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(57) Abstract: The present application provides fee compounds of formula (J), or pharmaceutically acceptable salts, isomers, tau-
tomer, or a mixture thereof, wherein X, Y, Z, n, m', A", R!, R?, and R? are described herein. The compounds are inhibitors to the
activities of phosphatidyiinositol 3-kinase (PI3K) and are useful for treating conditions mediated by one or more PI3K isoforms. The
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ceptable salts, isomers, tautomer or mixture thereof, and methods of using these compounds and compositions for treating conditions
mediated by one or more PI3K isoforms.



WO 2015/191743 PCT/US2015/035145

QUINAZOLINONE DERIVATIVES AS PHOSPHATIDYLINOSITOL 3-KINASE INHIBITORS

FIELD

1686613 The present application relates 1o novel compounds that selectively inhibit the

activities of PI3K isoforms and their uses in therapeutic treatments.

BACKGROUND

{60021 Cell signaling via 3" -phosphorylated phosphoinositides has been implcated in a
variety of cellular processes, e.g., malignant transformation, growth factor signaling,
inflamimation, and immuonity (Rameh et ol , J Biol Chem,, 274:8347-8350, 1999),
Phosphatidylinesitol 3-kinase (PI 3-kinase or PI3K) is responsible for generating these
phosphorylated signaling products. PI3K was initially identified as a protein associated with
viral oncoproteins and growth factor recepior tyrosine kinases that phosphorylate
phosphatidylinositol (Pl and its phosphorylated derivatives at the 3 -hydroxyl of the tnositol

ring (Panavotou et of., Trends Cell Biol, 2:358-60, 19923,

{80631 Three classes of the PI 3-kinase (PI3K) are proposed based on the substrate
specificities. Class | FI3Ks phosphorvlate phosphatidylinositol (P1), phosphatidylinosiiol-4-
phosphate, and phosphatidylinositel-4,5-biphosphate {PIP;) to produce phosphatidyligositol-3-
phosphate (FIP)}, phosphatidylinositol-3,4-biphosphate, and phosphatidylinesitol-3,4,5-
triphosphate, respectively. Also, Class I PIKs phosphorylate Pl and phosphatidylinositol-4-

phosphate, and Class I PI3Ks phosphorvlate P

6084} The mtial purification and moelecular cloning of PI 3-kinase revealed that it was a
heterodimer consisting of p83 and pl 10 subunite (Otsu s al., Cefi, 65:91-104, 1991 Hiles ¢ a2/,
Cell, 70:419-29, 1992}, Later, four distinet Class { PI3Ks were identified and designated as
PI3K a, B, 8, and y isoforms. Bach isoform consists of a distinet 110 kDa catalytic subunit and a
regulatory subunit. The catalytic subunits of PI3K o, B, and 8 (Le., pt10u, 110, and p1108,
respectively} interacts, individually, with the same regulatory subunit p&S, whereas the catalviic

subunit of PI3K v (p1 10y} interacts with a distinet regulatory subunit pli1.

[0043] Studies have also showed that each PI3K isoform has distinet expression pattern. For
example, PIK3C4 which encodes PI3K a is frequently mutated in human cancers (Engelman,
Nat. Rev, Cancer, $: 350-562, 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, inflaroatory, or avtoimmmne diseases, As each PI3K isoform has different biological
function, PI3K isoforms are potential targets to treat cancer or disorder (US Patent Nos.

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

HHEH Theretore, there is a need for developing therapeutic agents that inhibit PI3K

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

SUMMARY

{007} The present application provides novel compounds that are inhibitors of PI3K
isoformes. The application also provides compositions, inchading pharmacentical compositions,
kits that include the compounds, and methods of using and making the compounds. The
compounds provided herein are useful in treating diseases, disorders, or conditions that are
mediated by PI3K isoforms. The application also provides compounds for use in therapy. The
application further provides compounds for use in a method of treating a disease, disorder, or
condition that is mediated by PI3K isoforms. Moreover, the application provides uses of the
compounds in the manufactore of a medicament for the treatinent of 2 disease, disorder or

condition that is mediated by PI3K isoforms,

PR The applications provides the compounds having the structure of formula (I

0y 4},\ MM

R I 2 3 (RO

z‘\/j" ~ N ”:‘ <:§ x
| ) 3
S N’/L\\ R

-

RE @,

wherein:

X, Y and £ are independently selected from C(R’) or N, wherein at lesst one of X, Y, and
23 C{Ry

nis 1,2, 3, ord:

m'isforl;

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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cach R' is independently selected from halo, cyanc, optionally substituted C;5 alkyl,
optionally substituted Cy.; alkoxy, hydroxy, optionally substituted g5 cycloalkyl, and
optionally substituted sulfonyi;

each R is independently selected from halp, optionally substituted Ci¢ alkyl, optionally
substituted Cy¢ haloalkyl, and optionally substituted Cy5 cycloalkyl:

& is hydrogen, optionally sebstituted C) alkyl, optionally substituted Cs.x cyeloalkoyl,
or optionally substituted Coap arvi;

R* s 2 six- to twelve-membered heteroaryl having at least two heteroatoms, wherein
sach 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, cvana, -NH,,
optioually substitited O alkyl, optionally substituted Ty alkyuvl; and

R is hydrogen or optionally substituted Ty alkyl: R and R together with the atoms o
wihich they are attached optionally form a four- to eighi-membered heterooyclic ring;

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

{80091 In one aspect, the compound of the present application having the structure of
formula (1), wherein:

A s a single bond or C{Oy

sach R’ is independently selected from hydrogen, hale, Cpaalkyl, Crqhaloalkyl, or Ca
cycloalkyl, wheretn the alkyl motety is optionally substituted with C 4 alkoxy:

cach B! is mdependently selected from halo, eyane, ). alkyvl, O haloatkyd, or -80:0: 4
atkyl;

cach R is independently selected from halo, Cr alkyl, T4 haloalkyl, or Cyg cycloalkyl,
wherein the alkyl moiety is optionally substituted with C; 4 alkoxy,

R is hydrogen, Cr4alkyl, Cig cycloallyl, or Ceag aryl; wherein the alkyl motiety is
optionally substituted with hydroxyl or Ci4 alkoxy, wherein €y 4 alkoxy is optionally substituted
with Ce.pp aryls

R 5 a six- to twelve- membered heteroaryl having at loast 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, eyano, -NHy, Crqalkynyl, €4 haloalkyl, and Ciy
alkyl, wheremn the Co4 alkynyl moiety is optionally substituted with Ce o arvl or Cag heteroaryl,
wherein each of the Cep aryl and Cs g heteroaryl moleties is optionally substituted with one,

two, or three members independently selected from halo and €y haloalkyl;
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R’ is hydrogen or Crg 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.

18618} o another aspocts, the compound of the present application having the structurs of
formula (1}, wherein each R' is selecied from fhaoro, chloro, bromo, fodo, methyl, ethyl, propyl,
butyl, flucromethyl, diflucromethyl, trifluoromethyl, fluoroethyl, diffuoroethyl, trifluoroethyl,
cyane, methylsulfonyl, and ethylsulfonyl. Tn other aspects, sach B is selecied from bydrogen,
fluoro, chloro, bromo, iodo, methyl, othyl, propsl, buiyl, fluoromethyvl, difluoromethyl,
wriftuoromethyl, fluorcethyl, diffuoroethyl, triflucroethyl, methoxymethyl, methoxyethyl,
sthoxymethyl, methoxypropyl, ethoxyethyl, ethoxypropyl, eyclopropyl, and cyclobutyl, in some
aspecis, the compound of the present application having the sttacture of formula (1), wherein R®
15 selected from methyl, ethyl, propyl, cyclopropyl, eyelobutyl, phenyl, benzyloxymethyl,
benzyloxyethyl, benzyloxvpropyl, ~-CHOH, -CoHOH, or -CHOM, In certain aspect, R s
selected from hydrogen, methyl, ethyl, or propyl. Tn additional aspects, R and R topsther with
the atoms to which they are atiached optionally form pyrrolidingl. In some aspects, wherein R
is a monocyclic heteroaryl having at least two nitrogen atoms, wherein R” is optionally
substituted with twe to three members independently selected from the group consisting of hale,
cyano, -NH,, Cry alkyl, and optionally substituted Cpy alkynyl, In some other aspects, R isa
bicyelic heteroaryl having at least one aromatic ring, at least two nitrogen atorns, and at least one
additional heteroatom selected from N, O, or §, wherein R is optionally substituted with one,
two, or three members independently selected from the group consisting of hale, cyano, ~NH;,
and Cyq alkyl, In further aspects, R? is selected from purinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, thiazofopyrimidinyl, pyridopyrimidingt, thienopyrimidingl, pymrolopyrimidingd,
foropyrimidinyl, or imidazotriazinyl; whersin each molety is optionally substituted with one,
two, or three members selected from the group consisting of hale, cvano, -NH., Cy s allkyl, Coy
alkynyl, wherein the Cy.qalkynyl motety is optionally substituted with Ceparvl or Cag
hetercaryl, wherein each of the Ce o aryl or Uy.g heteroary! moieties is optionally substituted
with one, two, or three members independently selected from fuore, chioro, bromo, iodo,

flucromethyl, difluoromethyl, trifluoromethyl, Suoroethyl, difluoroethyl, and rifluoroethyl,

{69111 In certain embodiments, the PI3K inhibitors are the compounds selected from Table
1, a pharmeaceutically accepiable salt, isomer, or a mixture thereof. 1o some embodiments, the

PI3K inhibitors are the compounds selected from Table 13, a pharmaceutically acceptable salt,
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isomer, or a nuxiure thereot. In additional embodiments, the compound is an (S)-enantiomer.
{5y other embodiments, the compound is an (R}-enantiomer. In other additional embodiments,

the compound is an atropisomer.

{0012} The application also provides a pharmaceutical composition that comprises a
comaponnd of formmdda (1), a pharmaceutically acceptable sall, isomer, or a mixture thereof,
together with at least one pharmaceutically acceptable vehicle. Examples of a pharmaceutically

acceptable vehicle may be selected from carriers, adivvants, and excipients,

{0813} Further provided herewn 1s a method of treating a discase, disorder, or condition ina
burnan in need thereof by administering o the human a therapeutically effective amount of 2
compound of formuia (I} or a pharmaceutically acceptable salt, isomer, or a mixture thereof.
Forther provided 15 a compound of fornnada (I} for use in 2 method of {reating a disease, disorder
or condition that is mediated by PI3K isoforms. The application also provides the ase of a
compound of formula () in the manufacture of a medicament for the tregtment of a disease,
disorder or condition that is mediated by PI3K tsoforms. In certain embodiments, the disease,
disorder, or condition is associated or medisted by PI3K. In some embodiments, the disease,
disorder, or condition is an inflammatory disovder. In other embodiments, the disease, disorder,

or condifion is a cancer.

(6014} Also provided herein is a method of inhibiting the activity of a phosphatidylinositol
3-kinase polypeptide by contacting the polypeptide with a compoeund of formula (Dor a

pharmaceutically acceptable salt, isomer, or a mixture thereof.

8315} Further provided is a method of inhibiting excessive or destruciive immune reactions,
comprising administering an effective amount of a compound of formula Dor s

pharmaceutically acceptable salt, isomer, or a mixture thereofl

{06616} Also provided is a method of inhibiting growth or proliferation of cancer cells
comprising contacting the cancer cells with an effective amount of 2 compound of formuia (T or

a pharmaceutically acceptable salt, isomer, or a mixiure thereot,

{06171 Also provided 1s a kit that includes a compound of formula (1) or a pharmaceutically
acceptable salt, isomer, or a mixture thereof. The kit may further comprise a label and/or

mstractions 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,

EH ] Also provided are articles of manufacture that include a compound of formula (I or e
pharmaceutically accepiable salt, isomer, or a mixiure thersof, and a contatner. In one

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

DETAILED DESCRIPTION

{3019 The following description sets forth exemplary methods, parameters and the like,
Such description 1s not intended as a Hmitation on the scope of the present application but is

instead provided as exemplary embodiments.

{00281 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 ctherwise.

(3021} A dash (-7} that is not between two letters or syrubols is used to indicate a point of
attachment for a substituent. For example, ~CONH; is attached through the carbon atom. A
dash at the front or end of a chemical group is a matter of convenience; chemical groups may be
depicted with or without one or rore dashes without losing thelr 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 imaplied by the order in

which a chemical group is writien or named.

{06221 The prefix “C,.7 indicates that the following group has from u to v carbon atoms.

For exampie, “Cie alkyl” mndicates that the alkovl group has from | to 6 carbon atoms.

{30231 Reference to “about”™ a value or parameter hereln includes {and describes)
embodiments that are directed to that value or parameter per se. In certain emhodiments, the
term “about” chudes the mdicated amount & 10%. In other embodiments, the term “about”
inchuides the indicated amount + 3%. In certain other embodiments, the term “abont™ includes
the indicated amount + 1%, Also, o the term “about X7 includes description of “X”. Also. the
singular forms "a" and "the” include plural references unless the context clearly dictates
otherwise. Thus, e.g., reference to "the compound” includes a plurality of such compounds and
reference to “the assay” includes reference to one or more assays and equivalents thersof known

to those skilied 1o the art.
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1824} “Alkyl refers to an unbranched or branched saturated hydrocarbon chain, As used
herein, alkyd has 1 to 20 carbon atoms {f.e., Ciop alkyl), 1o 8 carbon atoms (1., Tp alkyl), |
to & carbon atoms (7.e., Crs alloyly, or 1o 4 carbon atoms (e, T alkyl), Examples of alkyl
groups include methyl, ethyl, propyl, isopropyl, w-butyl, sce-butyl, iso-butyl, tert-butyl, pentyl,
Z-pentyl, isopentyl, neopentyl, hexvl, 2-hexyl, 3-heyyl, and 3anethvipentyl, When an alkyl
residue having a specific number of carbong is vamed, all geometric isorners having that number
of carbons may be encompassed; thus, for example, “butyl” inclodes n-butyl, sec-butyl, isobutyl

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

{60251 “Alkeny!” refers to an aliphatic group comtaining at least one carbon-carbon double
bond and baving from 2 to 20 carbon atoms (e, Coap alkenyt), 2 o 8 carbon atoms (e, Ty
alkenyl), 2 to 6 carbon atoms (f.e., Co.s alkenvl), or 2 to 4 carbon atoms (e, Cu alkenyl),
Examples of alkeny! groups include othenyl, propenyl, butadieny! tincluding 1,2- butadienyl and

1, 3-hutadienyl).

18426} “Alkynyl” refers 0 an aliphatic group containing at least one carbon-carbon iriple
bond and haviag from 2 to 20 carbon atoms {i e, Czo0 alkynyly, 2 to 8 carbon atoms (Le., Cag
alloynyl), 2 to 6 carbon atorss (e, Cog alkynyl), or 2 1o 4 carbon atoms (e, Cos alkyuyl), The

term “atkynyl” also jnchudes those groups having one triple bond and one double bond.

LLLER A “Aldkoxy” refers to the group “alkyl-0-". Examples of alkoxy groups include
methoxy, ethoxy, B-propoxy, iso-propoxy, n-batogy, tert-butoxy, sec-butoxy, n-pentoxy, n-

hexoxy, and 1,2-dimethyibutoxy.

(8028} “Acyl” refers o a group -C=GR, wherein R is hydrogen, alkyl, cyvclnalkyl,
heterocyeloalkyl, aryl, heteroalbyl, or heteroaryl; each of which may be optionally substituted,
as defined herein, Examples of acyl include formyl, acetyl, ovlcohexvicarbonyl,

cyclohexylmethyl-carbonyl, and benzoyl.

{5029 “Amido” refers 0 both a “Ceanido™ group which refers (o the group ~-CiE=0INRR"
andd an “N-amido” group which refers to the group -NR'C{=0)R", wherein RY and R are
independently selected from the group consisting of hvdrogen, alkyl, aryl, haloalkyl, or

heteroaryl; each of which may be optionally substituted.
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199363 “Amino” refers to the group -NR'R” wherein RY and R are independently selected
froam the group consisting of hydrogen, alkyl, haloalkyl, arvl, or heteroaryl; each of which may

be optionally substituted.

{31 “Aryl” vefers to an aromatic carbocyclic group having a single ring (e.g. monocyelic)
or nuultiple rings {e.g. bicyclic or trieyclic) including fused systems. As used herein, arvi has 6
to 20 ring carbon atoms (f.e., Coxg aryl), 6 to 12 carbon ring atoms (fe., Caop arvl}, or 6 to 10
carbon ving atoms (L.e., Cyp arvl). Examples of arvl groups include phenyl, nephthyl, fluorenyl,
aid anthryl Aryl, however, does not encompass or overlap in any way with heternary! defined
below. [Wone or more aryl groups are fused with a beteroary! ring, the resulting ring system is

heteroaryl.
{B432] “LCyano” or “carbonitrile” refers to the group ~CN.

j8033) “Cyeloalkyl” refers o a saturated or partially saturated cyclic alkyl group having 8
single ring or multiple rings including fused, bridged, and spivo ring systems. The term
“eycloalkyl” includes cycloalkenyl groups {1.e. the cyclic group having at least one alkenyl). As
used herein, cycloalkyl has from 3 10 20 ring carbon atoms (4.2, Caag cycloalkyl), 3 40 12 ring
carbon atoma {i.e., Crp eycloatkyly, 3 1o 10 ving carbon atowms (Le., Ty cycloalkyl), 3 to R ring
carbon atoms {Le., Uy cycloalkyly, or 3 1o 6 ring carbon atoms (7.e., Cap cyeloalkyl), Examples

of cycloalky! groups include cyclopropyl, evelobutyl, eyclopentyi, and evelohexyl.

166341 “Halogen” or “hale™ includes fluoro, chloro, bromo, and Iode. “Haloalky!” refers io
an unbranched or branched alkyl group as defined above, wherein one or more hydrogen atoms
are replaced by a halogen. For example, where a residuc is substituted with more than one
halogen, it may be referred to by using 8 prefix corresponding to the number of halogen moteties
attached, Dihaloalkyl and trihaloalky! refer to alkyl substituted with two (“d™) or three (“46™)
hato groups, which may be, but are not necessarily, the same halogen. Examples of haloalkyl

nclude difluoromethyl (-CHF,} and trifluoromethy? (-CF;5)

13038} “Hetercalkyl” refers o an alkyl group in which one or more of the carbon atoms {and
any associated hydrogen atoms) are each independently replaced with the same or different
heteroatomic group. By way of exarople, 1, 2 or 3 carbon atoms may be independently replaced
with the same or different heterogtomic group, Heteroatomic groups include, but are not lnriled
0, -MB~, -0, 8, -B(0}-, SO, and the like, where B is H, alkyl, arvl, cycloalkyl,

heteroalkyl, heternary! or heterocyeloalkyl, sach of which may be optionally substituted,

8
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Exarples of heteroalkyl groups include ~GUH;, -CHOCH,, -8CH,, <CHLS8CH,, -NRCH;, and -
CH;NRCH;, where R is hydrogen, alkyl, arvl, arvlallovl, heteroalkyl, or heteroaryl, each of
which may be optionally substituted. As used horein, heteroalkyl include 1 to 10 carbon atome,
1o 8 carbon atoms, or 1 o 4 carbon atoms; and 1 10 3 hetercatoms, 1 to 2 heteroatoms, or |

hetercatom,

8036} “Heteroaryl” refers to an arcmatic group having 2 single ring, multiple rings, or
wridtiple fused tings, with ope or more ring heteroatoms independently sclected from nitrogen,
oxygen, and subfur. As used herein, heteroary! include 1 10 20 ring carbon atoms {i.e., Cia
heteroaryl), 3 to 12 ving carbon atoms {i.¢., Chys heteroaryl), or 3 1o 8 carbon ring atoms {i.e.,
{Usg hetercaryly, and 1 to § heteroatoms, | o 4 heteroatoms, 1 io 3 ring heternatoms, 1 1o 2 ring
hetercatoms, or 1 ring heteroatorn independently selected from nitrogen, oxygen, aud sulfur.
Examples of heternaryl groups include pyrimiding, purinyl, pyrdyl, pyridaziny,
benzothiazolyl, and pyrazelyl. Heteroary! does net encompass or overlap with arvl as defined

above,

{8037} “Heterooveloaloyl” refers 1o a saturated or unsaturated cvelic alkyl group, with one
or more ring heterpatoms independently selected from nitrogen, oxygen and sulfur, The term
“heterocyeloalky!” includes heterocyoloatkenyl groups (Le. the heterocyeloalkyl group having at
least one alkenyly. 4 heterocveloallyl may be a single ring or multiple rings wherein the
mitiple rings may be fused, bridged, or spiro. As used herein, heterocyrloatkyl has 2 10 20 ring
carbon atows (e, Coge heterocycloalkyl), 2 1o 12 ring carbon atoms (fe., Coypn
heterocycloatkyl), 2 to 10 ring carbon atows (fe., Co.qq heterocycloalkyly, 2 to 8 ring carbon
atoms {1.e., Cap heterocyeloalkyl), 3 to 12 ring carbou atoms (f.e., Caa; heterocyeloalkyly, 30 8
ring carbon atoms {7.e., Cax hsterocyeloalksly, or 3 to 6 ving carbon atoms (e, Cug
keterooyeloalkyl); having 1 o 5 ring heteroatoms, 1 1o 4 ring hetercatoms, 1 {0 3 ring
hetercatoms, 1 to 2 ring heteroatoms, or 1 ving heteroators independenily selected from nitrogen,
sulfor or oxygen. Examples of heterocycloatkyl groups inchude pyrrolidinyl, piperidinyl,

piperazinyl, oxetanyl, dioxolanyl, aretidinyd, and morpholinyl.
64381 “Hydroxy” or “hydroxyl” refers to the group -OH.

136391 “Oxo” refers 1o the group (=0% or {1,
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{8048} “Sulfory!” refers to the group -S{OLR, where R is alkyl, haloalkyl, cycloatkyl,
heterocyeloalkyl, heteroaryl, or aryl. Examples of sulfonyl are methylsulfouyl, ethylsaifonyl,

phenyisntonyl, and toluenesulfonyl

{80411 Certain commonly used alternative chemical names may be used. For example, a
divalent group such as a divalent “alky!” group, a divalent “arvl” group, etc., may also be
veterred 10 a5 an “alkylene” group or an “alkylenyl” group, an “arviene” group ot an “arylenyl”
group, respectively. Also, uniess indicated explicitly otherwise, where combinations of groups
are referred to herein as one motety, e.g. arviatiyl, the last mentioned group coniains the atom

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

142} The terms “opticnal” or “osptionally” means that the subsequently described event or
circumstance may of may not occur, and that the description includes instances where said event
or circumsiance cocurs and instances in which it does not. Also, the term “optionally
substituted” refers to any one or more hydrogen atoms on the designated atom or group may ot

may not be replaced by a motety other than hydrogen.

{343] The terrn Vsubstituted” means that any one or more hydrogen atoms on the
designated atom or group is replaced with one or more subsiituents other than hydrogen,
provided that the designated atom’s normal valence is not exceeded. The one or more
substituents include, Tt are not limited to, alkvl, alkenvl, alkynyl, alkoxry, acyi, amine, amido,
amidino, aryl, azido, carbamoyl, carboxyl, carboxyl ester, cyano, guanidine, hale, haloalkyl,
heteroalkyl, heteroaryi, heterocyeloallyl, bydroxy, hydrazine, iming, oxo, nitro, alkylsulfinyl,
sulfonic acid, sllcylsulfonyl, thisoyanate, thiol, thione, or combinations thereof. By way of
example, there may be one, two, three, four, five, or six substituents. Polvmers or similar
ndefinite structures artived at by defining substituents with further substituents appended ad
infiniturn (e.g.. a substituted aryl having a substituted alkyl which is itself substituted with g
substituted aryi group, which is further substituted by a substituted heteroalkyl groun, ete.) are
not indended for inclusion berein. Unless otherwise noted, the maximum mumber of serial
substitutions w compounds described herein is three. For example, sertal substitutions of
substituted ary! groups with two other substituted aryl groups are limited to substituted arvl
{substituted aryl) substituied aryl. Similarly, the ahove definitions are not intended to inchude
unpermissible substifution patterns {e.g., methy! substituted with 5 fluorines or heteroary]
groups having two adjacent oxygen ring atoms). Such impermissible substitution patterns are

well known 1o the skilled artisan. When used 1o modify a chemical group, the term

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

unsuhstituied.

8044} n some embodiments, the term “substituted alkyl” refers to an allyvt group having
one or more subsatituents including hydroxyl, halo, alkoxy, eyveloalkyl, hetercoveloalkyl, arvl,
and hetercaryl. in additional embodiments, “substtuted cyeloaliyt” refers 1o a cycloalkyl group
having one or more substituents including allovl, haloalkyl, heterocycloalkyd, aryl, hetercaryl,
alkoxy, halo, hydroxyl; “substituted aryl” refers 1o an aryvl group having one or more substiinents
including hale, alkyl, haloalkvl, heterocycloalkyl, heteroaryl, alkoxy, and cyvano, and
“substituted sulfonyl” refers 10 a group -3{ORR, in which R is substituted with one or more
substituents of alkyl, cyeloatkyl, beterocyeloalkyl, arvl or hetercaryl.  In other embodiments,
the one or more substituents may be further substituted with halo, alkyl, haloalkyl, alkoxy,
cveloalkyl, hetorocycloalkyl, arvl, or heterparyl, each of which is substituled. In other
ernbodiments, the substituents may be further substituted with halo, alkyl, haloalkyl, alkoxgy,

cycloatkyt, heterocycloalkyl, arvl, or heteroaryl, cach of which is unsubstituted.

PI3K Inhibiter Compounds

J045] The present application provides the compounds that function ag inhibitors of PI3K
isoforms, In one aspeet, the PI3K inhibitors are the compounds having the structure of formula

Jx

(R ﬁ }’;’Kgi(ﬁ%ff; x
T\‘ :Q\‘E’/ N m
\\;f,’f{\ \Ntﬁl\ E JR®
A (),
whergin,
Wis CH or N,

XY and £ are independently selected from C(R)Y or N, wherein at least one of 20 Y, and
Zis TRy
nie(, 12,3, ord;

w s Qor 1 A 1s ORY NRICOIR?, or NRORS,
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each R’ is independently selected from hydrogen, halo, optionally substituted alkyl,
optionally substituted haloalkyl, and optionally substituted cycloatkyl;

cach B! is independently selected from halo, cyane, optionally substituted alkyl,
optionaily substituted haloalkyl, optionally substituted alkoxy, optionally substituted arvl,
optionally substituted heteroaryl, optionally substituted cycloalkyl, optionally substituted
heterocyeloalkyl, and optionally substituted sulfonyl;

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

R? is hydrogen, optionally substituted alkyl, optionally substituted cveloalkyl, or
optionaily substituted aryl;

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

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

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

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

Wis CH or N;

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

nis{, 1,2, 3, 0r 4,

m is Gor 1 A’ is ORY, N(RHCIOWR, or NRRY,

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

each R’ is independently selected from halo, cyano, optionally substituted alkyl,
optionally substituted haloalkyl, optionally substituted alkovy, optionally substituted aryl,
opticnaily substituted heteroaryl, optionally substituted cyeloalkyl, optionally substituted
heterocyclealkyl, and optionally substituted sulfonyl;

each R is independently selected from hale, -NH;,, optionally substituted alkyl,
optionally substituted haloalkyl, and optionally substitoled cycloalkyl;

R is hydrogen, optionally substituted alkyl, optionally substituted eyveloalkyl, or

optionally substituted aryl;
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R'is heteroary! optionally substituted with one, two, or three members independently
selected from halo, cyano, -NH;, optionally substituted alkyl, optionally substituted haloalkyl,
and optionally substituted alkynyl; and

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

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

{8047} In an additional aspect, the PI3K inhibitors are the compounds having the structure of

formula (I

RE

wherein:

X, Y and Z are independently selected from C(R') or N, wherein at least one of X, ¥, and
£is C{RY;

nis 0,1, 2,3, or 4,

misGor i

A is a single bound or C{OY;

each R’ is independently selected from hydrogen, halo, optionally substitnted alkyl,
optionally substituted haloalkyl, and optionally substituted cycloalkyi;

pach R is ndependently selected from halo, cvano, optionally substituted € alkyl,
optionally substituted Ci ¢ alkoxy, hydroxy, optionally substituted (a5 cycloalkyl, and
ophionally substituted sulfonyl;

each R” is sndependently selected from halo, optionaily substituted €14 atkyl, optionally
substituted Cy.g haloalkyl, and optionally substituted Ta 5 cycloalkyl;

R* is hvdrogen, aptionally substituted Cis alkyl, optionally substituted Cs 3 cyeloalkyl,
or optionally substituted Cqyp arvi;

£ is a six- to twelve-tembered heterouryl having at least two heteroatoms, wherein

cach heteroatom I8 independently selected from N, O, or &, wherein the heteroaryl is optionaily

13
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substituted with one, two, or three members independently selected from halo, cvane, -NH,,
optionally substituted Ci.s alkyl, optionally substituted C, 4, alkynvl; and

R’ is hydrogen or optionally substituted Cy alicvl; R and R together with the atoms to
which they are attached optionally form a four- to eight-membered heterocyelic ring:

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

{3481 The application huther provides the compounds of formula (1), wherein

X, Y and Z are independently selected from C{RY or N, wherein gf least one of 2, Y, and
£i8 N;

nis tor2;

m s {orl;

A is a single bond or C(O);

each R’ is independently selected from hydrogen, halo, Ci4alkyl, T4 haloalkyl, or Cag
eyelpalicyt, wherein the alkyl moiety is optionally substituted with C; . alkoxy;

cach R'is independently selected from halo, cyano, Ui atkyl, € ¢ haloalkyl, and -
SOCraalksd;

each R% is independently selected from halo, Cgalkyl, Ci.q haloalloyt, and Ca
cyeloalkyl, wherein the alkyl moiety is optionally substituted with Cr4 alkoxy,

R’ is hydrogen, Ciu alkyl, Cosg cyveloalioyl, or Cep aryl wherein the alkyl moiety is
optionally substituted with hydroxyt or Cp4 alkoxy, wherein U4 alkoxy is optionally substituted
with (g aryl;

RYis a six- to twelve- membered heteroary] having at least one aromatic ring and at least
two nitrogen atoms, wherein the beteroarvl is optionally substituted with 1 to 3 members
independently selected from halo, evane, -NH,, €, 4 alkynyl, Cy.4 haloalky!, and Cy s alkyl,
wherein the Cpq alkynyl moiety is optionally substituted with Co o aryl or Cyg heteroaryl,
wherein each of the Cojparyl and Csg hetercaryl modeties is aptionally substituted with halo or
.5 haloatkyl;

&’ is hydrogen or Caallyl R and R 1o gether with the nitrogen to which they are
attached optionally form a five-membered beterocyelic ring,

or & pharmaceutically acceptable salt, isomer, or 4 mixture thereof.

{3349] In certain erabodiment, the compounds have the structure of formmia (13, wherein
X, Y and Z are independently selected from C(R') or N, wherein at least one of X, Y, and

Z s N:

14
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nisiorl:

misGor i

A s a single bond or C{O);

cach R’ is independently selected from hydrogen, halo, -NH,, Ciaalkyl, Ty haloalkyl,
or Css cycloalkyl, wherein the alloyl molety is optionally substituted with Cy g alkoxy,

pach B is independently selected from halo, evans, Cigalkyl, Oy haloalloyl, and -
SO, Cy 4 alkyl;

each R” is mdependently selected from halo, -NHy, Craatkyl, Cy4 haloalkyl, and Cig
cycloalkyl, wherein the alkyl moiety is optionally substituted with T4 alkoxy;

B is hydrogen, Cig alkyl, Caeoycloatkyl, or Cogp aryl; wherein the alkyl moiety is
optionally substituted with hydroxyl or Cis alkoxy, wherein C, 4 alkoxy is optionally substituted
with Cgag arvh

R is & 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, Coalkynyl, i haloalkyl, and Oy qaikyl,
wherein the Crq alkynyl moiety is optionally substituted with Cq 1o aryl or Cap heteroaryl,
wherern each of the Caig aryl and Cag heternaryl moieties 18 optionally substituted with halo or
i haloalkyl;

R is hydrogen or Cy.e alicvl; B and R together with the nitrogen to which they are
attached optionally form a five-membered heteroovelic ring;

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

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

each B! is selected from fluoro, chloro, bromo, iode, methyvl, ethyl, propyl, butvl,
fluoromethyl, diftucromethyl, trifluoromethyl, finoroethyl, diffucroethyl, triflucroethyl, cyane,
methylsulfonyl, and ethylsulfonyl;

cach R? is selected from hydrogen, fluor, chloro, bromo, todo, methyl, ethyl, propyl,
butyl, Huoromethyl, diffuoromethyl, trifluoromethyl, fluoroethyl, diffuoroethyl, tiffucroethyl,
methoxymethyl, methoxyethyl, ethoxymethyl, methoxypropyt, ethoxyethvl, ethoxypropyl,
cyclopropyl, and cyclobutyl;

R* is selected from methyl, sthyl, propyl, cvclopropyl, cyclobutyl, phenvl,
benzyloxymethyl, benzyloxyethyl, benzyioxypropyl, -CH,OH, -C:HiOH, or -CHOH;

R is selocted from hydrogen, methyl, ethvl, or propyl; and

i5
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R is selected from purinyl, pyrimidinyl, pyrazinyl, pyridazinyl, thiszolopyrimidiny,
pyridopyrimiding, thienopyrivaidinyl, pyrrolopyrimidiny, foropvrimidinyl, or imidazotriazinyl;
wherein cach of the purinyl, pyrimidinyl, pyrazinyl, pyridasinyl, thiazolopyrimidingd,
pytidopyritnidingd, thienopyrimidinyl, pyrrolopyrimidinyl, firopyrimidinvl, or imidazotriazinyl
moisties is optionally substituted with T to 3 members selected from the group consisting of
halo, cyano, -MHs, Ci alkyl, Cog alkynyl, wherein the Ty alkynyi molety is optionally
substitutod with Cs.0 aryl or Cyg heteroaryl, wherein each of the Cy o arvl or Cys heteroaryl
moieties is optionally substituted with one, two, or three members selecied from fluoro, chiore,
bromo, iode, finoromethyl, diffuoromethyl, wifluoromethyl, flucroethyl, diftuoroethyl, and

triffuoroethyl.

LHIRES in one embodiment, the compounds have the structure of formula (1), wherein

each R is selected from flucre, chloro, brome, iedo, methyl, ethyl, propyl, butyd,
fluoromethyl, difluoromethyl, trifluoromethyl, fluoroethyl, difluorcethyl, trifluorcethyl, cvano,
methvisulfonyl, and ethylsulfonyi;

cach R? is selected from hydrogen, flucre, chloro, bromo, iodo, methyl, ethyl, propyl,
butyl, fluoromethyl, diffuoromethyl, triffuoromethyl, fluorcethyl, diftluorcethyl, rifluorosthyl,
methoxymethyl, methoxyvethyl, ethoxymethyl, methoxvpropyl, ethoxvethyl, ethoxypropyl,
cvclopropyl, evelobutyl, and -NHs;

R’ is selected from methyl, ethyl, propyl, isepropyl, butvl, eyclopropyl, eyclobutyl,
phenyl, benzyloxymethyl, benzyloxyethyl, benzyloxypropyl, -CHOH, ~CaH,OH, or -C3HOH;

R’ is selected from hydrogen, methyl, ethyl, or propyl; and
R is selected from purinyl, pyrimidinyl, pyrazinyi, pyndazinyl, thiazolopyrimidinyd,
pyridopyrmidinyi, thienopyrimiding, pyrrolopyriuiding, furopyrimidinyl, imidazotriazinyd, or
pyrazolopyrimidingl; wherein sach of the porinyl, pyrimidingd, pyrazinyl, pyridaziny,
thiazolopyrimidinyl, pyedopyrimidinyl, thienopyrimidinyl, pyrrolopyrimidinyd, furopyrimidinyl,
unidazotriazinyl, or pyrazolopyrimidinyd moteties is optionally substituted with § {0 3 members
selected from the group counsisting of halo, cyano, -NHs, Ciy alkyl, €y haloalkyl, Coy alkynyl,
wherein the T4 alloynyl motety ts optionally substituted with Ceo i arvl or Cas heteroaryl,
wherein each of the Ceiparyl or Cos heteroaryl moisties is optionally substituted with one, two,
or three members selecied from fhuoro, chlore, bromo, iodo, fluoromethyl, difluoromethyl,

triftluoromethyl, fuoroethyl, difluoroethyt, and trifluoroethyl.

16
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{6052} The application alse provides that the compounds of formulae (1) or (I} having the

structure of formula {Ia):

RY ()
: 2 13 b S s .
whereing, A, R, RS R R, and R® are defined herein;
mis0, 1,012

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

{B853] Moreover, the compounds of formulae (I} or {1} may have the structure of formula

{Ib}

oo {Ih)
wherein o, m. A, R, R% RY R, ang RY are defined herein;

or a pharmaceutically geceptable salt, somer, or a mixture thereof,

{60584 in addition, the compounds of formulae {7} or {1} may have the structure of formula
(I
N
O =%
(R} [ UNH

R {in,
wherein n, m, A, B!, RE R R, and R arve defined herein;

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

7
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{3055 The application alse provides that the compounds of formulae (8} or (1) having the

structore of formula {I1a)

N
TN
o 1T
(R\}Q /EJ\ P =4,
ﬁ\ j\ ;EE RS
\&/ AN,» \\r/
,:f‘N\ AN
R T
an (T,
(R )9

wherein n, my, R, R% R, and B? are defined herein;

pis0, 1,2, 0r3;

cach R™ i3 independently selected from hale, cyano, NHy, Cagalkynyl, Cy 4 haloalkyt,
and Cy.4 alkyl, wherein the Co.s alkynyl motety is optionally substituted with Ceio arvl or Ui
heteroaryl, wherein each of the Cog aryl and g heteroaryl moieties is optionally substituted
with one, two, or three members indopendently selected from halo and C; haloalkyl;

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

{56] The apphication also provides the compounds of formulae (1) or (1) having the

structure of formula (IIh)

{13,

e 23 . .
wherein o, m, p, R R RY R® and R’ are defined herein;

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

18



WO 2015/191743 PCT/US2015/035145

[B0371 Moreover, the compounds of formulae (3} or {1} may have the structure of formula
(ii):

R (11,

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

5

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

[68058] The application also provides the compounds having the structure of formula (1Ha):

Pt
IR X%
1 ;
(R}\}%\. f’i&\“ }QN/
PP
™~ /"’; "~ /,L\ RB
o N \rf
N
87 ez T (e,
s N
(R-’la}p/

: 2 3 42 s :
wherein n, m, p, R\, B7, R®, B®, and B are defined herein;

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

IS The application alse provides the vompourds of Tormudue (1) oo {1 having the

pESIR

structure of formala (1Hb)

{1y




WO 2015/191743 PCT/US2015/035145

wherein 1, m, p, RLRA B, R*¥ and R? are defined herein;

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

{6860} The application further provides the compounds of formulae (¥} or (I} having the

structure of formula 1V )

N Ry
R, L
g.:\\ /U\ka)'\“N
Ll s
N~ \N/ \‘g/
NG
R I
oy (I,

- ! pd ol 3 - .
wherein i, m, &, R, RY, B, R®, and R are defined herein;

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

{8061} The compounds of formulae (1) or (1) may have the sirocture of formula (TVa):

H
o N (R
) [
;:g\ 1 0 }L v
[\ '\\s\\I/ N -~ N
P R®
N
N [
R - N - ,'«N .
\E,gv N (v,
(R‘ia}p/

s Bl nld p s o T
whetein o, m, p, R, B, B, R® and R” are defined herein;

or a pharmaceutically acceptable <alt, isomer, or 2 mixture thereof.
jt A ¥ s 5

{84623 The compounds of

N {R%,, formulae (1) or (1) may have the
-~ 5 ,:/ ¥
1 & 7 structure of formula {IVh)
/’
& ;n u /XNN'
/i/\ \ﬁ:/ \N“'
A 3
o e N‘/J\/,R
. B A
R® fo
T
&L LN
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(1),

: R 5 - -
wherein i, m, p, R, RS, RY, B, and R are defined hereing

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

{8663] In other embodirnents, the compounds have the structure of any of formmlae {Iia),
(1th), {1i1a), {TIIb), (IVa), or (IVD), wherein each R™ is independently selected from halo, Cyano,
-NHz, Coaalkkyoyl, € haloalkyl, and O alkyl, wherein the 4 alkynyvl woiety is optionally
substituted with Ce.yg aryt or Cag heteroaryl, wherein each of the Ce.qp aryl and €y 5 heteroaryl
moieties 15 optiopally substitoied with one, two, or three members independently selected from
halo, and Cy, haloalkyl. In some other embodiments, each R™ is independently selected from
bromo, fluore, chiloro, cyane, -NH,, methyl, ethyl, propyl, fluoromethyl, diftuoromethyl,
triffuoromethyl, fluorcethyl, difluorocthyl, trifluoroethyl, and Cp4 alkynyl, wherein the Coy
alkynyl moiety is optionally substituted with Ceagaryl or Cog beteroarvl, wherein each of the Ce.
10 a1yl or Cs.g heteroaryl moieties is optionally substituted with one or two members
independently selected from flnoro, chlors, bromo, iodo, fusromethyl, difluoromethyl,

rifluoromethyl, fluoroethyl, diflucroethyl, and trifluoroethyvl.

[8064]  In any of the foregoing formulae (fa), (Tb), (11, (JI1), and (IV), wherein n, RY, B% B,
RY, and B® are described herein; mis O, 1, or 2; and A {s a single bond or (0. Moreover, in
any of the foregoing formulae (fla} {1tb}, (1a), (b, (IVa), and (TVh), wherein n, R, RY, R%,
and R are described herein; m is 0 or 1 pis 2 or 3; and each R™ {s independenily selected from
hale, cvano, Co.alkynyl, Cigbaloalkyl, and €y alkyl, wherein the O 4 alkyoyl moiety is
optionally substituted with Ce.o aryl or Cyug hetercaryl, wherein each of the Co.yoaryl or Cug
heteroaryl moieties is optionally substituted with one or two members independently selected
from fluoroe, chloro, bromo, iodo, fluoromethyl, diffuoromethyl, wifluoromethyl, finoroethyl,

difluoroethyl, and trifluoroethyl,
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HEY in one embodiment, nis O, In some embodiments, nis 1, 2, 3, or 4. Insome
embodiments, nis 1, 2, or 3. In other embodiments, nds 1 or 2. In certain embodiments, 0 is |
and R woiety may be located on any position of the phenvl of the quinazolinone ring. In
another embodiment, 11 is 2. Both R’ substituents or moletics may be the same or different,
Two &' moietics 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 moicties may be located on any three
positions of the phenyl of the quinazolinone ring. For exarple, the first R' may be ortho to the
second R', and the first R’ may be para to the third R'. In vet another embodiment, nis 4. All
R substituents may be the same or different, three R' may be the same and different from the

fourth R, two R' may be the same and different from the third and the fourth B,

{8066] In some other embodiments, each R’ is independently halo, cyans, opticnally

substituted Cys alkyl, optionally substituted Cy s haloalkyl, optionally substituted €4 alkoxy,

a3

hydroxy, optionally substitated Ca s cycloalkyl, optionally substituted Cy4 heterocyeloalkyi,
optionally substituted Ce.yp arvl, optionally substituted Cy g heteroaryl, or optionally substituted
Cysalkylsuifonyl. In certain embodiments, each R is independently halo, cyand, oplionally
substituted Cp4 alkyl, optionally substituted €y 4 haloalkyl, optionally substituted Cy4 alkoxy,
optionally substituted Ci, cycloalkyl, or optionally substituted € 4 alkylsulfonvl. In other
emibodiments, each R’ is independently halo, cyano, U4 haloalkyl, Oy 4 aliovl, or Cis
alkylsulfonyl. In certain embodiments, each R’ ie independently selected from fluore, chloro,
todo, bromo, cyano, methyl, ethyl, propyl, butyl, flnoromethvl, Huoroethyl, diftuoromethyi,
diffuorcethyl, tritluoromethyl, trifluorocthyl, methylsulfonyl, ethvlsulfonyl, or propylsulfonyl
In some embodiments, cach R is madependently fluore, ehlorn, iodo, cyvane, methyl, ethyl,
difluoromethyl (<CHF»), trifluoromethyl ((CFs}, methoxy, methyvisulfony! {-SO,CHa),
cyclopropylmethyl, or evelopropyl. In one embodiment, each R' is independently fluore,

chlore, cyano, methylsulfonyl, methyl, or trifluoromethyl,

16667] In one embodiment, m is (. In some embodiments, m is 1, 2, or 3. In certain other
embodiment, mis 1 or 2. In vet other embodiment, m is | and R” substituent or molety may be
located on any position of the ring. In the embodiment where m is 2, both R” substituents may
be the same or different, Two R moieties may be lovated on any two positions of the ning. For

example, the first R* may be ortho o the second R, and the first R? may be para to the third RY
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. . . . b . .

In embodiments where m is 3, all three R may be the same or different, or iwo R may be the
‘o . ) 2 . ) Ve

same and diffevent from the third R°. Three R” moieties may be located on any three positions

of the ring. ¥t is understood that whentwo of X, Y, and Zare N, mmaybe &, 1, or 2.

B068] 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 wherem one of X, Y, or £ is the

attachiment point to the quunazolinone ving) on the ring.

{8069] In certain embodiments, each R is independently selected from halo, optionally
substifuted alkyl, optionally substituted haloalkyl, and optionally substituted eyveloalkyl, In
some embodiments, cach R s independently halo, T4 haloalkyl, Csgs cveloalkyl, or € alkyl
optionally substituted with Oy s alkoxy. In some other embodiments, cach R is independently
fluoro, chioro, iodo, bromo, ~-CHF, -CHF,, -CF;, fluorcethyl, difluorocthy], trifluorcethyi,
fluoropropyl, dittuoropropyl, trifluoropropyl, methyl, ethyl, propyl, butyl, methoxymethyl,
methoxyethyl, ethoxymethyl, methoxypropyl, sthoxvethyl, ethoxypropyl, evelopropyl,
cyclobutyl, cyclopentyl, or eyclohexyl, In one embodiment, cach RY is independently fluoro,

chioro, methvl, -CHLF, -CHF,, ~CF;, methoxyethyl, or cyclopropyl.

{66701 In certain embodiments, B’ is hvdrogen, optionally substituted Cy alky!, opticnally
substituted Ci.g cyclealkyl, or optionally substituted Coagaryl. In one embodiment, »is
hydrogen, Cs.g eyeloalkyl, Caaearvl, or Cys altkyl optionally substituted with hvdroxy, Ceag
aryiCy ., alkoxy, or Cie cveloalkyl. In some embodiments, R is hydrogen, methyl, ethyl, propyl,
butyl, cyclopropyvlmethyl, cvelopropylethyl, cyelobutvlmethyl, cyclobutvlethyl, evclopropyl,

cyelobutyl, eyelopentyl, cyclohexyl, -CHROH, ~CoHOH, -CiHLOH, beneyvloxymethyl (e,

mg CHy = OO _L j “EE,F/\\:

~

}, or phenyl (e S

18071 In additional embodimenis, R” is hvdrogen or optionally substituted Ci alkyl In
some embodiments, R is hydrogen or U4 alkyl. In certain embodiments, R’ is hvdrogen,

methyl, ethyl, propyl or butyl. In certain other embodiments, R is hydrogen.

80721 In further embodiments, R’ and R® with the atoms to which they are attached (e.g.
carbon and nitrogen, respectively) optionally form a heterocyclic ring. In other embodiments,
the R™-R heteroeyelic ring is g three- to eighi-membered heterocyeloalkyl (1.e. heteroevcloalkyl

having three to cight ving meombers and at least one ring member is a heteroatom). In other

23
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embodiments, the R™-R° heterocyelic ring is s fow- to seven-membered heteroeyclpalkyl (e
heterocycloalkyl having four to seven ring members and at least one ring member is a
hetersatom). In other embodiment, the R’-R” heterocyelic ring is optionally substituted with
halo. In one embodiment, the R7-R” heterocyelic ring i8 a five-membered heterocveloalkyl, In
certain other embodiments, the RT-R° heteroeyclic ring is Ua hetorocyveloalkyl. In certain
embodiments, the R'-R° heterocyclic ring is azepanyl, azetidinyl, piperidinyd, or pyrrolidinyl. In
some other embodiments, the R™-R” heterocyclic rin g is pyrrolidinyl. In one other embodiment,
the R7-R” heterocyelic ring is a five-membered heterocyeloalkyl substituted with halo. In other
additional embodiments, the R*-R® heterocyelic ring 18 pyrrolidiny! substituied with fluore,

chioro, bromo, or iodo.

{88731 In one embodiment, R is heteroaryl baving at least two nitrogen atoms and at least
one aromatic ing and R heteroary! is optionally substituied one, two, or three members
ndependently selected from halo, cyano, -NH,, Ui alkyl, and € haloalkyl. In certain
embodiments, R” heteroaryl is a six- to twelve-membered heteroaryl (Le. heteroaryl having six

. 4 . . - g
to twelve ring members). R heteroaryl may be s monocyelic or bicyelic heteroaryl. In some
embodiments, R” heteroaryl is a monocyclic hetercary having at least two nitrogen atoms. In
certain embodiments, R” heleroaryl is a bicyclic heteroaryl baving at least one aromatic ring, at
least two nitrogen atoms, and at least one additional heteroatom selected from N, O, or 8. In
certain other embodiments, R* heteroary! is selected from purinyl, pyrimidinyi,
thiazolopyrimidinyl, pytidopyrimidinyl, thienopyrimidingl, pyrrolopyrimidinyl, furopyrimiding,
and imidazotriazinyl. In other embodiments, R” heteroaryl is selected from purinyl, pyrimidiny,
thiazolopyrimidingt, pyridopyrimidingl, thisnopyrimiding, pyrrolopyrimidingl, furopyriniding,
imidarotiiazinyl, and pyrazolopyrimidinyl. In some other embodiment, R® heteroaryl is

pyrazolopyrunidinyl.

3074} 1 any of the foregning formulae, R is heteroary] optionally substituied with one,
two, or three members independently selected from halo, cvane, -NH,, Uy ¢ alkyl, €6 haloalkyl,
Ca.s alkynyl, wherein o alleyuyl is optionally substituted with Coig arvl or Cys heteroaryl,
wherein each of the Ce.jgaryl or Cs.s heteroary! moieties is optionally substituted with one, two,
or three members independently selected from fluore, chloro, brome, inde, fuoromethyl,
diftnoromethyl, trifluoromethyl, fluoroethyl, diftuoroethyl, and trifluoroethyl, wherein the R?

hetercaryl is selected from the group consisting of
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N . In any of the foregoing
formulae, R* hetercaryl is optionally substituted with Cy alkynyl optionally substituted with C,.
waryl or Cqg heteroaryl, each of which is optionally substituted with halo or C.¢haloalkyl. In
some embodiment, R is heteroary! optionally substituted with one member of Cy¢ alkynyl
substituted with Cs.ip a1yl or C4 ¢ heteroaryl, wherein each of the Coig aryl or Cy.¢ heteroaryl
moieties i optionally substituted with one member selected from fluora, chloro, bromo, indo,

flooromethyl, diftuoromethyl, trifluoromethyl, fluoroethyl, difluoroethyl, and wrifluoroethyl. In

12
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some other embodiments, R heteroarvl is optionall v substituted with one to three members
independently selected from flnoro, chiore, bromoe, iodo, cyano, methyl, ethyl, propyl,
fuoromethyl, ditffuoromethyl, triffuoromethyl, fluoroethyl, diffuoroethyl, -NH,, and -O=C

optionally substituled with

kfz"}/
o - - YA e
vz'?,\ ey A L)/ r;.«’ 5 \\
e GG T Gl G
i {t\ / ‘}4 Fro- \ \\ )\ 4 W "
\‘\\ N P \ ,::‘1‘\5 W i —
et ,E , \“"\./’ , e L or %

{7 8] In certain other embodiments, R is selectod from purinyl, pyrimidinyd,
thiazolopyrimidinyl, pyridopyrimidinyl, thienopyrimidinyl, pyrrolopyrimidinyl, furopyrimidinyl,
and imdazotriazioyl, cach of which is optionally substituted with one, two. or three members
independently selected from chloro, fluoro, bromo, lodo, methyl, ethyl, propvl, cyano, and -NH,.
In certain other emsbodiments, R* is selected from purinyl, pyrinmudinyd, sothiazolopyrimidinyl,
thiazolopyrimidinyl, pyridopyrimidinyl, thicvopyrimiding, pyrrolopyrimidinyl, furopyrimidinyl,
imidarotriazinyl, and pyrazolopyrimidingd, each of which is opticnally substituted with one,
two, or three members independently selected from chioro, fluors, bromo, jodo, methy], ethyl,
propyl, eyano, -NH;, fluoromethyl, diffuoromethyl, trifluoromethyl, fluorcethyl, difluoroethyl,
and trifluoroethyl. In certain other embodiments, B is selected from thiazolopyrimidinyl,
pyridopyrimidinyl, thienopyrunidinyl, pyreolopyrimidinyl, furopyrimidinyt, and
imidazotriaziny, each of which is optionally substituted with one or two meombers
independentiy selected from chloro, fluoro, brome, iode, methyl, ethyl, propyl, and -NH,. In
other embodiments, R* is selected from thiazolopyrimidinyl, pyridopyrimidinyl,
thienopyrimidinyl, pyrrolopyrimidinyl, furopyrimidinyl, and imidazotriazinyl, cach of which is
optionally substituted with two members independently selected from chlore, fluors, bromo,
iodo, methyl, ethyl, propyl, and -NH,. Tn other embodiments, R? is selected from
thiazolopyrimidinyl, pyridopyrimidinyl, thisnopyrimiding, pyrrolopyrimidinyl, fiwopyrimiding,
and imidazotriazinyl, each of which is optionally substituted with one member selected from
chloro, fluors, bromo, iodo, and -NH. In some other embodiments, R is pyrimidinyd or
pyraziny! and R is optionally substituted with af least one -NH,. In certain other embodiments,
R is pyrimidiny! or pyrazinyl, each substituted with two or three members independently
selected from chloro, fluovo, brome, lodo, methyl, ethyl, propyl, cyano, and -NH,, and at least
one of the two or three mombers is -NH,. In other embodiments, R' is pyrimidinv! or pyrazinyi,

each substituted with two or three members independently selected from chioro, fluoro, bromo,

26



WO 2015/191743 PCT/US2015/035145

5

indo, methyl, ethyl, propyl, fluoromethyl, difluoromethyl, wifluoromethyl, fluoroethyl
difluorsethyl, riflucrcethyl, cyans, and -NH., and at least one of the two or three members is -
NH;. In additional embodiments, R* i3 i sothiazolopyrimiding or pyrazelopyrimidinyl, each
substituted with two or three members independently selected from chiore, fluoro, bromo, iodo,
methyl, ethyl, propyl, cyano, -NH,, fluoromethyl, diffuoromethyl,, and triflusromethyl,

tluoroethyl, diffuorcethyl, triflucroethyl, and at least one of the two or three members is ~NH,.

{04761 In some embodiments, A is C{O). In certain embodiments, A is z single bond. Fach
and every variation of & may be combined with each and every variation of n, m', m, X, Y, 7,
R, R RY R RY, and R as described above, In some other embodiments, A ia C(O) and R?
heteroaryl s a bicyclic group defined above. In other embodiments, A is a single bond and R*
hetercaryl is a bicyvelic group defined above. In additional embodiments, A is C{O) and R?
hetercaryl is a monocyclic group selected from pyrimidinyt and pyrazinyl. In other
embodiments, A is a single bond and B* heteroaryl is a monecyclic group selected from

pyrimidiny! and pyrazinyl.

{077} in forther embodiments, A s OR®. In some further embodiments, A’ is
NRHCORY. In yet further embodiments, A is NR'R®. Fach and every variation of A" may be
combined with each and every variation ofn, mt', ¥, Y, &, R, Ri‘ﬁ Rz_,, R’ R* and B as described

above.

