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FIELD

{891} The present application relates to novel compounds that selectively inhibit the

activities of PI3K isoformos and their uses in therapeutic treatments,

BACKGROUND

{60621 {Cell signaling via 3"-phosphorviated phosphoinositides has been implicated in a
variety of cellular processes, e.g., malignant transformation, growth factor signaling,
jaflammation, snd immunity (Rameh e ol , J. Biol Chem,, 274:8347-8350, 1999},
Phosphatidvlinositel 3-kinase (P 3-kinase or PI3K) is responsible for generating these
phosphorylated signaling products. PI3K was initially identified as a protein associated with
viral oncaproteins and growth factor receptor tyrosine kinases that phosphorylate
shosphatidvlinositol (1) and iis phosphorylated derivatives at the 3" -hydroxyl of the inositol

ring {Panayotou &f ol Trends Cell Biol, 2:358-60, 1992},

J6003] Three classes of the PI 3-kinase {(PI3K)} are proposed based on the substrate
specificities. Class 1 PI3Ks phosphorviate phosphatidylinositol (P}, phosphatidylinositol-4-
phosphate, and phosphatidylinositol-4,S-biphosphate (PIP;) to produce phosphatidylinesitol-

3.phosphate (PIP}, phosphatidylinesitol-3 4-biphosphate, and phosphatidylinositol-3,4,5-

H

triphosphate, respectively. Also, Class T PI3Ks phosphorvlate P and phosphatidylinositol-4
phosphate, and Class 1 PI3Ks phosphorylate PL

18064} The initial purification and molecular cloning of PI 3-kinase revealed that it was a
heterodimer consisting of p&5 and p110 subunits (Otsu et gl Cedd, 65:91-104, 1991, Hiles ef
al., Celi, 7(:419-29, 1992}, Later, four distinet Class I PI3Ks were identified and designated
as PI3K o, 8, 8, and v isoforms. Each isoform consists of a distinet 110 kDa catalytic subanit
and a regulatory subonit. The catalyiic subunits of PI3K « B, and 6 (i.e, p110a, pl10f, and
p1108, respectively} interacts, individually, with the same regulatory subunit p83, whereas

the catalytic subumit of PI3K v (p110v) interacts with a distinet regalatory subunit p101.

{80687 Studies have also shown that each PI3K isoform hag distinct expression pattermn.

For example, PIK3ICA4 which encoedes PI3K o is frequently mutated in human cancers
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{Engelman, Nat. Rev. Cancer, % 550-562, 200%). Also, PISKS is generally expressed in
hematopoietic cells. Moreover, PI3K isoforms are shown to be associated with proliferation
ot survival signaling in cancers, inflammatory, or avtounmune diseases, As each PI3K
isoform has different biological function, PI3K isoforms are potential targets to treat cancer
ot disorders {US Patent Nos, §,800,620; 8,435 D88; 8,673,906; US Patent Application
Publication No., US2013/0274253}.

{80406} Therelore, there s a need {for developing therapeutic agents that indubit PISK

isoforms o treat diseases, disorders, or conditions that are mediated by PI3EL

SUMMARY

{06871 The present application provides novel compounds that are inhibitors of PI3K
wsoforms, The application also provides compositions, including pharmaceutical
compositions, kits that include the compounds, and methods of using and malang the
compounds. The compounds provided herein are usefl in treating diseases, disorders, or
conditions that are mediated by PI3K isoforms. The application alse provides compounds for
use in therapy. The application further provides compounds for use in 3 method of treating a
disease, disorder, or condition that is mediated by PI3K isoforms. Moreover, the application
provides uses of the compounds in the manufacture of a medicament for the treatment of a

disease, disorder or condition that is mediated by PI3K soforms.
{088] The application provides compounds having the structure of formula It

o A RY,

(/ i

B 1 \\:\J

1 \L N (A CIOINRORT
- R

wherein:
nisd, 1,2, 3, 004,
mis 1,2, 3 ord;
gisGori;
W' and W* are independently C{R™) or N,
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W iz CH, or NH;

R" is hydrogen, halo, or optionally substituied abioyl;

Alis NRORY, OR?, or NRPC{OWR?Y,

cach R is independently halo, cyano, optionally substituted alkyl, optionally
substituted haloalkyl, optionally substituted alkoxy, hydroxy, optionally substituted sulfonyl,
opticnally substituted arvl, optionally substituted alkeny! optionally substituted heteroaryl,
optionally substituted cycloatkyl, or optionally substituted heterocyeloalioyl,

gach R? is independently halo, cyane, optionally substituted alioyl, optionally
substituted haloalkyl, optionally substituted alkoxy, or optionally substitited sultonyl;

’’ is hydrogen, optionally substituted alkoyl, optionally substituted haloalkyl,
optionally substituted cycloalkyl, or optionally substituted arvl;

®* is heteroaryl optionally substituted with one, two, or three members independently
selected from halo, nitro, carboxy, cyano, optionally substitated allyl, -NHs, or oplionally
substituted alloynvl;

8’ is hydrogen or optionally substituted alkyl, wherein R’ and R together with the
atoms o which they are aitached optionally form an optionally substituted heterocycelic ring,

R? is hydrogen, optionally substituted alkyl, optionally substituted hetercalkyl,
optionally substintted alkoxy, optionally substituted haloalkyl, optionally substituted
sulfonyl, optionally substituted cveloalkyl, optionaily substituted heterocycloalkyl, optionally
substituted aryl, or optionally substituted hetercaryl, and
® is hydrogen;
or a pharmaceutically acceptable salt, isomer, or a mixture thereof.

{849] Also provided are compounds baving the structure of formula (I):

e .
wherein:
nis{, 1,2, 3, or4;
mis0 1,2,3, 0r4;

W ia CRMor N;

L
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R™ is hydrogen, halo, or alkyl;

gach R’ is independently halo, cyane, optionally substituted atkyl, optionally
substituted haloalkyl, optionally substituted alkoxy, optionally substitated sulfonyl,
optionally substiteted aryl, opticnally substituted heteroaryl, optionally substituted
cycloatkyl, or optionally substituted heterocyeloalkyl;

each RY is independently halo, cyano, optionally substituted alkyl, optionally
substitated haloalkyl, or optionally substituted alloxy;

R’ is hydro gen, optionally substitnted alkyl, optionally substituted cveloalkyl, or
optionally substituted aryl;

R is heteroaryl optionally substituted with one, two, or three members independently
selected from halo, cyano, opticnally substituted alloyl, optionally snhstituted alkvoyi,
haloatkyt, and -NH,; and

R’ is hydrogen or optionally sehstituted alleyl; or R and B 1o gether with the atoms to
which they are attached optionally form a heterocyclic ring;

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

{8814} Also provided are compounds having the structure of formula (I

®Re 59
e oA R
NI \N \(/
N
57 N\ N
R R (11

wherein

nis(, 1,2, 3, ord;

mis$ 1, 2,3, ord;

each R is independently halo, cyano, optionally substituted allcyl, optionally
substituted alkenyl, optionally substituted haloalkyl, optionally substituted alkoxy, optionally
substituted sulfonyl, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted cycloalicyl, or optionally substituted heterocycloaliyl;

each R% is wndependently halo, cyano, optionaily substitated alkyl, opticnally

substituted haloalkyl, or optionally substituted alkoxy:

4
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R is hydrogen, optionally substituted alkyl, optionally substituted cycloalkyl, or
optionally substitoted aryl;

R* is heteroarvl optionally substituted with one, two, or three members which are
independently halo, nitro, carboxy, eyann, optionally substitated alioyl, -NH;, optionally
substitated haloalkyl, or optionaily substituted atkynyl; R” is hydrogen or optionally
substitated alkyl; or R® and R together with the atoms to which they are attached optionally
form an optionally substituted heterocyclic ring: and

R is hydrogen, optionally substituted alloyl, optionally substituted atkoxy, optionally
substituted halealkyl, optionally substituted sulfonyl, optionally substitnted cycloalkyl,
optionslly substituted aryl, or optionally substituted heteroaryl; or a pharmaceutically

acceptable salt, isomer, or a mixture thereof

{1 Also provided are compounds having the structure of formuls (1}
r/f,,\/.,g{RZ,sm
®y Joi 9
- /'\\\\:// “N‘/ N N *~N.—"R
B\ ,///:L\ ,ff\ R H H
T
8]

R* (1D

wherein:

nis® 1,23, ord;

mis 1,2, 3, ord;

each B! is independently halo, cyano, optionally substituted alkyl, optionally
substifuted haloalkyl, optionally substituted alkoxy, optionally substitnted sulfonyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloatkyl, or optionally substitated heterocycloalkyl;

each R? is judependently halo, cvano, optionally substituted alkyl, optionally
substituled haloalkyl, or optionally substituted alkoxy;

R is hydrogen, optionally substituted alkyl, optionally substituted cycloalkyl, or
optionally substituted aryl; and

R is heteroaryl optionally substituted with one, two, or three groups which are
independently halo, cyano, optionally substituted alkyl, or -NH;; and

R® is hydrogen, optionally substituted alkyl, optionally substituted alkoxy, optionally

substituted haloalkyl, optionally substituted sulfonyl, optionally substituted cycloalkyl,
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optionally substituted aryl, or optionally substituted heteroaryly or a pharmaceuticslly

acceptable salt, isomer, or a mixture thereoll

{8012 The application provides the compounds having the structore of formula (I

2 2
. o 4‘W7 \(R J
®Rn 1 L
ﬁ,\ \\\I/ Sy N \C(G:}NHQ
SR
N
e \RA

(1},

wherein:

nis, 1,2,3,0r4;

mis 3, 1,2, 3, 0ord;

W is CR™yor N;

R" is hydrogen, halo, or alkyl

cach B is independently selected from halo, cyano, optionally substitnted alkyl,
optionally substituied haloalkyl, optionaliy substituted alkoxy, optionally substituted
sulfonyl, optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, and optionally substituted heteroeycloalkyl;

cach R is independently selected from halo, cyano, optionally substituted alkyl,
optionally substituted haloalkyl, and optionally substituted alkoxy;

R” is hydrogen, optionally sobstituted alkyl, optionally substituted cycloalkyl, or
optionally substituted aryl;

R* {8 heteroaryl optionally substituted with one, two, or three members independently
selected from halo, cyano, optionally substituted alkyl, and -Ni; and

R’ is hydrogen or optionally substituted alkyl, wherein R’ and R together with the
atoms io which they are attached optionally form a heterocyelic ring;

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

[8013] fn some embodiments, the compounds have the structure of formula (1}, wheren
nis i, 2, o0r 3
miss LorZ;
W is CRYy or N

RY is hydrogen, hale, or Cys alkyl;
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sach R' is independently selected from halo, cyane, optionally substituted Cp alkyl,
and Cy alkylsalfonyl;

each R? is independently selected from halo, optionally substituted C . alkyl,
optionally substituled Cy alkoxy, and optionally substituted Csg cycloalkyl;

R s hydrogen, optionally substituted ¢ alkyl, optionally substituted Cix
cyeloalkyl, or optionally substituted Cag aryls

R* is a six- to twelve-membered heteroaryl having at least one aromatic ring and at
least two heteroatoms selected from N, O, 8, and the hetercaryi is optionally substituted with
pne, two, or three members independently selected from halo, evano, -NH;, and optionally
substituted C; ¢ alkyl and

R” is hydrogen or optionally substituted Cy alkyl; R and R together with the atoms
to which they are attached optionally form a four- to eight-membered heterocyclic ring;

or a pharmaceutically acceptable sali, isomer, or a vuixture thersof.

{8014} In other embodiments of the compounds of formula (1), each R is selected from
chioro, brome, fluore, methyl, ethyd, propyl, and cyano. In some other embodiments, the
gompound of formula {1} wherein each R* is selected from chlore, bromo, fluore, methyl,
athyl, propyl, eyclopropyl, methoxyproproyl, methoxyethyl, ethoxypropyl, and ethoxysthyl.
In certain other embodiments, the compound of formula (1} wherein R’ is selected from
hydrogen, methyl, ethyl, propyl, butyl, cyclopropyl, cyclobutyl, and pheoyl. In further
embodiment, R is hydrogen, methyl, ethyl, or propyl. In some further embodiments, R’ and
R’ together with the atorns to which they are attached optionally form pyrrelidinyl. In
additional embodiments, R is a monocyclic heterparyl having af least two nitrogen atoms,
wherein R {s optionally substituted with two or three members independently selected from
brovao, chloro, fluore, cyvano, methyl, ethyl, propyl, and -NHz. In some additional
embodiments, R' is pyrimidiny] substituted with two or three members selected from the

group consisting of brome, chloro, fluoro, cyano, methyl, ethyl, propyl, and -NH,.

0815} In certain embodiments, the PI3K inhibitors are the compounds selected from
Table 1, a pharmacentically acceptable salt, isomer, or a mixture thereof. In certain
embodiments, the componnds are selected from Compounds 1 to 164, a pharmaceutically
acceptable salt, isomer, or a mixture thereof. In additional embodiments, the compound is an
{S1enantiomer. In other embodiments, the compound is an (R}-enantiomer. In other

additional embodiments, the compound 1S an atropisomer.
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[0016] The application also provides a pharmaceutical composition that comprises a
compound of the present application, a pharmaceutically acceptable salt, isomer, or a mixture
thereof, togather with at least one pharmaceutically acceptable vehicle. Examples ofa

pharmaceutically acceptable vehicle may be selocted from carriers, adjuvants, and excipients.

a7} The application alse provides a pharmaceutical composition that comprises a
compound of formula (I}, 2 pharmaceutically acceptable salt, isomer, or @ mixture thereol,
together with at least one pharmacentically acceptable vebicle. Examples of a

pharmaceutically acceptable vehicle may be selected from carriers, adjuvants, and excipients,

BR8] Further provided hereln is 8 method of treating a disease, disorder, or condition in
a human in peed thereof by administerig to the human a therapeutically effective amount of
a compound of the present application or a pharmaceatically acceplable salt, somer, o1 a
mixture thereof. Further provided is a compound of the present application foruseina
method of treating a disease, disorder or condition that is wediated by PI3K isoforms. The
application aleo provides the use of a compound of the present application in the wanufaciure
of a medicament for the treatment of a disease, disorder or condition that is mediated by PI3K
isoforms, In certatn embodiments, the disease, disorder, or condition is associated or
mediated by PI3K. In some embodiments, the disease, disorder, or condition i5 an

inflanmmatory disorder. In other embodiments, the disease, diserder, or condition 18 a cancer.

ai9] Further provided herein is s method of tregling a disease, disorder, or condition in
a human in need thereof by administering to the human a thorapeutically effective amount of
a compound of formula (I} or 2 pharmaceutically acceptable salt, somer, or a mixiore
thereof. Purther provided is a compound of formuls (1) for use in a method of treating 2
disease, disorder or condition that i3 mediated by PI3K isoforms. The application also
provides the use of a compound of formula (I} in the manufacture of a medicarnent for the
treatment of 2 disease, disorder or condition that is mediated by PI3K isoforms. In certain
emhbodiments, the disease, disorder, or condition is associated or mediated by PI3K. In some
embodiments, the disease, disorder, or condition 18 an inflarnmatory disorder. In other

emnbodiments, the disease, disorder, or condilion is a caner.
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188263 Alse provided herein 1s a method of inhibiting the activity of a
phosphatidylinositol 3-kinase polypeptide by contacting the polypeptide with a compound of

the present application or a pharmaceutically acceptable salt, tsomer, or a mixture thereof,

8921} Also provided herein is a method of inhibiting the activity of 2
phosphatidylinositol 3-kinase polypeptide by contacting the polypeptide with a compound of

formmula {1} or a pharmacentically acceptable salt, isomer, or a mixiure therest.

{8822} Further provided is a method of inhibiting excessive or destructive immune
reactions, comprising administering an effective amount of a compound of the present

application or a pharmaceutically acceptable salt, isomer, or a mixtare thereof

{023} Further provided is a method of inhibiting excessive or destructive immune
reactions, comprising administering an effective amount of g compound of formula (T or e

pharmaceutically accepiable sali, isomer, or a mixture thereof.

{0024} Also provided is a method of inhibiting growth or proliferation of cancer cells
comprising contacting the cancer cells with an effective amount of a compowund of the present

application or a pharmaceutically accepiable salt, isomer, or @ mixtore thereof.

{6025} Also provided is a method of inhibiting growth or proliferation of cancer cells
comprising contacting the cancer cells with an effective amount of a compound of formula {1}

or & pharmaceutically acceptable salt, isomer, or a mixture thereot.

100261  Also provided is a kit that includes a compound of the present apphication or a
pharmaceutically acceptable salt, isomer, or a mixture thereof. The kit may further comprise
a {ahel and/or instructions for use of the compound in treating a disease, disorder, or
condition in a human in need thereof. In some embodiments, the disease, disorder, or

condition may be associated or wediated by PI3K activity

80427} Also provided is a kit that includes a covopound of formula (Tyor a
pharmaceutically acceptable sali, isomer, or a mixtare thereof. The kit may further comprise
a label and/or instructions for use of the compound in treating a disease, disorder, or
condition in a human in need thereof. {n some embodimenis, the disease, disorder, or

condition may be associated or mediated by PI3K activity.
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iBG28Y Also provided are articles of manufacture that include a compound of the present
application or a pharmaceutically acceptable salt, isomer. or 2 mixture thereot, and a
container. In one embodiment, the container may be a vial, jar, ampoule, prefoaded svringe,

or an iriravenous bag,

[8429] Also provided ave articles of manufacture that include a compound of formula ()
or a pharmaceutically acceptable salt, isomer, or 2 mixiure thereof, and a container. In one
embodiment, the container may be a vial, jar, ampoule, preloaded syringe, or an intravenous

bag.

DETAILED DESCRIFTION

{86301 The foliowing description sets forth exemnplary methods, parameters and the like.
Such description is not intended as a Hmitation on the scope of the present application but is

instead provided as exerplary embodiments.

iBG311 Ag used hevein, the following words, phrases and symbols are generaily intended
to bave the meanings a8 set forth below, except 1o the extent that the context in which they

are used imdicates otherwise,

10032} A dhash (-7} that is not between two letters or symibols is used to indicate a point
of atiachment for a substituent. For example, -CONH, is attached through the carbon atom.
A dash at the front or end of a chemical group is 3 matter of conven ence; chemnical groups
may be depicted with or without one or more dashes without losin g their ordinary mesning.
A wavy line drawn through a Hne in a structure indicates a point of attachment of a group.
Unless chemically or structurally required, no divectionality is indicated or implied by the

order in which a chemical group is written or named.

{0331 The prefix “Cy..” indicates that the following gro up has from u to v carbon atoma,

For example, “Ciqalkyl” indicates that the ally] group has from 1 {0 6 carbon atoms.

{B834) Betference to “about” a value or parameter herein includes {and describes)
eibodiments that are directed to that value or parameter per se. In certain embodiments, the
term “abowt” wcludes the indicated amount £ 10%. In other embodiments, the term “about”
includes the indicated amount + 5%, In certain other embodiments, the term “about” includes

the indicated amount = 1%.  Also, to the term “ahout X includes description of *2”. Alse,

10
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the singular forms "g” and "the” inchude phural references unless the context clearly dictates
otherwise. Thus, ¢.g., reference to "the compound” inchudes a plurality of such compounds
and reference to "the assay” includes reference 1o oue or more assays and equivalents thereof

known to those skilled in the art

{B035] “Adkyl” refers to an unbranched or branched satorated hydrocarbon chain. As
used berein, alkyl has 1 to 20 carbon atoms {i.e., Crapalkyly, 1 to S carbon atoms (Le., O«
atkyly, 1 to 6 carbon atoms (fe., Crg alkyl), or 1 to 4 carbon atoms (fe., Cyaalloyll
Examples of alky! groups include methyl, ethyl, propyl, wopropyl, n-butyl, sec-butyl, iso-
butyl, tert-butyl, pentyl, 2-penivl, isopentyl, neopentyl, hexyt, Z-hesovl, 3-hexyl, and 3-
methylpentyl. When an alkyl residue having a specific number of carbons is named, ali
geometric isomers having that number of carbons may be encompassed; thos, for example,
“butyl” includes n-buiyvl, sec-butyl, isobutyl and t-b utyl, “propyl” includes n-propvl and

1opropyl.

{0036} “Alkenyl” refers to an aliphatic group containing at least one carbon-carbon

double bond and having from 2 0 20 carbon atoms {i.e., Cong alkenyly, 2 to 8 carbon atoms
{i.2., Coqg alkenyl), 2 o 6 carbon atoms (fe, Coya kcnvl) or 2 to 4 carbon atoms (e, Coa
slkenyl). Examples of atkenyt gmroups include ethenyl, propenyl, butadieny (im.ﬁuding .2~

butadienyl and 1,3-butadienyi).

180371 “Adkynyl” refers to an aliphatic group containing at least one carbon-carhon iriple
bond and having from 2 1o 20 carhon atoms {ie., T alkynyh), 2 to & carbon atoms {ie, (Cog
alkynyl), 2 to 6 carbon atoms (Le., U alkynylh or 2 10 4 carbon afoms {i.e., Tog alkynyll

The term “alkynyl” also includes those groups having one triple bond and one double bond.

160381 “Adkoxy” refers to the group “alkvl-0-". Examples of atkoxy groups incliade
methoxy, ethoxy, n-propoxy, iso-propoxy, n-h utoxy, tert-butoxy, sec-nitoxy, n-pentoxy, n-

bexoxy, and 1,2-dimethyvibutoxy.

EHERSY “Acyt” refers  a group “-C(=0)R” wherein R is hydrogen, alkyl, cveloalkyl,
hetereoyeloalieyl, aryl, heteroalkyl, or hetercaryl; each of which may be optionally
substituted, as defined herein. Examples of acyl include formyl, acetyl, cvicohexvicarbonyl,

cyclohexyimethyl-carbonyl, and henzoyl,

i1
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RHIEHE “Amido” refers to both & “C-amide” group which refers to the Zroup -
CEONRR and an “N-amido™ group which refers to the group -MNRIC{E=(RE, wherein RY
and R” are independently selected from the group consisting of hvdrogen, alkyl, aryl,

hatoalkyl, or heteroaryl; each of which may be optionally substituted,

0411 “Amino” refers 1o the group -NR'R® wherein R and R” are independently selected
from the group consisting of hydrogen, alkyl, haloatkyl, arvl, or heteroaryl; each of which

may be optionally substituted.

3042} “Aryt” refers 1o an aromatic carboeyelic group having a single ring {e.g
menocyciicy or multiple rings {(e.g. bMeyelic or tricyclic) mcluding fised aystemns. As gsed
herein, aryl has 6 0 20 ring carbon atoms {i.e., Cogp arvl), 6 to 12 carbon ring atoms {ie., Ca
vz arvly, or © 1o 10 carbon ring atoms (Fe., oo aryh). Hxamples of arvi groups include
phenyl, naphthyl, flucrenyl, and anthevl. Aryl, however, does pot encompass or overlap in
amy way with heteroaryi defined below. If one or more aryl groups are hsed with a

heteroaryl ring, the resulting ring system is hetercaryl.

{9043 “Carbamoyl” refers to the group ~OC{{HNRR” where RY and R” are defined as in

“amine” above.
150441 “Carbonyl” refers to the divalent group -C{0)- which is equivalent to ~Cf=0-,
{4 5] “Carboxyl” or “carboxy™ refers to -COOR or salts thereof

{046} “Carboxyl ester” or “carboxy ester” refers to the group ~-C{OYOR, wherein R is
hydrogen, alicyl, arvi, arylalkyl, heteroalkyl, ar heteroaryl, cach of which may be optionally
substituted.  In certain embociments R is alkyl, aryl, arylalkyl, heteroalkyl, or heteroaryl,

each of which may be optionally substitoted.
{6047} “Cyane” or “earbonitrile” refers to the group -CN,

{30481 “Cycloalkyl” refers 1o 2 saturated or partiaily saturated cyclic allevl group having a
single ring or multiple rings including fused, bridged, and spiro ring systems. The term
“rycloalkyl” inclndes cycloalkenyl groups (e, the cveloal kyl group having at least ong
alkenyl). As used herein, cycloatiyl has from 3 to 20 vog carbon atoms {i.e., Cioag

cycloalkyly, 3 to 12 ring carbon atoms (e, Ca o oyvoloalkvl), 3 to 10 rine carhon atoms {ie,
k Y4, B Y&k g L

12
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Caag cycloalkyly, 3 to 8 ring carbon atoms (Fe, Cog cycloalkyl}, or 3 to 4 ring carbon atoms
{i.e., Csy oycloalkyl), Examples of cyeloalky! groups include cyclopropyl, cyclobutyi,

cyclopentyl, and cyvelohexyl,

[3049] “Halogen™ or “halo” includes fluore, chiore. brome, and iodo, “Haloalkyl” refers
o an unbranched or branched alkyl group as defined above, wherein one or more hydrogen
atorus are replaced by a halogen. For exwmple, where a residue is substitated with more than
one halogen, i may be referred (o by using a prefix cotresponding o the mumrber of halogen
moleties aitached. Dibaloalky! and wihaloaikyl refer to atkyl substinuted with two ("™ or
three (“iri”} halo groups, which may be, but are not necessarily, the same halogen. Examples
of haloalkyl inclode difluoromethy! ((CHFE,), trifluoromethyl («CF2), diftuorcethyl (-
CHACHE,), and triflucrcethyl { -CH,CF).

{6a50] “Heteroalkyl” refers to an alky! group in which one or roore of the carbon atorms
{and any associated hydrogen atoms) are each mdependenily replaced with the same or
different heteroatoruic group. By way of example, 1, 2 or 3 carhon stoms may be
independently replaced with the same or different hetercatomic group. Heteroatomic groups
nelude, but are not limited to, -NR-, -0, -8, -8(O)-, -5{0Oh-, and the like, where R is H,
alkyl, aryi, cycloalloyl, heteroaliyvl, heteroaryl or heterocyeloalkyl, each of which may be
optionally substituted. Examples of heteroalky! groups include -CHCHy, ~-CHyOOH, -SCH,, -
CHzBCH;, -NRCH;, and -CHRNROCH;, where R is hydrogen, alkyl, arvl, arvialoyl,
heteroalkyl, or heteroaryl, each of which may be optionaily substitited, As used herein,
heteroalky! include 1 to 10 carbon atoms, 1 o 2 carbon aloms, or | {o 4 carbop atoms; and 1

i 3 hetercatoms, | to 2 heteroatoms, or | heteroatom.

HEUI “Heteroaryl” refers 1o an aromatic group having a single ring, multiple rings, or
multiple fused rings, with one or more ring heteroatoms independently selected from
aitrogen, oxygen, and sulfur. As used herein, heteroary! include 1 to 20 ring carbon atoms
{ie.. Cioo heteroaryl), 3 to 12 ring carbon atoms {r.e., Oy heteroaryl), or 3 to 8 carbon ring
aloms {7.e., Cag heteroaryly; and 1 1o 5 heteroatoms, 1 to 4 heteroatoms, 1 o0 3 ring
heteroatoms, 1 to 2 ring heteroatoms, or 1 ring heteroatom mdependently selected from
nitrogen, oxygen, and sulfur. Examples of heteroary groups melude pyrimidiny], purinyl,
pyrudvl, pyridazinyl, benzothiazolyl, and pyrazoivl, Heteroaryl does not encompass or

overiap with arvl as defined above.
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{06321 “Heteroeyeloalkyl” refers to a saturated or unsaturated cyelic alkyl group, with
one of more ring heteroatoms independently selected from nitrogen, oxvgen and sulfur, The
term “heterocycloalkyl” includes heterocycloalkenyl groups (Le. the heteroeyeloalkyl group
having at least one alkenyl). A heterocyeloalkyl may be a single ring or multipde rings
wherein the multipie rings may be fused, bridged, or spiro. As used herein, heterneyeloalkyl
has 2 to 20 rving carbon atoms {Le., Thagp beterocycloalkyl), 2 to 12 ring carbon atoms (e, ).
1z heteroeycloalkyl), 2 to 10 ring carbon atoms (i.e., Co.g heterocycloalkyl), 2 to 8 ring
carbon ators (4.2, Crg heternoycloalkvly, 3 to 12 ring carbon atoms (i.e., Cag
beterocyeloallevl), 3 10 8 ring carbon atoms {1.e., Cag heterocyeloalkyl}, or 3 1o 6 ring carbon
atoms {L.e., Tz heterocycloalkyl); having 1 to 5 ring heteroatoms, 1 to 4 ring heteroators, 1
to 3 ving heteroatoms, 1 to 2 ring heteroatoms, or | ring heteroatom independently selected
from nitrogen, sulfur or oxygen. Examples of heterocycloalkyl groups include pyrroldinyt,
piperidinyl, piperazinyl, oxetanyl, dioxolanyl, azetidinyl, and morpholinyl. The above

definition also encompasses “heterocyclic ring.”
{0053} “Hydromy” or “hydroxyl” refers o the gronp -OH.
0054 “Niire” refers to the group -NO,.

[B055] “Oxn” refers 1o the group (=0) or ().

¥

{60561 “Sulfony!” refers © the group -S{OLR, where R is alkyl, haloalkyl, eyeloalkyl,
heterocycloalkyl, heteroaryl, or aryl. Examples for sulfonyi are methylsulfonyi,
ethylsulfonyl, cyclopropylsulfonyl, cyclobutylsnlfonyi, cyclopentylsuifonyl, phenvisulfonyl,

and toluenesulfonyl.

180571 Certain commonly used alternative chemical names may be used. For example, a
divalent group such as a divalent “alky!” group, a divalent “aryi” grougy, etc., may also be
reforred fo as an “alkylene” group or an “alkyleny]” group, an “arviene” Sroup or an
“arylenyl” group, respectively. Also, unless indicated explicitly otherwise, where
eombinations of groups are referred to hereln as one moiety, e.g. arvialkyl, the last mentioned

group contains the atom by which the moiety is attached to the rest of the malecule.

B058] The terms “optional” or “optionally” means that the subseguently described event

oF clrcumstance may or may not ocour, and that the description includes instances where said

14
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event of ciroumstance cceurs and instances in which it does not. Also, the term “opticnaily
subsiituted” refers to any one or more hydrogen atoms on the designated atom or group may

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

LHESY. The term “substituted” means that any one or more fiydrogen atoms on the
designated atom or group is replaced with oue or more substituents other than bydrogen,
provided that the designated atom’s normal valence {s not exceaded, The one or more
substituents include, but are not limited to, alkyl, alkenyl, alkyoyl, alkoxy, acyl, amino,
amido, amidine, aryl, azide, carbarmovl, carboxyl, carboxyl ester, cyans, guaniding, hale,
haloalkyl, heteroalkyl, heteroaryl, heterocyeloalkyl, hydrox ¥, hvdrazino, iminge, oxo, wiro,
siicylsulfinyl, sulfonic acid, alkylsulfonyl, thiocyanate, thicl, thione, or combinations thereof
Polymers or similar indefinite structures arvived gt by defining suhstituents with further
substituents appended ad infinitum (e.g., a substituted aryl having a substituted ally! which is
itself substituted with a substituted arvi group, which is further substituted by a substituted
heteroalkyl group, efc.) ave not intended for inclusion herein, Unless otherwise noted, the
maximuam menber of serial substitutions in compounds described herein is three, For
exampie, serial substitotions of substituted aryt groups with two other substituted aryl groups
are limited o (substitited aryl (substituted arvl}) substituted aryl. Rimilarly, the above
definitions are not intended to include impermissible substitution patterns {e.g., methyl
substituted with 5 fluorines or heterpary! groups having two adjacent ORyEZen ring atoms).
Such impermissible substitution patterns are well known to the skilled artisan. When used to
modify a chemical group, the term “substituted” may describe other cherical groups defined
heveln, For example, the term “substituted ary]” includes, but is not limited to, “abkoviaryl”
Unless specified otherwise, where a group is described as optionally substituted, any
substituents of the group are themselves unsuhstitnied. One or more substituents may
nclude, for example, 1, 2, 3,4, 5, or 6 substitutents, 1, 2, 3,4, or 5 substituients, 1, 2.3, 0or 4

substifutents, 1, 2, or 3 substituents, | or 2 substituents, or | substituent.

RIS tn some embodiments, the term “substituted alky!l” refers to an atkyvi group having
one oF nere substituents including hydroxyl, alkoxy, arvialkoxy, and carboxyl; the term
“substituted alkoxy” refers 1o an alkoxy group having one or more substifuents includin g aryl,
carboxyl, and hydroxyl: the term “substituted alkynyl” refers to an aliovayl group having one
or more substituents including heterocycloaliovl and heleroaryl: the term “substituted

heteroeyeloalkyl” refers to a heternoycloalky] group having one or more substituents

5
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mcluding alkyl, haloaikyl, alkoxy, cyvano, halo; “substituted aryl” refers o an arvl group
having one or more substituents incloding halo, alkyl, haloalkyl, alkoxy, cyano, and carboxyl,
sul{onyl, and heterocycloalkyl; the term “substituted heteroaryl” refers to a heteroaryl group
having one or more substituents including alkyl, haloatkyl, and halo; and “substitnied
sutfonyl” refers to the group ~30;R where R is substitated with one or more halogen
molecnles. In other embodiments, the one or more subsiituents may be further substituted
with balo, alicyl, haloalkyl, alkoxy, cycloaloyl, heterocyveloalkyl, aryl, ot heteroaryl, sach of
which s substituted. In other embodiments, the one or more sabstituents may be further
substituted with hale, alkyl, haloalkyl, alkoxy, cycloalkyl, heterocyeloalkyl, aryl, or

heteroaryl, each of which is unsubstituted,

PI3K Inhibitor Compounds

{611 The present application provides the compounds that function as inhibitors of
PI3K isoforms. Tn one aspect, the PISK inhibitors are the compounds havin ¢ the siructore of

formuda ()

{3 ’/f‘N:E/’ (Rg )m

i : /’ ]

P W )
T WL C{OINRERT

)
w4
4
=z
7

T
A
&)

wherein:

nisd, 1,2, 3, ord;

mis(,1,2,3 ord;

gisorl,

Wand W are mdependently C{R™) or N;

W is CHy or NH;

R" is hydrogen, halo, or optionally substituted alkyl;

A s NRTRY, ORY, or NRC(OWRY,

each R' is independently selected from halo, cyano, optionally substituted alkyl,
optionally substituted haloatkyl, optionally substituted alkoxy, hydrox y, optionally

substituted sulfonyl, optionally substituted aryl, optionatly substituted alkenyl; optionaily
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sphstituted heteroaryl, optionally substituted cycloalkyl, and optionally substituted
heterocyeloalkyl,

R” is independently selected from halo, cyano, optionally substituted alkoyl, optionally
substituted haloalkyl, optionally substituted alkoxy, and optiovally substituted sulfonyl;

R’ is hydrogen, optionaily substituted alkyl, optionally substituted haloalkyl,
optionally substituted cycloalkyl, or optionally substituted aryl

R* is heteroaryl optionally substituted with one, two, or three mombers independently
selected from hale, cyano, optionally substituted alkyl, -NH;, and opticnally substituted
alkynyl;

R° is hydrogen or optionally substituted alkyl, wherein R and R’ together with the
atoms to which they are attached optionally form a heterocyclic ving, wherein the
heterocvelic ring is optionally substituted;

R is hydrogen, optionally substituted alkyl, optionally substituted heteroalkyl,
optionally substituted alkoxy, optionaily substituted haloallyl, optionally substituted
sulfonyl, optionally substituted cycloalkyl, optionally substituted heterocycloalkyl, optionally
substituted aryl, or optionally substituted heteroaryl, ; and

R’ is hydrogen;

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

{0662} 1y one aspect, the PI3K inhibitors are the compounds having the structure of
formuda (Ih

A AR,

o
®% 1 -
(,—\/\\Q o \N/ “‘Q‘Q‘;‘)\ - —_
b TP CIOINRER

. . 3
T ij\r’R

A
{H

wherein:
nisd, 1,2 3, 0r4d;
misd, 1,2, 3, or dy
gisorl;
W' and W* are independently CR™y or N;
W is CH, or NH;

-
-3
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R is hydrogen, halo, or optionally substituted alkyvl

Ais NR'RY, OR®, or NRPC(OIRY,

each R’ is independently halo, cyano, optionally substituted alkyl, optionally
substituted haloalkyl, optionally substituted alkoxy, hyvdroxy, optionally substituied sutfonyl,
optionally substituted aryl, optionally substituted alkenyl optionally substituted heteroaryl,
opiionally substituted cycloalkyl, or optionally substituted heterocycloalkyl,

gach RY is independently halo, eyano, optionally sohstituted alkyl, optionaily
substituted haloalkyl, optionslly substituted alkoxy, or optionally substituted subfonyl;

R’ is hydrogen, optionally substituted alkyl, optionally substituted haloalloyl,
optionally substituied cycloatkyl, or optionally substituted aryl;

R* is heteroaryl optionally substituted with one, two, or three members independently
selected from halo, nitre, carhoxy, cvano, optionally substituted alkyl, -NH,, or optionally
substituted alkynyl;

R* is hydrogen or optionally substituted alkyl, wherein R and R together with the
atoms to which they are attached optionally form an optionally suhstituted heterocyelic ring,

R is hydrogen, optionally substituted alkyl, optionally substituted heteroalkyl,
optionally substituted alkoxy, optionally substituted haloalkyl, optionally substituted
subfonyl, optionally substituted cycloatkyl, optionally substituted heterocyeloalkyl, optionally
substituted arvl, or optionally substituied heteroaryl, and

R’ is hydrogen; or a pharmaceutically acceptable salt, isomer, or a mixture thereof.
{8063} In certain embodiments, the PI3K inhibitors are compounds of formula (J} having

the structure of formula (Ja):

6 ) {’\N)Z;(RA}m
Rw G
( e TNTTSTTOONNA,
\ PNy f/’f’l\ ,RS
~ N \r
RSTOTA
Rﬁf
{Ia},

. a2 pl ool pdopt . 5 o .
wherein n, m, W°, RY, RY RS, RY, and R are described herein,
A is a single bond or C{O};

or a pharmaceutically acceptable salt, 1somer, or & mixture thereof.
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16064} i certain embodiments, the PISK inhibitors are compounds of formula (J) having

the struchure of formuda (Jb)

o

SO
RN TR NHC(ONHRE

IR

wherein o, m, W 3, r!RY 258 Ré, ’°, and R® are described herein,
A’ is NR'R* or GRS,
or a pharmacentically acceptable salt, isomer, or a mixture thereofl
[8865] The application also provides the compounds having the stracture of formula (1)
that function as inhibitors of PI3K isoforms, 1n one embodiment, the PI3K inhibitors are the
compound of the formula (1) having the structure oft
2 {R%,
. Q , {;‘W}f { >!ﬂ
Rl J A
ﬂ \\I NV CCONH,
~a ,}f/' . rf/}\
I

{1,

wherein:

nied, 1,2, 3, ord;

misQ, 1,2,3, a1 4

Wis CR™ or N;

R" is hydrogen, halo, or alkyl;

cach R! is independently halo, cyano, optionally substituted alkyl, optionally
substituted haloalkyl, optionally substituied alkoxy, optionally substituted sulfonyl,
optionally substituted aryl, optionally substituted beterparyl, optionally substituted
cycloalkyl, or optionally substituted heterocyeloalkyl:

each R? is independently halo, cyano, optionally substituted alkyl, optionally
subystituied haloalkyl, or optionally substituted atkoxy,

R’ is hydrogen, optionally substituted alicyl, optionally substitnted cycloalkyl, or

optionally substituted aryl;
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R* is heteroaryt optionally substituted with ove, two, or three members independently
selected from halo, cyane, optionally substituted alkyl, optionally substituted alkynyl,
haloatkyl, and ~NHy; and

R is hydrogen or optionally substituied alkyl; or R and R’ together with the atoms {0
which they are attached optionally form a heterocyclic ring;

or a pharmaceutically acceptable sali, isomer, or @ mixture thereofl

{80661 In some embodiments, the compounds have the structure of formula () wherein

nis g, 1,2, or 3;

mis$, 1,002

Wis CEMY or I

RY is hydvogen, halo, or €y alkylh

each R' is independently halo, cyano, optionally substituted 5 alkyl, Ty haloalkyl,
or Ci.s alkyisulfonyl;

each R® is independently halo, optionally substituted T4 alkyl, optionally subetitnted
. alkoxy, or optionally substituted Cyp cycloalkyl

R’ iz hydrogen, optionally substituted Ci alkyl, optionally substituted Us.g
cyeloatkyl, or optionally substituted Csp vyl

R* isa six- to twelve-membered heteroary! having at teast one aromatic ring and at
jeast two heteroatoms selected from N, G, and §, and the beteroary} is optionally substituted
with one, two, or three members which are independently halo, cyano, -NHz, Cre haloalkyl,
.4 alkyny! which is substituted with heteroaryl, or optionally substitnuted Cig atkyl; and

R? is hydrogen or optionally substituted Cr alkyl; or R® and R’ together with the
atomns to which they arc attached optionally form a four- to cight-membered heterocyelic
ring;or a pharmacentically acceptable salt, isomer, ora mixture thereof.
{8667} In some embodiments, the compounds have the structure of forandda () wherein

nis 1, 0or2;

misorl;

Wois CIR™ or Mg

1" is hydrogen, fluoro, chloro, methyl, ethyi, or propyh

cach R is independenily chlorn, bromo, fluero, methyl, difluoromethyl,
trifluoromethyl, ethyl, propyl, or cyano,

each R” is independently Cjaalkyl;
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R is hydrogen, Cys alkyl, or cyclopropyl;

Kisa pyrimidinyl which is optionally substituted with two or three groups which are
independently bromo, chloro, fluore, cyano, methyl, ethyl, propyl, difluoromethyl,
tritluoromethyl,-NH;, or alkynyl substituted with a six-membered beteroaryl having 1 or 2
wirogen afoms; and

R is hydrogen, methyl, ethyl, or propyl or B” and & together with the atoms to
which they are attached optionally form a pyrolidinyl ring:

ot & pharmaceuntically acceptable salt, isomer, or a mixture thereof.

{0668} The application alse provides the compounds having the structure of formula (D)
that function as inhibitors of PI3K isoforms. Inone embodiment, the PI3K inhibitors are the

compound of the formula (I) having the structure oft

wherein:

nisQ, 1,2, 3, or 4

mis, 1,2, 3, or4;

W2 is CR™) or N:

R is hiydrogen, hale, or alkyl;

each R’ is independently selected from halo, cyano, optionally substitated atkyl,
optionally substituted haloalkyl, optionally substituted atkoxy, optionally substituted
sulfonyl, optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cycloalkyl, and optionally substituted heterocycloalioy;

each R% is independently selected from halo, cyano, optionally substituted alkeyl,
opticually substituted haloalkyl, and optionally substituted alkoxy;

R is hydrogen, optionally substituted alkyl, optionally substituted cvcloalkyl, or
optionally substituted aryl;

R s hetercaryt optionally substituted with one, two, or three menthers independently

selected from halo, cyano, optionally substituted alkyl, and -NH,; and
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R* is hyvdrogen or optionally substituted alkyl, wherein R® and R? together with the
atoms to which they are atiached optionally form a heterocyclic ring;

ot a pharmacentically accepiable salt, isomer, or a mixture thereof.

18869] In some embodiments, the compounds have the stracture of formula (1} wherein

nia 1, 2, 0r 3;

mis{, 1, or2;

W is CR™yor N;

R" is hyvdrogen, halo, or T4 alkyl;

sach B! is independently selected frov halo, cyano, optionally substituied Co alkyl,
and Cy. alkylsulfonyl;

cach R is independently selected from halo, optionally substituted C alkyl,
optionally substituted C: . alkoxy, and optionally substituted Cs5 cycloalkyl:

R’ is hydvrogen, optionally substituted C, . aliyl, optionally substitated Cag
cycloalkyl, or optionally substituted Cag aryl;

R* 133 six- to twelve-membered heteroaryl having at least one aromatic ving and at
least two heteroatoms selected from N, Q, 8, and the heteroaryl is optionally substituted with
one, two, of three members independently selected from hals, cyano, -NH,, and optionally
substituted Cy alkyl; and

R* is hydrogen or optionally substituted Cy 4 alkyl; R® and R’ together with the atoms
to which they are attached optionally form & four- to eight-membered heterocyclic ring;

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

16676} In some embodiment, the compound having the structare of the formula (1}
wherein:

nisd, Lor2;

misfori;

W is CRY or N,

R” is hvdrogen, fluoro, chloro, methyl, sthyl, or propyl

each R is independently selected from chloro, bromo, fluoro, methyl, ethyl, propyl,
and cyano;

each R” is independently selected from chioro, bromo, fluore, methyl, ethyl, propyl,
cvelopropyl, methoxyproprovl, methoxyethyl, ethoxypropyl, and ethoxyethyl;

&7 ig hydrogen, methyl, ethyl, propyl, butyl, cyclopropyl, evelobutyl, or phenyl;

P

e
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R is hvdrogen, methyl, ethvl, or propyl R” and R together with the atoms to which
they are attached optionally form a five-membered heterocychic ving; and

R is a six- to twelve-memberad monoovelic or bicyclic hoteroaryl having at least two
heteroatoms selected from N, O, or S, wherein the hetercaryl is substituted with two or three
members independently selected from bromo, chioro, fluors, cyano, methyl, ethyl, propyl
andd ~INHq:

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

[B8071] In one embodiment, the compound having the structure of the foronda (1),
wheretn:

nie | oor2;

misOorl;

W is CTL

sach B! is independently selected from chioro, bromao, fluero, methyl, ethyl, and
propyh;

cach B? is independently selected from chioro, brome, fluoro, methyl, ethyl, and
propyl;

R’ is hydrogen, methyl, ethyl, propyl, butyl, cyclopropyl, or eyclobutyl:

R’ i3 hydrogen, methyl, ethyl, or propyl; R® and R’ together with the atoms to which
they are attached optionally form pyrrolidiny; and

R* is a pyrimidiny! substituted with twe or thres members independently selected
from brome, chloro, fluors, cyano, methyl, ethyl, and -NHy;

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

)
e
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180672} fn soroe embodiments, the compounds of formulae (D and (3} have the structure of

formula (Ia):

R (1a),
wherein n, m, Rjﬁ Rz, R’ Rﬁ, and R” are defined herein,

or 4 pharmaceutically acceptable salt, isomer, or a mixture thereof,

{86731 fa other embodiments, the compounds of formulae (1) and (J) have the structure of

formula (Ib):

x (ib),
wherein n, m, R, R% B, and &% are defined herein,
pis2or3;
R* s independently selected from halo, eyano, U1 alkyl, and -NH,;

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

{6074 in the embodiments where the compounds having the structure of formulae {Ib),
each R% ig independently selected from halo, cyano, Crg alkyl, and -NH.. In some
embodiments, R® is independently selected from bromo, chlore, flucro, cyano, methyl, ethyl,

propyl, and -NH,.

LHEERY In certain cmbodiments, the compound of Formula (J} or (Ja) have the structure of

Formula (1)
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Q ":},;{\/,:(RQ)F-‘!Q
R L A S
’r”\\,\\\\ Ay \\J,A\gl;l\ﬁﬂ,gﬁ
NN N‘{;L\(" R
S/N\ 4
R R {11}

wherein:

nis G 1,2, 3, ord;

mis(, 1,2, 3 ord;

each R ig independently halo, cyano, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted haloalkyl, optionally substituted alkoxy, optionally
substituted sulfonyl, optionally substituted aryl, optionally substitnted hetercaryl, optionally
substituted cycloalkyl, or optionally substituted heterocveloalkyl;

cach R? is independently halo, cyano, optionally substituted afkyl, optionally
substituted haloalkyl, or optionally substituted alkoxy;

R’ is hydrogen, optionally substituted ailyl, optionally substituted cycloalkyl, or
optionally substituted arvl;

R is heteroaryl optionally substituted with one, two, or three members which are
independently halo, nitro, carboxy, eyano, optionally substituted alloyl, -NH., optionally
substituted haloalkyl, or optionally substituted alkynyl;

R’ is hydrogen ot optionally substituted allevl; or R and R together with the atoms to
which they are attached optionally form an optionally substituted heterocyelic ving; and

R is hydrogen, optionally substituted alkyl, optionally substituted alkoxy, optionally
substituted haloalkyl, optionally substituted sulfonyl, optionally substituted cveloalkyl,
optionally substituted aryl, or optionally substituted heteroaryl; or a pharmaceutically

acceptable sali, isomer, or a mixture thereof,

{307 6] tn certain embodinents, the compounds have the structure of formula (1D,
wherein

nist 1,2, 0r3;

mis O, 1, or2;

each R' {s independently halo, cyane, optionally substituted Cyq alieyl, optionally

substituted C¢ alkenyl, or optionally substitated ¢ alkox y:
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each R” s independently halo, optionally substituted Cyq alkyl, or optionally
substituted Cy ¢ alkoxy;

R’ is hydrogen, optionally substituted Oy alkyl, or optionally substituted Cag
cycloalkyl;

R*is 2 six- to twelve-membered monocychic or bicyclic hetercaryl having 1, 2, 3, or 4
heteroatoms selected from N, O, and 8, wherein the hetercaryl is optionally substituted with
1,2, or 3 members which are independently halo, nitro, carboxy, cyano, Cis alkyl, Co.
ehaloalkyl, -NHy, or Co alkvnyl which is substituted with heteroarvl;

R’ is hydro gen or optionally substituted C ¢ alkyl; R and R® together with the atoms
to which they are attached optionally form a four- to cight-membered heterocyclic ring
optionally substituted with 1, 2, or 3 groups which are sach independently halo, hvdroxvi,
sulfonyl, or Cy.q alkoxy which is optionally substitated with 1, 2, or 3 halo; and

R%is hydrogen, opticnally substituted Ci alkyl, optionally substituted Cy alkoxy,
optionally substituted Cy.¢ haloalkyl, optionally substituted{, alkyl sulfonyl, optionally
substituted s« cycloalky] sulfonyl, optionally substituted Cy 0 aryl sulfonyl, optionally
substituted Cyg cycloalkyl, optionally substituted Ce. 1o arvl, or optionally substituted Ceg
beteroaryl; or a pharmaceutically acceptable salt, isomer, or a mixture thereof
{0077) I certain embodinents, the compounds have the structure of formula (i3,
wherein

nisf, 1, or 2;

wis 0, 1, or2;

each B' ig independently halo, evano, Ciaalkoxy, Ci.shaloalkyl, Calkyl, or Ciy
alkenyl;

cach R is independently halo or C _sallkvl.

R s methyl, ethyl, propyl, butyl, cyclopropyl, evelobutyl, or methyl substituted with
phenyimethoxy or methoxy;

7 s purinyl, pyrivmidinyl, thiazolopyrimidingd, triazinyl, or imidazotriazinyl, wherein
the pyrimidinyl and triazinyl are each optionally substituted with 1, 2, or 3 groups which are
independently nitre, carboxy, fhuoro, chioro, bromo, iodo, eyano, methyl, ethyl, propyl,
fluoromethyl, difluoromethyl, trifluoromethyl, fhuoroethyl, diftuoroethyl, ~NH,, or -O=C

optionally substituted with
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R’ is hydrogen; or

R* and R’ together with the atoms to which they are attached form a 5 membered
heterocyclic ring optionally having one additional heteroatom selected from N, G, and 8
wherein the 5 membered heterocyclic ring is optionally substituted with methoxy,
diftuoromethoxy, triffusromethoxy, hydroxy, hale, or methylsplfonylamine; and

R®is hydrogen; Cy alkyl optionally substituted with 1, 2, or 3 groups which are
independently hydroxy, (i alkoxy, carboxy, amino, or (.4 heterocveloalkyl: C, atkoxy;
Cis baloalkyl; Cog alloyl sulfonyl; cyclopropy! sulfonyl; cyclobutyl sulfonyh cyclopentyl
salfonyl; cyclohexyl suifonyl; phenyl sulfony! wherein the phenyl is optionally substitoted
with 1, 2, or 3 groups which are independently halo, Ci.salkyl, amino, or eyano; cvelopropyl
optionally substituted with 1, 2, or 3 groups which are independenily halo, Cy ¢ haloalkyl,
carbeoxy, or hydroxyl; eyclobutyl optionally substituted with 1, 2, 0or 3 groups which are
independently halo, Ci¢ haloalkyl, carboxy, or hydroxyl; cyclopentyl optionally substituted
with 1, 2, or 3 groups which are independently halo, Cye baloalioyl, carboxry, or hydroxyl;
cyclohexyl optionally substituted with 1, 2, or 3 groups which are mdependently halo, Cie
haloalkyl, carboxy, or hydroxyl; phenyl optionally substitutesd with E, 2, or 3 groups which
are independently carboxy, halo, Cy.4 haloalkyl, Cy. allovl, cyano, ~-S{OL0OH, -S(0),CHa, or
Cr.z alkoxy optionally substitated with 1, 2, or 3 groups which are independently byvdroxy,
carboxy, hale, or cyane; pyridinyl optionally substituted with 1, 2, or 3 groups which are
ndependently halo, Cp; haloalkyl, Cy 3 alkyl, or evano; isoxazolyl optionally substituted 1,
2, ot 3 groups which are independently halo, €5 haloalkyl, €5 alkyl, or cyano; or
tetrazolyl; or a pharmaceutically scceptable sali, isomer, or a mixture thereot
1878] In certain embodiments, the compounds of Formula (J} or (J b} have the structure

of Foronda (1)

r* (11D
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wherein:

nis(, 1,2, 3, 0r 4;

misd, 1,2, 3, o4

cach R’ is independently halo, cyano, optionally substituted alkyl, optionally
sohstituted haloalkyl, optionally substituted alkoxy, optionally substituted sulfonyl,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted
cyeloalkyl, or optionally substituted heterocycloalkyl

each R? is independentiy halo, eyano, optionally substitated alkyl, optionally
substituted haloalkyl, or optionally substituted alkoxy:

R? is hydrogen, optionally substituted alkyl, optionally substituted cycloalkyl, or
optionally substituted arvh; and

R is heteroary] optionally substituted with one, two, or three groups which are
independently halo, cyano, optionally substituted alkyl, or ~NHy; or a pharmaceutically

acceptable salt, isomer, or a mixture thereoll

80791 n certain embodiments, the compounds have the structure of formula {111,
wherein

nisd, 1, 2, ot 3umis 0, §, or 2;

cach B! is independently halo, cvano, optionally substituted C alkyl, optionally
substituted Cre alkenyl, or optionally substituted Cy.6 alkoxy;

cach R® is independently halo, optionally substituted Ci alkyl, or optionally
substituted C¢ alkoxy;

R’ is hydrogen, optionally substituted Cy¢ alkyl, or optionally substituted Csq

gveloalkyl

R* s a six- to twelve-membered monocyelic or bicyclic heteroaryl having 1, 2, 3, or 4
heterpatoms selected from N, O, and 9, wherein the heteroaryl is optionally subetitnted with
1, 2, or 3 groups which are independently halo, nitro, carboxy, cyans, Cre atkevl, Cy.
ohaloalksl, -NH,, or Caqalkynyl which is substituted with heteroaryl; and

R is hydrogen, optionally substituted Ci alkyl, optionally substituted Cy.¢ alkoxy,
optionally substituted Cy¢ haloalkyl, optionally substitutedCy ¢ ally! sulfonyl, oplionally
substitutedCy., cycloatkyl sulfonvl, optionally substituted Ca.yp aryl sulfonyl, optionally
substituted Cs.g cyeloalkyl, optionally substituted Ce. aryl, or optionally substituted Cs

heteroaryl; or a pharmaceutically acceptable salt, isomer, or a mixture thereof.
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{6080} in certain embodiments, the compounds have the structure of formula (111},
wherein

nicd, i or2;

mis 1, 0r2;

cach R’ is independently halo, cyano, Craalkoxy, Cyabaloalkyl, Ciaalkyl, or Cig
atkenyl;

each R* is independently halo, T qalkoxyor Cpealkyl;

R’ is methyl, ethyl, propyl, butyl, cyclopropyl, cyclobutyl, or methyl substituled with
phenyhmethoxy or methoxy;

R* is purinyl, pyrimidinyd, thiazolopyrimidinyl, friazinyl, or imidazotriazinyt, wherein
the pyrimidiny! and triazinyl are cach optionally substituted with 1, 2, or3 members which are
independently nitro, carboxy, fluore, chlore, bromo, tode, cyano, methyl, ethyl, propyi,
fluoromethyl, difluoromethyl, irifluoromethyl, fluoroethyl, diffuoroethyl, or -NHy; and

R"is Oy alkvl optionaily substituted with 1, 2, or 3 groups which are independently
hydroxy, O alkoxy, carboxy, amino, or Use beterocyeloalloyh €y alkoxy: Chy halealkyl;
C1.o alkyl sulfonvl; cyclopropyl suifonyl; cyclobutyl sulfonyl; cyclopentyl sulfonyl;
cyelohexyl snifonyl; phenyl sulfonyl wherein the phenyl is optionally substituted with 1, 2, or
3 groups which are independently halo, Ciealkyl, amino, or cyano: cyclopropy! optionally
substituted with 1, 2, or 3 groups which are indepensiently halo, Ci haloalkyl, carboxy, or
hydroxyl; cyclobutyl optionally substitated with 1, 2, or 3 groups which are independently
halo, Oy halealkyl, carboxy, or hydroxyl; cyclopentyl optionally substituted with 1, 2, or 3
groups which are independently halo, Cy.s haloalkyl, carboxy, or hydroxyl; cyclohexyl
optionally substituted with 1, 2, or 3 groups which are independently halo, Ci ¢ haloalkyl,
carboxy, or hydroxyvl phenyl optionafly substitnted with 1, 2, or 3 groups which are
independently carboxy, halo, s baloalleyl, Crs alkyl, eyano, -3{0)0H, -3(0CRCH;, or i3
alkoxy optionally substituted with 1, 2, or 3 groups which are independently hiydroxy,
carhoxy, halo, or cyano; pyridinyt optionally substituted with 1, 2, or 3 groups which are
independently hale, Cys halealkyl, Ci alkyl, or eyanc, isoxazolyl optionally substituted with
halo, C;.3 haloalkyl, Cis alkyl, or cyano; or tetrazolyl; or a pharmaceutically acceptable salt,
isomer, o7 a mixture thereof,

HHET In certain ernbodimnents, R §s € alkyl optionally substituted with 1, 2, or 3
groups independently selected from hydroxy, Cie alkoxy, and Cs.¢ heterocycloalkyl, Che

atkoxy, O ¢ haloalkyl, cvelopropyl optionally substituted with 1, 2, or 3 groups

AY
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independently selected from halo, Cy baloalkyl, carboxy, and hydroxy, cyclobutyl optionally
substituted with 1, 2, or 3 groups independently selected from hale, Cy haloalkyl, carboxy,
and hydroxy, cyclopentyl optionally substituted with 1, 2, ot 3 groups independently selected
from halo, C haloalkyl, carboxy, aud hydroxy, eyclohexyl optionally substituied with 1, 2,
or 3 groups independently selected from halo, Cy haloalkyl, carboxy, and hydroxy, phenyl
optionally substituted with 1, 2, or 3 groups independently selected from carboxy, halo, Cia
haloatkyl, Cp. alleyl, eyano, -S{(0):0H, -S{ORCH;, and Cy.; alkoxy optionally substituted
with 1, 2, or 3 groups independently selected from hydroxy, carhoxy, hale, and cyane, or

isoxazolyl optionally substituted with balo, Cys haloalkyl, Ty alkyl, and cyane.

