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TITLE OF THE INVENTION
DIAMINGPYRIMIDINE CARBOXAMIDE INHIBITORS OF HPK1

BACKGROUND OF THE INVENTION

Cancer irnmunotherapy s treatment that uses the human body's own immune systern
to help fight cancer. This unique approach has witnessed significant clinical successes in the
treatment of a varietv of tumor types in recent years, particularly with the application of
imimune checkpoint inhibitors and chimeric antigen T cell therapy. Two of the most
mvestigated checkpoint blockades (i.e., CTLA4 and PD-~1 inhibitors) have demonstrated
remarkable antitumor activily by overcoming immunosuppressive mechanisms at the tumor
site. CTL A4 blockade predominantly enhances T cell activation during the primung phase of
the immune response, whereas PD-1 mhubitors appear to release exhausted but otherwise
activated effector T cell populations and reduce regulatory T cell function. While these
monoclonal antibody-based T cell mterventions have proven to be effective. uiility of this
approach is limited as they can only target receptors on the cel surface. To the contrary,
small-molecule T cell activators offer the opportumty to target both extracelhular and
mitracellular imnune targets including kinases. Furthermore, inhibiting immune suppressive
kinases has the potential to directly activate T ¢ells, thus bypassing checkpoint mhibitory
pathways and overcoming intrinsic and acquired resistance to checkpoint receptor blockade.

Haematopoietic progeniior kinase | (HPK 1. also known as MAP4K1) 1s a member of
the germinal center kinase fanuly of serine/threonine kinases and is mainly expressed by
haematopoietic cells. In T cells, it 15 believad that HPK1 phosphorylates serine 376 of SLP76
atter T cell receptor (TCR) triggers and mduces the association of SLP76 with 14-3-3
proterns. Knockdown of HPK expression i Jurkat T cells has been shown to merease TCR-
induced activation of the {12 gene. Further, antigen-stirnulated T cells from HPK1-deficient
mice proliferated more vigorously and produced higher amounis of cviokines as compared to
antigen-stimulated T-cells from wild-type mice. Toportantly, HPK1-deficient nuce developed
a more severe form of experimental autoimnuune encephalomvelitis (EAE), a model of
suidiiple sclerosis. Both in vitro and i vive, HPKT knockowt dendritic celis (D) have
demonsirated enhanced antigen presentation fumction. Particularly, both HPK1 knockout T
il and HPK 1 knockout DCs have been implicated in turaor rejection n a rourine model of
lung cancer. These {indings have validated HPK 1 as a novel target for anti-cancer

immunotherapy. Inhibition of HPK1 with small molecule inhibitors therefore has the

-1 -
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potential to be a treatment for cancers and other disorders. Compounds disclosed herein are

aseful in the potential treatment or prevention of HPK I -related diseases.

SUMMARY OF THE INVENTION

5 Compounds of the formula k:
R2a R1a
~ N
AB) R
R?.c/ e Ric

or pharmacentically acceptable salts thereof, are ihibitors of haematopoietic progenitor
kinase | (HPK1} useful in the treatment of diseases or disorders associated with HPK1, Also

10 disclosed herern are uses of these compounds in the potential treatroent or prevention of an
HPK1-associated disease or disorder. Also disclosed herein are compositions comprising ong
or more of the compounds. Further disclosed herein are uses of these compostiions in the

potential prevention or treatment of an HPK [-associated disease or disorder

PETAILED DESCRIPTION OF THE INVENTION

ot
(4

The present imvention is directed to compounds of the formula b

wherein:

20 Aisaphenyl, cvcloalkyl, or heterocyelyl ring:

B is a phenvl, pvrazolvl, pynidvl, pyrimudinyl, benzofuranyl, benzothiophenyl, 2,3~dihvdro-
indenyl, 2.3-dihvdro-isoindolyl, thiazolvl, tetrahydro-benzazepinyl, tetrahy drotsoquinolinyl,

or C3.geveioalkyl;

b2
75

[ &%
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Xis abond, or -C1.3alkyl-, which is unsubstituted or substituted with hydroxyl;

Y 1s a bond, -C1.3alkvl-. cyelopropvl or (CO -, with the proviso that Y 1s only ~(CO-1f B is

{'3.6cvcioalkyl;

Ria RID and RIC as are present are independently selected from:

(1)
{2)
{3)
{4)

{5)

{6)

)
(8)
&)
(10}
(i1
(i2)
{13}
{14)

(16
(17}
(18}

(19)

hvdrogen,

halogen,

vdroxyl,

{"1.salkvl, which i1s unsubstituted or substituted with substituents selected
from: hydroxy, -0-Ci.gatkyl, -NHy, -NH{C1.galkyl), -N(Ci.galkyi)p, -CN, -
(COWNH(C 1.galkvly, (CONH(C.galkvlyy, {(CONH(C1.6alkvi-COpH),
phenvi, and fhuoro,

~0-C1.galkyl, which 1s unsubstituted or substituted with substituents selected
frony: hydroxy, methoxy, {CONH(Ci.galkvh), {COYXHC 1 galkyl}, -CN, and
fluoro,

-C3.1ocveloalkyl, which is unsubstituted or substituted with substifuents
selected frome hydroxy, methoxy, -C1-galkyvl, -Cy.galkenyl, -Co.galkynyl, -
(CONH(C.galivh), {COYHC.galkvly, -CN, and fluoro,

Co.galkynyl,

-NH7,

NH{C . galkyl),

-N{C1-salkyi),

(COHC 1-calkyl),

(COINHY,

(CONR(Cgalkvl),

{COINH(C3.6eycloalkyl),

SNHCONC -galkyh),

-S-Cigalkyl,

-SO7-Cr.galkyl,

~SO2NHy,

-CN,
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20y keto,

(21} -phemvi,

22y -pyridvl,

{23} -~diazolyl,

(24} -morphohinyl,

25y -oxazolyl,

(26) -oxadiazolyl,

27y -piperazinvl,

(28}  ~piperidinyl,

{29y ~-pyrazolvi,

{30} -thuazolvl, and

{31} -triazolvl,

or B1a and RIP raay be joined to form a phenyl, |.4-dioxanyl, 1.3-dioxolanyl,
mnorpholinvl, oxazolyl, piperidinyl, pvrazolvl, pyrrolidinyl, tetrahvdrofurayl,
tetrahy dropyranyi, tetrahvdroquinolinyl, or thiazolyl ring, which is

unsubstituted or substituted with C1.galkyl,
or one of R18, RIb and R1¢ may be joined by a C3.galky] to one of R28, R2D and
rIZC

>

R28 RZb and RZC as are present are independenily selected from:
{1y  hvdrogen,

{2) halogen,

(3)  hvdroxvl,

(4)  C1.galkyl which is unsubstituted or substituted with substituents selected
from: hvdroxy. fhuoro, -{COWH{C . galkyl), ACOMNCrgalkyhy, -S03-C1.
gatkvl, Ci.geycloalkyl, -CN, -0-Cilgaliyl, -(O-Cragalkvi-ya, -C3.
ceveloatkyl, Co.galkenyl, phenvl, and pyrarolyl which is unsubstituted or
substituted with C1.galkyl,

{5y  -0-Ci.galkyl, which is unsubstituted or substituted with fluoro,

{6) -Ca.aeycloalkyl, which is unsubstituted or substituted with substituents
selected from: hvdroxy, methoxy, -C j.galkvl, ~Ci.galkyl-OH, {(CONH(C 1.
patkvhy, ACOY(C 1. galkyl), -UN, and fluoro

-4~
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(7)  -NHz

() NHCiealkyl),
() -N{Cyp.galkylp,
{10y  ~A{COYCy.galkyl,

5 {10y ~«(CO¥Cy.galkyvi-fluoro,
{11y <(COXC16alkvi-0-Crgalkyl,
(1)  (COXCgalkvl-0-Chgalkyl-0-Cygalkyl-O-Cgalkyl,
{12y ACOY3.scvcloalkyl-Cogalkyl,
(13} -{COY3.govcloalkyl-C.galkyi-fluoro,
10 (14y  «COY3.geveloalkyl-Cogalbyvi-aming,
(15} ACONHz,
{16y  -(COWH({(1-galkyl),
{17y -NH{COX( 1.galkyl),
{18y -802-Cr.galkyl,
15 {19y -502-NH(Cj.galkyl),
20y -SO-N(Cy.galkyviyy,
21y azaspiroi3 3lheptanyi, which is unsubstituted or substituted with -C1.galkyl or
oxetanyl, which is unsubstitoted or substituied with -C.galkyl,
22y arendinyi, which is unsubstituted or subsiituted with -Ci.galkylor -
20 (COY(C-palkyl),
{233} bicyclopentyl, which 1s unsubstituted or substituted with -Ci.galkyl or -
(COXC1-salkyl),
{24y oxazolyl,
{25}y  oxadiazolyl,
25 (26} oxetanyl which 13 unsubstituted or substituted with -Ci.gatkyl,
27y piperidinyl, which 1s unsubstinited or substituted with ~C1.galkyl or oxetlanyl,
which 1s unsubstituted or substituted with -Ci.galkyl,
{28} pyrrohidingl, which is unsubstituted or substituted with oxo or -C1.galkvl, and
29}y thiazolyl
30 (30} keto,
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or R2b and R2¢ may be joined to form a pyrrolyl, diliwdrospiro]1,4'-pyrazolo]1,3-
difl.4]diazepin}-7(&'H)-one, or dibvdro-dH-pyrazolof 1,5-d}i 1,4 1diazepin-one
ring, which is unsubstituted or substituted with -C1.galkyl, -C1.¢alkyi-OH or -

Ci.geycloalkvi;

.4

R32 and R3b are independently selected from:
{1) hydrogen,

{2} Ci-galkyl, and
(3) -NH:
10 ora pharmaceutically accepiable salt thereof

An embodiment of the present invention includes compounds of the formula fa:

O
N ~x NH 1
R 3
H A TR
/Q\ \M Ric
la

wherein A, B, X, Ria R1b Rlc R2a R2b and R2C are defined herein: or a pharmaceutically
15 acceptable salt thereof.

An embodiment of the present invention includes compounds of the formula Th:

NH,
HE\/L* 1 { —R®

pherein A, B, R1a, RIb Rlc R2a R2D and R2C are defined herein; or a pharmaceutically
20 accepiable salt thereot.

An embodiment of the present mvention includes compounds of the formula 1L
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N\R%

I
wherein A, R1a R1b Ric R2a RZb R2c R3b and BR3P are defined herein; or a

pharmaceutically acceptable salt thereof.

W

An embodiment of the present mvention includes compounds of the formula Hia:
o)

ELLNH?

N7 ; /Ria
PN

Ha
wherein A, R1a R1b rlc RZ2a R2b and R2C are defined herein; or a pharmaceutically
acceptable salt thereof.

10 An embodiment of the present mvention inchides compounds of the formula Ty

©

INET
HMR‘EQ‘
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wherain A, R1& RIb and R1¢ are defined herein; or a pharmaceutically acceptable sait
thereof.

An erubodiment of the present tnvention includes compounds wherein A 15 a phenyl,
pyridyl, indenyl, tetrahydronaphthalenyl, tetrahydroisoquinolinyi, pvrazolyl, or 2,3-dihydro-
iH-pyrido]2.3-bii1 4ioxazin-7-yi ring. An embodiment of the present invention includes
compounds wherein A is a pheny! ring. An embodiment of the present mvention includes
compounds wherein A 1s a pyridyl ring. An embodiment of the present invention includes
compounds wherein A 1s an indenyl ring.

An embodiment of the present invention includes compounds whereinBis a
tetrahydroisoquinolinyl, pheovl, pynidvl or pvazolyvl ning. An embodiroent of the present
invention includes compounds wherein B is a tetrahydroisoquinelinyl ring. An embodiment
of the present invention includes compounds wherein B is a phenyl ring. An embodiment of
the present invention inclades compounds wherein B is a pyridvi ring. An ernbodiment of the
present invention includes compounds wheretn B is a pvazolvl ring. An embodiment of the
present invention includes compounds wherein B is a pyazol-4-vl ring. An embodiment of
the present invention mchudes compounds wherein B 1s a [H-pyvazol-4-yl ring. An
embodiment of the present invention uchudes compounds wherein B 15 a thiazolyl ring. An
embodiment of the present invention inchudes compounds wherein B 15 a 1,2-thiazol-5-vi
1ng.

An embodiment of the present invention includes compounds wherein X 15 a bond, or
-(CH2}- An embodiment of the present mvention includes compounds wherein X 15 a bond.

An embodiment of the present invention includes compounds whergim Y 15 a bond.

An embodiment of the present invention includes compounds wherein R1a, R1b and
R1I¢ g9 are present are independently selected from

{1y  hvdrogen,

{2)  fluoro,

{3)  chloro,

(4}  bromo,

5y hydroxyl,

6)  Ci.gatkyl, which s unsubstituted or substituted with hydroxy, amidoalkvl,

amino, aminomethvl, carboxyl, methoxy, phenvl, or one or more fhioro,

{7) ~O-C1gatkvl, which 1s ansubstituied or substituted with one or more fluoro,

PCT/US2021/057971
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)

&)

(10}
(i)
{12)
{13)
(14)
{15)
(16)

PCT/US2021/057971

{3.geveloalkyl, which 1s unsubstituted or substituted with cyano, or one or

more fhuoro,
-S-Ci.3alkyl,

NH»,
-NH{C1.3alkyl},
-N{Cy.3alkyi),
(COINHY,
-{({COINH-C1.galkyl,
keto, and

~phenvl.

An ernbodiment of the present invention includes compounds wherein R1¢ s

hydrogen and R12 and R1D, as are present, are independently selected from:

(1)

(1)
(1)
(i2)
{13}
(14)
(i5)
(16}
(7}
{18
{19}

hvdrogen,
fluoro,
Bromao,
chioro,
hydrosyl,
-CH3.
-CHF?,
-CF3,
-CN,

-CH2OH,

-CHoNH>,

-CHyCH3,

SCH{CH)OH,
~CH{CH3)OCH 3,
-CH{CH3NH7,
~CHpCHoOH,

-C(CH3)3,
-CHyNH(CH?3),
-CHaNHCOWO-C(CH3)3,
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(20)
21}
(22
23)
(24)
{25}
26)
vy
(28)
{29}
(30)
(31)
(32)

CHIN(CH3)CH2CO2H,

~CHEOCHDCHS,
COINH2,
{COINHCH3,
-(OCH;3,

-(CF3,

-OCHF,,
-OCH(CH3 g,
-OCHCHF,
~SCH3,

-N{CH3 .

PCT/US2021/057971

cyclopropyl, which is unsubstituted or substituted with -CN, and

phenyl

An embodiment of the present invention includes compounds wherein R1a, R1D and

RIC a5 are present are independently selected from:

()
2)
@)

hvdrogen,
fluoro,
hydroxyl,
-CH3,
-CHF?,

-CF3,
-CH2OH,
-CH7(CH3,
-C{CH3)OH,
-OCH3.
-OCHF,,
-OCHCHRF,
N{CH3 .
cyclopropyl, and

phenyl.

- 16 -
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An embodiment of the present invention includes compounds whergin R1¢ ig
hydrogen, and R14 and RD may be joined 1o form a morpholinyl ring,
An erabodiment of the present invention includes compounds wherein R1¢ is methvl,

and R12 and R1b may be joined to form a morpholinyl ring.

5 An embodiment of the present invention includes compounds wherein R1¢ is
hydrogen, and R1a and R1D may be joined to form a tetrahydrofuranyl ring.
An embodiment of the present invention includes compounds wherein R ig
hydrogen, R2b is hvdrogen or -C1.salkyl, and R2C is independently selected from:
(1)  C1.galkyl, which is unsubstituted or substituted with substituents selected
10 from: hydroxy, (COWH{C1.galkyly, (COIO{Crogalkyl), ~Ca.geveloalkyl,
phenvl and fluoro,
{5}  -0-Ci.galkyl, which is unsubstituted or substituted with fluoro,
{2 “C3.6¢eycloalkyl, which is unsubstituted or substituted with substifuents
selected from hvdroxy, methoxy, -Ci.galkyl, {CONH(Ci.gati), -
15 {COM(C 1 -galkyl), and fluoro,
(3)  azaspiro}3 3theptanyl, which is unsubstituted or substituted with -C1.salkyl or
oxetanyl, which is unsubstituted or substituted with -Cq.galkvl,
4} azetidinyl, which i3 unsubstituted or substituted with -Ci.galkyl or -
(COICy-galkyl),
20 {5}  bicyclopentyl, which is unsubstituted or substitited with -Cj.¢alkyl or -
(COIHC1.6alkyl),
{6}  oxazolyl,
{7} oxadiazolyl,
(8)  owetanvl which is unsubstituted or substituted with -C1.galkyl,
25 9y pipendinyl, which is unsubstited or substituted with -U1.galkyl or oxetanyl,

which 15 wnsubstituted or sabstituted with -Cigallyvl,
(10} pyrrohdinyl, which is unsubstiuted or subsiituted with oxo or ~C1.galkyl, and
(i1} thazolyl
An embodiment of the present invention includes compounds wherein R28 is

30 hydrogen, and RZP and R2C are joined to form a pyrrolyl, dihydrospiro[1,4-pyrazolof1,5-

- 11 -
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diil 4]diazepin}-T(8'H}-one, or dihydro-4H-pyrazolof1.5-d}| 1.4]{diazepin-one ring, which i3
ansubsiituied or substituted with -Csalkyl, ~Ci6alkvl-OH or -Cr.geveloatkyl
An embodiment of the present invention includes compounds wherein R23 is

hydrogen, R2D is hvdrogen or -C1-galkyl, and R2¢ is independently sefected from:

wil
o~~~
[
vy

hvdrogen,
{2)  fluoro,
(3}  hvdroxyl,
4)  {i.galkyl, and
5y -0-Cy.galkvl
10 An embodiment of the present invention includes compounds wherein R28, R2ZY and
RZ¢ g5 are present are independently selected frony
{1y  hvdrogen,
{2) halogen,
(3)  hvdroxvl,
(4)  C1.galkyl and

[y
(o)

{5} -0-{ 1.6alkvl.

An embodiment of the present invention includes compounds wherein R22 i3
hydrogen.  An embodiment of the present invention includes compounds wherein R2b is
hydrogen. An embodiment of the present invention includes compounds wherein R2a1s

20 hydrogen. R2b is methyl, and R2¢ is methoxy.

An embodiment of the present invention includes compounds wherein R32 is
hydrogen and R3b is hydrogen. An embodiment of the present invention includes
compounds wherein R32 is hydrogen and R3D is methvl An embodiment of the present

invention includes compounds wherein R38 is methyl and R3b is methyl.

25 Certamn embodiments of the present mvention include a compound which 1s selected
from the group consisting of the subject compounds of the Examples heremor a
pharmaceutically acceptable salt therect.

Certain embodiments of the present invention include a compound which is selected
from the group consisting of’

30 4-{(3-(hvdroxvmethvDphenvhamino)-2~({6-ruethoxy-2-methyl-1,2,3 4

tetrahiydrotsoquinelin-7-yDaminojpyrimidine-3-carboxamide;

-12-



-y
()

30

WO 2022/098809

tert-butyl {[3-({5-carhamovl-2-{{(6-methoxy-2-methyl-1,2.3 4-tetraby droisoquinolin-

T-yDamnolpy nmidin-4-y1} anunojphenyljmethvl} carbamate;
4-{3~(armnomethvhphenylamino }-2-[(6-methoxy-2-methyl-1,2.3 4-
tetrahydroisoquinolin-7-ylaminofpyrinudine-S~-carboxamide;
4-{i 2-(aminomethyDiphenyljamino {-2-{{6-methoxy-2-methyl-1,2.3 4-
tetrahy drotsoquinohn-7-yhaminopysimidine-S-carboxamide;
2-[{6-methoxy-2-methyl-1,2,3 4-tetrahvdroisoquinolin-7-yhanuno}-4-( {2-
{methvlaminoymethvi{phenvl i ammojpyrimidine-3-carboxamude;
4-{13~{1-aminoethyDphenyiiamno}-2-{{(6-methoxy-2~-methyi-1,2,3,4-
tetrahydroisequinolin-7-vlamino]pyrimadine-5-carboxamide;
4-{13-{1-aminoethyiiphenyijanuno} -2-[{6-chloro-2-methyi-1,2.3 4-
tetrahy drotsoquinolin-7-yDaminofpy sinudine-S-carboxamide;
4-{{3-(1-anunoethyphenvljamino} -2-[{6-Tuoro-2-methyl-1,2,3 4~
tetrahydrotsoquinolin-7-yanunolpyrimidine-5-carboxamide;
4-f(3-{[{1-fhuorocyclopropane- i ~carbonyh Jamino {methvi | phenvamino}-2-{(6~
methoxy-2-methyl-1,2,3 d-tetrahy drotsoquinolin-7-vamimo|pyrinudine-5-carboxamide;
4-(2,6-difluoropheny hamino)-2~({G-roethoxy-2-methvi-1,2,3 4-
tetrahydroisogquinolin-7-yjamino)pyrinudine-5-carboxamide;
4-1(2 6-dimethylphenyDamino}-2-{{6-methoxy-2-methvi-1,2,3,4-
tetrahydrotsoquinolin-7-yhaminolpy rimidine-S-carboxamide;
4-[(2-fluoro-6-methviphenyDaming]-2-{{6-methoxy -2-methyi-1.2.3 4-
tetrahydrotsoquinolin-7-ylammolpyrimidine-3-carboxamide;
4-f{2-bromo-6-Hluorophenyllamino}-2-{{6~-methoxy-2-methyl-1,2,3 4-
tetrahydroisoquinolin-7-vlammolpyrinudine-5-carboxamde;
2-[{6-chloro-2-methyl-1 2 3 4-tetrahy droisoquinclin-7-vanuno}-4-{(2-fluoro-6-
miethylphenyliamino|pynimidine-5-carboxanude:
4-

4-[{2-fluoro-G-methyiphenyDamino]-2-{(6-fluore-2-methy1-1,2.3

>

tetrahy drowsoquinolin-7-yhamanolpyriraidine-S-carboxamide;

4-{(2-finoro-6-methyipheny aming -2-{{6-meathoxy-1,2,3 4-tetrahy droisoquinolin-7-

viyammo|pyrimidine-S-carboxamide;
4-{12~fluoro-G-(influoromethyDphenvijarminoe }-2-[{(6-methoxy-2-methyl-1,2,3,4~
tetrahydrotsoquinolin-7-yljamino|py rinudine- 5-carboxamide;
4-1(2-cyano-6-fluorophenvilanino}-2-{ (6-methoxy-2-methyi-1,2,3 4~

tetrahy drowsoquinohn-7-yDaminofpyrivaidine-S-carboxamide;
-13 -
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4-{¢2 4-difluorophenyljamine|-2-[{6-methoxy-2-methyl-1,2 3 4-
tetrabydrotsoquinolin-7-vDammolpyvrimdine-3-carboxamide;

4-1(2, S-diftuorophenyDamino}-2-[{G-methoxy-2-methvi-1,2,3 4-
tetrahydrotsoquinolin-7-yyamimo|pyrinudine-5-carboxamide;

4-[(3-chloro-2-fluoropheny Bamino |- 2-[{(6-methoxy-2-methyl-1,2 3 4-
tetrahy drotsoquinohn-7-yhaminopysimidine-S-carboxamide;

2-[{6-methoxy-2-methyl-1,2,3 4-tetrahvdroisoquinolin-7-vhanuno}-4-{(2,3,4-
tnfluoropheny Daminofpy rimidine-S-carboxamide;

4-f( 2-fluoro-3-methviphenyilamino|-2-{{ 6~-methoxy-2-methyi-1,2,3,4-
{eirahydroisoquinolin-7-vjamino]pyninudine-5-carboxamide;

4-1(2 6-dithuoro-4-methoxyphenyyaraino|-2-[{6-methoxy-2-methyl-1,2.3 4~
tetrahy drotsoquinolin-7-yDaminofpy sinudine-S-carboxamide;

4-[{2-chloro-6-fluoro-3~methyiphery Darino - 2-[{6-methoxy-2-methvl~1,2 3 4~
tetrahy drotsoquinolin-7-yDanunolpyrimidine-5-carboxamide;

4-{{2-fluoro-6-hy droxy phenvi)amuno}-2-{(6-methoxy-2-methvi-1,2 3 4~
tetrahydroisoguinolin-7-vjammolpyrimudine-3-carboxamide;

4-{(2-chloro-S~-methyipheny Damino}-2-[{6-roethoxy -2-methyl-1,2,3 4-
tetrahvdroisoquinolin-7-yamino|pyrimidine-S-carboxarmide,

4-{{2-chloro-d-methyiphenylaming |-2-{{6-methoxy -2-methyi-1,2,3 4~
{etrahy drotsoquinolin-7-yhaminolpyrimidine-S-carboxamide;

4-f{o-chloro-2-fluoro-3-methyvipherviiamino |-2-[{6-methoxy-2-methvi-1,2.3 4~
tetrahy drotsoquinolin-7-ylJaminolpyrimidine-3-carboxanude;

4-f{ 2~chloro-4, 6-difluorophenyDamino|-2-[{(6~-methoxy-2-methyl-1,2,3 4~
tetrahydrotsoquinolin-7-vjamimo]py rinudine-5-carboxande;

2-{H ~(cvclopropvimethyl}-1 H-pyrazol-d-yl{anuno} ~4-{ (2-fluoro-6-
methyiphenyljamino jpyrimidine-5-carboxanude;

4-[{2-fluoro-G-methyiphenyhamino]-2- 1] 1-(2-hvdroxy-Z-methylpropvi}- 1 H-pyrazol-
4-ylamino} pvriroidine-3-carboxarmide;

4-f( 2-fluoro-6-methviphenylaming]-2-{{1-(2,2, 2-uwifluoroethyl)}- 1 H-pyrazol-4-
vijammo}pynmidine-S-carboxamide;

4-1(2-fluoro-6-methviphenvl amino}-2- {4-
{methvisulfony Dphenyliamino} pyrimidine-S-carboxanude;

4-[(2-cyclopropyiphenylamino-2-{{6-methoxy-Z-methyl-1,2,3 4-

tetrahy drowsoquinohn-7-yDaminofpyrivaidine-S-carboxamide;
- 14 -
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4-{{2-ethviphenvllanuno}-2-{{ 6-methoxy-2-methyl-1,2,3 4-tetrahy droisoquinolin-7-
vhamino|pyrimidine-S-carboxamide;

4-{2-tert-butyviphenyvDarono - 2-[(G-methoxy-2-raethvi-1, 2.3 d-tetrabv drosoquinolin-
7-yhamino]pynimidine-S-carboxamide:

2-[{6-fluoro-2-methyl-1,2 3 d-tetrahv drotsoquinolin-7-yDamino-4- {{ 2-fuoro-6-
{trifluoromethyhphenvijamino} pyrimudine-S-carboxamide;

4-[{4-bromo-2,6-difluorophenyhaming|-2-{{6-methoxy-2-methyi-1,2,3 4~
tetrahydrotsoquinolin-7-yl}ammolpyrmidie-3-carboxamde;

4-{12-(difluoromethoxy )-6-Haorophenyijamino } -2-H{6-methoxy-2-methyl-1,2,3 4~
{eirahydroisoquinolin-7-vjamino]pyninudine-5-carboxamide;

4-1(2.2-dimethy!-2 3-dihydro-1-benzofuran-7-vhamino |-2-{ (6-fhuoro-2-methyi-
1,2.3,4-tetrahy droisoquunolin-7-yDaminofpy rimudine-5S-carboxamuide;

4-{{4-cvano-2-fluoro-G-methyipheny Barono - 2-[{(6-methoxy-2-methvi-1,2 3 4-
tetrahydrotsoquinolin-7-yanunolpyrimidine-5-carboxamide;

2-{(3,S-dimethyi-1H-pvrazol-4-yDamino }-4-[{ 2-flucro-6-
methyiphenvhammolpyrnimudine-S-carboxamide;

4-[(2-fluoro-6-methyviphenvhamino-2-{{ { -methy - H-pyrazol-4-
vhanuno]pyrimidineg-5-carboxamide;

4-{j 2-flyoro-o-(riftuoromethyhiphenyljaming } - 2-{{ 2-(2-hy droxy-2-methy ipropy -6~
methoxy-1,2,3 4-tetrahydroisoqumolin-7-viamino} pyrimidine-3-carboxamide;

4-[(2-fluoro-6-methviphenyvhaming]-2-{[2-(2-hvdroxy-2-methylpropyl }-6-methoxy -
1,2,3 4-tetrahvdroisoquinolim-7-vl {amino} pyrimidine-5-carboxamide;

2-{{6~-methoxy-2-methyl-1,2,3 4-tetrabvdroisoquinolin-7-vhamino}-4-
{phenvlaminopyrimidine~-5-carboxaride;

2-{{d~(methylsulfonvhphenvijamino | ~4-[(1,2,3 4-tetrahydroisoquunolin-5-
viamino]pyrimidine-S-carboxamide;

2-[{6-methoxy-2-methyl-1.2 3 d-tetrahydroisoquinolin-7T-vhanino}-4-{ {2-[{48}-4-
methyl-2-oxo-1.3-oxazolidin-3-vlphenvl} aminopytimadine-S~-carboxamide;

4-f{2-bromophenyDaming|-2-[{6-methoxy-2-methyl-1,2,3 4-tetraby drotsoquinolin-7-
vhamino]pyrimidine-S-carboxamide;

2-[{6~-methoxy-2-methyl-1,2.3,4-tetrshydroisoquinolin-7-vhamino}-4-{(1.2,3.4-
tetrahydrotsogquinolin-5-yljamino|py rinudine-5-carboxamide;

4-[(1H-benzotriazol-7-yamino}-2-{{6-methoxy-2-methyl-1,2.3 4-

tetrahy drowsoquinohn-7-yDaminofpyrivaidine-S-carboxamide;
- 15 -



-y
()

30

WO 2022/098809 PCT/US2021/057971

2-{{6~methoxy-2-methyl-1,2 3 4-tetrahvdroisoquinolin-7-vhamino}-4-{ (3~
methyicinnolin-S-y Dammo |pyrinudine-5-carboxamide;

4-1(2,3-dihvdro-t -benzofuran-7-vyhanmno}-2-[{G-methoxy -2-methyi-1,2,3 4-
tetrahydroisoquinolin-7-ylaminofpyrinudine-S~-carboxamide;

2-{{ I-{cyclopropylmethyi}-1 H-pyrazol-d-ylamino} -4-{(1,2,3 4~
tetrahy drotsoquinolin-S-yhaminopysimidine-S-carboxamide;

2-{(3-methoxy-~1-methyl-1H-pyrazol-4-vhanuno}-4-{(1,2,3, 4-tetrahy droisoquinolin-5-
vhamino|pyrimidine-S-carboxamide;

4-1(2-bromophenyDamino-2- {{ 2-methoxy-4-{piperazin-1-
yvhphenyljanmumo} pynmidime-S-carboxanude;

2-[(1-methyl-3-0x0-2.3-dihvdro-1H-pyrazol-4-vDamino|-4-{(1.2,3.4-
tetrahy drotsoquinolin-5-yDaminofpy sinudine-S-carboxamide;

2-{{}-roethyl-1H-pyrazol-d-vBaminol-4-{(1,2,3, 4-tetrahvdroisoquinolin-5-
vijarnojpyrimidine-S-carboxamide;

4- {1 2-fluoro-6-(hydroxymethybphenvijamine }-2-{{(6-methoxy-2-methvi-1,2 3 4-
tetrahydrosoguinolin-7-vjammolpyrimudine-3-carboxamide;

4-1(2.2-dimethyl-2.3-dibydro-1-benzofuran-7-vDamino}-2-[(6-methoxy-2-moethy -
1,2.3 4-tetrahydroisoquinolin-7-yaminopyrinudine-3-carboxamide;

2-{i4-(1-cyanocy ciopropyliphenyljamino }-4-{1.2,3 4-tetrahy droisoquinolin-5-
vijamino]pyrimiding-3~carboxamide,

2-1(3,4~-dihydro-1 H-2-benzopyran-7-yljamine|-4-{{1,2.3 4-tetrahy droisoquinolin-3-
vijamino{pyrimidine-S-carboxamide;

2-{{4-(1-cvanocvclopropyvDphenylamino }-4-{(1-oxo0-1,2.3 4-tetrabvdroisogumolin-S-
vianunolpyrimidine-S-carboxamude;

4-[{3-fluorophenyanuno}-2-{{6-methoxy-2-methvi-1,2 3 4-tetrahv droisoquinclin-7-
viamino]pyrimidine-S-carboxamide;

2-[{6-roethoxy-2-methyl-1.2,3 4-tetrahy droisoquinolin-7-vDanuno}-4-{{2-
{trifluoromethyDphenyijamino} pyrinudine-S-carboxamude;

2-f{6-methoxy-2-methvl-1,2,3 4-tetrahvdroisoquinolin-7-viyamino}-4-{ (2~
methylphenyhaminoipyrimudine-S-carboxamide;

4-f{4~-fuorophenyhaminol-2~-{6-methoxy -2-methyl- 1,2, 3, 4-tetrahy droisoquinolin-7-
viamino|pyrimidine-5-carboxamide;

2-[{6-methoxy-2-methyl-1,2 3 d-tetrahydroisoquinolin-7-yhaminof-4-{{3-

methyiphenylaminopyrimidine-5-carboxamide;
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4- {{2-(butan-2-yliphenyljamine | -2-[{6-methoxy-2-methyl-1,2,3 4~
tetraby drossoquinolin-7-vlammolpyvrimdine-3-carboxamide;

2-[{6-methoxy-Z-methyl-1,2 3 4~tetrahydroisoquinolin-7-varoino}-4-{ (4~
methyliphenyhammo|pyrinudine-5-carboxanude:

4-[(3-chlorophenvhaminoe|-2-{{6-methoxy-2-methyl-1,2,3 4-tetrahy drotsoquinolin-7-
vhamino|pyrimidine-3-carboxamide;

4-[(3-¢cvano-4-fluorophenyliamino]-2-{(6-methoxy-2-methyl-1,2,3,4-
tetrahydrotsoquinolin-7-yl}ammolpyrmidie-3-carboxamde;

2-{{6~-methoxy-2-methyl-1,2,3,4-tetrahvdroisoqumolin-7-vhamino}-4-{ {1 -ox0-1,2,3 4~
{eirahydroisoquinolin-S-vamino|pyrninudine-5-carboxamide;

4-{12-(2-hydroxy-2-methvipropyl}-1,2.3, 4-tetrahy drotsoquinolin-S-vljamino } - 2-{{6-
methoxy-2-methvi-1,2,.3 4-tetrahv droisoquinolin-7-yDamino{pynmidine-5S-carboxamide;

2-f{6-roethoxy-2-methyl-1,2,3 4-tetrahy drossoquinohin-7-vhamuino}-4-{{2-2,2,2-
tnfluoroethvi}-1,2,3 4-tetrahvdroisoquinolin-S-yijamino f pyrimidine-S-carboxamide;

4-f(3~cy ano-2-fluorophenyljamino|-2-{{G-methoxy-2-methyl-1.2.3 4-
tetrahydroisoguinolin-7-vjammolpyrimdine-3-carboxamide;

2-[{6-methoxy-Z-methyl-1,2 3 4-tetrabvdroisoquinolin-7-varino}-4- {2~
{methyisulfonyl}-1.2,3 4-tetrahydroisoquinolin-S-vifamine} pyrimidine-5-carboxamide;

4-{13-(1-cyanocy ciopropylyphenyl jamino }-2-[{6-methoxy -2-methyi-1,2.3,4-
{etrahy drotsoquinolin-7-yhaminolpyrimidine-S-carboxamide;

4-{12-(hy droxymethyl}phenvl]anino }-2-[{6-methoxy-2-methyi-1.2.3 4-
tetrahy drotsoquinolin-7-viyaminolpyrimidine-3-carboxamide;

N-{{3+( {3~carbamovl-2-[(6-methoxy~2-methyvl-1,2 3 4-tetrahy drowsoquinolin-7-
viamanolpyriraidin-d-yi} aminojphenvijmethy !} -N-methviglycine

2-[{6-methoxy-2-methyl-1,2.3 d-tetrahydroisoquinolin-7-vhamino}-4-{{2-methyi-1-
oxo-1,2.3 4-tetrahydrotsoquinolin-5-vhamino{pyrimidine-S-carboxamde;

2-{{6-chloro-Z-methyvi-1,2.3 4-tetrabydroisoquinolin-7 -y Darino-4-f(1-ox0-1,2.3 4~
tetrahy drowsoquinalin-5-yhanunolpyriridine-S-carboxamide;

2-{{6-fluoro-Z-methyl-1,2,3 4-tetrabiy drotsoquinolin-7-ylamino j-4-{(1-ox0-1,2,3,4-
{etrahydroisoquinolin-S-vljammo|pyrimidine-3-carboxamide;

2-[{6~-methoxy-2-methyl-1,2,3, 4~tetrahydroisoquimolin-7-yDamino}-4-{{ 3-
{methvicarbamoyyphenyljamino} pynimidine-S-carboxamide;

2-{(6-chloro-Z-methyi-1,2 3 4-tetrahy drotsoquinalin-7-viyanuno|-4- {{3-

{methylcarbamoyhphenyllanunot pynioudine-S-carboxamude,;
-17-
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4-{{ 2-bromo-&-methyipheny Damine |- 2-[{6-methoxy -2-methyi-1,2,3 4-
tetrabydrotsoquinolin-7-vDammolpyvrimdine-3-carboxamide;

2-[{6-fuoro-2-methvi-1,2, 3 4-tetrahvdroisoquinolin-7-vljamino|-4- {{ 3~
{methvicarbamoyijphenyljamino} pyrimidine-S~-carboxamide;

2-[{6-fluoro-2-methyl-1,2 3 d-tetrabv drotsogquinolin-7-ylamino|-4- {{ 2~
{(hydroxy methyDphenvijamino fpyrimudine-S-carboxamide;

2-{{1-{cyclopropylmethyl}-1 H-pvrazol-4-yljamino} 4-{(1-0x0-1,2.3,4-
tetrahydrotsoquinolin-S-ylyammolpynmidie-3-carboxamde;

2-{{ I-methyl- 1 H-pyrazol-d-vhaminoj-4-{( 1-ox0-1,2,3,4-tetraby droisoquinolin-5-
viamino|pyrimidine-S-carboxande;

4-[(1-0x0~1,23 4-tetrahy drotsoquinolin-3-yDamine]-2-{[ 1 -(2.2, 2-tirifluorcethy )- 1H-
pyrazol-4-yvljamino | pyrimudine-S-carboxamide;

2-{{1-(1-cvclopropylethy -1 H-pyrarol-4-yHamano} -4-{{1-ox0-1,2,3 4~
tetrahydrotsoquinolin-5-yDanunolpyrimidine-5-carboxamide;

2-{{3-methoxy-1-methyl-1H-pyrazol-d-yanmino}-4-{(1-ox0-1,2,3 4~
tetrahydrosoguinolin-S-yjammolpyrimdine-3-carboxamide;

2-{{4-(methylsulfonyphenyvtamuno} -4-[{1-ox0-1.2,3 4-tetrahy droisogquinolin-3-
vhanuno]pyrimidineg-5-carboxamide;

4-{{2-cyanophenvllaming -2-{{6-methoxy-2-methvl-1,2, 3 4-tetrahy droisoquinolin-7-
vijamino]pyrimiding-3~carboxamide,

4-[(1-ox0-1,2.3 4-tetrahy droisoguinolin-5-vhjanmuno-2-{| I -{propan-2-v1)-1H-pvrazol-
d-yllamino}pynimidine-S-carboxamide;

2-{(1~eyclobutyl-1H-pyrazol-d-vhamino]-4-{(1-oxo-1,2,3, 4-tetrahy droisoguinolin-5-
vianunolpyrimidine-S-carboxamide;

4-f{1-ox0-~1,2 3 d-tetrahvdroisoquinolin-5-yBamno}-2- 4| 1 -{piperidin-4-y1}-1 H~
pyrazol-4-yljarmno pyrimudine-S-carboxamide;

4-f{1-0x0-1.2,3 4-tetrahvdroisoquinolim-5-vhamino}-2-{{4,5.6,7-
tetrahy dropyrazolof 1, 5-alpyridin-3-yhamino]pynmidine-S-carboxanude;

2-{{3-{diftuoromethy -1 -methyl-1H-pvrazol-4-ylamino } -4-{(1-0x0-1,2,3,4-
{etrahydroisoquinolin-S-vljammo|pyrimidine-3-carboxamide;

2-{13-(2,2-difluoroethoxy }-1 -methyl-1 H-pyrazol-4-yljamino} -4-{{} -ox0-1.2,3.4-
tetrahydrotsoquinolin-5-yljamino|py rinudine-5-carboxamide;

2-{1 -methyl-S-(trifluoromethy iy 1H-pyrazol-4-vHamino } -4-{{1-0x0-1,2,3 4-

tetrahy drowsoquinohn-S-yDaminofpyrivaidine-S-carbosamide;
S18 -
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2-{¢{6,7-dihydro-SH-pyrazolo|5,1-bi{ 1.3 joxazin-3-vhamino}-4-{{1-ox0-1,2.3 4~
tetrabydroisoquinolin-S-vDammolpyvrimdine-3-carboxamide;

2-}(5,6-dihydro~4H-pyrrolo[ 1 2-blpyrazol-2-yHamino}-4-{ {1 -ox0-1,2,3 4-
tetrahydroisoquinolin-5-yljaminofpyrinudine-S~-carboxamide;

2-{{4-[(methyisulfonvhmethyljphenyl } amino}-4-[(1-ox0-1,2,3,4-
tetrahy drotsoquinolin-S-yhaminopysimidine-S-carboxamide;

2-{{4-[2-(methyisulfonyypropan-2-vijphenvl} amino-4-[(1-ox0-1,2.3 4-
tetrahydrotsoquinolin-S-vl}ammolpyrimidine-S-carboxamide;

2-{{2-methoxy-S-(methyisulfonvDphenylaming } -4-{{2-methyl-1,2,3,4-
{eirahydroisoquinolin-S-vamino|pyrninudine-5-carboxamide;

2-{13-methoxy-1-(2,2, 2-trifluoroethy - 1H-pyrazol-4-yijamino } -4-[{ 2-methyi- 1,23 4-
tetrahy drotsoquinolin-5-yDaminofpy sinudine-S-carboxamide;

2-{{2-methoxy-3~{methvisutfonvDphenyljanumo t-4-[{1,2,3 4-tetrahydroisoquinolin-S-
vijarnojpyrimidine-S-carboxamide;

2-{{2-methyl-3-ox0-2 3-dihy dro-1H-1soindol-S-vjamino{-4-{(1.2.3 4~
tetrahydrosoguinolin-S-vyammolpyrimudine-S-carboxamide;

4-{{2-fluoro-G-(hvdroxymethyDphenvljarine }-2- 4[4~
{methvisulfonyphenyljamino} pynmidine-3-carboxanude;

2-{{6~-methoxy-2-methyl-1,2,3 4-tetrahydroisoquinolin-7-yaminof-4-{{7-
{triftuoromethyi}-1,2,3, 4-tetrahvdrotsoquinolin-S-yljamano f pyrimidine-S-carboxamde;

4-{£2-1{18)-1-methoxyethyiiphenvl} amino}-2-[{6-methoxy-2-methvi-1,2.3 4-

tetrahydrotsoquinolin-7-ylyaminolpyrimidine-5-carboxanmude;

4-{2-thy droxymethylphenyliamimo} -2-{ {4-
[(roethvisulfonyDmethyliphenvl Janunojpyrimaidine-5-carboxamide;

4-{{2-[{ 1R)-1-methoxvethyl]phenyi} amino}-2-{{6-methoxy-2-methyi-1,2 3 4-
tetrahydrotsoquinolin-7-yDamnofpy sinudine-S-carboxamide;

4-f{Z-1odophenvharnine -2 {(6-methoxy-2-methyvl-1.2 3 d-tetrahv droisoquinohn-7-

vharamolpyrimidine-S~-carboxamide;

4-f(3-bromopheny! yaming|-2-{{6-methoxy-2-methyl-1,2 3 4-tetraby droisoquinolin-7-
viyammo|pyrimidine-S-carboxamide;

4-[{4-bromopheny Danuno}-2-[{G-methoxy-2-methyl- 1.2, 3 4-tetrahy droisoguinolin-7-
viiamino|pyrimidine-S-carboxanude;

4-[(2-chlorophenyljamino|-2-{{6-methoxy-2-methyi-1,2,3 4-tetrahy drotsoquinolin-7-

vhamino]pyrimidine-S-carboxamide;
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4-{{ 2-fluoropheny Bamino|-2-{{6-methoxy-2-methyl-1.2 3 4-tetraby droisoquinolin-7-
vhamino|pyrimidine-S-carboxamide;

4-{{3~(2-hydroxyethvDpherviiamno} -2-[ (6-methoxy-1,2.3, 4~tetrahy droisoquimolin-
7-yhamino]pynimidine-S-carboxamide:

2-{{6-methoxy-2-methyl-12 3 d-tetrahydroisoqunchn-7-yDamino)-4-{{2-(2-
oxooxazolidin-3-yhphenyDanuno)pyrimidine-S-carboxamide;

2-[{6-methoxy-2-methyl-1,2,3 4-tetrahvdroisoquinolin-7-vhamino}-4-{{2-(1H-1,2.3-
trigzod-1-yphenyijamine pynmidine-S-carboxamide;

2-{{6~-methoxy-2-methyl-1,2,3,4-tetrahvdroisoquinolim-7-vhamino}-4-{ (2~
sulfamoyiphenyDamanolpyrimidine-5-carboxamide;

4-{(1-ethyl-3-methyl-1H-pyrazol-S-yDamino - 2-{{6-methoxy-2-methyl-1.2.3 4~
tetrahy drotsoquinolin-7-yDamino)py sinudine-S-carboxamide;

2-{{6-roethoxy-2-methyl-1,2,3 4-tetrahy droisoquinchin-7T-vhamuno}-4-({1,3.5-
trimethyl-1 H-pyrazol-4-yaminoypyninudine-5-carboxanude;

d-{{3-cyclopropyi-1-methyl-1H-pyrazol-4-yhamino }-2-{{6-methoxy-2-methyi-1,2,3 4-
tetrabydroisoquinolin-7-vDammoypyrimidine-3-carboxamide;

4-((3-cyclopropyl-1-methyl-1H-pyrazol-3-vDamino}-2-{(6¢-methoxy-2-methvi-1,2,3 4-
tetrahydrotsoguinolin-7-yamino)py rinudine-5S-carboxamide;

4-{(3,5-dimethvlisoxazol-4-y hamino }-2-({(6-methoxy-2-methvi-1,2,3 4~
tetrahydrotsogquinolin-7-yhaminojpy rimidine-S-carboxamide;

2-{{6-methoxy-2-methyl-1,2,3 4-tetrahvdraisoquinolin-7-yhanuno}-4-{{2-methyi-
2.4.5 6-tetrahydrocyclopentafcipyrazol-3-vhaminolpyrinidine-S-carboxamide;

2-{{6-methoxy-2-methyl-1,2,3 4-tetrabvdroisoquinolin-7-vhamino}-4-((2-(3-
methvlisoxazol-S-yvhphenvBharmmo jpyrnnudine-5-carboxanude;

2-{{6-methoxy-2-methyl-1,2.3 d-tetrahydrotsoquinolin-7-vljamino}-4-{{ 1 -methyi-3-
{triftuoromethy - 1H-pyrazol-4-yhamino)pyrimidine-S-carboxamide;

4-{{4-chloro-1-ethyl- IH-pyrazol-3-y hanuno}-2-{{6-methoxy-2-methy1-1.2,3 4~
tetrahy drowsoquinolin-7-yhamunojpyrimidine-S-carboxamude;

2-{{6-methoxy-2-methvl-1,2,3 4-tetrahvdroisoquinolin-7-vhaminoj-4-((1 -methyl- 1 H-
pyrazol-5-yhaminopyrumdine-3-carboxamide,

4-{(3~(lert-butyl}-1 ~methyl- 1 H-pyrazol-5-y Damino - 2~({6-roethoxy-2-methyl-1,2,3 4~
ietrahydroisoquinolin-7-yljamimoypy inudine-5-carboxamide;

4-{(1-(2-hvdroxyethyl}-3-methvi-1H-pyrazol-S-vhamino}-2-((6-methoxy-2-methyi-

1,23, 4-tetrahy drotsoquinohin-7-yamuno)py rimidine-S-carboxamide;
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4-{{ I-benzyl-3-methvl- 1H-pyrazol-S-vhamino}-2-((6-methoxy-2-methyi-1,2 3 4-
tetrabydrotsoquinolin-7-vDammolpyvrimdine-3-carboxamide;

2-{{6~-methoxy-2-roethyl-1,2.3 4-tetrabyvdrossoquimolin-7-varsino-4-((3-methyl-1 -
phenvl-1H-pyrazol-5-yhamino)pyrinudine-5-carboxanude;

4-{(T-ethyl-d-methyl-1H-pyrazol-5-vamino)-2-{{6-methoxy-2-methyi-1,2,3 4-
tetrahy drotsoquinolin-7-yhaminopysimidine-S-carboxamide;

methyl 2-(4 5-carbamovl-2-[{6-methoxy-2-methyi-1,2,3 4-tetrahv droisoquinolin-7-
vijamino{py rimidin-4-y1 }aminoYbenzoate

4-1(2~-bromopheny Damino|-2-{{5-carbamoyl-2-methoxy phenyBamino ipyvrinudine-5-
carboxamide:

4-1(2-bromopheny Danuno}-2-[{2, 3-dihydro-1-benzofuran-7-yDanuno]pyrimidine-5-
carboxamide;

4-{12-(1,1,1.3,3,3-hexafluoro-2-hy droxypropan-2-vphenylamine } - 2-[{6-methoxy -
2-methvi-1,2,3 4-tetrahydroisoquinolin-7-yhamino {pyrimidine-3-carboxamide;

2-{{6~methoxy-2-methyl-1,2,3 4-tetrahvdroisoquinclin-7-vijamino}-4-{{2«(2,2 2~
triftuorosthyDphenvifamino} pynimidine-S-carboxamide;

2-[{(6-methoxy-Z-moethyl-1,2.3 4-tetrabvdroisoquinolin-7-vDarino}-4-{{2-
[{morpholin-d-vimethyl]phenyl} aminolpyrinidine-3-carboxamide;

4-{{2-bromophenyamino}-2- {{4-{ 1-cyanocyclopropy hphenvijamine} pyrimidine-5-
carboxamide;

4-{12-(1, 1 -difluoroethyvphenyljanuno } -2-{{(6-methoxy-2-methyi-1.2,3 4-
tetrahydrotsoquinolin-7-yDamino}pyrimidine-3-carboxamide;

4-{{2~ethynyiphenyaming - 2-[( 6-methoxy-2-methyl-1,2,3 4-tetrabydroisoquinolin-7-
vhamino]pyrimidine-S-carboxanude;

4-{ 2-bromophenyanuno}-2-{{1-ox0-1,3-dihydro-2-benzofuran-5-
vhammolpyrimidine-S-carboxamide;

2-[{6-roethoxy-2-methyl-1.2,3 4-tetrahy droisoquinohin-7-vhyamuno}-4-{{2-
methoxypheoyDammo]pyrinudine-S-carboxamude;

4-f{2-bromophenyamino|-2-{phenvianino pvrimidine-3-carboxamide,;

4-1(2-bromopheny Damino|-2-{1 -0x0-3 4-dihy dro~ 1 H-2-benzopyran-7-
yhanunolpyrimidine-S-carboxamide;

4-1(2-bromopheny Danuno}-2-{(3,4-dihydro-1H-2-benzopvran-7-yllamino |pyrimidine-

S-carboxamide:
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2-{{4-{1-cvanocyciopropyhphenvifanuno}-4- {[ 2-
{hy droxymethyliphenvljamine } pyrimidine-3-carboxamide;

2-({6~methoxy-2-methyl-1,2.3 d-tetrshydroisoquinolin-7-vharmno}-4-((2-
{tetrahvdrofiran-2-viphenvljammoypyrimudine-5S-carboxamide;

4-{12-(1-methoxyethylphenvijaming ;- 2-[{G-methoxy-2-methyl-1,2,3 4-
tetrahy drotsoquinohn-7-yhaminopysimidine-S-carboxamide;

2-[{6-methoxy-2-methyl-1,2,3 4-tetrahvdroisoquinolin-7-yhanuno}-4-( { 2-{{ propan-2-
vijoxyiphenvi}aminopyrimidine-S-carboxamide;

4-[(2~ethoxyphenyDamine}-2-{ (6-methoxy -2~-methyi-1,2 3 4-tetrahy drotsoquinolin-7 -
viamino|pyrimidine-S-carboxande;

2-[{6-methoxy-2-methyl-1.2.3 d-tetrahydrotsoqunolin-7-vDamino]-4-{ {2-
{(triffuoromethy Dsulfanyl{phenvi} amino)pyvrimidine-3-carboxamide;

4-{{2-{(difluoromethoxy jphenyllamino }-2-[{6-methoxy-2-methy1-1,2,3 4~
tetrahydrotsoquinolin-7-yanunolpyrimidine-5-carboxamide;

2-{{6~methoxy-2-methyl-1,2,3 4-tetrahvdroisoquinolin-7-vhamino}-4- {2~
{triffucromethoxy yphenyliamine} pyrimdine-3-carboxamide;

4-[{2-bromophenyHanuno}-2-{ {Z-methoxy -4-{4-(morpholin-d-y1}piperidin-1-
viiphenyljamino)pynmidine-3-carboxamide;

2-{{6~-methoxy-2-methyl-1,2,3 4-tetrahydroisoquinolin-7-y 1 aming}-4-{{2-
{phenylearbamoviiphenyDamimo)pyrinmidine-5-carboxamide;

4-{(2-{cvclopropylcarbamoyhphenylanmuno}-2-({6-methoxy-2-methyi-1.2.3 4-
tetrahydrotsoquinolin-7-yllammojpyrimidine-3-carboxamide;

4-{2-acetyi-1,2 3 d-tetrahy droisoqunolin-S-yanno |- 2-{ {(6-methoxy-2-methy I-
1,2.3 4-tetraby drotsoquinolin-7-vBaminojpyninudine-3-carboxarmde;