18078} in other evobodiments, X, Y, and Z are independently C{R'} or N, wherein at least
one of X, Y, and ¥ is C(R"). For example, in formulae {1a) and {Ib) where X is O{R’), when Y is
CRY), LisNor C(R'y when Y is N, £is N oor C(R); when 2 is CR", YV is N or C(R'}; and
when Zis N, Y is Noor O(R7). In formula (0), X, Y, and 2 are independently C{R') or N, wherein
atleast one of X, Y, and 2 is C{R"). In certain embodiments, all of X, ¥, and 2 are TR, In
some embodiments, at least two of X, Y, and & are C{R'}. In other embodiments, at least one of
XY, 0r Z1s C(R7). In certamn other embodiments, at least two of X, Y, and Z are N, In some
other embodiments, at least one of X, Y, and £ is N it is understood that B may be an
attachment point to the quinazolinone ring. In such embodiments, ¥, Y, or 2 is the attachment
point to the quinazolinone ring by the R attachment. R’ is independently halo, optionally
substituted alkyl, optionally substituted haloalkyvl, and optionally substituted cycloalkyl. In
some embodiments, each R’ is independently halo, Cy. alkyt which is optionally substituted with

Chgalkoxy, €4 haloalkyl, or Cis cycloatkyl. In some other ermbodiments, sach R is

Fd
3
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independently fluors, chlore, iodo, bromo, -CHF, -CHF,, -C¥, fluorcethyl, dittuoroethyl,
trittuoroethyl, fluoropropyl, difluoropropyl, triflooropropyl, methyl, ethyl, propyl, butyi,
methoxymethyl, methoxvethyl, ethoxymethyvl, methoxypropyl, ethoxyethyl, ethoxypropyl,
cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl, iIn one embodiment, ecach R’ is
independently fluore, chlore, methyl, -CHF, -CHF,, -CF;, methoxyethyl, or cyclopropyl. In one
embodiment, each R’ is independently -NHy. In other embodiment, each R’ is independently
halo, -NHz, Cy. alkyl which e optionally substituted with C,_y alkoxy, C; 4 haloalkvl, or Cag
eycloatkyl, In some other embodiment, each R s independently -NHa, fluore, chioro, methyl, -

CH,F, -CHE,, -CFy, methoxyethyl, or eyclopropyl.

{8079} In certain embodiments, W is CH or N, In cerfain 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 vartation of n, m', X, Y, 7, A, R, R RY and R® as described above,

[RElE In the formulae {Ha}, (Ifb), (1a), (b)Y, (IVa), and (TVh), 0, RLURL RS, and R as
described as formulae (D and (T mis 0, 1, or 2; pis €, 1, 2, or 3; and R™ is independently

selected from halo, cyano, -NH,, and optionally substituted Cy alkyvl

{8081} In one embodiment, pis . In certain embodiments, pis 1, 2, or 3. Insome
embodiments, p i | or 2. In some embodiments, p is 1 and R” moisty may be locaied on any
position of the pyrimidinyl 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* moiety may be located
on any position of the pyrimidinyt or pyrazinyl ring. In yet another embodiment, pis 3 and all
R* substituonts may be the same or different, or two R™ may be the same and different from the
third R,

00821 in the present application, each R™ is independently selected from halo, -NH,. cyano,
Cy.4 atkynyl, Cry haloalkyl, and 4 alkyl, wherein the Coy4 alkynyl moiety is optionally
substituted with Ca 0 aryl or Cag heteroaryl, wherein each ot the Cy.yg arvl or (. heteroaryl
mosieties is optionally substituted with one or two members independently selected from fluore,
chiore, bromo, 1odo, fuoromeihyl, difluoromwethyl, trifflnoromethyl, fuoroethyl, diffoorocthyl,
and trifluoroethyl. In some embeodiments, cach R™ is independently selected from fluoro,
chloro, bromo, iode, cyano, -NH,, methyl, ethyl, propyvi, fluoromethyl, diflucromethyl,

triffucromethyl, fluoroethyl, and difluoroethyl, wherein at least one R™ is -NH.. In additional



WO 2015/191743 PCT/US2015/035145

embodiments, v is 2 or 3, and at least one R¥ is -NH2. Bach and every varation of p and R™
5 o

o . L. - 1 w2 a3 PR . .
may be combined with each and every variation of n, m, R°, R°, R, and R as described above.

{0083] The compounds of the present application may bear one or more chiral centers, The
compousxds bearing the chiral center have the same molecular formula and the same chemical
pame with different stereoisomer designations. For example, the below 2,4-dlamino-6-{{1-(5-
chioro-4-0x0-3-( 1 H-pyrazol-3-y1}-3,4-dihvdroguinazolin-2-yhipropyljamino Jpyrimidine-5-
carbonitrile bearing one chiral center can be resolved into the (8) and (R) enantiomers, (83-2.4-
diarnino-6-{{ I -{S-chloro-4-ox0-3-( 1 H-pyrazol-3-v11-3 4-dikvdroquinazolin-2-

yhpropyDamine ypyrmidine-3-carbonitnile and ((R)-2,4-diaming-6-((1-(5~-chloro-4-oxg-3-(1H-

pyrazol-3-y13-3,4-dihydroquinazolin-2-yhpropyhaming jpyrimidine-S-carbonitrile,

e I B Lo BN E T T
H . N i b NH i /!;\ i
:;’/‘T’ NN i Y TN TN
:"\\..f/’ Nﬁl\ e . S }/;)\\N{j/'\\ P :\\.:;J\NA;’/L\://\\
HNL ML N ) HNL N NH, HN. N MH,
T \\/ \fi \XT : \?
- I" /,N /IL\ /;i\j - i\ % F\i
NCT T NCT Y NGO
NH, N, Nk,

{G084] Represenfative compounds of the present application are lisied 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 Ultva 12.0, Chemical Abstract Service (CAS),
and International Union of Pure and Applied Chemistry (TUPAC). For exaruple, compound 1 in
table | may be named as 2 4-diamino-6-{{{15}-1-[5-chlorop-4-0x0-3-(1 H-pyrazol-3-
vhquinazolin-2-ylipropyliamine pyrimidine-S-carbonitrile or (8)-2 4-dlamino-6-({1-{3-chloro-
4-ox0-3-{ 1H-pyrazol-3-y1}-3 4-dihydroquinazolin-2-vhpropyhamine jpyrimidine-S-carbonitrile

using [LIPAC or ChemBioDraw Ultra 12,0, vespectively.
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Table 1a. Representative Compounds
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088} The present application provides pharmaceutically acceptable salts, hvdrates,
solvates, isomers, fautomers, sterecisomers, enantiomers, racerates, atropisomers, polvinorphs,
prodrugs, or a mixture thereof, of the compounds described herein. In addition, the present
application provides the compounds in which from 1 fo n hydrogen atoms attached to a carbon
atom may be replaced by a denterium atom or D, in which n is the number of hydrogen atoms in

the molecule. 1t is known that the denterfum atom is a non-radicactive isotope of the hvdrogen

¥
P
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atom. Such compounds may increase resistance (o metabolism, and thus may be useful for
increasing the halfilife of the compounds of any of the formulae described herein or
pharmaceuntically 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, S{12:524-527 {1984}, Such compounds are synthesized by means well known
i the art, for example by employing starting materials in which one or more hydrogen atoms

have been replaced by deuterium.

2 43,

{0086} The terms “a compound of the present application,” “a compound described herein,”
“a compound of any of the formulae described horein,” or variant thereof refer to a compound
having the structure of any of the formulae (J), (1), (a), (), (1), (Ha), {11y, (11T, (Ma), (1Th),
{(IV}, {IVa}, and (IVh). In some embodiments, compounds of the present application are

Compounds 1-291 as described herein,

LR “Pharmaceutically acceptable” or “physiclogically acceptable” refer to compounds,
salts, compositions, dosage forms and other materials which ave useful in preparing a
pharmaceuntical composition that ie suitable for veterinary or human pharmacentical use.
“Pharmaceutically acceptable salts” or “physiologically acceptable salts” refer to salts of
pharmaceutical compounds that vetain the biological effectiveness and propertics of the
underlying compound, and which are not biologically or atherwise undesirable. There are acid
addition salts and base addition salts. Pharmaceutically acceptable acid addition salts may be
prepared from inovganic and organic acids.  Acids and bases useful for reaction with an
wnderlying compound to form pharmaceutically acceptable salts (acid addition or base addition
salts respectively} are kaxown 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 Pharmacentical
Science, Jan. 1977 vol. 66, Neo.1, and other sources. 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,

19888} “Isomers” refers {o compounds that have the same molecular formula. As used

herein, the terrn isomers include dooble bond isomers, racemates, stereoisomers, enantiomers,

-
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digstereomers, and atropisomers. Single isomers, such as enantiomers or diastereomers, can be
obtained by asymmetric synthesis or by resolution of a mixtare of isomers. Resolution of a
mixfure of isomers {e.g. racemates) mavbe accomplished, for example, by conventional methods
such as erystatlization in the presence of a resolving agent, or chromatography, wsing, for
example a chiral high pressure lguid chromatography (HPLC) eolumm. “Double bond isomers™
refer to 7~ and E- forms {or cis- and srans- torms} of the compounds with carbon-carbon double

bonds.

{3889} “Atroptsomers” refers to conformational sterecisomers which ocour when rotation
abont a single bond in the molocule is prevented, or greatly hindered, as a result of steric
interactions with other parts of the molecule and the substitients at both ends of the single bound
are asymmetrical, L.e., they do not reguive 3 stevreocenter. Where the rotational barrier about the
single bond is high enough, and juterconversion between conformations is slow encugh,
separation and isclation of the isomeric species may he permitted. Atropisomers may be
separated by the methods well koown in the art. Unless otherwise indicated, the description is
intended to include individual atropisomers as well as mixtures. Also, as understood by those
skitied in the art, the atropisomers may be represenied by the same chemical name with different
atropisomer designations. By way of example, the below siructures are atvopisomers of
compound 84, {812, 4-damino-6-{{1-3-{d-bromo-1H-pyrazol-3-yh)-S-chlore-4-0x0-3,4-

dihydroquinarohin-2-yhethyhaminojpyrimidine-3-carbonitrile.

Br., Br.,
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O o
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N g N‘)f}
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{6090} “Racemates” refers 10 a mixture of enantiomers.
{8091} “Stereoisomers” or “stercoisomeric forms™ refer to compounds that differ in the

chirality of one or more stereocenters. Stercolsomers include enantiomers and diastereomers.
The compounds may exist in stereoisomeric form if they possess one or more asymmetric
centers or a double bond with asymmetric substitution and, theretore, cap he produced as

individual stereoisomers or as mixtures. Unless otherwise indicated, the description is intended
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o include individual stereoisomers as well as mixtures, The methods for the determination of
stereochenustry and the separation of stereoisomers are well-known in the art (see, e.g., Chapter

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

{6092} “Tautomers” or “tautomeric formers” refer to alternate forms of a compound that
differ in the position of a proton, such as enol-keto and mninc-enamine tautomers, or heteroaryls

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

{68493} 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.

{0094} A “prodrag” is defined in the pharmaceutical field as a biologically inactive
derivative of a drug that upon adminisiration to the human body s converted fo the biologically

active parent drug according to some chemical or enzymatic pathway.

{6695] in any one of the foregeing embodiments, the compound deseribed hereinor a
pharmaceutically accepiable salt thereofis an (S)-cnantiomer. In any one of the foregoing
embodiments, the compound described herein or a pharmaceutically acceptable salt thereot 1s an
{R)-enantiomer. In any one of the foregoing embodiments, the compound described herein or a

pharmaceutically acceptable salt thereof is an atropisomer.

18096] The application also provides a composition containing a mixiure of enantiomers of
the compound or 8 pharmaceutically acceptable salt thereof. In one embodiment, the mixtare
a racermic mixture. In other embodiments, the composition comprises the {Si-enantiomer of a
compound in excess of over the corresponding the (R }-enantiorner of the compound. In some
embodiments, the composition contains the {(Si-enantiomer of the coropound and is substantially
free of its corresponding (R)-enantiomer. In certain embodiments, g composition substantially
free of the (R }-enantiomer has less than or shout 4096, 35%, 30%, 25%, 20%, 15%, 10%, 3%,
1%, 0.05%, or 0.01% of the (R-enantiomer. {n other embodiments, the composition containing
the (Srenantiomer of a compound or a pharmacentically acceptable salt thereof, predominates
over iis corresponding (R)-enantiomer by a molar vatio of at Jeast or about 9:1, at least or about
19:1, at least or about 4011, at least or about 80:1, at least or about 160:1, or at least or about

32411,

[
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{8097} The compoesition containing a compound according to any of the formulze described
herein or a pharmaceutically acceptable salt thereof, may also contain the compound in

enantiomeric excess {e.e.). By way of example, s compound with 95% (8)-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 6(%, 75%, 80%, &53%, 90%, 95%, 98% or 99%,

098] In any one of the foregoing evwbodiments, the compound or a pharmaceutically
acceptable salt thereof, i an atropisomer.  Another embodiment provides the composition
containing a mixture of atropisomers of the compound or a pharmaceutically acceptable salt
thereof. By way of exawmple, a compound with 95% of oue atropisomer and 5% of the other
atropisomers. fu some embodiments, & compound with about 90, 80, 70, 60, 50, 48, 30, 20, or
10% of one alropisomer and 10, 20, 30, 40, 50, 60, 70, 80, or 90%, respectively, of the other

atropisomers.

[B699] The application also provides the free base forms of the compounds described herein.
fi certain embodiments, provided herein are the enantiomers, (R) or (8}, of the compounds of
the forroulae described herein. In other embodiments, provided herein are the atropisomers of

the corapounds of the formulae described herein,

{38189]  The spphcation further provides compositions comprising the compounds described
herein or a pharmaceutically acceptable salt, isomer, prodrug, or solvate thereof. The
composition may inchude racemic mixtures, mixfires containing an enantiomeric excess of one
enantiomer or single diastereomers or diastereomeric mixtures. Al such isomeric forms of these
compounds are expressly included herein, the same as if each and every isomeric form were

specifically and individually lsted.

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

interactions {also called ionic bonding).
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el 3
LAOMPOUnas

01621 The compounds of the formulae described herein or a pharmacoutically acceptable
salt, isomer, prodrug, or solvate thereot may be used for the treatment of diseases and/or
conditions mediated by PI3K isoforms. In addition, the application provides the compounds for
use in therapy. Also, provided herein are methods for inhibiting one or more PI3K isoforms. In
one embodiment, provided are methods for inhibiting PI3KS activity using the compownd
describred herein or a pharmaceutically acceptable salt, isomer, prodmg, or solvate thercof In
other embodiment, provided are methods for inhibiting PI3KS 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 metheds. The PI3K isoforms may be
selectively or specifically wnhibited. Additionally, the compounds may he used to inhibit PI3K

activity therapeutically or prophylacticaily, such as PIZKS and/or PI3KR.

FBG1831  The compounds 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, antibedies, polypeptides, or polynucleotides. The therapeutic agent includes, but s
not limited to, a chemaotherapeutic agent, an inypunotherapeutic agent, a radiotherapeutic agent,
an anti-neoplastic ageot, an anti-cancer agent, an anti-proliferation agent, an anti-fibrotic agent,
an anti-anglogenic agent, a therapeutic antibody, or any combination thereof. In one
embodiment, the application provides a product comprising a compound described herein and an
additional therapeutic agent a3 a combined preparation for simultancons, separate or sequential
use in therapy, e.g. a method of treating a discase, disorder, or condition that is mediated by

FI3K isoforms.

B01064]  Aleo, the therapeutic agents may be those that inhibif or modulate the activities of
Pruton’s tyrosine kinase, spleen tyrosine kinase. apoptosis signab-regulating kinase, Janug
kinase, lvsy oxidase, lysyl oxidase-like proteins, matrix metallopeptidase, bromodomain-
comaining protein, adenosine AZB recepior, wsoctirate debvdrogenase, serine/threonine kinase
TPL2, discoidin domain receptor, sering/threcnine-protein Kinases, IKK, MEK, EGFR, histone
deacetylase, protein kinase C, or any combination thereof. In certain embodivnents, the
therapeutic agent may be selected from 4 PI3K {(including PI3Ky, PI3ES, PI3K], PI3K«y, and/or
pan-PI3K) inhibitor, 2 JAK (Janus kinase, including JAK L, JAK?2, and/or JAK 3} inhibitor, a
SYK {spleen tyrosine kinase} inhibitor, 3 BT {Bruton’s tyrosine kinase} inhibitor, an AZB

{adenosine AZB receptor) inhibitor, an ACK {(activated U0 lanase, incloding ACK 1) inhibitor,

(2]
(¥ 4]
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an ASK {apoptous signal-regulating kinase, including ASK 1) inlibitor, Aurora kinase, a BRD
{bromodomain-containing profein, including BRD4) inhibitor, a Bel (B-cell CLL/iymphoma,
weluding Bel-1 and/or Bel-2) inhibitor, a CAK (CDK-activating kinase) inhibitor, a CaMK
{calmodulin-dependent protein kinases) inhibitor, a CDK {cyclin-dependent kinases, including
CDKY, 2, 3, 4, and/or &) inhibitor, a CK {casein kinase, inchuding T and/or CK2) inhibitor, a
DDR {discoidin domain receptor, including DR and/or DDR2) inhibitor, 4 EGFR mhibitor, a
FXR (farnesoid x receptor) inhibitor, a FAK (focal adhesion kinase) inhibitor, a GSK {glycopen
synthase kivase) inhibitor, a HDAC (histone deacetylase} inhibitor, an IDO (indoleamine 2,3~
dioxygenase} inhibitor, an IDH (isocitrate dehvdrogenase, inchading [DH1) inhibitor, an IKK (I-
Kappa-B kinase) inhibitor, a KDMS (lysine demethylase) inhibitor, a LCK (lymphocyte-specific
protein tyrosine kinase) inhibitor, 2 LOX (Iysyl oxidase) inhibitor, a LOXL {dyey! oxidase like
protein, including LOXLI, LOXL2Z, LOXLS, LOXIA, and/or LOXLS) inhibitor, a MTH (ot T
homolog) inhibitor, a MEK {mitogen-activated protein kinase kinase) inhibitor, 2 matrix
metalioprotease (MMP, mncluding MMPZ and/or MMP9) inhibitor, a mitogen-activated protein
kinases (MAPK) nhibitor, a PD~1 {programmed cell death protein 1) inhibitor, a PI-LA
{programmed death-ligand 1} inhibitor, a PDGF (platelet-derived growth factor) inhibitor, a
phosphorviase kinase (PK) inhibitor, 3 PLK {(polo-like kinase, inciuding PLK1, 2, 3) inhibitor, a
protein kinase (PK, including protein kinase A, B, C} inhibitor, a STK {(serine/threonine kinase)
inhibitor, a STAT (signal transduction and transcription) inhibitor, a serine/threonine-profein
kinase inhibitor, 2 TBK {tank-binding kinase) inhibitor, a TLR (toll-like receptor modulators,
imchading TUR-1, TLR-Z, TLR-3, TLR-4, TLR-5, TLR-6, TLR-7, TLR-8, TLR-8, TLR-10,
TLR-11, TLR-12, and/or TLR~13) inhibitor, a2 TK {fyrosine kinase) inhibitor, a TPL2
{serine/threonine kinase) inhibitor, a NEK® inhibitor, an Ab] inhibitor, a p38 kinase inhibitor, a
PYK inhibitor, s PYK inhibitor, a ¢-Kat{ mhibitor, a NPM-ALK inhibitor, a Fit-3 tnhibitor, a ¢-
Met inhibitor, a KR minbitor, a TIE-2 inhibiior, a VEGFR inhibitor, a SRC inhibitor, s HCK
inhibitor, a LYN inhibitor, a FYN inhibitor, a YES inhibitor, a chemotherapentic agent, an
imnunotherapeutic agent, a radiotherapeutic agent, an anti-neoplastic agent, an anti-cancer
agent, an anti-proliferation agent, an anti-fibrotic agent, an anti-angiogenic agent, a therapeutic
antihody, or any combination therenf, ln some embodiments, the JAK inhibitor is N-

{cyanomethyl}-4-[ 2-{(4-morpholinpanitinojpyrimidin-4-vlibenzamide as named by ChemDraw
{may also be referved to as CYTO387 or momelotinib) and may be synthesized by the methods
described in U5, Patent No. 8,486,941, In certain embodiment, the SvK inhibitor is 6-(1H-~
ndazol-6-yv-N-{¢-morpholinophenvhimidazol 1 2-alpyrazin-S-aming as named by ChemDraw
{may also be referred to as 6-(1H-indazol-6-y13-N-{4-{morpholin-d-ylphenyl Hmidazo{ 1 2~
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alpyrasin-8-amine} and may be synthesized by the methods desceribed in ULS. Patent MNo.
5,450,321, In other embodiments, the BTK inhibitor 18 {8)-6-amino-9-{ I -{but-2-
yvioyhpyrrolidin-3-vl-7-(4-phenoxyphenyl-TH-purin-8(9H}-one as named by Chembraw (may
also be G-aminoe-9-{ 3R} 1-{Z-butynoyly-3-pyrrolidinyl |- 7-(4-phenoxyphenyi-7 8-dibydeo-8H -

parin-8-one) and may be synthesized by the methods in U5, Pat. No, 8,357,803,

{86105] Chemotherapeutic agents yoay be categorized by their mechanism of action into, for
example, the following groups: anti-metabolites/anti-cancer agents, such as pyrinudine analogs
{flexuriding, capecitabine, and cytarabine); purine analogs, tolate antagonists and related
inhibitors, antiproliferative/antimitotic agents including natural products such as vinca alkalowd
{vinblastine, vincristine} and microtubule such as taxane (paclitaxel, docetaxel}, vinblastin,
nocodazole, epothilones and navelbine, epidipodophyllotoxins {etoposide, teniposide);, DNA
damaging agents (achinomycin, amsacrine, busulfan, carboplatin, chlorambuci), cisplatin,
cyclophosphamide, Cytoxan, dactinomycin, daunorubicin, doxorubicin, epirubicin,
iphosphamide, melphalan, merchlorehtamine, mitomycin, nutoxantrone, nifrosoures,
procarbazine, taxol, taxotere, teniposide, ctoposide, triethylenethiophosphoramide}; antibiotics
such as dactinomyein (actinomyein B}, daunorubicin, doxorubicin {adriamyein), idarubicin,
anthracychnes, mitoxantrone, bleomycing, plicamycin (mithramycin} and mitomyein; 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, chlorambueil), and (hexamethyimelamine and thiotepa), alkyl nitrosoureas (BUNU)
and analogs, sireptozocin), trazenes-dacarbazindne {DVIC); antiproliferative/antimitotic
antimetabolites such as folie acid apalogs (methotrexate); platinum coordinafion complexes
{cisplatin, oxiloplatinim, carboplatin}, procarbazing, hydroxyurea, mitolane, aminoglutethimide;
hormones, hormone analogs {estrogen, tamoxifen, goserelin, bicalutamide, nilutamide) and
aromatase infibitors {letrozole, anastrozole); anticoagulants (heparin, synthetic heparin salte and
other inhibitors of thrombiny, Bbrinolvtic agents {such as tissue plasminogen activator,
streptokinase and urokinase), aspirin, dipyridamole, ticlopidine, clopidogrel; antimigratory
agents; antisecretory agents {breveldin}; immonosuppressives tacrolimus sirolimus azathioprine,
mycophenolate; compounds {TNP-470, genistein) and growth factor inhibitors (vasoudar
endothelial growth factor inhibitors, fibroblast growth factor inhibitors); angictensin receplor
blocker, nitric oxide donors; anti-sense oligonucieotides; antibodies (frasturumab, rituximab};

cell cyele inhibitors and differentiation inducers {tretinoin); inhibitors, topoisomerase inhibitors
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{doxorubicin {adrimmyvein), daunorubicin, dactinomyein, eniposide, epirubicin, etoposide,
idarubicin, innotecan and mitoxantrone, topotecan, irinotecan, camptothesing, corticosteroids
{cortisone, dexamethasone, hydrocortisone, methyipednisolone, prednisone, and prenisclone};
growth factor signal transduction kinase inhibitors; dysfupction mducers, toxins such as Cholera
foxin, ricin, Pseudomonas exotoxin, Bordetella pertussis adenyiate oyclase toxin, or diphtheris

toxin, and caspase activators; and chromatin

{80106]  As used herein the tern "chemotherapeutic agent” or "chemotherapeutic” {or
"chemotherapy,” in the case of treatment with a chemotherapeutic agent) 1s meant fo encompass
any non-proteinaceous {i.g, non-peptidic) chemical compound useful in the reatment of cancer.
Examples of chemotherapentic agents include alkylating agents such as thiotepa and
eyciophospharmde (CYTOXANY; alloyl sulfonates such as busulfan, ioprosulian and piposuifan,
aziridines such as benzodopa, carboquone, metiredops, and uredopa; emyleromines and
memylamelamives inchuding alfretamine, triemylenemelamine, tricthylenephosphoramide,
tricthylencthiophosphoramide and trimemyiclomelamine; acetogenius {especially bullatacin and
bullatacinone}; a campiothecin (Including synthetic analogue topotecan); bryostating callystating
CC-1065 (ncluding #is adozelesin, carzelesin and bizelesin synthetic analogues); cryptophyeins
{articularly cryptophyain 1 and cryptophivein 8); dolastating duscarmyein (incloding the
synthetic analogues, KW-2189 and CBI-TMI); eleutherobin; pancratistating a sarcodictyin;
spongistating nitrogen mustards such as chiorambuct, chlomaphazine, cholophosphamide,
estranusting, tfosfamide, mechlorethamine, mechlorethamine oxide hydrochloride, melphalan,
novembichin, phenesterine, preduimusting, trofosfamide, uracil mustard; nitrosoureas such as
carmusting, chiorozotocin, foremustine, lomustine, nimusting, ranimustine; antibictics such as
the enediyne antibiotics {e.g., calicheamicin, especially calicheamicin gammall and
calicheamicin phill, sce, e.g., Agnew, Chem. Inth, Bd. Engl, 33:183-186 (1994); dynemicin,
including dynemicin A; bisphosphonates, such as clodronate; an gsperamicin; ag well ag
neocarzinosiatin chromophore and related chromoprotein enediyne antibiotic chromomophores),
aclacinomysins, actinomycin, authramyein, azaserine, blsomycins, cactinomyecin, carabicin,
carmpinomycin, carzinophiling, chromomyeins, dactinomyein, dapnorubicin, detorubicin, G-diazo-
S-oxo-L-norleucine, doxorubicin (including morpholino-doxorubicin, cyanomorpholing-
doxorubicin, 2-pyrrolino-doxorubicin and deoxydoxorubicin}, epirmubicin, csorubicin, idarubicin,
marcellomycin, mitomycing such as mutomycein C, mycophenolic acid, nogalamyein,
olivomycins, peplomycin, potiromyein, puromycin, quelamycin, rodorubicin, streptonigrin,

streptozocin, fuberciding, ubsnimex, zinostatin, zorubicin; anti-metabolites such as methotrexate
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and S-fluorouracil {5-FU Y, folic acid analogues such as demopterin, methotrexate, pleropterin,
trimetrexate; purine avalogs such as fludarabine, 6-mercaptopurine, thiamiprine, thioguaning;
pyrinidine analogues such a8 ancitabine, azacitidine, S-axanridine, carmofiy, cvtarabine,
dideoxyuridine, doxifluriding, enocitabine, floxuridine; androgens such as calusierone,
dromostanolone propionate, epitiostancl, mepitiostane, testolactone; anti-adrenals such as
aminoglulethimide, mitotane, trilostane; folic acid replinisher such as frolinic acid; aceglatone;
aldophosphamide glyveoside; aminolevalinie acid; entluracil; amsacrine; hestrabucil; bisantrene:
edatraxate; defofamine; demecolcine; diaziguone; elformthine; elliptinivm acetate; an
epothilone; stoglucid; gallivm mirate; hydroxyurea; tentinan; leucovoring lonidamine;
mayiansinoids such as maytansine and ansamitocing; miteguazone; mitexanirone; mopidamol;
nifracring, pentostating phenamet; pirarubicin; losoxantrone; fluoropyrimidine; folinde acid;
podophyllinic acid; 2-ethylthydrazide; procarbarine; PSK{r}; razoxane; rhizoxin; sizofiran;
sprrogermantum; tennazonic acid; triariguone; 2,22 ricUorotricmylamine; trichothecenes
{especially T-2 toxin, verracurin A, roridin A and anguidine); ursthane; vindesine; dacarbazine;
mannomustine; mitobronitel; mitolactol; pipobroman; gacytosine; arabinoside ("Ara-C");
cyclophosphamide; thiopeta; taxoids, e.g.. paclitaxel (TAXOL{r) and docetaxel
{TANOTERE(r)); chlorambucil; gemcitabine {Gemezar(r}); 6-thioguanine; mercaptopurineg;
methotrexate; platinum analogs such as cisplatin and carboplatin; vinblasting; platinum;
etoposide (VP-16}; ifosfamide; mitroxantrone; vancristing; vinorelbine {Navelbine(r}),
novantrone; teniposide; edatrexate; daunomyein; aminoptering xeolods; ibandronate; CPT-11;
topoisomerase inhibitor RFS 2000, diflucromethylornithine (DMFO), retinotds such as retinoic
acid; capeciisbing; FOLFIRT (Huorouracil, 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 application.

{B0107]  Also included in the definition 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 (including
Molvadex ), raloxifene, droloxifene, 4-hydroxyviamoxifen, trioxifene, keoxifone, LY 117018,
onapristone, and toremifens (Fareston(r)); inhibitors of the enzyme aromatase, which regulates
estrogen production in the adrenal glands, such as, for example, 4(5)-imidazoles,
aminogiutethimide, megestrol acetate (Megace(r)), exemestane, formestane, fadrosole, vorozole

{Rivisor(r}), letrozole (Femara{r)), and anastrozole {Arimidex{r}.); and anti-androgens such as
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flutamide, nilutaroide, bicalutamide, leuprohde, and goserelin; and pharmaceutically acceptable

salts, acids or derivatives of any of the shove.

[O0108]  The anti-angiogenic agents include, but are not limited to, retinoid acid and
derivatives thereof, 2-methoxyestradiol, ANGIOSTATING, ENDOSTATING), suramin,
squalamine, tissue inhibitor of metalloproteinase-1, tissue inhibitor of metalloprotemase-2,
plasminogen activator inhibitor- 1, plasminogen activator inhibitor-2, cartilage-derived inhibitor,
pachitaxel {nab-paclitaxel}, platelet factor 4, protamive sulphate {clupeine), suiphated chitin
derivatives {prepared trom queen crab shelis}, sulphated polysaccharide peptidoglvean coraplex
{sp-pg). staurosporine, modulators of matrix metabolism, inchuding for example, proline analogs
{{1-azehidine-2-carhoxylic acid {(LACA), cishydroxyproline, d,]-3,4-dehydroproline, thiaproline,
alpha.~dipynidyl, beta-aminopropiontivile fomarate, 4-propyl-5-(4-pyridiny! -2(3h}-oxazsions;
methotrexate, mitoxantrone, hepann, interferons, 2 macroglobolin-serum, chimp-3, chymostatin,
beta-cyclodexing tetradecasuliate, eponemyein; fumagiliin, gold sodium thiomalate, d-
peniciiammne (CDPT), beta-1-anticollagenase-serum, alpba-2-antiplasmin, bisantrene, lobenzarit
digodium, n-2-carboxyphenvi-4-chioroanthronilic acid disodiom or "CCA", thalidomide;
angiostatic steroid, cargboxynaminoimidazole; metalloproteinase inhibitors such ag BB94. Other
asti-angiogenesis agents inchude antibodies, preferably monoclonal antibodies against these
angiogenc growth factors: beta-FGE, alpha-FGF, FGF-S, VEGF isoforms, VEGF-C, HGEF/SF
and Ang-1/Ang-2. Sece Ferrara N. and Alitalo, K. "Clinical application of angiogenic growih

factors and their inhibitors” (1999 Natore Medicine 513591364,

{08149]  The anti-fibrotic agents include, but are not limited to, the compounds such as beta-
aminoproprionitrile (BAPN), as well as the compounds disclosed in U8, Pat. No. 4,965,288 to
Palfreviman, et al., tssued Oct. 23, 1990, entitled "lnhibitors of Tyvsyl oxidase,” relating to
inhibitors of fysyl oxidase and their use in the treatment of diseases and conditions associated
with the abnormal deposition of collagen; U.R, Pat. No. 4,997,854 to Kagan, ot al., issued Mar.
5, 1991, entitled "Anti-fibrotic agents and methods for inhibiting the activity of Tysyl exidase in
sttn using adjacently positioned diamine analogue substrate,” velating to compounds which
inhibit LOX for the treatment of various pathological fibrotic states, which are herein
mcorporated by reference. Further exemplary inhibitors are described in UK. Pat. No. 4,943,593
to Palfreyman, ef al,, issued Jul. 24, 1990, entitied "inhibitors of lysyl oxidase,” relating to
compounds such as 2-1sobutyl-3-fluoro-, chloro-, or bromo-ailylamine; as well as, e.g., U.8. Pat,

No. 5,021,456; ULS. Pat. No. 5,5059,714; ULS, Pat. No. 5,120,764; 115, Pat. Ne. 5,182,297, 11 8.
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Pai. No. 5,252,608 {relating to 2-(1-naphthyloxymemyl)-3-fluorocallylamine); and U5, Patent
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
site 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, phenylhydrazine, and their derivatives, sernicarbazide, and ures
derivatives, aminonitriles, such as beta-aminopropicuitrile (BAPN}, or 2-unitroethylamine,
unsaturated or saturated haloamines, such as 2-bromo-ethylamine, 2-chloroethvlamine, 2-
trifluoroethylamine, 3-bromopropylamine, p-halobenzyvlamines, 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 Iyeyl and hydroxylysyl residues by
the lysyl oxidases, such as the thiclamines, in particular D-penicillamine, or its analogues such
as 2-amine-S-mercapio-3-methythexaneic acid, D-2-amino-3-methyl-3-((2-
acetamidoethydithioYbutanoic acid, p-2-amino-3-methyl-3-((2-auminoethylidithiojbutanoic

acid, sodium-4-{{p-1-dimethyl-2-amine-2-carboxyethyhidithiotbutane sulphurate, 2-
acetamidoethyl-2-acetamidoethanethiol sulphanate, sodivm-4-mercaptobutanesuiphinate

irihydrate.

[00116]  The immunotherapentic agents include and are not Himited o therapeutic antibodies
suitable for treating patients; such as abagovomab, adecaturmurnab, afutuzumab, alemiusumab,
altumomab, amatuximab, anatumomab, arcitumomab, bavituximab, bectumomab, bevacizumab,
Bivaturumab, blinatumomab, breptuximab, cantuzumab, catumaxomab, cetuximab, citatuzumab,
cixutumumab, clivatuzumab, conatumumab, daratumumab, drozitumab, duligotumab,
dusigitumab, detumomab, dacetuzumab, dalotuzumab, ecromeximab, elotuzumaly, ensitiximab,
erhmaxomab, ctaracizumal, fartetuzumab, fclaturumab, figitumumab, flanvotumab,
futuximab, ganitumab, gemiuzumab, girentuximab, glombatumumab, ibrittmomab, igovomab,
imgatuzunab, indatoximab, inotuzomab, inteturmumab, pilivoumnab, iratumumab, labetuzumab,
lexatumumab, Hotuzomab, lorvotuzumab, lucatomumab, mapatumumab, watnzumab,
milaturrnal, minretumomab, mitioomab, moxetumomab, narnatumab, naptumomab,
necitumumab, nimotuzamab, nofetumomabn, ccaratuzumab, ofatumumab, olaraturmab,
onartuzumab, oportuzumab, oregovomab, panifunimaly, parsatuzumab, patritumab,
pemtumomab, pertuzumab, pinfumomab, pritumumab, racotumomab, radretumab, rilotumumab,

rituximab, robaturumab, satumomab, sibrotuzumab, siltuximab, simiuzumab, solitomab,
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tacatuzumab, taplitumomab, tenatumomab, teprotumumab, tigatuzumab, tositumomab,
trastuzumab, mootazamab, ublituximab, veltuzomab, vorsetizumab, votumumab, zalutumumab,
obimrtuzumab, CC49 and 3FR. The exemplified therapeutic antibodies may be further labeled or

combinied with a radicisotope particle, such as indium {n 111, yitetum Y 94, jodine 1-131.

[66111] The application also provides method for treating a subject who is undergoing one or
more standard therapies, such as chemotherapy, radiothervapy, imnmunotherapy, surgery, or
combination thereof. Accordingly, one or more therapeutic agent or inhibitors may be
administered before, during, or afier administration of chemotherapy, radiotherapy,

tmmunotherapy, surgery or combination thereof.

{(10112]  Cther 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, 1LP., “Monoclonal Antibody Therapy for B-Cell Non-Hodgkin's
Lymiphoma” The New England Jowrnal of Medicine 2008, 359(6), p. 613-026; and Wierda,
W.G., “Current and Investigational Therapies for Patients with CLL” Hemarology 2006, p. 785-
294, Lymphoma incidence patterns in the United States is profiled in Morton, L.M., ef al
“Lymphoma Incidence Patterns by WHO Subtype jo the United States, 1992-20017 Blood 2006,
071, p. 265-276.

661131  Examples of immunotherapeutic agents include, but are not imited to, ritwxamab
{zuch as Rituxan}, alemiuzumab {such as Campath, MabCampath), anti-CD19 antibodies, anbi-
CD20 antibodies, anti-MN-14 antibodies, anti-TRATL, Anti-TRAIL DR4 and DRS antibodies,
anti-C 74 antibodies, apolizomab, bevacizumab, CHIR-12.12, epratuzumab (hLL2- anti-CI¥22
munanized antibody), galixitnab, ha20, {brituromab tiuxetan, lumiliximab, milatuzumab,
ofatumumab, PRO131921, SGN-40, WT-1 analog peptide vaceing, WT1 126-134 peptide
vaceine, tositumomab, autologous human tumor-derived HSPPC-96, and veltuzumab,
Additional immunotherapy agents includes using cancer vaccines based upon the genetic
makeup of an individual patient’s tumor, such as lymphoma vaccine example s GTOP-99

(MyVax™),

{6114]  Examples of chemotherapy agents include aldesienkin, slvocidib, antineoplasion
ASZ-1, antineoplaston A10, anti-thymooyie globulin, amifostine trihydrate, aminocamplothecin,
arsenic trioxide, beta alethine, Bel-2 family protein inhibitor ABT-263, ABT-199, BMS-345541,

bortezomib {(V eleade™, bryostatin 1, busulfan, carboplatin, carpath-1H, CC-5103, carmustine,
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caspofungin acetate, clofarabine, cisplatin, Cladnbine {Leustarin), Chlorambucil (Leukeran),
Curcumin, cyclosporing, Cyvelophosphamide {Cyloxan, Endoxan, Endoxana, Cyclosting,
cytarabine, denileulan diftitox, dexamethasone, DT PACE, docetaxel, dolastatin 10,
Doxorubicin {Adriamyein®, Adriblastine), doxorubicin hydrochloride, enzastaurin, epoetin alfa,
stoposide, Bverolirnus (RADOO), fenretinide, filgrastim, melphalan, mesna, Flavopindol,
Fladarabine (Fiudara), Geldanamycein (17-AAG), ifosfamide, irinotecan hyvdrochloride,
ixabepilone, Lenalidomide (Reviimid®, CC-5013), lymphokine-activated killer cells, melphalan,
methotrexate, mitoxantrone hvdrochloride, motexafin gadolinivm, mycophenolate mofetil,
nelarabine, oblimersen (Genasense) Obatoclax (GX15-070), oblimersen, ocireotide acetate,
omega-3 tatty acids, oxaliplatin, pachitaxel, PDO3329%1, PEGyiated liposomal doxorubicin
hydrochloride, peglilgrastim, Penistatin (Nipent), perifosine, Prednisolone, Prednisone, R-
roscovitine {(Selicitib, {YC202), recombinant interferon alfa, recombinant interleukin-12,
recombinant interleukin-11, recombinant f1t3 ligand, recombinant hnman thrombopoletin,
rituximab, sargramostim, stdenafil citrate, stmvastatin, sirolimus, Styryl sulphones, tacrolinmus,
tanespimycin, Temsivohinwus {CCLT79), Thalidomide, therapeutic allogeneic lymphooytes,
thiotepa, tipifarnib, V elcade” (hortezomib or P5-341), Vincristine (Oncovin), vinoristine sulfate,
vinorething ditartrate, Vorinostat (SAHA), vorinostat, and FR (fludarabine, ritwoamab)y, CHOP
{cyciophosphamide, doxorubicin, vincristine, predaisone), CVP {cyclophosphamide, vineristine
and prednisone), FCM (fludarabine, cyclophosphamide, mitoxantrone), FCR (fludarabine,
cyclophosphamde, rituximab), hyperCVAD (hyperfractionated cyelophosphamide, vincristine,
doxorubicin, dexamethasone, methotrexate, cytarabine), 1CE (iphosphamide, carboplatin and
etoposide), MCP (mitoxanirone, chlorambucil, and prednisolone}, R-CHOP (rituximab plus
CHOP), R-CVP {rituxumab phis CVP), R-FOM (rituximab plus FCM), R-ICE {(rituximab-ICE},
and R-MOP (R-MCP).

[60115]  The therapeutic treatments can be supplemented or combined with any of the
abovementioned therapigs with stem cell transplantation or reatment. One example of modified
approach 1s radisimmunotherapy, wherein a monoclonal antibody is combined with a
radioisctope particle, such as indium In 111, yitrinm Y 80, iodine 1131, Examples of
combination therapies include, but are not limited to, lodine-131 tosifumomab { Fexxar ),

Viirium-990 ibritumomab tiuxetan (Zevalin®y, Bexxar® with CHOP.

[80116]  Other therapeutic procedures include peripheral blood stem cell transplantation,

autologous hematapoietic stem cell transplantation, autologous bone marrow transplantation,
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antibody therapy, biological therapy, enwyime inhibitor therapy, total body irradiation, infusion
of stem cclls, bone marrow ablation with stem cell support, in vifro-treated peripheral blood
stern cell transplantation, umbilical cord blood transplantation, immunoenzyme technique,
pharmacological study, low-LET cobalt-60 panyma ray therapy, bleomyein, conventional
surgery, radiation therapy, and nonmyeloablative allogeneic hematopoictic stem cell

transplaniation.

{00117}  In some embodiments, the methods inchude administering a compound of the formula
described herein or g pharmaceutically acceptable salt, isomer, prodrug, or solvate thereof, ina
therapeutically effective amount to 4 human in need thereof. The method can he emploved to
treat g pattent who has or 13 believed to have a disease or condition whose symptoms or
pathology is mediated by expression or activity of PI3KE and/or PIAKA. The patient may be g

mamnmal or a human. In certain embodiment, the patient may be 3 human,

081181 “Treatment” or “reating” is an approach for obtaining beneficial or desived results
including clinical results. Beneficial or desired clinical resulis may include one or more of the
following: a} inhibiting the disease or condition {e.g., decreasing one or more symptoms
resulting from the disease or condition, and/or diminishing the extent of the disease or
condition}; by slowing or arresting the development of one or more clinical sympioms associated
with the discase or condition {e.2., stabilizing the disease or condition, preventing or delaying
the worsening or progression of the disease or condition, and/or preventing or delayving the
spread {e.g., metastasis) of the disease or condition}; and/or ¢) relieving the disease, that s,
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,

981191 “Provention” or “preventing” mean any treatment of g disease or condition that
causes the clinical symptoms of the disease or condition not to develop. Compounds may, in
some emboediments, be administered {o a subject {including a human) who ts at risk or has

family history of the disease or condition.

{B0126]  “Subject” or “pattent” refer to an animal, such as s 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 veterinary appleations. In some

embodiments, the subject is a marmynal, In one embodiment, the subject is a human, “Human in

&4



WO 2015/191743 PCT/US2015/035145

need thereof” refers to a uman who may have or is suspect 1o have diseases, or disorders, or
conditions that would benefit from certain freatment; for example, being treated with the PI3K
inhibitor of the compounds according to the present application. Io certain embodiments, the
subject may be a human who (i} has not received any freatment including chemotherapy
ireatment, {11} is substantially refraciory to at least one chemotherapy treatment, (311} 1 in relapse
after treaiment with chemotherapy, or both (1} and (i), In some of embodiments, the subject is
refractory to at least one, at keast two, at least three, or at least fowr chemotherapy treatments

{including standard or experimental chemotherapies),

(08121]  The terms “therapeuntically effective amount” oy “effective amount” of & compound
of the present application or a pharmaceutically accepiable salt, isomers, prodrug, or solvate
thereof, mean an amount sufficient to effect treatment when administered 1o a subject, to provide
a therapeutic benetit such as amelioration of symptoms or slowing of disease progression. For
example, a therapeutically effective amount may be an amount sufficient to decrease a symplom
of a disease or condition responsive to inhibition of PI3KS and PI3KP activity. The
therapentically effective amount may vary depending on the subject, and disease or condition
heing 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.

1601221 In addition to the therapeutic uses, the compounds described herein have the
selectivity or selective inhibition {o certain PI3K isoforms.  In one embodiment, the compounds
have selectivity to FI3KS. In some embodiments, the compounds have selectivity to PI3KS. I
vet other embodiments, the compounds have selectivity to PI3KJ 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 commondy used.
1t is understood that the conditions {e.g. the reagent concentration or the incubation 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.

1001231 The term “inhibition” indicales a decrease in the baseline activity of a biclogical
activity or process. The term “inhibition of activity of PI3K isoforms” or variants thereof refer
t0 a decrease in activity in any PI3K isoform {e.g., alpha, beta, gamma, or delta) as a direct or
indirect response to the presence of a compound of any of the formuls described herein relative

to the activity of FIZK 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 PI3KS and/or PI3KP activities as a
direct or indirect response to the presence of the compounds described herein, relative to the
activities of PIR3KS and/or PI3K B 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

other subjects not receiving the ireatment.

[60124]  Without being bound to any theory, the decrease 1n the activity of PI3K may be due
to the direct interaction of the compound with PI3K, or due to the interaction of the compounds
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
PIIKA and/or PIAKP activities, or by {directly or indirectly) decreasing the amount of PI3KS

and/or PI3K [ present in the cell or organism.

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 &
compound that inhibits the activity of one or more PI3K isoforms more effectively than the other
remaindng PI3K isoforms. By way of example, the term “PI3KD selective inhibitor” generally
refers to a compound that inhibits the activity of the PI3KS isoform meore effectively than other
isoforms of the PI3K family, and the term “PI3K § sclective inhibitor™ generally refers to a
compound that inhibits the sctivity of the PI3KS isoform more effectively than other isoforms of
the PI3K family. The term “dual PI3KE/P selective inhibitor” generally refers to a compound
that inhibits the activity of both PI3KS and PISK isoforms move effectively than other tsoforms

of the PI3K family {e.g., PI3K a orv).

[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 inhihitor of one or move PI3K isoforms can be
measured by the compound concentration that inhibits 30% of the activity in a biochemical
assay, i.e., the 50% inhibitory concentration or “1Cs”. The determination of ICs values can he
accomplished using conventional technigues known in the art, including the technigues
described in the Examples below. In general, an 10y 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 experimenially obtgined values of enzyme activity may then be plotted against
the compound concentrations used. The concentration of the inhubitor that shows 50% enzyme
activity {as compared to the activity in the absence ot any inhibitor) is taken as the ICy value.
Analogously, other inhibifory concentrations can be defined through appropriste determinations
of activity. For example, in some settings it may be desirable to eotablish g 90% whibttory

concentration, 1.e., g

(081271 According to the present application, s PI3K selective inhibitor is a comopound that
exhibits a 309 inhibitory concentration (ICsg) with respect to PI3KE that is at least 10-fold, at
feast 20-Told, at least 30-fold, at Jeast 50-fold, at least 100-fold, at least 200-fold, or at least 50{-
fold Jower than the 1Csy with respect o either PI3K o or PI3Ky or both PE3K« and FI3Ky. In
addition, a PIBKSB selective inhibitor is a compound that exhibits a 50% wnhibitory
goncentration {ICsp) with respect to PI3KP and PI3KS that is af least 10-fold, at least 20-fold, at
least 30-fold, at least 50-Told, at least 735-fold, at least 100-fold, at least 200-fold, and at least
300-fold lower than the ICs, with respect to etther PI3Ko or PI3Ky. The dual PIIKS/ selective
inhibitor may have ihe same or similar 1Cs to both PIZKS and PI3KE or may have different ICq
to either PI3KSE or PI3KB. As used herein, the term “potency,” “potent,” or variants thereof refer
to the compound exhibiting an 105 value that is less than 100 nM. When comparing two
compounds, the compound that exhubits a lower [Csp value is referred to as a more potent

inhibitor,

100128]  The compounds of the present application exhibit uncxpected selectivity to PI3KE.
As shown in the example, certain compounds in Table 1 exhibit low U5 values {e.g. 1 to 100
nd} to both PI3KS and PI3KS. Certain compounds in Table Ia alse exhibited such selectivity to
PI3K isoforms.  Also, certaln compounds of formulda (1) exhibited at least between 10-fold to
400-fold lower 1Cs; values for PISKP than PI3KYy, suggesting the compounds exhibit more
selectivity to PI3KE compared to PI3Ky (i.e,, inhibils the activity of the PI3K] isoform more
effectively than the PI3Ky isoform as shown by the PREY/PI3K] ratio), Moreover, the
compounds described herein exhibit selectivity to both PI3KH and PI3KS. The compound of
{8)-2, 4-dtamino-6-({ 1 <{5-chloro-4-ox0-3-phenyi-3 4-dihydrogunazolin-2-

vhethyDamino ipyrimidine-S-carbonitrile, described in US Provisional Application No.
61/745,437, exhibited less selectivity to PI3Ky (e.g. the PI3Ky/PISKE ratio is less than 1-fold).
The results of the present application suggest that certain compounds described herein are dual

selective inhibitors of PI3KS and PI3KE and exbibit more selectivity to PI3KE compared to
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PI3Ky. Hach of the patents and the patent applications provided in the present application 18

hereby incorporaied by reference in the entivety.

168129  The methods described herein may be applied to ccll populations in vive or ex vive.
“fu vive” means within a Hving individual, as withiv an animal or buman. In this context, the
methods deacribed herein may be used therapeutically in an individual. “Ex vive” means outside
of a living individual. Examples of ex vive cell populations inchude v vitro cell cultures and
biclogical samples including fnid or tissue samples obtained from individuals. Such samples
may be obtained by methods well known in the art. Exemplary biological fluid samples include
blood, cerebrospinal fluid, urine, and saliva. Exemplary tissue samples inchude tamors and
biopsies thereof. In this context, the compounds may be used for a variety of purposes,
including therapeutic and experimental purposes. For example, it may be used ex vivo to
determine the optimal schedule and/or dosing of administration of a PI3K selective inhibitor {or
a given indication, cell type, individual, and other parameters. Information gleaned from such
nse may be 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 described below or will become
apparent to those skilled in the art. The compounds of the formula described hereinor a
pharmaceutically acceptable salt, prodrag, or solvate thereof, may be further characterized to
examine the safety or tolerance dosage in buman o non-burnan subjects. Such properties may

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

60130  Compared to other PI3K isoforms, PI3KS is generally expressed in hematopoistic
cells. Also, PI3KB is generally mis-regulated in certain cancer cells. Aberrant proliferation of
cells often interferes with normal tissue fumction, which may resalt in abnormal cellular
response such as immunity, mfaromation, and/or apoptosis. The selective inhibitors to FI3KS
and/or PIAKE are useful in treating, inhibiting, or preventing aberrant profiferation of cancerous

and/or hematopoietic cells and arpeliorating the sympioms and secondary conditions,

06131} The compounds described herein may be used to treat subjects having various
disease siates, disorders, and conditions {also collectively referred 1o as “indications”) associated
with FI3K isoforms or their activities. As used herein, the terms “diseases,” “disorders,”
“conditions” are used inferchangeably. Such indications may include, for example, cancer,
including hematologic malignancies {e.g. leukemias and lymphomas, myeloproliferative

disorders, myelodysplastic syndromes, plasma cell neoplasms} and solid furors, inflammation,
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fibrosis, aliergic conditions (inchuding hypersensitivity), cardiovascular discases,

nevrodegenerative discases, renal disorders, viral infoctions, obesity, and autotmmune diseases,

1981321 In other embodiments, the compounds described berein 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 auloinmoune disease, an inflammatory disease, or a cancer. In
some embodiments, the disease or condition is chosen from rheumatodd arthritis, osteoarthyitis,
atherosclerosis, psonasis, systermic lupus erythemalosus, mubtiple sclerosis, inflammatory bowel
Jdiscase, asthma, chronic obsiructive airways discase, pneumonitis, dermatilis, alopecia,
pephritis, vasculitis, atherosclerosis, Alzheimer™s disease, hepatitis, primary bliary cirrhosis,
sclerosing cholangitis, diabetes {including type I diabetes), acute rejection of transplanted

organs, lymphomas, multiple myelomas, leakenvias, neoplasms and solid tumors.

[68133]  In other erbodiments, the discase is a solid tumor. By way of examples, the solid
tumor inchudes bot i« not limited to pancreatic cancer, bladder cancer, colorectal cancer, breast
cancer, prostate cancer, renal cancer, hepatocellular cancer, lung cancer, ovarian cancer, cervical
cancer, rectam cancer, Hver cancer, kidney cancer, stomach cancer, skin cancer, gastric cancer,
csophageal cancer, head and neck cancer, melanoma, newrcendocrine cancers, CNS caneers
{e.g.. ncurcbiastoma), brain tumors {e.g., glioma, anaplastic oligodendroghoma, adult
ghiohlastoma multiforme, and adult anaplastic astrocytoma), bone cancer, or soft tissue sarcoma.
fn some embodiments, the solid tumor is non~small cell lung cancer, small-cell lung cancer,
colon cancer, CNS cancer, melanoma, ovarian cancer, renal cancer, panoreatic cancer, prosiate

cancer, or breast cancer.

1381341 The present application also provides a method for tresting g human in need thersof,
who has or is suspected of having a disease or condifion responsive or believed to be responsive
to the inhibition of PISKS and/or PI3KS activity by administering to the subject a compound of
the formulae described herein or a pharmaceutically acceptable salt, enantiomer, atropisomer,

tantomer, prodrug, or solvate thereot.

{001358]  Additionally, the application provides 3 method of inhibiting kinase activity of a
PI2ES and/or PI3KR polypeptides by contacting the polypeptides with a compound of the
formulae described herein or a pharmaceutically acceptable salt, isowmer, prodrug, selvate, or a

mxiure thereof
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IG8136]  Moreover, the application provides a method of decreasing cell viability, increasing
cell death or apoptosis, increasing interference with PI3K signaling pathways {including AKT,
34RP, HRE phosphorviation}, and/or reduction in chemokine production with an effective
amount of a compound of any of the formulae described herein or a phanmaceutically acceptable

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

061371 The application furiher provides a method of disrgpting levkocyte 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, prodrug, solvate, or a

mixture thereof, in g human tn need thereof.

101381 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 & muxture

therentf

{30838]  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 thereof, and
suitable packaging. In one embodiment, a kit further includes instructions for use. In one agpect,
a kit includes a compound of the formulae described herein or a pharmaceutically acceplable
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.

18814681  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 ymay be a vial, jar, ampoule, preloaded syringe,

and intravenous bag.

Pharmaceutical Compositions and Modes of Administration

081411  Compounds provided herein are usvally administered in the form of pharmaceatical
compositions. Thus, provides herein are also phanmaceutical compositions that contain ong 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 excipients, Suitable pharmaceutically acceptable vehicles
may include, tor example, inert solid diluents and fillers, diluents, including sterife aquenus
solution and various organic solvents, permeation enhancers, solubilizers and adjuvants. Such
compositions are prepared in a manner well known in the pharmaceutical art. See, ez,
Remington’s Pharmaceutical Sciences, Mace Pablishing Co,, Philadelphia, Pa. 17th Ed. (1985},

and Modern Pharmaceutics, Marcel Bekker, Inc. 3rd Ed. {(G.S. Banker & CT. Rhodes, Hds.).

1801427 The pharmaceutical compositions may be admirgstered in either single or wmuliiple
doses. The pharmaceutical composition may be administered by various methods including, for
exampie, rectal, buceal, intranasal and transdermal routes. In certain embodiments, the
pharmaceutical composition may be administered by intra-arterial injection, intravenously,
intraperitoneally, parenterally, intramuscularly, subcutanecusly, orally, topically, or as an

inhalant. In some embodiments, the pharmaceutical composition is administered orally,

{33143] One mode for adminisiration is parenteral, for example, by injection. The forms in
which the pharmacentical compositions described herein may be incorporated for admimstration
by injection include, for example, aquecus or il suspensions, or emulsions, with sesame oil,
corn oil, eottonsesd oil, or peamit oil, as well as elixirs, mannitol, dextrose, or a sterile agueous

sohution, and similar pharmaceutical vehicles.

100144]  Oral administration may be another route for administration of the compounds
described herein, Admidnistration may be via, {or example, capsule or enteric coated tabiets, In
making the pharmaceutical compositfions that mchude at least one compound of any of the
formulae deseribed herein or a pharmaceutically acceptable salt, prodiug, 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 a
diluent, it can be in the form of a solid, semi-solid, or liguid material, which acts as a vehicle,
carrier or medium for the active ingredient. Thus, the compositions can be in the form of tablets,
pills, powders, lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups,
aerosols (a5 a solid or in a liguid medium), cintments 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 ernbodiments, the pharmacentical composition 1 in the

form of tahlets,
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1801457  Some exampies of suitable excipients include lactose, dextrose, sucrose, sorbitol,
mapmitol, starches, gum acacia, caleium phosphale, alginates, tragacanth, gelatin, calcium
siticate, microcrystatline cellulose, polyvinylpyrrolidone, cellulose, sterile water, syrup, and
methyl celluiose. The formulations can additionally include hubricaiing agents such as tale,
magnesium stearate, and mners! oil; wetling agents; emudsitving and suspending agents;
preserving agents such as methyl and propylhydroxy-benroates; swestening agents; and

flavoring agents.

