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KRAS INHIBITORS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the priority benefit of U.S. Provisional Application Nos.
63/498,576, filed April 27, 2023; 63/493,037, filed March 30, 2023; 63/482,229, filed January 30,
2023; 63/476,436, filed December 21, 2022; 63/384,884, filed November 23, 2022, 63/378,352,
filed October 4, 2022, and 63/371,567, filed August 16, 2022; all of which are incorporated by

reference herein in their entireties.

FIELD
[0002] The present disclosure provides KRAS inhibitors. Methods of treating cancers using
the inhibitors are also provided.
BACKGROUND
[0003] The KRAS oncogene is a member of the RAS family of GTPases that are involved

in numerous cellular signaling processes. KRAS mutations are gain-of-function mutations that are
present in up to 30% of all tumors, including as many as 90% of pancreatic cancers. Single
nucleotide substitutions that result in missense mutations at codons 12 and 13 of the KRAS primary
amino acid sequence comprise approximately 40% of KRAS driver mutations in lung
adenocarcinoma, with a G12C transversion being the most common activating mutation. KRAS
G12C mutations occur in about 13% of lung adenocarcinomas and about 3% of colorectal
adenocarcinomas and are also present in cancers of the breast, bladder, cervix, ovaries, pancreas
and uterus. KRAS G12D mutations occur in 28% of all pancreatic ductal adenocarcinoma patients,
13% of all colorectal carcinoma patients, 4% of all non-small cell lung carcinoma patients and 3%
of all gastric carcinoma patients. See, for example,
https://www.mycancergenome.org/content/alteration/kras-g12d/. Due to the clinical significance
of this protein, many attempts have been made to develop RAS inhibitors, but such attempts have

been mostly unsuccessful. Accordingly, agents that inhibit mutant KRAS are desired.
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SUMMARY
[0004] In a first aspect, the present disclosure provides a compound of formula (I):
R? R4
R7
)
R! )\ R®
>z N x~
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or a pharmaceutically acceptable salt thereof, wherein:
[0005] Z is abond, O, NR® or CR°Rf, wherein R® and Rf are independently hydrogen or C1-
Csalkyl;
[0006] R' is aryl or heteroaryl, wherein the aryl and the heteroaryl are optionally

substituted with one, two, three, four, or five substituents independently selected from the group
consisting of C:-Caalkenyl, Ci-Csalkoxy, Ci-Csalkyl, Ca-Csalkynyl, Ca-Csalkynyloxy, amino,
aminoC1-Csalkyl, cyano, cyanoCi-Csalkoxy, C3-Cscycloalkyl (e.g., C3-Cacycloalkyl) optionally
substituted with one, two, or three halo groups, halo, haloCi1-Csalkyl, haloCi-Csalkoxy, hydroxy,
hydroxyC1-Csalkyl, heteroaryl, heterocyclyl, and phenyl, wherein the heteroaryl, heterocyclyl, and
phenyl are optionally substituted with one, two, or three substituents independently selected from
the group consisting of C1-Csalkoxy, Ci-Csalkyl, halo, and haloCi-Csalkyl;

[0007] R2, R? and R’ are independently selected from the group consisting of hydrogen,
Ci-Csalkoxy, Ci-Csalkyl, cyano, halo, haloCi-Csalkyl, -C(O)NHz, -C(O)NH(Ci-
Csalkyl), -C(O)N(Ci1-Csalkyl)2, and hydroxy;
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[0008] R*is -NHR”® or CAA A ;
[0009] wherein
[0010] R is a five membered ring optionally containing one or two heteroatoms

independently selected from the group consisting of nitrogen and oxygen, wherein the ring is

optionally substituted with one or two groups independently selected from C1-Csalkyl and oxo;
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[0011] n"is 0, 1,2, or 3;

[0012] R® R¥ R’ R” R!° R!% R and R' are each independently selected from the
group consisting of hydrogen, Ci1-Csalkoxy, Ci-CsalkoxyCi-Cealkyl, Ci1-Csalkyl, C3-Cecycloalkyl,
cyano, halo, haloCi-Csalkyl, hydroxy, and hydroxyCi-Csalkyl; or

[0013] R® and R’, together form a C1-Csalkylene; or

[0014] R® and R together form C1-Csalkylene; or

[0015] R® and R" together form C1-Csalkylene; or

[0016] R’ and R together form C1-Csalkylene; or

[0017] R! and R together form Ci-Csalkylene; or

[0018] R® and R¥, together with the atoms to which they are attached, form a three-, four-

or five- membered ring optionally containing an oxygen atom or SOz group, wherein the ring is
optionally substituted with two groups selected from the group consisting of Ci1-Csalkyl, halo,
haloC1-Csalkyl, and hydroxy; or

[0019] R’ and R?, together with the atoms to which they are attached, form a three-, four-
or five- membered ring optionally containing an oxygen atom or SOz group, wherein the ring is
optionally substituted with two groups selected from the group consisting of Ci1-Csalkyl, halo,
haloCi-Csalkyl, and hydroxy; or

[0020] R and R'", together with the atoms to which they are attached, form a three-, four-
or five- membered ring optionally containing an oxygen atom or SOz group, wherein the ring is
optionally substituted with two groups selected from the group consisting of Ci-Csalkyl, halo,
haloC1-Csalkyl, and hydroxy; or

[0021] R! and R'¥, together with the atoms to which they are attached, form a three-, four-
or five- membered ring optionally containing an oxygen atom or SOz group, wherein the ring is
optionally substituted with two groups selected from the group consisting of Ci1-Csalkyl, halo,
haloCi-Csalkyl, and hydroxy;

[0022] W!is CRUR2 NRY, NRP'C(0), C(O)NR'" N(C(O)(CH2):,OR"), O, CH:0,
OCHz, SO2, SO:NR'', or P(O)CHs; wherein

[0023] nisOorl;

[0024] R!! and R'? are independently selected from the group consisting of hydrogen, C1-

Csalkoxy, Ci-CsalkoxyCi-Cealkyl, Ci1-Csalkyl, cyano, dimethylphosphino; dimethylsulfonamide,
halo, hydroxy, and methylsulfonyl; or
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[0025] R!! and R'2, together with the atoms to which they are attached, form a four- to six-
membered ring optionally containing an oxygen atom or SOz group, wherein the ring is optionally
substituted with two groups selected from the group consisting of C1-Csalkyl, halo, haloCi-Csalkyl,
and hydroxy; or

[0026] R! and RY, together with the atoms to which they are attached, form a three-, four-
or five- membered ring optionally containing one or two heteroatoms independently selected from
nitrogen and oxygen, wherein the ring optionally contains one or two double bonds, and wherein
the ring is optionally substituted with two groups selected from the group consisting of Ci-Csalkyl,

halo, haloC1-Csalkyl, and hydroxy; or

[0027] R and R'®, together form CHz;

[0028] R' is C1-Csalkyl or Ci-CsalkoxyC1-Csalkyl;

[0029] R'" is hydrogen or C1-Csalkyl;

[0030] RY is selected from the group consisting of Ci-Csalkylcarbonyl, Cs-

Cecycloalkylcarbonyl, haloCi-Csalkylcarbonyl, methylsulfonyl, and tetrahydropyranylcarbonyl,
wherein the C3-Cscycloalkyl and the tetrahydropyranyl are optionally substituted with one or two
substituents independently selected from the group consisting of cyano, halo, and hydroxy;

[0031] X is O or NR', wherein R'® is hydrogen or C1-Csalkyl;

[0032] R’ is selected from the group consisting of hydrogen, Ci-CsalkoxyC1-Csalkyl, Ci-
Coalkyl, aryl, arylCi-Cealkyl, carboxyCi-Csalkyl, C3-Cscycloalkyl, C3-CscycloalkylCi-Cealkyl,
di(C1-Csalkyl)aminoCz-Cealkyl, haloCi-Csalkyl, heteroaryl, heteroarylCi-Csalkyl, heterocyclyl,
heterocyclylC1-Csalkyl, hydroxyC1-Cealkyl, NR*RP-C(0)-C1-Csalkyl), NR*R®C1-Csalkyl, wherein
the aryl, the aryl part of the arylCi-Csalkyl, the C3-Cscycloalkyl, the cycloalkyl part of the Cs-
CocycloalkylCi-Cealkyl, the heteroaryl, the heteroaryl part of the heteroarylCi-Csalkyl, the
heterocyclyl, the heterocyclyl part of the heterocyclylCi-Csalkyl, are optionally substituted with
one, two, three, or four groups independently selected from Ci-Csalkoxy, Ci-Csalkyl, deuterated
C1-Csalkyl, Cs-Cscycloalkyl, (C1-Csalkyl)amino, (C1-Csalkyl)aminoCi-Csalkyl, amino, aminoCi-
Csalkyl, carboxy, cyano, di(Ci-Csalkyl)amino, di(Ci-Csalkyl)aminoCi-Csalkyl, halo, haloCi-
Csalkoxy, haloCi-Csalkyl, heterocyclyl, heterocyclylCi-Csalkyl, hydroxy, hydroxyCi-Csalkyl,
nitro, and oxo; wherein the heterocyclyl and the heterocyclyl part of the heterocyclylCi-Csalkyl is
further optionally substituted with one, two, or three groups independently selected from the group
consisting of Ci-Csalkoxy, Ci-Csalkyl, halo, and haloCi-Csalkyl; or

[0033] R’ and R, together with the nitrogen atom to which they are attached, form a

heterocyclic group optionally substituted with one, two, three, four, or five groups independently
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selected from the group consisting of one, two, three, or four groups independently selected from
the group consisting of Ci-Csalkoxy, Ci-Csalkoxyalkyl, Ci1-Csalkyl, amino, aminoCi-Csalkyl,
hydroxy, and hydroxyCi-Csalkyl; and

[0034] one of R? and R is selected from the group consisting of hydrogen and C1-Csalkyl
and the other is selected from the group consisting of hydrogen, Ci-Csalkyl, C1-Csalkoxycarbonyl,
C1-Csalkylcarbonyl, arylCi1-Csalkyl, C3-Cscycloalkyl, and C3-CscycloalkylCi-Cesalkyl.

[0035] In certain aspects, R is chloro.
[0036] In some aspects, R” is hydrogen.
[0037] In certain aspects, the present disclosure provides a compound of formula (II):

x~ R
1),
or a pharmaceutically acceptable salt thereof, wherein:
[0038] Zis abond, O, NR® or CR°Rf, wherein R® and R are independently hydrogen or Ci-
Csalkyl;
[0039] R! is aryl or heteroaryl, wherein the aryl and the heteroaryl are optionally

substituted with one, two, three, four, or five substituents independently selected from the group
consisting of Cz-Csalkenyl, Ci-Csalkoxy, Ci-Csalkyl, C2-Caalkynyl, C2-Csalkynyloxy, amino,
aminoCi-Csalkyl, cyano, cyanoCi-Csalkoxy, Cs-Cscycloalkyl (for example, C3-Ca cycloalkyl)
optionally substituted with one, two, or three halo groups, halo, haloC:-Csalkyl, haloC1-Csalkoxy,
hydroxy, hydroxyCi-Csalkyl, heteroaryl, heterocyclyl, and phenyl, wherein the heteroaryl,
heterocyclyl, and phenyl are optionally substituted with one, two, or three substituents
independently selected from the group consisting of C1-Csalkoxy, Ci1-Csalkyl, halo, and haloCi-
Csalkyl;

[0040] R? and R? are independently selected from the group consisting of hydrogen, Ci-
Csalkoxy, C1-Csalkyl, cyano, halo, haloCi-Csalkyl, -C(O)NHz, -C(O)NH(C:-Csalkyl), -C(O)N(C1-
Csalkyl)z, and hydroxy;
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[0041] R*is -NHR* or e :
[0042] wherein
[0043] R is a five membered ring optionally containing one or two heteroatoms

independently selected from the group consisting of nitrogen and oxygen, wherein the ring is
optionally substituted with one or two groups independently selected from C1-Csalkyl and oxo;
[0044] n'is0, 1,2, 3;

[0045] R® R¥ R’ R”, R R!” RU and R' are each independently selected from the
group consisting of hydrogen, C1-Csalkoxy, Ci-CsalkoxyCi-Csalkyl, C1-Csalkyl, C3-Cescycloalkyl,
cyano, halo, haloCi-Csalkyl, hydroxy, and hydroxyCi-Csalkyl; or

[0046] R® and R, together form a C1-Csalkylene; or

[0047] R® and R together form C1-Csalkylene; or

[0048] R® and R together form C1-Csalkylene; or

[0049] R’ and R" together form C1-Csalkylene; or

[0050] R!% and R together form Ci-Csalkylene; or

[0051] R® and R¥, together with the atoms to which they are attached, form a three-, four-

or five- membered ring optionally containing an oxygen atom or SOz group, wherein the ring is
optionally substituted with two groups selected from the group consisting of Ci-Csalkyl, halo,
haloC1-Csalkyl, and hydroxy; or

[0052] R’ and R?, together with the atoms to which they are attached, form a three-, four-
or five- membered ring optionally containing an oxygen atom or SOz group, wherein the ring is
optionally substituted with two groups selected from the group consisting of Ci1-Csalkyl, halo,
haloCi1-Csalkyl, and hydroxy; or

[0053] R!%and R'Y together with the atoms to which they are attached, form a three-, four-
or five- membered ring optionally containing an oxygen atom or SOz group, wherein the ring is
optionally substituted with two groups selected from the group consisting of Ci1-Csalkyl, halo,
haloC1-Csalkyl, and hydroxy; or
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[0054] R and R together with the atoms to which they are attached, form a three-, four-
or five- membered ring optionally containing an oxygen atom or SOz group, wherein the ring is
optionally substituted with two groups selected from the group consisting of Ci1-Csalkyl, halo,
haloC1-Csalkyl, and hydroxy;

[0055] W!is CRU'R2 NRY, NR'C(0), C(O)NR'*" N(C(O)(CH2).OR"), O, CH:0,
OCHz, SO2, SO:NR'¥, or P(O)CH3; wherein

[0056] nisOor1;

[0057] R!! and R'? are independently selected from the group consisting of hydrogen, Ci-

Csalkoxy, Ci-CsalkoxyCi-Cealkyl, C1-Csalkyl, cyano, dimethylphosphino; dimethylsulfonamide,
halo, hydroxy, and methylsulfonyl; or

[0058] R!!' and R", together with the atoms to which they are attached, form a four- or
five- membered ring optionally containing an oxygen atom or SOz group, wherein the ring is
optionally substituted with two groups selected from the group consisting of Ci1-Csalkyl, halo,
haloCi1-Csalkyl, and hydroxy; or

[0059] R!!' and R, together with the atoms to which they are attached, form a three-, four-
or five- membered ring optionally containing one or two heteroatoms independently selected from
nitrogen and oxygen, wherein the ring optionally contains one or two double bonds, and wherein
the ring is optionally substituted with two groups selected from the group consisting of C1-Csalkyl,

halo, haloC1-Csalkyl, and hydroxy; or

[0060] R' and R'®, together form CHz;

[0061] R""is Ci-Csalkyl or C1-CsalkoxyC1-Csalkyl;

[0062] R'*" is hydrogen or C1-Csalkyl;

[0063] R is selected from the group consisting of  Ci-Csalkylcarbonyl, Cs-

Cscycloalkylcarbonyl, haloC1-Csalkylcarbonyl, methylsulfonyl, and tetrahydropyranylcarbonyl,
wherein the C3-Cscycloalkyl and the tetrahydropyranyl are optionally substituted with one or two
substituents independently selected from the group consisting of cyano, halo, and hydroxy;
[0064] X is O or NR', wherein R'® is hydrogen or C1-Csalkyl;

[0065] R’ is selected from the group consisting of hydrogen, C1-CsalkoxyCi-Csalkyl, Ci-
Cealkyl, aryl, arylCi-Cealkyl, carboxyCi-Csalkyl, Cs-Cscycloalkyl, Cs3-CscycloalkylCi-Csalkyl,
di(C1-Csalkyl)aminoCz-Csalkyl, haloC1-Csalkyl, heteroaryl, heteroarylCi-Csalkyl, heterocyclyl,
heterocyclylC1-Csalkyl, hydroxyCi-Cealkyl, NR*RP-C(0)-C1-Csalkyl), NR?RPC1-Csalkyl, wherein
the aryl, the aryl part of the arylCi-Cealkyl, the C3-Cescycloalkyl, the cycloalkyl part of the Cs3-
CocycloalkylCi-Cealkyl, the heteroaryl, the heteroaryl part of the heteroarylCi-Csalkyl, the
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heterocyclyl, the heterocyclyl part of the heterocyclylCi-Csalkyl, are optionally substituted with
one, two, three, or four groups independently selected from the group consisting of C1-Csalkoxy,
Ci1-Csalkyl, deuterated Ci-Csalkyl, Cs3-Cscycloalkyl, (Ci-Csalkyl)amino, (Ci-Csalkyl)aminoCi-
Csalkyl, amino, aminoC1-Csalkyl, carboxy, cyano, di(Ci-Csalkyl)amino, di(Ci-Csalkyl)aminoCi-
Csalkyl, halo, haloCi-Csalkoxy, haloCi-Csalkyl, heterocyclyl, heterocyclylCi-Csalkyl, hydroxy,
hydroxyCi-Csalkyl, nitro, and oxo; wherein the heterocyclyl and the heterocyclyl part of the
heterocyclylCi1-Csalkyl is further optionally substituted with one, two, or three groups
independently selected from the group consisting of Ci1-Csalkoxy, Ci-Csalkyl, halo, and haloCi-
Csalkyl; or

[0066] R’ and R, together with the nitrogen atom to which they are attached, form a
heterocyclic group optionally substituted with one, two, three, four, or five groups independently
selected from the group consisting of one, two, three, or four groups independently selected from
the group consisting of Ci-Csalkoxy, Ci-Csalkoxyalkyl, Ci1-Csalkyl, amino, aminoCi-Csalkyl,
hydroxy, and hydroxyCi-Csalkyl; and

[0067] one of R* and R? is selected from hydrogen and C1-Csalkyl and the other is selected
from the group consisting of hydrogen, Ci-Csalkyl, Ci-Csalkoxycarbonyl, Ci-Csalkylcarbonyl,
arylCi1-Csalkyl, C3-Cescycloalkyl, and C3-CscycloalkylCi-Csalkyl.

[0068] In some aspects, the present disclosure provides a compound of formula (II)
wherein R? is methoxy.

[0069] In some aspects, the present disclosure provides a compound of formula (I) or (II),
or a pharmaceutically acceptable salt thereof, wherein R* is -NHR*’, and R is a five membered
ring optionally containing one or two heteroatoms independently selected from the group
consisting of nitrogen and oxygen, wherein the ring is optionally substituted with one or two
groups independently selected from C1-Csalkyl and oxo.

[0070] In some aspects, the present disclosure provides a compound of formula (I) or (II),
or a pharmaceutically acceptable salt thereof, wherein W! is CR!'R!?, N(C(O)(CH2).OR"Y), O,
SOz, SO2NRY' or P(O)CHs, wherein R R12 n, R and R!'¥ are as defined above.

[0071] In some aspects, the present disclosure provides a compound of formula (I) or (II),
or a pharmaceutically acceptable salt thereof, wherein W' is CR!'R!%,

[0072] In some aspects, the present disclosure provides a compound of formula (I) or (II),
or a pharmaceutically acceptable salt thereof, wherein W' is NR17.

[0073] In some aspects, the present disclosure provides a compound of formula (I) or (II),

or a pharmaceutically acceptable salt thereof, wherein W' is NR'>"C(0O).
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[0074] In some aspects, the present disclosure provides a compound of formula (I) or (II),
or a pharmaceutically acceptable salt thereof, wherein W' is C(O)NR'".

[0075] In some aspects, the present disclosure provides a compound of formula (I) or (1),
or a pharmaceutically acceptable salt thereof, wherein W' is N(C(O)(CH2).OR ™).

[0076] In some aspects, the present disclosure provides a compound of formula (I) or (I),
or a pharmaceutically acceptable salt thereof, wherein W' is O.

[0077] In some aspects, the present disclosure provides a compound of formula (I) or (I),
or a pharmaceutically acceptable salt thereof, wherein W' is CH20.

