br s, 1H)},
T.52 - 747 (e, 1H), 734 {ddd, Y= 110,82, 1O He, 1H), 7.23 (brs, 1H), 6.67 {t, ] = 53.6 Hz,
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UH), 6.55(d, = 2.4 Hz, 1H), 4.80 (p, ] = 6.6 He, 1H), 1.44 (d, J = 6.7 Hz, 3H}. ES/MS 442.0
(MHH");

{S)-2-amino-4-{{1 {5, 8-difluoro-4-oxo-3-(1 H-pyrazol-3-y1}-3 4-dihydroguinarolin-2-
yhethyljamino -6-{difluoromethypyrimidine-5-carbonitrile (Compound 192). 'H NMR (400
Mz, DMSOY38 1320 (s, 1H), 787 (d, J = 2.4 He, 1H), 7.84 - 7.75 (m, 2H), 7.58 (br s, 13,
7.36(ddd, F= 105,91, 3.6 He, 1H), 724 (brs, 1H), 667, =536 Hy, 1H), 634 (d, =24
Hz, 1H), 4.82 {(p, ¥ = 6.7 Hz, 1H), 1.45 {d, J = 6.7 Hz, 3H). BR/MS 460.0 (M+H);

{8)-Z-amino-4-(diftuoromethyl}-6-{{ 1 -(6-flucro-d-oxo-3-(1 H-pyrazol-3-y1}-3,4-
ditydroquinazolin-2-yethyDamingjpyrimidine-S-carbonitrile {Compound 1933 "H NMR (400
MHz, DMSO8 1319 (brs, THY, 787 (4, J =24 Hy, 1H), 7.85 - 7.74 {m, 4H}, 7.57 (brs, 1H},
7.23 (brs, 1H}, Y, 6.67 (1, I = 53.6 Hz, 1H), 6.55(d, J = 2.4 Hz, 1H), 487 (p, I = 6.6 Hz, 1H)},
1.45(d, I = 6.7 Hz, 3H). BS/MS 442.1 (M+H");

{83 2-amino-4-{{{5-chloro-¥-fluoro-4-ox0-3-1 H-pyrazol-3-y1}-3,4-dihvdroguinavrolin-2-
yieveloprapyDmethylhamino}-6-(diflusromethyDpyrimidine-3-carbonitrile (Compound 194),
THONMR (400 MHz, DMSOY S 13.14 (br g, 1H), 7.81 — 7.74 (m, 2H), 7.62 (dd, 1= 2.8, 4.5 H,
1H), 7.57 {brs, 1H), 7453 {(d, I =74 He, 1H)}, 7.25 (brs, 1H}, 6.67 (1, I = S3.6 Hz, 1H), 6.35(d,}
=24 Hz 1H,L 479 I=76Hz, 1H}, 148 - 137 {m, 1H), 0.32 - 0.39 {m, 3H), 0.22 - 0.15 {m,
1H), BS/MS 3021 (M+H

{8)-2~amino-4-({cyclopropyvi{6,8-difluoro-4-oxo-3-(1 H-pyrarol-3-y1)-3 4-dihydroquinazolin-2-
yhimethyljanino)}-6-{diffuoromethyDpyrimidine-S-carbonitrile (Compound 195). 'H NMR (400
Mz, DMSO)Y 8 13,14 (brs, 1H), 7.94 ¢ddd, J = 103, 9.0, 2.8 Hz, 1H), 7.79 (4, T = 2.4 Hz, 1H),
7.70(ddd, I=83, 2.8, 1.3 Hy, 1H), 7.56 br (g, 1H), 748 (4, I =74 Hz, {H), 7.23 (brs, LH),
6.66 (1, J=353.6 Hy, 1H), 635(d, I =24 Hz, 1H), 4.82 {t, } = 7.6 Hz, 1H}, 1.50 - 1.40 {m, 1H),
(.52 - (.39 (m, 3H), 0.24 - 0.14 (m, 1H). ES/MS 486.1 (M+H"Y);

{S)-2-amino~4-{{{3-chioro-4-ox0-3-{1 H-pyrazol-3-v1}-3 4-dikydrogminazolin-2-
yi¥cyclopropyhimethyvliamino-6-(diffuoromethyhpynimidine-S-carbonitrile (Compound 196).
HNMR (400 MHz, DMS0) 3 1319 (hrs, 1H)L 810 (dd, J = 8.0, 1.4 Hz, 1H), 807 (dd, T = 7.9,
t.4Hr, 1H), 7.84(d, J =24 Hy, 1H), 7.64 - 7.53 (m, 2H)}, 740 (d, } = 74 Hz, 1H), 733 (br s,
1HY, 667, Y= 836 He, 1HL 640, J=24 He, IHL 501 ¢, I =71 Hz, 1H), 149 - 138 {m,
THD, 0.50 - 0.37 (my, 3H), 0.22 - 6,14 (m, 1H). BS/MS 484.1 (M+H);
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{S}4-amino-6-{{1-{5~chloro-4-oxo-3-(1 H-pyrazol-3-v13-3 4-dihvdroguinazolin-2-
vliethylDamino)-2-(difluoromethylipyrimidine-S-carbonitrite (Compound 197). 'H NMR (400
MHz, DMSO3 8 1308 (brs, ITH)L 799, J =64 He, 1H), 789 (4, I=24 Hz, 1H), 7.76 (dd, I =
€2,78 Hz, 1H), 761 - 755 (m, 2H), 643 (d, I=2.4 Hz, 1H), 6.37 (1, J = 34.4 Hz, 1H), 4.76 (p,
F=67Hz 1H), 1.44 (4, 1= 6.8 Hz, 3H}. BS/MS 4581 (M+H");

{Si4-amino-0-({1 -{B~chloro-6-fluore-4-0x0-3-(1 H-pyrazol-3-y1)-3 4-dihydroquinazolin-2-
yhethyDamine-2-(difluoromethylipyrimidine-S-carbonitrile (Compound 198}, "H NMR (400
MHz, DMEH § 1323 (s, 1H), 811 (ddd, F =85, 2.8, 0.8 Hz, 1H), 7.92 - 7.78 {m, 3H}, 7.69 (br
5, 1H}, 641 (dd, J =24, 0.7 Hz, 1H), 636 (¢, J = 544 Hz, 1H}, 4.93 {p, ] = 6.7 Hz, 1H), 1.45 (d,
I=6.8 He, 3H). ES/MS 4761 (M+H™Y,

{83-3-(5~-amino-1H-pyrazol-3-y1}-S-chioro-2-{ 1 -{{2,6-diamine-S-chioropyrimidin-4-
yhamine)ethyligquinazolin-4(3H -one {Compound 199). 'H NMR (400 Mz, DMSO) § 11.81 G,
IH), 7.81 - 7.7S (m, 1HY, 764 (dd, ] = 8.2, 1.2 Hz, 1H}, 7.59 (dd, J = 7.8, 1.2 He, {H), 5.49 {5,
TH), 4.95 - 4.86 (m, 1H), 1.46 {d, J = 6.7 Hz, 3H). ES/MS 447.1 (M+H 'y

{83-2-(1-¢{2,6-dtamino-3~chioropyrimidin-4-yamino yethyl-8-{difluoromeathyly-3-(1 H-pyrazol-
3-ylquinazolin-4(3H)-one {Compound 2003, 'H NMR (400 MHz, DMSO) § 13.25 (s, 1H), 8.30
(dd, J=7.6, 1.3 Hz, 1H}, R15¢d, J =75 Hz, 1H), 7.92(d, ¥ = 2.4 Hz, 1H), 7.84 — 7.53 {m, 31,
747 (brs, 2H), 7.32 (br s, 2H), 6.53 (d, ] = 2.3 Hz, 1H), 4.97 ~ 4.88 (m, 1H), 1.44(d, } = 6.7
Hz, 3HY. BS/MS 4481 (M+H )

{(S¥-2-{{{Z-amino-3-cyano-G-methylpyrimidin-d-yDamine ¥eyclopropyhmethy}-3-(d-methyl- 1 H-
pyrazol-3-y1)-4-ox0-3,4-dikvdroguinazoline-&-carbonitrile {Compound 203): "H NMR (400
MHz, DMSO-dy 8 12.69 (br s, 1H} B.62 — 807 (m, 2H), 8.07 - 7.22 (m, 4H), 5.26 - 4.42 (im,
1H), 242 =227 (m, 3H), L&~ 1.7 (m, 3H), 171 - 118 {(m, 1H), 870 0.41 {m, 3H), 0.35 -
0.08 {m, 1H). BE5/MS 453.2 (M+H'};

(S)-2~{cyclopropyvl{{2,6-diamino-S-chlorepyrimidin-4-yhaminomethvi}-3-(d-methyi- 1 H-
pyrazol-3-y{-d-oxa-3 4-dihydroguinazoline-8-carbonitrile (Compound 204): 'H NMR (400
MHa, DMBO-dey & 1318 — 12,64 {m, 1H), 8.57 - 8.28 {m, 21}, 7.90 - 7.63 {m, 2H), 7.63 - 7.11
{my, SH), 518 - 4.83 (o, THY, 191 - L.71 {m, 3H), 138 - 115 {m, TH), 0.62 - .34 {m, 4H),
0.26 - 0.01 fm, 1HY. ES/MS 463.1 (M+H");
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{53-2,4-diamino-6-{{ 1 -{4-0x0-3-{ 1 H-pyrazol-3-vl}- S-{trifluoromethy]}-3,4-dihvdroguinazolin-2-
yhethyDaminopyrimidine-S-carbonitrile (Coropound 205); "H NMR (400 MHz, DM30-d.) 8
1319 (s, 1H), 8.02 - 790 (m, 3H), 788 {4, /=24 He, 1H}, 7.86 - 6.84 (brm, 4H), 6.53 (¢, 7=
24 Hy, TH), 4.89 - 4.75 (m, 1H), 1.40 {d, 7= 6.7 He, 3H) ES/MS 4571 (M+HY

{8)-2,4-diamino-6-((1 -{(4-oxo-3-( 1 H-pyrazol-4-v13-S-{iriffuoromethyl)-3,4-dihydrogquinazolin-2-
yihethyaminepyrimidine-S-carbonitrile {Compound 206): "H NMR {400 MHz, DMSO-d,) &
RAY 771 {m, TH}, 7.42 (br. s, 1H}, 4.95 {p, J= 6.8 He, TH), 1.36{d, J = 6.7 Hz, 3H). ES/MS
457.1 (M+H,

(832 4-diamino-6-{{cyclopropyl{4-oxe-3-( 1 H-pyrazob-3-y1}-S-(trifluoromethyi)-3,4-
dihydroquinazolin-2-ymethyDamine jpyrimidine-S-carbonitrile (Compound 2071 'H NMR
{400 MHz, DMSO-de) 8 13.13 (br s, 1H), 8.07 — 7.96 (1, 4H), 7.88 (s, 2H), 7.81 {d, J= 2.4 Hz,
1HY, 779 =767 (m, 1H), 635 (d, /=23 Hz, 1H), 4.72 {1, J= 7.8 Hz, 1H), 1.50~ 1.36 (m, 1H),
.53~ 0.33 (m, 3H), 0.22 - 0.11 (m, 1H). BS/MS 483.2 (M+H);

{8)-2-{1-{{2.6-diamino-S-chloropyrimidin-d-yhamino yethy)-3-(1 H-pyrazol-3-y1)-3-
{riflucromethy]iguinazolin-4(3H)-one {Compound 208): 'H NMR (400 MHz, DMSO-4¢) §
13.22 (s, 14}, 8.04 - 7.94 (m, 3H), 7.88 {d, J= 2.4 He, 11}, 773 (d, /= 6.8 Hz, 1H), 7.64 - 7.48
{m, 2H}, 7.39 (s, 2H), 6.52 (4, J=23 Hz, 1H), 482 {p, /=67 Hz, 1H}, 142 (4, /= 6.8 He,
3HY. BES/MS 466.1 (MH+Hy;

{8}-2-{1-{{2,6-diamino-~5-chloropyrimidin-4-yamine jethyl -3 -( 1 H-pyrazoi-4-yi}-5-
{trifluoromethyquinazolin-4(3H}-one (Compound 209 'H NMR (400 MHz, DMSO-de) &
7.99 - 7.90 (m, 3H), 7.86 {5, 2H}, 7.74 {d, /= 6.9 Hz, 1H), 7.53 {5, 2H), 7.43 (br. s, 2H), 4.92 {p,
J= 67 Hz, 1), 1.37{d, 7= 6.7 Hz, 3H). BES/MS 4661 (M+H" )

{S3-2-{cyclopropyl{{2.6-diamino-3-chloropyrimidin-4-vhaminoymethy)-3- T H-pyrazol-3-yi)-5-
{trifluoromethyvi}guinazolin-4(3H}-one {(Compound 210} "H NMR (400 MHz, DMSO-d;) §
1338 (br. g, 1HY, 811 =797 {im, 3H}, 786 {(d, /=24 Hz, 1H), 7.71 — 7.52 {m, 3H), 7.44 {s,
2HY, 6.38(d, =24 Hz, 1H), 4.75{t. /= 7.8 Hz, 1H}, 1.51 - 1.34 {m, 1H), 0.59 - Q.37 (m, 3H),
025 - 0.12 {m, 1H). BS/MS 4021 (M+H);
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{832 4-diamino-6-{{1-(5-(difluoromethyl }-4-0x0-3-{1 H-pyrazol-3-y1)-3.4-dihydroguinazolin-2-
yhethyhammepyrimidine-3-carbonitrile {Compound 2111 'H NMER (400 MHz, DMSO-ds3 §
1320 (s, IHL 813 - 721 {m, 11HD, 6.5 (4, J= 2.4 Mz, 1HL 491 - 479 (m, 1HL 141 (L J=
6.7 Hz, 3H). BS/MS 4392 (M+H",;

{812 4-diamino-6-({1-(5-(difluoromethyi}-4-oxo-3-{1 H-pyrazol-4-yi}-3 4-dihvdroguinarolin-2-
vhethyDamine Jpyrimidine-S-carbonitrile (Compound 212} 'H NMR (400 MHz, DMSO-dq) &
8.04 < 7.79 (m, 11H), 5.02 - 4.90 (m, 1H), 1.36 (d,.7= 6.7 Hz, 3H). BI/MS 430.2 (M+H"),

{8)-2-( 1 -{{2,6-dlamino-S-chloropyrimidin-4-yhaminolothyl 3-5-{diftuoromethy -3 1 H-pyrazol-
4-yhguinazolin-4(3H }-one (Compound 213); 'H NMR (400 MHz, DMSO-ds) 8 8.04 - 7.70 (m,
THY, 7.55 (s, 2H), 7.43 {5, 2H), 498 - 4.87 {(m, 1H), 137 (4, /= 6.7 Hz, 3H). ES/MS 448.1
MY

{(8)3-2 4-diamino-6-({cyclopropyi{S-{difluoromethyli-4-ox0-3-(1 H-pyrazol-3-y1)-3 4-
dihvdroguinazolin-2-ymethylaminojpyrimidine-3-carboniirtle {Compound 214} ' NMR
(400 MHz, DMSO-de) 8 13.12 (5, 1H), 8.04 — 7.49 (m, O, 6.35 (d, /= 2.3 Hz, 1H), 472 (1, J =
7.7 He, D, 150 1.34 (m, FH), 052 - 0,33 {m, 3H), .22 - 011 {m, 1H). ES/MS 4652
(MHH )

{S1-2-{cyclopropyi{{2,6-diamino-S-chloropyrimidin-4-yhaminomethyi}-3-{difluoromethyl}-3-
{1H-pyrazol-3-vhquinazolin-4(3H}-one (Compound 215} "H NMR {400 MHz, DMSOhde) 8
13.16 (s, TH), 803 - 7.69 (m, 5H), 7.57 - 7.45 {m, 3H), 7.37 {s, 2H), 6.34 ¢(d, J= 23 Hz, 1H},
472, J=T7.8 Hz, 1H), 1.37 {dg, J=13.7, 6.8, 6.3 Hz, 1H)}, 0.51 —0.35 {m, 3H}, .20 - 0.09
{m, 1H). BS/MS 474.1 (M+H' ),

{83-2,4-diamino-6-{{ 1 -{3-chloro-3-3-methyl-1 H-pyrazol-4-yi}-4-0x0-3,4-dihydroguinazolin-2-
yhethyhamine)pyrinmidine-S~carbonitrile (Compound 2163 'H NMR (400 MHz, DMSO-dg) &
817~ 7.82 {m, 3H), 7.82 = 771 {m, 1H), 7.71 - 7.61 {w, 1H}, 7.61 — 7.26 (m, 2H}, 5.28 - 4.87
(m, TH), 2.10 - 1.93 {my, 3H), 1.42 - 1.20 (m, 3H). ES/MS 437.1 (M+H )

{S3-2,4-diamino-6-{{1-(3,8-dichloro-4-ox0-3-(1 H-pyrazol-4-y1}-3 4-dihydroguinazolin-2-
yhethyhamineypyrimidine-3-carbonitrile (Compound 217 'H NMR (400 MHz, DMSO-ds) 5

i35
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8.03 - 7.59 {m, 6H), 7.95 (d, J = 8.5 Hz, 1H), 7.56 {d. / = &5 Hz, 1H), 7.40 (br. s, 2H), 5.01 ~
4.90 {m, 1H), 135 (d, J = 6.6 Hz, 3H). ES/MS 457.1 (M+H"):

{815, 8-dichloro-2-1 ({2, 6~-diamine-S-chloropyrimidin-4d-yhaminojethy-3--methyl-1H-
pyrazol-4-viiguinazolin-4(3H -one {Compound 218 'H NMR (400 MHz, DMSO-dg) § 13.05 -
12.80 (m, 1H), 8.03 - 7.55 (br. m, 1H}, 7.96 - 7.90 {m, 11}, 7.57 — 7.49 (xu, 1H), 6.62 - 628
{m, TH), 6.11 - 594 {m, 2H}, 5.81 = 5.50 (m, 2H), S.00 482 {(m, 1H), 217~ 1.91 {m, 3H},
1.36 - 1.12 {(m, 3H). BS/MS 480.1 (M+H);

{$)-2,4-dlamino-6-{{ 1-(5,8-dichlore-3- 3-methyl- 1 H-pyrazol-4-yi}4-0x0-3,4-
dihydroquinazofin-2-yDethyDaminepyrimidine-S~carbonitrile (Compound 219} "H NMR (400
MHz, DMSO-dg) & 13.06 -~ 12.78 {m, 1H}, 8.05 - 749 {m, 3H}, 7.00 - 6.71 {m, 1H)}, 6.62 (s,
2H), 6.53 ~6.21 {m, 2H), 5.15 - 4.92 (m, 1H), 2.20 — 1.94 {m, 3H), 1.44 - 1.15 {m, 3H).
ES/MS 471.1 (MHH Y

{S)-2,4-diamino-6-{{{ 8-chloro-6-fluore-3-G-methyl- 1 H-pyrazol-d~-yi}-4-oxo-3,4-
dihydroguinazoelin-2-yi}{cvelopropyhimethyljaminojpynimidine-S-carbonitrile {Compound 220}
'H NMR (400 Mz, DMSO-de) 8 13.10 - 12,71 (m, 1H), 8.17 — 8.07 (m, 1H), .05~ 7.48 (m,
2HY 6.76 — 6,60 (m, 2H), 6.60 - 6.15 (m, 3H), 5.22 - 495 (m, 1H}, 2.18 - 1.90 {m, 3H}, 1.43 ~
0.99 (m, 1H), (.40 —-0.17 {m, 4H). ER/ME 4811 (M+HY,

{8)}-8-chlore-2-{ cyclopropyl{({2,6-diamino-5S-chloropyrimidin-4- vl jaminoymethyh-6-fluore-3-(3-
methyl-1H-pyrazol-4-ylquinazolin-4(3H)-one (Componnd 221} 'H NMR (400 MHz, DMSO-
de} 6 13.25 - 12,75 (m, 1H), 818 = 7.58 {m, 38}, 6.36 ~ 5.9€ (m, 3H), 5.85 — 5.48 {m, 2H), 5.31
—~ 4 85 {m, 1H), 216 - 1.90 {m, 3H), 1.31 - 0.93 {m, 1H}, 0.44 - -0.15 {m, 4H}). ES/MS 4901
(M+HY;

(8)-2,4~disrmnino-0~{{ 1 -{§-chloro-5-methyl-4-0x0-3-{ 1 H-pyrazol-3~vi}-3.4-dihydroquinazolin-2-
yijethyhamino)pyrimidine-S-carbonitrile (Corapound 222 'H NMR (400 MHz, DMSO-ds) &
1330 - 13.21 {m, 1H}, 7.96 (dd, J=2.4, L6 He, 1H), 7.87 {d, /= &1 Hz, iH), 7.32 {dd, J= 8.1,
1.0 Hz, 1H), 687 (4, 7=T.0He, 1H), 6.64 {5, 2H), 655 {1, /=22 Hz, 1H}, 6.39 (s, 2H), 4.81 (pp,
J=6.6 Hez, 1H), 2.70 (s, 3H), 1.38¢d, 7= 6.6 Hz, 3H). BS/MS 437.1 (M+H");
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{8)-8-chloro-2-{1-{{2,6-diamino-3-chloropyrimidin-4~vhaminolethyl}-S-methyl-3-(1 H-pyrazol-
3-yhguinazolin-4(3H}-one {Compound 223} "H NMR (400 MHz, DMSO-dg) 8 13.26 (1, /= 2.0
Hz, 1H), 7.97 (dd, J= 2.4, 1.7 Hz, 1H), 7.88(d, /= 8.1 Hz, 1H}, 739 - 721 {m, IH}, 635 ({, J
=22 Fz, TH), 6,51 (4, J = 7.5 Hz, TH), 6.02 (s, 2H), 5.62 (s, 2H), 4.79 — 4.64 (m, 1H), 2.69 (5,
3H), 135 {d, J = 6.6 Hz, 3H). ES/MS 4461 (M+HT);