{G082] In one embodiment, nis §. In some embodiments, nis 1, 2, 3, or 4. In some
embodiments, nis 1, 2, or 3. In other embodiments, nis 1 or 2. In certain embodiments, nis
{ and the B! moiety may be located at any position of the phenyl of the quinazolinone ring.
fn another embodiment, n is 2. Both R’ substituents or moieties may be the same or different.
Two R’ moieties may be locaied at any two positions of the phenyl of the quinazolinone ring.
By way of cxample, the first R’ may be orthe, meta, or para to the second R’ In vet another
embodiment, nis 3. Al R} substituents or moieties may be the same or different, or two R
may be the same and different from the third &', Three B! moicties may be located on any
three positions of the phenyt of the quinazolinone ring. For example, the first R may be
ortho 1o the second R', and the first RY may be para to the third R'. In yet another
embodiment, nis 4. ALl R’ substituents may be the same or different, three &' may be the
same and different from the fourth ', two B! may be the same and different from the third

and the fourth RL

[H683] In some other embodiments, each R’ {8 independently halo, cyano, optionally
substituted Cy alkyl, optionally substituted C, . haloalkyl, optionally substitated C, . alkoxy,
hydroxy, optionally substituted amino, optionally substituted Cs cycloalkyl, optionally
substituted Cep arvl, or optionally substituted Cis alkylsulfonyl. In certain embodimnents,
each R is independently halo, cyvano, optionally substituted Cy alkyl, optionally substituted
1.4 haloalkyl, optionally substituted Ci 4 alkoxy, optionally substituted Cop aryl, of amino
optionally substituted with Ci alkyl, In some other embodiments, each ®! is hale, cyano,
Cy.q haloalloyl, T alkyl, Crgalkylsulfonyl, -N(C 14 alkylh, or Con aryl wherein Caap arvl s
optionally substituted with .5 heterocycloalkyl optionally substituted with Cyq alkyl In

. . P, . ! .
certain embodiments, each R is independently selected from fluore, chloro, todo, bromo,

a3
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cyano, methyl, ethyl, propyl, butyl, fuoromethyl, flucroethyl, diffucromethyl, diffucroethyl,
rifluoremethyl, trifluoroethyl, methoxy, ethoxy, propoxy, -N{CH;sh, or phenyl where phenyi
is optionally substituted with pyrrolidinyl, morpholinyl or piperazinyl, cach of which is
optionally substituted with methyl, ethyl, or propyl. In some embodiments, each R is
independently fluorp, chiloro, bromo, iodo, cyane, methyl, ethyl, diftuoromethyl ((CHF:},
triftuoromethyl (~CF3), methoxy, -N(CHzy),, phenyl, or phenyl substituted with
pyrrotidinylmethyl, morphotinylmethyl or piperazinyl. In additional embodimaents, sach R'is
independently halo. Tn one additional embodiment, each 8! is independenily fuoro, chloro,
brome, or iodo. In certain embodiments, each R’ is independently halo, cvane, Craalkory,
. shaloalkyl, Craalkyl, or O alkenyl, In certain embodiments, each R!is independently
chloro, bromo, fluore, methyl, difluoromethyl, trifluoromethyl, ethyl, propyl, or cyane. In
certain embodiments, cach ®!is independently halo, cvano, Cysalkoxy, U shaloalkyl, Gy

salkyl, or Cog alkenyl

{HG841 In one embodiment, m is 0, In some embodiments, mis 1, 2, 3, or 4. In certain
embodiment, m is 1, 2 or 3. In certain other embodiment, m is T or 2. In the embodiment
where m is 1, the R” substituent or moiety may be located on any position of the ring having
the

~{W 3}q€3€j OYNH> moiety. For example, the R* moiety may be in the para-, meta- or ortho-
positions relative to the (W : 3C{OWH: mofety. In the embodiment where m 15 2, both R’
substituents may be the same or difterent. Two R? moieties may be located on any two
positions of the ring having the «(WS}QC({)}NE-{Q moiety. For example, the first R' may be
ortho to the second B and the first B! may be para to the second &' In embodiments where
m is 3, all three R’ may be the same or different, or two ’* may be the same and different
from the third R%. Three R® moijeties may be located on any three positions of the ring having
the (W’ WC{OWNH, moiety. In embodinents where mis 4, all & may be the same or
different, three R may be the same and different from the fourth ®* two RY may be the same

and different from the third and the fourth R

D085 T certain embodivaents, sach R* is independently halo, cyano, optionally
substituted Oy alkyl, optionally substituted Cy.¢ haloalkyl, optionally substituted Cy 4 alkoxy,
optionally substituted Csp cycloalkyl, optionally substituted Cog heterocycloalkyl, optionally
substitited Coap arvl, or optionally substituted Co.g heteroaryl. In some embodiments, each

7. . . . — wx 4 g ~
R is independently halo, ovane, Cig alkyl, Crq haloalioyl, Cepp aryl, or Cag cvoloalkyl In

31
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some other embodiments, cach R? is independently flucro, chloro, bromo, iode, methoxy,
ethoxy, propoxy, butoxy, -CHoF -CHE,, -CF;, fluoroethyl, diffeoroethyl, methyl, ethyl,
propyl, butvl, cyclopropyl, cyclobuiyl, eyelopentyl, or cyclohexyl. In one embodiment, each
7* is independently fluoro, chioro, methyl, ethyl, propyl, -CHF;, -CF, or eyclopropyl. In
other emnbodiments, each R is independently halo and € alkyl. In additional embodirments,
each R” is independently fluoro, chioro, bromo, todo, methyl, ethyl, and propyl. lo some
other embodiments, sach R s independently i, alkyl. In some additional embodiments,
each R” is independently methyl, ethyl, and propyl. In some other embodiments, each R s
independently halo. In yet some other embodiments, each R* is independently fluoro, chloro,
bromo, and jodo.  In certain embodiments, each R? is independently chloro, brome, fuoro,
methyl, ethvl, propyl, eyclopropyl, methoxyproproyl, methoxyethyl, ethoxypropyl, o
cthoxyethyl. In certain embodiments, each R is independently balo or Cralkyl, In certain

gmbodiments, each &% s independenily halo, Cyealkoxy, or Caalkyl, CIOINRGR7Y

D386} n a further embodiment, g is 0. In some embodiments, qis 1. Whengis 1, W is
CH, or NH. In certain embodiment, W is CH,. In other embodimenis, W Yis NH. Inthe
embodiment where q is {0, the CIOMNRIR (e.g. where R® and R’ arc hydrogen, ~-C{O)NH; or
its equivalent -C{=0NH, or -CONH,) molety may be located on any position of the ring

attached io the guinazolinone ring as exemplified below:

CEONH,

> P o~

Tff’ ~ PN NI, Y IE

o AR ~ E\ PP A P

g x\\\‘/.f 7’1/\\\\ T CIOMNH: R e . . .
s LT Y ,or T Y . Also, in the embodiment where g 5 1

and W is NH, the ----(N.E-i)ifi(O)NR‘(’R? {e.g. where R® and R7 are hydrogen, -(NH)C(OWH; or
its equivalent {\NHHC(=0)NH; or -(NHYCONH;) molety may be located on any position of

NHT(OMNH,

PN
P
N A
\/// N P

b T

e
(A o s Ly N AENHTTOWN
72 Ny /‘L?: N NHCICHNH,

the ring attached to the quinazolinone ring as depicted below: 7%

>

o~
S N

5 T-NHC{{))NHZ
o] . | o
or Tt Y . Moreover, in the embodiment where ¢ i3 1 and W™ is CHy, the -

CHLC(OINR R (e.g. where R® and B are hydrogen, ~CHC{ONH: {or its squivalent -
{CHOOEOWNH, or (CHCONH, ) moiety may be located on any position of the ring

3
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attached to the quinazolinone ring as depicied below: , L OF

L
P SGHEC{IN,

. In one embodiment, the -C(OINRR motety (e.g. where RO and R are
fydrogen, ~C{{NH) may be located on the ring attached to the guinazolinone ring as

exemplified below:

B .)\\ TGO,

R . In one embodiment, thc—--(NE-@'f}C(O}NR(’R? muotety {e.g. where Riand R’
are hydrogen, -NHC{ONH, ) may be located on the ring attached to the quinazolinone ring as
exernplified:

o i\ /,/i\wmfcz-;NHg

R . In one embodiment, the -CONR R moiety (e.g. where 1 and R are

hydrogen, -C{{NH,} may be located on the ring attached to the guinazolinone ring as
exemplified below:

'ﬁ\
;’f/ S

L%:L\\ GO,
1BGR7] T a further embodiment, g 15 0. In some embodiments, gis 1. Whengis 1, W is
O or NH. In certain embodiment, WS is CH,. In other embodiments, W is NH. Inthe
embodiment where gq is ¢, the -C{OWH: {or iis equivatent -C{=0)NH; or -CONH,) motety

may be located on any position of the ring sttached 1o the quinazolinone ring as depicted

helow:
oW,
~ P N
\If/f w 5 \\1 (;ﬁf\\i[,-cgomag
e ,L\ J‘*C-’O‘)NH—, EI N
-~y o ey Ny LURND, ,?‘21 Xy

: L0 . Alse, in the embodiment where g 18 1
and W is NH, the -(NFDC{OINH, (or its egquivalent -(NHIC(=ONH,; or «(NHICONH)

moicty may be located on any position of the ring attached fo the quinazolinone ring as

L
[P R]
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depicted below: 7% , e ,or TR . Moreover, in the

embodiment where g is | and W° iz CH,, the -CHC{ONNH, {or its equivalent -
{(CHCHEOIN, or {(CHHCONH,) motety may be located on any position of the ring

CHCI0NH,
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attached {0 the quinazolinone ring as depicted below: 7% TR , OF

L S
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- In one embodiment, the -C{OINH, motety may be located on the ring

attached to the quinazolinone ring as:

////f‘\\.
(e . E."
N hadiment ~ ~
R - In one embodiment, the -NHC(OINH; moiety may be located on the ring

attached to the quinazolinone ring as:

27N

S
R /L~N.-:z:<-:>>m-:2
Falhe N

- In one embodiment, the ~-CHC{OYNH,; motety may be located on the

ring attached to the quinazolinone ring as:

{B088] In certain embodiments, R® is hydrogen, optionally substituted € ¢ alkyl,
opticnally substituted Cy. haloalkyl, optionally substituted Cy 5 cyeloallyl, or optionally
substituled Coip aryl. In one embodiment, R is hydrogen, Cs. cycloalkvl, Ty alkyl
optionally substitated with hydroxy, Ceyp aryiCy alkoxy, or Cig cveloalkyl. Insome
embodiments, R’ is hydrogen, methyl, ethyl, propyl, butyl, evclopropylmethyi,
cyclopropyibutyl, cyclobutylimethyl, or cyclopropylethyl, evelopropyl, cyelobutyl,

cyclopentyl, eyclohexyl, -CH,OH, -CoHOH, -CaHyOH, benzyioxymethy! Gee.

. . P
“S'CHzmmeHz - \\} é - Ry
5 I ! g 1
™~ /,/’J . M l o % 3 ’ 3. - 5 3 ed-
Y, or phenyl G 77y, tu other embodiments, R is methyl,

ethyl, propyl, butyl, cyclopropyl, cyelobutyl, or methy! substituted with phenylmethoxy or

a2
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roethoxy. In one ernbodiment, R’ is U cycloalkyl or Cy4 alkyl. In other embodiments, R’
is methyl, ethyl, propyl, butyl, eyclopropyl, or eyclobutyl, In one embodiment, R” is Ci4
alkyl optionally substituted with Cep arviCyy alkoxy. In other embodiments, R” is roethyl,
ethyl, propyl, butyl, cyclopropyl, eyclobutyl, benzyloxymethyl, or phenyl. In certain
embodiments, R’ {5 hydrogen, methyl, ethyl, propyl, butyl, eyclopropyl, evelobutyl, or

phenvl,

(RS In additional embodiments, R” is hydrogen or optionally spbstituted C 4 alkyl. In
some embodiments, R is hydrogen or T alkyl. In certain embodiments, B is hydrogen,
methyl, ethyl, propyl or butyl. In cerfain embodiments, R is hydrogen, methyl, ethyl, or

propyl. In certain other embodiments, R’ is hydro geon.

{3390] In further embodiments, R and B® together with the atoms to which they are
attached (e.g. carbon and nitrogen, respectively) optionally form a heterocychic ring which is
optionally substituted. In other embodiments, the R*-R” heterocyclic ring is a three- to eight-
merbered heterocycloalkyl (Le. heterocycloalky! having three to eight ring members and at
least one ring member is a heteroatom). In one embodiment, the R7-R° hetercoyclic ring s a
five-membered heterocycloalkvl. In one embodiment, the R7-R’ heteroeyclic ring 1s a five-
membered heterocycloalky! optionally having one additional heteroatom selected from N, &,
and S. In certain other embodiments, the R°-R® heterocyclic ring is (o heterocycloalkyl, In
certain embodiments, B and R together with the atoms to which they are attached form a 5
memnbered heterocyelic ving optionally having one additional heteroatom selected from N, O,
and § wherein the 3 membered heterocyclic ring is optionally substituted with methoxy,
ditfluoromethoxy, triffuoromethoxy, hydroxy, halo, or methyisul fonvlaming. In some other
embodiments, the R*-R® heterocyclic ring is pyrrolidinyl. In some other embodiments, the
R-R7 heterocyelic ring is pyrrolidiny] which is optionally substituted with methoxy,
dittuoromethoxy, trifluoromethoxy, hydroxy, hals, or methyisulfonviamine. In one other
erbodiment, the R7.R7 heterocyclic ring is a five-membered heterocyeloalkyl substituted
with halo. In other additional embodirents, the R*-R° heterocyelic ring is pyrrolidinyd

substituted with fluore, chioro, brome, or indo.

0891} o one embodiment, B is heteroary! optionally substituted with one, two, or three
members independently selected from halo, cyano, optionally substituted 4 alleyl, and -

NHa,. In one erabodiment, R? heteroaryt having at least two hetercatorms selected from N, O,

(7S]
¥
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and 5 and at least one aromatic ring. In ceriain embodiments, R heteroaryl is a six- to
twelve-membered heteroarvl (Le. heteroaryl having six to twelve ring members}. 7’
heteroary! may be a monocyelic or bicyelic heteroaryl. In some embodiments, R* heteroaryl
is a monocyelic heteroary! having at least two nitrogen atoms. In certain embodiments, R
heteroaryl 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, or 8. In certain other
embodiments, R heteroaryl is selected from purinyl, pyrimidinyd, thiazolopyrimidinyl,
pyridopyrimidinyl, thienopyrimidinyl, pyrrolopyrinaidiny, furopyrimidingl, or
imidazotriazinyl. In some other embodiments, R* is puriny! or pyrimidinyl. In certain other
embodiments, B hetercaryl is purinyl, pyrimidinyl, thigzolopyrimidinyl, triaziny, or

imidazotriazinyl.

18692} In some embodiments, R” is heteroaryl optionally substituted with one, two, or
three members independently selected from halo, cyane, -NH,, Crs aliyl, and Crg haloalkyl

wherein the R? heterparyl is selected from the group consisting of

- o
7 ~ - g ¥
NN N ; § / " / § f
. N N N N
-,;-1“/ i Pt ] , N . A\ pH , N RH .
o N ~. & M ~ N : ~ N b N ~ N
P ", NS < - ~. N ~ - N ~, SR
| | .
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N / . Y & b / ¥ o ; | q ?
\ / 3 i \ { W / i A\
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{8093] In some other embodiments, R* is optionally substituted with one to three
members independently selected from fluore, chlore, brome, jodo, cyano, methyl, ethyl,
propyl, fucromethyl, difluoromethyl, rifluoromethyl, fluorcethyl, diffucroethyl, and -NH..

In one embodiment, R? is optionally substituted with one member of Cy alkynyl, wherein Cy.
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foregoing formulae, R? heteroaryl is optionally substituted with Co. alkynyl optionalty
substituted with Ce.yo aryl or Cyg heteroaryl, each of which is optionally substitoied with halo
or Uy haloalkyl, In some embodiment, R is heteroary! optionally substituted with one
memnber of O 4 alkynyl substituted with Co g aryl or Cyg heteroaryl, wherein cach of the Caig
ary! or Cy.y heteroary! moleties is optionally substituted with fluoro, chioro, brome, iodo,

tluoromethyl, difluoromethyl, trifluoromethyl, fluoroethyl, difluoroethvl, or trifluoroethyl.

18094] In some other embodiments, R heleroaryl is optionally substituted with one to
three members independently selecied from fluors, chloro, bromo, iwodo, cyano, methyl, ethyl,
propyl, fluoromethyl, diffuoromethyl, triflooromethyl, fluoroethyl, difluoroethyl, -NH,, and ~

C=C optionally substituted with

N
’} / F ::: ~‘1‘I i’:‘"n
“@ z VO WD
S “‘( e /\: =T 4
\\ N )\\ w4 K ‘\ \;\J N & N
\ ’ }
“‘“\f/ , . \"“\/ , ‘&“‘\:«// . OF ~\F

LS In cerisin other embodiments, R’ is sclected from purinyl, pyrimiding,
thiazolopyrimidinyl, pyridopyrimidinyl, thienopyrimidiny, pyrrolopyrimidinyi,
furopyrimidiny, and imidazotriazinyl, each of which is optionally substituted with one, two,
or three mernbers independently selected from chloro, fluore, bromo, iodo, methyl, ethyl,
propyl, cyano, and -NH,. In certain other embodiments, R* is selected from
thiazelopyrimidinyl, pyridopyrimidinyl, thienopyrimidinyl, pyrrolopyriruidinyl,
furopyrirnidinyl, and imidazotriazinyl, cach of which is optionally substituted with one or two
members independently selecied from chloro, flucro, bromo, lods, methyl, ethyl, propyi,
cyano, and -NHa. In other emnbodiments, R® s selected from thiazolopyrimidinyt,
pyridopyrimidinyl, thienopyrimidingl, pyrrolopyrimiding, foropyrimidinyl, and
imidazotriazinyl, each of which is optionally substituted with one member selected from
chloro, fluoro, bromo, todo, methyl, ethyl, propyl, cyano, and -NH,. In other embodiments,
27 s selected from thiazolopyrimidinyl, pyridopyrimidiny, thienopyrimidinyi,

pyrrolopyrimidinyl, furopyrimidinyl, and imidazotriazinyl, each of which is optionally

37
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substituted with two members independently selected from chloro, fluoro, bromo, iodo,

methyl, ethyl, propyl, cyane, and -NH,.

{3096} In some other embodiments, R” is pyrimidiny! or pyrazinyl and R* s optionally
substituted with at least one -NHo. In certain other embodiments, R* is pyrimidinyl or
pyrazinyl, each substituted with two or three members independently selected from chioro,
fluoro, bromo, todo, methyl, sthyl, propyl, cyano, and -NH,, and at least one of the two ot

ihree members 1 -NH,,

{6097} in certain embodiments, R? is a monocyclic heteroaryl having at least two
nitrogen atoms, wherein R* is optionally substituted with two or three members
independently selected from bromo, chiors, fluore, cyano, methyl, ethyl, propyl,
difluoromethyl, tifluoromethyl,-NHa, and alkyny! substituted with a sbe-membered
heteroaryl having 1 or 2 nitrogen stoms, and -NHz. In certain embodiments, s
pyrimidinyt substituted with two or three members selecied from the group consisting of
brome, chioro, fluoro, cyano, methyl, ethyl, propyl, difluoromethyl, pyridin-2-ylethynyl,

pyrazin-Z-yiethynyl, and -NH,.

HHEAY, In certain embodiments, R® is a monocyelic heteroaryl having at least two
nitrogen atoms, wherein r* s optionally substituted with two or three groups which are
independently brome, chloro, fluore, cyano, methyl, ethyl, propyl, diflucromethyl,
triffucromethyl, alkynyl substituted with 2 six-membered heteroaryl having 1 or 2 nitrogen
atomns, or -NH. In ceriain embodiments, R* is pyrimidiny! substituted with two or three
groups independently selected from bromo, chioro, fluore, cyano, methyl, ethyt, propyi,

difivoromethyl, pyridin-2-ylethynyl, pyrazin-2-ylethvayi, or -Ni,

[6399] n certain embodiments, R is purinyl, pyrimidinyl, thiazolopyrimidinyl, triazinyl,
or imidazotriazinyl, wherein the pyrimidiny! and triaziny! are each optionally substituted with
1.2, or 3 groups which are independently nitro, carboxy, fluore, chioro, brome, iedo, cyano,
methyl, ethyl, propyl, fluoromethyl, diftuoromethyl, triffluoromethvl, fluorcethyl,

'«L/
e

LY

%
\\\ !

difluoroethyl, -NH,, or «C=C optionally substituted with R

3&
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(06101}  In certain embodiments, R is purinyl, pyrimidinyl, thiazolopyrimidinyl, triazinyi,
or imidarotriazinyl, wherein the pyrimidiny! and triazinyl are each optionally substituted with
1, 2, or3 members selected from nitro, carboxy, fluors, chiors, bromo, iode, cyano, methyl,
ethyl, propyl, fluoromethyd, difluoromethyl, triffusromethyl, Suoroethyl, diffucrcethyl, or -

NH,.

i‘{ g N\‘\ Y
| E‘IJ _ir;: \ 2 R
N"f’f‘// \fj Q’\/; I
e 3 N
(90182} In certain embodiments, R i3 NH2 or N/

[B9103]  Insome embodiments, RY is hydrogen, halo, or optionally substituted €y alioyl,
in some embodiments, R is hydrogen, fluore, chloro, methyl, ethyvl, or propyl. In cerlain
embodiments, R” is hydrogen, In other erabodiments, RY is fluors or chiore. In certain other
embodiments, W is C{R") wherein R is hydrogen. In yet other embodiments, W' ia N. Tn
some other embodiments, W* is C(R") wherein B is hydrogen. In additional embodiments,
W is N. In some additional embodiments, W' is N and W2 is CH. In yet additional

embodiments, W' is N and W’ is N. In additional embodiments, W' is CH and W5 is CH. In
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vet additional ermnbodiments, W "is CH and W? is N. Fach and every variation of W may be
combined with each and every variation of n, m, g, W*, W, R”, A, A/, rERr? et rRL R RS

and B as described above.

(86164]  In one embodiment, pis 0. ln some embodiments, pis 1 or 2. In some other
embodiments, pis 1, 2, or 3. o certain embodiments, pis 8, 1, 2, or 3. In some
embodiments where p is 1, R* moiety may be located of any position of the ring. In other
embodiments where p is 2, both R™ substituents or moieties may be the same or different. In
another embodiment where p is 3, all three R¥ substituents or moieties may be the same or
different. In some another embodiment where p is 3, two R substituents or moieties may be

the same or differ from the third R* substituent.

{31681 In the present application, R* is independently selected from halo, cyang,
optionally substituted Cis alkyl, -NHs, , and optionally substituted U ¢ alkynyl. Insome
embodiments, B™ is independently selected from bromo, chiero, fluoro, cyano, methyl, ethyl,

propyl, -NH;, , and -C=C optionally substituted with

e 4 S .ﬁ'{;«
"y SN o 1 "{.L; ~.,\_(
ot (it = (T
\ h noo T \ y \ N
D W R R S g
N N Panae \ \E\ ' \ .
L . F . L4 , % , OF F . In some embodiments where

the compounds having the strocture of formulae (Ib), pis 2 or 3, and each R¥ s
independently selected from hale, cyano, Cp alkyl, and ~-NH;. In some embodiments, R i3
independently selected from bromo, chloro, fluoro, cyano, methyl, ethyl, propyl, and -NH;,
Fach and every variation of p and 1% may be combined with each and every variation of 1,

m, R RZ, 7% and B as described above.
{80106} In cortain ormbodiments, R’ is hydrogen.

[0G167] In certain embodiments, R® iz hydrogen, opticnally substituted Cyq alkyl,
optionaily substitnted Cy. heternalkyl, optionally substituted Cys alkoxy, optionally
suhstituted Cs ¢ haloalleyl, optionally suhstituted Cy.¢ alkylsulfonyl, optionally substituwted Cs.
s eveloalioyl, optionally substituted Cyq beterocycloalkyl, optionally substituted Co.po arvi,
optionally substituted Cs.gheteroaryl. In some embodiments, R® is hydrogen, Crealkyl, Cig
heteroalleyl, C. alkoxy which is optionally substituted with -OH or -COOH, ;¢ haloalkyl,

{1 atioylsulfonyl which is optionally substituted with halo, Cygeyeloalkyl, Cas
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heterocycloalkyl, Ce.yo aryl which is optionally substituted with halo, C¢haloalkyl, €
alkeyl, g alkoxy, -COUOH, cvano, -80:R where R is hydroxyl or €4 allyl, Cy 4 alkoxy
where Ci ¢ alkoxy is optionally substituted with Oy alkoxy, or Cs.g heteroaryl optionally
substituted with Cy¢ alkyl, In other embodiments, B is hydrogen, ~(CH: 3 NHCH;, -
{CHNHCHCH;, -CHoNHCH;, «(CH2):NHCH,, methoxy, -DCHCOOH, -O(CHL LOH,
fluoromethyl, diffuoromethyl, trifluoromethyl, fluoroethyl, diffucroethyl, triflucrcethyl,
methoxyethyl, fluorcethyl, -SO0H,, cyclopentanylsulfonyl, cyelopropylsulfonyl,
cyclohexyl, eyclopentyl, cyclobutyl, cyclopropyl, dioxolanyl, phenyl, phenyl which is
substituted with fluoro, chloro, brome, iodo, flugromethyl, diffuororethyl, trifluoromethyl,
Huoroethyl, difluoroethy!, tritlooroethyl, methyd, ethyl, propyl, methoxy, ethoxy, COOH,
cyang, -S5O, CH,, -OCH,0CH;, -OCHOCH,CH., ~QUHCHOCH,, or ~
OCHCHOCH; CH,, pyridinyl, tetrazolyl, or isoxazolyl w/ butyl. In some other
embodiments, R® is hydrogen, -(CH: L NHCH,, methoxy, -OCHCO0H, ~G(CH, )L OH,
trifluoromethyl, diffuoroethyl, trifluorocthyl, methoxyethyl, flnoroethyl, cyclopentyl,
cyclopropyl, -S0.CH;, eyclopentyl, cyclohexyl, cyelobutyl, eyclopropyl, dioxolanyl, phenyl,
phenyl w/ chloro, phenyl, phenyl substituted with fluore, chloro, triflucrometh yi, methvi,
methoxy, COOH, eyvano, -O(CHL0H, -OCH.OCH.CH,, pyridinyl, tetrazolyl, or isoxazelyl
w/ butyl,

{00108]  In certain embodiments, R® is hydrogen, optionally substituted alkyl, optionally
substituted alkoxy, optionally substituted haloalkyl, opti onally substituted sulfonyl,
optionally substitinted cycloalkyl, optionally substituted aryl, or optionally substituted
heteroaryl, In certain embodiments, R® is optionally substituted Cy¢ alkyl, optionally
substituted Cy.g alkoxy, optionally substituted C) ¢ haloalkyl, optionally substituted(Cy 4 alkyl
sulfonyl, optionally substitutedCs 5 cycloalkyl sulfonyl, optionally substituted Cq g arvl
sultonyl, optionally substituted Cag cycloalkyl, optionally substituted Cq.y arvl, or optionally
substituted Csg hetersaryl,  In certain embodiments, R® is optionally substituted Cyq allovl,
Crg alkoxy, optionally substituted Cy.¢ haloalkyl, Cps alkyl sulfonyl, cyelopropyl sulfouyl,
cyclobutyl sulfonyl, cyclopentyl saifonyl, cyclohexyl sulfonyl, optionally substituted pheny
sutfonyl, optionally substituted cyclopropyl, opticnally substituted cyclobutyl, optionally
substituted cyclopentyl, optionally substituted cyelohexyl, optionally substituted phenyl,
optivnally substituted pyridinyl, optionally substituted isox azolyl, or optionally substituted

tetrazoivi.
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00169]  In ceriain embodiments, R® is hydrogen; Ci allyl optionally substituted with 1,
2, ot 3 groups which are independently hydroxy, C) ¢ alkoxy, carboxy, aming, or Cag
heterceycloalkyl; Cr atkoxy: Cr. haloalkyl; O alkyl sulfonyl; cyclopropyl sulfonyl;
cyclobutyl sulfonyl; cyclopentyl sulfonyi; cyclohexyl sulfonyl: phenyl sulfonyt wherein the
phenyl is optionally substituied with 1, 2, or 3 groups which are independently halo, C,.
salkyl, amino, or cyano; cyclopropy! optionally substituted with 1, 2, or 3 groups which are
independently halo, Cy haloalkyl, carboxy, or hydroxyl; cyclobutyl optionally substituted
with 1, 2, or 3 groups which are independently halo, Cig baloalkeyl, carboxy, or hydroxyl;
cyclopentyl optionally substitated with 1, 2, or 3 groups which are independently halo, Cig
haloalkyl, carboxy, or hvdroxyl; cycichexyl optionally substituted with 1, 2, or 3 groups
which are independently halo, C\ ¢ baloallevl, carboxy, or hydroxyl; phenyl optionally
substituted with 1, 2, or 3 groups which are mdependently carboxy, halo, Cy.s haloalkyl, Ci3
alkyl, cyano, -S{OROH, -S(0LCH;, or )5 alkoxy optionally substituted with 1, 2, or 3
groups which are independently hydroxy, carboxy, halo, or cyvano; pyridinyl optionally
substituted with 1, 2, or 3 groups which are independently halo, Cy; haloalkyl, Cps alkyl, or
cyano; isoxazolyl optionally substituted 1, 2, or 3 groups which are indepeudently halo, C, 4

haloalkyl, Cps alkyl, or cyano; or tetrazolyl,

[80116]  In other embodiments, R® is hydrogen, methyl, ethyl, propyl, butyl, (1,3-
dioxolanylmethyl, (dimethyiamino)ethyl, hydroxyethyl, carboxyethyl, fluoroethyl,
ditluoroethyl, methoxyethyl, trifluoroethyl, hydroxymethylpropanyl, carboxypropanyl,
hydroxypropyl, . methoxy propyl, pentafiuoropropyl, hydroxydimethyvlpropyl,
hydroxymethylbutyl, hydroxy-methylbutanyi, methoxy, SG:2CHs, cyelopentanyisulfonyl,
eyelopropylsulfonyl, flusrophenylsulfonyl, cyclohexyl, eyclopentyl, cyclobutyl, cyclopropyl,
{triflucromethylicyclopropyl, pyridiny, trifi uoromethylpyridinyl, tetrazolyi,

{trifluoromethyl isoxazolvl, tirifluoromethyllisoxazolyl, phenyl, carboxyphenyl,
sulfinophenyl, {carboxyethoxyphenyl, chiorof trifluoromethyhiphenyl, triftuoromethylphenyl,
dichlorophenyl, difluorophenyl, cyanophenyl, {hydroxyethoxy)phenyl,

{methylsulfonyiiphenyl, methylphenyl, chiorophenyl, or methoxyphenvl,

[08118]  In other embodiments, B®is hydrogen, methyl, ethyl, propyi, butyl, (1,3-dioxolan-
-ylmethyl, 2-{dimethylaminojethyl, 2-hydroxvethyl, 2-carboxyethyl, 2-fluorosthyl, 2,2-
diffuoroethyl, 2-methoxyethyl, 2.2, 2-trifluoroethyl, t-hydroxy-2-methylpropan-2-v1, 2-

carboxypropan-2-yl, 2-hydroxypropyl, 3-hydroxvpropyl, S-methoxy propyl, 2,2,3,3,3-
Prop P B :
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pentatiaoropropyl, 3-hvdroxy-2,2-dimethylpropyl, I-hydroxy-3-methylbutyl, 4$-hydroxy-2-
methylbutan-2-yl, methoxy, SG,CH;, evelopentanylsulfonyl, cyclopropylsulfonyl, 4-
flworophenylsulfonyl, cyclohexyl, eyclopentyl, cyclobutyl, eyelopropyl, 1-
{triftusromethyleyclopropyl, pyridin-3-vl, 2-trifluoromethylpyridin-3-vi, tetrazolvl, 3-
{triflnoromethylisoxazol-5-y1, 5-(triflucromethylisoxazol-3-v1, phenyi, 2-carboxyphenyl, 2-
sulfinophenyl, 2-(2-carboxyethoxyiphenyl, 4-chlore-3-{trifluoromethyliphenyi, 2-
trifluoromethylphenyl, 2,6-dichiorophenyl, 2,4-difluorophenyl, Z-cvanophenyl, 2-(2-
hydroxyethoxyiphenyl, 2-{methylsulfonyl)phenyl, 2-methylphenyl, 2-chiorophenyl, or 2-
methoxyphenyhIn certain embodiments, R® is alky! optionally substituted with 1, 2, or 3
groups which are independently hydroxy, C)g alkoxy, or Cag heterocyeloalkyl; €y alkoxy,
Cre haloalkyl, eyclopropyl optionally substituted with 1, 2, or 3 groups which are
independently halo, Up¢ haloallyl, carboxy, or hydroxy; eyclobutyl optionally substituted
with 1, 2, or 3 groups which are independently halo, Cy.¢ haloalkyl, carboxy, or hydroxy;
eyelopentyl optionally substituted with 1, 2, or 3 groups which are independently halo, Cyg
haloatkyl, carboxy, or hydroxy; cyclohexyl optionally substituted with 1, 2, or 3 groups
which are independently halo, Cy;, haloalkyl, carboxy, or hydroxy; phenyl optionally
substitated with 1, 2, or 3 groups which are independently carboxy, halo, U 3 haloatkvl, Cis
alkyl, oyano, -S{0)0H, -8{0RCH;, or Cy. alkoxy opticnally substitated with 1, 2, or 3
groups which are independently hydroxy, carboxy, halo, or cyano; or isoxazolyl optionally

substituted with halo, €15 haloaliyl, Cy 5 alkyl, or cyane.

{081E2] U is understood that for cach formula described herein {e.g. formulae {1}, (Ja),
(b}, (), (da}, {Ib)y, (A0, and (I11)) the variables described horein may be combined with any

other variable described hersin,

[#3113]  The compounds of the present application may bear one or more chiral centers.
The compounds 3-(5-chloro-2-{1-({2,6-diamino-S-cyanopyrimidin-g- yhaminoYethyl}-4-
oxogquinazolin-3(4H)-ylYbenramide bearing the chiral center have the same molecular
tormula and the same chemical name with different stereoisomer designations. For exam ple,
the below bearing one chiral center can be resolved into the (8) and (R) enantiomers: {$)3-
{S-ebloro-2-(1-((2,6-dlamino-S-cyanopyrimidin-4-vamine jethyl)-4-oxoguinazolin-3 {4H}-
yhpenzamide and (R }-3-{3-chloro-2-(1-((2,6~diamino-3-cyanop yrimudin-d-vhaminojethyl3-4-

oxoguinazohin-3{(4H)-yDibenzamide.
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{00114] Represemtative compounds of the present application are Hsted in Table 1 below.
Representative compounds also include any of Compounds 1-164. The compounds may be
named using the nomenclature systerms and syimbels that are cormmonty recognized in the art
of chermistry including, for example, ChemBioDraw Ultra 12.0, Chemical Abstract Service
{CAB). and International Union of Pure and Applied Chemistry (IUPAC). For example,
compound 1 in table T may be named as 3-{5-chloro-2-[(183-1-1{2, 6-diamino-5-chioro-
pyrimidin-4-yhaminolethyl]-4-oxo-quinazolin-3-vl benzamide or {53-3~{5-chloro-2-{1-{(2 6~
diarmino-S-chloropyrimidin-4-yljaminojethyl d-oxoquinazolin-3(4H -yl fhenzamide, using

IIPAC or ChemBioDraw Ultra 12.0, respectively.

{00115} Table 1. Representative Compounds

compound Strucinre Mame

{83-3-(S-chloqo-2-(3 ({2 6-
diaminge-3-chioropyrimidin-4-
yilaminoeihyi-4-
oxogquinazolin-3{4H-
yhbenzamide

{S¥-3-{5-chloro-2-(1{{1,6-
diamine-3-cyanopyrimidin-d-
vijamingethyli-4-
oxogeinazolin-34H)-
vilhenzamide

{8)-3-(5.8-civhloro-2-(1-{{2,6-
diamino-S-cyanopyrimidin-4-
yhaminoethyi}-4-
oxoquinazoiin-3{4H}-
yibenzamide

(V]

{8}-3-(5,8-dichloro-2-{1{{2 6~
diamino-3-chloropyrimidin-4-
yvhanminojethyl 4~
oxoguinazolin-3(4H-
yitbenzamide
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{8}-3-{S-chioro-2-{1-{{2 6
diamno-S-cyanopyrinudin-4-
vianinoeihyl}-4-
oxogquinazolin-3(4Hvh-2-
methyibenzamide

{833 S-chioro-2-1-{{2,6-
diamino-S-cyanopyrinidin-4-
viaminojethyi)-4-
axoguinazolin-3{4H-vi-2-
methythenzamide

(S¥-3-{5-chioro-2-{1-{{2,6-
diamine-S-chloropyrimidin-4-
yiamme jpropyl}-4-
oxoguinazobin-3(4H}-
vithenzamide

{(83-3-{S~chioro-2-{1-{{2,6-
diamine-S-cyanopyrimidin-4-
yhiamine jpropyii-d-
oxoquingzalin-34H-
yitbenzamide

{33-3-{5-chloro-2-
{eyciopropyi{(2.6~dareino-5-
gvanopyrimidin-4-
yhaminemethyi-d-
oxoquinazohin34H-
vihbenzamide

10

{3)3-3-{Schioro-2-
{eyciopropyl{2,6-diamino-5-
chioropyrimidin-d-
ylaminomethyl}-4-
oxaguinazehin-34H -
yiybenzamide

11

{S¥3-(5,8-dichloro-2-
{cyelopropyit{2,6-dianming-5-
chltoropyamidin-4-
vihaming methy -4
oxoquinazolin-3{4H}-
vibenzamide

12

{S3-3-(5,8-dichlors-2-
{oyelopropyi(2,6-diamino-3-
cyanopyrimidineg-
yhaminoimethyl}-4-
oxoguinazolin-3(4H}-

vithenzamide
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13

(S33-(2-{{(2-3mino-5-cvano-5-
methylpyrimidin-g-
viamino¥oyclopropyviimethyi)-
5,8-dichloro-4-oxoquinazolin-
34y ibenzamide

14

{(83-3-{2-{{(Z-amins-5-cyano-f-
methylpyrimidin-4-
yhaminoKeyclopropyDmethyi)-
Sechioro-8-flucro-4-
exogquinazeln-3{4H)-
vibenzamide

£53-3-(S-chlore-2-
{cyclopropyvi{(2,6-diamine-3-
cyanopyrimdin-<d-
yhaminomethyvi)-8-fhaoro-4-
oxoguinazolin-3{4H)-
vUbenzamide

16

{533-{S-chloro-2-
{eyvelopropyl(2,6-diamins-5-
chloropyrimidin-4-
yhaminoymethyl p-2-fluoro-4-
oraguinazelin-3(4H-
vitbenramide

17

{83-3-(5,8-dichioro-2-{1-{2 6~
diamino-5-cyanopyrimidin-4-
yipyrrolidin-2-yi-4-
oxoquinazoln-3(4H)-
vifbenzamide

{83-3-(5,8~dchloro-2-{ 1 -{({2,5-
diamino-S-cyanopyriradin-d-
yhamingypropyl-4-
oxoqimazoln-34H)-
yiibenzamide

{S¥-3-(5,8-dichlore-2-{ 1 {{2,65-
diamino-3-chloropyrimidin-4-
vhaminoipropyli-4-
oxoguinazelire3(4H)-
vhYbenzamide

Faard

s

{53-3-(5,8-dichloro-2-{1-{{2,5-
diamino-3-cyanopyrimidin-4.-
vihaminobuivii-d-
oxoquinazolin-3(4H -
vithenzamide

21

{53335, 8~dichloro-2-{1-{(2,6-
diamino-S-chioropyrimidin.g.
vhaminotbutyh-4-
axoquinazolin-3{4H}~
vishenzamids
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(83-3-(5-chloro-2-{1-{{2.6-
diamine-3-cvanopyrimidin-4-
yhaminothuiyvl)-4-
ooguinazolin-3(4i)-
vitbenzamide

{5)-3-{S-chloro-2-{1-{{2,6-
diamino-S-chloropyrimidin-4-
vhaminojbutyl-4-
oxoquinazolin-3{4H}-
vitbenzamide

{ee1is]  Compounds of the present application also include any one of Compounds 1-164

or & pharmaceutically acceptable salt thereof, as described herein.

[B0117]  The present application provides pharmaceutically acceptable salts, h yidraies,
solvates, isomers, tautomers, sterenisomers, enantiomers, racemates, stropisomers,
polymorphs, prodrugs, or a mixmure thereot, of the compounds described herein, In addition,
the present application provides the compounds in which from 1 to o b vidrogen atoms
attached to a carbon atorn may be replaced by a deuterium atom or D, in which 1 is the
number of hydrogen atoms in the molecule. ¥ is known that the deuterium stom is a non-
radioactive isotope of the bydrogen atom. Such compounds may norease resistance 1o
metabolism, and thus may be useful for increasing the half-life of the com pounsds of any of
the formulae described herein or pharmaceutically aceeptable salts, isomers, prodrugs, or
soivates thereof, when administered 1o a mammal. See, ¢ #., Foster, “Deuterium Isotope
Effects in Studies of Drag Metabolism”, Trends Pharmacol. Sci., S(12%524-827

{1984}, Such compounds are synthesized by means well known in the art, for example by
employing starting materials in which one or more hydrogen atoms have been replaced by

deuterinm.

[GeRIB]  The terms “a compound of the present application,” “a compound described
herein,” “a compound of any of the formulae described herein,” or variant thereof refer to a
compeund having the structure of any of the foregoing formulae (I3, (Ja), (1), ¢ iy, (I, (da),

and {Ib}, including at least any one of Compounds 1-164 as described herein,

[06318]  “Pharmacentically acceptable” or “physiologically acceptable” refer 1o

compourds, salts, compositions, dosage forms and other matertals which are useful in
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preparing a pharmaceutical composition that is suilable for veterinary or human
pharmaceutical use. “Pharmaceutically acceptable saits” or “shysiclogicaily acceptable
salts™ refer to salts of pharmaceutical compounds that retain the biological effectiveness and
properties of the underlying compound, and which are not biclogically or otherwise
undesivable. There are acid addition salts and hase addition salts. Pharmaceutically
acceptable acid addition salts may be prepared from inorganic and organic acids. Acids and
bases useful for reaction with an underlying compound to form pharmaceutically acceptable
salts (acid addition or base addition salts respectively) are known to one of skill in the art.
Simitarly, methods of preparing pharmaceutically acceptable salts from an vnderiying
sompound (apon disclosure} arc known to one of skill in the art and are disclosed in for
example, Berge, at al. Journal of Pharmaceutical Science, Jan. 1977 vol. 66, No.i, and other
sources. If the compounds described herein are obtained as an acid addition salt, the fres
hase can he obtained by basifving a solution of the acid salt. Conversely, if the product is a
free hase, an addition sali, particularty a pharmacentically acceptable addition salt, may be
proguced by dissolving the free base in a suitable organic solvent and treating the solution
with an acid, in accordance with conventional procedures for preparing acid addition salts

from base compounds.

[60128]  “Isomers” refers to compounds that have the same molecular formula. As psed
herein, the term isomers include double bond isomers, racemates, stere0isomers, enantioners,
diastercomers, and atropisomers, Single isomers, such as enantiomers or diasterenmers, can
be obtained by asymmetric syuthesis or by resolution of a mixture of isomers. Resolution of
a mixmare of isomers {e.g. racemates) maybe accomplished, for exaraple, by conventional
methods such as crystallization in the presence of a resolving agent, or chromatography,
using, for example a chiral high pressure lquid chromatography (HPLC) column. “Double
bond isormers” refer to 7~ and E- forms (or cis- and frans- forms) of the compounds with

carbon-carbon double bonds.

00121]  “Atropisomers” refer to conformational sterecisomers which occur when rotation
about a single bond in the molecule is prevented, or greatly hindered, as a result of steric
interactions with other parts of the molecule and the substituents at both ends of the single
bond arc asymmetrical, i.e., they do not require a stereocenter. Where the rotational barrier
about the single bond is high enough, and interconversion hetween conformations s slow

encugh, separation and isolation of the isomeric species may be permitted. Atropisomers
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may be separated by the methods well known in the art. Usnless otherwise indicated, the
description is intended to include individual atropisomers as well as mixtures. Also, as
understood by those skilled in the art, the atropisomers may be represented by the same
chenical name with different atropisomer designations, By way of exanople, the below
structures are alropisomers {compounds § and 8}, (S)y-3-(8-chioro-2-{1-{(2,6-diamino-3-

eyanopyrimidin-4-yDamingjethyl}-4-oxoquinazolin-3(4H)-y1)-2-methylbenzanide.

HoN
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1001221 “Racemates” refors to a mixture of enantiomers.

088123} “Stereoisomers” or “sterecisomeric forms” refer to compounds that differ in the
chirality of one or more stereocenters. Stereoisomers include enantiorners and diasterecmers,
The compounds may exist in sterecisomeric form if they possess one or more asymmetric
ceniters o7 a douhle bond with asyminetric substitution and, therefors, can be produced as
individual stereoisomers or as mixtares. Unless otherwise indicated, the deseription is
intended to include individnal sterecisorners as well as mixtures. The methods for the
determnination of stereochemistry and the separation of sterecisomers 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}

98124 “Tautomers” or “tautomeric formers” rofer to alternate forms of a compound that
differ in the position of a proton, such as enol-keto and imine-enamine favfomers, of

heteroaryls such as pyrazoles, imidazoles, benzimidazoles, triazoles, and tetrazoles.

BG128] A “solvate” is formed by the interaction of a solvent and a compound.  Solvates of
salts of the compounds of any of the formulae deseribed herein ave also provided. Hydrates

of the compounds of any of the formulag are also provided.
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{0G326] A “prodrug” is defined in the pharmacentical field as a biologically inactive
derivative of a drug that upon administration to the human body is converted to the

biclogically active parent drug according to some chemical or enzymatic pathway.

{00127} In any one of the foregoing embodiments, the compound described herein or a
pharmaceutically acceptable salt thereof is a (R)-enantiomer. In any one of the foregoing
embodiments, the compound described herein or a pharmaceutically acceptable salt thereof is
a{R}-enantiomer. In any one of the foregoing embodiments, the compound described herein

ot a pharmaceutically acceptable salt theveof is an atropisomer.

{00128] The application also provides a composition containing a mixture of enantiomers
of the compound or a pharmaceutically acceptable sali thereof In one embodiment, the
mixture is a racemic mixture. In other embodiments, the composition comprises the {S}-
enantiomer of a compound i excess over the corresponding (R)-enantiomer of the
compound. o some embodiments, the composition contains the (S)-cnantiomer of the
compound and is substantially free of its corresponding (R j-enantiomer. Tn certain
embodiments, a composition substantially free of the (R -enantiomer has less than or about
40%, 35%, 30%, 5%, 20%, 15%, 10%, 5%, 1%, 0.05%, or 0.01% of the {R}-enantiomer. In
other embodiments, the composition containing the ($)-cnantiomer of a compound or 8
pharmaceutically acceptable salt thereof, predominates over iis corresponding (R}-enantiomer
by a molar ratio of at least or about 911, at least or sbout 19:1, at least or about 40:1, at least

or about 81, at least or about 16001, or at least ar about 320: 1.

{00128]  The composition containing a compound according to any of the formulas
described herein or a pharmaceutically acceptable salf thereof, may also contain the
compound in enanticmeric excess (g.2.). By way of example, a compound with 95% {8}
tsomer and 3% (R)-isomer will have an e.2. of 90%. In some embodiments, the compound

has an e.e. of at least or about 60%, 75%, 80%, 85%, 0%, 95%, 98%% or 99%.

B0138]  In any one of the forogoing embodiments, the compound or g pharmaceutically
acceptable salt thereof, is an atropisomer. Another embodiment provides the composition
containing a mixture of atvopisomers of the compound or a pharmaceutically acceptable salt
thereot. By way of example, a compound with 5% of one atropisomer and 5% of the other

atropisomers. In some embodiments, a compound with about 90, 80, 70, 60, 30, 40, 30, 20,
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or 10% of one atropisomer and 10, 20, 30, 40, 50, 60, 70, 8D, or 0%, respectively, of the

other atropisomers.

[00131]  The application also provides the free base forrs of the compounds described
herein. In cerisin ombodiments, provided herein are the enantiomers, {R} or {8), of the
compounds of the formulae described herein. In other embodiments, provided herein are the

airopisomers of the compounds of the formulae described herein.

{80132}  The application further provides compositious comprisin g the compounds
described herein or a pharmaceutically acceptable salt, isomer, prodrug, or solvate thereof,
The composition may include racenic mixtures, mixtures containin g an enantiomeric excess
of coe enantiomer or single diastereomers or diastereomeric mixtures. All such isomeric
forms of these compounds are expressly included herein, the same as if cach and every

isomeric form were specifically and individually Hsted.

B0133]  In certain embodiments, provided herein are also polymorphs, such as crystalline
and amorphous forms, of the compounds described herein. In some embodiments, provided
are also chelates, non-covalent complexes, and mixtures thereof, of the compounds of the
formula deseribed herein or pharmaceutically acceptable salts, prodrugs, or sobvates thereof
A “chelate” is formed by the coordination of a compound to a metal jon at two {or more)
points. A “nor-covalent cormplex™ 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 cocur through van der Waals interactions, bydrogen bonding,

and electrostatic inferactions {also called ionic bonding).

Therapeutic Uses of the Compounds

{08134}  The compounds of the formulae described herein or a pharmacentically accepiable
salt, isomer, prodrug, or solvate thereof may be used for the treaiment 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
isofors. Inone embodiment, provided are methods for inhibitin g PI3KS activity using the
compound deseribed hevein or a phanmacentically acceptable salt, isomer, prodrug, or solvate
thereof. [n other embodiment, provided are methods for inhibiting PI3KS and/or PI3KS

activities using the compound or a pharmacentically acoeptable salt, isomer, prodrug, of

W
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solvate thereof. The application further provides methods for use in such methods, The
PI3E wwoforms may be selectively or specifically inhibited. Additionally, the compounds
1y be used to inhibit PI3K activity therapeutically or prophylactically, such as PI3KS and/or

PIIKE.

80133 The compounds according to the present application may be used in combination
with one or move additional therapentic agents. The therapeutic agents may be in the forms
of compounds, antibodies, polypeptides, or polvoucleotides. The therapeutic agent includes,
but s not Hmited to, a chemotherapentic agent, an immunotherapeutic agent, a
radiotherapeutic agent, an anti-neoplastic agent, an anti-cancer agent, an anti-profiferation
agent, an andi-fibvotic agent, an anti-angiogenic agent, a therapeutic an tibody, or any
combination thereol. In one embodiment, the application provides a product COMPprising a
compound desoribed herein and an additional therapeutic agent as a combined preparation for
simullancous, separate or sequential use in therapy, ez, a method of treating a disease,

disorder, or condition that s mediated by PI3K isoforms.

001361 Also, the therapeutic agents may be those that inhibit or modulate the activitics of
Bruton's tyrosine kinase, spleen tyrosine kinase, apoptosis signal-tegulating kinase, Janus
kinase, lysyl oxidase, Tysyl oxidase-like proteins, watrix metaliopeptidase, bromodomain-
containing protein, adenosine A2B recepior, isocitrate dehydrogenase, serine/threoning
kinase TPL2, discoidin domain receptor, serine/threcnine-protein kinases, IKK, MEK,

EGFR, histone deacetylase, protein kinase C, or any combination thereof,

081371 In certain embodiments, the therapeutic agent may be selected from a PI3K
{inchuding PI3Ky, PI3KS, FI3KS, PBKa, and/or pan-PI3K) whibitor, & JAK (Fanus kinase,
including JAKEIAKZ, and/or JAK?) inhibitor, a SYK {spleen tyrosine kinase) inhibitor, a
BTE (Bruton's tyrosine kinase) inhibitor, an A28 (adenosine AZR veceptory inhibitor, an
ACK {activated CDC kinase, including ACKY) inhibitor, an ASK {apoptosis signal-
regulating kinase, including ASK1) inhibitor, Auros kinase, 2 BRD {bromodomain-
containing protein, including BRI} inhibitor, & Bel (B-cell CLLvruphoma, inciuding Bel-d
and/or Bel-2) inhibitor, a CAK {UEBK-activating kinase) inhibitor, 2 CaM¥ {calmodulin-
dependent protein kinases) inhibitor, & CDK {cychu-dependent kinases, wmeluding CDE, 2,
3, 4, and/or 6} inhibitor, a CK (casein kinase, including CET andior CK2) inhibitor, a DDR

{discoidin domatn receptor, tncluding DDR T and/or DDR2) inhibitor, a EGFR inhibitor, a

5.5
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FAR {farnesoid x receptor) inhibitor, a FAK {focal adhesion kinase) inkibitor, a GSK
{giyoogen synthase kinase) fnhibitor, a HDAC (histone deacetylas e} inhibitor, an DO
{indoleamine 2,3-Hoxygenase) inhibitor, an IDH (isocitrate dehydrogenase, including TDHD
inhibitor, an KX (-Kappa-B kinase) inhibitor, 2 KDMS (Iysine demethviase) mhibitor, a
LCE (ymphocyte-specific protein tyrosine kinase} inhibitor, 8 LOX (Ivsvi oxidas se} wmhibitor,
a LOXL (lysyl oxtdase like profein, incloding LOXLL, LOXL2Z, LOXL2, LOXLA, and/ov
LOXLS) imhibitor, a MTH {(mut T homolog) inhibitor, 2 MEX ¢mit ogen-activated protein
kinase kinase) inhibitor, a matrix metalloprotease (MMP, includi Hag MMP2 and/or MMPS)
inhibitor, a mitogen-activated protein kinases (MAPK) inhibitor, 8 PIM1 ¢ programmed cell
death protein 1} inhibitor, 8 PINLL (programmed death-ligand 1) inhibitor, 2 PDGF {platelet-
derived growth factor) inhibitor, a phosphorylase kinase (FK) inhibitor, a PLK {polo-like
kinase, incloding PLK, 2, 33 inhibitor, a protein kinase {PK, meluding protein kinase A, B,
{} inhibitor, a 8TK (serine/threomine kinase) inhibitor, a STAT {signal transduction and
transcription) inhibitor, a sering/threonine-nrotein kinase inhibitor, 3 TRK {tank-binding
kinase} mhibitor, a TLR (toll-like receptor modulators, including TLR-1, TLR-2, TLR-3,
TLR-4, TER-5, TLR-6, TLR-7, TLR-8, TLR-9, TLR-16, TLR-11, TLR-12, andior TLR-13}
whibitor, 2 T {tyrosine kinase) inhibitor, 2 TPL2 (serine/threonine <inase) inkibitor, a
{EKS inhibitor, an Abl inhibitor, 2 p38 kinase inhibitor, a PYX mthibitor, a PYK inhibitor, a
o-Kif mnhibitor, a NPM-ALK inhibiior, a2 Fi-3 inkibitor, a o-Met inhibitor, a KOR inhibitor, a
TIE-2 inhibitor, a VEGFR inhibitor, a SR inhibitor, a HCK inhibitor, a LYN inhibitor, a
FYN inhibitor, a YES inhibitor, 2 chemotherapeutic agent, an imy sunotherapeutic agent, a
radiotherapeutic agent, an anti-neoplastic agent, an anti-cancer agent, an anti- profiferation
agent, an anti-Uihrotic agent, an anti-anglogenic agent, a therapeutic antibos dy, or any
combination thereof. In some embodiments, the JAK inhibitor is N-{evanemethyl4-{2-(4-
mm“p}mim@anﬁino}pyz‘imis‘;ii.s‘;.uii»}"i}b@nzamidﬁ% as named by ChemDraw {may also bo referred
to as CYTO387Y or momelotinib) and may be synthesized by the methods described in U5,
Patent No. 8,486,941, In cartain embodiment, the SyK inhibitor is &-(1H-indazol-6-y1}-N-
{&ma‘}m}miimphenyi}imi azo[ L, 2-alpyrazin-S-amine as named by ChernDraw {may also be
referved to as &-{1 H-indarol-6-y1}-N-[4-{morpholin-4-¢] phenylhmidarof 1, 2-alpyrazin-8-
amine) and may be synthesized by the methods described in UK. Patent No. & 450,321,

other embodiments, the BTK inhibitor is {S)-6-amino-9- [-{but-2-ynoyDpyrrolidin.3-y1)-7-

o

{d-phenoxypbenyTH-purin-8(0H one a8 named by ChemDraw (may also be 6-amino-9-
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IR -(2-butynovly-3-pyrrolidinyl}-7-(4-phenoxyphenyi)-7 S-dihydro-8H -purin-8-one}

and may be synthesized by the methods in ULS. Pat. No. 8,557,803,

{00138}  Chemotherapentic agents may be categotized by their mechanism of action nto,
for example, the following groups: anti-metabolites/anti-cancer agents, such as pyrinudine
analogs (floxuridine, capecitabine, and cytarabine); purine anslo gs, folate antagonists and
related inhibitors, antiproliferative/antimitotic agents inchuding natoral products such as vinca
alkaloid {vinblastine, vincristing) and microtubule such as taxane {paclitaxel, docetaxel},
vinblastin, nocodazole, spothilones and navelbine, epidipedophyliotoxins {etoposide,
tentiposide); DNA damaging agenis {sctinomvein, amsacrine, busaifan, carboplatin,
chlorambuctl, cisplatin, cyclophosphamide, Cvioxan, dactinomyein, dauncrubicin,
doxorubicin, epirubicin, iphosphamide, melphalan, merchlorehtamine, wiomyein,
mitoranirone, nitrosourea, procarbazine, taxol, taxotere, teniposide, efoposide,
tricthylenethiophosphoramidey; antibiotics such as dactinomyein {actinomycin D),
davmorubicin, doxorubicin {adriamycin}, tdarubicin, anthracyclines, mitexanirons,
bleamyeins, 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 alkyiating
agents such as nifrogen mustards cyclophosphamide and analogs, melphalan, chiorambucil},
and (hexamethyhmelamine and thiotepa), alkyl nitrosoureas {BCNUY and analogs,
streptozocin, trazenes-dacarbazinine (VIO ) antiproliferative/antimitotic antimetabolites
such as folic acid analogs (methotrexate); platinum coordination complexes {cisplatin,
oxiioplatinim, carboplating, procarbazine, hydroxyurea, mitotane, smnnoglutethimide;

goserelin, bicalutamide, nilutamide) and

i

horroones, hormone analogs {estrogen. tamoxifen
aromatase injubitors {letrozole, anastrozole); anticoagniants (heparin, synthetic heparin salts
and other inhibitors of Hwombiny; fibrinolytic agents {such as Hissue plasminogen activator,
streptokivase and urokinase}, agpirin, dipyridamole, ticlopidine, clopidogrel; anfimigratory
agents; antisecretory agents {brovelding, imrmmosuppressives tacrolimus sirolimus
azathioprine, mycophenolate; compounds (TNP-470, genistein} and growth factor inhibitors
{vascular endothelial growth factor inhibitors, fbroblast growth factor mhibitors};
angiotensin receptor blocker, nitric oxide donors; anti-sense oligonucientides; antibodies
{frastuzumab, rituximab); cell cycle inhibitors and differentiation inducers {iretinoin);

inhibitors, topoisomerase inhibitors {doxorubicin (adniar yveind, davnorubicin, dactinomyein
N N B R > v &
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eniposide, epirubicin, etoposide, idarubicin, rinotecan and mitoxantrone, topotecan,
inpotecan, campiothesing, corticosteroids {cortisone, dexamethasone, hydrocortisone,
methylpednisclone, predunisone, and prenisolone); growth factor signal transduction kinase
mnhibitors; dysfunction inducers, toxins such as Chelera toxin, ricin, Psendomonas exotoxin,
Bordetella pertuasis adenylate cyclase toxin, or diphtheria toxin, and caspase activators; and

chrowmaiin,

HIB139]  Asused herein the term "chemotherapeutic agent™ or "chemotherapentic” {or
"chemotherapy,” in the case of treatment with 2 chemotherapeutic agent} is meant to
encompass any non-profemacecys {(1.e, non-peptidic} chemical compound usefyl in the
treatment of cancer. Examples of chemotherapeutic agents include alkylating agents such as
ihiotepa and cyclophospharoide (CYTOXAN); alkyl sulfonates such as busultan, improsulfan
and piposulfan; azinidines such as benrodope, carboguone, meturedopa, and uredopa;
emyleramines and memylamelamines including slfretamine, triemylenemelamine,
triethylenephosphoramide, tristhylencthiophosphoramide and trimemylolomelamine;
acetogenins {especially bullatacin and bullatacinone); a camptothecin (including synthetic
analogue topotecany; bryostating callystating CC-1063 (inchuding s adozelosin, carzelesin
and bizelesin synthetic analogues); oryptophycing (articularly cryptophyein 1 and
cryplophyein 8); dolastating duocarmyein {including the synthetic analogues, KW-2189 and
CBI-TMI); elentherobing pancratistating a sarcodictying spongistating nitrogen mustards such
as chiorambucil, chlomaphazine, cholophosphamide, estramusiine, ifosfaide,
nmechiorethamine, mechlorethamine oxide hydrochioride, melphalan, novembichin,
phenesterine, preduimustine, trofosfamide, wract] mustard; nitrosouress such 88 carmustine,
chlororotocin, foremusting, lomustine, nimustine, ranimustine; antibiotice such as the
enediyne antibiotics {e.g., calicheamicin, especially calicheamicin garnmall and
calicheamicin phill, see, e.g., Agnew, Chem. Intl. Ed. Engl, 33:183-186 {1994); dyneruicin,
including dvoemicin A; bisphosphonates, such as clodronate; an esperamicin: as well as
neocarzinostatin chromophore and related chromoprotein enedivae antibiotic
chromomophores), aclacinomysing, actinomyeln, authramycein, arasering, bleomyeins,
cactinomyoin, carabicin, carminomycin, carzinophilin, chromomycing, dactinemyein,
dauncrubicin, detorobicin, 6-diazo-5-oxo-Le-norleucine, doxorubicin {including morpholine-
doxorubicin, cyanomorpholino-dogorubiein, 2-pyrroline-doxorubicin and deoxydoxorubicin,

epirubicin, csorubicin, idarubicin, marcellomycin, mitomyeins such as mitomyein C,
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mycophenolic actd, nogalamyein, olivomycins, peplomycin, potfiromycin, puromycin,
quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin, ubenimex, rinostatin,
zorubicin; anti-metabolites such as methotrexate and 5-fluorouract! (5-FUY; folic acid
analogues such as demopterin, methotrexate, pleropterin, trimetrexate; purine analo gs such as
fludarabine, 6-mercaptopurine, thiamiprine, thioguanine; pyrimidine analogues such as
anciigbine, aracitidine, 6-azauridine, carmofiy, cytarabine, dideoxyuridine, doxifluridine,
enocitabine, floxuriding; androgens such as calusterone, dromostanclone propionate,
cpitiostancl, mepitiostane, testolactone; anti-adrenals such as ammoglutethimide, milolane,
trilostane; folic acid replinisher such as frolinic acid; aceglatone; aldophosphamide glveoside;
aminolevulinic acid; eniluracil; amsacrine; hestrabucil; bisantrene; edatraxate; defofamine;
demecoleine; diaziquone; elformthine; elliptinium acetate; an epothilone; etoghucid; galtium
nitrate; hydroxyurea; lentinan; leucovorin; lonidamine; maytansinoids such as mayiansine
and ansamitocing; miloguazone; mitoxantrone; mopidamol; nitracrine; pentostating phenamet;
pirarubicin; losoxantrone; fluoropyrimidine; folinic acid; podophyitinic acid; 2-
ethylhydrazide; procarbazine; PSK{r): razoxane; thizoxing sizofiran; spirogermanium;
tenuazonic acid; triaziguone; 2,22 ricUorotriemylamine; trichothecenes {cspecially T-2
toxin, verracurin A, roridin A and anguidine); urethane; vindesing; dacarbazine:
mannomostine; mitobronitol, mitolactol; pipobroman; gacytosine; arabinoside ("Ara-0");
cyclophosphamide; thiopeta; taxoids, ¢.g., paclitaxel (TAXOL(r) and docetanel
{TAXOTERE(r)); chlorambucil; gemcitabine (Gemzar(n)), 6-thicguanine; mercaptopurine;
methotrexate; platiuam analogs such as claplatin and carboplating vinblastine; platinum;
etoposide (VP-16); thosfamide; mitroxanirone; vancristine; vinorelbine (Navelbine(r)y;
novantrone; teruposide; edatrexate; daunomycin; aminopterin; xeoloda; ibandronate; CPT-11;
topotsormerase inhibitor RFS 2000; difflucromethylomithine (DMFO); retinoids such as
retinoic acid; capecitabine; FOLFIRI (fluorouracil, leucovorin, and irinotecan) and
pharmaceutically acceptable salts, acids or derivatives of any of the above. One or more

chemotherapeutic agent are used or included in the present appHeation.