[0078] In some aspects, the present disclosure provides a compound of formula (I) or (II),
or a pharmaceutically acceptable salt thereof, wherein W' is OCHa.

[0079] In some aspects, the present disclosure provides a compound of formula (I) or (II),
or a pharmaceutically acceptable salt thereof, wherein W' is SOx.

[0080] In some aspects, the present disclosure provides a compound of formula (I) or (II),
or a pharmaceutically acceptable salt thereof, wherein W' is SO2NR''".

[0081] In some aspects, the present disclosure provides a compound of formula (I) or (1),

or a pharmaceutically acceptable salt thereof, wherein W' is P(O)CH.

[0082] In some aspects, the present disclosure provides a compound of formula (I) or (II),
0
NH
N
or a pharmaceutically acceptable salt thereof, wherein R* is VYV ,
(0)
R12 R13 ,
1 R™ .
R R12 R13
R0 R® R10 R® R10 R8
R10 N R8 R10' N R8 R10 N Rs
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e , Or I wherein v represents the point of
attachment to the core of formula (I) or (IT).
[0083] In some aspects, the present disclosure provides a compound of formula (I) or (1),

or a pharmaceutically acceptable salt thereof, wherein R* is
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wherein v represents the point of attachment to the core of formula (II).

>

[0084] In some aspects, the present disclosure provides a compound of formula (I) or (I),

or a pharmaceutically acceptable salt thereof, wherein R? is hydrogen.
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[0085] In some aspects, the present disclosure provides a compound of formula (I) or (1),
or a pharmaceutically acceptable salt thereof, wherein R is halo.

[0086] In some aspects, the present disclosure provides a compound of formula (I) or (II),
or a pharmaceutically acceptable salt thereof, wherein X is O.

[0087] In some aspects, the present disclosure provides a compound of formula (I) or (1),

or a pharmaceutically acceptable salt thereof, wherein R is selected from the group consisting of:

PR

N[ ) %/QCHS EW N

HN—-N .

> >

JR®
n{X\ N ?’1
. RY . o
b F’

"LLL N

and ,

wherein each ring is optionally substituted with 1, 2, or 3 groups independently selected from the
group consisting of Ci1-Csalkoxy, C1-CsalkoxyCi-Csalkyl, C1-Csalkyl, deuterated Ci-Csalkyl, Cs-
Cocycloalkyl, benzyl, halo, haloCi-Csalkyl, hydroxy, hydroxyCi-Csalkyl, and oxo; and wherein

R and RY, together with the nitrogen atom to which they are attached, form a five-
to ten-membered ring monocyclic or bicyclic ring optionally containing one additional heteroatom
selected from nitrogen, oxygen, and sulfur, wherein the ring is optionally substituted with one, two,
or three groups independently selected from Ci-Csalkoxy, Ci-CsalkoxyCi-Csalkyl, Ci-Csalkyl,
benzyl, halo, haloCi1-Csalkyl, hydroxy, hydroxyCi-Csalkyl, and oxo; or

one of R°® and R¢ is selected from hydrogen and C1-Csalkyl and the other is selected
from hydrogen, C1-Csalkyl, C1-Csalkoxycarbonyl, and Ci-Csalkylcarbonyl.
[0088] In some aspects, the present disclosure provides a compound of formula (I) or (1),
or a pharmaceutically acceptable salt thereof, wherein R® is —(C1-Csalkyl)-R®, wherein R® is a three-
to six-membered monocyclic ring system, an eight- or nine-membered bicyclic fused saturated ring

system, a ten-membered tricyclic saturated ring system, or a twelve-membered tetracyclic saturated
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ring system, wherein each ring system optionally contains one or more nitrogen, oxygen and/or
sulfur atoms, and wherein each ring system is optionally substituted with one to four groups
independently selected from the group consisting of C1-Csalkyl, halo, oxo, and (4- to 6-membered
heterocyclyl)C1-Csalkyl; wherein the heterocyclyl part of the (4- to 6-membered heterocyclyl)Ci-
Csalkyl is further optionally substituted with a halo group.

[0089] In some aspects, the present disclosure provides a compound of formula (I) or (II),

or a pharmaceutically acceptable salt thereof, wherein R is

‘.LLL N N
i . ¢ 7 -
. N\CH34 . or )

and vvs represents the point of attachment to X.
[0090] In some aspects, the present disclosure provides a compound of formula (I) or (II),

or a pharmaceutically acceptable salt thereof, salt thereof, wherein R° is

.
F
‘17’2. N Iy, / i,
o N A
H /
; ; , or HsC : and

v represents the point of attachment to X.
[0091] In some aspects, the present disclosure provides a compound of formula (I) or (II),

or a pharmaceutically acceptable salt thereof, wherein R is

”}LL' j/{Rzo)n

whereinnis 0, 1, or 2;

each R? is halo; and

s represents the point of attachment to X.

[0092] In some aspects, the present disclosure provides a compound of formula () or (II),

or a pharmaceutically acceptable salt thereof, wherein R is
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wherein ris 1 or 2; q is 0, 1, or 2; R* is selected from the group consisting of Ci-Csalkoxy, Ci-

CsalkoxyCi1-Csalkyl, Ci-Csalkyl, benzyl, halo, haloCi-Csalkyl, hydroxy, hydroxyCi-Csalkyl, and

oxo, and VLI"’ denotes the point of attachment to X.
[0093] In some aspect, the present disclosure provides a compound of formula (I) or (II),
or a pharmaceutically acceptable salt thereof, wherein R’ is
/‘T’” /(;22"’
e N\R21 2 Ni—O'

R21
or

>

wherein R%! is selected from the group consisting of C1-Czalkyl, deuterated C1-Czalkyl, and Cs-

Cscycloalkyl, R?? is halo; p is 0 or 1; and VLL’-' denotes the point of attachment to X.
[0094] In some aspects, the present disclosure provides a compound of formula (I) or (1),
or a pharmaceutically acceptable salt thereof, wherein R is

R?),

wherein

o represents the point of attachment to X;

pisOorl;

R?! is selected from the group consisting of C1-Csalkyl, deuterated C1-Csalkyl, and Cs-
Cecycloalkyl; and

R??is halo; pis O or 1; and V\,bb denotes the point of attachment to X.
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[0095] In some aspects, the present disclosure provides a compound of formula (I) or (II),

or a pharmaceutically acceptable salt thereof, wherein R is

‘11"' N \CH3

wherein

wnne represents the point of attachment to X.
[0096] In some aspects, the present disclosure provides a compound of formula (I) or (II),
or a pharmaceutically acceptable salt thereof, wherein Z is a bond.
[0097] In some aspects, the present disclosure provides a compound of formula (I) or (II),
or a pharmaceutically acceptable salt thereof, wherein R! is a monocyclic heteroaryl ring
containing one, two, or three nitrogen atoms, wherein the ring is optionally substituted with one,
two, three, four, or five substituents independently selected from the group consisting of Ci-
Csalkoxy, Ci-Csalkyl, Cz-Casalkenyl, Ci-Casalkynyl, amino, aminoCi-Csalkyl, cyano, Cs-
Cacycloalkyl, halo, haloCi-Csalkyl, haloC1-Csalkoxy, hydroxy, and hydroxyCi-Csalkyl.
[0098] In some aspects, the present disclosure provides a compound of formula (I) or (1),

or a pharmaceutically acceptable salt thereof, wherein R! is

CHs | FaHCO N or CHF

wherein " denotes the point of attachment to the core of formula (I) or (II).

[0099] In some aspects, the present disclosure provides a compound of formula (I) or (1),
or a pharmaceutically acceptable salt thereof, wherein R! is Cs-Croaryl optionally substituted with
one, two, three, four, or five substituents independently selected from the group consisting of Ci-
Csalkoxy, Ci-Csalkyl, Ci-Casalkenyl, Ci:-Casalkynyl, amino, aminoCi-Csalkyl, cyano, Cs-
Cscycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl, bicyclo[1.1.1]pentanyl), halo, haloCi-
Csalkyl, hydroxy, and hydroxyCi-Csalkyl.

[0100] In some aspects, the present disclosure provides a compound of formula (I) or (1),

or a pharmaceutically acceptable salt thereof, wherein R is aryl or heteroaryl, wherein the aryl and
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heteroaryl are optionally substituted with one, two, three, four, or five substituents independently
selected from the group consisting of Cz-Caalkenyl, Ci-Csalkoxy, C1-Csalkyl, C2-Csalkynyl, Ca-
Caalkynyloxy, amino, cyano, cyanoCi-Csalkoxy, C3-Cacycloalkyl optionally substituted with one
or two halo groups, halo, haloC1-Csalkoxy, 4- to 6-membered heterocyclyl, and hydroxy.

[0101] In some aspects, the present disclosure provides a compound of formula (I) or (1),
or a pharmaceutically acceptable salt thereof, wherein R! is naphthyl, wherein the naphthyl is
substituted with one, two, or three groups independently selected from the group consisting of Cz-
Caalkynyl, halo, and hydroxy.

[0102] In some aspects, the present disclosure provides a compound of formula (I) or (II),
or a pharmaceutically acceptable salt thereof, wherein R! is

(R%%)q

F H X
Z | h

o

OH or OH

wherein R>® is Ci-Csalkyl, halo, haloCi-Csalkyl, haloCi-Csalkoxy, a 4- to 6-membered
heterocyclyl, or hydroxy; q is an integer of O to 4, and; wherein " denotes the point of
attachment to the core of formula (I) or (II).

[0103] In some aspects, the present disclosure provides a compound of formula (I) or (I),
or a pharmaceutically acceptable salt thereof, wherein R! is phenyl, wherein the phenyl is
substituted with one, two, or three groups independently selected from the group consisting of Ci-
Csalkyl, C3-Cscycloalkyl, heterocyclyl, and hydroxy.

[0104] In some aspects, the present disclosure provides a compound of formula (I) or (I),
or a pharmaceutically acceptable salt thereof, wherein R! is isoquinolinyl, wherein the
isoquinolinyl is substituted with one, two, or three groups independently selected from the group

consisting of haloC1-Csalkyl and haloC1-Csalkoxy. In some of these aspects, R! is
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R52
R52
AN |
j
N
R51O N or R51 :

wherein R’! is haloC1-Csalkyl; R%2 is hydrogen or haloC1-Calkyl; and ~“* denotes the point of

attachment to the core of formula (I) or (II).

[0105] In some aspects, the present disclosure provides a compound of formula (T) or (II),
or a pharmaceutically acceptable salt thereof, wherein R! is indolyl substituted with haloC1-

Csalkyl. In some of these aspects, R is
CF3

d

>

/

wherein % denotes the point of attachment to the core of formula (I) or (II).

HN

[0106] In some aspects, the present disclosure provides a compound of formula (I) or (1),
or a pharmaceutically acceptable salt thereof, wherein R! is indazolyl substituted with one, two,

or three substituents selected from C1-Csalkyl and halo. In some of these aspects, R' is

Vi
HN ‘?1&

Cl

CH3
[0107] In some aspects, the present disclosure provides a compound of formula (I) or (I),

or a pharmaceutically acceptable salt thereof, wherein:
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(R53)q

Z | N

R! is OH or OH ; wherein R® is Ci-Csalkyl, halo, haloCi-
Csalkyl, haloCi-Csalkoxy, a 4- to 6-membered heterocyclyl, or hydroxy; and q is an integer of O to
4.

>

R10'
R10
R? 0 R13
o
R R1¥
8
R® N R
RY ‘ R®
R*is ; and
/ o
N
%LL \R21
H
R’ is ; wherein

s represents the point of attachment to X;

pisOorl;

R?! is selected from the group consisting of Ci1-Csalkyl, deuterated C1-Csalkyl, and Cs-
Cecycloalkyl; and

R??is halo; pis O or 1;

wherein VLL" denotes the point of attachment to the parent molecular moiety.
[0108] In some aspects, the present disclosure provides a compound of formula (I) or (II),

or a pharmaceutically acceptable salt thereof, wherein:
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R53
F H . /( Ja
Z N

AN

R! is OH or OH ; wherein R® is Ci-Csalkyl, halo, haloCi-

Csalkyl, haloCi-Csalkoxy, a 4- to 6-membered heterocyclyl, or hydroxy; q is an integer of O to 4;

R11 R12
R10 R1 3
R10 R1¥
R® R8
R9' N 8
R
R*is A ;and
(R%),

R’ is ; wherein

s represents the point of attachment to X;
pisOorl;

R?! is selected from the group consisting of C1-Csalkyl, deuterated C1-Csalkyl, and Cs-
Cscycloalkyl; and

R?*?is halo; pis O or 1,

wherein v‘% denotes the point of attachment to the parent molecular moiety.

[0109] In some aspects, the present disclosure provides a compound of formula (I) or (II),

or a pharmaceutically acceptable salt thereof, wherein:
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(R53)q
F H X /

Z | N

(L Sy

R! is OH or OH ; wherein R® is Ci-Csalkyl, halo, haloCi-
Csalkyl, haloCi-Csalkoxy, a 4- to 6-membered heterocyclyl, or hydroxyl; q is an integer of O to 4;
R17
R10' N R13'
R® R®
RY T R®
R*is e ; and

e AN
R’ is : wherein
v represents the point of attachment to X;
pisOorl;
R?! is selected from the group consisting of C1-Csalkyl, deuterated C1-Csalkyl, and Cs-
Cscycloalkyl; and
R??is halo; pis O or 1;

wherein v‘% denotes the point of attachment to the parent molecular moiety.
[0110] In some aspects, the present disclosure provides a compound of formula (I) or (1),

or a pharmaceutically acceptable salt thereof, wherein:
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R53
F H R

Z | N
/ g
o Gy

R! is OH or OH ; wherein R® is Ci-Csalkyl, halo, haloCi-
Csalkyl, haloCi-Csalkoxy, a 4- to 6-membered heterocyclyl, or hydroxy; and q is an integer of 0 to
4.

>

(0]
O
R1 0
N

R1 o' R1 3
R9 N R8

R9 | Ra.

R*is A ; and
(R22)p

Y AN

R’is ; wherein

v represents the point of attachment to X;

pisOorl;

R?!is selected from the group consisting of C1-Csalkyl, deuterated C1-Csalkyl, and Cs-
Cocycloalkyl; and

R22is halo; pis O or 1;

wherein v‘q"-' denotes the point of attachment to the parent molecular moiety.
[0111] In some aspects, the present disclosure provides a compound of formula (I) or (II),

or a pharmaceutically acceptable salt thereof, wherein:
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(R53)q

Z | N
/ g
o Gy

R! is OH or OH ; wherein R® is Ci-Csalkyl, halo, haloCi-
Csalkyl, haloCi-Csalkoxy, a 4- to 6-membered heterocyclyl, or hydroxy; and q is an integer of 0 to

4,
R10 R13
o}
iji R1¥
R® R
o N
R | R®
R*is NV VAV - and

>

e AN

R’ is : wherein

o represents the point of attachment to X;

pisOorl;

R?! is selected from the group consisting of C1-Csalkyl, deuterated C1-Csalkyl, and Cs-
Cocycloalkyl; and

R??is halo; pis O or 1;

wherein VLL" denotes the point of attachment to the parent molecular moiety.

[0112] In some aspects, the present disclosure provides a pharmaceutical composition
comprising a compound of formula (I) or (II), or a pharmaceutically acceptable salt thereof, and
one or more pharmaceutically acceptable excipients.

[0113] In some aspects, the present disclosure provides an oral dosage form comprising a
compound of formula (I) or (II), or a pharmaceutically acceptable salt thereof, and one or more

pharmaceutically acceptable excipients.
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[0114] In some aspects of the method, the compound is an atropisomer of a compound of
any of the prior aspects. In certain aspects, the compound is a stable atropisomer as described
herein.

[0115] In another aspect, the present disclosure provides a method of inhibiting cell
proliferation, in vitro or in vivo, the method comprising contacting a cell with a therapeutically
effective amount of a compound of formula (I) or (II), or a pharmaceutically acceptable salt thereof,
or a pharmaceutical composition thereof as defined herein.

[0116] In another aspect, the present disclosure provides a method for treating cancer in a
subject, the method comprising administering a therapeutically effective amount of a compound
or pharmaceutical composition of the present disclosure or a pharmaceutically acceptable salt
thereof to a subject in need thereof.

[0117] In another aspect, the present disclosure provides a method of treating a KRAS
G12D-associated disease or disorder associated with KRAS G12A, KRAS G12C, KRAS G12D,
KRAS G12R, KRAS G128, KRAS G12V, KRAS G13D and/or KRAS Q61H in a subject in need
of such treatment, the method comprising administering to the subject a therapeutically effective
amount of a compound of formula (I) or (II), or a pharmaceutically acceptable salt thereof, or a
pharmaceutical composition thereof as defined herein.

[0118] In another aspect, the present disclosure provides a method for treating a cancer
susceptible to KRAS G12A, KRAS G12C, KRAS G12D, KRAS GI12R, KRAS G128, KRAS
G12V, KRAS G13D and/or KRAS Q61H inhibition in a subject in need thereof, the method
comprising administering to the subject a compound of formula (I) or (IT), or a pharmaceutically
acceptable salt thereof.

[0119] In another aspect, the present disclosure provides a method for treating a cancer in
a subject in need thereof, the method comprising administering to the subject a compound of
formula (I), or a pharmaceutically acceptable salt thereof, wherein the cancer is pancreatic cancer,
colorectal cancer, lung cancer, gastric cancer, breast cancer, bladder cancer, cervical cancer,
ovarian cancer, cancer of the uterus or a combination thereof.

[0120] In another aspect, the present disclosure provides a compound of formula (I), or a
pharmaceutically acceptable salt thereof, for use in the inhibition of inhibiting KRAS GI2A,
KRAS GI12C, KRAS G12D, KRAS GI2R, KRAS G128, KRAS G12V, KRAS GI13D and/or
KRAS Q61H.

[0121] In another aspect, the present disclosure provides a compound of formula (I) or (II),

or a pharmaceutically acceptable salt thereof, or a pharmaceutical composition thereof as defined
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herein, for use in the treatment of a disease or disorder associated with KRAS G12A, KRAS G12C,
KRAS G12D, KRAS GI2R, KRAS G128, KRAS G12V, KRAS G13D and/or KRAS Q61H.
[0122] In another aspect, the present disclosure provides a use of a compound of formula
(D or (II), or a pharmaceutically acceptable salt thereof, as defined herein in the manufacture of a
medicament for the treatment of cancer.

[0123] In another aspect, the present disclosure provides the use of a compound of formula
(D) or (II), or a pharmaceutically acceptable salt thereof, as defined herein in the manufacture of a
medicament for the inhibition of activity of inhibiting KRAS G12A, KRAS G12C, KRAS G12D,
KRAS G12R, KRAS G12S, KRAS G12V, KRAS G13D and/or KRAS Q61H.

[0124] In another aspect, the present disclosure provides the use of a compound of formula
(D) or (II), or a pharmaceutically acceptable salt thereof, as defined herein, in the manufacture of a
medicament for the treatment of a disease or disorder associated with KRAS G12A, KRAS G12C,
KRAS G12D, KRAS GI2R, KRAS G128, KRAS G12V, KRAS G13D and/or KRAS Q61H.
[0125] In another aspect, the present disclosure provides a compound selected from the

group consisting of:
) &
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F
N
,and
HO ; or a pharmaceutically acceptable salt thereof.
[0126] In some aspects, the present disclosure provides a compound selected from the

group consisting of’
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[0127] In some aspects, the present disclosure provides a compound selected from the

group consisting of:
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; or a pharmaceutically

acceptable salt thereof.