(8 3-2-aming-4-({ 1 -{&-chloro-S-methyl-4-oxo-3-(1 H-pyrazol-3-y3-3, 4-dihydroquinazolin-2-
vhethyljamino)-6-{diflucromethyljpvrimidine-S-carbonitrile {Compound 224} "H NMR (400
MHz, DMSQO-dg) 8 1321 (s, 1H), 7.94 - 7.85 (m, 2H}, 7.74 (d, /= 6.6 Hz, 1H), 7.58 {s, 1H},
744 - 739 (m, 2H), 6.68 (4, J= 533 He, 1), 6.51 (d, /= 2.4 Hy, 1H), 4.98 - 483 {m, 1H},
2.70 (s, 3¥). 1.44 (d, J = 6.6 Hz, 3H). ES/MS 472.1 (M+H"y
(83-2-(1-{{2~amino-5-chioro-6-(difluoromethyDpyrimidin-4-yhaminojethyl}-5-chloro-3-( 1 H-
pyrazol-3-vquinazolin-4{3H}-one (Compound 225} 'H NMR (400 MHz, DMSO-d} § 13.17
(s, TH), 7.87 (dd, J = 2.4, 1.5 Hz, 1H}, 7.79 — 7.69 (m, 1H}, 7.61 - 7.52 (w, 25D, 7.34 (4, J = 6.7
Hz, 1H), 8.80 (¢, J = 53.5 Hz, 1H), 656 (¢, /=21 Hz, 1H), 6.49 {br s, 21}, 4.6% - 459 (m, 1H),
1.41 {d, 7= 6.7 Hz, 3H). ES/MS 467.0 (M+H);

(8)-2-( 1 -{{2-amino-5-chioro-6-(difluoromethyDpyrimidin-d-yiamino jethyl}-8-chloro-6-fluoro-
3-{1H-pyrazol-3-ylquinazolin-43H-one (Compound 226} "H NMR (400 MHz, DMSCUdg) §
13.27 (s, 1H), 8.15(dd, J=8.5, 2.9 He, 11, 7.93 (dd, /= 2.4, 1.6 He, 1H), 7.84 (dd, F=8.2, 29
Hz, 1H), 7.44 (4, 7= 6.8 Hz, 1H), 6.84 {t, J = 53.6 Hz, 1H), 6.58 (brs, 2H), 6.54 (t, J = 2.2 Ha,
1H), 4.91 - 4.78 (m, 1H), 144 (d, 7 = 6.7 Hz, 3H). ES/MS 4850 (M+H'%

{(3}-8~chloro-2-{1-({2,6-diamino-5-chloropyrimidin-4-vijaminojethyl}-5-{difluorcmethyl}-3-(1H-
pyrazol-3-yhguinazelin-4{3H}-one (Compound 227} TH NMR (400 MHz, DMSO-dg) § 13.29
(s, 1D, 8.313¢d, J = 8.3 He, 1H)Y, 7.954dd, J=2.3, 1.2 Hz, 1H), 7.79(d, J=83 He, 11}, 778 {4,
J=55.1 Hz, 1H), 6551, /= 1.9 Hz, 1H)}, 6.40 (4, /= 7.5 Hz, 1H), 6.00 {5, 2H}, 5.57 (s, 2H},
4.7t {p, = 6.8 Hz, 1H), 1.35 (d, J = 6.6 Hz, 3H). ES/MS 482.1 (M+H'):

{(8)-2,4-diamine-6-{{1-{8-chlore-S-(difluoromethyi}-4-oxo-3-( 1 H-pyrazol-3-y1}-3.4-
dihydrogquinazolin-2-yhethyljaminoypyrinidine-3-carbonitrile {Compound 228} " NMR (460

MHz, DMSO-d,) 8 13.26 (5, 1H) 8.14 {4, J = 82 Hz, 11), 7.96 - 7.89 (m, 1H), 7.80(d, /= 8.3
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He, 1H), 772 (4 7= 54.9 Hz, 1), 6.84 (d, = 6.9 Hz, 1FD), 6.58 (s, 2H), 6.53 {t, J = 2.2 Hz,
1H), 6.33 (s, 1H), 4.81 (p, /= 6.6 Hz, 1H), 1.37(d, J= 6.7 Hz, 3H). BS/MS 473.1 (M+H");

(8)-6-chloro-2-{1-({2,6-diamino-3-chloropyrinidin-4-yhaminojethyh)-5-(difluoromethyi}-3-( 1 H-
pyrazol-3-yhguinazolin-4(3H}-one (Compound 229} "H NMR (400 MHz, DMSO-do) 8 13.28
{5, 1H), 8.46 (1,.7=53.6 Hz, 1), B.01 (4, /= &8 Hz, 1H), 7.98 - 7.94 {m, 1H), 7.85{d, /= 8.8
Hz, TH), 6.61 {1, J= 2.0 Hz, 1H), 6.20 (d, .7="7.1 Hz, 1H), 6.00 (s, 2H}, 5.55 (s, 2H}, 4.65 - 4.54
{m, 1H), 1.39 (d, /= 6.8 Hz, 3H). BES/MS 482.1 (M+H'y;

(832, 4-diamino-6-{{1~(6-chioro-3-(difluoromethy}-4-oxo-3-(1 H-pyrazol-3-yhi-3,4-
dihydroguinazolin-2-yhethyDamino)pyrimidine-S-carboniteite {Compound 230} "H NMR (400
MHz, DMSO-d) 8 13.23 (s, 1H3, 843 (1, /=536 Hz, 1H), 7.99(d, /=8.8 Hz, 1H), 792 - 7.88
{m, 1H}, 7.80(d, /= 8.8 Hz, 1H), 6.84 {4, /= 6.8 Hz, 1H)}, 6.64 — 6.52 {m, 3H)}, 6.28 {5, 2H),
4.65 (p, J= 6.7 Hz, 1H), 1.37(d, J~ 6.8 Hz, 3H). ES/MS 4731 (M+H" )

(S)-2,4-diamino-6-({1-(7,8-difluoro-4-ox0-3-(1 H-pyrazol-3-y1)-3 4-dibydroguinazolin-2-

yhethyDaminojpyrimidine-5-carbonitrile (Compound 231): YH NMR (400 Mz, DM30-dg) 8

13.19 (brs, 1H), 8.60 — 7.89 (m, 2H), 7.88 {4, J = 2.4 Hz, 1H), 7.83 ~ 7.69 (m, 2H), 7.62 (ddd, J
= 10.2, 9.0, 6.9 Hz, 1H), 7.40 (br s, 2H), 6.51 {4, J= 2.3 Hz, 1M}, 4.88 ~ 4.78 {m, 1H), 1.41 (4, J

= 6.8 Hz, 3H) BS/MS 425.1 (M+H);

(S3-2-{1-((2 6-diamino-3-chloropyrimidin-4-yhaminoethyl)-7,8-difluoro-3-{YH-pyrazol-3-
viquinazolin-4(3Hone (Compound 232} 'H NMR (400 MHz, DMSO-dey 8 13.23 (brs, 1H),
3.02 - 7.92 (m, 1H), 788 {d, /=23 Hg, 1H), 7.74 (d, /= 6.7 Hz, 1H), 7.67 - 7.57 {m, 1H), 7.52
{5, 2H), 7.36 (s, 2H), 6.51 (d, /= 2.2 Hz, 1H}, 487 - 4.74 {m, 1H), 1.43 {d, J= 6.7 Hz, 3H}.
ES/MS 434.1 (M+H )

{83-2-(1~{{2-amino-5-chioro-6-(difluoromethypyrimidin-4-yDaminojethyl}-3, 7-diftuore-3-(1 H-
pyrarol-3-viiquinazoiin-4(3H}-one {Compound 233 ) TH NMR (400 MHz, DMSO-d6) § 13.19
(s, 1H}, 7.87{(dd, /= 2.4, 1.6 He, 1H), 740 {ddd, J=11.5,9.5, 2.5 Hz, 1H}, 7.33 {d, /= 6.5 Hz,
1H), 7.31 — 7.26 (m, TH), 6.80 (4, 7= 53.4 Hz, 1H), 6.57 (1,7 = 2.2 Hz, 1H), 6.49 (s, 2H), 4.66 -
4,55 (m, 1H), 1.42 (d, J = 6.8 Hz, 3H). BS/MS 460.1 (M+H");
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{33-2-{1-{{2-amino-3-chioro-6-{diflucromethy pyrimidin-4d-yljaminoyethyi)-7,8-difluoro-3-{ 1 H-
pyrazol-3-vhquinazolin-4(3H}one (Compound 234): 'H NMER {400 MHz, DMSO-de) 6 13.21
(s, TH), 7.99 - 7.92 (m, 1H), 788 (dd, J=24, 1.6 Hz, 1H), 765755 (m, 14}, 7.42{d, /= 6.0
Hz, 1H), 6.80 (t, J = 53.4 Hz, 1H), 6.58 (t,/ = 2.2 Hz, 1H), 6.49 (s, 2H), 4.73 - 4.63 (m, 1H},
1.44 (d, 7= 6.8 He, 3H). BS/MS 469.1 (M+H);

(3}3-2,4-diamino-6-({ 1 -(5,7-difluoro-4-oxo-3-( 1 H-pyrazol-3-v1}-3 4-dihydroquinazohn-2-
vhethyljaminopyrimidine-S-carbonttrile (Compound 235} 'H NMER (400 MHBz, DMSO-do) 8
13.19 (s, 1H), 7.89(d, J = 2.4 Hz, 1H}, 7.39 (ddd, S = 11.5, 9.6, 2.6 Hz, 1H), 7.25 (dd. /= 8.6,
2.5 He, 1H) 6.794d, J= 6.6 He, 1H), 6.70 ~ 6.43 (m, 3H), 6.27 {5, 2H), 4.71 ~ 445 (m, 1H),
1.36 (d, J= 6.8 Hz, 3H). BS/MS 425.1 (M+H);

(3)-2-(1-{(2,6-diarnino-5-chioropyrimidin-4-yiaminoethyl)-3,7-difluoro-3-( 1 H-pyrazol-3-
vhquinazolin-4{3H}-one (Compound 236} "H NMR (400 MHz, DMSO-d,) § 13.21 (s, 1H),
791 (dd, J= 2.4, 1.1 He, 1H), 738 (ddd, /=117, 9.5, 2.5 Hz, TH), 731 - 7.23 (m, TH}, 657 (4,
Je= 1.8 Hy, 1), 621 {d, J = 7.2 He, 1H), 5.97 (5, 2H), 5.51 (8, 2H), 4.59 - 4,46 {m, 1H), 1.33

(d, /= 6.8 Hz, 31, FS/MS 434.1 (M+H;

(3)-2,4-damino-6-({ 1 -{5-chloro-7-fluors-4-ox0-3-{ 1 H-pyrazol-3-yi)-3,4-dihydroguinazolin-2-
vhethyhaminopyrimidine-S-carbonttrile (Compound 237} "H NMR {400 MHz, DMSO-dq) 8
13,18 (s, 1H), 7.89 (dd, J= 2.4, 1.6 Hez, 1H), 7.59(dd, J= &8, 2.6 Hx, 1H), 7.37(dd, /=93, 2.6
Hz, 14}, 6.81 (brd, /= 3.0 Hy, 131, 6.59 (s, 2H), 6.57 (t, J=2.2 Hz, 18}, 6.30 (br s, 3H)}, 4.66
~4.52 (m, 1HL 136 (d, J = 6.8 Hz, 3H). BS/MS 441.1 (M+H

{3)-S~chloro-2-{1-({2,6-diamino-5-chloropyrimidin-4-yljaminojethyl}-7-flucro-3-(1 H-pyrazol-3-
vhiguinazolin-4{3H}-one {(Compound 238} 'H NMR (400 MHz, DMSO-de) 8 13.21 (5, TH),
7.92(dd, . F=2.4, 1.6 He, 1H), 7.58 (dd, J=R8.8, 2.6 Hz, 1H), 740 {dd, J= 9.4, 2.6 Hz, 11}, 6.58
(t, /=22 Hz, 1H), 623 (d,J= 7.1 Hz, 1H), 6.00 (s, 2H}, 5.55 (s, 2ZH}, 4.58 - 4.48 {m, TH}, 1.34
(d, 7= 6.8 Hz, 3H). BES/MS 450.0 (M+H);

(§3-2.4-diamino-6-({{5-chioro-7-fluoro-4-oxo-3-( L H-pyrazol-3-y1}-3 4-dihydrogquinazolin-2-

viXeyclopropyhimethylamine ypyrimidine-3-carbonitrile (Compound 239): "H NMR (400 MHz,
DMSO-de) 8 1318 (s, 1H), 7.86 (dd, 7 =24, 1.6 Hz, 1H), 7.61 (dd, /= 8.8, 2.6 Hz, 1H), 7.4}
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(dd, J = 9.2, 2.6 Hz, 1H), 6.61 (s, 2H), 6.42 (¢, J = 2.2 Hz, 1H), 6.35 (d, J = 7.4 Hez, 1H), 6.29 (5,
2FF), 4.62 (4, = 7.3 Hz, TH), 132~ 1.20 (m, TH), 0.42 — 0,13 (m, 45, BES/MS 467.1 (MHH);

{$3-S~chiore-2-(cyclopropyl{{2,6-diaming-S-chioropyrimidin-4-ylaminge jmethyl}-7-fuore-3-
{1H-pyrazol-3-yhguinazolin-4(3H)-one {Compound 240} "H NMR (400 MHz, DMS30-d¢) §
13.23 (s, 1H), 7.91 {dd, J= 2.4, 1.6 Hz, 1H), 7.61 {dd, /=88, 2.6 Hz, 1H), 747 (3d, /= 9.3, 2.0
Hz, 1H), 6.46 (t, 7= 2.2 Hz, 1H), 6.09 (br 5, 2H), 6.01 {br d, J= 8.0 Hz, [H), 5.62 (brs, 2H),
4,61 {(dd, s = 7.8, 6.8 Hz, 1H), 1.26 ~ 114 {m, 1H), 0.40 - 0.13 {m, 4H). ES/MS 476.1 {MHH),
{$1-2~{cyclopropyl{{2,6-damino-3-cyanopyrimidin-4-yDaminomethyl-3-(4-methyl-1H-
pyrazol-3-yl}-4-ox0-3,4-dihydroquinazeline-8-carbonitrile {Compound 241} ' NMR (400
Wiz, DMS0-d5) 8 13.12 — 12.52 {m, 1H}, 8.64 — 8.24 {m, 2H}, 8.22 - 6.88 (m, 8H}, 5.26 — 438
(m, 1H), 1.88 — 1.71 {m, 3H), 1.66 ~ 1.16 {m, 1H), (.67 - 0.41 {m, 3H}, 0.30 - 4.06 (m, 1H).
BS/MS 454.2 (M+H ™Y,

2-{{18)-{{6-amino-3-bromo-3ati-pyrazolo] 3,4-d}pyrimidin-4-ylamino}{cyclopropyl ymethyl)-5-
chioro-3-{4-methyl- 1H-pyrazol-3-vi)quinazolin-4(3H}-one {Compound 242): 'HONMR (400
MHz, DMSO-de3 8 13.61 — 12,71 (m, 2H}, 7.89 - 7.71 (m, 3H}, 7.68 — 747 (m, 1H}, 7.46 - 6.45
(m, 2H), 5.32 - 5.05 (m, 1H), 1.92 - 1.71 (m, 3H), 1.34 - 0.93 {m, 1H), 0.47 - 0.26 (m, SH},
0.24 - -0.02 (m, 1H). ES/MS 3410 (M+H);

{8}-5-chloro-2-{ cyclopropyvi((2,6-diamino-3-chioropyrimddin-4-yljamine ymethyi}-3-(4-methyl-
{H-pyrazol-3-yhgquinazolin-4(3H one {Compound 248} "I NMR (400 MHz, DMSO-dg) 8
13,11 12.43 (m, 18}, 7.86 ~ 7.74 (wm, 2H}, 7.74 - 7.57 {m, 2H), 7.57 ~ 7.44 (m, 2H}, 7.44 -
721 (m, 3HY, 4.92 - 4.67 (m, THY, 1.86 -~ 1.66 (m, 3H), 1.43 - 118 (m, 1H}, 0.58 - 0.29 (m,
3HY, 0,22 - -0.03 (m, 1H). ES/MS 472.1 (M+H');

(S)-2-amino-d-chloro-6-{{({5-chloro-3-{4-methyl-1H-pyrazol-3-y}-4-0x0-3 4-dihydrogquinazelin-
2-yii{eyclopropylmethylaminoypyrimidine-S-carbonitrile {Compound 243} "H NMR (400
MBz, DMSO-do) 6 13.02 — 12.39 {m, 1H), 7.87 = 7.75 {m, 2H}, 7.74 - 7.44 {im, 4H)}, 743 - 7.36
(m, 16}, 7.31 = 7.03 (m, 1H), 4.97 — 4.66 (m, 1H), 1.86 — 1.69 {m, 3H), 1.30 (ddd, 7= 69.9,
12.6, 7.4 Hz, TH) .60 — 0.32 (m, 3H), 0.22 - -0.02 {m, 1H). ES/MS 482.1 (M+H)
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{(Ny-2-aming-4-{{({5-chloro-3-(4-methyl-1Hepyrazol-3-y}-4-0x0-3,4-dihvdroguinarolin-2-

vi¥ eyclopropylimethyDamine -6-methylpyrimidine-S-carbonitrile (Compound 244): 'H NMR
{400 MHz, DMSO-ds) 8 12.68 (brs, 1H), 8.39 - 780 (m, 1H), 7.85 - 7.76 (m, 1H}, 7.72 - 7.58
(m, 28}, 748 {5, 2H}, 744 - 739 (i, 1H}, 4.98 ~ 4.64 {m, 1H), 2.34 - 2.26 (m, 3H), 1.85 - 1.69
{rn, 3H), 1.54 ~ 1.29 {m, 1H), 0.60 - 0.33 (m, 31D, 0.24 - -0.02 (m, 1H). BS/MS 4621 (M+Hy

{$}-2.4-diamino-6-{{1-(5-cyclopropyl-d-0x0-3-{ | H-pyrazol-3-y1}-3 4-dihvdroquinazelin-2-
yhpropyhaminejpyrimidine-S~carhonitrile {Compound 245y 'H NMR (400 MHz, DMSCG-ds) §
1313 (brs, TH), 7.88 {d, J= 2.3 Hz, 1H)}, 7.85 - 772 {brm, 3H}, 7.67 {t, /=79 Hz, 11}, 741
{dd, S = &1, 1.2 Hz, 1H), 7.26 (brm, 28, 7.07 (&, /= 7.4, 0.8 Hz, 1)}, 6.54 (d, 7= 2.3 Hz,
TH), 4.74 — 4.63 (m, 1H), 3.29 (1, /= 8.5, 5.5 He, 1H), 1.96 (ddt, J = 14.6, 11.6, 7.3 Hz, 1H),
1.86 - 1.62 {m, 1H)}, 1.04 — 0.84 (m, 2H), 0.84 - 0.5% (m, SH). BS/MS 4432 (M+H);

{S83-2-({(2-amino-6-cldoro~-5-cyanopyrimidin-4-vhamino { eyclopropyhimethyl -3 -(4amethyi-1H-
pyrazol-3-yli-4-0x0-3 4-dihydroguinazoline-8-carbonitrile {Componnd 246): 'H NMR {400
M, DMSO-de)y 6 12,62 (5, 1), 8.54 - 827 {m, 2H), 7.96 ~ 7.85 (m, 1H), 7.75 - 7.64 {m, 1H},
7.58 - 730 (m, 2H), 716 (s, 1H), 5.14 ~ 4.56 (m, 13}, 1.83 - 1.68 (m, 3H), 1.67 ~ 1 46 {m, 1H]},
065~ 0.39 {m, 3H), 0.26 - 0.05 (m, 1H). BS/MS 473.1 (M+H");

{$)-2,4-dlamino-6-({{(5-chloro-3-(4-methyvl- 1 Hopyrazol-3-yi}-4-ox0-3 4-dithydroguinazolin- 2-
yviY{evelopropylimethyDamino ypyrimidine-3-carbonitrile (Compound 247): "H NMR (400 Mbz,
DMSQO-de) 8 13,11 — 12,43 {m, 1H), 7.87 - 7.71 {m, 1H)}, 7.71 — 7.56 {m, 61}, 7.56 - 6.92 {m,
2H}, 4.96 — 4.66 {m, 1H), 1.86 ~ 170 {m, 3H}, 148 « 115 {m, 1H}, 0.59 - (.27 {m, 3H), 0.24 -
0.03 (m, 1H). BER/MS 463.1 (M+H);