(001481 Also included in the definition of "chemotherapeutic agent” are anti-hormonal
agents that act to regulate or inhibit hormone action on tumors such as anti-estrogens and
selective estrogen receptor modulators (SERMs), including, for example, tamoxifen
{including Nolvadex ™), raloxifene, droloxifens, 4-hydroxytamoxifen, triexifene, keoxifene,

LY117018, onapristone, and toremifene (Fareston(r)); inhibitors of the enzyme aromatase,
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which regnlates estrogen production in the adrenal glands, such as, for example, 4(3)-
jraidazoles, aminoglutethinaide, megestrol acetate (Mogace(r)), exemestane, formestane,
fadrozole, vorozole {(Riviser(r}}, Jetrozole (Femara(r}), and anastrozole (Arimidex{r).j; and
anti-androgens such as flutamide, nilutamide, hicalutamide, leuprohde, and goserelin; and

pharmaceutically acceptable salts, acids or derivatives of any of the above.

[60141] The anti-angiogenic agents include, but are not Himited to, retinoid acid and
derivatives thereof, 2-methoxyestradiol, ANGIOSTATING), ENDOSTATING), suramin,
squalamine, tissue inhibitor of metalloproteinase-1, tiseue inhibitor of metalloproternase-2,
plasminogen activator inhibiior-1, plasminogen activator inbibitor-2, cartilage-derived
inhibitor, paclitaxel (nab-paclitaxel}, platelet factor 4, protamine sulphate {clupeine),
sulphated chitin derivatives {prepared from gueen crab shells), sulphated polysaccharide
poptideglvean complex {sp-pg), staurosporing, modulators of matrix metabelism, inchading
for example, proline analogs {{1-azetidine-2-carboxylic acid (LACA}, cishydroxyproline, d.i-
3 4-dehydroprotine, thiaproline, .alpha.-dipyridyl, beta-aminopropionitrile fumarate, 4-
propyl-S-{4-pyridinyl}-2(3h}-oxazolone; methotrexate, mitoxantrone, heparin, interferons, 2
macroglobulin-seram, chirop-3, chymostaiin, beta-cyclodextrin tetradecasulfate, epOnemyQin;
fumagillin, gold sodium thiomalate, d-penicillamine (CDPT), beta-1-anticoliagenase-serum,
alpha-2-antiplasmin, bisantrene, lobenzarit disodium, n-2-carbox yphenyl-4-chloroanthronilic
acid disodivm or "CCAY, thalidomide; angiostatic sievoid, cargboxynaminolmidazole;
metalloproteinase inhibitors such as BB94. Other anti-angiogenesis agents include antibodies,
preferably monoclonal antibodies against these angiogenic growth {actors: beta-FOF, alpha-
FGF. FOF-5, VEGE isoforms, VEGP-C, HGF/SF and Ang-1/Ang-2. See Ferrara N, and
Alitale, K. "Clinical application of angiogenic growth factors and their inhibitors™ (1999}

WNature Modicine 5:1359-1364.

31421 The anti-fibrotic agents include, but are not Himited to, the compounds such as
beta-aminoproprionitrile (BAPN), as well as the compounds disclosed in LS. Pat. No.
4,965,288 to Palfreyman, et al., issued Oct. 23, 1990, entitled "Inhibitors of tysyl oxidase,”
relating to inhibitors of lysy! oxidase and their use in the treatment of diseases and conditions
associated with the abnormal depoaition of collagen; U.8. Pat. No, 4,997,854 to Kagan, et al,,
issned Mar. 5, 1991, entitled "Anti-fihrotic agents and methods for inhibiting the activity of
lysyl oxidase in situ using adjacently positioned diamine analogue substrate,” relating to

compounds which inhibit LOX for the treatment of varions pathological fibrotic states, which
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ave herein incorporated by reference. Further exemplary inhibitors are described in U.S. Pat.
No. 4,943,593 to Palfreviman, et al., issued Jul. 24, 1990, entitled "Inhibitors of lysyl
oxidase,” relating to compounds such as 2-isobuiyi-3-fluore-, chloro-, or bromeo-allylamine;
as well as, e.g., U.S. Pat. No. 5,021,456, 11.S. Pat. No. 5,5059,714; U.S. Pat. No. 5,120,764,
U.S. Pat. No. 5,182,297; U.S. Pat. No. 5,252,608 (velating to 2-{1-naphthyloxymeryl)-3-
fhuoroallylamine); and U.S. Patent Application No. 2004/0248871, which are herein
incorporated by reference. Exemplary anti-fibrotic agents also include the primary amines
reacting with the carbonyl group of the active site of the lysyl oxidases, and more particnlarly
those which produce, after binding with the carbonyl, a product stabilized by resonance, such
as the following primary amines: emylenernamine, hydrazine, phenylbydrazine, and their
derivatives, sermicarhazide, and urea derivatives, amivonitriles, such as beta-
aminopropionittile (BAPN), or 2-nitroethylamine, unsaturated or saturated haloamines, such
as 2-hromo-ethylamine, 2-chloroethylamine, 2-triffuorcethylamine, 3-bromopropylamine, p-
halobenzylamines, selenohomocysieine 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 aldehvde derivatives originating from the
sxidative deamination of the lysy! and hydroxylysyl residues by the lysyl oxidases, such as
the thiclamines, in particular D-penicillamine, or s analogues such as 2-aming-S~mercapto-
5.methyihexanoic acid, D-2-amine-3-methyl-3-((2-acetamidocthylydithiojbutanoic acid, p-2-
amino-3-methyl-3-((Z-aminocethyljdithio)butanote acid, sodium-4-({p-1-dimethyl-2-amino-2-
carboxyethyljdithio}butane sulpburate, 2-acetamidoethyl-2-acetamidoethanethiol sulphanate,

sodium-4-mercaptobutanesulphinate trilyydrate.

88143}  The tmmunotherapeutic agents include and are not linited to therapentic
antihodies suitable for treating patients; such as abagovorab, adecatumurmab, afutuzumab,
alemtuzumab, altumomab, amatuximab, anatumomah, arcitumormab, bavitnximab,
hectimomab, bevacizamab, bivatuzumab, blinafumomab, brentuxitab, cantuzomab,
catumaxomab, cetuximab, cifatuzumaly, cixutumumab, clivatuzomab, conatumumab,
daratumumab, droriiumab, duligotumab, dusigitumah, detumomab, dacetuzumab,
daloturumab, ecromeximab, elotuzumab, ensituximab, ertumaxomab, etaractzumab,
fartetuzumab, ficlatozumab, figihumumab, flanvotumab, futuximab, ganitumab, gerntuzumab,
girentuximab, glembatunnunab, thritumomab, igovomab, imgatuzumab, indstuximab,

inotuzumab, inteturnumab, ipilimumab, iratumumab, labetazumab, lexatumumab,
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Hnturumab, lorvotuzumab, lucaturmunab, mapatumuomash, matuzamab, milatuzumab,
minretumomah, mitumomab, moxctumomab, narmatumab, naptumomaly, neciturnumab,
nimoetuzamab, nofetumomabn, ocaratuzumab, ofatumamab, olaratumab, onartuzumab,
eportuznmab, oregovomab, panttumumab, parsatuzumab, pairitumab, perntumomab,
pertuzmanab, pintiromab, pritumumab, racotumomab, radretumab, nlotumumab, rituximab,
robatumumah, satumomab, sibrotozomab, silluximab, simtuzumab, solitomab, tacatuzumab,
taplitnmomab, tenatumomab, teprotumusmab, tigatuzumab, tositumomab, trastuzumab,
tucotuzumab, ublituximab, veltuzumab, vorsetuzurmab, votumumab, zalutumurnab,
ohinstuzomab, CC49 and 3F8. The exemplified therapeutic antibodies may be further
labeled or combined with a radioisolope particle, such as indiwg Io 111, yiteium Y 90, iodine

=131

[00344] The application also provides method for treating a subject who is undergoing one
or more standard therapies, such as chemotherapy, radiotherapy, iinmunotherapy, surgery, or
combination thereof. Accordingly, one or more therapeutic agent or inhibitors may be
administered before, during, or after administration of chemotherapy, radiotherapy,

immunctherapy, surgery or combination thereot

1001451 Other examples of chemotherapy freatments {including standard or experimental
chemuotherapies) are described below. In sddition, treabment of certain lymphomas i3
reviewed in Cheson, B.D., Leonard, 1P, “Monoclonal Antibody Therapy for B-Cell Nop-
Hlodgkin’s Lymphoma” The New England Journal of Medicine 2008, 359(6), p. 613-626; and
Wierda, W.(, “Current and Investigational Therapies for Paticnts with CLL” Hematology
2006, p. 285-294. Lymphoma incidence patterns in the United States 15 profiled in Morton,
L.M., er ol “Lymphoma Incidence Patterns by WHO Subtype in the United States, 1992-
20017 Bload 2006, 107(1), p. 265-276.

B0146]  Fxamples of immunotherapeutic agents include, but are not limited to, rituximab
{such as Rituxan}, alemivzumab (such as Campath, MabCampath}, anti-CD1 8 antibodies,
anti-C020 antihodies, anti-MN-14 antibodies, anti-TRAIL, Anii-TRALL DR4 and DR3S
antibodies, anti-CD74 antibodies, apolizumab, bevacizamab, CHIR-12.12, epratuzumab
(hL.L2- anti-CD22 humanized antibody), galiximab, ha20, ibritumomab fiuxetan,
hamilizimab, milatuzamab, ofatunumab, PROT31621, SGN-40, WT-1 analog peptide

vaceing, WT1 126-134 peptide vaccine, tositumornab, autologous human tumor-
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derived HSPPC-96, and veltuzumab. Additional immunotherapy agents includes using
cancer vaceines based upon the genetic makeup of an individual patient’s tumor, such as

tymphoma vaceine example is GTOP-92 (MyV ax™),

(60147 Fxamples of chemotherapy agents include aldesleukin, alvocidib, antineoplaston
482-1, antineoplaston A10, anti-thymeoevte globulin, amifostine trihydrate,
aminccamptothecin, arsenic trioxide, beta alethine, Bel-2 family protein inhibitor ART-263,
ABT-199, BMS-345541, bortezomib (Velcade@}, bryostatin 1, busulfan, carboplatin,
campath-1H, CC-5103, carmustine, caspofungin acetate, clotarsbine, cisplatin, Cladribine

{ Leustarin}, Chiprambucil (Leukeran), Curcumin, eyclosporine, Cyclophosphamide
{Cyloxan, Endoxan, Endoxang, Cyclosting, cytarabine, denilenkin diftitox, dexamethasone,
DT PACE, docetaxel, dolastatin 10, Doxorabicin (Aﬁria&n}'cin@, Adriblastine), doxorubicin
hydrochloride, enzastaurin, epoetin alfa, etoposide, Bverolimus (RADOGL), fenretinide,
filgrastim, melphalan, mesna, Flavopiridol, Fludarabine (Fludara), Geldanamyein (17-AAG),
ifosfamide, irinotecan hydrochloride, ixabepilone, Lenalidomide (Revlimid@ﬁ CC-5013),
tymphokine-setivated killer cells, melphalan, m ethotrexate, mitoxantrone hydrochionide,
motexafin gadolinium, mycophenolate mofetil, nelarabine, oblirversen (Genasense)
Obatociax (GX15-070), oblimersen, octreotide acetate, omega-3 fatty acids, oxaliplatin,
paclitaxel, PDO332991, PEGylated Hposomal doxorubicin hydrochloride, pegfilgrastim,
Pentstatin (Nipent), perifosine, Prednisolone, Prednisone, B-roscovitine (Sehicilib, CYT202),
recombinant interferon alfy, recombinant interlenkin-12, recombinant interfeulin-11,
recombinant fit3 ligand, recombinant human thrombopoietin, rituximab, sargramostim,
sildenafil citrate, simvastatin, sirolimus, Styrvl saiphones, tacrolinus, tanespimycin,
Ternsirolimus (CCI-779), Thalidomide, therapeutic allogensic lymphocytes, thiotepa,
tipifarnib, Veloade®™ (bortezorib or PS-341}, Vineristine {Oncoviny, vineristine sulfate,
vinorethine ditartrate, Vorinostat (SAHA), vorinostat, and FR (fludarabine, rituximab),
CHOP (cyclophosphamide, doxorubicin, vincristine, prednisone}, CVF {cyclophosphamide,
vincristine and preduisone}, FOM (fladarabine, eyclophosphamide, mitoxantrone), FCR
(fludarabine, cyclophosphamide, rifuximab), hyperCVAD (hyperfractionated
evclophosphamide, vineristine, dexorubicin, dexamethasone, methotrexate, cytarabine), ICE
{iphosphamide, carboplatin and etoposide), MCF (mitoxanirone, chiorambucil, and
preduisolone), R-CHOP (ritudmab plus CHOP), R-CVE {rituximab plus CVE}, RFCM
{rituximab plus FCM), B-ICE (rituximab-ICE), and R-MCP (R-MCP}.
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[00148]  The therapeutic treatments can be supplemented or combined with an y of the
abovementioned therapics with stem cell transplantation or treatment. (e example of
modified spproach is radicimmunotherapy, wherein a monocional antibody is combined with
a radivisotope particle, such as indivm In 111, vitriom Y 90, iodine I-131. Examples of
combination therapies include, but are not limited to, lodine-131 tositumomab (Bexxm'@}

Yitrium-80 ibritumomab tioxetan (Zevalin®), Bexxar™ with CHOP.

[89148]  Other therapeutic procedures include peripheral blood stem cell transplantation,
autologous hematopoietic stem cell transplantation, autologous bone marrow transplantation,
antibody therapy, biological therapy, enzyme inhibitor therapy, total bod v irradiation,
infusion of stem colls, bone marrow ablation with stem cell support, ix vitro-treated
peripheral blood stem cell fransplantation, wubilical cord hlood fransplantation,
unmunoenzyme technigue, phatmacological study, low-LET cobalt-60 gamnma ray therapy,
bleomyein, conventional surgery, radiation therapy, and nonmyeloablative allogeneic

hematopoietic stem cell transplantation.

[08158]  In some embodiments, the methods inchude administering a compound of the
formula described herein or a pharmaceutically acceptable salt, isomer, prodrug, or sofvats
thereot, in a therapeutically effective smount to a humean in need thereof. The method can he
employed to treat a patient who has or is believed to have a disease or condifion whose
symptoms or pathology 1s mediated by expression or activity of PI3KS and/or PI3KEB. The

patient may be a mammal or a human.. In certain embodiments, the patient 15 g human.

{80181} “Treatment” or “treating” is an approach for obtatning beneficial or desived results
including clinical results. Beneficial or desired clinical results may include one or more of
the following: a} inhibiting the disease or condition (e 2. decreasing one or more symptoms
resulting from the disease or condition, and/or diminishing the extent of the disease or
condition}; b} slowing or arresting the developent of one or more clinical symptoms
associated with the disease or condition (e z., stabilizing the disease or condition, preventing
or delaving the worsening or progression of the disease or condi tion, and/or preventing or
delaying the spread {e.g., metastasis) of the disease or condi tion}; and/or ¢} relieving the
discase, that is, causing the regression of clinical symptors {e.g., ameliorating the disease

state, providing partial or total remission of the disease or coundition, enhancing the effect of
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another medication, delaying the progression of the disease, increasing the quality of life,

and/or prolonging survival,

{08152} “Prevention” or “preventing” means any trestment of a disease or condition that
causes the clinical symptoms of the disease or condition not to develop. Compounds may, in
some embodiments, be administered o a subject (including a human) who is at risk or has a

famtly hastory of the disease or condition,

961531 “Subject” or “patient” refer to an aniroal, such as a mammal (includin g a human),
that has been or will be the object of freatment, observation or experiment. The methods
described herein may be useful in human therapy and/or veterinary applications. In some
embodiments, the subject is a mammal. In one embodiment, the subject is a human. “Human
in need thereot” refers 10 a huroan who may bave or is suspect to have diseases, or disorders,
or conditions that would benefit from certain treatment; for example, being treated with the
PI3K inhibitor of the compounds according to the present application. In certain
embodiments, the subjoct may be a human who (1) has not received any treatroent including
chemotherapy treatment, {i1) is substantially refractory to at least one chemotherapy
embodiments, the subject is refractory to at least one, at least two, at least three, or at least

four chemotherapy treatments (including standard or experimental chemotherapies).

[00184]  The terms “therapeutically effective amount” or “effective amount” of a
cornpound of the present application or a pharmaceutically sccoptable salt, 1somers, prodrug,
or solvate thereot, mean an amount sufficient to effect treatment when administered 1o &
subject, o provide a therapeutic benefit such as amelioration of symptoms or slowing of
disease progression. For example, a therapeutically effective amount may be an amount
sutficient fo decrease a symptom of a disease or condition responsive to inhibition of PI3KS
and PI3KS activity. The therapeutically effective amount may vary depending on the subject,
and disease or condition being treated, the weight and age of the subject, the severity of the
disease or condition, snd the manner of administering, which can readily be determined by

one of ordinary skill in the art.

[08155] o addition to the therapeutic uses, the compounds described herein have the

selectivity or selective inhibition to certain PI3K isoforms. In one embodiment, the
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compounds have selectivity to PI3KS. In some embodiments, the compounds have
seloctivity to PI3KS. In vet other embodiments, the compounds have selectivity to PI3 KB
and PI3KG. The selectivity to PIIK isoforms may be determined by measuring the
comapound’s activity in inhibiting certain PI3K isoforms using the assay deseribed in the
cxample below or the methods commonly used. It is understond 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-folds.

[98156]  The term “inhibition” indicates a decrease in the baseline activity of a bivlogieal
activity or process. The term “inhibition of activity of PI3K isoforms” or variants thereof
refer to a decrease in activity in any PI3K isoform {e.g., alpha, beta, gamma, or delta) as a
direct or indirect response to the presence of a cornpound of any of the formula described
herein relative to the activity of PI3K isoform in the absence of such compound. “Inhihition
of PI3K.S and/or PI3KJ 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 PI3KE and/or PI3KJ in the absence of such compound. In
some embodiments, the inhibition of PI3K isoform activities may be compared in the same

subject prior to ireatment, or other subjects not receiving the treatment,

{B0R37]  Without being bound to any theory, the decrease in the activity of PI3K may be
due to the divect interaction of the compound with PI3K, or due io the interaction of the
commpounds described hereln with one or more other factors that affect PI3X activity., For
example, the presence of the compounds may decrease the activities of PI3KS and/or PI3KB
by directly binding to PI3K3 and/or PI3KJ, by causing (directly or indirectly) another factor
to decrease PI3KS and/or PI3KE activities, or by {(directly or indivectly} decreasing the

amount of PI3KS and/or PI3KP present in the cell or organisn.

[B8158]  The term “PI3K inhibitor™ or variant thereof refers to a compound that inhibits the
activity of PI3K. The term “PI3K isoform selective inhibitor™ or variant thereof refers to a
compound that inhibits the activity of one or more PI3K isoforms more effectively than the
other remaining PI3K isoforms. By way of example, the term “PI3K§ selective inhibitor”
generaily refers to a compound that inhibits the activity of the PI3KB isoform more

effectively than other isoforms of the PI3K family, and the term “PI3KS selective inhibitor”
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generally refers to & compound that inkibits the activity of the PI3KS soform more
effectively than other isoforms of the PI3K family. The term “dual PIAK S/ selective
inhibitor” generally refers to a compound that inhibits the activity of both PI3KS and PI3KB

isoforms more effectively than other isoforms of the PI3K family {e.g., PBKRa oy 7).

106159]  The relative efficacies of compounds as inhibitors of an enzyme activity {or other
hictogics] activity) can be established by determining the concentrations at which each
compound inhibits the activity to a predefined extent and then comparing the resulis. In one
embodiment, the efficacy of a compound ag an inhibitor of one or wore PIAK isoforms can be
sneasured by the compound conceniration that inhibits 30% of the activity in a biochemical
assay, i.e., the 50% intubitory concentration or “ICse”. The determination of 10y vahues can
he accomplished using conventional techniques koown o the ari, including the technigues
described in the Examples below. In genersl, an 1Cs; can be determiined by measuring the
activity of a given enzyme in the presence of a range of concentrations of the compound
under the study. The experimenially obiained values of enzyme activity may then be plotted
against the compound concentrations used. The concentra tion of the inhibitor that shows
50% enzyme activity {as compared to the aclivity in the absance of any inhibitor} is taken as
the ICs; value. Analogously, other inhibitory concenirations can be defined through
appropriate determinations of activity. For example, in some settings it may be desirable to

establish a 90% inhibitory concentration, e, 1.

160166]  According to the present application, 3 PI3K] selective inhibitor is a compound
that exhibits a 0% inhibitory concentration (ICs} with respect to PIKS that s at least 10-
fold, at least 20-fold, at least 30-fold, at least 50-fold, at least 100-fold, at least 200-fold, or at
least 500-fold lower than the 1Cs with respect to either PI3Kw o PI3Ky or both PI3K o and
PI3Ky. In addition, a PI3KS/P selective inhibitor is a compound that exhibits a 30%
inhibitory concentration (1Cso) with respect to PI3K B and PI3KS that is af least 10-fold, at
feast 20-fold, at least 30-fold, at least 50-fold, at least 75-fold, at least 100-fold, at least 200-
fold, and at least 500-fold lower than the ICs with respect 1o either PI3Ka or PI3KYy. The
dual P3RS/ selective inhihitor may have the same or similar s 10 both PIZKS and PI3KP
ot may have different ICs to either PI3KS or PI3KS. Asused herein, the term “potency,”

“notent,” or variants thereof refer to the compound exhibiting an 1Csy value that is less than
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100 M. When comparing two compounds, the compound that exhibits a lower ICs value is

referred 1o as 2 more potent inhibitor.

{88161} The compounds of the present application exhibit unexpected selectivity to
PISED. As shown in the example, certain compounds disclosed herein (e.g. in Table 1)
exhibit fow ICsp values {e.g. | to 100 nM} to both PI3KB and PI3KS. Additionally, certain
compounds selected from Compounds 1-164 exhibit low 105 values {e.g. 1 to 100 nM) to
both PI3KE and PI3KS. Also, certain compounds of formula (1) exhibited at least between
10-fold to 400-fold lower ICs, values for PI3KS than PI3Ky, supgesting the compounds
exhibit more selectivity to PI3KE compared to PI3Ky {i.e., inhibits the activity of the PI3KB
wsoform more effectively than the PI3Ky isoform as shown hy the PRRKY/PI3KS ratio). Also,
certain compounds of the present application exhibited at least between 10-Told to 400-faid
ower 1Csp values for PI3KE than PI3KYy, suggesting the compounds exhibit more selectivity
to I3 compared to PI3Ky (i.e., inhibiis the activity of the PI3KS isoform more effectively
than the PI3Ky isoforro as shown by the PI3Ky/PI3KR ratio). Moreover, the compounds
deseribed herein exhibit selectivity to both PI3K and PI3KS. The compound of (8)-2,4-
digrnino-6-{{ 1-{3-chlore-4-ox0-3-phenyl-3 4-dihyvdroquinazolin-2-
yhethylhaminopyrimidine-3-carbonitrile, described in US Provisional Application No.
61/745,437, exhibited less selectivity to PI3Ky {e.g. the PI3Ky/PI3K ratio is less than 1+
fold). The results of the present application suggest that certain compounds described herein
are dual selective inhibitors of PI3KA and FI3K{ and exhibit more selectivity to

PI3KP compared to PI3Ky.

88162} Each of the patents and the patent applications provided in the present application
P P bp B i PP

is hereby incorporated by reference in the entirety.

[96163]  The methods described herein may be applied to cell populations in vive or ex
vive, “in vive” means within a living individual, as within an animal or human, In this
context. the methods described herein may be used therapeutically in an individual. “Fx
vive” means outside of a living individual. Examples of ex vive cell populations include in
vitro cell coltures and biological samples including fluid or tissue samples obtained from
individuals. Such samples may be obtained by methods well known in the art. Exemplary

biological fiuid samples include blood, cerebrospinal flwid, urine, and saliva. Exemplary
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Hssue samples include tumors and biopsies thereof. In this context, the compounds may be
used for a variety of purposes, including therapestic and experimental purposes. For
example, it may be used ex vive to determine the optimal schedule and/or dosing of
administration of a PI3K selective inhibitor for a given indication, cell type, individual, and
other parameters. Information gleaned from such use may be used for experimental purposes
or in the clinic to set protocols for in vivo treatment. Other ex vive uses for which the
mvention may be suited are described below or will become apparent to those skilled in the
art. The compounds of the formula described herein or & pharmaceutically acceptable salt,
prodrag, or solvate thereof, may be further characterized to examine the safety or tolerance
dosage in human or noo-hwman subjects. Such properties may be examined osing commonly

known methods o those skilled in the art.

[00164] Compared to other PI3K isoforms, PI3KS is generally expressed in bematopoietic
cells. Also, PISKJ is generally expressed in cancer cells. Aberrant proliferation of cells
often interferes with normal tissne function, which may result in abnormal cellular response
such as immunity, mflammation, and/or apoptosis. The sclective inhibitors to PI3KS and/or
PI3KP are useful in treating, inhibiting, or preventing aberrant proliferation of cancerous

and/or hematopotetic cells and ameliorating the symptoms and secondary conditions.

081651 The compounds described herein may be used to tfreat subiects having various
disease states, disorders, and conditions (also collectively referred to as “indications™)
associated with PI3K isoforms or their activities. As used herein, the tenms “diseases,”

RS

“disorders,” “conditions” are used interchangeably. Such indications may inclhude, for
example, cancer, including hematologic malignancies {e.g. leukemias and lymphomas,
myeloproliferative disorders, myelodysplastic syndromes, plasma cell neoplasms) and solid
tumors, inflamimation, fibrosis, allergic conditions (including hypersensitivity),
cardiovascular diseases, neurodegenerative dissases, renal disorders, viral infections, obesity,

and autoimmune diseases.

{B8166]  In other embodiments, the compounds described herein may be used to treat
cancers that are mediated by, dependent on, or associated with PI3K activity, In certain
embodiments, the disease or condition is an awtolmmune disease, an inflammatory disease, or
a cancer. In some embodiments, the disease or condition is chosen from theumatoid arthritis,

ostecarthritis, atherosclerosis, psoriasis, systemic lupus erythematosus, multiple sclerosis,
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inflammatory bowel disease, asthma, chronic obstructive ajvways disease, preumonitis,
dermatitis, alopecia, nephritis, vasculitis, atherpsclerosis, Alzheimer’s discase, hepatitis,
primary hiliary cirrhosis, sclerosing cholangitis, diabetes { including type | diabetes), acule
rejection of transplanted organs, lymphomas, multiple myelomas, leukemias, neoplasms and

soshid turmors.

[863167]  In other embodiments, the disease is a solid tumor. By way of examples, the solid
temor includes but is not limited fo pancreatic cancer, bladder cancer, colovectal cancer,
breast cancer, prostate cancer, renal cancer, hepatocellular cancer, lung cancer, ovarian
cancer, cervical cancer, rechurn cancer, liver cancer, kidney cancer, stomach cancer, skin
cancer, gasiric cancer, esophageal cancer, head and neck cancer, melanoma, neurcendocrine
cancers, NS cancers {e.g., neuroblastomay, brain tumors {e.g., glioma, anaplastic
oligodendroghiora, adalt globlastoma multiforme, and adult anaplastic astrocytomal, bone
cancer, o soft tissue sarcoma. In some cmbodiments, the solid tumor is non-small cell lung
cancer, smali-cell lung cancer, colon cancer, CNB cancer, melanoma, ovarian cancer, renal

cancer, pancreatic cancer, prostate cander, of breast cancer.

38168] The present application also provides a method for treating a human in need
thereof, who has or is suspected of having a disease or condition responsive oF believed to be
responsive to the inhibitien of PI3KS and/or PI3Kp activity by administering to the subject a
compound of the formulae described hereinora pharmaceutically acceptable salt,

enantiomer, atropisomer, tastomer, prodeug, or soivate thereof.

(00169]  Additionally, the application provides a method of inhibiting kinase activity of a
PIIKS and/or PI3KP polvpeptides by contacting the polypeptides with a compound of the
formulae described herein or a pharmaceutically acceptable salt, isomer, prodrug, solvate, or

a mixiure thereof.

(061707 Moreover, the application provides a method of decreasing cell viability,
increasing ool death or apoptosis, increasing interference with PI3K signaling pathways
{including AKT, 86RP, ERK phosphorylation), and/or reduction in chemokine production
with an effective amoun of a compound of any of the formulae deseribed herein or a

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

[
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{60171} The application further provides a method of disrupting leukocyie function
comprising contacting the leukocvtes with an effective amount of a compound of any of the
formulae deseribed herein or a pharmaceutically acceptable salt, isomer, prodrug, solvate, or

a myixture thereof, in a buman in need thereof,

{00172]  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 herein or a pharmaceutically acceptable salt, tsorer, prodrug, solvate, or

a mixture thereof

881731 Provided hereln are also kits that include a compound of the fornmilae of the
present application or a pharmaceutically aceeptable salt, isomer, prodrug, or solvate thereof,
and suitable packaging. In one embodiment, a kit further includes instructions for use. Tn one
aspeet, a kit includes a compound of the formulae deseribed herein or a pharmaceutically
accepiable salt, isomer, prodrug, or soivate thereof, and a label andfor instractions for use of
the compounds in the treatment of the indications, including the diseases or conditions,

deseribed herein,

[66174]  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 thereot, in & suitable container, The container may be a vial, 1ar, ampoule, preloaded

syringe, and intravenous bag.

Pharmacentical Compositions and Modes of Administration

88175} Compounds provided herein are usually administered in the form of
pharmacentical compositions. Thus, provides herein are also pharmaceutical compositions
that contain one or more of the compounds of any of the formulae disclosed herein or a
sharmaccutically accepiable salt, isomers, prodrug, or solvate thereot, and one or more
pharmaceutically aceeptable vebicles selected from carriers, adjuvanis and excipients.
Suitable pharmaceutically acceptable vehicles may include, for example, inert solid diluents
and fillers, diluents, including sterile aqueous solution and various orgame solvents,

permeation enhancers, solubilizes and adjuvants. Such composilions are prepared in g manner
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well known in the pharmacentical art. See, e.g.. Remington’s Pharmaceutical Sciences, Mace
Publishing Co., Philadelphia, Pa. 17th Bd. (1985); and Modern Pharmaceutics, Marcel
Beldeer, Inc. 3rd Hd. (G.8. Banker & C.T. Rhodes, Rds.}.

[00176]  The pharmaceutical compositions may be administered in either single or multiple
doses. The pharmacentical composition may be administered by various methods mnchuding,
for example, rectal, buccal, intranasal, and transdermal routes. In certain embodiments, the
pharmacentical composition may be administered by intra-arterial injection, infravencusly,
intraperitoneally, parenterally, intramuscuolarly, subcutaneously, orally, topically, or as an

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

[08177]  One mode for administration is parenteral, for example, by injection. The forms in
which the pharmaceutical compositions described herein may be incorporated for
administration by injection include, for example, agqueous or oil suspensions, or emulsions,
with sesame oil, com oil, cottonseed o], or peanut oil, as well as elixirs, mannitol, dextrose,

or a sterile agueous solution, and similar pharmaceutical vehicles,

{00178]  Oral administration may be another route for administration of the compounds
described herein. Administration may be via, for example, capsule or enteric coated tablets.
In making the pharmaceutical compositions that include at least one compound of any of the
formulae deseribed herein or a pharmaceutically acceptable salt, prodrug, or solvate thereot,
the active ingredient is usually dituted by an excipient and/or enclosed within such a cartier
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 Houid material, which acis
as a vehicle, carrier or mediom for the active ingredient. Thus, the compositions can be in the
form of tablets, pills, powders, lozenges, sachets, cachets, elixirs, suspensions, somusions,
sotutions, syrups, aerosols (as a solid or in a Hquid medium), ointments 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

pharmaceutical composition is in the form of tablets,

081781 Some examples of suitable excipients include lactose, dextrose, sucrose, sorbitol,
mannitol, starches, gum acacia, calelum phosphate, alginates, tragacanth, gelatin, calcium

silicate, microcrystalline celtulose, polyvinvlpyrrolidone, celiulose, sterile water, syrap, and
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methyl cellalose. The formmlations can additionally include lubricating agents such as tale,
magnosium stearate, and mineral oil; wetting agents; emulsifying and suspending agents;
preserving agents such as methyt and propyvihydroxy-benzoates; sweetenin g agents; and

flavoring agents.

[B0180]  The compositions that include at least one compound of any of the formulae
described herein or a pharmaceutically acceptable salt, isomer, prodrug, or solvate thereof)
can be formudated so as to provide quick, sustained or delayed release of the active ingredient
afler administration to the subject by emploving procedures known in the art, Conirolled
release drug delivery systems for oral administration include osmotic pumnp systerns and
dissolutional systems containing polymer-coated reservoirs or drug-polymer matrix
tormulations, Examples of controlied release systems are given in U8, Patent Nos,
3,845,770; 4,326,525, 4,902,514 and 5,616,345, Another formulation for use in the methods
of the present invention employs transdermal delivery devices {“patches”™). Such transdermal
paiches may be used to provide continuous or discontinuous infusion of the compounds
described herein in controlled amounts. The construction and use of transdermal patches for
the delivery of pharmaceutical agents is well known in the art. See, ¢ g., U.S. Patent Nos,
2.023.252, 4,992,443 and 5,001,139, Such patches may be constructed for continuous,

puisatile, or on demand delivery of pharmaceutical agents.

{00181]  For preparing solid compositions such as tablets, the principal active ingredient
may be mixed with a pharmaceutical excipient to form a solid preformulation composition
containing & homogeneous mixture of a compound of any of the above formulae or a
pharmaceutically acceptable salt, prodrug, or solvate thereof, When refersin g to these
preformulation compositions as homogeneous, the active ingredient ma ¥ be dispersed evenly
throughout the composition so that the composition may be readil y subdivided into equally

effective unit dosage forms such as tablets, pills and capsules,

[60182] The tablets or pills of the compounds described herein may be coated or otherwise
compounded to provide a dosage form affording the advantage of prolonged action, or to
protect from the acid conditions of the stomach. For exanple, the tablet or pill can include an
inner dosage and an outer dosage component, the laiter being in the form of an envelope over
the former. The two components can be separated by an enteric layer that serves to reaist

disintegration in the stomach and permit the inner component to pass iyact into the

~uf
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duedenum or to be delayed in release. A variely of materials can be used for such enteric
layers or coatings, such malerials including a number of polyvmeric acids and mixtures of

polymeric acids with such materials as shellac, cetyl alechol, and celtulose acetate.

[00183] Compositions for inhalation or insufflation may include solutions and suspensions
in pharmacentically acceptable, agueous or organic solvents, or mixtures thereof, and
powders. The Hquid or solid compositions may contain suilsble pharmaceutically acceptable
excipients as described supra. In some embodiments, the compositions are administered by
the oral or pasal respivatory route for local or systemic effect, In other embodiments,
compositions in pharmaceutically acceptable solvents may be nebulized by use of inert gases.
Nebulized solutions may be inhaled direetly from the nebulizing device or the nebulizing
device may be attached to a facemask tent, or intermittent positive pressure breathing
machine. Solution, suspension, or powder composiiions may be administered, preferably

orally or nasally, from devices that deliver the formmlation i an appropriate manner,

{00184}  The specific dose level of a compound of the formulae described herein for any
particular subject will depend upon a variety of factors including the activity of the specific
compound employed, the age, body weight, general health, sex, diet, time of administration,
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 may be
expressed as a number of milligrams of a corapound of the formula per kilogram of the
subject’s body weight (mg/kg). Dosages of between about 0.01 and 200 mg/kg may be
appropriate. In some embodiments, about 0.01 and 150 mg/kg may be appropriate. In other
embodiments a dosage of between 0.05 and 100 mg/kg way be appropriate.  Normalizing
according to the subject’s body weight is particularly useful when adjusting dosages between
subjects of widely disparate size, such as occurs when using the drog in both children and
adult humans or when converting an effective dosage in a non-human subject such as dogto a

dosage suitable for a human subject.

{60185]  The daily dosage may also be described as a total amount of a compound of the
formulae admirgstered per dose or per day. Daily dosage of 2 compound may be between

about 1 mg and 2,000 mg, between about 1,000 to 2,000 mg/day, between about 1 to 1,000
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mg/day, between about 1 to 300 my/day, between about 100 to 150 mg/day, between about |
to 100 mg/day, between sbout between about 1 to 50 my/day, between about 50 io 100
mg/day, between about 100 10 125 mg/day, between about 100 10 150 myg/day, between about
100 10 175 mg/day, between abont 100 to 200 mg/day, between about 100 to 225 mg/day,
between about 100 to 250 my/day, between about 100 to 350 mg/day, between about 100 to

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

[00186]  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 shout 200 to
300 myg/day, between about 300 to 400 mg/day, between shout 400 to 500 mg/day, between
about 100 to 150 mg/day, between about 150 to 200 mg/day, between about 200 to 250

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

[80187]  The compounds of the present application or the compositions thereof may be
administered once, twice, three, or four trmes daily, using any suitable mode described above.
Also, administration or treatment with the compounds according to any of the formulae
described herein may be continued for 2 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, 1.¢. every
day. Treatment cycles ave well known in cancer chemotherapy, and are frequently alternated
with resting periods of about 1 to 28 days, commonly about 7 davs or about 14 days, between

cycles. The treatment cycles, in other embodiments, may also be continuous.

[60188]  In a particular ernbodiment, the method comprises administering o the subject an
initial daily dose of about 1 to 500 myg of a compound of the above formula and increasing
the dose by increments until clinical efficacy is achisved. Increments of about 1, 5, 19, 25,
S8, 75, or 100 myg can be used to increase the dose. The dosage can be fncreased daily, every

other day, twice per week, or once per week

Synthesis of the Compounds

[80189]  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 syathetic

~.3
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methods may be used in addition to the teachings herein. The synthesis of typical compounds
described herein may be accomplished as described in the following examples. If avaifable,
reagonts may be purchased commercially, e g, from Bigina Aldrich or other chemical
suppliers. In general, compounds described herein are typically stable and isolatable at room

femperature and pressure.
General Synthesis

160196]  Typical embodiments of compounds described herein may be synthesized using
the genoral reaction schemes described below. It will be apparent given the description
herein that the general schemes may be altered by substitution of the starting materials with
other materials having similar stracturss to result in products that are correspondingly
different. Descriptions of syntheses foliow to provide nurnerous examples of how the starting
materials may vary to provide corresponding products. Given a desired product for which the
substituent groups are defined, the necessary starting roaterials generally may be determned
by inspection, Starting materials are typically obtained from commercial sources or
synthesized using published methods. For synthesizing compounds which are embodiments
described in the present disclosure, inspection of the steucture of the compound o be
synthesized will provide the identity of each substituent group. The identity of the final
product will generally render apparent the identity of the vecessary starting materials by a

simple process of inspection, given the examples herein.

Svnthetic Reaction Parameters

B

[08391]  The terms “solvent”, “inert organic solvent”, or “inert solvent” refer to a soivent
inert under the conditions of the reaction being described in conjunction therewith (including,
for example, benzene, toluene, acetonitrile, tetrahydrofuran ("THET), dimethylformamide
(DME™, chiloroform, methylene chiloride {or dichloromethane), diethyl ether, methanot, and
the Hike. Unless specified to the contrary, the solvents used in the reactions of the present
invention are inert organic solvents, and the reactions sre carried out under an inert gas,

preferably ntirogen.

66192]  The term “g.s.” means adding a quantity sufficient to achieve a stated function,

e.g., to bring a solution to the desired volume (i.e., 100%).
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Certain compounds of formuls (1) may be prepared using the method shown in
Reactivn Scheme 1. Certsin compounds of formula (3} and (Ja} may be prepared using the
method shown in Reaction Scheme [

Reaction Scheme |
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{Hi184]  Step 1—Preparation of s compound of formula (1)

{00195]  The compound of formula (1) may be made by combining compounnds (A), (B)
and {(C} in the presence of a dehydrating agent. Compounds (A}, (B), and (C) may be
obtained commercially or made by the methods known in the art. In this synthetic scheme,
w2 R RS RS R*, and R are defined as above. Compound {A) can be mixed with
Compound (B} in the presence of a coupling agent, such as dipheny] phosphite, and a solvent,
such as pyridine. After stirring at a temperature between ambient {e.z., room temperature)
and 100°C for between 1 and 3 howrs, compound (C) 1s added. Afier further stirring af a
temperature between ambient and 100°C for between 5 and 24 hours, the reaction mixtore is
cooled to room temperature. To extract the compound of formula (13, an organic solvent
such as ethyl acetate {(EtOQAc) is added, followed by washing with mild acid, water, and brine.
The organic phase may be concentrated to obtain the compound of formula (1), The
compound of formula (1) roay be purified by any suitable methods known in the art, such as
chromatography on silica gel. Alternatively the compound of formula (1) may be purified
without an aqueous work-up. Alternatively, the compound of formula (1) may be used in the
next step without purification. In some cases, a compound containing a carboxamide
{CONH:) mstead of a nitrile as in compound (C) may be used to go directly to a compound of

formula (2a).
B8196]  Step 2—Preparation of g compound of formula (2a)

[00197]  The compound of formula (1) is dissolved in a suitable solvent and treated with
hydrido{dimethylphosphinous acid-kP) hydrogen bis{dimethylphosphinito-kP}platinum(iL}.
Suitable solvents may include, for example, ethanol, dioxane, THF, and water. The reaction
is conducted al temperatures between ambient and 100°C between | and 48 hours. The
solvent may be removed under redoced pressure and the product may be purified b y methods

known in the art.

08198 In some cases, a compound containing a carboxamide (CONH, instead of a
nitrile as in compound {C} may be used to to directly prepare a compound of formula (2a)

through the steps described in Step 1.

[00199]  Step 3—Preparation of a compound of formula (3a)

ey
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1962606  The compound of formula {22} is dissolved in a suitable solvent and treated with g
suitable acid. Suitable solvents may include, for example, dichloromethane, dioxane, or the
like, Suitable acids may inchude, for example. trifluoroacetic acid, hydrochloric acid, or
boron tribromide (BBr:). The reaction may be conducted at temperatures between -78°C to
ambient temperature. Subsequently, solvent is removed o obtain the compound of formula
{3}, When BBr; is used, the reaction may be treated with MeOH before an agueous work-up

to obtain a compound of formula (3).
[B0261]  Biep 4—Preparation of a compound of formula (4)

{8262}  The compound of formula {4} can be made by treating S-substituted-2,4.,6~
tribalopyrimidine with ammonium hydroxide in a suitable solvent such as dioxane, where X
is chioro or fluoro, The reaction is conducted at an elevated temperature between 30°C and
80°C for about 2 and 8 hours, When the reaction is complete, water is added to the cooled
solution, and the precipitate is collected by filtration. The witrile can be converted to the

carboxamide under standard conditions.
{00203} Step 3—Preparation of a compound of formula (I)

[08204]  The compound of formula (1) where R s a 2,6-diaminopyrimidine may be
prepared by coupling a compound of formula (3) and a compound of formula (4) in the
presence of dissopropylethylamine in N-methylpymrolidone (NMP). The reaction may be
perfonmed at a temperature between 50°C to 150°C for about 30 minutes to 24 hours.
Alternatively, the reaction may be conducted in a microwave at a temperature between 100°C
to 130°C for about 30 minutes to 24 hours. Water may be added to quench the reaction upon
completion, and the precipitate may be filtered and then dissolved in an organic solvent such
as dichloromethane (DCM). The product may be isolated by removal of solvent under
reduced pressure and purified using chromatography of the residue on a silica column.
Additional compounds of formula (1) with an slternate R® may be prepared in a similar
tashion starting with a compound of formula (3) and R*%-X, where X is a halo and R is
defined herein. The reagents, the steps, and the conditions described hersin exemplify the
general synthesis scheme for the compounds of the present application; other suitable or

equivalent reagents, steps, and/or conditions may be used.
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Preparation of a compound of formula (5b)

PCT/US2015/035147

-

<R5; ~ /ﬂ\ BN

\\/\

=&
2

Certain compounds of formula {13, (b or {1} may be prepared acconding to

w2 (R

O

Z

L\N”<NH
i RS
N \/

,;AN\

Boc
k

The compounds of formulda (1b) can be prepared in a manner similar to those of

forrmuda (1a), but using the starting material (I3} instead of the starting material {C). A

compound of formula (Sb) may be prepared by reducing a compound of formula (1b) under

R6

standard conditions, such as dissolving the material in a solvent such as ethanol, ethyl acetate,

THF, or some mixture, adding an agent such as SnCh,or iron filings and allowing to react at a
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termnperature between room temperature and 100 °C. The compounds of formula (5b) can be
prepared by using the starting material (E) instead of the starting material (C). Standard

work-up and purification if necessary gives the product {5b).
{00208} Preparation of 2 compound of formula (2b)

{08209]  The compound of formula (3b) is dissolved in a sutiable solvent and treated with
the appropriate isocyanate or a chloroformate. Suitable solvents may include, for example,
dioxane, THF, dichloromethans, and DMF. The reaction is conducted at temperatures
between ambient and 100°C between 1 and 48 hours. The solvent may be removed under
reduced pressure and the product may be purified by methods known in the art.
Alternatively, the compound of formula (5b) may be reacted with phenyl chloroformate,
nitrophenyl chloreformate, or pentafluoropheny! chloroformate ss described above, and
subsequently reacted with the appropriate amine, The solvent may be removed under
reduced pressure and the product may be purified by methods known in the art.
Alternatively, the compound of formula (5b) may be reacted with carbony! difmidzacie
followed by the appropriate amine in an appropriate solvent such as DMSO or DMF at
ternperatures between anvbient and 100°C between | and 48 hours. The compound (2b) may
be worked-up and purified by methods known in thie art. For isocyanates that are not
commercially available, the isocvanate can be preformed by reacting the desired amine or
aniline with triphosgene, diphosgene, or phosgene in an appropriate solvent such as benzene
of toluene at temperatures between ambient and 120°C between 1 and 48 hours. The desived
aniline 1s than added to the solution and reacted at a temperature between ambient and 100°C
between 1 and 24 hours. The desired compound (b} may be worked-up and purified by
metheds known in the art. Alternatively, a compound of formula {2) may be formed by
reaction of starting materials of the formuia (A}, (B), and (G} under conditions as described
for step 1. The compounds of formula (3b) and {ID) may be prepared based on the

corresponding steps deseribed in Reaction Scheme L

FHIZ10]  Certain compounds of formula (1), (Jby, or {111} may be prepared according to

Reaction Scheme HL

Reaction Scheme [
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[06231]  Preparation of g compound of formula {5¢)
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The compounds of fornmuida (1¢) can be prepared in a manner similar to those of

forrmala (1h), but using the starting material (F} instead of the starting material (8), PG

represents a suitable protecting group such as trijsopropylsilyl, t-butyldimethylsilyl or t-

butyldiphenylsilyl, The compounds of formula (3¢} can be prepared by using the starting

material (F) instead of the starting material (D). Alternatively a compound of formula (8¢}

may be prepared by reducing a compound of formula {1c) under standard conditions, such as

dissolving the material in a solvent such as ethanol, ethyl acetate, THF, or some mizture,

adding an agent such as SnCl or iron filings and allowing to react at & temperatire between

room temperature and 100 °C. Standard work-up and purification if necessary gives the

product {(5¢).
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{213 Preparation of a compound of formula (2¢)

{3234}  The compound of formula {5¢) is dissolved in 2 suitable solvent and treated with
the appropriate isocyanate or a chloroformate. Suitable solvents may include, for example,
dioxane, THF, dichloromethane, and DMF. The reaction is conducted at lemperatures
between ambient and 100°C between | and 48 hours. The solvent may be removed under
reduced pressure and the product may be purified by methods known in the art.
Alternatively, the compound of formula (5¢) may be reacted with phenyl chloroformate,
nitrophenyl chioroformate, or pentafluorephenyl chloroformate as described above, and
subsequently reacted with the appropriste amine. The solvent may be removed under
reduced pressure and the product may be purified by methods known in the art.
Alternatively, the compound of formula {5¢) may be reacted with carbony! diimidzacle and
the appropriate amine in an appropriate solvent such as DMSRO or DMF at temperatures
between ambient and 100°C between 1 and 48 hours. The desired compound (3¢} may be
worked-up and purified by methods known in the art. For isocyanates that are not
commercially available, the isocyanate can be preformed by reacting the desired amine or
antline with triphosgene, diphosgene, or phosgene in an appropriaste solvent such as benzene
ar toluene at ternperatures between ambient and 120°C between 1 and 4% hours. The desired
aniling is than added to the solution and reacted at a temperature between ambient and 100°C
between 1 and 24 hours. The compound (2¢) may be worked-up and purified by metheds
known in the art. Alternatively, a compound of formula (2¢) may be formed by reaction of

starting materials of the formula (A), (F}, and (G) under conditions as described for step 1.
{002315]  Preparation of a compound of formula (3o}

[#6216]  The compound of formula (2¢) may be deprotected if the protecting group is a
silyl, by dissolving in a suitable solvent and treating with the appropriate agent such as HF
pyridine or tetrabutylammentum fluoride. Suitable solvents may include, for example,
dioxane and THF. The reaction is conducted at temperatures between (°C and 100°C between
15 minutes and 24 hours. The reaction may be worked up using standard methods and

purified by methods known in the art.

{MIZ217]  Preparation of a compound of formula (11D

]G
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(06218}  The compounds of formula {111 can be prepared by reacting an alecho! of formula
(3¢} with some base such as NaHMDS, NaH, or LiHMDS, in s suitable solvent such s ether
or THF, followed by addition of a suitably substituted CLR* at a temperature between
ambient and 80 °C. The reaction may be worked up using standard methods and purified by

methods known i the art

108219 Afler synthesis, the compounds may be isolated in the form of a free base or a
triflucroacetic acid salt and further characterized by NMR. The resulting compounds and
their MMR characterizations may represent either the free base or salt form. The ratio of

parent compound and corresponding salt is not determined.
[80220]  Example I. Preparation of a compound of formula (1, 2, 3, or 5)

{86221] A, Preparation of a compound of formula (1) where W= is CH, nis 1, R’ is chloro,

mis 0, R is hydrogen, and R is methyl

CN
. N
S ed
r’// E\\.‘\\ I/ i\rNr \‘:\fo
S «N'f» ~ ] W
HN.
Boc

{08222] A migture of 6-chloroanthranilic acid (0.34 g, 2.0 mmeol} and Boc-L-slanine (.49
& 2.6 mumoly in pyridine (2 mL) was warmed to 45°C untif homogeneous then cooled to
room temperature, at which time diphenyl phosphiie (1.3 mL, 8.8 mmol} was added. The
mixhure was stirred for one hour at 45°C, then treated with 3-aminobenzonitrile (0.28 g, 2.4
mmol} in a single portion. The mixture was stirred overnight at 55°C. After eooling o room
temperature, the mixture was dituted with toluene (20 mL}, washed three times with 10%
agueous hydrochloric acid solution, and concentrated under reduced pressure. The residue
was chromatographed, using a 23 g SilicaSep flash column, eluting hexanes to 63 % ethyl
acetate. The combined fractions were concentrated under reduced pressure to give (S)-tert~
butyl (1-(3-chloro-3-(3-cyanophenyl-4-ox0-3 4-dihydroguinazolin-2-vhethyearbarvate.

ES/MS 425.2 (M+H+).