2-{{6~-methoxy-2-methyl-1,2.3 d-tetrahydrotsoquinolin-7-yjarmino}-4-{{ 2-methyl-
1,2.3,4-tetrahy droisoquunolin-3-yBaminopy rinudine-S-carboxamide;

4-{{2-(2-hydroxvpropan-2-ylphenvijamino} -2-[(G-methoxy-2-methvl- 12,3 4-
tetrahy drowsoquinolin-7-yhamanolpyrimidine-S-carboxamide;

2-{{ 6-methoxy-2-methvl-1,2,3 4-tetrahvdroisoquinolin-7-viyamino}-4-
{phenylammo)pyrimidine-3-carbohy drazide;

10,28-dilluoro-23-methoxy-2,4.8,18, 29-pentaazapentacyclo-
[16.5.3.2~9,12~1~3,7~.0~21 25~ nonacosa-1{23},3(291.4,6.9,11,21.24,27-nonaene-6-

carboxamude;
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2-{{I-cyclopropyi-6-methoxy-2-methyl-1,2,3 4-tetrahydroisoquinolin-7-vamino-4-
{(Z-(trifluoromethy Dpheny Damino)pyrimidine-S-carbosamide;

2-((1~cyclopropyvl-6-methoxy-2-methyl-1,2.3 4-tetraby drotisoguinclin-7-y Baroino -4~
{((2-{trifluoromethy Dphenyanuno pyrimdine-5-carboxamide;

4-{(2-fluoro-6-{influoromethylyphenyaming }-2-({6-methoxy-2 -methyi-2° 3'-
dihydro-1H-spirofcyclopropane-1 4" tsoquinolin}-7-y Damno)pyrimidine-S-carboxamide;

4-{{ 2-bromophenyyaming)-2-({rrans)-2-(1 -methyl- 1 H-pvrazol-4-vhcyclopropane-1 -
carboxamido jpyrimdine-3-carboxamide;

4-1(2-bromophenyDamino |-2- {[{1R, 3R }-2-ethyl-3-(1-methy - 1H-pyrazol-4-~
vievclopropane-1-carbonyljanuno} pyrimidine-S-carboxanmude;

4-{(2-fluoro-6-{ I-methoxyethvhphenvhanumno-2-({6-methoxy -2-methyl-1,2,.3 4-
tetrahy drotsoquinolin-7-yDamino)py sinndine-S-carboxamide;

4-{{2-fluoro-6-{1 -hy droxyethy BphenvDaroing)-2-({6-methoxy-2-roethvi-1,2.3 4-
tetrahy drotsoquinelin-7-ylJanminopyriridine-3-carboxamide;

2-{{6~methoxy-2 3-dimethvi-1 2 3 4-tetrahvdroisoquinolim-7-vhamino y-4-({2~
{triffuoromethyiphenvhaminopyrinuding-3-carboxamide;

2-{{6-isopropyl-3-0x0-3,6,7 §-tetrahvdro-4H-pyrazolof1,5-d]{1,4}diazepin-2-
vhanmino-4-((1,2.3 4-tetrahy droisoguinolin-3-yamino)pyrinudine-S-carboxamide;

4-{{1-0x0-1,2,3 4-tetrahy droisoquinolin-3-y Jamino -2-(phenvlaminoypy rimidine-5-
carboxamide;

2-{14-{1-cvanocyclopropyhphenvljanuno -4-{{1-ox0-1.2, 3 4-tetrahydroisoquinolin-S-
vhamino{pyrimidine-S-carboxamide;

2-413-(2-cvanopropan-2-vphenvljamino} -4-{{1-ox0-1,2,3 4-tetrahy droisoquinolin-3-
vhamino]pyrimidine-S-carboxanude;

2-{13-(1~cvanocyciopropvl jphenyljamino }-4-{(1-oxo-1,2.3 d-tetrahydroisoquinoln-5-
vhammolpyrimidine-S-carboxamide;

2-f{4-fluorophenvharmno]-4-{(1-oxo-1,2.3 d-tetrahy droisoquinoiin-5-
vhamino|pyrinedine-3-carboxamide;

2-{{3-chlgro-4-fluoropheny hamino|-4-{1-0x0-1,2,3 4-tetrahy droisoguinolin-5-
vhamino]pyrimidine-S-carboxamide;

4-[(1-ox0~1,2.3 4-tetraby drotsoquinolin-S-yDaroino}-2-{[4-
(trifluoromethyDphenyljaminof pyrimidine-5-carboxamide;

2-{{{(1R)-1-(4-fluorophenyliethyilamino }-d-f{1-ox0-1,2,3 4-tetrahy drotsoquinolin-5-

vhamimo]pyriniding-5-carboxamide;
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2-{{4-ethviphenylammo}-4-{(1-ox0-1,2 3 4-tetrahv droisoqunolin-5-

vhamino|pyrimidine-S-carboxamide;

2-(3-Buorophenyhanuno}~4-{{1-ox0-1,2,3 4-tetrahv droisoquinolin-3-

vhamino]pyrimidine-S-carboxanude;

2-1(2, 3-dirvethyiphenyiamino-4-{(1 -oxo-1,2,3 4-tetrahv drotsoquinolin-5-

vhamino]pyrinudine-5-carboxamide;

2-{{4-cyclopropyi-3-methylphenylamino-4-[(1-0x0-1,2.3 d-tetrabydroisoquinolin-3-

vhamino|pyrimidine-S-carboxamide;

2-{{4~-cyclopropyiphenvbamino]-4-(1-ox0-1,2,3 4-tetrahy drotsoquinolin-5-

viamino|pyrimidine-S-carboxande;

2-[(naphthalen-1-vhanumo-4-[{1-ox0-1.2.3 4-tetrahvdroisogquinolin-5-

viamino]pyrimtdine-S-carboxamide;

2-[{Z-ethyiphenyDamino}-4-[(1~ox0-1,2,3 4-tetrahvdroisoguinolin-5-

vijarnojpyrinudine-S-carboxamide;

2-{{3-{diftuoromethoxy jphenytjamino}-4-{{1-oxo-1,2,3 4-tetrahy drotsoquuinolin-5-

vhamnofpyrimidine-S-carboxamide;

2-(2.4-diffuorophenyDanuno}-4-[{1 -0x0-1,2,3 4-tetrahydroisoquinolin-3-

vhanuno]pyrimidineg-5-carboxamide;

4-f{1-0x0-1,2,3 4-tetrahy droisoquinolin-3-yDaminoi-2-{| 3-

{trifluoromethyDphenyliamino} pynmidine-3-carboxamide;

2-[(3-methylphenvljamino}-4-[{1-ox0-1,2 3 4-tetrahvdroisoquinolin-5-

vijamino{pyrimidine-S-carboxamide;

2-}{(3-tert-butylphenyDamino}-4-[(1-oxo-~1,2, 3,4~ tetrahy drotsoquinolin-S-

vianunolpyrimidine-S-carboxamude;

2-{{3~chlorg-d-(difluoromethoxy jpheny! januno } ~4-{{ 1-ox0-1 2,3 4-

tetrahydrotsoquinolin-S-yDamnofpy sinudine-S-carboxamide;

2-[(3,5-diroethylphenyDamino-4-[(1-oxo-1,2.3 4-tetrahy droisoquinolin-5-

vhammo|pyrinudine-3-carboxamide;

2-{{1-{2-fluoropheny Beyclopropytlamino b -4-{(1-0x0-1,2,3 4-tetrahy droisoquanolin-3-

vhamino]pyrimidine-S-carboxamide;

2-{1(2.6-dichloropheny Dmethyliamano}-4-[{1-oxo-1

viiamino|pyrimidine-S-carboxanude;

A-tetrahy drotsoquinelin-3-

2-{(3-cyclopropyiphenyljamino]-4-{{1-ox0-1,2 3 4-tetrahy droisoquinol in-5-

vhamino]pyrimidine-S-carboxamide;
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2-{(3~chlorg-2-methyiphenyDamino|-4-{(1-oxo-1,2,3 4-tetrabydroisoquinolin-5-
vhamino|pyrimidine-S-carboxamide;

2-{{2-(difluoromethoxy phenyllanuno {-4-{{1-ox0-1.2,3 d-tetrahy drosoquinohn-5-
vhamino]pyrimidine-S-carboxanude;

4-f(1-0x0-1,2,3 d-tetrahy droisoqunolin-3-y1 lamine-2- { [ 3-(propan-2-
viyphenyliamino] pyrimidine-5-carboxamide;

2-{{3-methvi-3-(irifluoromethy Hphenyljamino} ~4-{(1 -ox0-1,2,3.4-
tetrahydrotsoquinolin-S-vi}ammo|pyvrimidine-3-carboxanude;

2-{{4-fooro-3-methyiphenyDamino]- -oxo-1,2,3 4-tetrahydroisoquenolin-3-
yhanunolpyrimidine-S-carboxamide;

2-1(3.5-dithuorophenyDanuno}-4-{{1 -oxo-1,2.3 4-tetrahvdroisoquinolin-5-
viammolpyrimidine-5-carboxamide;

2-{{2-methvi-5-{triflucromethyDphenyljanuno} ~4-[(1-ox0-1,2,3 4
tetrahy drotsoquinelin-5-ylanminolpyrimidine-3-carboxamude;

2-{{5-chloro-Z-methoxyphenylDamino}-4-f{1-ox0-1,2,3 4-tetrabivdroisoquinolin-5-
vhammno{pyrimidine-S-carboxamide;

2-[(2,3-dihydro-1H-inden-d-yhanuno}-4-[(1 -ox0-1,2,3 d-tetrahv droisogquinolin-5-
vhanunolpyrimidine-5-carboxamide:

2-{{4-tert-butylpheny Damino[-4-f{ 1-0x0-1,2,3 4-tetrahv droisoquinolin-5-
vhaminolpyrimiding-3-carboxamide,

2-[(2,5-dimethylphenylyamino}-4-[{1-0x0-1,2.3 4-tetrahvdroisoquinolin-5-
vhamino{pyrimidine-S-carboxamide;

2-{{4-Buoro-3-{irfluoromethy hphenvijamino f-4-[{(1-oxo0~1,2,3,4~
tetrahydroisoquinolin-5-vlammolpyrumdine-S-carboxamide;

4-f{1-ox0-1,2 3 d-tetrahvdroisoquinolin-S-vhamino}-2-{{{4-
{triftuoromethyhphenvi

2-4(2

methyl} amino)py rimidine-S-carboxamide;
J-diftuoro-d-methyiphenyDamno-4-{(1-oxo-1.2,3 4-tetrahy droisoguinohn-3-
vhamino|pyrinedine-3-carboxamide;

2-{(3,5-difluorg-d-methoxy phenvhanuno}-4-[{(1-ox0-1,2,3 4-tetrahvdroisoquinotin-S-
vhamino]pyrimidine-S-carboxamide;

2-{{4-fuoro-2-methoxyphenyDamino}-4-[{(1~ox0-~1,2.3 4-tetrabv drotsoquinolin-5-
vhamino |pynmidine-5-carboxanude;

2-{i 2-fhuoro-3-(trifluoromethyl phenyljamine } -4-f{ 1-ox0-1,2.3 4~

tetrahy drowsoquinolin-S-yhamino|pyrimidine-S-carboxamude;
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2-{{ I-benzothiophen-4-vhamino}-4-{{1-o0x0-1,2,3 4-tetrahy drotsoguinolin-5-
vhamino|pyrimidine-S-carboxamide;

4-f{1~ox0-~1,2.3 4-tetrabvdrotsoquinolin-S-vHamino}-2-4[4-(2,2,2-
riftuoroethyhiphenyijamino} pyrinmudine-5-carboxamide;

2-[(2-methoxypyridin-3-vhamino]-4-{{1-0x0-1,2,3 4-tetrahydroisoquinolin-3-
vhamino]pyrinudine-5-carboxamide;

d-{cy cloheptyiaming}-2-[{6-methoxy-2-methyl-1.2,3 4-tetrahv droisoquinolin-7-
vhamino|pyrimidine-S-carboxamide;

4-{cyclohesviamine}-2-{ (G-methoxy-2-methyvl-1,2,3,4-tetrahy drotsoquinolin-7-
yhanunolpyrimidine-S-carboxamide;

4-{cvclopentyiamino}-2-{{6-methoxy-2-methyi-1,2 3 d-tetrahvdroisoquinolin-7-
viammolpyrimidine-5-carboxamide;

4-f{bicyclof 1. 1 Hipentan-2-yhamino |- 2-[{6-methoxy-2-methyl-1,2 3 4-
tetrahy drotsoquinelin-7-vlJanminolpyrimidine-3-carboxamide;

d-f(cis-d-aminocy clohexyhamino}-2-{ (6-methoxy-2-methyi-1,2.3 4-
tetrabydroisoquinolin-7-vDammolpyrimidine-3-carboxamide;

4-{{{1R)-1~cyclohexyiethyljamuno}-2-[{6-methoxy-2-methy1-1,2,3 4-
tetrahydrotsoguinolin-7-yamino]py rinudine-5S-carboxamide;

4-{(18)1-cvelohexylethyvijamino - 2-[{(6-methoxy-2-methvi-1,2,3,4-
tetrahydrotsoquinolin-7-yhaminolpy rimidine-S-carboxamide;

2-[{6-methoxy-2-methyl-1.2,3 4-tetrahvdroisoquinolin-7-vhamino -4~ { [ (3R, 45 )}-4~
{methyisulfanvhoxolan-3-yljamino} pyrinudine-S-carboxamide;

4- {142, 3-diftuoropheny Dmethyljamino } -2-[{G-methoxy-2-methy]- 1,23 4-
tetrahydroisoquinolin-7-vlammolpyrinudine-5-carboxamde;

2-[{6-methoxy-2-methyl-1,2.3 d-tetrahydroisoquinolin-7-vhammo|-4-{[{4aR 7aR }-
setahydro-1H-cyclopentalbipyridin-3-yljamme j pyrimidine-5-carboxamude;

4-{(1-cvclopropyipyrrolidio-3-vhaminol-2-{G-methoxy-2-methyl-1,2,3 4-
tetrahy drowsoquinolin-7-yhamunojpyrimidine-S-carboxamude;

2-{{6-methoxy-2-methvl-1,23 4-tetrahvdroisoquinolin-7-vhamino}-4-{ (3~
phenyicyclopenty Daminolpy ninidine-S-carboxamide;

moethyl 7-({5-carbamovl-2-[{6-methoxy-2-methy i~ 4-{etrahy drotsoquinolin-7-
vhamino |pyrimidin-4-vi famunoybicyclo]3.3. 1 jnonane-3-carboxylate;

4-{ (18 4R )-bicyclof2. 2 1iheptan-2-vijamino } -2-[{6-methoxy -2-methvi-1,2.3 4-

tetrahy drowsoquinohin-7-yhamino|pyrimidine-S-carboxamude;
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2-{{ 6-methoxy-2-methyl-1,2,.3 4-tetrahvdroisoqumolin-7-vlyaminoj-4-
[{tricvelo]4.2.1.0~2,5~nonan-3-yDamno jpyrimidine-S-carboxamide;

2-[{6-methoxy-2-roethyl-1,2.3 4-tetrabydroisoquinolin-7-vlarsino}-4-{ {4~
{trifluoromethyvieyclohexyljamino pyrimidine-S-carboxamide;

4-{cis-4-{dnmethylaminojcvclohexyliamino} -2-{ (b-methoxy -2-methyi-1,2 3 4-
tetrahy drotsoquinohin-7-yhaminofpysimidine-S-carboxamide;

2-[{6-methoxy-2-methyl-1.2,3 4-tetrahvdroisoquinolin-7-vhanuno}-4-{ {{2-
{trifluoromethoxy yphenylimethyl} amino jpyrimidine-S-carboxamide,

4- {812, 3-difluoropheny Dethy Hamino } -2-[{(6-methoxy-2-methyl-1,2,3,4~
tetrahydroisequinolin-7-vlamino]pyrimadine-5-carboxamide;

4-H(AR)-1-(2,3-difluorophenyljethvijamine | -2-[{6-methoxy-2-methyl-1,2,3.4-
tetrahy drotsoquinolin-7-yDaminofpy sinudine-S-carboxamide;

2-f{6-roethoxy-2-methyl-1,2,3 4-tetrahy droisoquinohin-7-vhamuino}-4-{ {{2-
{triflucromethyphenvlimethvl} aminojpynimidine-S-carboxanude;

2-{{6~methoxy-2-methyl-1,23 4-tetrahvdroisoquinolin-7-vhamno}-d-{ { 1-{2-
{triftucromethyliphenvljethyl} aminolpy noudine-S-carboxamide,;

4-{{{2-ethoxyphenymethyljamino} -2-[(6-methoxy-2-methyi-1,2,3 4~
tetrahydrotsoguinolin-7-yamino]py rinudine-5S-carboxamide;

4-{( 5, 6-difluore-2, 3-dihy dro-1 H-inden-1 -vijamino - 2-{{6~-methoxy-2-methyi-1,2,3 4~
tetrahydrotsoquinolin-7-yhaminolpy rimidine-S-carboxamide;

4-[{6-fluoro-2.3-dihydro-1H-mmden-1-yhBamino|-2-{{6-methoxy-2-methyi-1.2,3 4~
tetrahydrotsoquinolin-7-ylJammolpyrimidine-3-carboxamide;

2-[(6-methoxy-Z-methyl-1,2,3 4-tetrahvdroisequmolin-7-vDamino}-4- {{{(1 R, 3r,55)-8-
methvi-8~arabicyelo{3.2 1 octan-3-vljamino | pyrimudine-3-carboxamde;

4-f{8-azabicyclo{3 2 1}octan-3-vhamnoi-2-{{6-methoxy-2-methyi-1,2 3 4~
tetrahy drotsoquinolin-7-yhamnofpy rinudine-S-carboxamide;

4-{{(1R.258)-2-{(methosvmethvlcyclopeniviiamine }-2-{(6-methoxy-2-methy 11,23 4~
tetrahy drowsoquinolin-7-yhamunojpyrimidine-S-carboxamude;

2-{{6-methoxy-2-methyl-1,2,3 4-tetrahvdroisoquinolin-7-viamino}-4-{ (frans-4-
methyicyclohexylaminofpyvrimidine-3-carboxamude;

4-[(3-azabicvelo] 3.2, 1Joctan-8-vhamino}-2-{{(6-methoxy-2~-methyi-1,2,3,4-
tetrahydroisoquinolin-7-yljamimolpyrinudine-S-carboxamide;

4-{{4-methoxycyclohexyaminoi-2-{ (6-methoxy-2-methvi-1,2.3 4-

tetrahy drowsoquinohn-7-yDaminofpyrivaidine-S-carbosamide;
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4-{{{1R 2R)-2-¢hydroxymethyijcvelohexyljammo }-2-[{6-methoxy-2-methyl-1,2,3 4~
tetrabydrotsoquinolin-7-vDammolpyvrimdine-3-carboxamide;
4- IR 2R -2+ diftuoromethy Deyclohexv amino} -2-[(6~methoxy-2-roethyl-1,2.3 4~
tetrahydrotsoquinolin-7-yyamimo|pyrinudine-5-carboxamide;
4-[(T-methoxy-2,3-dihydro-1H-inden~- 1y Damino}-2-{ {6-methoxy-2-methyl-1 2.3 4-
tetrahy drotsoquinohn-7-yhaminopysimidine-S-carboxamide;
2-[{6-methoxy-2-methyl-1.2,3 4-tetrahvdroisoquinolin-7-vhanuno}-4-{ {{3-
(trifluoromethylphenylmethyl f ammo jpyrimiding-3-carboxanude;
4-{bensylamino}-2-[(6-methoxy-2-methvl-1,2,3,4-tetrahy drotsoquinolin-7-
viamino|pyrimidine-S-carboxande;
4-{H{(18¥-2.3-dthvdro-1H-inden-1 -vljanuno} -2-[{6-methoxy-2-methyl-1.2,3 4-
tetrahy drotsoquinolin-7-yDaminofpy sinudine-S-carboxamide;
4-1(3,3-difluorocyclopentyDanuno-2-[(G-methoxy-2-methyl-1,2,3 4-
tetrahydrotsoquinolin-7-yanunolpynmidine-S-carboxamide;
d-f{cis-4-ethynyleyclohexyhamino}-2-{{6-methoxy-2-methyl-1,2 3 4-
tetrahydroisoguinolin-7-vjammolpyrimdine-3-carboxamide;
2-[{6~-methoxy-2-methyl-1,2.3 d-tetrshydroisoquinolin-7T-vharvino}-4-{ (1R, ZR)-2-
{prop-2-ya-1-vheyclopentyljamino} pyrinudine-3-carboxamide;
2-{{6-methoxy-2-methyl-1,2,3, 4-tetrahy droisoquinolin-7-yhamino |-4-{[{1R.28)-2~
methvicyclohexylamino { pyrimidine-S-carboxamide;
4-{H{IR.ZR)-2-(2-hydroxypropan-2-vieyclohexyljamino } -2-{{6-methoxy -2-methyi-
1.2,3 4-tetrahy droisoquinolim-7-vDanunofpvrimidine-3-carboxanuide;
4-{H{185)-2-hydroxy--phenylethyllamino} -2-[(6-methoxy~2-methyl-1.2 3,4~
tetrahydrotsoquinolin-7-vjamimo]py rinudine-5-carboxande;
4-{{{(18)-2-hvdroxy-1-phenyvlethyljamino} -2-{{1-0x0-1 3-dihvdro-2-benzofuran-5-
viamino]pyrimidine-S-carboxamide;

2-[{6-methoxy-2-methyl-1.23 d-tetrahydrotsoquinolin-7T-vhamino-4-{{{2,3,6-
triftuorophenyUmethylamne b pyrinudine-5-carboxanude;

4-[H{1R)-6-fluoro-1,2,3, 4-tetrahv dronaphthalen-1-yHamino } -2-{{G-methoxy-2-
methyl-1,2,3,4-tetrahy drotsoquinolin-7-yhamino]pyrimidine-S-carboxamide;

4-{H{18)-6-thuoro-1,2,3, 4-tetrahy dronaphthalen-1-ylarino } - 2-[{6-methoxy -2-roethy -
1,2.3 4-tetrahydrotsoguinolin-7 -y jaminofpyrinudine-5-carboxamide;

4-{ {18 1-cyvelohexyl-2-hydroxyethyllamino | -2-[ {6-methoxy-2-methyl-1,2.3 4-

tetrahy drowsoquinohn-7-yDaminofpyrivaidine-S-carboxamide;
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4-{{¢1S)-1-cyclohexyl-2-hydroxvethyvijamino }-2-{ (1-methyl-1H-pyrazol-4-
vhamino|pyrimidine-S-carboxamide;
4-[{5,6-difhuoro-2 3-dihvdro~- 1 H-inden~ 1 ~vhanuno-2- {{ 1 {pipenidin-4-y1)- 1 H-
pyvrazol-4-yljamino} pyrinudine-S-carboxamide;
4-(§5,6-diftyore-2, 3-dihy dro- 1 H-inden- 1 -viamino - 2-{{(6-methoxy-2-methy1-1,2 3 4~
tetrahy drotsoquinohin-7-yhaminofpysimidine-S-carboxamide;
4-(3,6~difluoro-2,3-diltydro- 1 H-inden-1-vhamino -2-{{6-methoxy-2-methy1-1,2,3 4-
tetrahydrotsoquinolin-7-yl}ammolpyrmidie-3-carboxamde;
4-1(5,6-difuoro-2, 3-dihydro~- 1 H-inden-1 -y Bamino -2-{¢ 1, 2,3 4-tetrahy drorsoquinolin-
7-yhamino]pyrimidine-S-carboxamide:
4-1(5 6-dithuoro-2 3-dihvdro-1H-inden-1-vhamino|-2-{{6-fluoro-2-methyl-1,2 3.4~
tetrahy drotsoquinolin-7-yDaminofpy sinudine-S-carboxamide;
2-f{6-roethoxy-2-methyl-1,2,3 4-tetrahy droisogunchin-7-vhanuoo-4-{{ {pyndin-4-
Dmethyllamino} pyrimudine-5-carboxanude;
d-{{imdazol 1 2-alpyridin-3-yDmethyHamino } -2-[{6-methoxy-2-methyl-1,.2.3 4~
tetrahydroisoguinolin-7-vjammolpyrimdine-3-carboxamide;
4-{{€2-hy droxyphenvhmethyljamino} -2-[{6-methoxy-2-methyi-1,2.3 4-
tetrahvdroisoquinolin-7-yhaminolpyrinidine-3-carboxamide;
4-{i(3-¢yanophenylmethyllaming }-2-{{6-methoxy-Z-methvl-1,2,3 .4~
{etrahydrotsoquinolin-7-yhaminolpyrimidine-S-carboxamide;
4-{{{4-cvanopheny Dmethyljamino }-2-[{6-methoxy-2-methyl-1,2,3 4-
tetrahydrotsoquinolin-7-viyaminolpyrimidine-3-carboxamide;
2-{{6~-methoxy-2-methyl-1,2,3 4-tetrahvdroisequinolin-7-vhanino}-4- { {1, 3-thiazol-
2-yhmethvlanuno} pyrimsidine-S-carboxamide;
2-[{6-methoxy-2-methyl-1,2 3 d-tetrshydroisoquinolin-7-vhamno}-4-{ {{4-
(triftuoromethyhphenviimethyl} amino)py rimuidine-S-carboxamide;
4-{{{1R.2R}-2-(hvdroxvmethy -2 3-dihyvdro-1 H-inden- 1 -vHamino } - 2-[{G-methoxy-2-
methyvi-1,2.3 4-tetrahvdroisoquinolin-7-vhaminopyrimadine-S~carboxamide;
4-{{¢18 2R -2-hvdroxy -2, 3-dihvdro-1H-inden- E-vljamino § - 2-{(6-methoxy-2-methvi-
1,2,3 A-tetrahy droisoquinolin-7-vDamino}pyrmidine-3-carboxamide;
4-{I{(1R 282 -hydroxy-~2,3-dithydro-1H-~nden- 1 -ylamino }-2-[{6-methoxy-2-methyi-
1,2.3 4-tetrahydroisoguinolin-7 -y jaminofpyrinudine-5-carboxamide;
4- (1R 2R}-Z-hvdroxy-2,3-dihy dro-1 H-inden-1-yHamino -2-{ {(6-methoxy -2-methyi-

12,3 4-tetrahy drotsoquinohin-7-yDaminofpysimidine-S-carboxamude;
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4- {H{18,28)-2-hvdroxy-2,3-dihydro- 1 H-inden- -y Hamino } - 2-[{6-methoxy-Z-methyl-
1,2,3 4-tetraby droisoquinolin-7-vhammopvnimidine-5-carboxamde;

4-{{t1 R)-2,3~dihy dro- TH-inden- LyHarono} -2-[(6-methoxy - Z-roethyi-1,2.3 4~
tetrahydroisoquinolin-7-ylaminofpyrinudine-S~-carboxamide;

4-1(5,7-diftyoro-2, 3-dihy dro- 1 H-inden- 1 -vamino - 2-{{(6-methoxv-2-methy1-1,2 3 4~
tetrahy drotsoquinohin-7-yhaminofpysimidine-S-carboxamide;

4-[{6-methoxy-2,3-dthvdro-1 H-inden-1-ylyanuno}-2-[(6-methoxy-2-methyl-1,2,3 4-
tetrahydrotsoquinolin-7-yl}ammolpyrmidie-3-carboxamde;

4-1(4,7-difuors-2, 3-dihydro~- 1 H-inden-1 -y Damino -2~ [{ 6~-methoxy-Z-methyl-1,2,3 ,4-
{eirahydroisoquinolin-7-vjamino]pyninudine-5-carboxamide;

2-[{6-methoxy-2-methyl-1.2.3 d-tetrahydrotsoqunolin-7-vDamino|-4-[{6-methyl-2 3-
dihydro-1H-inden-I-vhamino{pyrimidine-5-carboxamide; and

2-f{6-roethoxy-2-methyl-1,2,3 4-tetrahy drossogunohn-7T-vhanuoo(-4-{{ {pperidin-4-
vimethvljamine} pyrinudine-5-carboxanide;
or a pharmaceutically acceptable salt thereof.

Alternaie embodiments of the present invention may also exclude any of the
compounds which are recited i the hist above.

In one embodiment, the present invention is & composition comprising a compound of
formula & 11, Ha, Hb, lic, Id, Hi, Hig, b, Hic, HId, IV, IVa, IVD, or a pharmaceutically
acceptable sall thereof, and at least one pharmaceutically accepiable carrier,

In another embodiment, the present invention ts a method of treating cancer.
metastasis, inflammation and auto-imumune pathogenesis comprising adminisiering to a
patient in need thereof a composttion of formula 1, 11, Ha, b, He, Hd, TH, Hia, b, e, Hd,
IV, IVa, IVh, or a pharroaceutically acceptable salt thereof,

in another embodiment, the present invention is the use of a compound of formula [
H, Ha, Iib, Hc Hid, Hi Hia b, Hic, Hid, IV, IVa, IVD, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament {or treating cancer, metastasis, inflammation and
auto-immune pathogenesis.

in angther embodiment, the present invention includes compounds of formula §, 1,
Ha, b, He, Hd, HE Ha, Hib, [He, Hid, 1V, IVa, IV, or a pharmaceutically acceptable salt
thereof, for use in the {regtment of cancer, metastasis, inflammoation and anfo-inunune

pathogenesis.
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Also disclosed herein 1s a method of inhibiting activity of haematopoietic progenttor
kinase 1 (HPK1) comprising contacting HPK1 with a compound disclosed heremn, or a
pharmaceutically acceptable salt thereot

Also disclosed herein 1s a method of treating cancer, metastasis, inflanunation and
auto-tmmune pathogenesis, compnsing administering to a patient suffening from at least one
of smd diseases or disorder an effective amowunt of a cornpound disclosed herein, or a
pharmaceutically accepiable salt thereof.

Also disclosed herein ts a method of treating melanoma in a patient comprising
administering to said patient an effective amount of a compound disclosed herein, or a
pharmaceutically acceptable salt thereof

The present mvention relates to compounds and compositions that are capable of
inhibiting the activity of HPK 1. The mvention features methods of treating, preventing or
ameliorating a disease or disorder in which HPK plays a role by adrovustering to a patient in
need thereof a therapeutically effective amount of 3 compound of Formula (1), ora
pharmaceutically acceptable salt thereof. The mvention also features methods of treating,
prevening or ameliorating a disease or disorder i which HPK1 plays a role by adnunistenng
10 a patient n need thereof a therapeutically effective amount of a compound of Fornula (I1),
or a pharmaceutically accepiable thereof The methods of the present invention can be used in
the treatment of a vaniety of HPK1 dependent diseases and disorders by inhibiting the activity
of HPKI enzymes. Inhibition of HPK 1 provides a novel approach (o the treatment,
prevention, or amelioration of diseases mcluding, but not limited to, cancer and metastasis

Farther disciosed herein 15 a compound disclosed herein, or a pharmaceuticaily
acceptable salt thereof, for use in therapy. Tn one embodiment, disclosed herein is the use of a
compound disclosed herein, or a pharmaceutically acceptable salt thereof, for the preparation
of a medicament for use in therapy.

"Alkyi" refers to both branched- and straight-chain saturated aliphatic hvdrocarbon
groups of 1 to 18 carbon atorns, or more specifically, 1 to 12 carbon atoms. Examples of such
groups include, but are not himuted to. methvl (Me), ethyl (E6, n-propyt (Pr), n-butyl (Bu), n-
pentyl, n-hexyl, and the isomers thereof such as isopropyl (1-Pr), isobutyl (1-Buy, sec-butvl (s-
Bu}, fert-buty] (1-Buy, tsopentvl, and isohexyl. Alkyl groups may be optionally substituted
with one or more substituents as defined herein. “C | atkyl" refers to an alkyl group as

defined herem having 1 to 6 carbon atoms.
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“Cycloalkyl™ refers to a non-aromatic ring system comprising from 3 to 6 ring carbon
atoms. Non-hmiting examples of monoeyclic eveloalkyl mclade cvelopropyl, evelobutyl,

cyclopentvi Nouo-liraiting examples of cycloalkvl additionally include hicyclic spiro-

cycloalkyl including spirohexane { A ).

"Aryl” refers to an aromatic monocvelic or muldticyclic ring molety comprising 6 to 14
ring carbon atoms, or more specifically, 6 to 10 ring carbon atoms. Monoeyclic arvl rings
mnclude, but are not limited to, pheryt Multicvchic rings include, but are not himited to,
naphthyl and bicvelic rings wherein phenyl s fused 1o a U cyeloalkyvi or C, scveloalkenyl
ring. Aryl groups may be optionally substituted with one or more substituents as defined
heremn. Bonding can be through any of the carbon atous of any ring.

‘H’ refers to hydrogen.

“Halo™ or “halogen” refers to fluoro, chloro, bromo or 1odo, unless otherwise noted.

"Heterocycle™ or "heterocyelvl” refers o a saturated, partially unsabirated or aromatic
ring motety having at least one ring heteroatorn and at least one ning carbon atom. In one
embodiment, the heteroatom 1S oxvgen, sulfur, or nitrogen. A heterocvele containing more
than one heteroatom may contain different heteroatoms. Heterogyelyvl moieties melude both
monocyelic and multicychic {e.g., bieyclic) ning moieties. Bigvelic ring moielies mclude
fused, spirocycle and bridged bicyclic rings and may comprise one or more heteroatoms in
etther of the rings. The ring attached to the remainder of the molecule may or may not contain
a heteroatom. Either ring of a bicvclic heterocycle may be saturated, partially unsaturated or
aromatic. The heterocycle may be attached to the rest of the molecule via a nug carbon atom,
aring oxygen atom or a ring nitrogen atom. Non-limiting examples of heterocycles are
described below.

In one embodiment, partially unsaturated and aromatic 4-7 roerbered monocyclic
heterocyelyl moteties include, but are not hioited to, 2 3-dihvdro-1,4-dioxinyl,
dibvdropyranvl, dihvdropyrazinyl, dihydropynidazinyl, dibydropyndinyl, dihydropvrimidinyl,
dibvdrotniazolyl, furanyl, inudazolvl, isothiazolvl, isoxazolvl, oxadiazolyl, oxazolyl,
oxoimidazolidiovl, pyranyl, pyrazinyl, pyrazolvl, pyridazinyl, pyndinyl, pyrimadiovl,
pyvrrolyl, fetrahydropyrazinvl, tetrahydropyridazinyl, tetrahydropynidinyl, tetrahydro-
pyrimidinvl, tetrazolvl, thiadiazolvl, thiazolyl, thienvl, thiophenyl, and triazolyl.

In one embodiment, saturated 4-7 membered monocyclic heterocy clyl moieties
mnclude, but are not limited to, azetidinyl, 1 4-dioxanyl, hexahydroazepinyl, morpholinyl, 1 4-
oxazepanyl, oxazolidinvl, oxetanvl, piperazinyl, piperidinyi, pynidin-2-onvl, pvrrolidinyl,
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tetrahydrofuranyi, tetrahydropyranvi, thiomorpholmyl, tetrahvdrothienyl, and
tetrabydrothiophenvl. In one embodiment, a saturated 4-7 membered monocyelic
heterocvelyl s azetidinvl

Heterocyclic groups may be optionally substituted with one or more substituents as
defined heremn,

“Optionally substitted” refers to “unsubstibuted or substitated,” and therefore, the
generic structural formulas described herein encompass compounds contaming the specified
optional substituent(s) as well as compounds that do not contaim the optional substituent{s).
Each substituent i3 independently defined each time it occurs within the generic siructural
formula definitions,

“Celite®R” (Fluka) diatonute 1s digtomaceous earth and can be referred to as "celite”.

Polvmorphism

A compound disclosed herein, mcluding a salt, solvate or hydrate thereof, may exist
i crystaliine form, non-crvstalline form, or a mixture thereof. A compound or a salt or
solvate thereof may also exhibit polymorphism, 1.e. the capacity of ocourring in different
crystalline forras. These different crystalline forms are typically known as "polvmorphs”.
Polymorphs have the same chemical composition but differ in packing, geometrical
arrangement, and other descniptive properties of crystalline solid state. Polymorphs, therefore,
may have different physical properties such as shape, density, hardness, deformability,
stahility, and dissolution properties. Polymorphs typically exhibit different melting points, IR
spectra, and X-ray powder diffraction patierns, all of which may be used for identification.
One of ordinary skill in the art will appreciate that different polvrnorphs may be prodaced, for
example, by changing or adjusting the conditions used wn crystallizing/recrystallizing a

compound disclosed herein

Optical Isomers - Diastereomers - Geometric Isomers - Tautomers
Included herein are various isomers of the compounds disclosed heremn. The term
"isomers” refers to compounds that have the same composition and molecular weight but
differ in physical and/or chemical properites. The structural difference may be in constituiion
{geometric isomers) ot in the ability o rotate the plane of polarized light (sterecisomers}.
egarding sterecisomers, a compound disclosed herem may have one or more
asymmetric carbon atom and may occur as mixtures (such as a racemic mixture} or as

individual enantiomers or diastereomers. All such isomeric forms are included heren,
233 -
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mehuding nuxtwres thereof. H a compound disclosed herein contains a double bond, the
substituent may be n the E or Z configuration. I a compound disclosed herein contains a
disubstituted cycloalkvl, the cycloalkyl substituent may have a cis~ or trans- configuration.
AH tautomeric forms are also mntended to be included.

Any asymmeinie atom (e g., carbon) of a compound disclosed herein, can be present
n racemic mixture or enantomerically enriched, for example the (R)~, (8§}~ or (R, §)-
configuration. In certain embodiments, each asymmetric atom has at least 50 % enantiomeric
excess, at least 60 % enanfiomeric excess, af least 70 % enantiomeric excess, at least 50 %
enanftomeric excess, at least 90 % enantiomeric excess, at least 95 % enantiomenc excess, or
at least 99 % enanfiomeric excess in the (R)- or (8)- configuration. Substituents at atoms with
unsaturated double honds may, tf possible, be present in cis- {Z)- or trans- {E}- form.

A compound disclosed herein, can be in the form of one of the possible 1somers,
rotamers, atropisomers, tautomers or muxtures thereof, for example, as substantially pure
geometric (cis or frans} isomers, diastercomers, optical 1somers {antipodes), racemates or
muxtures thereof,

Any resglting mixtures of 1somers can be separated based on the physicochemeal
differences of the constituents, inio the pure or substantially pure geometric or optical
isomers, diastereomers, racemates, for example, by chromatography and/or fractional
crvstallization,

Any resuliing racemates of the final compounds of the examples or intermediates can
be resolved into the optical antipodes by known methods, e.g., bv separation of the
diastereomeric salts thereof, oblained with an optically active acid or base, and liberating the
optically active acidic or basic compound. A basic motety may thus be emploved (o resolve
the compounds of the present mverntion into their optical antipodes, e.g.. by fractional
crvstallization of a salt formed with an optically active acid, e.g , tartaric acid, dibenzoyi
tartaric acid, diacetyl tartanic actd, di-Q,0'-p-toluovi tartaric acid, mandelic acid, malic acid
or camphot-1 O-sulforic acid. Racenuc corpounds can also be resolved by chural
chromatography, e.g.. high pressure liquid chromatography (HPLC) using a chural adsorbent.

Some of the compounds described hersin may exist with different points of
atiachment of hyvdrogen, referred to as tautomers. For example, compounds including
carbony! ~CH,C{0}- groups (keto forms} may undergo tautomerism to form hydronyl -
CH=C({OH)- groups {enol forns). Both keto and enol formos, individually as well as mixtures

thereof, are included within the scope of the present invention,
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Isotopic Vartations

Compounds disclosed herein, include unlabeled forms, as well as 1sotopically labeled
forros. Isotopically labeled corapounds have structures depicted by the fornulas given hereimn
except that one or more atoms are replaced by an atom having a selected atomuc mass or mass
number. Examples of isolopes that can be incorporated into compounnds disclosed herein
nclude isotopes of hvdrogen, carbon, nitrogen, oxygen, phosphorous, sulfur, fluorine, odine
and chloring, such as *H (i.e.. Deuterium or “D7). H, U, PC, 4C, PN, PN, 120, 170, 1#0,
2p g MR MY and **C1. The invention includes various isotopically labeled
compounds as defined herain, for example those into which radicactive isctopes, such as 'H
and HC, or those fnto which non-radioactive isotopes, such as “H and C are present. Such
isotopically labeled compounds are useful in metabolic studies (with (), reaction kinetic
studies {with, for example “H or “H), detection or imaging techniques. such as positron
ermssion tomography (PET) or single-photon enussion computed tomography (SPECT)
ncluding drug or substrate tissue distribution assays, or in radioactive treatment of patients.
Substitution with positron emitting isotopes, such as “C, F, 0 and PN, may be
particudarly desirable for PET or SPECT stadies.

Isotopically-labeled compounds disclosed herein. can generally be prepared by
conventional technigues known 1o those skilied in the art. Furthermore, substitution with
heavier 1sotopes, particularly deuterium (i.e., % or D) may afford certain therapeutic
advantages resulting from greater metabolic stability, for example mcoreased in vivo half-life

or reduced dosage requirements or an improvement in therapeutic index.

Pharmaceutically Accepiable Salts

The term "pharmaceutically acceptable salt" refers to a salt prepared from a
pharmaceutically acceptable non-toxic base or acid, including inorganic or organic base and
inorganic of organic acid. Salts derived from morganic bases mclude aluminum, ammonium,
calcium, copper, ferric, ferrous, lithium, magnesium, manganic salts, manganous, potassium,
sodium, zing, and the ke Particular erobodiments include armomonium, calciurm, magnesium,
potassium, and sodium salts. Salts in the solid form may exist in more than one crysial
siructure and may also be in the form of hydrates. Salis dernived {rom pharmaceutically
acceptable organic non-toxic bases include salis of primary, secondary, and tertiary amines,
substituted amines includimg naturally occurring substituted armines, cyclic amines, and basic

ion exchange resins, such as arginine, betaine, caffeine, choline, NN -dibenzylethylene-
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diamine, diethyvlamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine,
ethylenediamine, N-ethvl-morpholine, N-ethylpiperidine, glucamine, glucosamine, histidine,
hydrabaruine, wsopropyviamine, lysine, methyiglucanune, meorpholine, piperazine, pipetidine,
polyanune resins, procaine, purines, theobromune, triethylamine, tnmethylamine,
tripropylamine, tromethamine, and the like.

When a compound disclosed herein is basie, a salt may be prepared from a
pharmaceutically acceptable non-toxic acid, including an inorganic and organic acid. Such
acids include acetic, benzenesulfonic, benzoic, camphorsutfonic, citric, ethanesulfonic,
fumaric, gluconic, glutamc, hydrobromic, hydrochloric, 1sethionic, lactic, maleic, malig,
mandelic, methanssutfonic, mucic, nitnic, pamoic, pantothenic, phosphoric, succinic, sulfuric,
tartaric, p-toluenesulfonic acid, trifluoroacetic acid {(TFA}) and the hke. Particular
embodiments include the citric, hydrobromic, hydrochloric, maleie, phosphoric, sulfurie,

fumaric, tartaric and trifluoroacetic acids.

Methods of Use

Compounds disclosed heretn can inhibil activity of haemaiopotetic progenttor kinase
1 (HPK1). For example, the compounds disclosed herein can potentially be used to mhibit
activity of HPK1 1n cell or in an individual in need of modulation of the enzy e by
administering an effective amount of a compound.

Also disclosed hereim are mwethods of treating diseases assoctated with activity or
expression, including abnormal activity and/or overexpression, of HPK1 in an individual
{e.g., patient} by admunistering to the individual in need of such freatment an effective
amount or dose of a compound disclosed herein or a pharmaceutical composition thereof.
Example diseases can include any disease, disorder or condition that may be directly or
mndirectly linked to expression or activity of the HPK1 enzyme, such as over expression or
abnormal activity. An HPK1-associated disease can also inchude any disease, disorder or
condition that may be prevented, areliorated, or cured by modulating enzyme activity.

Examples of HPK1-associated diseases include cancer, metastasis, inflanunation and
auto-immune pathogenesis, Example cancers potentially treatable by the methods herein
mclude cancer of the colon, pancreas, breast, prostate, lung, brain, ovary, cervix, testes, renal,
head and neck, lymphoma, leukenmia, melanoma, and the ke, In some embodiments, the
cancer 13 selected from liposarcoma, neuroblastoma, gliohiastoma, bladder cancer,
adrenccortical cancer, mudtiple myeloma, colorectal cancer, non-small cell lung cancer,

oropharvngeal cancer, pems cancer, anal cancer, thyroid cancer, vagimal cancer, gastric
- 36 -
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cancer, rectal cancer, thvroid cancer, Hodgkin lymphoma and diffuse large B-cell lymphoma.
Another aspect of the invention relates to a method of inducing cell cycle arrest, apopiosis
tumor cells, and/or enhanced tumor-specific T cell sromuruty. The method comprises
contacting the cells with an effective amount of a compound of Fornwla (I}, In another
embodiment, the present invention relates to a compound of Formula (I) or a pharmaceutical
composition comprising a compound of the present invention and a pharmaceutically
acceptable carrier used for the treatment of cancers inchuding, but not limited 1o, liposarcoma,
newroblastoma, glioblastoma, bladder cancer, adrenocortical cancer, multiple myeloma,
colorectal cancer, non-small cell Tung cancer, oropharyngeal cancer, penis cancer, anal
cancer, thyrotd cancer, vaginal cancer, gastric cancer, rectal cancer, thyroid cancer, Hodgkin
lvmphoma and ditffuse large B-cell lymphoma. In some embodiments, adnunistration of a
compound of Formula (1) or a pharmaceutical composition comprising a compound of the
present invention and a pharmaceutically acceptable carrier mduces a change in the celf eycle
or cell viability

As used herein, the term "cell” is meant to refer 1o a cell that is in vilro, ex vivo or in
vive. In some embodiments, an ex vivo cell can be part of a fissue sample excised from an
organism such as a mammal. Tn some embodiments, an in vitro cell can be a cell in a cell
culture. In some embodiments, an it vivo cell is a cell living in an organism such as a
maninal,

As used herein, the term "contacting” refers to the bringing together of indicated
moieties in an in vitro system or an i vivo system. For example, "contacting” the HPK 1
enzyme with a compound disclosed herein includes the admmistration of a compound of the
present invention (o an mdividaal or patient, such as a human, as well as, for example,
miroducing a compound of the invention into a sample contairung a cellular or purified
preparation containing the HPK1 enzyme.

A subject admumstered with a compound disclosed herein, or 3 pharmaceutically
acceptable salt, solvate or hvdrate thereof, is generally a roanwoal, such as a human being,
male or female. A subject also refers (o cows, sheep, goats, horses, dogs, cats, rabbits, rats,
mice, fish, and birds. In one embodiment, the subject is a human,

As used herein, the lerms "ireatment” and "trealing” refer {o all processes wherein
there may be a slowing, interrupting, arresting, controliing, or stopping of the progression of
a disease or disorder that may be associated with HPK1 envyme activity. The terms do not

necessarily indicate a total elimination of all disease or disorder sympiloms. The terms also
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mechude the potential prophylactic therapy of the mentioned conditions, particularly in a
subject that 1s predisposed to such disease or disorder,

The terms "admimstration of " and or "adrumistering a” compound should be
understood to include providing a compound described heremn, or a pharmaceutically
acceptable salt, sobvaie or hvdrate thereof, and compositions of the foregoing o a subject.

The amount of a compound admunistered to a subject 1s an amount sufficient to inhibit
HPKI enzyme activity in the subject. In an embodiment, the amount of a compound can be
an “effective amount”, wherein the subject compound is admimstered in an amount that will
elicit a biological or medical response of a tissue, system, animal or human that is being
sought by a researcher, veterinarian, medical doctor or other cliucian. An effective amount
does not necessartly include considerations of toxicily and safety related fo the adnunistration
of a compound. It 1s recognized that one skilled in the art may affect physiclogical disorders
associated with an HPK1 enzyme activity by treating a subject presently aftlicted with the
disorders, or by prophylactically treating a subject likely to be afflicted with the disorders,
with an effective amount of a compound disclosed herein, or a pharmaceutically acceptable
salt, solvate or hydrate thereof

An effective amount of a compound will vary with the particular coropound chosen
{e.g. considering the potency, efficacy, and/or half-life of the compound); the route of
administration chosen; the condition being treated; the severity of the condition being freated;
the age, stze, weight, and physical condition of the subject being treated; the medical history
of the subject being treated; the duration of the treatment; the nature of a concurrent therapy;
the desired therapeutic effect; and like factors and can be routinely determined by the skilied
artisan,

The coropounds disclosed herein may be adomstered by anv suitable route including
oral and parenteral adnunistration. Parenteral adonunistration 1s typically by injection or
infusion and includes imtravenous, iniramuscular, and subcitaneous injection or infusion.

The compounds disclosed herein moay be administered once or according o a dosing
regimen wherein a number of doses are admunistered at varving intervals of fime for a given
period of time. For example, doses may be administered oneg, two, three, or four times per
day. Doses may be admimstered until the desired therapeutic effect 1s achigved or indefinitely
to maindain the destred therapeutic effect. Suitable dosing regimens for a compound disclosed
herein depend on the pharmacokinetic properties of that compound, such as absorption,
distributton and half-life which can be deternuned by a skilied artisan. In addition, suitable

dosing regimens, including the duration such regimens are admanistered, for a compound
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disclosed herein depend on the disease or condition being treated, the severity of the disease
or condition, the age and phvsical condition of the subject being ireated, the medical hustory
of the subject being treated, the nature of concurrent therapy, the desired therapeutic effect,
and fike factors within the knowledge and expertise of the skilled artisan. It will be further
undersiood by such skilled artisans that smtable dosing regimens may requre adjustment
given an individual subject’s response to the dosing regimen or over time as the mdividual
subject needs change. Tvpical dailv dosages may vary depending upon the particular route of
administration chosen. Typical datly dosages for oral administration, o a human weighing
approximately 70 kg would range from about 0.1 mg to about 2 grams, or more spectfically,
.1 myg to 500 mg, or even more specifically, 0.2 myg to 100 mg, of a compound disclosed
herein.

One embodiment of the present invention provides for a method of treating a disease
or disorder associated with HPK1 ervvme activity cornprising administration of an effective
amount of a compound disclosed herein to a subject in need of treatment thereof In one
embodiment, the disease or disorder associated with an HPKI enzyme is a cell proliferation
disorder,

In one embodiment, disclosed herem 1s the use of a compound disclosed herein in a
therapy. The compound may be useful in 3 method of inhibiting HPK1 enzyme activity in a
subject, such as a mammal in need of such inhibition, compnising administering an effective
amount of the compound to the sabject.

in one embodiment, disclosed herein is a pharmaceutical composition comprising a
compound disclosed herein, or a pharmaceutically acceptable salt, solvale or hydrate thereof,

for use 1 potential treatment of a disorder or disease related to HPKI enzyme activity.

Compositions

The term "compostiion” as used herein is intended to encompass a dosage form
comprising a specified coropound in a specified aroount, as well as any dosage forro which
results, directly or indirectly, from combination of a specified compound in a specified
amount, Such term is intended 10 encompass a dosage form compiising a compound
disclosed herein, or a pharmaceuiically acceptable sali, solvate or hydrate thereof, and one or
more pharmaceutically acceptable carmiers or excipients. Accordingly, the compositions of
the present invention encompass any composition made by admixing a compound of the

present invention and one or more pharmaceutically acceptable carrier or excipients. By
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"vharmaceutically acceptable” it is meant the carriers or excipients are compatible with the
compound disclosed herein and with other mgredients of the composition,

o one embodiment, disclosed berein 1s a coroposition comprising a compound
disclosed herein, or a pharmaceutically acceptable salt, solvate or hydrate thereof, and one or
more pharmaceutically acceptable carriers or excipients. The composition may be prepared
and packaged in bulk form wherein an effective amount of a compound of the invention can
be extracted and then given to a subject, such as with powders or syrups. Alternatively, the
composition mav be prepared and packaged in unit dosage form wherein each physically
discrete umit contams an effective amount of a compound disclosed heretn. When prepared in
unit dosage form, the composttion of the mvention typically contains from about 0.1 mgio 2
grams, or more spectiically, 0.1 mg to 500 mg, or even more specifically, 0.2 mg to 100 mg,
of a compound disclosed herein, or a pharmaceutically acceptable salt, solvate or hydrate
thereof.

A compound disclosed herein and a pharmaceutically acceptable carier or
exciptent(s} will typically be formulated into a dosage form adapted for administration to 8
subject by a desired route of admimstration. For example, dosage forms include those
adapted for (1) oral admirustration, such as tablets, capsules, caplets, pills, troches, powders,
syrups, elixirs, suspensions, solutions, emulsions, sachets, and cachets; and {2} parenteral
administration, such as sterile sohutions, suspensions, and powders for reconstitution. Suitable
pharmaceutically acceptable carriers or excipients will vary depending upon the particular
dosage form chosen. In addition, suitable pharmaceutically acceptable carriers or excipients
may be chosen for a particular function that they may serve in the composition. For example,
certain pharmaceutically acceptable camers or excipients may be chosen for their ability to
facilitate the production of uniform dosage forms. Certain pharmaceutically acceptable
carriers or excipients may be chosen for their ability to facilitate the production of stable
dosage forms. Certain pharmaceutically acceptable carriers or excipients may be chosen for
their abiltty to facilitate the carrying or travsporting of a compound disclosed herein, once
adnunistered to the subject, from one organ or portion of the body to another organ or another
portion of the body, Certain pharmaceutically accepiable carriers or excipients may be chosen
for their ability to enhance patient compliance.

Suitable pharmaceutically acceptable excipients mclude the following tvpes of
exciptents: diluents, lubricands, binders, disintegrants, fillers, glidants, granulating agents,
coating agents, wetting agenis, solvents, co-solvents, suspending agents, emuisifiers,

sweeteners, Havoring agents, flavor masking agents, coloring agents, anti-caking agents,
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humectants, chelating agents, plasticizers, viscosity increasing agents, antioxidants,
preservatives, stabihizers, surfactants, and buffering agents.

A skilled artisan possesses the knowledge and skill 1 the art to select suntable
pharmaceutically acceptable carriers and excipients i appropriate amows for the use n the
mvention. In addition, there are a number of resources available to the skilled artisan, which
describe pharmaceutically acceptable carriers and exciptents and may be usefid in selecting
suitable pharmaceutically acceptable carriers and excipients. Examples include Renungton's
Pharmaceutical Sciences (Mack Publishing Company}, The Handbook of Pharmaceutical
Additives (Gower Publishing Limited}, and The Handbook of Pharmaceutical Excipients (the
Amerncan Pharmaceutical Association and the Pharmaceutical Press).