[0128] In some aspects, the present disclosure provides a compound selected from the

group consisting of’
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acceptable salt thereof.
[0129] In some aspects, the present disclosure provides a compound selected from the
group consisting of’
[0130] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -8-fluoro-4-
(morpholin-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0131] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy } -8-fluoro-4-
(1,4-oxazepan-4- yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6- fluoronaphthalen-2-ol;
[0132] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
8-fluoro-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0133] 5-ethynyl-6-fluoro-4-{8-fluoro-2-[(1-{[(3R)-3-fluoropyrrolidin-1-
yl]methyl } cyclopropyl)methoxy]-4-(morpholin-4-yl)pyrido[4,3-d]pyrimidin-7-yl } naphthalen-2-
ol;
[0134] 4-[2-({1-[(dimethylamino)methyl]cyclopropyl } methoxy)-8-fluoro-4-(morpholin-

4-yl)pyrido[4,3-d]pyrimidin-7-yl]-5-ethynyl-6-fluoronaphthalen-2-ol;
[0135] 5-ethynyl-6-fluoro-4-[8-fluoro-4-(morpholin-4-y1)-2-({ 1-[(piperidin-1-
yDmethyl]cyclopropyl } methoxy)pyrido[4,3-d]pyrimidin-7-ylJnaphthalen-2-ol;
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[0136] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-
{8-oxa-3-azabicyclo[3.2.1]octan-3-yl } pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0137] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl |methoxy } -
8-fluoro-4-(morpholin-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0138] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl |methoxy } -
8-fluoro-4-{8-oxa-3-azabicyclo[3.2.1]octan-3-yl } pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0139] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-4-[ (2R ,6S)-
2,6-dimethylmorpholin-4-yl]-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0140] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-
[(2S)-2-methylmorpholin-4-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0141] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl |methoxy } -
4-[(2R,6S5)-2,6-dimethylmorpholin-4-yl]-8-fluoropyrido[4,3-d|pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0142] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-4-[(3R,45)-
3,4-difluoropyrrolidin-1-yl]-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-
2-ol;

[0143] 6-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-2, 6-thia-6-
azaspiro[3.3 ]heptane-2,2-dione;

[0144] 4-[2-({ 1-[(dimethylamino)methyl]cyclopropyl } methoxy)-8-fluoro-4-(morpholin-
4-yD)pyrido[4,3-d]pyrimidin-7-yl]-5-ethynyl-6-fluoronaphthalen-2-ol;

[0145] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-
[(3R)-3-(2-hydroxypropan-2-yl)pyrrolidin-1-yl]pyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0146] (8aR)-7-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } - 7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-hexahydro-
1H-[1,3Joxazolo[3,4-a]piperazin-3-one;

[0147] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl1)-N,N-

dimethylpiperidine-4-sulfonamide;
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[0148] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-(4-
methanesulfonylpiperidin-1-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0149] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-4-[ (2R,6S)-
2,6-dimethylmorpholin-4-yl]-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0150] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-4-{2,2-
difluoro-7-azaspiro[3.5nonan-7-yl}-8-fluoropyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0151] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)piperidine-3-
carbonitrile;

[0152] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)piperidine-3-
carbonitrile;

[0153] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-[ 2-
(hydroxymethyl)morpholin-4-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-
ol;
[0154] 1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-
yl)piperidine-3-carbonitrile isomer 1,

[0155] 1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl jmethoxy } -
7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoropyrido[4,3-d]pyrimidin-4-
yl)piperidine-3-carbonitrile isomer 2;

[0156] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -8-fluoro-4-
[(3R)-3-methylmorpholin-4-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0157] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b |pyridin-4a-yl |methoxy } -
8-fluoro-4-[(3R)-3-methylmorpholin-4-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol,

[0158] 5-ethynyl-6-fluoro-4-[8-fluoro-2-({ 1-[(4-fluoropiperidin-1-
yl)methyl]cyclopropyl } methoxy)-4-[(3R)-3-methylmorpholin-4-yl]pyrido[4,3-d]pyrimidin-7-
yl]naphthalen-2-ol,
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[0159] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-
[(2R)-2-(hydroxymethyl)morpholin-4-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0160] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-8-fluoro-4-
[(2S)-2-(hydroxymethyl)morpholin-4-ylJpyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0161] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -8-fluoro-4-
[(3S)-3-methylmorpholin-4-yl]pyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0162] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-4-[(3R)-3-
ethylmorpholin-4-yl]-8-fluoropyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0163] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)piperidine-4-
carbonitrile;

[0164] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-
{3-oxa-6-azabicyclo[3.1.1]heptan-6-yl }pyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0165] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-8-fluoro-4-
[(18S,4S)-2-0xa-5-azabicyclo[2.2.1]heptan-5-yl]pyrido[4,3-d|pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0166] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -8-fluoro-4-
[(1R,4R)-2-oxa-5-azabicyclo[2.2.1]heptan-5-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol,

[0167] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-
{2-oxa-5-azabicyclo[4.1.0]heptan-5-yl }pyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-

fluoronaphthalen-2-ol;

[0168] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-4-methylpiperidin-4-
ol;

[0169] 5-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-

7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-2-methyl-1;6,2,5-

thiadiazepane-1,1-dione;
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[0170] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-
{9-oxa-2-azaspiro[ 5.5 Jundecan-2-yl }pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-
2-ol;

[0171] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-ylmethoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)piperidin-3-ol isomer 1;
[0172] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-ylmethoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)piperidin-3-ol isomer 2;
[0173] 1-[7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl1)-8-fluoro-2-({ 1-[(4-
fluoropiperidin-1-yl)methyl]cyclopropyl } methoxy)pyrido[4,3-d]pyrimidin-4-yl|piperidine-3-
carbonitrile isomer 1;

[0174] 1-[7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-({ 1-[(4-
fluoropiperidin-1-yl)methyl]cyclopropyl ymethoxy)pyrido[4,3-d]pyrimidin-4-yl]piperidine-3-
carbonitrile isomer 2;

[0175] 7-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoropyrido[4,3-d|pyrimidin-4-yl)-7-azaspiro[3.5nonan-
2-ol;

[0176] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-8-fluoro-4-
{hexahydro-1H-furo[3,4-c]pyrrol-5-yl} pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0177] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -4-{ 8-
azabicyclo[3.2.1]octan-8-yl }-8-fluoropyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol,

[0178] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-4-{2-
azabicyclo|[2.2.1]heptan-2-yl}-8-fluoropyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0179] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)piperidin-4-ol;

[0180] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl | methoxy } -8-fluoro-4-(4-
methoxypiperidin-1-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0181] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-[3-
(hydroxymethyl)piperidin-1-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
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[0182] 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoropyrido[4,3-d|pyrimidin-4-y1)-3-
azabicyclo[3.2.1]octan-8-0l,

[0183] 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]|pyrimidin-4-yl)-8-methyl-3-
azabicyclo[3.2.1]octan-8-0l,

[0184] (3aR,5R,6aS)-2-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-

yl]methoxy }-7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen- 1-yl)-8-fluoropyrido[4,3-d]pyrimidin-
4-y1)-5-(difluoromethyl)-octahydrocyclopenta[c]pyrrol-5-ol;

[0185] (1R,58S,6R)-3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -
7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-6-
methyl-3-azabicyclo[3.1.1]heptan-6-ol;

[0186] 2-[1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl1)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)piperidin-3-
yl]acetonitrile;

[0187] 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl1)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3-
azabicyclo[3.2.1]octan-6-0l;

[0188] 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d|pyrimidin-4-yl)-3-
azabicyclo[3.3.1]nonan-9-0l;

[0189] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-4-hydroxypiperidine-
3-carbonitrile isomer 1;

[0190] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-4-hydroxypiperidine-

3-carbonitrile isomer 2;

[0191] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -8-fluoro-4-[ 3-
(hydroxymethyl)piperidin-1-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol
isomer 1;

[0192] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-[ 3-

(hydroxymethyl)piperidin-1-yl]pyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-fluoronaphthalen-2-ol

isomer 2;
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[0193] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-
[(3R)-3-(methoxymethyl)morpholin-4-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0194] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-8-fluoro-4-
[(3S)-3-(methoxymethyl)morpholin-4-yl|pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0195] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -4-[4-
(dimethylphosphoryl)piperidin-1-yl]-8-fluoropyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol,

[0196] (3aR,58,6aS)-2-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl jmethoxy } -
7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-5-
methyl-octahydrocyclopenta[c]pyrrol-5-ol;

[0197] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy } -8-fluoro-4-[4-
(methoxymethyl)piperidin-1-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0198] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d|pyrimidin-4-yl)-3-methylpiperidine-3-
carbonitrile isomer 1;

[0199] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3-methylpiperidine-3-
carbonitrile isomer 2;

[0200] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-4-[3-
(dimethylphosphoryl)piperidin-1-yl]-8-fluoropyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol isomer 1;

[0201] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -4-[ 3-
(dimethylphosphoryl)piperidin-1-yl]-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-

fluoronaphthalen-2-ol isomer 2;

[0202] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-[ 2-
(methoxymethyl)piperidin-1-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol
isomer 1;

[0203] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-8-fluoro-4-[2-

(methoxymethyl)piperidin-1-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol

isomer 2;



WO 2024/040109 PCT/US2023/072298
- 88 -

[0204] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b ]pyridin-4a-yl |methoxy } -
8-fluoro-4-{2-oxa-5-azabicyclo[4.1.0]heptan-5-yl} pyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0205] 1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b|pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-4-
methyl-1,4-azaphosphinane 4-oxide;

[0206] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta|b |pyridin-4a-yl |methoxy } -
8-fluoro-4-{3-oxa-6-azabicyclo[3.1.1]heptan-6-yl } pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0207] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
8-fluoro-4-[(18S,4S)-2-oxa-5-azabicyclo[2.2.1]heptan-5-yl]pyrido[4,3-d]pyrimidin-7-y1)-5-
ethynyl-6-fluoronaphthalen-2-ol;

[0208] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b |pyridin-4a-yl | methoxy } -
8-fluoro-4-(6-methyl-1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol,

[0209] 1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3-
methylpiperidin-3-ol;

[0210] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl |methoxy } -
8-fluoro-4-[6-(hydroxymethyl)-1,4-oxazepan-4-yl]pyrido[4,3-d]|pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0211] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta|[b |pyridin-4a-yl | methoxy } -
8-fluoro-4-[6-(hydroxymethyl)-1,4-oxazepan-4-yl |pyrido[4,3-d]pyrimidin-7-y1)-5-ethyl-6-
fluoronaphthalen-2-ol,

[0212] 3-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-3-
azabicyclo[3.2.1]octan-6-0l,

[0213] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy } -8-fluoro-4-
(morpholin-4-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0214] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-  7a-yl]methoxy }-8-fluoro-4-
(1,4-oxazepan-4-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-20l;

[0215] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl |methoxy } -
8-fluoro-4-(1,4-oxazepan-4-yl)quinazolin-7-yl1)-5-ethynyl-6-fluoronaphthalen-2-ol;
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[0216] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-
{8-oxa-3-azabicyclo[3.2.1]octan-3-yl } quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0217] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-
[(2S)-2-methylmorpholin-4-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0218] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -8-fluoro-4-
[(3R)-3-methylmorpholin-4-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0219] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-4-[(2R,6S)-
2,6-dimethylmorpholin-4-yl]-8-fluoroquinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0220] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-[ 2-
(hydroxymethyl)morpholin-4-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0221] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-
[(3S)-3-methylmorpholin-4-yl]quinazolin-7-y1)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0222] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -8-fluoro-4-
(pyrrolidin-1-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0223] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-4-{6,6-
dimethyl-3-azabicyclo[3.1.0]hexan-3-yl }-8-fluoroquinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-
2-ol;

[0224] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-4-[ (3R,4S)-
3.4-difluoropyrrolidin-1-yl]-8-fluoroquinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0225] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)piperidine-3-carbonitrile;

[0226] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -8-fluoro-4-
[(3R)-3-(2-hydroxypropan-2-yl)pyrrolidin-1-yl]quinazolin-7-y1)-5-ethynyl-6-fluoronaphthalen-2-
ol;

[0227] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy }-7-(8-ethynyl-

7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-1,6-thiomorpholine-1,1-dione;
[0228] (9aR)-8-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-octahydropiperazino[2,1-
c]morpholin-4-one;

[0229] (8aR)-7-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-hexahydro-1H-

[1,3]oxazolo[3,4-a]piperazin-3-one;
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[0230] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-(4-
methanesulfonylpiperidin-1-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0231] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-N,N-dimethylpiperidine-4-
sulfonamide;

[0232] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-
{2-oxa-7-azaspiro[3.5]nonan-7-yl } quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0233] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-4-{2,2-
difluoro-7-azaspiro[3.5]nonan-7-yl}-8-fluoroquinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0234] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-
(piperidin-1-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0235] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-4-{2-
azabicyclo|[2.2.1]heptan-2-yl}-8-fluoroquinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0236] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-4-{ 8-
azabicyclo[3.2.1]octan-8-y1}-8-fluoroquinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0237] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-
{hexahydro-1H-furo[3,4-c]pyrrol-5-yl } quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0238] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-
[(1S,4S)-2-oxa-5-azabicyclo[2.2.1]heptan-5-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-
ol;

[0239] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-
{3-oxa-6-azabicyclo[3.1.1]heptan-6-yl }quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0240] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-
[(1R,4R)-2-0xa-5-azabicyclo[2.2.1]heptan-5-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-
ol;

[0241] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -8-fluoro-4-
[(2R)-2-(hydroxymethyl)morpholin-4-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0242] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -8-fluoro-4-
[(2S)-2-(hydroxymethyl)morpholin-4-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0243] (8aS)-7-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-hexahydro-1H-

[1,3]oxazolo[3,4-a]piperazin-3-one;
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[0244] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)morpholine-2-carbonitrile;

[0245] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-4-[ (3R)-3-
ethylmorpholin-4-yl]-8-fluoroquinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0246] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -8-fluoro-4-
{2-oxa-5-azabicyclo[4.1.0]heptan-5-yl} quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0247] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta|b |pyridin-4a-yl |methoxy } -
8-fluoro-4-[(3R)-3-methylmorpholin-4-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0248] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)piperidine-4-carbonitrile;

[0249] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)piperidin-3-ol;

[0250] 7-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-7-azaspiro[3.5Jnonan-2-ol;

[0251] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-y1)-4-methylpiperidin-4-ol;

[0252] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-ylmethoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)piperidine-3-carbonitrile isomer 1;
[0253] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-ylmethoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoroquinazolin-4-yl)piperidine-3-carbonitrile isomer 2;
[0254] 5-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoroquinazolin-4-yl)-2-methyl-1;6,2,5-thiadiazepane-
1,1-dione;

[0255] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-4-[ (3S)-3-
ethylmorpholin-4-yl]-8-fluoroquinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0256] 1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)piperidin-4-ol;

[0257] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl | methoxy } -8-fluoro-4-(4-
methoxypiperidin-1-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0258] 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-3-azabicyclo[3.2.1]octan-8-0l,
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[0259] 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-8-methyl-3-azabicyclo[3.2.1]octan-
8-ol;

[0260] (8aS)-7-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy } -7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-
hexahydro-1H-[1,3]oxazolo[3,4-a]piperazin-3-one;

[0261] 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl1)-8-fluoroquinazolin-4-yl1)-3-azabicyclo[3.3.1]nonan-9-ol;
[0262] (3aR,5R,6aS)-2-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-

yl]methoxy }-7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen- 1-yl)-8-fluoroquinazolin-4-yl)-5-
(difluoromethyl)-octahydrocyclopenta[c]pyrrol-5-ol;

[0263] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-
[(3R)-3-(methoxymethyl)morpholin-4-yl]quinazolin-7-y1)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0264] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-
[(3S)-3-(methoxymethyl)morpholin-4-yl]quinazolin-7-y1)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0265] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-4-[4-
(dimethylphosphoryl)piperidin-1-yl]-8-fluoroquinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0266] (3aR,58,6aS)-2-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -
7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-5-methyl-
octahydrocyclopenta[c]pyrrol-5-ol;

[0267] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-[4-
(methoxymethyl)piperidin-1-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0268] 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-3-azabicyclo[3.1.1]heptan-6-ol;
[0269] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-
{9-oxa-3-azabicyclo[4.2.1]nonan-3-yl } quinazolin-7-y1)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0270] (3R)-1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy }-7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-
yD)piperidin-3-ol;

[0271] (3R)-1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl|methoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)piperidin-3-ol;

[0272] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-(6-
methyl-1,4-oxazepan-4-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
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[0273] (3S)-1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoroquinazolin-4-yl)piperidin-3-ol;

[0274] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl |methoxy } -
7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-6-methyl-1,4-
oxazepan-6-ol;

[0275] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-6-methyl-1,4-oxazepan-6-ol;
[0276] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-1,4-oxazepan-6-ol,

[0277] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoroquinazolin-4-yl)-1,4-oxazepan-6-ol,
[0278] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-(6-
methoxy-1,4-oxazepan-4-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0279] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl |methoxy } -
8-fluoro-4-(6-methoxy-1,4-oxazepan-4-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0280] 6-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
6-chloro-8-fluoro-4-{8-oxa-3-azabicyclo[3.2.1]octan-3-yl } quinazolin-7-yl)-4-methyl-5-
(trifluoromethyl)pyridin-2-amine;

[0281] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl |methoxy } -
8-fluoro-4-(morpholin-4-yl)quinazolin-7-yl)-5-ethylnaphthalen-2-ol;

[0282] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
8-fluoro-4-(morpholin-4-yl)quinazolin-7-yl)-5-ethylnaphthalen-2-ol,

[0283] (1S,4S)-5-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy }-7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-y1)-2,5-
diazabicyclo[2.2.1]heptan-3-one;

[0284] 1-[3-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } - 7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3,8-
diazabicyclo[3.2.1]octan-8-yl]-2,2,2-trifluoroethan-1-one;

[0285] 4-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -4-{ 8-
cyclopropanecarbonyl-3,8-diazabicyclo[3.2.1]octan-3-yl }-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-
5-ethynyl-6-fluoronaphthalen-2-ol;
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[0286] 4-(2-{[(2R, 7aS)-2-fluoro-hexahydro- 1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-[ 8-
(1-fluorocyclopropanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-yl |pyrido[4,3-d]pyrimidin-7-yl)-
5-ethynyl-6-fluoronaphthalen-2-ol;

[0287] 1-[3-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl jmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-3,8-
diazabicyclo[3.2.1]octane-8-carbonyl]cyclopropane-1-carbonitrile;

[0288] 4-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-[8-
(2-fluorocyclopropanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-yl]|pyrido[4,3-d]pyrimidin-7-yl)-
5-ethynyl-6-fluoronaphthalen-2-ol;

[0289] 4-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-4-[8-(2,2-
difluorocyclopropanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-yl]-8-fluoropyrido[4,3-
d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol isomer 1;

[0290] 4-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -4-[8-(2,2-
difluorocyclopropanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-y1]-8-fluoropyrido[4,3-
d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol isomer 2;

[0291] 4-(2-{[(4aS8, 7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl |methoxy } -
4-[8-(3,3-difluorocyclobutanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-y1]-8-fluoropyrido[4,3-
d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0292] 4-(2-{[(4aS8, 7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl |methoxy } -
4-{8-cyclopropanecarbonyl-3,8-diazabicyclo[3.2.1]octan-3-yl }-8-fluoropyrido[4,3-d]pyrimidin-
7-y1)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0293] 4-(4-{8-cyclopropanecarbonyl-3,8-diazabicyclo[3.2.1]octan-3-y1 } -8-fluoro-2-({ 1-
[(4-fluoropiperidin-1-yl)methyl]cyclopropyl }methoxy)pyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol,

[0294] 1-[3-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-

yl]methoxy }-7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-
4-y1)-3,8-diazabicyclo[3.2.1]octan-8-yl1]-2,2,2-trifluoroethan-1-one;

[0295] 4-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -4-[ 8-(4,4-
difluorocyclohexanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-yl]-8-fluoroquinazolin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol;

[0296] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-[8-
(oxane-4-carbonyl)-3,8-diazabicyclo[3.2.1]octan-3-yl]quinazolin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol,
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[0297] 1-[3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-y1)-3,8-
diazabicyclo[3.2.1]octan-8-y1]-2,2,2-trifluoroethan-1-one;

[0298] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-4-[8-(3,3-
difluorocyclobutanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-yl]-8-fluoroquinazolin-7-y1)-5-
ethynyl-6-fluoronaphthalen-2-ol;

[0299] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-4-{ 8-
cyclopropanecarbonyl-3,8-diazabicyclo[3.2.1]octan-3-yl }-8-fluoroquinazolin-7-yl)-5-ethynyl-6-
7-6fluoronaphthalen-2-ol;