{832 4-diamine-6-{( 1 -{&-chlore-6-fluoro-d-oxo-3-{ L H-pyrazol-3-y1-3 d-dihydroquinazolin-2-
yhethyljaminopyrimidine-S-carbonitrile (Compound 2793, 'H NMR {400 MHz, DMSO-dy) &
1323{d, 7=2.1 Hz, 1H), 8.09{dd, /= 8.5, 2.9 Hz, 1H}, 7.91 {dd, /= 2.5, 1.6 Hy, 1H), 7.78 (dd,
FJ=82 289Hz, TH), 681 (d, /=69 He, 1H), 6.67 630 {m, 2H), 6.31 (5, 1H}, 480 {p, =66
Hz, 1H), 135 (d, J = 6.6 Hz, 3H). ES/MS 441.1 (M+H

(532 4-dinmino-6-({ 1-{S~chioro-4-0%0-3-{ 1 H-pyrazol-4-y}-3,4-dihvdroguinazolin-2-
yithutyljaminojpyrimidine-$-carbonitrite (Compound 249). 'H NMR (400 MUz, DMSO-d,) 8
1321 €5, 1HY, 820 (s, 1H), 7.88 - 7.67 {m, 2H), 7.67 - 7.42 (m, 2H), 678 ~ 6.49 {m, 3H), 6.35
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(s, 1H), 4.83 (3dd, 7= 9.8, 7.6, 3.1 Hz, 1H), 1.86 - 1.57 (m, 2H), 1.27 (dd, J = 15.3, 7.7 Hz, 1H),
1.04 {da, 7= 14.8, 7.5 He, 1H), 0.61 (1, F= 7.3 Hz, 3H), ES/MS 4511 M+H"y;

{83-S-chlore-2-(1-{(2,6-diamino-S-chlorepyrimidin-d-yhiaminoYouty-3-(1 H-pyrazol-4-
ylquinazolin-4(3H }-one (Compound 250), 'H NMR {400 MHz, DMSO-de) 8 13.21 {s, 1H), 820
{d, S=19Hz, 1H}, 790 -7.65 {m, 2H}, 7.59 - 7.36 {m, 2H}, 6.02 {d, J= 7.8 Hz, 3H}, 5.61 (s,
2H 479 (1d, J=8.5, 3.6 Hz, 1H), 1.87 - 1.53 {m, 2H), 1.28 {dq, = 14.6, 7.2 Hz, 1H}, 1.06
(dg, F= 144, 7.4 Hz, 1H), 0.61 {t, 7= 7.4 He, 3H). BS/MS 4601 (M+H Y,

(832 4-diamino-6-{{ 1-(5,8-dichloro-4-ox0-3-{ | H-pyrazei-d-yi)-3 4-dihydroquinazolin-2-
ylibutyhamine)pyrimidine-S-carbonitrile (Compound 251). 'H NMR (400 MHz, IIMSO-de) 8
13.25 (s, 1H), 817 {s, 1H}, 7.94(4, J=85 Hy, 1H}, 7.77 (s, 1H), 7.54 (d, J= 8.5 Hz, 1H), 6.83
{s, ZH}, 6.59 - 6.28 {m, 3H}, 4.95 (td, = 8.3, 3.4 Hz, 1H), 1.83 ~ 1.53 (m., 2H}, 1.36 - 1.19 (in,
1H), 1.09 (dg, J = 14.5, 7.6 Hz, 1H), 0.65 (1, /= 7.3 Hz, 3H). ES/MS 4851 (M+H");

{8}-3,8-dichlore-2-{1-((2,6-diaming-S-chioropyrimidin-4-yhamino }hutyi-3-( H-pyrazol-4-
yhguinazrolin-4(3H}-one (Compound 2523 F NMR {400 MHz, DMEOds3 8 13.25 (s, 1H), 8.18
(d,/=1.0Hz, 1H), 8.04 - 784 {(m, 1H), 782~ 7.67 (o, THY, 753 (4, J= 85 Hyz, 1H), 6031,/
=43 Hz, 3H), 5.64 (s, 2H}, 490 {td, /= 8.8, 3.2 He, 1H}, 183 - 146 (m, 2H), 1L.27 (dt, /=
13.9, 6.1 Hz, 1H), 112 (4, J=14.5, 7.3 He, TH), 0.65(q, /= 7.4, 6.8 Hz, 3H). ES/MS 4540
(M+HTY;

{82 .4-damine-6-({1-{5-chloro-4-ox0-3-{ 1 H-pyrazol-3-yi}-3 4-dihvdroquinazolin-2-

vhibutyDamine jpyrimidine-S-carbonitrile (Compound 2533, 'H NMR (400 MHz, DMSO-d;) §

1H), 6.78 ~ 6.47 (m, 3H), 6.24 (5, 2H), 4.77 — 4.44 (m, TF), 1.98 ~ 1.59 (m, 7H), 1.42 - 1.17 (m,
1HY, 108 (da, J = 14.4, 7.5 Hz, 1H), 0.66 (1, /= 7.2 Hz, 3H). BS/MS 451.1 (M+H");

{832 4-diamino-6-{{1-{5,8-dichloro-4-0x0-3-(1 H-pyrazol-3-v1}-3,4-dihydrogquinazohin-2-
yhbutyhamine pyrimidine-5-carbonitrile {Compound 2543, 'H NMR (400 MHz, DMSO-dg) 8
13.27 {s, 1H), 8.04 - 7.77 (wn, 2H), 7.67 - 7.40 (m, 1H), 6.80 ~ 6.5 (m, 4H}, 6.30 (s, 2H), 4.83
(td, F=8.1, 3.6 He, 1H), 202 - 179 (m, 1H), 1.66 (ddt, J= 174,88, 4.5 Hz, 1H), 1.38 - 1.2
(m, TH), 121 0.93 G, THY, 0.6 ¢, J= 7.3 He, 3H). ES/ME 4851 (M+H Y,
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{S)-3,8-dichiore-2-{1-((2,6-diamino-5-chloropyrimidin-4-yhaminoYoutyh3-3- | H-pyrazol-3-
yhiguinazolin-4(3H)-one (Compound 255}, 'H NMR (400 MHz, DMB0-45) 8 13.29 (s, 1H3, 8.04
—7.86 (m, TH}, 7.56 (dd, J= 8.5, 1.3 He, 1H), 6.61 {g, /= 2.6, 2.0 Hz, 1H), 6.24 — 5.87 {(m, 3H),
5.54 {5, 2H), 490 - 4.42 {m, 1H)}, 1.85 (s, ‘;H}, 173 -1.49 (m, 1H), 1.28(d, /== 118 Hg, 1H),
114 (dg, = 14.8, 7.5 Hz, 1H), 0.68 (t, 7 = 7.3 Hz, 3H). ES/MS 494.0 M+H ),

{5)-8-chloro-2-{cvelopropy ({2, 6-diamino-5~-chloropyrimidin-4-yhamine ymethyvl-6-fluoro-3-
(1H-pyrazol-3-yhquinazolin-4(3H)-one {Componnd 256). 'H NMR (400 MHz, DMSO-dg) §
1333¢d, /=25 Hz, 1H), 814 (ddd, /= 8.6, 3.0, 1.7 He, 1HY, 798 (1, J= 2.1 He, 1H), 7.82
(ddd, 7= 8.2,3.0, 1.7 He, 1H), 6.52 (¢, /= 2.0 Hz, 1H), 6.24 — 585 (m, 3H), 5.61 (s, 2H), 4.92
{ddd, /=79 56, 1.8 Hz, 1H), 1.25{gd, 7= 7.3, 6.6, 3.8 Hz, 1H)}, 0.43 -~ .10 (m, 4H}. BES/MS
476.1 (M+H )

(8}-8-chioro-2-{1-((2,6-diamino-S-chloropyrimidin-4-yhaminopropyl}-6-fluore-3-{ 1 H-pyrazol-
3-yhquinazolin-4(3H)-one {Compound 257). 'H NMR (400 MHz, DMSO-ds) § 1331 (d, J =
358 Hze, TH), 8.18 (ddd, /=124, 8.5, 2.8 Hz, 1H}, 8.02 ~ 7.77 {m, 2H), 7.59 {d, J = 30.8 Hz,
2H}, 7.41 {5, 2H), 6.34 (dd, /= 24.8, 24 He, 1H), 4.86 (td. J=7.1, 46 Hz, 1H), 2.18 - 1.65 {m,
2H), 0.78 (dt, J= 14,4, 7.3 Hz, 3H). BS/MS 464.1 (M+H )

{S)-2,4-diamino-6-{{ 1 -(¥-chlore-6-fhuoro-4-0x0-3-(  H-pyrazot-3-y1)-3 4-dilivdroguinazolin-2-
yhipropyllamine)pyrimidine-S-carhonitrile {Compound 258}, 'H NMR (400 MHz, DMSO-do) 8
1325 (s, TH), 8.15(dd, J=8.5, 29 He, IH)L 793 (4, /=24 Hz, IH), 7.83 {dd, /= &.1, 2.9 Hz,
THY, 761 (s, 3H), 6.51(d, /=24 Hz, 2H)}, 488 (td, J = 7.1, 4.7 Hz, 1H}, 2.03 {ddd, J= 12.9,
7.3,52 He, 1H), 177 (86, 7= 141, 72 Hz, 1H), 0.78 (¢, 7= 7.3 Hz, 3H). ES/MS 485.1 (M+H");

{8)-3-chlorp-2-{1-({2,6-diamino-S-chloropyrimidin-4-yamincjethyi-6-fuors-3-{ 1 H-pyrazol-3-

yhquinazotin-4{3H)-one (Compound 259). 'H NMR (400 MHz, DMSC-d; 30 13.25{d, /=22
Hz, 1H), 810777 {m, 2HYL 768 (dd, /= 9.0, 5.0 Hz, 1H), 6.61 {{, /=22 Hz, 1H), 6.26(d, .7
=7.3 He, 1H}, 6.00 {s, 2H), 5.56 (5, 2H}, 4.58 (g, /= 6.9 Hz, TH), 1.37 (4, /= 6.7 Hz, 3H).

FS/MS 4501 (M+Hy;

{5)-2,4-diamino-6-{{1-(5-chioro-6-fluoro-4-oxo-3-{ 1 H-pyrazol-3-v1-3 4-dihvdroquinazolin-2-
yhethyllamino)pyrimidine-5-carbonitrile (Compound 260}, 'H NMR (400 MHz, DMSO-do) &
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13.23 (d, Hz, 1H}, 8.08 < 7.78 (o, 2H), 7.67 {dd, 7= 9.1, 4.9 Hz, 1H), 6.83(d, 7=
Hz, 1H), 6.59 (d, = 2.2 Hz, 3H), 6.31 {5, 2H}, 4.66 {p. / = 6.6 Hz, 1H), 1.38 {(d, J = 6.8 Hz,
3H). ES/MS 441.1 (M+HY;

{S)-5-chloro-2-{cyclopropyl{2.6-diamino-S-chioropyrimidin-4-yDamino ymethyl }-6-fluovo-3-
{(1H-pyrazol-3-yguinazolin-4{3H y-one (Compound 261}, 'H NMR (400 Mz, DMSO-dy) &
13.34 — 13,16 (m, 1H}, 8.06 - 7.84 {m, 2H}, 7.73 (dd, J= 0.0, 5.0 Hz, TH), 6,530 (1, /= 2.2 He,
1H3, 6.10 - 5.91 (m, 3H), 5.66 - 5352 {(m, 2H), 4.84 - 4.536 (my, 1H}, 1.23 {, 7= 6.8 He, 1H},
0.47 — 0.12 (m, 4H). BR/MS 476.1 (M+HT),

(832, 4-damino-6-{{{ S~chloro-6-Tuoro-4-oxo-3-(1 H-pyrazol-3-vi}-3,4-dihydroquinazolin-2-
yvh{cyelopropyhmethyljamimo)pyrimidine-S-carbonitrile {Compound 2623, 'H NMR {400 MHz,
DMSO-de) 8 13.23 (4, J= 2.2 Hz, 1H}, 8.08 - 7.80 (m, 2H), 7.70(dd, /= 9.1, 4 8 Hz, 1H}, 0.64
{8, 2H), 6.55 - 6,16 {m, 3H), 472 (1, J=T7.2 Hz, 11}, 1.29 {g, S = 6.5 He, 1H}, 0.55 - (.30 {m,
3HY, 0.30 - 0.10 (m, 1H). HS/MS 467.1 (M+H);

{8}-5-chioro-2-(1-{{2,6-diamino-5-chloropyrimidin-4-yhaminojethyD-6-fluoro-3-(1 H-pyrazol-4-
yhiguinazolin-4(3H -oue (Compound 263), 'H NMR (400 MHz, DMSO-ds) § 13.27(d, J = 21.6
Hz, 1HY, 827 - R.11 {m, THY, 7.90 (dt, J= 241, 9.0 Hz, 1H), 7.80 - 7.55 {m, 2H), 6.28 (s, 1H]},
6.07 (s, 2H), 5.70 (5, 2H), 4.80 {(dt, /= 24.0, 6.9 Hz, 1H), 132 {d, /= 6.8 Hz, 3H). ES/MS 4501
(MM+HTY,

(81-2.4-diamino-6-({1-{5-chioro-6- fluoro-4-oxo-3-(1 H-pyrazol-4-vi}-3 4-dihydroquinazolin-2-
yviethyDamino ypyrimidine-S~carbonitrile { Compound 264). TH NMER (400 Mz, DMSO-dg) 8
13.23 (s, 1H), 825~ 8.06 {m, 1H}, 7.839 (4, J= 9.0 Hz, 1H), 7.75(d, /= 1.8 He, 1H), 7.65 {dd, J
= 9.0, 5.0 Hz, 1H), 6.80 (d, /= 6.8 Hz, 1D, 6.60 (s, 2H), 6.38 (s, 2H), 4.81 (p, /= 6.7 Hz, 1H),
1.33¢d, J=6.7 Hz, 3H}. ES/MS 441.1 (M+H ).

{8)-8-chioro-2-{1-((2,6-diamino-S-chloropyrimidin-4-vhaminojothyl-6-fluore-3-(1 H-pyrazol-4-
yi)qumaz&im~4(3H)-one: {Compound 263} "H NMR (400 MHz, DMSO-di) § 13.28 (5, 1H), 8.23
- 8.04 {m, 2H), 7.86 - 7.63 {m, 2H), 639 (d, /= 7.7 Hz, 1H), 6.03 (5, 2H}, 5.6% (s, 2H}, 4.98 -
473 {m, 1H), 132 (4, 7= 6.7 Hz, 3H). ES/MS 450.1 (M+H'),

(812 4-daming-6~({1-(8-chloro-o~fluore-4-ox0-3-{1H-pyrazol-4-vi}-3 4-dihydroquinazolin-2-
vhethyhaminoypynmidine-3-carbonitrile {Cowpound 266). TH NMR (400 Mz, DMSO-do) 8
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13.26 (s, 1H), 8.11 {d, J = 8.3 Hz, 2H), 7.90 - 7.57 (m, 2H), 6.82 (4, J = 6.9 Hz, 1H), 6.61 (s,
YHY, 6.41 (s, 2H), 4.94 (h, S = 6.6 Hz, TH), 1.34 (4, ./ = 6.6 Hz, 3H). ES/MS 4411 (M+H™): |

(S)-5-chloro-2-( 1 {{2,6-diamino-5-chloropyrimidin-4~yDamino jbutyl}-6-fluore-3-(1 H-pyrazol-3-
vhquinazolin-4{(3H }-one {Cormpound 267} "H NMR (400 Mz, DMSO-d5) 8 13.26 (s, 1H), 7.97
{dd, J=2.4, 1.6 He, 1H), 7.87 {t, /=90 Hz, 1H}, 7.64 (dd, J= 9.1, 5.0 Hg, 1H}, 6,66 {1, 7=2.2
Hz, 1H), 6.26 — 5.85 (m, 3H), 5.52 {5, 2H), 4.82 — 4,49 (m, TH), 198 - 1.53 (m, 2H), 130, 7
= 8.4 Hz, 1§}, 1.09 (dg, J= 14.5, 7.5 Hz, 1H), .65 (¢, J= 7.3 Hz, 3H). ES/MS 478.1 (M+H %

{]}-2,4~-Hamino-6-{{ 1 -{S-chlore-6-fluors-4-0x0-3-{ 1 H-pyrazol-3-v1)-3 4-dihydroguinazolin-2-
yhbutyDaminopyrimidine-S-carbonttriie (Compound 268). 1 NMR (400 MHz, DMSO-dy) &
13.25(d, /= 2.4 He, 1H), 8.04 - 777 (m, 2H}, 7.64 {dd, J= 9.1, 5.0 Hz, 1H), 6.80 - 6.57 {m,
IH) 6.29 (s, 2HY, 4.65 (td, J= 8.5, 7.4, 3.3 He, TH), 2.04 - 1.53 (o, 2H), 1.27(dd, /= 145,73
He, 1H), .07 {1, J = 15.2, 7.7 Hz, 1H), .65 (¢, 7= 7.3 Hz, 3H). ES/MS 469.1 (M+H');

{$3-2 A-diamino-6-({{&-chloro-6-fluoro-4-oxo-3-{ 1 H-pyrazol-4-y1}-3 4-dihydroguinazolin-2-
vEcyclopropyl imethyliamino)pyrinidine-5-carbonitrile {Compound 269). 'H NMR (400 MHz,
OMSO-de) 8 13.26 (s, 1HD, 8.17 - 798 {m, 2H), 790 - 7.57 (m, 2H}, 6.82 - 6.53 (m, ZH}, 6.51
~6.16 {my, 3H), 5,19 - 4.79 (m, 1H), 1.38 - 111 {m, 1H}, 045 - 0.16 (m, 3H), .13 {dd, 7= 5.2,
3.3 Hz, 1H). BS/MS 467.1 (M+H);

{(8)-3-{4-bromo-1 H-pyrazol-3-y1}-8-chilore-2-(1-{{2,6-diamine-3-chloropyrimidin-4-
yhamineyethyl-6-flucroguinazolin-4(3H)}-one (Compound 270). "H NMR (400 MHz, DMSO-
dey 6 13.75 (5, 11, 8.83 — R.08 {m, 3H)}, 8.02 - 7.6% {m, 1H), 6.38{dd, /= 9.4, 6.2 Hz, 1H), 633
(d, /=81 Hz, 1H}, 6.03 (d, /= 4.3 Hz, 2H), 5.57 {d, J= 58,5 Hz, 2H)}, 5.02 - 4.65 {m, 1H]},
140 - 1.13 (m, 3H). BS/MR 5300 (M+H

{8)-2-{1-((2, 6-diamino-3-chioropyrimidin-d-ylaminoethyl j-6-fluoro-4-oxe-3-{ L H-pyrazol-3-
vi3-3,d-dibvdroguinazoline-8-carbonitrile (Compound 271). 'H NMR (400 MHz, DMSO-ds) 8
£3.32¢1, J= 1.9 He, 1H), 8.49 (dd, J=183, 3.0 He, 1H), 815 (dd, /= 8.1, 3.0 Hz, 1H}, 7.98 (dd,
J=24, 1.6 Hz, THY, 6.537 (1, J=2.2 He, 1H}, 6.40(d, /= 7.4 He, 1H)}, 6.02 {s, 2H), 5.59 (s, Z2H],
475 (p, = 6.7 Hz, 1H), 139 (d, /= 6.7 Hz, 3H). ES/MS 441.1 (M+H"),

{S)-2-{ 1-({2 6-diamino-3-cyanopyrimidin-4-ylaminoethyl-6-fluoro-4-oxo~3-{  H-pyrazol-3-

v13-3 4-dihydrogquinazoline-8-carbonitrile (Componnd 272}, ' H NMR (400 MHz, DMSO-dy) §
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13.23 {5, 1H), 8.48 (ddd, 7= 8.5, 3.1, 0.8 Hz, 1H), %23 -~ 8.08 (m, 1H), 7.90 {ddd, /= 3.1, 2.0,
1.0 Hz, 1H), 6.85 - 6.66 (m, 1H)}, 6.66 - 6.43 (m, 3H), 6.28 (s, 2H), 4.92 — 4.52 (m, 1H), 1.65 -
1.26 {m, 3. BS/MS 432.1 (M+H Y

{S3-2-{cyclopropyl{{2.6-diaminc-3-chloropyrimidin-4-yhaming nethyh-6-flucro-4-oxo-3-{ 1 H-
pyrazol-3-y1}-3,4-dihydroguinazoline-8-carbonitrile (Compound 2731 'H NMR (400 MHz,
DMSO-ds} & 13.34 (5, 1H}, 8.50 (ddd, J=8.4,2.9, 0.6 Hz, 1H), 8.25 - 8.04 (m, 1H), 798 {1, / =
1.9 Hz, 1H}, 6.59 635 (m, 1H}, 6.26 - 5.93 (m, 3H), 5.60 (3, 2H), 491 {dd, J=&.1, 5.8 Hz,
1H), 138 - 111 Gmy, TH, 0.45 - 0.30 (m, 3H), 0.30 - 014 (m, TH). E/MS 4671 (M+H™);

{S)-2,4-diamino-6-{{1-{d-ono-3-{ 1 H-pyrazol-3-v1)-3,4-dihvdroguinazchn-2-
vhethyDaminoipyrimidine-S-carbonitrile (Compound 2743 1H NMR (400 MHz, DMSO-d,) 8
13.16 (s, 1H), 8.11 (ddd, J= 8.0, 1.6, (0.6 Hz, 1H), 7.96 - 7.84 (m, 2H}, 7.66 (ddd, J= 8.1, 1.2,