The cormpostiions of the invention are prepared using technigques and methods known
to those skilled in the art. Some methods commonly used in the art are described in
Renungton's Pharmaceutical Sciences {Mack Publishing Company).

in one embediment, the invention 1s directed to a solid oral dosage formsuch asa
tablet or capsule comprising an effective amount of a compound of the nvention and a
dituent or filler. Swiable difuents and fillers mclude lactose, sucrose, dextrose, mannitol,
sorbitol, starch {e.g. com starch, potato starch, and pre-gelatinized starch), cellulose and its
derivatives, {e.g. microcrystalline celiulose), calcium sulfate, and dibasic calcium phosphate,
The oral solid dosage form may further comprise a binder. Suttable binders include starch
{e.g. com starch, potato starch, and pre-gelatinized starch) gelatin, acacia, sodium alginate,
alginic acid, tragacanth, guar gum, povidone, and cellulose and its derivatives {e.g.
microcrystalline cellulose). The oral solid dosage form may further comprise a disintegrant.
Suitable disintegrants include crospovidone, sodium starch glveolate, croscarmelose, alginie
acid, and sodium carboxymethvl cellulose. The oral solid dosage form roay further comprise
a lubricant. Switable lubricants include stearic acid, magnesium stearate, calcium stearate, and
talc.

Where appropriate, dosage umt formulations for oral adovnistration can be
microencapsulated. The coraposition can also be prepared to prolong or sustain the release as,
for example, by coating or embedding particulate material in polymers, wax, or the like.

The compounds disclosed herein may also be coupled with soluble polvmers as
targetable drug carriers. Such polvmers can mclude polyvinylpyrrolidone, pyrancopolymer,
polvhydroxypropyvimethacrylamidephenol, polvhydroxvethylaspartamidephenol. or
polyethyleneoxidepolylysine substituted with palmitovi residues. Furthermore, the

compounds of the imvention way be coupled to a class of biodegradable polymers useful in
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achieving controtied release of a drug, for example polviactic acid, polyepsilon caprolactone,
polvhvdroxy butyric acid, polyorthoesiers, polyacetals, polvdihydropyrans, polvevanacrylaies
and cross-hnked or amphipathic block copolvmers of hydrogels.

In one embodiment, the invention is directed to a higud oral dosage form. Oral liguds
such as solution, svrups and elixirs can be prepared n dosage unit form so that a given
guantity contains a predetermined amount of a compound disclosed herein. Syraps can be
prepared by dissolving the compound of the invention in a suttably flavored agueous
solution; while elixirs are prepared using a non-toxic alcoholic vehicle. Suspensions can be
formudated by dispersing a compound disclosed herem in a non~loxic vehicle. Solubilizers
and emulsifiers such as ethoxvlated 1sosteary! alcohols and polyoxy ethylene sorbitol ethers,
preservatives, flavor additives such as peppermint oil or other natural sweeteners or sacchann
or other artificial sweeteners and the like can also be added.

In one embodument, the mvention 15 directed to compositions for parenteral
adnunistration. Compositions adapted for parenteral admunistration include aquecus and non-
agueous stertle injection solutions which may contain anti-oxidants, buffers, bacteriostats and
solutes which render the formulation 1sotonic with the blood of the intended recipient; and
aquecus and non-aqueous sterile suspensions which may include suspending agents and
thickening agents. The compeositions may be presented in unii-dose or multi-dose containers,
for example seated ampoules and vials, and may be stored in a freeze dried (yophilized)
condition requiring only the addition of the sterile liquid carter, for example water for
mjections, immediately prior fo use. Extemporaneous mjection solutions and suspensions

may be prepared from stertle powders, granules and tablets.

Combinations

A compound disclosed herein may be used in combination with one or more other
active agents, including but not homted to, other anti-cancer agents, that are used in the
prevention, treatment, control, amelioration, or reduction of risk of a particular disease or
condition {e.g.. cell proliferation disorders). In one embodiment, a compound disclosed
herein 15 combined with one or more other anti-cancer agents for use in the prevention,
treatment, control amelioration, or reduction of risk of a particudar disease or condition for
which the compounds disclosed herein are useful. Such other active agents may be
administered, by a route and in an amount commonly used therefor, contemporaneousty or

sequentially with a compound of the present invention.
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When a compound disclosed herein 1s used contemporaneously with one or more
other active agents, a compostiion containing such other achive agenis in addifion to the
compound disclosed heremn 1s conternplated. Accordingly, the compositions of the present
mvention include those that also contain one or more other active ingredients, in additionto a
compound disclosed herein. A compound disclosed herein may be administered either
simultaneously with, or before or after, one or more other therapeutic agent(s}. A compound
disclosed herein may be admunistered separately, by the same or different route of
administration, or together in the same pharmaceutical composition as the other agent(s).

Products provided as a combined preparation include a composition comprising a
compound disclosed herein and one or more other active ageni(s) together in the same
pharmaceutical composttion, or a compound disclosed herein, and one or more other
therapeutic agent(s} in separate form, ¢ g. in the form of a kit.

The weight ratic of a compound disclosed berein to a second active agent may be
varied and will depend upon the effective dose of each agent. Generally, an effective dose of
each will be used. Thus, for example, when a compound disclosed herein s combined with
another agent, the weight ratio of the compound disclosed herein to the other agent will
geverally range froro about 1000:1 to about 11000, such as about 200:1 to about 1:200.
Combinations of a compound disclosed herein, and other active agents will generally also be
within the aforementioned range, but in each case, an effective dose of each active agent
should be used. In such combinations, the compound disclosed herein, and other active agents
may he administered separately or in conjunction. In addition, the administration of one
element may be prior to, concurrent to, or subsequent 1o the administration of other agent(s).

In one embodiment, the invention provides a composition comprising a compound
disclosed herein, and at least one other therapeutic agent as a combined preparation for
simultaneous, separate or sequential use i therapy. In one embodiment, the therapy is the
treatment of a disease or disorder associated with HPK1 enzyme activity.

In one embodiment, the invention provides a kit comprising two or more separate
pharmaceutical compositions, at least one of which contains a compound disclosed herein. In
one embodiment, the kit comprises means for separatelv retaining said composttions, such as
a contamner, divided bottle, or divided foil packet. An example of such a kit is a blister pack,
as typically used for the packaging of tablets, capsules and the like,

A kit disclosed herein may be used for adnunistering different dosage forms, for

example, oral and parenteral, for administering the separate compositions at different dosage
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mtervals, or for titrating the separate compositions against one another. To assist with
comphance, a kit of the invention typically comprises directions for administration.

Disclosed heren 1s a use of a compound disclosed herein, for treating a disease or
disorder associated with HPK1 enzyme activity, wherein the medicament is prepared for
admunistration with another active agent. The mvention also provides the use of another
active agent for treating a disease or disorder associated with an HPK1 enzyme, wherein the
medicament is administered with a compound disclosed herein.

The mvention also provides the use of a compound disclosed herein for treating a
disease or disorder associated with HPKI enzyme activity, wherein the patient has previously
{e.g. within 24 hours) been treated with another active agent. The invention also provides the
use of ancther therapeutic agent for freating a disease or diserder associated with HPK1
enzyvme activity, wherein the patient has previously {e.g. within 24 hours) been treated with a
compound disclosed herein. The second agent may be applied a week, several weeks, a
month, or several months after the adnunistration of a compound disclosed herein

in one embodiment, the other active agent is selected from the group consisting of
vascular endothelial growth factor (VEGF) receptor inhibtiors, topoisomerase 11 inhibtiors,
smoothen infubitors, alkylating agents, anti-tumor antibiotics, anfi-metabolites, refinoids,
imnmunomodulatory agents including but not Himited to anti-cancer vaccines, CTLA-4, LAG-
3 and PD-1 antagonists.

Examples of vascular endothelial growth factor (VEGF) receptor inhibilors mnclude,
but are not linited to, bevacizumab (sold under the trademark AVASTIN by
Genentech/Roche), axitinib, (N-methyi-2-{{3-[({pound}}-2-pyridin-2-yiethenylj-1 H-indazol-
o-yHsulfanviibenzanude, also known az AGO13736, and descenibed in PCT Publication No.
WO 01 /002369), Brivamb Alaninate ({S)-{(R}-1-{4-(4-Fluoro-2-methyi- 1 H-ndol-5-yloxy )
S-methylpyrrolo] 2.1-f}{1,2 4 {tnazin-6-vioxy)propan-2-vi2-aminopropancate, also known as
BMS-582664), motesanib (N-{2 3-dihydro-3 3-dimethyi-1 Heindol-6-vi}-2-{(4-
pyvridinvimethyplamine-3-pyfidinecarboxanude. and described in PCT Publication No. WO
(02/068470). pasirectide (also known as SO 230, and described in PCT Publication No, WO
02/010192), and sorafenib {sold under the tradename NEXAVAR),

Examples of topoisomerase H inhibiiors, include but are not limited to, etoposide
{also known as VP-16 and Eloposide phosphate, sold under the tradenames TOPOSAR,
VEPESID and ETOPOPHORS), and teniposide (also known as VM-26, sold under the
tradename VUMON).
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Examples of atkyviating agents, include but are not himited to, S-azacytidine (sold
ander the trade name VIDAZA), decitabine (sold under the trade name of DECOGEN),
temozolormide (sold under the trade names TEMODAR and TEMODAL by Schering-
Plough/Merck), dactinomycin {also known as actinomycin-D and sold under the tradename
COSMEGEN}, melphalan (also known as L-PAM, L-sarcolysin, and phenyialanine mustard,
sold under the tradename ALKERAN), aliretamine {also known as hexamethyvimelamine
{HMM), sold under the tradename HEXALEN), carmustine {(sold under the tradename
BCNU), bendamustine (sold under the tradename TREANDA), busulfan (sold under the
tradenames BUSULFEX and MYLERAN]}, carboplatin {sold under the tradename
PARAPLATIN), lomustine {also known as CONU, sold under the tradename CeeNU),
cisplatin {also known as CDDP, sold under the tradenames PLATINGL and PLATINOL-
AL, chlorambucil (sold under the tradename LEUKERAN), cyclophosphamide {sold under
the tradenames CYTOXAN and NEQOSAR}, dacarbazine (also known as DTIC, BIC and
imudazole carboxamide, sold under the tradename DTIC-DOME), altretamine (also known as
hexamethyimelamine (HMM) sold under the tradename HEXALEN}), ifosfamide {sold under
the tradename IFEX), procarbazine (sold under the tradename MATULANE),
mechlorethamine {also known as nitrogen mustard, mustine and mechloroethanune
hydrochloride, sold under the tradename MUSTARGEN), streptozocin {sold under the
fradename ZANOSAR), thiotepa (also known as thiophosphoanude, TESPA and TSPA, and
sold under the tradename THIOPLEX).

Examples of anti-tumer antibiotics include, but are not limited to, doxorubicin (sold
under the tradenames ADRIAMYCIN and RUBEX), bleomycin {sold under the tradename
LENOXANE), daunorobicin (also known as daunorubicin hydrochlornide, daunomyein, and
rubidomycin hvdrochioride, sold under the tradename CERUBIDINE), daunorubicin
liposomal {daumorubicin citrate hiposome, sold under the tradename DAUNOXOME),
mitoxantrone (also known as DBHAD, sold under the tradename NOVANTRONE), eptrubicin
{sold under the tradename ELLENCE), idarubicin (sold under the tradenames IDAMYCIN,
INAMYCIN PES), and mitomycin C {sold under the tradename MUTAMYCIN),

Examples of anti-metabolites inclnde, but are not linmted to, claribine (2-
chlorodeoxy-adenosine, sold under the tradename LEUSTATING, S-flaorcuract! (sold under
the tradename ADRUCIL), 6-thioguaning (sold under the tradenarme PURINETHOL),
pemetrexed (sold under the tradename ALIMTA). cytarabineg (also known as
arabinosyleviosine {Ara-C), sold under the tradename CYTOSAR-U), cytarabine liposomal

{also known as Liposomal Ara-C, sold under the fradename DEPOCYT), decitabing (sold
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under the tradename DACOGEN), hydroxvurea {sold under the tradenames HYDREA,
DROXIA and MYLOCEL), fludarabine (sold ander the tradename FLUDARA), Joxundine
{sold under the tradename FUDR), cladribine (also known as 2-chlorodeoxvadenosine (2-
CdA) sold under the tradename LEUSTATIN), methotrexate {also known as amethopterin,
methotrexate sodium (MTX), sold under the tradenames RHEUMATREX and TREXALL),
and pentostatin (sold under the tradename NIPENT),

Examples of retinoids include, but are not linuted to, alitretinoin (sold under the
tradename PANRETIN}, tretinoin {ali-trans retinotic acid, also known as ATRA, sold under
the tradename VESANQGIDY, Isotretinoin {13-¢/s-retinoic acid, sold under the fradenames
ACCUTANE, AMNESTEEM, CLARAVIS, CLARUS, DECUTAN, ISOTANE, IZOTECH,
ORATANE, ISOTRET, and SOTRET), and hexarotene {(sold under the tradename
TARGRETIN}.

"PD-1 antagonist” means avy chenucal compound or biological molecule that blocks
binding of PD-L1 expressed on a cancer cell to PD-1 expressed on an immune cell (T cell, B
cetl or NKT cell} and preferably also blocks binding of PD-L2 expressed on a cancer cell o
the woune-cell expressed PD-1. Alternative names or synonvms for PD-1 and its higands
mclude: PDCD, PRI, CD279 and SLEB2 for PD-1; PDCDILL PDLL B7HL B7-4, CD274
and B7-H for PD-L1; and PDCDIL2, PDL2Z, B7-DC, Bide and CD273 for PD-L2. In any of
the treatment method, medicaments and uses of the present invention i which a human
mndividual 13 being treated, the PD-1 antagonist blocks bindmg of human PD-L1 {o human
PD-1, and preferably blocks binding of both human PD-LT and PD-L2 to human PD-1.
Human PD-1 amino actd sequences can be found in NCBI Locus No.: NP_005009. Human
PD-L1 and PD-L2 amino acid sequences can be found in NCBI Locus No.: NP_054862 and
NP 079315, respectively.

PD-1 antagonists useful in any of the treatrnent method, medicaments and uses of the
present invention inchude a monoclonal antibody (mAb), or antigen binding fragment thereof,
which specitically binds to PD-1 or PD-L 1, and preferably specifically binds to human PD-1
ot hurnan PD-L1. The roAb may be a turoan antibody, a humanized antibody or a chirsenic
antibody, and may include a human constant region. In some embodiments the huunan
constant region 1s selected from the group consisting of 1gGl, 1gG2, 1gG3 and IgG4 constant
regions, and in preferred embodimenis, the human constant region 1s an fgGl or IgG4
constant region. In some embodiments, the antigen binding {fragment 15 selected from the

group consisting of Fab, Fab'-SH, F(ab'), scFv and Fv {fragments. Examples of PD-1
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antagomists include, but are not limited o, pembrolizumab (sold under the {fradename
KEYTRUDA) and mivohumab (sold under the tradename OPDIV().

Exaraples of mAbs that bind to bumao PD-1, and useful 1o the treatment method,
medicaments and uses of the present mvention, are described in US7488802, US7521051,
LISR008449, 1ISR3S54509, USRIGRTST, W(2004/004771, WO2004/(72286,
WO2004/056875, and US2011/0271358.

Examples of mAbs that bind to human PD-L1, and useful in the treatment method,
medicaments and uses of the present invention, are described i WQO2013/019906,
WO2Z010/077634 Al and US8383796, Specific anti~human PD-L1 mAbs uselud as the PD-1
antagonist i the treatment method, medicaments and uses of the present mvention include
MPDL3280A, BMS-936559, MEDI4736, MSBOO10718C and an anttbody which comprises
the heavy chain and light chain vanable regions of SEQ 1D NO:24 and SEQ ID NG:21,
respectively, of WO2013/019906.

Other PD-1 antagonists useful in any of the treatment method, medicaments and uses
of the present invention include an immunoadhesin that specifically binds to PD-1 or PD-L1,
and preferably specifically binds to human PD-1 or haman PD-L 1, e.g., a fusion protein
coutaining the extracellular or PD-1 binding portion of PD-L1 or PD-L2 fused to a constant
region such as an Fc region of an immunoglobulin molecule. Examples of inmunoadhesion
molecuies that specifically bind to PD-1 are described in WQ2010/027827 and
WO2011/066342, Specific fusion proteins useful as the PD-1 antagonist in the treatment
method, medicaments and uses of the present invention include AMP-224 (also known as B7-
D{Clg), which 1s a PD-L2-FC fusion protein and binds {o human PD-1.

Examples of other cvtoloxic agents mchade, but are not lunited 1o, arsenic trioxade
{sold under the tradename TRISENQX), asparaginase {also known as L-asparaginase, and

Erwinia L-asparaginase, sold under the tradenames ELSPAR and KIDROLASE).

EXPERIMENTAL PROCEDURES
The following examples are intended 1o be illustrative ovly and vot lmiting 1 anv
way. Abbreviations not indicated below have their meanings as conventionally used in the art

uniess specifically stated otherwise,

ACN or Me(N acetonatrile

AcOH acetic acid
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-AmiH or fert- fert-Amyl alcohol
AmOH
{(2-di-cyclohexylphosphine-3,6-dimethoxy-2',4",6'- trisopropyl-1,1'-
BrettPhos-Pd-(G3 bipheoy -2~(2 -amino- 1, 1-biphenvl)palladium(il) methanesulfonate
methanesulfonate
2-{di-tert-butviphosphino)-2".4' &'~ trizsopropyi-3,6~-dirvethoxy-1, 1'-
-BuBrettPhos o
biphenyl
| [(2-di-teri-butyiphosphino-3 6-dimethoxy-2',4 6 -triisopropyi-1,1'-
-BuBrettPhos-Pd-G3 | . . , _ ) )
biphenyl)-2-(2"-amino-1,1'-biphenvi}{palladium(il} methanesulfonate
BisPin bis{pinacolato)diboron
Boc reri-butoxycarbamate
BocO di~fers-butyl dicarbonate
DCM dichloromethane
DIEA dutsopropviethylamine
DMA dimethylacetamde
DMF dimethyiformamide
DMSO dimethvisulfoxide
El electron 1omization
EtOAc ethyl acetate
EtOH ethanol
‘HNMR proton nuclear magnetic resonance {data)
HPLC high performance ligud chromatography
KOAc potassium acetate
KsPOy potassium phosphate
LC/MS ligand chromaiography coupled to mass spectrometer
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LiHMDS fithium hexamethyidistiazide or lithium bis{trimethylsilyljamide
MeCN acetonitrile
MeQOH methanol
MHz megahertz
MS mass spectrum {data}

NBS N-bromosuccininude

NCS N-chlorosuccininude

MTBE methvl fer-butyl ether

MN{Et): tricthyiamine

NMR nuclear magnetic resonance {data}
MNaSO4 sodium sulfate

NaBH{OCAch sodium triacetoxyborohydride
NaQOAc sodium acetate

PdCh(dppD)

1, ¥'-bis{diphenyiphosphinoiferrocene-palladium{if)dichlonide

PACL{dibph [1,1-bis{di-teri-butylphosphinoMerrocene jdichloropalladium{il)
PA(PPhs ) teirakis{iniphenyiphosphinepaliadium(0)

Pa{(+-BupPls

bis{iri-rert-butviphosphine)palladium(0)

Pds{dbaks tris{dibenzy lideneacetone}dipaliadiom{()
PA(PPh: pCh bis(triphenyiphosphine)palladivm(il} dichloride
PMB para-methoxybenzyl

PPA polyphiosphoric acid

i-PraNet N.N-dusopropylethyviamine

RT room lemperature

TFA triftuoroacetic acid

- 49 -
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THF tetrahydrofirran

TMSCI trimethyisidvi chlonide

TLC thin layer chromatography

Xphos 2-dicyclohexviphosphino-2',4",6"-tritsopropyibiphenyl

chloro(2-dicy clohexyiphosphine-2".4" 6'-iriisopropyl-1.1-biphenyi )i 2-
(G2-XPhos Precatalyst | _ _ _ S
{2-arono-1,1 -bipheny i palladiura (1)

GENERAL SYNTHETIC SCHEMES

The corpounds of formuda (1) may be prepared by methods known in the art of
organic synthesis as set forth in part by the following synthetic schemes and synthetic
procedures and conditions for the illustrative intermediates and examples.

The compounds described herein may be made from commercially available starting
materials ot synthesized using known organie, inorganic, and/or enzymalic processes.

While the present invention has been described in conjunction with the specific
examples set forth below, many alternatives, modifications, and variations thereof will be
apparent to those of ordinary skill in the art. All such altematives, modifications, and

variations are intended to fall within the spirit and scope of the present mvention.

METHODS OF SYNTHESIS

The compounds in the present invention can be prepared according to the following
general schemes using appropriate materials and are further exemplified by the subsequent
specific examples. The compounds tHustrated in the examples are not to be construed as
forraing the only geous that 15 considered as the mvention. The tlustrative examples below,
therefore, are not linuted by the compounds listed or by any particular substituents emploved
for dlustrative purposes. Substituent numbering as shown in the schemes does not necessartly
correlate to that used m the clatms and often, for clanity, a simgle substituent 13 shown
attached to the compound where multiple substituenis are allowed under the definitions of the
nstant invention herein above,

Those skilled in the art will readily understand that known variations of the conditions
and processes of the following preparative procedures can be used {o prepare these
compounds. The nvention will now be iHustrated i the following non-hmiting Examples in
which, unless otherwise stated, all reactions were stirred {mechanically, stir bag/stir plate, or
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shaken) and conducted under an mert atmosphere of mitrogen or argon unless specifically
stated otherwise. All femperatures are degrees Celsius (°Cy unless otherwise noted. Ambient
temperature 15 15-25 °C. Most compounds were purified by reverse-phase preparative HPLC,
MPLC on silica gel, recrystallization and/or trituration {(suspension in a solvent followed by
filtration of the solid). The course of the reactions was followed by thin layer
chromatography (TLC) and/or LO/MS and/or NMR and reaction times are given for
illustration onty. All end products were analvzed by NMR and LC/MS. Intermediates were

analyzed by NMR and/or TLC and/or LC/MS.

GENERAL SYNTHESES

The compounds of formula (1) may be prepared by methods known in the art of
organic synthesis as set forth in part by the following synthetic schemes and synthetic
procedures and condifions for the dlustrative imtermediates and examples.

The compounds described herein mav be made from cormmercially avatlable starting
materials or synthesized using known organic, inorganic, and/or enzymatic processes.

While the present invention has been described in conjunction with the specific
examples set forth below, rany alternatives, modifications, and variations thereof will be
apparent to those of ordinary skill in the art. All such alternatives, modifications, and

variations are indended to fall within the spinit and scope of the present invention,

GENERAL SYNTHETIC SCHEMES

Several synthetic methods were emploved to provide the compounds described
herem. Final compounds were evaluated for biological activity m the kinase activily assay i
etther the neutral form, as a TFA sali, or as a HC salt, and were screened 1o the kinase
activity assay as either the racemate or as resolved enantiomers and diastereomers. The chiral
separations were conducted on either the final compounds or on 3 synthetic intermediate.
Chiral separation conditions are noted where appropriate.

Scheme (-1

RBa RSD O
N7 R3a
1) base, ethanol - N~
N7 ’L\\G } ‘ T TR
+ NH; o sune | R
; t N o X
P A O NN N
i T B N VAR
Rh‘,
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N7 Ni 3
NH2 2) acid, heat o R rta
)\ e HN NEN, oK
N7 YT to
ol Nh N 7 AR
B‘\ NN
RZ&& r/\\Rzo
RZb

A general synthetic approach to access the small molecules deseribed herein can be
found in Scheme G-1. Beginning from coromercial matenal, 2 4-dichloropyrimadine-5-

carboxamide, for exarmple, the righthand amine (alkyl, arvi, or benzvlamine) can be installed

Ay

using a base-mediated SnAr reaction (U-N bond forming reaction). The subsequent material
can then be modified to afford the final compound following an acid-mediated (usually, bt
not limited to, HCI or TsOH) SnAr reaction (C-N bond forming reaction) under more forcing
{>60 °C} heating conditions described herein. Those skilied 1n the art will readily understand
that known vartations of the conditions and processes of the such procedures can be used to

10 prepare the subject compounds.

SYNTHESIS OF COMMON INTERMEDIATES

Intermediate §-1. Preparation of tert-butyl 7-Amino-6~-methoxy-1,2,3,4-

15 tetrahydroisoguinsiine-2Z-carboxyiate

1} MeOCQOCH,

/Q % NH, TEA DCM. O °c - 3) LiAlHg, THF
i e e
i . 4} TFA, HNOGz

2y PRA, 120 °C

o
/O ) BoczO, TEA, DCM -~ | =
ONT NH o, PAIC, MeOH =

1

d =“Boc
Step 1. To astirred solution of 2-(3-methoxyphenvilethan-1-amine (300 g, 1.98 mol} and
TEA (602 ¢, 5.95 mwol) in DCM (4 L) was added dropwise at ¢ °C methyl carbonochioridate
{206 g, 2.18 vool} under nitrogen atmosphere. The resulting muxiure was stirred for4h at 0
20 °C, then quenched by the addition of water {2 L). The resulting mixture was extracted with
DCM 2 x 3 L), The combined organic fayers were washed with 1 N HCH(3 L), water (3 L}
and brne (3 L), dned (Na:S0O4), and concentrated under reduced pressure, giving methyl N-

[2-(3-methoxyphenyljethyl]carbamate {250 g}
-53 .
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Siep 2. A S L 3-necked round-bottom flask was charged with roethyl N-{2-(3-
methoxvphenyDethvli-carbamate (250 g, 1.19 mol) and polvphosphornic acid (2 L), The
resulting muxture was stirred for 4 b at 120 °C under a nitrogen atmosphere. The mixture was
cooled to RT and poured into 500 mb of ice/water. The resuliing mixture was extracted with
EtGAc (5 L). The orgamc layvers were washed with water (3 L) and brine (3 L}, dried over
anhydrous Na:SOq, and concentrated under reduced pressure. The residue was purified by
silica gel column chromatography (3:1 hexane/EtOAc) to afford 6-methoxy-1,2,3.4-

tetrabydroisoquinolin-1-one (180 g).

Step 3. To a stirred solution of 6-methoxy-1,2.3 4-tetrabydroisoquinolin-1-one {180 g, 1.02
mol) in THF (3 L} was added LiAIH, {(62.€ g, 1.66 mol) portionwise. The resulting mixture
was stirred for 2 h. The reaction was quenched with 300 mL of water and the agueous layer
was extracted with EtOAc¢ (3 L), The organic phase was washed with 1 N NaOH (500 mL),
brine (1 L), dried over anhydrous Na:S04, and concentrated under reduced pressure. The
residue was parified by silica gel colurm chromatography (20:1 CHCly/MeOH) to afford 6-

methoxy-1.2,3 4-tetrahydroisoquinohine (150 g).

Step 4. To astiured solution of 6-methoxy-1,2.3 4-tetraby drotsoguunoline (150 g, 919 mumol)
n TFA (3 L} was added HNO; (100 mL) dropwise under 2 nitrogen atrmosphere. The
resulting muxture was stirred for 3 h at room femperature. The reaction was diluted with
DCM (4 L}, washed with saturated aqueous NaHCOs (4 L, water {4 L), brine (4 L), dried
{Nax504), and concentrated under reduced pressure. This resulted in 6~methoxy-7-nitro-

1,2.3 4-tetrahvdroisoquinoline (170 g).

Step 5. To a stirred muxture of 6-methoxy-7-nitro-1,2,3 4-tetrabivdrotsoquinoline (170 g, 316
mmol) and TEA (163 g, 1.61 moly in BCM (3 L) was added Boc, O (176 g, 815 mmol)
portionwise. The resulting muxture was stirred for 2 he The mixture was diluted with DCM
{2 L}, washed with | N HCI (500 mL}, water (500 mL}, brine (500 mL), dried (NaxSQy), and
concentrated under reduced pressure. The residue was purified by silica gel columm
chromatography (8.1 petroleum ether/EiOAc) 1o afford tert-butyl 6-methoxy-~7-mitre~1,2,3,4-

tetrahydroisoquinoline-2-carboxviate (70 g).
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Step 6. A3 L 3-necked round-bottom flask was charged with tert-butyl 6-methoxy-7-nitro-
1,2,3 4-tetrahy droisoquinoline-2-carboxylate (70.0 g, 227 mmol), MeQH (1 L) and PA/C
{10.0 g, 93 9 mmol}. To thus muxtare H» (gas) was mfroduced and the resulting muxture was
stirred for 5 h. The nuxture was filtered, and the filtrate concentrated under reduced pressure.
The crude product was re~crystallized from petroleanyEtQAc (8:1) to afford tert-buiyl 7-
amino-6-methoxy-1.2,3 d-tetrahydroisoquinoline-2-carboxvlate (30.7 g). 'H NMR (400
MHz, DMSO-ds) §6.56 (3, 1 H), 6.37 (5. 1 H), 4.56 (3, 2 H), 4.29 (s, 2 H), 3.73 (s, 3 H), 3.49
(. 2 H), 2.61 (m, 2 H), 1.42 (s, 9 H). MS (BI) m/z calc’d for CisHnNaO: [MHH], 279,
found 279,

Intermediate §-2. Preparation of 6-methoxy-2-methyl-1,2,3,4-tetrahydroisoquinelin-7-

amine
) Yy Mo, Raney-Ni,
AR, ;v,f %2}“. 25 Qé 3) formaldehyde,
1/5 eI, NaBH,, MeOH
- mnmsmsmmssnmssnsssnsssssssssssssssKEK mmmmsmmssmssssmsssassssssssesnniXn

2) formaldehyde, 43 TFA, HNGs

formic acid
NG, )
o 5) Ha, PA/C,
e \T X FtOH, 40 °C -

Step 1. A 20-L pressure reactor was charged with Raney-Ni {200 g), MeQOH (10 L} and 2-(3-
miethoxy phenylacetonutrile (1000 ). The resulting solution was stirred overnight at 35 °C
under an atmosphere of Ha (30 atm). The resulting nuxture was filtered and concentrated in

vacuo, giving 740 g of 2-(3-methoxyphenyljethanamine.

Siep 2. A 20-L 4-necked round-bottom flask was charged with 2-(3-methoxyphenyl)-
ethanamine (740 g, 4.89 mol}, fornuc acid (7.4 L), HaO (740 mb), formaldebyde (151 g, 3.04
mol). The resulting sohstion was stirred overnight, concenirated in vacuo. To thus, acetyl
chloride {370 mL} in MeOH (6 L} was added and the mixture stirred for 30 minutes. The
mixture was concentrated and then triturated with EtOAc (1 L) 1o provide the desired

product, 6~-methoxy-1,2,3 4-tetrahydroisoquinoiine (370 g}

Step 3. A S-L 4-necked round-bottor flask was charged with 6-methoxy-1,2,3 4-
tetrahvdroisoquinoline (370 g, 2.27 mol), MeOH (4.0 L) and formaldehvde (1.1 L) was added
-S54 -
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slowly at 0 °C. The resulting solution was stirred for 15 min, then NaBH, (30¢ g, 7.93 mol)
was added in portions at 0 °C. The resulting sobution was siirred for 3 h, and quenched with
water (1 L), The resulting muxture was stitred for 30 mun, then concentrated under reduced
pressure. The resulting mixture was diluted with water (5 L} and exiracted with DCM (3x 3
L} The combined organic layers were concentrated in vacuo, giving 6-methoxy-2-methvi-

1,23 d-tetrahydrotsoguinohine (260 g).

Siep 4. A S-L 4-necked round-botiom flask was charged with TFA (2.0 L), 6-methoxy-2-
methyi-1,2,3,4-tetrahydrotsoquinoline (260 g, 1.47 mol}, and HNG: (150 g, 2.38 mwol). The
resulting solution was stirred for | h and concentrated in vacuo. The residue was diluted with
water (3 L), adding 4 N NaOH to adjust the pH to 10. The resulting solution was extracted
with DCM 3 x 3 L) and concentrated. The residue was purified by chromatography on $i0;
(5% MeOH/DCM} to provide 6-methoxy-2-methyl-T-oitro-1,2,3 4-tetrahy droisoquinoline
{130 ).

Siep 5. A 3-L 4enecked round-botiow flask was charged with 6-methoxv-2-methyl-7-nitro-
1,2.3 4-tetrabydroisoguinotine (130 g, 593 munol), PA/C (20 g, 188 mmol), MeOH (1.5 L),
The flask was evacuated and flushed three times with nitrogen, followad by flushing with
hydrogen gas. The mixture was stirred 3 h at 40 °C under an atmosphere of hydrogen
{balloon}. The muxture was filtered and the filtrate concenirated m vacuo, providing 6~
methoxy-Z-methyl-1,2,3 4-tetrabv droisoquinolin-7-amine (97 g). MS (El}y m/z calc’d for
CiHN20 [MHH] 193, found 193. TH NMR (300 MHz, CDCLY 8 6.53 (5, 1 H), 6.39 (s, 1
H), 3833, 3H), 362¢bs, 2H),346(d, J=12Hz, 2HY, 283 (m, 2H), 2.67{(m, 2H}, 245
(s, 3H).

Intermediate Table 1

: ) Exact
%zﬁigﬁnd Structure Name Mass ‘
o IMPHL
HoN {alg'd
3 L \//} """ % _____ (i-chioro-?:gneihyh;,2,3,4%. 1‘97,
N & \E _____ tetrahydroisoquinolin-7-amine | found
_____ / 197
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2 Calc'd
SE IS O g R [ resietrehy 3
-~ 131

Intermediate I-8, Preparation of s-methoxy-2,3-dimethyl-1,2,3 4 tetrahydroisoquainolin-

7-aming
) Step 2
CHal i NaBri, i
Aceione, 25 °C MeOH .25°C
Step 3 Step 4

H,N

e
Tweon S N -4

Step 1. To a solution of 6~melhoxy—3—methyhsoqumohne {700 mg, 4.04 nunol) m acetone (10

7

mb) was added iodomethane (1.3 ml, 20,88 muvwol) at 25 °C under N> atmosphere. The
muxture was stirred at 25 °C for 16k LOMS showed desired product. The mixture was
evaporated under reduced pressure to give the product of 6-methoxy-2.3-

dimethvlisoqunolin-2~ium (760 mg}.

Step 2. To a solution of 6-methoxy-2,3-dimethyl-1,2-dihy droisoquinoline (700 mg, 3.70
mmol} in MeOH (18 mL) was added NaBHs (1119 mg, 29.6 mmol ) at 0 °C. After the
addition was finished. the mixture was stirred at 25 °C for 3h. The mixture was diluted with

water {40 mb}, and extracted with DCM (40 mb x 2). The organic laver was washed with

[
73

brine {40 mL)}, dried over Na;80,. After filtration, the filtrate was concentraied under
reduced pressure to give 6-methoxy-2 3-dimethyi-1,2,3 4-tetrabvdroisoquinoling as a solid,

The crude was taken to next step without punification.

Siep 3. To asohution of 6-methoxy-2,3-dimethvi-1,2,3 d-tetrabvdrosoquinoline {710 mg,
20 crudeyin TFA (7 mL) was added nitric acid (0.261 mil, 4.08 romol ) at 0°C. Afler the
addition was finished. the mixture was stirved at 25 °C for 16 h. The mixiure was
concantrated i vacuum to remove the TFA. The residue was slowly diluted with sat. ag
NaxCOs (100 mb), and extracted with DCM (50 mE*23. The combined organic layers were

washed with brine (50 mL), dried (NaxS04), [iHered and concentrated. The residue was

b2
RN

purified by flash silica gel chromatography eluenting with 6~20% MeOH @ 60 mL/mmn to

oive 6-methoxy -2, 3-dimethyvi-7-nitro-1,2 3 4-tetrahvdroiso quinoline.
Lot o > o b H > o
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Siep 4. To a solution of 6-methoxy-2,3-dimethvl-7-nitro-1,2 3 4-tetrabvdrotsoquinoline {200
myg, 846 nunol ) in MeOH (20 mb) was added Pd-C (180 mg) (10% wi) at 25°C. The
muxture was stirred under Ho balloon (15 pst) at 25 °C for 3 h. The mixvture was filtered
through a celite pad, the filirate was concentrated under reduced pressure o give 6-methoxy-
2, 3-dimethvl-1, 2, 3, d-tetrahydroisoqunohn-T-amine. MS (EST m/z calc’d for CpH NG

(M+H}' 207, found 207,

Intermediate -6, Preparation of 2-fluoro-6-(1-methoxyethyljaniline

Step 1 Br Step 2

F F
MeMgBr ﬁ on  Nar, Mel

----------------------- 3o SN
THE = THE
Step 3
Cufacac)?
paniapg«2 4-dione
3 H,0

Ten

DMF, 60 °C, 200

mk.} was added methyimagnesium bromide (9.85 mL, 29.6 mmol} dropwise at -30 °C under
Ny atmosphere. The mixture was stirred at -30 °C for 10 mun then allowed to warm {0 25 °C
for 3h, TLC (810s; petroleum ether: ethyl acetate = 3: 1) showed reaction completed. The
nuxture was quenched with water (10 mlL}, extracted with EtQOAc (30 mL x 2), dned
{(Na»SQ4} filterad, and the solvent was evaporated under reduced pressure to give 1-(2-

bromo-3-fluorophenyjethanol, which was used divectly.

Step 2. To a solution of 1-(2-bromo-3-fluorophenyliethanol (1.0 g, 4.57 mmoly m THF (10
mi.) was added NaH {(0.274 g, 6.85 mmol} and 1odomethane (0.811 mL, 13.03 mmoly at 8 °C
under Ny atraosphere. The mixture was stirred at 25 °C for 2h. The reaction was moutiored
by TLC, (510, Pet. ethert/Et0Ac=3/1) showed complete conversion. The muxture was
diluted with NHLCE(30 mL), extracted with EtOAc (30 mL x 2), dnied (N&xSQy), filtered, and
the solvent was evaporated under reduced pressure to give 2-bromo-1-fluore-3-(1-

methoxyethylibenzene, which was used directly 1 the next step.

Step 3. A mixture of ammonium hydroxide {5.28 mL, 38.0 mmol}), pentane-2.4-dione (0.260

mik, 2.53 romol), copper(ll) acetvlacetonate (66.3 mg, 0.253 mmol), 2-bromo-1-fluoro-3~(1-
-57.
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methoxyethvibenzene (590 mg, 2.33 mmol) and Cs:COs (1650 mg, 5.06 mumol} in DMF (16
ml) was degassed and backfilled with N (three times). The reaction mixture was stirred at
90 °C for 20h. TLC (810, EtOAc/Pet. Ether=1/10) showed starting material consumed and
product formed. Water (20 mL} was added and to the resulting mixture was added EtOAc
(20 mL}). The organic laver was separated and the agueous was extracted with EtOAc (20
mb x 3}, The combined organic lavers were washed with brine (20 mL), dried (Na;S04),
filtered, and concentrated 1o give a residue which was purified by flash silica ge
chromatography (Silica Flash Column (12 g3, Eluent of 0~3% EtOAc/Pet. ether gradient @)
30 mL/min} to give 2-fluoro-6-(-methoxyethyDaniline. MS (EST) m/z calc’d for CoHiFNO
(MHHY' 170, found 170, 'H NMR (400 MHz, CDCLY 8 6.90-6.93 (m, 1H), 6.78(d. /=72
Hz, 1H), 6.61 {dt, /=52 80Hz 1H), 441 {q. /=68 Hz I1H), 436 (brs, 2H)}, 3.28 {5, 3H),
1.54(d, J=72Hz 3H)

Intermediate Table 2

Com d Exact
N”,Omiim Structure MName Mass
e (M|
) . Calc'd
7 1-{2-anuno-3-fluorophenylethan 156, found
ol 156

Intermediate I-8. Preparatien of 7-Bromeo-1-cyclopropyl-6-methoxy-2-methyl-1.2,3,4-

tetrahydroisoquinoline

Br. M.
I\j\/ V i . FoR HNTSQ
R e N N Py ] y

¢ opy DCM g

N/ Siep 4

HOHO, NaBH,ON

o
Lo

ACOH, MaOH

Step 1. To a mixture of 2-{d-bromo-3-methoxyphenyDethananine {530 mg, 2.30 mmol} and
pynidine {0.279 ml, 3.45 mmol) in CHCL (10 mb) was slowly added cvclopropanecarbonyl
chloride (289 mg, 276 nunoly at 0°C under Ny, After addition, the mixture was stirred at
25 °C for 2 h. The mixture was diluted with 30 mL of water and extracted with 30 miL of
CHyCl. The organic laver was washed with 30 mL of brine, dried (N2;80O4), filtered and
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concentrated to give crude N-(4-bromo-3-methoxyphenethylicy clopropanecarboxamide {360

mg), which was used for next step directly.

Step 2. To a mixture of N-{(d-bromo-3-methoxyphenethyljey clopropanecarboxanude (900
mg, 2.20 mmol) and phosphorus pentoxide (626 mg, 4.41 mmol) 1n toluene (15 mL} was
slowly added POCH (1.027 mi, 11.02 mwnol) under Naoat 25 °C. Then the mixture was stirred
at 110 °C under N2 for 2 h. LCMS showed complete conversion to desired product. The
mixture was stowly powred into stirred water (50 mbL) at 0 °C. The agq NaQOH (2M) was
added to adjust the pH o §~10, then BOM (50 mL) was added. The orgaruc laver was
separated and the aqueous was re~extracted with CH:Clh (50 mb x 3). The combined organic
lavers were washed with brine {50 mL}, dried (NaxSO4), filtered and concentrated in vacuum
to give crude 7-bromo-1-cyclopropyl-6-methoxy-3,4-dihy droisoquunoline (600 mg), which

was used in next step divectly.

Step 3. To a solution of 7-bromo-1-cyclopropvl-6-methoxy-3 4-dihydroisoqunoline (600 mg,
2,14 mmol} 10 MeOH (10 mL} was NaBH; (162 mg, 4 28 mrool} at 0 °C under No. Then it
was stured at 25 °C for 2h. The LCMS showed the desired product was formed. After
finished, water (20 mbL) and EtOAc (20 mL} was added. The organic layer was separated and
the agueous was re-extracted with EtOAc (20 mb x 3). The combined organic fayers were
washed with brine {20 mL), dried (Na;S04), filiered and concentrated i vacuum o give
crude 7-bromo-1-cyclopropyl-6-methoxy-1.2, 3 4-tetrahvdroisoguinoline (500 mg), which

was used in next step directly.

mg, 1.77 nunol) and formaldebyde (518 mg, 6.38 mmeol} was added a drop of AcOH (0.5
mb} in MeOH (5 mL). The mixture was stirred at 25 °C for 10 mun, then NaBH:;CN (301
mg, 4.78 mmol) was added and the mixture was stirred at 25 °C for 4 h under No. Solvent
was removed under reduced pressure. The residue was diluted with water (10 b} and
extracted with BtOAc (10 mL x 3}, The organic layers were washed with brine (10 mL),
dried (NaxSO4), filiered and concentrated in vacuum, The residue was purified by flash silica
gel chromatography (Silica Flash Column (12 g). eluent of 0~30% MeOH/CHYCL (@ 30
mb/min} to give 7-bromo-1-cyclopropyl-6-methoxy-2-methvi-1,2,.3 4-tetrahy droisoguinoline
(280 mg). MS (ESI) m/z cale’d for CuHpBNO (M+H)' 298, found 298, 'H NMR {400

Mz, CDCE) 8 7.57 (5, 1H), 6.64 (s, 1F]), 3.88 (s, 3H), 3.36 (n, 1H), 3.00 (br &, J = 8.8 Hy,
- 56 .
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1H), 3.00 (br dd. /= 6.4, 12.4 Hz, 11, 2.88-2.93 (m, 2H), 2.63 (s, 3H), 0.98-1.07 {m, 1H),
0.72-0.85 {m, 2H). £.60 {m, 1H), 0.44-0.51 (m, 1H).

Intermediate §-9. Preparation of 4-((2-bromophenyl)amino}-2-chioropyrimidine-5-

5 carboxamide

NH,
NH, N \/1\\:}
Y NH Et,N P

NS0 4 Br g\ ____________________________ . OFNTTNH

f s
cs/J\N”' ci S |

Ethanol, 40 © ‘ Br
19

To a stirred solution of 2,4-dichloropynmidine-5-carboxamde {19.5 g, 102 mwnol} in EtOH
{200 mi} under an argon atmosphere were added 2-bromoaniline (18.3 mg, 2.08 mmol} and
tricthylanune (31 mi, 222 munof) at room temperature. The reaction mixture was stirred at

10 40 °C for 16 hrs. Reaction muxture was dibuted with water (7S mL) and extracted with EiQAc
{50 mL x 3). The combmed organic exiracts were dried (NaxS0q4), filiered, and concentrated
in vacuo. The residue was sufficiently pure and carried on crude to give methyvl 2-{((5-
carbamovl-2-chloropy rimidin-4-yaminobenzoate. MS {ESI) m/z cale'd for CiHeBrCINGG
(M+H] 327 found 327,

15

Entermediate Table 3

Compound ) Exact
"‘»4 mbef Structure Name Mass
INU {NQ+H}P
N= ™ r
/{\/\]: 2-chloro-4-((2- gf{l‘“ d
10 S NN {rifluoromethybiphenyDamino) | .
TR . found
pynimidine-S-carboxamide Ny

N J%o . Calc'd
/1\ 2-chloro-4-((2-fuoro-6- e
111 Cie NN 335,

{rifluoromethylphenylamine) found
g . . {
CF, pyrimoidine-3-carboxamide 15

- 6 -
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Intermediate 1-12. Preparation of 2-chloro-4-{(2-(4-methyl-2-oxooxazelidin-3-
yhphenyDamine)pyrimidine-S-carboxamide

O Step 2
Step 1 ; O O
NG NO 1 atm s

2
N’ pyc V doped N

/Qb - N ) \‘: .
MeOH O }

Step 3 r\/‘\\\\/&D
SN

NH,

| i [§]
\ . o
* F\;/‘\:[&O NEI, Cl7 N NH ?::)
CE”L\N‘/ ol EtOH, RT Y
NG T

Step 1. A solution of (8)-4-methyloxazolidin-2-one (860 mg, 8.50 mmol}, 1-fluore-2-

R

nitrobenzeng (360 mg, 8.50 mmol) and cesium carbonate (4.62 g, 14.2 mmol} in DMSO (30
mi ) was heated to 70 °C and the reaction was stirred overnight. The muxture was cooled,
diluted with ethvl acetate {50 mL), washed with brine {saturated, 3 x 100 mL}), dried
{Na:S0a), filtered and the solvent was evaporated under reduced pressure. The residue was
10 purified by column chromatography on silica gel eluting with (3.1 EtOAC/EIOH ) Hexanes
{0% to 100%:) to give 4-methvi-3-(2-niirophenyloxazolidin-2-one. M8 (ESL m/z calc’d for

CioHuNOg [M+H] T 223, found 223,

ot
(9 1

{.041 mmol)}, the vial was evacuated and backfilled with argon (3x), then a solution of (5)-3-
methyl-1-(2-nitrophenylpvrrolidin-2-one (1.36 g, 6.18 mmol} in methanol (25 mL) was
added, the vial was evacuated and backfiled with hyvdrogen (3x} from a balloon then reaction
was stirred under | atm of hydrogen overnight. The reaction was filtered over celite pad and
concentrated to give 3-(2-aminophenyi-4-methyloxazolidin-2-one which was used without

20 farther purification. MS (ESH m/7 cale’d for CroHinN2Gr [MAH] T 193 found 193,

Step 3. (8)-3-(2-Aminophenyi}-4-methvioxazolidin-2-one {106 mg, 0.550 mmol), 2.4-

dichloropyrimidine-S-carboxamide (96 mg, 0.5 mmol} and trethvlamine (174 yL, 1.250

mimol) in ethanol (2000 pl) were heated to S0 °C overnight. The reaction was diluted with
25 DMSJO (2 mb), filtered and punified via mass directed reverse-phase prep-HPLC (Punfication

Method A} to yvield 2-chloro-4-((2-(d-methyi-2-oxooxazolidin-3-

-61 -
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vliphenyl)amino)pyrimidine-S-carboxamide. MS (ESE m/z calc’d for CisHisCINGs [M+H| '
348, found 348,

Intermediate {-13. Preparation of 7'-bromeo-6'-methoxy-2'-methyl-2, 3 -dikydre-1'H-

spire{eydepropane-1.4'-isoquinoline]

L
O .

i 2} TFA, NBS

1) HCHO, NaBH;CN
MeOH, ACOH

13

Step 1. To a mixture of 6'-methoxy-2',3'-dihydro-1'H-gpirofcyclopropane-1.4-isoquinoiing|
{500 mg, 2.64 mmol) in MeOH (3 mL} was added formaldehvde (37%) (860 mg, 11 mmol)
and ACOH (0.5 mL). The mixture was stirred at 15 °C for 10 mun, then NaCNBH; (498 mg,
7.93 yromol)} was added and stirred at 15 °C for 4 h under nitrogen. Solvent was removed
under reduced pressure. The residoe was added water (30 mbL), and extracted with Et0Ac (3
x 50 mL}. The organic lavers were washed with brine {50 mL), dried over Na:50;, filtered

and concentrated 1o vacuum o give the destred product which was used 1o next step directly.

Step 2. To the crude maxture (500 mg, crude) in TFA (5 mb) was added NBS (482 mg, 2.71
mmol) at 25 °C. Then the mixture was stirred at 25 °C for § h. LC-MS showed desired
product was formed. Then it was added water (10 mb) and NaH{Os 1o adjust the pH to 8~9,
a solution of 10% MeOH/DCM (30 mL} was added. The organic laver was separated and the
aqueous was re-exiracted with 10% MeQH/DCM (2 x 30 mL). The combined organic layers
were washed with brine (80 mL)}, dried over anhydrous NaxSOq, filiered and concentrated.
The residue was purtfied by Pre-TLC {silica gel, DCM:-MeOH=10:1) to give 7'-bromo-6'-
methoxy-2-methyl-2' 3-dihy dro-1'H-spiro{cy clopropane-1,4'-isoquinoline]. 'H NMR (400
MHz, CBCly 8 7.19 (s, 1H), 6.16 {m, 1H3, 3.80 (s, 3H}, 3.62 (s, 2H3, 2.50 (s, 2H), 2.43 (s,
3H), 0.99-1.06 (m, 2H), 0.88-0.98 (m, 2H).

EXAMPLES

Example 1-1. 4-((3-(Hydroxymethyliphenyhamino)-2-((6-methoxy-Z-methyl-1,2.3,4-

tetrahiydroisoquinolin-7-yhamine}pyrimidine-S-carbexamide

-62 -
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NH,
NH, 7 Step 1 N‘/Y&o
NS o, HoNS J : B e A
C;)‘\N/ ol OTBDMS N
i:kmaams

Step 2
e
E HN"L\N/ NH

4 M HClin dioxane

step d. To a stirred solution of 2.4-dichioropyrimuidine-3-carboxarnide (1000.0 mg, 521

mmol} in Ethanol (10 mi) under an argon atmosphere were added 3-({{tert-

(o)

butvlidimethylsilvi}-oxyymethyvaniiine (1237 mg, 5.21 mmol} and triethylanune (1.452 ml,
10.42 mmol) and reacrion was stivred at 70 °C for 12 h. Reaction mixture was diloted with
water and exiracted with EtOAc (2x). The combined organic exiracts were dried (NaxSO4),
filiered, and concentrated in vacuo. The crude material was purified by silica colunm
chromatography (10% to 20% MeQH in DCM) vielding 4-((3-{{{1ert-

10 butyldimethylsilyDoxy ymethyDpheny Damino)-2-chloropy rimidine-S-carboxamide. MS (ESI)
mz cale'd for CraHasCINGG: St [MAHTT 393, found 393.

Step 2. A mixture of 4-((3-(((tert-butvldimethylsilyjoxy ymethy phenyljamino)-2-
chloropyrinudine-3-carboxanude (200 mg, 0.509 mmol), 6-methoxy-2-methvi-1,2,3 4~
tetrahy drotsogquinohn-7-amine (98 mg, 0.509 mmol} in DMF (4.0 ) was added 4 M HCl in

13 dioxane (1 272 mi. 5 0% nunol) and the resulting mixture was heated at 100 °C for 6 h. The
mixture was filterad and concentrated n vacuo to drvness. The crude matenial was purified
by mass-directed reverse phase chromatography (Purification Method B) 1o give 4-((3~

{hydroxymethyhphenyhDamino}-2-{{6-methoxy-2-methyvi-1,2, 3, 4-tetrahvdroisoguinolin-7-
viamino)pyrimidine-S-carboxamide. MS (ESE mvz calc'd for CrsHarNaG: St [M+H]" 435,

20 found 435, TH NMR (499 MHz, DMS0-d6) & 11.55 (s, 1H), 8.66 (s, 1H}. 8.33 (5. 1H), 8.09 -
7.90 by, 2H), 740 (3, 1H), 731 (brs, 1H), 722, J=78Hz 1H), 7.02(d, I = 7.5 Hz, 1H),
6.79 (s, TH). 5.25 (brs, 1H), 4.41 (s, 2H), 3.78 (s, 3H), 3.30 (s, 2H), 2.84 — 2.81 (m. 2H),
2.60 - 2.57 (m, 2H), 2.34 (s, 3H),

Table 1
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Compounds listed 1n the table below were prepared using the synthetic methods
described 1n the aforementioned Example 1-1. The table provides the compound structure, the

name, the calculated and observed masses.