[0300] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl | methoxy }-8-fluoro-4-{ 8-
[(1s,4s)-4-hydroxycyclohexanecarbonyl]-3,8-diazabicyclo[3.2.1]octan-3-yl } quinazolin-7-y1)-5-
ethynyl-6-fluoronaphthalen-2-ol;

[0301] 1-[3-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy }-7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-y1)-3,8-
diazabicyclo[3.2.1]octan-8-yl]-2,2,2-trifluoroethan-1-one;

[0302] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-ylJmethoxy } -
4-{8-cyclopropanecarbonyl-3,8-diazabicyclo[3.2.1]octan-3-yl } -8-fluoroquinazolin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol;

[0303] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-{ 8-
methanesulfonyl-3,8-diazabicyclo[3.2.1]octan-3-yl} quinazolin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0304] 6-(2-{[(4aS, 7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
6-chloro-4-[8-(3,3-difluorocyclobutanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-yl]-8-
fluoroquinazolin-7-yl)-4-methyl-5-(trifluoromethyl)pyridin-2-amine;

[0305] 1-[3-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy }-7-[6-amino-4-methyl-3-(trifluoromethyl)pyridin-2-y1]-6-chloro-8-fluoroquinazolin-
4-y1)-3,8-diazabicyclo[3.2.1]octan-8-yl1]-2,2,2-trifluoroethan-1-one;

[0306] 4-(2-{[(6'R,7'aR)-6'-fluoro-hexahydrospiro[cyclopropane-1,2'-pyrrolizine]-7'a-
yl]methoxy } -7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-
4-yl)-6-methyl-1,4-oxazepan-6-ol,

[0307] 1-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-3-
methylpiperidin-3-ol;
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[0308] 3-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta|b]pyridin-4a-yl jmethoxy } -
7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-3-
azabicyclo[3.2.1]octan-6-0l,

[0309] (BR)-1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy }-7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-
4-yl)piperidin-3-ol;

[0310] 4-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-ylJmethoxy } -
8-fluoro-4-[6-(hydroxymethyl)-1,4-oxazepan-4-yl|pyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol,

[0311] 1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl [methoxy } -
7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3-
methylpiperidin-3-ol;

[0312] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-{6-
oxa-3-azabicyclo[3.2.1]octan-3-yl} pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-
ol;

[0313] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-8-fluoro-4-(6-

methyl-1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0314] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
8-fluoro-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethyl-6-fluoronaphthalen-2-ol;
[0315] 4-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
8-fluoro-4-(5-methyl-1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol,

[0316] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl [methoxy } -
4-(azepan-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0317] 1-(2-{[(6'R,7'aR)-6"-fluoro-hexahydrospiro[cyclopropane-1,2'-pyrrolizine]-7'a-
yl]methoxy }-7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-
4-yl)-3-methylpiperidin-3-ol;

[0318] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-(5-
methyl-1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0319] (15,45)-5-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-2,5-
diazabicyclo[2.2.1]heptan-3-one;
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[0320] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
8-fluoro-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-chloronaphthalen-2-ol;

[0321] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
8-fluoro-4-{2-oxa-5-azabicyclo[4.1.0]heptan-5-yl } pyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0322] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-{ 2-
oxa-5-azabicyclo[4.1.0]heptan-5-yl } pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-
2-ol;

[0323] 4-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
8-fluoro-4-{1-methyl-1H,4H,5H,6H-pyrrolo[ 3,4-c]pyrazol-5-yl } pyrido[4,3-d]pyrimidin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol;

[0324] 5-ethynyl-6-fluoro-4-{8-fluoro-2-[(1-methyl-octahydro-1H-indol-3a-yl )methoxy]-
4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl }naphthalen-2-ol;

[0325] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
8-fluoro-4-{2-methyl-2H,4H,5H,6H-pyrrolo| 3,4-c]pyrazol-5-y1 } pyrido[4,3-d]pyrimidin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol;

[0326] 3-(2-{[(4a8,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3-
azabicyclo[3.2.1]octan-6-ol isomer 1;

[0327] 3-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3-
azabicyclo[3.2.1]octan-6-ol isomer 2;

[0328] 4-(2-{[(6'R, T'aR)-6'-fluoro-hexahydrospiro[cyclopropane-1,2'-pyrrolizine]-7'a-
yl]methoxy } -8-fluoro-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0329] 4-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-ylJmethoxy } -
4-(6,6-difluoro-1,4-oxazepan-4-yl1)-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol,

[0330] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-6-

methyl-1,4-oxazepan-6-ol;
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[0331] (4R)-4-[(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy }-7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-
yl)amino]pyrrolidin-2-one;

[0332] 4-[2-({1H,2H,3H,5H,9bH-benzo[a]pyrrolizin-9b-yl }methoxy)-8-fluoro-4-(1,4-
oxazepan-4-yl)quinazolin-7-yl]-5-ethynyl-6-fluoronaphthalen-2-ol;

[0333] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoroquinazolin-4-yl)-6-methyl-1,4-
oxazepan-6-ol;

[0334] 4-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
8-fluoro-4-[(1R,4R)-2-oxa-5-azabicyclo[2.2.1]heptan-5-yl|quinazolin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol,

[0335] 1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -

7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoroquinazolin-4-yl)-3-methylpiperidin-3-
ol;

[0336] 4-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -

8-fluoro-4-{2-methyl-2H,4H, SH,6H-pyrrolo| 3,4-c]pyrazol-5-yl } quinazolin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0337] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-6-methyl-1,4-oxazepan-6-ol,
[0338] 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-5-
methoxy-4-(1,4-oxazepan-4-yl)pyrido[4,3-d|pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0339] 4-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
8-fluoro-5-methoxy-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0340] (3R)-1-(2-{[(4aS§,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]lmethoxy } -8-fluoro-7-(3-hydroxynaphthalen-1-yl)pyrido[4,3-d]pyrimidin-4-y1)-3-
methylpiperidin-3-ol;

[0341] (3R)-1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy } -8-fluoro-7-[5-hydroxy-2-(propan-2-yl)phenyl|pyrido[4,3-d ]pyrimidin-4-y1)-3-
methylpiperidin-3-ol;

[0342] (3R)-1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy }-7-(2-cyclobutyl-5-hydroxyphenyl)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-3-
methylpiperidin-3-ol;
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[0343] (3R)-1-(2-{[(4aS§,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy }-7-(2-{bicyclo[1.1.1]pentan-1-yl }-5-hydroxyphenyl)-8-fluoropyrido[4,3-
d]pyrimidin-4-yl)-3-methylpiperidin-3-ol;

[0344] 5-(2-{[(4a8,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
8-fluoro-4-[(3R)-3-hydroxy-3-methylpiperidin-1-yl]pyrido[4,3-d]pyrimidin-7-yl)-1-
(difluoromethyl)-1,2-dihydropyridin-2-one;

[0345] 4-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-ylJmethoxy } -
8-fluoro-4-[(3R)-3-hydroxy-3-methylpiperidin-1-yl]pyrido[4,3-d]pyrimidin-7-yl)-2-
(difluoromethyl)-1,2-dihydroisoquinolin-1-one;

[0346] (3R)-1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy }-7-[ 1-(difluoromethoxy)isoquinolin-4-yl]-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-3-
methylpiperidin-3-ol;

[0347] 4-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-ylJmethoxy } -
8-fluoro-4-[(3R)-3-hydroxy-3-methylpiperidin-1-yl]pyrido[4,3-d]pyrimidin-7-yl)-2-
(difluoromethyl)-6-(trifluoromethyl)-1,2-dihydroisoquinolin-1-one;

[0348] (3R)-1-(2-{[(4aS§,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy }-7-[ 1-(difluoromethoxy)-6-(trifluoromethyl )isoquinolin-4-y1]-8-fluoropyrido[4,3-
d]pyrimidin-4-yl)-3-methylpiperidin-3-ol;

[0349] (3R)-1-(2-{[(4a§,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy } -8-fluoro-7-(3-hydroxynaphthalen-1-yl)quinazolin-4-y1)-3-methylpiperidin-3-ol,
[0350] (3R)-1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy } -8-fluoro-7-[5-hydroxy-2-(propan-2-yl)phenyl]quinazolin-4-yl)-3-methylpiperidin-
3-ol;

[0351] (3R)-1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy }-7-(2-cyclobutyl-5-hydroxyphenyl)-8-fluoroquinazolin-4-yl)-3-methylpiperidin-3-ol;
[0352] 4-(4-(2-oxa-5-azabicyclo[4.1.0]heptan-5-y1)-8-fluoro-2-(((4aS$,7aR)-1-
methyloctahydro-4aH-cyclopenta[b|pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-
ethyl-6-fluoronaphthalen-2-ol;

[0353] 1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)azepan-
4-0l;
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[0354] 5-ethyl-6-fluoro-4-(8-fluoro-2-(((6'R,7a'R)-6'-fluorodihydro-1'H,3'H-
spiro[cyclopropane-1,2'-pyrrolizin]-7a'(5'H)-yl)methoxy)-4-(1,4-oxazepan-4-yl)pyrido[4,3-
d]pyrimidin-7-yl)naphthalen-2-ol;

[0355] 5-ethynyl-6-fluoro-4-(8-fluoro-4-(2-methyl-1,4-oxazepan-4-yl)-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-
yl)naphthalen-2-ol isomer 1;

[0356] 5-ethynyl-6-fluoro-4-(8-fluoro-4-(2-methyl-1,4-oxazepan-4-yl)-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol isomer 2;

[0357] 4-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS, 7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-1,4-
oxazepan-6-ol;

[0358] 1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-2-(((4aS$,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-3-
methylazepan-3-ol;

[0359] 5-ethynyl-6-fluoro-4-(8-fluoro-4-(1,4-oxazepan-4-yl)-2-(((6'R,7a'R)-2,2,6'-
trifluorodihydro-1'H,3'H-spiro[cyclopropane-1,2'-pyrrolizin]-7a'(5'H)-yl)methoxy )pyrido[4,3-
d]pyrimidin-7-yl)naphthalen-2-ol isomer 1;

[0360] 5-ethynyl-6-fluoro-4-(8-fluoro-4-(1,4-oxazepan-4-yl)-2-(((6'R,7a'R)-2,2,6'-
trifluorodihydro-1'H,3'H-spiro[cyclopropane-1,2'-pyrrolizin]-7a'(5'H)-yl )methoxy)pyrido[4,3-
d]pyrimidin-7-yl)naphthalen-2-ol isomer 2;

[0361] 5-ethyl-6-fluoro-4-(8-fluoro-4-(6-(hydroxymethyl)-1,4-oxazepan-4-yl1)-2-
(((4a§,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-7-yl)naphthalen-2-ol;

[0362] 5-ethynyl-6-fluoro-4-(8-fluoro-4-(3-methyl-1,4-oxazepan-4-yl)-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol isomer 1;

[0363] 1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b|pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-3-
(fluoromethyl)piperidin-3-ol isomer 1;

[0364] 1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4a$, 7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-3-

(fluoromethyl)piperidin-3-ol isomer 2;
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[0365] 4-(2-(((4aS,7aR)-1-ethyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)-8-
fluoro-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
[0366] 5-ethyl-4-(2-(((4aS,7aR)-1-ethyloctahydro-4aH-cyclopenta[b]pyridin-4a-
yl)methoxy)-8-fluoro-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-6-fluoronaphthalen-2-
ol;
[0367] 2-(1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4as, 7aR)-1-

methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-
yl)piperidin-3-yl)acetonitrile;

[0368] 2-(1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen- 1-yl)-8-fluoro-2-(((4a$,7ak)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-3-
methylpiperidin-3-yl)acetonitrile;

[0369] 5-ethynyl-6-fluoro-4-(8-fluoro-4-(3-(hydroxymethyl)azepan-1-yl)-2-(((4aS,7aR)-
1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol isomer 1;

[0370] 4-(4-((S)-3-(2,2-difluoroethyl)piperidin-1-y1)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b|pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol;

[0371] 6-(difluoromethyl)-4-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-
2-(((4a8,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-4-yl)-1,4-oxazepan-6-ol;

[0372] 4-(2-(((4aS,7aR)-1-cyclopropyloctahydro-4aH-cyclopenta[b]pyridin-4a-
yl)methoxy)-8-fluoro-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0373] 2-(4-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen- 1-yl)-8-fluoro-2-(((4a$,7akR)-1-
methyloctahydro-4aH-cyclopenta[b |pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-1,4-
oxazepan-6-yl)acetonitrile isomer 1;

[0374] 2-(4-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4as, 7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-1,4-
oxazepan-6-yl)acetonitrile isomer 2;

[0375] 1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4a$,7aR)-1-
methyloctahydro-4aH-cyclopenta[b|pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-3-

(trifluoromethyl)piperidin-3-ol isomer 1;
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[0376] 1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-3-
(trifluoromethyl)piperidin-3-ol isomer 2;

[0377] 4-(7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b|pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-6-
methyl-1,4-oxazepan-6-ol;

[0378] 5-ethynyl-6-fluoro-4-(8-fluoro-2-(((2R,7aS)-2-fluorotetrahydro- 1 H-pyrrolizin-
7a(5H)-yl)methoxy)-4-(2-methyl-1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)naphthalen-2-ol
isomer 1;

[0379] 4-(4-(2-oxa-5-azabicyclo[4.1.0]heptan-5-yl)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b Jpyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-y1)-5-
ethynyl-6-fluoronaphthalen-2-ol;

[0380] 5-ethyl-6-fluoro-4-(8-fluoro-2-(((4as,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol,

[0381] 5-ethynyl-6-fluoro-4-(8-fluoro-2-(((2R,7aS5)-2-fluorotetrahydro-1H-pyrrolizin-
7a(5H)-yl)methoxy)-4-(5-methyl-1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)naphthalen-2-
ol;

[0382] 3-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4a$,7aR)-1-
methyloctahydro-4aH-cyclopenta[bpyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-3-
azabicyclo[3.2.1]octan-6-0l,

[0383] 5-ethynyl-6-fluoro-4-(8-fluoro-4-(5-methyl-1,4-oxazepan-4-yl)-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol,

[0384] 5-chloro-4-(8-fluoro-2-(((4as,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-
4a-yl)methoxy)-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)naphthalen-2-ol;

[0385] 5-ethynyl-6-fluoro-4-(8-fluoro-4-(5-methyl-1,4-oxazepan-4-yl)-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol,

[0386] 5-ethynyl-6-fluoro-4-(8-fluoro-2-(((2R,7a8)-2-fluorotetrahydro-1H-pyrrolizin-
7a(5H)-yl)methoxy)-4-(2-methyl-1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)naphthalen-2-ol

isomer 2;
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[0387] 1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-3-
methylazepan-3-ol;

[0388] 4-(4-(3-azabicyclo[3.2.1]octan-3-yl)-8-fluoro-2-(((4as,7aR)-1-methyloctahydro-
4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d ]pyrimidin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol;

[0389] 5-ethynyl-6-fluoro-4-(8-fluoro-4-(3-(hydroxymethyl)azepan-1-yl)-2-(((4aS,7aR)-
1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol isomer 2;

[0390] 4-(7-(8-Ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((2R,7aS)-2-
fluorotetrahydro-1H-pyrrolizin-7a(SH)-yl)methoxy)quinazolin-4-yl)-6-methyl-1,4-oxazepan-6-
ol;

[0391] 4-(7-(8-Ethyl-7-fluoro-3-hydroxynaphthalen-1-yl1)-8-fluoro-2-(((4as,7aR)-1-

methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)quinazolin-4-yl)-6-methyl-1,4-
oxazepan-6-ol;

[0392] 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
8-fluoro-5-methoxy-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethyl-6-
fluoronaphthalen-2-ol;

[0393] (3R)-1-(2-{[(4a§,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy }-7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-5-methoxypyrido[4,3-
d]pyrimidin-4-yl)-3-methylpiperidin-3-ol;

[0394] (B3R)-1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-5-methoxypyrido[4,3-d]pyrimidin-4-y1)-3-
methylpiperidin-3-ol;

[0395] 5-ethynyl-6-fluoro-4-(8-fluoro-5-methoxy-4-(1,4-oxazepan-4-y1)-2-(((6'R,7a'R)-
2,2,6'-trifluorodihydro-1'H,3'H-spiro[cyclopropane-1,2'-pyrrolizin]-7a'(5'H)-
yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)naphthalen-2-ol isomer 1;

[0396] 5-ethynyl-6-fluoro-4-(8-fluoro-5-methoxy-4-(1,4-oxazepan-4-yl)-2-(((6'R,7a'R)-
2,2,6'-trifluorodihydro-1'H,3'H-spiro[cyclopropane-1,2'-pyrrolizin]-7a'(5'H)-
yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)naphthalen-2-ol isomer 2;

[0397] 4-(4-((1R,4R)-2-oxa-5-azabicyclo[2.2.1]heptan-5-y1)-8-fluoro-2-(((2R, 7aS)-2-
fluorotetrahydro-1H-pyrrolizin-7a(SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-7-yl1)-5-
ethynyl-6-fluoronaphthalen-2-ol;
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[0398] (R)-1-(7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-5-methoxy-2-
(((4a8,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-4-yl)-3-methylpiperidin-3-ol;

[0399] 4-(4-((1R,4R)-2-oxa-5-azabicyclo[2.2.1]heptan-5-yl)-8-fluoro-2-(((2R, 7aS)-2-
fluorotetrahydro-1H-pyrrolizin-7a(SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-7-yl)-5-
ethyl-6-fluoronaphthalen-2-ol;

[0400] (R)-1-(7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-yl1)-8-fluoro-2-(((2R, 7aS)-2-
fluorotetrahydro-1H-pyrrolizin-7a(5SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-4-y1)-3-
methylpiperidin-3-ol;

[0401] 4-(4-((1R,4R)-2-oxa-5-azabicyclo[2.2. 1 [heptan-5-yl)-8-fluoro-5-methoxy-2-
(((4a8,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-7-yl)-5-ethyl-6-fluoronaphthalen-2-ol;

[0402] 4-(4-(6,6-difluoro-1,4-oxazepan-4-yl)-8-fluoro-2-(((2R, 7aS)-2-fluorotetrahydro-
1H-pyrrolizin-7a(5H)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol,

[0403] 4-(4-(6,6-difluoro-1,4-oxazepan-4-yl)-8-fluoro-5-methoxy-2-(((4as,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol;

[0404] 4-(4-(2-oxa-5-azabicyclo[4.1.0]heptan-5-y1)-8-fluoro-2-(((2R,7aS)-2-
fluorotetrahydro-1H-pyrrolizin-7a(SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol;

[0405] 4-(4-(2-oxa-5-azabicyclo[4.1.0]heptan-5-y1)-8-fluoro-5-methoxy-2-(((4as,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-y1)-5-
ethynyl-6-fluoronaphthalen-2-ol;

[0406] 4-(4-((1R,4R)-2-oxa-5-azabicyclo[2.2.1]heptan-5-y1)-8-fluoro-5-methoxy-2-
(((4a8,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

[0407] 5-ethynyl-6-fluoro-4-(8-fluoro-4-(6-fluoro-6-methyl-1,4-oxazepan-4-yl)-2-
(((4a8,7aR)-1-methyloctahydro-4aH-cyclopenta[b|pyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-7-yl)naphthalen-2-ol;

[0408] 3-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS, 7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-3-
azabicyclo[4.1.0]heptan-1-ol;



WO 2024/040109 PCT/US2023/072298

- 105 -
[0409] 4-(8-fluoro-2-(((2R,7aS)-2-fluorotetrahydro-1H-pyrrolizin-7a(5H)-yl)methoxy)-7-
(4-(trifluoromethyl)-1H-indol-3-yl)pyrido[4,3-d]pyrimidin-4-y1)-6-methyl-1,4-oxazepan-6-ol,
[0410] 1-(8-fluoro-2-(((2R, 7aS)-2-fluorotetrahydro- 1H-pyrrolizin-7a(5SH)-yl )methoxy)-7-
(4-(trifluoromethyl)-1H-indol-3-yl)pyrido[4,3-d]pyrimidin-4-yl)-3-(trifluoromethyl)piperidin-3-
ol;
[0411] 1-(8-fluoro-2-(((2R,7aS)-2-fluorotetrahydro-1H-pyrrolizin-7a(5SH)-yl)methoxy)-7-
(4-(trifluoromethyl)-1H-indol-3-yl)pyrido[4,3-d]pyrimidin-4-yl)-3-(trifluoromethyl )piperidin-3-
ol;
[0412] 4-(8-fluoro-2-(((2R,7aS)-2-fluorotetrahydro- 1H-pyrrolizin-7a(SH)-yl)methoxy)-7-