{88146]  The compositions that inchude at least one compound of any of the formulae
described herein or 3 pharnaceutically acceptable salt, 1somer, prodrug, or solvate thereof, can
be formulated so as to provide quick, sustained or delaved release of the active ingredient after
adminisiration to the subject by emploving procedures known in the art. Controlled release drug
delivery systemns for oral administration inchide osmotic pump systems and dissclutional
systems containing polymer-coated reservoirs or drug-polymer matrix formulations, Examples
of controlled release systems are given in 118, Palent 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 devices ("paiches™). Such transdermal patches may be used to provide
continnous or discontinuous infusion of the compoinds described herein in controlled amounts.
The constroction and use of transdermal patches for the delivery of pharmaceutical agents ig
well known in the art. See, ez, ULS, 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.

{80147 For preparing solid compositions such as tablets, the principal active ingredient may
be mixed with a pharmaceutical excipient to form a solid preformuiation compeosition containing
a homogeneous mixiure of a compound of any of the above formulae or a pharmaceuticslly
accepiable sall, prodrug, or solvate thereol. 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

tablets, pills and capsules.

{33148]  The tablets or pills of the compounds described herein may be coated or otherwise
compounded lo provide a dosage form affording the advantage of prolonged action, or 1o protect
from the acid conditions of the stomach. For example, the tablet or pill can include an inner

dosage and an onter dosage component, the latier being in the form of an envelope over the

el
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former, The two components can be separated by an enteric layer that serves to resist
disintegration in the stornach and permit the inner component o pass intact into the duodemaumn
or to be delayed in release. A variety of materials can be used for such enteric layers or coatings,
such materials including a number of polymeric acids and mixtures of polymeric acids with such

materials ag shellae, cetyl alcshol, and cellulose acetate.

(661491 Compositions for inhalation or insuffiation may include solutions and suspensions in
pharmaceniically acceptable, agueous or organic solvents, or mixtures thereof, and powders. The
tiguid 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 1
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 a facemask tent, or intermittent positive pressure breathing machine. Solution,
suspension, of powder compositions may be administered, preferably orally or nasally, from

devices that deliver the formulation in an appropriate manner.

{B8150]  The specific dose level ot a compound of the formulae described heren for any
particular subject will depend upon a variety of factors including the activity of the specific
compound employed, the age, body weight, general health, sex, diet, time of adwinistration,
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 yoay be expressed as a number
of milligrams of a compound of the formula per kilogram of the subject’s body weight {mg/kg).
Dosages of between ghout 0.01 and 200 my/kg may be appropriate. In some embodiments,
about (.01 and 150 mg/kg may be appropriate. In other embodiments a dosage ot between (.05
and 100 mg/kg may be appropriate.  Normalizing according to the subject’s body weight is
particularly useful when adjusting dosages between subjects of widely disparate size, such as
oecurs when using the drug in both children and adult bumans or when converting an etfective

dosage in a non-human subject such as dog to a dosage suitable for a hnman subject,

B0151]  The daily dosage may also be deacribed 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 1,800 to 2,000 mg/day, between about 1 to 1,000 mg/day,

3
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between about 1 to 500 mg/day, between about 100 to 150 mg/day, beiween about 1 to 100
myg/day, between about between about 1 to 50 mg/day, between about 50 to 100 mg/day,
between about 100 1o 125 mg/day, between about 100 to 150 mg/day, between about 100t 175
mg/day, between abowt 100 to 200 mg/day, between about 100 to 225 mg/day, between about
1 1o 250 mg/day, between about 100 to 350 myg/day, between gbout 100 o 400 me/day,

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

{0152]  When administered orally, the total daily dosage for a human subject may be
between 1 mg and 1,000 mg/day, between about 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 o
300 mg/day, between about 300 to 400 mg/day, between about 400 to 500 mg/dav, between
about 100 to 150 mg/day, between about 150 to 200 mg/day, between about 200 to 250 my/day,

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

{603153] The compounds of the present application or the compositions thereof may be
administered once, twice, threg, or four thimes daily, using any suitable mode described above.
Also, adminisiration 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 cycle of treatment. In some
treatment, the compound or the composition thereof is administered continuously, i.e. every day.
Treatment cveles are well known in cancer chemotherapy, and are frequently alternated with
resting perieds 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,

[9154] In a particulsr 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 clinteal efficacy is achieved. Increments of about 1, §, 10, 25, 50, 75,
ar 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.

Synthesis of the Compounds

{(101553]  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 art. Conventional and well-known synthetic methods

may be used in addition to the teachings herein. The synthesis of typical compounds described

74



WO 2015/191743 PCT/US2015/035145

herein may he accomplished as described in the following examples. If available, reagents may
be purchased commercially, ez, from Sigma Aldrich or other chemical suppliers. In general,
compounds described herein are typically stable and isolatable at room teruperature and

[ressure.
General Synthesis

[00156]  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 ditferent. Descriptions of
syntheses follow to provide numerous examples of how the starting materials may vary o
pravide corresponding produets. Given a desived product for which the substituent groups are
defined, the necessary starting materials generally may be determined by inspection, Siarting
materials are typically obtained from commercial sources or synthesized using published
metheds, For synthesizing compounds which are emibodiments 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 Pavamerters

180157]  The terms “solvent”™, “inert organic solvent”, or “inert selvent” refor to a solvent inert
under the conditions of the reaction being described in conjunction therewith {including, for
example, benzene, toluene, acetonitrile, tetrahvdrofuran C“THF), dimethyformamide “DMF™,
chioroform, methylene chloride {or dichloromethane), dicthyl ether, methano!, and the like).
Unless specified to the contrary, the solvents used n the reactions of the present invention are

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

[00158] The compounds of formula (F} may be prepared vsing the method shown in Reaction

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

3
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Reaction Scheme {
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Step 1 - Preparation of a compound of tormula (1)

{0013%]  The compound of formula (1) can be made by treating 5-substituied-2.4,6-
tribalopyrimidine (A} with ammoniom hydroxide in a suitable solvent such as dioxane, where G
18 halo {g.g. iodo, bromo, chiore or fhuore). The reaction is carried out between 30°C and R0°C

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

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

1001607 The compound of formula {2) can he made by corbining compounds (B}, {C) and
(I3} in the presence of a dehydrating agent. Compounds (B), ({7} and (D) may be oblamed
commercially or made by the methods known intheart. X, Y. 2,0, m', R, Rz, R and B are
defined as above, Compound (B} is mixed with Compound (D) in the presence of a coupling
agent such as dipheny! phosphite inv a solvent such as pyridine. After stirming at 8 temperatore
between ambient (Le. room temperature) and 100°C for between 1 and 5 hours, cornpound {C) is
added. After further stirring at a temperature between ambient and 100°C for between 5 and 24
hours, the reaction mixture is cooled to room temperatore. To extract the compound of formula
{2}, an organic solvent such as ethyl acetate {(FtOAc) may be added, followed by washing with
wild base, water, and brine, The organic phase may be concentrated 1o obtain the compound of
formula {23, The compound of formula (2} may be purnified by any suitable method known in
the art, such as chromatography on silica gel. Alternatively, the compound of formula {2) 18
purified dirvectly without an agueous work-up. Alternatively, the cornpound of formula (2) may
be used in the next step without purification. Alkvisulfonyl 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 triphenylmethyl, Boc, or trimethyisityloxymethyl and removed in a subsequent step by

commonly known methods.
Step 3 - Preparation of a compound of formula (3}

[68161]  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} is dissolved in a suitable solvent
and treated {1.e. mixed) with a suitable acid. Suiigble solvents may include, for example,
dichioromethane, dicxane, or other suitable solvents. Suitable acids may include, for example,
triftuoroacetic acid or hydrochloric acid. The reaction may be carried cut at temperatures
between -78%C to ambient temperature. On reaction completion, solvent is removed to obfain

the compound of formula (3).
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Step 4 - Preparation of a compound of formuta (I3

{00162]  The compound of formula (1-1) may geuerally be prepared by coupling compound of
formula (33 and compounid 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 cowpound 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 (IFA), DMSO, DMFE, ethylene glyeol, or
gthanol, The reaction is typically performed at a temnperature between 30°C to 150°C for about
30 minutes to 24 howrs, Alternatively, the reaction may be conducted by microwave at 2
temperature between 100°C to 150°C for about 30 minutes to 24 hours. Alternatively, the
reaciion may be carried out in a sealed tube at a temperature hetween 50°C to 150°C. The
compound of formula (1-2) may generally be prepared by coupling a compound of formula (3}
with a suitable acid in the presence of a couphing agent, such as HATU, DCC, or carbonyl
ditmidarole in the presence of a base such as tricthylamine or ditsopropylethylanune in a
suitable solvent such as dichloromethane or THF. In addition, the compound of formaula (12},
wherein A s C{Q), may generally be prepared by coupling & compound of formula (3) with a
suitable acid in the presence of & coupling agent, such as HATU, DCC, or carbonyl diimidazole
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
tn the art; for exarmple, 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 residus on a silica column, chromatography on ag HPLC, or

crystatlization.

1081631 After synthesis, the compounds may be isolated in the forrn of 4 free base or a salt
{which includes and is not Hmited to a hydrochlornic acid salt form or a trifluoroacetic acid saly
form) and characterized by NMR. Thas, the resulting compounds and therr NMR
characterizations may be either the free base or salt. 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 ®Y is ON and G is €] (2,4-diaming-6-

chioropyrimidine-S-carbonitrile}



WO 2015/191743 PCT/US2015/035145

1801641  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 solutien was
warmed to 50°C and stivred for 3 howrs. The reaction migture was cooled to 10°0 and water (50
iy added. The resulting solid was filtered, washed with water, and dried under high vacoum to
af¥ord 2 4-diamino-6-chioropyrimidine-S-carbonitrile. PH NMR (100 MHz, DMSO) 164.8,
162.6, 161.9, 1158, 77.6. BS/MS miz = 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-flucropyrimidine-2 4-diarmine.
Fxampis 2. Preparation of compounds of formaula (2)

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

and the attachruent point with the quinarolinone, m’ is 0, R is CHCHs, and R is hydrogen

[06165]  Diphenyl phosphite {1.6 mb, .2 mmol} was added to a solution of 2-amino-6-
chlorobenzoic acid (400 mg, 2.3 munol) and {S}-2-{iert-butoxyearbonylaminoYhutanoic acid (616
mg, 3.0 mmol} in pyndine (2 mL). The reaction mixture was stirred at 40°C for 2 hours and 3-
aminopyrarole (232 mg, 2.8 mimol) was then added to the mixture. The reaction was stirved at
SO°C for 16 howrs and cooled to room temperatore. The mixiure was diluted with EtOAc (50
mb}, washed with saturated agoeoys NaHCUO, (1 x 50 mL), brine (58 mL), and dried over
magnesium sulfate. The organic layer was filtered and concentrated in vaciaw to afford material
which was purified by column chromatography on Si(h eloting with EiOGAc in hexanes (10-
T0%) to afford (Sitert-butyl (1-{S-chloro-4-oxo-3-{1 H-pyrazol-3-y11-3 4-dihvdroguinazolin-2-

yhipropviicarbamate. 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 [

{8¥tert-butyl (1-(3-chlore-4-oxo-3-{ VH-pyrazol-3-v1)-3 4-dihydroguinarolin-2-

viethybcarbamate;

{Sy-tert-butyl (eyclopropyl{ S-fluoro-d-ox0-3-(1 H-pyrazol-3-v13-3,4-dihydroguinazolin-2-

yimethyhicarbamaie;

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

ylmethylcarbamate;

(Sy-tert-butyl {eyelopropyl(8-flucro-4-0x0-3-(1 H-pyrazol-3-y1)-3,4-dihvdroquinazolin-2-

vipmethylicarbamate;

(S)-tert-butyl ({8-chloro-4-oxo-3-{1 H-pyrazol-3-yit-3 4-dibydroguinazolin-2-

viKeyclopropyl methylcarbamate;

{S)-tert-butyl {{5~chloro-3-{S-chlore-1H-pyrazol-3-yh-4-ox0-3 4-dihydroquinazolin-2-

vi¥cyclopropylhimethyljcarbamate;

(Sy-tert-butyl (1-{5-chioro-d-oxo-3-(1 H-pyrazol-4-y1}-3 4-dihydroguinazolin-2-

yijethyljcarbamale;

{S)-tert-butyl {{(5~chioro-4-oxo-3-(1 H-pyrazol-d-y1)-3 4-dihydrogquinazolin-2-

v cyclopropyhimethylcarbamate;

(Sy-tert-butyl {{ 5~chloro-4~ox0-3-(1 H-pyrazol-3-yi}-3 4-dihydroquinarolin-2-

vi¥cvelopropyhimethyljcarbamate;

{Sy-tert-butyl (1-{5-chloro-4-axo-3-(1H-pyrazol-4-y1}-3 A-dihydroquinazolin-2-

vhipropylicarbamate;

{Si-tert-butyl {1-{5-chloro-4-ox0-3-(1H-pyrazol-3-vi}-3,4-dihydroguinarolin-2-

yhpropyhearbamate;

{Si-tert-butyl 2-(S-chloro-4-030-3«{ I H-pyrazol-4-v1}-3 4-dibydroguinazolin-2-yijpyrrohidine- 1+

carboxviate;

80



WO 2015/191743 PCT/US2015/035145

(S)-tert-butyl 2-(5-chloro-4-ox0-3-(1H-pyrazol-3-y1)-3,4-dihydroguinazolin-2-vhpvrrolidine-1+

carboxylate:

{S)-tert-butyl ((8-chloro-4-0x0-3-{ I H-pyrarol-4-v1)-3 4-dihydrogquinazolin-2-

yvijeyclopropylimethylicarbamate;

(S)-tert-butyl {cyclopropyl{ 5, 8-dichloro-4-ox0-3-{ H-pyrazrol-4-y1}-3 4-dihydroguinazolin-2-

yvimmethyljcarbamate;

{8)-tert-butyl (cyclopropyl(§,8-dichloro-4-ox0-3-{ 1 H-pyrazoi-3-yi}-3 4-dihydroguinazolin-2-

vimethylcarbamate;

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

yvhipropylicarbamate;

{S)-tert-butyl {1-{8-methyl-4-oxo-3-( 1 H-pyrazol-3-y1}-3,4-dihvdroquinazolin-2-

yvipropylcarbamate;

{S)-tert-butyl ( 1-(S-fluoro-8-methyl-d-ox0-3-(1 H-pyrazol-4-y1}-3,4-dihydroguingzolin-2-
vhpropylicarbamate:

{Si-tert-bulyl (E-{5-fluore-8-methyl-4-ox0-3-(1 H-pyrazel-3-vi)-3 4-dihydroquinazolin-2-

vhpropyvljcarbamate;

{S)-tert-butyl {1-{5 8-dichloro-4-0xo0-3-{1H-pyrazol-4-yi}-3,4-dihvdroquinazolin-2-

ylpropyhcarbamate;

{S)-tert-butyvl {1-(§,8-dichloro-4-ox0-3-{1 H-pyrazol-3-y1}-3 4-dihydroguinazolin-2-

yhpropyicarbamate:

{R-tert-butyl (2-(benzyioxy)-1-{5-chloro-4-ox0-3-( 1 H-pyrazol-4-y1)-3 d-dihvdroquinazolin-2-

vhethyijearbamate,

{R-tert-butyl 2-(benzyloxy}-1-(S~chioro-d-oxo-3-(1 H-pyracol-3-y1}-3,4-dihyvdroguinazolin-2-

yhethylarbamate;

{S)-tert-butyl {1-(5-chloro-3-(5-G-methoxypropyl)- 1 Hepyrazol-3-y}-4-0x0-3 4-

dibydroguinazobin-2-yhpropvhcarbamate;

&1
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{R)-tert-butyl (1-{3-chioro-4-oxe-3-( 1 H-pyrazol-4-vi3-3 d-dihydrogminazolin-2-vi}-2-

hydroxyethybicarbamate;

(R)-tert-buty] {1-(5-chloro-4-oxg-3-{ 1 H-pyrarol-3-y1}-3 4-dihvdroquinazotin-2-yi}-2-

hvdroxyethylicarbanate;

{Stert-butyl (1-{S-chloro-8-fluoro-4-0x0-3~-(1 H-pyrazol-3-yi)-3 4-dibydroquinazolin-2-

yhcthylcarbamate;

{S)-tert-butyt {1 -{5-chloro-&-fluoro-4-ox0-3-(1 H-pyrazol-3-yi}-3,4-dihydroquinazolin-2-

vijpropyhicarbamate;

{Siteri-butyl {(1-(5,&-dichloro-4-oxo-3-{ 1 H-pyrazol-3-yi-3 4-dihydroguinazolin-2-

vhethylcarbamate;

{S-tert-butyl {{S-chloro-3-fluore-4-0x0-3-{1 H-pyrazol-3-yi}-3 4-dihydroquinazoln-2-

v evclopropylimethyljcarbamate;

{S)-tert-butyl {1-(§-bromo-4-ox0~3-{ I H-pyrazol-3-y13-3,4-dihvdroquinazolin-2-

vhypropyljcarbamate,

{5 Mert-butyl (1 -(8-iodo-4-ox0-3-{1 H-pyrazol-3-yi}-3.4-dihydroquinazolin-2-

yhpropyicarbamate;

{S¥-tert-butyl {(1-3~{4-brome-1H-pyrazol-3-yi}-3-chloro-4-oxe-3 4-dihydroguinazolin-2-

vhipropylicarbamate;

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

vlipropylcarbamate;

(S)-tert-butyl {1-3-{4-bromo-1H-pyrazol-3-y1}-S-chloro-4-0x0-3 4-dihydroguinazolin-2-

yijethyllcarbamate;

{S)-tert-butyt {1-{3-(4-bromo-1 H-pyrazol-3-y1}-5 &-dichloro-4-0x0-3 4-dihydroguinazolin-2-

vhethyhearbamate;

(S)-tert-butyl (1-G3-{4-bromo- {H-pyrazol-3-y1)-5 §-dichloro-4-oxo-3 4-dihydroquinazolin-2-
yhpropyhicarbamate;
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{(S¥-tert-butyl {1-{8-iodo-4-oxo-3-{1 H-pyvrazol-4-v13-3 4-dihvdroguinazolin-2-

viipropylicarbamate;

{Sitert-butyl {{S-chloro-4-0x0-3-{1 H-pyrazol-3-vi}-3,4-dihydroquinazohin-2-

vhphenvhimethyhcarbamate;

{(Sytert-butyl {(S-chloro-4-ox0-3~(1H-pyrazol-4-yh-3 d-dihydroquinazolin-2~

vh}{phenylymethyhcarbamate;

{Sitert-butyl {1-(6-fluoro-4-oxo-3-(1 H-pyrazol-3-vi}-3 4-dihvdroquinazolin-2-

yhethylcarbamate;

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

vhropyl)earbamate;

{Sy-tert-butvl {eyclopropvi{6-fluoro-4-oxo-3-(1 H-pyrazol-3-v1}-3,4-dihydroguinazolin-2-

viimethyljcarbamate;

{S)-tert-butyl {1-{S-chloro-3-{4-methyl-1H-pyrazol-3-yli-4-ox0-3 4-dihydrogquinazolin-2-

yhethylicarbamate;

{S¥tert-butyl (1-{5-chlore-3-(S-isobutyl-1 H-pyrazol-3-yi}-d-ox0-3 4-dihydroguinazolin-2-

yhethyljcarbamate,

{S)tert-butyl {1-(5-chlore-3-{5-cyclopropyl-1H-pyrazol-3-yh-d-ox0-3 d-dihydroguinazolin-2-

yhethylicarbamate;

{(8)-tert-butyl (1-(S-chioro-4-ox0-3-(5-{&riflvoromethyl}- 1 H-pyrazol-3-y1}-3 4-

dihydroquinazotin-2-yhiethyhearbamate;

(S¥-tert-butyl (1-{5-chloro-3-(S~-methyl-1 H-pyrazol-3-yh-4-ox0-3 4-dibydroguinazotin-2-

yhethvljcarbamate;

{S)-tert-butyl {1-(8-chioro-6-fluoro-4-oxo-3-{ 1 H-pyrarol-3-v13-3 4-dihvdroguinazolin-2-

vhethyiicarbamate;

{S¥-tert-butvl (1-{5-chloro-d-oxo-3-{1 H-pyrazol-3-y1)-3 4-dihydroqunazolin-2-
ylhbutyhearbamate;
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{Si-tert-butyl (1-{5-{difleoromethyii-4-oxo-3-{ 1 H-pyrazol-3-y11-3 4-dihydrogninazolin-2-

viethylcarbamate;

{Si-tert-butyl {{3-chloro~d-oxa-3-(1 Hopyrazol-3-y1)-3 4d-dihvdroguinazelin-2-

yvi¥cvelobutyimethvljcarbamate;

{S-tert-butyl ((8-chloro-G-flucro-d-oxo-3-{1 H-pyrazol-3-v1)-3,4-dihvdroquinazolin-2-

vi¥cyclobutyhimethylcarhamate;

{S-tert-butyl {cyclobutyl{5-{difluoromethyl}-4-oxo-3-( 1 H-pyrazol-3-yi}-3.4-dihydroquinazolin-

Z-yDmethyicarbamate;

{S}-tert-butyl {1-{4-ox0-3-{1 H-pyrazol-3-y}-8-(iriflnoromethyl)-3,4-dihvdroguinazolin-2-
vhethylcarbamate;

{Sy-tert-butyl {cyclopropyi{d-oxo-3-{ I H-pyrazol-3-vi}-8-(influoromethyl}-3 4~

dilydroguinazolin-2-yiymethylicarbamate;

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

vhethylicarbamate;

{S¥-tert-butyl (1-{7-chloro-4-0x0-3-(1H-pyrazol-3-yh)-3,4-dihydroquinazolin-2-

yhethylcarbamate;

{S)-tert-butyl (1-(8-(difluoromethyli-4-oxo-3-{1 H-pyrazol-3-v13-3 4-dibydroquinazolin-2-

vhethyhicarbamate;

(S)y-tert-butyl (1-(8-(difluoromethvi}-6-fluoro-4-0x0-3-{ 1 H-pyrazol-3-y1}-3,4-dihydroquinazolin-

2-ylcthyhlearbarate;

{S)tert-butyl {{R-chioro-3-fluoro-4~oxo-3-{ I H-pyrazol-3-y1}-2 4-dihydroguinazolin- 2-

vi¥cyelopropyDmethyDearbamate;

(Syteri-hutyl (1-(5-chloro-4-oxo-3-{ 1 H-pyrazol-3-y11-3 4-diiydroquinazolin-2-y1}-2-

methvipropyhearbamate;

{Stert-butyl {1-{8-chloro-5-flucre-4-0x0-3-(1H-pyrazol-3-y1)-3 4-dihydroquinazohin-2-

vilethycarbamate;
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{S)-tert-butyt {cyclopropyl{8-{difluoromethyt}-6-fluoro-d-oxo-3-( 1 H-pyrazol-3-vi 13,4~

dilydroguinazolin-2-yhmethyDcarbamate:

(R-tert-butyt (2-(benzyloxy}-1-(8-chlore-6-fluore-4-oxc-3-{ 1 H-pyrazol-3-yi}-3,4-

dihvdroguinazolin-2-ylethylicarbamate;
; i 3 ¥

(S)tert-butyl (1-{3,8-difluoro-4-oxo-3-( 1 H-pyrazol-3-yh-3 4-dihydroguinazolin-2-

vhethyhcarbamate;

{Sitert-butyl (1-{5-fluoro-4-ox0-3-(1 H-pyrazol-3-y1}-3,4-dihydroguinazolin-2-

viethyljcarbamate;

{S)-tert-butyl {1-{8-fluoro-4-ox0-3~(1 H-pyrazol-3-v1}-3 4-dihydroquinazolin-2-
yhethylDearbamate:(B)-tert-butyl (1-(5,8-dichloro-4-oxo-3-{1H-pyrazol-4-y1)-3,4-

dihydroguinazolin-2-yljethylicarbamate;

{&)-tert-butyl {(1-{5-chloro-3-(5~-chioro-1H-pyrazol-3-vi}-4-0x0-3 4-dihydroguinazolin-2-

vijethylcarbamate;

{S)-tert-butyl (1-(S-chloro-3-(3-fluoro-1 H-pyrazol-3-yl-4-0x0-3 4-diliydroquinazolin-2-

vhethyhicarbamate;

{Sp-tert-butyl (1-(8-chloro-d-0x0-3~(1 H-pyrazol-3-v1)-3 4-dihydroquinazolin-2-

yvhethyDoarbamate;

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

yieyclopropyDmethyvcarbamate;

{(S)-tert-butyl (1-(5-chloro-8-fluoro-4-oxo-3-{ 1 H-pyrazol-4-v1)-3,4-dihydroquinazolin-2 -

yhethvhicarbamate;

{(Sp-tert-butyl (1-{6,&-difluoro-4-oxo-3-(1H-pyrazol-3-y1}-3,4-dihydroguinazelin-2 -

vijethyljcarbamate;

(Sr-tert-butyl {cyelopropyl 6,8-difhuoro-4-0x0-3-( 1 H-pyrazol-3-yi}-3 4-dihvdroquinazolin-2-

viymethyvcarbarnate:

{R)-tert-butyl (1-{8-chioro-6-fluoro-d-oxo-3-(1 H-pyrazol-3-v13-3 4-dihydroquinazolin-2-

yhethvlcarbamate;
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{Shtert-butyl (1-(4-oxo-3-{1H-pyrazol-3-y}-3-(trifluoromethyl}-3,4-dihvdroguinazolin-2-

yhethylearbamate,

(S)-tert-butyl (1-(S-{diflucromethyl}-4-ox0-3-(1 H-pyrazol-4-v1}-3,4-dihydroguinazolin-2-

vhethvlicarbamate;

(&)-tert-butyl {eyclopropyl(S-(dittuoromethyll-4-0xo-3-(1 H-pyrazol-3~-y3-3,4-

dibydroguinazolin-2-ylymethyl jcarbamate;

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

vhethylicarbamate;

{8 )-tert-butyl {(8-chloro-6-fluoro-4-oxo-3-( 1 H-pyrazol-4-y1}-3 4-dihvdroguinazolin-2-

viXeyelopropylimethylcarbamate;

{Si-tert-buty! (1-(8~chlovo-6-tluoro-4-ox0-3-( 1 H-pyrazol-3-y1)-3,4-dihydroquinazolin-2-

yvhipropylicarbamate;

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

vijethyhcarbamate;

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

vhethylicarbamate;

{Sitert-butyl ((&-bromo-3-(4-methyl- 1 H-pyrazol-3-yir4-0x0-3 4-dihydroguinazolin-2-

yi{cvclopropylmethylcarbamate;

{S¥tert-butyl (1-{4-0x0-3-(TH-pyrazol-4-vi}-S-(iriflooromethy -3 4-dihvdroquinazotin-2-

yhethyijcarbamate;

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

yhethylicarhamate;

(8}-tert-butyl (cyclopropyl{d-oxo-3-(1 H-pyrazol-3-yI}-S-{trifluoromethyi)-3 4-

dibydrogquinazohin-2-yDimethyDearbamate;
yorog b, ¥t

{8 )-tert-batvl ((8-chloro-6-fluore-3-Gemethyl- 1 H-pyravol-4-y13-4-0x0-3 4-dihydrogninazolin-2-

viXeyolopropyDmethyvlcarbamate;
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{S)-tert-butyl (1-(5,8-dichloro-3-{3-methyl-1 H-pyrazol-4-y1)-4-0x0-3,4-dibydroquinazolin-2-

vhethylycarbamate;

{S)tert-butyl (1-(8-chlovo-3-(difluoromethyl}-4-oxo-3-(1 H-pyrazol-3-vi-3 A-difvvdroguinazolin-

2-yhethylicarbamaie;

{8)-tert-butyl (1-(R-chloro-S-methyl-4-0x0-3-(1H-pyrazol-3-y1}-3,4-dihydroguinazolin2-
yhethyhoarbamate;(S)-tert-butyl (15, 7-difluoro-4-ox0-3-{1 H-pyrazol-3-y1)-3,4-

dihydroguinazolin-2-yliethvlcarbamate;

{S)tert-butyl {1-(S-chloro-7-flucre-4-ox0-3-(1 H-pyrazol-3-y1}-3 4-dihydroguinazolin-2-

vijethvicarbamate;

{5)>tert-butyl {1-{6-chloro-3-(difluoromethyl}-4-0xo-3-( 1 H-pyrazol-3-y1)-3,4-dihydroguinazolin-

2-yhethyljcarbamate;

{S}-tert-butyl (1-{7,8-diffuoro-4eoxe-3-( H-pyrazol-3-y1}-3 4-dihydroquinazolin-2-

yhethylicarbamate;

(S)-tert-butyl {{(5-chioro-3-(4-methyi- 1H-pyrazol-3-yi}-4-0x0-3,4-dihydroguinazolin-2-

vi}{eyelopropyhimethycarbamate;

(S)tert-butyl ({3-chloro-7-fluoro-4-oxo-3-(1 H-pyrazol-3-yi}-3 4-dihydrogquinazotin-2-

yhi{syolopropyDmethyhicarbamate;

{(Srtert-butyl (1-(5,8-dichloro-4-ozo-3-(1 H-pyrazol-3-y13-3 4-dihvdroquinazolin-2-

yibutyDearbamate;

{S¥tert-butyl (1-(5,8-dichloro-4-0xo-3~(1H-pyrarol-4-v13-3 4-dihvdroquinazolin-2-

yvibutyhcarbamate;

{Shtext-butyt (1-{S-chloro-4-oxe-3-(1H-pyrazol-3-y1)-3 4-dihydrogninazotin-2-

yiyoutvijcarbamate;

(8)-tert-butyi (1-{5-chloro-4-oxo-3-(1H-pyrazol-4-v1)-3 4-diydroguinazolin-2-

yibutylearbamate;

(S)-tert-butyl ((3-chloro-6-fluoro-4-0x0-3-(1H-pyrazol-3-y1)-3,4-dihydroguinazolin-2-

viKevelopropylmethyhcarbamate;

87
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{(Sytert-butyl (1-(5-chloro-6-fluoro-4-oxo-3-( 1 H-pyrazol-3-y1)-3 4-dihydroguinazolin-2-

vhethvljcarbamate;

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

vhethyhcarbamate;

{Srtert-butyl (1-(8~chloro-6-fluoro-4-oxo-3-{ 1 H-pyrazol-3-y1)-3,4-dihydroguinazolin-2-

vhpropylcarbamate;

{Sh-tert-butyl {(8-chloro-6-thuoro-4-oxo-3-(1 H-pyrazol-4-y1}-3,4-dihydroquinazolin-2-

yi¥cyclopropylimethylcarbamate;

{S)-tert-butyl (1-3-{4-bromo-~1H-pyrazol-3-yi}-8-chlore-6-fluoro-d-uxo-3 4-dihydroguinazolin.

2-yhethyhcarbamate;

{8)-tert-butyl (1-{5-chloro-6-fluoro-4-oxo-3-( 1 H-pyrazol-3-yi}-3 4-dihydrogoinazolin-2-

vibutvDearbamate;

{S)-tert-butyl (1-(8-chloro-6-flnoro-d-oxo-3-{1H-pyrazol-4-yi3-3 4-dihydroguinazolin-2-

vhethyhcarbamate:

{8 p-tert-buty! (1-(8-bromo-6-fluoro-4-oxo-3-{ 1 H-pyrazol-3-vi)-3 4-dihydrogquinazolin-2-

vhethyhcarbamate;

{S)-tert-butyl ((8-bromo-6-fluore-4-oxo-3-(1H-pyrazel-3-yH)-3,4-dihydrogninazolin-2-

vi¥cyclopropyviimethylicarbamate;

(8)-tert-butyl (1-{4-0x0-3-(1H-pyrazol-3-yh)-3 4-dikydroguinazolin-2-yhethyl Jearbamate;

{Sktert-butyl {{8-chioro-6-fluore-4-oxe-3-( 1 -trityl- 1 H-imidarol-4-yi}-3 4-dihydroquinazolin-2-

yieyclopropyviynethyvlicarbamate;

{8)-tert-butyl (1-{S-chloro-d-oxo-3-(1-trityl-1 H-imidarol-4-y1)-3,4-dihydroquinazolin-2-

yhbutyljcarbamate;

{S}tert-butyl (I-{&-chloro-6-fluoro-4-oxo-3-( {-trityl- 1 H-imidarol-4-v1}-3 4~dihydroguinazolin-

Z-yhethyljcarbamate; (8 -tert-butyl (1-(5.R-dichloro-4-oxo-3-{1-((2-

{trimethylsilyhiethoxyymethyly-1 Heimidazol-4-y1)-3 4-dibydroguinazolin2-yDethyhcarbamate.

BS/MS 5542 (M+H');

X
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{S)-tert-butyl {1-{5-chloro-4-0x0-3-(1-{{2-(trimethylsilylethox vimethyl-1 H-inudazol-4-y1)-3.4-
dilyydroguinazolin-2-yhethylicarbamate. ES/MS 520.2 (M+H™);

(S)tert-butyl ((S-chloro-d4-oxo-3-(1{(2-(trimethyisilylethoxyimethyl-1 H-imidazol-4-31}-3 4-

dihydroguinazolin-2-yh{cyclopropylimethylicarbarnate. BU/MS 546.2 (M+HY; and

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

vhethyljcarbamate.

C. Preparation of a compound of formula (2) where nis 1, R1 is 8G,CH;, Y is N, 2 is CH, X is

C and the attachment point with the quinazolinone, m’ is 0, B is hydrogen, and R® {s CH,OH,

G
w3
MS/ O C:::\\
LT

N "‘N \\‘/’ e
HNL. O -
T~
G i

[00166]  iu a solution of (S)tert-butyl (1-(5-bromo-4-oxo-3-(1H-pyrazol-3-y1)-3,4-
dihydroguinazolin-2-ylpropyljcarbamate (300 mg, 0.67 mmol) in DMSO (3 mL), sodium
methanesulfinate (266 mg, 2.6 munol), cesiom carbonate (125 mg, 0.39 mmol), copper iodide
{57 mg, 0.30 mmol) aud ($)-profine (62 mg, 0.54 numol} were added. The resuliing mixture was
degassed nnder Argon, sealed, and heated to 30°C. After 18 hours, the reaction was cogled,
poured inte EtOAC, and washed with HO. The organic phase was porified by colummn
chromatographyy on silica eluting with EtOAC in hexanes {0-100%) to afford {S-tert-butyl {(1-(5-
(methylsul{onyl)-4-ox0-3-(1H-pyrazol-3-y1}-3 4-dihydroquinazolin-2-yUpropyl jearbamate.
BS/MS oz = 448.1 (M+H.

3. Preparation of a compound of formula (2) in whichnis 1, R is ON, Yis N, X is CH, ZwC

and the attachment point with the guinazolinone, m' is 0, B is hvdro en, and B is CH-CH,
L q YOreg

34
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{B8187]  (Sitert-butyl (1-(S-bromo-d-oxo-3-(1 H-pyrazel-3-y1}-3,4-dihydroquinazolin-2-
yhpropyhoarbamate (400 myg, 0.89 mmol), zine cyanide (126 mg, 1.07 mmol), and
tetrakis{triphenylphosphine)palladiim(0) (103 mg, .09 mmol} were combined in NMP and
degassed under Argon. The resulting solution was heated 1o 120°C with a microwave for 2
hours. Upon cooling, the reaction was poured into FtOAc and washed with satd. ag. NaHCG;
{3x}). The solvent was removed in vacuoe from the organic phase and the residue was purified by
column chromatography on sitica eluting with EtOAc in hexanes (0-100%) to afford ¢ Sitert-
butyl (1-(5-cyano-4-ox0-3-{1 H-pyrazol-3-y13-3 A-dilrydroquinazotin-2-yvipropylicarhamate.

ES/MS m/z = 394.9 (M+H".
E. Preparation of the below compound of formula (2} using the above methods:

(S ptert-butyl (1-(3-cyano-4-0x0-3-(1 H-pyrazol-4-v13-3,4-dihvdroquinazolin-2-

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

F. Preparation of a compound of formula (2} wherenis 1, RV s ON, ¥V is N, Xis CH, Z is C and

the attachment point with the quinazolinone, ' is 0, R” is hydrogen, and R s CHLCH,

j00168]  {S)iert-buiyl (1-(8-iodo-4-oxo-3-(1H-p yrazol-3-y-3 4-dihydroquinazolin-2-
yhpropyljearbamate {500 mg, 1.01 ramol), zine cvanide (142 mg, 1.21 mmol), and
tetrakis(triphenyiphosphinelpalladiumi®) (117 mg, 0.10 mmol) were corbined in NMP {4 mL)}
and degasased 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 F1OAc and washed with

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

9G
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by eolurnn chromatography on silica eluting with EIOAc iy hexanes (0-100%) to afford {S-tert-
butyl {1-{8-cyano-4-0x0-3-{ | H-pyrazel-3-yi)-3 4-dihydroguinazolin-2 - yDpropvicarbamate.

ES/MS sz = 304.9 (M+H

(3. Preparation of the below compound of formula {2) using the methods desoribed in Hxample

2¥ and Reaction Theme |

{S)-tert-buty! {1-¢8-cyano-4-0x0-3~(1 H-pyrazoi-4-yi}-3 4-dihydroguinazolin-2-

yhpropylcarbamate;

{S)-tert-butyl ({S-cyano-3-{d-methyl-1 H-pyrazob-3-yh-4-oxo-3 4-dihydroguinazolin-2-

vi}eyelopropyymethyvlicarbamate;

{8i-tert-butyl (1-{&-cvano-6-fluoro-4-oxo-3-(1 H-pyrazol-3-v1}-3,4-dihydroquinazolin-2-

viethvljcarbamate; and

{S)tert-butyt ({R-cyano-6-fluoro-4-oxo-3-( 1 H-pyrazol-3-v13-3 d-dihydroguinazolin-2-

vi¥cyelopropylimethyhcarbamaie;

H. Preparation of a compound of formula (2) where ris 1. R is eyelopropyl, Y is N, Zis CH, X

. . . - . . - 5. 3. .
i3 C and the attachment point with the quinazohinone, m' is G, R is hvdrogen, and R is CHCH;

H’ Y N
~ /;;‘,‘L,\\ N//"/!\\ ///\\\
HNL

{0016%]  {(Sitert-butyl (1-{5-bromo-4-0x0-3-{ 1 H-pyrazol-3-y1}-3 d-dihydroguinazolin-2-
yhipropyljcarbamate (250 myg, 0.56 mmol}, cyclopropyiboronic acid (118 mg, 1.4 mmol), {117~
bis{diphenyiphosphinoferrocens]dichloropailadium{Ih) (70 mg, 0.1 mnol}, XPhos Pd G2 {50
myg, 0.03 mmol}, and ceshum carbonate (545 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 to isolute and purified by silica gel chromatography (24 g
column, O - 70% EtOAc / hexane) to give (Sitert-butyt (1-{5-cyclopropyl-4-oxo-3-{ 1 H-pyrazol-

3-¥13-3,4-dihydroguinazolin-2-yhpropyljcarbamate.
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H. Preparation of a compound of formula (2 wherenis 1L, R s CL Yis N, Xis OH, 7 1s C and

the attachment point with the quinazolinone, m' is 0, K is hydrogen, and R7 is CH,0H

{B0170]  Ten percent of Palladium on carbon (100 myp) was added o a solution of (R)-tert-
butyt (2-(benzyloxy}-1-{5-chloro-4-0x0-3-( 1 H-pyrazol-3-yi)-3 4-dihvdroguinazolin-2-
yhethvlicarbamate (500 mg, 1.01 wmol) in 111 ethyl acetate/methano! (10 mL). The reaction
mixture was stirved under a hydrogen atmosphere for 6 hours and Bltered over Celiie and
concentrated to afford (R}-tert-butyl (1 -{S-chloro-4-ox0-3-{  H-pyrazol-3-vi}-3.4-
dihydroquinazolin-2-yh-2-hydroxyethylicarbamate. BS/MS vt = 406.1 (M+H).

L. Preparation of the below compound of Forroula (2 using the methods described in Example

2H and Reaction Scheme §

{R}-tert-butyl (1-{5-chloro-4-oxo-3-({H-pyrazol-4-v1}-3 4-dihydrogquinazolin-2-vi -2~
hydroxyethyl jearbamate (R }tert-butyl (1-(&-chloro-6-fuoro-d-oxo-3-{ 1 H-pyrazol-3-y11-3,4-

dihvdroquinarolin-2-vl}-2-hydroxvethyljcarbamate.
Example 3. Preparation of compounds of formauda (3}

A. Preparation of a compound of formula (3) where nis |, R is chloro, Yis N, Xis OH, 2 is C

and the attachment point with the quinazolinone, ' 18 ¢, R” is hydrogen, and R is CH.CH,

J\)L A

/j\ {,J\

\\:/\

~ //\\

Rty

(0171 Trifluorcacetic geid (.4 ol was added to a suspension of (8)-tert-butyl (15~
chloro-4-oxe-3-(1 H-pyrazol-3-v1}-3,4-dihydroquinarohin-2-vhipropyDearbamate {100 myg, 0.25

mmol} in dichloromethane (1.6 mL}. The solution was stirred at room temperature for 3 houors
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and concentrated in vacue to aftord (8)-2-(1-aminopropyl}-S-chiore-3-( 1 H-pyrazol-3-

vliquinazolin-4(3H)-one 2,2, 2-trifluorogcetic acid salt. ES/MS m/z = 304.1 (M+H ).

B. Preparation of the below compounds of formuda (3) using the methods in Example 3A and

Reaction Theme Lk

(83-2-(1-aminosthyl}-5-chioro-3-(1 H-pyrazol-3-vhquinazolin-4¢3H}-one;
{S)-2-{aminodcyclopropylimethyhy-5-fluoro-3-(1 Hepyrazol-3-vhquinazolin-4{ 3H }-one;
{S3-2-{aminof{cyclopropylimethyl-3,8-diflvoro-3-( 1 Hepyrazol-3-yhiguinazolin-4{3H)-one;
{8)2-{ammo{cyclopropyiimethyly-8-thuoro-3-(1 H-pyrazol-3-yliquinarolin-4 3H }-one;
{(8)-2~{amino{cyclopropylimethyh-8-chloro-3-( i H-pyrazoi-3-vhquinazolin-4{3H -one;
{S)-2~(amine{cyclopropylimethyt)-5-chloro-3-{5-chloro- 1 Hepyrazol-3-vlquinazolin-4{3H)-one;
{83-2-(1~aminocethyl}-5-chioro-3-(1 H-pyrazol-4-yhiquinazolin-4(3H }-one;
{S}-2-(avoino{cyclopropylmethyvii-S-chlore-3-{ | H-pyrazol-4-yliguinazolin-4{3H}-one;
(8)32-{aminof{cyclopropylimethyl)-S-chicro-3-{ 1 H-pyrazol-3-viguinarolin-4(3H}-one;
{S}2-{ 1 -aminopropyl}-5-chloro-3-{ 1 H-pyrazol-4-yhguinazolin-4{3H}-one;

{(8¥-2-{ ~aminopropyi-S-chloro-3-( Hepyrazol-3-vliguingzolin-4(3H}-ane;
{8}-5-chloro-3-(1 H-pyrazol-4-yi}-2-{pyrroidin-2-yliguinazolin-4(3H)-one;
{5}-S-chloro-3-{1 H-pyrazol-3-y1}-2-(pyrrolidin-2-yhuinazolin-4(3H}-one;
{S)-2-(amino{cyclopropylimethyl}-8-chloro-3-{ 1 H-pyrazol-4-ylguinazolin-4(3H-one;
{S)-2-{amino{cyclopropyiimethyl)-5. &-dichloro-3-(1 H-pyrazol-4-vijquinazolin-4(3H)-ong;
{8)-2-{amino{cyclopropyhimethyl}-§,8-dichlore-3-(1 H-pyrazol-3-yiguinazolin-4(3H}-one;
(8)3-2-{ I-aminopropyl}-8-methyi-3-( 1 H-pyrazol-4-vhquinazolin-4(3H-one;

(8)-2-{Traminopropyl-8-methyl-3-( H-pyrazol-3-yhiguinazelin-4(3H)-one;
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{8}-2- L-aminopropyi}-S-finoro-8-methyl-3-{(1 H-pyrazol-4-vhquinazolin-43H}-one;
{(832-{1-aminopropyl +-S-fhoro-8-methyb-3-(1 Hopyrazol-3-yhguinazolin-4(3H)-ong;
(33-2-(V-aminopropyli-5, E-dichiora-3-( Hepyrazol-4-yhguinazolin-43H-ong;
{Sy-2-(1-amnopropyi}-5,&-dichlioro-3-(1 H-pyrazol-3-yhiquinazolin-4(3 H)-one;
{R¥-2-{1-amino-2~-(benzyloxyicthyl}-S-chioro-3~-(§ H-pyrazol-4-ylquinazolin-4{3H}-ong;
{(R3-2-(1-amino-2-(henzvioxylethyi-S-chioro-3-{ 1 H-pyrazol-3-yljgquinazolin-4{3H}-one;
{8}-2-{ L-aminopropyl-S-chioro-3-(5-(3-methosypropyli-1 H-pyrazol-3-yliguinazolin-4{3H}-one;
{R3-2-{1~amine-2-hydroxyethyl-5-chloro-3-( 1 H-pyrazol-4-vhiquinazolin-4{3H}-one;
{R32-{1-amino-2-hydroxyethyl}-5~-chioro-3-{1 H-pyrazol-3-ylquinazolin-4{3H}-one;
{S3-2-(1~amincethyl)-S-chlore-8-flucre-3-{ 1 H-pyrazol-3-ylguinazolin-4(3Hone;
{(832-(1-aminopropyi-3-chloro-&-fluore-3-{ 1 Hepyvrazol-3-yhiquinazolin-4{3H}-one;
(83-2+{l-ammoethyl)-5 &-dichlora-3-(1 H-pyrazol-3-yvhguingzolin-4(GH}-one;
{(8)-2-{amino{cvelopropyhmethyvi)-5-chloro-8-fluore-3-( 1 H-pyrazol-3-yhguinazolin-4{3H }-ong;
{8)-2-{ {-aminopropyi}-5-bromo-3-(1H-pyrazol-3-viquinazolin-4(GH-one;
{8}-2-{1-aminopropyl }-3-(4-bromo- | Hepyrazoi-3-vl}-5-chioroguinazolin-4{3H}-one;

{8}-2-(1 ~aminopropyl-S-brome-3-(1 H-pyrazol-4-yDiguinazolin-4(3H}-one;

(8)-2-{ F-aminoethyl-3-(4-bromo-~1 H-pyrazol-3-y1}-5-chloroguinazolin-4(3H -one;
{S)-2-{ 1 -aminoecthyl3-3-{4-bromo-1H-pyrazol-3-y1}-5,8-dichloroquinazolin-4{3H}-one;
{S)-2-(1-aminopropyi}-3-(4-browo- L H-pyrazol-3-v11-5,¥-dichloroquinarolin-4(3H}-one;
(8¥-2-{amino{phenvl imethyi-S-chioro-3-{1H-pyrazol-3-yliguinazolin-4{3H }-ong;

(8)3-2-{amino{phenyl pmethyl}-S-chioro-3-{1 H-pyrazol-4-yljgninazolin-4{3H y-one;
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{8)-2~{ }-aminoethyl-6-fluore-3-(1 H-pyrazol-3-yliquinazobin-4(3H-one;

{8)-2-{ L-aminopropy}-6-flooro-3-{ 1 H-pyrazol-3-vhiguinazolin-4(3H)-one;
{(8)-2-(amino{cyclopropymethyl-6-fluore-3-{ 1 H-pyrazol-3-yljguinazolin-4{3H}-one;
{S3-2-(1-aminoethyl}-3-chloro-3-{4-methvl-1 H-pyrazol-3-yikpuivazolin-4{3H}-one;
(8)-2-{1-aminoethyl}-S-chloro-3~(5-isobutyl-  H-pyrazol-3-ylguinazolin-4{3H }-one;
{(S8)2-{1-aminoethyl}-S-chlore-3-(S-cyvelopropyi-1 H-pyrazol-3-yiquinazolin-4(3H}-one;
{R}-2-{1-aminoethyl}-S-chloro-3-{S-{irifluoromethyi)- 1 H-pyrazol-3-yhquinazolin-4{3H}-one;
{83-2~(1-aminoethyl}-5-chloro-3-{ S-methyl-1 H-pyrazol-3-vhiquinazolin-4(3H}-one;
{83-2-{ L -amuinopropyl-3-(methylsulfony-3-(1 H-pyrazol-3-viuinazobn-43H}-one;
{83-2-{1-aminopropyi p4-ox0-3-{1 H-pyrazol-3-vH-3,4-dihvdroquinazohine-5-carbonitrile;
(8¥-2-(L-aminopropyl -4-0x0-3-{1 H-pyrazol-4-vi}-3,4-dihydroguinazohne-S-carbonitrile;
(832 L-aminopropyl F4-0x0-3-(1 Hepyrazol-3-y13-3 4-dihvdrogquinazoline-8-carbeonitrile;
{{8)-2-(L-aminopropy-4-oxo-3-(1 H-pyrazol-4-v1}-3,4-dihydroquinazoline-8-carbonitrile;
{8)-2-{ I-aminocthyl-8-chloro-6-fluore-3-(1 H-pyrazol-3-yljguinazolin-4(3H}-one;

{832-{ 1~aminobuatylS-chloro-3-(1H-pyrazol-3-vhigninazolin-4(3H}-one;
{R}-2~(1-aminoethyl}-S-(difluoromethyl-3-(1 H-pyrazol-3-vlguinazolin-4(3 H}-one;

{8)-2-{amimo{cyclobuiylimethyl)-5-{diffuoromethyD-3-(1 Hopyrazol-3-vhquinazolin-4 3 H}-one;

{$3-2-{aminc{cyclobuivlimethyl-S-chlore-3-(1 H-pyrazol-3-vliquinazolin-4(3H }-one;

{5)-2-{amino{cyclobutylmethyi}-#-chloro-6-fluoro-3-{ 1 H-pyrazol-3-yhguinazolin-4(3H}-one |

(8)2-{-aminoethyl 1-3-{1 H-pyrazol-3-yl}-8-(iriflucromethyguinazolin-4 3 H-one;
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{S)-I-{amino{cyeiopropyDmethyli-3-(1 Hepyrazol-3-y1}-8-{iriflucromethyl ygminazolin-4{3H)-

G0RES

{8)-2-(}-aminoethvi}-6-chloro-3-{ 1 H-pyrazol-3-vhiquinazolin-4{3H}-one;

{(83-2-( L-aminoethyl}-7-chlore-3-{ 1 H-pyrazol-3-vhquinazolin-4{ 3H}-one;

{S)-2-{1-aminoethyl}-8-{difluoromethyl }-3-( L H-pyrarol-3-vljgquinazolin-4{3H }-one;

{S3-2-{1 -aminoethyh)-8-(difhuoromethyl3-6- fuorn-3-( H-pyrazol-3-vhguinazolin-4(3H-one;

{8)-2-(1-amino-2-methylpropyl-3-chloro-3-(1 H-pyrazol-3-ylguinazolin-4(3H hone;

{(8)-2-{1-aminoethyl}-8-chloro-5-fluore-3-{ | H-pyrazol-3-yhiquinazolin-4{3H-one;

{S}2-{amino{cyclopropyhmethvi}-8-{difluoromethy 6 fluore-3-(1 H-pyrazol-3-yiiguinarolin.

4{3H}-one;

{(8)-2-(amino{cyclopropybmethyl}-8-chioro-5-fooro-3-{ 1 H-pyrazol-3-ylquinazolin-4{3H}-one;

{R)-2-¢ F-amino-2-hydroxyethyD-8-chloro-6-fluore-3-( 1 Hopyrazol-3-yliguinazolin-4{3H}-one;

{(8)-2-{T-aminoethyl)-5,8-difluoro-3-(1H-pyrazoi-3-yljquinazoiin-4{3H -one;

(S3-2-{1-aminoethyl-5-fluoro-3-(1 H-pyrazol-3-vhiquinazolin-4(3H }-one;

{5}-2-(1-aminoscthyl}-S-fluore-3-(1 H-pyracol-3-yhgquinazolin-43 Hi-one (532~ -aminocethyl -

5,8-dichloro-3-{ 1 H-pyrazel-4-yhquinazolin-4{ 3H}-one;

{$3-2-(1 ~aminoethyl}-S-chlorg-3-{5-chloro- 1 H-pyrazol-3-yhquinazolin-43H}-one;

(8}-2-{ 1 -amincethyi}5~chloro-3-(5-fluore-1 Hepyrazol-3-vlguinazolin-4{ 3t }-one;

{832+ L-aminoethyy-8-chlore-3-{ 1 H-pyrazol-3-yhquinazolin-4{ 3H -one;
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{R-2-(aminof{cyclopropylimethyly-S-chlors-3-{F H-pyrazol-3-yhiguinazolin-4{ 3H }one;

{8}-2-(1-aminoethyh-5-chloro-&-thaoro-3-{ H-pyrazol-4-yhquinazolin-43H}-one;

{832 Laminoethyl}-6,8-diftuore-3-(1 H-pyrazol-3-vhiguinasolin-4(3H-one;

{S)-2-{aminof{evelopropylimethyl}-6,8-difluoro-3-{ 1 Hepyrazel-3-vllguinazolin-4{ 3 H}-one;

{(R}-2-{ -aminoethyl}-&-chloro-6-fuoro-3-{ 1 H-pyrazol-3-vhquinazolin-4( 3 H}j-one;

(S3-2-(Framinoethyl b 3-(  H-pyrazel-3-y1-5-(ritluoromethyhiagnnazolin-4(3H -one;

{53-2-{1-aminoethyi-5-{diflnoromethyl)-3-(1 Hepyrazol-d-viguinazolin-4 (3 y-one;

{8}-2-{amine{ovclopropylmethyl}-3-(ditluoromethyD-3-1 Hepyrazol-3-yDguinazolin-4(3H}-

one;

(R)-2-{1-aminocthyt-5-{difluoromethy -3 -1 H-pyrazol-3-yhiguinazolin-4{ 3H}-one;

{53-2-{1~aminoethyl}-8-chloro-6-fuore-3-{  H-pyrazol-4-yhiquinazolin-4(3H-one;

{8)-2+{ ~aminopropyi }-8-chlora-6-fluore-3-(1 H-pyracol-3-vhiquinazolin-4(3H-one;

{S)-2-{amino{cyclopropyDmethyh-8-chioro-o-fluore-3-{ 1 Hepyrazol-4-vDguinazolin-4(3H)-one;

{83-3-(S~amino-1H-pyrazol-3-y1}-2-{ 1 -aminoethyl}-5-chlorogquinarolin-4(3 H}-one;

{S3-2-{amino{cyclopropyhmethyl 3-3-(4-methyl- 1 H-pyrazol-3-yi}-4~ox0-3,4-dihydroguinazoline-

R~carbomirile;

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

{8)-2-(t-aminoethyh-3-chloro-3-(3-methyl-1H-pyrazol-4-yijguinazolin-4(3H-one;
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{(S¥y-2-{amino{cyclopropylimethsy 3-3-(1 Hepyrazol-3-vi - S-{iriflucromethyligninarolin-4(3H)-

L4

{832~ {-aminoethyl}-5,8-dichlore-3-(3-methyi- 1 H-pyrazol-4-vlguinazolin-4{3H-ong;

{(8)-2-{L-aminoethyD-&-chloro-3-{diftuoromethy-3-( 1 H-pyrazel-3-yhquinazolin-43H}-one;

(8)-2-{}-aminoethyl}-8-chloro-S-methyl-3-( 1 H-pyrazol-3-yijguinazolin-4(3H}-one;

{(S3-2-(aminof{cyclopropylimethyl-8-chloro-6-fluors-3-3-methvl- 1 Hpywazol-4-vliquinazolin-

4(3H}-one;

(83-2-{ L-aminoethyi}-3,7-difluoro-3~( H-pyrazob-3-yvhquinazolin-4(3H}-one;

{S)-2-(t-aminoethvly-S-chioro-7-fluore-3-(1 Hopyrazol-3-yhiguinazolin-43Hy-one;

{S3-2-{1 -annnoethyl}-6-chloro-S-{diflucromethyi}-3-( H-pyrazol-3-yikquinazohin-4(3H pong;

{S)-2-(1-aminoethyly-7 8-difhuore-3-(1 H-pyrazol-3-yijuinazolin-4(3H}-one;

{(83-2-(1-aminopropyl-S-cyclopropyl-3-(1 H-pyrazol-3-vliguinazolin-4(3H}-one;

{S)-2-{amino{cvclopropylimethyl-S-chloro-3-{4-methyi-1 H-pyrazel-3-yhguinazolin-4{3H y-one;

($3-2-{aminof cyclopropyl imethyl-S-chlore-7-fluors-3-(1 H-pyrazel-3-yiguinazolin-4{3H }-one;

{53 2-(1-amincbutyl}5,8-dichlore-3-(1 H-pyrazol-3-vlhiguinazoiin-4(3H}-one;

{(8}-2-{ T-aminobutyl-5 E-dichloro-3-(1 H-pyrazol-4-yiquinazelin-4{ 3 H}-oneg;

{Sy2-{1-aminobutyl}-S-chloro-3-{1 H-pyrazol-3-vhiguinarolin-43H-one;

{S3-2-(1~aminobuty}-5-chloro-3-(1H-pyrazol-4-yhgquinarohn-4(3H}-one;
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{83-2-{ L-aminoethyl}-5~-chloro-6-fluoro-3-{ 1 H-pyrazol-3-vijquinazolin-4{3H -one;
{832-{L-aminoethyl)-5-chloro-6-fluore-3-{1 H-pyrazol-4-viquinazolin-4(3H -one;
{8}-2-{1-aminopropyl}-8-chioro-6-fhuoro-3-{1 H-pyrazel-3~ylguinazolin-43H }-one;
(8)-Z-{amino{cyclopropyDmethyh-5-chloro-6-fluore-3-(1H-pyrazol-3-yDauinazolin-4(3H-one;
(8}-2-(1-aminobutyl}-S-chloro-6-fluore-3-(1 H-pyrazol-3-yhguinazolin-4{ 3H -one;
{33-2-{-aminoethy!-3-{4-bromo-1H-pyrazol-3-y13-8-chiloro-6-flucroquinazelin-4{ 3H)-one;
{3}-2-(1~amincethyl-8-chloro-6-fluore-3-(1 H-pyrazol-4-vhguinazolin-4 3 H)-ong;
(8)-2-{amino{cyclopropylimethyl}-8-chloro-6-fluors-3-(1 H-pyrazol-4-yhiguinarolin-4(3H)-one;
{8)-2-(} -aminoethyl}-6-fluoro-4-oxo-3- {H-pyrazol-3-y1)-3,4-dihvdroquinazoline-8-carbonitrile;

(S)-2-{amino(cyclopropylmethyly-6-fluoro-4-0x0-3-{ | Hepyrazol-3-y1)-3 4-dihydrogquinazoline-

8-carbonitrile;
{8)-2-(T-aminoethyl +3-(1H-pyrazol-3-vliguinazolin-4(3H}-one;

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

{8 )2~ 1 -aminoethyl}-5-chloro-3-(1 -((-{trimethyisiiyhethox vimethyl- 1 Heimidazol-4-
viquinazolin-4(3H}-one, ES/MS 4201 OM+H )
{5}-2-{amino{cyclopropylimethyl)-5-chloro-3-(1 Heimidazol-4-yDquinazolin-4(3H one; and

(8}-2-(1-aminoethyi}-S-chioro-3-( 1 H-pyrrol-2-vliguinazolin-43H}-one.