Exact
Exarople | Structure Narme Mass
IM+H]

4-({3-thy droxymethyDphenyDaminoy- | Calc'd
2-{{6-methoxy-2-methyi-1.2.3.4- 435,
teirabydroisogomolin-7- found
on | Yhamino)pyrimiding-5-carboxamide 435

i-1

Exampie 2-1 and 2-2. tert-Butyl 3-((8-carbamoyl-2-({6-methexy-2-methyl-1,2,3.4-
tetrahydroisoguinalin-7-yDamino Jpyrimidin-4-yhaminobenzyDearbamate and 4-((3-
{aminomethylphenyhaming ) 2-((6-methoxy-2-methyl-1,2,3 4-tetrabhydroisoguinelin-7-

yiamino)pyrimidine-S-carboxanide

Step 1

’\iHZ g NHE
Eigh Ci)\:‘d:('\ii"i

e Q \O

7

-2

10
NH, NHz

N

NS Ste0 N"“‘\\ 0
ep

|
i AP (13
4 M HClin dioxane O P ! ! Xy ’ \l/ 4 M HCI in dioxane
S, S ‘/E _/N L -Q\ “HZ
l )i
N X |

step I To a stirred sohution of 2 4-dichloropyrinidine-3-carboxamide {85 mg, §.443 mmot)

Step 2

n Ethanol (3.0 md) under an argon atmosphere were added tert-butyl (3-

aminobenzyhearbamate (98 mg, 0.443 mmol) and triethviamine (0.123 mi, 0.885 mmol} at

[o—y
()

RT. The reaction mixture was stirred at 70 °C for 1h. Reaction muxiure was diluied with

water and extracted with EtOAc (15 mL x 2}, The combined organic exiracis were dried
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{Na504), filtered, and concentrated in vacuo. The crude materiad was purified by silica
colammn chromatography {10% to 20% Me(OH in DCM) vielding teri-butyl 3-{{5-carbamoyl-
2-chloropynimidin-4-vlanunojbenzycarbamate. MS (ESD m/7 calc'd for CyHwCINSGs

[MHH]* 378, found 378,

Step 2. A muxture of tert-butyl (3-({3-carbamoyl-2-chloropynimidin-4-
viaminoYbenzvlicarbamate-(3) (70 mg, 0.185 numol), 6-methoxy-2-methyi-1,2,3.4-
tetrabydroisoquinolin-7-amine (§-2) (35.6 mg, 0.185 mumol) in DMF (2000 ul} was added 4
M HCI i dioxane {139 ul, 0.556 mmol) and the resulting mixtire was heated at 100 °C for 6
. LCMS showed complete conversion to 2-1. The crude material was purified by mass-
directed reverse phase chromatography (Purification method B) to give 4-{(3-

{(aminomethy Dpheny Damino}-2-({6-methoxy-2-methyl-1,2,3 4-tetrahydroisoquinolin-7-
vDaminopyrimidine-5-carboxamide {2-13. MS (EST) m/z calc'd for CosHN7Oo [MHH]' 434,
found 434, 'H NMR {499 MHz, DMSO-d63 8 11.54 (s, 1H), 875 -8.54 (m, 1H}, 835 (5,
TH), 8.0 (s, 1H), 761 (5, 1H), 742 (s, 2H), 7.35 - 7.09 {m, 2H}, 6.92(d, ] = 7.5 Hz, 1H)},
6.79 (s, TH), 4.02 (s, 2H), 3.91 - 3.63 {m, 3H), 330 (s, 2H), 2.81 (s, 2H3, 2.58 (g, 2H}, 2.32
{5, 3H), 1.40 (5, 9H).

Step 3.

To the previous reaction mixture, was added an additional 4 M HCLin dioxane (139 pl, 0.556
mmol) was added to the remaming muxture and heated to 100 °C for 2 b The reaction was
concentrated, diluted with DMSO (2 mb), filtered and purified via mass directed reverse-
phase prep-HPLC (Purification Method B). This provided tert-butyl (3-{{3~carbamoyl-2-{{6~
methoxy-2-methyl~1,2.3 d-tetrahy drowsogquinolin-7-yDanunc)py rimidin-4-
vljamino}benzvijcarbamate (2-2). MS (ESH m/z calc'd for CasHasN2Oy [M+H]T 5353, found
535, 'H NMR (499 MHz, DMSO-d6) 8 11.51 (s, TH), 8.65 (s, 1H), 8.31 (s, 1H), 8.00 (s, 1H),
756 (s, TH), 744 (3, 1H), 7.36 (5, 2H), 740 (L, J =77 He, 1H), 7.01 (4, I =73 Hz, 1H), 679
{5, TH) 3.80 =373 (m, 3H), 3.64 (s, ZH), 329 (s, ZH), 2.81 (s, 2H), 238 (£, J= 33 Hz, 2H),
2.32 (s, 3H).

Table 2
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Compounds listed 1n the table below were prepared using the synthetic methods
described 1 the aforementioned Example 2-1. The table provides the compound structure, the

name, the calculated and observed masses.

Exact
Exarople | Structure Narme Mass
IMHH]
NH,
N"\.‘/Ro ??H“bw‘f § Eﬁ?sn({fi-c?r?amﬁy -2- e
I {6-methoxy~2-methyl-1.2,3 4~ cale’
21 HN/I\ N NH tetrahydroisoquinolin-7- 534,
o vhaminojpyvrunidin-4- found
vi}anunojphenvlmethyl}carbam | 534
ate
4-{13-(aminomethyljphenyl}-
anino}-2-{{6-rethoxy-2- Cale'd
2.9 methyl-1,2,3 4~ 434,
tetrahvdroisoguinolin-7- found
yhamino{pyrimidine-S- 434
carboxanude
4-{12-{amimomethyi}phenvi}-
amino}-2-[{6-methoxy-2- Cal'd
2.3 methyl-1,2.3,4- 434,
“ tetrahy drotsoquinolin-7- found
yhaminojpyrimiding-3- 434
carboxamide
2-{(&-methoxy-2-methyl-1,2.3 4~
tetrahy droisoquinelin-7- Calc'd
5.4 vijamino}-4-{ {2~ 448,
[{methylaminoymethvl]- found
phenyltamimolpyrimidine-5- 448
carboxande
4-413-{ I -amunoethyphenyi]-
amino; -2-{{6-methoxy-2- Calc'd
_ methvi-1,2,3,4- 448,
T tetrahy droisoguinolin-7- found
vhamino}pyrimidine-5- 44%
carboxamide
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4-{13-(1 ~aminoethyijphenyi}- Caldd
anno}-2-{{6-chloro-2-methyl- 4',< 5
2-6G 1,2.3 d-tetrghydroisoquinolin-7- | .7
, S found
yhanunojpyrimidine-5- A
- e 4572
carboxamide
4- {13+ ~aminoethy Dphenyl]- Calcd
amino}-2-{{6-fluoro-2-methyi- 4/,% ( -
27 1,23, 4~tetrahydroisoquinolin-7- | .~ 7
A found
yhaminojpyrimuidine-5- 436
carboxamide )

Exampile -1, 4-(3-((1-Fluoracyclopropane-1-carboxamide inethyhphenyijamine)-2-({6-

methoxy-2-methyl-1,2,3,4-teivabydroisoguinolin-7-yhamino Jpyrimidine-S-carboxamide

NH, NH,
/j/&o HO IS N%/[gﬂ
i gf NP

EKF

N.. a4

HATU, DIEA \l/k
O _NH,
A 20 mL vial contaimung I ~fluorocyclopropane-~1-carboxyhic acid (4.80 mg, 0.046 mmol) in

DMF, RT

DMF (1.0 ml). was added with stirnng HATU (21.05 mg, 0.055 mmol} and reaction was
stirred for few minutes then was added 4-{(3-(aminomethylypheny!jamine)-2-{({6-methoxy-2-
methyi-1,2,3,4-tetrabvdrotsoquinelin-7-yhananojpyrimidine-S-carbosamude 5 (2-%, 20.0 mg,
.046 mmol}, DIEA (0.016 mi, 0.092 mumol} and the reaction was stirred for 4 h at RT. The
reaction was guenched with ethvl acetate and extracted with 3 portions of | Nag H{L, 2
portion of water, 1 portion of brine, I portion of sat. ag. NaHCOs. The organics were dried
{Na:S04), filtered, and concentrated. The crude material was purified by mass-directed
reverse phase chromatography {Purification Method B) to give 4-{(3-{({(1-fluorocvclopropane-
{-carboxamidoymethybiphenyl-amino }-2-({ G-methoxy-Z-methvi- 1,23 4-

tetrabydroisoquinolin-7-vDammo)pyrimidine-5-carboxamide. MS (EST m/z calc'd for
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€ HoFN-Os IMHH]T 520, found 520. "H NMR (499 MHz, DMS0-d6) d 11.55 (s, 1H), 8.96

(1, J=6.1 Hz, 1H), 8.67 (5, 1H), 8.34 (s, 1H), 8.02 (5, 1H), 7.63 (4. J = 7.4 Ha, 1H). 742 (d, J

= 16.0 He, 2H), 7.28 - 716 {m, 1H), 6.95 (4. J=7.5 Hz, 1H), 6.79 (s, 1H), 427(d. § =54

Hz, ZH), 3.77 (s, 3H), 3.30 (s, ZH). 2.81 (. J=5.7 Hz, 2H), 2.38 (1, § = 5.8 Hz. 2H). 2.32 (s.
5 3H) 1.35-1.23(m, 2H), 1.22 - 1.18 (m. 2H),

Table 3

Compounds listed in the table below were prepared using the synthetic methods
described 1n the aforementioned Example 3-1. The table provides the compound struciure, the

10 name, the calculated and observed masses.

Example Exact
Structure Name Mass
IVHHT
HaN
=0 4-[(3-{[{(}-fluorocyvclo-
N’m, " Y propane-t-carbonylamino|- Caled
N " methyl phenyDamino}-2- o
. I HN—( 520,
3-1 o 5 [{6-methoxy-2-methyl- found
N \_/ 1,2,3 . 4-tetrahy droiso- 520
Mo N guinolin-7-yljamino}- o
o | ¥
- \ ..... pyrimidine-S-carboxanude
______ /

Example 4-1. 4-((2,6-Difluorophenyliaming }-2-{{6-methoxy-2-methyl-1,2,3,4-

tetrahydroisoguinslin-7-yhamino)pyrimidine-S-carbosamide

N

U B M\A\a

Nm
NHZ Step 2
Y
if\\("\a - HC! N’J\\]\Nﬁ
SN - R -
G N7 NH 2-MeOEIOH O/ F
SN NG 80 °C |
o o
= N

ot
.4

Step 4

LHMDS CE"A\/I

e

N
THF, 50 °C F )YF
~
T

i\h
NH,
}...\

“N "\cs
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Step | Fresh LiIHMDS (1M THF} (521 ul, 0.521 mmol} was added via syringe to a solution
of 2.6-dituoroanitine (25.5 pl, 0.253 mmol) and 2 4-dichloropyrimidine-S-carboxamide (50
mg, 0260 nunol) in dry THF (868 ul) and the muxture was stirred at 50 °C {or 21 The
muxture was cooled, and the solvent was evaporated. The resulting residue was diluted with
DCM €10 b and sat. ag NHyCH(10 mL), and stirred for an additional 13 min. The agueous
laver was extracted with DCM (2 x 10 mL), filtered through a phase separator, and
concentrated to afford 2-chioro-4-({2 6-difhuorophenyDaminopyrimdine-5-carboxamide as
solid. The matenal was sufficiently pure {(97%) by LCMS and carried forward crude without

purification. MS (ESD m/z cale™d for CyHeCIFNLO [MHH] T 283, found 285,

Step 2. 2-Chlora-4-{{2, 6~-diflucrophenyDamino jpy rinudine- S-carboxamude {70 mg, 0.246
mmol) was added to a 2 dram vial containing 6-methoxy-2Z-methvi-1,2,3.4-
tetrahydrotsoquinolin-7-amine (52.0 mg, 0.271 romol} in 2-MethoxyEthanol (820 ul). HCI
{125 M 1o ethanol) (590 ul, 0.738 mmol} was added via svringe and the maxiure was sealed
and stirred at 90 °C overmight. The mixture was cooled, difuted with DMA {1.5 mL), filtered
through a fni, and the mixture was purified via mass directed reverse~-phase prep-HPLC
{Purtfication Method B), to give 4~((2,6-dfluorophenyhamino)-2-({6-methoxy-2-methyl-
1,2.3 d-tetrahydroisoguinolin-7-vlyamino)pyrinudine-3-carboxamide as a solid after diy
down. M8 (EST) m/z cale’d for CooHoaFsNgOy [MHH] ' 441, found 441, 'H NMR (499 MHz,
DMSO-d6) 6 10.70 (s, 1F), 8.69 (br s, 1H), 8.07 (s, 1H), 7.87 (s, 1H), 7.59 - 7.33 {m, 31},
728 - 7.25 (m, ZH), 6.69 (s, TH), 3.79 (s, 3H), 3.0 (5. ZH). 2.71 (1. J = 5.6 Hz, ZH). 2.52 -
250 (m, 2H), 2.34 (s, 3H).

Table 4

Compounds listed 1n the table below were prepared using the svnthetic roethods
described 1n the aforementionsed Example 4-1. The table provides the compound structure, the

name, the calculated and observed masses.

Exact
Example | Structure Name Mass
[M+H]"
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4-{(2.0-difluorophenyyamino} | ., |

2-¢{G~methoxy-2-methyl- gﬁc d
4-1 1,2,3 4-tetrahydroisoquinohin-7- fow; d

viaminojpyrimidine-5- Ad]

carboxamide

4-1(2 6-dimethyiphenyhaminol- Calcd

2-{(6-methoxy~2-methyl- 4;;3 ‘
4-2 1.2,3 4-tetrahydroisogquinolin-7- fc;ur; d

vhamino]pyruradine-5- S

carboxamide

4-1(2-fluore-6-

methviphenviamino}-2-{ {6~ {alc'd
A3 methoxy-Z-methyl-1,2,3,4~ 437,

) tetrahvdroisoquinolin-7- found
yhamino]pyrimidine-5- 437
carboxamide
4-f{2-bromo-6-
fluoropheny Damino}-2-[{(6- Cale'd

44 1nethoxy—2—1‘nethyi—1 ,2,3,4- 501,
tetrabvdrotsoquinolin-7- found
yijamino|pyrimidme-5- 501
carboxamide
2-{{6-chloro-2-methyl-1,2.3 4- o
tetralydrotsoquinolin-7- i’ic d

4.5 yhamino{-4-{{(2-Buore-6- fow; §
methylphenyljamino jpyrinudin A4
e-3-carboxamide
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G
N/\/[JLNH2 41 2-F 01 o-6m
- methviphenylamine}-2-[(6- Calc'd
» Hfj’l\N NH fluoro-2-methyl-1,2,3 4- 42,
# tetrahydrotsoquinolin-7- found
vhamino]pyrnimidine-5- 425
carboxamide
4-12-uoro-6-
methviphenyljamino}-2-[{6- Calc'd
47 methoxy-1,2,3,4- 423,

' tetrahiydroisoquinolin-7- found
yhamino|pyrimidine-5- 423
carboxamide
4-{{2-fluoro-6-
{irifluoromethvDphenvljamino} | Cale'd

4.8 -2-f{6-methoxy-2-methyl- 4910,

' 1,2,3 4-tetrabydroisogquinolin-7- | found
vhaminopyrimudine-5- 491
carboxamide
4ef{ 2-cy ano-6e
fuoropheny Danino}-2~[{6- Cale'd

49 methoxy-Z-methvi-1,2.3 4~ 4438,
tetrahydroisoquinolin-7- found
yhamnoe]pyrimidine-S- 448
carboxamide
4-1(2 4-diftuorophenvlaminol- | .
o ten - e Cale'd
2-{{6-methoxy-~2-methyl- A4
4-10 1.2,3 4-tetrahydroisoquinolin-7- fou;ad
yhamino]pyrimidine-3- '
, : 441
carboxamide
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412, 5-difluorophenyDamano}- | .
o ‘ , Cale'd
2-f{G-methoxy-2-methyl- 441
4-11 o 1,2.3,4-tetrahydroisoquinolin-7- ’
P . e found
yhanuno]pyrimidine-5- ,
; 441
carboxamide
4-1{3-chloro-2-
fluoropheny Damino}-2-[{6- Cale'd
IRE methoxy-Z-methyl-1,2.3 4- 457,
o tetrahydrotsoquinolin-7- found
0 vhiamino|pyrimidine-3- 457
/ carboxamide
2-{{6-methoxy-2Z-methyl- 1
g Calc'd
1,2,3 4~tetrahvdroisoguinolin-7- 450
4-13 yhamine{-4-{(2.3.4~ .
' N . ... | found
) . trifluorophenyhamunolpyrimad: |
Oy e Y 459
N ne-S-carboxamide
/7
4-§(2-fluoro-3-
methylphenyhamino}-2-[{6- Calc'd
414 methoxy-2-methyl-1,2,3 4- 437,
- tetrahvdroisoquinolin-7- found
O. vhamino|pyrnudine-5- 437
7 carboxamide
412 6-difluoro-4-
methoxyphenyDamino|-2-{{6- | Calc'd
415 methoxy-2-methyl-1,2,3 4~ 471,
O tetrahydrotsoquinolin-7- found
yhanno|pyrmdine-5- 471
carboxamide
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4-1{2-chloro-6-fhuoro-3-
methviphenyDamino]-2-[{6- Calc'd
416 methoxy—g—methyi—l 2.3,4- 471,
tetraby drotsoquinoiin-7- found
yijamino|pyrnimidme-5- 471
carboxamide
4-12-uoro-6-
hydroxyphenyDaming}-2-{{6- Calc'd
417 methoxy-2-methyi-1,2,3 4~ 439,
tetrahvdrotsoquinolin-7- found
yljamine|pyrnudine-3- 439
carboxamide
4-{{2~chloro-5-
methyiphenyiamino|-2-[{6- Calc'd
, methoxy-2-methyi-1.2,3 4- 453,
4-18 ‘ IR L2 5
fetrahydroisoquinolin-7- found
vhamino|pyrnudine-5- 453
carboxamide
4-{{2~chloro-4-
methylphenyhamino}-2-{{6- Calc'd
‘ methoxy-2-methyl-1.2,3 4- 453,
4-19 ) ; o .
tetrahydroisoquinolin-7- found
viaminolpyrimidine-5- 453
carboxanude
4-{{6-chloro-2-fluore-3-
methviphenyDaminol-2-[{6- Cale'd
430 methoxy-Z-methyl-1,2.3 4- 471,
o tetrahy drotsoquinolin-7- found
yijamino|pyrnimidme-5- 471
carboxamide
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4-1{2-chioro-4,6~

diftuorophenyhanuno}-2-{{6- Calc'd
421 methoxy-2-methyl-1,2,3,4- 475,

- tetrahydrotsoquinolin-7- found
vhamino]pyrnimidine-5- 75
carboxamide

:i Nt N I
A . 2 1{,1 (L? d?pmm h?‘iih}? {H Cale'd
- F N pyrazol-d-viamino} -4-{(2- 49
4.22 fluoro-6- P
ey - L , o ' §
Q U methviphenvlanunojpyrimidin i(gld
‘ J & e-S-carboxamide i
O
MAYLNHZ 4-{(2-fluoro-6-
N A NNV methyiphenyhamino}-2-{{1-2- | Calc'd
hydroxy-Z-methylpropyl}-1H- | 400
e 2 F ) , Bl b
4-23 1 \\, 5)\\7/ pyrazol-4- found
-N A yljamino} pyrimiding-5- 400
‘z carboxamide
H
e
h‘i/\j\)Lth 4-[(2-fluoro-6-
N P NT N NH methyiphenyi)anﬂno}—2— {- Cale'd
A4 F (2.2, 2~tnfluoroethyly~1H- 410,
- Y pyrazol-4- found
N--N viamano} pynimidine-3- 410
> carboxamide
c ?Q.m
Q
N7y NH,
| - 4-[{2-fluoro-6m Cale'd
405 HINT N methviphenviamine}-2- {{4- 416,
- F N {methylsulfonyiphenvljamino} | found
| P pyrimidine-3-carboxamide 416
529
~ TR0
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4ei(2-
cyclopropviphenyaming}-2- Cale'd
436 [(6-methoxy-2-maethyi-1,2.3,4- | 445,
- tetrahvdroisoquinolin-7- found
vilamino]pyrimidine-5- 445
carboxanide
4-{{2~ethviphenvDamino}-2-[(6- Cale'd
methoxy-2-methyi-1.2,3 .4~ 4’3 3
4-27 tetrahydroisoguinolin-7- fourji d
yhamino{pyrimidine-S- o
carboxamde -7
4-{{ 2-tert-butviphenyhamino - Calc'd
2-{{6~-methoxy-2-methyl- 45 1
4-78 1,2.3 4-tetrahydroisoquinolin-7- féﬁr; g
yiamino]pynimidine-5- 61
carboxamide
E:‘i o NH; 2-{{6-fluoro-2-methyl-1,2,3.4- .
! , i Cale'd
HNTSNESNH F - 16}21‘:1%1}’dr}nzogﬁmﬂ?im-7- 479
4-29 E L E : yiamanoel-4-4 1 2-fluero-6- -
i %\‘ @k’: {trifluoromethyliphenyljamino} i(;lgld
A pyrimidine-S-carboxamide
4-[{4-bromo-2,6~
difluorophenyvhamino}-2-{{6- Calc'd
430 methoxy-2-methyl-1,2,3 4~ 519,
tetrahydrotsoquinolin-7- found
yhanno|pyrmdine-5- St9
carboxamide

'

3

(9]
[
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4-412 (d"ﬂuoromethﬁm/)nén
fluorophenvijamino} -2-{ {6~ Cale'd
431 methoxy-Z-methyl- 1,7,3,4~ 489,
tetrahvdroisoquinolin-7- found
vhamino]pyrnimidine-5- 489
carboxamide
4-[(2,2-dimethyl-2,3-dihydro-1-
benzofuran-7-vhamino|-2-[{6- | Calc'd
430 fluoro-2-methvi-1,2.3,4- 463,
- tetrahydroisoquinolin-7- found
yhamino|pyrimidine-5- 463
carboxamide
4-1{4d-cyano-2-flaoro-6-
methviphenyDamuno}-2-[{6- Calc'd
413 methoxy-Z-methvi-1,2,3,4- 462,
o tetrahvdroisogumolin-7- found
yhanno]pyrimidine-5- 462
carboxamide
2-{(3,5-dimethyl-1H-pyrazol-4- | Calc'd
434 yhamane]-4-[(2-flyore-6- 356,
' mdbwiph nvDaminojpynnudin | found
e-3-carboxamide 336
N NH, 4-{{2-fluoro-6- o Cale'd
| methviphenyDamino]-2-{(1- 34
4.35 TN methvi-1H-pyrazol-4- L
F Ayammojpyvrnudine-5- found
Ny S Y JAmIDOIP: 342
b carboxanmide
N . \L\/

Example 5-1. 4-(2-Fluoro-6-(irifluoremethyhiphenyhamine }-2-{(2-(2-hydroxy-2-

methylpropyl)-6-methoxy-1,2,3 4-tetrahydroisoguinelin-7-ylamine pyrimidine-5-

carboxamide
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Step 2

KGOy
2.2-dimethyioxirane

Step 3

L HO
NTNH ey
2-MeOEIOH
90 °C

from Ex. 4-1

s

Step 1. fert-Butyl-T-aming-6-methoxy-3 4-dihvdroisoquinoline-2{ 1H)-carboxviate (1.5 ¢,
5.39 munoly was added t0 a S0 mi flask in DCM (7. 19 mL). TFA (1.246 ml, 16,17 mmol)
was added in one portion via syringe and stirred for | h at RT. The material was concentrated
to give 6-methoxy-1,2,3 4-tetrahy drotsoguinolin-7-amine {TF A salt) as a crade oil, which
was carried into the next step cruds. MS (EST) m/z cale’d for CioHisNoO IMHH] 179, found
106 178

Step 2. 6-Methoxy-1,2 3 d-tetrahy droisoquinolin-7-amine {0.959 g, 5.39 mmol} was added to
a 100 mL flask and dissolved m toluene (17.19 ml). Potassium carbonate (2234 ¢, 16,17
mmol) was added i one portion followed by 2,2-dimethyloxirane (0.521 mi, 5.93 yomol) at

15 RT and vigorously. The muxture was heated to 90 °C and stirred for 4 h. The nuxture was
cooled and diluted in water (20 mL}, and extracted with ethyl acetate (2 x 20 mL). The
organics were collected, dried (MgS0Q4), filtered and concentrated under reduced pressure.
The residue was purified bv colunmm chromatography on silica gel 12 g columm, eluting with
EtOAC/EIOH (3:1) in hexanes (5-50%) to give 1-{(7-amino-6-methoxy-3,4-

20 dihydrosoqunelin-2(1 H}-vh-2-methylpropan-2-ol as a pale vellow solid {50 mg}. MS (EST
mz cale’d for CraHaNaGy [MAH] T 251, found 251

Step 3. 1-(7-Amino-6-methoxy-3,4-dihy droisoquunolin-2{ 1 H}-y 13- Z-methylpropan-2-ol
{16.46 mg, 0.066 romol) and 2-chloro-4-((2-Huoro-6-(trifluoromethyphenyDamino)-

25 pynmidune-S-carboxamude (preparation from Ex. 4-1) (20 mg, 0.060 romol) were added in 2-

3
3
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MethoxyMethanol {171 pl) under argon. Hydrogen chloride (1.25M in Ethanol) (143 ul,
0.179 mmol} was added and contents were heated to 95 °C for 90 nun. Upon reaction
completion as momtored by LOMS, the maxture was cooled and diluted 1o DMSO. The
muxture was filtered through a frit and punified via mass divected reverse-phase prep-HPLC
{Purification Method B), to give 4-((2-fluoro-6-(tfriflusromethyliphenyDamino}-2-({(2-(2-
hydroxy-2-methvipropyl}-6-methoxy-1,2,3 4-tetrabydroisoquinolin-7-y Daminojpvrimidine-5-
carboxamide as a solid after dry down. MS (ESE m/z cale™d for CoaHaoFaNgOs [MHH] ™ 549,
found 549, 'H NMR (499 MHz, DMSO-d6) 6 11.10 (s, 1H), 8.71 (5, 1H), .08 {brs, 1H),
788 (s, TH), 777 = 773 (m, 1H), 7.69¢d, J = 7.6 Hz, 1H), 7.66 - 7.57 (m, 1H), 747 (5, 1H),
727 (s, TH), 6.67 (5, TH), 4.21 (5, TH), 3.78 {5, 3H), 3.25 - 3.23 {m, 2H)m 2.79 - 2.66 (m,
4H), 2.35(s, 2H), 1.15 (s, 6H}.

Table s

Compounds histed in the table below were prepared using the syuthetic methods
described in the aforementioned Example 5-1. The table provides the compound structure. the

name, the calculated and observed masses.

Exact
Example | Structure Name Mass
IMEHHY
4-{{2~fluoro-6- _
(triffuoromethyphenviamino §-2- {{2- (:,/ala d
) , i s 549,
5-1 {2-hydroxy-2-methylpropylj-6- found
methoxv-1,2 3 d-tetrahy drotsoquinolin- Q@
7-yljamino } pyrimidine-S-carboxaroide {7
4-{(2-fluoro-6-methyiphenyvhaminog]-2- | Calc'd
5.9 {2-(2-hyvdroxy-2-methylpropyl -6~ 495,
- methoxy-1,2.3,4-tetrahydroisoquinolin- | found
T-yHamino | pyrimiding-5-carboxamide | 495
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Example 6-1. 2-({(6-Methoxy-2-methyi-1,2,3 4-tetrahydroizoquinslin-7-yDBamine)-4-

{phenylamino)pyrimidine-S-carboxamide

Step 1 Stap 2 OFt
OFt
i N ! -
NS N0 anifine, BN Jl\jj oo
1 s -é

X , Z-methoxysthanol MeD
G "N7 ~CH Ethanol o

O% Step 4
Step 3 N7~ O

. M HATU
NaOH NN N

NHLCI, DIFEA

= MeQ
THF/Water, 60 €

NN
Step 1. Aniline (4 36 ml, 48.2 mmol) was added 1o a solution of ethyl 2 4-dichloro-

pyninidine-S-carboxviate (10,1 g, 45 9 mmol) and triethylamine (12.8 mi, 92 mmol} in
ethanol (92 mb) at 0 °C. Afier the addition the reaction was allowed to reach room
temperature and stured overnight Water was added (200 mL) and a solid precipitated. The
solid was filtered and dried under a stream of mitrogen. Thus ethyl 2-chloro-4-
{phenylamimo)pyrimidine-S-carboxviate which was used without further purtfication. M5

(ESHy m/z cale’d for CaHnCINGG, [MHH] ' 278, found 278

Step 2. A 500 mL 3-necked round bottomed flask with reflux condenser was charged with 6-
methoxy-2-methyl-1.2 3 d-tetraby drotsogquinolin-7-anune (82, 7.37 g, 38.3 mmol) and ethyl
2-chloro-4-(phenvlanunopyrirnidine-S-carboxylate (9.68 g, 34 9 mmol). 2-moethoxylethanol
{190 mL} and was added followed by HCI {70 mi. 87 mamol. 1.25 M n ethanol} and the
reaction was stirred at 110 °C overnight. The reaction was cooled in an ice bath and
neutralized with NaOHqg (appros. S0 mL, Iitmus test pH 7), solid began precipiiate, distilled
water (250 mL} was added and the reaction was stirred for 10 minutes. The solid was filtered
off and dried under a stream of nitrogen. This provided ethvl 2-{{G-methoxy-2-methyl-

1,2,3 4-tetraby droisoquinolin-7-vhamino ;-4-(phenylamino)py rimidine~S-carboxylate which
was used without further purification. MS (ESI) n/z cale’d for CosHzeNsOs [MHH] ' 434,
found 434
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Step 3. A 20 mb Biotage microwave vial was charged with ethyl 2-({(6-methoxy-2-methyl-
1,2,3 4-tetrahy droisoquinolin-7-vhamino-4-(phenylamino}py rimnidine-S-carboxylate (1 g, 2
mmol). THF/water (14 mi., 1:1) was added followed by solid sodium hvdroxide (0,48 g, 12
mmol). The reaction was heated to 60 °C and stirred for 3 d. The reaction was cooled,
neutralized with HClpg (2 M, hitmus fest), concentrated to remove the organic solvent. The
solid was filtered, dried by azeotroping with isopropanol (3 x 50 mL) and further dried under
high vacuum. This provided 2-({6-methoxy-2-methyl-1.2,3 4-tetrahvdroisoquinolin-7-
vlamino)-4-(phenviaminojpvrimidine-3-carboxyhc acid which was used without further
purification. MS (BSD m/z cale’d for CoaHaaNsGs [MHHT T 406, found 406
Step 4. A 40 mb vial was charged with 2-({6-methoxy-2-methyi-1,2,3 4-
tetrahy drotsoquinolin-7-ylamino)-4-(phenyiammoypyrimidine-5-carboxylic acid (0.77 g,
{89 mnol)y, DMF {5 mbL) was added followed by DIPEA {0.99 ml, 5.7 mmol) and HATU
{1 44 g 3.78 mmol} at room temperature. Additional DMF (10 mL) was added followed by
ammontum chioride (0.20 g, 3.78 mmaol) and the reaction was stirred af room temperature
overight. The contents of the reaction were transferred to a Erfdenmever flask and water (150
mi.) was added, the solution was stitred uniil a precipitaie had formed. The solid was
collected by filiration and the filter cake was slurried with MeOH (5 mL) and filtered, the
process was repeated 1 more time and the solid was dried overnight under a stream of
nifrogen. This provided 2-{{G-methoxy-2-methyl-1,2,3 4-feirahvdroisoquinolin-7-vl}ammo)-
4-{phenviamino)pyrimidine-3-carboxamide. MS {ESI) m/z cale’d for ConHusNeG2 [MHH] T
405, found 405, 'H NMR (499 MHz, DMSO-de) 5 11.55 (s, 1H), 10.69 (s, 1H), 8.68 (s, 1H),
8.38 (s, TH), 8.06 (s, 1H), 7.65 (s, 1H), 7.60 — 7.52 {m. 2013, 7.48 — 7.29 (s, 3H), 7.14 - 7.03
(., EH). 6.94 (s, 1H), 424 — 4.02 (m, ZH), 3.81 (5, 3H), 3.59 - 3,20 {m, 2H), 3.17 - 2.98 (m,
2H), 2.88 (s, 3H).

Table 6

Compounds histed in the table below were prepared using the syuthetic methods
described in the aforementioned Example 6-1. The table provides the compound structure, the

name, the calculated and observed masses.

Exact
Example | Structure Name Mass
IM+H]
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2-{{6-methoxy-2-methvi-1,2.3 4- Cale'd
tetrahy droisoquinolin-7-y1jaminof-4- 405, found
{phenviammo)pyrnnudine-S-carboxarmde | 405

6-1

Example 7-1. fert-Butyl 5-((S-carbamoyl-2-chloropyrimidin-4-yljaming}-3,4-

dihydroisoquinoline-2{1H)-carboxylate

Example 7-2. (8)-2-((6-Methoxy-2-methyi-1,2,3 4-tetrahydroisoquinoelin-7-yaming )-4-
5 {(Z-{4-methyl-2-oxooxarelidin-3-ylphenyhamino pyrimidine-S-carbexamide
Example 7-3, 4-{(2-Bromophenyllamins|-2-[{6-methoxy-2- methyl-1,2,3,4-

tetrahydroisoquinolin-7-yhamino|pyrimidine-S-carbexamide

NH,
Step 4 i
1 L NS0
H . ES b’ s E
: + N! RN (S u mgiast Ci)\;\:’f NH
oo g EOH 3T : |
‘:O N
) “Boc
NH,
ik Step 2a
i 4 : " N7 &O
I 0 H i
CI NN - R
I g0 °C ;
o ! %
'\\
7=1
Step 2b CE\
TsOk N7y NH,
. ; v
2-MeOEIOH ;
110 °C /O . P I/N
OSSR
. 72
N
10 .

- 81 -



W

10

[—
(v 4}

WO 2022/098809 PCT/US2021/057971

O
Step 2
NH2 80 LC u\
o N7 NH,
PN 4M HCI /Ji\ P

1.8 + . E{OH HNT N7 TNH
N Z i’
~ i

-2 T

7-3

Step 1. N-Ethvi-N-isopropylpropan-Z-amine (512 ul, 2.93 wmol) was added to a solation of
tert-butyl S-anuno-3 4-dihydroisoquinolime-2{(1H}-carboxylate (485 mg, 1 953 mmol} and

2 4-dichioropyrimidine-S-carboxamide {375 mg, 1.953 mmol} in ethanol (5580 ul) and the
sxbure was capped and stirred at 35 °C for 2 h. The maxture was cooled, difuted with water
{15 mL}, and extracted with DCM {2 x 15 mL). The organics were combined, dued (Mgh04),
filiered, and concentrated to give tert-butvl 5-({5-carbamovi-2-chloropvrinudin-4-yhaming)-
3,4-dihvdroisoguinoline-2{1H}-carboxylate as a solid. The compound was sufficiently pure
{(87%) and was carried forward crude. MS (ESD mi/z cale’d for CroHosCINGGs [M+H] ' 404,

found 404,

Step 2a {(Prep 2ain Table 7). 2-({(4-(MethylsulfonyDphenyamino}-4-((1,2,3.4-

tetrahydroisoquinolin-S-yhamine jpyrimidine-S-carboxamide (Example 7-1)
4-{Methylsulfonyljambine (13.99 mg, 0.082 nunol) was added to a vial containing tert-butvl
5-{¢5-carbamoyl-2-chloropyrimidin-4-yjamino}-3 4-dihy droisoquinoline-2{1 H-carboxylate
(30 mg, 0.074 mmol) in 2-MethoxyEthanol (495 ul), HCU(1.25 M m ethanol} (296 pl, 6.370
mmol) was added via svringe and the mixture was stirred at 90 °C overnught. The mixture
was cooled and diluted in DMA/DMSO (2 mL} and filtered through a frit. The residue was
purified via mass directed reverse-phase prep-HPLC (Purification Method B), to give 2-({(4-
{ruethvisulfony -phenvDanuno}-4-((1,2,3 4-tetrahy droisequinolin-S-vDamino ypyrinadine-3-
carboxamide as a solid following dry down. MS (ESD m/z cale’d for CoHpNa(OsS [MHH] T
439, found 439. 'H NMR (499 MHz, DMSO-d6) 8 11.26 (s, 1H), 10.12 (s, 1H), 8.77 (s, 1H),
811 {brs, 1}, 7.92(d J= 88 Hz, 2H), 7.84 (s, 1H), 7.69 (4. .J = 8.8 Hz, 21, 7.48 (5, 1H),
720 ¢,J=78 He 1H), 6.92{d, J= 7.5 Hz, 1H). 388 (s, 2H). 3.25 (brs, 1H), 3.14 (5, 3H),
298 (m, 2H), 2.58 (m, ZH).

sten 2b (Prep 2b in Table 7). 2-({(4-(Methylsulfonylphenyhamine}-4-{(1,2,3.4-

tetrahydroisoquinolin-5-yl)amine jpyrimidine-S-carbexamide (Example 7-2)

-82 -
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o-Methoxy-2-methvi-1,2.3 4-tetrahyvdroisoquinolin-7-amine (42.0 mg, 0.218 mmol), {5)-2-
chloro-4-{((2-(d-methy}-2-oxooxazolidin-3-yDiphenyHaminolpyrimidine-5-carboxamide (69
mg, 020 nuool) were charged 1 a vial, 2-methoxyethanol (2000 pl) was added followed by
tosic acid {56.6 mg, 0.298 mmol). The reaction was heated to 110 °C overnight. The crude
was diluted with DMSO (2 mb), filtered and pusified via mass divected reverse-phase prep-
HPLC (Pursification Method A). This provided (8)-2-{{G-methoxy-2-methyl-1,2.3 4-

tetrahy drotsoquinolin-7-vhanuno -4-((2-{4-methy -2 -oxooxazolidin-3-vlyphenyamino)-
pyrimidine-S-carboxamide. MS (ESD m/z cale’d for CasHaoN-Oy IM+H] ¥ 504 found 304. 'H
NMR (499 MHz, DMS0-d6) 8 12.07 (s, 1H), 878 = 8.58 (m, 1H), 8.36 (5, 1H), 815 (5, 1H),
765 (s, 1H), 7.50(d,J=30Hz, 1H), 747{(d, /=81 Hz 1H), 740736 (m, 1H), 7327
=77 Hz 1HY, 720713 (m, 1H), 711 {(d. /=78 Hz, 1H}, 703 (s, 1H}. 4068 {1, /=81Hz,
PH), 444 -4.29(m 2H), 423 - 412 (m, HH), 407 (£, J =79 He, 1H), 3.81 (5, 3H), 3.74 -
365¢m, 1H), 3.42-329(m. TH)L 319303 (m, 2H), 2.95(d. J=39Hz, 3H), 1.09(d. J=
6.2 Hz, 3H).

Step 2¢ (Prep 3¢ in Table 7). 4-[(2-Bromophenyljaming}-2-[{6~methexy-2-methyl

1,2,3 4-tetrahydroisoquinslin-7-yl)amino|pyrimidine-S-carboxamide (Example 7-3)

A vial was charged with 4-{(2-bromophenyhamino}-2-chlioropyrimidine-3-carboxamide (500
mg, 1.523 mmol, §-9), 6-methoxy-2-methyl-1,2,3 4-tetrahydroisoquinolin-7-amine (293 mg,
1.53 mmol}, 20 drops of 4M agq. HCL and ethanol (10,18 mi). The mixture was heated in a
microwave vial to 120 °C for 2 h, then allowed to crvstailize at RT and filtered with ethanol

to afford 4-((2-bromophenyilaming }-2-{({6-methoxy-2-methyl-1.2,3 4-tetrahvdroisoquinolim-

CooHuBrNGD: [M+H] ¥ 483 found 483 TH NMR (499 MHz, DMSO-d6) § 11.67 (s, 1H),
8.71 (s, 1H), 8.35 (s, 1H), 8.21 (s, 1H), 8.03 (s, 1H), 7.69 — 7.65 (m, 2H), 7.41 (s, 1H), 7.26
(s, 1y, 7.04 (1, J = 7.6 Hz, 1H), 6.78 (s, 1H), 3.77 (s, 3H), 3.27 (s, 2F)), 2.80 {s, 2H), 2.58 (5.
2H), 234 (s, 3H),

Table 7

Compounds listed 1n the table below were prepared using the synthetic methods
described 1o the aforementioned Example 7-1, 7-2, or 7-3. The table provides the compound
structure, the name, the calculated and observed masses, and Prep procedure details m the

Prep Column.
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Exact
Mass
Example | Structure Name [MHH]
&
Prep
2-{14- (alc'd
{methylsulfonyDphenyljanuno}~ | 439,
7.1 4-1(1,2,3 4- found
tetrahydroisoquinolin-5- 439
vhaminolpyrimidine-3- {Prep
carboxamide 2a}
2-{(6~methoxy-2-methvi-1,2.3.4- | Calc'd
tetrahyvdroisoguinolin-7- 504,
7. yhamino{-4-{{2-{(45}-4-methvi- | found
2-ox0-1,3-oxazolidin-3- 504
vi{phenvitaminojpyrimidine-3- | (Prep
carboxamide 2b)
4-[(2-bromophenyamino}-2- 2;? d
[{(6-methoxy-2-methvi-1,234- | 777
) found
7-3 tetrahydroisoquinolin-7- 423
yhaminojpyrimidine-5- gy
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tetrahydroisoquinolin-7- o
- found
7-6 : vhamino}-4-[(3-methylcinnolin- 471
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benzopyran-7-ylamino|-4- found
7-16 [{1,2.3 4~tetrahy drotsoquimolin /”“7 ‘
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/\7 \’ i vhaminolpyrimidine-5- (Prep
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vhamino}-2~{{¢-methoxy-2- 424,
783 methyi-12.3 4~ found
T tetrahy droisoquinolin-7- 424
vhaminojpyrimidine-5- (Prep
carboxamide 2h)
2-({6~-methoxy-2-roethyl-1,2.3,4- | Cale'd
tetrahydroisoquinolin-7- 449,
784 vhamino}-4~-{{2-methyl-2.4,5.6- | found
tetrahy drocyclopentaf | pyiazoi_ 449
3-vhamino jpvoinudineg-5- {Prep
carboxamide Zb)
N /\)L N, 2-{{6-roethoxy-2-methyl-1,2.3.4- | Calc'd
PPN . tetrahydrgisequﬁnohnﬁ~ 486,
7.85 HN™ “N™ “NH O‘ S v armino j-4-{{2-( 3 found
O /\E\ /\{\, methylisoxazol-5- 486
okt vhphenyDamino)pyrimidine-5- | (Prep
*\\5 N carboxanude 2b)
TN
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@
N NH., 2-{{6-methoxy-2-methyl-1,2 3 4- | Calc'd
P i tetrahy droisoquinolin-7- 477,
7.96 HN N7 “NH yihﬁﬂﬂﬁ}—&((ifnlethyl—;“i— found
/Q\Y%’J\\. AN CFy {trifluoromethyh)-1H-pyrazol-d- | 477
5\ I _miii, yhamino)pyrimidine-5- {Prep
\‘/\ s carboxanude 2b)
SN
o
N N, 4-{{4-chloro-1-ethyl-1H-pyrazol- | Calc'd
/j\ 3-yhamino}-2-{{6-methoxy-2- 457,
7.47 HINT N7 NH methyi-1,2,3.4- found
AN Gl Ay tetrahydroisoquinolin-7- 457
. I - yhamino)pyrimidine-5- {(Prep
; - carboxanude 2b)
O
E\‘i/\YL NH, 2-({6-methoxy-2-moethyl-1,2.3 4- Zﬁf d
M N tetrahydroisoquinolin-7- fOl;I,l g
7-88 o vhamino}-4-{(1-methvl-1H- 409
- WA\T 6\ N pyrazol-S-ylaminojpyrimidine- |
“\\\/\ """ N S-carboxamude ;};@p
4-{(3-(tert-buty)-1-methyl-1H- | Calc'd
pyrazol-3-yDamino)-2-((6- 465,
7.89 methoxy-2-methyl-1,2,3 4 found
o tetrahy droisoquinolin-7- 465
vhaminojpyrimidine-5- (Prep
carboxamide 2h)
4-({1-(2-hydroxyethyl)}-3- Cale'd
methyi-1H-pyrazol-S-ylhanuno}~ | 453,
750 2-{{6-roethoxy-2-methyl-1,2.3.4- | found
’ tetrahydroisoquinohn-~7- 453
vhaminojpyrimidine-5- {(Prep
carboxamide 2h)
4-{{1-benzyl-3-methyl-1H- Calc'd
pyrazol-S-yDamimo}-2-{{6- 499,
7.91 methoxy-~2-methyi-1,2.3 4- found
) tetrabydroisoquinolin-7- 499
yhaminopyrimidine-5- {Prep
carboxanude 2b)
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@
N N N 2-{{6-methoxy-2-methyl-1,2 3 4- | Calc'd
/\ tetrahydroisoguinolin-7- 4835,
7.9 N N ——*‘- vijamino p-4-{(3-methyl-1- found
e henyl-1H-pyrazol-S- 485
PN prens - H-pyIacs
? J\/ yhamino)pyrimidine-5- {Prep
carboxanude 2b)
\/ ~
0
NS NH, 4-{{1-gthyl-4-methyl- 1H- Cale'd
/Li\ P pyrazol-S-yvhamino}-2-{(6- 437,
703 FINT N7 TN methoxy-2-methyi-1,2,3.4- found
- PN AN teﬁ‘ahydr:aisogx;%nphn:?- 437
\\1 - yvhaminojpyrimidineg-5- {Prep
carboxanude 2b)
N
S
NH,
N Sy T0 methvi 2-( {5-carbamovi-2-[{(6- LﬂCd
/h\ - i‘ R h"vi"i ,«)'3 4“ 4‘().},
. HNTONTNH O methoxy-2-methyi-1,2.3, Found
7-94 A i P tetrabydrotsoguinolin-7- s
~ « 0 vhaminopyrimidin-4- N
F I 7 A {Prep
Ny T vi}aminolbenzoate )
| ,
o,
(1)
Calc'd
AN f(2-bromopheny Damino}-2- 457,
.05 i [{(5-carbamovi-2- found
o methosyphenyhamino|pyrimidin | 457
g-5-carboxarmide {Prep
2b)
Cale'd
4-[{2-bromophenvhaming|-2- 426,
7.06 [{2,3-dihvdro-1-benzoturan-7- found
Y yhaminoipyrimuding-5- 426
carboxanude {Prep
2b)
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O
4-{{2-(1.1,1.3,3 3-hexafluoro-2- | , . |
hydroxypropan-2- if; ic d
ylphenyljamino }-2-{{6~ %ﬁw; §
7-97 methoxy-2-methyi-1.2.3.4- ;ﬂ
tetrahydroisoquinolin-7- .

n A, {Prep
vhaminojpyriroaidine-5- %)
carboxamide
2-{{6-methoxy-2-methyl-1,2 3 4- ggj E/C d
tetrahydroisoquinelin-7- an ;1 d

7-98 vhamino}-4-{{2+(2,2 2- 43117
influoroethyliphenyijaminoipyn |
RN . {(Prep
siudine-S-carboxamide
2¢)
2-[{6-methoxy-2-moethyl-1,2.3 4- ngic d
tetrahy droisoguinolin-7- fourl i
7-99 vhamino}-4~{ {2-{(rnorpholin-4- 504 ’
vhimethyliphenyl}aouioojpyrimt |
e e e {Prep
dine-S-carboxanude 2)
Cale'd
4-[{2-bromophenyvamino}-2- 449,
7.100 H4-(1- found
cvanocy clopropybiphenyljamino | 449
tpvrimudine-3-carboxamude {Prep
2¢)
O
4 4-42-(1,1- Calc'd
H = Hy diftuorcethvliphenvljamino}-2~ | 469,
7101 7\ H H{6-methoxy-2-methvl-1,2.3.4- | found
} =/ < F tetrahy droisoquinolin-7- 469
<" F vhaminojpyrimidine-3- {Prep
"""" carboxarnide 2¢)
N
¢
N, o
N7 \\gy 4-[(2-ethynyiphenyljamino}-2- Z;f}f d
Yoy NH V4 [{6~-methoxy-2-methyl-1,234- | 77
. =N , T found
7-102 HN s, tetrahydroisoguinolin-7- 29
yhamino{pyrimidine-5- Pre
carboxanude g?b) P
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S 'NHQ rim , e 1 Calc'd
/j\) 4-[(2-bromophenvhamine}-2- 440,

f{1-0x0-1 3~dihydro-2-

7-103 Br enzofuran-5- iz%nd
vhamino}pyrimidine-5- (Pre

carboxamide 2(‘.}4}
: NHr; PR PR
. ) 2-}{6-methoxy-2-methyl-1.2.3,4- 2;2’ d
i NH tetrahy droisoquinolin-7- fou;1 d

7-104 A0l vDaminolaqe- K
L/ U methoxyphenyvhaminojpyrimidin (Prop

= R e-S-carboxamide 5 C;E‘

N /

\
O

Calc'd

NS N - 384
,K/YL ? 4-{(Z-bromophenyharnine-2- ;?:n d

7-105 HN N N NH {phenvianinopyrimidine-5- ?\8 4

arboxanude
! N ! P carboxanude (Prep
7 o 2¢)

G
o Nl At
HzN)k:[/ gq 4-[{2-bromophenylarning}-2- ;(gicd
MM SN N [(1-0x0-3 4-dihydro-1H-2- found
7-106 Br | SnzZopyTan-7- 454
| s 7 | vhaminojpyrumidine-5- (E‘;rﬂp
carboxaride )
Calc'd
4-[(2-bromophenyhamino}-2- 440,
7.107 {(3.4-dihydro-1H-2-benzopyran- | found
T-yhamunolpyrimidine-5- 440
carboxamide {Prep
2b}
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cvanocyclopropyhphenyliamino f”rAw; 4
7-108 L4 {[2- -
7 W 4ol
{(hydroxymethylphenylianunolp _
S {Prep
vrimiding-5-carboxamide o
) 2}
2-{{6-methoxy-2-methyl-1,2.3.4- | Calc'd
tetrahydroisoquinelin-7- 475,
7.109 vijamingo p-4-{(2~ found
i {tetrahydrofuran-2- 478
yhphenyhQaminopvrinudine-5- | (Prep
carboxanude 2¢)
4-4{2-(1- Calc'd
methoxvethyhiphenyijaming} -2~ | 463
7110 f(h-methoxy-2-methvi-1,23 4- | found
T tetrabydroisoquinolin-7- 463
yhaminojpyrinudine-5- {Prep
carboxanude 2b)
2-[{6-roethoxy-2-methyl-1,2,3.4- Lalc d
o S 463,
tetrahvdroisoquinolin-7-
- ) . - , found
7-111 vhamino]-4-({2-[{propan-2- 463
vioxy phenyl}amino)pyrimdim G:PE?
g-5-carboxanude 2h)
4-[{2-ethoxyphenvhaouno|-2- Qalc d
o athae el ] 7 A 449,
H{6-methoxy-2-methyl-1,2.3 4~
o S found
7-112 tetrahy droisoquinolins7- 449
vhaminojpyrimidine-5- (Pij“p
carboxarnide )
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O
7 N, 2-[{6-methoxy-2-methyl-1,2. 3 4~ | Calc'd
Ny NH F tetrahydrotsoqunelin-7- 503,
7113 by =N - S\’;LF vhanunoj-4-{ {2- found
NOF t{infuoromethysatfanyljpheny | S0S
O\)ﬁ \_/ 1lamino)pyrinmidine-5- {(Prep
7\ o carboxamide 2b)
N\\\.f N
O
y \’LNF{Z 4-§i2- Calc'd
NT Y NH E {diffuoromethoxyjphenyliamimo | 471,
2114 N ' \. O }-2-{{6-methoxy-2-methyl- found
T 1,23 4-tetrabvdrosoquinolin-7- | 471
0. \ / vhaminojpyrinudine-3- {Prep
/ ‘3\\ P carboxamide 2h)
N
e
Q
NH., _
Nf“ { ’ ¢ 2-[{6-roethoxy~2-methyl-1.2,3 4~ fg};d
T £ tetrahvdroisoquinolin-7- o
7-115 HN P FI F vhamino}-4-{{2- 4% 9
O\)ﬁ N A (trifluoromethoxy jphenyljamino (E“rép
s\ /\\ ypyrimidine-S-carboxanude 2b)

./
O
N
O\! A OL | aH@bromophenybamino}2- | (o
U ({2-methoxy-4-{4-(morpholin-4- ;Fo }’i i
- Ny NN H vhpipendin-1- ‘%8“2 k
yijphenyl} amino)pynimidine-5- | .
Hphenyl; 2 {Prep
carboxanude Ik
2
2-({6-methoxy-2-methyi-1,234- gf}; ‘
tetrahydroisoguinolin-7- ﬁ:mjad
- i yhaming}-4-((2- 524
{phenylcarbamoyliphenylamine {Pre
Jpyrumding-3-carboxamide 7b) ?
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4-{(2~ Calc'd
{cvclopropylcarbamoviphenyi)a | 488,

7118 mino}-2-{{S-methoxy-2-methvl- | found

O 1,2.3 4-tetrabydrotsoquinolin-7- | 488
yhamino)pyrimidine-5- {Prep
carboxanude 2b)
N
S

Example 8-1. 2-((2-Methoxy-4-(pyrrolidin-2-yl)phenyhamino}-4-((2-{trifluoromethyl)

phenyhamino)pyrimidine-S-carboxamide

NH; Step 1 . /j&(}
PN L
ij\i 0 HN"l\N NH
ClI N O o
CF, 2-methoxyethanol
10 ©/ L

Step 2a

NH,
COLH

ey {
NN " N-Boo e

\\‘,f
CFs 1, NiglbbpyCl, 4 4,0)
Q ffdF(CF ) ppy](dtbbpyiPFs. ©5:00;

DMF, Blue LED

" 2. TFADCHM

Step 2b

Y\\?
L\/i\‘se“
O
1. Nidtbbpy052 4{H20) -~
HdF(CFa)ppyl2 {(dtbbpy)PFs,

2 8-lutidine , SIH{TMS)z
Dioxane, Blue LED

E\\Nz‘
2. TFA/DCM H

Step 1. 4-Bromo-2-methoxyanihine (228 mg, 1.13 mmol), 2-chloro-4-({2 (triffuoromethyl}-
phenyDamino}pyrimidine-S-carboxarmide (325 mg, 1.03 mmol) were charged in a vial, 2-
methoxyethanol (4.1 mL} was added followed by tosic acid {293 mg, 1.54 mmwol). The
10 reaction was heated to 110 °C overmght. The reaction was concentrated, diluted with Et0Ac
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{20 mL}, neutralized with saturated aqueous NaHCO: (10 mL), the layers were separated, and
the organic layer was washed with brine (1 x 50 mL), dried over sodnum salfate, filtered and
concentrated. The residue was purified by columi chromatography on silica gel eluting with
(3:1 BtOAc/EtOHY Hexanes (0% to 100%;). This provided 2-({4-bromo-2-

miethoxy pheny Damimo 3-4-((2-(iriflsoromethy Dphenvhaminoipvrimidine-S-carboxamide. MS

(ESD) m/z cale’d for CoHieBrFaNs Gy [MAH] T 482, found 482

Step 2a (Prep 2a in Table 81, 2-((2-Methoxy-4-(pyrrolidin-2-ylphenylaming}-4-({2-

{irifluoromethyliphenyhamino pyrimidine-S-carboxamide (Example 8-1)
2-{{4-Bromo-2-methoxy phenyDamine }-4-((2-(trifluoromethvDpheny Danmmopyrimidine-5-
carboxamide {24 mg, 0.05 mmol), {feri-butoxycarbonylproline (22 mg, 0.100 mmol},
WNidibbpyCh 4(H»0) (5 mg, 10 pmol}, (Ir{dF(CFippy {dtbbpy 13PFs (1 mg. 1 umol) and
cesium carbonate (41 mg, 0.13 mmol) were charged in 2 dram vial, the vial was evacuated
and backfilled with argon (3x), DMF {1 mb) was added and the reaction was irradiated at
100% mtensity with blue LEDs overnight. The reaction diluted with BCM (8 mL) and
washed with brine (8 L), the lavers were separated using a phase separator with
hydrophobic frit. The filtrate was concentrated and dissolved 10 DCM (1 ). The solution
was treated with TFA (1 mL) and stirred for 2 h at room temperature. The reaction was
concentrated, diluted with DMSO (2 mb), filtered and purifiad via mass directed reverse-
phase prep-HPLC (Purification Method A} This provided 2-{({2-methoxy-4-{(pyrrolidin-2-
vijphenyDamino}-4-((2-(riflucromethy DphenyDamina)pyvrinudine-5-carboxamide MS (ESI)
mz cale’d for CaaHaaFaNaOn [MHH] " 473, found 473. 'H NMR (499 MHz, DMSO-d6) 5
1179 (s, 1H), 933 (5, 1H), 8.74 (5, 1H), 8.59 (5, 1H), 8.48 (5, 1H), 8.12(d. I = 8.5 Hy, 2H),
7.83(d. J=R82Hz 1H), 7.75(d. J =74 Hz 1D, 7.66 (¢, J=7 8 Hz, 1H). 751 (s, 1H). 7.37
(L J=7.6Hz, 1H),7.21 - 7.14 (m, 2H). 7.10 (s, 1H). 6.99 {s. 1H). 6.89 (d, 1 =87 Hz, 1H),
452 (s, 1H). 2.36 (¢, § = 9.9 Hz, 3H), 2.13(d, J = 5.4 Hz, 2H), 2.10 - 1.98 {m, 3H).