(4-(trifluoromethyl)-1H-indol-3-yl)pyrido[4,3-d]pyrimidin-4-yl)-1,4-oxazepane;

[0413] 3-(difluoromethyl)-1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-
2-(((4aS,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-4-yl)piperidin-3-ol;

[0414] 3-(difluoromethyl)-1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-
2-(((4aS,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-4-yl)piperidin-3-ol;

[0415] 5-ethynyl-6-fluoro-4-(8-fluoro-2-(((35,4aS,7aR)-3-fluoro-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-
yl)naphthalen-2-ol;

[0416] 5-ethynyl-6-fluoro-4-(8-fluoro-2-(((4aS,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)-4-(1,4-oxazocan-4-yl)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol,

[0417] (3R)-1-(7-(5-chloro-6-methyl-1H-indazol-4-y1)-8-fluoro-2-(((4aS)-1-
methyloctahydro-4aH-cyclopenta[b Jpyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-3-
methylpiperidin-3-ol;

[0418] 6-cyclopropyl-4-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen- 1-y1)-8-fluoro-2-
(((4aS,7aR)-1-methyloctahydro-4aH-cyclopenta[bpyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-4-yl)-1,4-oxazepan-6-ol;

[0419] 1-(7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4as,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)quinazolin-4-y1)-3-
(trifluoromethyl)piperidin-3-ol;
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[0420] (R)-1-(7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4as,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)quinazolin-4-y1)-3-methylpiperidin-
3-ol;

[0421] (3R)-1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-((1-
methyloctahydro-3aH-indol-3a-yl)methoxy)quinazolin-4-yl)-3-methylpiperidin-3-ol;

[0422] 1-(7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)quinazolin-4-yl)-3-
(trifluoromethyl)piperidin-3-ol;

[0423] 1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4a$, 7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)quinazolin-4-yl)-3-
(trifluoromethyl)piperidin-3-ol;

[0424] 1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)quinazolin-4-yl)-3-
(trifluoromethyl)piperidin-3-ol;

[0425] (3R)-1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-((1-
methyloctahydro-3aH-indol-3a-yl)methoxy)quinazolin-4-yl)-3-methylpiperidin-3-ol;

[0426] 3-(difluoromethyl)-1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-
5-methoxy-2-(((4a$,7aR)-1-methyloctahydro-4aH-cyclopenta[bpyridin-4a-
yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)piperidin-3-ol;

[0427] 3-(difluoromethyl)-1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-
5-methoxy-2-(((4aS$,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-

yDmethoxy )pyrido[4,3-d]pyrimidin-4-yl)piperidin-3-ol;

[0428] (4aS,7aR)-4a-(((7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-4-((R)-
3-hydroxy-3-methylpiperidin-1-yl)-5-methoxypyrido[4,3-d]pyrimidin-2-yl)oxy)methyl)-1-
methyloctahydro-1H-cyclopenta[b]pyridine 1-oxide;

[0429] 1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-5-methoxy-2-
(((4aS,7aR)-1-methyloctahydro-4aH-cyclopenta[bpyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-4-y1)-3-(trifluoromethyl)piperidin-3-ol,

[0430] 5-ethynyl-6-fluoro-4-(8-fluoro-5-methyl-2-(((4a$,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol,
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[0431] 1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-5-methoxy-2-
(((4a8,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-4-yl)-3-(trifluoromethyl)piperidin-3-ol;

[0432] 4-(2-(((4aS,7aR)-1-cyclopropyloctahydro-4aH-cyclopenta[b]pyridin-4a-
yl)methoxy)-8-fluoro-5-methoxy-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-
6-fluoronaphthalen-2-ol;

[0433] 4-(5-(difluoromethoxy)-8-fluoro-2-(((4aS,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol;

[0434] (R)-1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-5-methoxy-2-
(((4a8,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-4-yl)-3-(fluoromethyl)piperidin-3-ol;

[0435] (R)-1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((2R,7aS)-2-
fluorotetrahydro-1H-pyrrolizin-7a(SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-4-y1)-3-
(fluoromethyl)piperidin-3-ol;

[0436] 5-ethynyl-6-fluoro-4-(8-fluoro-2-(((4aS,7aR)-3-fluoro-1-(methyl-d3)octahydro-
4aH-cyclopenta[b]pyridin-4a-yl)methoxy)-5-methoxy-4-(1,4-oxazepan-4-yl)pyrido[4,3-
d]pyrimidin-7-yl)naphthalen-2-ol;

[0437] 5-ethynyl-6-fluoro-4-(8-fluoro-2-(((4as,7aR)-3-fluoro-1-(methyl-d3)octahydro-
4aH-cyclopenta[b]pyridin-4a-yl)methoxy)-5-methoxy-4-(1,4-oxazepan-4-yl)pyrido[4,3-
d]pyrimidin-7-yl)naphthalen-2-ol;

[0438] 4-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((2R,7aS)-2-
fluorotetrahydro-1H-pyrrolizin-7a(5H)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-4-y1)-6-
methyl-1,4-oxazepan-6-ol;

[0439] 5-ethynyl-6-fluoro-4-(8-fluoro-5-methoxy-2-(((4aS$,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)-4-(1,4-oxazocan-4-yl)pyrido[4,3-d]pyrimidin-7-
yl)naphthalen-2-ol;

[0440] 5-ethynyl-6-fluoro-4-(8-fluoro-2-(((3R,4aS,7aR)-3-fluoro-1-methyloctahydro-
4aH-cyclopenta[b]pyridin-4a-yl)methoxy)-5-methoxy-4-(1,4-oxazepan-4-yl)pyrido[4,3-
d]pyrimidin-7-yl)naphthalen-2-ol;

[0441] 5-ethynyl-6-fluoro-4-(8-fluoro-2-(((35,4a8, 7aR)-3-fluoro-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)-5-methoxy-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-
7-ylnaphthalen-2-ol;
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[0442] 1-(7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-2-(((2R, 7a8$)-2-
fluorotetrahydro-1H-pyrrolizin-7a(SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-4-y1)-3-
(trifluoromethyl)piperidin-3-ol;

[0443] 1-(7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((2R, 7aS)-2-
fluorotetrahydro-1H-pyrrolizin-7a(SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-4-yl)-3-
(trifluoromethyl)piperidin-3-ol;

[0444] 1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((2R,7aS)-2-
fluorotetrahydro-1H-pyrrolizin-7a(5SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-4-y1)-3-
(trifluoromethyl)piperidin-3-ol;

[0445] 1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((2R,7aS)-2-
fluorotetrahydro-1H-pyrrolizin-7a(SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-4-y1)-3-
(trifluoromethyl)piperidin-3-ol;

[0446] 5-ethynyl-6-fluoro-4-(8-fluoro-5-methoxy-2-(((4aS,7aR)-1-(methyl-d3)octahydro-
4aH-cyclopenta[b]pyridin-4a-yl)methoxy)-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol,

[0447] (R)-1-(2-((1'H,3'H,5'H-dispiro[ cyclopropane-1,2'-pyrrolizine-6',1"-cyclopropan]-
7a'(7'H)-yl)methoxy)-7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-5-
methoxypyrido[4,3-d]pyrimidin-4-yl)-3-methylpiperidin-3-ol;

[0448] 4-(4-(2-oxa-5-azabicyclo[4.1.0]heptan-5-y1)-8-fluoro-2-(((2R,7aS)-2-
fluorotetrahydro-1H-pyrrolizin-7a(SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol;

[0449] 4-(4-(2-oxa-5-azabicyclo[4.1.0]heptan-5-y1)-8-fluoro-5-methoxy-2-(((4as,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-y1)-5-
ethynyl-6-fluoronaphthalen-2-ol;

[0450] (3R)-1-(7-(5-chloro-6-methyl-1H-indazol-4-yl)-8-fluoro-2-(((2R, 7aS)-2-
fluorotetrahydro-1H-pyrrolizin-7a(SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-4-y1)-3-
methylpiperidin-3-ol, and

[0451] 4-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-6-methyl-
1,4-oxazepan-6-ol;

or a pharmaceutically acceptable salt thereof.
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[0452] In some aspects, the present disclosure provides an atropisomer of a compound of
any of the prior aspects. In certain embodiments, the compound is a stable atropisomer as described

herein.

DETAILED DESCRIPTION

[0453] Unless otherwise indicated, any atom with unsatisfied valences is assumed to have
hydrogen atoms sufficient to satisfy the valences.

[0454] The singular forms “a,” “an,” and “the” include plural referents unless the context
dictates otherwise.

[0455] As used herein, the term “or” is a logical disjunction (i.e., and/or) and does not
indicate an exclusive disjunction unless expressly indicated such as with the terms “either,”

2«

“unless,” “alternatively,” and words of similar effect.

[0456] As used herein, the phrase “or a pharmaceutically acceptable salt thereof” refers to
at least one compound, or at least one salt of the compound, or a combination thereof. For example,
“a compound of Formula (I) or a pharmaceutically acceptable salt thereof” includes, but is not
limited to, a compound of Formula (I), two compounds of Formula (I), a pharmaceutically
acceptable salt of a compound of Formula (I), a compound of Formula (I) and one or more
pharmaceutically acceptable salts of the compound of Formula (I), and two or more
pharmaceutically acceptable salts of a compound of Formula (I).

[0457] The term “Cx-Csalkenyl,” as used herein, refers to a group derived from a
hydrocarbon containing two to four carbon atoms and one double bond.

[0458] The term “Ci-Csalkoxy,” as used herein, refers to a C1-Csalkyl group attached to
the parent molecular moiety through an oxygen atom.

[0459] The term “Ci-Csalkoxy,” as used herein, refers to a C1-Csalkyl group attached to
the parent molecular moiety through an oxygen atom.

[0460] The term “C1-CsalkoxyCi1-Csalkyl,” as used herein, refers to a Ci-Csalkoxy group
attached to the parent molecular moiety through a C1-Csalkyl group.

[0461] The term “C1-CealkoxyCi1-Csalkyl,” as used herein, refers to a Ci-Csalkoxy group
attached to the parent molecular moiety through a Ci1-Csalkyl group.

[0462] The term “Ci-Csalkoxycarbonyl,” as used herein, refers to a Ci1-Csalkoxy group

attached to the parent molecular moiety through a carbonyl group.
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[0463] The term “C1-Csalkyl,” as used herein, refers to a group derived from a straight or
branched chain saturated hydrocarbon containing from one to three carbon atoms.

[0464] The term “C1-Cosalkyl,” as used herein, refers to a group derived from a straight or
branched chain saturated hydrocarbon containing from one to six carbon atoms.

[0465] The term “(C1-Csalkyl)amino,” as used herein, refers to R-NH, wherein R is a Ci-
Csalkyl group.

[0466] The term *““(Ci-Cesalkyl)aminoCi-Csalkyl,” as used herein, refers to a(Ci-
Coalkyl)amino group attached to the parent molecular moiety through a Ci-Csalkyl group.

[0467] The term “Ci1-Csalkylcarbonyl,” as used herein, refers to a Ci-Csalkyl group
attached to the parent molecular moiety through a carbonyl group.

[0468] The term “Ci-Csalkylene,” as used herein, refers to a divalent straight chain
saturated hydrocarbon containing from one to three carbon atoms,

[0469] The term “haloCi1-Csalkylcarbonyl,” as used herein, refers to a haloC1-Csalkyl
group attached to the parent molecular moiety through a carbonyl group. In some aspects, the
haloC1-Csalkylcarbonyl is —C(O)CFs.

[0470] The term “C:-Csalkynyl,” as used herein, refers to a group derived from a

hydrocarbon containing two to four carbon atoms and one triple bond.

[0471] Ther term “Cz-Csalkynyloxy,” as used herein, refers to a C2-Caalkynyl group
attached to the parent molecular moiety through an oxygen atom.
[0472] The term “amino,” as used herein, refers to -NHa.
[0473] The term “aminoCi-Csalkyl,” as used herein, refers to an amino group attached to

the parent molecular moiety through a C1-Csalkyl group.

[0474] The term “aryl,” as used herein, refers to a phenyl group, or a bicyclic or tricyclic
ring system wherein at least one of the rings is a phenyl group. Bicyclic and tricyclic fused ring
systems consist of a phenyl group fused to a four- to eight-membered aromatic or non-aromatic
monocyclic or bicyclic fused or spirocyclic ring system. The aryl groups of the present disclosure
can be attached to the parent molecular moiety through any substitutable carbon atom in the group.
Representative examples of aryl groups include, but are not limited to, indanyl, indenyl, naphthyl,
phenyl, tetrahydronaphthyl, and 2',3'-dihydrospiro(cyclopropane-1,1'-indenyl).

[0475] The term “arylCi-Cesalkyl,” as used herein refers to an aryl group attached to the
parent molecular moiety through a Ci1-Cealkyl group.

[0476] The term “carboxy,” as used herein, refers to —CO2H.
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[0477] The term “carboxyCi-Csalkyl,” as used herein, refers to a Ci-Csalkyl group
substituted with one, two, or three carboxy groups.
[0478] The term “cyano,” as used herein, refers to —CN.
[0479] The term “cyanoCi-Csalkoxy,” as used herein, refers to a Ci-Csalkoxy group

substituted by a cyano group.

[0480] The term “Cs-Cacycloalkyl,” as used herein, refers to a saturated monocyclic
hydrocarbon ring system having three or four carbon atoms and zero heteroatoms (e.g.,
cyclopropyl, cyclobutyl).

[0481] The term “C3-Cocycloalkyl,” as used herein, refers to a saturated monocyclic or
bicyclic hydrocarbon ring system having three to six carbon atoms and zero heteroatoms (e.g.,
cyclopropyl, cyclobutyl, cyclopentyl, bicyclo[1.1.1]pentanyl, cyclohexyl).

[0482] The term “Cs-Cscycloalkyl,” as used herein, refers to a saturated monocyclic or
bicyclic hydrocarbon ring system having three, four, five, six, seven, or eight carbon atoms and
zero heteroatoms (e.g., cyclopropyl, cyclobutyl, cyclopentyl, bicyclo[1.1.1]pentanyl). In some
embodiments, the C3-Cscycloalkyl is fused to a heterocyclyl or heteroaryl, as described herein.
[0483] The term “C3-CescycloalkylCi-Cesalkyl,” as used herein, refers to a Cs3-Cscycloalkyl
(e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl) attached to the parent molecular moiety
through a Ci-Csalkyl group.

[0484] The term “Cs-Cscycloalkylcarbonyl,” as used herein, refers to a C3-Cecycloalkyl
group (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl) attached to the parent molecular

moiety through a carbonyl group.

[0485] The term “di(C1-Cesalkyl)amino,” as used herein, refers to -NR?R?, wherein R and
R? are the same or different C1-Csalkyl groups.

[0486] The term “di(Ci-Csalkyl)aminoCa-Cealkyl,” as used herein, refers to —(Ca-
Cealkyl)NR?R?, wherein R” and R? are the same or different Ci-Csalkyl groups.

[0487] The term “dimethylphosphino,” as used herein, refers to —P(O)(CHz)a.

[0488] The term “dimethylsulfonamide,” as used herein, refers to -S(O)N(CHs)a.

[0489] The terms “halo” and “halogen,” as used herein, refer to F, Cl, Br, or L.

[0490] The term “haloCi-Csalkoxy,” as used herein, refers to a Ci-Csalkoxy group

substituted with one, two, or three halogen atoms.
[0491] The term “haloC1-Csalkyl,” as used herein, refers to a C1-Csalkyl group substituted

with one, two, or three halogen atoms.
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[0492] The term “haloC1-Csalkyl,” as used herein, refers to a C1-Csalkyl group substituted
with one, two, or three halogen atoms.
[0493] The term “heteroaryl,” as used herein, refers to an aromatic five- or six-membered

ring where at least one atom is selected from N, O, and S, and the remaining atoms are carbon.
The term “heteroaryl” also includes bicyclic systems where a heteroaryl ring is fused to a four- to
six-membered aromatic or non-aromatic ring containing zero, one, or two additional heteroatoms
selected from N, O, and S; and tricyclic systems where a bicyclic system is fused to a four- to six-
membered aromatic or non-aromatic ring containing zero, one, or two additional heteroatoms
selected from N, O, and S. The heteroaryl groups are attached to the parent molecular moiety
through any substitutable carbon or nitrogen atom in the group. Representative examples of
heteroaryl groups include, but are not limited to, alloxazine, benzo[1,2-d'4,5-d’[bisthiazole,
benzoxadiazolyl, benzoxazolyl, benzofuranyl, benzothienyl, furanyl, imidazolyl, indazolyl,
indolyl, isoxazolyl, isoquinolinyl, isothiazolyl, naphthyridinyl, oxadiazolyl, oxazolyl, purine,
pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyrazolyl, pyrrolyl, quinolinyl, thiazolyl,
thienopyridinyl, thienyl, triazolyl, thiadiazolyl, and triazinyl.

[0494] The term “heteroarylCi-Csalkyl, as used herein, refers to a heteroaryl group
attached to the parent molecular moiety through a Ci1-Csalkyl group.

[0495] The term “heterocyclyl,” as used herein, refers to a four-, five-, six-, seven-, eight-
, hine-, ten-, eleven-, or twelve-membered saturated or partially unsaturated ring containing one,
two, or three heteroatoms independently selected from nitrogen, oxygen, and sulfur. The term
“heterocyclyl” also includes groups in which the heterocyclyl ring is fused to one, two, or three
four- to six-membered aromatic or non-aromatic carbocyclic rings or monocyclic heterocyclyl
groups. The term “heterocyclyl” also includes monocyclic or polycyclic heterocyclyl group as
described above which are further substituted with one or more spirocyclic groups that are
attached to the heterocyclyl group through a spiro carbon. Examples of heterocyclyl groups
include, but are not limited to, dihydro-1'H,3'H,5'H-dispiro[cyclopropane-1,2'-pyrrolizine-6',1"-
cyclopropane], hexahydro-2H-1,4-dioxa-2al-azacyclopenta[cd]pentalenyl,
hexahydropyrrolizinyl, indolinyl, morpholinyl, octahydroindolizinyl, octahydroquinolizinyl,
piperazinyl, piperidinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, oxetanyl, azetidinyl,
thiatanyl, thiolanyl, thienyl, 1,2-dioxanyl, 1,4-dioxanyl, triemethylenyl oxide, thiazolinyl,
imidazolidinyl, homopiperazinyl, pyrrolinyl, tetrahydrothiofuranyl, pyranyl, and
thiomorpholinyl. The term “4- to 6-membered heterocyclyl,” refers to those “heterocyclyl”

groups described above that include four, five, or six members in the ring.
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[0496] In particular, when R’ is a five- to ten-membered monocyclic, bicyclic, or tricyclic
ring containing one nitrogen atom and optionally containing one to three additional heteroatoms
selected from the group consisting of oxygen or nitrogen, wherein the ring contains zero to three
double bonds the bicyclic or tricyclic ring can be formed by fusion of an additional ring or the
additional ring can be a spiro ring. Similarly, when R¢ and RY, together with the nitrogen atom to
which they are attached, form a five- to ten-membered ring monocyclic, bicyclic or tricyclic ring
optionally containing one to three additional heteroatoms selected from the group consisting of
nitrogen, oxygen, and sulfur, the bicyclic or tricyclic ring can be formed by fusion of a second ring

or the second ring can be a spiro ring, similar to as described in the preceding paragraph.

[0497] The term “heterocyclylCi-Csalkyl,” as used herein, refers to a heterocyclyl group
attached to the parent molecular moiety through a C1-Csalkyl group.

[0498] The term “heterocyclylCi-Csalkyl,” as used herein, refers to a heterocyclyl group
attached to the parent molecular moiety through a C1-Csalkyl group.