. Preparation of a compound of formula (3} where n is 2, R’ is chlore, R is fluoro, 7 is N, Yis
~ . . . . . . 5 . w3 .
CH, X i3 C and the attachment point with the guinazolinone, m’ is 0, R7 {s hydrogen, ansd B’ is

cyelopropyl

G4
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001721 To a solution of (S)-tert-butyl {{8-chloro-6-flusro-4-ox0-3-( 1 -trityl- 1 H-imidazol-4-
yi3-3 d-tdibydrogquinazolin-2-ycyclopropylmethyDoarbamate (638 mg, 0.94 mmol) in DOM {5
mL} were added tricthylsilane {(0.75 mL, & mmol} and TFA (1.4 mL, 19 mmol). The mikture
was allowed to stir at ambient temperature until LOMS indicated completion, at which point the
reaction was concentrated /rn vacuo. The resulting residue was suspended in water, washed with
toluene, frozen and lyophilized to provide (8)-2-(amino{cyclopropylimethyD-8-chloro-6-fluorg-

3-{1 H-inudarol-d-vhiquinarolin-4(3H-one, ES/MS 334, (M+H".

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

Resction Theme §

{8}-2-(1-aminobutyl}-5-chlore-3-(1 H-imidavol-d-yliquinazolin-4(3H-one. ES/MS 31&.1
(M+H T and

{8}-2-¢ L-aminoethyl}-8-chloro-a-fluors-3-(1 Heimidarol-4-v1 jguinazolin-4( 3H }-one. ES/MS
30R.0 (MHHT).

Example 4. Preparation of compounds of fermula (D

A Preparation of a compound of formula (1) where X is CH, Y ta N, 7 is € and the attachment
. . . . . . . . . . 3w e 5.
point with the guinazolinone, A s a single bond, nis 1, R is chlore, m' is O, R is CHLOM, R s

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

881731 2-Propancl (3 mL} was added to (8)-2-(1-aminopropyl i-S-chloro-3-{ {H-pyrazol-3-

viquinazehin-4(3H}}one 2,2 2-triflucroacetic acid salt (4.25 mmol} and the resulting solution
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was transferred to a vial containing 2.4-diamino-g-chloropyrimmdine-S-carbonitrile (42 mg, .25
nunol). Ditsopropylethyvlamine (8.25 mL, 1.5 mmol) was added 0 the suspension and the
reaction mixture was heated o 130°C for 14 hours in the microwave, The reaction was cooled
o room temperature and concentrated. A DMSBO solution of the orade mixture was then
purified by HPLC eluting with 5%6-95% water/acetonitrile (0.1%v/v inifluoroacetic acid). The
appropriate fractions were pooled and lvophilized to afford (8)-2.4-diamino-6-((1-(5-chloro-4-
ox0-3-{ 1 H-pyrazel-3-yii-3 4-dibydroguinazolin-2-vipropyDanmino pyrimidine-S-carhontirile
{(Compound 1), 'H NMR (400 MHz, DMSO} 8 13.21 (brs, 1H), 7.92 ¢d, J= 2.4 He, 1H), 7.80
(dd, ¥ =83, 78 Hz, 1H), 7.64 - 7.57 {m, 2H}, 658 {d, ] = 2.4 Hz, 1H), 4.69 ~ 4.62 (m, 1H},
2.05 - 1.93 {m, 1H), 1.85 — 175 fm, 1H), 075 (1, = 7.3 Hz, 3H). BS/MS 437.1 (M+HD).

B. Preparation of the below compounds of formula (1) using the methods described in Example

4A and Reaction Theme ©

{Sy4-amino-8-{{1 «{S-chioro-d-oxo-3-( I H-pyrazol-d-yi}-3 d-dibvdroquinazolin-2-
vhethyDaminopyrimidine-S-carbonitrile {Compounnd 23 TH NMR (400 Mz, DMSO) § 8.04
(s, 1H}, 7.84 {5, 2H), 7.75{d, I =8 Hz, ZH}, 7.60(dd, 1 = §.4, 1 2 Hz, 1H), 7.57{dd, I = 6.4, 1.2
He, 1H), 7.45 (be, 2H), 4.94 (m, 1H), 1.38¢d, ¥ = 6.3 Hz, 3H). ES/MS 408.1 (M+H )

{8 p-deamino-6-{{ 1 -{§-chlore-3-(d-methyi-1H-pyrazol-3-yl}-4-0x0-3 4-dihydroguinazohn-2-
yvliethyhaminoipyrimidine-S~carbonitrile {Compound 33 1H NMR (400 MHz, DMSO} 6 12.82
{ba, TH), 7.81 (s, 1H}, 7.71 &, ¥ = 8 He, 1H}, 7.61-7.57 (m, 2H), 7.57-7.53 {m, 2H}, 7.21 (m,
2H), 4.80 {app pent, T= 7 Hz, 1H), 1.87 (s, 3H), 145 (d, | = 7 Hz, 3H). ES/MS 422 HM+H )

{R}-4~-aming-G-{{ 1 -{5~chloro-3-{5-isobutyl-1H-pyrazol-3-vi-4~0x0-3 4-dihvdroquinazelin-2~
yhethyhaominolpyrimidine-S-carbonitrile (Compound 4} 1H NMR (400 MHz, DMS0Y 4 12.98
(s, 1H}, 7.87 {s, 1HL 773 (6, I =8 He, 1 H), 7537 (dd, J = 8,1 He, 1H), 7.53 {(dd, I = 8,1 Hz, 1H},
7.44{d, =6 Hz, IH}, 7.21 {s, 1H), 4.80 {app quintet, } = 7 Hz, {H), 2.34 (m, 2H), 1.79 (m,
THY, 13844, J =7 He, 3 H), 101 (4, T = 6 Hz, 6H). 464.1. BS/MS 422.1 (M+H);

(S 1-d-amino-6-{{1-{ 3-chloro-3-(S-cyclopropyl-1 H-pyrazol-3-yl}-4-ox0-3 4-dihydroguinazolin-2-
yhethyDaminopyrimdine-S-carbonitrile (Compound 53 TH NMR (400 MHz, DMSO3 8 12.82
{(ba, TH), 7.81 {5, 1HYL 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, § = 7 Hz, 1H), 1.87 {5, 3H), 145 {(d, J = 7 Hz, 3H). BES/MS 422, 1(0M+H ),
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{8} -d-amino-6-({1-{5-chloro-4-ox5-3-{5-{trifluoromethyl}- 1 H-pyrazol-3-y1}-3 4-
dihydroguinazohin-2-yDethyhaminojpyrimiding-S-carbonitrile (Compound 6} 1H NMR (400
MHz, DMSOYS 752 (d, J = 2Hz, 1H), 720, T =8 Hz, 1H), 674 {(d, J= 8§ Hz, 1H}, 667 J=
8 He, 1H)Y, 6.67 (m, [H), 5.68 {5, 1H), 4.28 {m, 1H), 1.50(d, J = 6 Hz, 3H}. ES/MS

4761 (M+HY;

{8 d-amino-6-{{ 1 «{S-chlore-3-{ S-methyl- 1 H-pyrazol-3-yy-4-ox0-3 4-dihydroguinazolin-2-
vhethyhaminoypyrimidine-S-carbonitrite {Compound 7): TH NMR (406 Mz, DMSO) 8 12,77
{s, 1HY, 7.92 (s, 1H), 7.75 (¢, I =& Hz, 1H}, 7.58(dd, dd, I =8, 1 He, 1H), 7.54 (44, ] =8, 1 He,
VHY, 7.41 {4, I=&a Hz, 1H), 7.25 (5, TH), 6.09 (s, TH), 4.93 {app pont, F = 7 He, 1H), 2.21 {8,
3H), 137 {d, J= 7 Hz, 3H) ES/MS 4221 (M+H Y,

{8)-5-chloro-3-{S-methyi-1H-pyrazol-3-v1-2-{ 1 -{thiarolo] 5, 4-dpyrimidin-7-
yviaminoethyhauinazolin-4{3H}-one (Compound 8y TH NME {400 MHz, DMS0} 6 8.24 (s,
1H), 832 {d, J=THz, 1H), 30 (s, 1H)L, 768 {4, T=8Hz, 1H}, 7.53(d, I =8Hz, 1H},749(, ]
=& Hz, TH), 6.08 (s, 11D, 5.00 (app pent § = 7 Hz, 1H), .10 (s, 3H}, 144 (d, ¥ = 7 He, 3H}
BS/MS 439.1 (M+H

{(S3-5-chioro-2-{1-{furol 2, 3-dlpyrimidin~4-viaminoethvi-3-{ 1 H-pyrazol-3-yDquinazolin-4(3H -
one {Compound 93. T NMR (400 Mz, DMSOD 8 8.41 (L J = 6.7 He, 1H), €36 (brs, IH),
.18 (s, 1H}, 7.88 (d, J = 2.3 Hz, 1H), 7.80 (d, J=24Hz, 1H), 7.77 - 7.65 (m, 1H), 7.58 - 7.54
{m, 2H), 714 ¢d, J = 24 He, 1H), 651 {d, J = 2.6 He, 1THL 4.84 = 6.8 Hz, 1H}, 1.50(d, J
= 6.9 Hz, 3H). BS/MS 4081 (M+H )

{ S}~2~(cw}0pmpVE(Q56-diamim«.‘i-ch}orcspyﬁmidin~4~3f1)amino)nmthy})é~ﬁum0m3-(1H»
pyrazol-3-yquinazolin-43Hi-one (Compound 103 'H NMR (400 MHz, DMSG) § 13,18 (br s,
TH), 7.95 - 783 (m, 2H), 7.58 (44, J = 8.3, 1.0 Hz, 1H), 7.55 - 7.42 (m, 3H}, 7.37 (ddd, J
F0.9, 82, O He, HYL 637, /=24 He, 1HL 472, 7= 7.7 Hz, 1H), 1.42 -~ 132 (m, 1H),
(.52 - 0.34 {m, 3H), 0.21 — 0.14 {m, 1H} ES/MS 442.1 (M+H);

{8}3-2-(cyelopropyl{2,0~-digmmine-3~-chloropyrimidin-4-yiamino jmethyl}- 5, &-difluors-3-(1 H-
pyrazol-3-vijquinarolin-4(3H )-one {Compound 11). 'H NMR (400 MHz, DMSO) 8 13.20 (brs,
TH), 7.86(d, /= 2.5 Ha, TH), 7.82 (dt, J = 9.4, 4.7 Hy, 1H), 7.52 - 7.34 (m, 4H), 7.29 (br s,
3HY 6.37 (4,7 = 23 He, 1E), 473 (4, J = 7.7 He, 1H), 1.45 - 131 {m, TH), 0.534 - 035 (m, 3H),
0.21 - 0.14 {m, 1H). BS/MS 460.1 (M+H);



WO 2015/191743 PCT/US2015/035145

{8 -2-{evclopropyl{({2,6-diamino-S-chloropyrimidin-4-vhaming imethyl)-B-fluore-3-(1 K-
pyrazol-3-yhguinazolin-4(3H -one (Compound 123 'H NMR (400 MHz, DMSO) § 13.20 (br s,
PH}, 7.99 - 7.93 {m, 1H), 7.86 (d, J = 2.4 Hz, 1H), 7.80 (ddd, /= 10.5, 8.1, 1 4 Hz, 1H}, 7.60
(td, 7= 81,47 Hz, 1H), 747 (brs, 3H), 731 (br s, ZHYL 638 (L /= 23 He, 1HL 478 (L, J =
77 Hz, 1HY, 145~ 133 (m, 1H), 053 - 036 (m, 3H), 0.21 - 0,14 (m, VHDY BES/MS 4421
(MH+H )

{33-8-chloro-2-(cyclopropyl{{2,6-diamino-S-chloropyrimidin-4-yhamine ymethyip-3-( 1 H-
pyrazol-3-vhiquinazolin-4(3H-one (Compound 13). 'H NMR (400 Mz, DMSO) 8 13.24 (br s,
1H), 833 -8.07 {m, 2H}, 7.91 (d, /= 24 Hz, 1H), 739 (4, F = 79 Hz, 1H), 7.53 - 7.19 {m, 4H},
6,428, 7J=23 He, 1H), 493 (dd, /=77, 6.0 Hz, 1H), 1.45 - 133 {m, 1H), 0.50 - 0.36 (m,
33, 021 - 014 {m, TH) BS/MS 4581 (H+H )

{S)-S-chiore-3-(5-chioro-1 H-pyrazol-3-v-2-{cyclopropyi{{2,6-diamins-S-chloropyrimidin-4-
viaminomethyDguinazolin-4¢3H)one (Compound 143, 'H MNMR (400 MHz, DMSO) 8§ 7.84 (1,
J=80Hz, 1H), 7.72 {dd, J = 8.2, 1.2 He, 1H), 7.66 (&, J = 7.7 Hx, 1H}, 7.5% (br s, 1H}, 7.50
{brs, 2H}, 7.37 (brs, 2H). 6.39 (brs, 1H), 4.68 (brs, TH), 1.50 (br s, 1H), .62 - (.38 (m, 3H),
30,17 {brs, 1TH), BS/MS 492.1 (M+H ™y,

{$3-2.4~diamino-6-{{ 1 -(5-chloro-4-ox0-3-{ 1 H-pyrazel-4-y}-3 4-dihydroguinazolin-2-

yhethy! Jamino pyrimidine-5-carbonitrile (Compound 15). 'H NMR (400 MHz, DMSO) § 7.89
{bra, 2H), 7.82 - 7.74 {m, 1H}, 7.62 - 7.57 {m, 2H), 491 {p, J = 6.7 Hz, 1H}, 1.36{d, ./ = 6.7
Hz, 3H) ES/MS 423.1 (M+HY;

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

(832 4-diamino-6-{{{ S-chloro-4-0x0-3-{ 1 H-pyrazoi-4-yi}-3 4-dihydroguinazolin-2-
vieyclopropyDmethyDamino )pyrimidine-S-carbonitrile {Compound 173 'H NMR (400 MHz,
DMSO)Y 6 7.87 (brs 2HY, 7.83 ~ 7.70 (m, 3H), 7.70 - 7.56 (m, 2H), 480 (t, f = 7.5 He, 1H),
1,45 — 1.34 (m, 1H), .53 — 0.36 (m, 3H), 0.18 - 0.09 (m, 1H). BS/MS 4491 (M+H

{832, d-diamino-6-{{{ 5-chloro-4-oxo-3-{ i H-pyrazol-3-y1}-3 4-dihvdroguinazelin-2-

yi¥ cyclopropyl ruethylaminopyrimidine-5-carbonitrile {Compound 18} "H NMR (400 MHz,
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DMSOH & 13,15 (brs, 1H), 7.90 - 7.74 (m, 2H), 7.69 ~ 7.61 (m, 2H}, 6.38(d, /= 2.3 Hz, 1H},
472t J = 7.6 He, 1H), 147 - 1.37 {m, 1H), 0.53 - 0.36 (m, 3H), 0.24 - 0.14 (m, TH). ES/MS
4481 (M+H);

{8)-5-chlore-2-(cyclopropyl{{ 2, 6-diamine-3-chloropyrimidin-4-vDamine ymethyl 3-3-(1 H-
pyrazol-4-yhiquinazolin-4{3H}-one {Compound 19). 'H NMR (400 My, DMSO1 S 7.84 - 7.70
{m, 2H}, 7.68 {dd, J= 8.2, 1.2 Hz, 1H}, 761 {dd, S = 7.8, L2 Hr, 1H), 7.57 ~ 7.30 {m, 4H), 4.78
{t,J=7.6Hz, 1H), 1.45 - 1.34 {m, 1H), 0.55 - 034 (m, 3H}, 0,16 - 0.08 {m, 1H). BS/MSB 458.1
(M+H

{8)-5-chloro-2-{cyclopropyl{{2,6-diamine-3-chloropyrimidin-4-vijamino methvl-3-{1H-
pyrazol-3-yljquinazolin-4{3H-one (Compound 20). 'H NMR (400 MHz, DMSO}§ 13.17 {brs,
1M}, 7.80{d, /=23 He, 1H), 7.82 (1, =80 He, 1H), 7.70(dd, 7= 82, 1.2 Hz, 1H), 7.63 {dd,
J= 78, L2 Hz, 1H), 749 (ors, 3H), 735 (brs, 2HL, 638 (0, /=23 He, 1H), 471 (8, J = 7.7
He, TH), 142 - 132 (m, 1H), .53 - 037 (m, 3H), 0.22 - 0.13 (m, 1H). BY/MS 458 1 (M+H Y,

{S}-2,4-diammo-6-{{ 1 -{S-chloro-4-0x0-3-(1 H-pyrazol-4-v1 -3 4-dihvdroguinazolin-2-
vhipropyllamino)pyrimidise-S-carbonitrile (Compound 211 "H NMR (400 MHz, DMS(O § 7.93
{brs, 2H3, 7.77 (dd, J = 8.4, 7.6 Hz, 1H), 7.60 - 7.56 (m, 21, 4.78 (1d, J = 7.7, 4.2 Hz, 1H),

1.93 - 1.72 {m, 2Hy, 072 (1, ./ = 7.3 Hz, 3H). BS/MS 437.1 (M+H )

(8)-4-amino-6-{{1-{5-chloro-4-oxo-3-(1 H-pyrazol-3-y11-3 4-dihvdroquinazolin-2-
vhethyDaminopyrimidine-S-carbonitrile (Compound 22). "H NMR (400 MHz, DMSO1 S 13,14
{bs, 1H}, 7.93 {5, 1H}, 7.87(d, T =2 He, 1THL 775 (1, J = 8 He, 1H), 7.58 (64, I = §, | Hz), 7.54
(dd, ¥ =8, 1Hz, 1H), 743 (d, J =7 Hz, 1H), 7.26 (3, 2H}, 6,40 (d, T = 2 Hz, 1H), 4.82 {app pent,
Y= 7 Mz, TH, 136 {d, T = 7 Hz, 3H). ES/MS 4081 (M+H Ty,

{3)-2 A-diamino-6-(2-(5-chloro-d-oxo-3-(1 H-pyrazol-4-vi}-3 4-dihvdroquingzolin-2-
vhpyreolidin- -yl pyrimidine-S-carbonitrile (Compound 23} TH MR (400 Mz, DMSO) 8
3.06 (brs, 2H), 8.00 (bra, 1H), 771 (1, 7 =80 Hy, 1H), 7.53 {td, 7 = 8.3, 1.1 Hz, 111}, 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 {m,
2H). BS/MS 4491 (MHHTY,

(5)-2.4-damino-6-2-{5-chioro-4-oxo-3-( 1 H-pyrazol-3-v1)-3 4-dihvdroguinazolin-2-
yhipyrrolidin-1-yvDpyrimidine-S-carbonitrile (Compound 24). 'H NMR (400 Mz, DMSG)y 8
1326 ¢brs, 1H}), 796 (d, J =23 He, 1H}, 7.72 (t, J = 80 Hz, 1H), 7.56 - 7.51 {m, 2H), 6.79 (br
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5, 1H), 4.61 (brs, 153, 4.07 ~ 3.96 (n, 1H), 3.94 - 3.86 {m, 1), 2.24 - 2.04 {m, 2H), 1.97 (. J
< 13.6 Hz, 7H). ES/MS 449.1 (M+H":

{8)-5-chioro-2-{cyclopropyl{thiazolo] 5, 4-dfpyrimidin-7-ylamino ymethyl - 3-{ 1 H-pyrazol-4~
yhguinazolin-4{3H)-one (Compound 25). "H NME (400 MHz, DMS0) 3 9.32 (s, 1H) 8.38 (s,
IH), 823 (4, /=73 Hy, 1H), 7.82 (brs, 2H), 770 (4, /= 7.8 Hz, 1H}, 7.64 (dd, /= 82, 1.2 Hz
PHY, 757 (dd, J =78, 1.2 Hz, THL 487 (1, J = 7.6 He, TH), 155~ 145 {m, 1H), 0.56 - (.46
(s, 2H), 0,43 - 0.34 (m, 1H), 0.27 - 0.20 (m, 1H) BS/MS 4311 (M)

{8}-53-chloro-2-{cycloprapyi(thiazolo] S 4-dipyrimidin-7-viamine imethvli-3-{ H-pyrazol-3-
viguinazotin-4(3H)-one (Compound 263, "H NMR (400 MHz, DMS() $ 931 (s, 1H), 8.34 (s,
iHy 81644, J =74 He, 1H)}, 7.82 - 7.77 (m, 28}, 7.68 (dd, / = 8.2, 1.2 Hz, 1H), 7.60{dd, 7 =
78, 1.2Hz, 1H), 640(d, 7 =23 Hz, 1H}, 4754, /=77 Hz, 1H), 1.59 -~ 149 (m, 1H}, (.52 -
044 (m, 2H), 0.42 ~ 0.33 (m, 2H). BS/MS 4511 (M+H");

{S3-2-amino~4-{{{5-chioro-4-oxo-3-{ 1 H-pyrazol-4-y13-3 4-dihydroguinazolin-2-

yh{cyelopropy imethylamino }-6-methyipyrimidine-5-carbonitrile (Compound 27). 'H NMR

(400 MHz, DMSOY S 7.83 - 7.77 (m, 2H), 763 (dd, 7= 8.2, 1.2 Hz, 1H), 760 (dd, /= 78,12
He, THY, 4.81 (1, 7= 7.5 He, 1H), 2.32 (5, 3H), 145 - 135 (m, 1H), (.53 - .35 (m, 3H), 0.16 -

0.08 (m, 1H). BS/MS 448.1 (M+H Y

{3)-2-amino-4-{{{5-chloro-4-oxo-3-(1H-pyrazol-3-v1)-3,4-dihydroguinazolin-2-
vl¥eyclopropylimethylamino)-6~methylpyrimidine-S-carbonitrile (Compound 28). 'H NMR
(460 MHz, DMSOY S 1311 (brs, 1H), 787 =779 {m, 2H), 7.67 (dd, J =82, 1.2 ¥z 1H), 7.62
(dd, J=7.8 12 Hz, 1H), 638(d, /=23 Hz iH),473(,J=7.6Hz, 1H}, 2.30(s, 3H}, 1.47 -
1.37 (m, THY, 0.53 ~ 037 Gu, 35D, 0.24 - 0,15 (m, TH). ES/MS 448.1 (M+H');

{832 4-diamino-6-({{8-chloro-4-ox0-3-(1 H-pyrazol-d-y1}-3,4-dihvdroquinazolin-2-

i eyolopropyDmethyDamine jpyrimidine-S-carbonttrile {Compound 29). H NMR (400 Mz,
DMSO) S 805 (dd, J=8.0, L4 He, 10}, 8.0 (dd, J = 7.8, 1.4 Hz, 1H), 7.80 (brs, 2H), 7.52 (4,
S=T79Hz, 1HY,L 499, /=T72Hz, 1H), 1.37 « 1.27 {m, 1H}, 8.47 - 0.23 {m, 3H), 0.1& - (.08
{m, 1H}. BES/MS 4491 (M+H);

{8}1-2 4-damino-6-{{8-chloro-4-oxo-3-( 1 H-pyrazol-3-vi}-3 4d-dihvdroguinazolin-2-
yi{cyclopropyl rmethyliamine)pyrimidine-5-carbonitrile (Compound 303 'H NMR (400 MH>,
DMSO) 8 i3.18 {(brs, 1H)Y, 807 (dd, /=75, 14 Hy, 1H), 803 (dd, J= 7.9, 1.4 He, 1H)}, 7.86
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(d, /=24 Hz, 1H), 7.54 (£, /=79 He, 1H}, 6.39(d,J = 2.3 Hz, 1H), 494 - 488 {in, 1H), 1.44
— 1.34 {m, 1H), 0.46 — (.32 (m, 3H), 0.20 - 0.10 {m, 1H). ES/MS 449.1 (M+HY:

(532, 4-dlamino-6-{{cyclopropyl(5,&-dichloro-4-0x0-3-(1 H-pyrazol-4-v}-3 4~
dihydroguinazolin-2-ylymethyijamino)pyrimidine-S-carbonitrile (Compound 31). 'H NMR (400
MHz, BMSOY 6 7.96 (d, 7= 8.6 He, 1H), 7.78 (br s, 2H}, 736 {d, /= 8.5 He, 1H)L 494 (1, J =
7.2 He, 1H), 1.36 - 1.26 (m, TH), 0.46 - .28 {m, 3H), 0.16 - 0.09 {(m, 1H). ES/MS 483.1
(MHH'Y;

{82 4-diamino-6-{{cvelopropyl{5 &-dichloro-4-oxo-3-(1 H-pyrazol-3-v1}-3 4-
dihydroguinazolin-2-yDmethy aminopyrimidine-5-carbonitrile (Compound 32). TH NMR (400
MHz, DMSO) 5 1318 (ors, THY, 7897 (A, = 8.6 Hz, 1H), 7.86 {brs, 1H), 7.58 €3, J = &.6 Hz,
PHE 6.39 (brs, 1H}, 487 (/= 7.1 He, 1H), 140~ 130 (my, 1H), (.44 — 0.32 {m, 3H), 0.18
(.11 (m, 1H). BS/MS 4831 (v+HY;

{S)-2,4-diamino~6-{{ 1 -{S-methyl-d-ox0-3-( I H-pyrazol-4-yi)-3, 4-dihvdrogquinazolin-2-
yhipropyljarminopyrimidine-S-carbonitrile (Compound 33). 'H NMR (400 MHz, IIMSO) § 7.96
—7.86 (m, 4H}), 7.72 - 7.68 (m, 1H), 744 - 739 (m, 1H,L 494 (4d, 7= 7.1, 4.2 Hz, 1H), 2.57 {5,
3HE 193~ 183 (m, 1HD, 175 - 163 {m, 1H), 070 (6, /= 7.3 Hz, 3H). ES/MS 4171 (M+H )

(832 4-dignuno-6-{{ 1-(8-methyl-4-oxo-3-( 1 H-pyrazol-3-y1)-3 4-dihydroguinazolin-2-
vijpropylamino)pyrimidine-S-carbonitrile {Compound 34). 'H NMR (400 MHz, DMSO) §
1349 (bre, 1H)Y, 7.97 - 788 (m, ZH}, 7.77 — 7.67 (im, 2H), 7.61 - 7.52 (m, 1H)L 7.44 {1,/ = 7.6
Hz, 1H}, 649 (4, /= 23 Hz, 1H), 4.86 (1d, J = 6.8, 44 Hz, 1H), 2.58 (5, 3H}, 2.05 - 1.91 (m,
THD, 177~ 165 (m, 1HD), .72 (t, /= 7.3 He, 3H) BS/MS 417.1 (M+H )

{5)-2.4-diamino--{{ | -{ 5-fluoro--methyi-4-ox0-3-{{ H-pyrazol-4-yi}-3.4-dihvdroguinazolin-2-
vDpropyllamine jpyrimidine-S-carbonitrile (Compound 35). 'H NMR (400 MHz, DMSO) 3 7.87
{brs, 2H), 7.68 (ddd, J = &3, 55, LOHz, 1H), 7.50 (br s, 2H), 7.19(dd, J = 11.0, 8.3 Hz, 1),
490 (14, J =72, 4.1 Hz, 1H}, 249 (3, 3H), 1.92 « 182 (m, TH), 175 - 162 {m, 1HD, 070 (1, J =
7.3 Hz, 3H). BS/MS 4352 (M+H');

(5)-2 4-diammo-0-{{ 1 -{5-fuoro-8-methyl-d-oxo-3-(1 H-pyrazol-3-y1}-3,4-dihvdroguinazolin-2-
yhpropyliamineypyrimidine-5-carbonitrile (Compound 363 "H NMR (400 Mz, DMS &

3,18 (brs, 1HYL 7.90(dd, /= 24, 0.8 Hz, 1H), 7.70{dd, 7 = 8.4, 5.4 Hz, 1H), 7.63 {br s, 2H),
7.45(brs,.J = 83 Hz, 1HY, 721 (dd, /= 10.9, 83 Hy, 1H), 649 (dd, J = 2.4, 0.8 Hz, 1H), 4.81
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(td, J = 7.1, 4.4 He, 1H), 2.51 {5, 3H), 196 (ddt, 7 = 14,4, 11.6, 7.1 Hz, 13, 1.71 {dp, J = 14.5,
7.2 Hz, 19, 0.72 (1,7 = 7.3 Hz, 3H} ES/MS 435.2 (M+H)

{3})-5,8-dichloro-2-{cyclopropyi{thiazolo] §,4-dipynimidin-7-viaminoymethyi}3-( 1 H-pyrazol-3-
vhquinazolin-4(3H~one (Compound 37). 'H NMR (400 MHz, DMSO) 3 9.27 (s, TH), 830 (s,
THYL 8.02¢d, J=7.6Hz, 1H), 796 (d, J=85Hz, 1H}), 7.75{(d, /=24 Hz, 1H), 7.56 (4,7 = 8.5
Hz, TH), 631 (4, /=24 Hz, 1H)}, 490 {, /= 7.6 Hz, 1H}, 1.58 - 1.47 {m, 1H}, 051 - 0.35 {m,
3H), 032 (.24 (m, 1H) BES/MSB 4851 (MHH ),

(83-5 B-dichloro-2-{cyclopropyl{thiazrelo| 5 4-dlpyrimidin-7-ylaminoymethyl)-3-(  Hopyrazol-4-
yhiguinazolin-4(3H)-one (Compound 38). 'H NMR (400 Mz, DMSO) § 9.28 (s, 1H). 8.32 (s,
TH), B8.07 (d, J = 7.5 He, 1H}, 7.84 (dd, J = 8.5, 0.7 Hz, 1H)}, 7.74 {br s, 2H), 7.54 {(dd, ;= 8.5,
0.7 Hz, 1H), 5.00 (¢, /= 7.5 Ha, 1H}, 1.54 - 145 (m 1H), 0.52 - (.36 {m, 4H), 0.27 - 0.19 {m,
1H) BS/MS 485.1 (M+HT);

{(83-5,8-dichloro-3-( H-pyrazol-4-yi}-2-( T -{thiazolo] 3, 4-dipyrimidin-7-
yiamino)propyhquinazolin-4(3H}-one (Compound 39}, 'H NMR (400 MHz, DMSQ) & 9.28 (d,
J=08Hz, THY, R37(d, 7= 08 He, TH)L 833 (d, J=73He, 1HL 79044, 7= 856,09 Hz,
PHY, 7.81 (brs, 2H), 751 (dd, /= 8.5, (.8 Hz, 1H), 5.02 {td, J = 7.6, 4.8 Hz, 1), 2.07 - 1.94
(m, TH}, 193 18D {m, 1H), 0.82 (1, J = 7.3 He, 3H) BES/MS 4731 (M+H™:

{83-5,8-dichloro-2-{1-(imidazo2,1-{}[ 1 2 4]wiazin-4-ylaminopropyy-3-{  H-pyrazol-4-
yDquinazolin-4(3H}~one {Compound 40). 'H NMR {4()(3 MHz, DMSO)Y 5 8.88(d, J = 7.2 Hz,
THY, 8.07 (s, 1H, 805 (d, /= 1.1 He, 1H), 7.91 {d, ./ = 853 He, 1H), 7.80 (brs, 2H), 7.60(d, J =
V2He THE, 752 (d, /=85 e, 1HL 496 d, J= 76,49 He, 1H), 2.06 - 1.95 (m, 13}, 1.93 -
1.86 (m, 1Hy, 0.82 (6, J = 7.3 Hz, 3H). BER/MS 4561 (MAH )

{8}-5,8-dichioro-3-{1 H-pyrazol-4-yi}-2-(1 {pyrido|3,2-dlpyrimidin-4-
ylaminopropyliguinazolin-4(3 Hi-one (Compound 41). "H NMR (400 MHz, DMSO) § 13.24 (br
s, 1HY, 931 thrs, 1HY, 892 (dt, J=4.4, 1.1 Hz, 1H}, 8.62 (s, 1H), 8153 {d, 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, 1H), 514 (td, J= 7.6, 4.6 Hz, 1H), 2.16 - 2.03 (m, 1H}, 1.94 - 182 (m, 1H), .87 -~
0.77 (¢, J = 7.3 Hz, 3H). ES/MS 467.1 (M+H);

(3}-5,8-dichloro-2-(1-{{ 6~chloropyrido{ 3 2-dlpyrimidin-d-vDaminopropyl 1-3-( 1 H-pyrarol-4-
viquinazolin-4(3H-one (Compound 42). 'H NMR (400 Mz DMSO) 3 9.13 (4, J = 7.5 Hz,
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iH), 8.61 (5, 1HL 819, J =88 He, 1H}, 7.97(d, .7 = 4.7 Hz, 1H), 7.95(d,J = 4.5 Hz, 1H),
781 s, 2H), 7.56(d, ./ = 8.5 Hz, 1H), 5.17 (id, J = 7.4, 4.6 Hr, 1H), 2.13 - 2.01 {m, 1H)}, 1.89 -~
179 (m, 1M}, 082 (1, .7 = 7.3 Hy, 3H). BS/MS 5011 (M+H™);

{8}-3,8-dichloro-2-(1-(imidazo{2,1-{} 1,2 4]triazin-4-viamino)propyl 3-{ L H-pyrazel-3-
yhiguinazolin-4(3H})-one (Compound 43). 'H NME (400 MHz, DMSO) 8 876 (d, J = 7.3 He,

1HY, 8.053{(d, J= 1.1 Hz, TH), B.04 (s, 1HL, 793 (4, .7 = 85 He, 1H), 7.84 {d, J = 2.4 He, 1H),
760, 7= 12 e, 1H), 7585(4, 7 =85 Hze, 1H), 638 (6, /= 24 He, 1H,L 491 (84, J = 7.6, 4.8

Hez, 1TH), 213 - 2.02 {m, 1H), 1.92 — 1,83 {m, 1H), 0.81 {, /= 7.3 Hz, 3H). BS/MS 456.]
(MAHTY;

($)-58-dichloro-3-(1 H-pyrazol-3-v13-2-{ I ~{pyrido] 3,2-dpyrimidin-4-
viaminopropyDuinazolin-4(3H}-one {(Compound 44). 'H NMR (400 MHz, DMSOY s 13.24
s, 1H}, 8.94 - 8.80 {m, 1H), 8.65-8.60 (m, 1H), 815 (d, J=8.0 Hz, 1H}, 796 {d, J = 8.5 Hx,
TH), 788{d, J=24 He, TH), 757 (4, J =85 Hz, 1H), 642 (4, J =24 Hz, 1H}, 517 - 5.11

{m, 1H), 2,16 -2.058 (m, TH), 194 - 182 (m, 1H), 082 (5,7 = 7.3 Wz, 3H). BES/MS 4671
(VHHY,;

{535, 8-dichioro-2-(1-{{&~chloropyrido[3,2-d]pyrimidin-d-vhaminopropy-3-( 1 H-pyrazel-3-
yhgquinazolin-4{3H}-one (Compound 45). 'H NMR (400 MHz, DMSO) § 8.97 (br s, IH}, 855
{5, 1H}, 818 {d, /=88 Hz, IH), 797, J=85Hy, tH), 7.95(d, /=88 Hz, 1H), 738 (4, J =
85Hz, 1H, 641 (d, /=24Hz TH, 513 (d, /=73,46Hz, {H), 215~ 2.04 (m, 1H), 1.86 -
1.75 {m, 1H}, D80 (4,7 = 7.3 Ha, 3H). BES/MS 5001 (M+H"y;

{8}-3,8-dickloro-3-(1 H-pyrazo b 3-yD-2-( 1-(thigzolo{ 5 4-dpyrimidin-7-
ylaminnpropyliquinazolin-4(3H}-one (Compound 46}, "H NMR (400 Mz, DMSO1 8 9.28 (s,
THY, 833 (s, THL 822 (4, 7 =75Hz, 1H}, 793 (d, J =85 Hz, 1H), 783 {(d, J = 2.4 Hz, 1H},
7.54(d,J = 8.5Hz, 1H), 639(d,.f = 2.4 Hz, 1H), 5.05 - 4.93 m, 1H), 2,11 ~ 2.02 {m, 1H)},
£.89 - 1.79 (m, 1H), 0.81 (4, J = 7.2 Hz, 3H). BES/MS 473.1 (M+H )

(R}-2-(Z-(benzyloxy}-1-{thiazolo] 5, 4-dipyrimidin-7-viaminoethv}-3-chloro-3-{ 1 H-pyrazoi-4-
yhiguinazolin-4(3H}-one (Compound 47). 'H NMR (400 MHz, DMSO) 3 13.15 (s, iH}, 928 (s,
TH), 847 (d, /= 7.0 He, 1H}, 8.39 (s, TH), 7.96 (s, 1H}, 7.71 {dd, J = 8.4, 7.7 Hz, 1H)}, 7.58 {s,
EHY, 7.87 - 750 {m, 2H), 727 = 747 {m, ZH), 717 - 7110 (m, 2H), 5.30 (g, J = 6.4 Hz, 1H),
4.43 - 4.33 (ABg, 2H), 3.94 (dd, J = 101, 5.4 Hz, 1H), 3.85 {dd, J = 10.1, 7.0 Hz, 1H). ES/MS
5311 (M+H
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{R}3-2-(2-(benzyloxy -1 -{thiarolo] § 4-dlpyrimidin-7-ylaminoethyl-S-chlore-3-{ 1 H-pyrazol-3-
yhquinazolin-4(3H)-one {Compound 48} "H NMR (400 MHz, DMEODS 1319 (brs, 1H), .28
{5, TH}, 837 - 8.29 {m, 2H), 785 - 7.79 {m, 1H)}, 7.78 — 7.70 {m, 1H}, 7.63 ~ 7.55 {m, 2H), 7.26
=742 {m, SHY, 633 (4, = 2.2 He, 1H), 530 (4, 7 = 7.5, 5.3 He, 1H), 442 - 433 (ABqg, 2H),
398 (dd, J = 10.1, 4.7 Hz, 1H), 3.82 (dd, J = 10.1, 6.9 Hz, TH). BS/MS S31.1 M+H™y;

{8)-2,4-diamino-6-{{ 1 -{S-chlore-3-(5-(A-methoxypropy -1 Hepyrazol-3-yh-d-ox0-3 4~
dihydroquinazolin-2-yhipropyDamine)pyrimidine-5-carbonitrile {Compound 49). 'H NMR (460
MHz, DMSO) & 1280 (brg, 1H), 7.85 - 7.62 (m, 61}, 7.57 {ddt, J=9.1, 7.6, 1.3 Hz, 2H}, 7.44
— 712 (brs, 3H}, 6.24 (s, 1H}, 4.74 {q, /= 6.9 Hz, 1H}, 336328 (m, 2H}, 3.21 {(d, 7= 1.0
Hz, 3H), 2.70-2.59 {m, 2H3, 2.04 - 192 {my, 1H), 1.82 ~1.73 (m, 3H), 0.75 (1, .7 = 7.3 Hz, 3H).
ES/MS S09.2 (M+H T

{R}-5-chloro-2-{2-hydroxy- | -{thiazolo[ 5 4-dipyrimidin-7-yiammno)ethy - 3-( 1 H-pyrazo}-4-
yixuinazolin-4(3H}-one (Compound 50). 'H NMR (400 MHz, DMSO0) § 9.31 (s, 0.2H), 929 (s,
(.8H), 8.41 (5, G.8H), 837 (5, 0.2H), 817 ~ 810 {m, 1H), 7.90 - 7.83 {m, 2H), 7.69 {1,/ = 8.0
Hz, 1H}, 7.57 =750 (m, 2H), 5,12 - 5.05 (m, 1H}, 4424, 7 = 3.0 Hz, 04H)}, 3.86 (dd, J = 11.2,
5.5 Hz, 0.8H), 3.75 (dd, J = 11.3, 6.2 Hz, 0.8H). BS/MS 4411 (M+H )

{R}-5-chloro-2-{ 2-hydroxy-1-{thiazolo] 5, 4-dfpyrimidin-7-viamine)ethyl3-3-{ 1 H-pyrazol-3-
vhquinazolin-4(3H}-one {Compound 51} 'H NMR (400 MHz, DMSO) 3 9.30 {5, 1H), 835 (s,
1HY, 812{d, /=77 He, 0.2H), 8.00(d, 7 =71 Hz, 0.8H), 796 (d, /= 2.4 Hz, 0.2H), 7TR&{d, J
=23 He, 0.8H), 7.73 (t, /=80 Hz, 1H}, 7.61 - 7.46 (m, 2H}, 648 (d, J = 2.4 He, 0.2H), 6.44
(i, J =24 Hz, O.8H), 507 - 498 (m, 1H), 4.38(8, 7=55Hz, 04H), 3.84 (dd, F= 114,45
Hz, 0.8H), 3.75 (dd, J = 11.3, 5.6 Hz, 0.8H). ES/MS 4411 (M+H

{83 2-(1-{{OH~punn-6-yhamino propy! -5, 8-dichiore-3-(1 H-pyrazol-3-yhguinazelin-4{3H}-one
{Compound 52). 'H NMR (400 MHz, DMSO) 8 13.24 (brs, 1H), 8.35 (brs, 2H), 7.98 — 7.89
{m, 2H), 7.61 - 7.536 {m, 1H)}, 6.50 (br g, 1H), 5.01 - 4.97 {m, 1H), 2.20 - 2.07 (m, 1H), L.91
180 (m, 1H), 0.87 {t, 4 = 7.3 Hz, 3H). ES/MS 456.0 (M+H);

{S3-5,8-dichloro-2-(1~-{{2-fluore-SH-pwrin-6-yDaminopropy! - 3-{ L H-pyrazol-3-yDguinazolin-
4{3H}-one (Compound 53). 'HNMR (400 MHz, DMSOY & 1325 (brs, 1H), 827 (d, J = 74 Hz,
TH), 88 (s, IH)L 796 (4, /= RS Hz, 1HY, 788 (d, /=24 Hz, 1H), 7.57 (4, .7 = 8.5 Hz, 1H},
641 (d, J=2.4Hz, 1H), 485 —-474 {m, 1H), 235 - 2.00 {m, 1H), 1.92 - 1.83 {m, 1H), 0.86 (1,
J= 73 He, 3H) BS/MS 474.0 (M+H' ),
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{(S)-5,8-dichloro-3-{ 1 H-pyrazol-3-vl}-2~{  {thieno[ 2,3-d I pyrimidin-4-

yiammx;)}pmp‘v'_{)qmnazo_ in-4{3H}-one (Compound 54). 'H NMR (400 MHz, DMSO) § 8.42 ¢4,

G T3 He, TH), 833 (s, HH), 794 {4, 7 =85 He, 1HY, 785 {d, /=24 Hz, 1H), 781§, J=6.0

He, 1HL, 7.63(d, J =59 Hs, EH}, 756 (d, S =85 He, 1H}, 6.45{d, J = 2.3 Hz, 1H), 4.87 (ddd,
=00, 7.1,4.5 He, 1H), 2.21 - 2.08 (m, 1H)}, 1.96 - 185 {m, 1H), 0.90(, J= 7.3 Hz, 3H).

ES/MS 472.0 (M+H )

{83-5,8-dichioro-2-(1-((2-fluoro-PH-purin-o-yhaminejpropyl-3-{  H-pyrazol-4-yHqudnazolin.
4(3H)-one (Compound 35}, 'H NMR (400 MHz, DMSO) 5 £.38 (4,7 = 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, TH}, 2.06 -
1.96 (m, 1H), 1.93 — 1.83 (mn, 1H), 0.87 {1, J = 7.3 Hz, 3H). BS/MS 474.0 (M+H

{3)-5,8-dichloro-3-(1H-pyrazol-d-yi}-2-( I -(thiens{ 2 3-dlpyrimidin-4-
viaminopropyliguinazelin-4(3H)-one (Compound 56). 'H NMR (400 MHz, DMSO) 8 8.43 {4,
= 7.2 Hz, 1H) 838 (s, 1H}, 701 (&, J = 8.5 Hz, 1H), 7.87 {5, 211), 7.82 (d, /= 6.0 Hz, 1H},
TO3(, = 60H, TH), 7.544{d J =85 He, TH)L 4.97 - 490 (m, 1H}, 2.12 - 1.99 {(m, 1H),

197 - 1.84 (m, TH), 0.90 {6, J = 7.3 Ha, 3H). ES/MR 472.0 M+Hy;

{53-2-(1-{{5-bromothienc{ 2, 3-dpyrimidin-4-ylaminelethvl}-S-chloro-3-{  H-pyrazol-3-

vhquinazolin-4(3Hone {Compound 126);

{(83-2-(1-{{OH -purin-6-yhaminejpropyi}- 5, 8-dichiore-3-(1 H-pyrazol-d-vquinazolin-4{31{}-one
(Compound 573 'H NMR (400 MHz, DMSO1 8 8.71 (brs, 1H), 8.49 (brs, 1H), 845 (brs, 1H),
706~ 7.86 (m, 3H), 7.50 {d, /=85 He, 1H}, 5.09 - 5.00 (m, 1H), 2.14 - 2.02 (m, 1H), 1.96 -
1.80 (m, 1H), 0.89 (1, .7 = 7.3 Hz, 3H). ES/MS 456.0 (M+H);

{8)-5.8-dichloro-2-{ I -{{S-fluoro-TH-pyviroio{ 2, 3-dpyrimidin-4-yDamino }propyl }-3-( 1 H-pyrazol-
4-yiiguinazolin-4{3H)-one (Compound 58}, 'H NMR (400 MHe, DMSGY 6 8.17 (s, TH), 7.98 (4,
J= RS He, 1H), 785 (8, 2H), 7.58(d, J= 85 Hz, 1H), 728 (brs, 1ML 7.28 (s, 1H, 521 (0, J
=72 4.6 Hz, 1H), 2.05 - 1.97 {m, 1H), 1.2~ 172 {m, 1H), .82 (4, J = 7.3 Hz, 3H). ES/MR
473.0 (M+H'Y;

(53-5 B-dichloro-2-(1-{{5~fluoro-7TH-pyrrolof 2 3-dipyrimidin-4-yl yamino jpropyh-3-{ 1 H-pyrazol-
3-yhquinazelin-4{3H-one (Compound 59). "H NMR (400 Mz, DMSO) 8 13.31 (br s, 1H) 1,
11.67 (bra, THY, 813 (5, 1H}, 800(d, J =85 Hz, 1H), 794(d, ./ = 24 He, 1H), 7.60 {(d, J = 8.6
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e, 1H), 7.19 (s, 1F), 6.48 ¢d, J = 2.4 Hz, 1H), $.21 -~ 5.13 G, 1H), 2,12 - 1.98 (m, 1H), 1.83 -
1.68 (m, TH), 0.81 {t, J = 7.3 Hz, 3H). BS/MS 473.0 (M+H");

{8)-5-chloro-3-{ 1 H-pyrazol-3-yD-2-{ 1 -(thieno[ 2, 3-dipyrimidin-4-yviaminojethyl )auinazolin-
4(3H)-one (Compound 60). 'H NMR (400 MHz, DMSO) 8 8.57 (d, /= 6.6 Hz, 1H), 835 (s,
THY, 7.88(d, /=24 Hz, 1H), 7.78(d, J = 6.0 Hz, 1H), 7.74 - 7.70 {m, 1H), 7.63 (4, 7 = 6.0 Hz,
PHY 757 (s, TH), 755 (5, 1HL 652 (d, = 23 He, iHL 488 {p, /=68 He, THL 154 (4, /=
6.9 Hz, 3H). BS/MS 424.1 (M+Hy

{S}-S-chiore-2-(1-(foro[3, 2-dIpyrimidin-4d-ylaminoyethyl}-3-(1 H-pyrazol-3-yliguinazolin-4 (3 H3-
one {Compound 613 'H NMR (400 MHz, DMSO) 5 13.20 (s, 1H), 9.48 (brs, 11D, 8.56 (s, 1H),
BA7 (4,7 =21, 10Hz, iH), 7.89(d, 7 =24 He, 1H), 775 (dd, J = 8.5, 7.6 Hz, 1H), 7.59 (s,
VD, 7.57 (s, TH), 7,12 (dd, /= 2.0, 1.0 He, THY, 654 (d, /= 2.3 He, 1H), 5.00 - 4.90 (m, 1H),
1.55 (4, J = 6.8 Hz, 3H). BS/MS 408.1 (M+H )

{83-5,8~dichloro-2-( I -(furo[ 3, 2-dpyrimidin-4-vlaminopropyi}-3-( He-pyrazol-3-vi)quinazalin-
4(3H}y-one {Compound 62). "H NMR (400 MHz, DMSO) 8 13.20 (brs, 1H), 9.23 (brs, TH),
8351 (s, IH, 846, J =22 He, THYL 795 (d, /=85 Hz, 1H), 7.86 {d, /= 2.4 Hz, 1H), 7.58
(4, J=85Hz 11}, 712{d, J=22Hz, 1H),648(d,.J =24 Hz, TH), 4.93 - 485 (m, 1H), 2.21
~2.09 (m, 1H), 2.00 ~ 1.88 {m, 14}, 0.88 (1, / = 7.2 Hz, 3H). ES/MS 436.0 (M+H);

{S}2-amino-4~chloro-6-{{5-chloro-4-oxo-3-(i H-pyrazol-3-vi}-3,4-dihvdroguinazolin-2-
vl¥eyclopropyDmethyDamine )pyrimidine-S-carbonitrile (Compound 63). 'H NMR (400 MHz,
DMSO 8 1308 (brs, 1H), 785~ 778 {m, 2H), 7.67 (dd, J = 8.2, L2 Hz, 1H), 7.62 {(dd, J =
78, V2 He, 1HY, 7.57(d, /=74 H, 1H), 7.29(hrs, 1H), 635(d, 7= 24 He, 1H), 471 (4, J =
7.7 Hz, 1H), {48 - 1.3% (m, 1H), 0.54 038 {m, 3H), 0.22 - 013 (m, 1H)L ER/MS 468.1
(MAHY

{S1-S-chloro-2-(1-{(2,6-diamino-S-chloropyrimidin-4-yhaminojethyl}-3-(1 H-pyrazol-3-
vhquinazolin-4(3H}-one {Compound 64). 'H NMR (400 MHz, DMSO) 8 13.22 (br s, 1H), 7.91
{d, /= 24 He, IHYL 781 (4, S =80Hz 1H), 771 {d, /=68 He, 1H), 7.66{dd, /= 8.2, 1.2 Hz,
), 7.62 {dd, J = 7.8, 1.2 Hz, 1H), 7.52 (brs, 2H}, 7.3& (brs, 2H), 6.54 (4, J = 2.4 He, 1H),
4,79 (p, J = 6.7 Hz, 1H), 143 (4, J = 6.8 Hz, 3H). BES/MS 4321 (M+H™y;

{8}-5-chloro-2-(1-{{2,6-diamnno-5-chioropyrimidin-4-yhaminepropyD-3-{ I H-pyrazol-3-
yhguinazolin-4{3H)-one {Compound 65). 'H NMR (400 Mz, DMSO) 5 13.26 (br s, 1H), 7.94
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(d, J = 2.4 Hz, 1H), 7.80 (1, J = 8.0 Hz, 1H), 7.66 - 7.58 {m, 3H), 7.50 (br s, 2H), 7.30 (br s,
ZH), 6.59 (d, J = 2.3 Hz, 1H), 4.64 (td, 7 = 7.5, 2.9 Hz, 1H), 2.07 — 1.94 (m, 1H), 1.89 - 1.77
(m, TH), 0.74 (1, J = 7.3 Hz, 3H). ES/MS 446.1 (M+H");

{8}-5,8-dichloro-2-(1-((2,6-diamino-3~chloropyrimidin-4-yDamino jpropyl-3- | H-pyrazol-3-
vilquinazolin-4(3H -one (Compound 66), 'H NMR (400 MHez DMSO) § 13.28 (brs, 1H), 8.01
(/=85 Hz, 1HLT795(d, J=24Hz, 1H), 761 {d,J=85Hz TH), 7.56 {bre, 1H), 749 {br
s, 1HY, 734 (brs, 2H), 6.52 (d, J = 2.3 He, 1H}, 4.83 (td, J = 7.0, 4.5 Hz, 1H), 2.07 - 1.95 {m,
THY, 183 — 172 (m, TH), 0.77 ¢4, J = 7.3 Hez, SH). BS/MS 480.0 (M+H )

{8)-5-chlore-2-(1 -{{2,6-diamino~3-chioropyrimidin-d-vhaminojethyl j-B-fluoro-3-(VH-pyrazol-3
yhquinazolin-4(3H}-one (Compeound 67). "H NMR (400 MHz, DMSO) 8 13.25 (brs, 1H), 7.92
(d,./ =23 Hz iH), 777 (1,7 =92 He, 14}, 7.68 (d, /= 6.6 Hz, 1H), 7.62 {(dd, J = 8.8, 4.5 Hz,
EH), 7.49 (brs, 2H), 7.34 (brs, 2H), 6.33 {4, J = 2.3 He, 1H). 4.81 (p, J = 6.6 Hz, 1H), 1.44 (4,
A= 6.7 He, 3H) BS/MS 45001 (M+H )

{5}-5-chioro-2-(1 (2, 6~damino-S-chloropyrimidin-4-yi Jamino ypropy! 1-8-fluoro-3-( T H-pyrazol-
3-yhiquinazolin-4{3H}-one (Compound 68} 'H NMR (400 MHz, DMSO) § 13.27 (s, 1H), 7.94
(d,/=24Hz 1H),776{dd, J =96, 8.8 He, 1H), 7.61 {dd, 7= 8.8 4.5 Hz, 1H), 7.53 (brs,
2H)Y, 7.41 {brs, 3H), 719 (brs, 2H), 638 (¢, J = 2.3 He, 1H), 4.68 - 4.61 {m, 1H), 2.06 - 1.93
(m, TH}Y, LEE ~ 1.76 Gy, HHD), 0.76 (4 J = 7.3 Hz, 3H). ES/MS 4641 (M+H Ty

{S3-5,8-dichlore-2-(1-{(2,6-diamino-S-chloropyrimidin-d-yhamino)ethyl}-3-( FH-pyrazol-3-
viiquinazolin-4(3H}-one {Compound 69}, "H NMR (400 MHz, DMSO) 8 13.27 (s, 1H), 8.02 (4,
J=86He, HH), 7940, T =24 Hy, 1H), 7.7 {brs, 1H), 7.62 {(d, J = 8.5 He, 1H), 748 (br s,
2HY, 741 (brs, 3H), 649 {d, J = 23 Hz, 1H)L 488 (p, ./ = 6.7 Hz, 14}, 143 {d, /= 6.7 Hz, 3H}.
ES/MS 466.0 (M+H™Y,