Step 2b (Prep 2b in Table 8). 2-((Z-Methoxy-4-(piperidin-4-yhphenylamino }-4-((2-

{iriffuoromethyliphenyl) amine}pyrimidine-S-carboxamide (Example §-2}
2-{{4-Bromo-2-methoxy pheny Hamino}-4-((2-(rnfhuoromethy phenyDamino)py rimiding-5-
carboxamide (48 mg, 0.1 mmol), NidtbbpyCly 4(H20) (5 mg. 10 umol),

(r{dF{CFppy {dtbbpy })PFs (2 mg, 2 pumol), rerf-butyl 4-bromopiperidine-1-carboxylate
(40 mg, 0.15 mmol}, 2.6-lutidine (0.058 mL, 0.50 mmol) and tns{trimethyisilylsilane {(0.032

mb, 0,10 mmol} were charged in 2 dram wial, dioxane (1 mL) was added, and the reaction
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was degassed by bubbling a stream of mitrogen through for 5 minutes. The reaction was then
rradiated at 100% mtensity with blae LEDs. The reaction diluted with DCM (5 ml) and
washed with brine (5 b}, the lavers were separated using a phase separator with
hydrophobic frit. The filirate was concentrated and dissolved in DCM {1 mL}. The solution
was treated with TFA (1 mL) and stivred for 2 h at room temperature. The reaction was
concentrated, diluted with DMSO (2 mL), filtered and purified via mass direcied reverse-
phase prep-HPLC (Purification Method A). This provided 2-((2-methoxy-4-{(pipendin-4-
vijphenyhamino)-4-((2-(rifluoromethy iphenyly amino jpvrimidine-3-carboxamide as a solid.
MS (ESD mz cale’d for CoaHaeFaNeO, [MHH] ' 487, found 487, TH NMR (499 MHz,
DMSO-ds) & 1183 (s 1H). 8 71 (s, 1H), 8.66 — § 54 (m, 2H), 8.44 - 825 (m. {H), § 19—
8.03 (m. 2H). 7.71(d, /= 7.6 Hz. 1H), 761 (d.J= 80 Hz, 1H), 757 (¢ J=7.6 Hz, 1H). 7.54
745 (m, TH), 73244 J = 7.6 Hz, 1H), 6.87 (s, 1H), 6.67 (4, J = 7.9 Hz, 1H), 3.80 (s, 3H),
3394, J=12.2 Hz, 2H), 3.00 (dd, /= 12.4 Hz, 2H), 282 (ddd, =152 10.4. 33 Hz, 1H),
P94¢d, /=134 Hx 2H), 185 - 1.73 {(m, ZH).

Table 8
Compounds listed n the table below were prepared using the synthetic methods
described in the aforementionad Example 8-1. The table provides the compound structure, the

name, the calculated and observed masses, and Prep procedure details in the Prep Column,

Exact
Mass
IMHHT
&Prep

Example | Structure Name

O

NA\j\ANHz

| , e !
N/L\N/ NH 2-{{2-methoxy-d-(pyrrofidin-2- | Cald'd
S NH

H F L
8.1 0 / / i §7i}[}h@ﬂyl}&ﬂ}iﬁp §-4-{ i:;» ( 4}73‘, found
U i | {trifluoromethvilphenvijamino} | 473
N Ny

pyrimidine-S-carboxamide {Prep 23}

L—)
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2-{(2-methoxy-4-(pipenidin-4- | Caic™d
.0 vhphenvDanuno}-4-((2-(tniflu | 487, found
oromethyhphenvDaminoypyrim | 487
dine-5-carboxarmide {(Prep 2b)
4-{{2-bromopheny Hamino}-2- Calc'd
2.3 {(Z-methoxy-4-{pyrrolidin-3- 483, found
o vhphenvBaminolpyrimidine-5- | 483
carboxamide {(Prep 2b)
2-{{4-(azetidin-3-v1}-2~ Calc'd
4.4 rethoxy phenvBaminop4-((2- | 469, found
‘ bromophenylyaminojpyvrimidine | 469
~5-carboxamide {(Prep 2b)
N
H

Example 2-1 and 9-2. 4-({2-Bremophenyljaming}-2-{{6-methoxy-2-{oxetan-3-vi}-1,2,3,4-

tetrabydroisoguinolin-7-yhamine}pyrimidine-8-carbexamide

Nk, NH,

Step 2
O N5 G
HN ’E‘
@/ )ﬁ Br
: \am-a(om,q R
8.2

Br p-TsOH-H0
i
i 2-methoxyethanot,
By 0eC

Step I Tosic acid (4.02 ¢, 21.2 mmol), 4-((2-bromophenyljamino}-2-chioropyrimidine-S-

DCE, 1t
9—1

carboxamide (1.9} (4.62 g, 14.1 mmol} and tert-buty] 7-amino-6-mwethoxy-3,4-
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dihvdroisoquinoline-2{ 1H)-carboxylate {1-1) (4.32 g, 15.5 mmol} were charged in a 3-neck
500 mL round bottomed flask fitted with reflux condenser, stir bar and 2 septa. 2-
methoxyethanol (86 mL) was added and the reaction was refluxed for 5 b, LCMS mdicated
complete conversion 1o the desired product The reaction was cooled to room temperature and
neutralized with 1M NaOH (litmus test) a precipitate was formed. Water (100 mL) was added
to further precipiiation and the reaction was stirred for 10 munutes. A solid precipitated and
was collected and dried under a stream of nitrogen. Thus provided 4-((2-
bromophenyhamino}-2-({(6-methoxy- 1,23, 4-tetrahy droisoquinolim-7-vhamino ypyrnimidine-5-
carboxamide (9-1). MS (ES m/z cale’d for CoHuBeNeG: IMHH] T 469, found 469 'H
NMERE (600 MHz, DMSO-~de) & 1170 (s, 1TH), 911 (s, 2H), 8.72 (s, 1H), 843 (s, 1H), 8.23 (s,
1H), 8.07 (s, TH), 768 (dd, /=80, 1.2 Hz, 1H), 757 (s, 1H). 7.46 - 7.38 (m, 1H), 7.35 (1. J
=73 Hz, 1H), 7.06 - 7.01 (m, 1H). 6.91 (s, 1H), 3.98 (s, 2H). 3.80 (s, 3H), 3.37 - 3.26 (m,
M), 2.96 ¢4, J = 6.1 Hz, 2H).

Step 2. Sodium triacetoxyborohydride (148 mg, 8.7 mmol) was added to a solution of 4-((2-
bromophenyhaminop2-({(6-methoxy~1,2 3 d-tetrabv drotsoquinolin-7-y Hamunopyrinidine-S-
carboxamide (47 mg, 0.1 mmol) and oxetan-3-one (16 mg, 14 uk, 6.22 omol) 10 DCE (2
mb} at room temperature and the reaction was stirred overnight. The reaction was diluted
with DCM 2 ml), quenched with NaOHq (2 mi, 1 M) and stirred for 5 pmnuies. The
organic laver was separated using a phase separator with a hydrophobic {rit. The filirate was
concentrated. diluted with DMSO (2 mL), filtered and purified via mass directed reverse-
phase prep-HPLC (Punification Method A} This provided 4-((2-bromophenviamino}-2-{(6~
methoxy-2-{oxetan-3-y1}-1,2.3 4-tetrahy droisoquinolin-7-yDamino)py rimidine-5-
carboxamide ($-2). MS (ESD m/z cale’d for CaaHaeBrNeOs [M+H] T 525, found 525 H
NMR (300 MHz, DMSO-de) 5 11.64 (s, 1H), 8.69 (s, 1H), 8.31 (s, 1H), 8.16 (s, 1H), 8.03 (s,
1H3, 7.66 (dd, J = 8.0, 1.3 Hy, 1H), 7.45 (5. 1H), 743 - 7.35 (m, 1), 727 (L J = 7.7 Hz,
TH), 7.07 - 7.01 (o, 1H), 679 (5, 1H), 463 (L= 65 Hz, 2H), 451 (LJ=6.1 Hy, 2H), 377
(s, 3H), 3.55 (p.J = 6.4 Hz, 1H), 3.39 - 3.23 (m. 4H). 279 (1, = 5.6 Hz, 2H)

Table @

Compounds listed in the table below were prepared using the synthetic methods
described in the aforementioned Example 9-1. The {able provides the compound structare, the

name, the calculated and observed masses.
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Exact
Exampl |, . Mass
. Siructure Name (M H]
+
4-[(2-bromophenyhamino}-2- e
[(6-methoxy-1.2.3.4- Caled
‘ 0 469,
9-1 tetrahy droisogquinolin-7- .
, S A found
yljaminolpyrimidine-S- o
: 465
carboxanude
f-ﬁ2—bﬁnnophenyﬁanﬁ%o}2— Cacd
{{6-methoxy-2-(oxetan-3-y1)- | ¢ 25
g-2 },2.3 4-tetraby droisoquinolin. EOUJ"I d
Tviamino$ pynmiding-S- n 5
carboxamide o
4-{(2-bromophenyljamino)-2-
((2“(3“ ~ Ao
(hydroxymethyvhcyclobutylj-6- i?{h d
9.3 methoxy-1,2,3.4- fourﬁd
tetrahvdrotsoguinolin-7- .-
- S 353
yhamnojpyrimidine-S-
carboxamide (peak 1)
4-{(Z-bromophenylaming}-2-
((2_<3" b d A
(hvdroxymethybeyvelobutyl)-6- i;’?ik d
2-4 methoxy-1,2,3.4- W
T found
tetrahydrotsoquinolin-7- cx
- S 553
yhamino)pyrimidine-S-
carboxanude {peak 2}
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4-{(2-bromophenyljamino}-2-
{{(6-methoxy-2-3~(2-(2- Cal¢'d

0% methoxyethoxy jethoxypropvly | 629,

o -1,2,3 A-tetrahydroisoquinolin- | found
T-yDamino jpyrimidine-5- 625
carboxamide
4-{{2-bromophenyhamino}-2-
{{Z-(3-cvanocyclobuty -6~ Calc'd

9.6 methoxy-1,2,3, 4- 548,

’ tetraly droisoquinolin-7- found
yhaminopyvrumdine-3- 548
carboxamide
4-1(2-bromophenyDamino}-2- i

v L Calcd
{{6-methoxy-2-{(oxan-4-yij 533

9.7 1,2,3 4-tetrabydroisogoinolin. | .77
S S found
7-yilamino} pyrnimidine-5- 533
carboxamide
4-{{2-bromophenylamino-2-

) {/( ) P R’}) l,(} Cacd
{{6-methoxy-2-(propan-2-vi}- | T

a-8 1,2.3 d-tetrabydroisoquinolin- | .
o At et vt A, € found
7-vliamino pyrimidine-5- 511
carboxantde -
4-[(2-bromophenyhamino}-2-
{{6-methoxy-2-{3- Calc'd
methoxyeyclobutvl)-1,2.3 4~ 553,

9-9 CHONY CyLroBUiyL)= 2, )
tetrahy droisoquinolin-7- found
yvllamimopyrimidine-5- 553
carboxamide
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9
N "NH, o
' e
HN7 N TNH romopheny Damino -5~ Caled
PN Br carbamoylpvrimedin-2- 5’(7
9-10) | yi}amino}-6-methoxy-3,4- found
dihydrosoquinolin-2(1H)- R(’,_/,
ylicvelobutane-1-carboxylic Y
acid
42,6~ d1ﬁui>r:)am ino-2-f{6- Cacd
methoxy-1.2,3.4- 7
9-11 tumhyd&quum olin-7~ fou;‘f; q
y})ammojpyrimidmeus- A7
carboxanude
N/\\z[ o 4-(2 6-diftuoro-4-iodoaruline}- Caied
H\jfi\;\ N 2-{(6-methoxy-1,2.3.4- 5"5;
9-12 tetrahy drosoquinolin-7- i‘mmd
yhamino jpyvrimidine-3- 533
carboxamide o

Example 3-1, 2-((2-Methexy-4-(pyrrelidin-3-yhphenyhaminse)-4-((2-(trifluoromethyl)

phenylaminopyrimidine-S-carboxamide

NH
N, ?
s e
E
N Bl o HN/}\N’f NH
' Cs,C0y N
DMF, o

:\\/ N \/\0/ 10.4

i-Bromo-2-methoxvethane (16.3 mg, .117 mmol} was added to a sohution of 4-¢{2-
bromophenybamine}-2-({6-methoxy-1,2.3 4-tetrahy drotsoquinolin-7-yDamine jpyrinudine-3-
carboxamide (-1} (50 mg, 0.11 mmol) and cesium carbonate (52 mg, 0.16 mamol) in DMF (3
mb} at room temperature. The reaction was stirred overnight filtered and purified via mass

direcied reverse-phase prep-HPLC (Punfication Method A). This provided 4-((2-
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bromophenyhamino}-2-({(6-methoxy-2-{2-methoxyethvi}-1,2.3, 4-tetrahv droisoquinolin-7-
vhamnojpyrimidine-S-carboxamide. MS (ESD m/z cale’d for CrgHuaBiNgDs [MHH] ™ 528,
found 527, "H NMR (499 MHz, DMSO-d6} 5 11.79 (s, 1H), 10.09 (5, 1H), .73 (5, 2H), 8.26
=~ 801 {m, 2H), 770 (d. J=80Hz, 1H), 759~ 746 (m, 2ZH}). 736 (t, /=75 Hz, 1H}L 7.09 (1,

5 J=T76Hz 1H), 696 (s, 1H), 426 - 4.08 {m, 2H), 381 {5, 3H), 3.74 (5, 3H), 3.50 - 335 (m,
SH), 3.21 - 3.08 {m, 2H), 3.06 - 2.97 {m, 1H).

Table 16

Compounds listed 1n the table below were prepared using the synthetic methods
10 described in the aforementioned Example 10-1. The table provides the compound structure,

the name, the calculated and observed masses.

Exact
Exarople | Structure Name Mass
(M
4-{(2-brorophery Darono}-2-{{6- Calcd
methoxy-2-(2-methoxyethyl}- S/’;"" '
10-1 1,2,3.4-tetrahy droisogquinolin-7- e
ol T found
vijamino} pvrimidine-5- -
v 5 527
carboxamide
4-{(2-bromophenvhamino}-2-({6- | . .,
e iy ) Cale'd
methoxy-2-{2,2.2-triflucroethyl}- 550
10-2 1,2,3 d-tetrahy drotsoguinolin-7- o
, ST found
vihamino}pvrimidine-5-
’ > 551
carboxarmide
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4-{{2-bromophenvilaming)-2-({2- Calod
(2,2-difluoroethyl}-G-methoxy- 5: X
10-3 1,2,3 4-tetrahvdroisoguinoiin-7- ?J”’
T found
vharinojpynmidine-S- <
7 £ 533
carboxamide
4-{4-bromo-2,6-diflucroaniline}- .
, L ‘ ; Calc'd
2-{{6-methoxy-2-(peni-d-en-1-y1}- 573
10-4 1,2.3 4-tetrabiy drotsoquinolin-7- P
. SR found
ylamino} pyrimidine-5- n
. BSES 573
carboxamide
4-{(2-bromopheny Damino}-2-{{6- \
L - : Calc'd
methoxy-2-{(methvisulfonyl}- 547
10-5 1,23 4-tetrahy drotsoquinolin-7- P
AR found
vhamine} pyrinudme-5- 547
carboxamide )
4-{(2-bromophenyDaminoi-2-{{2- N
; : - Calc'd
{cthylsulfony]}-6-methoxy- 561
10-6 2,3 d-tetrahy droisoquinolin-7- o
‘ S found
vijanino} pyrimidine-5- ,,
el 561
carboxamide
4-{(Z-bromopheny Damino}-2-( {6~
methoxy-2-[{propan-2- Calc'd
0.7 vhsulfonyl}-1,2,3,4- 578,
) tetrahy drotsoquinolin-7- found
vianuno)pyrimidioe-5- 575
carboxamide
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4-{{2-bromophenyamino|-2-{]2-

{cyclopropvisulfonyl}-6-methoxy- ig,?ic d
10-8 1,2.3,4-tetrahv droisoquinotin-7- o0

S T found

viamino} pvanudine-5- 573

carboxamide

Example 4-1. 2-((2-Methoxy-4-(4-methylpiperazine- I-carbonyliphenylamine}-4-{(2-
(i'riE’iuﬂmmeﬂnVl}pimwi)amm9)pyrimidim~5~cm‘baxami&ie

Btep 1

NH, stepz NH;
MeQ & P L%
NH~ i/\\‘I Q i—iz\/——)u_— T\Y 0
HN NH N HNT

,j: HO MeQ HATY Me CFg
"x«’ NH E MPEA E
o] S
Ve
10 @ 2-MaOEIOH N N

Step 1. 4-anuno-3-methoxybenzoie acid (317 mg, 1.90 mmol), 2-chloro-4-((2-

f’\

(4

{trifluoromethyhphenyhanminolpyrimidine-S-carboxarmde (3-16) (500 mg, 1.58 mmol} and
hydrochioric actd {987 ul, 3.95 mmol, 4M in dioxane) in 2-methoxyethanol (6.3mL) were
heated to 110 °C overmaght. The reaction was concentrated, dihited with DMSO (2 mL),

10 filtered and punified via roass directed reverse~-phase prep-HPLC (Purification Method A}
This provided gived-{{5-carbamoyl-4-({Z-(triftuoromethyv i ypheny Haminoypyrimidin-2-
vhamino)-3-methoxybenzoic acid. MS (ESTym/z calc’d for CheH1TFNsOy MHH] 448,
found 448,

[
(V.4

Step 2. HATU {26 2 mg, 0.069 numol) was added 1o a solution of 4-{({5-carbamoyl-4-({2~
{trifluoromethyDpheny Daminojpyrimidin-2-y Damino}-3-methoxyvbenzotc acid (28 mg, 0.063
mmol), -methvipiperazine (7.5 mg. 0.075 mrool}, and Hurug's Base (0.022 k., 6,13 ramol)
in DMF (2 mL} at room temperature. The reaction was stirred overnight, filtered and punified
via wass directed reverse~-phase prep-HPLC (Purification Method A). This provided 2-((2~
20 methoxy-4-{d-methyipiperazine-1-carbony Dpheny Danuno}-4-{((2-(trifluoromethy Dphenyl)
amino)pyrimidine-S-carboxamide. MS (ESI) m/z calc’d for CasHyrFaN7Os [MHH] T 530,
found 530. 'H NMR (499 MHz, DMSO0-d6) (reported as observed sofvent obscures some
-115-
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peaks) & 11.76 (s, 1H), 9.74 (s, 1H), 8.76 (s, 1H). 8.50 (s, 1H), 8.12 (s, 1H), 8.09(d. J= 8.4
Hy, 111, 7.89 (4 J= 8.1 Hy, 1), 7.74 (4. 7= §.1 He, TH), 7.67 (4, J = 7.7 Hz, 1H), 7.60 -
7.47 (0, 1H), 7.37 (1, = 7.5 Hz, 1H), 7.08 (s, 1H). 6.87 (d, /= 8.1 Hz, 1H), 3.86 {s. 3H).
3.13 - 3.03 (m. 2H), 2.87 (s, 3H),

Table 11

Compounds histed in the table below were prepared using the syuthetic methods
described i the aforementioned Example 11-1. The table provides the compound structure,

the name, the calculated and observed masses.

Exact
Example | Structure Name Mass
[M+H]
2—((4—Vm§1hoxy}—4—(4~ Calcd
methyipiperazime-1- 530
11-1 carbonyljphenyljamino}-4-{(2- | .77
o T ; found
{trifluoromethyDphenyDarmino 520
Jpyrmidine-5-carboxanide T
2-{{4-(3-
{dimethylanunojpyrrolidine-1- | Calc'd
112 carbonyl)-2- 544,
methoxyphenylamino)-4-({(Z- | found
{tnfluoromethyliphenyljamino | 544
ypynimidine-S-carboxamide

Example 5-1. 4-((2-Bromophenylamino)-2-({(6~-methoxy-2-(2-(2-(2-
methoxyvethoxyjethexy jacetyl}-1,2,3, 4-tetrahydroisoquinolin-7-yhamine ) pyrimidine-8-

earboxamide
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N,
N, N &o

HO)L\/O\/\Q/\/ ~ HN”{\

NH HATU BE
Br DIPEA &i
e

O DME,

HATU (37 mg, 0.098 mmol) was added to a solution of 2-{2-(2~
methoxvethoxy yethoxylacetic acid (17 mg, 0.095 mmol), 4-((2-bromophenyamano}-2-({6-
methoxy-1,2.3,4-tetrahydroisoquinolin-7-vhamino)pyrimudine-3-carboxamude (Ex. 9-1} (38.5

mg, $.082 mmol} and Hunig's Base (0.029 mL, (.16 mmol} in DMF (2.5 mL} at room

R

temperature. The reaction was stirred for 24 b, filtered and purified via mass directed reverse-
phase prep-HPLC (Purification Method A). This provided 4-({Z-bromophenyDaming}-2-((6-
miethoxy-2-(2-methoxyethyvi}-1.2,3.4-tetrahy droisoquinelin-7-vanuno jpynimidine-5-
carboxamide. MS (EST) sz cale’d for CosHuBrNsO6 [M+H] © 630 found 629, TH NMR (499

10 MHz DMSO-d6) 8 11.81 (s, 1H), 8.85—8.55 (m, 2H). §.31 - 7.97 (m, 2H), 7.69 (4. ] = 8.0
He, 1H), 7.63 - 7.42 (m, ZH), 7.32 (¢ J = 7.6 Hz, 1H), 7.14 - 7.02 (m, 1H), 6.88 (s, 1H). 4.38
(s, 2H), 4.24 (s, TH), 4.19 (s, TH), 3.79 (5, 3H), 3.75 — 3.34 {m, 10H), 3.24 (s, 2H). 3.18 (s,
1H), 2.89 - 2.81 (m. 1H), 2.81 - 2.71 (m, 1H).

15 Table 12

Compounds listed 1n the table below were prepared using the synthetic methods
described 1o the alorerventioned Example 12-1. The table provides the compound structure,

the name, the calculated and observed masses.

Exact
Exampl Mass
Structure Name .
e [M-+H]
0
N NH,

4-H(2-bromophenyhamino}-2~
/[\ -~ {(6-methoxy-2-{{2-(2- {alc'd
methoxyethoxyethoxy]acetyl }- | 629,

PN N7 "NH

12-1 Br Y TIIRY SRR JACER
L @ 1,23 4-tetrahvdroisoquinolin- | found
\ 7-vDaminojpvrnudine-5- 629

N 71/\0/\ O g carboxamide
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G
N/\#NHQ
| 2-{(2-acetyl-6-methoxy-1.2,3.4- | . .
HN A NN tetrahy drotsoquinolin:7- C; ic d
12-2 /O\f)\ P vhamino]-4-{(2- ? ’ p
L E bromophenylamino]pyrimidin ;ﬁn
= = g-5-carboxanude
RPN
©
N7 NH,
jL P 4-[(2-bromophenvbanmino}-2-
HNTNTT NH {[6-methoxy-2-(2- Cale'd
2.3 ,C)./, ANBr methylpropanoyi}-1,2,3 4- 539,
{ } tetraby drotsoquinolin-7- found
S N yHamino} pyrnudine-5- 539
carboxanude
4-[{2-brovophenvbarmme]-2-
{o-methoxy-2-(3~ Calc'd
174 methoxypropanovl}-1,2.3,4- 553,
- tetrahy droisoquinolin-7- found
vijamino} pyrimnidine-5- 558
carboxamide
4-[{2-bromophenyvhaming]-2-
{6-methoxy-2- Calc'd
195 (methoxvacetvl)-1,2.3 4~ 541,
o tetrahy droisoquinolin-7- found
viiamuno} pyrimidine-5- 541
carboxamide
4-{ (2-bromophenyhamingi-2-
{G-miethoxy~2-{1- Calcd
{trifluoromethvljevelobutane-1- |
12-G carbonvi}-1,2.3,4- 61,
T e found
tetrahy droisoquinolin-7- o
. . 619
vi}aminojpynmiding-5-
carboxaride
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O
L

4-{(2-bromophenyljaming}-2~

( {2"[ 1- ety

{dirmethylamino ey clobutane-1- E‘ic d
12-7 carbonvij-6-methoxy-1,234- | .77

s S found

tetrahy drotsoquinohin-7- 504

vitaminopyrimiding-5- o

carboxarnide

4-{ (2-bromophenyDamingi-2-

{ {@meﬁhoxyd{i - Calcd

methylcyclobutane-1- 565
12-8 carbonyi}-1,2.3 4- -

e . found

tetrahy drofsoquinohin-7- 565

viiamino} pyrimidine-5- o

carboxarmide

4-{(2-bromopheny hanuno}-2-

{1 2-(eyclobutanecarbonyi)-6- Calg'd
129 methoxy-1,2,3 4~ 551,

’ tetrahydroisoquinolin-7- found
yHamino] pyrimidine-5- 551
carboxanude
4-{(2-bromophenviiammno-2-

{1202 2-diftyorocvelobutane-1- | Cale'd
12-10 carhongﬂ)~§~naeﬂioxy~i52;3,4n 587,
o tetrahy drossoquinohin-7- found
viiamino} pynmiding-5- 587
carboxarmide
F
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4-[(2-brovoophenvDaminel-2-
{]6-methoxy-2-(3,3,3- Calc'd
121 trifluoropropanoviy-1,2.3 4~ 579,
U tetrahy drotsoquinohin-7- found
vijamino} pyrimidine-5- 579
carboxamide
methyl 7-(44-[(2-
bromophenyijaminof-3- Calc'd
1312 carbamoylpyrmidin-2- 527,
oo vitamino}-6-methoxy-3,4- found
dibvdrotsoquinoting-2( 1 H)- 527
carboxylate

Example 13-1, 4-{(2-Cyclchexylphenyhamins}-2-{{t-methoxy-2-methyl-1,2,34-

tetrahydroisoquinobin-7-ylamino)pyrimidine-S-carboxamide 2,2, 2-trifluoroacetate

o
iy °
NS SNH, iy
N Nietinonc EH0] Niﬁ NH,
o) ar TBAI Zn : :
i + - ! \ B /O I )\/
o > DWA, 80 °C oy
T CNF
Vo B LA
x.7- L R &

2

A vial was charged with 4-{(2-bromophenyhamino}-2~({(6-methoxy-2-methyl-1,2 3.4-

tetrahy drotsoquinolin-7-yljamino)py rinudine-S-carboxamide (Ex. 7-3} (20 mg, 0.041 mmol},

[N dibbpy)Cle6HR0] {1.945 vog, 4. 14 pmol), TBAL(3.32 mg, 10.34 pwoly, zinc (8.12 wg,

{1,124 nwnoly, and lastly bromocyclohexane (13.49 rag, 0.083 munol), to which a stir bar and

DMA {414 uly was added, capped, flushed 3x with argon and heated to 80 °C. After 18 h

10 LCMS aliquot suggested product and mixture was diluted to 2 mb with DMSO and punfied
directly by reverse-phase HPLC Acetonitrile/Water (0.1% TFA) to altord product 4-{(2-
cyclohexyiphenyhamino }2-{({(6~-methoxy-2-methyl-1,2,3 4-tetrahvdroisogquinolin-7-
viaminopynmidine-S-carboxamide 2,2, 2-irflucroacetate. MS (ESI) m/z cale’d for
ConlhasNeO, [MHFH] 487, found 487, 'H NMR (499 Mz, DMSO-ds} & 11.46 (s, 1H), 9.80 (s,

15 iH), 8.68(s, [H), 828 ¢s, IH), 810 (s, 1H), 781 (s, 1H), 7.63 (s, 1H), 7.54 (s, 1H), 742 -
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718 (m, 3H), 6.93 (s, 1H), 4.02 (s, 2H), 3.83 (s, 3H), 3.71 ~ 2.60 {m, 7H}, 11.87-1.19 (m,
10H).
Table 13

Compounds listed in the table below were prepared using the synthetic methods
5 described 1o the aforerventioned Example 13-1. The table provides the compound structure,

the name, the calculated and observed masses.

Exact
Example | Struchure Mame Mass
{MHH]
4-[(2-cyclohexviphenyllaminol-2-[{6~ | Calc'd
1341 methoxy-2-methvi-1,2 3 4- 487,
- tetrahydroisogquinolin-7- found
yhamino|pyrimidine-S-carboxamide | 487
2-{{6-methoxy-2-methyl-1.2,3.4- 1
EHO-mEmoRy e mEy e Calcd
{etrahydrosoguinolin-7-yljamino|-4- 503
132 ({2-{(oxan-4- -
: PR found
vhmethyiiphenyl} aroinoipynioudine- 503
S-carboxamide '
4-1(2-benzyiphenyhamino - 2-{{6~ Calc'd
133 methoxy-2-methyi-1,2 3 4- 495,
o tetrahy drotsoquinolin-7- found
vilanmnojpyrirnidine-S-carboxamide | 495
A0 ED T2 cotan. .
4-({2-]3 ﬁLﬁOiOQ?ﬂi&ﬁ S Calcd
viymethyiiphenvi}anuno}-2-{(6- 403
13-4 methoxy-2-methyi-1.2,3.4- o
oAt e i T found
tetralydroisoquinolin-7- PO
i U : 493
vhamino]pyninudine-S-carboxamnude
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2-{{(6-methoxy~2-methyl-1,2 3 4- Calcd
tetralydrotsoquinalin-7-yhanunoj-4- | '-1/8 9
13-5 {2-¢oxan-3- f})m’} d
viphenyljamio} pynmidine-5- 4tg B
carboxamide i
2-{{6-methoxy-2-methyl-1.2,3.4- Calcd
tetrahydroisoguinolin-7-yljamino}-4- 4;§ '
(216512 o
methyvibutviiphenyl}anunojpyrimadine 4 75
-3-carboxamide
2-[{6-methoxy-2-methyl-1,2.3 4- Caled
tetrahy drosoquinohn-7-ylamnof-4- | ]
137 f2-2- ;‘3’ .
phenvipropvhphenviaminofpyrimidin gin '
e-S-carboxamide o
A-({2-](1- Al
cvanocy clopropymethvi{phenyl fami g;jf d
13-8 no}-2-f{6-methoxy-2-methyi-1,2.3,4- fourl d
tetrahydrotsoquinolin-7- 484
yvhaminopyrimidine-S-carboxamide
4 {2-}28)-2-hydroxy-2- Calcd
phenviethvliphenyl}amino}-2-{{6- 55 <
13-9 methoxy-2-methyl-1,2.3 4- iomun 1
tetrahydrotsoquinolin-7- 575
vhaminolpyrimidine-5-carboxamude |77
4-{42-H2R}-2-hy droxy-2- Calcd
phenvlethyliphenyl] amino}-2-[{6- i
13-16 methoxy-2-methyl-1,2.3 4- io;nd
tetrahy drotsoquinolin-7- 535
viyamino|pvrimidine-S-carboxamide
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(20 Calc'd

cvanocyclobutylimethvijphenyi famin 4/98

13-11 o}2~{{G-methoxy-2-methyvi-1,2,3 4- 7
o dri e nealin. T found

tetrahydrotsoguinolin-7- 498

yhanunopyrimidine-S-carboxamide i
4-412-fluoro-6-{oxan-4- Calc'd

1312 yhphenyHamno i-2-[{(6-methoxy-2- 307,
. methyl-1,2.3 4-tetrahvdroisoquinolin- | found
T-yDamino [pyrimidine-3-carboxamide | S07

2-{{6-methoxy-2-methyl-1,2.3 4~ ,
L . Calc'd

tetrahydroisoquanolin-7-ylamino|-4- _

. 489
13-13 H2-(oxan-~4- ’
found

viphenyljamimot pynoidine-S- o

( 489

carboxande

Example 6-1. 2-({(6-Methoxy-Z-methyi-1,2,3 4-tetrahydreisequinolin-7-yhamine)-4-((2-

{thiazol-5-yljphenyhaminopyrimidine-S-carboxamide

NH,
N

HNZ NP N

/\ H PA(PPh3) ]
F\Qv} ¥ -
!/‘“' | S> Toluene, 1108 °C
/i
AN of

Ex.7-3 SN

A microwave vial was charged with S-{inbutvistammvBiluazole (31.0 mg, 0 083 nunol), 4-((2-
bromophenvilamine}-2-{{6-methoxy-2-methyl-1,2,3 d-tetrahvdroisoquinotin-7-
vhaminopyrimidine-S-carboxamide {Ex. 7-3) (20 mg, 0.041 mmol}, Pd Tetrakis (4.78 mg,
4 14 ymol}, and DME (414 pl) was added The vial was capped, flushed 3x with Ar, and
heated to 110 °C stirming overnight. LOMS suggested presence of product after 15 h and the
mixture was divectly purified by column by reverse-phase HPLC Acetonifriie/Water (0.1%
TFA) to afford product 2-({(6-methoxy -2-methyi-1,2 3 4-tetrahy drotsoquinolin-7T-yamino}-4-

{(2-(thiazol-S-yDphenyljaminopyrinudine-S-carboxamide 2,2 2-influorcacetate, TFA. MS
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(ESIy m/z cale’d for CostlsNoDnS IM+H] 488, found 488, 'H NMR (499 MHz, DMSO-de) §
11.28 (s, 1H), 975 (5, 1H), 9.09 (s, 1H), 8.68 (s, 1H), 8.12 (s, 2H), 7.95 — 7.69 {m, 2H), 7.69
~ 727 (my, 4H), 6.91 {5, 1F), 3.83 (s, 3H), 2.50-4.50 (m. 6H). 2.96 (s, 30}

Table 14

Compounds histed in the table below were prepared using the syuthetic methods
described i the aforementioned Example 14-1. The table provides the compound structure,

the name, the calculated and observed masses.

Example | Structure Name Mass
(M HT
2-[{6-methoxy-Z-methyi-1,2,3 4~ Caic'd
tetrahydrotsoquunolin-7-yamino f-4- 4b8
14-1 {[2-(1 3-thiazol-5- o
yliphenylamino} pyrimidine-S- 488
carboxanude
2-{{6-methoxy-2-methyl-1,2.3 4~ Cale'd
tetrahydrotsoquinolin-7-yhaminoj-4- 4’8 g
14-2 §12-(1 3-thiazol-2- o
yhyphenyllamino b pyrinudine-5- 4 8 g
carboxanude
2-{{6~methoxy-2-methyl-1,2.3,4- Calc'd
tetrabydrotsoquunolin-7-yamino |-4- 47
14-3 {2-(1,3-0xaz0l-2- fou;l d
yliphenyl]amino }pyrinidine-S- 4;1,)
carboxamide ~

Example 7-1. 4-((2-Acetyl-1,2. 3 4-tetrabydroisoguinolin-S-yhamine}-2-({(6-methoxy-2-

methyl-1,2,3 4-tetrahvdroisoquinclin-7-yhamine )pyrimidine-S-carboxamide
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N, NH.
N = O
il acetyi chioride

" T DCERT 4 o
NH

N
~ Ex7-4

2-{(6-Methoxy-2-methyi-1,2 3 4-tetrahv droisoquinchn-7-vhamino }-4-({(1,2,3 d-tetrahydroiso-
quinolin-S-yDamino )pyrimdine-5-carboxamide (Ex, 7-4) {6 mg, 0.013 mmol) was added in
3 DCE {1306 ul) followed by acetyl chlonde (1.857 ul, 0.026 mamol) and stirred at RT for 90

min. The mixture was diluted with DMA/MeOH (2 mbL). filtered, and purified via mass
direcied reverse-phase prep-HPLC (Purification Method B), (0 give 4((Z-acetyl-1,2,3,4-
tetrahy drotsoquinolin-3-yhanuno)-2-{{6-methoxy-2-methyl-1,2, 3, 4-tetrahy droisoqunohin-7-
yvhamine)pyrimidine-S-carboxamide as a solid after dry down. MS (HS) sz cale’d for

10 CorHaN-Os IMYH] 502, found 502, TH NMR (499 MHz, DMSO-d6) 8 1131 (br s, 1H).
8.68 (s, 1H), 8.19 - 7.91 (m, 2H), 779 (¢, F= 350 Hz, 1H), 7.41 (d,.7 = 41 5 Hz, 2H). 716 {1,
J=T0Hz 1H), 7.02(d, J=7.1 Hz, 1H), 6.74 (s, 1H), 4.62 (brs, 1H), 3.78 (5, 3H), 3.67 (m.
ZHY. 3.17 (m, 2H), 2.76 (m, 3H), 2.63 (s, 1H), 2.54 (d. J = 5.5 Hz, 3H), 2.32 (s, 3H), 2.06 (br
5, 3H).

15 Table 15

Compounds histed in the table below were prepared using the svathetic methods
described in the aforementioned Example 15-1. The table provides the compound structure,

the name, the calculated and observed masses.

Exact
Example | Structure Name Mass
IM+H]

4-[(Z-acety}-1,2,3.4-
tetrahy drotsoquinclin-5-vianuno}- | Calc'd

15-1 2-l{6-methoxy-2-methyl-1,2,3 4- 502,
} tetrabydrotsoqunolin-7- found
yhaminolpyrimidine-S- 502
carboxanude

20
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Example 16-1. 2-{{6-Methoxy-2-methyl-1,2,3,4-tetrahydroisoguinolin-7-yijamine}-4-{{2-

methyl-1,2,3,4-tetrabydroisoquinolin-S-yhamine)pyrimidine-S-carboxamide

NH,
O formaldshyde,
Hunig's base, NaBH,
J\\/\ OCE, RT
E/\VNH \Q\
NG Ex7s 161

5 2-{{6-Methoxy-Z-methyl-1,2 3 4-etrabydroisogumolin-7-vhamino }-4-((1.2,3 4-
tetrahvdroisoquinolin-3-vljammoypyrinudine-S-carboxamide (Ex. 7-4) (21 mg, 0.046 mmol}
was added to a 2 dram vial containing Hunig's Base (15.96 pl, 0.091 mmol) in DCE (457 ).
Formaldehyde (37% in FOY{10.21 pl, 0.137 mmol) and then NaBH, (10.37 mg, 0.274
mimol) was added and the mixture was stirred at 24 °C overnight, Upon completion, the

10 mixture was dilited with MeOH (1 mL) and stirred for 10 mun at RT. The mixture was

diluted with DMSO (1.5 mL) and filtered. The residue was purified via mass divected
reverse~-phase prep-HPLC (Punfication Method B), to give 2-{{6-methoxy-2-methyl-1.2,3.4-
tetrahydroisoquinolin-7-yhammoy-4-{{2-methyl-1.2,3.4-tetrahy droisoquinolin- 5-
viammojpyrimidine-3-carboxamide as a colorless solid following dry down. MS (ESy m/z

15 cale'd for CosHaaN-Oy [MHH] " 474, found 474 'H NMR (499 MHz, DMS0-d6) § 11.31 (br

s, TH), 8.68 (s, 1H), 8.19 - 7.91 {m, 2H), 7.79 (4, 1 = 35.0 Hz, 1H), 7.41 (d, /=41 5 Hz, 2H),

716, J= 7.0 He, 1H), 7.02 (4, J = 7.1 Hz, 1H). 6.74 (s, 1H), 462 (brs, 1H), 3.78 (s, 3H),

3.67 (m, 2FD), 3.17 (m, 2H), 2.76 (m, 3H), 2.63 (s, 1H), 2.54 (&, J = 5.5 Hiz, 3H), 2.32 (s, 3FD),

2.06 (br s, 3H).

20
Table 16
Compounds hsted in the table below were prepared using the synthetic methods
described in the aforementioned Example 16-1. The table provides the compound structure,
the name, the calculated and observed masses.
23
Exact
Example | Structure Nane Mass
VT
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2-{{6-methoxy-2-methyl-1,2.3,4-

tetraby droisoguinolin-7-vharnmno-4- Lf icd

; S 474,
16-1 {{2-methyi-1,2.3 4- ¥
, G found

teteahy drossoquinolin-5- 474

vhaminopyrimidine-S-carboxamtde

Example 8-1. 4-((2-(2-Hydroxypropan-2-yliphenyliamine}-2-({6-methoxy-2-methyl-

1,2,3,4-tetrahy droisoquinslin-7-yhamino)pyrimidine-S-carboxamide

NH,

e

To a solution of methyl 2-{{5-carbamoyl-2-({6-methoxy-2-methvi-1.2,3 4-

tetrahy drotsoquinolin-7-yDamno)py rimidin-d-yBaminoYhenzoate (Ex. 7-94) (50.0 mg, 0.108
mmol) in THF (2000 ul) was cooled to 0°C {internal temp) by ice bath then was added
methvimagnesium chlornide (180 pl, 0.541 mmol). The solution was stirred for 12 h. The
reaction mixture was quenched with a small amount of sat aq NH4Cl, diluted with EtDAc
and brine. Separated the lavers and extracted the aqueous porfion with E{OAc (2x). Diied the
combined organic portions with Nap804 and concentrated in vacuo to dryness. The crude
material was purified by mass-directed reverse phase chromatography (Purification Method
B} to give 4-4(2-(2-hydroxypropan-2-vhphenvDamino}-2-((6-methoxy~2~-methyi-1,2,3 4~
tetrahydrotsoquinolin-7-yhamnopyrimidine-S-carbosamide. MS {(EST m/z calc'd for
CosHzeNeOs [MHHT 463, found 463. 'H NMR (499 MHz, DMSO-d6) d 11.86 (s, 1H), 9.94
(s, 1H), 8.89 (s, 1H), 8.67 (s, 1H), 7.70 ~ 7.54 {m, 2H), 7.51 ~ 7.26 (m, 2H), 7.24 (d. ] = 9.3
Hy, TH), 7.07 (4, § = 510 Hy, 1HD. 6.94 (s, 1H), 3.88 — 3.79 (m, 3H), 3.64 (5, 2H), 3.30 (s,

2H), 2.94 (5, 2H), 2.5 - 2.53 (m, 3H), 146 (s, 6F),

Table 17
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Compounds listed 1n the table below were prepared using the synthetic methods
described 1n the aforementioned Example 17-1. The table provides the compound strocture,

the name, the calculated and observed masses.

Exact
Exarople | Structure Naroe Mass
MHH]
NH,
N"=y" 70 4-{[2-{2-hy droxypropan-2- :
Ji\ B DA L Cale'd
HNTTNND S NH vijphenyliaming}-2-{{6-methoxy-2- 463
17-1 OH | methyl-1,2.3 4-tetrahy droisoquinolin- | .
o e found
; T-yhamino{pyrimidine-S- .
| ; 463
carboxanude

Example 18-1 2-({(6-Methoxy-Z-methyl-1,2,34-tetrahydroisaguinslin-7-yl}amino}-4-

{phenylamino)pyrimidine-S-carbohydrazide

L NH,

HN®

/j\ M NN H, 0 f‘f}\‘*’/&c’
:\,f’\ NH e P

HN

NZ N NH

ethanol, 80 °C
g

~ from Ex. -1

~ 18-1

Ethyl 2-{{6-methoxy-2-methyl-1,2.3 4-tetrahy droisoquinohn-7-yBamino 3-4-

10 {phenylaminojpyvrimidine-3-carboxylate (Intermediate from Ex. 6-1) (34 mg, 0.078 mmaol)
added to a 2 dram vial in ethanol (157 ul}. Hydrazine rmonohydrate {64% HyNNH» in walter)
{36.5 ul, 1176 mmol) was added via syringe and the mixiure was heated 10 80 °C for 3 h
The mixture was cooled and diluted with DMA/MeOH (2 mL), filtered through a fiit, and the
mixture was purified via mass directed reverse-phase prep-HPLC (Purification Method B, to

15 give 2-{({6~ructhoxy-2-methyl-1.2,3 4-tetrahy drossogquinolin~7 -y Damino -4~
{phenylanunojpyrimidine-5-carbohydrazide as a solid after dry down. MS (ESI) m/z calc’d
for CoHaeNoOy [MHH] 420, found 420, 'H NMR (499 MHz, DMSO-d6) § 11.22 (s, 1H),
9.76 (s, 1H), 8.56 (s, 1H), 8.30 (s, 1H), 7.57 (br s, 2H), 7.46 (s, 1H), 7.28 {1, ./ = 7.8 Hz, 2H),
7.06 €t J="7.4Hz, 1H), 6.79 (s, 1H), 4.47 (brs, 2H), 3.77 (s, 3H), 3.32 (m, 2H), 2.81 (1,.J =

200 5.7 Hz, 2H), 2.58 (1,0 =59 Hz, 2H), 233 (5. 3H).
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Table 18
Compounds listed 1n the {able below were prepared using the synthetic methods
described 1o the aforersentioned Example 18-1. The table provides the compound structure,

the name, the calculated and observed masses.

PCT/US2021/057971

Hxact
Example | Structure Name Mass
IVHHT
NH,
HN- 2
P 2-{{6-methoxy-2-methvi-1,2.3 .4 Calcd
18-1 HN™ N7 NH tetrahvdrotsoquinolin-7-yl)aming}-4- 4’70
{ O+ ! {phenviaminojpyrimidine-3- s "
|| carbohydrazide found 420

Example 9-1. 52,56-Difluore-16-methoxy-11,12,13,14-tetrahydro-2 4-diaza-1{7,2)-

iseguinolina-3(2,4}pyrimidina-5(1 4 -benzenacydedecaphane-38-carboxamide

NH.,

NH,,
iRy N0
N TR g INBu-terpn(HOhICk If
)1\ P 1,5-dibromopentane, N
HNTTYNTTUNH Mn P £

>

4-¢(2 6~-Dnfluorg-d-todophenyiamino-2-{({6~-methoxy-1,2 3 4-tetrahy droisoquinolin-7-
vhammo)pyrinudine-3~carboxarmide, HCH(Ex. 9-12) (30 rog, 0.051 romel) was added 1o a 2
dram vial, folowed by .5-dibromopentane (23 43 mg, 0.102 mmol}, [Ni('Bu-

terpy WHLO B 0L precat {1,629 mg, 2.55 umol), and Mn (8.40 mg, 0.153 mmol). By
Acetonitrile (1019 uly {contents not fully sohible) was added o the capped muxture and N2
was bubbled through the solution for 3 min. The vessel was sealed and heated to 83 °C
overnight. The mixture was cooled, concentrated, diluted in DMA/MeOH (2 mb), and
filtered. The residue was purified via mass directed reverse-phase prep-HPLC {(Purification
Method B), to give 2-((6-methoxy-2-muethyl-1,2,3 4-tetrabydroisoquinolin-7-vDamino}-4-((2-
methyi-1,2 3 4-tetrahydroisoquinolin-5-yhaminoypyrimudine- S~-carboxamide as a solid
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following dry down. MS (ESD) m/z cale™d for CogHlasFaNsOn {M+H] T 495, found 495, 'H
NMR (600 MHz, DMSG-d6} & 10.90 (s, 1H), 8.70 (s, 1H), B.08 (s, 1H), 7.86 (s, 1H), 7.44 (s,
2H), 718 (d. J= 9.4 Hy, 7H), 6.70 (s, 1H), 3.80 (s, 30), 2.99 (5, 2H), 2.76 - 2.63 {m, 4H),
2.53(d, J = 5.8 Hz, 2H), 2.48 - 2.42 (m. 2H). 1.85 - 1.78 (m, 2H), 1.62 - 1.52 (m. 2H). 131 -
5 Li8{m, 2H}.

Table 1%

Compounds listed in: the table below were prepared using the synthetic methods
described in the aforementioned Example 19-1. The table provides the compound structure,

10 the name, the calculated and observed masses.

Exact
Example | Structure Name Mass
(MHHT
Nk,
NS 0 10,28-difluore~-23-methoxy -
i 1R 1R TG
HNTUNT Y NH 2,4.8,18,29 e Calc'd
o i, pamaazapentacycio{lo,b.s.mi),lzv-«. 495
19-1 1~3.7~0~21 25~ nonacosa- fumn i
\/\ ! 7 1(23),“.(29),4,6,9711,21,24,2% 495 ‘
i nonasne-6-carboxanude (non- -
\\/ \ preferred name}

Example 20-1 and 28-2. 2-((1-Cyclopropyl-6-methexy-2-methyl-1,2,3,4~
tetrahydroisoquinslin-7-yhamino}-4-((2-(triflusromethyljphenyhaminc) pyrimidine-5-
15 carboxamide and 2-{{1-Cycloepropyl-6-methoxy-2-methyt-1,2,3 4-tetrahvdroisaguinelin-

T-yBamine)-4-{{ Z-{trifhusromethylphenvl)amino}pyrimidine-S-carboxamide

Step 14 NH, F

2 Step 2 2"

4 2

/< N Ry tep N s om

AR PN A Y
_FJCNESNR E L NH HO NN N i

"i"J\N i<F F Ny F

B
“’HF, NagCos & | F SNF
’\ i-8
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Step 3

O o N ?
Pdy{dbays +-BuBretiphos "/ﬁ ij/%[ K00 N ? Nfﬁ\)\i\iﬁ
4 H 2% i
: FONTINENNE F . A

2
-~ - . v
Co 05 2 H L F 0, M50 7 E’l\N NH F o
Dioxane, 100 °C ﬁ/ F f}\;)(*sf

= N
o Step § 5 2 it
2 i
A ’LI\NH SFC sep;’/\ =y N \’J\ H,
;g i PN Py
AUNINENE NN F H
)L S
AN S
£ L\v\/i( 20-1

Step 1. To a solution of 2 4-dichloropyrimidine-S-carbomitrile (2 g, 11.50 mmol) in THF (20
ml} was added 2-(tnflooromethyambine (1.852 g, 11,50 mmol} and NayCOs (3.66 g, 34.3
mmol). It was stirred a1 60 °C for 12 h. LCMS and TLC showed desired product was
formed. Water (30 mL) and Et0OAc (50 mL) were added. The organic layer was separated
and the aqueous was re-extracted with EtOAc (50 mL x 3). The combined organic layers
were washed with brine (50 rol.}, dned (Na:SO4), filtered and concentrated. The residue was
purified by Prep-TLC {silica gel, pet. ether/ethyl acetate = 5/11, v/v, Rf = 0.3} 1o give 2-
chloro-4-{(2-{triflucromethyvlphenyljammo jpvrimidine-5-carbomirite. MS (ESH m/z calc’d

for CoHCIFNg [MHH'T 299, found 299,

Step 2. A solution of 2-chloro-4-{(2-(trifluoromethvliphenyamino ypyrimidine-5-carbonitriie
{300 mg, 1.60S mmol} in Dioxane (3 mL} was added armnmomum hydroxide (1.397 ml, 10.05
mmnol) and stirved atl 60 °C for 3k LCMS showed the product was formed. The mixture was
gquenched with water {20 mL), extracted with Et0Ac (20 mL x 3). The combined organic
favers were dried {(NaxS(h), filtered and the filtrate was concentrated in vacuo and purified by
Prep-TLC (silica gal, pet. ether/ethyl acetate = 1/2], v/v, Rf = 0.4} to give Z-amino-4-{(2-
{trifluoromethy DphenvBammoepyrimidine-S-carbonirile. MS (EST) m/z cale’d for CoHoFsNs

(M+H") 280, found 280,

Siep 3. To a mwxture of 7-bromo-1-cyclopropyl-6-methoxy-2-methvi-1,2.3 4~
tetrahydroisoguinoline (E-8) (60 mg, 0.203 mmol), 2-amino-4-({2-
{triftuoromethyhphenvhaminojpyrimidine-S-carbonitnile {56.6 mg, .203 mmol} and T

{132 mg, 0.405 mmol} in Dioxane {1 ml} was added di-tert-butyl(2' 4".6"-wrissopropyi-3,6-

dimethosy-[1,1-biphenyl}-2-vhphosphune (29.5 mg, 0.061 mmol) and Pda(dbay (18.55 mg,
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0.020 mmol} under N3, The mixture was stirred at 100 °C under N» for 4 h. LCMS showed
desired product was formed. Water (§ ml) and EtGAc (3 ml) were added. The orgamce
laver was separated and the agueous was re-extracied with EtOAc (S ml x 3). The combined
organic layers were washed with brine (5 mb), dried (NaxSQ4). filtered and concentrated.
The maxtore was purified by Prep-TLC (sihea gel, CHaCl/MeOH = 10/1], v/v, Rf = 0.4} to
give desire product 24{((1-cvclopropyl-6-methoxy-2-methyi-1,2, 3 d-tetrahy drorsoquinolin-7-
vhamino }-4-((2-Grifluoromethvlipheny Damino)pyrimidine-5-carbonitrile, MS (ESHym/z

cale’d for CastsFsNeO (M+H") 495, found 4953,

tetrahy drotsoquinolin-7-vhamino -4-((2-(tnflucromethyDpheny Damino)pyrimudine-5-
carbonitrile (100 mg, 0.14% mmol) in BDMSO (0.5 mbL) was added KoCGOs (413 mg, 0.299
mmol) and hydrogen peroxide (0.044 mi., 0.448 mmol). Then it was stired at 0 °C for 30
min, LCMS showed the destred product. Water (10 mL) and EtOAc (10 mb) were added.
The organic fayer was separated and the aqueous was re-extracted with EtOAc (10 mL x 3},
The combined organic lavers were washed with brine (3 mb}, dried (Na;SQy), filtered and
concentrated in vacuum to give crude product, which was purified by Pre-HPLC (Column
Agela DuraShell (18 150%25mm™* Sum Condition water {0.04% NH:H;O+10 mM
NHHCO3-ACN Begin B 50 End B 80 Gradient Tune(min) 10 100%B Hold Time{min) 2
FlowRate{ml/min} 25 Injections §) to give 2-((1-cyclopropyl-6~-methoxy-2-methyi-1,2,3 4~
tetrahy drotsoquinadin-7-yhamino }-4-{(2-{trifluoromethvpheny Danunopyrimidine-5-

carboxamide. MS (ESI) m/z cale’d for CasthsFiNeGr (MHH") 513, found S13.