[0499] The term “hydroxy,” as used herein, refers to -OH.

[0500] The term “hydroxyCi-Csalkyl,” as used herein, refers to a hydroxy group attached
to the parent molecular moiety through a Ci-Csalkyl group.

[0501] The term “hydroxyCi-Csalkyl,” as used herein, refers to a hydroxy group attached
to the parent molecular moiety through a Ci-Cealkyl group.

[0502] The term “methylsulfonyl,” as used herein, refers to —S(0)2CHs.

[0503] The term “oxo0,” as used herein, refers to =0.

[0504] The term “tetrahydropyranylcarbonyl,” as used herein, refers a tetrahydropyranyl

group attached to the parent molecular moiety through a carbonyl group. The carbonyl can be
attached to the tetrahydropyranyl moiety at any suitable position, such as the 1-, 2-, 3-, or 4-
position. In an aspect, the carbonyl is attached to the tetrahydropyranyl group at the 4-position.
[0505] An additional aspect of the subject matter described herein is the use of the disclosed
compounds as radiolabeled ligands for development of ligand binding assays or for monitoring of
in vivo adsorption, metabolism, distribution, receptor binding or occupancy, or compound
disposition. For example, a compound described herein can be prepared using a radioactive isotope
and the resulting radiolabeled compound can be used to develop a binding assay or for metabolism
studies. Alternatively, and for the same purpose, a compound described herein can be converted to
a radiolabeled form by catalytic tritiation using methods known to those skilled in the art.

[0506] Certain compounds of the present disclosure exist as stereoisomers. It should be

understood that when stereochemistry is not specified, the present disclosure encompasses all
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stereochemical isomeric forms, or mixtures thereof, which possess the ability inhibit mutant
KRAS. Individual stereoisomers of compounds can be prepared synthetically from commercially
available starting materials which contain chiral centers or by preparation of mixtures of
enantiomeric products followed by separation such as conversion to a mixture of diastereomers
followed by separation or recrystallization, chromatographic techniques, or direct separation of
enantiomers on chiral chromatographic columns. Starting compounds of particular stereochemistry
are either commercially available or can be made and resolved by techniques known in the art.
[0507] Certain compounds of the present disclosure exist as atropisomers. The term
“atropisomers” refers to conformational stereoisomers which occur when rotation about a single
bond in the molecule is prevented, or greatly slowed, as a result of steric interactions with other
parts of the molecule and the substituents at both ends of the single bond are asymmetrical (i.e.,
optical activity arises without requiring an asymmetric carbon center or stereocenter). Where the
rotational barrier about the single bond is high enough, and interconversion between conformations
is slow enough, separation and isolation of the isomeric species may be permitted. Atropisomers
are enantiomers (or epimers) without a single asymmetric atom.

[0508] The atropisomers can be considered stable if the barrier to interconversion is high
enough to permit the atropisomers to undergo little or no interconversion at room temperature for
at least a week. In some aspects the atropisomers undergo little or no interconversion at room
temperature for at least a year. In some aspects, an atropisomeric compound of the disclosure does
not undergo more than about 5% interconversion to its opposite atropisomer at room temperature
during one week when the atropisomeric compound is in substantially pure form, which is
generally a solid state. In some aspects, an atropisomeric compound of the disclosure does not
undergo more than about 5% interconversion to its opposite atropisomer at room temperature
(approximately 25 °C) during one year. In some aspects, the atropisomeric compounds of the
disclosure are stable enough to undergo no more than about 5% interconversion in an aqueous
pharmaceutical formulation held at 0 °C for at least one week. The present chemical entities,
pharmaceutical compositions and methods are meant to include all such possible atropisomers,
including racemic mixtures, diastereomeric mixtures, epimeric mixtures, optically pure forms of
single atropisomers, and intermediate mixtures.

[0509] The energy barrier to thermal racemization of atropisomers may be determined by
the steric hindrance to free rotation of one or more bonds forming a chiral axis. Certain biaryl
compounds exhibit atropisomerism where rotation around an interannular bond lacking C2

symmetry is restricted. The free energy barrier for isomerization (enantiomerization) is a measure
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of the stability of the interannular bond with respect to rotation. Optical and thermal excitation can
promote racemization of such isomers, dependent on electronic and steric factors.

[0510] Ortho-substituted biaryl compounds may exhibit this type of conformational,
rotational isomerism. Such biaryls are enantiomeric, chiral atropisomers where the sp’>~sp? carbon-
carbon, interannular bond between the aryl rings has a sufficiently high energy barrier to prevent

free rotation, and where substituents W! # W2 and W3 # W* render the molecule asymmetric.

w! w!
we w4
w2 w2

[0511] The steric interaction between WL:W3 WL W* and/or W2 W* W2:W? is large
enough to make the planar conformation an energy maximum. Two non-planar, axially chiral
enantiomers then exist as atropisomers when their interconversion is slow enough such that they
can be isolated free of each other. Bold lines and dashed lines in the figures shown above indicate
those moieties, or portions of the molecule, which are sterically restricted due to a rotational energy
barrier. Balded moieties exist orthogonally above the plane of the page, and dashed moieties exist
orthogonally below the plane of the page. The 'flat' part of the molecule (the left ring in each of the
two depicted biaryls) is in the plane of the page.

[0512] The pharmaceutical compositions of the disclosure can include one or more
pharmaceutically acceptable salts. A “pharmaceutically acceptable salt” refers to a salt that retains
the desired biological activity of the parent compound and does not impart any undesired
toxicological effects (see e.g., Berge, S M. et al., J. Pharm. Sci., 66:1-19 (1977)). The salts can be
obtained during the final isolation and purification of the compounds described herein, or
separately be reacting a free base function of the compound with a suitable acid or by reacting an
acidic group of the compound with a suitable base. Acid addition salts include those derived from
nontoxic inorganic acids, such as hydrochloric, nitric, phosphoric, sulfuric, hydrobromic,
hydroiodic, phosphorous and the like, as well as from nontoxic organic acids such as aliphatic
mono- and dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy alkanoic acids, aromatic
acids, aliphatic and aromatic sulfonic acids and the like. Base addition salts include those derived

from alkaline earth metals, such as sodium, potassium, magnesium, calcium and the like, as well
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as from nontoxic organic amines, such as N,N'-dibenzylethylenediamine, N-methylglucamine,

chloroprocaine, choline, diethanolamine, ethylenediamine, procaine and the like.

Pharmaceutical Compositions

[0513] In another aspect, the present disclosure provides a composition, e.g., a
pharmaceutical composition, containing one or a combination of the compounds described within
the present disclosure, formulated together with a pharmaceutically acceptable carrier.
Pharmaceutical compositions of the disclosure also can be administered in combination therapy,
i.e., combined with other agents, as described herein.

[0514] As used herein, “pharmaceutically acceptable carrier” includes any and all solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption delaying
agents, and the like that are physiologically compatible. In some aspects, the carrier is suitable for
intravenous, intramuscular, subcutaneous, parenteral, spinal or epidermal administration (e.g., by
injection or infusion). Depending on the route of administration, the active compound can be coated
in a material to protect the compound from the action of acids and other natural conditions that can
inactivate the compound.

[0515] The pharmaceutical compositions of the present disclosure can be administered via
one or more routes of administration using one or more of a variety of methods known in the art.
As will be appreciated by the skilled artisan, the route and/or mode of administration will vary
depending upon the desired results. In some aspects, the routes of administration for compounds
of the disclosure include intravenous, intramuscular, intradermal, intraperitoneal, subcutaneous,
spinal or other parenteral routes of administration, for example by injection or infusion. The phrase
“parenteral administration” as used herein means modes of administration other than enteral and
topical administration, usually by injection, and includes, without limitation, intravenous,
intramuscular, intraarterial, intrathecal, intracapsular, intraorbital, intracardiac, intradermal,
intraperitoneal, transtracheal, subcutaneous, subcuticular, intraarticular, subcapsular,
subarachnoid, intraspinal, epidural and intrasternal injection and infusion.

[0516] Sterile injectable solutions can be prepared by incorporating the active compound
in the required amount in an appropriate solvent with one or a combination of ingredients
enumerated above, as required, followed by sterilization microfiltration. Generally, dispersions are
prepared by incorporating the active compound into a sterile vehicle that contains a basic dispersion
medium and the required other ingredients from those enumerated above. In the case of sterile

powders for the preparation of sterile injectable solutions, some methods of preparation are reduced
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pressure drying and freeze-drying (lyophilization) that yield a powder of the active ingredient plus
any additional desired ingredient from a previously sterile-filtered solution thereof.

[0517] Examples of suitable aqueous and non-aqueous carriers that can be employed in the
pharmaceutical compositions of the disclosure include water, ethanol, polyols (such as glycerol,
propylene glycol, polyethylene glycol, and the like), and suitable mixtures thereof, vegetable oils,
and injectable organic esters. Proper fluidity can be maintained, for example, by the use of coating
materials, such as lecithin, by the maintenance of the required particle size in the case of
dispersions, and by the use of surfactants.

[0518] Pharmaceutically acceptable carriers include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous preparation of sterile injectable solutions
or dispersion. The use of such media and agents for pharmaceutically active substances is known
in the art. Except insofar as any conventional media or agent is incompatible with the active
compound, use thereof in the pharmaceutical compositions of the disclosure is contemplated.
Supplementary active compounds can also be incorporated into the compositions.

[0519] Therapeutic compositions typically must be sterile and stable under the conditions
of manufacture and storage. The composition can be formulated as a solution or as a liquid with
ordered structure suitable to high drug concentration. The carrier can be a solvent or dispersion
medium containing, for example, water, ethanol, polyol (for example, glycerol, propylene glycol,
and liquid polyethylene glycol, and the like), and suitable mixtures thereof. The proper fluidity can
be maintained, for example, by the use of a coating such as lecithin, by the maintenance of the
required particle size in the case of dispersion and by the use of surfactants. In many cases, it will
be desirable to include isotonic agents, for example, sugars, polyalcohols such as mannitol,
sorbitol, or sodium chloride in the composition. Prolonged absorption of the injectable
compositions can be brought about by including in the composition an agent that delays absorption,
for example, monostearate salts and gelatin.

[0520] Alternatively, the compounds of the disclosure can be administered via a non-
parenteral route, such as a topical, epidermal or mucosal route of administration, for example,
intranasally, orally, vaginally, rectally, sublingually or topically.

[0521] Any pharmaceutical composition contemplated herein can, for example, be
delivered orally via any acceptable and suitable oral preparation. Exemplary oral preparations
include, but are not limited to, for example, tablets, troches, lozenges, aqueous and oily
suspensions, dispersible powders or granules, emulsions, hard and soft capsules, liquid capsules,

syrups, and elixirs. Pharmaceutical compositions intended for oral administration can be prepared
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according to any methods known in the art for manufacturing pharmaceutical compositions
intended for oral administration. In order to provide pharmaceutically palatable preparations, a
pharmaceutical composition in accordance with the disclosure can contain at least one agent
selected from the group consisting of sweetening agents, flavoring agents, coloring agents,
demulcents, antioxidants, and preserving agents.

[0522] A tablet can, for example, be prepared by admixing at least one compound of
Formula (I) and/or at least one pharmaceutically acceptable salt thereof with at least one non-toxic
pharmaceutically acceptable excipient suitable for the manufacture of tablets.

[0523] An aqueous suspension can be prepared, for example, by admixing at least one
compound of Formula (I) and/or at least one pharmaceutically acceptable salt thereof with at least
one excipient suitable for the manufacture of an aqueous suspension, including, but are not limited
to, for example, suspending agents, such as, for example, sodium carboxymethylcellulose,
methylcellulose, hydroxypropylmethyl-cellulose, sodium alginate, alginic acid, polyvinyl-
pyrrolidone, gum tragacanth, and gum acacia; dispersing or wetting agents, such as, for example,
anaturally-occurring phosphatide, e.g., lecithin; condensation products of alkylene oxide with fatty
acids, such as, for example, polyoxyethylene stearate; condensation products of ethylene oxide
with long chain aliphatic alcohols, such as, for example, heptadecathylene-oxycetanol;
condensation products of ethylene oxide with partial esters derived from fatty acids and hexitol,
such as, for example, polyoxyethylene sorbitol monooleate; and condensation products of ethylene
oxide with partial esters derived from fatty acids and hexitol anhydrides, such as, for example,
polyethylene sorbitan monooleate. An aqueous suspension can also contain at least one
preservative, such as, for example, ethyl and n-propyl p-hydroxybenzoate; at least one coloring
agent; at least one flavoring agent; and/or at least one sweetening agent, including but not limited
to, for example, sucrose, saccharin, and aspartame.

[0524] Oily suspensions can, for example, be prepared by suspending at least one
compound of Formula (I) and/or at least one pharmaceutically acceptable salt thereof in either a
vegetable oil, such as, for example, arachis oil, sesame oil, and coconut oil; or in mineral oil, such
as, for example, liquid paraffin. An oily suspension can also contain at least one thickening agent,
such as, for example, beeswax, hard paraffin, and cetyl alcohol. In order to provide a palatable oily
suspension, at least one of the sweetening agents already described herein above, and/or at least
one flavoring agent can be added to the oily suspension. An oily suspension can further contain at
least one preservative, including, but not limited to, for example, an anti-oxidant, such as, for

example, butylated hydroxyanisol, and alpha-tocopherol.
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[0525] Dispersible powders and granules can, for example, be prepared by admixing at
least one compound of Formula (I) and/or at least one pharmaceutically acceptable salt thereof
with at least one dispersing and/or wetting agent, at least one suspending agent, and/or at least one
preservative. Suitable dispersing agents, wetting agents, and suspending agents are already
described above. Exemplary preservatives include, but are not limited to, for example, anti-
oxidants, e.g., ascorbic acid. In addition, dispersible powders and granules can also contain at least
one excipient, including, but not limited to, for example, sweetening agents, flavoring agents, and
coloring agents.

[0526] The active compounds can be prepared with carriers that will protect the compound
against rapid release, such as a controlled release formulation, including implants, transdermal
patches, and microencapsulated delivery systems. Biodegradable, biocompatible polymers can be
used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen, polyorthoesters,
and polylactic acid. Many methods for the preparation of such formulations are patented or
generally known to those skilled in the art. See, e.g., Robinson, J.R, ed., Sustained and Controlled
Release Drug Delivery Systems, Marcel Dekker, Inc., New York (1978).

[0527] Therapeutic compositions can be administered with medical devices known in the
art. For example, in one aspect, a therapeutic composition of the disclosure can be administered
with a needleless hypodermic injection device, such as the devices disclosed in U.S. Patent Nos.
5,399,163, 5,383,851, 5,312,335, 5,064,413, 4,941,880, 4,790,824, or 4,596,556. Examples of
well-known implants and modules useful in the present disclosure include: U.S. Patent No.
4,487,603, which discloses an implantable micro-infusion pump for dispensing medication at a
controlled rate; U.S. Patent No. 4,486,194, which discloses a therapeutic device for administering
medication through the skin; U.S. Patent No. 4,447,233, which discloses a medication infusion
pump for delivering medication at a precise infusion rate; U.S. Patent No. 4,447,224, which
discloses a variable flow implantable infusion apparatus for continuous drug delivery; U.S. Patent
No. 4,439,196, which discloses an osmotic drug delivery system having multi-chamber
compartments; and U.S. Patent No. 4,475,196, which discloses an osmotic drug delivery system.
These patents are incorporated herein by reference. Many other such implants, delivery systems,
and modules are known to those skilled in the art.

[0528] In certain aspects, the compounds of the present disclosure can be administered
parenterally, i.e., by injection, including, without limitation, intravenous, intramuscular,

intraarterial, intrathecal, intracapsular, intraorbital, intracardiac, intradermal, intraperitoneal,
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transtracheal, subcutaneous, subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal,
epidural and intrasternal injection and/or infusion.
[0529] In some aspects, the compounds of the present disclosure can be administered

orally, i.e, via a gelatin capsule, tablet, hard or soft capsule, or a liquid capsule.

Use of KRAS Inhibitors/Methods of Treating

[0530] Administration of a therapeutic agent described herein may include administration
of a therapeutically effective amount of therapeutic agent. The term “therapeutically effective
amount” as used herein refers, without limitation, to an amount of a therapeutic agent to treat a
condition treatable by administration of a composition comprising the KRAS inhibitors described
herein. That amount is the amount sufficient to exhibit a detectable therapeutic or ameliorative
effect. The effect can include, for example and without limitation, treatment of the conditions listed
herein. The precise effective amount for a subject will depend upon the subject's size and health,
the nature and extent of the condition being treated, recommendations of the treating physician,
and therapeutics or combination of therapeutics selected for administration.

[0531] For administration of the compounds described herein, the dosage ranges from
about 0.0001 to 100 mg/kg, and more usually 0.01 to 40 mg/kg, of the host body weight. An
exemplary treatment regime entails administration once per day, bi-weekly, tri-weekly, weekly,
once every two weeks, once every three weeks, once every four weeks, once a month, once every
3 months or once every three to 6 months.

[0532] The disclosed compounds strongly inhibit anchorage-independent cell growth and
therefore have the potential to inhibit tumor metastasis. Accordingly, in another aspect the
disclosure provides a method for inhibiting tumor metastasis, the method comprising administering
an effective amount a pharmaceutical composition of comprising any of the compounds disclosed
herein and a pharmaceutically acceptable carrier to a subject in need thereof.

[0533] Ras mutations including but not limited to KRAS mutations have also been
identified in hematological malignancies (e.g., cancers that affect blood, bone marrow and/or
lymph nodes). Accordingly, certain aspects are directed to administration of a disclosed
compounds (e.g., in the form of a pharmaceutical composition) to a patient in need of treatment of
a hematological malignancy. Such malignancies include, but are not limited to, leukemias and
lymphomas. For example, the presently disclosed compounds can be used for treatment of diseases
such as Acute lymphoblastic leukemia (ALL), Acute myelogenous leukemia (AML), Chronic
lymphocytic leukemia (CLL), small lymphocytic lymphoma (SLL), Chronic myelogenous
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leukemia (CML), Acute monocytic leukemia (AMoL) and/ or other leukemias. In other aspects,
the compounds are useful for treatment of lymphomas such as all subtypes of Hodgkins lymphoma
or non-Hodgkins lymphoma.

[0534] Determining whether a tumor or cancer comprises a KRAS mutation can be
undertaken by assessing the nucleotide sequence encoding the KRAS protein, by assessing the
amino acid sequence of KRAS protein, or by assessing the characteristics of a putative KRAS
mutant protein. The sequence of wild-type human KRAS proteins is known in the art.

[0535] Methods for detecting a KRAS mutation are known by those of skill in the art.
These methods include, but are not limited to, polymerase chain reaction-restriction fragment
length polymorphism (PCR-RFLP) assays, polymerase chain reaction-single strand conformation
polymorphism (PCR-SSCP) assays, real-time PCR assays, PCR sequencing, mutant allele-specific
PCR amplification (MASA) assays, direct sequencing, primer extension reactions, electrophoresis,
oligonucleotide ligation assays, hybridization assays, TagMan assays, SNP genotyping assays,
high resolution melting assays and microarray analyses. In some aspects, samples are evaluated
for KRAS mutations including by real-time PCR. In real-time PCR, fluorescent probes specific for
the KRAS mutation are used. When a mutation is present, the probe binds and fluorescence is
detected. In some aspects, the KRAS mutation is identified using a direct sequencing method of
specific regions (e.g., exon 2 and/or exon 3) in the KRAS gene, for example. This technique will
identify all possible mutations in the region sequenced.

[0536] Methods for detecting a mutation in a KRAS protein are known by those of skill in
the art. These methods include, but are not limited to, detection of a KRAS mutant using a binding
agent (e.g., an antibody) specific for the mutant protein, protein electrophoresis and Western
blotting, and direct peptide sequencing.