{S}-S-chiore-2-{cyclopropyl{(2 6-diamino-3-chloropyrimidin-4-yljaminomethyl-&-fluore-3-
{1H-pyrazol-3-vhquinazolin-4(3H}-one {(Compound 70). 'H NMR (400 Mz, DMSO) 5 13.29
{3, 1H}, 7.86 {4, / = 2.4 He, 1H), 7.79 (34, 7= 9.6, &3 Hz, 1H), 7.64 {dd, J = 8.8, 4.5 Hz, 1H),
749 (brs, SH}, 734 (hrs, 2HL 6374, J = 24 He, THL 473 (4, /= 7.7 He, 1H), 1.45 - 1.33
(m, 1H), 0.54 - 036 (m, 3H}, 0.23 - 0,15 {m, 1H). BS/MS 476.1 (M+H )

{5)-5,8-dichlore~2-{cyclopropyvl{{2.6-diamino-5-chloropyrimidin-4- vl Jaminoymethyi-3-{ 1 H-
pyrazol-3-yhquinazolin-4{3H}-one {Compound 71} ' NMR {400 MHz, DMSOY 6 13.24 ¢s,
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TH), §.03 ¢4, J = 8.6 Hz, 1H), 7.90 (4, 7 = 2.4 Ha, 1H), 7.63 (4, 7 = 8.5 Hz, 1H), 7.51 (br s, ZH),
7.42 (brs, SH), 6,40 (d, J = 2.3 Hz, 1H), 4.88 (1, J = 7.2 Hz, 1H), 1.46 — 1.36 {m, 1H), 0.50 -
0.37 (m, 3H) 0.21 — 0.13 (m, 1FD. BS/MS 492.0 (M+H");

{(8)-2-{ 1-{{ G-amino-3-{{5-flucropyridin-2-vhethynylpyrimidin-4-yamincjethyi}-S-chlore-3-
{1H-pyrazol-3-yliquinazolin-4(3H -one (Compound 72). 'H NMR (400 Mz, DMSO0) 3 13.30
(s, 1H)L 8.78 ¢d, .J = 2.9 Hz, 1H), 8.08 (s, TH), 8.01 - 7.85 {m, 4H}, 7.63 (dd, ./ = 74, 1.6 Hz,
THY, 7.48 —7.20 (m, 2H), 6,532 (4, J = 2.3 ¥z, 1H)Y, 491 - 482 (m, 1H}, 1394, J = 6.6 Hz,
3H) BS/MS 5021 (M+H )

(Sy-d-oxo-3-(1H-pyrazol-3-v3-2-{ 1{thiazolol 5 4-djpyamidin-T-ylaminopropyl}-3,4-
dihvdrogquinazoline-S-carbonitrile (Compound 73), 'H NMR (400 MHz, DMSO-de) § 13.26 (s,
1H), 828 (s, 1H), 838 (d. J=73 Hz, T1H), 833 (5, 1H}, R02(dd, /= 6.1, 2.6 Hz, TH), 7.97 ~

7.82 {m, 3H), 6.50 (4, S=23 Hz, 1HL, 487 (¢d, 7= 82,43 Hz, 1H), 2.13 ~ 1.81 {m, 2H), .79
(t, =72 Hz, 3H). ES/MS 430.1 (M+H' Y

{S}-4-0ox0-3~{ 1 H-pyrazol-3-yi32-(1-(thiazolof 5 4-djpyrmmdin-7-viaminojpropyl-3,4-
dibwdroguinazoline-8-carbonitrile (Compound 74} 'H NMR (400 MHz, DMSO-ds) § 13,19 (5,
1HY, 927 (s, 1HL 839 - 830 {m, 3H), 829 (4, J=T74 Hz, 1H), 782 (dd, /=233, L4 He, 1H),
765t = T8 Hp, 1H), 639 (1, J= 21 Hz, 1H}, 5.05 - 494 (m, 1H), 217 - 1.83 {m, 2H), .83
(t,J =73 Hz, 3H). BS/MS 430.1 (M+H);

{(S832-(1-{{2,6-diamino-5 ucvmepwimidin~4-vl)amino}pmpyi bd-oxo-3-(1H-pyrazol-3-vi}-3,4-
dihydroguinaroline-8~carhonitrile (Compound 75} H NMR (400 MHz, DMSO-d) § 13,16 (br.
s, 1H), 837 (4, /=78 Hz, 1H}, 8.03 - 7.85 (m, 3H), 784 {d, /=23 Hz, 1H}, 768, /=78
Hz, T}, 7.64 - 7.23 (o, 2H)L, 645 ¢d, J=23Hz, 1H}, 485 (td, /= 7.5, 533 Hz, 1H), 213 - 1.97
{m, 1H), 1.92 < 175 {m, 1H), 0.81 (t, J = 7.3 Hz, 3H). BS/MS 4281 (MY

{83-2-(1-{{2-amino-3-cyano-t-methylpyvrimidin-d-yDamino jpropylj-4-oxo-3-{ H-pyrazol-3-yi}-

3 4-dihydroguinazoline-S-carbonitrile {Compeound 76} "HONMER (400 Mz, DMSO-do) 8 13,14
{s, IHL 8.37(d, /=78 Hz, 1H}, R0 (s, 1H), 781 (d, /=24 He, 1H}, 774 {5, 2H), 768 (1, J =

TR Hz, 1H)L 643 (d, =23 Hs, 1HL4.89(d, /=74, 5.4 Hz, TH), 2.33 (3, 3H), 2.19 - 2.01 {im,
1R, 1.97 — 177 {m, 18D, Q.83 (4 J= 7.3 Hz, 3H). BS/MS 427.2 {(M+H )

{83-3-{4-bromo-1 H-pyrazol-3-yl}-5-chlore-2-( { -{thiazolo[ 5 4-djpyrimidin-7-
ylaminojpropyligoinazolin-4(3H}-one {Compound 77). "H NMR (400 MHz, DMSO-d() 8§ 13.65
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{br. s, 1H), 9.30 - 924 {m, 1H), 847 (d, /= 7.7 Hz, 1H}, 8.33 - 823 (m, 1H}L 8.23 - 810 {m,
2H}, 783~ 7.69 (m, FH), 7.69 ~ 7.53 {(m, 2H), 5.21 - 4.69 (m, 1H), 2.27 - 1.69 {m, ZH}, 0.883 -
(.74 (m, 3H). BS/MS 317.0 (M+H)

(83-2-(1-({2, 6-diamino-~-5-chloropyrimidin-4-yhaminoypropyl p-4d-ox0-3-( H-pyrazolb-3-v1)-3 4~
dihydroquinazoline-§-carbonitile (Compound 78}, 'H NMR (400 MHz, DMSO-da) 8 13.26 (5,
THY, 8.54 - 823 {m, 2H}, 7891 (d, /= 2.4 He, 1H), 7.69 (4, /= 7.8 He, 1H), 7.63 - 7.09 {m, 4H)},
6.50{d, J=23 Hz, 1H), 482 (1d, 7=7.1, 4.5 Hz, 1H), 2.09 - 1.93 {m, 1H), 1L.85 - 1.67 {m, 1H),
0.74 {1, /=73 Hz, 3H). BY/MS 437.1 (M+H");

{8¥2-{1-{{6-amino-3-bromo- 1 H-pyrazoto] 3 4-djpyvrimidin-4-vhamino propyl-4-oxo-3-(1H-
pyrazol-d-y1)-3 4-dihydroquinazofine-5-carbonitrile (Compound 79). 'H NMR (400 MHz,
DMECdg} § 1330 (b, s, 1HY, 831 (dd, /=81, 1.3 He, 1H), 8.05 (0, 7= 7.5, 1.3 He, 1H},
8O0 —7.90 (m, 3H), 7.63 (br. s, TF), 7.00 (br. s, 2H), 513 (id, 7= 6.2, 4.0 He, 1H), 207 - 1.92
(mm, THY, 172 1.57 (o, TH), 0.73 (4, 7= 7.4 Hz, 3H). ES/MS 506.1 (M+H™);

{(S32-{1-{{6-amino-3-bromo-1H-pyrazolol 3,4-dipyrimidin-4-ylaminojpropyi F-4-ox0-3-{ 1H-
pyrazol-2-y1)13 4-dihvdroguinazolive-§-carbonitrile (Compound §0). 'H NMR (400 MHz,
DMSO-d) 6 13,58 - 1288 (my, 2H), 8,45 - 834 (m, PH, 799 (4, 7= 24 Hy, 1H), 777 - 7.64
{m, 1H}, 7.46 (s, 1H), 6.83 {br. 5, 2H}, 6.55 (d, J= 23 He, 1H}, S10 =517 (m, 1Hy, 2,13 - 1.94
(o, 1H), 1.84 - 1.64 (m, 1H), 0.78 (¢, J = 7.4 Hz, 3H). BS/MS 506.1 (M+H);

{8)-2-(1-{{t-amino-3-brome-1 H-pyrazolo] 3,4-djpyrimidin-4-yaminopropyi-5,8-dichlore~3-
{1 H-pyrazol-3-yhguinazolin-4(3H -one (Compound 813 TH NMR (400 MHz, DMSO-dg) 8
13.29 (br. s, ZH}, 8.02 — 789 (m, ZH), 7.57 (d, .J = 8.5 Hz, 1H}, 7.30 (br. s, 1H), 6.81 (br. 5, 2H},
6.55¢d, J=2.4Hz, 1H}, 5.05 - 512 (m, 1H), 2,00 - 1.93 (m, TH), 180 - 160 (m, 1H), Q77 (¢
J=74Hz, 3H). ES/MS 5501 (M+HY,

{8)-8,8-dichloro-2-(1-({6-chloro-1 H-pyrazelo[ 3, 4-dlpyrimidin-4-yDaminopropyl-3-(1 H-
pyrazol-3-yliguinazolin-4(3H)-one (Compound 82}, 'H NMR (400 MHz, DMSO-ds) 8 13.20
{hros, 1H, 903 (d, J=T7.0Hz, 1H), 8.22 (s, 1H}, 7.90(d. J=85Hz, 1H), 787 {d, /=24 Hz,
THY, 7.583(d, J= 8.5 Hz, 1H)}, 646 (d, /=23 Hz, 1H}), 460470 (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-{(4d-bromo-1 H-pyrazol-3-yi - 5-chloro-4-0x0-3 4-dikydroguinazolin-2-
yiipropyljamino)pyrimidine-S-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. 5, 2H), 7.70
7.58 (m, 2H), 7.22 (br. 5, 3H), 5.02 - 4.69 (m, 1H), 2.13 — 1.90 (s, 1H), 1.84~ 1.51 (m, 1H},
0.82-0.71 (m, 3H). BS/MS 515.0 (M+H);

{832 4-diamino-6-((§ -{3-{4-bromo- L H-pyrazol-3-y1)-5-chloro-d-ox0-3,4-dikvdroguinazohin-2-
yhethyljamino}pyrimidine-S-carbonitrile {Compound 84). 'H NMR (400 MHz, DMSG-d¢) §
13.74 ~ 13,410 (my, 1H), 8.21 — 807 (m, 1H), 804~ 7.60 {m, ZH3, 7.83 (1, /= 8.0 Hz, 1H), 7.7%
7.53 {m, 2H)Y, 728 {bros, ZHY, 521 - 483 (my, TH), 147 ~ 126 (m, 3H). BS/MS 300.99

(M+H"

{8¥-3-{4-bromo-1H-pyrazol-3-y-5 &-dichloro-2-(1 ~(F:hiazeia{5.4«d}pyﬁmidin~’?~
yviaminojethylguinazolin-4(3H}-one (Compound 85). "M NMR 400 MHz, DMSO-d) 8 13.75
— 13,42 {ro, 1H), 5.31 - 920 {m, 1H}, 853~ 8.25 {m, 2H), 8.24 - 8.03 {m, 1H), 8.02 - 7.90 {m,
1H), 7.66 — 7.49 (o, 1H), 5.35 - 4.88 {m, 1H), 1.66 — 1.35 {m, 3H). F/MS 5369 M+H )

{(53-3-{4-bromo-1H-pyrazol-3-y1)-5,8-dichloro-2-{ 1 -(thiazolo[ 5 4-dpyrimidin-7-
yiamino}propylguinazolin-4(3H-one {Compound 86). 'H NMR (400 MHz, DMSO-d; 10 13.76
= 1334 (m, 1H), 931 - 921 {m, 1H), 839 - R332 (m, 2H), B.22 - 8.03 {m, 1H), 8.02 - 7.90 {m,
THE), 7.63 - 7531 {my, 1H), 524 - 4.77 (m, 1H), 2.28 ~ 1.65 {m, 2H}, 0.91 - .73 {m, 3H).

ES/MS S52.9 (M+H Y

(53-3-{methylsulfonyl}-3-( 1 H-pyrazol-3-yD-2-{ 1-{thiazolof 5,4-djpyrimidin-7-
viamino)propyhgquinazolin-4(3H)-one (Compound 87}, 'H NMR {400 MHz, DMSO-d.) 8§ 13.27
{br.s, TH), 928 (s, 1H}, 846 (d, 7= 7.2 Hz, 1H}, 835 (s, 1H}, 825 (dd, J= 7.6, 1.5 Hz, 1H),
8.06 « 7.81 (m, 3H}, 6.50{d, /= 2.3 Hz, 1H}, 4.850 - 4.90 (m, 1H), 348 {s, 3H), 2.13 ~ 1.73 {m,
2H), 0.8G {(t, J= 7.2 Hz, 3H). ES/MS 4838 (M+HY

{8}-3,8-dichloro-2-(1-{{6-chloro-3-methvi-1 H-pyrazolo 3 4-dipvrimidin-4-yDaminopropyl-3-
{1H-pyrazol-3-yhguinazolin-43 H}-one {Compound &8} "HNMR {400 MHz, DMSO-dg) &
13.26 (br. s, 1H}, 7.96{d, /=85 Hz, 1H), 7.89{d, /=24 Hr, 1}1), 7.536 {4, /= 8.5 Hz, 1H)},
7.37(d,J="77THz, 1H), 644 (d, /=23 Hz, 1H}, 501 - 5.09(m, 1H}, 2.62 (s, 3H), 2.12 - 1.96
(m, 1H), 189~ 1.72 {m, 1H), .79 {, /= 7.3 Hz, 3H). ES/MS 504.0 (M+H);

(S)-5-chloro-2-{1-{{6-chloro-3-methyl-1 H-pyrazolo{ 3 4-d]pyrimidin-d-yhamino}ethyi}-3-{ 1 H-
pyrazol-3-yixpuinazolin-4{3H}-one {Cc»mpsund 89y, 'HNMR (4(?(3 MHz, DMSQ-dey 8 13.17
{s, 1H}, 7.87 - 7.82 {m, 1H), 778 {1, S =80 Hz, TH)L 7.70(d, 7= 6.7 Hz, TH} 7.61 -~ 7.51 (m,

-
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2H}, 6,48 (d, F= 2.0 Ha, 1H), 4.96 - 4.84 (m, 1H), 2.58 (s, 3H), 147 {d, 7 = 6.8 Hz, 3H).
ES/MS 456.1 (M+HTy;

{8)3-2-(1-{{6-amino-1 H-pyrazolo{3 4-d]pyrimidin-4-yDaminejethyl}-5-chloro-3-{1 H-pyrazol-3-
viquinazolin-4{3Hone (Compound 90). 'H NMR (400 MHe, DMSG-ds) 6 13.72 (br. s, 1H),
1316 (s, TH), 12,64 (g, TH), 2.66 (s, 1H}, 841 (s, 1H}, 7.84 (d, /= 24 Hz, 1H), 774 (dd, 7=
8.4, 7.6 He, TH), 7.70 - 7.25 (m, 2H)Y, 6.62 (4, S = 2.4 He, 1H), 4.80 - 4.92 (m, 1H), 1.50(d, 7=
6.8 Hz, 31 BES/MS 4231 (M+H )

(8}-5-chioro-2-(1-{{6-chloro-1 H-pyrazolo[ 3 4-dlpyrimidin-4-ylaminoyethy)-3-{ 1 H-pyrazoni-3-
vhquinazohn-4{3H}-one (Compound 91}, 'H NMR {400 MHz, DMBO-de3 & 13,18 (s, 1H}, 9.18
(d,.7=65Hz, 1H)L 810 ¢, 1H), 7.90(d, J=24 Hs, IH)L, 771 (4, F= 8.0 Hz, 1H), 7.59 - 7.46
(m, 2H}, 6.53(d, 7= 2.4 Hz, 1H}, 4.66 - 4.78 {m, 1H}, 149 {d, F= 6.8 Hz, 3H). ES/MS 442.0
(M+H";

{5}-2-(1-{{6-amino-3-brome-1 H-pyrazolo[ 3, 4-dipyrimidin-d-ylJaminoethyl)-S-chlioro-3-{ 1 H-
pyrazol-3-vhiquinazolin-4(3H)-one (Compound 92). 'H NMR (400 MHz, DMSO-do) 8 13.29
{5, 1H}, 13.03 ¢s, HH), 7.98(d, J= 2.4 Hz, 18}, 7.84 - 771 (m, ZH), 7.70 ~ 7.48 {m, 211}, 6.62
{br.s, 2H}, 6,55 {d, J=23 Hz, 1H}, 482 - 494 {m, 1H), 1.41 {4, 7= 6.5 Hz, 3H). BES/MS 501,
(VMHE';

<

{8)-2-{ 1 -{{2~amino-3-cyano-G-methylpyrinaidin-4-yhaminopropyl F4-ox0-3-(1 H-pyrazol-4~yii-
3, 4-dihvdroguinaroline-8-carbonitrile {Compound 93). 'H NMR (400 MHz, DMSB0O-d) 0 8.44
- 8.24 (m, 2H), 8.00 - 771 {m, 3H), 7.65{, J= 7.8 Hz, 1H), 7.49 (s, 2H), 4.84 - 4.93 (m, 1H),
2.30 (s, 3H), 2.03 - 1.75 (m, ZH), 078 (1, J/ = 7.3 Hz, 3H). BR/MS 427.1 (M+H™);

{S}2-{ 1-{{6-chloropyrido 3,2-djpyrimidin-4-yhamino Jpropyl 1-4-0x0-3-{ 1 H-pyrazol-4-yi)-3 4-
dihydroguinazoline-8-carboitrile (Compound 943, "H NMR (400 MHz, DMEO-de) & 9.05 (b
d,J=4.7 Hz, 1H}), 8.59 (s, 1H}, 841 - 829 (m, 2H), &.18(d, /=88 Hz, 1H}, 796 {8, J=8.7
Hz, 11}, 7.79 (s, 2H}), 7.66 {1, /=78 Hz, 1H), 516~ 325 {m, 1H)}, 2.19 - 2.04 {m, 1H}, 2.04 -
1.86 {m, 1H), (.86 {t, J = 7.3 Hz, 3H). ES/MS 4581 (M+H");

{83-2-(1¢(2,6-diamino-5-chioropyrimidin-d-yDamino)propyi}-4-oxo-3-( 1 H-pyrazol-4-yi}-3 4~
dihydroquinazoline-8-carbonitrile (Compound 95), 'H NMR (400 MHz, DMSO-de) 8 8.36 (d, J
=7.8 Hz, 2H}, 787 {br. s, 2H}, 7.67 &, /= 7.8 Hz, 1H), 7.62 — 7.07 {m, 5H}, 4.86 - 4.95 (m,
1H), 2.00 - 1.83 (m, 18}, 1.84 ~ 1.66 (m, 1H), 0.73 (1, 7= 7.3 Hz, 3H). ES/MS 437.1 (M+H);
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{S1-2-(1-{C-armmno-6-chloro-5-cyanopyrimidin-d-vhamine jpropyvl i-4-0x0-3-{ 1 H-pyrazol-3-yi)-
3 4-dihydroguinazoline-8-carbonitrile (Compound 96). 'H NMR (400 MHz, DMSO-dgy 6 13,12
{8, 1H}, 836 (d, /=78 He, 2H), 7.81 (. /=24 Hz, 1H}, 7.72 ~ 7.61 {m, 2H}, 7.53 {5, 1H},
75 (s, 1H, 644 (4, J=23 Hz, TH), 4.86 - 475 (m, TH), 216 « 1.97 {m, 1H), 193 - 175 (m,
1H), 0.81 €4, J= 7.2 Hz, 3FD), BS/MS 4471 (M+H);

{53-2-(1-((2 6-dlamino-S-cyanopyrimidin-4-vijamino propyl-4-ox0-3-{ | H-pyrazol-3-yi}-3 4~
dihydroquinazeline-S-carbonitrile {Compound 97}, 'H NMR (400 MHz, DMSO-dq3 8 13.26 (s,
1H), 8.02 {dd, J=7.1, 1.6 Hz, 1H}, 799 - 785 (m, 3H), 6.77{d, /= 7.2 Hz, 1H}, 6.66 - 6.52
{mm, 3H}, 6.47 - 5.97 {im, 3H}, 4.62 - 447 {m, 1H), 2.02 - 1.66 (o, ZH), 0.71 {, J= 7.2 Hz, 3H).
ES/MS 428.1 (M+H )

{8}-2,4-diamino-6-{{1-{5-bromo-4-oxo-3-( 1 H-pyrazol-3-v1}-3 4-dihvdroguinazolin-2-
yhipropyhamino)pyrimidine-3-carbositrile (Compound 98). 'H NMR (400 MHz, DMSO-ds) 8
13204, THY, 791 (5, 1HL, 776 (dd, =76, T 4 He, 1H), 768 - 755 (m, 2H), 6.09{d, /=74
He, 1Hy, 657 (4, J= 9.7 Hz, 2H), 6.49 - 6.03 {m, 2H}, 4.49 - 458 (m, 1H), 1.99 — 1.62 {m, 2H),
0.69 {t,/= 7.3 Hz, 3H). BS/MS 481.0 (M+H");

{S)-2,4-diarnino-6-{{ 1 -{S-bromo-4-oxo-3-(1 H-pyrazol-d-yi)-3 4-dihydroguinacolin-2-
vhipropyhiamine)pyrimidine-S-carbonitrile (Compound 99). 'H NMR (400 Mz, DMSO-ds) &
308 (s, TH), 813 (s, TH}, 777~ 7.70 (m, 2H), 7.66 —~ 7.53 {m, 2H), 6.64 {d, .J= 7.5 Hz, 1H},
6.57 (8, 2H}, 6.33 {5, 2H}, 4.63 - 473 (m, 1H), 1L.86 ~ 1.537 {m, 2H), 0.67 {(t, /= 7.2 Hz, 3H}
ES/MS 4810 (M+Hy;

{5}-S-bromo-3-(1 H-pyrazol-d-y1}-2-{ 1-{{hiazoln{5 4-dlpyrimidin-7-ylamino)propyl Jquinazolin-
4¢3} -one (Compound 1003, 'H NMR (400 MHz, DMESO-de) 6 1319 (g, THD, 228 (5, 1H), 8.43
{d, =68 Hz, 1H}, 8.39 (s, 1H), 808 {5, 1H), 7.70 - 7.63 {m, 2H), 7.63 —~ 7.51 {m, 2H}, 4.86 -
4.95 (m, 1H), .07 — 1.84 {m, 4H), 0.79 {t, / = 7.3 Hz, 3H). BS/MS 482.7 (M+H);

{83-S-bromo-3-(1H-pyrazol-3-y1y-2-{ 1 -{thiazolo] 5,4-d ipyrimidin-7-viamino)propy jpinazolin-
4(3H)-one {Compound 1013, 'H NMR (400 M, DMSO-d:) 5 13.20 (5, 1H), 9.28 (s, 1H), 8.37
~8.27 {m, 2H), 788 {t, J= 2.0 Hz, TH), 7.75 (dd, /= 7.0, 2.1 Hz, 1H}, 7.67 — 7.55 (m, 2H), 6.47
(¢, /=22 Hz, 1H}, 488 - 475 {m, 1H}, 2.09 - 1.77 {m, 2H), .78 (¢, 7= 7.3 Hz, 3H). ES/MS
483.00 (MAH);
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{R}-2-{1-{{2, 6-diamino-S-cyvanopyrimidin-4-yvl jaminopropyi}-4-ox0o-3-(1 H-pyrazol-4-y1}-3,4-
dihydroguinazoline-S-cagbonitrile (Compound 102}, TH NMR (400 MHz, DMSO-ds) 8 8.03
(dd, J=7.2, 1.5 Hz, tH), 800 - 7.87 (m, 4H), 7.78 - 6.83 {m, 5H}, 4.73 ~ 4.81 {m, 1H}, 1.71 ~

1.91 (m, 2H), 0.70 (6, F = 7.3 Ha, 3H). BS/MS 427.9 (M+H);

{53-d-oxo-3-{ I H-pyrarol-4-v1)-2-(1-(thiazolof 5 4-d]pyrimidin-7-ylaminopropyl 33,4~
dihvdroguinazotine-S-carbonitrile (Compound 103). TH NMR (400 MHz, DMSO-de) 8 9.29 (s,
1HY, 8.50(d, = 7.1 Hz, 1H), 8.40 (s, 1H), 8.00(dd, F= 6.6, 2.1 Hz, 1H}, 7.95 - 7.81 {m, 4H),
490 - 5.00 (m, 1H), 2.01 ~ 1.86 (m, 2FD), 0.80 (¢, J = 7.3 Hz, 3H), ES/MS 429.8 (M+H ),

{S)-3-{4-bromo-1 H-pyrazol-3-yi}-5-chloro-2-{1-{{hiazolo[ 5 4-dipyrimidin-7-
ylamineethyDguinazolin-4(3H ) -one (Compound 104). "H NMR (400 MHz, DMSO-d,) § 13.61
{br.s, 1H}Y, 930923 (m, 1H), 835{(d, J= 7.0 Hz, TH), 8.36 - &27 (m, 1H}, .23 - 808 (m,
TH) 7.83 - 7.69 (m, 1H), 7.69 - 7.53 (m, 2H}, 5.34 - 4.80 (m, 1H), 1.62 - 1.35 {m, 3H).
ES/MS 502.9 (M+H™Y;

{8}-2, 4-diamino-6-({{5-chloro-d-oxo-3-(1 H-pyrazok-3-v1}-3,4-dibydroguinazolin-2-
yh(phenyhmethyamine ypyrimidine-S-carbonitrile (compound 105}, 'H NMR {400 MHz,
DMSO-de} 8 7.95 - 7.56 {m, 4H), 7.44 {5, 2H}, 7.46 - 6.38 (m, 6H}, 6.29 - 590 (m, 1H). ES/MS
4848 (M+H),

(8¥2,4-diamino-6-{{{S-chloro-4-0x0-3-{ L H-pyrazol-4-y1}-3 4-dihydrogunazelin-2-

yi}phenyl roethyDamine)pyrimidine-S-carbonitrile {compound 106}, 'H NMR (400 MHz,
DMSO-dg) é 7.85 {1, J= 8.0 Hz, 2H), 7.65 (ddd, /= 10.4, 8.1, 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-chioropyrinndin-4-yDamino¥phenylimethy-3-(1H-pyrazoi-4-
yhguinazohin-4(3h}one {compound 187} "H NME (400 MHz, DMSO-ds) 8 7.84 (1, /= 8.0 Hz,
ZEY, 775 (A, =81, L2 He, THY, 765 (dd, = T8, L2 Hy, 2HY 733 - 716 m, 3H), 718 -
7.02 (m, 2H), 6.01 (4, J= 6.9 HZ, 1H). BS/MS 494.1 (M+H" )

{8)}-2-amino-4-{({{5-chloro-4-ox0-3-{1 H-pyrazol-4-v1}-3 4-dihydrogquinazolin-2-
yiiphenyhimethylamine-6-methylpyrimidine-S-carbonitrile {compound 108). 'HONMR (400
MHz, DMB(dey 8 7.84 (1, /= &0 Hz, 2H), 765 (ddd, /= 9.8, 8.0, L2 Hz, ZH}, 739 - 716 {m,
4H3, 720~ 7.05 (m, 2H), 6.01 (4, /= 6.7 HZ, 1H), 2.36 — 2.17 (M, 3H). ES/MS 484.1 (M+H);
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{S1-S-chlora-2-({{2,6-diamino-5-chloropyrimidin-4-yDanuno ) phenyhmethyvh-3-( | H-pyrazol-3-
yhquinazolin-4(3hj-ene {componnd 109). 'H NMR (400 MHz, DMSO-d) § 13,16 (s, 1H), 7.99
=~ 7.5% {m, 4H), 7.23 (4, J=3.5Hz, 3H), 7.15 - 675 (m, 2H), 6.16 (d, 7= 7.2 Hz, 1H), 6.00(5,
THY. BS/MS 494.1 (M+H )

{S8y-2-amino-4-{{{5~chloro-4-0x0-3-(1 H-pyrazol-3-vi)-3,4-dihydroguinazolin-2-

v ¥ phenyl methylamine -6-methyipyrimidine-5-carbonitrile {compound 1103 "H NMR (400
MHz, DMBO-dy 8 7.92 - 775 (m, 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-chloropyrimidin-4-yhaminojethyh-6-fluore-3-{ L H-pyrazol-3-
viiguinarolin-4(3h}-onc (compound 111), 'H NMR (400 MHz, DMSO-ds) § 13.21 (s, 1H), 7.92
{dd, J= 2.4, 1.7 Hz, 1H), 7.85~ 7.63 {m, 2H), 6,57 {1, /=22 Hr, 1H), 6.25(d, /=74 HZ, 1H},
596 (s, 2H}, 550 (s, 2H), 4.62 {(p, J= 6.8 Hz, 1H)}, 1.34 (d, /= 6.7 Hz, 3H). ES/MS 4161
(VFHTY,

(832, 4-diamino-6-{{1 ~{&-fluoro-d-oxo-3-( 1 H-pyrazrol-3-v1 -3 4-dibvdroguinazolin-2-
viipropyllamine ipyrimidine-S-carboniirile {compound 112}, "H NMR (400 MHz, DMSO-de) §
13.20 (s, THD, .11 —7.85 {mm, 1H), 7.85 - 7.63 {m, 3H), 6.68 {d, S =74 Hz, 1H), 6.65 - 6.34 {m,
3H), 636603 (m, 2H}, 4.59 (1d, /= 7.9, 3.9 HZ, TH), 2.07 - 1.83 {m, 1H}, 171 (dt, /= 144,
7.5 He, 1HY, 0.69 (t, J= 7.2 Hz, 3H). BS/MS 421.2 (M+H Y,

{8)-2 4-diamino-6-{{cyclopropyi{6-fluoro-4-oxo-3-{ 1 H-pyrazol-3-v1)-3,4-dihvdroquinazolin-2-
yiumethyl jamino)pyrimidine-3-carbonitrile (compound 113). "H NMR (400 MHz, DMSO-4) 3
13,34 - 13.06 (m, 1H}, 7.98 - 7.63 (m, 4H}, 6.60 {s, ZH}, 6.48 - 636 (m, 2H), 6.28 {5, 2H}, 4.75

(=7 HZ, 2HD, 1.26 (d, 7= 7.5 Hz, 1H), 041 - 0.21 (m, 3H)L 0.23 - 0.08 (m, TH). ES/MS
433.2 (MHD

{S1-2-{eyclopropyl{(2 8-diamino-5-chloropyrimidin-d-yDamino oethyl-6-thaore-3-(1 H-
pyrazol-3-vljquinazolin-4(3h)-one {compound 1143 "H NMR (400 MHz, DMSO-ds) 3 13.23
{s, 1ED), 792 (dd, /=24, 1.6 Hz, 1H}, 785 - 7.61 {m, 3H), 647 {, /=22 Hz, 1H), 5.99 {4,/ =
7.5 He, 3H), 5.52 (s, 2H), 4.72 (3, 7= 8.0, 6.5 He, TH), 118 {dd, J= 133,65 Hz, 1H), .39~
0.09 (m, 4H). ES/MS 442,17 (M+H )

{(8)2 4-diamino-6-{{ 1 -{6-fluoro-4-0x0-3-{  H-pyrazel-3-y}-3 4-dihydroquinazclin-2-

yhethyhamine pyrimidine-S-carbonitrile {compound 115}, "H NMR (400 MHz, DMSO-ds} §
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1318 (¢, 7= 2.2 Hz, 1H), 7.90 {dd, 7= 2.4, 1.4 Hz, 1H), 7.87 - 7.58 {m, 2H), 6.80(d, S = 6.8
Hz, 1H), 6.67 — 6.40 (m, 2H), 6.26 (5, 2H), 4.81 — 4.59 (m, 1HD, 1.36 (d, J = 6.8 Hz, 3H). BY/MS
4071 (M+Hy;

{53-2-{ 1 -{{2.6-diamino-3~-chioropyrimidin-4-yhamino propyl 3-6-fluore-3-(1 H-pyrazol-3-
yhquinazolin-4(3h)-one (compound 1163, 'H NMR (400 Mz, DMSO-de) 8 13.22 {5, 1H), 7.93
(dd, J=24, 1.6 He, 1H}, 7.85 - 7.56 {m, 3H), 6.59 (1, /= 2.2 Hz, 1H)}, 6.23 ~ 5.90 (m, 3H}, 5.51
(s, 2H3, 453 (10, J=82,3.7 He, 1H), 190 (ddd, 7=13.8, 7.2, 3.7 Kz, 1), 1.67 {di, J= 145,
7.4 Yz, 1TH, 070 (T, 7 = 7.3 HZ, 3H). HS/MS 430.1 (M+H

{(8¥-8-chlore-2-{1-({2,6-diamino-S-chloropyrimidin-4-vhamino jethyl}-6-Booro-3-{ 1 H-pyrazol-3-
vixpuinazolin-4(3h-one {compound 123). 'H NMR (400 MHz, DMSO-d) § 13.26 (s, 1H), 8.10
(dd, J=8.5,29Hz, 1H), 794 {dd, /=24, 1.6 He, 1H}, 7.78(dd, /= 8.2, 29 He, THYL 6,533 (1, J
=22 He, 1H)Y, 6.39(d, =75 Hz, 1H}, 5.97 (s, 2H}, 53.55 {5, 21, 4.71 {dd, /= 7 .4, 6.6 Hz, 1H),
£33 (d, J= 6.6 He, 3H) BS/MS 4501 V+H )

{S)-S-chloro-2-{1-{{2 6-diamino-S-chloropyrimidin-4-yhaminobutyl -3  H-pyrarol-3-
yhiquinazolin-4(3h}-one (compound 124). 'H NMR (400 MHz, DMSO-4,) 81323 (d, /=44
He, IHL7.96{d, J=22Hz 1H),775{t, /=80 Hg, 1H), 7560, J=3537,1.4Hz, 2H), 6.60 {4,
J=272 Hz, 1H), 6,18 - 5.93 {m, 2H), 5.50 (s, 2H}, 4.60 (i, J= 8.9 He, 1H), 1L.82(t, J=909 Hz,
THY, 1704, /=114 Hz, 1H), 1.30(d, /=118 He, 1H}, 11044, J= 143, 7.5 Hz, 1H), 465 (¢,
J=73HZ, 3H). BS/MS 460.1 (M+H);

{8)-2, d-diamino-6-({{&-chloro-6-fluore-4-ox6-3-(1 H-pyrazol-3-vi)-3 4-dihydroguinazolin-2-
vi¥oyclopropyl methyDamine pyrimidine-5-carbonitrile (compound 125}, 'H NMR (400 MHz,
DMSO-dgd S 1338 - 1315 {m, 1HL 814 {dd, /= 8.5, 28 Hx, 1H), 794 (dd, /= 2.4, 1 6 Hz,
18, 7.82 {dd, J = 8.1, 2.9 Hz, 1H), 6.65 {5, 21}, 6.52 - 6.42 {m, 2H), 6.36 (5, 2H}, 480 (dd, J =
7.7, 6.2 Hz, 1H), 1.43 — 1.26 (m, FH), 0.50 - 0.29 (m, 3H), 0.18 (1, 4 = 8.5, 3.3 Hz, 111). BS/MS
467.1 (M+H"); and

{83-2-(1-{{2 6-diarnino-5-chloropyrimidin-4-yDaminoYethyl-S-(difluoromethylp-3-(1 H-pyrazol-
Jeyhguinazoiin-4{3H}-one {(Compound 126). HONMR (400 Mz, DMSO-ds § 13.23 (s, 1H),
R.O1 - 7.68 (m, SH), 6,589 (1, /=22 Hz, 1H), 633 (br. s, 1H)}, 6.03 {br. 5, 2H), 5.59 (br. s, 2H),

4,67~ 4.55 (m, 1H), 136 (d, J/ = 6.7 Hz, 3H). BS/MS 4481 (v+H.
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{S)-5-chloro-2-{oyclobutyl{({2,6-diamino-S-chloropyrimidin-4-vliaminoymethyl}- 3-(1H-pyrazol-
3-yiyquinazolin-4{ 3H}one (Compound 127} TH NMR (400 MHz, DMSO-dg) 8 7.94 ~ 7.89 {m,
FH) 7.754¢4, J=8.0Hz, 1H), 7.61 (dd, /=82, 1.1 He, 1H), 758 {ﬁd, F=T8, 1.3 He, 1H}, 6,46
{t, J=22 Hz 1H), 607595 (m, 3H), 5.50G (3, 2H,L 489 {dd, /= 39 Hz, 1H), 180 1.55
{(mn, BH}. BR/MS 572.1 (M+H)

{S3-2 4-diamino-6-({{S-chioro-d-oxo-3-{ 1 H-pyrazol-3-y1)-3 d-dihvdroquinazolin-2-
vi¥eyolobutyDmethyDamino ipyrimidine-S-catbonitrile (Compound 128). 'H NMR (400 MHz,
DMSO-de} 8 786 (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 He, 1H), 7.56 (d, /= 1.2 Hz, OH}, 6.62 (s, 2H), 6.47 {5, 1H), 6.43 - 6.37 {m,
2H). 3.01 {dd, /= 8.2, 6.3 Hz, 1H), 2.07 {s, 1H}, 190~ 157 {m, 8H). ES/MS 463.1 (M+H").

{ 5}-8~-chloro-2~{cyvclobutyl{({2,6-diamino-5-chloropyrimidin-4-yhamino nethy! 1-6-fluore-3-(1 H-
pyrazol-3-yhquinazelin-4(3H -one (Compound 129). 'H NMR (400 MHz, DMSO-44) 5 8.12
(dd, F=8.5, 29 Hg, {H), 793(dd, 7= 2.4, 1.6 He, 1H), 780 (dd, /=82, 2.9 Hz, IH), 647 (1, J
=22 Hez, 1H), 621 {d, /=87 Hz, 1H}, 6.04 (s, ZH), 5.53 {5, 2H), 4.9% {dd, 7= 8.7, 5.2 H=, 1H),
1.83 ~ 1.58 {m, 6H), 138 ~ 1.21 {m, 2H). BES/MS 490.1 (M+H).

(5)-2 4-diamino-6-{{{&-chloro-6-tluoro-4-o0x0-3~{ L H-pyrazol-3-y13-3,4-dihydroguinazotin-2-

sl eyclobutylimethvliamine lpyrimidine-S-carbonitrile (Compound 136), 'H NMR (400 MHz,
DMSO-ds) 6 8.13 (dt, J= 8.6, 3.0 Hz, 2H), 78 - 7.77 {m, 1H}, 6.69 - 6.36 (m, 1H), 515 (dd, J
=83, 5.8 Hz, 4H), 3.01 - 2.90 (m, 1H), 2.02 - 1.58 (m, TH). BS/MS 4811 (M+H).

{S)-2.4-diamino-6-{{cyclobutvi{ S-(diffusrormnethylp-4-ox0-3-{ 1 H-pyrazol-3-vi}-3,4-
dihvdroquinazolin-2~-yDmethvl}aninojpyrimidine-5-carbonitriie (Compound 1311 'H NMR
(400 MHz, DMSG-de S B.00 (1, J=7.9 Hz, 1 H), 7.90 - 7.85 (i, 3H}, 6.63 (s, 2H), 6.46 - 6.39
{m, 2H}, 5.08 (s, /=82, 6.5 Hz, 4H), 1.95 1538 {m, 2H), 1.28 - 1.14 {m, TH). ES/MS 478.2
(MHH).

{S)-2~{cyclobutyl{(2,6-diamino-3~chloropyrimidin-4-yhamino ymethyi-3-(difluoromethyl-3-
(1H-pyrazol-3-vhquinazolin-4(3H)-one (Compound 132). '"H NMR (400 MHz, DMSO-dg) 8
8.06 — 7.92 (m, 3H), f&’f’(dt J=T74,33 Hz, 3H), 6.50(dt, /=44, 2.2 Hz, 1H), 6.09 - 597 (m,
RHY, 5.51 (5, 2H), 4.95 (dd, 7= 8.7, 6.0 Hu, 1H}, 403 (g, 7= 7.1 He, 1F), 1.90 - 1.60 (m, 8H).
ES/MS 488.1 (M+H".
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{(8)-2 d-diamino-6-{{cyclopropyi{4-0x0-3-( 1 H-pyrazol-3-yvD}-&-{iriflucromethyi}-3,4-
dihydroguinazolin-2-yhmethyljamino)pyrimidine-S-carboniteile (Compound 133). 'H NMR
{400 MHz, DMSO-de) 6 805 - 7.97 (m, 1H), 791 {(dd. J=2.4, 1.7 Hz, 2H), 6.64 (s, 1H}, 6.51 ~
6.44 {m, 2H), 4.76 {t, J= 7.3 Hz, 1H), 0.38(dd, 7= 16.1, 6.7 Hz, SH). ES/MS 483.1 (M+H".

{(8)2-{cyclopropyl{{2,6-diamino-S-chloropyrimidin-4d-yl Jamino methyh-3-(1 H-pyrazol-3-y1)-8-
{trifluoromethyhguinazolin-4(3H)-one {Compound 1343, "H NMR (400 MHz, DMSO-de) 8 8.04
- 7.96 {m, 1H}, 6.52 (£, /=22 He, 2H), 6.03 (4, /= 9.7 Hz, 1H), 5.56 (d, 1H), 4.72 {dd, /= 7.9,
6.7 Hz, 1H), 1.25 (s, TH), 0.41 - 0.28 (m, SH) BS/MS 492.1 (M+H).

(S)-2,4-diamino~6-{{1-{4-0x0-3-{ 1 H-pyrazol-3-y1}-8-{iriflucromethyl}-3,4-dihydroguinazolin-2-
yhethvDamino)pyrimidine-S-carbonitrile {Compound 135} "H NMR (400 MHz, DMSO-dy) 8
803792 {m, 1H}, 6.87 (d, /= 06.8 Hz, I1H), 6.64 ~ 0.56 {m, ZH)}, 6.31 {5, 1H), 472 {, 7= 6.8
Hz, 1H), 1.43 (m, 1H), 1.41 {4, 7= 6.7 Hz, 3H). ES/MS 4871 {M+H Y

{(S)2-{1-{(2,6-diamino-S-chloropyrimidin-4-yhaminoethy)-3-(1 H-pyrazol-3-yi}-8-
(trifluoromethyhquinazolin-4(3H)-one (Compound 136}, 'H NMR (400 MHz, DMSO-4.) & 8.06
~ 783 {m, 3HL 6.64 (1, J= 2.2 He, THY, 6,02 (g, TH}, .57 (s, THY, 4.64 (1, = 7.0 He, 1H), 1.42
(m, 1H}, 139 ¢4, J = 6.7 Hz, 3H). ES/MS 4661 (M+H

(832 4-diamino-&-{{ I-{R-(difluoromethyl-4-0x0-3-({ Hopyrarol-3-v1)-3,4-dihydroquimazolin-2-
yhethylyamine)pyrimidine-S-carbonitrile (Compound 137). 'H NMR (400 MHez, DMS0) 3
1323 (brs, 1H), 833 - 828 (m, 1H), R I8 -8.13 {m, 1H), 7.92{d, J = 2.4 He, 1H), 7.88 -7.57
{mn, SHY, 6.53 (¢, J = 2.4 He, THYL 4.95 {p, I =67 Hz, 1H), 143 (d, I = 6.7 Hz, 3H). ES/MS
439.1 (M+H

{532 d-dianuno-6-((1-{6-chloro-4-oxo-3-(1 H-pyrazol-3-y1}-3 4-dihyidroquinazolin-2-

viethyl jaminoYpyrimidine-S-carbonitrile (Compound 137). 'H NMR (400 MHz, DMSO) 8
1321 (ors, 1HY, BOB8{(dd, T =25, 0.5 He, 1H), 794~ 7.88 (m, 2H), 7.73¢dd, 1 = 8.7, 0.5 Ha,
1H}, 653 {4, F=23 He, 1HL 491 - 482 (m, 1H), 142 (4, J = 6.7 He, 3H) BES/MS 4231
{MHH '},

{8)-2,4-diamino-6-({ 1-{7-chloro-4-oxo-3-(1 H-pyrazol-3-v13-3,4-dihvdroguinazolin-2-

yijethyDamino)pyrimidine-S-carbonitrile (Compound 138). 'H NMR (400 Mz, DMSO) 8
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13.21 {brs, 1H), 8.14 {dd, T = 8.5, 0.4 He, 1H), 7.90 (4, § = 2.4 Hz, 1H), 7.72 (dd, 7= 2.1, 0.4
Hz, 1H), 7.62 (dd, J = 8.5, 2.1 Hz, 1H), 6.54 (4, T = 2.3 Hz, 131}, 4.83 (p, F = 6.7 Hz, 1H), 1.42
(d, 7= 6.8 Hz, 3H). ES/MS 423.1 (M+H):

{S)-2.4-diamino-6-({cyclopropyl(8-{difluoromethvi}-4~0x0-3-(1 H-pyrazol-3-y1}1-3,4-
dihydrogquinazolin-2-yimethylamino jpyrimidine-S-carbonitrile (Compound 1401 'H NMR
{400 MHz, DMSG) 8 1325 (brs, 1H), 8.10 - 800 (m, 2H), 7.93 (4, I = 2.4 Hz, 1H}, 7.88 - 7.50
{m, 3H), 653 (4, I = 2.3 Hz, 1H), 495 (p, § = 6.7 He, TH), 142 (4, J = 6.7 Hz, 3H). BS/MS
457.1 (M+H');

{5}-2~(1-({2,6-diarmno-S-chloropyrimidin-4-yDamineethvl-8-{diftuoromethvi}-6-fluoro-3-(1 H-
pyrazol-3-vijquinazolin-4{3H-one (Compound 141}, 'H NMR (400 MHz, DMSO) 8 13.26 {bs,
TH), 870 - 8.01 {m, 2H), 792 {d, J =24 Hz, TH), 7.83 - 7.20 {m, 6H}, 6.52 (4, } = 2.3 Hz, 1H),
493 (p, ¥ = 6.7 Hz, 1H}, 1.43(d, J = 6.7 Hz, 3H). ES/MS 466.1 (M+H

{S}-2-amino-4-{difluoromethy-6-{{1-{8-(difluoromethy)-6-flucro-4-oxo-3-{ H-pyrazol-3-vi}-
3,4-dihydroguinazolin-2-yhethyhaminopyrimidine-S-carbonitrile (Compound 142). 'H NMR
(400 MHz, DMSO) 6 1322 (5, TH), 807 (dd, ] = 8.6, 3.0 He, 1H}, R.02 (dd, } = 8.2, 3.0 Hz,
THY, 7.89 (4, J = 2.4 He, TH), 7.86 - 7.51 {m, 3H}, 7.26 (brs, 1H)}, 6.84 - 6,51 (m, 2H), 4.96 {p,
=67 Hz, TH), 145 (d, J = 6.7 Hz, 3H). BY/MS 492.1 (M+H),

{8)-2,4-diamino-6-{{cyclopropyl{ 8-{diffuoromethyl}-6-fluoro-4-oxo-3-(  H-pyrazol-3-vi}-3.4-
ditydroguinazelin-2-yDmethyllamino jpyrimidine-S-carbonitrile (Compound 143}, "H NMR
(400 MHz, DMSO) 8 13,19 (brs, 1H), 8.09{dd, J = 8.6, 3.0 He, 1H), 803 (dd, } = 8.1, 3.0 He,
FH), 780 - 7.59 (m, ZH}, 6,41 (4, F = 24 Hz, 1H), 4R7 (£, J = 7.8 Hz, 1H), 1.50 - 1.38 (m, 1H},
0.50 - 0.37 {m, 3H) 0.21 — 014 (m, 2H). ES/MS 482.1 (M),

{S}-2-(cyclopropyl{(2,6-diamino-S-chloropyrimidin-4-vljamino imethy)-8-(difluoromethy)-6-
fluoro-3-( | H-pyrazol-3-yhiquinazolin-4{3H-one {Compound 144). 'H NMR (400 Mz, DMSO)
$13.19(brs, 1H), 809 (dd, J =87, 3.0 He, 11, 303 (44, J =&.2, 3.0 Hz, 1H}, 7.89 -~ 7.58 {m,
ZHG, 782 -7 45 (m, 3H)Y, 635 (4, 1 =23 He, 1H, 484 (1, =77 Hz, 18}, 149 - 130 (m, 1H),
0.53 ~ 0.39 (m, 3H), 021 - 0.13 (m, TH). BS/MS 492.1 M+,

{83-2-amino-4-({eyclopropvi(B-{difluoromethyli-6-thisro-4-0x0-3-{ | H-pyrazel-3-y1)-3 4=

dihydroquinazolin-2-yhmethylamine)-6-(difluoromethyhpyrimidine-3-carbonitrile (Compound
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145). H NMR {400 MHz, DMSO) & 13.15 (brs, 1H), 8.08 (dd, T= 8.7, 3.0 Hz, 1H), 3.03 (dd, J
= 8.3, 3.0 Hz, 1H), 7.90 ~ 7.54 {m, 3H), 743 (d, I = 7.6 Hz, 1H), 7.26 (brs, 1H), 6.83 - 6.50 (1, J
=53.4 Hz, 1H), 6.394d, J = 2.4 Hz, 1H), 4.92 (t, T = 7.5 Hz, 1H), 1.51 - 1.43 (m, 18), .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~chloropyrimidin-4-ylamine}-2~-methyvlpropy-3-{(1 H-
pyrazab-3-yhguinazolin-4(3 H}-one (Compound 146} TH NMR (400 MHz, DMSO) 8 13.24 (br
8, 1HD, 7.93 {8, = 2.4 He, 1HY, 783 =778 (m, 1H), 767 (dd, 1 = 8.2, 1.2 Hz, 1H), 762 {dd, J =
7.8, 1.2 Hz, 1H), 7.50{br s, 2H), 7.27 (br s, 2H), 7.05 (bra, 1H), 6,46 (d, I = 2.3 Hz, 1H), 4.96 ~
4.89 {my, TH), 2.26 - 2,16 {m, 1H}, 0.82 (d, T = 2.7 Hz, 3H}, 0.81 {d, I = 2.8 Hz, 3H). ES/MS
460.1 (M+H Y,

{8)-8-chlore-2-{1 ({2,6-diamino-S-chloropvrimidin-4-yhammoethyD-S-fluero-3-(1 H-pyrazol-3-
shiguinazolin-4{3H)-one (Compound 147). "H NMR (400 MHz, DMSO) 8 13.26 (br s, 1H), 8.07
(dd, J = 8.9, 48 He, 1H)Y, 7.93 (4, I =24 Hr, 1H}, 7.68(d, I = 6.8 Hz, 1H}, 7.45 {(br s, 2H), 7.40
(dd, 7= 105,89 Hz, 1H),649{d, J =23 He, 1H), 488 (p, J= 6.7 Hz, 1H), 143 (d, J = 6.7 Hg,
3H) BS/MS 450.1 (M+H )

(8 1-8-chloro-2-{cyclopropy (2 6-diamino-5-chloropyrimidin-4-yamino pnethyi-5-Quoro-3-

{1 H-pyrazol-3-yhquinazolin-4(3 H)-one { Compound 1483 "H NMR (400 MHz, DMS() § 13.24
{brs, 1H), 8.08{dd, I =85, 48 Hy, 1H}, 780 (d, I = 2.4 Hz, 1H}, 7.51 - 7.24 {m, 4H}, 6.40(d, ]
=23 He, THY, 4.94 - 487 O, TH), 143 - 1.35 {m, 1H), .51 < 0.36 Om, 3H), 0.22 - 013 {m,
TH). ES/MS 4761 (MH+H ™Y,

{R}-8-chloro-2-(1-((2,6-diamino-S-chlpropyrinidin-4-yamino-2-hydroxyethvi - 6-fhiore-3-

{1 H-pyrazol-3-vhiquinsrolin-4(3H}-one {Compound 149}, YH NMR (400 Mz, DMSO) 8 13.30
{brs, TH}, 8.15¢dd, 1 = 8.5, 2.9 Hz, 1H}, 797 (d, F =24 Hz, 1H), 7.85 (dd, T = 8.1, 2.9 Hz, 1H]},
7.39 (bre, 3H), 6.53 (4, T =23 Hz, 1H), 4.95 - 4.89 {m, 1H), 3.78 - 3.70 {(m, 2H). ES/MS 4661
(MY

{S1-2-(1-((5-bromothieno{2 3-d]pyrimidin-4-vljaminoethyl)-5-chloro-3-( 1 H-pyrazol-3-
yvhiquinarohin-4(3H-one (Compound 154}, T NMER {400 MHz, DMSOY 8 13.36 (brs, 1H), 8.40
{s, 1H), 838 {d, I =68 Hz, 1H), 803 {d, } = 2.4 Hz, 1H), 7.89 (s, 1H}, 7.86 ~ 7.79 (m, 2H}, 7.63
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(dd, T=6.5,2.5He, 1H), 6.57(d, 1= 2.3 Hz, 1H), 512 (p, = 6.6 Hz, 1H), 144 (d, ] = 6.5 Hz,
IHY. BS/MS 502.0 (M+H

(83-2-(1-{(2,6-diamino-S-chloropyrinndin-4-yamine jethyl}-3-fluore-3-( 1 H-pyrazol-3-
yhquinazolin-4(3H}~one {Compound 1513, 'H NMR (400 MHz, DMSO) 8 13.21 (s, 1H), 7.90
{d, ¥=23Hz IH} 789~ 782 (m, 1H), 7.7 {d, I =6.7 He, 1H}, 7.56 - 748 (m, 2H), 7.43 ~
T28 {m, 4H), 653 (d, I = 2.4 Hz, IH}, 479 {p, } = 6.7 Hz, TH}, 143 (d, I = 6.8 He, 3H). ES/MS
416.1 (M+HY,

{8)-2-{1-({2,6~diamino-S-chloropyrimidin-4-ylaminoothyi 33 &-difluoro-3-{ 1 H-pyrazol-3-
yiiguinazolin-4{3H)-one {Compound 152}, "H NMR (400 Mz, DMSO) 8 13.24 (brs, 1§D, 7.91
{d,I=24Hz, 1), 7.81 (1d, I = 9.5, 4.1 He, 1H), 7.67 {brs, 1H), 744 (brs, 2H}, 7.37 (ddd, I =
10.3,9.0,3.6 He, 1H), 730 (brs, ZHY, 653 (d, T = 2.3 Hz, 1H), 480 (p, 1 = 6.7 Hz, 1H}, 1.44 {d,
F= 6.7 Bz, 3H). BS/MS 434.1 (M+H ),

{S3-2-(1-{(2 6-dlamino-3-chloropyrimidin-4-yHamino)ethyl 3-8~ fluoro-3-( H-pyrazol-3-
yhquinazolin-4(3H -one (Compound 153}, 'H NMR (400 MHz, DMSO) 4 13.24 (brs, 1H), 7.98
~7.94 (o, VHL 791 (4, =24 B, THD, 7.78¢ddd, T =105, 8L, L4 He, THL, 772 (d, T =867
Hez, 14}, 758 (1d, Y= 8.1, 4.7 He, 1H), 748 (brs, 2H), 733 (brs, 2HL 6534 (4, I = 2.3 He, 1H),
4.85 {p, § = 6.6 Hz, 1H), 1.45 (4, ] = 6.7 Hz, 3H). B¥/MS 416.1 (M+H");

{8)-5-chloro-3-(5~-chioro- 1 H-pyrazol-3-v}-2-(1 {{2.6-diamino-S-chloropyrimidin-4-

vhaming yethyhquinazolin-4(3H}-one {Compound 154} FINMR (400 Mz, DMSO) 8 7.86
780 {m, 1H}Y, 7.75 (brs, 1H), 7.67 - 7.62 {m, 2H}, 7.51 (br s, 2H}, 740 (br 5, 2H}, 6.61 {s, IH),
498 ~4.80 ¢m, 1H), 1.45(d, I = 6.7 Hz, 3H). ES/MS 466.0 (M+H ),