{(2-{trifluoromethviphenvl}anunolpyrimidine-5S-carboxamide (30 mg, 0.059 munol) was
separated by SFC (Column: Phenomenex-Cellulose-2 {2350mm™*30mm, Sum), Condition:
0.03% DEA MEQOH, Mobile phase: A: CO» B: methanol {0.05% DEA), Gradient: from 5% to
40% of B 1 5.5 min and hold 40% for 3 min, then 5% of B for 1.5 min, Flow rate: 2.8
mb/min, Colump temp: 35 °C) to give 2-{{1-cvclopropvl-6-methoxy-2-methyl-1,2,3 4~
tetrahy drotsoquinolin-7-vhamimo -4-( 2-{inflaoromethv hpheny Damino jpynimidine-5-
carboxamide (Peak 1. Rt =6.242 nn, UV = 220 nm, EE = 100%). 2-({(}-cvclopropyl-6-
methoxy-2-methyl-1,2,3 4-tetrahy droisoquinolim-7-vamino -4 -{((2-

(triffuoromethyhphenyhaminopyrimidine-S-carboxamide (Peak 2, Rt = 6,124 nun, UV =
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220 nm, FE = 96.16%), both as solid. MS (ESDH m/z cale’d for CagHusFsNe(On (MAH'"Y 513,
found 513
Fx. 20-1: {H NMR (500 MHz, CDCLY S 11.21 (s, 1H), 8.42 (5, 1H), 7.99 (d, .= 7.5 Hz, 2H),
7.724d, S =75 Hz, 2H), 7.42-7.57 (m, 1H), 6.56 (s, 1H), 5.66 (s, 2H), 3.85 (s, 3H), 3.25 (s,
S UFD, 2.83-2.92 (m, TH), 27944, 7= 6.5 Hz, 1H), 2.69(d,.J = 16.5 Hz, 1H), 2.54 (s, 3H),

1.18-1.38 (m, 2H), 0.69-0.93 {m, 1H), -0.05-0.55 (m, 3H).
Ex, 20-2: 'H NMR (500 MHz, CDCl5) 5 11.21 (s, 1H), 8.42 (s, 1H), 7.99 (d. J = 7.5 Hz, 2H),
771 (4, J = 7.5 Hz, 2H), 7.42-7.57 {m. 1H), 6.56 (5. 1H). 5.66 (s, 2H). 3.85 {5, 3H), 3.23 (s.
TH), 2.83-2.96 (m, 11, 2.79 (4, J= 6.5 Hz, 1H), 2.70 (4, J = 16.5 Hz, 1H), 2.54 (s, 3H), 1.19-

10 135 (m., 2H), 0.69-0.93 {m, TH), -0.05-0.55 (m, 3H)

Table 26

Compounds histed in the table below were prepared using the syuthetic methods

described in the aforementioned Example 20-1. The table provides the conpound struciure,

[y
AR

the name, the calculated and observed masses.

Exact
Example | Struciure Name Mass
[MAHT

2-((1-cyclopropyl-6-
methOXy-z..nleﬁ]yE_ 1 7293’4_ Cale’d

20-1 tetrahy droisaqt,amolinﬁ - 513,

- yhanmino}-4-{(2- found
{trflaoromethyi}phenvijamin | 513
oypyrmidine-5-carboxamide
2-{(1-cyelopropyl-6-
methoxy-2-methyi~1,234- | Calc’d

202 teﬁahydroisoqumoim-7' 513,
yhamino}-4-{{(2- found

{trifluoromethyiphenvilamin | 513
oypyrimiding-5-carboxamide

Exampie 10-1. 4-((2-Fluero-¢-(triflucromethyl)phenylamino}-2-({6"-methoxy-2'-methyl-
2.3 -dihydre-1"H-spirofeyelopropane- 1,4 -isequinslin]-7'-ylJamino jpyrimidine-5-

20 carboxamide
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Step 1 Ci Step 2
N ep _ GN
CN NH, F /j/\ Y

NN POLF LIHMDS .y
] F\\fgf"\\\f/’k::F _______________________ Cl N
cafj*"‘r\i/ L >

S RUH THE s0°C 2h

e F HNT SNSNH O F

J<F dioxane, 80 °C F
T F\/’k{;’ J<F

Br Biep 3
I Pdydhays,
t-BuBretiphos, Cs,00;
¥ e /O
L dioxane,
N 125004 h

43

step 1. To asohution of 2 4-dichloropyrinudine-3-carbonitrile (2 g, 11.30 ramol), 2-fluoro-6
{trifluoromethyhamline (1,935 g. 10 81 mumoly in THF (18 mL} was added LiHMDS (22 99

mb., 22 99 nunol} at 25 °C. The reaction was stirred at 50 °C for 2h. LOMS showed the

(o)

reaction was completed. Water (40 mL) was added, the resulting muxture was added DCM
{20 mL) The organic layer was separated and the agueous was re-extracted with DCM (30
mi x 3}, The combined organic lavers were washed with brine (40 mL}), dried (Naz80y),
filiered, and concentrated to give a residue which was purified by flash silica gel

10 chromatography (ISCO®; 12 g Agela® Silica Flash Coluron, Eluent of 0~10% EtQAc/Pet,
ether gradient (@) 30 rol/min) and reversed MPLC (Biotage, 120 g Agela, C18, 20~35 um,

Eluent of 44% MeCN\H20 (0.5%: TFA) gradient (@ S0 mL/min) to give 2-chloro-4-((2-

317, found 317.

Step 2. To a solution of 2-¢chloro-4-({2-flucro-6-(iriflucromethyDphenvhaminojpyrimidine-
S-carbonitrile {500 mg, 1.500 mmol} in Dioxane (6 mL) was added ammonium hydroxide (2
mb) and stirred at 60 °C for 3 h. LOCMS showed the product was formed. The maxture was
quenched with water (20 mL), extracted with EtOAc 20 mb x 3). The combined organic

20 lavers were dried (Na:SO4), filtered. and concentrated 1n vacuo to give a residue which was
purified by flash silica gel chromatography (ISCO®; 4 g Agela” Silica Flash Column, Eluent
of 0~19.8% EtQAc/Pet. ether gradient (@) 20 ml/min) to give 2-amino-4-{(2-fluoro-6-
{trifluoromethy Hphenyiamino)pyrimidine-S-carbonitrife. MS (EST): m/z [M+H] " 298, found

298.

- 134 -



30

WO 2022/098809 PCT/US2021/057971

Step 3. To a solution of 2-aming-4-{(2-fluoro-6-(trtfiuoromethy D iphenyDamino)pyrimidine-
S~carbonitrile (30 mg, 0101 mmol) in Toluene (1 mL) was added Cs:C05 (99 mg, 8.303
o), 7'-bromo-6'-roethoxy-2"-methy -2 3'-dihydro- 1 'H-spirofevclopropane- 1, 4'~
isoquinoline] (I-13) (42.7 mg, 0.151 mmol), di-tert-butvi{2' 4" 6'-triisopropyl-3. 6-dimethoxy -
{1, 1-biphenyi|-2-yDiphosphine (24.46 mg, 0.050 mmol} and Pda(dba)s (1849 mg, 0.020
mimol) at 25 °C under N» atmosphere. The muxture was stirred at 125 °C under N
atmosphere for 4 b, The mixiure was cooled and the solvent was evaporated under reduced
pressure to give the crade product. The residue was purified by reverse preparative HPLC
{Colunmn; Waters XSELECT C18 1530%30mm™* Sum; Condition: water {0.1%TFA}MeCN;
Begin B--End B: 21--41; Gradient Time (min); 10; 100%B Hold Time (nun): 1; Flow raie
{mL/min): 25) to give 4-{(2-Huoro-6-{irifluoromethvhphenyDamuno}-2-{((6-methoxv-2'-
miethyl-2' 3'-dihvdro-1'H-spiro{cyclopropane-1,4-1soquinclin}-7'-viamino} pyrimudine-5-

carbonitrile. MS (EST) m/z [M=H]" 499, found 499,

Step 4. To a solution of 4-((2-fluoro-6-{trifluoromethylphenviaming }-2-{{ 6"-methoxy-2'-
methyi-2' Yedihvdro~-TH-spiro{cyclopropane-1,4'vsoqunchn}-7whammo}pyiimidine -5-
carbonitrile (80 mg, 0.160 munol) in DMSO (3 mL) was added KoCO: (44 4 mg, 0.321 mmol)
and H:O7 (0.141 mb, 1.605 nunol) at 25 °C under N; atmosphere. The mixiure was stirred at
25 °C for 10 min. The mixture was filtered and the solvent was purtfication by HPLC, The
residue was purified by reverse preparaiive HPLC (Column: Waters XSELECT C18
{50%30mm™* Sumy;, Condition: water {0.19%TFA-MeCN: Begin B--End B: 21--41; Gradient
Time {min}. 10; 100%B Hold Time {min}: 1; FlowRate (mL/min}: 25) to give 4-({2-fluoro-6-
{triftuoromethyliphenyDamine}-2-{({6"~methoxy-2'-methyl-2', 3-dihv dro-1'H-
spirofcyclopropane-1 . 4'-isoquinolin}-7-yhamno)pyrimidine-S-carboxanide. MS (ESI) mi/z
[M+H] " 517, found 517, 'H NMR (400 MHz, MeOD-dy) § £.64 (s, 1H), 7.58-7.74 (m, 3H),
7.48 (s, 1H). 6.36 {s, 113, 3.90-4.10 (m, 2H), 3.84 (s, 3H), 3.49-3.60 {m, 1H), 3.15(d,J =

108 Hz, 1H), 3.02 (5, 3H). 1.43 (brs. 1H), 0.98-1.20 (m, 3H),

Table 21

Compounds listed 1n the table below were prepared using the synthetic methods
described 1o the aforementioned Example 21~1. The table provides the compound structure,

the name, the calculated and observed masses,
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Exact
Example | Structure Name Mass
IVEFHT

G

i#’% 4-{(2-fluoro-6-
%N/J\\i/ NHE {trifluoromethyDphenvDamino}-2- Calc'd

. F | {{6'-methoxy-2'-methyi-2" 3'-dihydro- | 517,
AN e | TH-spirolcvelopropane-1.4'- found
\k tsoquinolin-7-vDaminojpyrioidine- | 517

S-carboxamide

21-1

Exampie 1{-1. 4-{{2-Bromophenyljamine }-2-({trans)-2-{ {-methyl-1H-pyrazoi-4-

vijeyclepropane-1-carboxamide}pyrimidine-S-carboxamide (racemic)

NH, i\i‘*z

O%_, N”\W’&O Hunig's bass,
¥—OH i : Ghosez's reagent - /\ Nid

; VA
&\\M N7 NT A g THERT
o O
N /ﬁ
Nt
/

from Ex. 214 22-%

(4

{iransy-2-{1-Methyl-1H-pyrazol-4-vijey clopropane- T -carboxyiic acid {9.71 mg, 0.058 mmol}
was added to a 2 dram vial. Drv THF (389 ul) was added, followed by 1-chloro-N N 2-
trimethylprop-1-en-1-amine {Ghosez’s Reagent, 23.18 pl, 0.175 mmol} and stirred {mixture
stowly went into sohution over 5 min). 2-Amino-4-((2-bromopheny Damino)pyrimidine-5-

10 carboxamide (prepared analogous to mtermediate in Ex. 23-1) (18 mg. 0.058 miol) was
added in one portion after 5 min at RT followed by N-ethyl-N-isopropyvipropan-Z-amine
(19.61 i, 6.117 mmol), and mixture was stirved at RT overnight. Upon completion, the
solvertt was evaporated. The residue was dituted with BMA/MeOH (3 mL)}, filtered through a
frit, and the muxture was purified via reverse-phase prep-HPLC (Purification Method B), to

15 give 4-{{2-bromophenyhamine}-2-({irans)-2-(1-methyl- 1 H-pyrazol-4-yHevelopropane-1 -
carboxamidojpyrimdine-3-carboxamude (trans, racemic) following dryv down, MS (ESD m/z
calc’d for CroH BN [MHH] " 456, found 456. *H NMR {499 MHz, DMSO-d6) 5 11.87
(5. TH). 10.51 (s, 1H). 9.15(d, /= 8.4 Hz, 1H). 8.85 (s, 1H). 825 (5. 1H), 7.65 (dd. = 8.0,
1.3 Hz, 2H), 7.53 (s, 1H), 7.35 (1.7 =7 8 Hz, 1H), 7.27 (s, 1H), 7.06 - 6.93 {m. 1H), 3.76 (s.
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3H), 2.30 (m, 1H), 2.23 (ddd, J = 10.1, 6.4, 4.0 Hz, 1H), 1.41 (ddd, /= 10.1, 6.0, 4.0 Hz, 1H),

1.19 (m, 1H).

Table 22

Compounds listed in the table below were prepared using the synthetic methods

described in the aforementioned Example 22-1. The table provides the compound structure,

the name, the calculated and observed masses.

Exact
Example | Struchure Name Mass
IM+H
NH,
N7y v ‘ 3
I/jj\ o 4-{(2-bromopheny Daming }-2-((frans - Cale'd
HINT TN A 2-(1-methyl-1H-pyrazol-4- 4"3(,
221 - 7/&0 /J\\/ Br vicyclopropane-1- f(‘)ljf,l'i
Y Q\V,,J carboxamido)py timidine-5- 456 ’
‘/1\3 carboxamide )
\ i
~N
>
Nk,
NSy N0
i 4-{(2-bromophenyilamino]-2- 1
TN - < - ale
HNSNTONH R 3R ) Deethyl-3-(emethyl 1. | SO
LooBrl ... s Yoo . 484,
22-2 ~ Ny wwrazot-4-vievclopropane-i- -
% H \f igif'bonvi'iii}rlif{o} "f‘)ﬁrii dine-5- found
P A DORATINO Py TnAme= 484
A carboxamide
i
Ao
N\

Example 12-1. $-{(2-Flusro-6-(1-methoxyethyl)phenyliaming}-2-{{6-methoxy-2-methyl-

1,2,3.4-tetrahy droisoquinslin-7-yhaminopyrimidine-S-carboxamide

Step 1
NH.,
. LNy Nayo,
i /K P
C N e THF RT
-6
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O

Step 3
N N’ S lLNHQ

NH, Step 2 /{\ L
TvC‘H HNTONE N 07 O N/'\N N O
\L - Bt O, 100°C 7 %\O/J\ DMSO, K005 \ ﬁ/\

Step 1. A mixture of 2 4-dichloropy rinudine-S-carbonitrile (70 mg, 0.402 myvol}, 2-fluoro-6-
{I-methoxyethyhaniline (71.5 rog, 0.422 yomol) in THF (2 ml ) was added NaxCOs (128 mg,
i 207 nunoly at 25 °C. The reaction was stirred at 25 °C for 40 h. The mixture tirned yellow
turbid. Loms showed the reaction was cormpleted. Water (10 mL) was added, the resulting
maxiure was added EtOAc (10 mL). The organic laver was separated and the aqueous was
re-extracted with EtOAc (10 mL x 3). The combined organic layers were washed with bring
(10 mL}, dried over anhydrous NapSQy, filtered and concentrated to give a residue which was
purified by Pre-HPLC (Instrument eg; Method Cohuron YMC-Actus Triart C18 130 * 30 mm
* 5 any, Condition water (0. 1%TFAXACN Begin B 30 End B 60 Gradient Tivoe (oun) 11,
100%B Hold Time {min) 1.1 FlowRate (mbL/mun} 40; Injections 1) to give 2-chioro-4-{{2-
fluoro-6-{ 1 -methoxyethy Dphenviaminopyrimidine-5-carbonitrile. MS (ESEH: m/z [M+H] T

307, found 307.

Step 2. To a stirred solution of 2-chloro-4-{(2-fluoro-6-(1-methoxyethyDphenylamino}-
pyrimidine-3-carbonitrile (15.95 mg, 0.052 mmol) in Dioxane (0.6 mL} was added 6~
methoxy-~2-methyvl-1,2 3 d-tetrahy drowsoquinolin-7-amine (§-2) (10 mg, 0.052 ramol) and 4-
methvibenzenesulfonic acid (17.91 mg, 0.104 mmol) at 20 °C. The reaction was stirred at
100 °C for 4 h. Water (10 mL) and EtOAc (10 mL) was added. The organic layer was
separated and the agueous was re-extracted with EtQAc (10 mL x 3). The combined organic
lavers were washed with brine (20 mL), dried over anhvdrous NaxSOq, filiered, and
concentrated. The residue was purifiad by Prep-Hple (Instrument ed; Method Column Agela
PruraShelt C18 150 % 25 mum * 5 umy, Condition water (0.04% NHHO+H 10mM NHHCO:)-
ACN Begin B 40 End B 70 Gradient Time (mun) 10; 100%B Hold Time {man} 2 FlowRate
{mbL/nun} 25; Injections 1} to give 4-((2-fluoro-6-( I -methoxyethyliphenyDamino }-2-{(6-
methoxy-2-methyl-1.2,3 d-tetrahy drotsoquinolin-7-yjammno)pyrinudine-3-carbonitrile. MS

{(ESTy. m/z [MHH] " 463, found 463,
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Step 3. To a sohutton of 4-((2-fluoro-6-(1-methoxyethyliphenyamino}-2-{{G-methoxy-2-
methyl-1,2 3, d-tetraby draisoquinolin-7-yDamano}py rimudine-S-carbominle {7 mg, 0.013
mmnol) m DMSO (0.5 mb) was added KoCOs (5.58 myg, 0.640 romol) and hydrogen peroxide
{(6.55 uL, 0.067 mumoly. The reaction was stirred at 25 °C for 1.5 b The mixture was purified
by Prep-Hple (Instrument ed; Method Column Agela DuraShell C18 150 * 25 mm * 5 am;
Condition water {0.04% NHsHO+10 mM NHHCO;)-ACN Begin B 35 End B 65 Gradient
Time (min} 10; 100%B Hold Time (min) 2 FlowRate (mbL/min} 25; Injections 1} fo give
{RAC)-4-((2-fluoro-6-(1-methoxyethyiyphenyllamino j-2-({ 6-methoxy-2-methyi-1,2,3 4~
tetrahydroisoquinolin-7-yDarsino)pyrimidine-5-carboxamide. MS (ESI): m/z [M+H] ' 481,
found 481 TH NMR (400 MHz, MeOD-ds): 58.57 (5, 1H). 7.41-7.52 (m, 2H), 7.35 (brd. J =
7.6 Hz, 1H), 721 €, J= 8.0 Hz, 1H), 665 (s, 1H), 452-4.54 (m, 1H), 3.83 {5, 3H). 3.07-3.22
(m, 3H), 2.98-3.00 {m, 2H), 2.75-2.84 (m, 2H), 2.59-2.6 {m, 2H), 2.42 (s, 3H), 1.33 (br & J
= 6.0 Hz, 3H).

Table 23

Compounds listed in the table below were prepared using the synthetic methods
described in the aforementioned Example 23-1. The table provides the compound strocture,

the name, the calculated and observed masses.

Exact
Exarople | Structure Name Mass
IMAHE

N7 NH, {(RAC4-((2-fluoro-6-(1-
)L / | methoxyethyhphenyllamino)-2- Cale'd
HNT ONT R O7 L (Gemethosy-2-methy1-1,2,3,4- 481,

23-1 . . .
“ B s F S tetrahy drom';gmngim-’?’- found
| ! yhamanoypyrimidme-S- 481
> , S carboxamide
N

(RAC)-4-((2-fluoro-6-(1-

hydroxyethyvhphenvhamino)-2- Cale'd
\ {{(6-methoxy-2-methyl-1,2.3,4- 467,
23-2 , Areienmirinalin?

tetrahy drotsoquinolin-7- found

yhaminojpyrimidine-5- 467

carboxamide
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(RAC2-{{6-methoxy-2,3-

dimethyl-1,2,3.4- (Calc’d
3 tetrahy drotsoquinolin-7-yDanuno}- | 487,
4-{42- found

{triflucromethvhiphenyhaminojpyr | 487
imidine-S-carboxamide

Example 13-1, 2-{({6-Isepropy}-5-0x6-5,6,7,8-tetrahydro-4H-pyrazole]1,5-d}{1 4] diazepin-

2-yhamino 4-((1,2,3 4-tetrahydroisoguinolin-S-yDaminopyrimidine-S-carboxamide

N/T{JN
_ |
ON  1.NasCOy EOH A Al

© XX ~
! e
c;/J\N” cl 2. NHa Ha 0, @

Dioxane S

~Boc

NH,
i N
sr-@/‘( p N Ry’ NS 0
O Ned |
N\..J ‘{\ N/\N’ HNZ ™ M

4.\ }\2‘«»;01 sz}'\
Pdy(dba)s, 1BuBretiphos, A OMSO )W
052603 - \j
= ‘ . \BO( 5). TFA, DCM x

Toluene, 130 C

\'\5/% \\'\i"\\\o
| 244
e A

Step 1. To a mixture of 2,4-dichloropyrimidine-5-carbonttrile (140 mg, 0.805 mmotl}) and

Lh

NaxCOs (256 mg, 2 414 mumol) in EtOH (3 mL} was added tert-butyl 5-amino-3,4-
dibydroisoquinoline-2{ 1 H)-carboxylate {200 mg, 0.805 mmol) at 25 °C. Then the mixhure
was stirred at 25 °C for Sh. LCMS showed desired was formed. The mixture was filtered
10 and the filtrate was concentrated in vacuo. The residue was purified by pre-TLL (Pet. ether:
EtOAc = 3:1} to afford tert-butyl 5-{({2-chloro-S-cyanopynmidin-4-yDanune)-3 4~
dihydroisoquinoline-2{ IH}-carboxylate. MS (BSE: s/ [M+H - 56] " 330, found 330,

Step 2. A mixture of tert-butyi S<({Z-chioro-3-cyanopyrimdin-d-yamino3-3,4-
15 dihydroisoguinoline-2{ 1 H}~carboxylate {200 mg, 0.518 mmol} and ammoniam hydroxade
{0.721 mbL) m Dioxane {5 mL ) were stirred at 60 °C for 13 h. LCMS showed the starting

material was consumed up and the target was formed. The reaction mixture was concentrated
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m vacuum and ponfied by Pre-TLC (Pet. ether: EtdAc = 1:3) to give tert-butyl 5+{{2~-amino-
S~cvanopyrimidin-4-yDamino}-3,4-dihy droisoquinoline-2{1H-carboxylate. MS {(ESEy w2

[MHH] ' 367, found 367

Step 3. To a mixture of 2-bromo-6-isopropyl-7 8-dihydro-4H-pyvrazolo] 1,5-d}{1,4]diazepin-
5{6H}-one {29.7 mg, 6.109 mmwol) {prepared as disclosed by Chan, et al,
“ISOQUINOLINES AS INHIBITORS OF HPK1,” PCT Patent Publication WO 2018183964
ATl; published Gctober 4, 2018}, tert-butyl S-((Z-amino-3-cyanopyrimidin-4-yhaming)-3,4-
dibvdroisoquinoline-2{ 1 H)-carboxylate (40 mg, 0.109 mamol), Cs:C0s (107 mg, 0.327 mmol)
i Toluene (1.5 mb) was added di-tert-butyi(2' 4,6 -tritsopropyl-3,6-dimethoxy-{1,1'-
hiphenvl{-2-viphosphine (265 mg, 0.055 mmol) and Pdr{dba)s (19.99 me, 0.022 nunol}.
Then it was stirred at 130 °C under Nz for 3 b, LUMS showed desired product was formed.
The maxture was purified by prep-TLC (EtOAc) to give tert-butvl 5-({5-cyvanoe-2-{{6-
isopropyl-5-ox0-5,6,7 8-{etrabovdro-dH-pvrazolo[1,5-d][ i 4}duazepin-2-yDamino )pyrimidin-
4-yhamino)-3,4-dihy droisoquinoline-2( 1H}-carboxviate. MS (ESI): m/z [M+H] " 338, found
558.

Step 4. To a nuxture of tert-butvl 3-{(5-cvano-2-({6-isopropyl-5-0x0-5,6,7 8-tetrahy dro-4H-
pyrazolof1,5-dif 1,4]diazepin-2-yaminopy rinudin-4-y Damino )-3 4-dihvdroisoquinoling-
2(1H)-carboxylate (50 mg, 0.090 mmol} and KoCO5 (62.0 mg, 0.448 mmol} in DMSO (1

mkb} was added H20» (0.079 mL, 0.897 mmol} at 25 °C. The nuxture was stirred at 25 °C for
2h LOMS showed the product was formed. The mixture was guenched with water (15 mL),
extracted with EtOAc . MeOH=1(:1 {10 mbL*2}. The combined orgaric layers were washed
with brine, dried over Na:SOq, filtered and concentrated in vacuo to afford crude tert-butyl 5-
{(5-carbamoyl-2-{{&-1s0propyl-5-0x0-5,6.7 8-tetrahvdro-dH-pyrazolo[1,5-d}[1 4 |diarepin-2-
vhammoipyrimidin-d-vhamino}-3,4-dihvdroisoquinoline-2{1 H}-carboxylate, which was used

disectly in next step without further purification. MS (ESI): m/z [M+H] " 5376, found 576

Step 5. A solution of tert-butvl 5-({5-carbamovi-2-{{6-1sopropyi-5-0x6-5,6,7 8-tetrahy dro-

4H-pyrazolof 1,5-d}i I 4]diazepin-2-vDamino)pyrimidin-4~-yhamino)-3,4-dthy droisoqunoline-

2(1H}~carboxylate (45 mg, crude) in DCM (1 mL) and TFA (1 mL) was stirred at 23 °C for |

h. LUMS showed the product was formed. The mixture was concentrated 1n vacuo, the

residue was purified by pre-HPLC (Column YMC-Actus Triart C18 150*30mm™ Sum,

Condition water(0 1%TFARACN Begm B 3, End B 33 Gradient Time(min} 11, 100%B Hold
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Time{min} 1.1 FlowRate(ml/mm} 40, Injections 2} to afford 2-({6-isopropyl-S-ox0-3,6,7 8-
tetrahydro~-4H-pyrazolo] 1, 5-d][ 1 4 [diazepin-2~y Damino }-4-{{1,2.3 4-tetrabydroisoquinolin-S-
vlamino)pyrimidine-S-carboxamide. MS (BST): m/z cale’d for CraHaoNoQ [MHH] T 476,
found 476, H NMR (400 MHz, MeOD-dy) 8 ppm 8.62 (s, L H), 789 {brs, 1 H), 742 (br .7

S =76Hz VH), 723¢rd J=72Hz TH), 592¢brs, TH), 471478 (m, 1 H). 445(s, 2 H},
421425 (m, 2 H), 3.95-4.01 (m, 2 H}, 3.82-3.85 (m, 2 H}, 3.51-3.53 (m, 2 H), 3.04-3.06 (m,
2H)1.21{d,J=72Hz 6 H)

Table 24

10 Compounds listed 1n the table below were prepared using the synthetic methods
described 1o the aforerventioned Example 24-1. The table provides the compound structure,

the name, the calculated and observed masses.

Exact
Example | Structwre Name Mass
(M
NH
N/»‘\\\\:/‘“\\‘Q
HN”U\N"/"‘KNH 2-{{H-1sopropyvi-S-ox0-5,6,7, 8-tetrahydro- Caled
)\ | 4H-pyrazolof 1,5-dj{ 1.4 |diazepin-2- 4/76 :
74-1 N AN vlamino)d-((1.2,3.4- o
N i NH | tetrahydroisoguinolin-5- found
(’\\/\/ yaroisoquinoin - 476
‘ yhanunopyrimidine-S-carboxamide
e

[
s

Example 14-1. 4-((1-0x0-1,2,3 4-tetrahydroisoquinslin-S-yhamino)-2-(phenviamine)

pyrimidine-S-carboxamide, and related compounds

NH, N,
Nﬁ/ﬁo NH,  AcOH (5 equiv) ff‘/ﬁ/\/gﬂ
SN * @ TTomso | HNT NN
(’E{g\j ~ ) 80 o 5)\\: PN
%o shqe!
from Ex, 71 I 51

A stock solution of 2-chioro-4-{(1-0x0-1,2.3 4-tetrahy drotsoquinolin-3-vhamine ypyrimidine-

S-carboxamide (from Ex. 7-1} (10 mg, 0.032 mmol} in DMSQO (25 ul) was dispensed into 96,
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I mL glass vials across a 96 well-plate array, containing the amine {antline: 6.0 mg, .064
mmol i DMSO (25 b}, Acetic acid (9.3 ul, 0.16 mmol) was added to each well via pipette
and plate was capped and sealed shut {(screws). The plate(s) was stirred at 80 °C overnight.
Upon completion the vials were diluted with DMSO (100 ul) and purified by high-throughput
micro-isolation to afford the desired compound with sufficient purity. MS (EST): mz cale’d
for CooH N6y [M+H] ¥ 373, found 375, 'H NMR (600 MHz, DMSO-d6) § 1H NMR (600
MHz, DMS0-d6) § 1H NMR (499 MHz, DMSO-d6) & 11.62 (s, 1H). 10.43 (brs, 1H), 8.77
(s, 1FD), 833 (5, 1H), 8.00 (m, 2H), 7.93 - 7.81 (m, 2H), 7.49 - 7.35 (m, 3H), 7.18 (m, 1H),
7.05(d, J= 7.3 Haz, 17D, 3.42 - 335 @, 1FD), 3.32(dt, T = 6.5, 3.1 Hz, 2H), 281 (1, J = 6.5
Hz, 7H).

Table 25

Compounds listed in the table below were prepared using the synthetic methods
described in the aforementioned Example 25-1. The table provides the compound struciure,

the narme, the calculated and observed masses.

Exact
Example | Struchure Name Maas
IMHHT
G

4-1(1 c‘;xo Ligd,?yﬂ.»i o Cale'd

tetrahiydroisoquinolin-5- V75
253 yhamino|-2- PO

) . found

{phenvianminopyrimidine-5- 475

carboxamide .

2-{]4{1-

cyanocy clopropyljphenviiamin | Calc'd
55 o}-4-{{1-ox0-~1,2.3 4~ 440,
“oe tetralydrotsoquinolin-5- found

yhamino]pyrimidine-3- 446

carboxamide

13Dy -

2-413-(2-¢y anopropan-2 Cale'd

yvhphenyljammno}-4-{{1-oxo-~ N
~ey ’ f\ ~5 W 4 N . 3 g 442“
25-3 1.2,3 4-tetrabydroisoquinolin-5- found

yvhamino|pyrmdine-5- e

iy S 442

carboxamide
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2-43-(1-
cyanocyclopropyliphenviiamm | Cale'd

5.4 0}-4-[{1-ox0-1.2,3.4- 440,
"’ tetrahy drotsogquinolin-S- found
viamino|pyrimidine-5- 440
carbosamide
2- i 4-ﬂu’0mphenyi)ammo} -4~ Calcd
[(-ox0-1,2,3,4- 393
25-5 tetrahydrotsoquinolin-5- 1701;1;6;
ylamino|pyrinudine-5- '
O 393
carboxamide
2e§( 3¢ 4
f‘i'ga chlor04 e i Caldd
Huorophenyhamino}-4-[{ 1-ox0- 427
23-6 1,2.3 d-tetrahydroisoquinolin-5- | .~ 2
. S found
yhamine]pyrimidme-S- 477
carboxamide -
4 ~0x0- 34-
FR}??ﬁijﬁﬂi i Calc'd
tetrahydrotsoquinolin-S-
- T 3 443,
25-7 viamino]-2-{f4- found
{trifluoromethyhiphenyljamino} 442
pynmidine-3-carboxamide i
2-4{IR-1-(4-
fluorophenvhethyllamino} -4~ | Cale'd
5.4 }:(lnomn},gj,clj ‘ 421,
- tetrahydrotsoquinolin-S- found
vilamino]pyrimidine-5- 421
carboxamide
o
!?f/\;/kNHQ 2-{{4-cthylphenyDamino]-4-{(1- Calod
HN N ™ NH oxo-1,23.4- P
, ; PR T 403,
25-G | tetrabydrotsoquinolin-5- -
o T found
AW yvhamino|pyrmdine-5- N
NH carhasamid 403
carboxamide
X
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2—{§3-ﬁuom?henyi)ammoj-4- Cale'd

[(1-ox0~§.2.3 4~ 301
25-10 tetrahvdroisoquinolin-3- o

o N found

yvhamino|pyrmdine-5-

y o 393

carboxamide

2 57(2,3 fi;meﬂl; iphenyllamino] Calc'd

4-f{1-0x0-1,2,3 4~ 0
25-11 tetrahvdroisoquinolin-5- =

e R found

yhamino]pyrimidine-5- "

: o 403

carboxamide

2-H{4-cyclopropyl-3-

methylphenyliaminof-4-{{1- Calc'd
25-12 oxo-1,2.3 4- 429,

‘ tetrabydrotsoquinolin-5- found
vijamino]pyrumdine-3- 429
carboxamide
2-{4-
cvelopropviphenyllamino]-4- Calc'd

25.13 [(t-oxo-1,2,3,4- 415,
2 tetrahydroisoquinoin-5- found
yhamino{pyrimidine-3- 415
carboxamide
2- i,(nav,phthaleg— f-vhaming]-4- Cale'd
[(1-ox0-1,2.3,4- g
e , . ey 425,
25-14 tetrahvdroisoquinolin-S- .
P S found
vilamino]pyrimidine-5- -
. 425
carboxamide
2-7{§2~et}§3f}phenyi,)ammoj -4-{1- Cale'd
oxo-1,2.3.4- 403
25-15 {etrahvdroisoquinolin-3- o
A found
viamino|pynmidine-5- e
Y . 403
carboxamide
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2-{}3-
{difluoromethoxyphenvljamine | Cale'd
2516 $-d-l{1-ox0-1,2,3.4- 441,
- tetrahydroisoquinolin-5- found
vhamino]pyrnimidine-5- 441
carboxamide
2-{5\294—(3131,;fri)?}1etly1)mmno}~ Calc'd
4-1{1-o%0-1.2,3 4~ A1l
25-17 tetrahydroisoguinolin-3- o
A found
yiamino|pynmidine-S- A1l
carboxamde -
4-{(1-ox0~1,2.3 4~ _—_
tetrahiydroisoquinolin-5- i ?ic d
25-18 yhaming]-2-{{3- f@&éd
{trifluoromethvhphenvl]anino} 4\ 43
pyrimidine-S-carboxamde )
2~{§3~H1¢ﬁ}viphenyi)mmno} 4~ Calc'd
{(1-0x0-1,2,3 4- 120
258419 tetrahvdroisoguinolin-5- L
Com R found
vhamino|pyrnudine-5- 189
carboxamide N
2-[(3-tert-butylphenvDaminof- |
4-{(1-0x0-1,2,3 4- i’,ﬁc‘d
25-20 tetrahy droisogquinolin-S- -
P S found
vilamino]pyrimidine-5- 431
carboxamide .
2-{}3-chloro-4-
{diffuororoethoxy phenvljarmine | Calc'd
1571 $-d-f(1-ox0-1,2,3.4- 473,
o tetraby drotsoquinoiun-5- found
yijamino|pyrnimidme-5- 75
carboxamide
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©
?f/\\:[)i\NHz 2-{{3,5-dimethyiphenyhamino{- Calcd
, NN d{(loxo-i 234 01
25-22 tetrahydrotsogquinolin-5- L
vjamino]pyrimadine-5- igund
o 403
carboxamide
2-{}1-2-
fluorophenvlicyelopropvliamin | Calc'd
2523 o}-d-{{1-ox0~1,2.3 4~ 433,
o tetrahydroisoquinolin-5- found
yijanno|pyimidine-5- 433
carboxamide
2-{[2.6-
dichlorophenyhmethyljamino}- | Calc'd
2594 4-{(3.~QXO»‘E,233{4~ , 457,
) tetrahvdroisoqumolin-5- found
yhanno]pyrimidine-5- 457
carboxamide
2-4{3~
cyclopropviphenylaminol-4- Calc'd
595 [(1-ox0-1,2,3,4- 413,
o tetrahydrotsoquinolin-5- found
yijamino|pyrimidine-3- 415
carboxamide
2-{(3-chloro-2-
methviphenyDamino}-4-[{1- Cale'd
2526 0};04,2,3,% o 423,
- tetrahydroisoquinolin-3- tound
yhamino{pyrnmidine-5- 423
carboxarmide
2-{]2-
{diftuoromethoxyphenyljamino | Cale'd
2527 Jedef{1-0%0-1,2,3.4- 441,
tetraby drotsoquinoiun-5- found
yijamino|pyrnimidme-5- 441
carboxamide
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O
?‘f/\ﬁ NH; 4-{(1-0%0-1,2,3.4- Cald
) HN/L‘N”’; NH te&rahydrpisoiquin’oiim& 4{7
25-28 i yhamine}-2-{{3~(propan-2- .
A A Vipheny llamine! ovrridine-5- found
15 vihphenyliamino} pyvoimidine-3 417
: S kngN%i carboxamide
O
N \/H‘NHZ 2—{{3-methyi~5~\ o
p {(iriflucromethyhphenvljanuno} | Calc'd
5520 HN N7 S NH 4 (1-ox0-1,2 3,4~ 457,
o & )\/\7 tetrahvdroisoquinolin-5- found
[ | yhamino|pyrimidine-5- 457
§= A R carboxamide
F 2
©
NS 2-}(d-fluoro-3-
/j\/:[ methviphenyDamuno}-4-[{1- Calc'd
25.30 HNT NT NH oxo-1,2.3,4- 407,
o tetrahvdroisoqumolin-5- found
yhanno]pyrimidine-5- 407
carboxamide
2-1(3.5-di Tantino}-
’ Kj, mﬂugﬁmhmnlmnnrm Calc'd
4-{{1~0x0-1,2,3 4~ 411
25-31 tetrahvdroisoguinolin-&- o
- A found
yhamino]pyrimidine-5-
7 by 411
carboxamide
2-{{2-methyl-5-
(trifluoromethyDphenvlamine} | Cale'd
252 Aef(1-0%0-12,3 4+ 4s7.
fetrahvdroisogumolin-5- tound
yhamino{pyrnmidine-5- 457
carboxamide
2-{{5-chloro-2-
methoxyphenvhamino]-4-{(1- | Calc'd
5533 0x0-1.2.3.4- 439,
“ tetraby drotsoquinoiun-5- found
yvhamino]pyrimidime-3- 439
carboxamide
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i 2 Aihy JdHdnden-d-
2 {u,; dihydro-1H iiidefi 4 Calc'd
vhanuno]-4-{{1-oxo-1.2,3 4~ A1S
25.34 tetrahvdroisoquinolin-3- S
o N found
yvhamino|pyrmdine-5- .
y i 415
carboxamide
'2~{(4~‘£e1‘i»buiyip/henyi)amino}— Calc'd
4-1{1-o%0-1.2,3 4~ 431
25-35 tetrahvdroisoquinolin-5- .
R found
vhamino{pyrnudine-5- Y
carboxanude o
2"7' 5‘“} g g i - 1
’ 3(2 dir 1631‘12 iphenvllanuno] Calc'd
4-f{1-0x0-1,2,3 4~ .
e i : L 403,
25-36 tetrahvdroisoqumolin-5- ,
" S found
yhanno]pyrimidine-5- -
: 403
carboxamide
2-{[4-fluoro-3-
{irifluoromethyhphenvljamino} | Cale'd
e am 4-{(1-0%0-1.2,3 4- 461,
25-37 . D -
A etrahvdroisoquinolin-5- found
c | ylyamino|pyrimidine-S- 461
Fi/\ carboxamide
©
NS NH, 4-f{1-0x0-1,2,3 4~
Py 4\ tetrahvdroisoguinolin-5- Cale'd
5.3 HNT TN NH vhamino}-2-{{{4- 457,
e (irifluoromethvhphenylimethy]l | found
taminojpyrimiding-5- 457
carboxamide
2-{{2,3-difluoro-4-
methyiphenyDaminof-4-[{1- Cale'd
X (e 34- 135
2539 oxo-1.234- 425,
{etrahvdroisoquinolin-3- found
vhamino|pyrmudine-5- 425
carboxande

- 149 -




WO 2022/098809 PCT/US2021/057971

2-1(3,5-difluoro-4-

methoxyphenyhamino}-4-{(1- | Calc'd
2540 oxo-1,2.3.4- 441,
- tetrahydroisoquinolin-S- found

viamino|pyrimidine-5- 441

carbosamide

2-{{(4-fluoro-2-

methoxyphenyhavuno}-4-[(1- | Calc'd
2541 ox0-1,2.3 4~ 423,

" etrahvdroisoqunolin-5- found
yhanno]pyrimidine-5- 423
carboxamide
2-{|2-fhuoro-3-
{trifluoromethvhphenyljanuoo} | Cale'd

25,47 4-f(1-ox0-1,2.3 4~ 461,
o tetraby drosoquinoiue-5- found
yijamino|pyrimidine-5- 461
carboxamide
2-{{1-benzothiophen-4- i
yhamino]-4-{(1-ox0-1.2,3 4 Zf ?’ d
25-43 tetrahydrotsoquinolin-5- .
N R found
vijaminolpyrinudime-3-
OIS 431
carboxamide
A leoxa-1 2 3
4-i(1 1fx0 (},L.,S,'éi o Cale'd
tetrahiydroisoquinolin-5- 457
25-44 ylamino]-2-{{4-(2,2,2- o
. e | found
trifluoroethvliphenyljamino pv 457
rimidine-3-carboxamide !
j%-{(Z—mmh’mypyn,dln—?:ﬂ Calcd
vitamino|-4-{{1-ox0-1,2,3 4~ )
e ‘ ‘ o 406,
25-45 tetrahydroisoqumolin-5- ,
; A found
yhanuno]pyrimidine-5-
; 406
carboxamide
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Example 15-1. 4-(Cycloheptylaming}-2-{{6-methoxy-2-methyl-1,2,34-tetrabydro-

isoguinolin-7-ylamino jpyrimidine-S-carboxamide

Btep 1 NH

NH, NH,
? s Hunias B ;\i/\\,/&g
N"\/‘\\‘O unigs Base ,H\ /E
P O N NH

()
NH,
Step 2
N/\\\?/&O
HE b
HN”L\N’;\NH
* N 2-MeOE(OH J\
) 110 °C

26-1
5 Stepl. ToaZ dram vial with a stirbar, N-Ethyl-Nwisopropvipropan-2-amine (40.9 ul, 0.234

ol was added to a solution of cycloheptanamune (17.69 mg, 0.156 nuool) and 2.4-
dichloropyrimidine-3-carboxamide (30 mg, 0,156 mmol) in Ethanol {446 uyb). The nuxture
was capped and stirred at 50 °C for 3 h. The nuxture was diluted with DCM (2 mL) and
waler {2 mL}, capped, and stirred vigorously for 3 min. The mixture was filiered through a

10 phase separator and the organics were concentrated to aftord 2-chloro-4-
{cvcloheptyvlamimo)pyrimidine-5-carboxamide as a vellow ail. The compound was
sufficiently pure and carried on crude to the subsequent reaction. MS (ESI): m/z cale’d for

€ HCINGO [MHH] 269, found 269.

15 Step 2. 2-Chloro-d-(cycloheptvlaminolpynmidine-S-carboxamide (23 mg, 0.086 mmol) was
added to a vial contaimng S-methoxy-2-methyi-1,2.3 d-tetrahvdroisoquinolin-7-amine (1.2}
(18.10 mg, 0.094 mumol} in 2-Methoxvmethanol (245 ul), HCHin Ethanol (1.25M) (171 ul,
0.214 nwnoly was added via syringe and the mixture was stirred at 110 °C for 3 h. Upon
completion as observed by LCMS analvsis, the mixture was ¢ooled, diluted with DMA (2

20 mb), filtered, and punified by reverse phase preparative HPLC (Purification Method A or
Purification Method B, dependimg on final compound properties). to afford 4-
{cycioheptylaming }-2-{({6-methoxy-2-methyvl-1,2,3 4-tetrahydroisoquinolin-7-
vhamino pynimiding-5~carboxamide as a solid. MS (ESIy: m/z cale™d for CaalaaNgGs [MAH]

© 425, found 425, TH NMR (600 MHz, DMS0-d6) 5 1H NMR (600 MHz, DMSO-d6) &
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10.26 (s, 1H), 9.82 (s, 1H), 8.52 (s, 1H), 8.06 (s, 1H), 7.82 (5, 1H), 7.51 (s, 1H), 7.01 (s, 1H]),
440(d. 5= 14.6 Hz, 1T, 423 (s, 1FD), 4.17 — 4.06 (m, 111}, 3.86 (s, 3H), 3.67 {s, 1F1), 3.34
(s, TH). 3.13(d, 1= 8.0 Hz, YH), 3.04 (4. J = 169 Hz, 1H), 2.94 (s, 3H), 1.89 (s, 7H), 1.61 -

1.55 (m. 8H). 1.49 (s, 2H).

Table 26

Compounds histed in the table below were prepared using the syuthetic methods

described in the aforementioned Example 26-1. The table provides the compound structure,

the name, the calcudated and observed masses.