[0537] Methods for determining whether a tumor or cancer comprises a KRAS mutation
can use a variety of samples. In some aspects, the sample is taken from a subject having a tumor
or cancer. In some aspects, the sample is taken from a subject having a cancer or tumor. In some
aspects, the sample is a fresh tumor/cancer sample. In some aspects, the sample is a frozen
tumor/cancer sample. In some aspects, the sample is a formalin-fixed paraffin-embedded sample.
In some aspects, the sample is processed to a cell lysate. In some aspects, the sample is processed
to DNA or RNA. he disclosure also relates to a method of treating a hyperproliferative disorder in
a mammal that comprises administering to said mammal a therapeutically effective amount of a
compound of the present disclosure, or a pharmaceutically acceptable salt, ester, prodrug, solvate,

hydrate or derivative thereof. In some aspects, said method relates to the treatmentof cancer such
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as acute myeloid leukemia, cancer in adolescents, adrenocortical carcinoma childhood, AIDS-
related cancers (e.g. Lymphoma and Kaposi's Sarcoma), anal cancer, appendix cancer,
astrocytomas, atypical teratoid, basal cell carcinoma, bile duct cancer, bladder cancer, bone cancer,
brain stem glioma, brain tumor, breast cancer, bronchial tumors, burkitt lymphoma, carcinoid
tumor, atypical teratoid, embryonal tumors, germ cell tumor, primary lymphoma, cervical cancer,
childhood cancers, chordoma, cardiac tumors, chronic lymphocytic leukemia (CLL), chronic
myelogenous leukemia (CML), chronic myleoproliferative disorders, colon cancer, colorectal
cancer, craniopharyngioma, cutaneous T-cell lymphoma, extrahepatic ductal carcinoma in situ
(DCIS), embryonal tumors, CNS cancer, endometrial cancer, ependymoma, esophageal cancer,
esthesioneuroblastoma, ewing sarcoma, extracranial germ cell tumor, extragonadal germ cell
tumor, eye cancer, fibrous histiocytoma of bone, gall bladder cancer, gastric cancer,
gastrointestinal carcinoid tumor, gastrointestinal stromal tumors (GIST), germ cell tumor,
gestational trophoblastic tumor, hairy cell leukemia, head and neck cancer, heart cancer, liver
cancer, hodgkin lymphoma, hypopharyngeal cancer, intraocular melanoma, isletcell tumors,
pancreatic neuroendocrine tumors, kidney cancer, laryngeal cancer, lip and oral cavity cancer, liver
cancer, lobular carcinoma in situ (LCIS), lung cancer, lymphoma, metastatic squamous neck
cancer with occult primary, midline tract carcinoma, mouth cancer, multiple endocrine neoplasia
syndromes, multiple myeloma/plasma cell neoplasm, mycosis fungoides, myelodysplastic
syndromes, myelodysplastic/myeloproliferative neoplasms, multiple myeloma, merkel cell
carcinoma, malignant mesothelioma, malignant fibrous histiocytoma of bone and osteosarcoma,
nasal cavity and paranasal sinus cancer, nasopharyngeal cancer, neuroblastoma, non-hodgkin
lymphoma, non-small cell lung cancer (NSCLC), oral cancer, lip and oral cavity cancer,
oropharyngeal cancer, ovarian cancer, pancreatic cancer, papillomatosis, paraganglioma, paranasal
sinus and nasal cavity cancer, parathyroid cancer, penile cancer, pharyngeal cancer,
pleuropulmonary blastoma, primary central nervous system (CNS) lymphoma, prostate cancer,
rectal cancer, transitional cell cancer, retinoblastoma, rhabdomyosarcoma, salivary gland cancer,
skin cancer, stomach (gastric) cancer, small cell lung cancer, small intestine cancer, soft tissue
sarcoma, T-Cell lymphoma, testicular cancer, throat cancer, thymoma and thymic carcinoma,
thyroid cancer, transitional cell cancer of the renal pelvis and ureter, trophoblastic tumor, unusual
cancers of childhood, urethral cancer, uterine sarcoma, vaginal cancer, vulvar cancer, or
Viral-Induced cancer. In some aspects, said method relates to the treatment of a non-cancerous
hyperproliferative disorder such as benign hyperplasia of the skin (e.g., psoriasis), restenosis, or

prostate (e.g., benign prostatic hypertrophy (BPH)).
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[0538] In certain aspects, the disclosure relates to methods for treatment of lung cancers,
the methods comprise administering an effective amount of any of the above-described compound
(or a pharmaceutical composition comprising the same) to a subject in need thereof. In certain
aspects the lung cancer is a non-small cell lung carcinoma (NSCLC), for example adenocarcinoma,
squamous-cell lung carcinoma or large-cell lung carcinoma. In other aspects, the lung cancer is a
small cell lung carcinoma. Other lung cancers treatable with the disclosed compounds include, but
are not limited to, glandular tumors, carcinoid tumors and undifferentiated carcinomas. Subjects
that can be treated with compounds of the disclosure, or pharmaceutically acceptable salt, ester,
prodrug, solvate, tautomer, hydrate or derivative of said compounds, according to the methods of
this disclosure include, for example, subjects that have been diagnosed as having acute myeloid
leukemia, acute myeloid leukemia, cancer in adolescents, adrenocortical carcinoma childhood,
AIDS-related cancers (e.g. Lymphoma and Kaposi's Sarcoma), anal cancer, appendix cancer,
astrocytomas, atypical teratoid, basal cell carcinoma, bile duct cancer, bladder cancer, bone cancer,
brain stem glioma, brain tumor, breast cancer, bronchial tumors, burkitt lymphoma, carcinoid
tumor, atypical teratoid, embryonal tumors, germcell tumor, primary lymphoma, cervical cancer,
childhood cancers, chordoma, cardiac tumors, chronic lymphocytic leukemia (CLL), chronic
myelogenous leukemia (CML), chronic myleoproliferative disorders, colon cancer, colorectal
cancer, craniopharyngioma, cutaneous T-cell lymphoma, extrahepatic ductal carcinoma in situ
(DCIS), embryonal tumors, CNS cancer, endometrial cancer, ependymoma, esophageal cancer,
esthesioneuroblastoma, ewing sarcoma, extracranial germ cell tumor, extragonadal germ cell
tumor, eye cancer, fibrous histiocytoma of bone, gall bladder cancer, gastric cancer,
gastrointestinal carcinoid tumor, gastrointestinal stromal tumors (GIST), germ cell tumor,
gestational trophoblastic tumor, hairy cell leukemia, head and neck cancer, heart cancer, liver
cancer, hodgkin lymphoma, hypopharyngeal cancer, intraocular melanoma, islet cell tumors,
pancreatic neuroendocrine tumors, kidney cancer, laryngeal cancer, lip and oral cavity cancer, liver
cancer, lobular carcinoma in situ (LCIS), lung cancer, lymphoma, metastatic squamous neck
cancer with occult primary, midline tract carcinoma, mouth cancer, multiple endocrine neoplasia
syndromes, multiple myeloma/plasma cell neoplasm, mycosis fungoides, myelodysplastic
syndromes, myelodysplastic/myeloproliferative neoplasms, multiple myeloma, merkel cell
carcinoma, malignant mesothelioma, malignant fibrous histiocytoma of bone and osteosarcoma,
nasal cavity and paranasal sinus cancer, nasopharyngeal cancer, neuroblastoma, non-hodgkin
lymphoma, non-small cell lung cancer (NSCLC), oral cancer, lip and oral cavity cancer,

oropharyngeal cancer, ovarian cancer, pancreatic cancer, papillomatosis, paraganglioma, paranasal
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sinus and nasalcavity cancer, parathyroid cancer, penile cancer, pharyngeal cancer,
pleuropulmonary blastoma, primary central nervous system (CNS) lymphoma, prostate cancer,
rectal cancer, transitional cell cancer, retinoblastoma, rhabdomyosarcoma, salivary gland cancer,
skin cancer, stomach (gastric) cancer, small cell lung cancer, small intestine cancer, soft tissue
sarcoma, T-Cell lymphoma, testicular cancer, throat cancer, thymoma and thymic carcinoma,
thyroid cancer, transitional cell cancer of the renal pelvis and ureter, trophoblastic tumor, unusual
cancers of childhood, urethral cancer, uterine sarcoma, vaginal cancer, vulvar cancer, or Viral-
Induced cancer. In some aspects subjects that are treated with the compounds of the disclosure
include subjects that have been diagnosed as having a non-cancerous hyperproliferative disorder
such as benign hyperplasia of the skin (e. g., psoriasis), restenosis, or prostate (e. g., benign pro
static hypertrophy (BPH)). The disclosure further provides methods of modulating a mutant KRAS
protein activity by contacting the protein with an effective amount of a compound of the disclosure.
Modulation can be inhibiting or activating protein activity. In some aspects, the disclosure provides
methods of inhibiting protein activity by contacting the mutant KRAS protein with an effective
amount of a compound of the disclosure in solution. In some aspects, the disclosure provides
methods of inhibiting the mutant KRAS protein activity by contacting a cell, tissue, organ that
express the protein of interest. In some aspects, the disclosure provides methods of inhibiting
protein activity in a subject including but not limited to rodents and mammal (e.g., human) by
administering into the subject an effective amount of a compound of the disclosure. In some
aspects, the percentage modulation exceeds 25%, 30%, 40%, 50%, 60%, 70%, 80%, or 90%. In
some aspects, the percentage of inhibiting exceeds 25%, 30%, 40%, 50%, 60%, 70%, 80%, or
90%.In some aspects, the disclosure provides methods of inhibiting KRAS activity in a cell by
contacting said cell with an amount of a compound of the disclosure sufficient to inhibit the activity
of a KRAS mutant in said cell. In some aspects, the disclosure provides methods of inhibiting
mutant KRAS in a tissue by contacting said tissue with an amount of a compound of the disclosure
sufficient to inhibit the activity of mutant KRAS in said tissue. In some aspects, the disclosure
provides methods of inhibiting KRAS in an organism by contacting said organism with an amount
of a compound of the disclosure sufficient to inhibit the activity of KRAS in said organism. In
some aspects, the disclosure provides methods of inhibiting KRAS activity in an animal by
contacting said animal with an amount of a compound of the disclosure sufficient to inhibit the
activity of KRAS in said animal. In some aspects, the disclosure provides methods of inhibiting
KRAS including in a mammal by contacting said mammal with an amount of a compound of the

disclosure sufficient to inhibit the activity of KRAS in said mammal. In some aspects, the
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disclosure provides methods of inhibiting KRAS activity in a human by contacting said human
with an amount of a compond of the disclosure sufficient to inhibit the activity of KRAS in said
human. The present disclosure provides methods of treating a disease mediated by KRAS activity
in a subject in need of such treatment. The present disclosure also provides methods for
combination therapies in which an agent known to modulate other pathways, or other components
of the same pathway, or even overlapping sets of target enzymes are used in combination with a
compound of the present disclosure, or a pharmaceutically acceptable salt, ester, prodrug, solvate,
tautomer, hydrate or derivative thereof. In one aspect, such therapy includes but is not limited to
the combination of one or more compounds of the disclosure with chemotherapeutic agents,
therapeutic antibodies, and radiation treatment.

[0539] Many chemotherapeutics are presently known in the art and can be used in
combination with the compounds of the disclosure. In some aspects, the chemotherapeutic is
selected from the group consisting of mitotic inhibitors, alkylating agents, anti-metabolites,
intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors, enzymes, topoisomerase
inhibitors, biological response modifiers, anti-hormones, angiogenesis inhibitors, and anti-
androgens. In some aspects, the chemotherapeutic agent is an immunooncology (10) agent that can
enhance, stimulate, or upregulate the immune system.

[0540] The compounds described herein can be used in combination with the agents
disclosed herein or other suitable agents, depending on the condition being treated. Hence, in some
aspects the one or more compounds of the disclosure will be co-administered with other agents as
described above. When used in combination therapy, the compounds described herein are
administered with the second agent simultaneously or separately. This administration in
combination can include simultaneous administration of the two agents in the same dosage form,
simultaneous administration in separate dosage forms, and separate administration. That is, a
compound described herein and any of the agents described above can be formulated together in
the same dosage form and administered simultaneously. Alternatively, a compound of the
disclosure and any of the agents described above can be simultaneously administered, wherein both
the agents are present in separate formulations. In another alternative, a compound of the present
disclosure can be administered just followed by and any of the agents described above, or vice
versa. In some aspects of the separate administration protocol, a compound of the disclosure and
any of the agents described above are administered a few minutes apart, or a few hours apart, or a

few days apart.
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[0541] The compounds can be made by methods known in the art including those described
below and including variations within the skill of the art. Some reagents and intermediates are
known in the art. Other reagents and intermediates can be made by methods known in the art using
readily available materials. Any variables (e.g., numbered “R” substituents) used to describe the
synthesis of the compounds are intended only to illustrate how to make the compounds and are not
to be confused with variables used in the claims or in other sections of the specification. The
following methods are for illustrative purposes and are not intended to limit the scope of the

disclosure.

Synthesis

[0542] Abbreviations used herein include: AA for ammonium acetate; ACN or MeCN for
acetonitrile;, BOC or Boc for tert-butoxycarbonyl;, BOP for (benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate); t-Bu or tBu for tert-butyl; DAST
for diethylaminosulfur trifluoride; DCM for dichloromethane; DEA for diethanolamine; DIEA or
DIPEA for diisopropylethylamine; DMA for dimethylacetamide; DMAP for N,N-
dimethylaminopyridine; DMF for dimethylformamide; DMSO for dimethylsulfoxide; dppf for
1,1’-bis(diphenylphosphino)ferrocene; EtOAc for ethyl acetate; EtOH for ethanol; h for hours; IPA
for isopropanol; LAH for lithium aluminum hydride; LCMS for liquid chromatography-mass
spectrometry; MeOH for methanol; hexamethyldisilazide; min for minutes; MOM for
methoxymethyl; Piv for pivaloyl; SNAr for nucleophilic aromatic substitution, TBAF for
tetrabutylammonium fluoride; TEA for triethylamine; TFA for trifluoroacetic acid; THF for

tetrahydrofuran; and RT for room temperature or retention time (context will dictate).

General Schemes
[0543] The compounds described herein can be prepared according to the methodology

outlined in Schemes 1-4 and in the Examples shown below.
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Preparation of Intermediate 2: tert-butyl 3-{2,7-dichloro-8-fluoropyridof4,3-d[pyrimidin-4-yl} -
3,8-diazabicyclo[3.2. 1 Joctane-8-carboxylate

I|300
N
N XYY" N
|
oI N N/)\CI
F
[0544] To a stirred solution of commercially available 2,4,7-trichloro-8-fluoropyrido[4,3-

d]pyrimidine (10 g, 39.6 mmol,) in DCM (200 mL) at -40 °C was added DIPEA (20.8 mL, 119
mmol) followed by fert-butyl 3,8-diazabicyclo[3.2.1]octane-8-carboxylate (8.41 g, 39.6 mmol).
The reaction mixture was stirred at -40 °C for 30 minutes. The reaction mixture was quenched
with water and extracted with DCM. The combined organic layers were washed with brine, dried
over anhydrous sodium sulfate, filtered, and evaporated under reduced pressure to provide the
crude product. The crude compound was purified by COMBIFLASH™ chromatography
(Teledyne ISO, Lincoln, NE) (120 g silica gel column, using 50 to 80% ethyl acetate/petroluem
ether) to provide fert-butyl 3-{2,7-dichloro-8-fluoropyrido[4,3-d]pyrimidin-4-y1}-3,8-
diazabicyclo[3.2.1]octane-8-carboxylate (13 g, 30.4 mmol, 77 % yield) as a pale-yellow solid.
MS(ESI) m/z: 428.3 [M+H]".

Preparation of Intermediate 3: ethyl 2-methylene-5-oxotetrahydro-1H-pyrrolizine-7a(5H)-
carboxylate
EtO,C,

N

(o)
[0545] To a stirred solution of ethyl 5-oxopyrrolidine-2-carboxylate (30 g, 191 mmol) and
3-chloro-2-(chloromethyl)prop-1-ene (38.2 g, 305 mmol) in THF (150 mL) at -40 °C under an
argon atmosphere was added LiIHMDS (382 mL, 382 mmol) dropwise. The reaction mixture was
stirred at room temperature for 20 hours. Then, the reaction mixture was poured into aq.1 M HCl
(50 mL) and the pH was adjusted to 7 at 0 °C. The mixture was extracted with EtOAc three times.
The combined extracts were washed with brine, dried over Na2SQOs, filtered, and concentrated
under reduced pressure to provide a crude residue, which was purified by silica gel column
chromatography using COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE)
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(petroluem ether/EtOAc = 0 to 50%) to provide the title compound ethyl 2-methylene-5-
oxotetrahydro-1H-pyrrolizine-7a(5H)-carboxylate (15 g, 71.7 mmol, 38 % yield) as a yellow oil.
NMR confirmed the product. 'H NMR (300 MHz, CDCl3) 6 = 5.12 - 5.01 (m, 2H), 432 - 4.28 (m,
1H), 4.20 (q, /= 12.1 Hz, 2H), 3.73 (br d, J = 15.5 Hz, 1H), 3.06 (br d, /= 15.5 Hz, 1H), 2.88 -
2.69 (m, 1H), 2.67 - 2.54 (m, 1H), 2.54 - 2.38 (m, 2H), 2.21 - 2.04 (m, 1H), 1.27 (t,J = 12.1Hz, 3
H).

Preparation of Intermediate 4: ethyl 2,5-dioxotetrahydro-1H-pyrrolizine-7a(SH)-carboxylate

EtO,C o
N
0]
[0546] A stirred solution of ethyl 2-methylene-5-oxotetrahydro-1H-pyrrolizine-7a(5H)-

carboxylate (Intermediate 3, 6 g, 28.7 mmol) in DCM (60 mL)-MeOH (12 mL) was purged with
03 at -70 °C for 30 minutes. Then N2 was purged for 30 minutes, and dimethyl sulfide (4.5 mL,
57.3 mmol) was added to the mixture at -70 °C. The reaction mixture was stirred at room
temperature for 16 hours. Then, the reaction mixture was concentrated under reduced pressure to
provide a crude residue, which was purified by COMBIFLASH™ chromatography (Teledyne ISO,
Lincoln, NE) (120 g column, EtOAc-petroleum ether = 0 to 50%) to provide the title compound
ethyl 2,5-dioxotetrahydro-1H-pyrrolizine-7a(5H)-carboxylate (4.7 g, 22.25 mmol, 78 % yield) as
a yellow oil. "H NMR (300 MHz, CDCl3) 6 = 4.24 (q, J = 7.2 Hz, 2H), 4.13 (d, J = 18.5 Hz, 1H),
3.57(d,J=18.5 Hz, 1H), 3.05 - 2.96 (m, 2H), 2.91 - 2.72 (m, 1H), 2.54 - 2.39 (m, 2H), 2.25 - 2.11
(m, 1H), 1.29 (t, J = 7.2 Hz, 3H).

Preparation of Intermediate 5: (¥)-ethyl (25, 7aS)-2-hydroxy-5-oxotetrahydro-1H-pyrrolizine-
7a(5H)-carboxylate
JOH

o)
[0547] To a stirred solution of ethyl 2,5-dioxotetrahydro-1H-pyrrolizine-7a(5H)-

carboxylate (Intermediate 4, 4.7 g, 22.25 mmol) in ethanol (30 mL) at 0 °C was added sodium
borohydride (0.25 g, 6.68 mmol), portion wise. The reaction mixture was stirred at 0 °C for 10

minutes. The reaction was quenched with saturated aqueous NH4Cl (2 mL) and stirred for 30
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minutes at 5 °C. The reaction mixture was concentrated under reduced pressure to provide a crude
residue, which was purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE)
(40 g column, 0-7% MeOH-DCM) to provide (£) ethyl (25,7a$)-2-hydroxy-5-oxotetrahydro-1H-
pyrrolizine-7a(SH)-carboxylate (2.2 g, 10.32 mmol, 46 % yield). ~10% other diastereomer present.
'H NMR (300 MHz, CDCl3) 6 = 4.71 - 4.59 (m, 1H), 4.26 (q, J = 7.2 Hz, 2H), 3.98 (dd, J = 12.8,
5.9 Hz, 1H), 3.12 (d, J = 12.8 Hz, 1H), 2.91 - 2.76 (m, 1H), 2.65 - 2.39 (m, 4H), 2.16 - 1.93 (m,
1H), 1.89 - 1.81 (m, 1H), 1.32 (1, /= 7.2 Hz, 3H).