{80223} B. Preparation of the below compounds of formula (1) using the procedures

described in Example 1A and Reaction Scheme L T or III
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{Srtert-butyl (1-(5,8-dichlorn-3-(3-cyvanopheny-4-oxo-3 4-dihydroguinazolin-2-
yvhethyicarbamate;

(8)-tert-butyl {1-{5-chloro-3-(-cyvano-Z-methylpheny-4-0x0-3,4-dihydroquinazohin-2-
viethylcarbamate;

{S)-tert-butyl (1-(5-chloro-3-(3-cyanophenyl}-4-ox0-3,4-dihydroquinazolin-2-
yipropyljcarbamate;

{&)-tert-butyl {{3-chloro-3-(3-cyavophenyl-4-0x0-3 4-dihydroguinazoin-2-

yieyelopropyhimethyljcarbamate;

{8 -tert-butyl {cyclopropyl{ 3. 8-dichlore-3-(3-cyanophenyl-4-oxo-3,4-dihydroguinazelin-?

vhmethyljcarbamate;

{8)-tert-butyl {{S~chloro-3-(3-cyanopheny}-8-fluoro-4-0x0-3 4-dihydroquinazolin-2-

vi{evelopropyhimethylicarbamate;

{Sp-tert-batyl 2-(5,8-dichloro-3-(3-cvanophenyly-4-ox0-3,4-dibydrogoinazolin-2-

yvhpyrralidine-1-catbox ylate;

(8)-tert-butyl {1-(5,8-dichlore-3-{3-cyanophenyl)-4-0x0-3 4-dihydroquinazolin-2-

vhropylicarbamate;

{S)-tert-butyl (1-(5,8-dichloro-3-(3-cvanophenyli-4-ox0-3,4-dihvdrogquinazolin-2-

yibutylicarbamate;

{Sptert-butyl (1-(5-chloro-3-G-eyvanophenyij-4-oxo-3 4-dihydrogquinazolin-2-

yhbutyhicarbamate;

{S}-tert-butyl {(3-3-cyanophenyl-5-{(difluoromethyl}-4-ox0-3 d-dihydroquinazolin-2-

yieyclopropyhmethyljcarbamate;

{8)-tert-butyl ({8-chloro-3-(3-cyanophenyl}-6-fluoro-4-ox0-3,4-dihydroguinazolin-2-

vy eyelopropylmethylicarbamate;

{8 -tert-butyl ({3-cyano-3-(3-cyanophenyl)-6-fluoro-4-oxo-3 4-dihydroguinazolin-2-

yi¥ cyclopropyhDmethylyearbamate,;

{(S)tert-butyl (1-(3-(3-cyanophenyl}-5-(difluoromethyli-4d-oxo-3 4-dihydroguinazalin-2-

yijpropyviicarbamate;
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{5)-tert-butyl (1-(8-chloro-3-{3-cyanophenyl}-6-flucro-4-ox0-3,4-dihvdroquinazolin-2 -
vijethyhcarbamate;

{(Sptert-butyl (I-{B-cyano-3-(3-cyanophenyl)-6-fluoro-4-ox0-3 4-dihydroguinazolin-2-

yhethyljcarbamate,;

(Sp-tert-butyl {(1-(5,&-dichloro-3-(3-cyanophenyi}-4-0x0-3 d-dikydroguinazolin-2-

yhbutyhicarbamate;

{S)-tert-butyl (1-(3,8-dichlore-3-(3-cyvanophenyl}-4-ox0-3,4-dihydroguinazolin-2-

vhpropylicarbamate;

{Ry-tert-butyl {1-(5-chloro-3-(3-(3-ethylureidophenyl -4-oxo-3 4-dihydroguinazolin-2-

ylhiethyvlcarbamate;

tert-butyl ({15,283 1-(5-chloro-3-3-(-ethylursido)phenyl-4-0x0-3,4-dihydroguinazolin-2 -

vi}2-methylbutyl}carbamate;

{(Sp-tert-butyl (1-(3-(3-aminophenyl}-8-chloro-d-0x0-3,4-dihydroguinazolin-2-

yvhethylyearbamate;

{53 1-(3-(2-( 1 -{(tert-butyldiphenylsilyDoxyethyl)-5-chloro-4-oxoguinazolin-3(4H -

vhwheny)-3-ethyiures;

(2548 p-tert-butyl 2-(3-(3-aminophbenyl}-5-chloro-4-oxe-3, 4-diydroguinazolin-2-vi -4~

fluoropyrrolidine- L -carboxylate;

{$)-tert-buty! (1-(3-(3-aminophenyl-5-chloro-4-ox0-3,4-dihydroguinazolin-2-

vhethylcarbamate;

(3)-tert-butyl {1-(3-(3-amino-4-fluorophenyl i-S-chloro-4-oxo-3,4-dihydrogquinazolin-2-

vhethylicarbamate;

{(5)-tert-butyl 2-(3-(3-aminophenyl)-3-chloro-4-ox0-3.4-dihydroguinazoiin-2-yhpyrrolidine-

I-carboxylate;

{(Stert-butyl (1-(3-(3-(3-ethylureidojphenyi)-5-fluoro-4-0x0-3,4-dibydroguinazolin-2-

vhethylcarbamate;

{S)-tert-butyl (1-(5,8-dichioro-3-(3-{3-ethylureido}phenyl j-d-ox0-3 4-dihvdroguinazolin-2-

vhethyhcarbamate;
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{S)-tert-butyl (1-(5-bromo-3-(3-(3-ethylureidoiphenyl-4-0x0-3,4-dibydroguinazolin-2-
vhethvhearbamate;

{(S)-tert-butyl (1-(3-(3-(3-ethylureido)phenyt-4-ox0-3.4-dilydroquinazohn-2-
vijethylicarbamate;

{(S¥-tert-butyl (1-3-(3-(3-ethylurcido jphenyl-4-oxo-5-(trifluoromethyl)-3 4-
dihydroguinarolin-2-vhiethylcarbamate;

{S)-tert-butyl (1-(3-(3-(3-ethylureidoiphenyl)-3,8-difluoro-4-0x0-3 A-dihydroguinazolin-2-
visthyhearbamate:

(Sy-tert-butyl (1-(3-(3-(3-ethylureido)phenyl}-8-fluoro-4-ox0-3,4-dilivdroguinazolin-2-

yhethyDcarbamate;

{S-tert-batyl (1-(3-(3-(3-ethyhureido)phenyl)-5-methox y-4-0x0-3 A-dihydroguinazolin-2-

yhethylcarbamate;

(Sitert-butyl {(1-(3-(3-(3-ethvlureidophenyh)-S-methyl-4-0x0-3 JA-dihvdroquinazolin-2-

yhethylicarbamate;

{(3)-tert-butyl (1-(3-(3-3-¢thylureidophenyl -6-fluoro-4-0x0-3,4-dih ydroguinazolin-2-

yhethylhicarbamate;

{S)-tert-butyl (1-(3-3-(3-ethylureido)phenyl)-7-fuoro-4-ox o3 4-dihydroguinazolin-2-

vhethyDcarbamate;

{S)-tert-butyl {1-(5-chloro-3-{2-chloro-5-(3-ethvlureido)phenyl-4-0x0-3,4-

diliydroguinazolin-2-yhethylcarbamate;

{Si-tert-butyl {1-{5 ~ehlore-3-3-(3-ethviureido yphenyl)-4-0x0-3,4-dihydroquinazolin-2-

vhethyimethyhearbamate;

{(5)-tert-butyt (1-(3-chioro-3-(5-3-ethylureido)-2-methviphenyl-d-0x0-3,4-

dihydroquinazolin-2-viyethyl jcarbamate.

{Sptert-butyl (1-(5-chloro-3-(3-(3-ethylurcidophenyl 1-8-fluoro-4-ox0-3 4-

dihydroquinazolin-2-yllethyljearbamate:

{25,453 }-tert-butyl 2-(S-chloro-3-(3-(3-ethylureido)phenyl}-4-ox0-3 4-dihydroguinazolin-2-

yir-4-fluoropyrrolidine-1 ~carboxvlate;
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(S tert-butyl ((3-(3-carbamoyl-5-flusrophenyly-S-chloro-4-0x0-3 A-dihvdroquinazolin-2-

vi{eyelopropyl methy icarbamate;

{5 tert-butyl {((3-(5-carbamoyipyridin-3-yii-5-chi oro-4-0x0-3,4-dihydroguinazelin-2-

yviW cyclopropyimethyhicarbamate; and
{3)-2-(1-{{triisopropylsilyDoxylethyl-S-chloro-3-(3 -nitrophenyiiguinazolin-4{3H-one.

[#9224]  Example 2. Preparation of a compound of formula (24

{60225] A Preparation of a compound of formula (2a) where W2 is CH.nis 1, R is

chioro, mis 0, RS is hvdrogen, and R is methyt

B0226] A voixture of (S)-tert-butyl (1-(5-chloro-3-{3-cyanophenyl)-d-oxo-3,4-
dihydroquinazolin-2-yhethyljcarbamate (0.68 g, 2.0 mmol) in EiCH water/tetrahvdrofuran
(1& mL, 10:5:3) was treated with hvdrido{dimethviphosphinous actd-kPhydrogen
bis{dimethylphosphinito-kPYplatinum(if} (1 mol %, 0.02 mmol, 0.85 mg). The mixture wag
stirred and heated overnight at 80°C. Concentration of the reaction mixture under reduced
pressure afforded (S)-tert-buty! (1-(3-(3-carbamoyiphenyvi}-3-chloro-4-0x0-3,4-

dihydroquinazolin-2-yhethyljcarbamate. ES/MS 443.2 {(M+H

#0227}  B. Preparation of the below compounds of formula (2a) using the procedures

described in Example 2A and Reaction Scheme [

(S)-tert-butyl {1-(3-(3-carbamoviphenyl}-S,8-dichloro-4-oxo-3 A-dihydroguinazelin-2-
vijethylcarbamate;

{Si-tert-butyl (1-(3-3~carbamoyl-2-methyipheny-5-chloro-4-0x-3 A-dihvdroguinazolin-2-
yhethyljcarbamate;

{(3)-tert-butyl (1-(3-(3-carbamoylphenyl}-5-chloro-4-ox0-3,4-dihvdroguinazolin-2-

vhpropylicarbamate;
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(S)-tert-butyl ((3-(3-carbamoyiphenyl)-S-chlore-4-0x0-3 A-~dihydroquinazolin-2-
vi¥eyalopropymethyljearbamate;

(S)-tert-buty! {{3-{3-carbamoylphenyl}-3,8-dichloro-4-0%0-3 A-dihvdrogquinazolin-2-

v cyclopropyl ruethylcarbamate:

{(S)-tert-butyl ({3-(3-carbamoylphenyl}-3-chloro-&- goro-4-oxo-3,4-dihydroguinazolin-2-
yvhi{eyelopropylimethyljcarbamate;

(S)-tert-butyl 2-(3-(3-carhamoyiphenyl)-5,8-dichloro-4-0x0-3 JA-dihvdrogquinazelin-2-
vHipyrrolidine- -carboxylate:

($y-tert-butyl (1-(3-(3-carbamoyliphenyl}-5,8-dichloro-4-oxo- 3 4-dihydroguinazolin-2-
yhpropylcarbamate;

{Sy-tert-butyd (1-{3-(3-carbamoylphenyl}-3,8-dichloro-4-0x0-3 JA-dihydroguinazolin-2-
yvhbutylicarbamate;

(S)-tert-butyl {1-(3-(3-carbamoyiphenyl}-5-chloro-4-0x0-3 JA-dihydroguingzolin-2-
yijbutyDearbamate;

(S¥-tert-butvl ((3-(3-carbamoyiphenyl}-5-{diflucromethyl j-4-0x0-3 JA-dihydroguinazolin-2-
ylHeyclopropyhmethyl jearbamate;

{Sy-tert-buty! ((3-(3-carbamoylphenyl}-8-chi oro-6-fluoro-4-0xo-3 4-dihydroquinazolin-2-
viY{eyelopropyhmethylicarbamate;

(8¥-tert-buivl {((3-(3-carbamoylphenyD-8-cyano-6-fluoro-4-0x0-3 A-dihydroguingzolin-2-
yh{evelopropyhimethylearbamate;

{S)-tert-butyt {1-(3-(3-carbamoylphenyl }-5-{difl uororaethyl)-4-oxe-3 4-dihydrogquinazotin-2-
vhipropyljearbamate;

(S)-tert-butyl {1-(3-(3~carbamoylphenyl }-8-chloro-6-11 goro-d-oxo-3,4-dihydroguinazolin-2-
vhethyhcarbamate;

{S)tert-butyl (1-(3-(3-carbamoytpheny}-8-cyano-6-fiuoro 4opxo-3,4-dihydroguinazolin-2-
yiethylhcarbamate;

(S)-tert-butyl {1-(3-(3-carbamoylpheny!}-3,8-dichioro-4-ox0-3 A-dihvdroguinazolin-2-

yithatyhcarbamate;
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{(S)-tert-butyl (1-(3-(3-carbamoyiphenyl}-5, 8-dichloro-4-ox0-3 JA-dihvdroguinazolin-2-
vhpropyhcarbamate;

(Sptert-butyl (1-{5-chlore-3-{3-(3-methyheeidoiphenyl-4-0x0-3 4-di hydroquinazelin-2-
yijethyljcarbamaie;

{8 ptert-butyl {1-(5-chloro-4-ox0-3-(3-ureidophenyl)-3,4-dihydroquinazolin-2-
yvhethylearbamate;

{S)-tert-butyl 2-3-(3-(2-{ 1 -{{teri-b stoxycarbonyhamino)ethyl}-5-chloro-4-oxoquinazolin-
3{(4H)-vDiphenvhureidolbenzoate;

{(S)-tert-butyl (1-(5-chloro-3-(2-chloro-3-(3-ethylareido)phenyl)-4-ox0-3,4-
dibydroquinazolin-2-vhethyDearbamate;

{(S)-tert-butyl {(1-{3-chloro-3-(3-3-cthylureidephenyi}-d-oxo-3 A-dihydroguinazolin-2-
yhiethyhcarbamate;

(S)tert-butyl 2-(2-(3-(3-{2-(1 ~{{tert-butoxyearbonyhaminojethyl)-5-chloro-4-oxoquinazolin.
34 ylphenylmreido)phenoxylacetate; and

{(83-2-3-(3-2-{1-{{rert-butox yearbonyljaminojethyl-S-chloro-4-oxoquinazolin-3(4H)-
vhphenylureidothenzenesulfonate.

{08228] €. Preparation of a compound of formula (23) where WY is CH, n is 1, RYis iodo,

. g . 3.
m s 3, R is hydrogen, and R is methyl

{02291 DPP (1.3 mL, 7 mmol} was added to a mixture of 2-amino-3-iodobenzoic acid
{500 mg, 1.9 mumol}, Boc-alanine {432 myg, 2.3 mmol}, and pyridine {1.4 mL, 17 mmol} and
the resulting solution was heated to 40°C. After stirring for 4 hours, 3-aminobenzamide {311
mg, 2.3 ramol) was added. The mixture was allowed to continue stirring at 46°C for 3 days.
The reaction mixture was purified directly on silica (80 g column, 0§ - 100% EiOAc/hexane)
to provide (S ptert-batyl (1-(3-(3~carbamoviphenyh)-8-iodo-4-ox0-3,4-di hydroguinazolin-2-

vhethyljcarbamate. BS/MS 5351 ((M+HY.
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[86238] D, Preparation of a compound of formula (2a) where W2 is CH,nis 1, R' s

- 5 . 3
cyvano, mis 0, R” is hydrogen, and R 1s methyl

|

O
ﬁ //}Q\Tv ,/LL\ N /i\)’\\\‘\,. r/’“\ﬁ/ N H I

002311 (S)-tert-butyl {(1-(3-(3-carbamoylphenyl)-8-iodo-d-ox0-3 JA-dihydroquinazoiin-2-
vijethyhearbamate {0.42 g, 0.79 mmol) was combined with zinc cyanide (111 mg, 0.84
mmol) and tetrakis (PPhy) PAO) (91 mg, 0.08 namol) in NMP (3 mL). The mixture was
heated to $0°C with stirring for 18 howrs. After cooling, the mixture was poured into EtOAc,
washed 2% with aq. NaHU(3, and adsorbed onto isolute. Purification on silica (40g column,
0 — 100% FiOac/hexane) provided (Siteri-butyl (1-3-(-carbamoylpheny-8-cyano-4-ox0-

3 4-dihydroguinazolin-2-yethyljoarbamate, ES/MBS 456.1 (M~+Na}.

[08232]  F. Preparation of a compound of formula (2b) where W is CH, nis 1, R'is allyl,

. 3. & - 2.
m is 0, R7 is hydrogen, R° is ethyl, and R 15 methyl

802331 A solution of (8)-tert-buty! {1-(5-bromo-3-(3-(3-ethylureido jphenyl}-4-0x0-3 4~
dibydroguinazolin-2-yijethylearbamate (1.0 g, 1.89 mmol}, pinacol allylboronate (0.60 mi,
3.21 mmol) and cesiom fluoride (574 mg, 3.78 mmol} in dioxane (19 mi} was degassed with
argon for 10 rminutes. Tetrakis(triphenyiphosphinepaliadium(D} (218 mg, 0.19 mmal} was
added and the reaction was stirred at 100 °C for 16 hours. Water was then added and the
mrinture was extracted twice with ethyl acetate. The combined organic layers were dried over
MgSQy, filtered and concentrated in vacuuo to afford material which was purified by column

chromatography on 8i0; eluting with BtOAc in hexanes (20-100%) to afford {8 -tert-butyl
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{ 1-{5-allyl-3-(3-(3-ethyvlureido)phenyl}-4-oxo-3 4-dihydroguinazolin-2-v} ethyhicarbamate.
BS/MS oz = 4911 (M+H )

{66234] Fxample 3. Preparation of a compound of formula (3)

[06238] A Preparation of a compound of formula (3) 1o which W “iwCHnis LR s

chlore, mis 0, R is hydrogen, and R’ is methyl

,' = L N’ Ny
LA

[08236] A solution of {Sp-tert-butyl (1-(3-(3-carbamoylphenyl}-5-chloro-4-ox0-3,4-
dihvdroquinazolin-2-yhethyljcarbamate (approximately | mmol} in dichloromethane (5w £}
was treated with trifluoroacetic acid (1.75 mL). After overnight at room temperature, the
mixtore was concentrated under reduced pressure to give (8)-1-(3-(3-carbamoylphenyl}-5-
chloro-4-oxo-3,4-dilydroguinazolin-2-vlethanaminium 2,2, 2-trifluoroacetate. ES/MS 343.1

(M+H*).

{80237) B Preparation of the below compounds of formula (3) using the procedures
described in Example 3A and Reaction Scheme [t
($}-3-(2-(1-aminoethyl}-5,8-dichloro-4-oxoguinazolin-3(4H)-yhbenzamide;

(§)-3+(2-( L -aminoethyl}-3-chloro-d-oxoquinazolin-3(4H)-y1)-2-methylbenzaroide;
{(83-3-(2-(1-aminopropyl}-5-chicro-4-oxoquinazolin-3{(4H -yl jbenzamide;
($3-3-(2-{amino{cyclopropylimethyl}-5-chloro-4-oxoguinazolin-3(4Hylbenzamide;
(83-3-(2-{amino{cyclopropyiimethyl)-5, 8-dichloro-4-oxoquinazolin-3{(4H)-41 thenzamide;

(53-3~(2-(amino{cyclopropylimethyl)-5-chloro-8-fluore-d-oxoquinazolin-3(4H }-

viYbenzamide;
(83-3+(3.8-dichloro-4-0x0-2-(pyrrotidin-2-yyninazolin-3(4H)-yDbenzamide;

{8}-3-(2~( -aminopropyl)-5,8-dickloro-4-oxoquinazolin-3{4H)-yiibeozamide;

&9
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{(8¥}-3-{2-{1 -aminobutyl}-5,8-dichloro-4-oxoquinarolin-3(4H Fyhibenzamide;
{(8)-3-(2-(1-aminobutyl}-5- chloro-4-oxoquinazolin-3{(4H vl benzamide;
{8)-3-(2-(1-aminoethy!)-8-chloro-6-1] uoro-4-oxoquinazolin-3(4H -yDibenzamide;
{(533-2-(1 —aminmthyi}8»cyam~6~ﬂuom~4—ox@quinazoimm3{4H)wyi)benzamidc;
{(83-3-2-(L-aminopropyl}-5-¢ diffeoromethyl}-4-oxoguinazolin-3{(4H}vDibenzamide;

{53-3-(2-(aminc{cyclopropylimethyl)-3-(difla oromethy!}-4-oxoguinazolin-3(4H)-

vhibenzamide;

{53-3-(2-{amino{cyc] opropylmethyl}-8-chloro-6-fluore-4-oxoquinazolin-3(4H)-

yiibenzamide;

(S}~3“{‘2-(amino{cyciepmpyi)mci’hyi}nﬁ--cyam‘sm&ﬂu@m-éiwomquinazaiin~3{4}-{}%

yiibenzamide;

{8)-3-{2-(1 -aminoethyl)-8-cyano-4-oxogquinarolin-3 {4H-viibenzamide;
{S33-(2-(1-aminobutyl)-53,8-dichloro-d-oxoquinazolin-3 (4H)-yDbenzamide;
(8)-3-(2-(1 -aminopropy)-5,8-dichloro-4-oxoquinazolin-3 {4H}-yDibenzamide;
(R)-1-(3+(2-(1-aminoethiyl }-S-chloro-4-oxoquinazolin-3(4H)-yDphenyl)-3-ethylurea:

-3-2-((18,25)- ] -amino-2-meth yibatyl}-S-chioro-4-oxoquinazolin-3(4H 1) phenyi)-3-

cthylurea;
{(S3-1-(3-(2~(1-aminoethyl)-5,8-dichloro-4-oxoguinazoln-3 (4H}-yliphenyi}-3-ethylurea;
{(S1-(3-02-(1 »amimethyi)mﬁwbmm0~4~0x<)quinazoiiﬂ-3(4H)»y’1)pheny1)~3-ethyiurea;
(83 1-03-(2-(1-aminoethyl}-5-fluoro-4-sxoquinazolin-3 {(4H}-viiphenyi}-3-ethylurea;
(8)-1-(3-(3-allyl-2-(1-aminoethyly-4-oxoqu nazolin-3(4H}-yhphenyly-3-ethylurea;

{53-1-(3-(2-{1-aminoethyl}-4-ox0-5-{trifl soromethyhquinazolin-3(4H}-yipheny)-3-

ethylurea;

(33 1-(3-{2-(L-aminoethyl}4-oxoguinazolin-3(4H FyUphenyi}-3-ethyvlures;

{83 1-(3-(2-{ L-aminoethy]}-5,8-difluoro-4-oxoguinazslin-3 {4H}-vliphenyl)-3-ethviurea;
{8)-1-(3-(2-( 1-aminoethyl}-8-fluoro-4-oxoguinarolin-3 {4H}-yhphenyi}-3-ethvlurea;

{3)-1-(3-(2-(Y-aminocthyl)-S-methoxr y-4-oxoquinazolin-3 {4H}-viiphenyl)-3-cthviurea;

G4



WO 2015/191745 PCT/US2015/035147
{8)-1-(3-(2-{1-aminoethyl}-5-methyl-4-oxoquinazolin-3{4H}-ylphenyl)-3-cthyiurea;
{8)-1-{3-{2-{ L -aminoethyl}-6-fluoro-4-oxoquinazelin-3{(4H)-yhphenyh)-3-ethylurea;

{8} 1-{3-{2-( {-aminoethyl}-T-flucro-4-oxoquinazolin-3(4H -yl jphenyl)-3-ethylurea;
(3)-1~3-(2-{ L-aminoethvl - S-chloro-4-oxequinazolin-3(4H)-yl)-4-chlorophenyl-3-ethylurea;
(8)}-1{-{2-{ 1 -aminoethy!}-5-chloro-4-axoguinazolin-3(4H}-yi}-4-methylphenyl}-3-ethylurea;
{8)-1-{3-{5-chloro-2-{ 1 -(methylaminoYethy 4-oxoquinazolin-3(4H}-vhpheny)-3-ethyhurea;
(3)-1-(3-(2+{ L -aminoethyl -5-chloro-8-fluoro-4-uxoguinazolin-3{4H}-vlipheny}-3-ethylures;

{8}-1-03-(2-{ L-aminoethyl}-5, 8-dichloro-4-oxoquinazotin-3(4H -yl iphenyh-3-(3-

hydroxypropylurea;
{8)-1-(3-(2-{1-aminoethyl}-5,8-difluoro-d-oxoquinazolin-3(4H)-yDphenyl}-3-3-
hydroxypropyhurea;
{$)-1-{3-{2-(1-arinoethyl}-5-chloro-8-fluoro-4-oxoqumazolin-3(4H)-ylphenyl}-3-(3-
hydroxypropyvlurea;

{$1143-(2-(} -aminoethyl}-8-chloro-4-oxoquinazolin-3(4H - yhiphenyh-3-(3-
hydroxypropylurea;

(5)-1-(3-(2~(1 -aminoethy)-§-fluoro-4-oxoquinazolin-3(4H)-yphenyl)-3-(3-
hyvdroxypropyl urea;

(83-1-(3-(2-(} -aminoethyl}-3-chloro-4-oxoquinazolin-3(4H}-yhiphenyl}-3-(1~
{triflunromethyijevelopropyl harea;

{8}~1-(3-2-{ L-aminoethyl)-S-chloro-4-oxoguinarolin-3(4H)-vhphenyl }-3-(2.2,2-

writluoroethybhurea;

{8)~1~(3-{2-{ L -aminocethyl}-S-chloro-4-oxoguinazolin-3{(4H}-yliphenyl}-3-( 5-(tert-

hutyhisoxazol-3-vlyarea;

13- 3-chloro-2-{{28,48}-4-fluoropyrrolidin-Z-yh-4-oxoguinazolin- 3{(4H)-yhphenyly3-

ethviures;

{SN-(3-{2-{ 1-aminoethyvl}-S-chioro-4-oxoquinazohn-3{4H)-

vhiphenyvijcarbamoyljcyclopentanesulfonamide;
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{8} MN-{3-(2-( L-arminoethy! -S-chiloro-4~-oxogquinazolin-3{4H)-
viyphenylicarbamoyilevelopropanesalfonamide;

{83~ 1-{5-(2-(L-aminoethy}-5-chloro-4-oxoquinazotin-3(4H -yl -2 1] uorophenyl)-3-othylures;

{83 1-(5-2-( L -aminoethyl}-3-chloro-4-oxoguinazedin-3 {4H}-vi-2-fluorophenyl}-3-

wopropyiures;

{53-1-{{1.3-dioxolan-2-yhmethyl}-3-(3 S-chioro-4-uxo-2-{pyrrolidin-2-viiquinazolin-3(4H -

yiphenvijures;

{(53-1-{3-(5-chloro-4-ox0-2-{pyrrolidin-2-vl)quinazolin-3(4H}-vliphenyl -3 ~{2~

methoxvethylurea;

{S3-1-{3-(3~chloro-4-oxo-2-(pyrrolidin-2-yhguinazohn-3( 4H}-viyphenyl}-3-(pyridin-2-

yliurea;

{83-1-(3-(3-chloro-4-oxo-2-{pyrrolidin-2-yl jquinazolin-3(4H}-vDphenyl)-3-ethylurea:
{S3-1-3-{2-(1 -aminoethyt)-5-chioro-4-oxoquinazolin-3(4H)-yhphenyl)-3-methylurea;
{S31-3~(2-(} -aminoethyl)-3-chloro-4-oxoquinazolin-3(4H)}-yDiphenyurea;

(83-2-(3-(3-(2+ I-aminocthyl}-S-chioro-4-oxoquinazotin3 {4H-vhphenylureidabenzoic

acid;
{8)-1-(3-{2-{ L-aminoethyij-S-chloro-4-oxogquinazolin-3 {4H-v13-2-chlorophenyl-3-ethylurea;
{8}-1-(3-(2-{ 1-aminoethyl}-5-chioro-4-oxoquinazolin-3 {4H-vliphenyl-3-cthylures;

{8)-2-2-(3-(3-(2-(1-aminoethyl)-5-chloro-4-oxoguinazolin-3(4H)-

vhphenyl ureido)phenoxylacetic acid;

(S32-{3-(3-(2-(1 -aminoethyl)-5-chloro-4-exogquinazolin-3{4H)-

yliphenylureidobenzenesulfonic acid;

{83-1-3~(2-(1-aminoethyl}-5-chloro-4-oxoquinazolin-3(4H}-yDphenyD-3-(2-

chlorophenyllures;

{3)~1-(3-(2-{1-aminoethyl}-5-chloro-4-0x0quinarolin-3(4H -yl iphenyl-3-{4-chioro-3-

{triflnoromethyliphenyljurea;

{83-1-{3-(2-(1-aminoethyl)-5-chloro-d-onoquinazolin-3( 4Hviphenyl)-3-(2 4-

diffuorophenylurea;

)
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{(8)-1-(3-02-(1-aminoethyl}-S-chloro-4-oxoquinazolin-3(4H}-y)phenyi)- {2 6
dichlorophenyhurea;

{53 1-(3-{2-(1-aminoethyl }-S-chloro-4-oxoquinarolin-3(4H-vl iphenyl i-3-{2~

{triffuoromethyl iphenyurea;

{(S31-(3-2-{1-aminoeth yi}-5-chloro-4-oxoquinazolin-3{4H}-vliphenyl}-3-(2-
cyanephenyl irea{8)-1-(3-{2-(1 -aminoethyl}-5-chloro-4-oxoguinazolin-3(4 Hy-vliphenyl}-3-

{Z-methoxyphenyliures;
{8-1-(3-(2-(F-aminoethyl)-5-chloro-4-oxoguinazolin-3(4H - yliphenyi)-3-(o-tolvijure,

(S 1-(3-(2-{1-aminoethyl)-3-flucro-4-oxoquinazolin-3{(4H)- vhphenyly-3-02-

{ritluoromethyDiphenyiiurea;

{53-1-(3-{2-{ 1 -aminoethyl}-S-flucro-4-oxoquinazolin-3(4H)- vhphenyl}-3-(2-

chiorophenvilurea;

{53-1-(3-(2-(1-gruinoethyl)-S-chloro-4-oxoquinazolin-3 {(4H}-vliphenyl}-3-(3-chloropyridin-4-

yinrea;
{8)-1+{3-(2-(1 -aminoethyl}-5-chloro-4-oxoquinazolin-3( 4H}-yiphenyl}-3~-methoxvyurea;

{83 1-{3-(2-( -aminoethyl}-5-chloro-4-oxoquinazolin-3(4 H)-yhphenyl-3-(2-

{dimethylamino jethylurea;

(S3-1-3-2-{1 -aminoethyl)-5-chloro-4-oxoquinazolin-3(4H)-yhphenyl}-3-{2-

bydroxyvethvilurea;

{8}-1-(3~(2-{ 1 -aminoethyl}-S-chloro-4-oxogquinazolin-3{(4H}-yphenyl 13- pyridin-3-yhurea;
{8)-1-(3-(2~{ i -aminoethyl)-S-chloro-4-oxoguinazolin3 {4Hvhiphenvl)-3-phenylurea;

{33 1-(3-(2-{T-aminoethylj-S~chloro-4-oxoquinazotin-3(4H vl iphenyll-3-cyclobutyvlurea;
{5}-1-{3-(2-(1-aminoethyl-S-chi oro-d-oxoquinazolin-3(4H}yliphenyt-3-cyclohexviurea;
S 1-03-2-(1 -aminoethyl}-3-chloro-d-oxoguinazolin-3(4H)- yhphenyvh-3-cyvclopentyviurea;
{(83-1-(3-(2-(1-aminoethyl}-5-chloro-4-oxoquinazolin-3(4H)-vliphenyl -3 -180propyiures;

{5 1-{3-(2-(1 -aminoethyl}-5-chloro-4-oxoquinazoiin-3¢ 4H}-vlphenyi-3-(2-

fluorcethyvilurea;

{(83-1-(3-(2~( 1 -aminoethyl}-5-chioro-4-oxoguinazolin- 3¢ 4H}-yhiphenyl}-3-{tert-butviyurea;

R
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(331 +{3-(2-{ 1 -arvinoethyl)-5-chloso-4-oxogninazolin-3(4H}-yhphenyi)}-3 ~cyclopropylures;
{83-1-43-{2-(V-aminoethyl)-5-chlore-4-cxoguinazolin-3{(4H)-yUphenyl}-3-propylures;

{R)-1-(3(2-{ L-amino-2-(benzyioxyethyl-S-chlora-4-oxoquinazolin-3{ 41 -viphenyi-3-(3-

hydroxypropyvires;
. ¥Yprops 5

(8)-1-{3-(2-{ 1 -aminoethyl}-S-chlore-4-oxoquinarolin-3(4H}-yphenyi}-3-{3-

hyvdroxypropylurea;

1-(3-{2-(8)-1-aminoethyl}-5-chlore-4-oxoquinazolin-3{(4H p-ylphenyly-3-(2-

hydroxypropyiurea;

(S)-3-{343{2-( 1 -aminoethyl}-5-chloro-4-oxoguinazolin-3(4H}-vijphenyhureidojpropanoic
yup

acid;

(R)-1-{3~(2-{ 1 -arnino-2-{benzyloxylethyl)-S-chloro-d-oxoquinazelin-3 {4H}-vlphenyl}3-

ethylurea;

(83132~} -aminosthyl}-3-chloro-4-oxequinazolin-3{4H}-yhphenyl}-3-(3-

methoxypropyl parea;

{8)-2+{3-(3-(2-{1-aminoethyl}-S-chlore-4-oxoquinazotin-3(4H -yhiphenyhureido}-2-

methylpropansic acid;

{8} 1-(3-(2-{ 1 -aminoethyl}-S-chloro-4-oxoquinazolin-3(4H-yhphenyly-3-{ -hydroxy-2-

methvlpropan-2-yijures;

(S)-1-{3-{2-(1-aminoethyl}-3-chloro-4-oxoguinazolin-3{(4H -yl phenyl)-3-(3-hydroxy-2,2-

dimethvipropyliures;

{S31+{3-(2-(} -aminoethyl}-S-chloro-4-oxoquinazoiin-3(4H}-yljphenyl -3 ~{4-hydroxy-2-

methylbutan-2~-ylurea;

(8}-1-(3-(2-{ 1 ~aminoethyl}-S-chlore-4-oxoguinazolin-3(41}-yhiphenyl}-3-(2-(Z-

hydroxyethoxyiphenylurea;

(8} 1-(3+{2-( 1 -aminoethyl}-5-chloro-4-oxoguinazolin-3(4H-yhpbenyl-3-(2-

(methylsulfonyhiphenyliiures;

{8)1-{3-(2-( 1 -aminoethyl}-S~chloro-4-oxoquinazolin-3(4H)-yhphenyi}-3-(5 ~hydroxy-3-

methyibutylurea;
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{533 2-{smmof{cyclopropylimethyl}-5~-chloro-4-oxequinazolin-3( 4H}-vi}-5-
fluorobenzamide;

(53-3-{Z-{aminc{cyclopropylimethyi)-3 ~chloro-4-oxoquivazolin-3{4H)-vinicotinamide; and

{831+ 3»(5~z;:him'a:s-4_0:<0~2~{pyrmiidin~2~yl)quinamiin»?;{4"E-i}~yi}pheﬁy§}ufi (3,22~

triflucrcethyljosres.
{00238}  Example 4. Preparation of a compound of formula (4)

BOI3%] A Preparation of g compound of formula (43 in which R¥ is ON and X is O
14 B A

{2.4-diaminc-G-chloropyrimidine-5-carbonitrile)

[06240]  Ammonium hydroxide (20 mL) was added to a sohution of 2,4,6-
trichloropyrimidine-S-carbonitrile (5.0 g, 24 mmol) in dioxane {20 ml) at room temperature,
The selution was heated o 50°C and stirved for 3 hrs, The reaction mixture was cooled o
W0°C and added to water {30 mL}. The resulting solid was filtered, washed with water, and
dried under high vacuum to afford the title compound. 13H NMR {100 MHz, DMSQO) 164.8,
162.6, 161.8, 1158, 77.6. ES/MS m/z = 169.9 (M+H+),

{00241} B. Preparation of the below compounds of formula {4} using the procedures
described in Example 4A and Reaction Scheme |

S-chlors-6-fluoropyrimidine-2 4-diaming;

G-chioro-5-(methyleulfonvlipyrimidine-2 4-diamine;
Z-amigo-4-chlore-6-{dithwromethylpyrimidine-S-carbonitrile;
&-chioro-5-{trifluoromethyDpyrimidine-2.4-damine; and

2 4-dismnino-G-chioropyrimidine- 5-carboxamide.

[00242]  Dxample 5. Preparation of g compound of formula {4y, I, (10, or (0I5
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1802431 A, Proparation of a compound of formula {1y where W2is CH, n is 1, R s chioro,
mis0, R is methyl, R is 2,6-diamino-3-chloropyrimidin-4-vi, and B is hydrogen

{Compound 13

80244 A susponsion of (83-1-(3-(3 ~carbamoylphenyl}-5~-chioro-d-0x0-3,4-
dihydroguinazolin-2-yDethenaminium 2,2 2-trifluorcacetate {0.77 wymol) in isopropane] (6
mL} was ireated with 2,6-diamino-5-chloro-4-fluoropyrimidine (1.1 ¢y} and
diisopropylethylamine (10 eg). The mixiure was stirred overnight at 115°C when it was
concentraied wnder reduced pressure. The residoe was purified by HPLC, ehuting with 5§ %
acetomirile/9% 96 water (0.1 % TFA modifier in both selvents) to 70 % acetonitrile over 28 o
30 minutes. Fractions were concentrated and Iyophilized to furnish {(83-3-(S-chloro-2-{1-
((E,(Hliamim-f’s~chiﬂmpwimidin_éimyi}amino}ethyé)uﬁ%—f_zmquinazaEin~3(‘4H'}—3«'E"}bez';zamidﬁ
{Compound 1}, 1H NMR {400 MHz, DMSO-d6) § 8.29 (5, 1H), 8.05 {m, 18}, 8.01 (m, 2H),
7.96 {m, 0.5H}, 7.82 - 7.59 (m, 5.5 H}, 7.53 (br, 2H), 7.47 {br, 2H), 4.77 {vu, 1H), 1.36 (m,
3} ES/MS 4851 (MAH+).

[B8245] B, Preparation of the below compound of formula {0, (1), or (JI1), using the

procedure deseribed in Example SA, Reaction Scheme 1, or Reaction Scheme T

[00246]  (5)3-(S-chlore-2-(1« (2,]6-diamim"ﬁufincyanopyri1nidin~4~yi)amim)ethyl}-fé--
oxoquinazolin-3{4H)-yDibenzamide (Compound 2. 1H NMER (400 MHz, DMS0-d6) § .29
{3, 1H}, 8.18 — 7.95 {m, 3H), 7.84 - 7.76 {m, 3H), 7.21- 7.54 {ro, SHY, 4.80 (my, 1H), 1.34 {m,
3H) ES/MS 476.1 (MtH+y,

(HIZ47] (5335, 8-dichloro-2-(1 -{{2. 0-digmino-5-cyanopyrimidin-4- yhaminojethyvl}-4-
oxegquinazolin-3{4H v henzamide (Compound 33, 1H NMR (400 MHz, DMSO-d6) 6 8.24
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(s, 1H), B.06 - 7.95 (m, §H), 7.79 {m, 1H), 7.68 (m, 3H), 7.63 ~ 7.54 (tn, 3H), 4.86 (m, 1H),
1.33 (m, 3H). BS/MS 510.1 (M-+H);

[B0248]  (S)-34(5,8-dichloro-2-{1-( ,6-diamine-S-chloropyrimidin-4-ylaminoJethyl}-4-
oxoquinazelin-3(4H)-vhbenzamide (Compound 4. 1H NMR {400 MHz, DMS0-d6) 8 8.22
(s, 1H}, 8.05 ~ 8.00 {m, 2H), 7.99 — 7.94 (m, 1H), 7.79 (m, 1H), 7.75 {br, 1H), 7.70 - 7.57 {m,
3H}, 7.55 - 7.44 (br, 4H), 4.84 {m, 1H), 1.37 (m, 3H). BS/MS 519.0 (MY

{60249 {S}u;3~{5~chim'0u2~(i-((2,6~diamine»5~f;yanopyrimidin—4-},71)3111&110}sthy‘i)~4~
oxoquinazolin-3(4H }-yiy-2-methylbenzamide (Compound 5). 1H NMR {400 MHz, DMSO-
46} 6 7.88 ¢s, 1H), 7.84 (1, = 8.0 Hz, 1H), 771 (dd, J= 8.4, 1.2 Hz, HY, 7.64 (dd, I = 8.0,
1.2 He, 1H), 743 (m, 1H), 7.30 (¢, J = 7.6 Hz, 1H), 4.83 {m, 1H), 2.09 {8, 3HYL 132¢d, T
6.8 Hz, 3H). EX/MS 4001 (M+H-+y;

[0230]  (5)-3-(S-chloro-2-{1-((2,6-diamino-S-cyanopyrimidi n-4-yliaminoethyii-4-
oxoguinazolin-3{(4H}-yi)-2-methylbenzamide (Compound 6). 1H NMR {400 MHz, DMSO-
d6pd 8.03 (s, 1H), 7.83 (t, T = 8.0 Hy, 1H), 7.72(dd, T =84, 1.2 Hz, EH}, 7.66 (br, 1M}, 7.62
{m, 2H), 7.46 (m, 2H), 5.08 (m, 1H}, 207 (s, 3 H), 1.35 (4, ] = 6.8 Hiz, 3H) ES/MS 4901
{(M+H+;

0251 (5)-3-(S-chloro-2-{1-((2,6-diarmino-5-chlorop yrimidin-4-ylaminepropyl-4-
oxoquinazelin-3(4H}-vhbenzamide (Compound 7). 1H NMR (400 MHz, DMSC-ds) 8§ 838
(s, TH}, 8.14 ~ B.01 {m, 2H), 7.87 - 7.67 {(m, 4H), 7.66 — 7.60 {m, ZH}, 7.60 — 7.38 (br, 4H),
4.68 (m, 0.3H), 4.55 (m, 0.7H), 1.87 (m, 2H), 0.73 (4, I = 7.2 Hz, G.7H), 067 {1, 1 = 7.6 Hz,
2.3H)., BS/MS 4993 (M+H+);

[BOISEE (8)-3-(S-chloro-2-(1-({2.6-diamino-S-cvano pyrimidin-4-yhamineYoropyi)-4-
oxoguinazolin-3{4H)-ylibenzamide (Compound &), 1H NMR {400 MHz, DMSO-dey § 8.37
{s. 1H}, 8.11 (m, 2H), 8.04 {m, 1H), 7.87 - 7.80 {m, 4H}, 7.78 — 7.69 {m, 2H}, 7.68 - 7.60 (m,
2H), 7.60 - 7.50 (br, 4H), 4.69 (m, 0.4H}, 4.58 (m, 0.61), 1.85 (m, ZHY 073 (4, § = 7.6 He,
O7H), 0.67 (4, ] = 7.2 Hz, 2.3H). ES/MS 490.4 (M+H+;

{66253} {S}~3-{5~chim'0-2~{cyciopmpyi{(2,(3~diamin0~5~cyarmpjy'rimidin-4—
yheminopmethyi-4-oxoquinazolin-3(4H)-ybenzamide {Compound 9). TH NMR (400
MHz, DMSG-d63 8 817 (s, 1H), 8.04 - 7.97 {m, 3H), 7.86 {m, 2H), 7.82 {m, 1H}, 7.81 - 7.63

97
;
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(i, 4ET), 7.61 {br, THD), 7.55 {br, THD), 4.59 (1, J = 7.6 Hz, 0.3H), 4.52 (. J = 8.0 Hz, 0.7H),
1,43 (m, 0.8H), 1.30 (m, 0.75D, 0.49 (m, 2H), 0.33 {m, 1H), 0.04 (m, 1H). ES/MS 502.4
(VHAY,

[00234]  (8)-3-(S-chioro-2-(cyclopropyl((2,6-diamino-5-chloropyrimidin-4-

yhiamino rnethylj-4-oxoquinazolin-3{(4H vl benzamide {Compound 10). 1H NMR {408
MHz, DMSO-d6) 8 8.14 (s, 1H), 8.01 {m, 1H), 7.96 (m, 1H), 7.83 (m, 1H)}, 7.78 - 7.7C {mn,
THY, 770 - 7.63 (my, 2HY, 759 - 730 (br, 4 HY, 4.52 (1, § = 7.6 He, 0.3H), 448 (1, I = 8.4 Hz,
0.7HY, 1.45 (m, 1H), 6,47 (m, 2H), 0.34 {m, 1H), 0.05 {m, 1H). ES/MS 5113 (M+H+),

00255]  {8)-3-(5,8-dichloro-2-{cyclopropyl{{2,6-diamine-3-chloropyrimidin-4-
yhamino methy-4-oxoquinazolin-3(4H)-vi}benzarmide (Compound 113 1H NMR {400
MHz, DMSO-d6 8 8.14 (s, 1H), 8.08 — 7.98 (m, 4H}, 7.95 (s, 1H}, 7.76 (w, 1H}, 7.67 (m,
1H), 7.65 (m, 1H), 7.59 - 730 (br, 4 H), 471 (1, J = 7.6 Hz, 0.4H), 4.64 (¢, § = 8.4 Hz, Q.6H),
P44 (m, TH), .50 (m, 2}, 037 (m, 1H), 012 (m, TH). ES/MS 545.6 (M+H+)

002861 (8)-3-(5,8-dichloro-2~{cyclopropyl{{2,6-diamino-3-cyanopyrimidin-4-
1jaminoymethy!»4-oxogquinazolin-3(4H }-ylibenzaradde (Compound 12} TH NME (400
Mz, DMSO-d6) & 8.20 - 8.09 (m, 15, 8.08 —~ 7.98 (m, 3H), 7.76 (m, 1H), 7.72 - 7.60 (m,
AHY, 7.59 - 7.53 {m, } H), 7.45 - 718 {br, 3H), 476 (1, F =72 Hz, 0.4H), 4.67 (1, F = 7.2 Hy,
(L.6HY, 141 (m, TH), 050 (m, 2H), 033 (m, 1H), 0.13 (m, 1H), BS/MS 536.5 (MR}

8023571 {S3-3-(2-({(2-amino-S-oyane-G-methylpyrimidin-4-

vhiamino Keyelopropy! methyl)-5,&-dichloro-4-oxoquinazolin-3{4H}-yl benzamide
(Compoun 13}, 1H NMR (400 MHz, DMS(-d6) & 8.20 (bs, 1H}, 8.08 {m, 1H), 8.04 - £.00
frm, TH), 7.98 - 7.89 (m, 1H), 7.86 (g, 1¥1), 7.76 {m, 1H), 7.64 (m, 21}, 7.60 {m, 1H}, 7.53 {m,
1H), 7.42 (bs, 1H), 4.76 {1, } = 8.0 Hz, 0.3H), 4.66 (t, T = 8.0 Hz, 0.7H), 2.36 (s, 1H), 2.33 (5,
2HY, 1.59 — 1.45 (m, TH), 0.61 {m, 1HD, 0.53 - 0.42 (m, 2H), 0.23 {m, 0.8H}, 0.10 {m, 0.2H),
ES/MS 535.6 {(M+H+)

002581 (S-3-(2-(({2-amino-S-cyano-G-methylpyrimidin-4-

yhamine ¥ cyclopropviimethyl)-3-chloro-&-fluoro-4-oxoquinazolin-3{(4H}-yhbenzamide
{Compound 143, TH NMR (400 Mz, DMSO0-d6) § 8.24 (bs, 1H), 8.09 (s, 0.5H), £.00 (w0,
0.5H), 7.96 - 7.79 (m, 3HY, 7.74 {m, 1H), 7.67 (m, 2H), 7.60 (m, 1H), 7.31 {m, 1H), 7.38 {bs,
T, 4.62 3, ¥ = 8.0 Hz, 0.3H), 4.56 (1, J = 8.0 Hz, 0.7H), 2.35 {5, 1H}, 2.33 (s, 2H), 1.57 {m,
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0.7H), 1.47 (m, 0.3H), 0.61 (m, 1H), 0.50 -~ §.41 (m, 2H), (.18 {m, 0.8H), 0.06 (m, 0.2H).
ES/MB 519.4 (MHH+:;

[00235]  {8)-3-{5-chioro-2-{cyclopropyi{(2.6-diamino-S-cyanopyrimidin-4-
yhaminoymethyl}-8-fluore-4-oxoquinazelin-3{(4H -vlibenzamide (Compound 15). T NMR
(400 MHz, DMSO-d6) § 8.09 (s, 0.5H), 8.04 — 7.95 (m, 3H), 7.85 - 7.73 {m, 3H), 772~ 7.60
fm, SHY, 7.54 (m, 1.5H), 4.62 (1,7 = 7.6 Hz, 0.3H), 4.53 (1, 1 = 8.0 Hz, 0.7H), 143 (m, 1H),
0.5 G, 2HY 033 {m, 1H), 0.05 (m, 1H). BS/ME 520.4 (MrE+);

1002607 (S)3-(5-chloro-2-{cyclopropyl{{2 &-diamino-5-chloropyrmidin-4-

yhamine ymethyl-8-fluoro-4-oxoquinazolin-3(4Hylbenzamide (Compound 16} 1H NMR
(400 Mz, DMSO-d6) 3 .09 (s, 1H), 8.02 ~ 7.91 (m, 2H), 7.85 - 7.73 {m, 2H}, 7.69 - 7.63
{m, ZH), 7.54 (be, 2H), 7.46 (m, 3H), 722 (b, 1H), 438 ({, I = 7.6 Hz, 0.3H), 452 (1. T = 8.4

Yz, OTHY 1.47 {m, 1H), G.57 - 048 (m, 2H), 0.36 (m, 1H), 0.07 (m, 1H). ES/MS 529.6
(MH+Y,

(002617 (8)-3-(5 8-dichlore-2-(1-{2,6-diamino-S-cyanopyrimidin-4-ylpyrrolidin-2-¥13-4-
oxoguinazolin-3(4H-vlibenzamide (Compound 17}, 1H NMR (400 MHz, DMS(O-d6) § 8.34
{3, TED), 8.17 {5, 1HY, 210 (m, 1HY, 8.03 {m, 14}, 7.94 (m, TH}, 7.81 -~ 7.69 (m, 3H), 7.59 -
7.52 (m, 2H), 7.39 (br, 1H), 7.11 {br, 1H), 477 (4, T = 7.2 Hz, 0.7H]}, 4.69 (m, (0.3H), 4.24
(m, 0.6H), 4.17 {m, 0.4H), 3.92 {m, 1H), 2.26 (m, 1H}, 2.07 {m, 2H}, 1.78 {m, 1H}. ES/MS
536.1 (MHH )

802621 (83-3-(3,8-dichloro-2-(1-{({2,6-diamino-S-cyanopyrimidin-4-yljaminopropyl j-4-
oxogquinazolin-3(4H -y benzamide (Compound 18). TH NMR (400 MHz, DMSO-d6) 8 8.50
(g, TH), £.14 - 7.88 (m, 3H}, 7.81 ~ 7.47 (m, SH), 6.67 — 6.61 (m, 2H), 6.56 (4, § = 6.5 Ha,
1HY, 623 (4, J = 9.0 He, TH), 4.59 - 4.50 (m, 1H), 1.69-1.61 (m, 1H), 0.64 (wn, 3H} ES/MB
5241 (M+H*Y;

[00263]  (8)3-(5,8-dichioro-2-{1-{{2.6~diarnino-5-chioropyrimidin-4-yhaminojpropyl)-4-
oxoguinazolin-3(4H)-vi)benzamide {Compound 19). TH NMR {400 MHz, DMBO-d6) § 8.31
(s, 1H), 8,17~ 7.87 (m, 4H), 7.80 - 7.62 (m, 3H), 7.51 (m, 1H), 6.27 ~ 6.08 (m, 1H), 6.02 (m,
1H), 5.78 (d, = 9.6 Hz, 1H), 445 (td, J = 9.7, 2.9 He, 1H), 1.76 ~ 1.65 (m, tH), 155, I =
14.3, 7.2 Hz, 1H), 0.69 - 0.539 (m, 3H). ES/MS 3351 (MH+};

Q4
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[00Z64]  (S)-3-(5.&-dichloro-2-(1-{{2.6-d tamino-3-cyanopyrimidin-d-yhamino ibutyD-4-
oxoguinarolin-3(4H}-yhibenramide (Compound 20). 1H NMR (400 MHez, DMSG-dsy 8 8.33
{s. 1), 8.23 - 7.84 (m, 3H), 7.77 - 7.26 (i, 3H), 6.71 (s, 3H), 6.27 {3, 1H}, 4.93 - 4.51 {m,
TH), 1.89 - 1.47 (m, 2H), 1.24 (1d, T = 14.0, 13.0, 8.4 Hz, 1H}, 094 (dt, 1= 14.8, 7.5 Hz, 11},
0.48 (dt, ] =27.0,7.3 Hz, 3H). BS/MS 338.1 (M+H+);

[B02638)  (53-3-(5,8-dichloro-2-(1-{ {2,6-dhamino-S-chloropyrimidin-4-ylamino Youtyl 1-4-
exoquinasolin-3{(4H }ylYbenzamide (Componnd 213, 1H NMR {400 MHz, DMEO-d6) 8 .50
=821 {m, 1H}, 8.19 - 7.97 (m, 2H} 8.02 -~ 7.63 (m, 3H), 7.63 - 7.24 {m, 1H), 6.34 - 592
(o, THD, 579 (4,0 = 9.7 He, 1H), 4.69 (1, J = 9.2, 4.4 Hz, 1HY, 160 (s, 2H), 1.50 - 0.77 {m,
2H}, 070031 {m, 3H). ES/MS 547.1 (M+H+y;

B0266]  (5)-3-{3-chloro-2-{1-({2 6-diaminc-5- -cyanopyrimidin-4-yhaminojhatyl -4-
oxoguinazelin-3{(4H}-vibenzamide (Compound 22}, 1H NMR {400 MHEz, DMSO-d6) & 8.48
— 818 (m, 2H), 8.18 -~ 7.91 (m, ZH), 7.90 - 7.43 (m, 5H}, 6.66 {m, 4H}, 4.67 {m, H), 1.91 -
Ealdm, 2H), 1.34 - 0.74 {m, 2H), 0.63 - 0.27 (m, 3H). BS/MS 504.1 {(MAHA+Y

F8267)  (8)-3-(3-chioro-2-(1-4 {2,{i~diamine--5uc}§,iampyrimidin—4—}’1}21111&110}bul}/}_}w@«
oxoqumazolin-34H}-yibenzamide (Compound 23). 1H NMR (400 MHz, DMSO-de) 3 845
—8.19 (m, 2H), 8.19-7.93 {m, 2H), 7.91 — 7.66 {m, 3H}, 7.63 ~ 7.36 (m, 2H}, 6.26 (m, 1H),
601 =579 {m, 3H), 4,76 — 4,48 {m, 1H), 1.83 — 1.49 (m, 2H), 1.38 - 0.75 {ma, 2H), 044 (1, ]
= 7.4 Hz, 3H) ES/MS 513.1 (M+H+Y,

oo 4”“1
Al /lLN/J\\V‘ N _NH,
L ,ol /}J\ -
T
F HN. N, NH
NZ I
FOOF 4

U268 (R)-3-(2-{1-{{2-amino-S-cyano-6-(d iﬂuommcthyl)pyﬁmidin~4~y1}amino}ethj,ﬁi)~5n
chloro-R-thioro-4-oxoquinazolin-34H -y ibenzamide {Compound 24) 'H NMR (400 MHz,
DMSO} 8 B.22 (s, 1HY, 810 - 7.98 (m, 28}, 7.93 - 7.65 {m, SHY, 7.65 ~ 7.43 {my, 3H), 6.81
6.50 {m, THYL 4.88 - 4.78 {m, 1H), 1.40 — 1.34 (m, 3H). ES/MS $29.1 (M+HY,
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FTUF 25y

90269 (5)-3-(2-(1-{(2-amino-3-cyano-6-(difluoromethylpyrimidin-d-yhamino ethyl)-5-
chloro-4-oxoquinazolin-3(4H}-ylibenzamide {(Componnd 25} "H NMR (400 Mz, DMSO)Y
& 8.24 (s, 1H), 8.10 - 7.97 {m, 2H}, 7.95 - 7.88 (m, 1H}, 7.85 ~ 7.46 (m, 8H), 6.81 ~ 6.51 {m,
FEE), 4.86 ~ 475 {m, TH}Y, 138« 1.33 (m, 3HY, ES/MS ST (M+H )

0
F\ _,-r”\\l:_, N N/ \'\, ~ NH?
\\rf// \N’ff\\f,/ O
i HNL N NH,
\/
y ]
o :\\‘4‘N
]
F™OF {26}

[BOI78]  (8)3-2-(1-{{Z-amino-3-cyanc-6-{difluoromethylipyrirmidin-d-vi}amine ethyl)-§-
DMSO} 8 8.20 - 811 (m, 2H), 8.07 - 7.98 (m, 2H), 7.94 — 7.75 (m, 2H), 7.74 - 7.58 (m,
SHY, 7.36 — 741 {m, 2H), 6.82 - 6.49 {m, 1H}, 5.00 — 4.89 {m, 1H), 1.43 - 1.35 (m, 3H).
ES/MS 529.1 (M+HTy;

O = l
PP NP NG
T%\‘ I

chioro-6-fluoro-4-oxogquinazolin-3(4H)-yibenzamide (Compound 26} 'H NMR (400 Mz,

o MM N NH,
T
L 2N
NF

NHz on

[BOZ71]  (8)-3-(B-chloro-2-{cyclopropy (2, 6-diamino-S-cyanopyrimidin-4-

yhamino ymethyl}-6-tluoro-4-oxoquinazolin-3(4H)-yithenzamide {Compound 273 "H NMR

101
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(400 MHz, DMSO-de} 8 830 {5, 1H}, 8.21 — 8.09 {m, 1H), 8.06 - 7.97 (m, 1H), 7.85 - 7.70
{m, 1H}, 7.66 — 7.53 (m, 0H), 6.72 {5, 4H), 6.62 {5, 1H), 6.48 (1, J= 7.7 Hz, 1H), 5.97 (4, J =
9.0 Hz, 1H). 4.82 ~4.71 (m, 1H3, 4.03 (g, 7= 7.1 Hz, 1H), 1.96¢d, 7= 0.6 Hz, 1H), 1.28
110 (m, 4513, ES/MS 5201 (M+H)

F .~ ﬁ M-
SoeN:

& HI:E, Hy

MM, (28}

AR

062721 (8)-3-{d-chloro-2-(cyclopropyl{(2,6-dlamino-3-chloropyrimidin-4-
yhaminomethyl}-6-fluoro-4-oxoquinazolin-3(4H - vhibenzamide {Compound 28). 'H NMR
{400 MHz, DMSO-dy} & 830 (s, 1H), 8.22(s, /=29 Hz, 1H), £.15 - 7.90 (m, 1H), 7.82 -
752 4my, TH), 614 - 5.97 (m, TH), 5.72 - 5,60 {m, TH), 5530 (s, 1H)L 4.77 — 4.63 (m, 43,
404 - 5.97 (m, 1H), 2.07 - 2.04 (m, 1H), 197 (dd, 7= 2.6, 1.7 Hz, TH), 125~ 1.03 (m, 4H).
ES/MS 529.0 (M+H)

\(\1/ N {l\ NH,

e 29y

{82731 (83-3-(8-chloro-2-{1-{(2,6-diamino-S-cyanopyrimidin-4-vDamino jethyh-6-fluoro-
4-oxoquinazolin-3{4H»yhbenzamide (Compound 293, 'H NMR (400 Mz, DMBO-ds) 8
8.30 (s, 24}, B 18 - 809 {m, 1H), 8.02 - 7.98 {m, 1H}, 7.86 — 7.68 (i, 1H), 7.63 - 7.57 {m,
UHJ, 6.65 (s, THL 6.57 {5, 1H}, 6,51 (, F= 8.5 He, 1H), 487 - 4.74 (m, 4H), 1.32(d. J= 6.6
Hz, 1H}, 1.27{d, 7= 6.9 Hz, 3H) BS/MS 5941 M+
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R, {30

98274} (5)-3-(8-chlore-2-{1-((2,6-diamino-3-chioropyrimidin-4-yl JaminoYethyl-6-fluoro-
d-pxoquinazolin-3(4H)-yhbenzamide (Compound 30} 'H NMR (400 MHz, DMSO-dg) 6
8.32 (s, 2H}, 822 - 8.00 {m, 2H}, 7.84 — 7.52 (m, OH}, 7.65 {t, /=78 Hz, 1H}, 6.37(d, 7=
7.7 Hz, 1H), 6.05(d, /= 31.9 He, 1H), 5.55 (s, 1H)L 4.70 (dp, /= 9.3, 6.8 Hz, 4H), 1.29 (m, J
= 6.7 Ha, 1H), 126 (4, 7= 6.9 Hz, 3H). ES/MS 303.1 (M+H
0 = l
F\{’Qb\ﬁm o ,NHQ
L N"QK/ G
J; HRL N
N 1 T
A "}“N

N, (31

{8275 (8)-3-(8-cyano-2-(1-((2,6-diamine-S-cyanopyrimidin-d-ylanmine jethyl)-6-fluero-
d-oxoquinazolin-3(4H)-ylibenzamide (Compound 313 'H NMR (400 MHz, DM S0-dg) &
3.49 (ddd, /= 13.3, 8.3, 3.0 Hez, 2H), 8.29 (s, 2H), 8.19 - 8.10 {m, 0H), 7.99—7.93 (m, 2H),
7.67 - 7.63 (m, OH}, 7.55 — 7.50 (m, 2H), 6.76 (4, 7= 7.1 Hz, OH), 6.63 (5, 4H), 6.54 (5, GH),
6.45{(d, J=83 Hz, OH), 4.87 - 4.74 {m, 1H), 1.37 (m, /= 6.6 Hz, 1H), 1.31 (4, /= 6.9 Hz,
3H) ES/MS 4851 (M+H ).
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{60276}  (8)-3-{&-cyano-2-{cyclopropyl{{2 6-diamino-S-cyanopyrimidin-4-
yiaminoymethy!-6-fluoro-4-oxoquinazolin-3(d4H -yhbenzamide (Compound 32). 'H NMER
(400 MHz, DMSO-d) 6 8.50 (ddd, /= 13.0,8.3, 3.0 He, 1H), 827 (s, 2H}, 8.20 (g, /= 1 4
Hz, OH), 818 - 8.09 (m, [H), 8.00 (s, OHY, 7.96 - 7.91 {m, DH)}, 7.77 — 7.70 {m, 1H}, 7.58 -
TAS {m, TH), 6.6% (s, TH), 6.58 (s, 1H}, , 4.68 (3, /= 8.8, 7.5 Hz, 4H}, 1.29 - 115 {m, 1H},
0.55 - 0.40 (m, 5HYL BS/MS 5111 (M+H").