0.6 Hz, 1H), 7.55 (ddd, J=8.2, 7.2, 1.2 Hz, 1H), 6.51 (4, /= 2.4 Hz, 1H), 4.83 (4, /= 6.7 Hz,
1H), 1.39 (d, 7= 6.7 Hz, 3H);

{8}-2-(1-((2 6-diamino-3-chloropyrimidin-4-yDamino jethyl-3-( 1 H-pyrazol-3-yvhiguinazolin-
4(3H)-one {Compound 275).  TH NMR (400 MHz, DMSO-d:3 8 13.18 (5, 11), §.11 (ddd, 7 =
7.9, 1.6, 0.6 Hz, 1H), 7.93 - 7.79 (o, ZH}, 7.76 - 7.65 (m, 2H), 7.56 {ddd, /= 7.9, 7.2, 1.2 Hz,
TH), 7.47 (s, 2H), 733 (s, 2H), 651 {d, /=24 Hz, 1HL 481 ({, /=68 Hz, 1H), 1. 41 {d, J=6.7
Hz, 3H},

{5)-8-chloro-2-{cyclopropyl (2 O-diamino-S-chloropyrimidin-4d-vhamino ymethyl-6-fuore-3-
{1H-imidazol-4-yhquinazolin-4(3H)-one (Compound 250); 'H NMR (400 MHz, DMSO-d.) 8
12.52 (s, 1H}, 810 {(dd, J =85, 2.9 Hz, 1H}, 786 - 7.68 (m, 2H}, 745 -~ 733 (m, 1By, 6,17 (d,J
=53 Hz, 1H}, 6.04 (5, ZH}, 5.65 (s, 2H}, 4.96 {dd, J = €9, 5.6 Hz, 1H}, 1.36 - 1.21 {m, IH),
(.34 - 0.13 (m, 4H). BS/MSB 476.1 (WM+H ),

{Sy-2,4-diamino-6-{{{ 8-chioro-t-fluoro-3-{1 H-imidazol-4-y}-4-0x0-3,4~dthydroguinazolin-2~
vi¥{cyclopropymethylaminoypyrimidine-S-carbonitrile (Compound 281} 'H NMR (400 MHz,
DMSO-de) 6 12.51 {5, 1H}, 8.10(dd, /= 8.5, 2.9 He, 1M}, 7.89 - 7.70 (m, 2H}, 7.36 {dd, /= 2.2,
1.3 Hz, TH), 6.62 (3, 2H), 645 {d, J=7.7 Hz, 1TH), 638 {5, 2H}, 5.01 {dd, J= 7.7, 6.0 Hz, 1H),
1.38 - 1.24 Gm, THYL 0.39 - 0.21 (m, 3H), 021 - 011 {my, 1H). BS/MS 467.1 M+H ),

146



WO 2015/191743 PCT/US2015/035145

{8}-5-chloro-2-(1-{{2,6-diarnmno-5-chloropyrmmidin-d-yhamino butyD-3-{ 1 H-bmidazol-4-
yhquinazolin-4(3H)-one (Compound 282) TH NMR (400 MHz, DMSO-ds) § 12.46 (s, 1H),
7.80(d, S=13 He, 1H), 7.70(dd, /= 8.3, 7.8 He, 1H}, 7.57 - 7.48 (m, 3H)}, 6.18 (5, 1H}, 6.10
(s, 24, 5.72 (s, 2H), 4.73 — 4.64 (r, 1H), 1.90 — 1.77 {m, 1H), 1.72 — 1.59 {m, 1H), 1.32 - 1.1%
{m, TH), 113 - 0.99 (m, 17D, 0.63 {1, J = 7.3 Hz, 3H). BS/MS 460.1 (M+H Ty

(532 4-diamino-6-{{1-(S-chloro-3-(1 Hamidazol-4-yl}-4-ox0-3,4-dihydroguinazolin-2-
vi}butyljamino)pyrimidine-5-carbonitrile (Compound 283 TH NMR (400 MHz, DMSO-dy) &
1245, 1H}, 779 (¢, /= 1.3 He, 1H), 7.71 {dd, J= &3, 7.8 Hz, 1H), 7.57 — 7.48 (m, 3H), 6.67
{d, .= 7.6 Hz, 1H), 6.56 {5, 2H}, 6.31 {5, 2H), 474 (ddd, J= 9.5, 7.6, 3.3 Hz, 1H), 1.91 - L.77
(m, 1H), 1.70(ddp, /= 13.6, 9.1, 40 Hz, 1H), 1.31 ~ 117 {m, 1H), 111 - 0.96 (m, 1H), .63 ¢4,
A= 7.3 He, 3H). BS/MS 4512 (M+H™:

{83-8-chioro-2-(1-{(2,6-diamino-S-chloropyrimidin-4-yl jaminoyethyl)-6-fluors-3-( 1 H-imidazol-
4-vDiquinazolin-4(3H}-one {Compound 284} 'H NMR (400 MHz, DMSO-dy) & 12.52 (s, TH)Y,
B.O08{dd, /=85 29 e, iH), 781 {L,J=12Hz, I}, 7.77(dd, 7= 8.2, 2.9 He, 1H), 747 {44, J
=22, L4 He, TH), 6.38{d, J= 7.5 Hz, TH}, 53.97 {5, 21}, 5.61 {5, 2H), 4.85 - 470 {(m, 1H), 1.34
{d, 7= 6.7 Hz, 3H)., ES/MS 4501 (M+H);

{8)-2,4-diavaino-6-({ 1 -{ B-chiloro-&-fhuore-3-(1 H-imidazol-4-yl}-4-0x0-3 4-dihydroquinazolin-2-
viethyDaminopyrimidine-5-carbonttrile {Compound 285); 'H NMR (400 MHz, DMSO-dy) 3
12,58 (s, 1H), 808 (dd, J = 8.5, 2.9 He, 1H), 7.85 — 7.68 {m, 2H}, 7451, /= 1.6 Hz, 1H), 6.81
{d, /=69 Hz, 1H}, 657 (s, 2H), 6.37 {5, 2H), 4.96 - 4.79 (w, 1H}, 1.36(d, 7= 6.7 He, 3H).
ES/MS 441.1 (M+H");

{(8)-2. 4-diamino-6-((1-(5,8-dichloro-3-(1 H-imidazol-4-yi}-4-0%0-3 4-dihvdroguinarolin-2-
yhethyDaminopyrimidine-5-carbonitrile (Compound 286): 'H NMR (400 MHz, DMSO-dg) &
12,81 (s, 1H}L 793 (d, F=8.5 Hz, TH), 7.80(d, 7= 1.3 He, 1H), 7.54 (d, /=85 Hz, 1H}, 7.44
(d,/= 14 Hz, 1H), 684 br. 4, /=69 Hz, 1H), 6.63 {s, 2H}, 6.42 (s, 2H), 4.8 ~ 477 {m, iH},

1.36 ¢d, J= 6.6 Hz, 3H). ES/MS 4571 (M+H ™)

{S)-2,4~diamino-6~{{ 1 ~{5-chloro-4~oxo-3-{ 1 {2 -{irimethylsilyhethox yimethyl- T He-imidazol-4-

v1}-3,4-dihydroguinazolin-2-yhethyDaming ypyrimidine-S-carboniirile. ES/MS 353.2 (M+H )
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{S3-5-chloro-2-{cyclopropyl{{2,6~damino-3~chloropyrimidin-d-yDamino ymethyi 3 -(TH-

imidazol-4-y]guinazolin-4(3H-one (Compound 287): 'H NMR (400 MHz, DMSG-dy) § 12.56
(s, 1H), 7.82 - 7.74 (m, 2H), 7.66 {(dd, /= 8.2, 1.2 Hz, 1H}, 7.59 (dd, /= 7.8, 1.2 Hz, 1}), 7.57 -
729 (o, 6H), 727 (4, /= 1.3 He, 1H}, 474 (4 J= 7.7 He, TH), 141~ 117 {m, 1H), 049 - 030

{rm, 3H), 021 - 0.11 {m, 1H). ES/MS 458.1 (M+H");

{832 4-diamino-6-({1-{5-chlorp-4-ox0-3-(1 H-pyrrol-2-y13-3 4-dihydroquinazobin-2-
yhethyDamino jpyrimidine-S-carbonitrile {Compound 289} 'H NMR (400 MHz, DMSO) 8
11.27 = 1042 (m, 1HD), 7.81 - 7.69 (m, 1H}, 7.60 ~ 748 (m, 2H), 6.93 - 6.84 (m, 1H), 6.26 ~
6.09 {m, 1H), 1.45 ~ 1.25 {m, 3H). BS/MS 422.1 (M+H )

{S3-S-chtoro~3-{ T H-pyreo - 2-y1-2-(1-{hiazolo] S 4-dlpyrimidin-7-yiamino jethyhguinazolin-
4{3H)~one (Compound 2903 'H NMR (400 MHz, DMSO) 3 11.20 (br s, 11, 9.29 {s, 1H}, 842
{s, 1H}, 838 (s, 1H}, 7.71 {dd, 7= 8.3, 7.7 Hz, 1H), 7.57 - 7.52 {m, 2H}, 6.90 - 6.86 {m, 1H},
6.27 - 6.22 {m, 1H), 6.15 - 6.11 {m, 1H}, 5.06 (brs, 1H), 1.45 (br s, 3H). BR/MS 424,71 (M+H;

and

{5)-3~chioro-2-{1-(imudazo2,1-{}[ 1,2 4 riazin-4-ylaminejethyl)-3-(1 Hopyrrol-2-vhquinazolin-
4{3H-one (Componund 201). "H NMR (400 MHz, DMSO) 8 11.20 (brs, THY, 8.93(d, I =64
Hz, 1H), 812 (s, IHL 8,05 ¢, J= 1.1 Hy, 1H, 7.71(dd, /=83, 7.7 He, TH), 761 (d, 5= 1.1
Hz, 1H), 7.57 - 7.54 (m, 1H), 7.54 - 7.52 (1o, 1H}, 687 (1d, /= 2.8, 1.7 Hz, 1H)}, 625 - 6.20 (m,
1H), 6.14 - 6.10 Gm, 1H), 4.76 (br s, 1H), 1.45 (br s, 3H). ES/MS 407.1 (M+H")

C. Preparation of a compound of formula (1), where Xis CH, Y i3 N, & i3 C and the attachment
point with the quanazolinone, A s CO, nis |, R s CL m' 15 §, B is methyl, R is hvdrogen, and

r* ig 2-aminopyrazolof 1, 5-alpyrimidin-3-yi

i O =

i . NH
A

K/;,\ pr’\\,/

3
1
P
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[80174]  Trifluoroacetic acid (0.5 mL) was added to a suspension of (8)-tert-butyl (1-(5-
chlorp-d-oxo-3-(1 H-pyrazol-3-v1)-3,4-dihydroguinazolin-2-yhethylicarbamate (120 mg, .31
mmol} in dichloromethane (2.0 mL). The solution was stirred at room temperature for 3 hours
and concentrated in vacue. BHchloromethane (3.5 mL) was then added and the resulting solution
was transferred to a Hask containing 2-aminopyrazolo] 1,5-ajpyrimidine-3-carbox vlic acid {&0
g, 0.34 mmol). Diisopropylethviamine {0.32 mL, 1.8 mmol} and HATU (176 mg, 0.46 mmal)
were then added and the reaction mixiure was stirred al room tempergture for 16 hours. The
reaction was concentrated and a DMSO solution of the crude mixture was then purified by
HPLC eluting with 5%-95% water/acetonitrile (0. 1%v/v triflucroacetic acid). The appropriate
fractions were pooled and lvophilized to afford (8)-2~-amino-N-{ 1 -(5-chlore-4-ox0-3-{1 H-
pyrazol-3-yii-3 4-dihvdroguinazolin-2-vhethyvlipyrazolo] 1, S-alpyrimidine-3-carboxamide
(Compound 117). "H NMR (400 MHz, DMSO) 8 1331 (brs, 1H), 8.92 (dd, Y= 6.7, 1.7 He,
THY, 877(d, 1=76Hz, 1H), 8.065{dd, J=4.5, 1.7 He, 1H}, 8.00(d, =24 Hz, 1H), 7.87 ~
T8 m, 1H), 772 (dd, =82, 1.3 He, 1H), 761 (dd, I=78, 1.2 Hz, 1H}, 7.02 {dd, I = 6.7, 4.5
He, 1), 651 (4, F = 2.3 He, TH}, 4.88 - 474 {m, 1H}, 1.39(d, I = 6.7 He, 3H). ES/MS 450.1
(MHHT).

3. Preparation of the below compound of formula (1) using the methods deseribed in Example

4T and Reaction Scheme §t

(8)3-amino-N-{1-{5,8-dichloro-4-ox0-3+{ 1 H-pyrazol-3-y1)-3 4-dihvdroguinazolin-2-
yhipropyDipyrazine-2-carboxamide (Compound 118). 'H NMR (400 MHz, DMSO)§ 898 (4, J =
84 Hz, 1H), 824 (d,.7= 24 Hz, 1H), 8.02 - 798 (m, 2H), 788 {d, J =24 He, 1H), 7.50¢d, J =
85 Hz, TH)L, 647 (4, 7= 23 He, 1HL 475 (td, /= 80,42 He, 1HY, 203192 {m, 1H), 1.73 ~
1.60 (m, TH), 077 (0 J = 7.3 Hz, 3H). BS/MS 459.0 (M+H ™y

{S3-N-{1-{5,8-dichloro-4-ox0-3-{1 H-pyrazol-4-yh-3 4-dihydroguinazalin-2-
yhpropyDpyrazolof 1, 5-alpytimidine-3-carboxamide {Compound 119}, 'H NMR (400 MHz,
DMSOYH 93444, /=70, Lo Hz, 1H),L 897(d, /=84Hz 1H), 886(dd, J =42, 1.7 Ha,
TH), 857 (s, 1H), 797 (d, J =85 Hz, 1H), 7.91 (s, 1H), 757 (4, / = &5 Hx, 1H), 7.30{d4, J =
70,42 He, 1Hy, 506 (0d, 7 =79,42 Hz, 1H), 1.99~ 187 (m, 1H)}, 1.69~ 1.60 (m, 1H), 0.81
{t, J = 7.3 Hz, 3H}). BS/MS 483.0 (M+H);

{S¥N-(1-(5,8-dichloro-4-oxo-3-{1 H-pyrazel-3-yi}-3 4-dihydroguinazolin-2-
ylpropyipyrazolo{1,5-alpyrimidine-3-carboxamide (Compound 1283, "H NMR (400 MHz,
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DMSO) 8 9.34 (dd, J = 7.0, 1.7 Hz, 1H), 8.98 (d, 7 = 8.4 Hz, 1H), 8.86 (dd, J = 4.2, 1.7 Hz,
1H), 8.55 (s, 1H), 8.03 (d, 7 = 2.3 Hz, 1H), 7.99 (d, 7 = 8.5 Hz, 1H), 7.50 (d, J = 8.5 Hz, 1H),
7.30(dd, /= 7.0, 4.2 Hz, 1H), 492 (td, J = 8.1, 4.0 Hz, 1H), 202 ~ 193 (m, 1H), 1.71 - 1.60
(m, 1H), 0.80 (1, = 7.4 Hz, 3H). BS/MS 4831 (M+H");

(8}-3-amino-N-{1-(S-chioro-4-ox0-3-(1 H-pyrazol-3-v13-3,4-dihydroquinazolin-2-
yhethyDpyrazine-2-carboxamide (Compound 1213, "H NMR (400 MHz, DMS0388.94(d, J =
7.6 Hz, 1M}, 8.25(d,J =23 Hz, 1H), 798 (d, J = 2.4 He, 1TH), 788 (d, /S = 2.3 Hz, 1H), 7.34 ~
777 (o, THY, 768 (dd, J = 8.2, 1.2 He, 1H), 7.61 (dd, .7 = 7.8, 1.2 Hz, 1H), 6.48 ¢(d, J = 2.3 Hz,
1), 4.79 - 4.68 (m, TH), 140 (d, 7= 6.7 Hz, 3H). BS/MS 411.1 (M+H"); and

{8}-3-amino-N-{1-(5,8-dichloro-4-ox0-3-{ 1 H-pyrazol-4-y1}-3 4-dikydroguinazolin-2-
yhpropyDpyrazine-2-carboxamide (Compound 122), 'H NMR (400 MHz, DMS}89.01 (d, /=
8.3 Hz, 1H} 8.24(d, /= 24 He, TH), 7.98 (d, / = 8.5 Mz, TH), 7.89 - 7.83 {m, 3H), 7.58 (4, J =
8.5 Hy, 1H), 485 (td, /= 7.9, 45 Hz, 1H), 1.99 - 188 (m, 1H), 1.73 - 1.62 (m, 1H), 0.79 (¢, J =
7.3 He, 3H). ES/MS 450.0 (M+H".

~3

{5}-3,5-diamino-G-chloro-N-(1-(S-chloro-4-0x0-3-(1 H-pyrazol-3-y13-3 4-dihydroguinazolin-2-
yhethylipyrazine-2-carboxamide (Compound 276 1H NMR (400 MHz, DMR0) 3 1325 ¢, J =
1.9 Hz, 1H), 814 (d, J=7.5Hz, 1H}, 794 (dd, S = 2.4, 1.6 Hz, 1H), 7.84 — 7.69 {m, 1H}, 7.69 -
74D (m, 2HY, 7.07 {5, 3H, 643 (1, J=22Hz, [H), 461 (dd. J= 7.5, 6.7 Hz, 1H)L 1.32 ¢, J=
6.7 He, 3HY,

{833, 5-diamino-6-chloro-N-(1-(5-chioro-8-fluoro-4-ox0-3-( Y H-pyrazol-3-vi}-3 4-
dihydroquinarolin-2-yhethylpyrazine-2-carboxamide (Compound 277)  'H NMR (400 MHz,
BMSO-d} 6 13.32 (s, 1H), €27 (d, J= 7.5 Hz, 1H), 798 (dd, /= 2.4, 0.6 Hz, 1H)}, 7.77 (ddd, J
=9.6,8.9, 0.7 He, TH), 7.67 - 7.53 (m, 1H), 7.11 (3, 2H), 6,47 (dd, 7= 2.4, 0.6 He, 1H), 4.75 -
4.57 (oo, 1H), 1.44 - 130 (m, 3H); and

(8}-3,53-diamino-t-chloro-N-{ 1-(S~chloro-8-flucro-4-ox0-3~- 1 H-pyrazol-4-v13-3 4-
dihydroquinazolin-2-vlethylpyrazine-2-carboxamide (Compound 278} 'H NMR (400 MHz,
BMEO-ed} 6 831 (4. J =73 Ha, 1H}, 7.86 (s, 2H}, 7.75 (44, J= 9.6, 8.7 Hz, 11}, 7.59(dd, J =
8.8, 4.4 Hz, 1H), 7.10 {s, 2H), 4.85 - 4.73 (m, 1H}, 1.33(d, 7 = 6.7 Hz, 3H), 1.29 - 1.19 {im,
ZH).
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E. Preparation of a compound of formula (1) where X is CH, Y 18 N, ¥ is C and the attachment
point with the guinazolinone, A is a single bond, nis 1, R is chlove, m' is &, R is CHs, R is

hydrogen, and R is 2,6-diamine-5-triflucromethylpyrimidin-4-yi

MM N NH,

l\;f" N

NH,

=4

a0

{81781 To a solution of (§3-5-chloro-2-(1-({2,6-diaminopyrimidin-4-yliamino}ethyl-3-(1H-
pyrazoel-3-yhquinazolin-4{3H}-one {100 mg, 0.251 mmol} and NapSChCOF; (118 mg, 0.754
mmol} in dichloromethane (1.0 ml) and water (0.4 mL) at § °C was added teri-
butythydroperoxide (70% solution in water, 0.17 mL, 1.25 mmol}. The mixture was stirred at
room lemperature overnight and dituted with dichloromethane, washed with water, and dried
over magnesivin sulfate. The organic layer was filtered and concenirated in vacuo. A DMSO
sofution of the crude mixture was then purified by HPLC eluting with 5%-95%
water/acetonitrile {0.1%v/v frifluoroacetic acid). The appropriate fractions were pooled and
tyophilized to afford {S)-5-chioro-2-(1-({2,6-dlamino-5-{trifluoromethyDpyrimidin-4-
yhaminojethyl-3-(1H-pyrazol-3-yDiquinazolin-4(3H one (Compound 2013 H NMR {400
MHz, DMSO) 3 13.24 (s, 1H), 7.93(d, J =24 Hz, 1H), 778 (1, 7=8.0 Hz, 1H), 758 (4, I =
7.8, 1.2 Hz, 2H), 6.51 (brs, TH)Y, 4.85 - 4.77 (m, 1H}, 1.35(d, J = 6.6 Hz, 3H). ES/MS 466.1
(MAHY