{S)-S-chioro-2-{1-{(2,6-diamino-S-chloropyrimidin-4-yhaminojethyl}-3 - 5-fluoro- 1 H-pyrazol-3-
viguinazolin-4(3H}-one (Compound 1353). 'H NMR (400 Mz, DMSO) 8 13.01 (brs, 1H), 7.89
~7.25 (m, €H), 6.37 (brs, 1HYL 4.90 - 4.75 (s, TH), 1.48 — 1.44 {m, 3H). ES/MS 4501 (M+HT),

{$3-B-chlore-2-{ 1-{{2,6-diamino-S-chioropyrimidin-4~-ylharninojethy-3-(1 H-pyrazol-3-
yhquinazolin-4(3H}-one {Compound 1563 "H NMR (400 MHz, DMS0) 8 13.26 (br s, TH),
81V (dd, I=79, 1.4 He, 1HL 8.07{dd, } =79, 14 He, 1H), 793 {d, F = 24 He, 1H), 775 (br s,
TH), 7.58 (0, F= 7.9 He, 1HY, 747 (brs, 1H), 738 (brs, 1H), 650 (d, I =23 He, I1HL 492 {p, ]
= 6.6 He, 1H), 1.44 (d, J = 6.6 Hz, 3H). BS/MS 4321 (M+H");

ot
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{8)-3~chloro-2-{1-{({2,6-diamino-5-chloropyrimidin-4-vijaminojethyvi - 3-{ | H-pyrazoi-4-
yliguinazolin-4(3H)-one (Compound 157). 'H NMR (400 MHz, DMSO} § 7.88 (s, 2H), 7.81
7.70 {m, 2H}, 7.66 -~ 7.54 {m, 4H), 748 (brs, 2H), 4.90 (p, I = 6.7 Hz, 1H}, 1.39{d, ] = 6.7 Hz,
3H). ES/MS 432.1 (M+H )

{8)-3,8-dichloro-2-(1-({2,6-diamino-S-chlorepyrimidin-4-yhaminolethvl-3-{ {H-pyrazol-4-
vhiquivazolin-4{3H}-one (Compound 158}, HONMR (400 MHz, DM S R.00(d, = 8.5 He,
1H), 7.86 {brs, 2H), 774 (brs, 1H), 7.60 {4, T = 8.6 He, 1H), 7.50 (br g, 3H), 4.95{p, F = 6.7
Hz, 15}, 1.39(4, | = 6.6 Hz, 3H). FS/MS 466.0 (M+H 'y

{8)-5-chloro-2-{1-{{2 O~diamuino-S-chloropyrimidin-4-vhaminojethyh- 8- fluore-3-{ 1 H-pyrazol-4-
viiguingzolin-4(3H)}-one {Compound 159). 'H NMR (400 MHz, DMSO) 8 7.86 (br s, 4H), 7.78
=771 {m, 1H), 7.60 (dd, 1 = 8.8, 4.5 He, 1H), 746 (brs, 3H), 490 (p, J = 6.8 Hz, 1H), 1.39¢d, ¥
= 6,7 Hz, 3H). BS/MS 450.1 (M+H ),

(R}-5-chloro-2-{cyclopropyl{{ 2, 6~-diamino-S-chloropyrimidin-4-vhamino ymethyl}-3-(i H-
pyrazol-3-ylguinazolin-4(3H-one (Compound 160). 'H NMR (400 MHz, DMSG) 5 1313 (br
s, 1H), 7.82¢d, I =24 Hz, 1H), 7.79 (1, I = RO Hz, 1H), 7.67 (dd, § = 8.2, 1.2 He, 1H), 7.60 {dd,
P78 12 e, TH), 752742 (m, 3H), 734 (brs, 2HY 634 (4, T 2.3 He, THYL 468 (1, ] =
7.7 Hz, 1H), 139 1.28 {m, 1H), 0.50 - 0.34 (m, 3H), 0.18 ~ 0.10 {m, 1FD). BES/MS 4581
(M+H'),;

{8})-2-(1-{{2Z, 6-digmino-5-chloropyrimidin-4-yDaming yethyl}-6,8-diflaoro-3-{ 1 H-pyrazol-3-
vhiquinazoin-4¢3H)-one (Compound 161} "H NMR (400 MHz, DMSBG) 8 13.22 (brs, 1H), 7.95
— 785 {m, 1H), 7.87{d, T = 23 Hz, 1H}, 7.74 - 7.69 (m, 1H), 7.67 (ddd, I = 8.3, 3.0, 1.3 He,
1H), 7.50 (s, 2H), 736 (brs, 2H), 640 (4, I = 24 He, THL 483 (p, J = 6.7 He, 1HL 141 (4, ]
= 6.7 Hz, 3H). ES/MS 434.1 (M+H);

{(Sy-2-{cyclopropyi{(2,6-diamino-S-chloropyrimidin-d-yDamino ymethy -6, 8-diffuore-3-(1 H-
pyrazol-3-yhquinazolin-4{3H}-one (Compound 162}, "H NMR (400 MHz, DMS0) 5 13.16 (br
s, 1H}, 7.92 {ddd, I = 103,90, 2.9 Hy, 1H), 782 (4, T =24 Hz, 1H), 768 (ddd, } = 83,2.8, 1.3
He, 1H)Y, 749 (br g, 3H), 733 (brs, 2H), 632 (4, F = 2.3 Hz, 1H), 472 4, T = 7.8 He, 1H), 1.42 -
£33 (m, 1), 0.52 - .35 (m, 3H), 0,19~ 0.11 m, 1H). BES/MS 4601 M+H Y,

{8}-S-chloro-2-(1-((2 6-daminopyrimidin-4-yhaminoyethy-3-( | H-pyrazol-3-vljguinazolin-

4(3H}-one (Compound 163} 'HUONMR (400 MHz, DMSGY S 1317 (5, 1H), 1089 {q, 1H), 8.22

126



WO 2015/191743 PCT/US2015/035145

{d, ¥ = 6.6 Hz, 1H), 7.89 (s, TH), 7.78 ~ 7.70 {m, 1H}, 7.60 - 7.52 (m, 2H), 7.11 {5, 1}, 7.02 (s,
1H), 6,66 {d, J = 2.4 Hz, 1H), 5.17 (s, 1H), 4.57 - 4.47 (i, 1H), 1.34{4, J = 6.9 Hz, 3H). E&/MS
398.1 (M+H");

{83-2-(1-{{ 6-amino-5-chloropyrimidin-4-ylaminolethyl }-5-chloro-3-{1 H-pyrazol-3-
yhquinazolin-4{3H)-one {Compound 164). "H NMR (400 MHBz, DMS0) 3 13.19 (s, 1H}, 7.92
(s, IH}L 788 ¢d, I = 2.4 Ha) TH), 7.75 (dd, ¥ = 7.8 He, 1H}, 760 {dd, J =82, 1.2 He, 11}, 7.55
(dd, = 7.8, 1.2 Hz, 1H), 7.20 {brs, 1H), 7.03 br{s, 2H}, 644 (d, I = 2.4 Hz, 1H), 477 {p, I =
6.7 Hz, 1H), 1.38 {d, } = 6.8 Hz, 3H). ES/MS 417.1 (M+H ),

{8 )-2-{{{~amino-S-chloropyrimidin-4-vlauino cyclopropyl imethyl-5-chloro-3-{ 1 H-pyrazol-
3-yhiquinazolin-4(3H)-one {Componnd 165% "H NMR (400 MHz, DME( 8 13,16 (s, 1H) 7.86
(s, 1H}, 7.84 (4, J =24 Hz, 1H), 780774 (m, 1H), 7.65{dd, J = 8.2, 1.2 Hz=, 1H).‘ TET{dd, T
=78, 1.2 He, 1H), 700 (brs, 2H}, 690 (brs, 1H}L, 639 (d, T = 23 Hz, 1H), 462, ] =7.6 He,
THy, 041 132 (m, 1H), 042 - 636 (o, ZH), 0.30 - 019 (m, 2H) ES/AS 443 1 {E\zi--%~}';<€+};

(S)-2-amino-4~{{1-(5-chloro~-4-0x0-3-( 1 H-pyrazol-3-y13-3 4-dihvdroquinazolin-2-
yhiethyDamino-6-{diftuoromethylpyrimidine-S-carbonitrile (Compound 166), 'H NMR (400
MHz, DMSOY 3 1315 (brs, 1H), 7.84 {4, I = 2.4 Hz, 1H), 7.80 - 7.73 {m, 2H), 7.58 {id, 1 = 7.9,
1.2 He, 2H), 7.55 (brs, TH), 720 (brs, 1H)YL 0.64 (1, I=53.0 Hz, 1H), 6.52(d, F = 2.4 He, 1H},
4.77 (p, I = 6.6 He, 1H), 141 {d, J = 6.7 Hz, 3H). ES/MS 458.1 (M+H'y;

{8 3-S-chioro-2-(1-(1sothiazolo] 5, 4-dipyrimidin-4-ylaminolethyl}-3-(1 H-pyrazol-2-yhguinazolin-
4(3H}-one (Compound 167). 'H NME (400 MHz, DMSO) 8 9.32 (5, 1H), .14 (d, 1= 6.6 Hx,
IHY, 839 (s, 1H), 782 (d, J =24 He, 1H), 771 {dd, T = 8.3, 7.8 Hz, 1H)}, 7.58 ~ 7.52 {m. 2H),
6.48(d, J = 24 He, 1TH), 4.95(p, J = 6.8 Hz, 1H), 1.52 {4, 7= 6.9 He, 3H). ES/MS 425.1
(MY

{83 2-amine-4-{{1-(S~chloro-4-0x0-3~( 1 H-pyrazol-3-y}-3, 4-dibydroguinazolin-2-
yhethyljamine)-6-{trifluoromethylpyrimidine-3-carbonitrile (Compound 1683 "H NMR {400
MHz, BMSO) & 1307 (5, TH), 799 (d, I = 6.5 He, 1H), 787 (d, J = 2.4 He, 1H), 7.84 - 7.78 {m,
2HY, 7.66 - 7.59 (ro, 2H), 748 (brs, TH), 6.53¢(d, J = 2.4 He, 1H), 4.86 (p, I = 6.7 He, 1H), 1.45
(d, J = 6.7 Hz, 3HY ES/ME 4761 (M+H )

(8)3-2,4-diamino-6-{{1-{6,8-&ifluoro-4-oxo-3-(1H-pyrazel-3-yi}-3 4-dihydroquinazolin-2-
ylethyamine jpyrimidine-5-carbonitrile (Compound 169 'H NMR (400 MUz, DMSO) 8
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13.24 (s, 1H), 7.94 (dd, ] = 2.4, 1.6 H, 1H), 7.92 < 7.87 (m, 1H), 7.71 - 7.66 (o, 1H), 6.87 (4. J
= 6.7 Ha, 1H), 6.62 - 6.53 (m, 3H), 6.30 (be s, 2H), 4.73 (p, I = 6.7 Hz, 1H), 1.40 (4, § = 6.7 Hz,
3H). ES/MS 425.1 (M+HT,

(832 4-diamino-O-{{cyclopropyl{6,8-diflnoro-4-oxo-3-(1H-pyrazol-3-y1)-3 4-dihydroguinazolin-
2-ylimethyljamino)pyrimidine-5-carbonitrile (Compound 1703, "H NMR (400 MHz, DMSOy 8
13.24 {brs, TH}, 7.97 - 7.89 (m, 2H}, 7.69 (ddd, J = R.3, 2.8, 1.3 Hz, 1H), 6.63 (s, 2H}, 6.4%
6.41 {ro, 2H}, 6.31 {brs, 2H), 4.78 (£, ] = 7.3 Hz, 1H}, 137 ~ 1.25 (m, 1H), 0.43 ~ 0.31 {m, 31},
0.23 - (.16 (m, 1H}) BES/MS 4511 (M+H )

{8 )-2-amme-4-{{{5-chloro-d-oxo-3-(1 H-pyrazol-3-y)-3 4-dihydroquinazolin-2-
yi}{cyclopropyhmethyDamine -6-(difluoromethypyrimidine-5-carbonitrile (Compound 171).
T NMR (400 MHz, DMSO) § 13.10 {(brs, 1H}, 7.82 - 7.75 {m, 2H), 7.63 (44, 1 = 8.2, 1.2 Hz,
PHY, 7.59 (dd, 1= 7.8, 1.2 He, 1H}Y, 7.54 (brs, 1H), 742 (4, I = 74 Hz, 1H), 7.272 (br s, 1HY, 6.63
{t, 7= 533.6Hz, 1H},634{d, J=24He, 1HL4.74¢, J=75Hz, 1H), 1.43 - 1.32 (m, 15, 048
= (.34 {m, 3H}, 0.18 - 011 (m, 1H) 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-
yHcyelopropylmethylhlamino-6-{diflucromethylpyrimidine-S-carbonitrile {Compound 172).
H NMER (400 MHz DMSO) § 13,15 (5, 1TH). 8.13 (dd, T= 8.5, 2.9 He, 1H), 7.84 - 7.78 (m,
2HY, 755 (br s, THY, 7.37 €, =75 He, 1H), 729 (brs, 1H), 6.84 {1, 1 = 53.6 He, 1H), 6.35(4, ]
=24 Hz, 1H), 495, 7 =72 Hz, 1H), 148 - 1.34 {m, 1H), 0.48 ~ 0.33 (m, 3H), 0.19 - 0.10 (m
TH). ES/MS 502.1 (M+H ™y

9

{(8)-2-amino-d-{(1-{8-chloro-6-fluoro-4-0x0-3-(1 H-pyrazol-3-y13-3 4-dihydroquinazolin-2-
yhethyhamino}-6-{difluoromethyljpyrimidine-5-carbonitrile (Compound 173), 'H NMR (400
Mbte, DMSO) 6 13.19 (s, 1H), 811 (dd, F = 8.5, 2.9 Hz, 1H), 7.86 ¢(d, I = 2.4 Hz, 1H}, 7.80 (dd,
J=82,29He, IH}, 772 (. J = 6.6 Hz, 1H), 7.54 (bra, TH), 730 (brs, 1H), 6.64 (1, I = 53.6
Hz, 1H}, 646 {d, J = 2.4 Hz, 1H), 4.94 {p, = 6.6 He, 1H), 142 (4, T = 6.6 Hz, 3H). ES/MS
4761 (MHY

{R}-8-chloro-2-{1-((2,6-diawino-S-chloropyrimidin-4-yhaminoethy)-6-flnore-3-{ 1 H-pyrazol-
3-yhiquinaectin-4(3H)-one (Compound 174} 'H NMR (400 MHe, DMBO) 6 13.27 (5, 1H), 8.1
- 814 (m, TH)Y, 793 (d, J = 2.4 Hz, 1H), 787 - 782 {m, 1H), 7.68 (d, ] = 6.9 Hz, 1H), 7.44 (br
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5, 2H), 7.34 (br s, 2H), 6.49 (d, J = 2.3 Mz, TH), 4.91 (p, J = 6.5 Hz, 1H), 143 (d. T = 6.6 Hz,
3H). BES/MS 450.1 (MR,

{R}-2.4-diaming-6-({1-(R-chloro-6-fluoro-4-oxo-3-{ 1 H-pyrazol-3-v1)-3,4-dihydroquinazolin-2-
yhethyljarnino)pyrimidine-S-carbonitrile (Compound 175). 'H NMR (400 Mz, DMSO) §
1325 (s, 1H), 8.15{dd, J =85, 2.9 Hy, TH), 792 (4, I = 2.4 He, [H}, 7.84(dd, 1 = 8.2, 2.9 Hz,
1H), 649 (4, I =23 He, 1H), 495 {(p, I = 6.6 Hz, 1H), 1.42 (d, T = 6.6 Hz, 3H). E3/MS 441.1
(MY,

(5)-2-amino-4-{(difluoromethyl}-6-({ 1-(5-{difluoromethyly-4-oxo-3-{ 1H-pyrazol-3-v13-3,4-
dihydroquinazolin-2-vljethylaminopyrimidine-S-carbonitrile (Compound 176). 'H NMR (400
MHz, DMSO} 8 13.20 (s, 1H), 805 - 7.74 {m, 6H), 7.57 {(brs, 1H), 7.23 (brs, 1H), 667 (1, ] =
335 Hez, 1H), 6.56¢d, J = 2.4 He, 1H), 4.87 (p, T = 6.6 He, 1H}, 146 (4, ] = 6.7 Hz, 3H). ES/MS
4741 (MR

{8)-Z-amino-4-{{cvclopropyl S-{diflnoromethvl)-4-oxo-3-( 1 H-pyrazoi-3-y1)-3,4-
dihydroguinazolin-2-yhmethyvhanino)}-6-{diflucromethyDpyrimidine-5-carbonitrile (Compound
177 TH NMR (400 MHz, DMSO) 8 13.20 (br s, 1HD), 8.06 ~ 7.73 {m, 58, 7.57 {brs, 1H), 7.50
(. J=74Hz TH), 723 (brs, 1H), 667 (£, 1= 333 Hz, M), 6384, 1 =23 Hz, 1H), 481 (1, ]
= 7.6 Hz, 1H}), 1.51 - 1.39 {m, 1H}, 0.53 - 0.39 (m, 3H}, 0.23 - (L15 (m, 15H). BS/MS 500.1
(MHH'Y;

{8 }-2-amino-4-{diftuoromethyD}-6-({ 1 -{4-0x0-3-(1 H-pyrazol-3-y1}-5-{irifluoromethyl)-3,4-
diydroguinazolin-2-yhethylamino jpyrimidine-S-carbonitrile {Compound 178}, "H NMR (400
MHz, DMSO) 6 13.21 (s, 1H), 8.05 - 7.95 (m, 3H), 7.88(d, 1 = 2.4 Hz, 1H), 7.83 {d, I = 6.5 Hz,
UHY, 7.5% (brs, 1H}), 7.24 (brs, 1H), 6.67 (7, I = S3.6 Hz, 1H), 6.57(d, § = 2.4 He, 1H)L 4.87 {p,
F=67Hz 1H), 146 (d, J = 6.7 Hz, 3H). ES/MS 4921 (M+H ),

{8}-2-amino-4-{difluorormethyl -6-({ 1 -{(S-{difluoromethyi}-4-ox0-3-(1 H-pyrazol-4-v1)-3,4-
ditydroguinazolin-2-yhethyDamine ypyvrimidine-3-carbonitrile (Compound 1793, 'H NMR (400
MHz, DMSC) 8 8.08 - 7.74 (i, 7H}, 7.57 (brs, TH), 7.34 (brs, 1H), 6.68 (1, ] = 53.5 Hz, 1H),
S.01-491 {m, 1H), 1.42 {d, T = 6.7 Hz, 3H). ES/MS 474.1 {M+H";

(8)-Z-amino-4-{{1-{8-chloro-6-fluoro-4-ox0-3-{ 1 H-pyrazol-3-vi)-3, 4-dihydroguinazolin-2-
yhpropyljamine}-6-{diffuoromethyl}pyrimidine-3-carbonitrile {Compound 1801, '3 NMR (400
Mz, DMSO}8 1324 (brs, THL 814 (dd, I=8.5,29 He, 1H), 789 (d, = 2.4 Hz, 1H), 7.83
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(dd, I+ B2, 2.9 Ha, 1H), 7.62¢d, 1 = 7.1 Hz, 1H), 7.58 (brs, 1H), 7.23 (br s, 1H), 6.68 (¢, ] =
$3.5 Hy, 1H), 6.52 (d, ] = 2.4 Hz, 1H), 4.94 - 488 {m, 1H), 2.12 — 1.99 (m, 1H), 1.78 (dg, § =
14.1, 7.1 Hz, 1H), 0.79 (4, § = 7.3 Hz, 3H). BS/MS 490.1 (M+H):

{R3-2-(1-{{2.0-diamino-5~chioropyrimidin-d-yhamino jethvD-5-{difluoromethyi}-3-(1H-pyrazol-
3-yhiguinazolin-4(3H)-one (Compound 181} 'H NMR (400 MHz, DMSO) 8 13.24 (s, 1H), 8.05
=770 (m, SHY, 7.49 (br s, 2H), 7.34 {br s, ZH), 6.56 - 6.53 {m, 1H), .88 ~ 4.81 ¢m, 1H}, 1.45
{d, I = 6.8 Hz, 31D, BS/MS 448.1 (M+H

(R}-2 4-diamino-6-{{ 1 -{5-{difluoromethvl}-4-ox0-3-{  H-pyrazol-3-y1-3 4-dihydroguinazolin-2-
yhjethyhanyino)pyrimidine-S-carbonitrite (Compound 182). 'H NMR (400 MHz, DMSO) &
13.25 (8, 1H), 818~ 773 {m, 8H), 6,54 (d, } = 2.4, 1H), 4.93 - 4.85 (m, 1H)}, 1.47 ~ 141 (m,
AH BS/MS 439.1 (M+H ™)

{S)-2-amino-4~{{1-(&-chloro-6-fluore-4-0x0-3-(1 H-pyrazol-4-v1}-3 d-dihydroguinazolin-2-
viethyDamino -6-(diflucromethyl ipyrimidine-S-carbonitrile (Compound 183). "H NMR (400
MHz, DMSOH 8 813 (dd, T = 8.5, 2.9 He, 1H), 7.89 {br g, 2H), 7.82(dd, I = 8.2, 2.9 Hz, 1H),
775{4,I=60Hz, 1H), 7.58 (oryg, 1HY, 742 (brs, IHYL 668 (4, J =835 He, [H), 502 (p, F =
6.6 Hz, 1TH), 1.40 {4, J = 6.6 He, 3H). E/MS 4761 M+

(3}-2~-amino-4-{{{B-chlore-6-fluoro-4-0x0-3-{ 1 H-pyrazol-4-y1)-3 4-dihydroguinazolin-2-

vy cvelopropyhimethvhamino 3-6-{ diftaoromethyDpyrimidine-5-carboniirile {Compound 184).
TH NMR (400 MHz, DMSO) § .14 (dd, T=8.5, 2.9 Hz, 1}), 7.87 - 7.78 (m, 3H), 7.58 (br s,
TH), 742 (brs, 1H), 733{d, J =74 Hz, 1H), 667, J=535Hz 1H}, 306 =71Hz 1H),
143 - 1.32 (m, THD, 0.50 - 0.36 (m, 3H), 018 - 0,09 (m, TH). ES/MS 5021 (M+H');

(8y-2-aming-d-( {1 -{5-chloro-&-fluoro-4-oxo-3-{ 1 H-pyrazol-3-v1}-3 4-dihydroguinazolin-2-
yhjethylamino-6-{difluoromethyl jpyrimidine-S-carbonitrile (Conpound 185} 'H NMR. (400
Mz, DMSGYS 13200, 1ML 787 {d, =24 He, 1H), 783 - 771 {m, 2H), 7.60 (dd, J = &8,
45 Hz, 1H), 725 brs, THL 667 (1, I =535 Hz, 1H), 653 (4, J =24 He, 1H), 483 {p, I =67
Hez, 1H), 1.45¢(d, I = 6.7 He, 3H). BES/MS 476.1 (M+H ™

{8)-2-amino-4-{difluoromethvi}-6-((1 -{&-fluoro-4-oxo-3-{ 1 H-pyrazol-3-v1}-3,4-
dihydroguinazolin-2-yDethyhamine pyrimidine-S-carbonitrile (Corpound 1861, 'H NMR (400

MHz, DMSOYS 13,19 (brs, 1H), 7.97 - 7.93 {m, 1H), 787 (, F= 2.4 He, D, 783 {d, J = 8.5
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Hz, TH), 7.77 (ddd, T~ 10.5, 8.0, 1.4 He, 1H), 7.60 - 7.53 (m, 2H), 7.24 (brs, 1H), 6.67 (1, T =
53.5Hz, 1H), 6.54(d, ] = 2.4 Hz, 1H), 4.88 (p, J= 6.7 Hz, 1H), 1.46 {&, J = 6.7 Hz, 3H). E&/MS
442.1 (M+HTY;

{8)-Z-aming-4-{(1-(8,8-difluoro-4-oxo-3-(1 H-pyrazol-3-v13-3 4-dihydroguinazolin-2-
s1iethyhiamino)-6-(difluoromethyl)pyrimidine-S-carbonitrile (Compound 187). 'H NMR (400
Mz, DMSGYd 13210 {brs, 1H}, 7.92(ddd, T = 10.3,8.9, 2.9 He, 1H), 7.87 (4, I = 2.4 Hz, 1H),
FR2(d, ¥ =65 He 1H), 7.70 (ddd, } = &2,2.8, 1.2 Hz, 1D, 7.57 (brs, 1H), 7.23 {(brs, 1H),
6.67 ¢, F=5335Hz, 1H}, 6534 (4, J =24 Hg, 1H,L 488 (p, I =87 Hz, 1H), 145{d, J = 6.7 He,
3H) ES/MS 460.1 (M+H);

{S})-Z-armino-4-{{ 1 -{8-chloro-4-ox0-3-( I H-pyrazol-3-yi1-3 4-dihydroguinazolin-2-
yhethyhamtine -6-(difluoromethylipyrimidine-S-carbonitrile {(Compound 1881 'H NMR (400
MHz, DMSOIS 1322 (ore, TH), 810 (dd, F=8.0, 1.4 Hz, 1H), 805 (dd, F=7.9, 1.4 He, 1H),
TR I=24Hz, 1H,L7.77{d, =66 Hz, 1H),7.56{ §=79Hz, 1H), 7.34 (br s, 1H)}, 6.67
(, J=535Hz, 1HL 651 (6, ) =24 Hz, 1H},L 497 (p, ) = 6.6 Hz, 1H), 145 (4, I = 6.6 He, 3H)
BS/MS 4581 (M+H )

{8)-2-amine-4-2-{5-chlorg-4-0x0-3-{ 1 H-pyrazol-3-y1}-3 4~dihydroquinazohin-2-yDpyrrolidin- 1 -
yi-6-(difluoromethylipyrimidine-5-carbonitrile {Compound 189), "H MNMR (400 MHz, DMSO)
8796 (3, =23 He, THY, 770 (4, I = 8.0 He, 1H), 7.56 — 7.49 {m, 3H), 6.99 - 6.57 (i, 3H),
458 {brs, 1HY, 4.10 - 3.92 {m, 2H), 2.26 — 1.88 (g, 4H). ES/MB 484.1 (M+H Ty,

(8)-2-amino-4-((1-{5,8-dichicro-4-ox0-3-(1 H-pyrazol-3-yi}-3 4-dibydroguinazolin-2~
yhethyDamine }-6-{(diflucromethylipyrimidine-S-carbonitrile (Compound 190). 'H NMR (400
MHz, DMSOYS 13.23 (s, 1HY, 799, J=835Hz, TH), 789 (d, J =23 He, 1H), 7.72(d, J =
6.6 Hz, 1H), 7.60 (4, I = 8.5 Hz, 1H}, 735 (brs, 1H), 6.07 (4, I =536 He, 1H), 6.51 - 648 (m,
THY, 4.97 - 4.89 (m, 1H), 144 (4, ] = 6.6 Ha, 3H). BSY/MS 492.0 (M+H');

{(8)-2-amino-4-{difluoromethyi}-6-( (1 -{5-fuoro-d-oxo-3-{  H-pyrazol-3-v13-3 4~
dikydroguinazolin-2-yhethyDaming ipyrimidine-S-carbonitrile (Compound 1911 'H NMR (400
MHz, DMSOY S 12,18 (by s, THD, 7.90 ~ 7.82 (m, 2H), 7.80({d, I = 6.4 Hz, 1H), 7.5¢ {(br s, 1H),
T.52 - 7.47 {vo, 1H), 734 (ddd, Y= 110, 8.2, 1O He, TH), 7.23 (brs, TH), 6.67 {t, ] = 53.6 Ha,
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YHY, 6.55¢d, F= 2.4 Hz, 1H), 4.80 {p, T = 6.6 Hx, TH), 1.44¢d, 7= 6.7 Hz, 3H). ES/MS 442.0
(MHHTY;

{S)-2-amine-4-{{1-{5,8-difluoro-4-oxo-3-(1 H-pyrazol-3-yi}-3 4-dihydroguinarolin-2-

yhethyl lamino -6-{diflvoromethy pyrimidine-S-carbonitrile (Compound 192). TH NMR (400
MHz, DMSO 8 1320 (s, 1H), 7TR7 (4, J =24 Hz, 1H), 784 - 7.75 (m, 2H), 7.58 (br s, TH},

730(ddd, F= 105,01 36 Hy, 1HY, 724 (brs, 1H), 6874, 1 =530 Hu, 1HL 654 {d, I=24
Hz, 1H), 4.82 {p, ¥ = 6.7 Hz, 1H), 1.45 (4, I = 6.7 Hz, 3H). BYMS 460.0 (M+H);

(8)-Z~amino-4-(diflnoromethyl}-6-{{1 -(6-flucro-d-oxo-3-(1 H-pyrazol-3-v1}-3,4-
ditydroquinazolin-2-yhethyDamingjpyrimidine-S-carbouitrile {Compound 1931 "H NMR (400
MHz, DMSO)38 13,19 (brs, TH), 787 (d, J =24 Ha, TH), 7.85 ~ 7.74 {m, 48}, 7.57 (br s, 1H},
723 (brs, 1HY, YL 6.67 (1, F=53.6 He, TH), 6.55(d, J = 2.4 Hz, 1H}, 4.87 {(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-¥-flucro-4-oxo-3-(  H-pyrazol-3-yi}-3 4-dihvdroguinarolin-2-
viXevelopropyDmethyhamine}-6-(difluoromethyDpyrimidine-3-carbonitrile (Compound 194},
THONMR {400 MHz, DMSQOY 8 1314 (br s, 1H), 7.81 = 7.74 (m, 2H), 7.62 (dd, 1= 8.8, 4.5 Hz,
PH), 7.57 fhrs, 1H), 7453 (d, I = 7.4 He, 14}, 7.25 (brs, 1H}, 6.67 {4, 3= 53.6 Hz, 1H), 6.35(d,}
=24 Hz, 1HL 479 (4, J=76Hz, 1H}), 148137 {m, 1H), 0.52 ~ 0.39 {m, 31}, .22 - 0.15 {m,
{H), BS/MS 302.1 (M+H )

{S)-Z~amino-4-({cyclopropvl{§,8-difluoro-4-oxo-3-( 1 H-pyrarol-3-y1)-3 4-dihvdroquinarolin-2-
ylmethylanyino-6-(diflucromethyDpyrimidine-S-carbonitrile (Compound 1935). 'H NMR (400
Mz, DMSC)Y S 13,14 (brs, TH) 794 (ddd, J = 103, 9.0, 28 Hz, 1H), 779 {d, I = 2.4 Hz, 1H),
7.70(ddd, I=83, 2.8, 1.3 Hx, 1H), 756 be (s, 1H), 748 (d, I =74 He, 1H), 723 {brs, 1H),
6.66 (1, J=33.6 Hz, 1H), 635(d, I =24 Hz, 1H), 482 {t, § = 7.6 Hz, 1H), 1.30 - 1.40 {(m, 1H),
(.52 — 0,39 (o, 3H), 0.24 - 0.14 (m, TH). ES/MS 486.1 (M+H Y,
{S)-2-amino~-4-{{{3-chioro-4-ox0-3-(1 H-pyrazol-3-y13-3, 4-dibvdroquinazolin-2-
yi¥cyclopropyi inethyl jamino»-6-{difluoromethypyrimidine-S-carbonitrile (Compound 196}
THONMR (400 MHz, DMS0)3 13,19 (brs, 1H), 8.10 (44, J = 8.0, 1.4 Hz, 1H), 8.07 (dd, J = 7.9,
V4 Hz 1H), 7.84¢d, 1 =24 Hz, 1H), 7.64 -7.53 {m, 2H}, 740 (d, I = 74 Hz, 1H), 733 {brs,
1HY, 687, Y= 83,0 He, THL 640{d, J=24 He, THL 501 ¢, =71 Hz, 1H), 1.49 - 138 (m,
THD, 0.50 - 0.37 (my, 3H), 0.22 - 014 (m, 1H). BS/MS 4841 (M+H);
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{S)-4-amino-6-{{ 1 -{5-chioro-d-oxo-3-(1 H-pyrazol-3-v1}-3 4-dihydroguinazolin-2-
visethylamino-2-(difluoromethyl)pyrimidine-S-carbonitrile (Compound 197). 'H NMR. (400
MHz, DMSOY 8 1318 s, TH)YL 7990, J =64 He, 1H), 789¢d I =24 Hz, IH), 7.76 {dd, ] =
82,78 He, THY, 761 - 755(m, 2H), 643 (d, I=24He, 1H), 637 (4, ] =344 He, 1H), 476 {p,
F=67He 1H), 1.44 (4, I = 6.8 Hz, 3H). BS/MS 4581 (M+H);

{Sid-amino-0-({ 1 -{8-chloro-6-fluore-4-0x0-3-(1 H-pyrazol-3-y1)-3 4-dihydrogquinazolin-2-
yhethyDamine-2-(difluoromethylipyrimidine-S-carbonitrile (Compound 198} 'H NMR (400
MHz, DMSOY S 1323 (s, 1H), 8.1 (ddd, J =85, 2.5, 0.8 Hz, 1H), 7.92 - 7.78 {m, 3H}, 7.69 (br
5, 1H}Y, 641 {dd, J =24, 0.7 Hz, 1H}), 636 (1, J = 544 He, 1H}, 493 (p, J = 6.7 Hz, 1H), 1.45 (4,
3= 6.8 He, 3H). ES/MS 476.1 (M+H ™

{83-3-{5-amino~1 H-pyrazol-3-y1)-S-chlore-2-{ 1-{{2 6~-diamino-5S-chloropyrimidin-4-
yhamineethylDauinazolin-4(3H lone {Compound 199). "H NMR (400 Mz, DMSO) § 11.81 {s,
IHY, 781 - 7.7S (m, 1M, 7.64¢dd, I =82, 1.2 Hz, 18}, 7.59(dd, J = 7.8, 1.2 Hz, {H), 549 (s,
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-chioropyriddin-4-yDaminojothy -8-{diflvoromethyl)-3-( H-pyrazol-
3-yluinazolin-4(3H)-one (Compound 2001, 'H NMR (400 MHz, DMSC) 8 1325 (s, 1H), 8.30
(dd, J=76, 1.3 Hz, 1H), RIS, J =75 Hz, 1H), 7.92(d, I = 2.4 Hz, 1H), 7.84 — 7.53 {m, 3H),
747 (brs, 2H), 7.32¢br g, ZH)Y, 0.53¢(d, T =23 Hz, 1H), 497 - 488 (m, 1H), 144 (4, J = 6.7
Hz, 3HY. BS/MS 4481 (M+H )

(S$¥3-2-{{(Z-amino-5-cyano-G-methyvipyrimidin-4-yhamine ¥ evelopropylmethyi-3-(d-methyl- 1 H-
pyrazol-3-v1)-4-0x0-3,4-dilivdroquinazoline-8-carbonitrile (Compound 203 'H NMR (400
MHz, DMSO-dey 8 12,69 (br s, 1H) 8.62 — 8.07 (m, 2H), 8.07 - 7.22 (1, 4H), 5.26 — 4,47 (i,
1HY, 2,42 - 227 (m, 3H), LEE - 171 o, 3H), 171 - 108 (m, TH), 070 - 041 (m, 3H), 0.35 -
0.08 (m, 1H). BES/MS 453.2 (M+H');

(8)-2-{cyclopropyl{(2,6-diamino-S-chlorepyrimidin-4-yhaminomethvl)-3-(4-methyi- 1 H-
pyrazol-3-y}-d-oxa-3 4-dihydroquinaroline-8-carbonitrile (Compound 204); "H NMR (400
MHz, DMBSG-de) § 1318 ~ 12,64 (m, 1H), 857 - §.28 {m, 2H}, 7.90 ~ 7.63 {(m, 2H), 7.63 - 7.1t
{m, SH), 518 —4.83 {m, 1H), 1.91 - 171 {m, 3H), 138 ~ 115 (m, 1H), 0.62 - (.34 {m, 4H),
0.26 - (.01 (m, 1H). ES/MS 463.1 (M+H");
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{53-2,4-diamnno-6-{{ 1 -{4-0x0-3-{ I H-pyrazol-3-vi)- S-{rifluoromethyl}-3 4-dihvdroguinazolin-2-
vhethyhamino jpyrimidine-S-carbounttrile (Compound 2035): "H NMR (400 MHz, DMB0-ds) 6
13,19 (s, 1H), 3.02 790 (m, 3H), 788 {d, /=24 Hz, 1H}, 7.86 - 6.84 (brm, 4H), 6.33 (¢, J =
24 Hz, TH), 4.89 - 4.75 (m, 1H), 1.40{d, 7= 6.7 He, 3H) ES/MS 4571 (M+H;

{8)-2,4-diamino-6-{{1-{4-oxo-3-(1 H-pyrazob-4-v13-S-{iriffuoromethyl}-3,4-dthydroguinazolin-2-
yhethylamine)pyrimidine-5-carbonitrile (Compound 206): 'H NMR (400 MHz, DIMSO-d,) §
RUL-7.71 (m, TH), 7.42 {(br. s, 1H}, 4.95 {p, J= 6.8 He, TH), 136 (d, = 6.7 He, 3H). ES/MS
457.1 (M+H"),

(812, 4-diamino-6-{{cyclopropyl{4-oxo-3-{1 H-pyrazol-3-y)-5-(triflusromethyl}-3 4-
dihydroquinazolin-2-yDmethyamino jpyrimidine-S-carbonitrile {Compound 207y 'H NMR
{400 MHz, DMBO-d63 8 13,13 (brs, TH), 8.07 — 7.96 (mm, 4H), 7.88 (5, 2H), 7.81 {d, J= 2.4 Hz,
1HYL 7.79 =767 (m, THYL 635 (d, S =23 Hz, 1H), 472 {1, /= 7.8 Hz, 1H), 1.50 - 1.36 {m, 1H),
(.53 - 0.33 (m, 3H), 0.22 ~ 0.11 (m, 1H). ES/MS 4832 (M+H )

{(8)-2-{1-{{2,6-diamino-S-chloropyrimidin-d-yhamino jethy}-3-{ | H-pyrazol-3-v1)-5-
{riflucromethyliguinazolin-4(3H)-one (Compound 208): 'H NMR (400 MHz, DMSO-de) &
13.22 (s, 1H}, 804 - 7.94 {m, 3H}, 788 {d, J= 2.4 Hz, 1HY, 773 (d, /= 6.8 He, TH), 7.64 - 748
{m, 2H3, 739 (s, 2H), 652 ¢4, J=23 Hz, 1H), 482 (p, /=67 He, 1H}, 142 (4, /= 6.8 He,
3HY. BS/MS 466.1 (MH+H'y;

{8}-2-{1-{(2,6-diamino-3-chioropyrimidin-4-ylamineyethyl p-3-{ { H-pvrazol-4-yi}-3-
{trifluoromethylquinazelin-4(3H}-one {Compound 209y 'H NMR (400 MHz, DMSO-ds) &
799 - 790 (m, 3H), 786 {5, 2H), 774 {d, J= 6.9 Hz, 1H), 7.53 {5, 2H), 7.43 (br. 5, 2H), 4.92 {p,
J= 67 He, 1), 1.37 (4, 7= 6.7 He, 3H) BS/MS 4661 (M+H )

{83-2-{cyclopropyli{2.6-diamino-3~chloropyrimidin-4d-vhaminoymethyD-3-( 1 H-pyrazol-3-yi)-5-
(trifluoromethyvlguinazolin-4(3H}-one (Compound 210} "H NMR (400 Mz, DMSO-d) §
1318 (br. g, 1HY, 811 = 7.97 {m, 3H), 7.86 (d, J= 2.4 Hz, 1H), 7.71 - 7.52 {m, 3H), 7.44 (s,
2HY, 6.38{d, J=2.4 Hz, 1H}, 475 (¢, /= 7.8 Hz, 1H}, 1.51 - 134 {m, 1H), 0.59 « Q.37 {m, 3H),
025 - 0.2 (m, 1H)., BS/MS 4021 (M+H);
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{8}-2 d-diamino-6-{{ 1-(5-{difluoromethyi}-4-oxo-3-{ 1 H-pyrazol-3-vi}-3 4-dithydroguinarzohin-2-
yhiethyhaminoe)pyrimiding-3-carbonitrile {Compound 211k 'H NME (400 MHz DMSO-d.) §
13205, IHL 813 - 721 {m, 11H)L, 651 (d, 7= 2.4 Mg, 1HL 491 ~4.79 (m, THL 141 (L J=
6.7 Hz, 3HYL BS/MS 4392 (M+H",

{832, 4-diamino-6-{{1-{5-{difluoromethyl}-4-oxo-3-(1 H-pyrazol-4-yi}-3 4-dihydroguinarolin-2-
yhiethyDamine Jpyrimidine-3-carbonitrile (Compound 212 'H NMR (400 MHz, DMSO-d5) 8
8.04 « 7.79 {m, 1TH). 5.02 - 4.90 (m, 1H), 136 (d,.7= 6.7 Hz, 3H). BI/MS 430.2 (M+H");

{8)-2-{1-{{2, 6-diamino-S-chloropyrimidin-4-yhaminoethyt-5-(diftuoromethyl 3V H-pyrazol-
4-yhgquinazolin-4(3H }one {Compound 213); "H NMR (400 MHz, DMSO-d5) 8 8.04 - 7.70 (m,
TEHY, 7.55 (5, 2H}, 7.43 (5, 2H), 4.98 - 4.87 (m, 1H), 137 (4, /= 6.7 Hz, 3H). ES/MS 448.1
MY

(53-2 4-diamino-o-{{cyclopropyi(S-{difluoromethyi p-4-ox0-3-( 1 H-pyrazel-3-y1)-3,4-
dihvdroguinazolin-2-viymethylaminojpyrintidine-S-carbontirile {Compound 214} 'H NMR
{400 MHz, DMSG-dg) 6 1312 (5, 1H), 8.04 - 7,49 (m, 9H), 635 (d, /= 2.3 Ha, TH)L 472 (4, =
7.7 He, 1H), 150 1.34 (m, FH), 052 033 {m, 3H), 0.22 - 031 {m, 1H)., ES/MS 4652
(MHHy;

(S1-2-{cyclopropyi{{2,6-diamino-S-chloropyrimidin-4-yhaminomethyi)-3-{ diflnoromethyl}-3-
{1H-pyrazol-3-vhguinazolin-4(3H}one (Compound 215} "H NMR {400 MHz, DMSCOde) 8
13.16 (s, 1H}, 8.03 - 7.69 {m, SH}, 7.57 - 745 {m, 3H), 7.37 {5, 2H), 6.34 {d, /= 23 Hz, 1H)},
472 (,.F=T78Hz, 1H), 1.37 {dg, F=13.7, 69,63 Hz, 1H), 0.51 —3.35 {m, 3H), (.20 - 0.09
{m, 1H). ER/MS 474.1 (M+H ),

{832, 4-diamino-6-{{ 1 -{5-chloro-3-3-methyl-1 H-pyrazol-d-yi}-4d-ox0-3 4-dihydroguinazclin-2-
yhethyhaminepyrimidine-5~carbonitrile (Compound 216 'H NMR (400 MHz, DMSO-d5) 8
817 - 7.82 {m, 3H), 7.82 - 771 (o, 1H), 7.71 — 7.61 {m, 1H}, 7.61 - 7.26 (m, 2H), 5.28 - 4.87
(m, 1H), 2.50 ~ 1.93 {m, 3H), 1.42 — 1.20 (m, 3H). ES/MS 437.1 (MH+H )

{$3-2,4-diamino-6-({ 1 -(5,8-dichloro-4-ox0-3-{ 1 H-pyrazol-4-y1}-3 4-diliydroguinazolin-2-
yhethyhamineipyrimidine~S-carhonitrile (Compound 217} 'H NMR (400 MHz, DMSO-dg) &

i35
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8.03 - 7.59 (m, 6H), 7.95 (d, J = 8.5 Hz, 1H), 7.56 (&, J = &5 Hz, 1H), 7.40 (br. s, 2H), 5.00 ~
4,90 (m, 1H), 135 (d, J = 6.6 Hz, 3H). ES/MS 457.1 (M+H');

{835, 8-dichloro-2-(1-{(2 6-diamino-S-chloropyrimidin-4d-yDamino}eth yD-3-3-methyl- 1H-
pyrazol-4-yhiauinazolin-43H)-one {Compound 218): 'H NMR (400 MHz, DMSO-dg) § 13.05 -
12.80 (m, TH), 8.03 ~ 7.55 (br.m, 1H), 7.96 - 7.90 (m, 1H), 7.57 ~ 7.49 (m, 1H), 8.62 - 6.28
(ma, THY, 6,11 ~ 5,94 (m, 2H}, 5.81 - 5.50 (i, 2H), 5.00 - 482 {m, 1H), 237 1.91 (m, 3H),
1.36 - 1.12 {(m, 3H). BS/MS 4801 (M+H),

(8)-2,4-diamino-6-({1-(5,8-dichlore-3-3-methyl- 1 H-pyrazol-4-vird-0x0-3.4-
dihydroquinazotin-2-yhethyDaminopyrimidine-S-carbonitrile (Compound 219y 'H NMR (400
MHz, DMSO-d:) 8 13.06 12,78 {m, 1H}, 8.05 — 7.49 (m, 3H), 7.00 ~ 6.71 {m, 1H)}, 6.62 (s,
2H}, 6.53-6.21 (m, 2H), 515492 (m, 1H}, 2.20 - 1.94 {m, 3H), 1.44 - 1,18 {m, 3H).
BS/AMS 4711 (M+HY,

{S)-2,4-diamino-6-{{{ 8-chiloro-6-fluore-3-(-methyl-1 Hopyrazol-d-yi-4-oxo-3,4-
dihydroguinazolin-2-yi}{cyelopropylimethyilaminopyrimidine-S-carbonitrile {Compound 220)
'H NMR (400 MHz, DMSO-de) 8 1330 - 12.71 (m, 1H), 8.17 — 8.07 (m, 1H), .05 — 7.48 {(m,
2HY, 6.76 — 6,60 (m, 2H}, 6.60 - 615 (m, 3H), 5.22 ~ 495 {m, 1H}, 218 - 1.90 {m, 3H}, 1.43 ~
0.99 (m, 1H), (.49 - <017 (m, 4H). ER/MS 4811 (M+HY;

(8)-8-chlore-2-{cyelopropyi({2,6-diamino-5-chloropyrimidin-4-vDamino ymethyhi-6-fluore-3-3-
methyl-1H-pyrazol-4-yliguinazolin-4{3Hone (Compound 221} "H NMR (400 Mz, DMS(-
e} & 13.25 - 12,75 (m, 1HY, BIB ~7.58 {m, 3H), 636~ 5.9& {m, 3H), 5.85 — 5.48 {m, 2H)}, 5.31
~ 483 {m, TH), 216~ 1.90 {m, 3H), 1.31 - 0.93 {m, 1H}, 0.44 - -0.15 (m, 4H} ES/MS 4901
M+

(8)-2,4-disromno-6-{{ }-{8-chloro-5-methyi-4-0x0-3-{ 1 H-pyrazol-3-vi}-3.4-dihydroguinazolin-2-
yvijethyhaminopyrimidine-S-carbonitrile (Compound 222} "H NMR (400 MHz, DMSO-dy) &
13301321 (m, 1HY, 7.96 (dd, J= 2.4, 1.6 Hz, 1H}, 7.87{d, /=& 1 Hz, 1H), 732 {dd, =81,
TOHz 1H), 6087 (4, 7= 7.0 He, 1H}, 6.64 {5, 2H), 6.55 (1, J= 2.2 Hz, 1H}, .39 (s, ZH), 4.81 {p,
J=6.6He, 1H), 270 (s, 3H), 1.38¢d, = 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~vhaminoethyl-S-methyl-3-(1 H-pyraroh-
J-yhguinazolin-4(3H}-one {Compound 223} "H NMR (400 MHz, DMSO-da) 8 13.26 (1, J=2.0
Hz, 1HY, 797 (dd, /= 2.4, 1.7 Hz, 1H), 7.88(d, /= 8.1 Hz, 1H}, 739721 (m, 1HL 655 (4,7
=23 Hr, 1HL 6.51(d, J=7.5Hz, 1H), 6.02 (5, 2H), 5.02 (s, 2H}, 4.79 — 4.64 (m, 1H}, 2.69 {5,
3H), 135 {d, J = 6.6 Hz, 3H). ES/MS 4461 (M+HT);

{3 3-2-aming-4-({ t -{&-chloro-S-methyl-4-oxo-3-(1 H-pyrazol-3-y}-3, 4-dihydroquinazolin-2-
vhethylamino)-6-{diflucromethyljpyrimidine-S-carbonitrile {Compound 224} "H NMR (400
MHz, DMSO-ds) § 13.21 (s, 1H)}, 7.94 - 7.85 {m, 2H}, 7.74 (d, /= 6.6 Hz, 1H]}, 7.58 {s, TH),
TA4 - T7.29 (m, 2HY, 6.68 (1, F= 533 He, 1HD), 6531 (4, /= 2.4 Hy, 1H), 4.98 - 483 {m, 1H]},
2.70 (s, 3H), 144 {d, J = 6.6 Hz, 3H). ES/MS 472.1 (M+H

(83-2-(1~{{2~amino-5-chioro-6-{diflucromethyhpyrimidin-4-yDamino jethyl}-5-chloro-3-( 1 H-
pyrazol-3-vhquinazolin-4{3H}~one (Compound 225): 'H NMR (400 MHz, DMSO-dg) 8 13.17
(s, 1H}, 7.87¢dd, J=2.4, 1.5 He, 1Hy, 7.79 - 769 {m, 1H), 7.61 - 752 (m, 2H), 734 (d, J= 6.7
Hz, 1H), 6.80 (¢, J = 53.5 Haz, 1H), £.56 (1, J= 2.1 Hz, 1H), 6.49 {br s, 2H), 4.6% - 459 (i, 1H),
1.41 (d, 7= 6.7 Hz, 3H). BES/MS 467.0 (M+H);

(33-2-(§-{{2-amino-5-chioro-6-(difluoromethyDpyrimidin-d-yhaminojethyl}-8-chloro-6-fluoro-
3-{ 1 H-pyrazol-3-vhguinazelin-43H}-one (Compound 226} "H NMER (400 MHz, DMSCdg) 8
13.27 (s, 1H), 8.15¢(dd, J=8.5, 29 He, 1H), 793 (dd, /= 2.4, 1.6 Hy, 1H), 7.84 (dd, /= 82,29
Hz, 1H), 7.44(d, 7= 6.8 Hz, 1H), 6.84 {t, 7= 53,0 Hz, 1H), 6.58 (brs, 2H), 6.534 {t, /= 2.2 Mz,
1H), 4.91 - 4.78 {(m, 1H), 144 (d, 7 = 6.7 Hz, 3H). ES/MS 485.0 (M+H '),

(3}-8~-chloro-2-{1-({2 6-dHamino-5-chloropyrimidin-4-yijaminojethyl)-3-{diflooromethyl}-3-(1H-
pyrazol-3-yhquinazolin-4{3 H}-one (Compound 227y TH NMR (400 MHz, DMSO-do) § 13.29
(s, TH), 8.13{d, J= 8.3 He, 1H), 7.95{dd, J=23, 1.2 Hz, 1H), 7.79(d, J= 83 Hz, 1H), 7.78 (¢,
J=551 Hz, 1H), 655, J= 1.9 Hz, 1H)}, 640 (4, 7= 7.5 Hz, TH), 6.00 (s, 2H}, 5.57 (s, 2H},
4.71 {p, = 6.8 Hz, 1H), 1.35 (4, F = 6.6 Hz, 3H). BES/MS 482.1 (M+H '),

{8)-2,4-diaming-6-({ 1 -{8-chioro-S-(difluoromethyi}-4-oxo-3-( 1 H-pyrazol-3-y1}-3.4-
dihydrogquinazotin-2-yhethyljamino jpyrimidine-3-carbonitrile {Compound 228} " NMR (460

MHz, DMSO-3) 8 13.26 (s, TH), 814 {d, J = 82 Hz, 1H), 796 - 789 (m, 1H), 7.80(d, /= 83
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Hz, 1H), 7.72 (4, 7= 54.9 Hz, 1H), 6.84 (d, 7 = 6.9 Hz, 1), 6.58 (s, ZH), 6.53 (4, J = 2.2 Hz,
1H), 6.33 (s, 1), 4.81 (p. /= 6.6 Hz, 1), 1.37(d, 7= 6.7 Hz, 31D, BS/MS 473.1 (M+H");

($)-6-chlore-2-{1-{{2,6-diamino-5-chloropyrinidin-4-yhaminojethyh)-5-{difluoromethyi}-3-( 1 H-
pyrazol-3-yhguinazolin-4(3H l-one (Compound 229} "H ONMR (400 MHz, DMSO-dq) 8 13.28
{s, 1H), 8.46 (1,7=53.6 Hy, 1M}, 8.01 {4, J= &R Hz, 1H), 7.98 - 7.94 {m, 1H), 7.85{d, J = 83
Hz, 1H), 6.61 (1, J= 2.0 Hz, 1H), .28 (d,.7= 7.1 Hz, 1H), 6.00 {s, 2H}, 5.55 (s, 2H), 4.65 - 4.54
{m, 1H), 1.39 (d, 7 = 6.8 Hz, 3H). BES/MS 482.1 (M+H'y;

(832 4-diamino-6-{{1-{6-chioro-5-(difluoromethy-4-oxo-3- (1 H-pyrazol-3-y11-3 4-
dihydrogquinazotin-2-yhethyljamino)pyrimidine-S-carbonitrite (Compound 230} "H NMR (400
MHz, DMSO-d 8 13.23 (s, 1H}, 43 {1, JS= 336 Hz, 1H), 799 (d, /=88 He, 1H), 7.93 - 7.88
{m, 1H}), 7.80(d, /= R.8 Hz, 1H)}, 6.84 {4, /= 6.8 Hz, 1H), 6.64 - 6.52 (m, 3H}, 6.28 {s, 2H},
4.65 {(p, J= 6.7 Hz, 1H), 1.37 {d, J= 6.8 Hz, 3H). ES/MS 473.1 (M+H");

(S$)-2,4-diamino-6-{{1-(7,8-difluoro-4-ox0-3-(1 H-pyrazol-3-y1}-3 4-dibydroguinazolin-2-
yhethyDamine Jpyrimidine-5-carbonitrile (Compound 2313 "H NMR (400 Mz, DMSO-dg) 8
13.19 (brs, 1H), 8.00— 7.89 (m, 2Hy, 7.88{d, J= 2.4 Hz, 1H), 7.83 - 7.69 {m, 2H}, 7.62 (ddd, /
= 1412, 9.0, 6.9 Hz, 1H), 740 (brs, 2H), 651 {(d, J= 2.3 Hz, 1H}, 488478 (m, 1H), L1 (4, J
= 6.8 Hz, 3H) BS/MS 4251 (M+H™);

{S3-2-{1-{(2 6-diamino-5-chloropyrimidin-d-yhaminoethyl)-7, 8-difluoro-3-{  H-pyrazol-3-
viquinazolin-4(GH-one {Compound 232} TH NMR (400 Mz, DMSO-ds3 8 13.23 (brs, 1H),
5.02-7.92 (m, 1Hy, 788 (d, /=23 Hz, 1H}, 7.74 (4, /= 6,7 Hz, 1H), 767 - 7.57 {m, 11}, 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}.
ER/MS 434.1 (M+H Y

{53-2-(1~{{2-amino-5-chioro-6-(diflucromethypyrimidin-4-yDaminoyethyl)- 3, 7-difluore-3-(1H-
pyrazol-3-vDquinazolin-4(3H}-one {Compound 233} Y NMR (400 Mz, DMSO-46) 8§ 13.19
(s, 143, 7.87 (dd, J = 2.4, 1.6 Hz, 1H), 7.40 (ddd, J = 11.5,9.5, 2.5 Hz, 1H), 7.33 (4,7 = 6.5 Hz,
TH), 7.31 - 7.26 (m, 1HD, 6.80 ¢, J= 534 Hz, TH), 6.57 (1, /=2.2 Hz, 1H), 6.49 (5, 2ZH), 4.66 -
4,55 {m, 1H), 1.42 (d, 7= 6.8 Hz, 3H). B8/MS 469.1 (M+H);
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{(33-2-{1-{{2-amino-5-chloro-6-(difluoromethyDpyrimidin-d-yaminoethyl)-7,8-diflooro-3-{ 1 H-
pyrazol-3-vhquinazelin-4(3H}-one {Compound 234} 'H NME {400 MHz, DMSOde) § 13.21
{5, TH), 7.99 - 7.92 (m, 1H), 788 (dd, /=24, 1o Hz, 1H), 7.65-7.55 (m, 11}, 742 {(d, /= 6.0
Hz, 1H), 6.80{, /= 53.4 Hz, 1H), 6.58 (t,./ = 2.2 Hz, 1H), 6.49 {5, 2H}, 4.73 - 4.63 {m, 1H},
1.44 {4, F= 6.8 Hz, 3H). BES/MS 4691 (M+H);