T2
EL\}) N
N

HN]T’N% ANH.
LN
e

N, {33}

[6277]  (S)3-(2-(1-{{2,6-diamino-S-cyanopyrimidin-4-yhaminepropyl}-5-
{difluoromethyl}-4-oxogquinazolin-3(4H }-yhbenzamide {Compound 33}, 'H NMR (400 MHz,
DMBCde} & B.37 (3, ZH), 8.18 - 7.84 (m, 2H), 7.91 = 7.62 {m, 2H), 6.73 — 6,57 {m, 3,
453 —4.43 {m, 4H), 188 165 (m, TH), 128 < 123 (m, 25D, 0.68 - 0.59 {m, 3H). BS/MS
506.1 (M

P g 2
l N, l NHZ

-

o \Nc‘f RN O

Sy

HE:JTN,\ NH,
C-i/ A N

NRz 34y

082781 (533-(2-{1-{(2,6-diamino-3-chioropyrimidin-4-yljaminopropyi-5-
{diflnoromethyl}-4-oxoquinazolin-3(4H -y thenzamide (Compound 34), 'H NMR {400 MHz,
DMEO-d) & 8.36 (s, 2H), 8.22 - 7.93 {m, 4H), 7.90 - 7.63 {m, 2H), 6.03 (4, /= 22.7 Hz,

THY, 442 (1d, J= 8.7, 4.3 Hz, 1H)}, 2.71 (d, /= 6.9 Hz, 1H), 1.71 €dt, / = 14.6, 7.9 Hz, 25),
0.64 (id, = 7.2, 4.6 Hz, 3H). ES/MS 515.1 (M+HY),

4
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(35}

802791 (8)-3-{Z-(cyclopropyl{{2,6-diamine-S-cyanopyrimidin-4-vhyamino imethyl)-5-
{difluoromethyl-4-oxoquinazolin-3(4H -yl ibenzamide (Compound 35). 'H NMR (400 Mz,
DMSO-do} 5 8.36 (s, 2H), 8.20 (1, J = 1.9 He, [H}, 8.18 ~ 8.12 {m, 1H}, 8.01 — 7.93 {m, 1H),
790 -7.68 (m, TH), 6.03 (d, /=227 Hz, 3H}, 442 (1d, /= 8.7, 4.3 Hz, 1H), 2.71 ¢d, J =60
i, )L L71AG /= 14,6, 7.9 He, TH), 0.64 {(id, 7= 7.2, 4.6 Hz, 4H). ES/MS 518.2 {(M+H).

E]/i MR N, NH,
N )
oY
NH, (36)

(08284 (5)-3-(&-cyano-2-(1-({2,6-diamino-5-chloropyrivoidin-4-yDaminojethyl -4
oxoguinazolin-3(4H}-ylibenzamide {(Compound 36). 'H NMR {400 MHe, DMB0-4:) § 8.49
— 8.29 {m, 2H), 8.25 - 7.87 (m, 3H), 7.83 - 716 (m, 8H), 4.95 - 4.80 (m, 1H), 1.44 - 1.30
{(m, 3H). ES/MS 476.1 (M+H.

N (37)

15
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0028 (S)-3-(2-(1-({6-amino-5-{pyrazin-2-ylethynylpyrimidin-4-vhaminojethy-5-
chipro-4-oxoquinazolin-3(4H -yl ibenzamide (Compound 37). 'H NMR (400 MHz, DMSO-
d3 3903 {dd, J=4.8, Lo He, TH), 877 (td, J=2.5, 1.6 He, 1H}, 8.63(d, J= 2.6 He, 1H),
824~ 7.94 (m, 4H}, 7.92 - 7.71 (m, 3H}, 7.70 - 741 (m, 58, 478 (dt, 7= 32,1, 6.7 Hz, 1H),
136 (dd, J=8.7, 5.0 Hy, 3H). BS/ME 5381 (M+H L

A (38)

(53-3-(2-(1-{{&-amino-5-(pyridim-2-vlethyn vl ipyrimidin-4-ylamino Yethyi - S-chloro-4-
oxoquinazolin-3(4H)-yl)benzamide {Compound 38). 'H NMR (400 MHz, DMI0-ds) 8 8.74
{dd, J= 5.0, 1.5 He, 1H), 8.19 — 7.94 {m, 5H), 7.86 (m, 3H), 7.79 — 7.64 (m, 3H}, 7.65 - 7.4D
{m, 4H}, 4.85 {q, J= 6.6 Hz, 0.5H}, 475 (1, 7= 6.6 Hz, 0.5H), 1.38¢ddd, S = 6.6, 3.6, 1.2 Hy,
3H). BS/MS 537.1 (VD

]
NH; (39

B

oxequinazelin-3(4H)-yhbenzamide (Compound 39). 'H NMR (400 MHz, DMSO-de) 8 830
{s, L}, 8.15 - 8.04 (m, 2H}, 8.01 — 7.86 {m, 2¥}, 7.82 — 7.57 (in, 45}, 7.53 {(dd, 7= 133, 8.5
Hez, 2H), 623 (d, /= 9.0 He, 1), 4,80 — 4,41 (i, TH), 1.83 — 1.47 {m, 2H), 0.64 (dt, J=
19.9, 7.3 He, 3H). BES/MS $25.1 (MH+HT)

{00282 (5)-3-(5,8-dichlovo-2-(1-((2,6-diamino-S-cyanopyrimidin-4-yDamino jpropyl-4-
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E
NHz  (a0)

002831 (8)-3+(5.&-dichlore-2-(1-((2,6-dlamino-S-chloropyrimidin-d-vi}amine ypropyl-4-
oxoquinazolin-3{(4H}-vDibenzamide {Compound 40}, 'H NMR (400 MHz, DMEO-,3 8 8.31
(s, 1H), 824 - 7.85 (m, 3H), 7.85 - 7.61 {m, 3H), 7.5] {dd, J=12.2, 8.5 Hz, 1H)}, 6.05 (&, J =

NG B TETY A SO DONR Vs PESY T R VAR Srer FEIU AT 8V R4 faer DETLOEFGANAD 2waa
SRR Mz S 08 - X3 i THY LEE - 140 Gr 2HL OOT - 08 fm, AHE BROMR S

iy

RS ES Y

{8335, 8-dichloro-2-{1-{(2,6-diamino-S-cyanopyrimidin-4-ylarnino Youtyi)-4-
oxoquinazolin-3(4H)-yljbenzamide (Compound 41). 'H NMR (400 MHz, DMSO-d) 8 835
{s, TH), 8.23 - 7.84 (m, 3H), 7.77 - 7.26 {m, 3H), 6.71 (8, 3H), 6.27 (s, 1H), 4.93 — 4.51 {m,
Py, 189 - 1.47 (m, 2H), 1.24 (d, J= 14.0, 13.0, 3.4 He, TH), 0.94 (dt, /= 14.8, 7.5 Hz,
1H}, .48 (dt, 7 =27.0, 7.3 Hz, 3H). BS/MSB 539.1 (M+H 1.

NH, (423
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O284]  1-{3-(2-((18,28)-1-({6-amino-S-cyanopyrimidin-4-yilamino - 2-methyibutyl)-5-
chioro-4-oxoguinazolin-3(4H)-vl jphenyl)-3-ethylurea (Compound 473 TH NMR {400 MHz,
PMBSO-ds} & 8.58 (d, = 63.1 Hz, 1H), 7.87 - 7.74 {m, 2H), 7.70 —~ 7.48 {m, 28}, 747 - 7.17
{m, 4H}, 7.00 - 6.76 (m, 1H), 6.76 - 6.59 {m, 1H}, 6.24 ~ 6.07 {m, 1H}, 4.96 (¢, =332, 8.2
He, THE 3,19 - 2.90 (m, 2H), 247 - 2.0 {m, 1H), 1.58 ~ 1.39 {m, 1H), 1.30 - 118 {m, 1H},
V.03 {(0d, J= 7.2, 4.5 Hz, 3H), 0.96 - (.86 (m, 1H), 0.82 - .68 (m, 6H). FS/MS $46.1
(VEHY

G ¢ G | O
/i\ z"u“\ - E\\ /’L\ /JJ\~ PN
- \\\.E/ T ;’ ;‘:\I-E g ™~
e :/’.;"\,N’/ \\: N
HNL N,
C}Q;}E-r' \f’*N
0“ NHQ {4'}1}

08285)  1-(3-(2-((15,28)-1-((6-amino-S-nitropyrimidin-4-yhamino - 2-methyibutyl)-5-
chloro-4-oxoquinazolin-3(4H)-yiphenyl 1-3-ethylurea (Componnd 43 'H NMR {400 MHz,
DMB{hde} 8 9.55 {dd, J = 32.6, 8.6 Hz, 1H), 871 — 8§.55 (m, 3H}, 7.86 - 7.81 (m, 1H}, 7.77
{(idd. J=&.1, 5.5, 1.0 He, 1H), 7.68 - 7.54 (m, 3H), 7.51 ~ 7.30 (m, 2H), 7.06 - 6.85 (m, 1H)
€.26 - 6.12 {1, 1H), 5.26 - 4.98 (m, 1H), 3.18 = 2.97 {m, 2H), 2.08 - 1.94 (m, 1H), 1.77 -
150 (m, 1H), 110 - 0.90 {m, 4H}, 0.76 (ddd, J= 18.9, 14.5, 7.0 Hz, 6H). ). BS/MS $66.1
(WEHHD

M

N, (44}

80286}  (R)-1-(G-(2-(1-((6-amino-S-cyanopyrimidin-4-vhaminoethyl)-S-chlors-4-
oxoquinazolin-3(4Hyliphenyl)-3-ethylurea (Compound 44); 'H NMR {400 MHz, DMSO-
dg} 6 8.68 — 856 (m, 1H)}, 7.99 (dd, /= 47.0, 0.9 Hz, 1H), 7.82 ~ 7.70 (m, 2H), 7.67 - 7.50
{m, 3H), 7.45 - 7.22 {m, SH), 7.07 - 6.95 {m, 1H}, 6.20 (4, 7= 11.5 Hz, 1H), 4.87 ~ 4.62 {m,

108
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HHY, 3108 = 6.6 Ha, 2H), 1.42 - 132 (m, 2H), 1.05 {1, /= 7.1, 1.3 Hz, 3H). BS/MS
504.1 (M+H").

G
f‘jj\\ ,-'/\\
HNTOONT ™
| H
B0 Y
SwY
- \"Q- - N \.v.f
Pwe
N YT
NN
.
.r".// \\T‘ON
N7
KH: @45

002871 (S»1-{3-2-(1-{{6-amino-F-cyanopyrimidin-4-yDaminoethy-5-bromo-d-
oxogquinazolin-3(4Hyhiphenyl)-3-ethylurea ({Compound 45); 'H NMR {400 MHz, DMSG)
8 8.62 (s, (.5H), 8.58 (s, 0.5H), 8.01 (s, 0.5H), 7.89 {5, 0.5H), 7.81 = 7.71 {m, 1H), 7.67 -
7AD (m, 3H), 741707 {m, 4H), 7.03 - 6.95 (m, 1H), 6.21 - 6.13 (m, 1H), 4.82 - 4.60 (m,
1H}, 3.14 - 3.02 {m, ZH), 1.38 - 132 (m, 3H), LO6 - 6.99 (m, 3H). ES/MS 548.1 M+

N, (46}

1981881 (5)11-(3-(5-allyh-2-(1{{6-amino-S-cyanopyrimidin-4-vlamino ethyi}-4-
oxoquinazolin-3(4H-yliphenyt)-3-ethylures (Compound 463 'H NMR (400 MHz, DME
& B.64 (s, 0.5H), 8.61 (s, 0.5H), 8.04 (s, 0.5H), 7.92 (s, 0.5H), 7.83 - 7.65 {m, 3H), 7.56
749 ¢m, 1H}, 7.47 - 7.23 {m, 3H), 7.01 - 6.94 (m, 1H), 6.22 - 6.11 {m, 1H), 6.05 - 5.9] {m,
TH}, 5.02 - 4.91 (m, 2H), 485 - 4.65 (m, 1H), 3.97 - 3.91 (m, 2H), 3.13 - 3.03 (m, 2H), 1.40
= 133 {m, 3H), 1.06 - 1.00 (m, 3H). ES/MS 5102 (M+H )
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HMNT N
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1062881 (Sy-1-(3-(2-(1-{(6-amino-S-cyanopyrimidin-4-vDamine jethy - 3-fluore-4-
oxoquinazolin-3(4H)-yphenyl}-3-ethylurea (Compound 47): 'H NMR (400 MHz, DMS
3 B.63 {s, 0.5H), .60 (s, (.5H), B.03 {s, 0.5H}, 7.91 (s, 0.5H), 7.85 - 7.75 (m, 2H), 7.6% ~
7.23 {m, SH}, 7.03 - 6.93 (m, 1H), 6.24 - 6.15 {m, 1}), 4.84 — 4.66 {m, 1H), 3.13 - 3.03 {m,
28}, 1.38 - 133 (m, 3H), 1.05 - 1.00 {m, 3H). BS/MS 488.2 (M+H™);

Q
Hooal
HNT NS
H
oo
T Lo
= \N‘- N
ﬂ\ PN ”-’L\ g
o 'N’ \Ef'
” HNL N
/"/ /‘/'\\ \;{;N
N7
N (48

[06296]  (S3-1-(3-(2-(1-({6-amino-3-cyanopyrimidin-4-yljamino}ethyi}-5, & dichloro-4-
oxoguinazolin-3(4H-yliphenyt)-3-ethylurea (Compound 48) 'H NMR (400 MHe, DMS0)
8 B.65 (s, 0.5H}, .60 (s, 0.5ID), 8.02 - 7.89 (m, 2H), 7.71 - 7.51 (m, 4H), 7.52 - 7.23 (im,
3HY 705 - 681 (m, 1H}, 6.25 - 6.13 {m, 1H), 4.96 — 4.77 (m, 1H}, 3.14 - 3.06 (m, 2H), 1.38
~ 133 (m, 3H), 1.07- 1.00 (m, 3H), ES/MS 538.1 (M+H);
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9
/"EJ\ /AA\
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‘Tr‘ N \Zr
F HN. N
/'/:U \TG N
N7
MHo (49)

862181 (83-1-(3-(2-(1-({6-amino-S~cyanopyrimidin-4- vjamino Yethyl)-8-fluoro-4-
oxoquinazotin-3(4H}-ylphenyly-3-ethylurea (Compouond 49%: 'H NMR (400 MHe, DBMSOY
& B.o6 (s, D.5H)Y, 8.63 (s, O.SH), 8.04 (s, 0.5H), 7.97 — 7.92 {m, 1H}, 7.91 (s, 0.5H), 7.89 ~
766 (m, 2H), 7.61 ~ 7.49 {m, 2H), 7.46 — 7.26 (m, 3H), 7.06 - 6.97 {m, 1H), 6.25 - 6.15 {m,
FH), 492 472 {m, 1H), 3.15 - 3.05 (m, 2H), 1.43 - 1.37 {m, 3H), 1.07 ~ L.O2 {m, 3H).
BS/MS 488.2 (M+HY;

Y
/’u’\ N
HNT N

i H

e
E/"‘-\}QI PN F:i ;’&\\’«\\1/
\?’ff ~. N’ f"\\z e

F HN. N
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1 {50}

(00292 (8)1-G-2-(1-({6-aruino-S-cyanopyrimidin-d-yhaminoethyl -3, 8- difluorg-4-
oxoquinazolin-3(4H)-vljphenyi}-3-ethylurea (Compound 503 'H NMR {400 MHz, DMSO)
6 B.66 (s, O.5H), 8.63 {s, 0.5H), 8.05 (s, 0.5H), 7.93 (s, 0.5H}, 7.86 — 7.57 (m, 3H), 7.45 -
725 {m, 4H), 7.05 - 6.97 {m, 1H), 6.26 - 6.15 {m, 1H)}, 4.89 - 4.66 {m, 1H}, 3.15 - 3.06 (m,
2H}, 1.42 - 1.38 (m, 3H), L08R ~ 1.03 {m, 3H). BS/MS 506.2 (M+H ),

i
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M, (51

06293]  ($31-(3-(2-(1-{{6-amino-3-cyanopyrimidin-4-ylaminojeth yhd-ox - G-
{trifluoromethyDquinazolin-3{(¢H}-vljphenyl-3-cthylurea (Compound 511 "HONMR (400
MHz DMSO) & 8.67 (s, 0.5H), 8.64 (s, 0.5H), 8.05 (s, 0.5H), .01 - 7.93 {m, 3H}, 7.91 -
7.82 (m, 1 H), 7.72 (brs, 1 H), 7.63 ~ 7.59 {m, 0.5H), 7.50 - 7.26 {m, 2H), 7.07 - 6.97 {m,
1H), 6.26 — 6,17 {m, 1H), 4.91 - 4.68 {m, 1H}, 3.15 - 3.05 (m, 2H), 1.44 - 1.38 (m, 3H), 1.07
102 (m, 3H). ES/MS 3382 (MHH )

0
HN’lLN”\
PH

MNH4 (573

00294) (831321 {(6-amino-5 -gyanopyrimidin-4-yhaminojethyl)-4-oxogquinazolin.
3{4Hvhpbenyly-3-cthylurea {Compound 32} ' NMR (400 MHz, DMSO) § 8.67 (s,
0.5H), 8.64 (s, 0.5H), 8.15 - 8.11 (m, 1H), 8.07 (5, 0.5H), 7.95 (5, 0.5H), 7.90 - 7.66 (m, 3HY,
762 - 7.26 {m, 5H), 7.06 - 6.98 {m, 1H), 6.28 — 6,16 (m, 1H}, 493 - 4.73 (m, 1H}, 3.16 -
3.06 (m, 2H)L 143 - 1.37 (m, 31, 1.08 ~ L.O2 (m, 3H). ES/MB 470.2 (M+HTY,

{1
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B0295)  (83-1-(G-{2-{1-{(6-amino-S-cyanopyrimidin-d-yDaminojethvi-6-fluore-4-
oxoquinazolin-3(4H)-yhphenyl-3-cthylurea (Compound 53% 'H NMR (400 Mz, DBM3O)
5 B.65 (5, 0.5H)Y, 8.62 (s, 0.5H), 8.04 (s, 0.5H), 7.92 (s, D.5H), 7.85 — 7.56 (m, 5H), 7.45
7.25 {m, 3H}, 7.06 ~ 6.96 {m, 1H), 6.25 - 6.16 {m, 1H), 4.91 - 4.72 (m, 1H), 3.15 - 3.05 {m,
2H}, 142 ~ 137 {m, 3H}, 1.08 « 101 {m, 3H). ES/MS 488.2 (M+H");
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/lL\ P
HMN NTO™
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//ﬂ\ /‘/{i\ ’;’J\ -~
F N N \\;/
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N5 (54)

[00296) (53 1-(3-2-(1-({6-amino-5-cvanopyrimidin-4-vyaminoyethyl)- 7-flucro-4-
oxoguinazolin-3(4H}-yiphenyh-3-cthylures (Compound 54): 'H NMR (400 MHz, DR
8 88.65 (s, 0.5H), B.62 (s, 0.5H}), 822 ~ 8.15 (m, 1H), 8.06 — 7.56 {m, 3H), 7.50 - 7.25 (m,
SH), 7.05 - 6.98 (m, 1H), 6.25 - 6.16 (m, 1H), 4.8% - 4.66 (m, TH), 3.17 - 3.04 (m, 3H). 1.42
- 1.37 {m, 3H), 108 ~ 101 {m, 3H). ES/MS 488.2 (M+HD
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Nz (55

U297 (8)-1-(3-C2~(1-{{6-amino-5-cyanopyrimidin-4-vlaminoethyD-3-methyi-4-
oxogquinazolin-3(4H)-ylphenyt)-3-sthylures (Compound 55} 'H NMR (400 MHe, DMEO)
6 8.66 (s, 0.5H), 8.63 (s, 0.5H}, 8.07 {s, 0.5H), 7.96 (s, 0.5H), 7.93 — 7.65 (m, 2H), 7.60 -
726 (m, 6H), 7.03 - 6.97 (m, TH), 6.26 — 6,15 (m, 1H), 4.88 - 4.68 {m, 1H}, 3.14 - 3.04 (m,
24, 272 (s, 3H), 140 - 1.36 (im, 3H), 1.08 - 1.02 {m, 3H). BS/MS 484.2 (M+H");

M, (56)

[80298]  (S)-1-(3-(2-(1-{{6-amino-S-cyanopyrimidin-d-yhaminolethyl-5-methox y-d-
oxoguinazolin-3(4H -yl jphenyl)-3-ethvlurea {(Compound 563 'H NMR (400 MHz, DIMSn
8 8.63 (s, 0.5H), 8.60 (s, 0.5H), 8.07 (s, 0.5H), 7.95 (s, 0.5H), 7.76 — 7.68 (m, 2H), 7.54 —
7.26 (m, SH), 7.21 - 745 (m, 1H), 7.08 - 7.01 (m, 1H}, 6.98 - 6.93 (m, 1H}, 6.27 - 6.16 (m,
TH), 4.85 - 4.64 (m, TH}, 3.83 (s, 3H), 3.17 - 3.05 {m, 2H), 1.3% ~ 1.33 {m, 3H), 1.08 - 1.02
(e, 3H). BS/MS 5002 (M+HTy;
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99299 (S} 1-(3-(2-(1{{6-amino-S-cyvanopyrimidin-4-yD{methyDaminolethyl-3-chloro-
4-0xoquinamiin-3(4H}~yl}phenyi}-§»eihylurea {Compound 57) 'H NMR {400 MHz,
DMSO) & 851 (s, 0.5H), 8.37 €8, 0.5H), 7.83 - 7.47 (m, SH), 7.27 - 6.72 {m, 4H), 6,18 ~
6.03 {m, 1H}, 5.81 — 5.57 (m, 1H), 3.16 - 3.01 (m, 5H), 1.43 — 1.37 (m, 3H), 1.06 ~ 1.00 (m,
3H) BS/MS 5181 (M+H ™Y,

i _ \I O
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///’E‘“;\\:/GN
N7
NHs (55)

{08380 (8)-1-(3-(2-(1-{{6-amino-S-cyanopyriridin-4-yamino jethyl)-5-chloro-4-
oxogquinazolin-3{(4H)-vi}-4-chiorophenyl)-3-ethylurea (Compound 58); 'H NMR (400 MHz,
DMSOY & B.67 (s, 1H), 7.96 (s, 1H}, 7.94 (d, J = 2.6 Hz, 1H}, 7.82 {5, 1H), 7.81 — 7.75 {m,
TH), 7.64 (dd, /=82, 1.2 Hz, 1H), 7.59 (34, 7 = 7.8, 1.2 Hz, 1H), 7.50 (d, J = 8.9 Hz, 1H),
738 {dd, J = 8.8, 2.6 Hy, TH), 7.32 (brs, 2H), 6.21 ~ 6.16 (m, 1H}, 4.84 — 4.75 {m, 1H), 3.07
{p. /= 7.1 Hz, 2H), 136 (4, S = 6.8 Hz, 3H), 1.02 (1, 7 = 7.2 Hz, 3H). BS/MS 552.1 (M+H:

its
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[00361)  (8)3-1-G-Q2-(1-({6~amino-5-cyanopyrimidin-4-yhamino)ethyl - S-chiors-4-
oxoguinazolin-3(4H}-yl}-4-chlorophenyl)-3-ethylurea (Compound 593 'H NMR (400 MHz,
PMBO) 8 8.75 (s, 1H), 7.84 - 7.78 {m, 1H), 7.76 (d, J = 0.5Hz, 1H), 7.73 {4, J = 2.5Hz,
L 770 (s, 1H), 769 (dd, J = 8.2, L2 He, 1H), 7.61(dd, J = 7.8, 1.2 Hz, 1H), 7.42 (br s,
2H} 7.34(dd, J = 8.8, 2.5Hz, 1H). 7.27 (d, J = 8.8 Hz, 1H), 6.28 (brs, 1H), 5.18 - 5.09 (m,
14}, 3.14 - 3.05 (m, 2H}, 141 ¢d, J = 6.6 He, 3H), 1.04{t, J = 7.2 He, 3H). ES/MS 552.1
(M+H");

NH; (60)

{06302} (5)-1-3-(2-(1{{6-amino- 5-cyanopyrimidin-4-yhaminoethyD-5-chlorg-4-
oxoguiinazolin-3{4H)-vi}-4-methylphenylp-3-ethylures (Compound 603 'H NMR (400 MHx,
DMSO) S 8.40 (s, TH), 7.80-7.74 (m, 2H), 7.65(dd, J = 8.2, 1.2 Hz, 1H), 7.57 (dd, J = 7.&,
12 Hez, 1H), 7.484¢d, 7 = 2.2 Hz, 1H), 738 (br s, 2H), 7.19 (dd, J = 8.3, 2.2 Hz, 1H), 7.07
{dd, S = 84,09 Hz, 1H), 6.15 (brs, 1H), 5.04 - 4.95 (m, 1H), 3.32 - 3.02 {m, 2H), 1.96 (s,
3HY, 141 {d, J = 6.8 He, 3H), 1.02 (¢, J = 7.2 He, 3H). ES/MS $18.1 (M+H);

tio
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(003031 (531-03-(2-(1-{{(6~amino-3-cyanopyrimidin-4-yhaminoethyl}-S-chloro-4-
oxoguinazolin-3(4H)-yO-4-methylphenyl)-3-ethylurea (Compound 613 'H NMR (400 MHz,
MBSO} 6 841 (s, 1H), 7.98(d, /= 1.1 Hz, 1H), 7.80— 7.72 (m, 2H), 7.70 — 7.68 (m, 1H),
62 (At = 8.2, 13 He, 1M 7.57 (4, 7 = 7.8, 1.3 Hz, 1H), 7.39 (brs, 2H), 7.30 (dt, /= 8.3,
LAHz, THY, 7.23 (4, J = 8.4 He, 1H), 6.13 - 6.05 {m, 1H), 4.89 - 4.77 {m, 1H}, 3.10-3.00
(m, 34}, 1.94 (s, 3H}, 1.26 (d, 7 = 6.8, 3H), 1.04 — 0.98 (m, 3F). ES/MS 5181 (M+Hy;
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00384 (Sy-1-(3-{2-(1-{(6-amino-S-cyanopyrimidin-4-yDamino jethyl)-5-chloro-8-fluoro-
4-oxogquinazolin-3(4H)-yliphenyl)-3-ethylurea (Compound 62): 'H NMR (400 MHz,
DMBEO) 6 8.59 (s, 0.5H), 8.56 (3, (1L5H), 7.98 (s, 0.5H), 7.86 (s, 0.5H), 7.78 — 7.73 {m, 1H),
7.69 - 7.45 (m, 3H), 740 - 7.18 {m, 4H}, 6.99 - 6.90 (m, 1H}, 6.19 - 6.09 (m, 1H}, 4.83 -
4537 {m, 1H}, 3,10 - 2.96 (m, 2H), 135 - 1.29 (m, 3H), 1.02 - 0.96 {m, 3H). FS/MS 522.1
(M+H",

17
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[Oe385]  (S3-1-3-2-(1-((9H-purin-6-yDaminoeth yi-3-chioro-8-fluoro-4-oxoquinazolin-
3{4H-yhiphenvi)-3-ethyvlurea (Compound 633 'H NMR (400 Mz, DMSO) 8 8.72 ~ 8.60
{my, TH}, 8.47 - 8.33 {m, 2H), 7.95 (s, 0.5H), 7.73 — 7.65 (m, 1.5H), 7.60 ~ 7.52 (m, 1H), 7.44
=725 (my, 2H), 715 - 7.05 {my, 1H), 628 - 6.15 (m, 1H), 4.95 - 4.84 (m, 1H), 3.16 - 3.04
{ro, ZH}, 1.54 — 150 (m, 3H), 1.08 -~ 102 (m, 3H). BES/MS 322.1 (M+H");
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6386} (S31-(3-(2-(1-{{G-amino-F-cyanopyrimidin-d-yljaminolethyl)-$,8-dichloro-4-
oxoguinazolin-3{(4H -y iphenyl)-3-(3-hydroxvpropylurea (Compound 64); 'H NMR {400
MHz, BMSG)Y 5 8.77 (s, 1HY, 8.07 {8, 0.5H}, 7.99 - 7.92 {m, 1.5H), 7.77 — 7.52 {m, 2H), 7.45
—7.23 {m, 2H}, 7.06 ~ 6.91 {m, 1H), 6.29 (brs, 1H}, 4.97 - 4.80 {m, 1H}, 3.51 ~ 3.40 (m,
2R}, 317 3.09 {m, 2H), 1.69 - 150 (m, 2H), 1.41 ~ 1.35 {m, 3H). BS/MS 568.1 (M+H";
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[8307]  (S3-1-(3-(2-(1-({6-amino-S-cyanopyrimidin-4-yhamino)ethyl)-8-chloro-4-
oxoguinazolin-3(4H p-yhiphenyl)-3-(3-hydroxypropyliurea {Compound 65): 'H NMR {400
Mz, DMBOY 8 878 (s, 1H), 8.12 - 7.93 (i, 3H), 7.84 (br s, 1H), 7.73 — 7.48 {m, 3H), 7.45
—7.23 (m, 2H}, 7.06 - 6.92 {m, 1H}, 629 (brs, 1H), 5.02 ~ 4.85 (m, 1H}, 3.51 - 3.39 (m,
2HY, 337 - 3.08 (m, ZH), 170 - 150 (m, 2H), 1.43 - 138 {m, 3H). BS/MS §34.1 (M+Hy:
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[08388]  (5)-1-3-(2-(1 ({6-amino-5-cyanopyrimidin-4-yvjaminojethvi - S-chloro-&-fluoro-
4-oxoquinazolin-3(4H)}-yDphenyl)-3-(3-hydroxypropylurea {Compound 663 'H NMR (400
MHz, DMSO; 8 8.74 (s, 0.5H), .08 {5, 0.5H), 7.95 (4, 7 = 1.3 Hz, 0.5H), 7.80 (s, 0.5H), 7.74
= 769 (m, 1H), 7.62 - 7.40 (m, 3H), 7.40 - 7.25 (m, 2H), 7.06 - 6.96 {m, 1H), 4.89 - 4.67
{m, tH), 3.53 - 3.42 (m, 2H), 318~ 3.11 {m, 2H), 1.7 - 1.54 m, 2H), 1.42 - 1.36 {m, 3H).
ES/MS 552,71 (M+H ™y,
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003091 (S)-1-{3-(2-(1-{{6-amino-3-cyanopyrimidin-4-yhaminoethyl)-5,8-difluoro-4-
oxoguinazolin-3{(4H}-yhiphenvi}-3-(3-hydroxypropylurea {Compound 673 'H NMR (400
MHz, DMSO) 6 8.78 (br ¢, 0.5H), 8.41 (s, 0.5H), 8.17 - 8.08 {m, 1.5H), 7.98 (br s, 0.5H),
7.80 - 7.72 {ra, 21}, 7.68 — 7.47 {m, 2H), 7.42 - 7.25 (m, 3H), 7.06 - 6.96 {m, 1H), 6.30 (br
8, 1H), 490 - 4.70 (m, 1H}, 3.52 - 3.40 {m, 2H)}, 3.17 - 3.11 {m, 2H), 171 ~ 1.53 {m, 2H),
1.42 — 1.36 (m, 34}, ES/MS 536.1 (M-+H ),
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183161 (511-0G-2-(1-({6-amino-S-cyanopyrimidin-4-vhamino)ethy - 8-fluoro-4-
oxoguinazelin-3(4H}-yhphenyl)-3-(3-hydroxypropyljurea (Compound 68} 'H NMR (400
MUz, DMS0) 8 8.79 (s, 0.5H), 841 {5, 0.5H), 8.14 (br s, 1H), 8.01 - 7.90 (m, 1H), 7.82 -
7.47 (m, 3H), 742725 {m, ZH), 7.06 - 6.96 (m, 1H), 6.31 {brs, 1H), 4.95 - 4.75 (m, 1H),
3.50-3.42 {m, 2H), 3.7 - 311 (m, 2H), 171 - 1.52 (m, 2H), 1.46 - 1.38 (m, 3H). ES/MS
5181 (M+HTY,
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(00311 (S)-1-(3-(5-chloro-2-(1-(imidaro[2,1-fI[1,2 4}triazin-4-ylamino ethyt -4
oxogquinazolin-3(4H)-yhiphenyl)-3-ethylurea ({Compound 71 'H NMR {400 MHz, DMSO
9.09{d, J = 6.4 Hz, 1H), 857 (d, ] = § Hz, 1H), 8.63 (s, 1H), 8.51 {5, LH}, 8.10 (s, 1H), 8.05 -
301 (m, 3HY, 787 (1,1 = 2.0, 2.0 Hz, 1H), 7.72 (1d, T = 8.0, 8.0, 6.6 He, 2F), 7.60 Gm, 3H),
7.59 750 (m, 3H), 740 - 730 (m, 3H}, 717 (6§ = 8.0, 8.0 Hz, 1R), 7.03 {m, 1H), 6.20 (s,
1H), 6,153 (s, 1H), 491 {q, ] = 6.7 Hz, 2H), 4.81 {g, I = 6.7 Hz, 2H}, 3.08 (m, 2H), 1.48 (m,
6H}, 1.04 (m, SH). ES/MS 504.2 (M+H .

= (72)

{00312 (531-(3~(S-chloro-4-0%0-2-(1 -{thiazclo[$,4-dlpyrimidin-7-
viaminoythyijquinazolin-3{(4H -1 iphenyl)-3-cthylurea {Corpound 72). 'H NMR (400
MHz, DMEO) & 928 (5, 1H), 9.25 (s, 1H), 863 (s, 1H), 853 (d, I = 6.7 Hz, 1H), 8.43 (5,
iH), 8.37 (s, 1H), 832 (s, 1H), 7.81 {5, 1H}, 7.74 - 7.67 {m, 2H}, 7.62 ~ 7.59 {m, 1H), 7.57
{d, J=1.1 Hz, 1H}), 7.56 - 7.50 {m, 3H), 7.36 - 7.26 (r, 3H), 7.17 (1, } = 8.0, 8.0 Hz, 1H),
70341, 7= 9.0, 9.0 Hz, 1H), 6.20 (5, 1H}, 6.08 (s, 1H), 4.90 (m, 450), 3.06 {m, 4H), 1.48 (m,
6H}, 1.04 (m, 6H). BS/MS 5212 (M+H").
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{03131 B-(3-(2-{{25,45)-1-{6-amino-S-cyanopyrimidin-4-y1}-4-fluoropyrrolidin-2-vi -5~
chlore-4-oxoquinazolin-3{(4H)}-yhphenyl}-2-ethyhurea (Compound 73). 'H NMR (400 MHz,
DMSO-de) 6 8.66 (d, /=54 Hz, 2H), 802 (d, /= 112 Hz, 1H), 7.86 (5, 1H), 7.67 (1, /= 8.0
He, 1H), 7.50 (ddd, /= 12.1, 10,0, 7.9 Hz, 3H), 739 (44, J=13.9, 7.3 He, 2H), 7.17 - 6.99

(m, 1H}, 6.21 (m, 2H), 5.58 — 5,20 {m, 1H), 4.92 {m, .= 37.4 Hz, 1H), 4.50 - 3.93 (m, 2H),
3.09 (dd, S = 111, 5.7 Hz, 2H), 2.42 2,13 (m, 2H), 1.03 (g, /= 7.2 Hz, 3H). BS/MS 548.2

(M HL
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/"i.\\ - /L\\ /J\ f"l\ s O
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S \‘N'/‘ \]‘.»,

HN. N

A
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(83 1-(3-(2-{1-{{H-aminc-S-cyanopyrimidin-4-ylamino)ethyl)-5 chioro-4-oxoquinazolin-
3{4H}-yphenyl}-3-{5-(teri-butyl isoxazol-3-yiyurea (Compound 743, "H NMR (400 MHz,
DMBSO-de} 6 9.59 (d, /=55 Hz, 1H), 895 (4, /=359 Hz, 1H), 7.94 (d, / = 19.9 He, 1H),
7.807.069 (m, 2H}, 7.69 - 7.59 (m, ZH), 7.56 {ddd, /= 7.9, 3.2, 1.2 ¥z, 1H), 7.53 - 7.47 (m,
IH}, 747 - 7.39 (m, 1H), 740 - 7.28 {m, 2H), 7.13 (ddt, =168, 7.9, 1.3 Hz, 1), 6.48 (4, 7
=25 Hz, THY 480 (dq, 7= 357, 6.8 He, 1H), 1.37{dd, J=6.7, 28 Hz, 3H), 1.27(, 7= 12
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Hz, UH). BES/MS 5992 (M +H"),
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00314 (S»1-G3-2-(1-({G-amino-3-cvanap yrimidin-4-yiaminojethyi}-5-chloro-4-
pxoguinazolin-3(4H}yDphenyl}-3-(1 {irifluoromethylicyclopropyhurea {Compound 75} !
NMR (400 MHz, DMSO-ds) 8 8.65 {d, /= 9.2 He, (H), 796 (d, /= 36.0 Hz, 1H), 786, =
3.1 Bz, 1H), 7.83 - 7.65 (m, 2H), 7.66 — 7.48 (m, 2H}, 7.49 - 7.23 (m, 4H), 7.15 {d, /=122
Hz, TH), 7.05 {ddt, J= 12.5, 7.4, 1.5 He, 1H), 473 (dg, J=5§7.5, 6.8 Hz, 1t iy, 1.36(dd, 7=
6.8, 4.2 Hz, 3H), 1.27 - 117 {ro, 2H), 113 (d, J = 5.6 Hz, 2H}. ES/MS 584.2 (M+HY
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903181 (3)-1-{3-{2-(1 u(({i-amim‘)mS~cvzm@pvrimidinw4~vﬁi)mnm@}s@hyl}~5~ch10rom4»
oxoguinazolin-34H)-yhphenyy-3-(2,2, 2-triffuoroethylures {Compound 76). M NMR (400
Mz, DMSO-d;) § 8.93 (d, /= 184 Hz, 1H), 7.95(d, /= 32.1 Hz, 1H), 7.85 - 7.67 (m, ZH},
7.69 -~ 7.4% (m, 3H), 749 — 7.20 (m, 3H), 7.13 - 6.99 (m, 1H), 6.83 (dt, /= 13.7, 6.5 Hz, 1H),
474 (dt, J=53.3,6.7 Hz, 1H)}, 4.02 ~ 3.77 {m, 2H), 1.36 (dd, J=6.8,4.5 Hz, 3H) ES/MS
5582 (M + H)

.....
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NH, 7)

{031s] (S 1-(5-2-(1-{{6-amino-S-cyanopyrimidin-4-yaminoethyl)-5-chlore-4-
oxoguinazolin-3(4H -yi-2-fluorophenyl -3-isopropyturea {compound 77). 'H NMR (400
MHe, Methanol-dy) 8 8.36 - 7.97 (m, 2H), 7.71 (3d, J = 8.0, 3.0 Hz, 1H), 7.65 (ddd, J = 8.2,
3.8, 13 Hz, TH)Y, 7.52(ddd, 7=7.7, 2.4, 1.4 Hz, 1H), 7.31 (ddd, .7 = 13.1, 10.7, 8.6 He, 1H),
7.16 (dddd, /=241, 8.6, 4.2, 2.6 Hz, 1H), 5.11 —4.89 {m, 2H}, 1.54 (dd, 7= 9.7, 6.8 Hz,
3H), 1.42 - 1.22 (m, 6H}. ES/MB 5372 (M + H' )

[B9317]  (8-1-(5-(2-(1{{6-amino-5-cyanopyrimidin-4-yDamino ethyl -5 -chloro-4-
axoguinazolin-3(4H)-vi}-2-fluorophenyl - 3-ethylurea (Compound 78). 'H NMR (400 MHz,
Methanol-ds) 8 848 - 8.07 (m, 2H), 7.73-7.64 (m, 2H) 7.58 - 7.47 {m, 1H}, 7.29 (4d, J =
10.9, 8.3 Hz, 1H}, 717 - 695 (m, 1H}, 5.05 (o, 1H), 3.24 -3.19 {m, 2H), 1.55¢dd, 7= 11.9,
0.8 Hz, 3HY .14 (1d, /= 7.3, 3.6 He, 3H). ES/MS 5222 (M + H.
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[60318]  (S)-N-{(3-(2~{1-({6-aroino-3-cyanopyrimidin-4-yljaminoethy!-5-chlora-4-
oxoquinazolin-3{(4H }-yhphenyhearbamoyleyclopentanesul fonamide (Compound 79). 'H
NMER {400 MHz, Methanol-ds) 8 8.13 (4, J=27.9 Hz, 1H)}, 208 - 7.91 (m, 1H}, 7.77 — 7.63
(ra, 1H), 7.59 — 7.50 (m, 1H), 7.50 - 7.37 {m, 1H), 7.21 ~ 7.03 {m, 1H), 5.15 - 4.91 (m, 1H),
4.22 - 3.87 {m, 1H} 212 - 1.96 (m, 3H), 1.83 - 1.61 {m, 2H}, 1.56 - 1.44 (m, 3H), 1.28 (¢, J
= 6.2 Hz, 3H). ES/MS 608.2 (M +H),
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[B83191  (8)-N-{{3-(5~chloro-4-0x0-2-{1-{thiazolo{ S 4-dpyrimidin-7-
viaminojethyquinazolin-3(4H)}-yDphenylcarbamovijcyclopentanesulfonamide {Compound
80}, TH NMR (400 Mz, Methanol-ds} 6 910 {(d, S = 5.4 He, 1H), 842 (d, /= 2.2 Hz, 1H),
S.38 - 8.28 (m, 1H), 7.94 {5, TH}, 7.74 ~ 7.59 {m, 3H), 7.56 ~ 7.46 {m, 2H), 7.40 (g, J= 8.4
Ha, 1H}, 7.36 - 7.27 (m, 14}, 7.26 - 7.14 {m, 1H), 530 - 5.07 (m, 1H), 4.20 - 3.96 (m, 1H),
2.7 - 1.99 (m, 4H), 178 (dt, S= 12,1, 6.1 He, 1H), 1.67 - 1.56 (m, 6H). ES/MS 625.2 (M +
H.
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{53-MNAG--(1-({6-amino-5-cyanopyrimidin-4-yDaminoethyl)-5-chloro-4-oxeguinazolin.
34H-yhphenylcarbamoylicyclopropanesulfonamide (Compound 813, 'H NMR (400 MHz,
Methanol-ds) 8 .08~ 7.85 {m, TH}, 7.73 — 7.51 (m, 3H), 7.51 = 7.28 {m, 3H), 7.21 - 7.04
{m, 1H), 4.97 (m, TH), 3.06 - 2.91 (m, 1H), 1.52-1.37 (m, 3H), 1.34 - 1.14 (m, 25), 113 ~
£.04 {m, 2H). ES/MS 580.1 (M + H.
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803201 (8)-1-((1,3-dioxolan-2-yhmethyl}-3+(3-(2-(1 «(6-amine-S-cyanopyrimidin-d-
yhpyerolidin-2-yi)-S-chloro-4-oxoquinazolin-34H}-ylphenvhurea {Compound 82). 'H
MMR {400 MHz, DMSO-d6) 8 8.76 (S, 1H, minor rotamer), 8.73 (8, 1H, major rotamers,
7.97 {8, 11, major rotamer}, 7.92 (s, 1H minor rotamer}, 7.83 {5, 1H, major rotamer), 7.68 -
761 {m, 1H), 7.54 - 7.45 (m, 3H), 7.42 -7.35 (m, ZH), 7.00 - 6.96 (m, 1H), 6.27 (g, I = 64z,
LH), 4.84 (g, J=4Hz, 1H)}, 3.90 - 3.75 (m, 2H}, 3.80 - 3,75 m, ZH), 3.26 ~ 3.19 {m, 2H),
231214 (m, TH), 2.09 - 2.00 (m, 1H), 1.96 -1.85 (m, 2H). FS/MS 588.1 (M+H

-
Nz
N \,/} TEEN
y
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[00321]  (SP1-G-2-(1-(6-amino-S-cyanopyrimidin-4-yhpyrrolidin-2-yi-S-chloro-4-
oxoguinazolin-3(4H -yl jphenyi)-3-ethylurea (Coropound 83}, 'H NMRE (400 MHz, DMSO-
deiy 8 B.61 {s, 1H), 7.98 {s, 1H, major rotamer), 7.90 (s, 1H, minor rotamer), 7.87 {a, 1H,
major rotamer), 7.67 — 7.62 (m, 1H), 7.55 — 7.44 (m, 2H), 7.41 - 7.33 {m, 2H), 7.25 - 7.05
{m, 2H}, 6.96 -6.94 (m, 1H, minor rofamer), 6.19 ~6.14 (m, 1H), 4.68 - 4.58 {m, 1H)}, 4.02 -
3.95 {m, 1H}), 3.92 - 3.81 (m, 1H}, 3.12 - 3.03 m, 2H), 2.30 (s, 1H), 2.10 ~ 1.85 (m, 3H),
108 ~ 0.99 (m, 3H). ES/MS S30.1 (M+H.
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1083221 S»3-(S-chloro-2-{1 {2 -diamine-3-chloropyrimidin-4-yhaminojethyl)-4-

oxoquinazolin-3{4H)-ybenzamide (Compound 84} ‘11 NMR (400 MHz, DMS0-d6) 4 §.01
{s, 1H, major rotamer}, 7.98 (s, 1H, mmor rotamer), 7.68 - 7.63 {m, 1H}, 7.56 — 745 (m, 2H),
745 — 731 {m, 2HY, 7.12 (1, 1 = 8Hez, 1H), 6.98 {d, J = 8Hz, TH, minor rotamer), 6,72 (d, i =
8Hz, 1H, major rotamer), 6.32 ~ 6,25 ¢m, 1H}, 470 - 460 {m, 1H), 4.10 - 3.95 (, 1H), 3.94
~3.83 {1, 1H), 3.37 - 332 (m, 1h), 3.24 {5, 3H, minor rotamer), 3.23 (s, 3H, major rotamer),

330 - 2.16 {m, 1H), 2.10 - 2.02 (m, 1H), 1.97 - 1.85 (m, ZH). ES/MS 560.2 (M+H").

983231 (5-1-3-2-(1 --{@amin@»ﬁucyampyrimidin—«‘-@ﬁi}pyﬁ’@iidimEmyi')-S«e;:hﬁ.m‘a:s—a‘im
oxoquinazolin-3(4H}-yiphenyl}-3-{pyridin-2-yljurea {Compound 835} 'HNMER (400 MHz,
DMSO-d6) 5 8.26 (1, J=6Hz, 1H), 8.14 (5, 1}, minor rotamer ), 8.04 {3, TH, magor
rotamer ), 7.97 — 7.94 {m, 1H)Y, 7.75 - 7.60 (m, 2H), 7.52- 738 (m, 4 H}, 7.27 ~ 7.4 (m,
3H), 7.00 - 6.95 (m, 1H), 470~ 4.60 (m, 1H), 4.05-3.95 (m, 1H}, 391 - 3.87 (m, 1H,
230 - 2.15 (m, 1H), 2.10-2.01 (m, 1H), 2.00 - 1.83 {m, 2H}. ES/MS 579.1 (MH+H)
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003241 (53 1-(3-(2-(1-((¥H-purin-6-yhaminoethyl}-3-chloro-4-oxoquinazolin-3(4H)-
yhphenyljurea (Compound 86}, 'H NMR (400 MHz, EMSO-d & B.75 (br, 1 H), 872 (m,
1H), 8.47 (m, 2H), 8.01 (5, 1H), 7.78 (m, 1HY, 7.67 — 7.56 (m, 2H), 7.44 {m, 1H}, 7.33 (m,
TH), 714 {t, /= 7.3 Hz, 1H}, 5.98 (br, 2H), 4.88 {m, 1H}, 1.55(d, /= 6.7 Hz, 3H). ESMS
4761 (M+H).
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328 (3)-1-(3-(2-(1-{((¥H-purin-&-yl}aminolethyl})-53-chloro-4-onoquinazolin-3{(4H)-
yiyphenyl)-3-methyiurea (Compound 87). 'H NMR (400 MHz, DMSO-ds} & 9.10 (br, 1H),
878 {m, 1H), §.52 {5, ZH), 7.91 {s, 1H), 7.79 {my, 1H}, 7.73 — 7.54 (m, 2, 7.44 {m, 1H},
T324d, JS= 83 He, TH), 702 (m, 1H), 6.18 (m, TH), S.00 {m, 1H), 2.71 - 2.62 {4, = 16 Hz,
3H), 1.56 (d, J= 6.7 Hz, 3H). BS/MS 490.2 (M+H".

(88)

08326]  (5)-1-(3-2-(1 -{{(6-amino-S-cyanop vrimidin~4wvi)amim§ethy }S-chloro-4-
oxoguinazolin-3(4H)-yhiphenylurea (Compound 88). 'H NMR (400 MHz, DMSO- -de} & 8.74
{d, /= 7.4 He, 1H}, 8.03 (5, 0.5H), 7.94 (s, 0.5H), 7.84 (m, 0.53H), 7.67 (4, 7 = 6.7 Hz, 0.5H),
763 {dd, =82, L2 Hz, O.5H), 7.61 ~ 7.59 {m, 0.75H), 7.58 (dd, /= 3.3, 1.2 Hz, 1H), 7.56
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(dd, J= 1.2, 0.6 Hz, 0.5H), 7.54 (d, J = 1.2 Hz, 0.25H), 7.42 ~ 7.38 (m, 2H), 7.38 - 7.35 (m,
1H), 7.31 (d, J= 7.6 Hz, 1H), 7.05 - 6.99 (m, 1H), 5.95 (br, 3H}, 4.83 {p, 7= 6.7 Hz, 0.5H),
470 (p, = 6.8 He, 0.5H), 138 (dd, J = 6.8, 4.0 Hz, 3H). ES/MS 476.1 (M+H)

T -
//L\ /I‘J~\ ,/L\ /E\\ /Jj\\ o
AN ] N M
“ /’I ,-’/!\ - H H

SETUNT YT ON
HNL AN,
i

{B83271 (83 1-3-2-(1-{{S-amino-5-cyanopyrimidin-4-yDamino yethyl)-S-chioro-4-
oxogquinazolin-3(4H}-vljphenyl-3-methyvlurea (Compound 893 'H NMR (400 MHz, DMSO-
de} 6 8.77 {5, 0.5H), 8.72 (5, 0.5H}, 8.10 (s, 0.5H), 7.99 (s, 0.5H), 7.89 (br, 0.5H), 7.83 - 7.80
(m, 1H}), 7.80 - 7.77 (m, O.5HY, 7.77 - 7.72 (b, 0.5H), 7.68 (d, F = 1.2 Hz, 0.25H), 7.65 (m,
0.5H), 7.64 - 7.61 (m, 1H}, 7.60 (dd, /= 2.1, 1.2 He, 0.5H), 7.58 {4, J = 1.2 He, 0.25H), 7.55
~ 744 {br, 2.5H}, 7.44 - 7.41 (m, 0.5H), 7.41 - 7.36 {m, G.5H), 7.33 (dd, /= 8.2, 7.6 Hz,
0.5H), 7.08 - 7.02 {m, 1H), 6.15 (bs, 1H}, 4.87 (m, 0.5H), 4.76 (m, 0.5H), 2.68 {5, 3H), 1.42
(dd, J= 6.8, 4.1 Hx, 3H). ES/MS 490.2 (M+H )

T \;/ u\a
HL Ay NH:
T

NN (90)

[06328]  (8)-1-(3-C2-(3-{{6-amino-S-cyanopyrimidin-4-yhaminotethyl)-3-chloro-4-
oxoguinazolin-3(4H)-yliphenyl}-3-ethylurea (Compound 90). "H NMR (400 MHz, DMSO-
de) 8 8.70{d, J= 8.8 Ha, 1H}, 8.14 (s, 0.5H), £.10(d, 7= 6.5 Hz, 0.5H), 8.03 (s, 0.5H), 7.92
{d, /=07 Hz, 0.5H), 7.86 - 7.76 {my, 1.5H), 7.67 (dd, J= 8.6, 1.2 Hz, 1H), 7.64 ~ 7.57 (m,
2H), 7.46 - 736 {m, L5H), 733 (4, 7=79 Hz, 0.5H), 7.11 ~ 7.00 (m, 1H}, 6.27 (hs, 1H),

5.36 (bs, 1H}, 4.89 (m, 0.5H), 4.78 (m, 0.5H), 3,14 (m, 2H}, 1.44 (d, J = 6.8 Hz, 1.5H), 1.43
(d, /=068 Hz, L5H), 1.10{(, /= 7.2 Hz, 1L.5H), 1.09 (1, /= 7.2 Hz, 1.5H). ES/MS 504.1
{MHHY
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180329] (S}1-03-{2-(1-{{ SH-purin-6-yhaminojethyl)-5-chloro-4-oxoquinazolin-3(4H)-
vhphenyl-3-cthylurea (Compound 91}, "H NMR (400 Mz, DMBO-de} 6 8.97 (m, 1H), 8.73
{m, IH), 857~ 8.41 (m, ZH), 7.94 (s, 1H), 7.79 (1, J = 7.9 Hz, 1H), 7.73 - 7.56 {m, 2H), 7.44
{t./=281Hz 1H), 7.32(4, J=83 Hz, 1H), 712 {(t, /= 7.4 Hz, 1), 6.30 {m, 1H}, 4.93 (m,
1H), 3.07 (m, 2K, 1.56 (4, /= 6.7 Hz, 3F), 1.09 (m, 3H). ES/MS 504.2 (M+H").
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00338 (83-1-0G-2-(1-{({6-amino-5-{ pyridin-2-ylethynylipyrimidin-4-yDamine jethyi}-5-
chioro-d-oxoquinazolin-3{4H)-ylphenyl}-3-ethyvlurea {Compound 92). 'H NMR {400 MHz,
DMEO-d} 8 8.79 (tdd, /= 5.1, 1.7, L.O Hz, TH), 8.79 (bs, 1H), .75 (d, J = §.2 Hz, 1H), 8.23
{s, 0.5H), &.18 (5, 0.5H), 800 (tdd, J = 7.6, 3.6, 1.8 Hz, 1H}, 7.95 - 7.90 (m, 1H), 7.90 - 7.86
{m, 1H), 7.85 (d, /= 1.3 Hz, 0.5}, 7.84 (s, 0.5H), 7.81 (m, 1H), 7.80 ~ 7.70 {m, 1F), 7.68 {1,
=20 He, 1H), 7.65 - 7.61 (m, 1H), 7.53 (dddd, /= 7.4, 4.9, 2.3, 1.4 Hz, 1H), 7.47 - 7.39
{m, 26}, 7.13 - 7.08 (m, 1H), 6.29 (m, 1H), 4.95 ~ 4.82 (m, 15, 3.15 {m, 2H), 1.45(d, J =
6.6 Hz, 3H}, 1.09 (m, 3H). ES/MS 580.2 (M+H").
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{00338 (83-1-3-2-(1«((4-amino-6-methyi-1 L3, 5-trtarin-2-yhaminoethy -5 -chlore-4-
oxoguinazolin-3{(4H }-yhiphenyl)-3-cthvlurea (Coropound 93). 'H NMR (400 MHz, DMSO-
de} 8 9.23 (br, 1H}, 8.99 {5, 1H}, 8.79 — 8.72 (m, 1H}, 8.20 (br, 1H), 8.16 {1, J = 2.1 Hz, TH},
7.81 (m, [H}, 7.64 (m, 2H), 7.44 (m, 1H}, 7.14 (m, 2H}, 6.53 (m, 1H)}, 4.75 (m, 1H) 3.14 (m,
2H), 2.35 - 222 (m, 3H), 1.38{d, 7= 6.8 Hr, 3H), 1.09 (4d, J= 7.2, 0.8 Hz, 3H). ES/MS
4041 (M+H)

003321 (S}1-3-2-(1-{{G-amino-3-cyanopyrimidin-4-yhaminolethyl-5-chloro-4-
oxoguinazolin-3(4H }-yi)-2-chlorophenyl)-3-ethvivres, first diastercomer to elute on reverse-
phase HPLC, {Compound 94}, 'H NMR (400 MHz, DMBO-d) 8 830 (dd, /= 8.5, 1.6 Ha,
tH}, 8.03 (s, 1H), 7.91 - 7.86 (m, 1H), 7.85 (s, 1H), 7.80 - 7.76 (br, 1H), 7.76 (dd, 7= 8.2,
V2 Hz, 1H), 7.67{dd, J= 7.8, 1.2 Hz, 1H), 7.52 {bs, 2H), 7.46 — 7.40 (m, 1H), 7.35 {dd, /=
7.8, 1.6 Hz, 1H), 7.08 (1, /= 5.3 Hz, 1H}, 5.11 ¢m, 1H}, 3.17 (m, 2H), 145 (d, /= 6.7 Hz,
3HY 12 (4 5= 7.2 Hz, 3H) BS/MS 538.1 (M+HD.
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803331 (5-1-G-02+41(¢ S-amino-3-cyanopytimidin-d-yJamino bethyl}-5~chloro-4-
oxoguinazolin-3(4H}-y1}-2-chlorophenyl}-3-ethylurea, second diastercomer o elute on
reverse-phase HPLC, {Compound 95} 'H NME (400 MHz, DM30-d5) 8 822 (dd, J = 8.4,
1.6 Hz, 1H), 8.19 (s, 1H), 7.90 - 7.89 {tn, 1H}, 7.86 (4, J= 8.0 Hz, PH3, 7.85 (m, 1Hy, 7.73
(dd, S =84, 1.2Hz, 1H), 7.67(dd, J= 7.8, 1.2 He, 1H}, 7.60 - 7.39 {br, 2ZH}, 7.27 {m, 1H),
TATdd, J= 79, 1.6 He, TH), 7.07 (m, 1H), 4.97 (m, THD, 3.25 - 3.13 {m, 2H}, 1.42 (4, .7 =
6.7 Hz, 3H), L12{ 7= 7.2 Hz, 3H). ES/MS 538.1 (M+H).
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{3341 (53-2-G3-(3-(2-(1-{{G-amino-5-cyanopyrimidin-4-yDaming lethyl)-3-chloro-4-
oxoquinazolin-3(4H yhrhenyDursidoYbenzoic acid ¢ Compound 963, 'H NMR (400 MHz,
DMBO-ds) § 10,46 (4. J = 10.1 Hz, 1H), 10.09 {d, J = 15.6 Hz, 11}, 8.39 {dddd, ./ = R.3, 5.4,
1.2, 0.4 He, 1H), 8.09 (s, 0.5H), 8.02 - 7.97 (m, 2H), 7.94 (bd, J = 6.5 Hz, G.5HY, 7.85 - 7.77
(m, 1.5H), 7.73 (dd, J = 2.1 Hz, 0.5H), 7.67 (m, 0.5H), 7.61 (ddd, J = 7.8, 5.0, 1.2 Hz, 1H),
758 - 7.54 (m, 1H), 7.54 - 7.50 (m, TH), 7.50 - 7.44 (m, 4HD, 7.41 {dd, J = 8.0 He, 0.5H),
TT (ddddd, = 109,78, 2.0, 1.2 Hz, 1H), 7.09 (m, 1H), 4.59 (m, $.5H}, 4.78 {m, 0.3H), 1.44
{6, =068 Hz, 1.5H}, 143 (d, /=~ 6.8 Hz, L.5H). ES/MS 596.1 (M+H
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335 (33-2-(-(3-(2-(1{{6-aminc-S-cyanopyrimidin-4-ylaminejethyl 1-S-chiore-4-
oxogquinazolin-3{4H yhphenyiureidoYbensevesulfonic acid (Compound 973, 'H NMR (400
Mz, DMBO-de) 8 2.91 (4, /= 10.7 Hz, 1H), 9.42 (s, 0.5H), 9.35 (5, 0.5H1, 8.77 {9, 0.5H),
d.44 (d, J= 6.6 Hz, 0.5H), 818 (d, /= 2.2 Hz, TH), 811 (bs, 1H}, .05~ 7.92 {m, 1H), 7.89
{bs, 0.5H), 7.82 (td , /= 8.0, L2 He 1H), 7.74 - 7.67 (w, 2H), 7.63 {ddd, /= 7.8, 1.2, 0.8 Hz,
1H), 7.54 (ddd, /= 8.3, 2.1, 1.0 Hz, 0.5H), 7.53 (b, 2H), 7.45 (0. J = 8.0 Hz, 0.5H), 738 (1, J
= B0 Hg, 0.5H, 7.3 {(dddd, /= 8.3,7.3,42, 1.7 He, 13, 7.22 - 7.16 (m, 0.5H), 7.13 (ddd, J
=7.7,25, 11 Hz, 054, 7.07 (ddd, J= 7.8, 2.0, 1.0 He, 0.5H), 7.02 (ddd, 7= 14.8,2.8, 1.2
Hz, 0.5H), 7.00 (m, G.5H), 6.82 - 6.76 (m, 0.5H), 4.97 (m, 1H), 148 {d, J= 6.6 Hx, 3H),
ES/MS 632.1 (M+H").
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OG336]  (53-2-(2-3-(3-(2-(1-{{6-amino-S-cyanopyrimidin-4-vl}aming Yethyl}-5-chloro-4-
oxoquinazolin-3(4H)-vliphenylureidophenoxylacetic acid (Compound 98), 'H NMR {400
MHz, DMSO-de) 6 9.65 (s, 0.5H), 2.61 (5, (.5H), 8.37 (s, 0.5H), 8.34 {5, 0.5H), §.15 {m, 1H),
811 (s, 0.5H), 3.01 (5, 0.5H), 8.00 - 7.96 (br, 0.5H), 7.95 (¢, J = 2.1 Hz, 0.5H), 7.81 (m.
LSH), 772 (6 J= 2.0 Hz, 0.5H), 7.67 (m, 1H), 7.62 (dd, F=4.3, 1.2 He, 0.5H), 7.60 (dd, J =
4.3, 1.2 Hz, G5H), 7.53 (bs, ZH), 7.49 {m, 1H), 745 - 7.37 {m, 2H), 7.16 (dt, 7= 7.8, 1.5 Hz,
0.5H), 732 (d, 7= 7.0, 1.9 Hz, 0.5H), 6.95 (m. 3H), 4.92 {m, 0.5H), 4.86 {5, 2H}, 4.3 {m,
0.5H), 144 (d, 7= 6.5 He, L3H). 143 (d, 7= 6.5 Hy, 1.5H). BS/MS 6261 (M+H )
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{08337F (83 1-(3-(2-(1{{6-amino-S-cyanopyrimidin-d-yijamine yethyl-5-chloro-4-
oxoguinazolin-3(4H-vDphenyl)-3-(4~chloro-3-{irifluoromethylyphenylurea {Compound 99).
"H NMR (400 MHz, DMSO-de} 6 9.29(d, 7= 13.8 Hz, 1H), 9.09 (d, 7= 12.2 Hz, 13), 8.06
{dd, /= 8.9, 2.3 Hz, 1H), 7.95 (5, 0.5H), 7.91 (5, 0.5H), 7.82 - 7.74 (m, 1H), 7.70 {td, /=284,
3.6 Hz, 1H), 7.66 ~ 7.57 {tn, 1H), 7.57 ~ 7.53 (m, 2H), 7.53 — 7.48 (m, 1H), 745 {br, 3H3,
741734 (m, L3H), 730 (4,7 = 8.0 Hz, 0.5R), 7.08 (dt, J= 6.5, 2.1 Hz, G.5H), 7.04 (did, J
=78, 2.0, 1.1 Hz, 0.5H), 4.80 {m, 0.5H), 473 (m, 0.5H), 1.34{d, 7= 6.7 Hz, 1.5H), 1.32 {d,
J= 6.8 Hz, 1.5H). ES/MS 654.1 (M+H.