F. Preparation of 2 compound of formula (3} where X is CH, Y is N, Z is C and the attachment
point with the quinazolinone, A is a single bond, nis 1, R is chioro, m' is 0, R is CHs, R%is

hydrogen, and R is S~cyanothieno{2,3-dlpyriraidin-4-vl
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[00176]  (S)2-{1-{{S-bromothieno{2,3-d]pyrimidin-4-yDamino}ethyl}-S-chlors-3-(1H-
pyrazol-3-yhiquinazolin-4(3H}-one (55 mg, 0.11 wmol}, zive cyanide {15 mg, 0.13 mumol), and
tetrakis{triphenylphosphineipaliadium{() {19 mg, 0.016 mmol} were combined in NMP and
degassed under argon. The resulting solution wags heated to 120 °C in the microwave for 2
hours, The reaction was cooled to room temperature and filtrated. The solution of the crude
mixture was then purified by HPLC eluting with 5%-95% water/acetonitrile (0.1%v/v
trifluorcacetic acid). The appropriate fractions were pooled and Ivophilized to afford (S)-4-{{1~
{3-chloyo-4-ox0-3-{ 1 H-pyrazol-3-y1}-3 4-dihvdroquinazolin-2-yDethyDamine thieno[2,3-
dipyrimidine-3-carbonitrile {Compound 202). 'H NMR (400 Mz, DMSOY 6 1336 (s, TH),
8.824{s, 1H}, R49 (s, TH}, 8.02{(d, I =24 Hz, 1H), 7.98(d, I =60 Hz, 1H}, 7.86 {1, T = 8.0 Hz,
TH)Y, 7.744{dd, Y= 8.1, L2 He, 1H), 7.63(dd, =79, 1.2 Hz, IH), 6.55{d, I = 2.3 Hz, 1H), 5.11
{(p, ¥ =05 He, 1H), 1.44 (d, J = 6.5 Hz, 3H). EY/MS 449.1 (M+H');

3. Preparation of a compound of formula (1) where Y is CH, Z s N, X 15 C and the attachment
point with the quinazolinone, A is g single bond, nis 1, R} is chloro, m’ is 0, 7 1e CHa, R is

hydrogen, and R is 2,6-dianmino-S-cyanopyrimidin-4-yi

{68377 To a solntion of (8)-2,4-dlarmino-6-{{ 1 -{5-chloro-4~ox0-3-{ 1-{{2-

{trimethylsiivhethoxyimethyl}- 1 H-imidazol-4-y1}-3 4-dihydroquinazolin-2-
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yvhiethyhaminojpyrmidine-S-carbonitrile (13 mg, 0.024 mmol} in DCM (I mL) was added
several drops of TFA. The mixture was allowed to stir at ambient temperature for 1€ howrs, then
was concentrated in vacuo and purified by prep LC to give (8)-2,4-digmino-0-{{ 1 -{5-chloro-3-

{1 H-imidazol-4-yh-4-ox¢-3 4~dthydroquinazohin-2-vljethyDamino pyrivaidine-3-carbonitrile
{Compound 288} 'H NMR (400 MHz, DMSO-de) 8 12,62 (br s, 1H), 7.87 {5, 13, 7.81 - 7.72
{m, [H}, 7.60 — 7.54 (m, 2H), 747 (4, /= 1.4 Hz, 1H), 486 « 4.76 {m, 1H), 1.38{d, 7= 6.7 Hz,

3H). ES/MS 423.1 (M+H )
Hxample 8. Preparation of compounds of formuls (B}

A. Preparation of a compound of formula (B) where n is 1, and R’ is diflooromethy!

H"’\\\- O

S \NHZ
{BG178]  To a solntion of Z-methyl-6-nitrobenzoic acid (15 g, 82.8 mmel) in dichloromethane
{150 mL) and ferr-butane! (150 mb) were added di-tert-butyvldicarbonate (36.1 g, 165.6 rmol)
and DMAFP (3.0 g, 24.8 mmol). The mixtore was stirved at room temperature for 20 howurs. The
mixture was dituted with EtOAc (750 mi) and guenched with aguecous 1N HCH{750 mL). The
phases were separated and the organic phase was washed with saturated agueous NalHCGO; (750
mL}, bring (560 mL), and dried over magnesiom sulfate. The organic layer was filtered and

coneentrated in vacuuo to attord fert-butyl 2-methyil-6-nitrobenzoate.

[B0179]  To a solution of terr-butyl 2-methyl-6-nitrobenzoate (14.8 g, 62.4 mmol} in CCly
{230 mL) were added NBS (12.2 g, 68.6 mmol) and benzovl peroxade {1.51 g, 6.2 mmol}. The
mixture was stirred at reflux temperature for 20 hours. The muxture was concentrated and
purified by cohumn chromatography on 810; eluting with EtOA¢ in hexanes (G-30%) to afford

tert-butyl 2-{(bromomethyl -6-nifrobenzoate.

{88 To a solution of fert-butyl 2-(bromomethyl}-6-nitrobenzoate (14.2 g, 44.9 mmol) in
acetoniirite (300 mL) at 0 °C was added Mmethylmorpholine oxide (6.3 g, 53.9 mmol). The
mixture was stirred at room temperature for 20 hours. The mixture was concentrated and
purified by cohunn chromatography on 810, sluting with EtOAc in hexanes (5-40%%) to afford

tert-butyl 2-forrmyl-G-nitrobenzoate.

pansd
LA
(XS]
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{68181]  To a solution of ferr-butyl 2-formyi-6-nitrobenzoate (3.8 g, 15.1 mmol) in BOM {73
mL} at § "C was added DAST (4.0 ml, 30.2 mmwol}. The mixture was stivred af room
temperature for 20 hours. The mixture was guenched with water, the phases were separated, and
the aguecus phases was extracted with DCM (2x). The combined organic phases were washed
with brine and dried over magnesium sulfate. The organic laver was filtered, concentrated in
vacuue, and purified by column chromatography on 8i0; eluting with EtAC in hexanegs (0-

30%;) to afford fert-butyl 2-{difluoromethyl}-6-nitrobenzoate.

{B0182]  To a solution of terr-butyl 2-{difluoromethyl}-6-nitrobenzoate (3.6 g, 13.2 mmol} in
DCM (65 mL) was added TFA (15 mL). The mixture was stirred at room temperature for 20

hours and concentrated 1o vacuuo o afford 2-(difluoromethvi}-6-nitrobenzoic acid.

{60183]  To a solution of 2-{diflucromethyl)-G-nitrobenzoic acid (2.8 g, 13.2 mmol} in ethyl
acetate (65 mL} was added 10% Pd/C (1.4 g}. The mixture was stirred under a hvdrogen balloon
at room temperature for 20 hours. The mixture was filtered over Celite® and concentrated in

vacouo o atford 2-amino-6-{diflucromethylibenzoic acd,

SA:

Z-amino-3-(difluoromethylibenzoic acid; and
Z-amino-3-(dithworomethyl)-S-fluorobenzoic acid.
Biological Examples

[00184]  The compounds of formula (I} were characterized for their enzymalic activity against
the PI3K isoforms. The activities were measured using a time-resolved flucrescence resonance
energy wansfer (TR-FRET) assay. TR-FRET monitored the formation of 3,4,5-inositol
triphosphate molecule that competed with fuorescently labeled PIP3 for binding to the GRP-1
pleckstrin homelogy domain protein. A increase in phosphatidylinositide 3-phosphate product
resulted in a decrease in TR-FRET signal as the {abeled flucrophore was digplaced from the

GRP-1 protein binding site.

[00185]  Class [ PI3K isoforrus were expressed and purified as heterodimueric recombinant
proteins. All assay reagents and buffers for the TR-FRET assay were purchased from Millipore,

PI3K isoforms were assayed under initial rate conditions in the presence of 25 mM Hepes
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{pH 7.4}, and 2x Km ATP (75-500 M}, 2 uM PIPZ, 5% glveerol, 5 mM MgCl, 30 mM NaCl,
0.05% {v/v) Chaps, | mM dithiothreitol, and 1% (v/v} DMSO at the following concentrations
for each soforn: PI3Ke, PI3K], and PI3KS between 25 and 50 pM, and PI3Ky at 2 oM. The
compounds of Table | and Compound X {{S)-2,4-diamine-6-({1-(S-chiore-4-0x0-3-phenyl-3 4-
dibydroguinazolin-Z-yhethyhamino jpyrimidine-S-carbonitrile) were added to the assay solution
and meubated for 30 mimutes at 25°C. The reactions were {erminated with a final conceniration
of 10 mM EDTA, 10 oM labeled-PIP3, and 35 oM Europium labeled GRP-1 detector protein
before reading TR-FRET on an Envision plate reader (Hx: 340 nm; Em: 615/665 nm; 100 us

delay and 500 us read window).

[66186]  The results were normalized based on positive {1 M wortmanin) and negative
{DMSO) controls, and the 15 values for PI3K g, §, 4, and v were calculated from the fit ot the
dose-response curves o & four-parameter equation. Those assays generally produced resulis

within 3-foid of the reported mean.

001871 Table 2 summarizes the ICq (nM) values for PI3K isoforms B, 8, and y. The resulis
indicate thal certain compounds of formula (1) inhibit both PI3KS and PI3KJ. Also, Compound
X exhibited PI3KS [Csp 0 0.2 nM, PI3KE ICs of 11 oM, PI3Ky ICss of 7 oM. The
PI3Ky/PI3K] ratio for Compound X is (.6, The results indicate that certain compounds have
greater selectivity for PI3KP over PI3Ky compared to compound X, Compounds of Table 1a

were analyzed using the same assay, and the results are siunmarized in Table Za.

Table 2. The ICsq values {aM} for PI3K isoforms B, 6, and .
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{1188]  All of the LIS, patents, U1.S, patent application publications, U.S. patent applications,
foreign patents, foreign patent applications and non-patent publications referred to in this
specification are tncorporated herein by reference, in their entivety o the extent not nconsistent
with the present description. From the foregoing it will be appreciated that, although specific
embodiments of the invention have heen described bercin for purposes of illustration, various
modifications may be made without deviating from the spirit and scope of the present

application.
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What 1s claimed:

1. A compound having the structure of formuda (11

[ I i
N 2 2 /RS
.-/N\
RS A
RU W,

wherein:

X, Y and ¥ are mdependently selected from C{R) or N, wherein 4t least one of X, Y, and
s TR

nis{, 1,2, 3, or 4,

miiedori;

A ¢ g single bond or C(O)

each R’ is independently selected from hydrogen, halo, optionally substituted alkyl,
optiopally substituted haloalkyl, and opiionally substituted cycloallyl;

each R’ is independently selected from halo, cyauo, optionally substituted O ¢ alkyi,
opticpally substituted Cye alkoxy, hydroxy, optionally substituted Oy cycloalkyl, and
optionally substituted sulfonyi;

cach R ig independently selected from halo, optionally substituted Ty alkyl, optionally
substituted (1.4 haloalkyl, and optionally substituted Uz cycloalkyl;

R” is hydrogen, optionally substituted Cyg alleyl, optionally substituted Cs.5 cyeloalloyl,
or optionally substituted Ty aryl;

RYis g six- to twelve-membered heternaryt having at least two hetercatoms, wherein
each helerocatom is independently selected from N, O, or ¥, wherein the heteroaryl is optionally
substituted with one, two, or three members independently selected from halo, cvang, ~-NH;,
optionally substituted C alioyl, optionally substituted Cay alkynyl; and

R” s hydrogen or optionally substituted C, 4 alkyl; R and R’ together with the stoms to
which they are attached optionally form a four- to elght-membered heteroeyclic ring

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

2. The compound of claim 1, whersin

A 18 a single bond or C(O)

N6
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cach R’ iz independently selected from hydrogen, hale, Cisalivl, T 4 haloalkyl, and Cs
cycloalkvl, wherein the alkyl moiety is optionally substituted with €4 alkoxy;

each R is mdependently selected from halo, evane, Cy.atkyl, O 4 haloalkyl, and -
ST 4 alkylh

each B is mdependently selected from hale, C g alkyl, Ty haloalkyl, and Cie
eycloalivl, wherein the alkyl rooiety is optionally substituted with €4 alkoxy;

R is hydrogen, Crs atkyl, Cas eveloalkyl, or Coo arvl; wherein the atkyl moiety is
oplionally substituted with hydroxyl or Oy 4 alkoxy, wherein Cy4 alkoxy is optionally substituted
with C(\.m aryi;

" is a six- to twelve- membered heteroary! having at loast one aromatic ring and at least
two nitrogen atoams, wherein the heteroaryl is optionally substituted with cne, two, or three
members independently selected from hale, eyvano, -NH:, T4 alkynyl, O 4 haloalkyl, and €y
alkyl, wherein the U4 alkynyl moiety is optionally substitnied with Co.io arvl or Cs ¢ heteroaryl,
wherein each of the Cog aryl and Cag heteroaryl moieties is optionally substituted with one or
two members independently selected from halo and Cy 4 haloalkvl and

R is hydrogen or Uy alkyl R and R together with the nitrogen to which they are
attached optionally form a five-membered heteroovelic ring:

or a pharmaceutically acceptable salt, {somer, or a mixture thereof

-

3. The compound of claims 1-2, wherein each R’ is independently selected from finoro,
chioro, bromo, indo, methyl, ethyl, propyl, butyl, fluoromethyl, diftuoromethyl, riflucromethyl,

fluoresthyl, difluorcethyl, triffacroethyl, cyvane, methylsulfonyl, and sthylsulfonyl,

4, The compound of any of claims 1-3, wherein each R is independently selocted from
bydrogen, fluoro, chlore, romo, 1odo, methyl, ethyl, propyl, butvl, flusromethyl,
diftuoromethyl, mtluoromethyl, fuoroethyl, diffuorcethyl, mifluoroethyl, methoxymethyl,
methoavethyl, ethoxymethyl, methoxypropyl, ethoxyethyl, ethoxyvpropyl, cyclopropyl, and

eyclobutyl.

S. The compound of any of claims 1-4, wherein B is selected from methyl, ethyl, propyi,
cyclopropyl, cyclobutyl, phenyl, benzyloxvimethyl, benzviexyethyl, benzyloxypropyi, -CH,OH,

~CHLOH, or ~CH,OH.

. - . . ~ . 5,
6. The compound of any of claims 1-5, wherein R is selected from hydrogen, methyl,

gthvl, or propyl.
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—

- . . 3 3 . .
/. The compound of any of claims 1-6, wherein R and R’ together with the atoms o which

they are attached optionally form pyrrolidingd.

&. The compound of any of claims 1-7, wherein B s 2 monocyelic hetersary! having at
Ieast two nitrogen atoms, wherein R is optionally substituted with two or three members
independently selected from the group consisting of halo, cvane, -NH,, Cig atkyl, and Ca g
alkynyl, wherein the Cohq alloynvl motety 18 substitoted with Csaq aryl or Cos heteroaryl, each of
Coap aryt or Cs.g betercaryl 1s optionally substitnted with one or two members independently

solected from halo and Cy4 haloatkyl

9. The compound of any of claims 1-7, wherein R is a bioyelic heteroaryl having at least
one aromatic ring, at least two nitrogen atorms, and at least one additional heterpatom selected
from M, 3, or 8, wherain 7lis optionally substituted with one, two, or three members

independentty selecied from the group consiating of hale, cyano, -NH., and C; 4 allovl

1), The compound of any of claims 1.7, wherein RY is selected from purinyl, pyrimidinyd,
pyrazinyl, pyridazinyl, thiazelopyrimidingl, pyridopyrimidinyl, thienopyrimidinyl,
pyrrolopyrimiding, faropyrimidinyl, or imidarotriazinyt; wherein cach moiety is optionally
substitnted with one, two, or three members independently selected from the group consisting of
brome, chioro, fhuoro, todo, cyano, -NHa, methyl, ethyl, propyl, butvl, and € alkvoyl, wherein
the Cp. alkynyl moiety is optionally substituted with Ceap aryvi or Ty heteroaryl, wherein each
of Cep aryi or {1p heteroary] is optionally substituted with one momber selected from fluore,

chloro, bromo, wdo, fluoromethvl, diffuoromethyi, triffuoromethyl, fuoroethyi, diffuorcethyl,

and trifluoroethyl.
11, The compound of clatm 1, wheretn the compound is selected from the group consisting
of’

{8}-2 4-diamino-6-({1-(5-chloro-4-0x0-3-( } H-pyrazol-3-y1}-3 4-dihydroguinazelin-2-

yhpropyhamine)pyrimidine-S-carbominle;

{8 ¥d-amino-6-{{ 1-{ Schlorg-4-ox0-3-{1 H-pyrazol-4-v1}-3 4-dibydroguinazolin-2-

vhethyhaminopyrimidine-S-carbonitrile;

{S¥-4-armino-6-{{1 -{S-chlore-3-{dmethyl- 1 H-pyrazol-3-y-d-oxo0-3 4-dihydroguinazolin-2-

vhcthyhaminopyrimidine-5-carbonitriis;

{64



WO 2015/191743 PCT/US2015/035145

{5}-4-amino-6-{{1-{S-chloro-3-{5-isohutyl- I H-pyrazol-3-vi-4-0x0-3 4-dihvdroguinazelin-2-

viethyhaming pyrivsidine-S-carbonitrile;

{S3-4-arnmo-0-{{ 1 ~{ S-chiore-3-{ S-cyclppropyi-1 H-pyrazol-3-vi}-4-0x0-3 4-dihydrogquinazolin-2 -

yvhethyvhamine pyrimidine-S-carbonitrile;

{S}-4-amino-6-{{ I -{S-chiloro-4-oxe-3-(S-(iriflucromethy}-  H-pyrasol-3-v13-3,4-

dihvdroquinazoelin-2-vhethvhamine ipyrimidine-S-carbonitrile;

{(83-deamino-6-{{1 ~{5-chloro-3-{5-methyl-1 Hepyrazol-3-vi-4-0x0-3 4-dihydroguinazolin-2-

yvhethyhamine jpyrimidine-S-carbonitrile;

{8)-S-chiore-3-{ 3-methyl- 1 H-pyrazol-3-y1}-2-( 1 -(thiarolo! 5 4-dlpyrimidin-7-

yvigminoethylguinarolin-4{3H}-one;

{S)-5-chlore-2-(1-{furn{2 3-dipvrimidin-4-vlaminejethy!}-3-{ 1 Hopyrazol-3-yhguinarolin-4(3H)-

Oone,

(8)-2-{eyclopropyH{2,6-diamino-S-chloropyrimidin-d-vl jaminoymethyi-5-fluore-3-(1H-

pyrazol-3-yhqunazolin-4¢3H}-one;

{(8¥-2-{cyclopropyH {2 .6-diamino-S-chloropyrimidin-4d-ylamins ymethyh-3, 8-difluore-3-( 1 H-

pyrazol-3-yhquinazohn-4(3Hone;

{8)-2-{cyelopropyH{2,6-diamino-S-chloropyrimidin-4-vljamine pnethyl-8-fluoro-3-{ 1 H-

pyrazol-3-vhquinarolin-4(3Hrone;

{(83-8-chloro-2-{evelopropyl{ (2.6-damine-5-chloropyrimidin-4-yhaming wnethyi -3 -1 H-

pyrazol-2-yhiqunazolin-4{3H}}-one;

{8} 5-chloro-3-¢ 3-chloro-1 H-pyrazol-3-yi}-2-{oyclopropyli((2,6-diamino-3-chloropyrimidin-4-

yhaminoynethyviigoimasolin-4(3H one;

{8)-2 4-diamino-6-{{ 1-{5-chloro-4-oxo-3-{  Hopyrazol-4-vi}-3 4-dihydroguinazolin-2-

yhethvDamino)pyrimidine-3-carbonitrile;

{5)-2.4-diamino-0-{{ 1 -{S-chloro-4-oxo-3-{ 1 H-pyrazol-3-v11-3 4-dihvdroguinazolin-2-

yhethyDaminopyrimidine-3-carbonitrile;
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(832 4-digmine-6-(({ S~chlore-deoxro-3-( 1 H-pyrazol-4-y1)-3,4-dihvdroguinazolin-2-

viXewelopropylimethyhamino}pyrimidine-5-carbonitrile;

{832 4-diamino-6-{{{S~chioro-4-oxo-3-(  H-pyrazed-3-v}-3 4-dihydroguinazolin-2-

yileyelopropyhimethyhaminopyrimidine-S-carbounitrile;

{S}-5-chioro-2-{cyclopropyl{{2.6-diamine-S-chloropyrimidin-4-yhamino ymethyl-3-(1H-

pyrazoi-d-yhguinazoln-4{3H}one;

{8}-3-chioro-2-{evclopropyli{2,6~-diamine-S-chloropyrimidin-4-yiamine jmethyi-3-{ 1 H-

pyrazol-3-viquinazolin-43 H-one;

{8)-2.4-diamino-6-({1-{3-chloro-4-oxe-3-( L H-pyraroi-4-yi}-3 4-dihvdroquinazolin-2-

vipwopyhamine ypyrismidive-S-carbonitrile;

{B}-4-amine-6-{{1-{5~chloro-4-0x0-3-{ | H-pyrazol-3-v1)-3 4-dihvdroquinazolin-2-

vhethyl jammeypyrimidine-3-carbonitrile;

{5}-2 4-diamino-6-{ 2-(5-chloro-4-0x0-3-{ | H-pyrazol-d-y1)-3 d-dihvdroquinazolin-2-

yhpyerobidin- L-yUpyrimidme-S-carhonitrile;

(8}-2.4-diarmne-6-(2-(5-chioro-4-0x0-3-(1 H-pyrazol-3-v13-3,4-dihvdroguinasolin-2-

yipvrrotidin- Lyl ipyrimidine-S-carbonitrife;

{8)-S-chloro-2-{cyclopropyi{thiazelo[ S 4-dipyrimidin-7-viaminoymethy3-3-{  -pyrazol-4-

vhquinazedin-4¢3H}-one;

{83-S-chloro-2-(cyclopropyi{thiazolol 5 4-dipyrimidin-7-ylaminoymethyl}-3-{ 1 Hepyrazol-3-

yvhqunazolin-4(3H-one;