(3}-2 4-diamino-6-({ 1 -(5,7-difluoro-4-oxo-3-{ 1 H-pyrazol-3-y1}-3 4-dihydroguinazohn-2-
vhethyDaminopyrimidine-S-carbonitrile (Compound 235} 'HONMEB (400 MHBz, DMSO-do) 8
13.19 (s, 1FD), 7.89(d, J = 2.4 Hz, 1H), 7.39 (ddd, S = 11.5, 9.6, 2.6 Hz, 1H), 7.23 (dd, /= 8.6,
2R Mz, 1HY, 67944, J= 6.6 He, 1H), 6,70 ~ 6.43 (m, 3H), 6.27 {s, 2H), 4.71 - 4.45 (m, TH),
1.36 (d, J = 6.8 Hz, 3H). BS/MS 4251 (M+HY),

{3}-2-(1-{{2,6-diarnino-5-chioropyrimidin-4-yhaminojethyl)-3,7-difluoro-3-{ 1 H-pyrazol-3-
vhiquinazolin-4{3H}-one {Compound 236} H O NMR (400 MHz, DMSO-d,) & 13.21 (5, 1H),
TO1(dd, S 2.4, 11 He, 1H), 7.38(ddd, /=117, 9.5, 2.5 Ha, TH), 7.31 - 7.23 (m, TH), 657 (4,
Je= 18 He, 1H), 6.21 {4, = 7.2 Hz, TH), 5.97 {5, 2H), 5.51 {8, 2H), 4.59 - 4.46 {m, 1H), 1.33

(d, /= 6.8 Hz, 3H). BS/MS 434.1 (M+H);

(3}-2,4-damino-6-{{ 1 -{ S-chloro-7-fluore-4-ox0-3-( 1 H-pyrazol-3-yi)-3,4-dihydroguinazolin-2-
vhethyDaminolpyrimiding-S-carbonitrile (Compound 2371 "H NME {400 MHz, DMSO-de)
1318 (s, 1H), 7.89 (dd, J=2.4, 1.6 Hz, 1H), 7.59 (dd, J= &8, 2.6 Hy, 1H), 737 (d4, /=93, 2.6
Hz, 1#), 6.81 (brd, /= 3.5 Hy, 111, 6.59 (s, 2H), 6.57 (t, J=2.2 Hz, 1H), 6.30 (br s, 3H)}, 4.66
~ 452 (m, 1H), 136 {d, J = 6.8 Hz, 3H). BS/MS 4411 (MHHy,

{3)-5-chloro-2-{1-{{2,6-diamino-5-chioropyrimidin-4-yhaminojethy}- 7-fluero-3-{ 1 H-pyrazol-3-
yhiguinazolin-4(3H}-one (Compound 238} 'H NMR (400 MHz, DMSO-de) 6 13.21 (5, 1TH),
792{dd4,.7=2.4, 1.6 Hz, 11}, 7.58 (dd, J=R.8, 2.6 He, 1H), 740 {dd, J= 9.4, 2.6 Hz, 1H}, 6.38
(t, J=12.2 Hz, 1H), 622 (4, /= 7.1 Hz, TH), 6.00 (s, ZH}, 5.55 (s, 2H), 4.58 - 448 {m, 1H), 1.34
(d, 7= 6.8 He, 3H). ES/MS 450.0 (M+H);

{§)-2 4-diamino-6-({{5-chioro-7-fluoro-4-oxo-3-{ 1 H~-pyrazol-3-vi}-3 4-dihydroguinazolin-2-

vi¥eyclopropyhmethylhamineypyrimidine-3-carbonitrile (Compound 229): "H NMR (400 MHz,
DMSO-de) 8 1318 (s, 1H), 7.86 (dd, 7 =24, Lo Hz, TH), 7.61 (dd, J= 8.8, 2.6 Hz, 1H), 741
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(dd, J = 9.2, 2.6 Hz, 1H), 6.81 (5, 2H), 6.42 (t, J = 2.2 Hz, 1H), 6.35 (d, J = 7.4 He, 1H), 6.29 (5,
TEEY, 462 (4, 5= T3 i, THY, 132 - 1.20 (m, 1D, 0.42 — 013 {m, 4F). ES/MS 467.1 (M),

{$1-S-chlore-2-(cyclopropyi({2,6-diaming-S-chloropyrimidin-4-yhamino methyl}- 7-fuoroe-3-
{1H-pyrazol-3-yhguinazolin-4(3H-one {Compound 240): "H NMR (400 Mz, DMSO-dg) §
13.23 (s, 1H), 7.91 (dd, J= 2.4, L6 Hz, 1H), 761 {dd, /=88, 2.6 Hy, 1H), 747 (3d, /= 93, 2.6
Hz, 1H), 6.46 {(, J=2.2 Hz, 1H), 6.09 (br s, 2H), 6.0} {br d, J= 8.0 Hz, 1H), 5.62 {br s, 2H),
4.61{dd, 7= 7.8, 6.8 Hz, 1H)}, 1.26 ~ L.14 {m, 1H}, 0.40 - 0.13 {m, 4H). ES/MS 476.1 (MAHH)

(S 1-2~{cyclopropyl{{2,6-damino-3-cyanopyrimidin-4-yDaminoimethyi}-3-(4-methyl-1H-
pyrazol-3-yl}-4-ox0-3,4-dibydroquinazoline-8-carbonitrile (Compound 241} ' NMR (400
WMz, DMSO-de) 8 13.12 - 12.52 {m, 1H}, 8.64 — 8.24 {m, 2H}, 8.22 — 6.88 (m, SH}, 5.26 - 4.38
(my, 1H), 1.8& — 171 {my, 3H), 1.66 -~ 1.16 (m, 1H), (.67 ~ 0.41 {m, 3H}, 0.30 - 4.06 {m, 1H).
FE/MS 454.2 (M+H™Y;

2-{{18)-{{6-amino-3-bromo-3ati-pyrazolo] 3, 4-dipyrimidin-4-yhamino}cyclopropylmethyl)-3-
¢hloro-3-{4-methyl- 1 H-pyrazol-3-vi}quinazolin-4(3H}-one {(Compound 242} 'HONMR (400
Mz, DMSO-ds3 8 13.61 ~ 1271 m, 2H), 7.89 - 7.71 {m, 3H}, 7.68 — 7.47 {m, 1H}, 746 - 6.45
(m, 2H), 5.32 - 5.05 (m, 1H), 1.92 - 1.71 (m, 3H), 1.34 - 0.93 (in, 1H}, 0.47 - 0.26 {m, SH},
0.24 - -(.02 (m, 1H). ES/MS 3410 M+H);

{5}-5-chloro-2-{cyclopropyvi((2,6-diamino-3-chloropyrimidin-4-yhamine puethyi}-3-(4-methyl-
tH-pyrazol-3-vlquinazolin-4(3H -one {Compound 248} 'HNMER (400 MHz, DMSO-dg) 8
13,11 12,43 (m, 11}, 7.86 ~ 7.74 {m, 2H), 7.74 - 7.57 (m, ZH)}, 7.57 — 7.44 {m, 2H}, 744 ~
7.21 m, 3HY, 4.92 - 4.57 (m, TH)Y, 1.86 - 1.66 (m, 3H), 1.43 - 118 {m, 1H}, 0.58 - 0.29 (m,
3HY, 0.22 - -0.03 (m, 1K), BS/MS 472.1 (MH'),

{S)-2-amino-4-chloro-6-({({5-chloro-3-{4-methyl- 1 H-pyrazol-3-y-4-0x0-3 4-dihydrogquinazolin-
2-yheyelopropyl rnethyllaminopyrimidine-S-carbonitrile (Compound 243} TH NMR (400
MHEz, DMSO-do) 6 13.02 - 12.30 {m, 1H), 7.87 = 7.75 {m, 2H}, 7.74 - 7.44 {im, 48}, 743 - 7.36
{(m, 15}, 7.31 = 7.03 (m, 1H), 4.97 — 4.66 (m, 1H), 1.86 — 1.69 {m, 3H), 1.39(ddd, 7= 68.9,
12.6, 7.4 Hz, 1H), D.60 ~ 032 {m, 3H), 0.22 - -0.02 {m, 1H). ES/MS 4821 M+H Y
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{(8y-2-amino-4-{{({5~-chloro-3-(4-methyvil-1H-pyrazol-3-y-4-0x0-3,4-dibvdroguinarolin-2-
wi¥eyclopropyDimethyDamino )-6-methyipyrimidine-S-carbonitrile (Compound 244} 'H NMR
{400 MiHz, DMSO-dy) 6 12.68 (br s, 1H), 8.39 - 7.89 {m, 1H), 7.85 - 7.76 {m, 1H}, 7.72 - 7.58
(m, 2H), 748 {s, 2H), 744 - 739 (m, 1H}, 498 - 464 (m, 1H), 2.34 — 2.26 {m, 3H), 1 85— 1.69
{m, 3H), 1.54 — 1.29 {my, 1HD), 0.60 - 0.33 (m, 37}, 0.24 - -0.02 (m, 1H). BS/MS 462.1 (M+H

{5}-2.4-diamino-6-{{1-{5-cyclopropyi-4-0x0-3-{ | H-pyrazol-3-y)-3 4-dihydroquinazotin-2-
yhpropyDamineipyrimidine-S-carbonitrile (Compound 245) "H NMR (400 MHz, DMSG-ds} §
1383 (brs, TH), 785 (d, /=23 Hz, 1H), 7.85 - 7.72 (brm, 3H}, 7.67 {{, /= 7.9 Hz, 1H), 741
(dd, J= 81, 1.2 Hz, 1HY, 7.26 (brm, 2H), 7.07 (8, J= 7.4, 0.8 Hz, 1)}, 6.54 {(d, /= 23 Ha,
1HY, 4.74 - 4.63 {m, 1H), 3.29 (1, J=8.5, 5.5 He, 1H), 196 (ddt, J=14.0, 11.6, 7.3 Hz, 1H},
1.86 - 1.62 (m, 1H), 1.04 — 0.84 (m, 2H), 0.84 - 0.5% (ro, SH). BS/MS 443.2 (M+H )

{S3-2-({(2-amino-G-chloro~-3-cyanopyrimidin-4-vhamino evelopropyhimethyl -3 -(4-methyi-1H-
pyrazol-3-ylj-4-0x0-3 4-dikydroguinazoline-S-carbonitrile {Compound 246); "H NMR (400
MUz, DMSO-d) 6 12,62 (5, 11, 8.54 - 8.27 {m, 2H), 7.96 ~ 7.83 {m, 1H), 7.75 - 7.64 {m, 1H},
7.58 730 (m, 2H}, 7.16 (5, TH), 514 456 (m, TH), 183~ 1.08 (m, 3H), 1.67 1 .46 {m, 1H]},
0.65 —0.39 {m, 3H), 0.26 - 0.05 (m, 1H). BS/MS 473.1 (M+H");

{S)-2,4-diamine-6-{{{5-chloro-3-{d-methyl- 1 H-pyrazol-3-vi}-4-oxo-3 4-dihvdroquingzolin-2-
viY{eyelopropyDimethyDamino ypyrimidine-3-carbonitrile (Compound 247) "H NMR (400 MHz,
DMSG-de) 8 13,11 — 12,43 (m, 1H), 7.87 - 2.71 {m, 1H), 7.71 ~ 7.56 {(m, 6H), 7.56 - 6.92 {m,
2H), 4.96 — 4.66 {m, 1H}, 186~ 1.70 {m, 3H), 148 « L.15 {m, 1H)}, 0.59 - 0.27 {m, 3H), 0.24 -
0.03 fm, 1H). ES/MS 4631 (M+H');

{$ 12 d-diamino-6-{{ 1 -{&-chloro-6-fluoro-d-oxo-3-{ L H-pyrazol-3-y1)-3 d-dihydroquinazolin- 2~
yhethylaminojpyrimidine-S-carbonitrile (Compound 279}, 'H NMR (400 MHz, DMSO-ds) 8
1323 {d, J=21 Hz, 1H), 8.09¢dd, /=85 2.9 He, 1H}, 7.91 {dd, /= 2.5, 1.6 Hz, 1H), 7.78 (dd,
FJ=82 29 Hz, 1H}, 681 {d, /=69 Hz, 1H), 6.67 - 639 {m, 3H), 6.31 (8, 1H), 480 (p, 7= 6.6
Hz, 1H), 135 (4, J = 6.6 Hz, 3H). ES/MS 4411 (M+H ),

(532, 4-dlamino-6-{{ 1 -{S-chloro-4-0x0-3-{ 1 H-pyrazol-4-y1)-3 4-dihyvdrogunazolin-2-
yiihutyljamino jpyrinidine-$-carbonitrile (Compound 248}, 'H NMR (400 MHz, DMSO-dg) §
1321 €8, TH}, 820 (s, 1H), 7.88 - 7.67 (m, 2H), 7.67 ~ 7.42 {m, 2H), 6.78 ~ 6.49 {m, 3H), 6.35
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(s, 1), 4.83 (3dd, F= 9.8, 7.6, 3.1 Hz, 113, 1.86 - 1.57 {m, 2H), 1.27 (4d, 7= 15.3, 7.7 Hz, 1H),
1.04 {da, J= 14.8, 7.5 Hz, 1H) 0.61 (1, J=7.3 Hz, 3H). BS/MS 4511 (M1

{S)-S-chlore-2-(1-{(2,6-diamino-S-chloropyrimidin-d-ylaminobutyl}-3-(1 H-pyrazol-4-
yliquinazolin-4(3H-one (Compound 250}, 'H NMR (400 MHz, DMSO-de) 8 13.21 {s, 1H), 8.20
{d, f=19Hz, 1H}, 790 - 7.65 {m, 2H}, 7.59 - 7.36 {m, 2H)}, 6.02 {d, ./ = 7.8 Hz, 3H), 5.61 (s,
JHY 479 (1d, J=8.5,3.6 Hz, 1H), 1.81 = 1.53 {m, 2H), 1.28 {dq, /= 14.6, 7.2 Hz, 1H), 1.06
(dg, S 144, 7.4 He, 1TH), 061 ¢4, 7= 7.4 He, 3H). BS/MS 4601 (M+HTY,

(832, 4~-diaminoe-6-((1-{5,8-dichloro-4-ox0-3-{ } H-pyrazoi-4-v}-3 4-dihydroquinazolin-2-
yhibutyhaminepyrimidine-S~carbonitrile (Compound 251). "H NMR (400 MHz, DMSO-dq) &
13.25 (s, 1H), 817 (s, 1M}, 7.94 (4, J=235 Hy, 1H}, 7.77 (s, 1H}, 7.54 {d, /= 8.5 Hz, 1H}, 6.63
{8, 2H}, 6.59 - 6.28 {m, 3H}, 4.95{(td, /=83, 3.4 Hz, 1H), 1.83 - 1.583 (m, 2H}, 1.36 - 1.19 {im,
1H), 1.09 (dg, J = 14.5, 7.6 Hz, 1H), 0.65 (1, 7= 7.3 Hz, 3H). ES/MS 485.1 (M+H");

{8}-3,8-dichlore-2-(1-({2,6-diaming-S-chloropyrimidin-4-yhaminohutyl)-3-(  H-pyrazol-4-
yDguinazolin-4(3H)-one (Compound 252). "H NMR (400 MHz, DMSCdy) 8 13.25 (3, 111), 8.18
(d,/=1.6Hz, 1H), 804 - 784 {m, 1H}, 7.82 - 7.67 {m, 1H}, 753 {(d, J =85 Hz, 1H}, 6.03 (t,/
=43 Hz, 3H), 5.64 (5, 2H}, 4.90 (td, /= 8.8, 3.2 Hz, 1H}, 183 - 146 (wm, 2H), 127 {dt, J=
13.9,6.1 He, 1H), 112 (4, /= 14.5, 7.3 He, 1H}, .65 (g, /= 7.4, 6.8 Hz, 3H). ES/MS 4040
(MHHY

{8332 4-diamine-6-((1-{5-chloro~4-ox0-3~{1 H-pyrazol-3-y1)-3 4-dihvdroquinazolin-2-
yhbutyhaminojpyrimidine-S-carbonitrile {Compound 253}, 'H NMEB (400 MHz, DMSO-ds) §
13.23 (s, 1H}, 7.95(d, J= 2.5 He, 1H), 7.90~ 7.65 (m, 1H), 7.58 (htd, /= 6.6, 3.6, 3.0, 1.5 He,
1H}, 6.78 — 6.47 {m, 3H)}, 6.24 (5, 2H}, 4.77 — 4.44 (m, 1H), 1.98 - 1.59 (m, 2H}, 1.42 - 117 {m,
1H), L0R (dg, 7= 14.4, 7.5 Hz, TH), 0.66 {8, 7= 7.2 Hz, 3H) BES/MS 4511 (M+Hy,

{832 4-diamino-6-{{ 1-{5,8-dichloro-d~ox0-3-{ 1 H-pyrazol-3-v11-3 4-dihydroguinazolin-2-
yhbutyhamine jpyrimidine-S-carbonitrile (Compound 254), TH NMR (400 MHz, DMSO-do) §
13.27 s, TH), 8.04 - 7.77 (wm, 2H}, 7.67 - 7.40 (m, 1H), 6.80 - 6.51 (m, 4H}, 6.30 (s, 2H), 4.83
{td, /=81, 3.6 He, 1H), 2.02 - 179 (m, 1H), 1.66 (ddt, J= 174,88, 4.5 Hz, 1H}, 1.38 - 1.21
(m, THD, 121~ .93 Gu, THY 069 (4, = 7.3 He, 3H) BS/ME 4851 (M+HY;
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{S)-3,8-dichloro-2-{1-{(2,6~diamino-5-chloropyrimidin-d-yhamino Youtyl3-3-{  H-pyrazol-3-
vhiguinazolin-4(3H)-one (Compound 255). 'H NMR (400 MHz, DMSO-dgy 6 1329 (5, 1H), 8.04
—7.86 (u, THY, 7.56 (dd, J= 8.5, 1.3 He, 1HL 6.61 (g, /= 2.6, 2.0 Hz, 1H), 6.24 — 5.87 {ra, 3H),
5.54 {8, 2H), 490 - 4.42 {m, 1H}, 1.85 (s, ‘EH}, 173149 (my, 1H), 1.28 {d, 7= 118 He, 1H},
114 ¢dg, F= 14.8, 7.5 Hz, 1H), 0.68 (t, 7 = 7.3 Hz, 3H). ES/MS 494.0 (M+H' Y,

{5}-8-chloro-2-{cvelopropy{2,6-diamino~3-chloropyrimidin-4-yDamino ymethyl 3-6-fluore-3-
(1H-pyrazol-3-yhquinazolin-4(3H)-one {Compound 2563, 'H NMR (400 MHz, DMSO-d¢) §
1332¢d, /=25 He, TH), B14(ddd, /= 8.6,3.0, 1.7 He, 1H), 798 (1, J= 2.1 Ha, 1H), 7.82
(ddd, = 82,3.0, 1.7 He, 1H}, 6.52 {q. /= 2.0 Hz, 1H), 6.24 - 5.88 (m, 3H), 5.61 {5, 2H), 4.92
(ddd, 7 =79 56, 1.8 Hz, 1H), 1.25(qd, 7= 7.3, 6.6, 3.8 Hz, 1H}, 0.43 - 0.10 (m, 4H}. ES/MS
476.1 (M+H;

{S}-8B-chioro-2-{1-{(2,6-diamnino-S-chloropyrimidin-4-yhaminopropyi}-6-fluoro-3-(1 H-pyrazal-
3-yliquinazolin-4{3H}-one {Compound 2571 'H NMR (400 Mz, DMSO-d;) § 13.31 (d, =
258 He, 1H), 8.18 (ddd, /=124, 8.5, 2.9 Hz, 1H}, 8.02 - 7.77 (m, 2H), 7.59 (4, /= 30.8 Hz,
Z2H}, 7.41 {s, 2H), 6.534 (dd, /= 24.8, 2.4 He, TH), 4.86 (1d. /=71, 4.6 Hz, 1H), 2.18 - 1.65 {m,
2H), 0.78 (dt, J = 14.4, 7.3 He, 3H). BES/MS 464.1 (M+H )

{8)-2,4-diarnino-6-{{ 1 -(8-chlore-6-flucro-4-0x0-3-(1 H-pyrazol-3-y1)-3 4-dibydroguinazotin-2-
vhpropyDamine)pyrimidine-3-carhonitrile {Compound 258), 'H NMR (400 MHz, DMSO-de) 8
P3.25¢s, TH), 815 (dd, J=8.5, 2.9 He, THL 793, J=24 He, 1H}, 783 (dd, /= &1,2.9Hz,
THY, 760 (s, 3H), 651 {d, /=24 Hz, 2H), 488 (td, /= 7.1, 4.7 Hz, 1H), 2.03 {ddd, F=12.9,
7.3, 532 He, 1H), 177 ¢dt, 7= 141, 7.2 Hz, 1H), 078 (6, 7= 7.3 He, 3H) ES/MS 435.1 (M+H ")

{(8)-3-chioro-2-{1-{{2,6-diamino-S-chioropyrimidin- 4»\/1)&1111110}6}:}1\ai}ﬁ-ﬂuﬁl"{)%-{1H"Q}Ta?i(ﬂ-3~

5 i - 3 5 Y-
yihguinazolin-4{3H}-one (Compound 259}, "H NMR (400 MHz, DMSO-ds3 8 13.25 ¢

lw.?

1)
Hz, 1H), 8.10-7.77 (m,; 2H), 7.68 (dd, /= 9.0, 5.0 Hz, 1H}, 6.61 (4, /= 2.2 Hz, 1H), 6.26(d.J
= 7.3 He, 1H), 6.00 (s, 2H), 5.56 (5, 2H), 4.58 (q, /= 6.9 Hz, 1H), 137 (4, J = 6.7 Hz, 3H),
FS/MR 4501 (MHHTY,

{5)-2,4-diamino-6-{{1-{5-chioro-6-fluoro-4-ox0-3-{ 1 H-pyrazol-2-y1}-3 4-dihydroguinazolin-2-
yhethyhamino)pyrimidine-3-carbonitrile {Compound 260). 'H NMB (400 MHz, DMSO-d,) 8
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13.23 (d, J Fiz, TH), S.08 - 7.78 (o, 2H), 7.67 (dd, J= 9.1, 49 Hz, 1H), 6,83 (d, J =
Hz, 1H), 6.59 (d,.7= 2.2 Hz, 3H), 6.31 {5, 2H), 4.66 (p, J = 6.6 Hz, 1H), 1.38 (d, J= 6.8 Hz,
3H). ES/MS 441.1 (MHH');

{S)-5-chioro-2-{cvclopropyl{ 2,6-diamino-S-chicropyrimidin-4-vhamino ymethyl-6-thaoro-3-
{(1H-pyrazol-3-yljguinazolin-4{3H }-one {Compound 261). 'H NMR (400 Mz, DMSO-dg) 8
13.34 - 13,16 (m, 1H), R.06 - 7.84 (m, ZH}, 7.73 (dd, /= 9.0, S.0 He, TH), 650 (4, /= 2.2 He,
1H3, 6.10 - 591 {m, 3H), 5.66 - 3.52 {m, QH), 484 ~4.56 (m, 1H), 1.23 (4, = 6.8 He, 1H},
0.47 - (.12 (m, 4H). BS/MS 478.1 (M+H

(8}-2 4-diamino-6-({{S-chloro-6-fluoro-4-ox0-3-(1 H-pyrazol-3-vi}-3 4-dihydroguinazolin-2-
yh{eyelopropyDimethyhammo)pyrimidine-S-carbonitrite (Compound 262}, 'H NMR {400 MHz,
DMEO-ded 8 13.23 (d, /= 2.2 Hz, 1H), 8.08 - 7.80 (m, 2H), 7.70 (dd, /= 9.1, 4 0 Hz, 1H}, 0.64
{5, 2H}, 6.55 - 6,16 {m, 3H}, 472 (4, 7= 72 Hz, 1H)}, 1.29{g, /= 6.5 He, 1H}, 0.55 - (.36 (m,
3H), .30~ 0.10 {m, 1H)., ES/MS 467.1 (M+H);

{8)-5-chloro-2-(1-{{2,6-diamno-3-chioropyrimidin-4-yhaminojethyh-6-fluoro-3-(1 H-pyrazol-4-
viuinazolin-4{3Hyone (Compound 263}, "H NMR (400 Mz, DMSO-de) 8 13.27(d, J= 21.6
Hz, 1H), 827 -R.11 {m, THY, 790 (dt, J= 241, 9.0 Hz, 1H)}, 7.80 - 7.55 {m, 2H), 6.28 {5, 1H},

6.07 (s, 2H}, 5.70 (s, 2H), 4.80 {(dt, /= 24.0, 6.9 Hz, 1H), 1.32¢d, /=68 Hz, 3H}. ES/MS 450.1
(M+HY;

(83-2.4-diamino-6-{{1-{(5-chioro-6-fluoro-4-oxo-3-(1 H-pyrazol-4-yi}-3 4-dihydroguinazolin-2-
yiethyDamino ypyrimidine-S-carbonitrile {Compound 264}, TH ONMER (400 Mz, DMSO-do)
13.23 ¢s, 1H), 8.25 —~ 8.06 {m, 1H}, 7.89(t, J=9.0Hz, 1H), 775 (4, J= 1.8 Hz, 1THY, 7.65 {44, J
=80, 5.0Hz, {H), 680(d, /=68 Hr, 1H), 6.60 (s, 2H}, 6.38 (s, 2H), 481 {p, = 6.7 Hz, 1H),
1.33¢d, J=6.7 Hz, 3H) BE&/MS 441.1 (M+H 3.

{8)-8-chioro-2-{1-((2,6-diamino-S-chloropyrimidin-4-vifaminojethy-6-fluore-3-(1 H-pyrazob-4-
yijguinazed 111~4(3H}—011e: {Compound 263} HONMR (400 MHz, DMSO-d;) & 13.28 (5, 1H), 8.23
- R.04 (m, 2H), 7.86 - 7.63 {m, 2H), 6.39 (4, J=7.7 Hz, 1), 6.03 {5, ZH}, 5.68 {5, ZH}, 4.98
473 {m, 1H), 132 (4, 7= 6.7 Hz, 3H). ES/MS 450.1 (M+H 'y

(512 4-damino-6-({1-(8-chloro-6~fluore-4-oxo-3-{ 1 H-pyrazol-4-y1}-3 4-dihvidroquinazoln-2-
vhethyhaminoypyrimidine-S-carbonitrile {Comwpound 266} THONMR (400 MHz, DMSO-de) 8
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13.26 (s, 1H), 8.11 (4, J = 8.3 Hz, 2H), 7.90 ~ 7.57 (m, 2H), 6.82 (4, J = 6.9 Hz, 1H), 6.61 (5,
TH), 6.41 (s, PH), 4.94 (h, = 6.6 Hz, TH), 1.34 (4, 7 = 6.6 Hz, 3H). ES/MS 441.1 (M+H™):

(S)-5-chloro-2-{ 1 -{{2,6-diamino-5-chloropyrimidin-4~yDamino fhutyl)-6-fluore-3-( 1 H-pyrazol-3-
vhgquinazolin-4(3H -one {Cornpound 267} "H NMR (400 Mz, DMSO-dg) 8 13.26 (s, 1H), 7.97
{dd, J=2.4, 1.6 He, 1H), 787 (1, /=9.0Hz, 1H}, 764 (dd, J= 9.1, 5.0 He, 1H), 6.66 (1, 7= 2.2
Hz, THYL 6.26 — 5.85 (m, 3H), 5.52 {5, 2H), 4.82 — 449 (m, TH), 1.98 - 1.53 (m, 2H), 13044, 7
= 8.4 Hz, 1§}, 1.09 {dg, = 14.5, 7.5 Hz, 1H), .65 {1, J= 7.3 Hz, 3H). ES/MS 478.1 (M+H '},

{]}-2.4-diamino-6-{{ 1-{ S-chlore-6-fluoro-4-0x0-3-{  H-pyrazol-3-v1}-3 4-dihydroguinazolin-2-
yhbutyaminopyrimidine-S-carbonttrile (Compound 268). H NMR (400 MHz, DMSO-d;)
13.25(d, J= 2.4 ¥z, 1H), 8.04 - 777 {m, 2H), 7.64 {dd, /= 8.1, 5.0 Hz, 1M}, 6.50 - 657 {m,
IH) 629 (s, TH), 4.65 (id, J= 8.5, 7.4, 3.3 He, TH), 2.04 - 1.53 (o, 2H), 1.27 (dd, /= 14.5, 7.3
Fo, THY, 107 (4, J= 15.2, 7.7 Hz, 1H), 0.65 (4, 7= 7.3 Hz, 3H). BS/MS 469.1 (M+H"};

{$3-2, A-diamino-6-({{R-chloro-6-fluoro-4-oxo-3-{ 1 H-pyrazol-4-vi}-3 4-dihydroguinazolin-2-
viY{cyclopropylimethyhamino)pyrimidine-5-carbonitrile {Compound 269). 'H NMR (400 MHz,
OMSO-d) 8 13,26 (s, 1HD), 8.17 - 7.98 {m, 2H}, 7.90 - 757 (m, 2H), 6.82 - 653 (m, 2H}, 6.51
—6.16 {my, 3H), 5.19 - 4.79 (m, 1H), 1.38 - 111 {m, 1H), 045 - 016 im, 3H), 613 (dd, = 5.2,
3.3 Hz, 1H) BS/MS 467.1 (M+H);

{(8)-3-{4-bromo-1 H-pyrazol-3-yh-8-chlore-2-(1 -{{2,6-dlamino-3~chloropyrimidin-4-

yhamino yethyl-6-flucrequinazolin-4(3H-one (Compound 270}, H NMR (400 MHz, DMSO-
dey & 13.75 (5, 1H), 8.83 — 808 {m, 3H), 8.02 - 7.6% (m, 1H), 658 {dd, /= 9.4, 62 Hz, 1H}), 633
(d, /=81 Hz, 1H}, 6.03 (d, /= 4.3 Hz, 2H}, 5.57 {d, J= §9.5 Hz, 2H), 5.02 - 4.65 (m, 1H},
1.40 - 1.13 (m, 3H). BS/MS 5300 (M+H 'y

{§)-2-{1-((2 6-diamino-5-chioropyrimidin-d-vhaminoyethyl }-6-fluoro-4-oxo-3-{ 1 H-pyrazol-3-
vi3-3, 4-ditvdroguinazoline-8-carbonitrile (Compound 271} 'H NMR (400 MHz, DMSO-ds) 8
13.32¢1, J= 1.9 He, 1H) 849 (dd, /=183, 3.0 Hz, 1H), .15 (dd, /= 8.1, 3.0 Hz, 1H}. 7.98 (dd,
J=24, 1.6 Hz, THY, 6.537 (1, J= 22 Hz, 1H}, 6.40 (d, .f= 7.4 He, 1H}, 6.02 (s, 2H), 5.59 (s, ZH),
475 (p, = 6.7 Hz, 1H), 1.39 (4, /= 6.7 Hz, 3H). ES/MS 441.1 (M+H);

{S)-2-{ 1-{{2 6-diamino-5-cyapopyrimidin-d-yhaminoyethyl }-6-fluoro-4-ox0-3-{ 1 H-pyrazol-3-

vi}-3,4-dihydroguinazoline-8-carbonitrife (Corupound 272). TH NMER (400 MHz, DMSO-dg) §
4
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13.23 (s, 1FD), 8.48 (ddd, 5= 2.5, 3.1, 0.8 Hz, 1H), %.23 - 8.08 (m, 1H), 7.90 {ddd, J = 3.1, 2.0,
1.0 Hz, TH), 6.85 - 6.66 (m, 1H), 6.66 — 6,43 (m, 3H), 6.28 (s, 7H), 4.97 — 4.52 (m, 1H), 1.65 -
1.26 (m, 311, BS/MS 432.1 (M+H™):

{83-2-{cyclopropyl{{2,6~diaming-5-chloropyrimidin-4-yhamino pmethyhi-6-flucro-4-oxo-3-{ 1 H-
pyrazol-3-y13-3,4-dihydroguinazoline-8-carbonitrile (Compound 2733 'H NMR (400 MHz,
DMBO-ds) 8 1334 (5, 1H}, 8.50 (ddd, J=8.4,2.9, 0.6 Hz, 1H), 8.25 - 8.04 {m, 1H), 798 {1, J =
1.9 Hz, 1H}, 6.59 - 6.35 {m, TH), 6.26 - 593 (m, 3H), 5.60 (s, 2H), 491 {dd, J=&.1, 5.8 Hz,
1H), 138 - 1.1 fm, THD, 0,45 - 6.30 (m, 3H), 0.30 - 0,14 (m, TH). BS/MS 4671 (M+HT);

{S1-2,4-diamino-6-{{1-{4-ox0~3-{ tH-pyrazol-3-v1)-3 4-dihydrogquinazolin-2-
vhethyhanunoipyrimidine-S-carbonitrile (Comapound 2743 TH NMR (400 MHz, DMSO-d.) 8
13,16 (5, 1H), 811 (ddd, /= 8.0, 1.6, (.6 Hz, 1H), 7.96 - 7.84 {m, 2H}, 7.66 {ddd, /= 8.1, 1.2,

0.6 Hz, 1H), 7.55 (ddd, = 8.2, 7.2, 1.2 Hz, 1H), 6.51 {4, J= 2.4 Hz, 1H), 4.83 {t, 7= 6.7 Hz,
1H), 1.39 (d, F= 6.7 Hz, 3H);

{8}-2-{1-((2 6-diamino-3-chloropyrimidin-4-y Damineyethyl3-3-(  Hopyrazol-3-yDauinarolin-
4{3H)-one {Compound 275).  1H NMR {400 Mz, DMSO-d;) 8 1318 (5, 1), 8.11 {ddd, 7=
7.9, 0.6, 0.6 Hz, 1H), 7.93 - 7.79 (. ZH)Y, 7.76 - 7.65 (m, 2H), 7.56 (ddd, J=7.9, 7.2, 1 2 Hz,
TH), 7.47 (3, 2H), 733 (s, ZHL 6.51 (4, /=24 Hz, 1H}L 481 {{, /=68 Hz, 1H), 141 (4, J=67
Hz, 3H};

{53-&-chloro-2-{cyclopropyl {2, 6-diamino-S-chloropyrimidin-4-yhamino jmethyl 3-6-fluoro-3-
{1H-imidazoi-4-yDauinazolin-4(3H}-one (Compound 280) 'H NMR {400 MHz, DMSO-d,) 8
12.52 (s, 1H), 810 {dd, /=85, 2.0 Hz, 1H), 786 - 7.68 {m, 2H), 745~ 7.33 (m, 1HYL 6,17 (d, J
=53 Hz, 1H), 6.04 (s, ZH}, 5.65 {5, 2H), 496 {dd, / = &0, 5.6 Hz, 1H}, 1.36 -~ 1.21 {m, 1H),
0.34 - 0,13 (m, 4H). BS/MS 4761 (MY

{S3-2,4-diamino-6-{{8-chioro-t-flucro-3-{1 Himidazol-4-yl}-4-0x0-3, 4~-dihydroguinazolin-2-
v} cyclopropylmethyhamino ypyrimidine-S-carbonitrile (Corapound 2813 "H NMR (400 MHz,
DMSO-de) 6 12,51 (5, THY, 810 (dd, J = 8.5, 2.9 Hz, 1H), 7.80 - 7.70 (m, 2H}, 7.36 (dd, = 2.2,
1.3 Hz, TH), 6.62 (3, ZH), 6.45{d, J="7.7 Hz, 13}, 6.38 (s, 2H}, 5.01 {dd, =77, 6.0 Hz, 1H),
1.38 - 1.24 G, THY, 039 - 021 (m, 30D, 021~ 011 Gy, THD. BR/MS 467.1 (M),
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{8}-3-chloro-2-(1-{{2,6-diarnino-3-chloropyrimidin-4-yDamino }outyl)-3-{ L H-imidazol-4-
yhguinazolin-4(3H)-one (Compound 2823 TH NMR (400 MHz, DMSO-ds) 8 12.46 (s, LI,
7.80(d, J= 13 He, 1H), 770 (dd, /= 8.3, 7.8 He, 1H), 7.57 - 7.48 (m, 3H), 6.18 (5, 1H}, 6.10
(s, 2H}, 5.72 (5, 2H), 4.73 - 4.64 (o, 1H)Y, 1.90 - 177 {m, THD, 172 - 159 G, TH, 132 - 148
{m, 1H), 113~ 0.99 {m, 17D, 0.63 {t, J= 7.3 Hz, 3H). ES/MS 460.1 M+

(53-2,4-diamino-6-{{1-(S-chloro-3- (1 Himidazol-4-yi}-4-0x0-3 4-dihydroguinazolin-2-
viybutyljamino)pyrimidine-5-carbonitrile (Compound 283 'H NMR (400 MHz, DMSO-ds) &
1245, TH}, 779 (¢, J= 1.3 He, 1H), 771 {dd, /= &3, 7.8 He, 1H}, 7.57 -~ 7.48 (., 3H), 6.67
{d,.J=7.6 Hz, 1H), 6.56 {5, 2H), 6.31 {5, 2H}, 4.74 {ddd, J= 8.5, 7.6, 3.3 Hz, 1H), 1.5 - 1.77
{mm, tH), 1.70(ddp, 7= 13.6, 9.1, 4.6 Hz, 1H}, 131~ 117 {m, 1H), 1.11 - 0.96 (m, 1H), 063 (4,
F= 7.3 Hr, 3H). ES/MS 451.2 (M+H™)

(83-8-chioro-2-(1-((2,6-damino-S-chloropyrimidin-4-ylamino yethyl}-6-fluore-3-{(1 H-imidazol-
4-yDiquinazolin-4(3H}-one {Compound 284): 'H NMR (400 MHz, DMSO-ds) & 12.52 (. 1H)Y,
B.O08{dd, F=85 29 He, 1H), 781, J/=12H, 1H), 7.77{(3d, /=82, 2.9 He, 1H), 747 (dd, J
=22, L4 He, TH), 6.38{d, J= 7.5 Hz, 1H}, 3.97 (5, 2H), 5.61 {5, 2H}, 4.85 - 470 (m, 1H), 1.34
{d, 7= 6.7 Hz, 3H})., ES/MS 450.1 {(M+H");

{8)-2 4-diaruino-6-{{ 1 -{B-chioro-&-fluoro-3-(1 H-imidazol-4-yl +-4-0x0-3, 4-dihvdroquinazolin-2-
yiethyDaminoipyrimidine-5-carbonitrile {Compound 285y "H NMR (400 MHz, DMSO-dg)
12,51 (s, 1H), BOB (dd, J = 8.5, 2.9 He, 1H), 7.85 - 7.68 {m, 2H}, 745 (1, /= 1.6 Hz, 1H), 6.81
{d, /=69 Hz, 1H}, 6.57 (s, 2H}, 6.37 {5, 2H}, 4.96 - 4.79 (m, 1H}, 1.36(d, 7= 6.7 Hz, 3H).
ES/MS 441,71 (M+H Y

(5)-2,4-diamino-6-{{ 1 -{5,%-dichioro-3-(1 H-imidazol-4-vi}-4-0x0-3 4-dihvdroguinazolin-2-
yhethyDaminopyrimidine-5-carbonitrile (Compound 286) 'H NMR (400 M¥e, DMSO-4,) 8
12,80 (s, 1HL 793 (d, F= 8.5 He, 1H), 7.80(d, J= 1.3 He, 1H), 754 {d, /=85 Hz, 1H}, 744
(d, /=14 Hz, 1H}, 684 (br. d, /=69 Hz, 1H), 6.63 {s, 2H}, 6.42 (s, ZH), 4.89 ~4.77 {m, i H},

1.36 {d, 7= 6.6 Hz, 3H). ES/MS 457.1 M+ )

{5)-2,4-damino-6-{{1-{5-chioro-4-ox0-3-{1 -{(2~{irmmethylsilyhethox yimethyl)- 1 H-imidazol-4-

v1)-3,4-dihvdroguinazolin-2-yhethyDamino jpyrimidine-5-carbonitrile. ES/MS 553.2 (M+H ')
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{S-S-chloro-2-{cyclopropyl{2.6~-diamino-S-chloropyrimidin-4-yilamino imethy3-3-(1 H-
imidazol-4-yiguinazolin-4(3H -one (Compound 287); 'H NMR (400 MHz, DMSO-ds) 8 12.56
{s, 1H), 7.82 - 7.74 (m, 2H), 7.66 {(dd, J= 82, 1.2 Hz, 1H}, 7.59{dd, /= 7.8, 1.2 Hz, 1H), 7

728 ¢, 6HY, 727 ¢, /=13 Hz, 1H), 474 (6, J= 7.7 He, TH), 141« 117 (o, 1H), 0,49 - 030
{rm, 3HY, 0.21 - 0.11 {m, 1H). ES/MS 4581 (M+H");

(832 4-diamino-6-({}-{5-chloro-4-ox0-3-( H-pyrrol-2-y13-3 4-dihydroquinazolin-2-
yhethyDamino ypyrimidine-S-carbonitrile (Compound 289}, 'H NMR (400 MHz, DMS(O) §

1127 - 1842 (my, 1H}, 7.81 - 7.69 (m, 1H}Y, 7.60 - 748 (m, 2H), 6.93 - 6.84 Gy, TH}, 626 ~
6.09 {m, 1H), 1.45 ~ 1.25 {m, 3H). BS/MS 422.1 (M)

(Sy-S-chloro-3-(1 H-pyrrol-2-y1-2-(-(thigzolo] $ 4-djpyrimidin-T-vlamino jethyhiguinazolin-
4{3H)~one (Compound 2903, 'H NMR (400 Mz, DMSO) 3 1120 (brs, 1H), 929 (s, 1H), 8.42
{s, 1H}, 838 {5, 1H}, 771 (dd, 7=83,7.7 Hz, 1H}, 7.57 - 7.52 {m, 2H}, 6.90 - 6.86 {m, 1H},
627 6.22 {m, 1H), 6,15 - 6.11 {m, 1H), 5.06 (br s, 1H), 1.45 (br s, 3H). BS/MS 424.1 (M+H™;

and

{3)-3~chloro-2-(1-(inudaze[2,1-{i[ 1.2, 4ltniazin-4~-ylaminojethyl)-3-{ 1 H-pyrrol-2-vhquinazolin-
4{3H)-one {(Compound 291). "H NMR (400 MHz, DMSO) 8 11.20 (brs, 1HL 893 (d, 1 =64
Hz, 1H}, 812 (s, IHL 8.05(d, /=11 Hz, 1H), 7.70(dd, /=83, 7.7 He, IH), 7061 (d, /=11
Hz, 1H), 7.57 - 7.54 (m, 1H), 7.54 - 7.52 {m, 1H}, 6.87 (&, J=2.8, 1.7 Hz, 1H}, 6.25 - 6.20 (m,
TH), 6,04~ 6,10 Om, TH), 4.76 (br s, 1H), 1.45 (br s, 3H). ES/MS 407.1 (M+H "}

C. Preparation of a compound of formula (I}, where X is CH, Y is N, & 18 C and the attachunent
point with the quanazolinone, A 18 CO, nis 1, R'sCLm'isg, R is methyl, R is hvdrogen, and

8" is 2-aminopyrazolo{ 1, 5-alpyrimidin-3-yi

J\(x

///\
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[86174]  Triffuorcacetic acid (8.5 mL) was added io a suspension of {(S8}-tert-butvl (1-(5-
chiorps-4-0x0-3-{1H-pyrazol-3-v1)-3,4-dihydroguinazolin-2-yhethyl jcarbamate (120 mg, 0.31
mmol} in dichloromethane (2.0 mL). The solution was stirred af room temperature for 3 hours
and concentrated in vacue. DHchloromethane (3.5 mL) was then added and the resulting solution
was transferred to a fask containing 2-aminopyrazolo] 1,5-ajpyrimidine-3-carboxylic acid {60
mwg, 0.34 mmol). Diusopropylethviamine (¢.32 ml, 1.8 mmol} and HATU (176 mg, 0.46 mmob)
were then added and the reaction mixture was stirred at room temperature for 16 hours. The
reaciion was concentrated and a DMSO solution of the crude mixture was then purified by
HPLC eluting with 5%6-95% water/acetonitrile (0. 1%v/v trifluoroacetic acid). The appropriate
fractions were pooled and tyophilized to afford (8)-2-amino-N-{ { -{5-chloro-4-oxo-3-{1H-
pyrazol-3-vi-3 4-dihydroguinazohin-2-vlhethvlpyrazolo] 1, 3-alpyrimidine-3-carboxamide
(Compound 117). "H NMR (400 MHz, DM 8 1331 (brs, 1H), 8.92 (dd. ¥ = 6.7, 1.7 Hz,
THY, 877(d, I=76Hy, TH), 8.65{dd, J =45, 1.7 He, 1H), S.00(d, J =24 Hz, 1H), 7.87 ~
TS, 1), 772 ¢dd, I =82, 13 He, 1H), 761 (34, 1 =78, 1.2 Hz, 1H), 7.02 {dd, I = 6.7, 4.5
Hr, 1HY, 650 (d, § =23 He, 1H), 4.88 - 474 (m, 1H}, 1.39(d, T = 6.7 Hz, 3H). ES/MS 4501
(MY,

D. Preparation of the below compound of formula (1) using the methods deseribed in Example

4C and Reaction Scheme I

{S¥-3-amins-N-{1-{5,8-dichloro-4-ox0-3-{ I H-pyrazol-3-y1)-3 4-dihydroquinazolin-2~
ylipropylipyrazine-2-carboxamide (Componnd 1183 TH NMR (400 MHz DMS() § 898 (4, / =
84 Hz 1H),824(d, =24 He, TH), 8.02 - 798 (m, 2H), 788 {4, J =24 He, 1H, 759, J =
85 Hz, TH), 647 ¢4, 7= 23 Hy, 1H, 475 0d, /= 8.8,4.2 Hz, 1H), 2.03 - 1.92 {m, 1H), 1.73 -
160 (m, THD, 0.77 (6, J = 7.3 Hz, 3H). BES/MS 459.0 (M+H ™y,

{S3-N-{i-{5,8-dichioro-4-ox0-3-{1 H-pyrazob-4-yi}-3 4-dihvdrogquinazolin-2-
yhipropylipyrazoiol 1, 5-alpyrimidine-3-carboxamide (Componnd 119}, 'H NMR (400 MHz,
DMSOY 8934 (dd, J=70, 1.6 Hz, 1H),R897({d, /=84 Hz 1H), 88 {dd, J = 4.2, 1.7 Hz,
PH), 857 (5, 1H), 797 (d, J = §.5Hz, 1H), 7.91 {5, 1H), 757 {4, J = &S Hz, 1H), 7.30{dd, J =
T0,42 He, THy, 506 (1d, F=79,42 Hz, 1H), 1.99 - 187 (m, 1H}, 1.69 - 1.60 (m, 1H}, 0.81
{t, 7= 7.3 Mz, 3H). BS/MS 483.0 (M+H ),

{(S¥N-{1-(5,8-dichloro-4-oxo-3-{ 1 H-pyrazol-3-yl}-3 4-dihydroquinazolin-2-
yhipropylipyrazolol 1,5-apyrimidine-3~carboxamide {Compound 120). 'H NMR (400 MHz,
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DMSOY & 934 (dd, J = 7.0, 1.7 He, 1H)y, 8.98(d, /= 8.4 He, 1H), 8.86¢(dd, J = 4.2, 1.7 Hz,
TH), 855 (s, TH), 803 (d, J = 2.3 He, 1H), 7.99(d, 7 = 8.5 Hz, 1H), 7.59(d, / = 8.5 He, 1H),
7.30{dd, .S = 7.0, 42 He, 1HL 492 (td, J= 8.1, 4.0 Hz, 1H}, 2.02 - 1.93 (m. 1H)L 171 - 1.60
{rn, 1H}, 0.830 (¢, / = 7.4 Hz, 3H) ES/ME 4831 (M+H™Y,

{8)-3-amino-N-{1-(S-chioro-4-ox0-3-(1 H-pyrazol-3-v1}-3,4-dihydroquinazolin-2-
yhethyDpyrazine-2-carboxamide (Compound 1213 TH NMR (400 MHz, DMSOY88.94(d, J =
7.6 Hz, 1H), 8.25(d, J=23Hz, 1H), 798 (4, /= 2.4 He, 1TH), 788 (4, /= 2.3 Hz, 1H), 7.34
797 (m, THY, 768 (dd, J = 82, 1.2 He, 1H), 7.61 (34, 7 = 7.8, 1.2 Hz, 1H), 6.48 {d, J = 2.3 Hz,
G, 4.7 - 4.68 (m, TH), 140 (d, /= 6.7 Hz, 3H}) BS/MS 4111 (M+H"); and

{5 }-3~-amino-N-{ 1-{5,8-dichloro-4-oxo-3-( 1 H-pyrazol-4-y1}-3 4-dikydroguinazolin-2-
yhpropyDpyrazine-2-carboxamide {(Compound 122), 'H NMR (400 MHz, DMSO89.01 (d, /=
8.3 Hz, 1H), 8.24(d,J = 24 He, 1TH), 798 (d, / = 8.5 Hz, 1H), 7.89 - 7.83 (m, 3H), 7.58 (4, J =
8.5 Hy, 1H), 485 (td, 7= 7.9, 45 Hz, 1H), 1.99 - 188 {m, 1H), 1.73 - 1.62 (m, 1H), 079 (¢, J =
7.3 Hz, 3H). ES/MS 459.0 (M+H").

{5}-3,5-diamino-6-chloro-N-(1-(S-chloro-4-0%0-3-( 1 H-pyrazol-3-y11-3 4-dihydroguinazolin-2-
yhethybipyrazine-2-carboxamide (Compound 276 1H NMR (400 MHz, DMSO) 3 1325 ¢, J =
1.9 He, 1H), 814 (4, /=75 Hz, 1H}, 794 (dd, J= 2.4, 1.6 Hz, 1H), 7.84 — 7.69 {m, 1H}, 7.69 -
749 (m, 2, T.07 {5, 3H, 643 (1, J=22Hz, H), 461 (dd. J= 7.5, 6.7 Hz, 1HL 132, J=
6.7 He, 3HY

{533, 5-diamino-6-chloro-MN-(1-(5-chioro-8-fluoro-4-0x0-3-( Y H-pyrazol-3-vi}-3 4-
dihydroquinazolin-2-yDethylpyrazine-2-carboxamide (Compound 277 'H NMR (400 MHz,
BMSO-d3 6 1332 (s, 1H), 827 (d, = 7.5 He, 1H), 798 (dd, F= 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 Hz, 1H), 4.75 -
4,57 {my, 1H}), 1.44 — 130 (m, 3H); and

{5)-3,5-diamino-G-chiloro-N-{ 1-(S~chioro-8-fluoro-4-0x0-3~-( 1 H-pyrazol-4-v13-3,4-
dihydroquinazolin-2-yvlethylpyrazine-2-carboxamide (Compound 278)  "H NMR (400 MHz,
DMBQO-ede) 8 831 (4, J =73 Ha, 1H}, 7.86 (5, 2H)}, 7.75 (44, J = 9.6, 8.7 Hz, 111}, 7.50 (dd, J =
8.8, 4.4 Hz, 1H), 7.10{s, 2H}, 4.85 - 4.73 (m, 1H}, 1.33(d, V= 6.7 Hz, 31}, 1.29 - 119 {m,
ZH).
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£. Preparation of a compound of formula (1) where X s CH, Y is N, £ is C and the attachment
point with the quinazolinone, A is 2 single bond, nis 1, R'is chioro, m is O, R™is CHs, R s

hydrogen, and R is 2,6-hiamino-S-trifluoromethylpyrimidin-4-yi

oo e
JU\ /"i\\\‘ ’NH

AN
k{f/ ~ /)L. -

[B8175)  To a solution of (8)-5-chloro-2-{1-{{2 6-diaminopyrimidin-4-yljamino}ethyi}3-{ 1 H-
pyrazol-3-yhguinazolin-4{3H}-one {100 mg, 0.251 mmol} and NapySOLCFy (118 mg, 0.754
mmol} in dichloromethane {1.0 mL} and water (0.4 mL) at ) °C was added teri-
butylhvdroperoxide (70% solution tn water, .17 wl, 1.25 mmotl}. The mixture was stirred a8
room lemperature overnight and diluted with dichloromethane, washed with water, and dried
over magnesium sulfate. The organic layer was filtered and concentrated in vacuo. A DMSO
solation of the crude mixture was then purified by HPLC eluting with §%-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-diamino-5-(triffuoromethyhpyrimidin-4-
yhamino)ethyl}-3-(1H-pyrazol-3-yDiguinazolin-4(3H}-one {Compound 2013, "H NMR (400
MHz, DMSO)3 1324 (s, 1H), 783 (4, J =24 Ho, 1HL 778 (1, 1=80Hz, 1H), 758 0d, J=
7.8, 1.2 He, 2H), 6,51 {(brs, THY, 4.85 - 4.77 (m, 1H}, 1.35(d, J = 6.6 Hz, 3H). ES/MS 466.1
(MAH Y

F. Preparation of a compound of formula (3} where X is CH, Y is N, Z i3 C and the attachment
point with the quinazolinone, A is a single bond, nis 1, R’ is chioro, m' s 6, R is OHy, R is

hydrogen, and R* is S~gyanothieno{ 2, 3-dipyrinidin-d-vi

i51
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[00176] (5)-2-(1-((S-bromothienoc{ 2, 3-d]pyrimidin-4-vhamino}ethyl}-5S-chloro-3-{1H-
pyrazol-3-yhiguinazolin-4(3H}-one (55 mg, 0.11 womol), zine cyanide {15 mg, 8.13 muncl), and
tetrakis{triphenylphosphineipaliadivm{(} (19 mg, $.016 mmol) were combined in NMP and
degassed under argon. The resalting solution was heated to 120 °C in the microwave for 2
hours, The reaction was cooled to room temperatore 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-chloro-4-ox0-3-{ 1 H-pyrazol-3-yh)-3,4-dihvdroquinazolin-2-yDhiethyDamino thieno{2,3-
dipyrimidine-3-carhonitrile (Compound 202). 'H NMR (400 Milz, DMSO} 6 1336 (s, 1H),
8.824s, TH), R4A9 (s, TH)YL 8.02¢{d, I =24 Hz, 1H), 7.98(d, I =66 Hz, 1H}, 786 {1, ] = 8.0 Hz,
TH), 7.744¢dd, Y= 8.1, 1.2 He, 1H), 7.63(dd, =79, 1.2 Hz, 1H), 6.55{d, I = 2.3 Hz, 1H), 5.11
{p,I=06.5He, 1H), 1.44 (d, = 6.5 Hz, 3H) ES/MS 4491 (M+H' Y,

(3. Preparation of a compound of formuda (1) where Y is UH, Z is N, X 15 C and the attachment
point with the quinazelinone, A is g single bond, nis 1, R' is chloro, m' s 0, B7 ie CHa, R is

hydrogen, and R* is 2,6-diamino-S-cyanopyrinidin-4-yi

{60177 Vo asolntion of (8)-2,4-dismino-6-{{ 1 -{ 5-chloro-d~oxo-3-{1-{{2-

(erimethylsiivhiethoxyimethyl)- | H-imidazol-4-y13-3 4-dihydroquinazolin-2-
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vhiethyhaminopyrimidine-S-carbonitrile (13 mg, 0.024 mmol) in BCM (I ol was added
several drops of TFA. The mixture was allowed to stir al ambient temperature for 18 hours, then
was concentrated in vacun and purified by prep LC to give (8§32, 4-digrnino-6-({1 -{S-chlorg-3-

{1 H-tmidazol-4-yD-4-oxo-3 4-dihydroguinazohn-2-vhethyl lamino ypyrimidine-3-carbonitrile
{Compound 288y "H NMR (400 MHz, DMSO-de) 8 12.62 (br s, 1H), 7.87 {5, 1H), 7.81 =772
{m, 1H}, 7.60—7.54 (m, 2H), 747 {d, /= 1.4 Hz, 1H), 486 - 476 {m, 1H}, 1.38{(d, /= 6.7 Hz,
3H) ES/MS 4231 (M+H )

Example 8, Preparvation of compounds of formula (8}

A. Preparation of a compound of formula (B) where 1 is 1, and R' is difluoromethyt

81781 To a solution of Z-methyl-6-mitrobenzoic acid (15 g, 82.8 mmoel) in dichloromethane
{150 mL) and fert-butanel (150 mb) were added di-tert-butvidicarbonate (36.1 g, 1865.6 wmol)
and DMAP (3.0 g, 24.83 mmol). The mixture was stirred at room temperature for 20 hours. The
mixture was Gituted with EtOAc (750 ml) and guenched with agueoys IN HCH {750 ml). The
phases were separated and the organic phase was washed with saturated agueons NaHCO; (750
mL), bring (560 L), and dried over magnesium sulfate. The organic layer was filtered and

concentrated in vacuuo to afford fert-butyl 2-methyl-6-nitrobenzoate.