Exact
Example | Structure Name Mass
IM+H]
4—(@’(:19?1@}3%"3a.n1in0);2:{((3- Calod
methoxy-2Z-methyl-1,2 3 4- 425
26-1 tetrahy droisoguinolin-7- T
. A found
vhamino|pynimidine-S- im s
J 425
carboxamide
4-{cveclohexyiamino}-2-{(6- .
Y , Calc'd
methoxy-2-methyl-1,2.3 4 411
26-2 tetrahvdroisoquinolin-7- g
oo o found
vhaminolpynmidine-5-
s 411
carboxamide
4-{cyclopentylamino-2-{{6- Calc'd
methoxy-2-methyl-1,2.3,4- ,5’9,,
26-3 tetraby droisoquinolin-T- P
Byt e ot i & found
yvhamino|pyimidine-3- o
7 397
carbosamide
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G
N {
) T Au ¥ i i v ..zm
a4 NH, 4.E,(brl‘qvglo:l.“ii}p?manv‘ Caled
B N”\NH yhaming-2-[{G-methoxy-2-methyl- 395
26-4 N f 1,2.3 4-tetrahvdroisoguinolin-7- f(;lii; q
K'/Ai @ vharino|pynmidine-S- 195
carboxamide o
-N
\
Q
N A\j\/k NH, 4-f{ais-d-armnocvclohexyliamino}- Caled
HNAN" NH 2-{{6-methoxy-2-methvl-1,2.3 4- 4; 6’
26-5 o tetrahy drotsoquinolin-7- N
A . found
vhanuno|pyrimidine-5-
| ~ > 426
N carboxamide
N Hs
o it
NH,
NS 4R -
X cyclobexylethyl]amino}-2-{(6- Cale'd
26-6 HNT N TNH methoxy-2-methyl-1,2.3 4- 439,
o N tetrahy drotsoquinglin7- found
l yhamino|pyinuding-3- 439
N
carboxamide
N
.
NH,
o A-{[08)1-
P cvclohexylethvllamino}-2-[(6- Calc'd
e HNT N TNH methoxy-2-methyl-1,2.3,4- 439,
26-7 : T - R
O A , tetrahy droisoquinolin-7- found
t vhamino]pyrimidine-3- 439
carboxanide
2-f{G-methoxy-2-methyl-1,2,3 4-
i tetrahy drotsoquinolin-7-vhaminol- | Calc'd
- K 4-1{(3R 48 )-4- 445,
- h {methylsulfany Doxolan-3- found
O.\){m 0O vHamino} pyrimidine-3- 445
/ ‘\\\ 7 carboxamide
4-41(2,3-
diftuorophenvlmethyljanuno}-2- | Cale'd
260 [{G~-methoxy-2-methyl-1,2,3 4- 455,
o tetrahydroisoquinolin-7- found
vharino|pynmidine-S- 455
carboxamide
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0
NS N, 2-{{6-methoxy-2-methvi-12.3 4-
i tetrahy drotsoquinolin-7-vhaminej- | Cale'd
N7 NT N NH : :
26-10 i . 4-{{{(4aR,7aR)-octahydro-1H- 452,
“ P . & ,/\ cyelopentalblpyridin-5- found
E\ i ) vijamino} pyrimidine-5- 452
5 E\ g” carboxamide
SN
O
NH,
N7 } 4-I{1-cvclopropylpyrrolidin-3- Calcd
ey N viamino}-2-[{(6-methoxy-2-methyl- 18
26-11 HN 1,2.3 d-tetrahydrotsoquinolimn-7- fguﬁd
o \)ﬁ\_t\ N vhamino|pyrimidine-5- 438
2 \\\\k\)ﬁ\\ \V carboxamide
\ N
vy
L/ K
r,//’\r, NH -0
\\/i N 2~Eﬁ(ﬁnmeth‘oxyw;}nlgthjjim112,3{5—“ Caled
\ tetrahy drotsoquinolin-7-vHamino}-
DN : 473,
26-12 b 4| (3- .
. . ... | found
. phenvicyvelopentyBaminojpyrimidi 473
/O \ @ ne-5-carboxamide i}
/ S
0
'
ey HN . a0l (¢
k\l ~NH methyl 7-({S-carbamoyi-2-[{6-
- N}\a.tf < methoxy-2-methyi-1.2,3.4- Calc'd
v 17 \ tetrahy drotsoquinolin-7- 509,
26-13 ~ ] LR .
Hi vhamino|pyrimidin-4- found
o= vitaminobicvelof3 3. Hnonane-3- | SOU
N }ﬁ carboxylate
N
vy
H
%,/ NH 5 4-{{{18 4R }-bicyclof2.2.1 thepian-
'@ = 2-vljamimo}-2~[{6-roethoxy-2~ Cale'd
- N methyl-1,2.3 4- 423,
“ HN} - tetrahvdrosoguimohin-7- found
vhaminojpyrimidine-5- 423

carboxarmide
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Q
NH,
& ~ '(x.. ot I At I 4.
Ny ) 2{(( m\,ih)oxy 2 mgthz ] },2,3?4‘ Caicd
gy A tetrahy droisoquinolin-7-vhamino}- 449
26-15 HN } ] 4-{{tricvclof4 2.1.0~2, 3~ nonan-3- fOl)i'I; d
- vhaminolpynimidine-5- o
/O'“ ¢ arboxamide 449
. ¢ :
/™
N
F
E
j\OwHHZN
© 2-{{6-methoxy-2-methvl-12.3 4- s
o - Lo T e Cale'd
tetrahy droisoguinolin-7-yHaminei- |
4 7 PR : : 479,
20-16 HN) N il found
{trifluoromethyljevelohexyljaming 4,'7 o
o/ = ypyrimidine-3-carboxamide .
2w
&"\-
=
\
Nj,. LN
4 Q‘NNH - .
} =0 4-{{cis-4-
N {dimethylamino jcyclohexylamino} | Calc'd
9617 b -2-[{6-methoxy-2-moethyl-1,2.34- | 454
0 HN tetrahy droisoquinolin-7- found
vhaminojpyrimidine-5- 454
carboxarnide
| 2-{(6-methoxy-2-methvl-1,2 3,4~ .
p A i €71 (o
tetrahydrotsoquinolin-7-vhammne}- §
2618 Bl - ] | ‘;(’3’ .
{triflucromethoxy )phenyijmethylta ;\%in
mino)pyrimidine-3-carboxamide o
4-4{1S)-1-(2.3-
difluorophenyhethvifamine}-2-[(6- | Cale'd
2619 ’ : methoxy-2-methyl-1,2.3 4- 469,
o /O\I}\. NN tetraly drotsoquinglin-7- found
i\ | D vhamnejpynimidine-3- 469
A] F F carboxamide
N
-
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0
N N NH, 4-{IR)-1-(2,3-
s 5 difluorophenyhethvllamine }-2-H{6- | Calc'd
2620 RN ORT TN methoxy-2-methyi-1.2.3 4- 469,
) ,0\//1\ ' i/ﬁ ietraby drotsoquinolin-7- found
i\x | @“ﬁtg\?ﬁ yhiamine|py rimidine-3- 469
f\j o carboxanide
N F
S
// h
e
5:““5 NH, 2-{{6-methoxy-2-methvi-1,2 3.4~ Calcd
NN Eetrf;hydroisoquinohn—7-yi)amino}- 4’87‘”
26-21 p 4-(1]2- o
HN™ °N {trifluoromethyphenyl{methyl}am 487
N i ino)pyrimidine-S-carboxamide ‘
i
N
AN
0
N7 /\v’B\NHZ 2-{{6-methoxy-2-methvl-1.2,3.4- Caled
Hr\/\N”\NH - E : tetrahy droisoquinolin-7-vi)anunoi- 40 1'
26-22 - \,&*’K 4112 ;“our;d
o F (trifluoromethylyphenyljethvi i anmin ﬁﬁi
NG o)pyrimidine-S-carboxamide o
SN L opnidnescubowanid
/N\
o
N7 NH, 4-{le- o o
N J gthoxvphenvlimethyljamino}-2- Calc'd
623 SN RO H{G-methoxy-2-methyl-1.2,3 4- 463,
o xO\/’K tetrahv droisoquinolin-7- found
~ | ‘ vhamino|pyrnimidine-S- 463
‘ carboxamide
AN
o
N N 4-1(5 6-diflucro-2,3-dihydro- T H-
N | * inden-1-yDamino}-2-{(6-methoxy~ | Cale'd
264 HINT N7 T Z-methyi-1.2.3 4- 481,
P ”A\} N \_F tetrahy drotsoquinolin-7- found
\\/L i ' yhaming|pyrimidine-5- 481
/\YI\E "N carboxamide
s
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4-{{6-fluoro-2 3-dihyvdro-1H-inden-

1-ylyamino}-2-{(6~-methoxv-2- Calc'd
625 nxeihy?—l,Q,l%Au 4 463,
T tetrahydroisoquinolin-7- found
vharino|pynmidine-S- 463
carboxamide
N/'
o A
- r/‘*l/ 2-[{6-methoxy-2-methvl-12.3 4-
N ?:}MN tetrahy drossoquinolin~-7-yhamino}- | Calc'd
_— s NS 4-1{{1R,3r.58)-8-methy -5 452,
e ant azabicyclof3 2.1 Joctan-3- found
O~2“\“\ vHamino} pyrmidine-5- 452
carboxanude
%
e
H
N
o |
\X‘LNH - ’Z/\ 4-[{8-azabicyclo]3.2.1 joctan-3- Calc'd
N} %\ vhamino -2-[{6-methoxy-2~-methyl- 435
26-27 ﬁm} N 2.3 d-tetrahy droisoquinolin-7- f:“’ d
AN vhaminojpyriroidine-3- 4%1?
/Om(“‘\\ carboxamide
@
oy
¢
\
5 NH, 4-{[(1R28)-2-
NT A NH (methoxymethyhevelopentyljamino | Calc'd
2628 HN)“*N o }—2—{(Zé—ine:thexy—Z—mezhybi,253,4~ 441,
-‘ tetrahy drotsoquinolin-7- found
O yhamino|py imidine-53- 441
Y 7\ carboxanide
N
-/
¢
NH
N/\(L : 2-l{G-methoxy-2Z-methvl-1,2.3 4~ Calcd
cany” " NH tetrahy droisoquinolin-T-yDaminol- | o
) N aiy 4 Y 425
26-29 HN 4-{{trans-4- fm.u; d
o /= methylevelohexyDarmnolpynoidin 15
s\ 7\ e-S-carboxamide
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NH,
N__#_ i
d'i HN"Q\ / O 4-[(3-azabicyclof3.2 1 joctan-8- ot
) N PO > L i Caled
, NH vharino|-2-[{(6-methoxy-2-methyl- e
26-30 I\ \ 12,3 4-tetrahy droisoquinolin-7- | > "
e vhaminojpyrimidine-5- 438
HN carboxamide
N\
\
W H,N
~NH
J . © 4-[{d-roethoxycyclohexvhaminol- ;
N Nl : R, Cale'd
-y 2-{{6-methoxy-2-methyl-1,2.3 4~ 441
26-31 >*N tetrahy drossoguinolin~7- L
HN g ST found
vhaminojpyrimidine-5- 4 41
O carboxaroide
SN Y.
Nm
"y
HoN
O‘WNH ?
AN A-{[(IRIR)}-2-
HO’;: N {hydroxymethvijovelohexvliamimo | Calc'd
. b\ 3-2-[(6-methoxy-T-methyl-1,2.3.4- | 441,
“hre HN tetrahydroisoquinolin-7- found
vhanunojpyrimeidine-5- 441
carboxamide
4-S(IR IR)-2-
{(dtflnoromethyiievelohexylamino} | Calc'd
" ~2-f{6-methoxy-2-methyl-1.2,3 4- 461,
26-33 - PRy "
tetrahydroisoquinolin-7- found
vharone]pynoudine-3- 461
carboxamide
4uf(T-methoxy-2,3-dihvdro-1H-
. inden-1-vhammol-2-f(6-methoxy- | Calc'd
oy Y, 2-methyl-1 234 475
' hi tetrahy droisoquinelin-7- found
HN, - N vhaminolpyrimidine-5- 475
o carboxamide
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2-H{G-methoxy-2-methvl-1,2,3,4- .
o T . Calc'd
tetrahy droisoquimolin-7-vi)amino}-
e N . 487,
-3 4313 found
HA (triftuoromethylyphenyljimethvliam | 0.,
A T o 487
inopvrnudine-5-carboxarmde
o Ry
8. NH,
H { p— Y Y Vi ,
,J:\(i\\x 4-’gb\,mz_\, l;mum;) 2-{{6-methoxy-2 Calcd
| methyl-1,2.3.4- )
” ?\S N T T 419,
26-36 7 tetrahydroisoquinolin-7- .
\( T A found
HN vhamino|pyriroidine-5-
: e 419
carboxamide
~0
O, NH,
K 4-4{18)-2.3-dihvdro-iH-inden- 1 -
!;5 Ny Y vijamino}-2-[{(6-methoxy-2- Calc'd
i 7{= 3 4. 4
2637 N m@&iing. o 445,
tetrahy drotsoquinolin-7- found
HN i yvhaminoipyrimidine-3- 445
NP | carboxamide
-
N 4-1(3 3-diflucrocyclopentyl yamino - Caled
2-H{6-methoxy-2-methvl-1,2.3 4~ b
26-38 HN tetrahydroisoquinolin-7- S
o T found
" vhamno|pyrirmdine-3-
o . : £ 433
Pl carboxamide
\}
iri:icl'i’:.(NN
. 4-f{ciz-4-
gthynvieyclohexyhamino}-2-{{6- Calc'd
6.3 methoxy-2-methyl-1,2,3.4- 435,
' tetrahy drotsoquinolin-7- found
O~N<>~ vharmino|pynimiding-S- 435
A carboxamide
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Q'!lNHHg .
\ 2-H(6-methoxy-2-methvl-1.2.3.4- ‘
N . 2-[{6 rfwﬁ.t}}?\y 2 m;.,th;vi }? ',575 7 Calcd
Vg tetrahy drotsoquinolin~7T-yHaminol- | 15
26-40 . i/‘LN 4-{{{1R, 2R)-2-{prop-2-yn-1- ﬁ;l;;‘ d
HN vhcyclopentylamino} pyrimidine- 4 3 5'
0L S-carboxamide
s
/™
Vo HoN
<i%}wNH i}no
e ~H{6~-methoxy-2-methvi-1.2.3 4- ;
o 2 E( 1 thoF‘y : mgthzi vLZ‘ 4 Calc'd
)L p tetrahy drotsoquinolin-7-vHamino}- 105
26-41 ' N 4-{J(1R 28)-2- o
. methylevelohexyvijamine} pyrimidin 15
O e-S-carboxamide i
\ i \W\j
NH,
N G 4-{{(1R ZR}-2-(Z-hvdroxypropan-
L 2-ylicyciohexyljamino}-2-{(6- Calc'd
| PNTONTONHG L | methoxy-2-methyl-1.2,3.4- 469,
26-42 o A L .
7 R\ tetrahy drotsoquinolin-7- found
f vhaminojpyriroidine-3- 469
S carboxamide
N
S
0
?\f S NH; 4-4(18)-2-hydroxy-1-
o HN’J\N/ NH phenviethyilamino}-2-{{6- Calc'd
R = methoxy~2-methyi-1,23 4- 449,
26-43 HO 1 e o .
7N 4 tetrahvdroisoquinolin-7- found
- yvhamino]pyrimidine-5- 449
carboxamide
5
0
V\\\L/J\M 4 {18y 2-hydroxy-1
- -{{(15)-2-hydroxy-1- g
NN N phenvlethytjanuno}-2-[{1-oxo-1,3- Lg i»c d
s i P , £ 446,
26-44 NLE dihy dro-2-benzofuran-5- found
/A\) vhanunojpyriroidine-5- 406
- )]

carboxamide
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2-{{6-methoxy-Z-methyl-12.3 4~ o
. IS PO Cale'd
tetrahy droisoguinolin~7-yhanuno}- 4T3
26-45 4-412,3,6- L
T ey | found
irifluoropheny BroethyJamino Jpyvr A3
midine-3-carboxamide
4-{{{(1R)-6-fluoro-1,2,3 4~
tetralty dronaphthalen-1-yljamino}- | Calc'd
2646, 2-[{6-methoxy-2-muethvl-1,2.3.4- 477,
= tetrahy droisoquinolin-7- found
vhanuno|pyrimoidine-3- 477
carboxamide
4-{{18)-6-fluoro-1,2.3 4~
tetraby dronaphthalen-1-yHamino}~ | Calc'd
6t 2-{{6-methoxy-2-methvl-1.2.3.4- 177,
= tetrahy drotsoquinolin-7- foand
vhamino{pyrimidine-5- 477
carboxaride
4-{{(18)-1-cvclohexyl-2-
hydroxyethyljamino-2-{{6- Cale'd
645 methoxy-2-methyl-1,2,3,4- 455,
o tetrahydroisoquinolin-7- found
vhamino]pyrimidine-3- 455
carboxamide
4-H{18)-1-cyclohexyl-2- Cale'd
26-49 hydroxyethyHamino}-2-{{ T-methyl~ | 360,
“hm tH-pvrazol-4-yhamino|pyrinudine- | found
S-carboxamde 360
4-{(5 6-dsflnoro-2 3-dibydro-1H- .
. “ e Caled
inden-1-vijamino}-2-{ {1 -{piperidin- 455
26-50 4-y1)-1H-pyrazol-4- L7
L found
yvHamino} pyrimudine-5- 455
carboxanide o
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o 3 s S 3 1 T &
y ’“‘\\\,/ﬂ\i\m é-{(5,6—611&10@—2,.:@11}dro—‘lE{- N
b mden-1-yDamino|-2-[{6-methoxy- | Calc'd
%651 A 2-methyl-1,2.3 4 481,
o SO A : YN _r tetrahvdroisoquinolin-7- found
\L%tj\j /’ﬂ_”' yhamino|pyrimidine-5- 481
L i F carboxamide
e Ny
4-{(5.6-difluoro-2,3-dihydro-1H-
inden-1-yvhanuno}-2-f{6-methoxy- | Calc'd
26-52 2-mgthyi-1,23 4 481,
anros tetrahvdroisoguinohin-7- found
vhamino|pynimidine-S- 481
carboxamide
H{5.6-diffuoro-2 . 3-dihy dro- 1 H- ‘
4 15,6 diﬂuup 3 dihyd§f) IH Cale'd
mden-1-yDammo}-2-[(1.2,3,4- 437
26-53 tetrahydroisoguinolin-7- 7
. AT found
vhamuno|pyriraidine-3-

e 437
carboxamide
4-1(5,6~difluoro~2,3-dihydro- 1H-
inden-1-yDamino-2-[{6-fluore-2- | Cale'd

2654 methyl-1,2.3.4- 469,
= tetrahy droisoquinolin-7- found
vhamino|pyrimidine-3- 469
carboxarmide
2-{{6~methoxy-2-methyi-1,2.3 4~ .
, ST j Calc'd
tetrahy drotsoquinolin-7-vhamine}- |
S SN 420,
26-55 4-{{{pyridin-4- found
vhmethytamano fpyrimidine-S- o
s e - 424
carboxamide
4-{{(imuadazof 1 Z-ajpyridin-3-
vhmethvlamino;-2-[{6-methoxy- | Cale'd
26-56 2-methyi-1,2.3 4- 459,
o tetrahy droisoguinolin-7- found
viamino|pyrimidine-5- 459
carboxamide
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O s
- j 4-{{(2-
[(“\\1/ N hvdroxyphenyhethylamino}-2- | Cale'd
o N H f{6-methoxy-2-methyl-1,2,3 4- 435,
26-57 \‘f/ tetrahvdroisoguinohin-7- found
HN A N vharino|pynmidine-S- 435
\I} carboxamide
\O -
0. _NH,
e 4-{]6-
'E S e N Sy cvanophenyhmethyljamino}-2-{{6~ | Calc'd
2658 N__N rnethoxy~2~meihyi—i32,374» 444,
o tetrahy droisoquinolin-7- found
HN SN yvhamino]pyrimidine-5- 444
~o P carboxamide
O NH N
ad 4-Efed-
PN N A cyanophenylDmethylfamino-2-{{6- | Calc'd
26-59 ‘d & methoxy-2Z-methyl-1,2 3 4- 444,
o 7 tetrahy droisoguinolin-7- found
HN_ - N vhamino|pynimidine-S- 444
- m carboxamide
O
O%?/E\if"iﬁi:§ S’X
//\\\\\/ N \/L‘N 24 ~(6~meth.oxy ~f.2.-1'n<.3£hyl~vi \,2,3?»% _ Caled
o !ﬂ N tetxahydrm;oqumohnﬁ-yE}amnmj— Y
26-6( ~F 4-4{{1,3-thiazol-2- ‘@ LH; d
HN PN yi)nlethyl}anﬂno}pyrﬁnidine—i— 496
m J carboxamide
o N
FF
O NH, <
A !
§ | F 2-{{6-methoxy-2-methyl-12 3 4- Caled
¢ s tetrahy droisogquinolin~7-yhanuno}- 457
26-61 h‘i N 4-{ {{4- ﬁ;m; q
{trifluororoethylphenylimethyl far
HN_ N inojpvrimidine-S-carboxamide w7
\(:}
e 4-{[{1R 2R)-2-{hy droxy methyi)-
\ s 7_\5‘5\2 2, 3-dihydro-1H-inden-1-yljamino}- | Calc'd
1662 N /;3\: 2 6~meth0xy ~2-m§'£hyi~} 234 475,
T b tetrahy droisoqunolin-7- found
HO HN]\/\’\/F”\N” vhamino|pyvrimidine-5- 475
~aN ’\/J carboxamide

- 163 -




WO 2022/098809

PCT/US2021/057971

HN_O
= H T

N
\ WA
N <7 T
2{)“{)3 J"/OH \I(’
HI

4-41(18,2R)-2-hydroxy-2 3~

tetrahy drotsoquinolin-7-
vhamino|pyrimmdine-3-
carboxamide

dihvdro-1H-inden-1-vljanuno}-2- | Calc'd
[{6-methoxy-2-methyi-1,2 .3 4~ 461,

found
461

— Y 4-{{(1R, 281 2-hydroxy-2,3-
\ / Ta"\r,;g ditwdro-1H-inden-1-yljamino}-2- | Cale'd
2664 ; N\_,k [(6~meiho>g—2—methyi»1,273,4— 4%61?
oH n tetrahy droisoquinolin-7- found
\/C\!/ vhamino|pynimidine-S- 461
\D,«i\\vfg : carboxamide
- O 4-[(1R.2R)-2-hydroxy-2.3-
\ ;/‘}\&\' - dibvdro-1H-inden-1-yljamino}-2- | Calc'd
s N, R l [(e-methoxy-2-methyl-1.2.3.4- 461,
’ OH n tetrahy droisoquinolin-7- found
b vhamno{pynimidine-5- 461
o carboxamide
AV 4-{[(18.28)-2-hy drowy -2,3-
ﬁ/ T\-:\rf/ﬁ dihydro-1H-inden-1-yljasmuno}-2- | Cale'd
il /i% N E,(énmetha}‘gywz~methyi-1,2,3,4n 461,
CH " tetrahy droisogquinolin-7- found
S vhamnojpynimidine-3- 461
\O/’«\vi carboxamide
0. N,
X 7= 4-{{{1R)-2,3-dthy dro- 1H-~inden-1 -
S I\ vijanuno | -2-[{6~-methoxy-2- Calc'd
66T i\i N &O/ methyLLZT,S’.A-& “ 445,
tetrahydroisoquinolin-7- found
HN .~ NN vharonoe|pynioudine-5- 445
PN i carboxamide
Q. NH, F,

%69 N4

T\ 4-{(5.7-diffuero-2,3-dibydro- 1 H-

PN N\//'\_;_, inden-1-vlamino}-2-[{6~methoxy- | Calc'd
o ‘R 2-methyl-1.2.3.4- 431,
26-68 & o ST .

\1/ tetrahydroisoquinolin-7- found

HN._» N vhamine|pynimudine-3- 481

o ,L\/J carboxamide

\\O
O, NH,

2-methyi-1,2.3,4-
tetrahy drossoquinolin-7-
vhaminojpyrimidine-3-
carboxarnide

4-j{6-methoxy-2 3-dihyvdro-1H-
inden-1~yhanmmo}-2-[{6-methoxy- | Calc'd

475,
found
475
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o NH, F
H =N 4-{{4,7-difluoro-2,3-dihy dro-1H-
e 'E\Y N “/'i inden-1-yamino[-2-{{6-methoxy- | Calc'd
- o LT 2methy1234- 181,
\( tetrahydroisoquinolin-7- found
vhamino|pyrimmdine-3- 481
carboxamide
2-{6-methoxy-2-methvl-1,2.3,4- \
MR Calc'd
1\5 ‘ tetrahy drotsoquinolin-7-y1jaminej- 459
26-71 \iﬁN — 4-j{6-methvi-2,3-dihydro-1H- found
M P mden-1-yamino{py imudine-5- 459
YN carboxamide o
e NP
Q
ff/\f’kNH" 2-{{6-methoxy-2-methvl-12 3 4- Calc'd
NS NN tetrahy droisoquinolin-7-yharoine]- 42(‘?
26-72 o 4-{{{piperidin-4- fou:.r; d
oI | \ vhmethylamino } pyrimidine-S- Y
"Ny SN carboxamide
N

Reverse Phase prep-HPLC Methods:

Purification Method A - TFA modifier

Reverse-phase Prep-HPLC [Waters SunFire OBD C18, 19 om X 150 mam(5 pm);

gradient elution, MeCN/H:z0/0.1% TFA|. Electrospray {ESH Mass-triggered fraction

collected was employed using posifive ion polarity scanning to monitor for the target mass,

HPLC Gradient:
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Time % Mobile Modifier

{nun) Acetonitrile | Phase Flowrate
Flowrate | (ml/mm}
(mL/Min)

0.0 2 25 0.25

3 2 35 0.35

33.0 95 35 .35

331 100 40 0.4

36.1 100 50 5

36.8/end | 2 25 0.2

Purification Method B - NH.OH modifier

PCT/US2021/057971

reverse-phase Prep-HPLC {Waters XBridge OBD CI8, 19 mm X 150 mm{5 pm);
gradient elution, MeCN/H20/0.1% NH:OH]. Electrospray (EST) Mass-triggered fraction

collected was emploved using positive 1on polarity scanning to raonttor for the target roass

Assav Principle:

Time Y Mobile Modifier

{(nun) Acetonitrile | Phase Flowrate
Flowrate | (ml/min}
{(mL/Min)

0.0 2 25 (.25

3 2 35 0.35

33.0 95 35 .35

331 100 40 0.4

36.1 100 50 0.5

36.8/end | 2 25 0.2

HPKI-SLP76 TR-FRET ASSAY

HPK1-Catalytic domain enzyme 18 preincubated for 30 minutes with varving

concentrations of mvestigational test compounds, or BMSO reference. HPK1 activily is

wtiated by the addition of ATP and results in phosphorvlation of a His-tagged SLP-76

protein substrate. Following a 60-minuite reaction time, the reaction 1s quenched and FRET
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partners Eu-anti-His Ab and phospho-SLP-76 (Ser376) (D7S1K) XP Rabbit mAb (AF 647
Conjugate} are added to detect the phosphorviated His-tagged SLP-76 product.
Instrumentation;

Labeyte Echo

Beckman Coulter BioRaptr
Perkin Elmer Envision

Final Assav Conditions;

HPKI1-Kmase Domain: 0.075 nM
Full length SLP-76; 10 oM
ATP: 10 uM
Eu-anti-His Tag: 0.75 nM
pSLP76(8er376)-AF647: 075 nM
Preincubation Tume: 30 nunutes
Kinase Reaction Tume: 60 munuies
Temperature: Ambient Room Temperatire
Reaction Volume: 75wk
Total Volume: 10.0 b
Materials:

Assay Plate: Black Cormning NBS 384-well microplate #3820

Kinase: Human HPK 1, catalytic domain [1-346 amino acids of accession namber
NP 0091121

Substrate; Full Length SEP76, C-Terminal 8x His-tag

ATP: 100 mM

BSA: 10 %

Reaction Buffer: 50 mM HEPES (pH 7.5), 10 mM Mg(l:, 1 mM EGTA, 0.01% Bry—35,
.05 % BSA and .5 mM TCEP.

Detection Solution: Reaction Buffer with LANCE Eu-W1024 Anti-6xHis Ab, Phospho-
SLP-T6 (8er376) (DTS 1K) XP Rabbit mAb (AF 647 Conjugate) {Cell Signaling
Technologies) and 10 mM EDTA.

General Assay Procedure;

To each well of black Cormang #3820 384-well plate, an ECHO was used 1o dispense
7.5 nl of DMSO or Test compound 1 DMSO. A 1.5x kinase solution, 5 pL/well, was added
and preincubated for 30 minutes before 2.5 ul/well of 3x substrate solution was added. The

reaclion solution incubated for 60 minutes and quenched with 2.5 ulb of 4x detection
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sotution. The solutions were incubated for an additional 60 minutes prior o reading on a
Perkin Elmer Envision. The TR-FRET signal was measured at both 615 and 665 nm. The
calculated enussion rafio of 665/615 was used to determme the percent effect {or each
compound concentration.

Deimled HPK1 Assay Protocol:

Compounds are serially diluted (3-fold in 100% DMSO) across a 384-well
polypropvlene source plated from column 3 to column 12 and column 13 to colunm 22, to
viald 10 conceniration dose responses for each test compound. Columns 1, 2, 23 and 24
contain either only DMSQ or a pharmacological known conirol inhibitor. Once titrations are
made, 7.5 nL. of the compounds on 384 well plates are transferred by acoustic dispersion mlo
a 384-well assay plate (Coming 3820} to assay the HPK1 enzvme.

The HPK1 kinase biochemical assay was developed using commercially available
HTRF reagents. The assay contains the following reagents: 1) Assay Buffer: 50 mM HEPES
{pH 7.5). 10 oM MgCh, 1 mM EGTA, 0.01% Bry—35, ¢.05 % BSA and 0.5 mM TCEP. 2)
Enzyme Solution: HPK1 {Carna}; 3} Substrate Sohution: ATP and Full Length SLP76 with
His-Tag; 4) Stop and Detection Solution: EDTA, LANCE EwW1024 Anti-6xHis Ab (Perlan
Elmer) and Phospho-SLP-76 (Ser376) (D7S1K) XP Rabbit mAb (AF 647 Comugate) (Cell
Signaling Technologies),

Enzyme, Substrate and Stop/Detection solutions are prepared in assav buffer. Enzyme
solution (7SpM HPK Final}, SuL/well, 15 added to 384-well assav plate and incubaied with
7.5k of compound or DMSO for 30 ninutes. Kinase reaction 15 imtiated with addition of 2.5
ul of substrate solution (ATP 10uM and SLP76 10 nM Final) and atiowed to proceed for 66
anutes.

Enzyme addition and compound pre-incubation are mitiated by the addition of 5 ul.
of HPK1 enzvme solution {at one and a half times its final concentration of 75pM} to all
wells using a BioRaptr. Plates are mcubated at room temperature for 30 mimutes. Reactions
are initiated by addition of 2.5 pL of 3x substrate solution (10 oM SLP76 and 10 uM ATP
Final) using BioRaptr. Plates are incubated at room temperature for one hour. Reactions are
quenched, and activity detected by addition of 2.5 uL of 4x stop and detection solution (10
mM EDTA, 0.75 1M LANCE Eo-W 1024 Anti-6sHis Ab and 0.75 nM Phospho-SLP-76
{Ser376) (D7SIK) XP Rabbit mAb {AF 647 Conjugate) Final) to all wells using the
BioRaptr. Following a one-hour incubation, the HTRF signal is measured on the Envision
plate reader set for 320nm excitation and dual emission detection at 615aM (Eu} and 665nM
(AF64T).
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Data Analysis:

The loss of the HTRF signal 15 due {o the inhibition of HPK activity and decreased
phosphorylation of SLP76 substrate. All data were calculated using the ratio of acceptor
{AF647) to donor (Europium} fluorescence in each well of the assay plate. The percent effect
for each compouand concentration was calculated as follows: % Effect = 100 x (Enussion ratio
~ Mimmum Effect Control} / {Maximum Effect Control - Mimimum Effect Control) where
Minimum Effect Control = HPK1 + BMSO and Maxinuun Effect Control = HPK1 Kinase
reaction + known reference mhibitor. An ECso was then calculated {itting the % effect data.
Bose response data were analyzed using the 4 parameter logistic nonlinear regression model:
¥ = Bottom + {Top -Bottomy (3-+10N(Log{ECso)-Xy*Hill Slope)). Where: Y = %E (percent
effect) described above; X = base 10 logarithm of molar drug concentration; Bottom = lower
limut of dose response (munimum %E); Top = upper limit of dose response {maximum %E),
ECse = concentration at which 50%; effect 1s achieved; Hull Slope = Hill slope coefficient;

slope of curve at ECse.

HPKI-SLPTo TR-FRET ASSAY DATA

The following table provides biological data for specific compounds of the present
invention. The biological data was collected using the methodology described above, For

each compound, HPK1 ICs values are listed in nanomolar (nM) concentration units.

Example Number | 1C50 (nM)
-1 0.35
2-1 1,359
22 0.34
2-3 1.64
2-4 0.63
2-5 0.25
2-6 .54
27 0,24
3-1 (.56
4-1 016
4-2 1438
4-3 .30
4-4 0.12
4-5 0.61
4-6 0.1
4-7 0.26
4-8 0.25
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4-9 5.65
4-10 1.34
4-11 0.55
4-12 0.63
4-13 2.40
4-14 0.18
4-15 0.53
4-16 0.10
4-17 1.01
4-18 0.4%
4-19 .38
4-20 0.21
4-21 0.45
4-22 3839
4-23 443.3
4-24 393.6
4-25 &1.6
4-26 017
4-27 0.08
4-28 0,26
4-29 0.20
4-30 0.42
4-31 0.20
4-32 1.13
4-33 0.44
4-34 65.1
4-35 158.1
5-1 297
52 2.54
6-1 0.8%8
7-1 0.66
7-2 0.15
7. 0.09
7-4 0.07
7-5 0.50
7-6 70.5
7-7 0.03
7-8 1.48
7-Y 117
7-14 3419
7-11 1108
7-12 1,36
7-13 0.46
7-14 0.19
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7-15 0.13
7-16 0.14
7-17 0.86
7-14 0.29
7-19 0,11
7-2{) 0.20
7-21 0.51
7-22 0.81
7-23 0.17
7-24 0.40
7-25 1.04
7-26 15.0
7-27 0.13
7-28 0.51
7-29 0.35
7-30 2.38
7-31 0.15
7-32 0.41
7-33 0.06
7-34 2,43
7-35 1.4%9
7-36 0.37
-37 0.21
7-38 777
7-39 37.36
7-44 3.32
7-41 8.85
7-42 012
7-43 4.25
7-44 4.69
7-45 19,54
7-46 0.28
7-47 3.57
7-48 1.29
7-49 0.34
7-5{ 6.24
7-51 421
752 .35
7-53 3.94
7-54 82.50
7-55 18.29
7-56 2485
7-57 1.31
7-58 3.65
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7-59 2.15
7-60 0.51
7-61 108.4
7-62 36.0
7-63 103.0
7-64 3.65
7-65 91.5
7-66 0.15
7-67 0.04
7-68 14.0
7-69 0.04
7-70 0.15
7-71 1.49
7-72 1.52
7-73 0.13
7-74 .39
7-75 0.99
7-76 0.22
7-7 0.23
7-78 0.05
77 1055
7-80 0.91
7-81 3.08
7-82 650.8
7-83 4.84
7-84 3.66
7-85 9.29
7-86 11.8
7-87 4.78
7-88 916
7-89 1724
7-90 144
7-91 3857
7-92 10.87
7-93 18.52
7-94 .88
7-05 5480
7-96 712.9
7-97 0.23
7-98 0.07
7-99 1.44
7-100 30,0
7-101 .03
7-102 0.61
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7-103 1884
7-104 0.01
7-105 344.5
7-106 63.81
7-107 535,04
7-108 4.17
7-109 0.16
7-110 0.07
7-111 0.26
7-112 0.03
7-113 0.13
7-114 0.09
7-115 0.20
7-116 282.5
7-117 348
7-118 274
3.1 1.26
8-2 11.69
8-3 9.4%
8-4 13.9
9-1 0.0
9-2 1.42
9-3 0.33
9-4 0.18
9-5 0.7}
9-6 4.57
9.7 0.84
9-8 16.45
9-9 3.27
9-10 1.60
9-11 079
9-12 1.83
10-1 .44
10-2 2455
10-3 28 94
10-4 67.11
10-5 43.24
10-6 41.63
10-7 52.64
10-8 844.6
11-1 808.8
11-2 1992
12-1 1173
12-2 2439
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12-3 398.0
12-4 379.6
12-5 1119
12-6 277
12-7 1.96
12-8 3437
12-9 1725
12-10 186.1
12-11 1114
12-12 283.6
13-1 5.83
13-2 0.92
13-3 30.62
13-4 0.66
13-5 0.69
13-6 396.9
13-7 2146
13-8 229.5
13-9 3124
13-10 3258
13-11 (.40
13-12 012
13-13 1.09
14-1 2.75
14-2 0.26
14-3 0.64
15-1 0.48
16-1 0.09
17-1 11.41
18-1 23.6
19-1 3.01
20-1 1.62
202 0.12
21-1 0.21
22-1 3762
22-2 467 8
23-1 0.22
3-2 .82
23-3 0.28
24- 5.05
25-1 24.36
25-2 14.26
25-3 1.14
25-4 2.78
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25-5 2169
25-6 579.6
25-7 4739
25-8 1758
25-9 12.06
25-10 122

25-11 710

25-12 0.57

25-13 14.04
25-14 1359
25-15 2097
25-16 14.54
25-17 3333
25-18 20.07
25-19 2.61

25-2 3.31

2521 45.03
25-22 2.98

25-23 3455
23-24 2301
25-25 1.23

2526 2035
25-27 880.8
25-28 3.72
25-29 65.18
25-30 0.72
25-3 29.59
25-32 454.9
25-33 1371
25-34 24.56
25-33 .30
25-36 1695
25-37 69.01
25-38 403.8
25-39 194
25-40 387
25-41 7334
25-42 39.9
25-43 778
25-44 1.95
25-45 41.3
26-1 0,26
26-2 0.60
26-3 0.29
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26-4 1.33
26-5 9,79
26-6 1.32
26-7 12.00
26-8 0.95
269 .95
26-10 1.06
26-11 26.0
26-12 181
26-13 0.60
26-14 0.14
26-15 0.25
26-16 11.87
26-17 60.18
26-18 0.57
26-19 245
2620 0.45
26-21 0.22
26-22 1.43
26-23 3.69
26-24 0.23
2625 0.22
26-26 3.31
26-27 106.0
26-28 4.92
26-29 1.43
26-30 2857
26-31 518
26-32 1.02
26-33 0.46
26-34 9.66
26-35 52.75
26-36 6.05
26-37 0.38
26-38 1.07
26-39 0.34
26-40 2.08
26-41 0.14
26-42 2052
26-43 6.59
26-44 9211
26-45 0,51
26-46 297
26-47 3.01
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26-48 22.82
26-49 78.77
26-50 40.58
26-51 12.89
26-52 0.32
26-53 0.23
26-54 0.97
26-55 223.5
26-56 776.6
26-57 3.19
26-58 9.83
26-59 4331
26-60 4.89
26-61 1457
26-67 15.62
26-63 1091
2664 0.86
26-65 17.77
26-66 1932
26-67 4.74
26-68 2.62
26-69 2.5
26-70 2.71
26-71 3284
26772 1.23

PCT/US2021/057971

While the invention has been described and illustrated with reference to certain

particular embodiments thereof, those skilled in the art will appreciate that various

adaptations, changes, modifications, substitutions, deletions, or additions of procedures and

protocols may be rwade without departing from the spint and scope of the invention.
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WHAT IS CLAIMED I§:

L. A compound of the formulda (1)

0
RS&
o

N7 -
Rza i P Rw
RZD_@ i H ( A Rib
ch/ \\-— R1G

5 I

wherem:

Ais a phenvl, cvcloalkyl, or heterocyclyl ring;
B 15 a phenvl, pvrazolyl, pynidyl, pyrimidingl, benzofuranyl, benzothiophenyl, 2,3-dihydro-
10 indenyl, 2.3-dihydro-isoindolyl, thiazolyvl, tetrahydro-benzazepinyl, tetrahvdroisoguinolinyl, or

{a.gevcloalkyl;

X is a bond, or -Cy.3alkyl-, which is unsubstituted or substituted with hvdroxyl;

[o—y
()

Y is a bond, -Ci.zalkvl-, cvclopropyl or -{CQO)-, with the proviso that Y 1s only -{CO)-1f B s

Cz.geyvcloalkyl;

fia ®ib and RIC as are present are independently selected from:
{1}  hydrogen,

20 (2} halogen,
{3y  hvdroxyl
{4y  Cy.galkyi which is unsubstitited or substituted with substituents selected from;
hvdroxy, ~O-Ci.gallyl, -NHp, -NH{C j.ealbyvl), -N{C . galkyly, -CN, -
(COINH(C1gatkyh), {COINH(Cysalkyhn, (COINH((1.6alkyl-CO2H),

()

phenvi, and fluoro,

2

5y -0-Cygalkvl, which is unsubstituted or substituted with substituients selected
from: hvdroxy, methoxy, -(CONH(C galky D, (COYO{Crgalkyl), -CN, and
fluoro,
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6y ~U3.10cveloatkyl, which is unsubstituted or substituted with substituents selected
from: hvdroxy, methoxy, -Ci.gatkvl, -Co.galkenvl, -Co.galkynyl, «COWH(C{.
gatkvly, -(COI0{(C1.galkyl}, -CN, and fluoro,

(7Y Co.galkynyl,

5 {8)  -NH2,
{9y -NH{Cy.galkyl),
{10y -N{Ci.salkyl),
(1) {COXCrealkyl),
{12y -(CONHz,
10 (13)  ~-({CONH(Ci.galkvl),
{14y  -{CONH(Ca.goycloalkvl),
(15} -NH{CONC -ealkyl),
{16y  -85-Cy.galkyl
{17y  -5072-Ci.galkyl,
15 {18} -SOpNHy,
{19y -CN,
20y keto,
(21}  -phenvi,
22y ~pyridvl,
20 (23  -diazolyl,
{24y -morpholinyl,
{25y  -oxazolyl,
{26y -oxadiazolyl,
{27y -prperazinyl,
23 (28}  -pipendinyl,
(29} -pyrazolyl,
(30} -theazolvl, and
{31} -triazolvl,
or R12 and R1b may be joined to form a phenyl, 1, 4-dioxanvl, 1,3-dioxolanyl,
30 morpholinyl, oxazolyl, piperidingl, pyrazolvl, pyvrrolidinyl, tetrahy drofurayi,
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tetrahvdropyranyi, tetrahvdrogquinclinyl, or thiazolvl ring, which is unsubstituted

or substitated with Ci.galkyd,

ot one of R18, RIb and RICmay be joined by a C3.galkyl to one of R28 RZb and R2¢;

R2a, R2b and R2C as are present are independently selecied from:

(1)
(2)
(3)
{4}

hydrogen,

halogen,

hvdroxyl,

Ci-galkyl, which 1s unsubstifuted or substituted with substituents selected from:
hvdroxy, fluoro, -(COINH{(C1.galkvl), {COY{C1.galkyl), -802-Ch.palkyl, Ca.
geveloalkyl, -CN, -0-C.galkyvl, {0-C 1 galkyl-13. -C3.gevcloalkyl, Cpgatkenyl,
phenvl, and pyrazolvl which ts unsubstituted or substituted with C.galkyl,
-O-C1.galkyl, which is unsubstituied or substituted with fluorg,
~Ca.geveloalkyl, which is unsubstituted or substituted with substituents selected
frony hvdroxy, methoxy, -Ci.galkyl, -Ci.galkvl-OH, (COINH{C | .gatkyl}, -
(COIO{C.gatkyl}, -UN, and fluoro

NHa,

NH(Cy.galkyly,

-N{C-satkyi).

-{(COYC1-galkyl,

{001 galkyl-fluoro,

{COYC 1 .galkyl-0-C pasalkyl,

ACOYC 1 6allvl-0-Cpopalkyi-0-Cpogalkyl-0-Cy .galkyl,
{COC3soycloalkyl-Cigalkyl,

~(CO¥ 360y cloatkyl-Cr.galkyi-fluoro,

{COCa.seycloalkyi-Ciogalkyl-amano,

~COINHY,

-{COWH(C1.galkyh),

-NH{COHC 1.6alkvl),

~SOp-Crogalkyl,
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(19)
(0)
(21

(22)

{23}

@
23)
(5)
an

(28)
29
{30}

=80 3-NH{C1.galkyl),

-SO2-N(Ci.salkvi)y,

azaspiro] 3.3 theptanyl, which is unsubstituted or substitated with -C j.gatkvi or
oxetanyl. which is unsubstituted or substituied with -Cigalkyl,

azetidinyl, which 1s unsubstituted or substituted with -Ci.galkyl or {COXMCy.
salkyt),

breyclopentyl, which is ansubstituted or substituted with -Ci.galkyi or -
(COIO(Cr-palkyly,

oxazolyi,

oxadiazolyl,

oxetanyl, which i3 unsubstinted or sabsiituted with -Ci.galkyl,

piperidinyl, which 1s unsubstituted or substtiuted with -C1.galkyl or oxetanvl,
which is unsubstituted or substituted with -Ci.galkyl,

pvrrolidingl, which is unsubstituted or substituted with oxo or -Ci.salkyl, and
thiazolvl,

keto,

or R2D and R2¢ may be joined to form a pyrrofyl. dihydrospirof 1.4™-pyrazolof1.5-

dif1,4]diazepin}-7(8'H}-one, or dihvdro-4H-pyrazolof 1,5-d}} 1, 4jdiazepin-one
ring, which 1s ansobstituted or substituted with -Cy.galtkyi, ~Cp.galkvl-OH or -

C3-cevcloalkyl:

R32 and R3b are independently selected from:
(1) hvdrogen.

{2y C1.galkyi, and
{3} -NH2;

ot a pharmaceutically acceptable salt thereof.

2. The compound of Claim 1, of the formula Ih:
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LNHQ R‘!a

/m \CR'!D
N T ON

or a pharmaceutically acceptable salt thereof.

3. The corapound of any of Claims 1-2, or a pharmaceutically acceptable salt
thergof, wherein A s a phenyl, pyridyl, indenvl, tetrahydronaphthalenyl, tetrahydroisoqunolinyl,

pyrazolyl, or 2,3-dihwdro-1H-pyride[2,3-bli 1, 4loxazin-7-y1 ring.

4 The compound of anv of Claims 1-3, or a pharmaceutically acceptable salt

thereof, wherein B 18 a fetrahvdroisoguinolinyd, phenvl, pvndst or pyvarolyl ring.

5. The compound of anv of Claims 1-4, or a pharmaceutically acceptable salt
thereof, wherein R12, R1b and R1C as are present are independently selected from:

{1} hvdrogen,

{2}y  fluoro,

(3}  chioro,

(4}  bromo,

{5y hvdroxyl,

{6y  Ci.galkvl, which is unsubstituted or substituted with hydroxy, amidoalkyl, amino,

aminomethyl, carboxvl, methoxy, phenyl, or one or more fluoro,

{1y -0-Cj.gatkyl, which 13 unsubstituted or subsiitated with one or more Huoro,
{8y  Ci.seycloalkyl, which 1s unsubstituted or substituted with cyano, or one or more
fluoro,

9y -S-Cy.zalkvl,
(0)  -NH2,
(1Y  ~NH(Cialkyly,
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-N{{"1.3alkyl}z,
CONHz2,
ACOWNH-C 1.galkvi,

keto, and

~phenvl.
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6. The compound of any of Claims 1-5, or a pharmaceutically acceptable salt

thereof, wherein R1€ is hydrogen and R12 and R1b, as are present, are independently selected

from:

()
(2)
3}
{4)

(6)

)

(8)

(9)

(10)
{11}
(12)
(13)
(14)
(13)
{16
(17)
(18}
{19}

21

hydrogen,
fluoro,

bromo,

chloro,
hvdroxyl,
-{CH3,

~CHE?,

-CF3.

~CN,

-CH>0H,
~CHaNHD,
~-CH7CH3,
-CH{CH3)0H,
-CH{CH3)YOCH?,
-CH{CH3)NH?,
~{CHYCH»OH,
-C{CH3)3,
~CHNH{CH3),

~CHpNE(COYO-C(CH3)3,

~CHoN{CH3}CHoC O H,
-CH{OCH3CHn,
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(22)
(23}
24
(25}
(26}
{27}
{28}
{29)
(30)
(31
(32)

{CO)NH3,

(CONHCH3,

OCH3,

~OCFy,

-OCHF3,

-OCH{CH3z ),

-GCH CHOF,

-5CH3,

-N(CH3)2,

cyclopropyvl, which is unsubstituted or substituted with -CN, and

phenvt

7. The corapound of any of Claims 1-6, or a pharmaceutically acceptable salt

thereof, wherein R22 is hvdrogen, RZD is hydrogen or -Cj.galkyl, and RZ¢€ is independently

setected from:

()

3)

H

(3)

(6)
{7)

C1-galkyl, which 1s unsubstituted or substitted with substituents selected from:
hydroxy, {CONH{C 1.galkyly, (COMC1.galkyl), -U3.goveloalkyl, pheny! and
fluoro,

~0-C1.galkvl, which 1s unsubstituted or substituted with fhuoro,
~Ca-geveloalkyl, which is unsubstituted or substituted with substituents selected
frony hydroxy, methoxy, -Ci.galkyl, (CONH{C1.galkyl}, {(COXCcatkyl),
and fluoro,

azaspiro3. 3theptanyl, which 1s unsubstituted or substituted with ~Ci.galky! or
oxetanyl, which is unsubstituted or substituted with -Ci.galkyl,

azetidinyi, which 1s unsubstituted or substituted with -Cy.galkyl or {COYO{C1.
Gatkvl},

bicyclopentvl, which 1s unsubstituted or substituted with -Cq.galkvl or -
(CONC 1 -galkyl),

oxazolyl

oxadiazolvi,
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(8)  oxetanyl, which s vnsubstituted or substituted with -Cp.galkvl,

{9y pipendinyl, which s unsubstinuted or substituted with -C1.gatkyl or oxetanyl,
which is unsubstituted or substituted with -Ci.galkyl,

{16y pyrrohdinyl, which is unsubstituted or substituted with oxo or -C.salkyl, and

(11} thiazolvl

8. The compound of any of Claim 1-7, or a pharmaceutically acceptable salt
thereof, wherein R22 is hydrogen, R2b is hydrogen or -C1.galkyl, and RZ¢ is independently
selected from:

{1}y  hydrogen,

2y fluoro,

{3y  hvdroxyl,

{4y Cyi.gativh and
{5} -0-C.galkyl

9. The compound of any of Claim -8, or a pharmaceutically acceptable salt

thereof, wherein R32 is hydrogen and R3b is hydrogen.

10, A coropound which is selected from the group consisting off

4-{(3-thvdroxymethvliphenylammo)-2-{{6-methoxy -2-methvl-1,2.3 4-
tetrahy drotsoquinolin-7-ylaminojpyrimidine-S-carboxamide;

teri-butyl {[3-{{S-carbamoyl-2-{(6-methoxy-2-methyl-1,2,3 4-tetrahvdroisoquinolin-7-
vDaminojpyrimadin-4-vifamino)phenylfroethy [} carbamate;

4-{13-{anunomethy hphenvliamino }-2-{{6-methoxy-2-methyl-1.2,3 .4~
tetrahy drotsoquinolin-7-yjamino|pyrimidine-5-carboxanude;

4- {1 2-{arninorethy Bphenyllamino }-2-{{6~-methoxy -2-roethyl-1,2,3 4~
tetrahy drotsoquinolin-7-yamino [py rinudine-S-carboxaide;

2-[{6-methoxy-2-methyl-1,2,3 d-tetrahydroisoquunolin-7-yamino-4-{ { 2-
{{ methylamino)ymethylphenyl} anunc)pyrimidine-S-carboxamide;

4-{13-(1-amunoethyhphenviamino } -2~[{6-methoxy-2-methvl-1,2.3 4-

tetrahy drotsoquinolin-7-y Danuno|pyrimidine-3-carboxamide;
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4-413-{1-aminoethyhphenyHamino § -2-[{ 6-chloro-Z-methyi-1,2 3 4-
tetrahy drotsoquinolin-7-yjamimo}pyrimidine-3-carboxamide;
4- 413~ 1-ammosthy Dphenyiamino §-2-[{(6-luoro-2-methyi-1,2.3 4-tetraby droisoquinotin
7-vhammno]pynmidine-S-carboxanude;
4-1(3-{{(1-fluorocyclopropane- I-carbonyl Jamine jmethvl} pheny Damino |-2-{{6-methoxy-
2-methyl-1,2,3 4-tetrahy drossoquinolin-7-vl yaminojpyrimidme-3-carboxamide;
4-{(2,6-difluorophenyDamino -2 -{{6-methoxy-2-roethvl-1,2.3 4-tetrahvdroisoquinolin-7-
vlaminoypyrimidine-3-carboxamide;
4-4(2,6-dimethy Ipheny Damino}-2-[{6-methoxy-2-methyl-1,2.3 4-tetrahy drotsoquinolin-7-
yhamnofpyrimidine-S-carboxamide;
4-[(2-Huoro-6-methyiphenvhamino-2-[{6-methoxy-2-methyi-1,2,3 4-
tetrahy drotsoquinolin-7-yamino [py rinuidine-S-carboxamide;
4-[{2-bromo-6-fluoropheny Haminol-2-{ (G-methoxy-2~methyl-1,2,3 4~
tetrahy drotsoquinolin-7-yDaminopyrimidine-S-carboxamide;
2-[{6-chioro-2-methyi-1,2 3 d-tetrahydroisoquinolin-7-yhamino|-4-{ (2-fluoro-6-
methviphenvhamino]pyrimudine-S-carboxamide;
4-{(2-fluoro-6-methyiphenvhiamino |-2-[(6-uoro-2-methyi-1,2,3 4~
fetrahvdroisoqumolin-7-vjamino|pyrimidine-3-carboxarnide;
4-1(2-fluoro-6-methviphenvhaminol-2-[(6-methoxy-1,2, 3 4-tetrahvdroisoquinolin-7-
yilaminolpyvrimidine-3-carhoxamide;
4- 41 2-Huoro-6-{irifluoromethyl jphenyllamine } - 2-{{6-methoxy-2~-methy 1-1,2,3.4-
tetrahy drotsoquinolin-7-y Danuno|pyrimidine-5-carboxamude;
4-[(2-cvano-O-fluorophenyljammo|-2-[(6-methoxy-2-methyl-1,2.3 4-
tetrahydrossoguinolin-7-vamimopyrinmidine-5-carboxamide;
4-[(2 4-difluoropheny Damino]-2-[{(6-methoxy~2~-methyl-1.2,3 d-tetrahvdroisoquinolin-7-
vilaminolpyvrimidine-3-carboxamide;
4-1(2,5-difluorophenvlyamino-2-{{6-methoxy-2-methvl-1,23, 4-tetrahvdroisoquinolin-7-
yhaminopyvrimidine-3-carboxamide;
4-1(3-chloro-2-fluorophenylamino|-2-[{6-methoxy-2-roethyi-1,2,3 4~
tetrahy drotsoquinolin-7-yv Jamino|pyvrimidine-5-carboxanude;
2-{{6-methoxy-Z-methyl-1,2,3 4-tetrahvdroisoquinolin-7-vDaninoj-4-{(2.3.4-

frifluoropheny Danuncpy rimidine-S-carboxanude;
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4-{(Z-fluoro-3-methyiphenvhamino}-2-[{6-methoxy-Z-methyi-1.2,3 4~
tetrahy drotsoquinolin-7-yjamimo}pyrimidine-3-carboxamide;
4-1(2, o~-difluoro-4-methoxy phenyamimo}-2-[(6-methoxy-2-methyl-1,2 3 4~
tetrahydroisogquinolin-7-vaminopyrinudine-3-carboxaroide;
4-1(2-chloro-6-fhucro-3-methviphenvhanuno]-2-[{6-methoxy-2-methvi-1,2.3,4-
tetrahy drotsoquinolin-7-yhamino|py rimidine-S-carboxamide;
4-[(2-fluoro-6-hy drosypheny hamuno}-2~[{ ¢-methoxy-2-methvi-1,2,3.4-
tetrahy drotsoquinolin-7-yyaminojpyrimidine-5S-carboxanude;
4-{(2-chioro-5-methyiphenyljamino|-2-{{6-methoxy-2-methyi-1,2.3 4-
tetrahydrosoguinolin-7-y Damimo}pyrimidine-3-carboxamide:
4-{2-chloro-d4-methyiphenyhDanuno]-2-[(6-methoxy-2~-methyi-1,2,3 4~
tetrahy drotsoquinolin-7-yamino [py rinuidine-S-carboxamide;
4-[{6-chloro-2-fluoro-3-methviphenvhamino]-2-{{(6-methoxy-2-methvi~1,2 3,4~
tetrahy drotsoquinolin-7-yDaminopyrimidine-S-carboxamide;
4-[{2-chioro-4, 6-difluorophenyjamino|-2-[(6-methoxy-Z-methyl-1,2.3 4~
tetrahy drotsoquinolin-7-y amino pyrimidine-3-carboxamide;
2-{ -{cvclopropylimethy - IH-pyrazol-4-yljamino {~4-{ (2-ltuoro-6-
methy Ipheny Damineipyrinudine-S-carboxamude;
4-1(2-fluoro-6-methviphenvhaminol-2-{{ 1 {2-hydroxy-2-methyipropyl)}- 1 H-pyrazol-4-
vijamino} pyrimidine-5-carboxamide;
4-1(2-fluoro-6-methyiphenybamino]-2-{{142,2, 2-tniflnoroethy -1 Hepyrazol-4-
vljamino} pyrimidine-5-carboxamide;
4-{(Z2-fluoro-6-methyiphenyhamine-2-{{4-(methvisulfonyyphenylamino} pynimidine-5
carboxamide;
4-{(2~cyclopropyiphenyDaminol-2-[{6-methoxv-2~-methyi-1,2.3,d-tetrahy drotsoquinolin-
7-viYamino|pyrimidine-S-carboxamuide;
4-[(2-ethylphenyamino-2-[{6-methoxy-2-methyl-1 2.3 d-tetrahy droisogquinolin-7-
yhaminopyvrimidine-3-carboxamide;
4-[(2-teri-butylpheny hamino}-2-[{ 6-methoxy-2-methyi- 1,2, 3, 4-tetrahvdroisoquinolin- 7~
yviamino|pyrimidine-S-carboxamide;
2-{{6-fluoro-2-methvl-1.2.3 4-tetrahvdrotsoquinolin-7-vhamino -4- {{ 2-fluocro-6-

{trifluoromethvhiphenyijamivo} pyrireidive-5-carboxamide;
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4-[{4-bromo-2, &-diftuorophenyhaming]-2-{{6-methoxy-Z-methyi-1.2 3 4~
tetrahy drotsoquinolin-7-yjamimo}pyrimidine-3-carboxamide;

4- {2 diftuoromethoxy -6-fluorophenylfamino }-2-[{G-methoxy-2-methvl-1 2.3 4-
tetrahydroisogquinolin-7-vaminolpyrinudine-3-carboxaroide;

4-1(2,2-dimethyl-2,3-dihydro-1-benzofuran-7-yhamine|-2-{{6-fluore-2-methvi-1,2,3,4-
tetrahy drotsoquinolin-7-yhamino|py rimidine-S-carboxamide;

4-[{4-cvano-2-fluoro-6-methyipheny Damino |- 2-H{ 6-methoxy-2-methyl-1,2.3 4~
tetrahy drotsoquinolin-7-yyaminojpyrimidine-5S-carboxanude;

2-{(3,5-dimethyl-1H-pyvrazol-4-yhamino|-4-{{ 2-fluoro-6-
methviphenvhamino]pyrimudine-S-carboxamude;

4-[(2-Huoro-6-methviphenvhamino-2-[{ I -methyi- I H-pyrazol-4-yDanunolpyrimidine-5-
carboxamide;

4- 41 2-Huoro-6-{trifluoromethylphenvijamine } - 2-{{ 2-(C-hy droxy-2-methylpropy -6~
methoxy-1,2,3 4-tstrabydroisoquinolin-7-yljaroine} pyrinudine-5-carboxaroide;

4-[(2-fluoro-6-methviphenvhaminog]-2- 1] 2-(2-hvdroxy-2-methyipropyl3-6-methoxy -
1,2,3 4-tetrahy drotsoquinolin-7-y jamino} pyrimidine-5S-carboxamide;

2-{{(6~-methoxy-2-methyl-1,2,3 4-tetrahydroisoquinolin-7-vDamino-4-
{phenyiaminopyrinudine-3-carboxamide;

2-{{4-(methvisulfonyhphenvljamino}-4-{{1,2.3 4-tetrabydroisoquinolin-5-
yilaminolpyvrimidine-3-carhoxamide;

2-{{o-methoxy-2-methyl-1,2,3 4-tetrahydroisoqunohn-7-y Damino-4-{{2-{(45}-4-
methyl-2-ox0-1 3-oxazolidin-3-vliphenyl} amuno}pynimidine-5-carboxamide;