{S3-Z-amino-4-{{{5-chloro-d-oxo-3-( 1 H-pyraznl-d-v13-3 4-dihvdroguinazohin-2-

viXeyclopropyhmethyhammo}-o-methyipyrimidine-3-carbonitrile;

{83 Z-amino-4-{{{ 3-chloro-4-oxo-3-{1 Hepyrazol-3-y13-3 4-dihvdroquinazolin-2-

yifevelopropyhimethyhamino)-6-methyipyrimidine-S-carboniirile;

(82 4-diamino-6-{{8-chioro-4-oxo-3-( H-pyrazol-4-y1}-3 4-dihydroguinazolin-2-

yi{eyelopropyDmethyhaminoypyrimidine-S-carbonitrile;
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{532, 4-diamino-6-({(8~chloro-d-oxo-3-{ 1 H-pyrazol-3-v1}-3 4-dihvdroquinarolin-2-

vi¥cvclopropylimethyljamine pyrimidine-S-carbonitrile;

{8}-2, 4-diamins-6-{{cyclopropyle 5,8 -dichlore-4-ox0-3-(1 H-pyrazol-4-y1}-3,4-

dibvdroguinazelin-2-yhmethyhaminojpyrimidine-S-carbonitrile;

{332 4-diamino-G-({cyvclopropyl( 5, 8-dickloro-4-ax0-3- (1 H-pyrazol-3-vi}-3,4-

dibydroguinazolin-2-yhimethyhaminejpyrimidine-5-carbonitrile;

{512 4-damine-6-{( 1 - R-methyi-4-oxo-3-{ | H-pyrazol-4-y13-3 4-dihvdroquinazolin-2-

yvhpropyhamingipyrimidine-S-carbondtrile;

{$3-2,4-diamino-6-{{ 1 {8-methyl-4-oxe-3-{ 1 H-pyrazol-3-yi}-3 4-dihydroquinazolin-2-

yhpropvhaminepyrimidine-S-carboniirile;

(53-2.4-diamine-6-{{1-{5-fuoro-S-methyl-4-oxo-3-{ 1 H-pyrazol-4-y13-3 d-dihydroguinazolin-2-

vijpropyhDaminepyrimidine-5-carbominle;

{812 A-diamino-6-{{ 1 -{5-fuyoro-R-methyi-4-oxo-3-{ 1 H-pyrazol-3-y11-3 4-dihvdroguinazoiin-2-

yvhpropylamingypyrimidine-S-carbonitrile;

{$3-5,8-dichloro-2-{cvelopropyl{thiazolof 3 4-dlpyrimidin-7-vlaminomethy-2-( L H-pyrazol-3-

viguinarolin-4(3H lone;

{815 &-dichioro-2-{cyclopropyl{thiazolo] 5, 4-dipvrimdin-7-viamino ymethyl - 3-(  H-pyrazol-4-

vijuinazehn-4(3Hone;

{81-5,8-dichloro-3-( 1 H-pyrazol-4- v} 2-{ I -{thiazolo[ 5 4-dipyrinmdin-7-

viamino yropyhgumnazolin-4 3 H-one;

{535, 8-dichlovo-2-(1-(nudazo]2, 111 1,2 4lirtazin-4-ylaminopropyi}-3-( H-pyrazol-4-

vhquingzohn-4(3H»one;

(835 E-dichlore-3-{ { H-pyrazol-d-vi3-2-(1 -{pyrido[ 3, 2-dipyrinndin-4-

viarmmopwopyhquinazolin-4{3H)-one;

{835, 8-dichloro-2-(1-{{6-chloropyrido] 3, 2-d pyrimidin-4d-yDaminopropy -3 -1 H-pyrazol-4-

vhuinazolin-4 3H -one;
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{8)-53,&~dichlore-2-(1-(imidazof 2, 1111 1,2 4 jtriazin-4-vlaminopropyl-3-{ 1 Hepyrazol-3-

viyquinazolin-4{3H}-ong;

{835, 8-dichtore-3-(iH-pyrazol-3-y3-2-(1 {pyrido[ 3,2 -djpyvrimidin-4-

viaminojpropyliquinazohin-4{3Hpone;

{8}-3,8-dichioro-Z-{1-{{&~chloropyrido] 3,2-dlpyrimidin-d-vhaminepropyi}-3-{ | H-pyrazol-3-

yiuinazolin-4(3H}-one;

{8}-3,8-dichloro-3-( 1 H-pyrazol-3-v1}-2-{ 1-(thiazoio{ 5 4-dipyrimidin.7-

viemins jpropyhguinazolin-43H }-one;

{R}-2-(2-{benzvloxy}-1-{thiazolo[ 5 4-djpyritnidin- 7-yiammojethy! - 5-chlore-3-( 1 H-pyrazol-4-

yvhgquinazolin-4{3H}-one;

{R1-2-(2+(benzyloxyi-1-{thiazolo] § 4-dipvrimidin-T-ylaminojethyly-S-chiore-3-{ 1 H-pyrazol-3-

yhguinazolin-4(3H}-one;

{3)-2,4-damino-6-({1-{5-chioro-3-(5-(3-methoxypropyl}- 1 H-pyrazol-3-ylj-d-one-3 4

dibyvdroguinazolin-2-vlipropylaming jpyrimidine-S-carbonitrile;

{8 }-5-chlore-2-{2-hydroxy- 1 -{thiazolof 5 4-dlpyrimudin-7-viaminoethyl}-3-( H-pyrazoel-4-

yhiuinazolin-4{3H}-one;

{R-S-chlore-2-{2-hydroxy-1-{thiawolo] 3 4-dlpyrimidin-T-viaminojethyl - 3-(1 H-pyrazel-3-

yhguinazolin-4{3H}-one;
{532~ -{{ S -purn-6-yhamino ipropyl)- 3, R-dichlore-3-( H-pyrazai-3-yhguinarolin-4{3H-one;

{8}3-5,8-dichloro-2-( i -{{2~Toro-9H-purin-6-yljaminepropyl-3-1 H-pyrazol-3-yhguinazolin-
4{3H}-one;

(8}1-5,8-dichloro-3-{1 H-pyrazol-3-yi}- 2 E-{thieno{ 2, 3-dlpyrimidin-4-

viamine propyhiguinazolin-d(3 Hy-one;

{535, 8-dichloro-2-{ 1 -{(Z-fluore- H-purin-6-vilamino wopyi -3  H-pyrazol-4-vhguinazolin-
4{3Hone;

1oy
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{535, 8-dichloro-3-{1 H-pyrazol-4-yi1-2-{ 1 -(thicno[ 2 3-dlpyrimidin-4-

viaminopropyl jguinazolin-43H -one;

{332-(1-{{SH -purin-t-yhaminopropyvl -5, 8-dichiore-3-{ H-pyrazol-4d-vhiguinazobin-43 H-one;

{S)5,8-dichlors-2-{1-{{5-flucre-TH-pyrrolo 2 3~d jpyrimidin-4-yDamins ipropyl -3 -1 Heopyrazol-

4-yhquinarolin-43H }-one;

{S3-5,8-dichlora-2-{ 1 -{{5-fluore-TH-pyrrolef 2, 3-dlpyrimddin-4-vhamine jpropyl 13- 1 H-pyrarol-

3-yiguinazolin-4{3H}one;

{S3S-chloro-3-(1 Hepyrazol-3-yi+-2-{ 1 -(thieno 2,3-d Jpyrimidin-4-viaminoethyDquinazolin

4(3H}one;

{S)-S-chioro-2-{1-(furo[3 2-dlpyrimidin-4-viaminoethyl p-3-(1 H-pyrazel-3-yljguinazolin-4{3H)-

one;

{835, B-dichlore-2-{ 1 -{furo] 3,2-dipyrimidin-4-viamino jpropyl3-3-{ 1 H-pyrazol-3- yijgninazolin.

4{3H-one;

{S8¥}2-amino-4-chloro-6-({({5-chloro-4-ox0-3-( 1 H-pyrazei-3-y1)-3 4-dihvdroquinazolin-2~
1

yicvelopropyhmethyDaminoipyrimidine-S-carboniinie;

{S)-5-chlore-2-{ 1 -{{2,6-diaminc-S-chloropyrimidin-4-vhaminolethyh-3-( 1 H-pyrazol-3-

viguinazolin-4(3H}one;

{(S3-S-chloro-2-{ 1 -{{2, 6-dizmuno-S-chloropyrimidin-d-sDaminoypropyl3-3-(1 H-pyrazol-3-

viyguinazolin-4(3H y-one;

(S35, 8-dichlore-2-(1-{{ 2,6-diamino-3-chioropyinidin-d-vhamino jpropyl +3-{ HH-pyrazol-3-

yiminazolin-4{3H}one;

{S)-S-chioro-2-{1-{{2.6-diamino-S-chloropyamidin-d-yhaminojeth v -8-fluore-3-( L H-pyrazoi-3-

viguinazolin-d(GHyone;

{(83-5-chloro-2-{1-{(2,6-daminge-S-chloropyrimidin-4-yDamino ipropyli-S-fluore-3-(  H-pyrazol-

I-vhguinazolin-43H j-one;

19



WO 2015/191743 PCT/US2015/035145

{53-5,8-dichlorp-2-{1-{{2,6-dtamino-5-chloropyrimidin-4-vhamino yethyl 3-3-(  H-pyrazol-3-

vhgquinazolin-4(3H }~one;

{8}-5-chloro-2-(cyclopropyl{(2,6-diamino-3~chloropyrimidin-4-vlaminoymethyl 1-8-fluere-3-

{1 H-pyrazol-3-yDquinarohn-4(3H}-one;

{93-5,8-dichloro-2-{eyclopropyli{{2,6-diaroino-5-chioropyrimidin-4-yDamine ynethy3-3-(1 H-

pyrazel-3-ylgninazohin-43H)}-one;

(83 2-(-{{6-amino-3-{{5-flucropyridin-Z-yhethynypyrimidin-4-vhaminoethyl - S-chloro-3-

{1 H-pyrazol-2-yhauinazolin-4(3H }-one;

{S¥d-oxo-3-(1H-pyrazol-3-y1}-2-{ I {thiazolo[ 5, 4-dipyrimidin-7-viamwinoYpropyi -3 4-

5

dihydroguinazoline-S-carbonitrile;

{S3-4-0x0-3-{1H-pyrazol-3-y1}-2-( {thiazolo] 5 4-dpyrimidin-T-yvismino)propyl)-3 4~

dihvdroquinazoline-8-carbonitrile;

{(83-2-{1-{{2,6-dtardno-S-cyanopyrimidin-4-yhamino jpropylj-4-0x0-3-{  H-pyrazoi-3-v1}-3,4-

dihydroguinazoline-8-carbonitrile;

{(8¥-2-{ 1-{(2-arnino-S-cyano-G-methylpyrimidin-4-vlaminopropyh-4-oxo-3-( 1 H-pyrazol-3-vl}-

3.4-dibydrogquinazolive-8-carbonitrile;

{(8)}-3-{d-bromeo-1 Hepyrazol-3-yh-3-chloro-2-{ 1-{thiazolof 5 4-dipyrimidin-7-

viamino jpropviiguinazrelin-43H }-one;

{8)-2-{1-{{Z.6-digmino-5-chioropyrimidin-4-yDamine jpropyl y-4-0x0-3-{ 1 H-pyrazol-3-y1-3,4-

dihydroguinazoline-8-carhontirile;

{83-2-{1-{{G-amino-3-bromo- 1 H-pyrazolol 3 4-dlpyrimdin-4-vijaminoypropyt -4-oxo-3-{1 H-

pyrazol-d-yi}-3 d-dihydroguinazoline-S-carboniiniie;

{8}-2-(1-{{&~amino-3-bromo- 1 Hepyrazols] 3 4-dlpyrimidin-4-yliamino}propyi}-4-oxo-3-{ H-

pyrazel-3-vi)-3,4-dihvdrogumazoline-8-carbontirile;

{5)-2-(1-{{G-amino-3-bromo-1 H-pyrarolo{ 3, 4-dlpyrimidin-4-yllaminojpropyl}- 5, &-dichiors-3-

{1 H-pvrazol-3~vhguinazolin-4{3H}-one;
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{5}-5,8-dichloro-2-(1-{{6-chioro- 1 H-pyrazolo] 3,4-dipyrimidin-4-ylaminoypropyi}-3-( 1 H-

pyrazol-3-viquinazolin-$ 3H}}-one;

{532, 4-diamino-6-((1-{ 3-{4d-bromo-1 H-pyrazol-3-yi -5 ~chloro-4-0x0-3 4-dilvdroguinarolin-2-

vhipropyhaming ipyrimidine-S-carbonitriie;

{832 A-diamino-6-{{1-(3-{4-bromo- | H-pyrazol-3-v1-3-chloro-d-oxo-3 4-dihydroguinazolin-2-

yvhethvhaminopyrimidine-3-carbonitrile:

~

{S3-3-{4-brome-~TH-pyrazol-3-yi)-5,8-dichloro-2-{ I (thiazolo] 5 4-dpyrimidin-7-

viaminoethyDguinazohin-4(3H lone;

(83-3-(4d-bromo- | H-pyrazol-3-yi}-5,3-dichloro-2-{ I -{(thiazolo] 5 4-dlpyrimidin-7-

viaminopropyi kpinazolin-4(3 Hy-one;

{S1-S-Guethylsulfonyh-3-{1 Hepyrazol-3-v1)-2-(1-{thiazolo] S, 4-djpyrimidin-7-

viaminepropyliquinazolin-4{3H }-one;

{83-5,8-dichloro-2-( I -{{&-chloro-3-methyl-1 H-pyrazolo][ 3, 4-dpyrimidin-4-vhamino jpropyi 3-3-
{1H-pyrazgol-3-vljgunazohn-4{3H -one;

{8 3-5-chloro-2-{ 1-{{6-chlore-3-methyl-1 H-pyrazolo] 3,4-d jpyrimidin-4-vl jaminoethyi-3-(1H-

pyrazol-3-yvhguinazolin-4(3 H)-one;

(832-(1{{B-amino- {H-pyrazolo[ 3 4-dpyrimidin-4-yhaminojethyD-5-chioro-3-(1 H-pyrazal-3-

yijgoinazolin-4{3H}-one;

{8)-5-chlore-2-{ 1 -{{ 6-chioro-t H-pyrazolo{3,4-dlpyrimidin-4-yhaminojethvi}-3-(1 H-pyrarol-3-

yviguinazolin-43H one;

{(83-2-{ I-{{6-amino-3-bromo-1 H-pyrazolof 3 4-dlpyrimidin-4-yDamino ethyl)-3-chlore-3~( 1 H-

pyrazed-3-vhguinazolin-4(3 Hyone;

{(83-2-{ 1-{{ 2-amino- S-cyano-G-methyvlpyrimidin-4-vUaminepropyl b4d-oxo-3-(1 Hopyrazel-4-y i

3 4-diydrogninazoline-B-carbonitrite;

{S¥2-{1-{{6-chloropyrido{ 3, 2-dlpyrimidiv-4-vhamino propyt 4-oxo-3-{ 1 H-pyrazol-4-y1)3-3,4-

dihydroguinazoline-8-carbonitnie;
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{83-2-(1 -{{2.6-Hamino-5-chioropyrimidin-d-yiamino jpropyl p4-oxo-3-{ 1 H-pyrazol-4-vi}-3 4.

dibyydroguinazoline-§-carbonitrile;

{81 2-(1({ Z-aminu-G-chlore-S-cyanopyrimidin-4-vhamino jpropyli-4-oxo-3-{ 1 H-pyrazol-3-vl)-

3, 4-dihydroquinazoline-S-carbonitrile;

{S3-2-{1-({2,6-diamins-S-cyanopyrimidin-4~-yhaminopropyl-4-ox0-3-{ H-pyrazol-3-y13-3 4~

dihydroqnnazoline-S-carbonitrile;

(832 4-diamino-G-{{1-(S-bromo-4-ox0-3-{ L H-pyrazol-3-yi-3 4-dihvdroquinazoiin-2-

vijpropyiamine ypyrimidine-S-carbonitrile;

(832 4-diamino~-6-{{ 1 -{ S-bromo-4-ox0-3-(1 H-pyrazol-$-yi}-3,4-dihvdroquinazslin-2-

yhpropyijamino pvrimidine-3-carbonitrite;

{S¥-5-bromo-3-{1 H-pyrazol-4-y13-2-(1 { thiazoloi §,4-dpyrimidin-7-ylaminejpropyl Jguinazoiin-
4{3Hone;

{(83-5-bromo-3-(1H-pyrazol-3-y11-2-{ 1 -{thiazolo[ 5 4-d]pyrimidin-T-viaminopropyvijquinazolin.

4(3H }-one,

(8320112 6-diamino-3-cyanopyrimidin-4-vhamino ipropyli-d-oxo-3-{ V H-pyrazol-4-vi}-3,4-

dihydroguingzoline-S-carbonitriie,

(S)-4-ox0-3~-(1H-pyrazel-4-vi}-2-(1 { thiazolo{ 5, 4-dipyrimidin-7-yvimminejpropyll-3,4-

dihydroguinazoline-S-carbonitrile;

(83-3-{d-bromo- 1 H-pyrazol-3-yli-S-chlore-2-{ - (thiazolo{ S 4-dlpyrimidin-7-

viaminolethyhguinazolin-4(3Hrone;

(8)-2 A-diamino~6-{{{5-chioro-4-oxo-3-(1 H-pyrarol-3-v1)-3,4-dihvdroguinazolin-2-

v phenyhmethyhaminojpyrinndine-S-carbonitrile;

{8)-2,4-dlamino-0-{{{ S-chloro-4-oxo-3-{1 H-pyrazol-4-vi -3 4-dithvdroguinazolin-2 -

viphenyhimethyDamins pyrivmidine-S-carbonitrile;

{(83-S-chloro-2-{{{ 2, 6-digmino-3-chloropyrimidin-d-yhamino HphenvimethyD-3-( 1 H-pyrazol-4-

vijguinazolin-4{3H }-one;

~
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{(8)-2Z-amino-4-{{{5-chioro-4-0on0-3-(1 H-pyrarol-4-vi}-3 4-dihvdrogoinarolin - 2-

viiphenylmethyhamino }-6-methvipyrimidine-5-carbonitrile;

{83-5-chloro-2-({({2,6-diamino- 5-chloropyrinudin-4-yhamino Y phenylmethy -3 1 H-pyrazol-3-

yhpuinazolin-43H}-one;

{3)-2-amine-4-{({ 5-chloro-4-0x0-3-{ { H-pyrazol-3-vi}-3 d-dihvdroguinazolin-2-

v phenyhmethvhaming -o-methyvipyrioidine-S-carbonitrile;

{33-2-(1-{ 2, 6~-dlammo-3~chloropyrimidin-4-yDaminojethyl -6-fhuore-3-(  Hepyrazol-3-

viquinazolin-4(3H}one;

{812 4-diamino-6-{{1-{6~fluore-4-0x0-3-{ 1 H-pyrazol-3-v11-3 4-dihydroguinazolin-2-

yvhypropyljamino jpyrimidine-S-carbonitrile;

{$3-2. 4-diamino-&-{{cveiopropyl6-fluore-4-oxo-3-{ 1 Hpyrazol-3-91 1.3 4-dihvdroguinazolin-2-

yimethyDamine jpyrimidine-S-carboniirile;

{S1-2-(cyclopropyvl{{Z,6-digrmme-5-chloropyrimidin-d-yDaminomethyl -6-fluore-3-( 1 H-

pyrazol-3-vhguinazolin-43H}-oue;

{832 4-diamino-6-{{ 1 -{6-Thaoro-4-ox0-3-{ 1 H-pyrazal-3-y1-3 4-dihydroguinazolin-2-

yhcthyDaminopyrimidine-S-carbonitrile;

(S3-2-(1-({2,6-diamins-S-chioropyrimidin-4-yhaminoypropyi -6~ flooro-3-(1 Hepyrazol-3-

viiguinazohn-4{3H-one;

{S1-Z-amino-N-{ 1-(5-chloro-4-0x0-3 - 1 H-pyrazol-3-y1-3 4-dibydroguinarolin.2-

vhethvhpyrazolof1,5-glpvrunidine-3-carboxamide;

{S3-3-arnino-N-{1-{5,8-dichloro-4-ox0-3-{ 1 H-pyrazol-3-yi)-3 4-dihydroguingzolin-2-

yhpropyDpyrazine-2-carhboxamide;

{(S3M-{1-{5 &-dichlore-d4-ox0-3-(1 Hopyrazol-4-vi3-3 d-dibvdroguinazolin-2 -

viypropyhpyrazolo] 1, 3-alpyrimidine-3-carboxamide;

{S3-N-{1-(5,8-dichioro-4-ox0-3-( 1 H-pyrazol-3-y13-3 4-dihvdroguinazolin-2-

vipropyhipyrarolo] 1, S-alpyrimidine-3~carboxamide;
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{83-3-arono-N-{ 1 -{3-chioro-4-ono-3-{ T H-pyrazol-3-vi}-3 4-dihydroguinazolin- 2~

vhicthyDpyrazine-2-carbogamide;

{53-3-amino-N-{1-{5,8-dichloro-4-exo-3-{  H-pyrazoi-4-y1}-3 4-dibydroguinazolin-2-

viypropyhpyrazine-2-carboxamide;