Choo f’ ’l "I T
r/'{\\i //’L:\ N/ ‘\3\\\// \N/H\N/j\\k\//)
| /l ~ H oM 2:;
\\-/// ,Np/ \E//
N UM
P!
N\.\ff) Y
S
M, (100}

003381 (S3-1-(3-2-(1-({6-amino-S-cyanopyrimidin-4-yhamino)ethyl)-5-chlorg-4-
oxoguinazolin-3{4H}-yhiphenyl)-3-(2-chlorophenylurea (Compound 1001, 'H NMR (400
MEz, DMSO-de) 8 9.64 (d, 7= 11.3 Ha, 1H), 843(d, /= 17.5 Hz, 1H), 817 (dt, /= 8.3, 1.3
Hz, 1H), 8.07 (d, J= 1.0 Hz, 0.5H), 8.01 (4, J= 1.0 He, 0.5H), 7.98 (d, J = 6.8 Hz, 0.5H),
7.95 (s, O.5H), 7.87 ~ 7.77 (m, 1.5H), 7.71 (m, 0.5H), 7.67 (m, 1H), 7.61 (dédt, 7= 7.9, 3.6,
1.2 He, 1H), 7.57 - 7.45 {m, 3H}, 7.33 (dd, J = 8.6, 7.0 He, 1H), 7.17 (m, 1H), 7.08 fm, 1H),
481 (m, 0.5H), 4.83 (m, 0.5H), 4.09 (bs, ZH), 1.45 (4, /= 6.7 Hz, 1.5H), 1.44 (d, 7= 6.7 Hz,
1.5H). BS/MS 586.1 (M+HD,

U/ N N RS TH
\\;'}f/ ~ N”f)\\ A 0’;’ \NH
N NH L er,
\,}',/ \\\EQN \vf
NH, (1013

[88339]  (5)-1-(3-(2-(1{{6-amino-S-cyanopyrimidin-4-yliamino ethyl-5-chloro-4-

oxoquinazolin-3(4H)-yliphenyl-3-(2-(trifluoromethyliphenylures {(Compound 101y 'H

134
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INMR (400 MHz, DMSO-ds) § 9.59 (d, J= 15.2 Hz, 1H), 821 (d, /= 16.8 Hz, 1H), 8.00 (m,
LFD, 7.96 — 7.91 (m, 1H), 7.86 (4, J = 6.5 Hz, 0.5H), 7.84 — 7.78 (m, 1H), 7.7% - 7.70 {m,
2.5H), 7.6% (o, 28D, 7.61 (ddd. J = 7.8, 4.5, 1.2 Hz, 1H), 7.57 - 7.47 (m, 2H), 746 — 7.38 (m,
2H}, 7.34 (m, 1H), 719 (ddd, J = 7.7, 2.0, 1.1 Haz, 0.5H), 7.16 (m, 0.58), 4.9 (m, 0.5H),

4.82 (m, 0.5H), 1.44 (d, /= 6.8 Hz, L.5H), 1.43 (4, 7= 6.8 Hz, 1.5H). ES/MS 621.1 (M+H),
oo
NS
E/.f N NN/ NP \NH
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NNH h cr,
N ., ’)QI. RSN //”/
TN -
HN-- (102)

03401 (50 1-(3-(2-(1-((OH-purin-6-y}Jaminoethyl}-5-chioro-d-oxoquinazolin-3{4H)-
vhphenyl}-3-(2-(triflnoromethyliphenylurea {Compound 102). 'H NMR {400 MHz, DMSO-
do} § 9.66 (s, 0.5H}, 9.53 (5, 0.5H}, £.79 (br, LH), BA4Z (m, 2H), B.26 (s, 0.5H), 8.15 (s, 0.5H),
B.40 (g, 0.5H), 7.97(d, /= 8.3 Hz, 0.3H}, 7.89 (d, J= 8.3 He, 0.5H), 7.83 ~ 7.71 {m, 2H),
T 156 (my 46, 7.52 (m, TH), 745 - 730 (o, 2H), 7.25 (m, THD, 5.00 (o, 1H), 15744
# 6.8 Hz, 1L.5H), 1.56 {d, /= 6.8 Hz, 1.5H). ES/MS 620.1 (M+H").

N, (10%)

90348 (S)-1-(3-(2-(1-{{G-amino-3-cyanopyrimidin-4-yliamino jethyl)- S-chloro-4-
oxoquinazolin-3(4H)-vi}phenyl}-3-(2.6-dichlorophenyl urea (Compound 103).'H NMR (400
MHz, DMSO-de} 6 925 (5, 1H), 8.39(d, /= 8.0 He, TH), 8.06 (d, /= 0.5 Hz, 0.5H), 8.00 (4,
J=0.5 He, 0.5H), 7.94 {m, 0.5H), 7.87 (d, /= 6.4 Hz, 0.5H), 7.80 {m, 0.5H), 7.77 (m, 0.5H),
769 - 7.63 (m, 1H), 7.63 - 759 (m, 1H), 7.58 (m, 1H), 7.56 (4, /= 1.7 Hz, 1H), 7.53 ~ 7.48
{ro, THY, 7.47 (br, 2H), 7.42 - 7.33 (m, 2H), 7.17 (dt, J = 6.6, 2.0 Hz, 0.5H), 7.13 (ddd, J =
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7.8,2.0, 1.0 He, 0.5H), 4.88 (m, 0.5H), 4.72 (m, 0.5H), 1.43 (&, J = 6.8 He, 3H). B3/MS
620.1 (M+H"
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{0342 (Sr1-(3-2-(1 ~{{SH-purin-6-yllaminojethyl)-5-chloro-d-oxoquinazolin- 3(4H)-
yhphenyl}-3-(2,6-dichlorophenylhurea (Compound 1041 "H NMR (400 Mz, DMB0O-dgy 8
9.31 {m, 1H}), 910~ 8.9 (br, 1H}, 8.58 - 8.36 {m, 2H), 8.31 (m, 1H), 8.04 (m. 1H), 7.86 {td,
= 8.4, La Hz, 0.5H), 7.82 - 7.72 {m, 1H), 7.70 (dt, J = 8.1, 1.1 Hz, 0.5H), 7.67 - 7.50 (m,
SH), 7.50 - 7.43 (m, 0.5H), 7.43 - 7.33 {m, 1.5H), 7.26 (m, 2H), 7.16 - 7.00 {m, 1H), 4.95
{m, TH}, 1.36 (d, /= 6.8 Hz, 3H). ES/MS 620.1 (M+H).
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883431 (5} 1-{3-(2-(1-{{6-amino-S-cyanopyrimidin-4-vhaminoeth yi}-5-chlorn-4-
oxoquinazolin-3(4H -yhpheny!}-3-(2,4-diftuorophenylurea (Compound 105). 'H NMR {400
Mz, DMSBO-de) 8 9.42 (d, /= 13.5 Hz, 1H), 8.71 {m, 1H), 8.14 - 8.01 {m, 2.5H), 7.86 {m,
tH}, 7.81 {m, TH), 770~ 7.64 (m, 1.3H), 7.61 (ddd, J= 7.8, 4.3, 1.2 Hz, 1H), 7.55 (br, 2H),
7.49 (m, 1H), 7.46 (dd, /= 2.1, 1.2 Hz, G.5H), 741 (d, S = 7.9 Hz, 0.5H), 7.36 (m, 1H}, 7,18
{ddd, J=4.8,4.1, 2.0 He, 0.5H), 7.14 (ddd, J= 7.7, 2.0, 1.2 Hz, 0.5H), 7.08 {m, 1H}, 4.90
{m, 0.5H), 4.81 (m, 0.5H), 1.44 (4, /= 6.8 Hz, 1.5H), 1.43 (d, /= 6.8 He, 1.5H). ES/MS
388.1 (M+HT)
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08344] (53 1-3-(2-(1-{{6-amino-S-cyanopyrimidin-d-yhaminoethyl)-5-chioro-4-
oxoguinazolin-3{(4H -yl iphenyl)-3+(2-cyanophenyljurea {Compound 106}, 'H MMR (400
MHz, DMSO-de) § 12.63 (s, 0.5H), 12.57 (3, 0.5H), 10.75 (br, 0.5, 10.40 (br, 0.5H), 9.01
(s, 0.5H}, 8.93 (s, 0.5H}, &.83 (5, 0.5H), .58 - 8.49 (m, 0.5H), §.43 - 835 (m, 0.5H), 8.14
8.01 {m, 1H}, 8.01 - 7.90 {m, ZH), 7.89 - 7.8 (m, 2H), 7.81 - 7.74 {m, 2H), 7.67 - 7.56 {rm,
2H}, 7.54 - 7.40 (m, ZH), 7.40 - 7.25 (m, 1L.5H}, 4.87 (m, 0.5H), 4.81 {m, 0.5H), 1.48 (d, J =
6.9 Hr, 1.5H}, 1.41 {(d, /= 6.8 Hz, L.5H). BS/MS 577.1 (M+H™).
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{88345 (S3-1-(3-(2-(1 -{{6-amino-S-cyanopyrimidin-4-yDaminoethyi)-3-chloro-4-
oxoguinazolin-3(4H}-yhiphenyl)-3-(o-tolyires (Compound 107). 'H NMR (400 MHz,
DMSO-ds} 6 9.27 (d, /= 6.0 Hz, 1H), 8.09 {5, 0.5H), 8.08 (s, 0.5H), 8.05 (s, 0.5H), 8.02 (s,
0.5H), 7.96 (t,./= 2.1 Hz, 0.5H), 7.89 - 7.76 {m, 2H), 7.72 {t, J = 2.0 Hz, 0.5H), 7.67 (m.
TH), 7.61 (dddd, J=7.9,4.6, 1.2, 0.5 Hz, 1H}, 7.53 (br, 2H), 7.51 - 7.36 (m, 2H), 7.24 - 7.18
{m, 1H), 718 - 710 (m, 2H), 6.99 (1d, 7 = 7.4, 1.3 Hz, 1H), 5.55 (by, 1H), 4.92 (m, 0.5H),
4.82 {m, 0.5H), 2.29 (s, L.5H}, 2.28 (s, 1.5H), 1.45(d, /= 6.8 Hz, 1. 5H), 1.44 (d, /= 6.8 Hz,
£.5H). BS/MS 566.2 (M+H ).
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{08346]  (Sp1-(3-02-(1-(( Gramino-3-cyanopyrimidin-4-yDaming jethyi-5-flooro-4-
axogquinazolin-3(4H -yl jphenyt)-3-(2-chlorophenyljures Compound 1083, 'H NMR (400
MHz, DMS0O-dg) 8 9.65 (d, J= 9.3 Hz, 1H), 8.46 (s, 0.5H), 8.4] (s, 0.5H}, 8.18{dd, /=83,
1.5 He, TH), 8.09 (s, 1H), 8.03 (s, 0.5H), 7.97 — 7.91 (m, 1H), 7.88 (dtd, 7 = §.4, 5.2,2.8 He,
THY 772 (4, 7= 2.0 Hz, 0.5H), 7.59 (bs, 2H), 7.58 — 7.46 (m, 2H), 7.46 - 7.39 {m, 1H), 7.35
fon, 2H), 7.17 (m, 1H}, 7.08 (m, 1H), 4.94 {m, 0.5H), 4.86 (m, 0.5H), 1.45 {d, /= 6.8 Hz,
LSHE 144 (d, /= 6.8 Hz, 1.5H), ES/MS 570.2 (M+H".
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003471 (8)-1-(3-(2-(8 ~{{6-amino-S-cyanopyrimidin-d-yljamino Jethyl)-3-chloro-4-
oxoguinarolin-3{(4H}yhiphenyi)-3-(2-methoxyphenylurea ¢ Compound 109). 'H NMR {400
MHz, DMSO-ds) § 9.56 (d, 7= 10.8 Hz, 1H), 834 (d, /= 13.6 Hz, 1H), 8.15 {ddd, 7= 8.0,
5.2, 1.7 He, 1H), 8.12 (5, 0.5H), 8.01 {m, 1H), 7.96 (t, J = 2.0 Hy, 1H), 7.88 = 7.8} {m, 1H),
T8 778 (m, 0.5H), 772 (m, 0.5H), 7.67 (1d, /= 8.2, 1.2 Hz, 1H), 7.61 (ddd, /=78 4.7,
1.2 Hz, 14}, 7.54 (bs, 2H), 749 {1, /= 8.0 Hz, 0.5H), 7.45 - 7.37 fm, 1H}, 7.16 {m, 0.5H),
7A24E J=6.6,2.1 Hz, 0.5H), 7.06 (dt, 7= 8.1, 1.6 Hz, 1H), 6.99 {1d, /= 7.7, 1.7 Ha, TH),
8.92 (4, /=756, 1.7 Hz, 1H), 4.91 (m, 0.5H), 4.30 (m, 0.5H}, 3.92 (s, L5H}, 3.92 (s, 1.5H),
144 (4, /=64 Hz, 1L.5H}, 143 (d, /= 6.4 Hz, 1.5H). ES/MS 582.2 (MHYL
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{00348]  (S)3-1-(3-{2-{1-{{S-amino-S-cyanopyrimidin-4-vl jaminoethy! 1 5-Fuore-4-
oxoguinazolin-3(4H)-yhphenyl)-3-(2-{wriflucromethylphenyiurea {Compomd 110). 'H
NMR (400 MHz, DMBO-de) 8 .59 (d. =124 Hz, 1H}, 821 (4, J=17.0 He, 1H), B.02¢d, J
= 13.8 He, 1H), 7.99 - 7.91 (m, 2H), 7.87 {m, 1.5H), 7.75 — 7.70 (m, 15K, 7.67 {1, /= 7.8
He, TH} 7.60 - 7.46 (m, 3H}, 7.46 — 741 (m, {H), 7.41 = 7.30 {m, 2H), 7.19 (ddd, /= 7.7,
2.0, L1 He, 0.5H), 715 {ddd, /=74, 2.0, 1.3 Hz, 0.5H), 4.92 (m, 0.5H), 4.84 (m, 0.5H),
1444d, 7= 6.8 He, L3H), ), 1.43(d, J= 0.8 Hz, 1.5H). ES/MS 604.2 (M+H M.

NH, (1113

[08349) (81034204 -{&-amino-S-cyanopyrimidin-4-yhamineethyli-S~-chloro-4-
oxoquinazolin-3{4H}-yliphenyl1-3-(3-chloropyridin-d-vlmrea, triffuorcacetic acid salt
{Compound 111}, "H NMR (400 Mz, EMBO-dey 5 1010 (d, /=153 Hz, 1H)L 817, J=
18.7 He, TH), 8.8 (m, 1H), 8.52 (m, 2H), 7.99 (d, /= 4.7 Hz, 1H), 7.93 (1, J = 2.0 Hz, 0.5H),
7.91 - 788 {m, 0.5H), 7.86 - 7.79 (m, 1H), 7.79 « 7.7S (m, 0.5H), 7.73 (1, J = 2.0 Hz, 0.5H),
71 7.67 (my, 1H), 7.64 - 7.60 (m, TH}, 7.56 — 7.47 (m, 2H), 7.46 — 7.3% {m, 1H), 7.26
{ddd, /=78, 2.0, 1.0 Hz, 0.5H), 7.22 (ddd, /= 7.5, 2.0, 1.3 Hz, 0.5H), 6.00 (br, 1), 4.98 -
4.81 (m, TH}, 144 (d, /= 6.8 Hz, 1.5H), 143 (d, /= 6.8 Hz, 1.5H). ES/MS 587.1 (M+H"),
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M358 (83 1-G-02-(1 ({9 H-purin-6-yhaminejethyl}-3-chloro-4-oxoquin azohin-3{4H)}-
yiphenyl}-3-(3-chioropyridin-4-yiurea (Compound 112}, "H NMR (400 MHz, DMSO-d) 8
10,00 (s, 0.5H), 9.90 {5, 0.5H), .08 (3, 0.5H), 8.91 (s, 1H), 8.90 - 8.75 {br, 1H), 8.80 (s,
0.5H), 8.72 (d, J=4.3 Hz, 1H), 8.48 (dd, J = 6.0, 2.0 Hz, 1H), 8.44 (m, 0.3H), 8.40 (s, 1H),
8.31 (d, J= 6.0 Hz, 0.5H), 7.95 (s, 0.5H), 7.81 {m, 1.5H), 7.72 - 7.66 (m, 1H}, 7.66 - 7.59
fm, 1H), 7.59 — 7.38 (m, 1), 7.33 (m, 2H}, 5.03 {m, 1H), 1.57 {d, /= 6.8 He, 3H). ES/MS
SRT.0(MFH.

MM, {115}

003511 (8- 1-(3-(2-(1-{{6-amino-5-cyanopyrimidin-4-yhaminojethyl}-S-chloro-4-
oxoguinazolin-3{4H yhiphenyl}-3-methoxyures (Compound 115}, "HONMR (400 MHz,
DMSO-des § 9.69 (d, J = 8.5 Hz, 1H), 9.17 (5, 1H), 2.10 (s, 0.53H), €.07 {5, 0.5H), 8.05 {, /=
2.1 He, 0.5H), 7.99 (s, 0.5H), 7.95 ~ 7.89 {m, 0.5H), 7.84 - 7.74 (n, 2H}), 7.74 - 7.56 {m,
3.3H), 7.49 (br, 2H), 7.48 (1, J = &0 Hz, 0.5H}, 7.39 (1, /= 8.1 Hz, 0.5H), 7.17 {m, 1H}, 4.35
{m, 0.5H), 4.73 (m, D.5H), 3.67 (5, 1.5H}, 3.65 (s, 1.5H), 1.43 (4, /= 6.8 Hz, 1.5H), 142 (4, J
= 6.8 Hr, 1.5H). ES/MS 506.1 (M+H ).
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063521 ()-1-3-2-(1-((6-amino-S-oyanopyrimidin-4- yhamineethyl}-S~chioro-4-
ovoquinazolin-3(4H)-yDphenyl}-3-(2-(dimethylaminojethyljures, triffuorcacetic acid salt
{Compound 116). 'H NMR (400 Mz, DMSIO-de3 8 9.32 (s, 1H), 0.17 (4, /= 5.1 Hz, 11},
B.08 {d, J= 1.2 Hz, 0.5H), 7.96 (d, 7= 1.2 Hz, 0.5H)}, 7.91 (m, 0.5H), 7.85 ~ 7.76 {m, 1L.3H},
771 7.57 (m, 3H), 7.45 (m, TH), 743 — 7.33 {m, 3H), 7.10 (m, 1H), 6.68 {q, /= 5.7 Hz,
TH), 4.86 (m, 0.5H), 4.69 (m, 0.5H), 3.49 (m, 2H), 3.20 (m, 2H), 2.86 (s, 6H), 1.42{d, .7~ 8.6
Hz, 3HY. BS/MS 547.2 (M+H ")

NN (117)

B0353]  {S)-1-3-{2-(1 {{G-amino-F-oyanopyrimidin-4-ylamino ethyl}-5-chioro-4-
oxoquinazolin-3{4H)}-vphenyi)-3-2-hydioxyethyliurea (Compound 117}, 'H NMR (400
MHz, DMSO-de) § 8.83 (d, = 12,2 He, 1H), 8.21 (d, J= 6.6 Hz, 0.5H), 8.14 (s, 0.5H}, 8.04
(s, 0.5H), 8.01 (4, J= 6.6 Hz, 0.5H), 7.84 - 7.77 {m, 2H}, 7.74 (bs, 11}, 7.68 {d, /= 1.2 Hz,
0.5H), 7.66 (¢, J= 1.2 Hz, 0.5H), 7.65 — 7.58 (m, 1.5H), 745 - 7.31 (m, 1.5H), 7.11 - 699
(m. 1H), 6.35 (bs, 1H}, 5.98 (br, 2H), 4.89 {m, 0.5H), 4.79 {m, 0.5H}, 348 (td, J= 5.8, 1L.U
He, 2HY 3.20 (i, 2H), 144 (d, J= 6.8 Hz, 1.5H), 1.43 (4, /= 6.8 Hz, 1.5H). ES/MB 520.1
(M+HTY.
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[98354] (5} 1-(3-(2-(1-{{f-amino-S-cyanopyrimidin-4-ylamine jethyl-5-chioro-4-
oxoquinazolin-3(4H)-yliphenyl}-3-phenviures (Compound 118} 'H NMR {400 MHz,
DMSO-dg} 6 8.97 (m, 1H), 8.87 (5, 0.5H), 8.85 (5, 0.5H), 8.13 (5, 0.5H), 8.02 (5, 0.5H), 7.90
{(m, T}, 7.86 - 7.76 (m, EH), 7.71 - 7.66 (m, 1H), 7.66 - 7.39 {m, 1H), 7.56 {(bs, 2HY, 7.52 -~
737 (m, 4H), 732 (m, 2H), 7.16 {m, 0.5H), 7.12 (m, 0.5H), 7.01 (m, 1H), 4.91 (m, 0.5H),
4.80 (m, 0.5H}, 430 (br, 1H), 1.45 (m, 3H). ES/MS 5521 (M+H )

) 0 l//’; \\é; o [,}’;\\E
r)\\r"}t\ N \/L N A NN
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ng ‘\r/"L\ e NH?
g N
NN (119)

{8 }1-(3-2-(1 -{{6-amino-5-cyanopyrimidin-4-yljaminoethyl-5-chloro-4-oxoquinazolin-
3¢4H-vDphenyl}-3-(pyridin-3-ylurea, triflucroacetic acid salt (Compound 119}, 'H NMR
{400 MHz, DMBO-d6) 5 10.10 {m, 1H), 9.77 (m, 1H}, 9.09 (m, 1H}, 8.50 (d, 7= 5.4 He, 11D,
8.34 {m, 1H), R.0S5 (s, 0.5H), 7.99 (s, 0.5H), 7.89 (m, 2H), 7.85 ~ 7.75 (m, 1H), 7.73 (1, J =
2.1 Ha, O.5H), 7.67 {m, 1H}, 7.61 (m, 1H), 7.57 {m, 0.5H), 7.55 - 7.50 {m, 1H}, 7.45 {m, 2H),
7.20 {m, 1H}, 5.75 (br, 1H), 4.90 (m, 0.5H), 4.80 {m, 0.5H), 1.44 (m, 3H). ES/MS 5531
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[B6355]  (Sy1-(3-(2-(1-{((6-amino-S-cyanopyrimidin-4-vhamino ethyl)-3-chloro-4-
oxoquinazolin-3(4H-yhpheny-3-isopropylurea {Compound 120, 'H NMR {400 MHz,
PMSO-di} & 8.56 (4, J= 5.8 Hz, 1H), £.12 (s, 1H), 7.99 {m, 1H), 789~ 7.82 {m, 1H), 7.82 -
T (o, 1H), 7.65 {m, 1H), 7.62 - 7.58 (1, 1H), 7.55 (b, 21}, 7.45 - 7.29 (m, 2H), 7.05 {m,
EH), 6.17{dd, J=13.6, 7.4 He, 1H}, 4.87 {m, 0.5H}, 4.74 (m, 0.5H), 3.78 (m, 1H)}, 1.453 (dd,
S 6.8, 4.3 He, 3H), 113 (dd, J= 6.5, 0.9 He, 6H). ES/MS 518.2 (M+H).
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{00336]  (S3-1-03-2-(1 {(6-amino-S~-cyanopyri midin-4-yhaminolethyl}-5-chioro-4-
oxoguinazolin-3{4H}-yvhphenyl)-3-cyclopentylurea (Compound 1213 'H NMR {430 MHz,
EIMSO-ds) 8 8.53 (s, 1H), 8.13 (s, L1H}, 8.09 ~ 7.96 {m, 1H), 7.86 (m, 1H), 7.80 (m, iH}, 7.72
— 7.57 {m, 2H}, 7.56 (bs, ZH), 7.50 - 7.27 (i, 2H), 7.05 {m, 1H), 6.32 (dd, 7= 13.0, 7.0 He,
tH), 4.87 (m, O.5H), 4.74 (m, 0.5H), 3.96 (p, /= 5.7 Hz, 1H), 1.94 ~ 1.82 (m, 2Hy, 176 -
1.50 {ro, 4H), 1.37 (m, 5H). ES/MS 544.2 (M4+H".

N (122}

St

{83571 (S)-1-(3-(2-(1-{{6-amino-S-cyanopyrimidin-4-yDaminoeth yi}-5S-chioro-4-
oxoguinazelin-3(4H)-yljphenyl)-3-cyclohexylurea (Compound 122). 'H NMR {400 MHz,
DMEO-de) 6 8.56 {d, /= 7.1 Hz, 1H), 8.10 {s, 0.5H), 7.99 {s. 0.5H), 7.95 {(d, 7= 6.5 Hz,
0.5H), 7.86 ~ 7.76 (m, ZH), 7.70 - 7.57 {m, 2H), 7.57 — 7.47 (b, 2H), 7.46 - 7.29 {ro, 2H},
7.05 (oo, 1), 6.22 (m, 1H), 4.87 (m, 0.5H), 4.73 {m, C.5H), 3.48 {m, 1H), 1.84 (m, 2H), 1.69
{m, ZH}, 1.57 {m, 1H}, 1.42 (o, 3H), 1.37 — 110 (m, 6H). BEY/MS 558.2 {MHHD.
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B0358)  (S)-1-(3-2-(1 -({f-amino-S-cymnopyrimidin-4-ylaminojethyl}-5 ~chloro~-d-
oxoguinazolin-3{4H-vliphenyl)-3-cyclobutyhurea {Compound 123} " NMR {400 MHz,
DMSO-de) 8 8.57 (4, 7= 8.0 Hz, 1H), 8.09 (s, 0.5H), 7.98 (5, 0.5H), 7.90 (d, /= 6.4 Hz,
(LSHD, 7.85 ~ 7.74 {m, 2H), 7.69 — 7.61 {m, 1H), 7.59 {m, 1H}, 7.46 (br, 2H), 7.41{m, 1H),
737 - 7.30 (m, 1H), 7.06 (m, 1H), 6.56 (dd, /= 13.5, 7.9 He, 1H), 4.86 (m, 0.5H), 473 (m,
0.5H), 4.15 (m, 1H), 2.22 {m, 2H), 1.89 (m, 2H), 1.64 (m, 2H), 143 {4, /= 6.8 Hz, 1.5H},
1414, J= 6.8 Hz, 1.5H). ES/MS 530.2 (MHT

Ni (124)

{S)-1-{3-{2-(1-{{6-amino-S-cyanopyrimidin-4-yliaminc)eth yl3-5-chloro-d-oxoquinazolin.
3{4H yhphenyly-3-(tert-butvijurea (Compound 124} Y NMR (400 MHz, DMSO-dq) 8 8.50
(s, 1TH), .13 (s, 0.5H), 7.98 (m, 1H), 7.91 (d, /= 6.4 Hz, 0.5H), 7.80 {m, 1L.3H), 7.69 - 7.57
{m, 2H), 7.48 (bs, 2H}, 7.41 {t, 7= 8.0 Hz, 1H}, 7 7.22 {m, 1.5H), 7.12 — 6.96 {m, 1H),
6.13 (4, /= 13.9 Hz, 1H), 4.88 (m, 0.5H), .72 (m, 0.5H), 1.43 (d, /= 6.8 Hz, 1.5H), 1.42 {d,
J= 6.8 He, 1L3H), 1.32 (s, 9H). BES/MS 532.2 (MHH.
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963591 (S-1-G3-2-1-(¢ g-amino-S-cyanopyrimidin-4-yaminojethyll-5-chloro-4-
axoquinazolin-3(4H)-vDphenyl-3-cyclopropyhurea (Compound 125). T NMR (400 Mz,
DMSC-ds) & 8.57 (s, 0.5H), 8.53 (s, 0.5H), &.10 (5, 0.5H), 7.99 {3, 0.5H). 7.93 (4, /= 6.5 Hz,
0.5H), 7.86 — 7.76 (o, 2H), 7.70 — 7.57 (wm, 2.5H), 7.56 - 7.47 {bn 2HY, 7.46 - 7.38 {m,
1.5H), 7.34 {1, 7= 8.0 Hz, .58, 7.06 (m, TH), 6.55(d, 7= 10.2 Hz, 1H}, 4.87 (m, 0.5H},

144
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474w, 0.5H), 2.58 (m, 1H), 143 (4, J = 6.8 Hz, 1.5M), 141 (4, = 6.8 Hz, 1.5H), 0.67 (m,
2H}, 0.45 (m, 2H). BS/MS 5$16.2 (M+H"),

Hg {126}

803681 (8)-1-(3-{2-(1-({6-amino-S-cyanopyrimidin-4-ylamineethyl}-5-chioro-4-
oxoquinazolin-3(4H}-yhphenyl}-3-propylurea (Compound 126). "H NMR (400 MHz,
DMS-dg) 8 8.66 (d, /= 11.5 Hz, 1H), 8.09 (s, 0.5H), 7.98 (s, 0.5H), 7.89 (d, /= 6.5 Hz,
0.5H), 7.85 (m, 0.5H), 7.80 {m, 1H), 7.75 (d, 7= 6.4 Hz, 0.5H}, 7.68 ~ 7.58 (m, ZH}, 7.46 {br,
283, 7.44 - 737 {m, 1H), 7.33 (1, J= 7.9 Hz, 0.5H), 7.05 {m, 1H), 6.29 (m, 1H). 4.87 {m,
0.3H}, 4.73 (m, 0.5H), 3.08 {(m, 2H), 1.49 (ra, 2H), 142 (4, / = 6.8, He, 1.5H), 1,41 (d, J=
6.8, Hz, 1.5H}, 0.91 (td, = 7.4, 2.3 Hz, 3H). ES/MS 5182 (M+H).

NH., (1 27y

<o d

[00363] (3} 1-(3-(2-(1-{({6-amino-S-cyanopyrimidin-4-yljarminoethyi)-5-chioro-4-
oxoguinaeolin-3(4H-yhphenyl)-3-(2-fluoroethyljures (Cornpound 127). H NMR (400 MHz,
DMBO-do} 8 8.82 (d, /= 16.3 Hz, 1H), 8.09 (s, 0.5H), .09 (5, 0.5H), 7.97 (d. J =~ 1.2 Haz,
0.5H}, 7.84 - 7.76 {m, 2H}, 7.66 (dd, 7= 8.6, 1.2 Hz, 111}, 7.63 — 7.58 (m, 11}, 7.53 {br,
1LSH), 745 - 7.41 {m, 1H), 740 (ddd, /= 8.2, 2.0, 1.2 Hz, 0.5H), 7.35 {m, 0.5H), 7.07 (m,
HH), 6.53 (dt, J= 12,6, 5.8 Hz, 1H), 5.25 (br, 1H), 4.88 {m, 0.5H), 4.76 {m, 0.5H), 4.56 (14, J
=33, LOHz, 1H), 444 (1d, 7= 5.0, L.O Hz, 1H), 3.43 (m, 2H), 143 (d, J=6.8 Hz, 1.5H),
L4l (d, /= 6.8 Hz, 1.5H), ES/MS 522.1 (M+H),
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NH (128)

68362]  (S11-0G-{2-01-( tramino-3-cyanopyrimidin-4-yDamino ethyvi}-5~-chloro-4-
oxoquinazolin-3{(4H}-vliphenyl}-3~(3-hvdroxypropylurea (Compound 128, 'H NMR {400
MHz, DMSG-ds} § 8.73 (d, = 12.4 Hz, 1H), 8.14 — 8.07 (m, 0.5H), 8.02 - 7.96 (m, 1H),
7.85 - 781 {m, 1H), 7.81 - 7.77 (m, 1H), 7.65 (ddd, /= 9.8, 8.2, 1.2 Hz, iH), 7.63 - 7.58 {m,
L5H), 7.55 (br, 241}, 7.45 - 7.38 (i, 1H}, 7.38 ~ 7.29 {m, 1H}, 7.05 (m, 1H), 6.29 {m, 1H),
4.87 (m, 0.5H), 475 (m, 0.5H), 3.49 (1d, J= 6.3, 1.1 Hz, 2H), 3.18 {bs, 2H), 1.63 {m, 2¥),
A3 (d, J= 6.8 Hz, 1.5H), 1.42{d, J= 6.8 Hx, 1.5H). BS/MS 52472 {M+H.

MHy {129)

B0363] 1-(3-2-{((8)-1 {{&-amino-S-cyanopyrimidin-4-vlaminoethyl - 5-chloro-4-
oxoguinazolin-3(4H-yhphenyl}-3-(2-hydroxypropylurea {Compound 129}, H NMR (400
MHz, DMSO~d,} 8 8.81 (d, /= 157 Hz, 1H), 8.10 (s, 0.5H), 7.99 (s, G5HY 795(d, /=64
Hz, 0.5H), 7.80 {m, 2H), 7.63 (m, 2.5H), 7.51 (br, 2H}, 7.42 (m, 1H), 7.40 - 7.30 {m, 1H),
7.05 (m, THY 6.31 (m, TH), 4.87 (m, 0.5H), 4.74 (m, 0.5H), 3.71 (m, TR, 3.16 (m, 1H), 2.8
{m, i}, 143 (d, /= 6.8 Hz, 1.5H), 1.42 (4, .7 = 6.8 Hz, 1.5H), 1.08 (m, 3H) ES/MS 534.2
(M-+H.
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083641 (R)-1-(3-{2-{1-{(6-amino-5-cyanopyrimidin-4-yljarm nop2-{(benzyloxyiethyl)-3-
chloro-4-oxogquinazelin-3(4H}yliphenyl-3-(G-hydroxypropyl jurea {Compound 130} ‘H
NMR (400 MHz, DMSO-dq) 8 8.74 (s, 0.5H), 8.67 (s, 0.5H), 8.04 (5, 0.5H), 7.93 (5, 0.5H),
TRT < 777 (m, LSHY 7.74 (d, J= 6.8 Hz, 0.5H), 7.70 - 7.56 {m, 3H}, 7.51 — 7.33 {m, 4},
733 - 725 (m, 3, 7.21 (m, 2HD), 6.99 (ddd, S = 7.7, 2.0, 1.1 Hz, 0.5H), 6.91 (dt, /=74, 1.7
Hz, 0.5FD), 6.27 {m, 1H), 5.1% (o, 0.5H), 5.04 (m, 0.5H), 4.85 (br, 1H), 4.38 (m, 2H}, 3.97
(44, J=10.1, 5.6 Hz, 0.5H), 3.86 {m, 1H), 3.78 (w, 0.3H}), 3.49 {m, 2H), 3.19 {m, 2H3, 1.74 -
1.82 (m, 2H). BS/MS 6402 (M+H). ‘
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(803651 (Ry-1-G-2-(1-{({9H-p urin-6-yDamino -2-(beneyloxy)ethyl}-5-chloro-4-
oxcguinazolin-3(4H)-yUphenyli-3-(3-hydrogypropyljurea ({Compound 131} YH NMR (400
MHz, DMSO-d;) 5 8.79 (5, 0.5H), B.66 (s, 0.5H), 8.36 (m, 2H), 7.88 (bs, (.5H}, 7.81 {dd, /=
R.0, 2.9 Hz, 0.5H), 7.79 (dd, J = 8.0, 2.8 Hz, 0.5H), 7.74 {bs, 0.5H}, 7.68 — 7.58 {m, ZH), 7.40
{(m, 2H), 7.33 - 7.22 {m, 3H), 7.19 G, 2H), 7.08 {d, /= 7.7 He, 0.5H), 6.98 {d,./ =75 Hz,
0.5H), 6.33 {m, 0.5H), 6.25 {m, 0.5H), 5.25 (m, 1H), 4.52 - 434 (m, 2H), 4.03 {m, 1H), 3.88
(m, 1HY, 3.50 {1, 7= 6.2 Hz, 2H), 3.18 (m, 2H), 1.62 (m, 2H}). ES/MS 640.2 (VHH
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{00366]  (R3-1-3-(2-(1-{{6-amino-S-cyanopyrimidin-4- yhamino}-Z-thenzyloxyiethyl-5-
chloro-4-oxoquinazolin-3(4H)-yliphenyl)-3-ethyturea (Compound 132). 'H NMR {400 MHz,
DMBO-de} 8 8.69 (s, 0.5H), 8.63 (s, 0.5H}, 8.04 (5, 0.5H), 7.98 (d, 7 = 6.8 He, 0.5H), 7.93 {s,
U.5H), 781 ~7.75 (m, 2H)}, 7.67 - 7.55 (m, 28}, 7.58 (br, 1H), 7.52 (br, 1H), 7.38 - 7.32 {m,
USH) 7.31 - 7.2% (m, 3H), 7.17 {m, 2H), 6.96 (m, 0.5H), 6.90 (1, 0.5H), 6.21 {m. 1H), 5.15
{m, 0.5H), 5.02 {m, 6.5H), 4.51 - 4.24 (mn, 2H), 4.00 - 3.70 (m, 2H}, 3.18 - 3.05 {m, 2H3,
1.05 {td, J= 7.2, 1.1 He, 3H). BS/MS 610.2 (M+H).
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#0367 (R1-G-2-(1-((0H-purin-6-yljamino}-2-(benzylox viethyi}-S-chioro-4-
oxoquinazolin-3{(4H}yiphenvi}-3-cthylurea {Compound 133). 'H NMR {400 MHz, DMSO-
de) & 8.74 (s, L5H), 8.62 (s, 0.5H), 8.37 (m, 2H), 7.89 (s, 0.5H), 7.81 (dd, J= 8.0, 2.3 Hz,
(L5H), 7.79 (dd, J = 8.0, 2.3 Hae, 0.5H), 7.74 (br, 0.5H), 7.63 {m, 2H), 7.39 {m, 2F), 7.33 -
7.22(m, 3H), 719 (d, /= 8.2, 3.4 Hz, 2H), 7.08 (4, J = 7.7 Hz, 0.5H), 6.99 (d, J = 7.6 Hz,
0.5H), 6.29 {ro, 0.5H), 6.19 {m, 0.5H), 5.26 (m, 11}, 4.49 - 4.36 {m, 2H), 4.04 (m, 1H), 3.88
{(m 1H), 3.14 (m, 2H}, 1.09 (m, 3H). BS/MS 610.2 (M+H).
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063681 (8)-1-(3-2-(1«{(S~amino-S-cvanopyrimidin-4- yhaminoethyli-S-chloro-4-
oxoquinarolin-3(4H yhphenyl)-3-(3-methoxypropyhurea (Compound 134). 'H NMR {400
MHz, DMSO-d) 8 B.73 (s, 0.5H), 8.69 (s, 0.5H), 8.10 {5, 0.5H), 7.99 (5, 0.5H), 7.92 (d, J =
6.4 He, 0.5H), 7.84 (m, 0.5H), 7.83 - 7.76 (m, 1.5H), 7.68 ~ 7.62 ¢m, 1H), 7.62 — 7.57 {m,
YHY, 7.47 (br, 2H), 7.41 (m, L.5H), 7.37 - 7.30 (m, 1H), 7.05 {m, 1H), 6.29 (m, TR, 4.87 (m,
0.5H), 4.74 (m, O.5H), 3.40 (1, J =63, 1.9 Hz, 2H), 3.27 ¢s, 1.5H), 3.27 {5, 1.5H), 3.18 {m,
2H) L70pd, /= 6.2, 1.6 He, 2H), 1.43 (4, 7= 6.8 Hz, 1.5H), 142 (d, 7= 6.8 Hz, 1.5H).
ES/MS 548.2 (M+H),
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{06369 (S»-1-G-{2-(1-({(8H-purin-6- yljaminojethyh-S-chloro-4-oxoquinazolin-3(4H)-
yhiphenyl)-3-( 3-methoxypropylurea (Compound 135}, 'H NMR {400 MHz, DMEO-d 8
8.98 (br, 1H}, 8.81 (3, 0.5H), 8.70 (5, 0.5H), 8.52 - .44 (m, 2H), 7.95 (s, 0.5H), 7.78 {t, F==
8.0 Hz, 1H), 7.69 {5, O.5H), 7.64 (4, /= 82 He, 1H), 7.60(d, /= 7.9 Hz, 1H), 744 (1, /= 8.4
Hz, 1H), 7.32(d, /=84 Hz, 1H}, 7.13 (. /=83 Hz, 1H), 6.37 5, 0.5H), 6.29 (s, (.5H), 4.96
tom, 1H), 3.40 (td, /= 6.3, 3.6 Hz, 2H), 3.28 (5, 1.5H), 3.27 (s, 1.5H), 3.17 {m, 2H), 1.70 {m,
AH), L85 {d, J = 6.8 Hz, 3H). ES/MS 5482 (M+H").
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Mg (E?H {136)

83701 (S)-deamino-G-{{1-{5-chloro-3-(3-(3-ethyhireidophenyl j-4-0x0-3,4-
dihydroguinazolin-2-yhethyhaminojpyrmidine-S-carboxylic acid (Compound 136). 'H NMR
{400 MHz, DMSO-d) 6 10,15 (br, 0.5H), 9.94 (br, 0.5H), 8.78 (d, /= 11.2 Hz, 1H)}, 8.22 {br,
1H}, 821 (d, 7= 6.7 He, 1H), 7.83 {m, TH), 778 {m, O.5H), 7.6% {m, 0.5H), 766 (4, /=12
Hz, 0.5H), 7.65 - 7.60 {m, 1.5H), 7.52 - 741 (m, 2H), 7.13 - 7.09 (m, 0.5H), 7.07 (ddd, /=
7.4,2.1, 1.3 Hz, O.5H), 6.30 {m, 1HY, 4.97 (m, 0.5H), 4.90 (m, 0.55H), 315 (m, 2H), 143 (4, J
= 6.6 Hz, 1L5H), 1.42(d, = 6.0 Hy, 1.5H), 1.09 {td, =72, 2.7 Hz, 3H}). ES/MS 523.1
(MFHN.

NH; (137)

(803711 {S)-3-(3-(3-2-{1-{{6~amino-S-cyanopyrimidin-4-yhamineyethyl}-S-chloro-4-
oxoguinazolin-3{4H-yDiphenythweidojpropanocic acid (Compound 137} 'H NMR (400 MHz,
DMSO-de) 6 8.83(d, /= 14.6 He, 1H}, .11 (s, O.5H), 7.99 (5, 0.5H), 798 (4, /=64 Hz,
(.5H), 7.84 — 7.77 {1, 2H), 7.65 (ddd, 7= 9.6, 8.2, 1.2 He, 1H), 7.63 - 7.58 {m, 2ZH)}, 7.53
{br, 2H}, 7.45 ~ 7.37 {m, 1H}, 7.37 - 731 {m, 1H), 7.09 - 7.02 {m, 1H}, 637 {m, 1H}, 4.87
{1, 0.5H3, 4.75 (m, 0.53H), 3.33 {m, 2H), 2.46 (m, ZH), 1.42(d, /=68 Hz, 1.5H}, 141 {d, J=
6.8 Hz, 1.5H). ES/MS 548.1 (M+H).
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{3721 (8)-1-3-(2-{1-{{6-amino-S-cyanopyrimidin-4- yviaminoethyl-S-chloro-4-
oxoquinazolin-3(4H}-ylipheny-3-(1 ~hydroxy-Z-methylpropan-2-ylrea (Compound 138).
"H NMR (400 Mz, DMSO-dq} 8 8.96 (s, 0.5H), 8.88 (s, 0.5H), 8.42 (br, 0.5H), 8.26 (5,
0.5H), 8.19(d, /= 6.6, 0.5H), 8.09 (s, 0.5H), 7.91 (¢, J= 2.1 Hz, 11}, 7.85 {(br, 2ZH), 7.81 {m,
PEY 769~ 7.58 (m, 2H), 740 (4, J= 8.0 He, 0.5H), 735~ 7.26 {m, 1.5H), 7.05 (ddd, J= 7.7,
2.0, 1.0 Hz, 0.5H), 7.00 (dt, J= 7.1, 1.9 Hz, 0.5H), 6.17 (bs, 1H), 4.92 {m, 0.5H}, 4.83 {bs,
1R}, 4.79 (m, 0.5H), 3.41 {m, 2H), 144 (d, 7 = 6.7 Hz, 1.5H), 143 (d, 7= 6.7 Hz, 1.5H}, 1.26
{8, GH}. ES/MS 348.2 (M+H).
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0373 (83-2-0-3-(2-(1 ~{{f-amino~-3-cyanopyrimidis-4-yaminojethyl)-5-chloro-4-
oxoquinazolin-3(4H}-yhiphenyhureido)-2-methyipropanoic acid (Compound 139). 'H NMR
{400 MHz, DMSO-de) 8 9.11 (3, 0.5H), 8.95 {5, 0.5H), 8.46 (br, 0.5H), §.29 {s, 0.5H), 8.28
{br, 0.5 H}, 8.10 (s, 0.5H}, 7.89 (bs, 2H), 7.81 {m, 2H), 7.73 - 7.51 {m, 3H}, 7.45 - 7.37 {m,
1), 7.33 {d, J = 4.7 He, 1H), 7.08 {m, 0.5H), 7.03 (m, 0.5H}, 6.78 (i, 1H)}, 4.92 (m, 0.5H),
4.79 (m, 0.5H), 1.46 (m, 9H). ES/MS 562.7 (M+H".
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(00374]  {S)-1-03-(2-(1{{6-amino-S-cyanopyrimidin-4-yhanmino hethyl)-5-chloro-4-
oxoquinazolin-3(4H-yhiphenyl)-3-(d-hydroxy-2-methylbutan-2-ylurea {Compound 1403 'H
NMR (400 MHz, DMSO-ds) § 9.07 (5, 0.5H), 8.89 (s, 0.5H), 8.68 {br, 0.5H), 5.43 (b, 0.5H),
.38 (s, 0.5H), 8.14 {5, 0.5H), 8.04 (br, 2H), 7.8 - 7.82 (m, 1H}, 7.82 - 7.77 {m, 1}, 7.72 -
7.57 (m, 2H), 7.46 — 7.33 (m, 1H}, 7.33 — 7.29 (m, 1H), 7.04 (ddd, /= 7.3, 2.0, 1.3 Hz, 0.5H),
.99 (m, 0.5H), 6.37 (bs, 1H), 5.00 - 4.76 (m, 1H), 3.54 {m, 2H), L85 {m, 2H), 1454{d, 7=
6.6 Hz, 1.5H), 1.44 (4, J= 6.6 Hz, 1.5H}, 1.34 - 1.27 {m, 6H). ES/MS 562.2 ( MHH)
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80378]  (8)-1-(3-(2-(1-{{6-amino-S-cyanopyrimidin-4-yhaminojethyl }-5-chloro-4-
oxoguinazolin-3(4H}-yiypheny!-3-3-hydroxy-2,2-dimethylpropylurea {Compound 141}

' ONMR (400 MHz, DMSO-d,) 8 9.14 (s, (.SH), 2.01 {5, 0.5H), 8.50 (br, 0.5H), 830 {s,
(.5H), 8.23 (d, 5 = 6.6 Hz, 0.5H), 8.09 (s, 0.5H), 7.90 {br, 2H), 7.83 - 7.77 {m, 1H), 7.66
(ddd, J=10.5, 8.2, 1.2 Hz, 1H), 7.63 — 7.38 (m, 2H), 7.42 (m, 1H), 7.36 {m, 1H), 7.10-7.04
(m, 0.5H), 7.02 (3, J= 7.5, 1.8 Hy, 0.5H), 6.49 (m, 1H), 4.91 {m, 0.5H), 4.80 {m, 0.5H), 4.70
(br, 1Hy, 316 (d, /= 1.8 Hz, 2H), 3.00 (m, 2H), 145 (d, J = 6.8 Hz, L.5H), 1.44(d, /=68
Hz, 1.5H), 0.83 (s, 6H). BS/MS 562.2 (M+H.
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Nk, (142

{03761 (8310321 ~{6-amino-S-cyanopyrimidin-4-ylaminoYethyl - S-chloro-4-
oxoquinazolin-3(4H-ylphenyl)-3-3-hydroxy-3-methyvibutyDurea {Compound 1423 'H
NME (400 MHz, DMSO-dc} 8 9.01 (s, 0.5H), 8.93 (5, 0.5H), 838 (s, 0.5H), 827 {5, (1L.5H),
R.A5{d, J= 6.6 Hz, 0.5H), 8.07 (5, 0.5H), 7.93 ~ 7.72 {m, 3H), 7.6% — 7.58 (mn, 2F1), 7.48
7.29 {m, 2H), 7.05 (ddd, J= 7.4, 2.0, 1.3 Hz, 0.5H), 7.02 (ddd, /= 7.6, 2.1, 1.3 Hz, {3.5H]},
6.34 (br, 1H), 4.91 (m, 0.5H), 4.79 {im, 0.5H), 4.50 (br, 2H}, 3.21 (id, J= 7.2, 2.4 Hz, 2H),
L38 (o, 2H), D44 (7= 6.8 Hy, 1L5H), 1.43(d, /= 6.8 Hz, 1.5H),1.15 {s, 6H). ES/MS
562.2 (M+H)
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083771 Sy 1-03-2-(1-{(6-amy uo-S~eyanopyripidin-4-yDamine)ethyl-S-chlore-4-
oxoquinazoiin-3 4H}-yhphenyly-3-(2-(2-hydroxyethoxyiphenyl urea {Compound 143), 'H
NMR (400 Mz, DMBO-ds) § 10.44 (s, 0.5H), 10.24 (s, @;;‘SH,‘;-s 8.79(d, /=463 Hz, 0.5H),
8.69 (s, 0.5H}, 8.62 (s, 0.5H}, .48 (s, 0.5H), 845 (d, /= 7.1 Hz, 0.5H), .20 {dd, J=12.0,
2.0Hz, 0.5 H), 818 (dd, J= 12.4, 2.0 He, 0.5 H), €15 (3, 0.5H), £.13 - 7.95 {br, 2H}, 7.87 (4,
=20 Hz, O.5H), 7.82 (my, 1HY, 7.74 (4, J = 2.0 Hz, 0.5H), 7.69(dd, /= 8.2, 1.2 Hz, 0.5H),
167765 (m, 0.5H), 7.66 (dd, J = 8.2, 1.2 Hz, 0.5H), 7.64 ~ 7.59 (m, 1H), 7.50 {m, 0.5 H},
749 (1, J=8.0 Hz, 0.5H), 740 (1, /= 8.0 He, 0.5H), 715 (ddd, /= 7.8, 2.0, 1.0 Hz, (.5H},
7.09 {ddd, /= 7.8, 2.1, 1.1 Hz, 0.5H), 7.04 - 6.96 (m, 1H), 6.96 — 6.87 (m, 2HY, 4.98 (m,

0.5H), 4.84 (m, 0.5H), 4.22 (br, 1H), 4.07 (1,.J = 4.2 Hz, 1H), 4.04 (t, /= 4.2 Hz, 1H), 3.83 (.
J = 44 He, 2H), 148 (d, 7 = 6.7 Hz, 1.5H), 1.47 (4, = 6.7 Fz, 1.5H). BES/MS 612.2 (M+HD,
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063781 (8)»1-(3-2-(1-{6-amino-S-cyanopyrimidin-4-ylaminojethyl}-5-chloro-4-
oxoquinazolin-3(4H}-yphenyl}3-(2-(methylanlfonyljphenyl hurea (Compound 144}, 'H
NMR {400 MHz, DMSO-de) 8 10.15 (s, 0.3H), 10,10 (s, 0.5H), 8.71 {5, 0.5H), 8.64 {s, 0.3H},
$.17{dd, J=134, 1.1 He, 0.5H), 8.14 (dd, /= 13.4, 1.1 Hz, 0.5H), 3.04 (s, 0.5H)}, 8.01 (s,
0.SHY, 8.00 ~ 7.95 (wn, 0.5H), 7.95 - 7.92 (m, 0.5H), 7.90{;, /= 1.8 Hz, 0.5H), 7.88 (£, /= 1.8
Hz, 0.5H), 7.84 — 7.78 (m, 1H), 7.75 - 7.70 (m, 1H}, 7.70 - 7.65 {m, TH}, 7.62 (dd, /= 3.0,
1.2 Hz, 0.5H), 7.60 (dd, J= 3.0, 1.2 Hz, 0.5H), 7.55 - 7.39 (m, 41}, 7.33 (ddt, /= 8.2, 7.4,
1.0 He, 1HD), 7.18 (m, 1H), 4.88 {m, 1H), 3.32 (s, 1.3H}, 3.29 {5, 1.5}, 145 {(d, 7= 6.7,
15HY, 1.44 (d, /= 6.7, 1.5H). BS/MS 630.2 (M+H").
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1063791 (S+1-G-2-(1 {{9H-purin-6-vDaminoethyl}-5-chiloro-4-oxoguinarolin-3(4H -
yiphenyh3-(2-{methylsutfonylphenyl yurea {Compound 145} 'H NMR (400 MHe, DM3O-
e} 8 10.18 {5, 0.5H), 10.02 {5, 0.5HY, £.02 (br, 0.5H), 8.84 by, 0.5H}, 8.73 {5, 0.5H}, 8.60 (s,
{.5H), €.46 {m, 2H), 8.17 (dd, J= 8.4, 1.1 Hz, 0.5H), 8.05 {d, /= 8.5 Hz, 0.5H), 796 {s,
(G.5H), 7.90(dd, 7=7.6, 1.2 He, 0.5 HY, 7.90(dd, 7= 8.0, 1.2 Hz, 0.5 H}, 7.86 - 7.76 (m,
LAHD, 7072 Gm, 1HD), 770 - 7.58 {m, 2H}, 7.53 (6 J = 7.7 Hz, 1H), 742 {d, J= 84 He, H],
736 {dd, S = 2.5, 1.2 He, O.5H), 7.34 (m, 1H), 7.32 (dd, /= 2.5, 1.2 Hz, .5H), 7.26 (m, 1H)},
S.03 (m, TH), 333 (s, 1L.SH), 331 (s, 1L.SH), 138 (4, J= 0.8 Hz, 15H), 1.37(d, /= 6.8 Hy,
1.5H). BES/MS 630.1 (M+H),
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[GG3BY] (8)-3-{2-{{{6-amino-S-chloropyrimidin-4-ylamino y{ cyclopropyl methyl)-3-
ghloro-4-oxngninazolin-3(4H)-yh)-5-fluorobenzamide (Compound 160, "HONMR (400
MHz, DMSO-d6) 8 8.03 (4, J = 454 Ha, 1H), 7.85 (s, 1H), 7.83 (s, 1H), 7.76 - 7.70 {m, 3H),
70— 7.66 (m, 1H), 7.63 (dd, J=7.8, 1.2 Hz, 1H), 7.51 (s, 1H), 7.36 (dt, /= 9.0, 2.2 He,
1H3, 7.31 (s, 1HD), 7.18 (d, J = 7.8 Hz, 2H), 4.50 (dt, /= 14.9, 8.1 Hz, 1H}, 1.53 {dddt, 7=
14.0, 8.0, 5.5, 3.0 Hz, 131), 0.62 - 0.49 (s, 1H), 0.44 (dtt, J= 8.7, 5.5, 2.8 Hz, 1H), 0.39 -
0.28 (m, TH), 038 (ddt, J=20.5,9.7, 5.0 He, 1H)

(161)

B8381]  (9)-3-(8-chloro-2-{oyelopropyl(2,6~-dismino-5-cyancpyrimidin-4-

viamino ymethyl}-4-oxoguinazolin-3(4H)-yl)-5-fluorobenzamide {Compound 161}, TH NMR
(400 MHz, DMSO-d) 4 8.27 (s, 1H), 811 = 8.00 (m, 1H}, 7.97 (d, /= 9.4, 2.0 He, 1H)}, 7.87
~7.73 {m, 3H), 771~ 757 {m, 2H), 6.74 — 6.48 (m, 3H}, 6.21 {d, 7= 8.5 He, 1H}, 4.36 (d, .S
= 12.0, 7.8 Hz, 1H), 1.26 - 1.20 (m, 1H}, 0.52 - 0.35 (m, 2H), 0.28 {dd, /= 9.7, 4.8 Hz, 1H),
0,08 - 0.00 {m, 1H), ~0.01 - -0.07 (m, 1H).