861791 To a solution of rer-butyl 2-methyi-G-nitrobenzoate (14.8 g, 62.4 mmol) in CCls
{230 mL) were added NBS (12.2 g, 68.6 mmol) and benzoyl peroxide {1.51 g, 6.2 mmol}. The
mixture was stirred at reflox temperature for 20 hours, The maxture was concentrated and
purified by column chromatography on 810; eluting with BtOAC 1n hexanes (G-30%) to afford

tert-btyl 2-(bromomethyl}-o-nitrobenzoate,

[B0180]  To a solution of fere-butyl 2-{bromomethyl}-6-nitrobenzoate (14.2 g, 44.9 mmwol) in
acetoniirile (300 mL)y at 0 °C was added NM-methylmorpholine oxide (6.3 g, 53.9 mmol}. The
mixture was stirred at room temperature Tor 20 hours. The mixture was concentrated and
purified by cohunn chromatography on 510, sluting with EtOAC in hexanes {5-40%) to afford

tert-butyl 2-formyl-G-nitrobenzoate.

s
L
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[G8181]  To a solution of fers-butyl 2-formyl-6-nitrobenzoate (3.8 g, 15.1 mmol) in BCM {73
mL} at § "C was added DAST (4.0 mL, 30.2 mmol}. The mixture was stirred at room
temperature for 20 hours. The mixture was quenched with water, the phases were separated, and
the agueous 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 columun chromatography on SiQs; eluting with EtJAc in hexanes (-

30%;} to afford fere-butyl 2-{difluoromethyl}-6-nitrobenzoate.

{B0182] To a solution of rerr-butyl 2-(difluoromethy}6-nitrobenzoate (3.6 g, 13.2 mmol) in
DCM (65 mL) was added TFA (15 mL). The mixture was stirred af room temperature for 20

hours and concentrated in vacuus to afford 2-{difluoromethyi)-6-nitrobenzoic acid.

{B0183] To a solution of 2-{difluoromethyl)-G-nitrobenzoic acid (2.8 g, 13.2 mmol} in ethyi
acetate (65 mL} was added 10% PA&/C (1.4 g). The mixtare was stitved under a hvdrogen halloon
at room temperature for 20 hours. The mixture was filiered over Celite® and concentrated in

vacuno {o atford Z-amino-6-{diffucromethyvhbenzoic amd,

B, Preparation of the below compounds of formula (B) using the yoethods described i Example

SA:

Z-amino-3-{diffuoromethyltbenzoic acid; and
Z-amine-3-(diffuoromethyl)-S-fluorobenzoie acid.
Biological Examples

[08184]  The compounds of formula (1) were characterized for their enzymatic activity against
the PI3K tsoforms. The activities were measured using a time-resolved fluorescence resonance
energy transfor {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 homology domain protein. An increase in phosphatidyiinositide 3-phosphate product
resulted in a decrease in TR-FRET signal as the Iaheled flucrophore was displaced from the

GRP-1 protein binding site.

[00185]  Class [ PI3K isoforras were expressed and purified as heterodimeric recombinant
proteins. All assay reagents and buffers for the TR-FRET assay were purchased from Millipore,

PI3K isoforms were assayed under nitial rate conditions in the presence of 25 mM Hepes
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{pH 7.4}, and 2x Km ATE {(75-500 pM3, 2 uM PIPZ, 5% glveerol, 5 mM MgCh, 50 mM NaCl,
0.05% {v/v} Chaps, I mM dithiothreitol, and 1% (v/v} DMSO at the following concentrations
for each wsoform: PIR3Ke, PI3KR, and PI3KES between 25 and 50 pM, and PI3Ky at 2 oM. The
compounds of Table | and Compound X ({832 ,4-dlaring-6-{{1-(S-chloro-4-0x0-3-phenyl-3 4-
dibvdroguinazolin-2-yhethyhaminojpyrimidine-5-carbonitrile) were added to the assay solption
and mcubated for 30 minutes at 25°C. The reactions were terroinated with a final concentration
of 10 mM EDTA, 10 oM labeled-PIP3, and 35 oM BEuropium labeled GRP-1 detector protein
betore reading TR-FRET on an Envision plate reader (Ex: 340 nm; Bm: 615/665 nm; 100 us

delay and 500 us read window),

[60186]  The resulls were normalized based on positive {1 M wortmanin) and negative
{DMS0) controls, and the ICs, values for PI3K g, §, 8, and v were caleulated from the fit of the
dose-response curves (o a four-parameter equation. These assays generally produced resulis

within 3-foid of the reported mean.

1601871 Table 2 summarizes the 1Ty (nM) values for PI3K isoforms B, 8, and y. The results
indicate that certain compounds of formula (I} inhibit both PI3KS and PI3KB. Also, Compound
X exhibited PI3KS ICs 0f 0.2 M, PI3KE ICs; of 11 oM, PI3Ky ICsp of 7 oM. The
PI3Ky/PI3K ] vatio for Compound X s 0.6, The results indicate that certain compounds have
greater selectivity for PI3KE over PI3Ky compared to compound X, Compounds of Table 1a

were analvzed using the same assay, and the results are swnmarized in Table 2a.

Table 2. The ICs, values (nM)} for PI3K isoforms §, 6, and v.
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271 28 18 >10000
272 1 0.9 2700
273 18 21 >10000
274 2 3 760
275 46 40 >10000
276 20 36 280
277 43 50 390
278 83 53 590
279 1 0.2 710
280 370 48 >10000
281 2 1 620
282 120 26 5700
283 3 2 740
284 340 20 >10000
285 4 1 330
286 0.8 0.3 230
287 53 8 3000
288 2 0.7 190
289 5 0.2 12

290 69 0.5 72

291 140 1 170
[00188] All of the U.S. patents, U.S. patent application publications, U.S. patent

applications, foreign patents, foreign patent applications and non-patent publications referred to
in this specification are incorporated herein by reference, in their entirety to the extent not
inconsistent with the present description. From the foregoing it will be appreciated that,
although specific embodiments of the invention have been described herein for purposes of
illustration, various modifications may be made without deviating from the spirit and scope of
the present application.

[00189] Reference to any prior art in the specification is not an acknowledgment or
suggestion that this prior art forms part of the common general knowledge in any jurisdiction or
that this prior art could reasonably be expected to be understood, regarded as relevant, and/or

combined with other pieces of prior art by a skilled person in the art.

[00190] As used herein, except where the context requires otherwise, the term "comprise’'

and variations of the term, such as "comprising”, "comprises" and "comprised", are not intended

to exclude other additives, components, integers or steps.
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What is claimed:
1. A compound having the structure of formula (I):

o /" NH

(GYN z 3 (R
N\ AN N/\;X m
| _ N/)\(R3

R A
R ),

wherein:

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

nis0, 1,2, 3, or4;

m’is 0 or 1;

A is a single bond or C(O);

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

each R' is independently selected from halo, cyano, optionally substituted Cy.¢ alkyl,
optionally substituted C,_¢ alkoxy, hydroxy, optionally substituted Cs_g cycloalkyl, and
optionally substituted sulfonyl;

each R? is independently selected from halo,-NH,, optionally substituted Cy.¢ alkyl,
optionally substituted C;¢ haloalkyl, and optionally substituted Cs.g cycloalkyl;

R’ is hydrogen, optionally substituted C,_¢ alkyl, optionally substituted Cs_g cycloalkyl,
or optionally substituted Cg._1¢ aryl;

R” is a six- to twelve-membered heteroaryl having at least two heteroatoms, wherein
each heteroatom is independently selected from N, O, and S, wherein the heteroaryl is optionally
substituted with one, two, or three members independently selected from halo, cyano, -NH,,
optionally substituted C; alkyl, and optionally substituted C, alkynyl; and

R’ is hydrogen or optionally substituted C,. alkyl; R® and R’ together with the atoms to
which they are attached optionally form a four- to eight-membered heterocyclic ring, wherein
the heterocyclic ring has one or more ring heteroatoms independently selected from nitrogen and
oxygen;

or a pharmaceutically acceptable salt, double bond isomers, racemates, stereoisomers,

enantiomers, diastereomers, atropisomers, or a mixture thereof,
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wherein the optionally substituted substituents are selected from the group consisting of
alkyl, alkenyl, alkynyl, alkoxy, acyl, amino, amido, amidino, aryl, azido, carbamoyl, carboxy],
carboxyl ester, cyano, guanidino, halo, haloalkyl, heteroalkyl, heteroaryl, heterocycloalkyl,
hydroxy, hydrazino, imino, oxo, nitro, alkylsulfinyl, sulfonic acid, alkylsulfonyl, thiocyanate,

thiol, and thione, unless otherwise stated.

2. The compound of claim 1, wherein

A is a single bond or C(O);

each R’ is independently selected from hydrogen, halo, C;.4 alkyl, C;.4 haloalkyl, and Cs.6
cycloalkyl, wherein the alkyl moiety is optionally substituted with C;.4 alkoxy;

each R is independently selected from halo, -NH,, cyano, C;.4 alkyl, C;.4 haloalkyl, and -
SO,C,_4alkyl;

cach R® is independently selected from halo, C;_4 alkyl, C;.4 haloalkyl, and Cs_¢
cycloalkyl, wherein the alkyl moiety is optionally substituted with C.4 alkoxy;

R’ is hydrogen, C).4alkyl, Cs.¢ cycloalkyl, or Cs.19 aryl; wherein the alkyl moiety is
optionally substituted with hydroxyl or C;_4alkoxy, wherein C;_4 alkoxy is optionally substituted
with Cg_jg aryl;

R” is a six- to twelve- membered heteroaryl having at least 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, cyano, -NH,, C,_4 alkynyl, C;_4haloalkyl, and C;4
alkyl, wherein the C,_4 alkynyl moiety is optionally substituted with Cq.jo aryl or Cs_g heteroaryl,
wherein each of the Cq.jg aryl and C;_g heteroaryl moieties is optionally substituted with one or
two members independently selected from halo and C;_¢ haloalkyl; and

R’ is hydrogen or Cj.4alkyl; R® and R® together with the nitrogen to which they are
attached optionally form a five-membered heterocyclic ring;

or a pharmaceutically acceptable salt, double bond isomers, racemates, stereoisomers,

enantiomers, diastereomers, atropisomers, or a mixture thereof.

3. The compound of claim 1 or claim 2, or a pharmaceutically acceptable salt, double bond
isomers, racemates, stereoisomers, enantiomers, diastereomers, atropisomers, or a mixture
thereof, wherein each R is independently selected from fluoro, chloro, bromo, iodo, methyl,
ethyl, propyl, butyl, fluoromethyl, difluoromethyl, trifluoromethyl, fluoroethyl, difluoroethyl,
trifluoroethyl, cyano, methylsulfonyl, and ethylsulfonyl.
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4. The compound of any one of claims 1-3, or a pharmaceutically acceptable salt, double
bond isomers, racemates, stereoisomers, enantiomers, diastereomers, atropisomers, or a mixture
thereof, wherein each R? is independently selected from fluoro, chloro, bromo, iodo, methyl,
ethyl, propyl, butyl, fluoromethyl, difluoromethyl, trifluoromethyl, fluoroethyl, difluoroethyl,
trifluoroethyl, methoxymethyl, methoxyethyl, ethoxymethyl, methoxypropyl, ethoxyethyl,
ethoxypropyl, cyclopropyl, and cyclobutyl.

5. The compound of any one of claims 1-4, or a pharmaceutically acceptable salt, double
bond isomers, racemates, stereoisomers, enantiomers, diastereomers, atropisomers, or a mixture
thereof, wherein R? is methyl, ethyl, propyl, cyclopropyl, cyclobutyl, phenyl, benzyloxymethyl,
benzyloxyethyl, benzyloxypropyl, -CH,OH, -C,;H4OH, or -C3H¢OH.

6. The compound of any one of claims 1-5, or a pharmaceutically acceptable salt, double
bond isomers, racemates, stereoisomers, enantiomers, diastereomers, atropisomers, or a mixture

thereof, wherein R’ is hydrogen, methyl, ethyl, or propyl.

7. The compound of any one of claims 1-4, or a pharmaceutically acceptable salt, double
bond isomers, racemates, stereoisomers, enantiomers, diastereomers, atropisomers, or a mixture
thereof, wherein R® and R? together with the atoms to which they are attached optionally form

azepanyl, azetidinyl, piperidinyl, or pyrrolidiny.

8. The compound of any one of claims 1-4 and 7, or a pharmaceutically acceptable salt,
double bond isomers, racemates, stereoisomers, enantiomers, diastereomers, atropisomers, or a
mixture thereof, wherein R” and R’ together with the atoms to which they are attached

optionally form pyrrolidinyl.

9. The compound of any one of claims 1-8, or a pharmaceutically acceptable salt, double
bond isomers, racemates, stereoisomers, enantiomers, diastereomers, atropisomers, or a mixture
thereof, wherein R* is a monocyclic heteroaryl having at least two nitrogen atoms, wherein R* is
optionally substituted with two or three members independently selected from the group
consisting of halo, cyano, -NH», C;_4 alkyl, and C,.4 alkynyl, wherein the C,.4 alkynyl moiety is
substituted with Cg_j aryl or Cs_g heteroaryl, each of Cgq_jg aryl or Cs_g heteroaryl is optionally

substituted with one or two members independently selected from halo and C,_4 haloalkyl.

10. The compound of any one of claims 1-8, or a pharmaceutically acceptable salt, double

bond isomers, racemates, stereoisomers, enantiomers, diastereomers, atropisomers, or a mixture
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thereof, wherein R* is a bicyclic heteroaryl having at least one aromatic ring, at least two
nitrogen atoms, and at least one additional heteroatom selected from N, O, and S, wherein R*is
optionally substituted with one, two, or three members independently selected from the group

consisting of halo, cyano, -NH,, and C;.4 alkyl.

11. The compound of any one of claims 1-8, or a pharmaceutically acceptable salt, double
bond isomers, racemates, stereoisomers, enantiomers, diastereomers, atropisomers, or a mixture
thereof, wherein R* is purinyl, pyrimidinyl, pyrazinyl, pyridazinyl, thiazolopyrimidinyl,
pyridopyrimidinyl, thienopyrimidinyl, pyrrolopyrimidinyl, furopyrimidinyl, or imidazotriazinyl;
wherein each moiety is optionally substituted with one, two, or three members independently
selected from the group consisting of bromo, chloro, fluoro, iodo, cyano, -NH,, methyl, ethyl,
propyl, butyl, and C,.4 alkynyl, wherein the C,_.4 alkynyl moiety is optionally substituted with Cs.
10aryl or Cy_g heteroaryl, wherein each of Cg.jg aryl or Cs.g heteroaryl is optionally substituted
with one member selected from fluoro, chloro, bromo, iodo, fluoromethyl, difluoromethyl,

trifluoromethyl, fluoroethyl, difluoroethyl, and trifluoroethyl.

12.  The compound of claim 1, wherein the compound is selected from the group consisting

of:

(S)-2,4-diamino-6-((1-(5-chloro-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

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

(S)-4-amino-6-((1-(5-chloro-4-ox0-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-4-amino-6-((1-(5-chloro-3-(4-methyl-1H-pyrazol-3-yl)-4-oxo0-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-4-amino-6-((1-(5-chloro-3-(5-isobutyl-1H-pyrazol-3-yl)-4-oxo0-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-4-amino-6-((1-(5-chloro-3-(5-cyclopropyl-1H-pyrazol-3-yl)-4-ox0-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-4-amino-6-((1-(5-chloro-4-ox0-3-(5-(trifluoromethyl)-1H-pyrazol-3-yl)-3,4-
dihydroquinazolin-2-yl)ethyl)amino)pyrimidine-5-carbonitrile;
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(S)-4-amino-6-((1-(5-chloro-3-(5-methyl-1H-pyrazol-3-yl)-4-ox0-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-5-chloro-3-(5-methyl-1H-pyrazol-3-yl)-2-(1-(thiazolo[5,4-d]pyrimidin-7-
ylamino)ethyl)quinazolin-4(3H)-one;

(S)-5-chloro-2-(1-(furo[2,3-d]pyrimidin-4-ylamino)ethyl)-3-(1H-pyrazol-3-yl)quinazolin-4(3H)-

one;

(S)-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-5-fluoro-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-5,8-difluoro-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-8-fluoro-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-8-chloro-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-5-chloro-3-(5-chloro-1H-pyrazol-3-yl)-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-
yl)amino)methyl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(5-chloro-4-oxo0-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((1-(5-chloro-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-(((5-chloro-4-oxo-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-(((5-chloro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-5-chloro-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-3-(1H-
pyrazol-4-yl)quinazolin-4(3H)-one;
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(S)-5-chloro-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(5-chloro-4-oxo0-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-

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

(S)-4-amino-6-((1-(5-chloro-4-ox0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-(2-(5-chloro-4-oxo0-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-
yDpyrrolidin-1-yl)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-(2-(5-chloro-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yDpyrrolidin-1-yl)pyrimidine-5-carbonitrile;

(S)-5-chloro-2-(cyclopropyl(thiazolo[5,4-d]pyrimidin-7-ylamino)methyl)-3-(1H-pyrazol-4-
yl)quinazolin-4(3H)-one;

(S)-5-chloro-2-(cyclopropyl(thiazolo[5,4-d]pyrimidin-7-ylamino)methyl)-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-2-amino-4-(((5-chloro-4-oxo-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)-6-methylpyrimidine-5-carbonitrile;

(S)-2-amino-4-(((5-chloro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)-6-methylpyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-(((8-chloro-4-oxo-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-(((8-chloro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((cyclopropyl(5,8-dichloro-4-oxo-3-(1H-pyrazol-4-yl)-3,4-

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

(S)-2,4-diamino-6-((cyclopropyl(5,8-dichloro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-

dihydroquinazolin-2-yl)methyl)amino)pyrimidine-5-carbonitrile;
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(S)-2,4-diamino-6-((1-(8-methyl-4-ox0-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-
yl)propyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((1-(8-methyl-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

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

(S)-2,4-diamino-6-((1-(5-fluoro-8-methyl-4-oxo0-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-

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

(S)-2,4-diamino-6-((1-(5-fluoro-8-methyl-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

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

(S)-5,8-dichloro-2-(cyclopropyl(thiazolo[5,4-d]pyrimidin-7-ylamino)methyl)-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-5,8-dichloro-2-(cyclopropyl(thiazolo[5,4-d]pyrimidin-7-ylamino)methyl)-3-(1H-pyrazol-4-
yl)quinazolin-4(3H)-one;

(S)-5,8-dichloro-3-(1H-pyrazol-4-yl)-2-(1-(thiazolo[5,4-d]pyrimidin-7-
ylamino)propyl)quinazolin-4(3H)-one;

(S)-5,8-dichloro-2-(1-(imidazo[2,1-f][1,2,4]triazin-4-ylamino)propyl)-3-(1H-pyrazol-4-
yl)quinazolin-4(3H)-one;

(S)-5,8-dichloro-3-(1H-pyrazol-4-yl)-2-(1-(pyrido[3,2-d]pyrimidin-4-
ylamino)propyl)quinazolin-4(3H)-one;

(S)-5,8-dichloro-2-(1-((6-chloropyrido[3,2-d]pyrimidin-4-yl)amino)propyl)-3-(1H-pyrazol-4-
yl)quinazolin-4(3H)-one;

(S)-5,8-dichloro-2-(1-(imidazo[2,1-f][1,2,4]triazin-4-ylamino)propyl)-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-3,8-dichloro-3-(1H-pyrazol-3-yl)-2-(1-(pyrido[3,2-d]pyrimidin-4-
ylamino)propyl)quinazolin-4(3H)-one;

(S)-5,8-dichloro-2-(1-((6-chloropyrido[3,2-d]pyrimidin-4-yl)amino)propyl)-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;
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(S)-5,8-dichloro-3-(1H-pyrazol-3-yl)-2-(1-(thiazolo[5,4-d]pyrimidin-7-
ylamino)propyl)quinazolin-4(3H)-one;

(R)-2-(2-(benzyloxy)-1-(thiazolo[5,4-d]pyrimidin-7-ylamino)ethyl)-5-chloro-3-(1H-pyrazol-4-
yl)quinazolin-4(3H)-one;

(R)-2-(2-(benzyloxy)-1-(thiazolo[5,4-d]pyrimidin-7-ylamino)ethyl)-5-chloro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(5-chloro-3-(5-(3-methoxypropyl)-1H-pyrazol-3-yl)-4-ox0-3,4-
dihydroquinazolin-2-yl)propyl)amino)pyrimidine-5-carbonitrile;

(R)-5-chloro-2-(2-hydroxy-1-(thiazolo[ 5,4-d]pyrimidin-7-ylamino)ethyl)-3-(1H-pyrazol-4-
yl)quinazolin-4(3H)-one;

(R)-5-chloro-2-(2-hydroxy-1-(thiazolo[ 5,4-d]pyrimidin-7-ylamino)ethyl)-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-2-(1-((9H-purin-6-yl)amino)propyl)-5,8-dichloro-3-(1H-pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-5,8-dichloro-2-(1-((2-fluoro-9H-purin-6-yl)amino)propyl)-3-(1H-pyrazol-3-yl)quinazolin-
4(3H)-one;

(S)-5,8-dichloro-3-(1H-pyrazol-3-yl)-2-(1-(thieno[2,3-d]pyrimidin-4-
ylamino)propyl)quinazolin-4(3H)-one;

(S)-5,8-dichloro-2-(1-((2-fluoro-9H-purin-6-yl)amino)propyl)-3-(1H-pyrazol-4-yl)quinazolin-
4(3H)-one;

(S)-5,8-dichloro-3-(1H-pyrazol-4-yl)-2-(1-(thieno[2,3-d]pyrimidin-4-
ylamino)propyl)quinazolin-4(3H)-one;

(S)-2-(1-((9H-purin-6-yl)amino)propyl)-5,8-dichloro-3-(1H-pyrazol-4-yl)quinazolin-4(3H)-one;

(S)-5,8-dichloro-2-(1-((5-fluoro-7H-pyrrolo[2,3-d ]pyrimidin-4-yl)amino)propyl)-3-(1H-pyrazol-
4-yl)quinazolin-4(3H)-one;

(S)-5,8-dichloro-2-(1-((5-fluoro-7H-pyrrolo[2,3-d ]pyrimidin-4-yl)amino)propyl)-3-(1H-pyrazol-
3-yl)quinazolin-4(3H)-one;
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(S)-5-chloro-3-(1H-pyrazol-3-yl)-2-(1-(thieno[2,3-d]pyrimidin-4-ylamino)ethyl)quinazolin-
4(3H)-one;

(S)-5-chloro-2-(1-(furo[3,2-d]pyrimidin-4-ylamino)ethyl)-3-(1H-pyrazol-3-yl)quinazolin-4(3H)-

one;

(S)-5,8-dichloro-2-(1-(furo[3,2-d]pyrimidin-4-ylamino)propyl)-3-(1H-pyrazol-3-yl)quinazolin-
4(3H)-one;

(S)-2-amino-4-chloro-6-(((5-chloro-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-5-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-5-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl Jamino)propyl)-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-5,8-dichloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)propyl)-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-5-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl Jamino)ethyl)-8-fluoro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-5-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl Jamino)propyl)-8-fluoro-3-(1H-pyrazol-
3-yl)quinazolin-4(3H)-one;

(S)-5,8-dichloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-5-chloro-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-8-fluoro-3-
(1H-pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-5,8-dichloro-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2-(1-((6-amino-5-((5-fluoropyridin-2-yl)ethynyl)pyrimidin-4-yl)amino)ethyl)-5-chloro-3-
(1H-pyrazol-3-yl)quinazolin-4(3H)-one;
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(S)-4-oxo0-3-(1H-pyrazol-3-yl)-2-(1-(thiazolo[5,4-d]pyrimidin-7-ylamino)propyl)-3,4-

dihydroquinazoline-5-carbonitrile;

(S)-4-oxo0-3-(1H-pyrazol-3-yl)-2-(1-(thiazolo[5,4-d]pyrimidin-7-ylamino)propyl)-3,4-

dihydroquinazoline-8-carbonitrile;

(S)-2-(1-((2,6-diamino-5-cyanopyrimidin-4-yl)amino)propyl)-4-oxo-3-(1H-pyrazol-3-yl)-3,4-

dihydroquinazoline-8-carbonitrile;

(S)-2-(1-((2-amino-5-cyano-6-methylpyrimidin-4-yl)amino)propyl)-4-oxo-3-(1H-pyrazol-3-yl)-

3,4-dihydroquinazoline-8-carbonitrile;

(S)-3-(4-bromo-1H-pyrazol-3-yl)-5-chloro-2-(1-(thiazolo[5,4-d]pyrimidin-7-
ylamino)propyl)quinazolin-4(3H)-one;

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)propyl)-4-oxo-3-(1H-pyrazol-3-yl)-3,4-

dihydroquinazoline-8-carbonitrile;

(S)-2-(1-((6-amino-3-bromo-1H-pyrazolo[3,4-d|pyrimidin-4-yl)amino)propyl)-4-oxo-3-(1H-
pyrazol-4-yl)-3,4-dihydroquinazoline-5-carbonitrile;

(S)-2-(1-((6-amino-3-bromo-1H-pyrazolo[3,4-d|pyrimidin-4-yl)amino)propyl)-4-oxo-3-(1H-
pyrazol-3-yl)-3,4-dihydroquinazoline-8-carbonitrile;

(S)-2-(1-((6-amino-3-bromo-1H-pyrazolo[3,4-d|pyrimidin-4-yl)amino)propyl)-5,8-dichloro-3-
(1H-pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-5,8-dichloro-2-(1-((6-chloro-1H-pyrazolo[3,4-d]pyrimidin-4-yl)amino)propyl)-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(3-(4-bromo-1H-pyrazol-3-yl)-5-chloro-4-ox0-3,4-dihydroquinazolin-2-

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

(S)-2,4-diamino-6-((1-(3-(4-bromo-1H-pyrazol-3-yl)-5-chloro-4-ox0-3,4-dihydroquinazolin-2-

ylethyl)amino)pyrimidine-5-carbonitrile;

(S)-3-(4-bromo-1H-pyrazol-3-yl)-5,8-dichloro-2-(1-(thiazolo[5,4-d]pyrimidin-7-
ylamino)ethyl)quinazolin-4(3H)-one;
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(S)-3-(4-bromo-1H-pyrazol-3-yl)-5,8-dichloro-2-(1-(thiazolo[5,4-d]pyrimidin-7-
ylamino)propyl)quinazolin-4(3H)-one;

(S)-5-(methylsulfonyl)-3-(1H-pyrazol-3-yl)-2-(1-(thiazolo[5,4-d]pyrimidin-7-
ylamino)propyl)quinazolin-4(3H)-one;

(S)-5,8-dichloro-2-(1-((6-chloro-3-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)amino)propyl )-3-
(1H-pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-5-chloro-2-(1-((6-chloro-3-methyl-1H-pyrazolo[3,4-d]pyrimidin-4-yl)amino)ethyl)-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2-(1-((6-amino-1H-pyrazolo[3,4-d]pyrimidin-4-yl)amino)ethyl)-5-chloro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-5-chloro-2-(1-((6-chloro-1H-pyrazolo[ 3,4-d]pyrimidin-4-yl)amino)ethyl)-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-2-(1-((6-amino-3-bromo-1H-pyrazolo[3,4-d|pyrimidin-4-yl)amino)ethyl)-5-chloro-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2-(1-((2-amino-5-cyano-6-methylpyrimidin-4-yl)amino)propyl)-4-oxo-3-(1H-pyrazol-4-yl)-

3,4-dihydroquinazoline-8-carbonitrile;

(S)-2-(1-((6-chloropyrido[ 3,2-d]pyrimidin-4-yl)amino)propyl)-4-oxo-3-(1H-pyrazol-4-yl)-3,4-

dihydroquinazoline-8-carbonitrile;

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)propyl)-4-oxo-3-(1H-pyrazol-4-yl)-3,4-

dihydroquinazoline-8-carbonitrile;

(S)-2-(1-((2-amino-6-chloro-5-cyanopyrimidin-4-yl)amino)propyl)-4-oxo-3-(1H-pyrazol-3-yl)-

3,4-dihydroquinazoline-8-carbonitrile;

(S)-2-(1-((2,6-diamino-5-cyanopyrimidin-4-yl)amino)propyl)-4-oxo-3-(1H-pyrazol-3-yl)-3,4-

dihydroquinazoline-5-carbonitrile;

(S)-2,4-diamino-6-((1-(5-bromo-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yl)propyl)amino)pyrimidine-5-carbonitrile;
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(S)-2,4-diamino-6-((1-(5-bromo-4-oxo-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-
yl)propyl)amino)pyrimidine-5-carbonitrile;

(S)-5-bromo-3-(1H-pyrazol-4-yl)-2-(1-(thiazolo[ 5,4-d]pyrimidin-7-ylamino)propyl)quinazolin-
4(3H)-one;

(S)-5-bromo-3-(1H-pyrazol-3-yl)-2-(1-(thiazolo[ 5,4-d]pyrimidin-7-ylamino)propyl)quinazolin-
4(3H)-one;

(S)-2-(1-((2,6-diamino-5-cyanopyrimidin-4-yl)amino)propyl)-4-oxo-3-(1H-pyrazol-4-yl)-3,4-

dihydroquinazoline-5-carbonitrile;

(S)-4-ox0-3-(1H-pyrazol-4-yl)-2-(1-(thiazolo[5,4-d]pyrimidin-7-ylamino)propyl)-3,4-

dihydroquinazoline-5-carbonitrile;

(S)-3-(4-bromo-1H-pyrazol-3-yl)-5-chloro-2-(1-(thiazolo[5,4-d]pyrimidin-7-
ylamino)ethyl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-(((5-chloro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)(phenyl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-(((5-chloro-4-oxo-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-
yl)(phenyl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-5-chloro-2-(((2,6-diamino-5-chloropyrimidin-4-yl)amino)(phenyl)methyl)-3-(1H-pyrazol-4-
yl)quinazolin-4(3H)-one;

(S)-2-amino-4-(((5-chloro-4-oxo-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-
yl)(phenyl)methyl)amino)-6-methylpyrimidine-5-carbonitrile;

(S)-5-chloro-2-(((2,6-diamino-5-chloropyrimidin-4-yl)amino)(phenyl)methyl)-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-2-amino-4-(((5-chloro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)(phenyl)methyl)amino)-6-methylpyrimidine-5-carbonitrile;

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-6-fluoro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;
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(S)-2,4-diamino-6-((1-(6-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

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

(S)-2,4-diamino-6-((cyclopropyl(6-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-6-fluoro-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(6-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)propyl)-6-fluoro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-2-amino-N-(1-(5-chloro-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
ylethyl)pyrazolo[1,5-a]pyrimidine-3-carboxamide;

(S)-3-amino-N-(1-(5,8-dichloro-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)propyl)pyrazine-2-carboxamide;

(S)-N-(1-(5,8-dichloro-4-ox0-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-
yDpropyl)pyrazolo[ 1,5-a]pyrimidine-3-carboxamide;

(S)-N-(1-(5,8-dichloro-4-ox0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yDpropyl)pyrazolo[ 1,5-a]pyrimidine-3-carboxamide;

(S)-3-amino-N-(1-(5-chloro-4-ox0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)ethyl)pyrazine-2-carboxamide;

(S)-3-amino-N-(1-(5,8-dichloro-4-oxo0-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-
yl)propyl)pyrazine-2-carboxamide;

(S)-5-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)butyl)-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-8-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-ylJamino)ethyl)-6-fluoro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;
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(S)-2,4-diamino-6-(((8-chloro-6-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-5-(difluoromethyl)-3-(1H-pyrazol-
3-yl)quinazolin-4(3H)-one;

(S)-2-(1-((5-bromothieno[2,3-d]pyrimidin-4-yl)amino)ethyl)-5-chloro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-5-chloro-2-(cyclobutyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-3-(1H-pyrazol-
3-yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-(((5-chloro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)(cyclobutyl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-8-chloro-2-(cyclobutyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-6-fluoro-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-(((8-chloro-6-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)(cyclobutyl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((cyclobutyl(5-(difluoromethyl)-4-ox0-3-(1H-pyrazol-3-yl)-3,4-

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

(S)-2-(cyclobutyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-5-(difluoromethyl)-3-
(1H-pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((cyclopropyl(4-oxo-3-(1H-pyrazol-3-yl)-8-(trifluoromethyl)-3,4-

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

(S)-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-3-(1H-pyrazol-3-yl)-8-
(trifluoromethyl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(4-oxo-3-(1H-pyrazol-3-yl)-8-(trifluoromethyl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-3-(1H-pyrazol-3-yl)-8-
(trifluoromethyl)quinazolin-4(3H)-one;
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(S)-2,4-diamino-6-((1-(8-(difluoromethyl)-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((1-(6-chloro-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((1-(7-chloro-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((cyclopropyl(8-(difluoromethyl)-4-oxo-3-(1H-pyrazol-3-yl)-3,4-

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

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-8-(difluoromethyl)-6-fluoro-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2-amino-4-(difluoromethyl)-6-((1-(8-(difluoromethyl)-6-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-
3.,4-dihydroquinazolin-2-yl)ethyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((cyclopropyl(8-(difluoromethyl)-6-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-

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

(S)-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-8-(difluoromethyl)-6-
fluoro-3-(1H-pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2-amino-4-((cyclopropyl(8-(difluoromethyl)-6-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-
dihydroquinazolin-2-yl)methyl)amino)-6-(difluoromethyl)pyrimidine-5-carbonitrile;

(S)-5-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl Jamino)-2-methylpropyl)-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-8-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-ylJamino)ethyl)-5-fluoro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-8-chloro-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-5-fluoro-3-
(1H-pyrazol-3-yl)quinazolin-4(3H)-one;

(R)-8-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-ylJamino)-2-hydroxyethyl)-6-fluoro-3-
(1H-pyrazol-3-yl)quinazolin-4(3H)-one;
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(S)-2-(1-((5-bromothieno[2,3-d]pyrimidin-4-yl)amino)ethyl)-5-chloro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-5-fluoro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-5,8-difluoro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-8-fluoro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-5-chloro-3-(5-chloro-1H-pyrazol-3-yl)-2-(1-((2,6-diamino-5-chloropyrimidin-4-
yl)amino)ethyl)quinazolin-4(3H)-one;

(S)-5-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl Jamino)ethyl)-3-(5-fluoro-1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-8-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-5-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-3-(1H-pyrazol-4-
yl)quinazolin-4(3H)-one;

(S)-5,8-dichloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-3-(1H-pyrazol-4-
yl)quinazolin-4(3H)-one;

(S)-5-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl Jamino)ethyl)-8-fluoro-3-(1H-pyrazol-4-
yl)quinazolin-4(3H)-one;

(R)-5-chloro-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-6,8-difluoro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-6,8-difluoro-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;
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(S)-5-chloro-2-(1-((2,6-diaminopyrimidin-4-yl)amino)ethyl)-3-(1H-pyrazol-3-yl)quinazolin-
4(3H)-one;

(S)-2-(1-((6-amino-5-chloropyrimidin-4-yl)amino)ethyl)-5-chloro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-2-(((6-amino-5-chloropyrimidin-4-yl)amino)(cyclopropyl)methyl)-5-chloro-3-(1H-pyrazol-
3-yl)quinazolin-4(3H)-one;

(S)-2-amino-4-((1-(5-chloro-4-ox0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)ethyl)amino)-6-(difluoromethyl)pyrimidine-5-carbonitrile;

(S)-5-chloro-2-(1-(isothiazolo[5,4-d]pyrimidin-4-ylamino)ethyl)-3-(1H-pyrazol-3-yl)quinazolin-
4(3H)-ong;

(S)-2-amino-4-((1-(5-chloro-4-ox0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)ethyl)amino)-6-(trifluoromethyl)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((1-(6,8-difluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((cyclopropyl(6,8-difluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-

2-yl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-2-amino-4-(((5-chloro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)-6-(difluoromethyl)pyrimidine-5-carbonitrile;

(S)-2-amino-4-(((8-chloro-6-fluoro-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)-6-(difluoromethyl)pyrimidine-5-carbonitrile;

(S)-2-amino-4-((1-(8-chloro-6-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)ethyl)amino)-6-(difluoromethyl)pyrimidine-5-carbonitrile;

(R)-8-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl )Jamino)ethyl)-6-fluoro-3-(1H-pyrazol-
3-yl)quinazolin-4(3H)-one;

(R)-2,4-diamino-6-((1-(8-chloro-6-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;
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(S)-2-amino-4-(difluoromethyl)-6-((1-(5-(difluoromethyl)-4-oxo-3-(1H-pyrazol-3-yl)-3,4-
dihydroquinazolin-2-yl)ethyl)amino)pyrimidine-5-carbonitrile;

(S)-2-amino-4-((cyclopropyl(5-(difluoromethyl)-4-oxo-3-(1H-pyrazol-3-yl)-3,4-
dihydroquinazolin-2-yl)methyl)amino)-6-(difluoromethyl)pyrimidine-5-carbonitrile;

(S)-2-amino-4-(difluoromethyl)-6-((1-(4-ox0-3-(1H-pyrazol-3-yl)-5-(trifluoromethyl)-3,4-
dihydroquinazolin-2-yl)ethyl)amino)pyrimidine-5-carbonitrile;

(S)-2-amino-4-(difluoromethyl)-6-((1-(5-(difluoromethyl)-4-oxo-3-(1H-pyrazol-4-yl)-3,4-
dihydroquinazolin-2-yl)ethyl)amino)pyrimidine-5-carbonitrile;

(S)-2-amino-4-((1-(8-chloro-6-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
ylpropyl)amino)-6-(difluoromethyl)pyrimidine-5-carbonitrile;

(R)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-5-(difluoromethyl)-3-(1H-pyrazol-
3-yl)quinazolin-4(3H)-one;

(R)-2,4-diamino-6-((1-(5-(difluoromethyl)-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yl)ethyl)amino)pyrimidine-5-carbonitrile;

(S)-2-amino-4-((1-(8-chloro-6-fluoro-4-oxo-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-
yl)ethyl)amino)-6-(difluoromethyl)pyrimidine-5-carbonitrile;

(S)-2-amino-4-(((8-chloro-6-fluoro-4-oxo0-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)-6-(difluoromethyl)pyrimidine-5-carbonitrile;

(S)-2-amino-4-((1-(5-chloro-8-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
ylethyl)amino)-6-(difluoromethyl)pyrimidine-5-carbonitrile;

(S)-2-amino-4-(difluoromethyl)-6-((1-(8-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-
dihydroquinazolin-2-yl)ethyl)amino)pyrimidine-5-carbonitrile;

(S)-2-amino-4-((1-(6,8-difluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)ethyl)amino)-6-(difluoromethyl)pyrimidine-5-carbonitrile;

(S)-2-amino-4-((1-(8-chloro-4-ox0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)ethyl)amino)-6-(difluoromethyl)pyrimidine-5-carbonitrile;
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(S)-2-amino-4-(2-(5-chloro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-yl)pyrrolidin-1-
yl)-6-(difluoromethyl)pyrimidine-5-carbonitrile;

(S)-2-amino-4-((1-(5,8-dichloro-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)ethyl)amino)-6-(difluoromethyl)pyrimidine-5-carbonitrile;

(S)-2-amino-4-(difluoromethyl)-6-((1-(5-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-
dihydroquinazolin-2-yl)ethyl)amino)pyrimidine-5-carbonitrile;

(S)-2-amino-4-((1-(5,8-difluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)ethyl)amino)-6-(difluoromethyl)pyrimidine-5-carbonitrile;

(S)-2-amino-4-(difluoromethyl)-6-((1-(6-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-
dihydroquinazolin-2-yl)ethyl)amino)pyrimidine-5-carbonitrile;

(S)-2-amino-4-(((5-chloro-8-fluoro-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)-6-(difluoromethyl)pyrimidine-5-carbonitrile;

(S)-2-amino-4-((cyclopropyl(6,8-difluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)methyl)amino)-6-(difluoromethyl)pyrimidine-5-carbonitrile;

(S)-2-amino-4-(((8-chloro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)-6-(difluoromethyl)pyrimidine-5-carbonitrile;

(S)-4-amino-6-((1-(5-chloro-4-ox0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)ethyl)amino)-2-(difluoromethyl)pyrimidine-5-carbonitrile;

(S)-4-amino-6-((1-(8-chloro-6-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)ethyl)amino)-2-(difluoromethyl)pyrimidine-5-carbonitrile;

(S)-3-(5-amino-1H-pyrazol-3-yl)-5-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-
yl)amino)ethyl)quinazolin-4(3H)-one;

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-8-(difluoromethyl)-3-(1H-pyrazol-
3-yl)quinazolin-4(3H)-one;

(S)-5-chloro-2-(1-((2,6-diamino-5-(trifluoromethyl)pyrimidin-4-yl)amino)ethyl)-3-(1H-pyrazol-
3-yl)quinazolin-4(3H)-one;
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(S)-4-((1-(5-chloro-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
ylethyl)amino)thieno[2,3-d]pyrimidine-5-carbonitrile;
(S)-2-(((2-amino-5-cyano-6-methylpyrimidin-4-yl)amino)(cyclopropyl)methyl)-3-(4-methyl-1H-
pyrazol-3-yl)-4-0x0-3,4-dihydroquinazoline-8-carbonitrile;

(S)-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-ylyamino)methyl)-3-(4-methyl-1H-
pyrazol-3-yl)-4-0x0-3,4-dihydroquinazoline-8-carbonitrile;

(S)-2,4-diamino-6-((1-(4-oxo-3-(1H-pyrazol-3-yl)- 5-(trifluoromethyl)-3,4-dihydroquinazolin-2-

ylethyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((1-(4-oxo-3-(1H-pyrazol-4-yl)-5-(trifluoromethyl)-3,4-dihydroquinazolin-2-

ylethyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((cyclopropyl(4-oxo-3-(1H-pyrazol-3-yl)-5-(trifluoromethyl)-3,4-

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

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-3-(1H-pyrazol-3-yl)-5-
(trifluoromethyl)quinazolin-4(3H)-one;

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-3-(1H-pyrazol-4-yl)-5-
(trifluoromethyl)quinazolin-4(3H)-one;

(S)-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-3-(1H-pyrazol-3-yl)-5-
(trifluoromethyl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(5-(difluoromethyl)-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((1-(5-(difluoromethyl)-4-oxo-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-

ylethyl)amino)pyrimidine-5-carbonitrile;

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-5-(difluoromethyl)-3-(1H-pyrazol-
4-yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((cyclopropyl(5-(difluoromethyl)-4-oxo-3-(1H-pyrazol-3-yl)-3,4-

dihydroquinazolin-2-yl)methyl)amino)pyrimidine-5-carbonitrile;
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(S)-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-5-(difluoromethyl)-3-
(1H-pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(5-chloro-3-(3-methyl-1H-pyrazol-4-yl)-4-ox0-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((1-(5,8-dichloro-4-oxo-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-5,8-dichloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-3-(3-methyl-1H-
pyrazol-4-yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(5,8-dichloro-3-(3-methyl-1H-pyrazol-4-yl)-4-oxo0-3,4-
dihydroquinazolin-2-yl)ethyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-(((8-chloro-6-fluoro-3-(3-methyl-1H-pyrazol-4-yl)-4-ox0-3,4-
dihydroquinazolin-2-yl)(cyclopropyl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-8-chloro-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-6-fluoro-3-(3-
methyl-1H-pyrazol-4-yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(8-chloro-5-methyl-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-8-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-5-methyl-3-(1H-pyrazol-
3-yl)quinazolin-4(3H)-one;

(S)-2-amino-4-((1-(8-chloro-5-methyl-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)ethyl)amino)-6-(difluoromethyl)pyrimidine-5-carbonitrile;

(S)-2-(1-((2-amino-5-chloro-6-(difluoromethyl)pyrimidin-4-yl)amino)ethyl)-5-chloro-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2-(1-((2-amino-5-chloro-6-(difluoromethyl)pyrimidin-4-yl)amino)ethyl)-8-chloro-6-fluoro-
3-(1H-pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-8-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl Jamino)ethyl)-5-(difluoromethyl)-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;
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(S)-2,4-diamino-6-((1-(8-chloro-5-(difluoromethyl)-4-ox0-3-(1H-pyrazol-3-yl)-3,4-
dihydroquinazolin-2-yl)ethyl)amino)pyrimidine-5-carbonitrile;

(S)-6-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl Jamino)ethyl)-5-(difluoromethyl)-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(6-chloro-5-(difluoromethyl)-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-
dihydroquinazolin-2-yl)ethyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((1-(7,8-difluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-7,8-difluoro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-2-(1-((2-amino-5-chloro-6-(difluoromethyl)pyrimidin-4-yl)amino)ethyl)-5,7-difluoro-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2-(1-((2-amino-5-chloro-6-(difluoromethyl)pyrimidin-4-yl)amino)ethyl)-7,8-difluoro-3-(1H-
pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(5,7-difluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-5,7-difluoro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(5-chloro-7-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-5-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-ylJamino)ethyl)-7-fluoro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-(((5-chloro-7-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-5-chloro-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-7-fluoro-3-
(1H-pyrazol-3-yl)quinazolin-4(3H)-one;
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(S)-2-(cyclopropyl((2,6-diamino-5-cyanopyrimidin-4-yl)amino)methyl)-3-(4-methyl-1H-
pyrazol-3-yl)-4-0x0-3,4-dihydroquinazoline-8-carbonitrile;

2-((1S)-((6-amino-3-bromo-3aH-pyrazolo[3,4-d]pyrimidin-4-yl)amino)(cyclopropylymethyl)-5-
chloro-3-(4-methyl-1H-pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-5-chloro-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-3-(4-methyl-
1H-pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2-amino-4-chloro-6-(((5-chloro-3-(4-methyl-1H-pyrazol-3-yl)-4-oxo0-3,4-dihydroquinazolin-
2-yl)(cyclopropyl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-2-amino-4-(((5-chloro-3-(4-methyl-1H-pyrazol-3-yl)-4-ox0-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)-6-methylpyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((1-(5-cyclopropyl-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

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

(S)-2-(((2-amino-6-chloro-5-cyanopyrimidin-4-yl Jamino)(cyclopropyl)methyl)-3-(4-methyl-1H-
pyrazol-3-yl)-4-0x0-3,4-dihydroquinazoline-8-carbonitrile;

(S)-2,4-diamino-6-(((5-chloro-3-(4-methyl-1H-pyrazol-3-yl)-4-o0x0-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((1-(5-chloro-4-oxo0-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-

yl)butyl)amino)pyrimidine-5-carbonitrile;

(S)-5-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)butyl)-3-(1H-pyrazol-4-
yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(5,8-dichloro-4-oxo-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-

yl)butyl)amino)pyrimidine-5-carbonitrile;

(S)-5,8-dichloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-ylyamino)butyl)-3-(1H-pyrazol-4-
yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(5-chloro-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yl)butyl)amino)pyrimidine-5-carbonitrile;
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(S)-2,4-diamino-6-((1-(5,8-dichloro-4-oxo0-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yl)butyl)amino)pyrimidine-5-carbonitrile;

(S)-5,8-dichloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-ylyamino)butyl)-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-8-chloro-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-6-fluoro-3-
(1H-pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-8-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-ylJamino)propyl)-6-fluoro-3-(1H-pyrazol-
3-yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(8-chloro-6-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

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

(S)-5-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl Jamino)ethyl)-6-fluoro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(5-chloro-6-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-5-chloro-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-6-fluoro-3-
(1H-pyrazol-3-yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-(((5-chloro-6-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-5-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-ylJamino)ethyl)-6-fluoro-3-(1H-pyrazol-4-
yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(5-chloro-6-fluoro-4-oxo-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-8-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-ylJamino)ethyl)-6-fluoro-3-(1H-pyrazol-4-
yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(8-chloro-6-fluoro-4-oxo-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;
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(S)-5-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl Jamino)butyl)-6-fluoro-3-(1H-pyrazol-3-
yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(5-chloro-6-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

yl)butyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-(((8-chloro-6-fluoro-4-oxo-3-(1H-pyrazol-4-yl)-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-3-(4-bromo-1H-pyrazol-3-yl)-8-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-
yl)amino)ethyl)-6-fluoroquinazolin-4(3H)-one;

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-6-fluoro-4-oxo-3-(1H-pyrazol-3-
yl)-3,4-dihydroquinazoline-8-carbonitrile;

(S)-2-(1-((2,6-diamino-5-cyanopyrimidin-4-yl)amino)ethyl)-6-fluoro-4-oxo-3-(1H-pyrazol-3-
yl)-3,4-dihydroquinazoline-8-carbonitrile;

(S)-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-6-fluoro-4-oxo-3-(1H-
pyrazol-3-yl)-3,4-dihydroquinazoline-8-carbonitrile;

(S)-2,4-diamino-6-((1-(4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

ylethyl)amino)pyrimidine-5-carbonitrile;

(S)-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl)amino)ethyl)-3-(1H-pyrazol-3-yl)quinazolin-
4(3H)-one;

(S)-3,5-diamino-6-chloro-N-(1-(5-chloro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-
yl)ethyl)pyrazine-2-carboxamide;

(S)-3,5-diamino-6-chloro-N-(1-(5-chloro-8-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-
dihydroquinazolin-2-yl)ethyl)pyrazine-2-carboxamide;

(S)-3,5-diamino-6-chloro-N-(1-(5-chloro-8-fluoro-4-oxo-3-(1H-pyrazol-4-yl)-3,4-
dihydroquinazolin-2-yl)ethyl)pyrazine-2-carboxamide;

(S)-2,4-diamino-6-((1-(8-chloro-6-fluoro-4-oxo-3-(1H-pyrazol-3-yl)-3,4-dihydroquinazolin-2-

ylethyl)amino)pyrimidine-5-carbonitrile;
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(S)-8-chloro-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-6-fluoro-3-
(1H-imidazol-4-yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-(((8-chloro-6-fluoro-3-(1H-imidazol-4-yl)-4-ox0-3,4-dihydroquinazolin-2-
yl)(cyclopropyl)methyl)amino)pyrimidine-5-carbonitrile;

(S)-5-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl Jamino)butyl)-3-(1H-imidazol-4-
yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(5-chloro-3-(1H-imidazol-4-yl)-4-o0x0-3,4-dihydroquinazolin-2-

yl)butyl)amino)pyrimidine-5-carbonitrile;

(S)-8-chloro-2-(1-((2,6-diamino-5-chloropyrimidin-4-yl Jamino)ethyl)-6-fluoro-3-(1H-imidazol-
4-yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(8-chloro-6-fluoro-3-(1H-imidazol-4-yl)-4-ox0-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((1-(5,8-dichloro-3-(1H-imidazol-4-yl)-4-0x0-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-5-chloro-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-yl)amino)methyl)-3-(1H-
imidazol-4-yl)quinazolin-4(3H)-one;

(S)-2,4-diamino-6-((1-(5-chloro-3-(1H-imidazol-4-yl)-4-o0x0-3,4-dihydroquinazolin-2-

ylethyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((1-(5-chloro-4-ox0-3-(1H-pyrrol-2-yl)-3,4-dihydroquinazolin-2-

yDethyl)amino)pyrimidine-5-carbonitrile;

(S)-2,4-diamino-6-((1-(5-chloro-4-ox0-3-(1H-pyrrol-2-yl)-3,4-dihydroquinazolin-2-

yl)ethyl)amino)pyrimidine-5-carbonitrile; and

(S)-5-chloro-2-(1-(imidazo[2,1-f][1,2,4]triazin-4-ylamino)ethyl)-3-(1H-pyrrol-2-yl)quinazolin-
4(3H)-one;
or a pharmaceutically acceptable salt, double bond isomers, racemates, stereoisomers,

enantiomers, diastereomers, atropisomers, or a mixture thereof.

13. A compound of claim 1 having the formula:
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wherein n, A, Rl, Rz, R3, R4, and R° are defined in claim 1; and
mis 0 or 1;

or a pharmaceutically acceptable salt thereof.

14. A compound of claim 13, wherein R” is selected from the group consisting of:
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15. A compound of claim 14, where RYis

¥

\\——’NH ; or a pharmaceutically salt thereof.
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16. The compound of any one of claims 1-15, or a pharmaceutically acceptable salt thereof,

wherein the compound is an atropisomer.

17. A pharmaceutical composition compring the compound of any one of claims 1-16, or a
pharmaceutically acceptable salt, double bond isomers, racemates, stereoisomers, enantiomers,
diastereomers, atropisomers, or a mixture thereof, and at least one pharmaceutically acceptable

vehicle.

18. A method of treating a disease or condition by inhibiting the activity of a
phosphatidylinositol 3-kinase in a human in need thereof comprising administering to the human
a therapeutically effective amount of the compound of any one of claims 1-16, or a
pharmaceutically acceptable salt, double bond isomers, racemates, stereoisomers, enantiomers,
diastereomers, atropisomers, or a mixture thereof, wherein the disease or condition is selected
from the group consisting of cancer, hematologic malignancies, leukemias, lymphomas,
myeloproliferative disorders, myelodysplastic syndromes, plasma cell neoplasms, solid tumor,
inflammation, fibrosis, autoimmune disorders, allergic conditions, hypersensitivity,
cardiovascular diseases, neurodegenerative diseases, renal disorders, viral infections, obesity,

and autoimmune diseases.

19. The method of claim 18, wherein the disease or condition is selected from the group
consisting of rheumatoid arthritis, osteoarthritis, atherosclerosis, psoriasis, systemic lupus
erythematosus, multiple sclerosis, inflammatory bowel disease, asthma, chronic obstructive
airways disease, pneumonitis, dermatitis, alopecia, nephritis, vasculitis, atherosclerosis,
Alzheimer’s disease, hepatitis, primary biliary cirrhosis, sclerosing cholangitis, diabetes, acute
rejection of transplanted organs, lymphomas, multiple myelomas, leukemias, pancreatic cancer,
bladder cancer, colorectal cancer, breast cancer, prostate cancer, renal cancer, hepatocellular
cancer, lung cancer, ovarian cancer, cervical cancer, rectum cancer, liver cancer, kidney cancer,
stomach cancer, skin cancer, gastric cancer, esophageal cancer, head and neck cancer,
melanoma, neuroendocrine cancers, CNS cancers, brain tumors, bone cancer, or soft tissue

sarcoma.

20. The method of claim 18, wherein the solid tumor is selected from the group consisting of
non-small cell lung cancer, small-cell lung cancer, colon cancer, CNS cancer, melanoma,

ovarian cancer, renal cancer, pancreatic cancer, prostate cancer, and breast cancer.
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21. A method of inhibiting the activity of a phosphatidylinositol 3-kinase polypeptide by
contacting the polypeptide with the compound of any one of claims 1-16; or a pharmaceutically
acceptable salt, double bond isomers, racemates, stereoisomers, enantiomers, diastereomers,

atropisomers, or a mixture thereof.

22. A method of inhibiting excessive or destructive immune reactions or growth or a
proliferation of cancer cells by inhibiting the activity of a phosphatidylinositol 3-kinase,
comprising administering an effective amount of the compound of any of claims 1-16, or a
pharmaceutically acceptable salt, double bond isomers, racemates, stereoisomers, enantiomers,

diastereomers, atropisomers, or a mixture thereof.

23. A kit comprising the compound of any one of claims 1-16, or a pharmaceutically
acceptable salt, double bond isomers, racemates, stereoisomers, enantiomers, diastereomers,

atropisomers, or a mixture thereof, and a label and/or instructions for use.

24.  Use of the compound of any one of claims 1 to 16, or a pharmaceutically acceptable salt,
double bond isomers, racemates, stereoisomers, enantiomers, diastereomers, atropisomers, or a
mixture thereof, for the manufacture of a medicament for treatment by inhibiting the activity of a
phosphatidylinositol 3-kinase of a disease or condition, wherein the disease or condition is
selected from the group consisting of cancer, hematologic malignancies, leukemias, lymphomas,
myeloproliferative disorders, myelodysplastic syndromes, plasma cell neoplasms, solid tumor,
inflammation, fibrosis, autoimmune disorders, allergic conditions, hypersensitivity,
cardiovascular diseases, neurodegenerative diseases, renal disorders, viral infections, obesity,

and autoimmune diseases.

25.  Use according to claim 24, wherein the disease or condition is selected from the group
consisting of rheumatoid arthritis, osteoarthritis, atherosclerosis, psoriasis, systemic lupus
erythematosus, multiple sclerosis, inflammatory bowel disease, asthma, chronic obstructive
airways disease, pneumonitis, dermatitis, alopecia, nephritis, vasculitis, atherosclerosis,
Alzheimer’s disease, hepatitis, primary biliary cirrhosis, sclerosing cholangitis, diabetes, acute
rejection of transplanted organs, lymphomas, multiple myelomas, leukemias, pancreatic cancer,
bladder cancer, colorectal cancer, breast cancer, prostate cancer, renal cancer, hepatocellular
cancer, lung cancer, ovarian cancer, cervical cancer, rectum cancer, liver cancer, kidney cancer,

stomach cancer, skin cancer, gastric cancer, esophageal cancer, head and neck cancer,
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melanoma, neuroendocrine cancers, CNS cancers, brain tumors, bone cancer, or soft tissue

sarcoma.

26.  Use according to claim 24, wherein the solid tumor is selected from the group consisting
of non-small cell lung cancer, small-cell lung cancer, colon cancer, CNS cancer, melanoma,

ovarian cancer, renal cancer, pancreatic cancer, prostate cancer, and breast cancer.
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