83-5-chlore-2-{1-((2,6-diamins-S-chloropyrimidin-4-ylhaminoYbutyl }-3-( H-pyrazol-3-
BY ¥ F

vijguinazoelin-4{3H-one;

{8}-8-chioro-2-{ 1-{{2,6-diamino-S-chloropyrimidin-4-yDaminojethyl-6-fluore-3-{ L H-pyrazol-3-

yvhguinazolin-4(3H }-one;

{S)-2,4-diarnno-6-{{{B-chloro-t-fluoro-4-oxo-3-{ 1 H-pyrazol-3-y1)-3,4-dihydroguinazolin-2-

vi¥eyclopropyliymethyljaminopyrimidine-S-carbonitrile;

(8)2-{1-{(2,6-diamino-5S-chloropyrimistin-4-yhamino jethyh-3-{(diflucromethvi}-3-( 1 He-pyrazol-

3-vhguminazolin-4{3H }-one;

(SP2-{1-{{S-bromothieno{ 2, 3-djpyrimidin-4-yhamine ethyl)-5-chioro-3-{  H-pyrazol-3-

yhguinazolin-4(3 H}one;

{S}-5-chioro-2-(cyclobutyi{{2,6-diamino-S-chloropyrimidin-4~-yhamino ymethyl -3-(  H-pyrazoi-

J-yiguinazolin-4{3H -ans;

(832 4-diarnmno-&-{({S-chloro-4-ox0-3-(1 H-pyrazol-3-v11-3 4-dihydroguinazolin-2-

viovelobutyl pnethyliaminopyrimidine-5-carbonitrile;

{8)-8-chloro-2-(eyclobutyl{{2 6-diamine-5-chloropyrimidin-d-vDamino imethy-6-fluore-3-( 1 H-

pyrazot-3-yhquinazolin-4(3Hrone;

{8}-2,4-diamino-6-{{{ 8-chloro-O0-flnoro-4d-oxo-3-( 1 H-pyrazol-3-yi -3 4-dihydroguinazolin-2-

yh{cyclobutyhimethyliaminopyrimidine-S-carbonitrile;

{53-2 4-diamino-o-({cyclobutyl{5-(diftuoromethyl-4-oxo-3-( L Hopyrazol-3-yi)-3 4~

dihvdroguinazolin-2-vlimethyDaminepyamidine-3-carbonitrile;

{(8)-Z-{cyclobutyl({2 6-diamino-S-chioropyrimidin-4-vDamine ymethyi-5-{diftuoromethyly-3-

{1H-pyrazol-3-yhauinazolin-4(3H pone;
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{8}-2 4-diamino-6-({cyclopropyl{4-oxe-3-{ 1 H-pyrazol-3-yv)-&-{iriflucromethy}-3 4~

dibydroguinazolin-2-ylymethyDamino pyrimidine-S-carbonitrile;

{8 -2-{evclopropyl{(2,6-diamino-S-chloropyrimidin-4-yhamino methyl}-2-( H-pyrazol-3-vi}-8-

(rifluoromethylguinazoiin-4(3H)-one;

{S)-2,4-diamino-6-{{1-(4-oxo-3-(1 H-pyrazoel-3-yi}-8-(trifluoromethyi}-3 4-dihyifroguinazolin-2-

yhethyQamino)pyrimidine-S-carbonitrile;

{81-2-(1-{(2,6-diamino-5S-chloropyrimidin-d-yhaminolethyl}-3-(1 H-pyrazol-3-y1)-&-

{triftuoromethyhiquinazolin-4(3H-one;

{3}-2 4-diamine-6-((1 (8-(difhuoromethyl-4-oxo-3-(1 H-pyrazol-3-vi3-3 4-dihvdroguinazolin-2-

vhethvhiaminolpyrimidine-S-carbonitriie;

{3}-2,4-diamino-6-((1-{6-chioro-4-0x0-3-(1 H-pyrazol-3-y1}-3 4-dihydroquinazolin-2-

viethylhaming ipyrimidine-S-carbonitrile;

{83-2,4-diamino-6-{{ 1-{7-chicro-4-0x0-3-{ 1 H-pyrazol-3-v1}-3 4-dihydroguinazolin-2-

vhethyhaminelpyrimidine-S-carhoniirile;

{83-2,4-digmino-6-{{cyclopropyl(8-{difflucromethyl 3-4-0x0-3-( T H-pyrazol-3-v1}-3.4-

dihvdroquinazolin-2-yUmethyDaminejpyrimidine-5-carhonitrile;

(S}2-(1-{{2.6-diamivo-S-chloropyrimidin-4-yhamino ethyl -3-(difluoromethyl }-6-fluore-3-( 1 H-

pyrazel-3-yhpenazelin-4{3H)-one;

(S}-2-amino-4-{diflucromethyt}-6-((1 (8- (diffuoromethyl -6-fucro-d-ox0-3-{ 1 H-pyrazol-3-y1)-

3. 4-dibydroguinazolin-2-vhethy aminopyrimidine-S-carbonitrile;

{532 4-diamino-6-({cyclopropyl(8-(diffuoromethy}-6-fluoro-d-oxe-3-{ 1 H-pyrazol-3-91)-3 4~

diyydroguinazolin-2-yhmethyl jaming ypyrimidine-S-carbonitriie;

{8)-2-(cyclopropyli{{2,6-diamino-5-chioropyrimidin-4-yhaminomethvl)-8-{difluoromethyl)-6-

fhuoro-3-(1 Hepyrazol-3-yDiguinarobin-4{3H}-one;

{8)-2-amino-4-({cyclopropyi{8-(difluoromethyl 6-fuoro-d-oxo-3-{ | H-pyrazol-3-v)-3 4~

dihydroquinazolin-2-yhmethyhamine}-6-{diflucromethyDipyrimidine-S-carbonitrile;
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{(X3-3-chloro-2-{ 1 -{{2 6-diamino-S-chloropyrimidin-4-yhamino - 2-methyipropyh-3-{ 1 H-

pyrazob-3-yhquinazolin-43H}-one;

{8}-8-chloro-2-{ 1 -{{2,6-diamino-S-chloropyrimidin-4-vllamino pethvi}-3-fluore-3-( Hopyrazol-3-

yhguinazolin-4{3H}-one;

{8)}-&-chioro-2-{cvclopropyi({2,6-diamino-5-chloropyrimidin-d- vl haminoimethyi}-5-fluore-3-

{{H-pyrazol-3-vhguinazolin-4(3H }-ong;

{R3-8-chiore-2-{ 1 ({2 6-diamine-3-chioropyrimidin-d-yhamino - 2 -hydroxvethy-6-fluors-3-

{1H-pyrazol-3-ylquinazolin-4(3H}-one:

{83-2-{1-¢{{5-bromothienc|2 3-dipyrimidin-4-yhamino jethyl-S-chlore-3-{ H-pyrazol-3-

vixpunazolin-43H}}one;

{8)-2-{1-{{2 6-diamno-S-chioropyrimidin-4-vhamino jethyvi}-3-fluoro-3 -1 Hepyrazol-3-

vhguinarolin-4{3H}-one;

{(8)-2-(1-{{2 6-diamine-S-chloropyrimidin-d-yBamino yethvi}- 3, 8-difluoro-3-( L H-pyrazol-3~

vhquinazohn-4{3H}-one;

{53-2-{1-{(2,6-diamvino-3-chloropyrimidin-4-vhamine yethyl-8-fhuore-3-( H-pyrazol-3-

yhiguinazolin-4d{3H}-one;

{3}-S~chloro-3-{5~chioro~-1 Hepyrazol-3-v13-2-{1-{{ 2,6-diamino-3-chloropyrivodin-4-

vhaming ethyDquinazslin-4(3H}-one;

{8¥-5-chlovo-2-{1-{({2,6-diarnino-5-chloropynmidin-4-vlamino jethyl p-3-{ S-thaoro- 1 H-pyrazol-3-

vixpunazolin-4{3H}one;

{8}-K-chloro-2-(1-4¢2 6~-digmino-5~chloropyrimidin-4-yhaminoethyl 3-3-( 1 H-pyrazol-3-

vhguinazolin-4{3H}-one;

{8}-5-chloro-2-{1-((2 6~diamino~-3-chloropyrirsidin-4-viaminoyethyi}-3-( 1 H-pyrazol-4-

yhguinazolin-4{3H)-one;

{8¥-3 8-dichlore-2-(1 ({2, 6-diamino-S-chloropyrimidin-4-vDamino ethv}-3-( T H-pyrazol-4-

yhguinazolin-4{3H}-one;
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{8}-5-chloro-2-(1 -{{2,6-digmino-S-chloropyrmidin-4-yDaminoethy-8-fluore-3-{ 1 H-pyrazol-4-

vhguinazolin-43H}-one;

{1 3-S-chioro-2-{cyclopropyi{{Z,6-diamino-S-chloropyrimidin-d-yhamino ymethy-3-(1 H-

pyrazol-3-viqunazelin-4{3H}-one;

{53-2-{1-{¢2 6-diamino-S-chloropyrimidin-d-yhamino yethyh-6,8-difhuoro-3-( 1 H-pyrazol-3-

vixpanazolin-4{3H}-one;

{33-2~{cyclopropyi((2,6-diamino-S-chloropyrimidin-4-vhaminomethy)-6,8-difluoro-3-( 1 H-

pyrazol-3-yiguinazolin-4(3Hj-one:

{S)-5-chiore-2-{1-{(2, 6-daminopyrimidin-d-yDaminc jethvl}-3-(1 H-pyrazol-3-vlquinazolin-

$(3H}-one;

{83-2-{1-{{6-amino-S-chioropyrimidin-4-vDaminojethyl 3-5-chloro-3- (1 H-pyrazol-3-

vhguinazolin-$3H}-one;

{8}-2-{{{6-aminc-S-chlorepyrimidin-4-yhaminoYcyclopropyl ethyly-S-chlore-3-{ H-pyrazol-

F-vhguinazolin-4{3H}-one;

{8 32-amino-4-{{ 1 -{S-chiloro-4-0x0-3-( 1 H-pyrazol-3-y1}-3 4-dihydroguinazalin-2-

vhethyvljaminoe}-6-(difluoromethyDpynmidine-3-carboniirile;

{$}-S-chlore-2-{ 1 -{(isothiazolol 5,4-dipyrimidin-4-viaminojethyi}-3-( | H-pyrazol-3-yihquinazolin-
4{3H}-one;

{8¥-2-amine-4-{{ I-{S-chioro-4-oxo-3-{ 1 H-pyrarol-3-vi}-3,4-dihydroquinarolin-2-

yiethyljamine -6-{irifluoromethylpyrimidine-S-carbonitrile;

{832 A-diamino-6-({1 {6, R-difluoro-d-oxo-3-{ t H-pyrarol-3-v13-3 4-dihvdroguinazolin-2-

yhethyhaminepyrimidine-S-carbonitrile;

{8}-2,4-diamino-o-{{cyclopropyl{ 6,8-difluoro-4-oxo-3-{ F H-pyrazol-3-yi3-3 4-dibvdrogquinazolin-

2-yhmethyDaminoypyrimidine-S-carbonitrile;

{8¥-2~aming-4-({{S~chloro-d-oxo-3-{1H-pyrazol-3-v1}-3 4-dibvdroquinazolin-2-

yixoyclopropylmethviamino -o-(difluoromethylpyrimidine-S-carbonitrile;
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(8¥-2~-amuno-4-({(8-chlora-6-fluoro-4-0%0-3-( | Hopyrazol-3-y1}- 3 4-dilivdroguinszolin-2-

yi{eyelopropylimethyliamino)-6-{diflucromethyNpyrimidine-5-carbonitrile;

{5}-2~-amino-4-({ {-{8-chioro-6-fluoro-4-oxo-3-{ 1 H-pyrazol-3-v1}-3 4-dihydroguinazolin-2-

yhethyhammo-6-{difluoromethylpyrimidine-3-carbonitrile;

R)-8-chlore-2-{1-({2,6-diamino~3-chloropyrimidin-4-yDaminoethyl}-6-fluoro-3-( | H-pyrazol-
5 ¥i} P

Ivhguinazolin-4(3H-one;

{R}-2 4-diamine~-6-((1-{&-chloro-6-flucro-d-oxo-3-{VH-pyrazol-3-vi}-3 4-dihvdroguinazolin-2-

yiethyBaminopyrimidine-S-carbontirile;

(8)-Z-amino-4-(ditluoromethyl-6-({1-(3-(diffnoromethyp-4-ox0-3-{ 1 H-pyrazol-3-y1)-3,4-

dibydroquinazolin-2-yhethvaminojpyrimidine-5-carbontirile;

{S)-Z-amino-4-{{cyclopropyi{ 3-(diflunromethyi}-4-oxo-3-{1 H-pyrazol-2-vi)-3,4-

dihydrogquinazolin-2-vlmethylamino-6-(difluoromethypyrimidine- S~carbonitrile;

(8)-2-amino-d-(difluoromethyl}-6-({ 1 -{(4-0x0-3-( 1 H-pyrazol-3-y1}-S-{iriflucromethyl -3.4-

diltydroguinazolin-2-vljethyllaminoypyrimidine-5-carbonitrile;

{8}-2-amino-4-{difluoromethyl}-6-(( 1 -{S-{difluoromethyl }-4-0x0-3-(1 H-pyrazol-4-y1 -3 4-

dihydroguinazolio-2-yhethvllamino ipyrimidine- S-carbonitrile;

{8} 2-armino-4-({ 1-{8-chloro-6-flucro-d-ox0-3-{ | H-pyrazol-3-vi}-3,4-dihvdroguinazon-2-

yipropyhamino-6-(diflucromethyl ipyrimidine- S-carbonitrile;

(B}-2-(1-((2,6-diamipo-S-chioropyrimidin-d-yhamino bethyl}-5-(difhiworomethyl)-3-{ | H-pyrazol-

3-vhquinazolin-4(3Hone;

{R}-2 4-dismino-6~{{ 1-{S-{diflooromethyl}-4-oxo0-3-( T H-pyrazol-3-v13-3 4-dihvdroguinazelin-2-

yhethyliaminopyrimidine-S-carboniirile;

{83-2-arnino-4-({ 1-{8-chloro-6-fluoro-4-0x0-3-{ 1 H-pyrazoi-4-y1)-3 A-dihvdroquinazolin-2-

viethyhamino-o-(dithioromethylipyrimidine-S-carbonitrile;

{S}-2-grmine-4-({{8-chloro-6-tlnore-4-oxo-3-{  H-pyrazolb-d-y -3 d-dibydroguinazolin-2-

yieyclopropyhmethyDamino-6-(diflucromethyhpyrimidine-3-carboniirile;
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(5} 2-amino-4-({1 -{5-chioro-8-flnoro~-4-oxo-3-{ 1 H-pyrazol-3-vi3-3 4-dihydroguinazolin-2-

shiethyhamino6-(diflucramethyDipyrimidine-S-carbonitrife;

(N}-2-amino-d-{difluoromethvi -6-{{ 1 -(&-fluoro-4-oxo-3-( H-pyrazol-3-vi}-3,4-

dihvdroguinarolin-2-yvijethyDamine )pyrimidine-3-carhonitrile;

{83 2-amino-4-{{1-(0,8-diflucre-4-oxo-3-( H-pyrazol-3-y1}-3 d-dihydroguinazolin-2-

yhiethyhamine)-6-(difluoromethylipyrimidine-S-carbonitrile;

{8}-2-amino~d-{{ 1 -{8-chiorp-4-ox0-3-(1 H-pyrazol-3-v1}-3,4-dihydrogquinazolin-2-

yvhethyllamine)-6-{difleoromethyDpyrimidine- S-carbonitrile;

{32 -amino-d-(2-{5-chloro-4-oxo-3-(1 H-pyrazol-3-y1}-3 4-dihydroguinazolin-2-yijpyrrolidin- 1~

viy6-{diftuoromethylipyrimidine-S-carbonitrile;

{83-2-amine-4-{{1-{5,8-dichloro-4-oxo-3-( 1 H-pyrazol-3-vi3-3 4-dihydroguinazolin-2-

vhethyhamino}-6-(difluoromethyDpyrmmidine-3-carbonitrile;

{83-2-amino-4-{diflucromethyl }-6-({ 1 -{S-fluore-4-ox0-3-{ 1 H-pyrazol-3-y)-3,4-

dibydroquinazolin-2-vhethylamineypvrimidine- 5-carbonitrile;

{8)-Z-amino-4-{{ 1-(5,8-diflvore-4-oxo-3-{1 H-pvrazol-3-yi}-3 4-dibivdroquinarolin-2-

vijethvhamino-o-(ditluoromethylpyrmidine- S~carbonitrile;

{53-2-arnino-4-( Gifluoromethyi }6-({  -{A-fluoro-4-ox0-3-{} H-pyrazol-3-vi}-3 4~

dibydroguinazolin-2-yhethylaminolpyrimidine- S-carbonitrile;

{S3-2-amine-4-{{{S-chlore-8-fluore-4-0x0-3-{ | H-pyrazol-3-y1}-3 4-dihydroguinazolin-2-

v cevelopropylmethyDamino-0-{di flporomethyDpyrimidine-5~carboniirile;

{8 -2-amino-4-{{cyclopropyl{ 6. 8-diftuore-4d-oxo-3-( 1 H-pyrazel- 3-vi}-3 4-diivdeoquinazelin.2-

yvhmethvhamino o-{difluoromethylpyrimidine-S-carboniirile;

{53 2-mmino-4-{{({3-chloro-4-0x0-3-{ 1 H-pyrazol-3-y13-3 4-dibydroguinarolin-2-

vi¥cvclopropyl rnethyDamino -6-{difluoromethyDpyrimidine-3-carbonitrile;

{3)-4-amine-6-{{ 1 -{ S-chloro-4-oro-3-(  Hpyrazol-3-v1i-3 A-dihydroguinazolin-2-

yhethyhamine)-2-{difluoromethylpyrimidine-S-carbonitrile;
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{8¥-d-amino-6-{{ 1 -{8-chloro-6-thuoro-4-ox0-3-( H-pyrazol-3-y1}-3 4-dihvdroguinazolin-2-

yhethyDarnme)}-2-{difluoromethyDpyrimidine-3-carbonitrile;

{5}-3~5-amino-i H-pyrazol-3-y13-S-chlore-2-( 1-{{2,6~diamino-S-chloropyrimidin-4-

yhamino jethvlguinazolin-4{3H h-one;

{(8}-2-(1-{{2,5-diamino-S~chloropyrinndin-4-vhamino yethyl }-8-{di fluoromethyl3-3-(1 Hopyrazol-

3eyhgunazolin-4{3H -one;

{Si-S~chlore-2-{1-({2,6-diamino-S-{irifluoromethyDpvrimidin-4-ylaminolethyD-3-(1 H-pyrazol-

3-yhguinazolin-4{3H pone;

{S1-4-{{1-{5-chloro-4-0x0-3-( 1 H-pyrazol-3-yD-3 4-dihvdroquinazolin-2-
vhethylamine thieno| 2, 3-dTpvrimidine-S~carbonitrile;
{532-2-amino-S-cyane-G-methylpyrimidin-4-ylaminoYeyclopropyl ruethyl - 3-(4-methyi- 1 H-

pvrazol-3-yi-4-oxe-3,4-dihydroguinaroline-S-carbonitrile;

{(83-2-{cyclopropyl{{Z,6-digmino-S-chiloropyrimidin-4-yDamino oethyl-3-(4-methyi- 14~

pyrazol-3-vi-d-oxo-3 4-dihydroquinazeline-B-carbonitrile;

{532 4-diamino-6-{{ L -{4-oxo-3-( 1 H-pyrazol-3-v1)- S-{irifluoromethyly-3,4-dihvdroquinazolin.2~

yvhethyhDaminopyrimidine-S-carbonitrile;

(53-2 4-diamino-6-{{ 1 -{4-ox0-3-{ Hepyrazol-4-vh-3-(trifluoromethy}-3 4-dibydroguinazolin-2-

vijethyhamino jpyrimidine-3-carbonitrile;

{532 4-diamine-G-{{cyclopropyi{4-oxo-3-{ 1 H-pyrazol-3-yi-3-(trifluoromethyl)-3 4~

dihydroguinazolin-2-vhmethyDamino pyrimidine-S-carbonitrile;

{$3-2-(1-{2 6-damine-S-chivropyrimidin-4-yljaminojethyl)-3-( 1 H-pyrazol-3-yi}-5-

{tfluoromethyl iguinazelin-4{3H }-one;

{53-2-{1-{{2,6-diamino-S-chloropyrimidin-4-yljamino}ethyl}-3-{ 1 H-pyrazol-4-y1}-5-

{trifluoromethyliguinazolin-4(3Hone;

{8)-2-{cyclopropyvi{{2,6-digmino-5-chloropyrimidin-4-yhaminoymethyh-3-( | H-pyrazol-3-y13-5-

{iriffluoromethyliquinazohin-4(3H}one;
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{5)-2,4-diamino-6-{(1-(S-{difluoromethyl}-4-ox0-3-{ | H-pyrazol-3-y1)-3 d-dihvdroquinazoiin- 2-

yihethyllamino)pyrimidine-S-carbontivile;

{5}-2 4-diamino-6-((1-(S-{difluoromethyl p-4-0x0-3-(1Hpyrazol-4-vi}-3 4-dihydroguinazolin-2-

yvhethyhamins pyrimidine-S-carbonitrile;

{83-2-{1-{{ 2. 6-diamino-5-chloropyrimidin-4-yvhamino jethyl - S-{di fuoromethvl}-3-(1 H-pyrazol-
3 !