£S5
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[H038Z]  (5)-3-(5-chloro-2-{cyclopropyl({2,6-di amino-S-chioropyrimidin-4-
yliaminemethyl)-4-oxoquinazolin-3(4H -yl 1-5-fluorohenzamide {Compound 162). 'H NMR
{400 MHz, DMBO-dg) 8 8.31 (s, 1H), 8,11 (1, 7= 1.7 Hz, 1H), 8.00 (ddd, J = 95,2.4,14 Hz,
1H}, 7.89 774 (m, 3H}, 7.7 - 7.53 (m, 2H}, 7.00 (s, 2H), 6.53 (s, 2H}, 6.14 — 5.90 {m, 4H),
380~ 533 {m, 1H), 4.60 - 4.45 (m, 1H), 1.41 - 1.09 (m, 45, £.07 - 0.85 {m, 1H}, 0.51 -
.21 (m, 3H)

SHey
Sy, N NH,
E P Ni\/g G

NHz (163}

{B0383] {5)-5-{3~chloro-2-{zyclopropy({(2,6-diamino-S-chioropyrimidin-4-
yhamineymethyl}-4-oxoquinazolin-3(dH -yimicotinamide {(Compound 163). 'H NMR (400
MHz, DMSO-ds} 8 10,12 (d, /= 8.0 Hz, 1H), 9.31 - .03 {m, 5H), 8.96 — 8.81 {m, 2H}, 8.48
= 8.34 {m, TH), 838 (t, /= 2.2 Hz, 1H), 7.92 - 7.73 (m, 3H), 7.70 (ddd, J = .2, 24, 1.2 Hz,
1H), 7.63 {dq, J = 7.6, 1.6 Hz, 1H)}, 4.08 (dd, 7= 9.0, 7.9 Hz, 1H), 1.60 - 1.41 {m, 1H}, .59 -
.41 (m, JHY, 041 - 0.20 (m, TH).
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06384]  (8)-5-(5-chloro-2-{cyclopropyi{{2,6-diamino-S-cyanopyrimidin-4-
yhjaminoymethyh-4-oxoquinazolin-3(4H-yhnicotinamide (Compound 164} Y NMR (400
MHz, DMSO-ds) § 2.07 (d. J= 1.9 Hz, 1H), 8.98(d, /= 2.0 Hz, 1H}, 890 (d, J= 2.3 Hy,
PH), 8.57 (d, J= 2.3 Hz, 1H), 841 ¢4, J= 2.2 Hx, TH), 8.23 {4,/ = 17.8 Hz, 2}, 8.13 {5, IH},
7.80 781 {m, 2H), 7.77 - 7.69 {m, 2H), 7.65 (dg, = 7.9, LOHz, 1H), 441 (dt, /= 13.9,
B2 Hz, 1HYL 150(d, 7 =95 He, 1H), 0.54(d, /= 12.2 Hz, 1H), 044 (ddt, J = 14.7, 10,6, 5.3
Hz, TH), 0.40 - 0.29 (m, TH), .19 - .02 (m, THL

0038581 . Preparation of a compound of formula (i) where W is CH, nis 1, R is cyano,
mis 0, R’ is wethyl, R is 6-amino-S-cyanopyrimidin-4-yi, 1% s ethyl, R is H, and R is

hydrogen (Compound 69)

NHz  (69)

(003861 (8)-1-(3-(2-(1-{{6-amino-5-cyanopyrimidin-4-yhamino jethyl}-5-browmo-4-
oxoguinazolin-3{(4H}-yliphenvl}-3-othvlurea (42 mg, 0.091 mumol}, zine cyanide (13 mg,
(.110 mmol), and tetrakistiniphenyiphosphine)paliadiom() (10.5 mg, 0.009 mmol) were
combined in DMF. The resulting solution was heated fo 120°C for 20 hours. Upon cooling,

the DMT solution was filtered and purified by HPLC eluting with 5%-95% water/acetonitrile

“d
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{0.1%v/v trifluoroacetic scid). The appropriate fractions were pooled and ivophilized to
afford (8)-1-(3-{2-{ 1 -{{6-armino-S-cyanopyrimidin-4-yljaminojethyl }-S-cyano-4-
oxoguinazolin-3(4H)-yhiphenyl}-3-ethyhurea 2,2, 2-trifluoroacetic acid salt {Compound 693,
VHONME (400 MHez, DMSO)Y 8 B.67 (s, 0.5H), 8.64 (s, 0.5H), 8.08 ~ 7.61 {m, 6H}, 7.43 -
7.27 {m, 4H), 7.08 — 7.01 {m, 1H), 6.25 - 6,17 {m, 1H}, 4.89 - 4.68 {m, 1H}, 3.15 - 3.07 {m,
2H), 1.42 - 1.37 {m, 3H), 1.08 — 1,02 {m, 3H}. ES/MSB 4951 (MY

(GO387] D). Preparation of a compound of formula () where W’ is CH, nis 1, R is
chioro, m is 0, R’ is methyl, R is 6-amino-S-cyanopyrimidin-4-yl, R®is ethyl, and R is H,

{Compound 70}

Ni, {76}

1903881 To {(S)-1-{3-{5-chloro-2-(1 “hvdroxyethyl-4-oxoguinazolin-3(4H}-yhphenyi}-3-
ethylurea in THF was added NaHMDS (0.65 mi. as a 1M solution in THF, 2.5 eg). 4-
Arpino-6-chloropyrimiding-S-carbonitrile (80 mg. 2 £q) was immediately added as a solution
in 1 mL THF. The reaction mixture was heated overnight at 65 °C. MeOH (10 mL) and
athyl acetate (10 mL) were added and concentrated to dryness. The residuc was brought up
in 4 mi, DMSO and porified by preparative HFLC. The fractions containing desired material
were pooled and concentrated to give {83 1-(3-(2-(1-((6-amino-S-cyanopyrimidin-4-
yhioxy)ethyls-S-chioro-4-oxoquinazolin-3(4H}-yhpheny!)-3-ethylurea {Compound 70}, ‘"
NMR (400 MHz, DMSO-de) 8 8.64 (4, /= 13,9 Hz, 1H), 8.20 (s, 0.5H), .13 (5, 0.5H), 7.90
(t, J= 2.0 Hz, 0.5H), 7.75 (s, J = 8.0, 3.9 Hz, 1H), 7.69 - 7.54 {m, 2.5H}, 743 — 7.24 {m,
2HY, 7.02 {dddd, /= 17.0, 7.6, 2.0, 1.1 Hz, 1H}, 6.22 (s, 0.5H), 6.17 (4, = 6.0 He, 9.5H),
5.49 (g, J= 6.4 Hz, 0.53H), 534 (g, /= 6.5 Hz, 0.5H), 3.10(dt, J= 7.5, 5.2 Hz, 2H), 1.55 (dd,
=93 65 Hz 3H), 1.05 ¢d, J=7.2,3.3 Hz, 3H)

1663851 . Preparation of the below compounds of formmula (11} using the procedure

dascribed above:
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{00388 (5)-1-(3-(S-chloro-4-ox0-2-( {-{thiazolo] 5 4-d|pyrimidin-7-
yioxylethyliquinazolin-3(4H -yl phenyl)-3-cyvelopentyiurea { Compound 146). 'H NMR {404
MHz, CTH0D-d6) 8 9.28 (s, 1H, minor rotarner), 9.26 (s, 11, minor rotamer 3 B36 (s, IH,
major rotamer}, 8.54 (s, 1H, major rotamer), 7.78 — 7.58 (m, 3H), 7.54 - 7.51 {m, 1H}, 7.3¢6
{1, F=8Hz, TH), 6.03 (dd, J = 13, 6Hz, 14, major rotamer), 5.96 {dd, I = 13, 6Hz, TH, minor
rotamer), 4.03 {pentet, I = 6Hz, 1H, minor rotamer), 3.94 {pentet, J = 6He, 1H, major
isomer}, 1.95-1.80 {m, 2H), 1.80(d, J = 6Hz, 3H, minor rotamer}, 1.76 (d, J = 6Hz, 3H, major
rotamen), L73 - 1.65 (m, 2H), 1.65-1.55 (m, 2H), 1.50-1.38 (m, 2H). FS/MS 562.0 (MHT
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083911 (5)-1-(3-(S-chloroe-4-0%0-2~{ 1 -{thiazolo[ 5,4-d pyrimidin-7-
yioxyjethyliguinazolin-3(4H)-vliphenyl - 3-( 1 {trifi uoromethyljeyelopropylurea (Compound
147 "HNMR {400 MHz, MecOH-d4) 8 9.40 (5, 1 H, minor rotamer 3 831 {s, 1H, major
rotamer ), 8.99 (s, 1H, major rotamer ), 8.94 (s, 1H, minor rotamer }, 7.70-7.54 {m, 3H}, 7.33
—7.09 {m, 2H}, 6.99 — 6.91 (m, 1H)}, 5.31 (g, T= 6Hz, 1H, major rotamer 3, 327 (g, I = 6Hz,
H, munor rotamer 3, 1.64 (d, J = 6Hz, 3H, minor rotamer 3 160 (d, J=6Hz, 3H, major

rotamer ), 051 - .42 (m, 2H), 0.28 - G.19 fm, 2H). ES/MS 602.0 {(M+H".
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10883921 (8)-1-{3-(S-chloro-4-0x0-2-{ 1-{thiazolo] 5 4-djpyrimidin-7-
viexyjethvljquinazolin-3{4H)-vlpheny!)-3-(2,2-difluoroethylurea {Compound 148}, 'H
NMR (400 Mz, DMSO-d6) § 9.44 (s, TH, minor rotamer}, 9.39 {s, 1H, major rotamer), 8.86
{s, 1H, major rotamer), .62 (s, 1H, minor rotamer), 8,38 {5, 1H, major rotamer}, 8.55 ¢, TH,
minor rotamer), 7.75 - 7.53 {m, SH}, 733 ¢, F=8Hz, 1H), 712 (4, 1=7, 1Hz, 1H, minor
rotamer Y, 7.17 - 7.01 {m, 2H}, 6.56 (1, ] = 6Hz, 1, minor rotamer), 6.36 (1, T = ¢Hz, 1H,
major rotamer), 6.03 (it I = 56, 4 Hz, minor rotamer), 5.99 (11, I = 56, 4 Haz, major rotamery,
5.80 (dd, § = 61z, 1H, major rotamer), 5,72 {dd, § = 6Hz, 1H, minor rotamer), 3.52 - 3.39 {ro,
2H), 1.68 - 1.64 (m, 3H). HS/MES 5584 (MHHY,

H
Vg (149

1063931 1-(3-(8-chloro-d-ox0-2-{1-{thiaroio] 5,4-dipyrimidin-T-yvioxyjethylquinazohn-
HAHRyhphenyl}-3-(2-methoxyethyljurea {Compound 149} "H NMR (400 MHz, DMSO-
d6) 59.44 (8, 1H, minor rotamer), 9.39 (s, 1H, major rotamer), 8.71 {5, 1H, minor rotamer),
8.62 (s, 1H, minor rotaruer), 8.60 (s, 1H, major rotamer}, 8.42 (s, 1H, major rotamer}, 7.74 -
7.67 (m, 2H), 7.62 — 7.52 (m, 3H), 7.31 {4, = 8Hz, 1H), 7.23 {4, ] = 8Hz, 1H, minor
rotamer ), 7.12 (4, ] = 8 Hz, 1H, major rolamer }, 7.13 — 6.96 (m, 1H), 6.28 {4, F=6Hz, 1H,
minor rotamer), 6.08 (¢, I = 6Hz, 1H, winor rotamer), 5.78 (dd, J = 6Hz, 1H, major rotamer),
37 332 {m, 2HY, 3,34 (s, 3H}, 3.23 - 315 {m,

5.72{dd, ¥} = 7THz, 1H, minor rotamer}, 3.3
2H), 166 {app t, I = 6Hz, 3H). ES/ME 332.0 (M+H.

160
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(883941 (3)-1-(3-(5-chloro-4-oxo-2-{1-(thiazolo] 5, 4-djpyrimidin-7-
vioxyiethylquinazolin-34H)-yhphenyh)-3-(3-(iriflucromethylisoxazol-5-ylurea
{Compound 130}, "H NMR (400 MHz, DMS0-d6) 9.40 (s, 1H, minor rotamer}, 9.33 {5, 1H,
major rotamen)®. 18 {5, 1H, minor rotamer), 8.77 {s, LH, minor rotamer), 8.5% {5, 1H, minor

rotamer), 8.52 (s, 1H, major), 7.75 - 7.50 {m, 4H}, 7.3% - 7.34 {m, 1H), 7.24 {t, I = THz,
1H), 7.15 — 7.08 {m, 1H), 6.43 (s, IH, minor rotamer), 6.35 (s, T, major rotamer}, 3.84 (g, ]

= aHz, TH, major rotamer}, $.72 (g, § = 6Hz, 15, minor rotamer), 1.68 - 1.60 (m,

3H). ES/MS 629.0 (M+H ),
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(003951 (8)-1-(3-{5-chloro-4-ox0-2-{ 1-{thizzolo] 5, 4-dJpyrimidin-7-
vioxviethyhguinazolin-3(4H -yhpbenyh-3-ethylurea (Compound 151} 'H NMR (400 MHz,
DMSO-d6) 4 9.41 (s, 1H, minor rotamer §, 9.37, {5, TH, major rotamer }, 8.58 (s, 1H, mnor
rotamer ), 8.57 (s, 1H, major rotamer ), 8.40 {s, 1H, minor rotamer }, 8.23 {s, 1H, major
rotamer ), 7.71 -6.64 {m, 2H), 7.60 — 7.49 (m, 2H), 7.32 (m, 1H), 712 - 6.95 {m, 2H}, 6.15
{(bs, 1H, minor rotamer }, 5.95 (bs, 1, major rotamer ), 574 {q, J = 6Hz, 1H, major

rotamer }, 5.68 {g, § = 6Hz, 1H, minor rotamer ), 3.03 — 2.96 {m, ZH}, 1.63 {t, I = 6Hz, 3H},

1.01 ~0.95 {m, 3H), BES/MS 522.0 (MAH").

161
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Log (152)
003961 (S)-1-(3-{S-chlore~4-ux0-2-{ 1 -{(thiazolo[ 5.4-d}pyriraidn-7-
vloxyiethyhguinazolin-3{(4H-vhiphenyl }-3-(2,2.3,3 3-pentatluoropropylurea (Compound
1523, 'H NMR (400 MHz, DMSO-d6) & 8.41 (5, 1H, minor rotamer ), 9.36 (s, 1H, major
rotamer ), §.94 (s, 1H, minor rofamer }, 8.65 (¢, 1H, major rotamer }, 8.38 (s, 1H, minor
rotamer ), €.54 (5, 1H, major rotamer ), 7.71 ~ 7.49 {m, 4H), 7.31 (, J = 8Hz, 1H), 7.14 {ddd,
Y=82 1Hz 1H), 7.09 (ddd, I=8, 2, 1Hz, 1H), 7.05 - 7.01 (m, 1H)}, 6.77 {1, I = 6Hz, TH,
miinor rotamer §, 6.38 (i, T = 6Hz, 1H, major rotamer ), 5.75 (g, } = 6He, 1H, major rotamer ),
5.68 {g, ] = 6Hz, 1H, minor rotamer }, 3.96 (td, J = 16, 6Hz, 2H, minor rotamer ), 3.89 (td,
=16, 6Hz, 2H, malor isomer), 1.66 — 1.61 {m, 3H). E3/MS 626.0 (M+H+},
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1883971 (S)-1-{3-{5-chloro-4-ox0-2-(1 -{thiazolo[5,4-d pyrinndin-7-
yloxylethyDguinazolin-3(4H)-ylipheny! 1-3~methoxyurea (Compound 133} FH NMR (400
MHz, DMSO-46) § 8.77 (s, 1H, minor rotamer), 9.62 (s, 1H, migor rotamer), 9.52 (s, 1H,
minor rotamer}, 9.48 (s, 1H, major rotamer), 9.09 {s, TH, minor rotamer}, 8.79 (s, 1H, major
rotamery, 8,63 (s, 1H, minor rotamer), 8.02 (s, 1H, major rotamer), 7.98 - 7.96 {m, 1H,
major), 7.78 — 7.76 {m, 1H, minor rotamer), 7.74 (7.67, m, 1H}, 7.61 - 749 (m, 3H}, 737 {4,
I=8Hz, 15, 7.17 (4, I = &8z, 1H, major rotamer), 7.13 - 7.09 {m, 1H}, 5.75 - 5.68 {m, 1H,
major rotamner), 3.53 (s, 3H), 1.66 (d, ] = 6z, 3H), 1.68(d, I = 6Hz, 3H}. ES/MS

323 9(0+HN.
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(80398 1-(3-(S-chloro-d-ox0-2-(1-(thiazolo5.4-d jpyrimidin-7-yloxyjethyl Jquinazolin-
3(4H)-vhiphenyl}-3-(2,2, 2-trifluorcethyliurea {Compound 154 ). TH NRR (400 MHz,
DMSC-A6) 8 9.44 (s, 11, minor rotamer ), 9.39 (s, 1H, major votamer ), 8.93 {5, 1H, minor
rotamer }, 8.63 (s, 1H, major rotamer , 8.61 (s, 1H, minor rotamer ), 8.58 {5, 1H, major
rotamer), 7.74 (m, 2H), 7.64 ~ 7.52 {m, 3H), 7.34 (¢, J = 84z, 11}, 7.20 - 7.05 (m, 2H), 6.82
{1, J = 6Hz, 1H minor rotamer }, 6.63 {1, J = 6Hz, 1H, major rotamer }, 5.78 {g, I = 6Hz, 1H,
major rotamer ), 5,72 (g, § = 6Hz, 1H, minor rotamer ), 3.96 — 3.79 {m, 2H), 1.67 {4, J = 6}z,

3H, minor rotamer ), 1.65 {d, 6Hz, 3H, major rotamer }. ES/MS 576.0 {(M+H"
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303991 1-(3-{S-chloro-4-0x0-2-{1-{thiarolo] 5,4-d]pyrimidin-7-yloxylethyl jquinazoln-
3¢4H-vhphenyl-3-(2-chlorophenyliurea {Compound 136 ), ' MR (460 MHz, DMSO-
d6) & 9.45 (s, 1H, minor rotamer), 9.36 (s, 1H, major rotarner), 2.21 (3, 1H, major rotamer},
8.57 (s, 1H, major rotamer), 8.53 {s, 1H, minor rotamer), 8.3¥ (s, 1H, minor rotamer), 8.15 -
8.1 (m, 1H), 8.03 {dd, I = 8, 2Hz, 1H, minor rotamer}, 7.03 {1, J = &He, 11, 7.80 - 7.65 {m,
2H), 7.63 - 7.43 ¢my, 2D, 739 (¢, § = &g, 1H), 7.33 < 7.25 (m, 1H), 7.20 -7.180 {m, 2H}, 5.97
~ 585 {m, 1H), 1.72 - 1.66 {m, 3H). ES/MS 6038 (M+HTY.



WO 2015/191745 PCT/US2015/035147

L (157)

{8400]  (S)»-1-((1,3-dioxolan-2-yDmethyvl}-3-{3-( S-chioro-4-0x0-2-{1-{thiazolo] 5, 4-
dipyrimidin-7-yloxyjethyljguinazolin-3{4H vl iphenyurea {Compound 157}, 'H NMR {400
MHz, DMS0-d63 8 2.44 {5, TH, minor rotamer), 9.39 (5, 1H, major rotamer), §.76 (s, 1H,
minor rotamer}, 8.61 (s, 1H, minor rotamer}, 8.59 (s, 1H, major rotamer), 8.44 (s, 1H, major
rotamer}, 7.74 ~ 7.67 (m, 2H), 7.63 — 7.52 {m, 3H), 7.31 (1, I = 8Hz, 1H, major rotamer)}, 7.25
=721 {m, 1H, minor rotamer), 7.12 — 6.97 (m, 2H), 6.28 {1, I = 6Hz, 11, rinor), 6,10, I =
6Hz, TH}, 5.79 (I = 6 Hz, 1H, major rotamer), 5.72 (g, § = 6Hz, 1H, major rotamer), 4.86 (1,
J = 4He, TH, minor rotamer), 4.83 {1, I = 4Hz, 2H), 1.67 {4, I = 5Hz, 3H, minor rotamers,
1.65(d, F = 5Hz, 3H, major rotamer), ES/MS 580.0 (M+H )
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{89401 (S}1-(3-(5-chloro-4-ox0-2-(1-(thiazolo] 5, 4-d]pyrimidin-7-
vioxylethyllguinazolin-3(4H-ylphenyl)-3-(2-hydroxyethyl jurea (Componnd 1585 'H
NMR (400 MHz, DMSO-d6) 8 9.43 (s, TH, minor rotamer ), 9.40 ¢, 1H, major roefamer },
8.76 (s, TH, minor rotamer}, 8.63 {s, 1H, minor rotamer 3 8.62 (5, 1H, major rotamer ), §.47
{s, 1H, major rotamer ), 7.75 — 7.68 (in, ZH), 7.64 - 7.53 {(m, 3H} 732 {, T = 8§ Hz, 1H, major
rotamer ), 7.24 (d, J = 8 Hz, 1H, minor rotamer ), 7.15 (4, ] = 8Hz, 1H, major rotamer }, 7.08
= 0.99 {m, 2H}, 6.28 {t, J = 6He, 1H, minor rotamer ), 6.09 {1, I = 6Hz, 1H, wajor rotgrmer ),

5789 (g, 1= 6Hez, 1H, major rotamer }, 5.73 (. I = 6Hz, 1H, minor rotamer ), 4.75 ~ 4.71 {m,

P64
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1H), 3.46 - 3.39 {m, 2H), 3.17 - 3.00 (m, 2H), 1.68 (d, J = 6Hz, 3H, minor rotamer }, .66 {d,
J=6Hz, 3H, major rotamer ). ES/MS 538.1 (M+H").
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[08402]  (83-1-3-(2-(1{6-amino-3-cyanopyrimidin-4-yhpyrrolidin-2-yh-S-chloro-4-
oxogquinazolin-3(4H)-yhiphenyly-3-(2,2,2-rifluorocthyijures (Compound 159). 'HONMR
{400 MHz, DMSC-d63 8 9.44 (8, 1H, minor rotamer), 9.38 (5, LH, major rotamer}, 8.93 (8,
1H., minor rotamer), 8.63 (8, 1H, major rotamer}, 8.61 {8, 1H, minor rotamer}, 8.58 (5, 1H
major rotamer}, 7.74 (m, 2H}, 7.64 — 7.52 {m, 3H), 7.34 (1, } = 8 Hz, 1H), 7.20-7.05 {m,

2H), 6.82 {1, J = 6Hz, 1H minor rotamer} 6.63 (&, J = Hz, 1H wajor rotamer), 578 (g, 1= 6

Hz, major rotamer}, 5.72 (8, TH, minor rotamer}, 3.96 - 3.79 (i, 2H), 1.67 (d, J = 6Hz, 3H,

mirior rotamer), 1.65 (4, J = 6Hz, 3H, major rotamer). ES/MS SR4.2 M+

160403] ¥, Preparation of 2 compound of formula (I} where W2is CH, nis 1, R' is chioro,
mis 0, B is methyl, R? is 6-amino-S-cyanopyrimidin-4-vl, R* is 2-trifluoromethylphenyl,

and R/ is H, {Compound 113)

SN Kt

el =7 Y
J ,,L /L )
[/ \I Tl ﬁ [
RN N‘/’ \Z/ CF
HM. N,
P
/"/'I r’}N
N7
Nt (113}

A mixture of {8)-4-amino-6-{{1-(S-chloro-3-G-nitrophenylj-4-ox0-3,4-dihydroguisazolin-2-
viethyljamino ypyrimidine-S-carbonitrile (0.88 g, 1.9 mmol}, which was prepared ina
manner as deseribed above from (8)-tert-butyl {(1-(5-chlore-2-(3-nitrophenyl3-4-0x0-3 4-

dihydroguinazolin-2-yDethylicarbamate, in acetic acid/water (15 mL/10 mL) was treated with
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iron powder {0.53 g, 9.5 rmeol). The mixture was heated to reflux for 20 minutes and then
asitowed to cool to room temperature. The mixture was then added dropwise to satorated
agusous sodivm hydrogen carbonate solution (~200 mL). Most of the inschuble material was
remeved via filiration. The filirate was extracted once with othyl acetate, filtered thron gha
pad of Celite diatomaceous earth, and extracted three more times with ethyl acetate, The
combined organics were washed once with saturated aqueons sodivun chioride solution, dried
over anhydrons magnesiun suifate, filtered, and concentrated under reduced pressuwe to
provide (S}-d-amine-6-((1-{3 ~{ 3-aminophenyl)-3-chloro-4-oxo-3,4-dihvdroquinazolin-2-
yiethyDaminoypyrimidine-S-carbonitrile, ES/MS 433.2 ¢ MAHT) A solution of 3-amino-3-
triftuoremethylpyridine (0.50 g, 3.1 mmol} in acetonitrile (5 mL) was treated dropwise with
phenyl chloroformate (0.24 g, 1.5 mmol). The mixtore was stirred overnight at room
teraperatnre. The mixture was partitioned between ethyl acetate and saturated aQUeOus
sodium chloride solution. The aqueous phase was extracted thrice with ethyl acetate. The
combined extracts were washed once with saturated aguecus sodinm chioride solution, dried
over anhydrous magnesium sulfate, filtered, and concentrated 1o dryness under reduced
pressure. The residue was purified by column chromatography on 810 elutin g with ethyl
acetate in hexanes to provide phenyl (2-{irifluoromethyDpyridin-3-vljcarbamate. ES/MS /s
= 2830 (MHHT). The phenyl ( 2-{urifinorometiyDpyridin-3-yljearbamate (0,16 g, 0.56 mmol)
was added to a solution of{ 8 p4-amino-6-{{1-(3-(3-aminophenyl 3-5-chloro-4-0x0-3,4-
dibydrogoinazolin-2-yhiethvamino ipyrimidine-S-carbonitrile {0.22 g, 0.51 numol) in DMF
(3 mL} and DIEA (0.13 g, 1.0 mmol), and DMAP {0,060 ¢, 9.51 mmoi) The mixture was
stirred at 45 °C for 30 minutes. The mixture was purified by rev erse~phase HPLT
{acetonitrile/water/0.1 % TFA) to provide (S)-1-(3-(2(1 -{ 6-amine-S-cyanopyrimidin-4-
yBaminojethyl}-5-chloro-4-oxoquinazolin-3(4H)-vljphenyl -3+ 2-{irifluoromethy ipyridin-3-
yhurea {(Compound £13). TH NMR (400 MHz, DMBOdlgy & 9.69 (s, 0.5H], 9.66 {5, 0.5H),
B.49 - 840 {m, 3H), 8.01 (d, /= 2.9 Hz, 1H), 7.96 {d, /= 6.6 Hz, 0.5H), 7.91 {t, J= 2.0 Hz,
Q.5H). 7.85 - 778 {m, L.3H), 7.76 - 7.70 {m, 1.5H), 7.68 {(ddd, /=82, 3.4, 1.2 He, 1HY. 7.61
{ddd, .= 7.8, 3.0, 1.2 Hz, 1H}, 7.52 — 7.45 {m, 1H), 7.51 (br, 2H), 7.45 — 7.3¢ {m, 1H)}, 7.20
(ddd, J=7.8,2.0, 1.0 Hz, 0.5H), 7.17 {ddd, 7= 7.5, 2.0, 1.4 Hz, 0.5H), 4.82 {m, 0.5H}, 4.85
{m, 0.5H), 4.29 {bs, 1H), 1.44 (d, 7= 6.7 Hz, LSH), 143 {d, J = 6.7 Hz, 1L.5H). E&/MS 621.1
(MHH
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[00404] . Preparation of the below compound of formula {1} using the procedures

described above:

H {
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{S¥1-{3-2-{1-{{-amino-S-cyanopyrimidin -4-ylyaminoyethyt}-3-chloro-4-oxogquinazolin-
34 H»yDphenyl-3-(1 Hstrazol-S-yhurea {Compound 114} 'H NMR (400 MHz, DMSO-de)
510,74 (s, 1H), 2.33 {5, 0.5H), 9.27 {5, 0.5H), 8.09 (s, 0.5H), 8.00 (5, 0.5H}, 7.97 {d, /= 6.8
Hz, 0.5H), 7.86 (d, J=6.7 Hz, 0.5H), 7.84 - 7.80 {ro, 1H), 7.80 - 7.78 {w, 1H), 7.68 (id, .S =
€.1, 1.2 Hz, 1H), 7.65 — 7.58 (m, 2H), 7.53 {t, /= 8.0 Hz, (0.5H), 7.52 (bs, ZH), 7.44 {1, J=
2.0 Hz, 0.5H), 7.27 (ddd. /= 7.8, 2.0, 1.0 Hz, 0.5H), 7.21 (ddd, J= 7.9, 2.0, 1.0 Hz, 0.5H]},
4.97 {m, 0.5H), 4.80 {m, 0.5H), 1.44 (d, J= 6.8 He, 3H). BS/MS 544.2 {M+H.

163405]  Example 6. Preparation of a compound of formula (2b)

[4(406] A. Preparation of a compound of formula (2b) where W7 is CH, nis 2, each R is

chloro, m is §, R’ is reethyl, RE is hydroxypropyl, R’ ia H, and R” is hydrogen

(004071 A solution of (8-tert-buty] (I-(3-(3-aminophenyl}-5,8-dichloro-4-ox0-3,4-
dihvdroguinazolin-2-yljethylearbamate (60 wg, 0.134 mmol) in THY (1 mL) was treated
with phenvl ebloroformate (0.034 ml, 0.268 mmol}. The mixture was stirred al room
tenperature for 2 hours then concentrated under reduced pressure. DMF {0.4 mLy), 3-

arminopropano! (0.020 mL, 0.268 mmol) and DMAP (16 mg, 0.134 mmol) were then added.
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The mixture was stirred at room temperature for 20 hours followed by concentration under
reduce pressure. The crude material was purified by column chromatography on 8i0; eluting
with EtOAc in hexanes (0-30%) to afford (S)-tert-butyl (1+(5,8-dichioro-3-(3-{3-(3~
hydroxypropyl reidophenyl)-4-oxo-3 4-dihydroguinazolin-2-yhethylicarbamate. BES/MS

miz = 350,17 (MFH)

160408]  B. The below compounds of formala (2b) were prepared using the procedwres

deseribed above:

{$)-tert-butyl (1-(5,8-dichlore-3-{3-(3-{3-hydroxypropyljureidojphenyi}-4-0x0-3,4-

dihydrogquinarciin-2-yiiethyijcarbamate;

{S-tert-butyl (1-{5~chloro-8-fluoro-3-(3-(3-(3-hydroxypropyhureidophenyl}-4-ox0-3,4-

dihydrogquinazolin-2-vljethyl jcarbamate;

(Sy-tert-butyl (1-(8-chloro-3-(3-(3-{3-hydroxypropyhureidojphenylj-4-oxo-3,4-

dihydroquinazolin-2-yhethyhearbamate;

{Si-tert-butyl (1-{&fluoro-3-{3-(3-(3-hydroxypropylureidojphenyly-4-ox0-3 4~

dihvdroquinazohin-2-yiethyhcarbamate;

(S -tert-butyl (1-(3-(3-3-(5-(tert-butyliisoxarol-3-ylureidojphenyl}-5-chioro-4-0x0-3 4

dihydroquinazolin-2-yhethyljearbamate;

{Sp-tert-butvl {1-(5~-chloro~4-0x0-3-(3-(3-{1 (trifluoromethylieyclopropylureidoiphenyl}-3,4-

dihydroquinazolin-2-yhethyhcarbamate]

{Sy-tert-buty! (1-{5-chioro-4-0x0-3~3~3-(2,2 2-triflucroethyljureidojphenyl 3-3,4-

dihydroguinazolin-2-vhethyljearbamate;

(S1-tert-butyl {1-{3-chloro-3-(3-(-ethvhureido }-4-fluorophenyl}-4-0x0-3,4-

dihydroguinazeiin-2-yhethyicarbamate;

{(83-tert-butyi (1-(5-chloro-3-(4-fluere-3-(3-isopropylureido jphenyl}-4-0x0-3.4-

dihydroquinazolin-2-vljethylicarbamate;
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{Sy-tortbutyt (1-(S-chloro-3-03-(3~(cyclopentylsulfonyhureido jphenyl j-4-0x0-3,4-

ditydroguinazolin-2-ylethyhcarbamate;

($)-tert-butyl {1-{S-chlore-3-{3-(3-{cyclopropyisulfonyt ureidojphenyly-4-0%0-3,4-

dibydroguinazolin-2-vlethylcarbamate;

(Si-tert-butyl 2-(3-{3-(3-{(1,3-dioxolan-2-yimethyijureidoyphenyly-3-chloro-4-0x0-3,4-

dilydroguinazelin-2-vipyrrolidine-1-carbox ylate;

(S 3-tert-butyl 2-{5-chlore-3-(3-{3-(2-methoxyethyljureido jphenyl)-4-0x0-3,4+

dilrydroguinazolin-2-ylpyrrolidine-1-carboxylate;

(Sy-tert-butyl 2-(5-chloro-4-0x0-3-{3-(3-{pyridin-2-yhureidoiphenyly-3 4-dikiydroquinazolin

Z-yhpyrrobidine- -carboxylate;

(8)-tert-butyl 2-{5-chioro-3-(3-(3-ethylureidophenyl}-4-oxo-3 4-dihydroquinazolin.2-

yhpyrrolidine-1-carboxylate;

{S)-tert-butyl 2-(5-chloro-4-ox0-3-{3-3-(pyridin-2-yhureido)phenyl}-3, 4-dibydroquinazslin-

2-ylpyrrolidine- 1 ~carboxylate;

{(S)-tert-tutyl (1-{S~chloro-3-(3-3-(2-{dimethylaminojethylureido jphenyl)-4-0x0-3.4~

dibydroguinazolin-2-yijethyhcarbamate;

{(8)-tort-butyl (1-(5-chloro-3-{3-(3-(2-hydroxyethyhureidophenylj-4-0x0-3 4~

dihydroquinazolin-2-ylethyljearbamate;

(S)-tert-butyt (1-(5-chloro-4-0x0-3-{3-(3-(pyridin-3-yureido)phenyl}-3,4-dihydroquinazolio-

2-visethylhcarbamate;

{S)-tert-buty! {1-(5-chloro-4-ox0-3-{3-(3-phenyhureido)phenyl}-3 4-dihydroquinazolin-2-

virethyhearbamate;

($)tert-buiyl (1 -(5-chlore-3-(3-(3-cyclobutylureido)phenyl}-4-oxo-3 4-dihydroguinazolin-2-

vijethyhoarbamate;

(S )-teri-butyl (1-{5-chloro-3-(3-{3-cyelohesylureidojphenyl-4-oxo-3 4-dihydrogquinazelin-2-

yvhiethyhearbamate;
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(Siteri-butyl {1-(5-chloro-3-{3-(3-cyclopentylureidojphenyl}-4-oxo-3, 4-dihydroguinazolin-2-

vhethyhearbamate;

{(Sy-tert-butyl {(1-{5-chloro-3-{3-(3 -isopropyiureidophenyi}-4-o0x0-3 4-dihydroquinazolin-2-
ylethyl)earbamate; S)-tert-butyl (1-(3-(3-(3-(tert-butylyureidolphenyl)-5-chloro-4-oxo-3,4-

dihvdroguinazolin-2-yhethyljcarbamate;

(Si-tert-butyl (1 -(5-chlore-3-(3-(3-(2-fluoroethy! ureido)phenyl-4-0x0-3,4-

dihydroguinazolin-2-yhsthylcarbamate;

(S-teri-butyl (1-(S-chioro-3-(3-(3-cyclopropylureidoiphenyl)-4-oxo-3,4-dihydrogquinazolin-

Z-yhethyl earbamate;

{(Si-tert-butyl (1-{S-chioro-4-ox0-3-{3-(3-propylureido)phenyh)-3,4-dihydroguinazolin-2-

vijethyljcarbamate;

(R)-tert-butyl (2-(benzyloxy)-1-(5-chioro-3-{3-{3-(3-hydroxypropylureidojphenyl}-4-oxo-

3, 4~-dihydrogquinarolin-2-yhethylicarbamate;

(S ptert-butyt (1-(5-chloro-3-(3-(3-(3-hydroxypropyhureide jphenyl}-4-ox0-3,4~

dihvdroguinazolin-2-yljethyhearbamate;

tert-butyl ({183 1-(5-chloro-3-(3-(3-(2-hydroxypropylureidojphenyl}-4-ox0-3,4-

dihydroguinazolin-2-viethyhearbamate;

(S)-tert-brityl 3-{3-(3-(2-( 1 -({tert-butoxyearbony! Jaminojethyl)-3-chloro-4-oxoquinazotio-

3{4H»vhphenyhureido ypropanocate;

(R -tert-butyl {2-{benzyloxy)-1-{5-chloro-3-(3-(3-ethylureidoyphenyli-4-ox0-3.4-

dihvdroquinazolin-2-yijethyhearbamate;

{S)tert-butyl (1-{5~chloro-3-(3-{ 3-(3-methoxypropyDursidophenyi}-4-oxo-3,4-

dibydrogquinazolin-2-yljethyl jcarbamate;

(S ytert-butyl 2-03-(3-{2-(1-({(tert-butoxycarbonyhiaminolethyl)-S-chloro-4-oxoquin azolin-

34 -vhphenyl hreido)-2-methylpropanoate;
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(83-tert-butyl {1-(5-chloro-3-{3-(3-( 1 -hydroxy-2-methylpropan-2-yhureido jphenyl}-4-0xo-

3, d-dihydroquinazalin-2-vlethyljcarbamate;

{$tert-butyl {1-{5-chloro-3-(3-(3~{3-hydroxy-2,2-dimethyl propyhureido)phenyl)-4-0x0-3,4-

dihydroquinazolin-2-yhethyllcarbamate;

(Sy-tert-butyl {1 -{5-chloro-3-(3-{3-(4-hydroxy-2-methylbutan-2-yljureido) phenyl-4-oxo-3,4-

dihydroquinazolin-2-yhethyljcarbamate;

{(4-tert-butyl (1-{5-chloro-3+{3-(3-(2~(2-hydroxyethoxyjphenyl yur gidoyphenyiy-d-ox0-3,4-

dihvdroguinarolin-2-vijethycarbamate;

(S tert-butyl (1-{5-chloro-3-(3-(3-(2-(methylsulfonylphenylureidoiphenyl}-4-0x06-3 4~

dihydroguinazolin-2-yhethyljcarbamate,

{S)-tert-butyl (1-(5-chiore-3-(3-(3-(3-hydroxy-3~-methylbutyljureidojphenylb-4-0x0-3.4-

dihydroguinarolin-2-yhethyDearbamate;

(83~ 1-{3-(2-( 1 {{triisopropylsilyDoxy)ethyl-5~chloro-4-oxoquinazolin-3{4H}-yliphen yi3-3-{1~

{(trifluoromethyDeyvelopropylurea;

(8)-1-{3-{2-{ 1 -{{triisopropyisilyDjoxyethyl)-3-chloro-4-oxoquinazolin-3{4H}- yviphenyl}-3-

{2 2-difluoroethyl jurea;

{8)-1-(3-{2-(} ~{{iriisopropylsiiyhoxyyethyl-3-chloro-4-oxoquinazolin-3( 4H-yhphenyi}-3-

cyclopentylurea;

(SY-1-03-(2-{ I-((triisopropylsityDoxyiethyly-5-chloro-4-oxoquinazolin-3{(4H}-ylphen yiy3-

{2.2,3,3, 3-pentafiuoropropyl jurea;

(S} 1-(3-{2-(1{{triisopropylsilyboxyiethy-5-chloro-4-oxoquinazolin-3{4H}-yhphenyi}-3-(3-

{(trifluoromethylyisoxazol-S-ylures;

(S 1-(3-(2-(1 {{triisopropylsilyl joxy)ethiyl)-S-chloro-d-o3oquinazolin-3 (4H y-yhiphenyt)-3-

ethylurea;

§-{3-(2-( 1-{{triisopropylsiiyDoxyethyl}-S-chloro-4-oxogquinazolin-3(4H)- yhphenvli}-3-(2-

methoxyethyliurea;
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{33132 T {{trtisopropylsilyDox viethyl}-5-chioro-4-oxoquinazolin-3(4H}-yliphenyi)-3-

methoxyures;

1-{3-{2-{1-{{irfisopropyisilyloxyiethyi}-5-chioro-4-oxoquinazolin- 3¢ 4H-viphenyi}-3-(2,2.2-

trifluoroethvuorea;

E-3-2-(1-({trisopropylsilyDoxy ieth y1)-5-chloro-4-oxoquinazolin-3 {4H)-vUphenyl-3-(2-

chlorophenyllures;

{3)-1-((1, 3-dioxolan-2-yhmethyl-3-3-(2-(1-{¢ triisopropyisiivhioxyjethyl)-S-chioro-4-

oxoquinazolin-3(4H -yl iphenyhurea;

{SP1-(3~2-(1-{{triisopropyl silyoxyjethyl}-S-chlore-4-oxoquinazolin-3(4H vl iphenyi}-3-(2-

hydroxyethylurea; and

{S)-tert-butyi 2-(S-chloro-4-0%0-3-(3-(3( 2,2 2-trifluoroethylyureidophenyl)-3,4-

dibydroguinazolin-2-yDipyrrolidine- I -carboxviate.

{00409] . Preparation of g compound of formula (2b) where W* is CH,nis 1, R s

chioro, mis 0, R’ is methyl, R is 3-triflucromethyl-d-methylphenyl, R is H, and R’ is

hydrogen
Q ’}‘/ \\. -
Y
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[604108] A solution of 4-chlore-3-triflucromethylaniline (.27 g, 1.4 mmol) in DMBG (7
mL} was treated with [, 1-carbonyldiimidazole (0.26 g, 1.6 mmol). The mixture was stirred
at room temperature for two hours before (Si-tert-butyl (1-(3-{3-aminophenyl-S-chlorp-4-
oxo-3 4-dihydroquinazolin-2-yljethyljcarbamate (0.54 g, 1.3 mmol} was added in a single
portion. The mixture was partitioned betwesn ethy] scetate and water. The aqueous phase
was exiracted three times with ethyl acetate. The combined extracts were washed three tHimes

with water and once with saturated aqueous sedivm chloride sohution, The OTEANICS Were
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dried over anhydrous magnesium sulfate, filtered, and concentrated. The residue was
purified by flash chromatography (silica gel, ethyl acetate/hexanes) to provide (S)-teri-batyl
{1-{5-chioro-3-{3-(3-(4-chloro-3-(trifluorometh yhphenylureido phenyli-4-0x0-3,4-

dibiydroguinazolin-2-yljethylicarbamate. ES/MS m/z = 636.1 (MAH,

{09411} D Preparation of the below compounds of fornmula (2b) using the procedures

described above:

{5 3-tert-butyl (1-{5-chloro-3-(3~(3-(2-chlorophenylureido phenyii-4-0x0-3,4-

dibydroguinazolin-2-ylethyDearbamate.

[80412]  E. Preparation of & compound of forraula (26} where W7 is CH, n is 1, RYis

chloro, mis ), R is methyl, R® is 2-triffuoromethyiphenyl, and R’ is hydrogen

O i
)
Hj\i ﬁ ”
] rf/\i} CFs
Ao
NI o N Do
kf’ ‘/_,J.\ -
B \N \_;./
HN. Rog

984131 A solation of (Si-tert-butyl (1-{3-(3-aminophenyi}-3-chloro-4-0x0-3,4-
ditydroquinazolin-2-ylethytjearbarate (0.43 g, 1.0 mmol) in dichloromethans {4 mL} was
treated with 2-trifluoromethylphenylisocyanate (022 ¢, 0.3 7mL, 1.2 mnod). After 1 hour of
standing af room temperature, the mixture was treated with MeQH {~ 1 mL}and then
concentrated under reduced pressure to provide (Si-tert-butyl (1 -{3-chloro-4-0x0-3-(3-{3-{2-
{tntluoromethylphenylurcidoiphenyl)-3 4-dihydroquinazolin-2- vhethyvlearbamate, ES/MS
fz = 602.1 (M+H,

[80414]  F. Preparation of the below compounds of formula (2b) using the procedures

described above:

(S)-tert-butyl (1-{5-chloro-3-{3-(3-¢ 2 A-difluorophenylureidoiphenyl-4-0x0-3,4-

dihydroguinazolin-2-yllethyl jearbamate;
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{S)-tert-butyl (1-£3-chloro-3-{3-(3-(2,6-dichlorophenyl jureidophenyl}-4-0x0-3,4-

dihydroquinazelin-2-yhethyvljcarbamate;

]

(8)-tert-butyl (1-(5-chlore-3-(3-(3-(2-cyanophenyljureidophenyl}-4-0x0-3,4-

dihydroguinarolin-2-yijethyljcarbamate;

{S)-tort-busyl (1-{3-(3-{3-{2-chlorophenyliureidophenyl}-5-fluore-4-0x0-3,4-

dihydroguinazolin-2-yljethylcarbamate;

(S)-tert-buty! (1-(5-chloro-3-(3-(3-(Z-methoxyphenylureidojphenyl}-4-0x0-3,4-

dihvdroquinazolin-2~-yhethyljcarbamate;

(S)-tert-butyl (1-{5-chloro-4-0x0-3-(3-(3-{o~tolvljureido)phenyl}-3 4-dibydroguinazoln-2-

yhethvljcarbamate; and

(S)-tert-buty! {1-(3-fluore-4-ox0-3-(3-(3-(2-{trifluoromethyphenyljureidojphenyl 13,4~

dihydroquinazelin-2-yhethyl jcarbamale;

166413]  G. Preparation of g compound of formula (2b) where W s CH,nis LR s

. 3. G g 3
chioro, m is 6, B ie methyl, R” is 3-chloro-d-pyridinyl, and R” is hydrogen

o &

Y
HN, \ﬁ‘/ \‘.\T//
A Ot

Triethylaraine (0.68 ml, 4.9 ynol) was added to a nearly homogeneous mixture of 4-gmino-
3-chioropyridine (0,21 g, 1.6 mmol) in benzene (16 mL). Triphosgens (0.24 g, 0.80 mmol}
was added guicldy, dropwise as a solution in benzene (3 mL}. The mixture was heated
overnight at 100 °C. (Sptert-butyl (1-{3-(3-aminophenyl}-3-chloro-4-0x0-3.4-
dilydroguinazolin-2-yhethylcarbamate (0.37 g, 0.89 mumol) was added dropwise as a
sofution in dichloromethane (3 mL) to the isocyanate mixture gf room temperature. The
mixtare was stirred for 2 hours at room temperature before the addition of ethanclamine (0.20

mb} and concentration under reduced pressure. The residus was partitioned between water
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and dichloromethane. The agueocus phase was extracted twice with dichloromethane and
twice with 10 % methanol/dichloromsthane. The combined extracts were concentrated o
dryness under reduced pressure. The residue was purified by column chromatography on
8i03, eluting with methanoVethyl acetate in bexanes o provide {(8)-tert-butyt (1-{5-chloro-3-
(3-{3-{3-chloropyridin-4-ylureidophenvl}-4-oxo-3 4-dibydroguinazolin-2-

yhethyljearbamate. BS/MS m/z = 569.1 (M+H").

{60416]  G. Preparation of a compound of formula {2b) where W is CH,nis L, R s

> 2. - Y o S -
chioro, m is ¢, R is methyl, R® is methoxy, and R’ is hydrogen

gy NT Y
EL\\}/’;.’}‘ ~ N«;’ ~ o
HN
Boc

A solution of (S)-tert-butyl (1-(3-(G-aminophenyl)-S-chloro~4-oxe-3 4-dihydroguinazohin-2-
vhethyhearbamate and TEA (0.66 g, 6.5 mmol) in DCM (42 ml) was cocled in an ice-water
bath and freated with CDI (1.1 g. 6.5 mmel} ip & single portion. The mixture was stirred 5
minutes in the bath before removal of bath and overnight stirring at room temperature. The
mixture re-cooled in an ice-water bath, Sold methoxvlamine hvdrochloride (2.3 g, 28 muol)
was added in a single portion, followed by TEA (2.8 g, 28 mmol}. The mixture stivred at
rootm temperature overnight betfure being washed successively with saturated agueous sodium
hydrogen carbonate solution, water, and ssturated agueous sodium chloride solution. The
organic layer was dried over anhvdrous magnesium sulfate, filtered, concentrated under
reduced pressure to provide (S)-tert-butvl (1-(S-chlore-3-(3-(3-methoxyureidoiphenyl}-4-

oxe-3 4-dihydroguinazotin-2-yiethyDearbamate. ES/MS m/z = 488.1 (M+HTY.
[084177 Example 7. Preparation of a compounnd of formula (3¢}

[08418] A, Preparation of a compound of formula (3¢) where W is CH,onis 1. R s

chiloro, mis 4y, R’ s methyi, 25 s efl vi, and s H,
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i
HNT N
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Ny oo, s
NP N \T/
O

To (83-1-3-(2-( 1 -{{tert-butyldiphenylsilyhiox yjethyl}-5-chloro-4-oxoquinazolin-3{(4H)-
viphenyl)-3-ethylurea (0.4 g, 0.64 mmol) was added THF (8 mL} followed by RF¥*Pyr {~1
mi, X8, After 20 min, ethyl acetate (50 mL) and agueous sodivm bicarbonate (50 ml} was
added. The organic layer was concentrated and the material dried (Na;8Q4). The material
was filtered and concenirated by rotary evaporation o give {8}-1-(3-{5-chloro-2-{1-
hydroxyethyl-4-oxoquinarolin-3{(4H-vliphenyl)-3-ethylurea and used without further

purtfication.

(3419] B, Preparation of the below compounds of formula (3¢} using the procedures

described ghove:

{8}-1-{3-{S-chloro-2-{ 1 -hydroxyethylp-d-oxoquinazolin-3{4H}-ylphenyly3-( 1
{(trifluoromethylcyclopropyliurea;
(§3-1-(3-(S~chloro-2-(1-hydroxyethyl-4-oxoquinazolin-3(4H}-yUphenyl)-3-(2,2-
difluorocthvilurea;

{(83-1-(3~{5-chloro-2-{1-hydroxyethyl}-4-oxoquinacolin-3(4H -yhiphenyl}-3-cyclopentylurea;
{S)-1-{3-{5~chloro-2-{ I-hydroxyethyl-4-oxoquinazolin-3(4H)-yhiphenyl}-3-(2,2,3,3,3-
pentafiuoropropyiiures;

{(83-1-{3-(5-chloro-2-( 1 -hydroxyethyl-4-oxoquinazolin-3(4H}-yliphenyl - 3-(3-
{irifluoromethyljisoxazol-5-yhures;
{$31-03-{5-chloro-2-{1-hydroxyethyl}-4-oxoquinazolin-3(4H)}-yhphenyl}-3-ethylurea;
b-(3-{S-chioro-2-( t-hydroxvethyl-4-oxoquinazolin-3{(4H-yliphenyl}-3-(2-
methoxvethylurea;

(8)-1-(3-{S-chloro-2-{  -hydroxyethyl }-4-oxoquinazolin-3(4H -y jphenyll-3-methoxyures;
1-{3-(5-chioro-2-{ 1 -hydroxvethyh-4-oxoguinazolin-3(4H yhphenyl}-3-(2,2,2-

triftuoroethyl jurea;
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1-{3~(3-chloro-2-{1-hydroxyethy-4-oxoquinazolin-3(4H}-yhiphenyi}-3-(2-
chlorophenyiiurea;

{8)-1-{{1 3-dioxolan-2-y imethy}-3-(3-(5-chloro-2-{ L -hydroxyethyl j-4-oxoquinazolin-3(4H})-
viiphenyliurea; and

(53-1-(3-(5-chioro-2-{1 -hydroxyethyl-4-oxoquinazolin-3(4H)-yDphenyl}-3-(2-

hvdroxyethylurea.
1604201 FExample & Preparation of a compound of formula (3¢}

[0421) A, Preparation of a compound of formula (5S¢} where W2 is CH.nis 1, R'is

chiore, mis 0, R is methyl, and PG is triisopropylsilyl

(004221 A solution of (8)-5-chlore-3-(3-nitrophenyly-2-(1-
{{triisopropylsilylioxylethyDguinazolin-4(3H}-one (1.3 g, 2.6 mmol} in 24 mL THF and 18
mL PtOH was treated with tin(i]) chioride {4.86 g, 26 romol) and heated to 65 “C. After 30
min stirring, the reaction was cooled to RT and agueous NaOH (26 ml, 52 ravnol, 2N} was
added dropwise with vigorous stivring. Afier 1h the reaction was filtered and the filtrate
partitioned between FtOAc and brine.  The organic layer was dried with MgSQO,, filtered
through celite and coneentrated. Purification by silica gel chromatography gave (8)3-(3-
aminophenyli-5-chloro-2-( 1-{(triisopropylsilyboxyjethyliquinazolin-4(3Hpone. [M+H] =

471.22.

[
-
T

L SR, - v coc
Higiomeal oxampies

884231 The compounds of fornmua (I} were characterized for their enzymatic activity
against the PI3K isoforms. Certain compounds of the present application, including certan
compounds of formula {11} and (T} were also chargcterized for their enzymatic activity
against PI3K isoforms. The activities were measured using a time-resolved fluorescence
resonance energy transfer (TR-FRET) assay. TR-FRET monitored the formation of
3.4,5-inositol trighosphate molecule that competed with fluorescently labeled PIF3 for

hinding to the GRP-1 pleckstrin homology domain protein. An increase in

177



WO 2015/191745 PCT/US2015/035147

phosphatidylinositide 3-phosphate product resulted in & docrease in TR-FRET signal as the

labeled fluorophore was displaced from the GRP-1 protein binding site.

100424)  Class I PI3K isotorms were expressed and purified as heterodirneric recombinant
proteins. All assay reagents and buffers for the TR-FRET assay were purchased from
Miltipore. FI3K isoforms were sssayed under initial vate conditions in the presence of

25 mM Hepes {(pH 7.4}, and 2x Km ATP (75-500 M), 2 M PIFZ, 5% glycerol, 5 mM
MgCly, 50 mM NaCl, 0.05% (v/v) Chaps, 1 mM dithiothreitol, and 196 {v/v) DMSO at the
foilowing concentrations for each isoform: PI3Ke, PI3KE. and PI3KS between 15 and 50 pM,
and PI3Ky 21 2 oM. The compounds of Table 1 and Compound X {{S)-2,4-diamine-6-{{1-{3-
chloro-4-0x0-3-phenyl-3 4-dihvdroguinazolin-2-vhethvhamino)pyrimidine-S-carbonitrile}
were added to the assay solution and ncobated for 30 minmutes at 25°C. Additionally,
Compounds 24-164 were added fo the assay solution and incubated for 30 winutes at 25° ina
simmilar ywoanner. The reactions were terminated with a final concentration of 10 mM EDTA,
10 ab labeled-PIP3, and 35 nM Buropium jabeled GRP-1 detector proiein before reading
TR-FRET on an Fovision plate reader {Bx: 340 nim; B 615/665 nmy 100 us delay and

500 us read window)

100425]  The resulis were normalized based on positive (1 M wortmanin} and negative
{DMSO) controls, and the Fls values for PI3K o B, 8, and y were caleulated from the fit of
the dose-response curves 1o a four-parameter equation. These assays generally produced

resulis within 3-fold of the reported mean.