4-[(2-bromophenybiamino|-2-f{6-methoxy-2-methyl-12 3 d-tetrahvdroisoquinolin-7-
yhamnofpyrimidine-S-carboxamide;

2-[{6~methoxy-2-roethvi-1,2.3 d-tetrabydroisoguinolin-7-yDaroino|-4-[(1.2,3 4~
tetrahy drotsoquinolin-5-y jamino [py rinidine-S-carboxamide;

4-[{1H-benzotriazol-7-yhamino|-2-{{(6-methoxy-2-methyl-1,2,3 4-tetrahy droisoqunolin-
7=y Hamino|pyrimidine-3-carboxamide;

2-[{6-methoxy-2~-methyl-1.2,3. 4-tetrahy droisoquinohn-7-vyammoj-4-[(3-methyicinnolin-
S-yhamino{pyrinudine-S-carboxamide;

4-4(2,3-dihy dro-1-benzofuran-7-yhamino-2-{{6-methoxy-2-methyl-1,2,3 4-

etrahydrotsogquinolin-7-yDamino [py rinudine-5-carboxaraide;
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2-{{1-{cvclopropyimethylj-1 H-pyrazol-4-ylamino}-4-{(1.2 3 4-tetrahvdroisoquinclin-5-
yhaminofpyrimidine-S-carboxamide;

2-{(3~-methoxy-t-methyi-1H-pyrazol-d-vhamino}-4-{(1,2,3, 4-tetrahydroisoqunolin-3-
vhamanolpyrimidine-S-carboxamide;

4-1(2-bromophenyamino}-2- {{2-methoxy-d~(piperazin-1-y}phenyljaming  pyrimidine-
S-carboxamide,

2-[(F-methyl-3-0x0-2,3-dihydro~ 1H-pyrazol-4-yDamino}-4-{(1,2.3.4-
tetrahy drotsoquinolin-5-yvlaminojpyrimidine-S-carboxanude;

2-{(1-methyl-1H-pvrazol-4-yhanuno-4-{(1,2,3 4-tetrahvdroisoquinolin-5-
yhamnofpyrimidine-S-carboxamide;

4-{i2~fluoro-6-thvdroxymethvlphenvijamino } - 2-[{6-methoxy-2-methyl-1,2 3,4~
tetrahy drotsoquinolin-7-yamino [py rinuidine-S-carboxamide;

4-1(2,2~dimethyl-2 3-dihy dro-1-benzoturan-7-vDanunc]-2-{ {(6~-methoxy-2-methy1-1,2 3 4~
tetrahy drotsoquinolin-7-yDaminopyrimidine-S-carboxamide;

2-{{4-{1-cvanocvclopropyviphenvijanuno} -4-{(1,2,3 4-tetrahvdroisoquinolin-5-
yhaminofpyrimidine-S-carboxamide;

2-{(3,4-dihydro-1H-2-benzopyran-7-ylamino]-4-[(1,2,3 d-tetrahv drotsoquinohn-3-
yilamino|pyrimidine-S-carboxamide;

2-{i4~(1~-cvanocyclopropybiphenylamino}-4-{(1-ox0-1,2.3 4-tetrahydroisoquinolin-5-
yilaminolpyvrimidine-3-carhoxamide;

4-1(3-fluoropheny Damino}-2-{{6-methoxy-2~-methvi-1,2 3, 4-tetrahvdroisoquinolin-7-
vljaminofpyrimidine-5-carboxamide;

2-[{6-methoxy-2-methyl-1 2 3 4-tetrahvdroisoquinchn-7-v Janunoj~4- {{2-
{trifluoromethyliphenylamino} pyrimidine-S-carboxamide;

2-[{6~methoxy-2-roethyl-1,2 3 d-tetrabydroisoquinolin- 7y Daroino -4 (2~
methyiphenvhamino|pyrioudine-5-carboxamide;

4-f{4-fluorophenvamino}-2-{{(6~-methoxy-2-methvi-1,2 3 4-tetrahvdroisoquinolin-7-
yhaminopyvrimidine-3-carboxamide;

2~-[{6-methoxy~2-methyi-1.2,3 . 4-tetrahydroisoquinelin-7-y hamino-4-[{3-
methviphenyhaminolpyrimudine-S-carboxamide;

4-{12-{butan-2-yhiphenyljamino $-2-{ (6-methoxy-2-methyl-1,2,3 4-tetrahy droisoguinolin-

7y Damno]pynmidine-S-carboxanude;
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2-[{6-methoxy-2-methyl-1 2 3 4-tetrahydroisoquinchin-7-yDanunoj-d-{{4-
methviphenyhamino|pyrimudine-S-carboxamide;

4-[(3~chigrophenyhamino]-2-{(6-methoxv-2-methyl-1,2 3, d-tetrahv drotsoquinohin-7-
vhamanolpyrimidine-S-carboxamide;

4-1(3-cyano-4-fluorophenyljamimo}-2-{{6-methoxy-2-methyi-1,2,3 4-
tetrahy drotsoquinolin-7-yhamino|py rimidine-S-carboxamide;

2-[{6-methoxy-2~-methyl-1.2,3 4-tetrahy drotsoquinehin-7-yDanuno-4-[{1-0x0-1,2,3.4-
tetrahy drotsoquinolin-5-yvlaminojpyrimidine-S-carboxanude;

4-{12-(2-hy droxy-2-methylpropvi}-1.2,3.4-tetrahy droisoquinolin-S-vijamino} -2-{{6-
methoxy-2-methyl-1,2,3 4-tetrahy droisoguinolin-7-vDamino [pyrimidine-5-carboxamide;

2-[{6~-methoxy-2-roethyi-1,2.3 d-tetrahydroisoquinolin-7-y Damino |-4-{{2-(2,2.2~
triftuoroethyl}-1,2.3 d-tetrahy droisoquinolin-5-vljamino} pyninudine-5-carboxanude;

4-I(3-cyano-2-fluorophenyijammo}-2-{{(6~-methoxy - 2~muethyi-1,2.3 4-
tetrahy drotsoquinolin-7-yDaminopyrimidine-S-carboxamide;

2-[{6-methoxy-2-methyi-1.2 3 4-tetrahvdroisoquinchn-7-vanminoj-4- {{2-
{methvisulfonyl}-1,2.3,4-tetrabydroisoquinolin-5-yljamino { pyrinudine-S-carboxamide;

4-{{3~{1-cvanoevclopropyhphenyliamino -2-[(6-methoxy-2-methvi-1,2,3 4-
fetrahvdroisoqumolin-7-vamino|py rimdine-3-carboxarnide;

4-{12-thydroxymethyphenyljamino | - 2-[(6-methoxy -2-methyi-1,2.3 4-
tetrahydroisoquinolin-7-yljamino|py nmidine-S-carboxamide;

N-{I3-({5-carbamoyl-2-{{6-methoxy-2-methvl-1,2,3 4-etrahyvdroisoquinolin-7-
vljaminojpyrimidin-4-vi} aminophenvijrethy I} -N-methyiglycine

2-[{6-methoxy-2~-methyl-1 2 3 4-tetrahydroisoquinchin-7-vlanmino|-4-{{ 2-methyi~1 -ox0-
1,2,3 4-tetrahy droisoquinolin-S-vDaminojpynimidine-S-carboxanude;

2-[{6~chloro-2-methyl-1,2,3 4-tetrahy droisoguinolin-7-y Danuno}-4-[{(1-0x0-1,2,3 4~
tetrahy drotsoquinolin-5-y jamino [py rinidine-S-carboxamide;

2-f{6-thuoro-2-methyi-1,2,3 4-tetrahvdroisoquinolin-7-yjamino{-4-{{1-0x0-1,2,3 4-
tetrahy drotsoquinobn-S-yhaminolpyrimidine-S-carbosamide;

2-[{6-methoxy-2~-methyl-1.2,3 4-tetrahy droisoquinehn-7-yDanumoj-4- {{3-
{methvicarbamoyi}phenvliamimo} pyrinudine-5-carboxamide;

2-{{6-chioro-2-methyl-1,2,3 4-tetrahy drotsoquinolin-7-yaminof-4-{{3-

{roethvlcarbarmoy phenyljamino f pvimdine- S-carboxamide;
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4-[{Z-bromo-G-methyiphenyiiamino -2-{{6-methoxy -2-methyl-1.2. 3 4~
tetrahy drotsoquinolin-7-yjamimo}pyrimidine-3-carboxamide;
2-f{6-fluoro-2-methyl-1,2,3 4-tetrahydroisoquinolin-7-vljamino]-4- { {3~
{roethvlcarbamoy phenyljamino j pvrimidine-S-carboxaride;
2-[{(6-fhuoro-2-methyi-1,2,3 4-tetrahy drotsoquinoiin-7-yamino{-4- {] 2-
(hvdroxy methyDphenviiamino} pyrinmudine-3-carboxamide;
2-{1 I-{cvelopropylmethyl)-1 H-pyrazol-4-ylamino }-4-{(1-ox0-1,2.3 4-
tetrahy drotsoquinolin-5-yvlaminojpyrimidine-S-carboxanude;
2-{(1-methyl-1H-pyrazol-4-yBamino -4-{(1-0x0-1,2,3 4-tetrahydroisoquinolin-5-
yhamnofpyrimidine-S-carboxamide;
4-[(1~ox0-~1,2.3 4-tetrahv drosoquinolin-S-vharmne |-2-{ [ 1-(2.2 2-nfluoroethyi}- 1 H-
pyrazol-d-vljamino | pynnudine-5-carboxamide;
2-4 L-(1-cyclopropylethy -1 H-pyrazol-4-yliamino} -4-{{(1-ox0-1,2 3 4-
tetrahy drotsoquinolin-3-yDaminopyrimidine-S-carboxamide;
2-[(3-methoxy-1-methyl- 1H-pyrazol-4-vhamino}-4-{(1-ox0-1,2.3 4-
tetrahy drotsoquinolin-5-y amino pvrimidine-3-carboxamide;
2-{4-{methyvisui{onyhphenvljamino {-4-{(1-ox0-1,2,3 4-tetrahy drotsoquinolin- 3~
yilamino|pyrimidine-S-carboxamide;
4-[(2-cyanophenyiamino|-2-{{6-methoxy-Z-methyi-1,2,3 4-tetrahy drotsoquinolin-7-

yilaminolpyvrimidine-3-carhoxamide;

4-1{(1-0x0-1,2,3 4-tetrahy droisoqunolin-3-ybBamino |-2- {{ 1 -{(propan-2~v - iH-pyvrazol-4-

vljamino} pyrimidine-5-carboxamide;
2-[(1-cyclobutyl-iH-pyrazol-d-vhamino}-4-{{1-o0x0-1,2 3 d-tetrahydrotsoquinolin-5-

yhamnofpyrimidine-S-carboxamide;

4-[(1~ox0-~1,2.3 4-tetrahv drotsoquinolin-S-vharmno}-2-{ [ I -(piperidin-d-v1}- 1 H-pyrazol-

4-vijamino} pyrimidine-3-carboxanude;

-
i
i

4-1(1-0x0-1.2,3 4-tetrahvdroisoquinolin-3-vhamino}-2-[{4.5.6,
ajpyrdin-3-yijamino|pyrimidine-5-carboxamide;
2- {1 5-{diflucromethyl}-1-methyl-1H-pyrazol-4-yljamino}-4-{ (1 -ox0-1,2.3 4-

etrahy drotsoguinolin-5-yamino|py rinudine-5-carboxaraide;
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2-413-02 2-difluoroethoxy j- 1 -methyl-1 H-pyrazol-4d-vljarmno} -4-[{I -ox0-1,2.3 4-
tetrahy drotsoquinolin-5-yamimo}pyrimidine-3-carboxamide;

2- 4 Lomethyl-3-(iriftuoromethv - 1H-pyrazol-4d-vijamino} -4-f(1-ox0-1,2,3,4-
tetrahy droisogquinolin-S-vamino|pyrinudine-3-carboxaroide;

2-1(6,7-dihvdro-SH-pyrazolo]3,1-bi{ 1, 3joxazin-3-yhamino|-4-{{1-0x0-1,2,3 4-
tetrahy drotsoquinolin-S-yhamino|py rimidine-S-carboxamide;

2-{(5,6~dihy dro-4H-pyrrolo] 1. 2-blpyrazol-2-yDamme}-4-{(1-ox0~1,2.3,4~
tetrahy drotsoquinolin-5-yvlaminojpyrimidine-S-carboxanude;

2-{{4-{{methyisulfonylimethyljphenyl }amino}-4-f{1-0x0-1.2,3 4-tetrahydroisoquinolin-
S-yhamno]pyrinudine-S-carboxamide;

2-({4-[2-(methylsutfonyDpropan-2-vljphenyt amino)-4-[(1-ox0-1,2.3,4-
tetrahy drotsoquinolin-5-yjamino [py rinudine-S-carboxamide;

2-41 2emethony-S-{methvisutfonyiphenyHamino § -4-] (Z-methyl-1,2.3 4~
tetrahy drotsoquinolin-3-yDaminopyrimidine-S-carboxamide;

2-4{§3-methoxy-1-{2.2 2-triffuoroethyl}- 1 H-pyrazol-d-vilamino }-4-[(2-methvi-1,2 3.4~
tetrahy drotsoquinolin-5-y amino pvrimidine-3-carboxamide;

2-{12-methoxy-S-(methvisulfonviiphenyljammo }-4-{(1,2,3,4-tetrahy drotsoquinolin-3-
yilamino|pyrimidine-S-carboxamide;

2-{(2-methyi-3-0x0-2,3-dthydro- ITH-1somdol-3-vDamino|-4-{{1.2,3 4-
tetrahydroisoquinolin-5-ylamino|pyrimidine-S-carboxamide;

4-4i2-fluoro-o-(hvdroxymethyDiphenyllamino}-2-{{4-
{methvisulfonyljphenyl]amino} pyrimidine-S-carboxamide;

2-[{6-methoxy-2~-methyl-1.2 3 4-tetrahvdroisoquinchn-7-vJanunoj-4-{{7-
{trfluoromethvli-1,.2,3 d-tetraby drotsoguinolin-3-vilamino} pyrimidine~3-carboxamide;

4-{ {2-[{18)~1-methoxyvethyiphenyi} amino - 2-[(6-methoxy-2~methyi~1,2.3 4~
tetrahvdroisoquinolin-7-y jamino|pyrinudine-S-carboxamide;

4- {1 2-¢hvdroxymethy hpheny Hamino § - 2-( {4-[(methvisutfonvDimethyHphenvi -
anunopy simidine-S-carboxamide;

4-{42-[(AR}-1 -methoxyethylphenyl} amine}-2-[(6-methoxy-2~methyi-1,2,3.4-
tetrahy drotsoquinolin-7-yv Jamino|pyvrimidine-5-carboxanude;

4-{(Z-10dophenylamino|-2-{{6-methoxv-2-methyl-1,2,3 4-tetrahvdroisoquinolin-7-

yhamanolpyrimidine-S-carboxanude;
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4-[(3-bromophenyiarmino|-2-f{6-methoxy-2-methyl-1,2 3 d-tetrahvdroisoquinolin-7-
yhaminofpyrimidine-S-carboxamide;

4-[{4-bromophenybamino|-2-{{6-methoxy-2-methyl-1.2 3 4-tetrahy droisoqunolin-7-
vhamanolpyrimidine-S-carboxamide;

4-J(2-chiorophenyliaming|-2-{{6-meathoxy-2-methvl-1,2,3 4-tetrahy droisoquinolin-7-
ylamino|pyrimidine-3-carboxamide;

4-[(2-fluoropheny Damino]-2-[{6-methoxy-2-methyl-1,2.3 4~ tetrahvdrotsoquinolin-7-
vlamino|pyrimidine-3-carboxamide;

4-{13-{2-hy droxvethyhphenyijamino} -2-[{6-methoxy-1,2,3 4-tetrahy droisoquinolin-7 -
yhamnofpyrimidine-S-carboxamide;

2-{{6~-methoxy-2-roethyi-1,2.3 d-tetrahydroisoguinolin-7-y Damino y-4-((2-(2-
oxooxazolidin-3-ylphenyDamino ypyrinudine-5-carboxamide;

2-{{&-methoxy-2-methyl-1,2,.3 4-tetrahydroisogunohn-7-y Baminoi-4-{{2-(1H-1,2,3-
triazol-1-vphenvijamine} pyriroidine-3-carboxamide;

2-[{6-methoxy-2-methvi-1.2 3 4-tetrahvdroisoquinchin-7-vlanuno}-4-{{2-
sulfamoyiphenyyamino|py rimidine-S-carboxamide;

4-({1-ethyl-3-methyvl~-1H-pyrazol-S-vDamino)-2-{(5-methoxy-2~-methyi-1,2,3 4~
fetrahvdroisoqumolin-7-vjamino)py rimdine-3-carboxarnide;

2-{{6-methoxy-2-methyl-1,2.3 d-tetrahydroisoquinolin-7-viaming}-4-{{1,3, S-trimethyi-
[H-pyvrazol-4-yDamino)pyrimidine-5-carboxamide;

4-{(3-cyclopropyl-1-methyl-1H-pyrazol-4-vlaroino}-2-((6-methoxy - 2-methvi-1,2.3 4-
tetrahy drotsoquinolin-7-y Danuno jpyrimidine-3-carboxamude;

4-{{3-cyclopropyi-1-methyl-1H-pyrazol-5-vlamino)-2-{{6-methoxy-Z-methvi-1,2.3 4-
tetrahydrossoguinolin-7-vamimo py rindine-3~-carboxarmide;

4-{(3,S-dimethylisoxazrol-d-yhanuno)-2-{{6-methoxy -2~-methy 1-1.2,3 4~
tetrahy drotsoquinolin-7-yjamino ypy rinidine-S-carboxamide;

2-{{6-methoxy-2-methyl-1.2,3 4-tetrabydroisoquinolin-7-y yamino)-4-{{2-methyi-2,4,5 6~
tetrahy drocy clopentalclpvrazol-3-yDamunojpysimidine-S-carbosamide;

2-{{6-methoxy-2~-methyi-1,2,3.4-tetrahy droisoguinohn~7-y Danuno -4-{{2-(3-
methviisoxazol-S-vhphenvhamino Jpyrimidine-5-carboxamide,

2-{{6-methoxy-2-methyi-1,2.3 4-tetrahvdroisoquinolin-7-vyamino-4-{ (I -methyl-3-

{trifluoromethvh-1H-pyrazol-4-yaminolpy rinudine-5-carboxarmde;
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4-{{4-chioro-1-ethyl-1H-pyrazol-3-vlanuno}-2-{(6-methoxy-2-methyl-1.2 3 4-
tetrahy drotsoquinolin-7-yamimo jpyrinmidine-3-carboxamide;

2-{{6~-methoxy-Z-methyi-1,2.3 4-tetrahydroisoquinolin-7 -y Dammo 3-4-{{ 1-methyi- 1 H-
pyrazol-5-vDaminopyvrinudine-5-carboxaroide;

4-{(3-(tert-butyl)-1-methyl- 1H-pyrazol-5-ylaming - 2-({6~-methoxy-2-methyl-1,2,3 4-
tetrahy drotsoquinolin-7-yhaminojpy rimidine-S-carboxamide;

4-{(1-(Z-hydroxyethyl}-3-roethyl-1 H-pyrazol-S-yDamino}-2-({(6-methoxy -2-methyi-
1.2,3 4-tetrahy drotsoquinolin-7-vhaminoypyrimidine-5-carboxamide;

4-{(1-benzyi-3-methvi-1H-pyrazol-S-vhamino}-2-({6-methoxy-2-methyi-1,2.3 4~
tetrahydrosoguinolin-7-vaminoypyninidine-3-carboxamide;

2-{{6~-methoxy-2-roethyl-1,2.3 d-tetrabydroisoquinolin-7-v Daroino -4-((3-methyl-1-
phenyi-1H-pyrazol-5-yhamino }pyrinudine-5-carboxanude;

4-{{ 1-ethyl-dvmethyl- IH-pyrazol-3-y amino - 2-({ 6-methoxy-2-methvi- 1,23 4-
tetrahy drotsoquinolin-7-yDaminojpyrimidine-S-carboxamide;

methyl 2-¢ 3-carbamovl-2-{{6-methoxy-2-methyl-1 2,3 4-tetrahvdroisoquinolin-7-
vijamimo|pyrimidin-4-v1} amino)benzoate

4-{(2-bromophenylamino|-2-{{5-carbamoyl-2Z-methoxyphenvhammopyrimidine-5-
carboxamide;

4-1(2-bromophenyhamino}-2-{(2.3-dihydro-1-benzofuran-7-yilamino [pyrimidine-5-
carboxamide;

4-412-(1,1,1,3,3, 3-hexafluoro-2-hvdroxy propan-2-vhphenyHamino } - 2-{{6~-methoxy -2~
methyl-1,2 3 4-tetrahy droisoquinolin-7-vDamino|pyninudine- S-carboxamide;

2-[{6-methoxy-2~-methyl-1.2 3 4-tetrahydroisoquinchin-7-yDanuno|-4-{{2-(2,2.2-
trfluoroethyvhphenvtiamino} pyvrinidine-3-carboxamde;

2-[{6~-methoxy-2-methyi-1,2.3 4-etrabydroisoquinolin-T-vlaroino | ~4-( { 2-[(morpholin-4-
viimethyliphenvi}aminopyvrimidine-S-carboxamide;

4-f{2-bromophenvlanuno}-2- {{4-(1-cvanocyclopropvhphenviianuno dpyvrimiding-5-
carboxamude;

4-{2-(L1-difluoroethyDiphenyljanino}-2-[{(6-methoxy-2-methyi-1,2,3,4-
tetrahy drotsoquinolin-7-yv Jamino|pyvrimidine-5-carboxanude;

4-{(Z-ethynyiphenvilamino-2-{{6-methoxy-Z-methyi-1.2, 3 4-tetrahydroisoquinolin-7-

yhamanolpyrimidine-S-carboxanude;
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4-[(2-bromophenybiarmino|-2-{{ i-oxo-1,3-dihy dro-2-benzofuran-5-yhanuncjpyrimidine-
S-carboxamide;

2-{{6~methoxy-Z-methyi-1,2.3 4-tetrabydroisoquinolin-7-yDammo}-4-{{2-
methoxyphenyDamino]pyrimidine-S-carboxamide;

4-1(2-bromopheny hamino}-2-(phenylaminojpyrinudine-S-carboxamide;

4-1(2-bromophenylDamino]-2-{{1-ox0-3,4-dthy dro- tH-2-benzopyran-7-
ylamimo|pyrimdine-3-carboxaride;

4-1(2-bromophenyDamina|-2-[(3 4-dihydro-1H-2-benzopyran-7-vyamino|pyrinudine-5-
carboxamide;

2-{{4-(1-cvanocvclopropvhphenvljamino} -4- {{ 2-
{(hvdroxymethvhiphenvijamivo} pyrimdive-5-carboxamide;

2-{{6-methoxy-2-methyl-1,2.3 4-tetrahydroisoquunolin-7-yaminoj-4-{{ 2-
{tetrahy drofuran-2-vphenyvbaminojpyrimudine-S-carboxamide;

4-{12-(1-methoxvethvliphenvijaoino} -2-[{G-methoxy-2-methvl-1.2.3 4-
tetraly drotsoquinolin-7-y Damino|pvrimidine-3-carboxamide;

2-{(6-methoxy-Z-methyi-1,2,3 4-tetrahydroisoquinolin-7-yaminoj-4-{ {2-{{propan-2-
yioxyiphenvliaminopyrimidine-3-carboxamide,

4-](2-ethoxvphenyhamine]-2-[{6-methoxy-2-methyi-1,2 3 d-tetrahv droisoquinohin-7-
yviamino|pyrimidine-S-carboxamide;

2-}{&-methoxy-2-methyl-1 2.3 4-tetrahydroisoquinolin-7-y Damino-4-{{ 2-
{{triftuoromethyDsulfanylphenv amino Jpvrimdine-3-carboxamide;

4- {1 2-{difluoromethoxy jphenvljamino }-2-[(6-methoxy-2-methy1-1,2.3 4~
tetrahy drotsoquinolin-7-y Danuno|pyrimidine-S-carboxamude;

2-[{6-methoxy-Z-methyvi-1,2 3 d-tetrabvdroisogainolim-7v Daminoi-4-{{ 2~
{trifluoromethoxy jphenvljamimo} pyamidine-S-carboxarde;

4-[(2-bromophenyhamino}-2-( { 2-methoxy -4~ 4-(morpholin-4-ylypiperidin-1-
yiiphenyl faming pyrimiding-5-carboxamide;

2~{{6-methoxy-2~-methyl-1,2,3,4-tetrahydroisoquinohin-7-y Damino -4 ({2~
{phenvicarbamovlpheny Daminojpyrnimuding-3-carboxamade;

4-{{Z-cyclopropyicarbamovhphenyDamino j-2-({6-methoxy -2-methvi-1,2,3 4~

tetrahy drotsoquinolin-7-yvJamino ypvrimidine-5-carboxanude;
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4-[(2-acetyi-1,2.3 4-tetrahvdroisoquinolin-5-vhamino{-2-{{6-methoxy-2-methyl-1,2.3 4-
tetrahydrotsoquinolin-7-yv yammolpyrimidine-3-carboxamide;

2-{{ 6~methoxy-2-methyl-1,2,3 d-tetrahydroisoquinolin-7-v Damino-4-((2-methvi-1,2,3 4-
tetrahy droisogquinolin-S-vDamino pyrinudine-3-carboxaroide;

4- 41 2-(2-hy droxy propan-2-yDiphenylamine } -2-[{6-methoxy-2-methyl-1,2,3 4-
tetrahy drotsoquinolin-7-yhamino|py rimidine-S-carboxamide;

2-{{6-methoxy-2~-methyl-1.2,3 4-tetrahy drotsoquinohin-7-vDanuno)-4-
{phenyiaminojpyrimidine-S-carbohydrazide;

10,28-difluoro-23-methoxy-2.4,8,18,29-pentaazapentacy clo-
[16.5.3.2~9,12~1~3,7~ 0~21 25~ nonacosa-1{23),3(29),4,6,9,11,21 24 27-nonaene-6-
carboxamide;

2-{(t-cyclopropyl-6-methoxy-2-methyi-1,2 3 d-tetrahy drotsoquinolin-7-yjamino-4-({2-
(trifluoromethyhphenvhaminopyninidine-S-carboxamde,

2-{{ }-cyclopropyvi-6-methoxy-2-methyi- 1,2 3 4-tetrahy drosoquinolin-7 -y Danuno-4-((2-
(trifluocromethyhiphenyvhaminopyrinmidine-3-carboxanude;

4-{(2-fluoro-6-(iriftuoromethy hphenyhamino}-2-((6"-methoxy-2-methy-2' 3'-dihydro-
P'H-spiro{cyclopropane-1,4'-1soquinolin}- 7'~y Daminojpyrimidine-5-carboxamide;

4-{(2-bromophenyhamino}-2~{({rans - 2-(L-methy -1 H-pyrazol-4-vUevclopropane- 1-
carboxamidoypyrimidine-S-carboxamide;

4-1(2-bromophenyhamino}-2- {{{1R, 3R}-2-ethyi-3-(1 -methyi- 1H-pyrazol-4-
yvievelopropane-1-carbonyljamino | pyiimidine-3-carboxamide;

4-{{ 2-fluoro-6-( I-methoxyethyvliphenvljamino}-2-{({6-methoxy-Z-methyl-1,2.3 4-
tetrahy drotsoquinolin-7-y Danuno jpyrimidine-S-carboxamide;

4-{{ 2-Huoro-6-{ I-hydroxyethyDiphenyDamino }2-({G-methoxy-2-methyl-1,2,3 4~
tetrahy droisogqunolin-7-v aminopy rinudine-3~carboxaroide;

2-{{6-methoxy-2,3-dimethyl-1,2 3 d-tetrahydroisoquinolin-7-y Damino}-4-((2-
(triffuoromethybhphenviaminolpyrimidine-S-carboxamide,

2-{{G-1s0propyi-5-0x0-3,6,7 8-tetrahy dro-4H-pyrazolof 1,5-d}f L 4]diazepin-2-vDamino)-
4-{(1,2,3 d-tetrahy drossoquinolin-3-y Damanopyrimidine-S-carboxamude;

4-{(1-ox0-1,2,3 4-tetrahv droisoquinolin-S-yhamino}-2-(phenylamino jpyrinudine-3-

carboxamide;
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2-{{4-{1-cvanocyclopropyhphenvlianuno} ~4-{{1-ox0-1.2,3 d-tetrahy droisoquinolin-5-

yhaminofpyrimidine-S-carboxamide;

2-{13-(2-cvanopropan-2-vl yphenyiiamino} ~4-[(1-0x0-1,2, 3 4-tetrahy droisoquinolin-5-

vhamanolpyrimidine-S-carboxamide;

2-4i3-(-cvanocy clopropybphenyljamino -4-{(1-0x0-1,2.3,4-tetrahydroisoquinolin-3-

ylamino|pyrimidine-3-carboxamide;

2-[{4-fluorophenyDarmno]-4-{ {1 -oxo-1,2.3,4-tetrahy droisoquinolin-5-
vlamino|pyrimidine-3-carboxamide;

2-{(3-chioro-4-fluorophenyDamino{-4-{{1-ox0-1,2.3 4-tetrahy droisoquinolin-3-
yhamnofpyrimidine-S-carboxamide;

4-[(1~ox0-~1,2.3 4-tetrahv drotsoquinolin-S-vDarmnc]-2-{ |4~
(trifluoromethviiphenviiamino f pyrimidine-5-carboxamide;

2-H(IR)-1-{d-fluorophenyhiethylamino d-4-{(1-ox0~1,2 3 d-tetrahy dratsoquinolin-5-
vlaminolpyrimidine-3-carboxarnide;

2-{{4-ethyiphenylanuno}-4-{(1-ox0-1.2,3 4-tetrahvdroisoquinolin-5-
yhaminofpyrimidine-S-carboxamide;

2-{(3-fluorophenyamino}-4-{{1-0x0-1,2,3 4-tetrahvdroisoquinolin-5-
yilamino|pyrimidine-S-carboxamide;

2-[(2.3-dimethyipheny Danmuno}-4-{{1-ox0-1,2,3.4-tetrahydroisoquinolin-5-

yilaminolpyvrimidine-3-carhoxamide;

2-{{4-cyclopropyl-3-methyipheny Daminol-4-[{ 1 ~oxo-1,2.3 4-tetraby droisoquinotin-S-

vljaminofpyrimidine-5-carboxamide;

2-{{d-cyclopropyiphenyhaminol-4-{{1~-ox0-1,2,3 d-tetrahy drotsoguinolin-5-
yhamnofpyrimidine-S-carboxamide;

2-{{naphthalen-1-yDanuno}-4-[{} -ox0-1.2,3 d-tetrahvdroisoquinolin-3-
vilaminolpyvrimidine-3-carboxamide;

2-[(2-ethyiphenylamino}-4-{{1-0x0-1,2, 3 d-tetraby droisoquinolin-3-
yhaminopyvrimidine-3-carboxamide;

2-{13-(difluoromethoxy )phenvijamine }-4-[{1~-0x0-~1,2.3,4~tetrahydroisoquimolin-3-
yviamino|pyrimidine-S-carboxamide;

2-{(2,4-diftuorophenylamino |-4-{{1-ox0-1,2,3 4-tetrahy droisoquinolin-3-

yhamanolpyrimidine-S-carboxanude;
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4-[{(1-ox0-1,2,3 4-tetrahvdroisoguinohin-5-vhamine}-2- {{3-
{triftuoromethvliphenyljamino} pyrimidine-5-carboxamide;

2-{(3~-methylphenyDamino}-4-[{1-ox0-1,2,3 4-tetrahydroisogunolin-5-
vhamanolpyrimidine-S-carboxamide;

2-](3-tert-butylphenylamino-4-{{1-0x0-1,2,3 4-tetrahydroisoquinolin-3-
ylamino|pyrimidine-3-carboxamide;

2-{13-chloro-4-(difluoromethoxy Jphenvijamino} ~4-{{1-ox0-1,2,3,4-
tetrahy drotsoquinolin-5-yvlaminojpyrimidine-S-carboxanude;

2-{(3,5-dimethylphenyDamino|-4-{{1 -ox0-1,2.3 4-tetrahy droisoquinolin-3-

yhamnofpyrimidine-S-carboxamide;

2-{{1-2-fluorophenvijeyclopropyijamuno} -4-[(1-oxo-1.2.3 4-tetrahv drotsoquinolin-5-

vilaminolpyrimidine-3-carboxamude;

2412 6-dichloropheny hmethviamino} ~4-{{ 1 -ox0-1,2,3 4-tetrabvdroisogquinolin-5-
vlaminolpyrimidine-3-carboxarnide;

2-{{3-cyclopropyiphenyhamino}-4-{{1-oxo-1,2,3 4-tetrahy drotsoguinolin-5-
yhaminofpyrimidine-S-carboxamide;

2-{(3~chioro-2-methylphenyamino}-4-{ (1 -ox0-1,2,3 4-tetrahy droisoquunolin-3-
yilamino|pyrimidine-S-carboxamide;

2-{12-(diflucromethoxy yphenvl jamino -4-{{1-ox0-1.2, 3 4-tetrahv droisoquinolin-S-
yilaminolpyvrimidine-3-carhoxamide;

4-1{(1-0x0-1,2,3 4-tetrahy droisoqunolin-3-yBamino |-2- {| 3-(propan-2-

vijphenyljamino }pyrimidine-S-carboxamide;

2-413-methyl-5-(triflucromethy hphenyamino | ~-4-[{1-ox0-1,2,3 4-tetrahvdroisoquinolin-

S-yhamno|pyrinudine-S-carboxamide;

2-{{4-fluoro-3-methylphenvhamino}- L-oxo-1.2,3 d-tetrahy droisogunolin-5-
vilaminolpyvrimidine-3-carboxamide;

2-(3,5-diftuorophenvyaminoi-d-{(1-oxo-1,2 3 4-tetrahv droisoguinolin-5-

yhaminopyvrimidine-3-carboxamide;

2-{1Z-methvi-5-{riflucromethy DphenyHamino } ~-4-[{1-ox0-1,2,3 4-tetrahy droisoquinolin-

S-yhamino{pyrinudine-S-carboxamide;
2-{(5-chigro-2-methoxyphenyllaminoi-4-{{1-ox0-1,2,3 4-tetrahy drotsoquinolin-5-

yhamanolpyrimidine-S-carboxanude;
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2-{(2,3~dihvdro-1 H-inden-4-vljammo|-4-[{I-ox0-1,2 3 4-tetrahvdroisoquinolin-5-
yhaminofpyrimidine-S-carboxamide;

2-{(4-tert-butyviphenyDamino |-4-{{1-oxo0-1,2 3 4-tetrahy drotsoquinolin-5-
vhamanolpyrimidine-S-carboxamide;

2-1(2,3-dimethyipheny Damino|-4-{(1 -ox0-1,2,3,4-tetrahvdroisoquinolin-5-
ylamino|pyrimidine-3-carboxamide;

2-{14-fluore-3-(irtflucromethylphenvljanmino {~4-[{ 1 -ox0- 1,2, 3 4-tetrahy droisoqumolin-
S-yhaminolpyrimidine-S-carboxamide;

4-{{1-ox0-1,2.3 4-tetrahvdroisoquinolin-S-yhamino |-2-( {{4-{triflucromethvi}phenyii-
methyl {aminoipyrimidine-S-carboxamide,

2-[{2,3-difluoro-d-methyiphenyiaminoj-4-{{1 ~oxo-1,2,3 4-tetrahvdroisoguinolin-5-
vilaminolpyrimidine-3-carboxamude;

2-1(3,5-difluoro~4-methoxyphenyDaminof-4-[{1 -ox0-1.2,3 4-tetrahvdroisoquinolin-3-
vlaminolpyrimidine-3-carboxarnide;

2-{{4-fluoro-2-methoxyphenyiyamino}-4-[ {1 -ox0-1,2.3 4-tetrahv droisogqunolin-5-
yhaminofpyrimidine-S-carboxamide;

2-412-fuore-3-(riftacromethyvhphenvifamino} -4-{ {1 -oxo-~1,2,3, 4-fetrahv drotsogquinolin-
S-vhamino]pynmidine-S~carboxamide;

2-{(1-benzothiophen-4-vhamine}-4-{{1-ox0-1.2,3 4-tetrahvdroisoquinalin-5-
yilaminolpyvrimidine-3-carhoxamide;

4-1{1-0x0-1,2,3 4-tetrahy droisoquinolin-3-ybamino |-2-{{4-(2,2, 2-triftuoroethyliphenyij-
anuno} pyrioudine-5-carboxanude;

2-[(2-methoxypynidin-3-yhamino|-4-[(1-ox0-1,2,3 4-tetrahvdroisoquinolin-5-
yhamnofpyrimidine-S-carboxamide;

4-{cy cloheptvianmino}-2-{{6-methoxy-2-methvi-1,2.3 4-tetrahv droisoguinolin- 7~
vilaminolpyvrimidine-3-carboxamide;

4-{cvclohexylaming)-2-{{6-methoxy-2-methyl-1,2,3 4-tetrahydroisoquinolin-7-

yhaminopyvrimidine-3-carboxamide;

yviamino|pyrimidine-S-carboxamide;
4-{{bicvelof 1.1 1pentan-2-yjamino{-2-{{6-methoxy-2-methyl-1,2.3 4~

etrahydrotsogquinolin-7-yDamino [py rinudine-5-carboxaraide;
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4-[{cis-d-aminocyclohexyhamino|-2-[{6-methoxy -2-methyi-1,2.3 4-
tetrahy drotsoquinolin-7-yjamimo}pyrimidine-3-carboxamide;
4- (1R} T-cyelohexylethyianunoe}-2-{(6-methoxy-2-methyi-1,2 3 4~
tetrahydroisogquinolin-7-vaminopyrinudine-3-carboxaroide;
4- {1 (181 -cyclohexylethyHamine} -2-{ (6-methoxy-2-methvi-1,2.3 4~
tetrahy drotsoquinolin-7-yhamino|py rimidine-S-carboxamide;
2-[{6-methoxy-2-methyi-1.2,3 4-tetrahy droisoguinohn~-7-vhaninoj-4- {{(3R 48)-4-
{methvisulfanyDoxolan-3-yljamino} pyrimidine-5-carboxamide;
4- 142 3-diflucrophenyDmethyllamino }-2-[{6-methoxy-2-methy}-1,2.3 4-
tetrahydrosoguinolin-7-y Damimo}pyrimidine-3-carboxamide:
2-[{6-methoxy-2-methyl-1,2.3 4-tetrabydroisoquimolin-7-varnimo|-4-{[{4aR  TaR )-
octahiydro- FH-cyclopental blpyndin-S-vljamino} pyrinudine-5-carboxamide;
4-[(t-cyclopropvipyrrolidin-3-vhamino-2-{{ 6~mathoxy-2-methyl- 12,3 4-
tetrahy drotsoquinolin-7-yDaminopyrimidine-S-carboxamide;
2-[{6-methoxy-2-methvi-1.2 3 4-tetrahvdroisoquinchin-7-ylanuno}-4-{{3-
phenvicvclopentyamino]pynmidine-S-carboxamide;
methyl 7-({ 5~carbamoyl-2-{6-methoxy-2-methvi-1,2,3,4-tetrabvdroisoquinolin-7-
yiamino|pyrimidin-4-vi}aminojbicyelof3 3.1 Inonane-3-carboxylate:
4-41(18 4R )-bicyclo[2.2 1heptan-2-vl jamino § -2-[{6-methoxy -2-methyl-1.2.3 4-
tetrahydroisoquinolin-7-ylamino|pyrimidine-S-carboxamide;
2-[{6-methoxy-2-methy1-1,2.3,4-tetrahydroisoquinohn-7-yyamino}-4-
[{tricyclofd 2.1.0~2 5~nenan-3-vijamino |pyamidine-5-carboxamide;
2-[{6-methoxy-2Z-methyl-1 2 3 4-tetrahvdroisoquinchn-7-vJanuinoj-4- {{4-
{trifluoromethvhicyclohexylamino f pyrimidine-S-carboxanude;
4- {ers-d-(dimethylaminojey clohexyijamino }~2-[{6-methoxy-2-methyvi-1,2,3 4~
tetrahy drotsoquinolin-7-yjamino|py rinudine-S-carboxamide;
2-{{6-methoxy-2-methyl-1,2,.3 4-tetrahydroisoguinohin-7-y lamino{-4-{ {{2-
{trifluoromethoxy jphenyl fmethyvl} amino)py simidine-S-carboxanude;
4-18)-1-2 . 3~difluorophenvhethyl fanuno -2-[{6-methoxy-2-methy1-1.2,3.4-
tetrahy drotsoquinolin-7-yJaminopyvrimidine-5-carboxanude;
4- O RY-1-(2,3-difluorophenvijethyljamino } -2-[{6-methoxy-2-methyl-1,2,3 4-

etrahydrotsoguinolin-7-yamino[py rinudine-5-carboxaraide;
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2-[{6-methoxy-2-methyl-1 2 3 4-tetrahydroisoquinchin-7-yDanunoj-4-{ {{ 2-
{triftuoromethvliphenyljmethyl} aminojpyvrimidine-3-carboxanude:

2-{{6~methoxy-2-methyi-1,2.3 4-tetrahydroisoquinolin-7-yDamimo}-4-{ { 1 {2~
{(triflucromethyhiphenvijethyl} amnopy imidine-S-carboxanude;

4- {1 (2-gthoxvphenyDmethyljamino} -2-{{6-methoxy-2-methyl-1,2,3 4~
tetrahy drotsoquinolin-7-yhamino|py rimidine-S-carboxamide;

4-1(5,6-difluoro-2,3-dihv dro- IH-mden-1 v Daroine - 2-[{6-methoxy-2-methyi-1,2,3.4-
tetrahy drotsoquinolin-7-yyaminojpyrimidine-5S-carboxanude;

4-{{6-fluoro-2 3-dihydro-1H-inden-1 -y Bamino{-2-{{6-methoxy-2-methyi-1,2,3 4-
tetrahydrosoguinolin-7-y Damimolpyrinmidine-3-carboxamide:

2-[{6~-methoxy-2-roethyl-1,2.3 d-tetrahydroisoquinolin-7-yDamino|~4- L 1R 31, 58)-8-
methvl-8-azabicvclof3.2 1]octan-3-vljamino} pyrinudime-S-carboxamide;

4-[(B-azabicyclo] 3.2, Hoctan-3~vDamino |- 2-{{G~methoxy-2-methyi-1,2,3 4~
tetrahy drotsoquinolin-7-yDaminopyrimidine-S-carboxamide;

4- AR 28¥-2-{methoxymethviyevclopentylfamino }-2-{{6-methoxy-2-methyi-1,2 3 4-
tetrahy drotsoquinolin-7-y amino pyrimidine-3-carboxamide;

2-{(6~methoxy-Z-methyi-1,2,3,4-tetrahy droisoquinolin-7-y Damino | -4-{{trans-4-
methyleyclohexyamino [pyrimiding-3-carboxamude;

4-1(3-azabicyclo[3 .2 1joctan-8-vhamino|-2-[{6-methoxy-2-methyl-1,2,3 4-
tetrahydroisoquinolin-7-ylamino|py nmidine-S-carboxamide;

4-[{4-roethoxycyclohexyDamino}-2-{{(6-methoxry -2-methyl-1,2.3 4-tetrabiv droisoquinolin-
7-yhamno|pyrimidine-S~carboxamide;

4- (1R 2R)-2-(hvdroxymethyljcvclohexvlamno ) -2-{{6-methoxy-Z-methvi-1,2 3 4~
tetrahydrossoguinolin-7-vamimopyrinmdine-3~-carboxarmide;

4- R 2R - 2-(difluoromethyDeyclohexvlamino - 2-[(6~-methoxy-2-roethy1-1,2.3 4~
tetrahy drotsoquinolin-7-yjamino |py rinidine-S-carboxamide;

4-f{T-methoxy-2,3-dihydro-1H-inden-1-yhamino]-2-{{6-methoxy-2-methyl-1,2 3 4-
tetrahy drotsoquinobn-7-yDaminopysimidine-S-carbosamide;

2-[{6-methoxy-2~-methyl-1.2,3 4-tetrahy drotsoquanehin-7-yDanuno-4-{ {{3-
{trifluoromethyliphenylimethyvi} amino jpyvrimiding-5-carboxamide;

4-{benzviamino}-2-{(6~-methoxy-2-methvl-1,2,3 4-tetrahv droisoquinolin-7 -

yhamanolpyrimidine-S-carboxanude;
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4-41{(18)-2 3~dihvdro- 1 H-inden- 1-yilamino | -2-{ (6-methoxy-2-methyi-1,2.3 4~
tetrahy drotsoquinolin-7-yammolpyrinmidine-3-carboxamide;

4-1(3,3-dfluorocyclopentylammo}-2-[ (6-methoxy - 2-methyi-1,2.3 4-
tetrahydroisogquinolin-7-vaminopyrinudine-3-carboxaroide;

4-I{cis-d-ethynylcyelohexyDamino -2-[{6-methoxv-2-methyl-1,2,3 4-
tetrahy drotsoquinolin-7-yhamino|py rimidine-S-carboxamide;
2-[{6-methoxy-2-methyl-1.2,3 4-tetrahy droisoguinohn-7-vhammoj~4- { {1 R 2R }-2~{prop-

2-yn-1-vlicvclopentyljamino} pyrimudine-S~-carboxamide;

2-{{6-methoxy-Z-methyl-1,2.3 4-tetrahvdroisoquinolin-7-vhaminoj-4- {{{1 R 28}-2-
methvicyclohexyliamino Jpyrimidine-3-carboxamide;

- {IOR2R)-2-(2-hydroxypropan-2-v ey clohexylarmne} -2-[{6-methoxy -2-methyl-
1,2.3 4-tetrahydroisoquunolin-7-yaminojpyrinudine-5-carboxamide;

4- (18- 2-hvdroxy~1-phenviethyljamimo} -2-{ G-methoxy-2-methyl-1 2,3 4-

tetrahy drotsoquinolin-7-yDaminolpyrimidine-S-carboxamide;

4-41{(18)-2-hvdroxy-1-phenylethyljamino} -2-f{(1-ox0-1,3-dihydro-2-benzoturan-3-
yhaminofpyrimidine-S-carboxamide;

2-{{6~-methoxy-Z-methyl-1,2,3 4-ietrahydroisoquinolin-7-vhamino-4- {{{2,3,6-
frtfluoropheny Dmethvljamino ) pyrimidine-S-carboxamide;

4-{{(1R}-6-fluoro-1.2.3 4-tetrahv dronaphthalen-1-viamino | - 2-[ (¢-methoxy -2-methy |-
1,2.3 4-tetrahy droisogunolin-7-yl jaminofpyrinudine-S-carboxamide;

4-4(185)-6-fluore-1,2,3,4-etrahy dronaphthalen~ 1~y Hamino § - 2-[{(6-methoxy-2-methyl-
1.2,3 d-tetrahy droisoquinolin-7-yhanunopyrimidine-5-carboxanuide;

4-41{18)-1-cvclohexyl-2-hydroxyethyi jamino - 2-[{6-methoxy-2-methyvi-1.2 3 4-
tetrahydrossoguinolin-7-vamimopyrinmdine-3~-carboxarmide;

4- {181 ~eyclohexyl-2-hydroxyethylamino } - 2-[{ L -methy l- 1 H-pyrazol-4-
vilaminolpyvrimidine-3-carboxamide;

4-(5,6-difluore-2,3-dihy dro-1H-inden-1-viamino}-2- {{ 1 «(pipenidin-d-y{}- 1 H-pyrazol-4-
yHamino; pyrinmding-3-carboxarnide;

4-1(5,6-difluoro-2,3-dihv dro- IH-nden-1 -vDaroino |-2-[{6-methoxy-~2-methyi-1,2,3,4-
tetrahy drotsoquinolin-7-yv Jamino|pyvrimidine-5-carboxanude;

4-4(5,6~difluoro-2 3-dihvdro- 1H-inden-1-yBamino |-2-{{6-methoxv-2-methvi-1,2,3 4-

etrahydrotsogquinolin-7-yDamino [py rinudine-5-carboxaraide;
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4-1(5,6-difluoro-2, 3-dihv dro- 1H-inden-1 -vhamino}-2-{{1,2.3 4-tetrahvdroisoquinolin-7-
yhaminofpyrimidine-S-carboxamide;

4-{(5,6-dfluoro-2 3-dihvdro- TH-inden-1 -y Bamino - 2-{{6-fhuoro-2-methvl-1.2.3 4-
tetrahydroisogquinolin-7-vaminopyrinudine-3-carboxaroide;

2-[{(6-methoxy-2-methyl-1,2,3, 4-tetrahydroisoquinohin-7-yaminoi-4- {{ (pyridin-4-
ylmethyljamine} pynimidine-3-carboxanude;

4-{amidazof | Z-alpyridin-3-vhmethyamino }-2-[(6-methoxy-2-methyi-1,2.3 4-
tetrahy drotsoquinolin-7-yyaminojpyrimidine-5S-carboxanude;

4-{1{2-hydroxyphenylimethyljamimo } -2-{{6-methoxy - Z-methyi-1.2,3 4-

tetrahydrosoguinolin-7-y Damimo}pyrimidine-3-carboxamide:

tetrahy drotsoquinolin-7-yamino [py rinuidine-S-carboxamide;
4-{{d-cvanophenyDmethvi]amine } ~2-{{G-methoxy-2-methvi-1,2,3 4
tetrahy drotsoquinolin-7-yDaminopyrimidine-S-carboxamide;
2-[{6-methoxy-2-methvi-1.2,3 4-tetrahvdroisoquinolin-7-vlamino}-4- {{{1,3-thiazol-2-
yhmethvlamine } pyrinudine-5-carboxamide;
2-{{(6~-methoxy-2-methyl-1,2,3 4-tetrahydroisoquinolin-7-v Damino-4-({{4-
{(trfluoromethvhphenvijmethyl} amimoipyrinidine-3-carboxamide:
4-HOR 2R 2-(hvdroxymethyl -2, 3-dihvdro- 1 H-inden- 1 -yl jamino - 2-[{6-methoxy-2-
methyl-1,2,3 4-tetrahydrotsoquinolin-7-yi}amino]pyrimidine-3-carboxamide;
4-41(18,2R - 2-hy droxy-2 3~dihydro- TH-inden~1 - Hamino } -2-[{G~-methoxy-2-methy]-
1.2,3 d-tetrahy droisoquinolin-7-yhanunopyrimidine-5-carboxanuide;
4- (1R 28)-2-hydroxy -2, 3-dihydro~-1H-inden- 1 -vljamino |- 2-[{6~-methoxy-2-methy |-
1,2,3 4-tetrahy droisoquinolin-7-v Daminojpynimidine-S-carboxanmde;
4- IR 2R)-2-hy droxy -2 3-dihy dro~ 1 H-indeo-1-vljamino ;- 2-[{6~methoxy-Z-methvl-
1,2.3 4-tetrahydroisoquinolin-7-yhaminojpyrinudine-5-carboxamide;
4-4§(18,28)-2-hydroxy-2,3-dihydro-1H-inden- 1 -vi{amino} - 2-{(6-methoxy - 2-methvi-
12,3, d-tetrahy drotsoquanoln-7-yDaminopyrimidine-S-carboxanude;
4-{H{1R)-2,3~dihvdro-1H-inden-1-ylJamino  -2-[{6-methoxy -2-methy1-1,2,3 .4~
tetrahy drotsoquinolin-7-yv Jamino|pyvrimidine-5-carboxanude;
4-4(5,7-difluoro-2 3-dihvdro- 1H-inden-1-yBamino |-2-{{6-methoxv-2-methvi-1,2,3 4-

etrahydrotsogquinolin-7-yDamino [py rinudine-5-carboxaraide;
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4-[{6-methoxy-2 3-dihydro-1H-inden-1-vhamine|-2-{{6-methoxy-2-methyl-1,2 3 4-
tetrahy drotsoquinolin-7-yjamimo}pyrimidine-3-carboxamide;

4-f(4,7-dfluors-2 3-dihydro~1H-inden-1 -vBamino |-2-[{G-methoxy-2-methvi-1,2,3 4-
tetrahydroisogquinolin-7-vaminopyrinudine-3-carboxaroide;

2-[{6-methoxy-2-methyi-1,2,3 4-tetrahydroisoquinolin-7-y Damino | -4-[{6-methyi-2, 3~
dihydro-1H-nden-1-vhaminojpyrimudine-S-carboxamide; and

2-[{6-methoxy-2~-methyl-1.2,3 4-tetrahy droisoquinohin-7-vyDamimoj-4- {{{piperidin-4-
vimethvHamino pyrinudine-5-carboxamide;

or a pharmaceutically acceptable salt thereof.

11, A pharmaceutical composition which comprises an imert carrier and a

compound of any of Claims 1-10, or a pharmaceutically acceptable salt thereof.

12, The compound of any of Claims 1-10, or a pharmaceutically acceptable salt

thereof, for use in medicine.

13, Use of a compound of any of Claims 1-1¢, or a pharmaceutically accepiable
salt thereol, for the manufacture of a medicament for the treatment or prevention of an HPK -

associated disease or disorder.

14. A method for treating an HPK 1-associated disease or disorder ina
marnmalian subject which comprises administering to the subject an effective amount of a

compound of anv of Claims 1-190, or a pharmaceutically acceptable salt thereof.

15, A method for treating an HPK 1 -associated disease or disorderin a
mammalian subject which comprises admunistering o the subject an effective amount of a
compound of anv of Claims 110, or a pharmaceuticatly acceptable salt thereof in combination

wiih another anti-cancer agent.

16. The method of any of Clatms 14-15 wherein the HPK 1-assoctated disease or

disorder is a cancer, metastasis, inflammation and auto-immume pathogenesis.
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17. The method of Claim 16, wherein the cancer is liposarcoma, neuroblastoma,
glioblastoma, bladder cancer, adrenocortical cancer, mudtiple mveloma, colorectal cancer, non-
small cell hing cancer, oropharvngeal cancer, pems cancer, anal cancer, thyroid cancer, vaginal

cancer, gastric cancer, rectal cancer, thyroid cancer, Hodgkin lvrophoma or diffuse large B-cell

lymphoma,
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