$-vDguinazolin-43H one;

{5321 4-diamino-6-{{cyclopropyi{ S-(difluoromethyl}-4-0x0-3-{  H-pvrazol-3-y131-3 4~

dihydroguinazolin-2-yUmethyhiaminopyrimidine-3-carbonitrile;

{8}-Z-teyclopropyl((2,6-diamino-S-chloropyrimidin-4-ylamino methyl}-3-(diffuoromethyl 3-3-

{1 H-pyrazol-3-viguinazolin-4{3H}-one;

{8)-2.4~diamino-0-({ I-{ 5-chioro-3-3-methyl- 1 H-pyrazol-4-y1-4-0x0-3 4-dihydroquinazolin-2-

vijethybaminopyrimidive-S~carbonitrile;

{832, 4-diamino-6-{(1-(5,8-dichloro-4-ox0-3-{ | H-pyrazol-4-v1}-3 4-dihydroguinarolin-2-

vhethyljamimopyrimidine-S-carbonitrile;

{5}-5,8-dichloro-2-(1-{(2,6-diamino-S-chloropyrimidin-4-yDaminolethyl -3 -(3-methyvl- 1 H-

pyrazol-d-viguinazolin-4{3H)-one;

{5}-2,4-diamino-6-{{1-(5,B-dichloro-3-3-methyl- 1 H-pyrazol-4-yl}-4-ox0-3,4-

dibydroguinazolin-2-yhethyDamine jpyrimidine-S-carboniisile;

{5}-2 4-damino-6-(({8-chlore--fluore-3-G-methyl- 1 Hepyrazol-4-y1-4-0x0-3 4

dihwdroguinazolin-2-yl{evclopropyhimethyllamino pyrimidine-S-carbonitrile;

{3 }1-8-chlore-2-{cyclopropyl{{2,6-diamino-S-chlorepyrimidin-d-yhamine yoethyi-6-fluore-3-(3-

methyl-1Hpyrazol-4-yDauinazelin-4(3H-one;

{532, 4-diamine-6-{{1-(3-chloro-S-methyl-4-0x0-3-{ 1 H-pyrazol-3-y1}-3 4-dibydroquinazolin-2-

yhethyhaminojpyrimidine-S-carbontiriie;

{83-8-chloro-2-(1-({2,6-diamino-S-chloropyrimidin-4-yDamivojethyl - S-methyl-3-(1 H-pyrazol-

3-vhgquinazolin-4{3H-one;

£81
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{33-2-amino-4-{{ 1-{8-chioro-S-methyi-4-oxo-3-{ 1 Hepyrazol-3-vi1-3 4-dihvdroguminazolin-2-

vijethyhamino}-6-{difluoromethylpynmidine-3-carbonitrile;

{S3-2-(1-{(2-amino-S-chlore-6-(diflucromethylipyrimidin-4-vi}aminoethyl - S-chlore-3-{ 1 H-

pyrazol-3-v1iguinazolin-4{3H-one;

{S3-2-{ 1 -{{2-amino-S-chloro-6-{difluoromethvDpyrimidin-4-y amine ethvly-8-chloro-6-fluoro-

3-{1H-pyrazob-3-yhquinazolin-d(3H-ong;

{81-8-chloro-2-{ 1 -{(2,6-diamins-S-chloropyrimidin-4-yljaminoJethyl -5~ & fluoromethyl 13- 1 H-

pyrazoi-3-viiguinazolin-4(3H)-one;

{S)-2,4-diamino-6-{{ 1 -{8-chloro-5-(diflucromethyl-4-0x0-3-{ 1H-pyrazol-3-v1)-3,4-

dibydrogunnazolin-2-yhethyhaminopyrinudine-S-carbonitrile;

{(S3-6-chloro-2-{1-4(2,6-diamino-S-chloropyritmidin-4-vhammo Jethy!-S-{diflucromethyl - 3-{ 1H-

pvrazol-3-yhgqumipazolin-43H}-one;

{832, 4-diamino-6-{{ 1 -{ G-chiore-S-{difluoromethyiy-4-0x0-3-( H-pyrazol-3-yi}-3 4~

dihydroguinazolin-2-ylethvlamino ipyrimidine-S-carbounitrile;

{8§)-2,4-diarmino-6-{{1-(7,8-difluoro~4-oxo-3-{ 1 H-pyrazol-3-y13-3 d-dibydroguinazotin-2-

yhiethyhamingipyrimudine-S-carbouitrile;

(832 1-{{2,8-diamino-3~chloropyrimidin-4-yhaminolethvl-7 &-diflporo-3-{1 H-pyrazol-3-

yikuinazolin-43H-ons;

{(S}2-{1-{(2-amino-3-chioro-6-{difluoromethyhDpyrimidin-4-yhamino ethyh-3,7-diftuoro-3-(1 H-

pyrarol-3-vhiquinazolin-4{3H)-ong;

{(83-2~{ 1 -{{2-amino-5-chloro-6-{diffuoromethyDpyrimidin-4-vhaminoethyh-7 8-difluore-3-(1 H-

pyrazol-3-yhpanazolin-43Hy-ong;

(832 A-diamino-6-((1-(5,7-diflgoro-d-oxo-3-(  Hopyrazol-3-v1}-3 4-dibvdroguinazoln-2-

yvijethvhamine pyrimidine-S-carbonitrife;

{S32-(1-((2 6-diamino-S-chloropyrimidin-4-viamino Yethyl)- 5,7 -difkaoro-3-{ 1 H-pyrazol-3-

yvihquinazohn-4(3Hone;
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{8}-2,4-diamino-6-{{1-(5-chloro-7-fluoro-4-ox0-3-( 1 H-pyrazol-3-v11-3 4-dibvdroquinazolin-2-

yvhothyllamino)pyoamidine-3-carbonitrile;

{8}-5-chloro-2-(1-({2 6-diamino-S-chloropyrimidin-4-yhaminojethyl}-7-fluoro-3-{ 1 H-pyrazol-3-

vhgquinazohn-4{3H-one;

{83-2 4-diamino-6-({{ S-chloro-T-fluorc-4-oxo-3-( 1 H-pyrazol-3-vi}-3,4-dihydroquinarolin-2-

yi}eyclopropylmethyDaminopyrimidine-5-carbonitrile;

{S3-S-chloro-2-{cyclopropyl{(2,6-diamine-5-chloropyrimidin-4-vljamino ymethyi}-7-fuoro-3 -

{iH-pyrazol-3-vixquinazolin-43Hone;

(S )-2-{cyclopropyH{(2, 6-diaming-S-cyanopyrimidin-4-yhaminoymethyl}-3-(4-methyl- 1 H-

pyrazol-3-vii-4-ox0-3 4-dihvdroguinazoline-8-carbonitrile;

2-{(1S-{(B-amino-3-bromo-3at-pyrazolo] 3 4-d jpyrimidin-4-yvijamino Woyclopropyl imethvl3-5-

chioro-3-(4-methyl-THepyrazol-3-vijquinazolin-d(3H-one;

{8}-3-chiore-2-{cyclopropyl{{2,6-diamino-5-chloropyrimidin-4-yDaminge joethyl-3-(4-methyl-
I H-pyrazol-3-vlkpuinazolin-4(3H}-one;
{5)-2~amyno-d-chiloro-6-({{ 5-chloro-3-{4-methyl- 1 H-pyrazol-3-yip-d-ox0-3, 4-dibydroguinazolin-

v evelopropymethviamine jpyrimidine-S-carboniirile;

{8)-Z-aminc-4-({(S-chloro-3-(4-methyl- 1 H-pyrazol-3-yl}-4-ux0-3,4-dihydroguinazolin-2-

vh{evelopropylimethylamino -6-methyvipyrimidine-S-carbonitrile;

{832 4-diamino-6-{(1 -{3-cyclopropyl-4-oxo-3-{1 H-pyrazol-3-y}-3 4-dihydroquinazolin-2-

vhipropyhiaming ipyrimidine-S-carbonitrile;

{8}-2~{{{ Z-aminc-6-chloro-3-cyanopyrimidin-4-vhamino ¥eyclopropylDmethyl}-3-{(4-methyi-1 H-

pyrazol-3-vi}-4-oxo-3 4-dihvdrogquinazoline-8-carbounitrile;

{5}-2.4-diamino-6-({{3-chloro-3-(4-methyl- | H-pyrazol-3-yl}-d-oxo-3,4-dihydroquinazatin-2-

vi¥ceyvclopropylmethylamineypyrimidine-5-carbonitrile;

{832 4-dizmino-6-{{ 1 -{3-chioro-4-ox0-3-(1 H-pyrarol-4-v1)-3 4-dihvdroguinazolin-2-

vhibutyDaminopyrimidine-S-carboniirile;



WO 2015/191743 PCT/US2015/035145

{S3-S-chlore-2-(1-({2 6-diamino-5-chloropyrimidin-4- vijaminoYbulvi 3-3-{ T H-pyrazol-4-

viguinarolin-4{3H}one;

{S1-2 4-diamine-6-{{ 1 {5 8-dichloro~-4-0x0-3-( 1 H-pyrazol-4-y1}-3 4-dihydroquinazolin-2-

yhbutyhaminepyrimidine-3-carbonitrile;

{835, 8-dichloro-2-{ 1 -{{2,6-diaming-S-chloropyrimidin-4-ylaminodntyl-3-( Hepyrazol-4-

viquinazolin-4{3H -one;

(532 4-digrmine-6-{{1-{S~chloro~-d-oxo-3-(1 H-pyrazol-3-v11-3,4-dibydroguinazolin-2-

vibutvhaminopyrimidine-S-carbonitrile;

{S¥2 A-digmine-6-({ 1-{5,8-dichloro-4-0x0-3-{ ] H-pyrazol-3-yD-3 d-dihydroquinazolin-2-

vibutyhlamine jpyrimidine-S-carbontirtle;

{S)5, 8-dichloro-2-(1-{({2,6-diamino-S-chloropyrimidin-4-ylaminoYbutyl3-3-(  Hepyrazol-3-

yvhxguinazolin-4(3H }-one;

{8&)-E-chloro-2-{ cyelopropyi{{2,6-diamino-3-chloropyrimidin-4- vl jamino uethyiy-6-fluore-3-

{1 H-pyrazol-3-yhquinazolin-4{3H}-one;

{(8¥-8-chlore-2-( 1 -{{2,6-diarvino-3-chloropyrimidin-4-yDaminopropyl i-6-fhuors-3-{  H-pyrazol-

3-viguingrolin-4{3H }-ong;

{8)-2,4-diarmno-0-{{ 1-{3-chioro-&-fluoro-4-ox0-3-(1 H-pyrazol-3-yi}-3 4-dilvdroguinazolin-2-

vipropyllamino)pyamidine-S-carbonitrile;

{(8}-S-chioro-2-(1-((2,6-dizmino-S-chloropyrimidin-4-vijaminojethyl3-6-fuoro-3-(1 Hepyrazol-3-

yiguinazoiin-4{3H}}-one;

{8)-2 A-diamino-6-{{ 1 -{5-chloro-6-fluoro-d-oxo-3-{ 1 H-pyrazol-3-vi}-3,4-dihvdroguinazolin-2-

vhethyDaminepyrimidine-3-carbonitrite;

{835-chioro-2-{cyclopropyl{{2.0-diamino-S-chloropyrnmidin-d-yhamino methyl}-6-fluore-3-

{1 H-pyrazol-3-yviguinazelin-4{3H)-one;

{832 A-diamino-6-{{{S-chlore-6-fluore-4-oxo-3-{ 1 H-pyrazol-3-y1}-3 4-dihvdroguinazolin-2-

yvievelopropyhmethyDaminopyrimidine-S-carbonitrile;
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{53-5-chlore-2-(1-{{2,6~-diamine-3-chioropyrimidin-4-vi jaminoyethyl 3-t-fuoro-3-{ 1 H-pyrazol-4-

yhquinazoiin-4(3Hone;

(8}-2 4-digmino-t-{{ 1-(S-chlero-6-finoro-4-0x0-3-{ H-pyrazol-4-v1}-3 4-dhydroquinazolin-2-

vhethyDaming jpyrimtdine-S-carbonitrile;

{S}-8-chloro-2-(} -{{2,6-diamino-S-chloropyrmidip-4-yDamino jethyl-6-fuoro-3-( 1 H-pyrazol-4-

yhguinazelin-4(3H}-one;

{832, d-diamino-6-{{ 1 -{§-chioro-6-fluoro-4-0x0-3-{ 1 H-pyrazol-4-y1}-3 d-dikydroguinazolin-2-

yhethylaminopyrimidine-S-carbonitrile;

{S)-5-chloro-2-{1-{{2.6-diamino-S-chloropyrimidin-4-vhamino butvh-6-fluore-3-{ | H-pyrazol-3-

viguinazolin-4(3H}-one;

(8)-2.4-damino-6-{{ | -{5-chloro-6-fluoro-d-oxo-3-(1 H-pyrazol-3-vi}-3,4-dihydroguinazolin-2-

vibutylamino jpyrimidine-S-carboniirile;

{8}-2 d-diamino-6-{{&-chloro-6-fluoro-4-oxoe-3-( 1 H-pyrazol-4-v13-3 4-dihydroguinazolin-2 -

yvi{oyelopropyl puethyDamino pyrimidine-3-carbonitrile;

{5}3~{4-bromo-~1 H-pyrazol-3-yh-8-chioro-2-(1 {(2,6-diamino-5-chloropyrimidin-4-

yhamino jethy-6-finoroguinazolin-4{3H}-one;

{53-2-(1-{{Z,6-diamino-S-chioropyrimidin-4-yDaminoethyl -6-fluoro-4-0x0-3-{ H-pyrazol-3-

yir3 d-dihydroquinazoline-8-carbonitrile;

{33-2-(1-{{2,6-Hamino-3-cyanopyrinidin-4-yijaminoyethy -6-fluora-4-0x0-3-(1 H-pyrazol-3-

vi}-3 4~-dihydroguinazoline-S-carbonitrile;

{812-{cyelopropyi((2, 6-diamino-S-chioropyrimidin-4-ylaminomethyl)-6-fluors-4-0xo-3-{ 1 H-

pyrazol-3-viy-3 4-dilrvdroguinaroiine-8-carbonitrile,

{8}-2.4-diamino-G-({1-(4-oxo-3-( L Hopyrazel-3-v)-3 4-dihydroguinazolin-2 -

vhethyaminopyrimdine-S-carbonitrile;

{83-2-(1-{(2,8-diamino-S-chloropyrimmdin-4-vhaminoethy 3-3-(1H-pyrazol-3-vhguinazolin-

4{3H}-one;
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{$)-3,5-dianuno-6-chloro-N-{ 1 ~{§-chloro-4-oxo-3-{ 1 H-pyrazolb-3-y13-3 4-dihydroguinazolin-2-

yhethvhpyrazine-2-carboxamide;

{8}-3,5-digrnino-6-chloro-N-{1-{S-chloro-8-fluoro-4-ox0-3-{ | H-pyrazol-3-vi}-3,4-

dibydrogquinazolin-2-vlethyDpyrazine-Z2-carboxamide;

{53-2.5-diamino-6-chioro-N-(1-(5-chioro-8-fluore-d-oxo-3-{ | H-pyrazol-4-vi3-3 4-

diivdroquinagzolin-2-yliethylipyrazine-2-carboxamide;

{33-2,4-diamino-6-{(1 -(§-chioro-6-fluoro-4-oxo-3-(  H-pyrazol-3-vi)-3 4-dihydroguinazolin-2-

vhethyllamino)pyrimidine-S-carbonitrile;

{8}-8-chloro-2-(cyclopropyH{2,6-diarnino-S-chloropyrimidin-d-yhamino methyl -6-fluora-3-

{1 H-imidazol-4-vliquinazolin-4{3H}-one;

{8}-2,4-diamino-6-{{{8-chloro-6-finoro-3-{ | H-imidazol-4-yi}-4-oxo-3 4-dihvdroquinazolin-2-

viXcyelopropylmethvlisminopyrimidine-5-carbonitrile;

{81-S-chloro-2-{1-{(2,6-diamino-S-chicropyrimidin-4-v] amino thutyl +3-( | H-tmidazoi-4-

ylguinazotin-4(3H -one;

{83-2 4-diamino-6-({1-{5-chioro-3-(1 H-tmidazol-4-vl}-4-0x0-3 d-dibydroguinazolin-2-

yhbutyliamino ypyrimidine-3-carbonitrile;

o

{S3-8-chlors-2-{1-({2, 6-dizmine-3-chloropyrimidin-4-yljamino jethyl)-6-fluoro-3-{ | H-imidazol-

4-yhgmnazolin-4{3H}-one;

(812 A-diamine-G-(( L -{R-chloro-6-flucre-3-( Humidazol-4-yi}-4-0x0-3 4-dihydroguingrolin-2-

yhethyDaminoipyrimidine-S-carbonitrile;

{812 d-diamino-6-{{ 1 (5, 8-dichloro-3- (1 Humidazol-4-v-d-oxe-3 4-dihvdroguinazolin-2-

viethyhaminajpyrimidine-5-carbonitrile;

o

(S)-S-chloro-2-{eyelopropyl{ (2, 6-diamino-S-chloropyrimidin-d-yDaming methy[3-3-(1H-
} E 1 rd

pidazol-4-ylpuinazolin-4({3H}-one;

{532 4-diamine-6-{{ 1 -{S~chlore-3-{ { H-imidazol-4-vi}-4-0%0-3,4-dihvdroguinarolin-2-

viethyDaminoipyrimidine-S-carbonitrile;
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{3}-2,4-diamino-0-{{ 1 -{5-chloro-4-ox0-3-{ 1 H-pyreol-2-y1)-3,4-dihydroguinazolin-2-

yhethyhlaminopyrimidine-3-carbonitrile;

{5}-2 4-damine-6-{{ 1 -{5-chloro-4-oxo-3-{ 1 H-pyrrol-2-vi}-3 4-dibydroguinazolin 2~

vijethyvhaming jpyrimidine- S-carbonitrile; and

{S)-S-chlore-2-( I -(imdazol 2,1 -1 1,2 4itriavin-4-viamino jethyh-3-{ L Hepyrrol-2-vhigumnazoiin-
4{3Hone;

or g pharmaceutically acceptable salt, tsormer, or a mixture thereef
12 The compound of any of claims 1-11, wherein the compound is an atropisomer,

i3, A pharmaceutical composition comprises the compound of any of claims 1-12 and at

{east one pharmacsutically acceptable vehicle,

4. A method of reating a disease or condibion in 2 human in need thereof comprises the
administering to the human a therapeutically effective amount of the compound of any of claims
1-12, wherein the disease or condition is selected from cancer, hematologic malignancies,
ienkemias, lymphomas, myeloproliferative disorders, mvelodyeplastic syndromes, plasma cel}
neoplasms, solid tumer, inflamemation, fibrosis, auicimmune disorders, allergic conditions,
hypersensitivity, cardiovascular diseases, neurodegenerative diseases, renal disorders, viral

infections, obesity, snd autoimmune diseases,
a1

15, The method of claim 14, wherein the disgase or condition is selected from rheumatoid
arthritis, osteoarthritis, atheroacierosis, psoriasis, systemic lupus erythematosus, nuuitiple
scleroais, inflaramatory bowel disease, asthina, chronic obstroctive sirways disease,
pneumonitis, dermatitis, alopecia, nephritis, vasculitis, atherosclerosis, Alzheimer’s disease,
hepatitis, primary biliary cirrhosts, sclerosing cholangiiis, diabetes (including type 1 diabetes),
acute rejection of transplanted organs, lymphomas, multiple myelomas, leukemias, pancreatic
cancer, bladder cancer, colorectal cancer, breast cancer, prostate cancer, renal cancer,
hepatocellnlar cancer, lung cancer, ovarian cancer, cervical cancer, rechim cancer, liver cancer,
kidnev cancer, stomach cancer, skin cancer, gastric cancer, esophagea! cancer, head and neck
cancer, melanoma, neuroendocrine cancers, CNS cancers {e.g., neuroblastoma), brain tmors
{e.g., ghioma, anaplastic oligedendroglioma, adult glioblastoma multiforme, and adult anaplastic

astrocytoma), bong cancer, or soft tissue sarcoma. In some embodiments, the solid tumor i3
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non-small cell lung cancer, small-cell lung cancer, colon cancer, UNS cancer, melanoma,

ovarian cancer, renal cancer, pancreatic cancer, prosiate cancer, and breast cancer,

6. Amethod of inhibiting the activity of a phosphatidylinositol 3-kinage polypeptide by

contacting the polypeptide with the compound of any of ¢laims 1-12,

17, A method of inhibiting excessive or destructive fmmune reactions or growth or a
profiferation of cancer cells, comprising administering an effective amount of the compound of

anv of ¢laims 1-11.

18. A kit comprises the compound of any of claims 1-12 or a label and/or instructions for
e,
19, The compound, a pharmacentically scceptable sali, isomer, or 3 mixture thereof of any of

claims 1-12 for use in therapy.

20, The compound, a pharmaceutically acceptable salt, isomer, or a mixture thersof of any of

claxms 1-12 for use in a method of reating of any of claims 16-17.

21, {se of the compound, a pharmaceutically accepiable salt, isomer, or a mixture thereof of
any of claims 1-12 for the manufaciore of 2 medicament for treatment of a disease or condition

of any of claims 16-17.
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