I0426]  Table 2 summarizes the ICs; (aM) values for PIRK isoforme B, 8, and v. The
resutts ndicate that certain compounds of formuda (3, (38), or (I} inhibit both PI3KS and
PI3KP. Also, Compound X exhibited PI3KS 15 of 0.2 nM, PI3KP Hls of 11 nM, PE3Ky
s of 7 0M. The PREYWPIBKS ratio for Compound X is 0.6, The resalts indicate that

certain compounds have sreater selectivity for PI3KB over PI3Ky compared to compound X,
S ¢

1004277 Table 2. The Ig values (nd} for PI3K isoforms {3, 8, and v,

3 9N ¥ L W pe
§ ANR o N N ar N8
Conypousd 0 ¥y & W v ¥
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What is claimed:
i A compound having the structore of formula (I

® O

.,\\’ NN

n
E ‘{\Q\// ~..
i - .
T \v\j']

N
L wr?

wherein:
nis 1,2, 3, ords
wis(, 1,2, 3, 0r4;

gislorl;

W and W2 are independently C{R™ or Nj

W is CH; or NH;

R” is hydrogen, halo, or optionally substituted alkyl;

A’ is NR'R®, OR®, or NRPC(OWRY,

each R' is independently halo, eyano, oplionally substituted allyl, optionally
substituted haloalkyl, optionally substituted alkoxy, hydroxy, optionally substituted sulfonyl,
optionally substituted aryl, optionally substituted alkenyl optionally substituted heteroaryl,
optionally substituted cycloalkyl, or optionally substituted heterocyeloalleyl,

each R% is independently halo, cyano, optionally substituted alloyl, optionally
substituted haloalkyl, optionally substituted alkoxy, or optionally substitnted sulfonyl;

R {s hydrogen, optionally substituted alkyl, optionally substituted haloatkyl,
optionatly substituted cycloalkyl, or optionally substituted arvl;

R* is heteroaryl optionally substituted with one, two, or three members independently
selected from hale, nitro, carboxy, cyano, optionally substituted alkyl, -NH;, or optionally
substituted alkynyi;

&’ is hydrogen or optisnally substituted alkyl, wherein R and R” together with the
atoms to which they are attached optionally form an optionally substituted heterocyclic ring,

R’ is hydrogen, optionally substituted alkyl, optionally substitated heteroalkyl,

optionally substituted alkoxy, optionally substituted haloalkyl, optionally substituted

igs
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sutfonyl, optionally substituted cycloalkyl, optionally substituted heterocyeloalkyl, optionally
substituted aryl, or optionally substituted heteroaryl, and
R’ is hydrogen;

or a pharmacentically acceptable salt, isomer, or a mixture thereof
2. The compound of ¢laim 1, having the structure of formula (1)

“’ S NS o,

o o R?

N ®

wherein:

nis 1,2, 3, ord;

mis 1,2,3 ord;

W is CR"Y or N;

RY s bydrogen, hale, or alkvl;

each R is independently halo, cyano, opticnally substituted alkyl, optionally
substituted haloalkyl, optionally substituted atkoxy, optionally substituted sulfonyl,
optionally substituted aryl, optionally substituied heteroaryl, optionally substituted
cyeloalloyl, or optionally substituted heterocveloalkyl

each R is independently hale, cyano, optionally substituted alkyl, optionally
subistituted haloalkyl, or optionally substituted alkoxy;

R’ is hydrogen, optionally substituted alkyl, optionally substituted cveloalkyl, or
optionally substituted aryl;

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

R is hydrogen or optionally substituted alkyl; or B’ and R® together with the atoms o
which they are attached optionally form a heterocyclic ring;

or a phanmaceutically acceptable salt, isomer, or a mixturs thereof.

3. The compound of claim 1 or 2, wherein

nis(, 1,2, 0r 3

£86
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mis{, 1, or2;

Wis CR™y or N,

R is hydrogen, halo, or Cp alkyl;

each R’ is independently halo, cvano, optionally substituted €, alkyl, Cy haloalkyl,
or O alkyisulfonyi;

cach R” is independently halo, optionally substituted C s atkyl, optionally substituted
Cig alkoxy, or optionally substituted Cs 5 cycloalkyl;

R’ is hvdrogen, optionally substituted Cyq alkyl, optionally substituted Cig
cyeloatkyl, or optionally substituted Cag arvl;

R* isa six- 1o twelve-membered heteroaryl having at feast one aromatic ring and at
teast two hetercatoms selected from N, O, and 8, and the hetercaryl is optionally substituted
with one, twa, or three members which are independently halo, eyano, -NH,, Ty halealkyl,
Cz4 alkynyl which is substituted with hetercaryl, or optionally substituted Cy.¢ alkyl; and

R is hydrogen or optionally sobstituted Cpq alkyl; or R” and R° together with the
atoms to which they are attached optionally form a four- to eight-membered heterocyelic
fing;

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

4, The compound of any one of claims 1-3, wherein each R’ is chioro, bromo, fluoro,

methyl, ditluoromethyl, triflnoromethyl, ethyl, propyl, or cyano.

o~

3. The compound of any one of claims -4, wherein each R” is chloro, brome, fluore,
methyl, ethyl, propyl, cyclopropyl, methoxyproproyl, methoxyethyl, ethoxypropyl, or

ethoxyethyl.

. . ~ . - . 3, )
6. The compound of any one of clatms 1-5, wherein R” is hydrogen, methyl, ethyl,

propyl, butyl, cyelopropyl, cyclobuiyl, or phenyl.

7. The compound of any one of claivos 1-6, wherein R’ is hydrogen, methyl, ethyl, or
propvi.
x R ad ~ . = » f‘ 3 N «
5. The compound of any one of ¢laims 1-7, R and R together with the atoms to which
o o

they are attached optionally form a pyrrolidinyl ring,

187
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9. The compound of any one of claims 1-8, wherein R* is 2 monooyclic hetersaryt
having at least two nitrogen atoms, wherein R” is optionally substitwted with twe or three
members which are independently bromo, chlore, fluoro, cvano, methyl, ethyl, propyl,
diftucromethyl, triffuoromethyl, alkyavl substituted with a six-membered heteroaryl having |

ot 2 nitrogen atoms, or -NH,.

- N N . 4, T 5 .
140, The compound of any one of claims 1-9, wherein R is pyrimidiny] substituted with
two or three members which are independently bromo, chloro, fluoro, cvano, methyl, ethyl,

propyl, diffuoromethyl, pyridin-2-viethynyl, pyrazin-2-viethynvl, or -NH,.

1. The compound of claim 1, having the structure of formula
2
o AR
o
®% I 19
.Iz\ \\1/ EJ\!; o ‘ﬁ—‘ ~~E R
SN
N~ N \/
N
g
R g (n

wheret:

nis(, 1,33, or 4

mis 0, 1,2, 3, ord;

each R' is independently halo, cyano, optionally substituted alkyl, optionally
substituted aikenyl, optionally substituted haloalkyl, optionally substituted alkoxy, optionally
substituied sulfonyl, optionally substituted aryl, optionaily substituted hetercaryl, optionally
substituted cycloatkyl, or optionally substituted heterocycloatkyl:

gach R% is independently halo, eyane, optionally substituted alkeyl, optionally
substituted haloalkyl, or optionally substituted alkoxy,

R is hydrogen, optionally substituted alkyl, optionally substituted cycloalkyl, or
optionally substituted aryl;

k" is heteroaryl optionally substituted with ong, two, or three members which are
independently hale, nitro, carboxy, cyano, optionally substituted alkyl, -NH,, options ity

substituted haloallcyl, or optionally substituted alkynyl; R is hydrogen or optionally

188
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substituted alkyl; or R® and R togother with the atoms to which they are attached optionally
form an optionally substituted heterocyeHe ring; and

R® is hydrogen, optionally substituted alkyl, optionally substituted alkoxy, optionally
substituted haloalkyl, optionally substituted solfonyl, optionally substituted cycloalkyl,

optivnally substituted aryl, or optionally substituted heteroaryl;

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

o

12, The compound of claim 11, wherein

nis{, 1, 2, 0r 3;

misQ, 1, or2;

each R' is independently halo, cyans, optionally substituted €y alkyl, optionally
substituted Uy alkenyl, or optionally substituted Cy 4 alkoxy;

gach B is independenily halo, optionally substituted C; alkyl, or optionally
substituted Cy alkoxy;

R’ is hydrogen, optionally substituted {4 alkyl, or optionally sehstituted Csp
eycloatkylh

& isa six- to twelve-membered monccyclic or bicyelic hetercaryl having 1, 2, 3, 0r 4
hetersatoms selected from N, O, and &, wherein the hetercaryl is optionally substituted with
1, 2, or 3 members which are independently hale, nitre, carboxy, cyano, Ci.s alloyl, €y
shaloalkyl, -NHa, or Coq alkynyl which is substituted with heteroaryl ;

®” is hydrogen or optiorially substituted Cy allyl; R and R® together with the atoms
to which they are attached optionally form a four- to eight-membered heterocyclic ring
optionally substituted with 1, 2, or 3 groups which are each independently halo, hvdroxyl,
sulfonyl, or Ciy alkoxy which is optionally substituted with 1, 2, or 3 halo; and

R° is hydrogen, optionally substituted Cy.q allyl, optionally substituted C 4 alkoxy,
optionally substituted Cy_; haloalkyl, optionally substitutedC, ¢ alkyl sulfonyl, optionally
substituted Cs.4 cycloalkyl sulfonyl, optionally substituted Co.jo arvl sulfonyl, optionally
substituted (5 eycloalkoyl, optionally substituted Copp arvl, or optionally substituted Cag
heteroaryl;

of a pharmacentically acceptable salt, isomer, or a mixture thereof,

i3, Fhe compound of claim 11 or 12, wherein R” is hvdrogen; C¢ alkyl optionally

substituted with 1, 2, or 3 groups which are independently hydroxy, Ci alkoxy, carboxy,
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amang, ot Uy heterocycloalkyl;, € alkcoxy; Crg haloalkyl; Cpg alkyl sulfonyl; cyclopropyt
sulfonyl; cyclobuty! sulfouyl cyclopentyl sulfonyl: cyelohexyl sulfonyl; phenyl sulfonyl
wherein the phenyl is optionally substituted with 1, 2, or 3 groups which are independently
halo, Cyalkyl, amino, or cyane; cyclopropyl optionally substituted with 1, 2, or 3 groups
which are independently halo, Ty haloalkyl, carboxy, or hydroxyl; cvelobutyl optionally
substituted with 1, 2, or 3 groups which are independently halo, Cy haloatkyl, carboxy, or
aydroxyl; cyclopentyl optionally substituted with 1, 2, or 3 groups which are independently
halo, Ci¢ haloalkyl, carboxy, or hydroxyl; cyclohexyl optionally substituted with 1, 2, or 3
groups which are independently halo, Crs haloalkyl, carboxy, or hydroxyl; phenyl optionally
substituted with 1, 2, or 3 groups which are independently carbuxy, halo, Cis haloalkyl, Cus
alkyl, cyane, -S{ORLOH, -S{0)CH;, or Cy.5 alkoxy optionally substituted with 1, 2, or 3
groups which are independently hydroxy, carboxy, halo, or cyane; pyridinyl optionally
substituted with 1, 2, or 3 groups which are independently halo, Cy.; haloalkyl, €z alkyl, or
cyano; soxazolyl optionally substituted 1, 2, or 3 groups which are ndependently halo, U

haloalkyl, C.q alkyl, or evano; or tetrazolyl.

14. The compound of any one of claims 11 to 13, wherein R° is hvdrogen, methyl, ethyl,
propyl, baiyl, (1,3-dioxolan-2-yhmethyl, 2-(dimethylamino)ethyl, 2-hydroxyethyl, 2-
carboxyethyl, 2-fluoroethyl, 2,2-diflucrocthyl, 2-methoxyethyl, 2,2 2-trifluorcethyl, 1~
hydroxy-Z-methylpropan-2-vl, 2-carboxypropan-2-yl, 2-hydroxypropyl, 3-hydroxypropyl, 3-
methoxy propyl, 2,2,3,3,3-pentafluoropropyl, 3-hydrosy-2,2-dimethylpropyl, 3-hydroxy-3-
wethyibutyl, 4-hydroxy-2-methylbutan-2-v1, methoxy, SO:CHs, cyclopentanylsulfonyl,
cyclopropylsulfonyl, 4-fluorophenylsulfonyl, cyclohexyl, cyclopentyl, cyciobutyl,
eyclopropyl, -{triflnoromethyheyvelopropyl, pyridin-3-vl, 2-trifluoromethylpyridin-3-vl,
tetrazolyl, 3-(trifluoromethyl isoxazol-5-yl, S-(rifluoromethyDisoxazol-3-vi, phenyl, 2-
carboxyphenyl, 2-sulfinophenyl, 2-(2-carbogyethoxy)phenyl, 4-chloro-3-
{trittuoromethyl)phenyl, 2-trifluoromethylphenyl, 2,6-dichlorophenyt, 2,4-diflucrophenyl, 2-
cyanophenyl, 2-(2-hydroxyethoxy)phenyl, 2-(methyisulfonyliphenyl, 2-methyiphenyl, 3-

chiorophenyl, or 2-methoxyphenvi.

- - . . 4 . ) P
15, The compound any one of clatms 11 to 14, wherein R” is purinyl, pyrimidinyl,
thiazolopyrimidinyl, tnazinyl, or imidazotriazinyl, wherein the pyrimidiny! and triazinyt ave
zach optionaily substituted with 1, 2, or 3 members which are independently nitro, carboxy,

fluorp, chioro, bromo, lode, cyano, methyl, ethyl, propyl, Suoromethyl, diffuoromethyl,
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trifluoromethyl, fuoroethyl, diffucrocthvl, -NH,, or -C=C optionally substituted with

17, The compound of any one of claims 11 to 16, wherein R’ is methyl, ethvl, propyl,

butyl, cyclopropyl, cyclobutyl, or methyl substituted with phenvimethoxy or methoxy.

18, The compound of any one of claims 11 to 17, wherein R® and R together with the
atoms 1o which they are attached form a 5 membered heterocyclic ring optionally having one
additional heterostom selected from N, (0, and 8 wherein the 5 membered heterocyclic ring is
optionally substituted with methoxy, diftuoromethoxy, trifluoromethoxy, hydroxy, halo, or

methylsulfonylaming.

19, The compound of ¢laim 18, wherein the R-R” heterocyelic ring is pyrrolidinyd

optionally subetituied with flucre, chlore, bromo, or todo.

20.  The compound of any one of claims 11 to 19, wherein each R' i3 independently halo,

cyano, Ciaalkoxy, Cshaloalkyl, Cyaalkyl, or Cy 4 alkenyl.
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5]

21 The compound of any one of claims 11 to 20, wherein each R’ is independently halo

or {2 i ~3}k},’}

22, The compound of any of claims 11 to 21, wherein R is hydrogen, methyl, ethyl, or
propyl.
23 The compound of claim 1§, having the structure of formula (11

& (1D

wherein:

nigd 1,2, 3, or4;

mis 0, 1,2, 3, ord;

each R' is independently halo, cyano, optionally substituted alkyl, optionally
substituted haloalkyl, optionally substituted alkoxy, optionally substinrted sulfonyl,
optionaily substituted arvl, optionally substituted hetersaryl, optionally substituted
cycloalicyl, or optionally substituted beterseycloatkyl;

each R” is independently halp, cyano, optionally substituted alkyl, optionally
substituted haloalkyl, or optionally substituted alkoxy;

R7is hydrogen, optionally substituted alkyl, optionally substituted cycloalkyl, or
optionally substituted aryl; and

R* is heteroaryl optionally substituted with one, two, or three groups which are
independently halo, cyano, optionally substituted alkyl, or -NH; and

®® is hydrogen, optionally substituted alicyl, optionally substituted alkoxy, optionally
substituted haioalkyl, optionally substituted sulfonyl, optionally substituted cyeloalkyl,
opticnally substituted aryl, or optionally substituted heteroaryl; or a pharmaceutically

acceptable salt, isomer, or g mixture thereof,

24, The compound of ¢laim 23, wherein
nist 1,2, 013

misd 1, or2:

182



WO 2015/191745 PCT/US2015/035147

each B! is independently halo, cyano, optionally substituted Cy ¢ alloyl, optionally
substituted Ci alkenyl, or optionally substituted C; ¢ alkoxy;

each R? is independently halo, optionally substituted C ¢ alkyl, or optionally
substitated O 4 atkoxy;

®7 is hydrogen, optionally substituted C 4 alkyl, or optionally substituted Cs 4
cycloalkyl;

R* isa six- to twelve-membersd monocyelic or bicyelic heteroaryvt having 1,2, 3, 0r 4
heteroatoms selected from N, O, and 8, wherein the heteroaryl is optionally substituied with
1.2, or 3 groups which are independently hale, nitro, carboxy, cvano, Cig alkyl, Cp.
shaloalkyl, -NH;, or Co alkynyl which is substituted with heteroaryl;

and

R® is hydrogen, optionally substituted O alicyl, optionally substituled C) 4 alkoxy,
optionally substituted Cy haloalkyl, optionally substitutedCy 4 alkyl sulfonyl, optionally
substitutedCy.g cycloalkyl sulfonyl, optionally substituted Ce 1o aryl sulfonyl, optionally
substituted Cy.p cycloalkyl, optionally substituted Cs.pp aryl, or optionally substituted Cag

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

235 The compound of claim 23 or 24, wherein each R’ is independentty halo, cyano, Cy.

satkoxy, ) shaloalloyl, Cpgalkvl, or Cy 4 alkenyl,
26. The compound of any one of claims 23 to 23, wherein R} is halo.

27.  The compound of any one of claiims 23 to 26, wherein cach R” is independently halo,

Cisatkoxyor Cyyalkyvl.

28.  The compound of any one of claims 23 to 27, wherein each R* is independently s halo

or Cyqalkvl.

2%, The compound of any one of claims 23 to 28, wherein R’ is methyl, ethyl, propyt,

butyl, cyclopropyl, cyclobutyl, or methyl substituted with phenyimethoxy or methoxy.

30, The compound of any one of claims 23 to 29 wherein B” is purinyl, pyrimidiny,
thiazolopyrinudinyl, triazinyl, or imidaeotriazinyl, wherein the pyrimidiny and triaziny! are

cach optionally substituted with 1, 2, or 3 groups which are independently nitro, carboxy,
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fluoro, chloro, brotmo, iode, cyano, methyl, ethyl, propyl, flucromethyl, diffuoromethyl,

triflucromethyl, fluorcethyl, diflusroethyl, or -NH,.

3t The compound of any one of claims 23 o 30, wherein R” is

N

[ 2
| N
SN \\/ﬁ“
S s
4 N
Nax/

32 The compound of claim 23 to 31, wherein R” is €4 alicyl optioually substitated with
i, 2, 0r 3 groups which are independently hydroxy, Cy. alkoxy, carboxy, amino, or Cug
heterocycloalkyl; Cig alkoxy; Crg baloalkyl; Ci allovl sulfonyl; eyclopropyl sulfonyl;
cyclobutyl sulfonyl; cyclopentyl sulfonyl; cyclohexyl sulfonyl; phenyl sulfonyl wherein the
phenyl is optionally substituted with 1, 2, or 3 groups which are independently halo, O
watkyl, amine, or cyano; cyclopropyl optionally substituted with 1, 2, or 3 groups which are
independently halo, Uy haloalkyl, carboxy, or hydroxyl; cyclobutyl optionally substituted
with |, 2, or 3 groups which are independently halo, Cy haloalkyl, carboxy, or hydroxyl;
cyclopentyl optionally substituted with 1, 2, or 3 groups which are independently halo, Ci
haloalkyl, carboxy, or hydroxyl; eyclohexyl optionaily substituted with 1, 2, or 3 groups
which are independently halo, Ty haloalkyl, carboxy, or hydroxyl; phenyl optionally
substituted with 1, 2, or 3 groups which are independently carbogy, hale, Cis haloalkeyl, Oy
alkyl, cyane, -S{ORL0H, -8(0)CH;, or €15 alkoxy optionally substituted with 1, 2, or 3
groups which are independently hydroxy, carboxy, halo, or cvano; pyridinyt optionally
substituted with 1, 2, or 3 groups which are independently hslo, C, 5 haloalkyl, Cy.5 alkyl, or
cyano, isoxarolyl optionally substitated with halo, Cy; haloalkyl, Ci; alkyl, or cvano; or

tetrazolyl,

33, The compound of any one of claims 23 to 32, wherein R® s hydrogen, methyl, cthyl,
propyl, butyl, (1.3-dioxolan-2-ylimethyl, 2-{dimethylamino}ethyl, 2-hvdroxvethyl, 2-
carboxyethyl, 2-fluorcethyl, 2,2-difluoroethyl, Z-methoxvethyl, 2,2, 2-trifluoroethyl, 1-

hydroxy-2-methylpropan-2-vl, 2-carboxypropan-2-vi, 2-hydroxypropyl, 3-hvdroxvpropyl, 3-
¥ 3 Yiprop ¥ yprop 3 ) ¥prop: 3 YREOp)
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methoxy propyl, 2,2,3,3,3-pentafivoropropyl, 3-hydroxy-2,2-dimethylpropyl, 3-hydroxy-3-
methylbutyl, 4-11}1&'{3}(}@nme’fhyibutan-ﬁ—yi, methoxy, 30,CH,, eyclopentvisulionyl,
cyclopropyisutfonyl, 4-fluorophenylsulfonyl, cyclohexyl, cvclopentyd, cyclobutyl,
cyclopropyl, I-{tnfluoromethylicyclopropyl, pyridin-3-vl, 2-trifluoromethylpyridin-3-vi,
tetrazolyl, 3-(miffuoromethyljisoxazol-5-v1, S-{triflucromethyltisoxazol-3-v1, phenyl, 2-
carboxyphenyl, 2-sulfinophenyl, 2-(2-carboxvethogyiphenyl, 4-chloro-3-
{triftuoromethylphenyt, 2-trifluoromethylphenyl, 2,6-dichlorophenyl, 2,4-difluorophenyd, 2-
cyanophenyl, 2-(2-hydroxyethoxyiphenyl, 2-(methyisulfonyliphenyl, 2-methylphenyl, 2-

chiorophenyl, or Z-methoxyphenyl,

34, The compound of any one of claims 23 to 33, wherein R’ is hvdrogen, methyl, ethyl,

or propyl.

35 The compound of claim 1, wherein the compound is selected from the group

consisting of!

{8}-3-(5-chloro-2-{1-((2,6-diamine-3~chloropyrimidin-4-yhaminojethvl -4
oxogquinazolin-3(4Hyhbenzamide;
{8}-3~(S-chloro-2-(1-{{2,6-diarmno-S-cyanopyrimidin-4-yamineethyl}-4-
oxoquinazobin-3(4H-vhibenzamide;
{8)-3-(5,8-dichloro-2-(1-{{2,6-diamino-3-cyanopyrimidin-4-vljarmino yethyi }-4-
oxoquinazolin-3{(4H}-yl}benzamide;
{3}-3-(3,8~dichloro-2-(1-{(2,6-diamino-S-chloropyrimidin-4-yDamine jethvi}-4-
oxoguinazolin-3(4H-vhbenzamide;
{833-(5-chloro-2-(1-((2,6-diamine-S-cyanopyrimidin-4-yDamino jethyD-4-
oxoguinazolin-3{(4H -yl 2-methylbenzamide;
{53-3-{3-chloro-2-{1-{{2.6-damino-S-cyanopyrimidin-d-yDamino Yothyl }-4-
oxoguinazolin-3(4H)-v-2-methyibenzamide;
{8}-3+{S-chioro-2-{1-({2,6-diamino-S-chloropyrimidin-4-ylaminoypropyl j-4-

oxoguinazelin-3{(4H-vibenzamide;
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{3}-3-(5-chloro-2-{1-{(2,6-diamino-3-cyanopyrimidin-4-vDamino jpropyi-4-

oxoguinazolin-3(4H»ylbenzamide;

{5)-3-(3-chloro-2-{eyclopropy{(2,6-diamine-3-cyanopyrimidin-4-ylamino imethyi-

4-gxoguinazolin-3(4H-vlbenzamide;

{8 )-3-(S-chloro-2-(cyclopropyl((2.6-diamino-S-chloropyrimidin-4-ylJamino ymethyl)-

4-oxoquinazohin-3{4H-vithenzamide;

{83-3-(3,8-dichlore-2-{eyclopropyl{{2,0-diamino-S-chloropyrimidin-4-

vhaminohnethyl-4-oxoquinazolin-3(4H)-vDbenzamide;

(3)3-(5,8-dichloro-2-(cyclopropyl({2 6-diamino-5-cyanopyrimidin-4-

yvljamine pnethyl-4-oxogquinazobn-3(4¥)-vlbenzamide;

{(53-3-(2-{{{Z-amino-S-cyano-G-methylpyrimidin-4-yhammo Y cyclopropylimethyl)-

5,8-dichloro-4-oxoquinazolin-3(4H)}-v}benzamide;

{8}-3-2-{{{Z-amino-3-cyano-6-methylpyrimidin-4-yhamino¥evelopropymethyl3-5-

chioro-8-fluoro-4-oxoquinazolin-3{4H)-vibenzamide;

{(5}-3-{5-chloro-2-{cyclopropyl{(2,6-diamino-S-cyanopyrimidin-4-yamino ymethyl -

&-fluoro-4-oxoguinarohin-3(4H}-vlibenzamide;

{(83-3-(5-chloro-2-{cyclopropyl{{2,6-diamingo-S-chloropyrimidin-4-ylamino methyvi)-

B-fluoro-4-oxoguinazolin-3{4H)-viYbenzamide;

{53-3~(3,8-dichloro-2-(1-(2,6-diaminoe-5-cyanopyrimidin-4-vlpvirolidin-2-yi -4

oxoquinazolin-3(4H)-yhbenzamide;

{5 33-(5,8-dichlora-2-(1-{{2,6-diamino-S-cyanopyrimidin-4-yhDaminapropyl -4~

oxoguingzolin-3{(dH-vhbenzamide:

{53-3+(5,8-dichloro-2-{ 1-({2.6-diamino-3-chloropyrimidin-4-vl}amino}propy-4-

oxoquinazohin-3{4H}-vltbenzamide;

{3}-3-(5,8-dichlore-2-{1-{{2,6-diamino-S-cyanopyrimidin-4-yliamino Youtyl}-4-

oxoguinazolin-3(4H}-yhbenzamide;

{5)-3-{5,8-dichlovo-2-{1 ({2 6-digmine-5-chloropyrimidin-d-vDamino ooyl -4-

expquinazolin-3{4H v thenzamide;
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{8)-3-(5-chlore-2-(1-({2.6-diamino-5-cyanopyrimidin-4-vijaminobutvi-4-

oxeguinazolin-3(4H -vibenzamide;

{8)3-{S-chloro-2-(1-({2,6-diamino-S-chloropyrimidin-d-yhaminotbutyh-4-
oxoquinazolin-3{4H}- vl ibenramide;

{83-3-2-{ 1 -{{Z-amino-5-cyano-G-{difluorormethylpyrimidin-4-ylamino yethyi - 5-
chioro-8-tluoro-4-oxoguinazelin-3(4H vl thenzamide;

{83 2-(1-(1-{{Z-amino-3-cyano-6-{difluoromethylipyrimidin-4-ylaminojethyl}-5-
chloro~-d-oxoquinazolin-3{4H vl benzamide;

{8332~ 1 -{{2-aroino-S-cyano-O-{ difluoromethyi}pyrimidin-d-yDaminoyethyl)-8-
chloro-6-fluoro-d-oxoquinazolin-3(4H - vlbenzamide;

{3}-3-{8-chioro-Z-{eyclopropyl{{2.6-diamino-S-cyanopyrimidin-d-vi amino ymethyl)-
&-fluore-4-oxoquinaznlin-34H -yl thenzamide;

{8)-3-{8&-chloro-2-(cyclopropyl((2,6-diamine-3-chloropyrimidin-4-yDamino methyl)-
f-flucro-d-oxoquinazolin-3{(4H}-vhbenzamide,;

{8}-3-(8-chloro-2-{1-{(2 6-diamino-S~cvanopyrimidin-4-vDamino iethy-6-fluoro-4-
oxoguinarohin-3{4H»yhbenzamide;

{5}-3-{8-chloro-2-(1-{(2,6-diamino-5-chloropyrimidia-4-y amineethyl 3-6-flucro-4-
oxoguinazohin-3{4H -yl thenzamide;

{8)33-(8-cyano-2-(1-{(2,6-diamino-5-cyvanopyrimidin-4-vlarminoethyl-6-fluore-4-
oxoguinasohin-3{(4H}-viibenzamide;

{5}-3-{&-cyano-2-{cyclopropyi((2,6-diamino-3-cvanopyrimidin-4-yhaminoymethvl-
&-fHuoro-4-oxogquinazolin-3{(4H)-vlbenzamide:

{(53-3-{2-(1-{{2.6-digrnino-5-cyanopyrimidin-d- vl JaminoYpropyl)-5-{diflucromethyl)-
d-oxoguingzolin-3{4H-vitbenzamide;

{83-3-(2-(1-{{2,6-diamino-S-chloropyrimidin-4-yDamino jpropyl}-3-(difluoromethyl)-
4-oxoquinazolin-3{4 H-vihenpamide;

{53-3-(2-{cyclopropyl{{Z,6-diamino-3-cyanopyrimidin-4-yljaminoymethyl - 5-
{ditluoromethyl}-4-oxoquinaroin-3(4H)-yithenzamide;

{5}-3-(8-cyano-2-(1-{(2,6-diamino-S-chloropyrimidin-4-yhaminojethyl -4~

oxogquinazolin-3{4H}- v therwamide;
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(5 33-(2-(1-{{G-amino-S-(pyrazin-2-ylethyny pyrimidin-4-yhamine jethyl - 3-chloro-
4-oxoguinazolin-3(4H)-vhbenzamide;

{(33-3-(2-{1-{{B-amino-3-{pyridin-Z-ylethynypyrimidin-4-yiiaminojethyl - S-chloro-

d-oxoquinazoiin-3{4H-vhbenzamide;

{5}-3-¢5. 8-dichloro-2-(1-{{2,6-diaminc-5-cyanopyrimidin-4-yDamine propyl-4-

oxpguinazolin-3(4H -vhibenzamide;

{8335, 8-dichloro-2-(1-{{2,6-diamino-5-chloropyrimidin-4-yDamino jpropyl-4-

oxoquinazohn-3{(4H-vhbenzamide;

{83-3-(5,8-dichlore-2-{1-{{2,6-diamino~-5-cyanopyrimidin-d-yDamino Youtyl }-4-

oxoguinazolin-3{4H}yhibenzamide;

{3)-3-(2-{{{6-amino-S-chloropyrimidin-4-yhamine Y eyclopropylimethyvi)-5-chloro-4-

oxoquinazolin-3(4H v 3-fluosrobenzamide;

{(5}-3-{5~chloro-2-(cyclopropyl((2,6-diamine-S-cyanopyrimidin-4-viaminoymethyl)-

4-oxoguinazotin-3{4H-vi}-5-Huorobenzamide;

{5 }-3-{5-chloro-2-{cyclopropyl({2,6-diamino-S-chloropyrimidin-4-yDamine muethyi}-

4-oxoquinazolin-34H»yh-5-fluorchenzamide;

{83-5-(5-chlore-2-{cyclopropyl{{2,6-diamino-5-chloropyrimidin-4-yDamino ymethyi)-

4-gxoguinazelin-3(4H)-vDinicotinamide;

{5)-5-(5-chloro-2-(eyclopropyl{{2,6-diamino-5-cyanopyrimidin-4-yl Jamino ymethyl)-

f-oxogunazolin-3{dH -yhmicotinamide;

E-(3-(2-({15,28 ) 1-{{6-amino-S-cyanopyrimidin-4-yDamine)-Z-methylbuty-5-

chiloro-4-oxoguinazolin-3(4H}-yvijphenyl}-3-ethyluren;

P-{3-02-{(1 8,28 -1 -({6-amino-S-nitropyrimidin-4-ylamine)-2-methylbutyl)-S-chlore-

4-oxogumazolin-3(4H vhphenyh-3-sthylures;

(R3-1-(3-(-{ 1 {{-amino-S-cyanopyrimidin-4-vhaminoethyl}-S~chiora-4-

oxoquinazolin-3(4H }yliphenyi)-3-cthylurea;

{53 1-(3-(2-(1-{{5-amino-S~cvanopyrimidin-d-ylJamino)ethyl}-S-bromo-4-

oxoquinazolin-3(4H}-vliphenyl}-3-ethyviures;
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{81+ 3 S-allyl-2-{1 {(6-amino-S-cvanopyrimidin-4-vljamine ethy -4~
oxopumazolin-3(4HvDphenvi)-3-ethyiores;

(S 1-03-C2-(1-({6raminn-S-cyanopyrimidin-4-yDamino Yethyl - 5-fluoro-4-

oxoguinazolin-3(4H vhipheny!-3-ethylures;

{53 1-(3-2-(}-{{ G-arnino-S-cyanopyrimidin-4-yl Jamineethy!)- 5, &-dichloro-4-

oxoginazolin-3{4H} viiphenvl-3-ethviurea;

{33 1-(3-(2-{ 1 {{6-amine-S-cyanopyrimidin-4-ylamino jethyl -8~ Hnoro-4-

oxoguinarolin-3{(4H)-vhiphenyl)-3-ethylures;

SFE-G-2-(1-({6-amino-S-cyanopyrimidin-4-vDamino jethy -5, 8-difluoro-4-

oxoquinazolin-3(4H -yDipheny)-3-ethvlurea;

(83 1-(3-(2-(3 {{ 6-amine-3-cyanopyrimidin-d-yDamino ethyl}-4-0x0- 5 -

(rifluoromethyhquinazolin-3(4H - vhphenyl-3-ethylures;

{33 1302} {{5-amnino-S-cyanopyrimidin-4-vhjaminoethyl }-4-oxoquinazolin-

3{4H vhphenyly-3-ethvlurea;

(83 1-(3-(2-(1 «{{-amino-S-cyanopyrimidin-4~-ylamine Jethvl-6-fuore-4-

oxoguinazolin-3(4H-vDphenv-3-ethylures;

8- 1-3-(2-{1-({6-amino-3-cvanopyrimidin-4-yhamino yethyl)- 7-fluoro-4-

oxoquinazolin-3(4H-yiphenyi}-3-ethylurea;

{5}-1-(3-(2-{1-{{t-amino-S-cyanopyrinidin-4-yhaminojethy!)-S-methyl-4-

oxoquinazolin-3{4Hvhiphenyi-3-ethyvlurea;

(S¥1-03-(2-(1 -((6-aming-S-cyavopyrimidin-4d-yaminoethyl)-5-methox y-4-

oxoguinazolin-3(4H»vhiphenyl)-3-ethylurea:

(83~ 1-(3-2-(1 -{{6-amino-3-cyanopyrimidin-4-vh{methyl Jaminoethyl }-5-chloro-4-

oxoquinazolin-3{4H vl iphenyly-3-cthylurea;

{8} 1-(3-{2-{1-{{G-atino~-S-cyanopyrimidin-4-yhamine ethyl)-S-chloro-4-

oxoquinazolin-3{(4H)~-vi}-4-chlorophenyly-3-ethylurea;

(S} 1-{3-{2-(1 -({6-amino-S-cyanopyrimidin-d-vhaminojethyl}-S-chlors-4-

oxoguinazolin-3{(4H-vl}-4-chlorophenyl}-3-ethyiurea;
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(S3-1-(3-(2-{1~{{6-armino-S-cyanopyrimidin-4-vijamino)ethyl -5-chloro-4-

oxoquinazolin-2(4H}-yh-4-methylphenvl)-3-ethviores;

{3 1-(3-(2-(1 -{{6-amino-S-cyanopyrimidin-4-yaminojethvl 1-5-chloro-4-

oxoguinazolin-3(4H}-y}-4-methyipheny-3-ethylurea;

{S¥-1-{3-(2-(1 -{{6-amino-5-cyanopyrimidin ~4-yhaminojethyl}-S~-chloro-S-fluore-4-

oxoquinazolin-3{(4H vl phenyl)-3-cthviores;

{8)-1-(3-C2-(1-{({9H-purin-6-ylJamino jethyl)-5-chloro-8-fluoro-4-oxoquinazolin.

3{4Hvhphenyl-3-ethylures;

{83 1-3-(2-( 1 -{{B~amino-5-cyanopyrimidin-4-yljaminoethyl)-5,8-dichioro-4-

oxoquinazolin-3{(4H}-vhphenvi)-3-(3-hydroxypropyljares;

{8} 1-{3-(2-{1 ~{{(6-amino-S-cyanopyrimidin-4- vl jaminoethyl }-8-chloro-4-

oxoquinazolin-3{(4H}vhpbenyl-3-(-hydroxypropylurea;

{53 1-(3-{2-(1 -{{6-amino-S~cyanopyrimidin-d-ylamino ethyl - S-chloro-8-fuoro-4-

oxoguinazolin-3(4H -yhipheny-3-(3-hydroxypropyhurea;

(S} 1-(3-(2-(1 -{{G-amino-S-cyanopyrimidin-4-yhaminojethyl}-5, 8-diflucro-4-

oxoquinazolin-3{4H vl phenyl)-3-(3-hydroxypropyljures;

(83-1-(3-(2-{1~({6-amino-5-cyanopyrimidin-4-yljaminolethy 8- fluoro-4-

oxoquinazolin-3(4H)}-yDphenyl-3-(3-hyvdroxypropylurea:

{83 1-(3-{2-(1 -{{6-amino-S-cyanopyrimidin-4-yljamino)ethyl - S-cyanc-4-

oxoquinazolin-3(4H-vDphenvi}-3-ethvhurea;

(5} 1-(3-(S-chloro-2-(1-(imidazo{2, [-f][1,2,4]triazin-4-viaminoYethyl -4~

oxoguinazolin-3{(4H)-vhpheny-3-ethviures;

{(S3-1-(3-(5-chloro-4-ox0-2-( 1 -(thiazolo]5,4-d] yrimidin-7-ylaminojethyhguinazolin-
P q

3{dH}»vhphenyl-3-ethylurea;

1-{3-(2-((28,48)- 1-(6-amino-S-cyanopyrimidin-d-y1-4-flucropyrrolidin-2-y1}-5-

chioro-d-oxoquinazolin-3(4H-yliphenyi-3-ethylures;

{33-1-(3-{2-(1-((6-amino-S-cyanopyrimidin-4-ylaminolethyl)-5 chloro-4-

oxoquinazolin-3(4Hyhpheny)-3-(5-(tert-butylYsoxazol-3-vljurea;

200



WO 2015/191745 PCT/US2015/035147
{(8)-1-{3-(2-(1 {6-amino-3-cyanopyrimidin-4-yDaminojethyl}-5-chloro-4-
oxoquinazolin-3(4H)-yhphenyl)-3-(1-(trifl voromnethyheyclopropyburea;

(3 1-(3-(2-{1-({6-amino-S-cyanopyrimidin-d-y] Yarninoethyl-5-chioro-4-

oxogquinazolin-3(4H)-yhphenyl-3-(2,2,2-trilluoroethyljurea;

{83-1-{5-{2-{ 1 -{{5-amino-S-cyanopyrimidin-4- yhaminojethyl}-5-chloro-4-

oxoquinazolin-3(4H)-y1}-2-fluoraphenyl}-3-isopropylurea;

{5} 1-{5-(2-{1-{{6-amine-3-cyanopyrimidin-4-yi} amina ethyl}-5-chloro-4-

oxoquinazolin-3(4H)-v1}-2-fluorophenyl}-3-cthylurea;

(SPN-{{(3-2-{1-{ {G-aming-S-cyanopyrimidin-4-yhaminolethyl)-3-chloro-4-

oxoquinazolin-3(4H -yhiphenyl) carbamoylicyclopentanesulfonarmde;

(S)-N-{(3-{5-chloro-4-0x0-2-(1-(thiazolo{5.4-d]pyrimidin-7-

yiamim:)}ethyi)quimmhn«‘B{4H)»y’i)phenyi)caﬁ3am.gyi)cyclupmtanesuifanamide;

{3 3-N-{{3-{2-(1 -{{G-amino-S-cyanopyrimidin ~4-yhaminojethyl)-S-chloro~4-

oxoquinazohin-3{ 4H-yDiphenylhcarbameyheyclopropanesutfonamide;

{S)-1-¢(1,3-dioxolan-2-yDmethyD-3-(3-(2-(1 ~{6-amino-3-cyanpopyrimidin-4-

yi)pyrmiidiﬁ~2~yl}~5~ch1(3m~4»o}mquiﬁamliw3{4H}my1}phenyi)ur&a;

(§3-1-(3-(2~{ 1 -{6-amnino-5-cyanopyrimidi a-d-yhipyrrolidin-2-yi-S-chlore-4-

oxoquinazolin-3{(4H)-yljphenyl}-3-ethyhwrea;

(8)-3-{ 3-chloro-2~-{1-{{2,6-diamino-5-chlorop yrimidin-4-yljaminojethyl}-4-

oxoguinazolin-3(4H)}-yi}benzamide;

{(S3-1-(3-2-(1-{6-aminc-5-cyanop yrimidin-d-yhpyrrelidin-2-yl)-3-chloro-4-

oxoquinazolin-3(4H -yhipheny)-3-(pyridin-2-yiyrea;

{S3-1-03-2-(1({ SH-purin-6-yhaminojethyl)-5-chlore-4-oxoquinasolin-3 {4H)-

vhphenyhurea;

{33-1-(3-{2-{1 A{OH-purin-6-y jaminoethyl)-S-chiore-4-oxoquinazolin-3(4H)-

yvliphenyly-3-methylurea;

{S)-1-(3+2-(1 {{8-amino-F-cyanopyrimidin-4-yl) aminojethyD-5-chioro-4-

oxpgquinazolin-3{(4H}-yhiphenyljurea;
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{53 1-(3-42- 1 -({6-amino-S-cyanopyrimidin-4-yamine yethyl-5-chioro-4-
oxoguinazolin-3{(4H - vhiphenyi}-3-methvlures;

(83-1-3-(2-(} ~{{G-amino-S-cyvanopyrimidin-4-yDamine jethyh-5-chioro-4-
exoquinazolin-3(4H-vhphenvly-3-cthylurea;

(81~ 1-(3-2- 1 -((¥H-purin-6-yamine jethyl}-5-chloro-4-oxoquinazolin-3(4H -
yhiphenyD-3-ethylures;

{53132 I-{{-amino-S-{pyridin-2-viethynyDpyrimidin-4-yihaminojethyl}-5-
chioro-4-oxoguinazolin-3(4H}-vl}phenyl}-3-ethyluresa;

(83 1-(3-(2-(1 -((d-amino-G-methyl-1,3, 5-riazin-2-vDamino yethyD-5-chioro-4-
oxoquinazolin-3(4H }vhipheny)-3-ethylures;

{8)-1-(3-2-(1 -{{ 6-amino-S~cvanopyrimidin-4-yhaminoJethyh-5-chloro-4-
oxogumazolin-3{(4H}-vl3-2-chlorophenviy-3-ethviurea;

(53 1-(3-2-{1-{{6-amino-S-cyanopyrimidin-4-yljaminoethyl}-S-chioro-4-
oxogquinazolin-3{(4H}v}-2-chlorophenyl}-3-ethylurea;

{8)-2-{3-{3-(2-(1-{{ G-amino-F-cyanopyrimidin-4-yDaming jethyl)-53-chioro-4-
oxogquinazolin-3{(4H }-yhiphenyureidobenzoic acid;

{8)-2-(3-(3-(2-{ 1 -{{6-amino-5-cyanopyrimidin-d-yamino jethyD-5-chiora-4-
oxoqeinazoiin-3(4H}-yhiphenylhureidoYbenzenesulfonic acid;

{8 32~(2-(3-(3-2-(} -{{6-aminc-5S-cyanopyrimidin-4-yhamino ethyl - S~chloro-4-
oxogunazolin-3{(4H-vliphenvhureido)phenoxyiacetic acid;

{33 1-(3-{2-(F-{{6~amino-S-cyanopyrimidin-4-yamino)ethyl - S-chioro-4-
oxoguinazolin-3(4H}-yphenyl)-3-{(4-chloro-3-{triflucromethyphenyhurea;

(S 1-(3-2-(1 -{{6-amino-S-cyanopyrimidin-4-viamino ethyl-5-chloro-4-
oxoguinazelin-3{4H -yliphenyl)-3-(2-chlorophenyl urea;

(83 1-(3-(2-{1-{{B-amino-5-cyanopyrimidin-4-yljaminolethyl-5-chloro-4-
oxoguinazolin-3(4H}-yhphenyl}-3-(2-(riftuoromethyDphenyDures;

(53 1-3-2-(1-{(¥H-purin-6-yhaminoethyl}-5-chloro-4-oxoquinazolin-3(4H)-

vhphenyl}-3-(2-{triffuoromethyliphenylurea;
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(S-G-2-(1-{-amino-S-cvanopyrimidin-4-yDaminoyethyi -5-chiloro-4-

oxoguinazolin-3{(4H}-vlphenvl)-3-(2,6-dichlorophenylurea;

{53 1-(3-2-(1-{(9H-purin-6-yDaminoyethvi)- 3-chioro-4-oxoquinarolin-3(4H)-

yhphenyl-3-(2,6-dichlorophenvylurea;

(S} 1-(3-2-(3 {{6-aminc-5-cyanopyrimidin-d-yiamino jethyl)-3-chloro-4-

oxoquinazolin-3{4H}-viphenyi}-3-{2,4-difluorophenyliores;

(S3-1-3-(2-(}-{{6-amino-S-cyanopyrimidin-4-yhaminoYethyl)-S-chlore-4-

oxogquinazolin-3{4H}-yhiphenyh-3-(Z-cyanophenyliurea;

{33 1-{3-{2-(1-{{6-amino-3-cvanopyrimidin-4-yhamino ethyl-S-chioro-4-

oxoquinazolin-34H -vhiphenyl)-3-(o-tolvhures;

(83 1-03-2-(1 {{6-amino-S-cyanopyrimidin-4-ylamino ethyi}-5-flooro-4-

oxoquinazolin-3(4H}-vlphenyl}-3-(2-chlorophenylures;

{53 1-(3-2- (1 -{{f-amino-S-cvanopyrimidin-4-vamino yethy - S-chloro-4-

oxoquinazolin-3{4H)-yDiphenvi)-3-2-methoxvphenyiurea;

{83-1-(3-(2-(1{{6-amino-S-cyanopyrimidin-4-yhaminoethyly-5-flucro-4-

oxoguinarolin-3(4H}-vliphenyl-3-2-{trithioromethyDphenyhurea;

{(S31-3-2-(1 -({f-amino-S-cvanopyrimidin-4-ylamino yethyh-3-chloro-4-

oxoquinazolin-3(¢H-vliphenvi}-3-{3-chloropyridin-d-viiurea;

{83-1-(3-2-(1-((¥H-purin-6-yhiamineethyl}-3-chloro-4-oxoguinazolin-3(4H)-

yljphenyl 1-3-{3-chloropyridin-d-yhurea;

(S} 1-(3-2-(1 -{{H-ammo-S-cyanopyrimidin-4-yljarmine yethyh-5-chloro-4-

oxoguinazolin-3(4H}- yDphenyi}-3-2-(trifluoromethyDpyridin-3-yhures;

(53-1-G-(2-(1-({6-amino-S-cyavopyrimidin-4-yaminoethyD-5-chloro-4-

oxoquinazolin-3(4H}vhphenyi)-3-(1H-tetrazol-3-vlurea;

{5)-1-03-(2-{} -{{ G-amino-S~cyanopyrimidin-4-vDaminoethyli-5-chlorg-4-

oxoguinazolin-3{(4H-vlphenyi-3-methoxyurea;

(53 1-3-(2~(1 ({6-amnno-S-cyanopyrimidin-d-ylamino yethy}-5-chloro-4-

oxoquinarolin-3{4H-yDphenyl)-3-(2-{dimethylamino)ethyl rea;
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{83-1-3-2-{1-{{6-amino-S-cyanopyrimidin-4-yDamine yethy-5-chloro-4-
oxoquinazolin-3(4H)-yliphenyh-3-(2-hydroxvethyl jurea;

{8} 1-3-02-(1-{{S-amino-5-cyanopyrimidin-4-yDamine ethyD-5-chloro-4-
oxoquinazolin-3(4H)-yhphenyl)-3-phenviurea;

{(831-(3-2-{1 -({ 6-amino-S-cyanopyrimidin-4-ylJaminoethyl - 5-chiorp-4-
oxoquinazoin-3(4H}vhphenyly-3-(pyridin-3-vljures;

{5} 1-(3-(2-(1-{{6-amino-S-cyanopyrimidin-4-ylJamino jethy-5-chloro-4-
oxoquinazolin-3{(4H}-viiphenvi}-3-isopropylurea;

{33-1-(3-{2-{1-({ 6-amino-S-cyanopyrinidin-4-yDaminojethyD- 5-chloro-4-
oxoguinazolin-3{4H}-yliphenyl}-3-cyclopentylurea;

(S} 1-03-(2-(1-({¢-amino-5-cyanopyrimidin-4-vhamino yethyD-5-chiloro-4-
oxoquinazolin-3{(4H-yliphenyvh-3-cyelohexylurea;

(83 1-(3-2-{1-{{6-amino-S-cyanopyrimidin-4-vliaminoethyl)-5~-chloro-4-
oxoquinazoln-3{(4H)-yDphenyl}-3-cyclobutylurea;

{8}-1-(3-(2-(1-({6-amino-S-cyanopyrimidin-4d-ylamine jethyh-5-chloro-4-
oxoguinazolin-3(4Hvhpheny}-3-{tert-butyl mrea;

(831 3-2-(1 -{{ 6-amine-S-cyanopyrimidin-4-yDaminejethyD-S-chloro-4-
oxogquinazolin-3(4H -yl phenyi}-3-cyclopropylures;

{8 - 1-(3-(2~(1 -{{6-amnino-S-cyanopyrimidin-4-yhaminojethyl-S-chioro-4-
oroquinazolin-3(4H -yl phenyl-3-propylurea;

{3312 2-{ 1 -{{6-amino-S-cyanopyrimidin-4-ylamine ethyl)-5-chloro-4-
oxoguinazolin-3(4H-vhphenyl-3-2-fuorcethyDurea;

(83 1-03-(2-(1-({6-amino-S-cyvanopyrimidin-4-yhaminoethyD-5-chloro-4-

oxoguinazolin-3(4H }-yhiphenyD-3-(3-hydroxypropyl lurea;

E-{3-{2-{({8} 1 -{{ f-amino-S-cyanopyrimidin-4-yaminoethyl - S-chlora-4-

oxoguinazolin-3{(4H}-viyphenyl}-3-(2-hvdroxypropviures;

{R}-1-(3-(2-(1-{{6-amino-S-cyanopyrimidin-4-yhamino}-2-(benayloxyethyl-5-

chloro-4-oxoquinazolin-3{(4H)-yDphenyl)-2-(3-hydroxypropylurea;
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(R} 1-{3-(2-(1 -{({OH-purin-6-yDamine}-2-(benzyloxyethyl - S-chivro-4-

oxoquimazotin-3(4H}-yhiphenyl)-3-(3-hydroxypropylurea;

{(R)-1-{3-(2-(1-{{6-amino-5-cyanopyrimidin-4-yljamino}-2-(benzylox v ethyi)-5-

chloro-4-oxoquinazolin-3(4H)-viiphenyl)-3-ethylurea;

{(Rp-1-(3-2-(1{({(OH-purin-6-yhamino }-2-{benzyloxyiethyl - 5-chloro-4-

oxoguinazolin-3{(4H-vphenvl)-3-ethvlures;

(831-(3-(2-(1-{{6-amino-5-cyanopyrimidin-4-yljamino ethy)-5-chloro-4-

oxoqoinazolin-3(4H -yl phenyl}-3-(3-methoxvpropyl hurea;

{S1-3~02-(1¢ {'Q.prurin~6~yi)amin@}ethyi}é»chi@m~4~oxoquinazalinuS’ {4H)-

vhphenyl}-3-(3-methoxypropyljurea;

(8)-4-amino-6-((1-{5-chloro-3-3-(3-ethyhrreido jphenyl)-4-0x0-3, 4

diydroquinazolin-2-yhethyhamino)pyrimidine-3-carboxyhic acid:

{(83-3-(3-(3-(2-(1 -{{6-amino-S-cyanopyrimidin-4-yDamino jethyl}-5-chloro-4-

oxoquinazolin-3{4H }-viphenyhureido}propanoic acid;

{5 1-3-(2-(1 +{{ 6-amino-F-cyanopyrimidin-4-yDamino jethyl}-5-chioro-4-

oxoquinazelin-3(4H}-yljphenyl}-3-{ 1 -hydroxy-2-methyipropan-2-ylures;

{(832-(3-3-2-(14((6-amino-S-cyanopyrimidin-4-yljaminojethyD-5-chloro-4-

oxoquinarolin-3{(4H}-vliphenyl ureido)-2-methylpropancic acid;

{53 1-(3-(2-(1-{(6-amino-S-cyanopyrimidin-4-yljaminolethyl - S-chloro-4-

oxoquinazolin-3(4H-yhphenyl)-3-(4-hydroxy-2-methylbutan-2-viurea;

{33 1-(3-(2~(1-{{6-amino-S-cyanopyrimidin-4-yDaminoethyl}-5-chioro-4-

oxoguinazolin-3(4H yhiphenyl)-3-(3-hydroxy-2, 2-dimethylpropyljurea;

(83 1-(3-2-(1-{{S-amino-3-cyanopyrimidin-4-yhaminojethyh-5-chloro-4-

oxoquinazolin-3(4H}-yhphenyl}-3~(3-hydroxy-3-methylbutvljurea;

{(53-1-(3-(2-{1-{(6-amino-5-cyanopyrimidin-d-yhiaminolethyD-5-chioro-4-

oxoguinazolin-3(4H}yhphenyh-3-(2-(2-hydrox yethoxyiphenylurea;

(S} 1-03-(2-(1-{{6-amino-5-cyanopyrimidin-4-ylamino jethyl)-S-chloro-4-

oxoguingzolin-3(4H -yhiphernyl)-3-(2-(methyisulfonyDphenylurea;
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(83 1-(3-(2-(1 -4 ¥H-punin-6-yhaminojethyl}-5-chloro-deoxoquinazolin-3(4H)-

yhohenyh-3-2-{methyisulfonyhphenyiures;

{83 1-(3~42-(} -{6-arnino-S-cvanopyrimidin-d-ypyrrolidin-2-v1}-5-chloro-4-

cxoquinazolin-3{4H}}vhiphenvi}-3-(2.2, 2 -trifluoroethyllures;

{53 1-(3-(2-(1-{{6-amino-S-cyanopyrimidin-4-yDoxviethyl -5-chloro-4-

oxoquinazolin-3{(4H}-vhipheny-3-ethylures;

{S)}1-{3-{5-chioro-4-oxe-2-(1-{thiazolo[ 5 4-dlpyrimidin-T-vioxyethyquinazolin-

3 dH)y-yvhphenyl)-3-cyclopentylurea;

{8)-1-(3-(5-chloro-4-ox0-2-{1 -(thtazolo[ 5, 4-d]pyrimidin-7-vioxyethyhiguinazolin-

3{4H-yhphenyD-3-(1-{iriflucromethylicyclopropyDurea;

{5}-1-(3~{ S-chloro-4-0x0-2-( I-(thiazolo[3 4-d | pyrimidin-7-yloxyethyliquinazolin-

34 vhphenyly-3+(2 2-difluorocthylurea;

E-(3-(5~-chloro-4-ox0-2-( I -(thiazolo[5 4-dlpyrimidin-7-vioxyiethyvi jpuinazolin-3(4H)-

yhohenyh-3-(2-methoxyethvlures;

{83-1-(3-(3-chiloro-4-ox0-2-( I -(thiazolo 5 4-dipyrimidin-7-yloxy)ethyllguinazolin-

34 -vhphenyl)-3-3-(riflucromethylisoxazol-5-vi jures;

{3}-1-(3-{5-chloro-4-ox0-2-{ 1 -{thiazolo{ 5 4-dipyrirmidin-T-yvioxylethylquinazolin-

3(4Hvhiphenyl-3-ethviurea;

{3)-1-{3-{G-chioro-d-ono-2-( I -{thiazolo] 5 4-dpyrimidin-T-vioxylethyDauinazolin-

34 vhphenvly-3-(2,2,3,3 3 -pentafluoropropyiures;

{8)-1-(3-(3-chloro-4-0ox0-2-{ 1 -{thiazolo] 5 4-djpyrimidin- 7-vioxyiethvl iguinazolin-

3{(4H Fyhphenyl-3-methoxyurea;

1-(3-(3-chloro-4-ox0-2-(1-{thiazolo[ $,4-djpyrimidin-7-yloxy)ethyl iguinazolin-3(4H)-
yhphenvi-3-(2,2, 2-triflucroethylDurea;

§i-{3-{5-chloro-d-oxo-2-( I -(thiazolo] 5,4-dlpyrimidin-T-vioxy)ethvlquinazolin-3(4H)-

viphenyi}-3-(2-chiorophenyljures;

{3}-1-{{1 3-dioxolan-2~ylimethyl}-3-{3-(5-chlorp-4-oxo-2-{ | -(thiazolo] 5,4-

djpyrimidin-7-yloxyethylhiguinazelin-3(4H v iphenyhurea; or
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{53 1-(3-(5-chloro-d-ox0-2-( 1 -{thiazolof 5 4-d]pyrimidin-T-yloxylethyliguinazalin-
3{4H }-yhiphenyly-3-(2-hydroxyvethyilurea; or a pharmaceutically acceptable salt, isomer, or a

mixture thereof,

36, The compounds of any of claims 1 to 35, wherein the compound is an atropisomer,
37. A pharmaceutical composition comprises the compound of any of claims | to 36 and

at least one pharmaceutically accepisble vehicle.

38, A method of treating a disease or condition in a human in need thereof comprises the
administering to the human a therapeutically effective amount of the compound of any of
claims 1 to 36, wherein the disease or condition is cancer, hematologic malignancies,
leukemias, tymphomas, myeloproliferative disorders, myelodysplastic syndromes, plasma
cell neoplasms, solid tumor, inflammation, fibrosis, autoimmune disorders, allergic
conditions, hypersensitivity, cardiovascular diseases, neurodegenerative discases, renal

disorders, viral infections, obesity, or autormmune discases.

39, The wethod of claim 38, wherein the disease or condition is rheumatoid arthritis,
osteparthritis, 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 cirthosis, sclerosing cholangitis, diabetes {including type [ diabetes), acute
rejection of transplanted organs, lymphomas, multiple myelomas, leukemias, pancreatic
cancer, bladder cancer, colorectal cancer, breast cancer, prostate cancer, renal cancer,
hepatocelluiar 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, newroendocrine cancers, CNS cancers (. g., hearoblastoma),
brain tamors {e.g., glioma, anaplastic oligedendroglioma, adalt glioblastoma multiforme, and

adult anaplastic astrocytoma}, bone cancer, or soft tissue sarcoma.

40, The method of claim 39, wherein the solid tumor is non-small cell fung cancer, small-
cell lung cancer, colon cancer, CNS cancer, melanoma, ovarian cancer, renal cancer,

pancreatic cancer, prostate cancer, or breast cancer.

41, A method of inhibiting the activity of a phosphatidylinositol 3-kinase polypeptide by

contacting the polypeptide with the compound of any of claims 1 to 36.

~3
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432, A method of inhibiting excessive or destructive immuone reactions or growth or a
g g
proltferation of cancer cells, comprising administering an effective amount of the compound

of any of claims 1 to 34

43, A lat comprises the compound of any of claims 1 to 36 or a label and/or instroctions
for use.
44.  'The compound, a pharmaceutically acceptable salt, isomer, or a mixture thereof of

any of claims 1 o 36 for use in therapy.

45, The componnd, a pharmacentically acceptable salt, isomer, or a mixiore thereof of

any of claims 1 to 36 for use in a wethod of treating of any of claims 38 o 40,

46, Use of the compound, a pharmaceutically accepiable salt, isomer, or a mixture thereof
of any of clairms 1 o 36 for the manufacture of a medicament for treatment of a disease or

condition of any of claims 39 1o 40.
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