Preparation of Intermediate 6: ethyl (2R, 7aS)-2-fluoro-5-oxotetrahydro-1H-pyrrolizine-7a(5H)-

carboxylate
EtO,C, F
N

(0]

[0548] To a stirred solution of () ethyl (2§,7aS8)-2-hydroxy-5-oxotetrahydro-1H-
pyrrolizine-7a(SH)-carboxylate (Intermediate 5, 4.5 g, 21.10 mmol) in DCM (30 mL) at -70 °C
was added DAST (4.2 mL, 31.7 mmol). The reaction mixture was gradually warmed up to room
temperature over a period of 16 h. The reaction mixture was cooled to 0 °C and quenched with
MeOH (1.5 mL) and diluted with water (50 mL). The mixture was extracted with DCM (3 times).
The combined extracts were washed with brine, dried over Na2SOs, filtered, and concentrated
under reduced pressure to provide a residue, which was purified by COMBIFLASH™
chromatography (Teledyne ISO, Lincoln, NE) (40 g column, 55% Pet-ether-EtOAc) to provide
(£)-ethyl (2R,7aS)-2-fluoro-5-oxotetrahydro-1H-pyrrolizine-7a(SH)-carboxylate (2.1 g, 9.76
mmol, 46.2 % yield) as a yellow liquid. The compound was purified by chiral supercritical fluid
chromatography (SFC) (column: CHIRALPAK™ IC (Daicel, Japan) (250 x 21mm, 5 pm); % CO2
70%, % of co-solvent 30%, 0.2% NH3.H20 in IPA; Flow: 70 g/min; Back pressure: 100 bar; temp
40 °C. Peak 1: retention time = 3 min; Peak 2: retention time = 4.3 min. Peak 2: 'H NMR (300
MHz, CDCl3) 6 = 5.31 (dt, J = 54.2, 4.1 Hz, 1H), 4.30 - 4.14 (m, 3H), 3.32 - 3.07 (m, 1H), 2.87 -
2.56 (m, 3H), 2.50 - 2.36 (m, 1H), 2.32 - 2.05 (m, 2H), 1.29 (t, J = 7.2 Hz, 3H).

Preparation of Intermediate 7: ((2R, 7aS)-2-fluorotetrahydro-1H-pyrrolizin-7a(5H)-yl)methanol
OH
4

ot

F
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[0549] A solution of ethyl (2R,7aS)-2-fluoro-5-oxotetrahydro-1H-pyrrolizine-7a(5H)-
carboxylate (Intermediate 6, 1 g, 4.65 mmol) in THF (9 mL) was added drop wise to an ice-cold
solution of 2.4M LAH (2.90 mL, 6.97 mmol) in THF. The reaction mixture was heated to 70 °C
for 4 hours. The reaction mixture was cooled to 0 °C, quenched with water (1.2 mL), 10% NaOH
(3 mL) and additional water (3 mL). Then, the reaction mixture was stirred for 10 minutes and
filtered through a diatomaceous earth pad (CELITE™, Sigma Aldrich, St. Louis, MO). The pad
was washed with EtOAc. The filtrate was concentrated under reduced pressure and purified by
COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (12g column, 20 to 60% MeOH-
DCM) to provide ((2R,7aS)-2-fluorotetrahydro-1H-pyrrolizin-7a(5H)-yl)methanol (550 mg, 3.45
mmol, 74 % yield) as a colorless liquid. TLC system: 20% MeOH-DCM (Rf: 0.1); 'H NMR (300
MHz, CDCl3) 6 = 5.29 - 5.11 (m, 1H), 3.26 (s, 2H), 3.24 - 3.13 (m, 2H), 3.13 - 3.01 (m, 1H), 2.98
-2.83 (m, 1H), 2.16 - 2.08 (m, 1H), 2.06 - 2.01 (m, 1H), 1.99 - 1.73 (m, 4H). (Exchangeable OH

proton not appeared).

Preparation of Intermediate 8: ethyl (S)-2-((1-phenylethyl)amino)cyclopent-1-ene-1-carboxylate

[0550] To a stirred solution of ethyl 2-oxocyclopentane-1-carboxylate (140.5 g, 900 mmol)
and 4 A molecular sieves in DCM (500 mL) was added (S)-1-phenylethan-1-amine (109 g, 900
mmol) at room temperature. The reaction mixture was stirred under reflux for 1 day. The reaction
mixture was cooled to room temperature, filtered through a diatomaceous earth pad (CELITE™,
Sigma Aldrich, St. Louis, MO) and the filtrate was concentrated under reduced pressure to provide
a crude residue which was purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln,
NE) (using 4-5% ethyl acetate/petroleum ether) to provide ethyl (5)-2-((1-
phenylethyl)amino)cyclopent-1-ene-1-carboxylate (233 g, 898 mmol, 100 % yield). MS(ESI) m/z:
259.8 [M+H]".
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Preparation of Intermediate 9: ethyl (S, F)-1-(3-ethoxy-3-oxopropyl)-2-(((S)-1-
phenylethyl)imino)cyclopentane-1-carboxylate

b D
(@]
(o]
Ny
0

[0551] To a mixture of zinc(Il) chloride in 2-MeTHF (473 mL, 898 mmol) and ethyl
acrylate (90 g, 898 mmol) at O °C was added, dropwise, ethyl (5)-2-((1-
phenylethyl)amino)cyclopent-1-ene-1-carboxylate (Intermediate 8, 233 g, 898 mmol) in THF (233
mL) and the mixture was stirred at 0 °C for 16 h. The reaction mixture was neutralized with
saturated NaOH solution and extracted with EtOAc (3x500 mL). The combined extracts were dried
over anhydrous NaxSOu, filtered, and concentrated in vacuo to provide ethyl (S,E)-1-(3-ethoxy-3-
oxopropyl)-2-(((S)-1-phenylethyl)imino)cyclopentane-1-carboxylate (300 g, 835 mmol, 93 %
yield)) as a colorless oil which was taken for the next step without further purification. MS(ESI)
m/z: 360.1 [M+H]".

Preparation of Intermediate 10: ethyl (4aS)-2-oxooctahydro-4aHcyclopenta[b [pyridine-4a-
carboxylate

O

NH
0}

-

[0552] A mixture of ethyl (§,F)-1-(3-ethoxy-3-oxopropyl)-2-(((S)-1-phenylethyl)imino)-

o

cyclopentane-1-carboxylate (Intermediate 9, 145 g, 403 mmol) and 10% palladium on carbon (35
g, 10% w/w ) in ethanol (336 mL) was hydrogenated under 50 PSI of hydrogen for 18 h at room
temperature. The reaction mixture was filtered through a diatomaceous earth pad (CELITE™,
Sigma Aldrich, St. Louis, MO) and the filtrate was concentrated under reduced pressure to provide
a crude residue, which was purified by COMBIFLASH™ chromatography (Teledyne ISO,
Lincoln, NE) (using 4 - 5% ethyl acetate/petroleum ether) to provide ethyl (4aS)-2-oxooctahydro-
4aH-cyclopenta[b]pyridine-4a-carboxylate (36 g, 170 mmol, 42.2 % yield) as a colorless oil.
MS(ESI) m/z: 211.6 [M+H]".
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Preparation of Intermediate 11: ((4aS, 7aR)-octahydro-4aH-cyclopentalb[pyridin-4a-
yl)methanol

NH

HO H

[0553] A solution of ethyl (4aS)-2-oxooctahydro-4aH-cyclopenta[b]pyridine-4a-
carboxylate (Intermediate 10, 23.7 g, 112 mmol), in THF (415 mL) was added drop wise to an ice-
cold solution of 1M LAH (258 mL, 258 mmol) in THF. The reaction mixture was heated to 70 °C
for 4 hours. The reaction mixture was cooled to 0 °C, quenched with water (9.8 mL), 10% NaOH
(9 mL) and additional water (27 mL). Then, the reaction mixture was allowed to warm to room
temperature and stirred for 20 minutes. The reaction mixture was filtered through a diatomaceous
earth pad (CELITE"™, Sigma Aldrich, St. Louis, MO) and washed with excess EtOAc. The filtrate
was dried over Na:SOq, filtered, and concentrated under reduced pressure to provide ((4as, 7aR)-
octahydro-4aH-cyclopenta[b]pyridin-4a-yl)methanol (17.3 g, 111 mmol, 99 % yield) as a white
solid which was taken as such for next step without further purification. MS(ESI) m/z: 156.0
[M+H]".

Preparation of Intermediate 12: ((4aS,7aR)-1-methyloctahydro-4aH-cyclopenta(b [pyridin-4a-
yl)methanol

N-Me
HO H
[0554] A solution of ((4as$,7aR)-octahydro-4aH-cyclopenta[b]pyridin-4a-yl)methanol
(Intermediate 11, 33.8 g, 218 mmol) in MeOH (335 mL) was cooled to 5 °C and formaldehyde
(51.0 mL, 653 mmol) was added over 5 minutes, followed by sodium triacetoxyhydroborate (50.8
g, 239 mmol) in several portions and then stirred at room temperature for 4 h. After 4 h, the
reaction mixture was concentrated and diluted with 300 mL of 2-MeTHF, then washed with sat.aq.
K2COs solution. The aqueous phase was extracted with EtOAc (7x), and the combined organic
layers were dried over Na2SOs, filtered, and concentrated under reduced pressure to provide crude
residue. The compound was purified by chiral SFC [(column: BEH 2-ethylpyridine (5x25cm,
Sum); % CO2 90%, % of co-solvent 10%, 0.2% NH4OH in MeOH; Flow: 300 mL/min; Back
pressure:100  bar;, temp 35 °C to provide ((4a$,7aR)-1-methyloctahydro-4aH-
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cyclopenta[b]pyridin-4a-yl)methanol (28 g, 166 mmol,76 % yield). 1H NMR (400 MHz,
CHLOROFORM-d) 6 = 3.82 (br d, J = 4.4 Hz, 1H), 3.70 - 3.59 (m, 2H), 2.86 (t, J = 7.7 Hz, 1H),
2.55-2.46 (m, 1H), 2.41 - 2.33 (m, 1H), 2.33 - 2.24 (m, 3H), 1.98 - 1.83 (m, 2H), 1.83- 1.72 (m,
1H), 1.68 - 1.51 (m, 4H), 1.48 - 1.33 (m, 3H).

Preparation of Intermediate 13: tert-butyl 3-(2-{{(2R, 7aS)-2-fluoro-hexahydro- 1H- pyrrolizin-
7a-yl[methoxy}-7-chloro-8-fluoropyrido[4,3-d[pyrimidin-4-yl)-3,8-diazabicyclo[3.2. 1 Joctane-§-

carboxylate

Boc

Ny
N

NN F
I
cl = N/)\O/ ‘,, \
F
[0555] To a solution of [(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethanol, HCI

salt (Intermediate 7, 5.48 g, 28.0 mmol) in DCM (20 mL) was added approximately 10 g of Na2CO3
and the mixture was stirred at room temperature for 30 minutes. The solid was filtered, and the
filtrate was evaporated at 20 °C under reduced pressure to provide the free amine, which was
dissolved in 1,4-dioxane (100 mL). Then, fert-butyl 3-{2,7-dichloro-8-fluoropyrido[4,3-
d]pyrimidin-4-yl}-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (Intermediate 3, 10 g, 23.35
mmol) and Cs2CO3 (22.82 g, 70.0 mmol) were added to the above solution and the reaction mixture
was heated at 85 °C for 16 h in a sealed tube. The reaction mixture was filtered through a
diatomaceous earth pad (CELITE™, Sigma Aldrich, St. Louis, MO), washed with excess DCM and
the filtrate was concentrated under reduced pressure to provide a crude residue, which was purified
by silica gel column chromatography using COMBIFLASH™ chromatography (Teledyne ISO,
Lincoln, NE) (120 g REDISEP™ column (Teledyne ISCO, Lincoln, NE), 80 to 100% EtOAc -
petroleum ether) to provide fert- butyl 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yl]methoxy }-7-chloro-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-3,8-diazabicyclo[3.2.1]octane-8-

carboxylate (7 g, 12.70 mmol, 54.4 % yield) as a pale yellow solid. MS(ESI) m/z: 553.5 (M+H)".
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Preparation of Intermediate 14: tert-butyl 3-(2-{[(2R, 7aS)-2-fluoro-hexahydro- 1 H-pyrrolizin-
7a-ylmethoxy}-8-fluoro-7-[7-fluoro-3-(methoxymethoxy)-8- {2- [tris(propan-2-
yi)silyl]ethynylnaphthalen-1-yl[pyrido[4, 3-d[pyrimidin-4-yi)-3,8-diazabicyclo[3.2. 1 Joctane-§8-

carboxylate

-n

OMOM
[0556] To a stirred solution of tert-butyl 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-

pyrrolizin-7a-ylJmethoxy } -7-chloro-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-3,8-
diazabicyclo[3.2.1]octane-8-carboxylate (Intermediate 13, 5 g, 9.07 mmol) in 1,4-dioxane (110 mL)
and water (33 mL) was added ((2-fluoro-6-(methoxymethoxy)-8-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)naphthalen-1-yl)ethynyl)triisopropylsilane (5.12 g, 9.98 mmol) and Cs2COs
(8.87 g, 27.2 mmol) followed by PdCl2(dppf) (0.66 g, 0.907 mmol). The reaction mixture was
purged with N2 for 5 minutes and then heated at 105 °C for 1h in a microwave reactor. The reaction
mixture was cooled to room temperature, diluted with water, and extracted with ethyl acetate. The
combined organic layers were washed with brine, dried over anhydrous sodium sulfate, filtered,
and concentrated under reduced pressure to provide the crude product, which was purified by
COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (using 80 g silica gel column,
using 50 to 100% ethyl acetate/Petroleum ether ) to provide fert-butyl 3-(2-{[(2R,7aS)-2-fluoro-
hexahydro-1H-pyrrolizin-7a-ylJmethoxy } -8-fluoro-7-[ 7-fluoro-3-(methoxy methoxy)-8-{ 2-
[tris(propan-2-yl)silylJethynyl }naphthalen-1-yl]pyrido[4,3-d]pyrimidin-4-y1)-3,8-
diazabicyclo[3.2.1]octane-8-carboxylate (3.5 g, 3.88 mmol, 43 % yield) as a brown solid. MS(ESI)
m/z: 901.7 [M+H]".
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Preparation of Intermediate 15: tert-butyl 3-(2-{[(2R, 7aS)-2-fluoro-hexahydro- | H-pyrrolizin-7a-
yl]methoxy}-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen- 1-yl[-8-fluoropyrido 4, 3-
d[pyrimidin-4-yl)-3,8-diazabicyclo[3.2. 1 Joctane-8-carboxylate

Boc
N

: N
COCCY,
I
= N/)\O//"'

N
T

OMOM
[0557] To a stirred solution of fert-butyl 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-
pyrrolizin-7a-ylJmethoxy }-8-fluoro-7-[7-fluoro-3-(methoxymethoxy)-8-{ 2-[tris(propan-2-
yD)silyl]ethynyl }naphthalen-1-yl]pyrido[4,3-d]pyrimidin-4-y1)-3,8-diazabicyclo[3.2.1]octane-8-
carboxylate (Intermediate 14, 3.7 g, 4.11 mmol) in DMF (50 mL) was added CsF (6.24 g, 41.1
mmol). The reaction mixture was heated at 50 °C for 1 h. The reaction mixture was cooled to room
temperature, diluted with water, and extracted with ethyl acetate. The combined organic layers
were washed with brine, dried over anhydrous sodium sulfate, filtered, and concentrated under
reduced pressure to provide tert-butyl 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yl]methoxy }-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy )naphthalen-1-yl]-8-fluoropyrido[4,3-
d]pyrimidin-4-yl)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (2.9 g, 3.89 mmol, 95 % yield) as
a brown liquid, which was taken for the next step without further purification. MS(ESI) m/z: 746.6
[M+H]".

Preparation of Intermediate 16: 2-{[(2R, 7aS)-2-fluoro-hexahydro- 1 H-pyrrolizin-7a-yl[methoxy}-
7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen- 1-yl |-8-fluoropyrido[4, 3-d[pyrimidin-4-ol

[0558] To a stirred solution of fert-butyl 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-
pyrrolizin-7a-yl[methoxy }-7-[ 8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-y1]-8-
fluoropyrido[4,3-d]pyrimidin-4-yl)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (Intermediate 15,
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3 g, 4.03 mmol) in EtOH (15 mL) and THF (15 mL) was added NaOH (1M aqueous soln.) (40.3
mL, 40.3 mmol). The reaction mixture was heated at 70 °C for 3 h. The reaction mixture was cooled
to room temperature, the solvent was evaporated under reduced pressure and the residue was
diluted with ethyl acetate. The organic layer was washed with saturated NH4Cl solution, water, and
brine. The organic layer was dried over anhydrous sodium sulfate, filtered, and concentrated under
reduced pressure to provide the crude compound, which was purified by COMBIFLASH™
chromatography (Teledyne ISO, Lincoln, NE) (24 g silicagel column, using 10-20% MeOH/DCM)
to provide 2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-ylmethoxy }-7-[8-ethynyl-7-
fluoro-3-(methoxymethoxy )naphthalen-1-y1]-8-fluoropyrido[4,3-d]pyrimidin-4-ol (850 mg, 1.544
mmol, 38.3 % yield) as a brown solid. MS(ESI) m/z: 551.4 [M+H]".

Preparation of Intermediate 17: (2R,7aS)-7a-[({7-[8-ethynyl-7-fluoro-3-
(methoxymethoxy)naphthalen- 1-yl]-8-fluoro-4-(morpholin-4-yl)pyrido[4, 3-d[pyrimidin-2-
yl}oxy)methyl]-2-fluoro-hexahydro-1H-pyrrolizine

e

Coo A
I ~
= N)\O/I"

N
J

OMOM
[0559] To a stirred solution of 2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yl]methoxy }-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy )naphthalen-1-yl]-8-fluoropyrido[4,3-
d]pyrimidin-4-ol (Intermediate 16, 400 mg, 0.727 mmol) in ACN (10 mL) was added morpholine
(76 mg, 0.872 mmol), triethylamine (0.405 mL, 2.91 mmol) and BOP (482 mg, 1.09 mmol). The
reaction mixture was heated at 80 °C for 8 h. The reaction mixture was cooled to room temperature,
the solvent was evaporated under reduced pressure and the residue was diluted with ethyl acetate.
The organic layer was washed with water and brine, and then dried over anhydrous sodium sulfate,
filtered, and concentrated under reduced pressure to provide the crude residue. The crude material
was purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (40 g
REDISEP™ column (Teledyne ISCO, Lincoln, NE), eluting with a gradient from 60-100% EtOAc
in petroleum ether). Fractions containing the desired product were evaporated to provide (2R,7aS)-
7a-[({7-[8-ethynyl-7-fluoro-3-(methoxymethoxy )naphthalen-1-yl]-8-fluoro-4-(morpholin-4-
yl)pyrido[4,3-d]pyrimidin-2-yl } oxy)methyl]-2-fluoro-hexahydro-1H-pyrrolizine (450 mg, 89%



WO 2024/040109 PCT/US2023/072298
-138 -

yield) as a brown liquid, which was taken for next step without purification. MS(ESI) m/z: 620.6
[M+H]".

Example -1
4-(2-¢[ (2R, 7aS)-2-fluoro-hexahydro- 1 H-pyrrolizin-7a-yl [methoxy }-8-fluoro-4-(morpholin-4-
ylpyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol

O
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[0560] To a stirred solution of tzert-butyl 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-
pyrrolizin-7a-yl]methoxy } -7-[ 8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-yl]-8-
fluoropyrido[4,3-d]pyrimidin-4-yl)-octahydropyrrolo[3,2-b]pyrrole-1-carboxylate (Intermediate

17, 500 mg, 0.807 mmol) in acetonitrile (5 mL) at 0 °C was added 4N HCI (0.49 mL, 16.14
mmol in 1,4-dioxane) and the reaction mixture was stirred at room temperature for 1 h. The
volatiles from the reaction mixture were removed under reduced pressure (at lower temperature,
~30 °C) and the crude residue was co-evaporated with 1,4-dioxane. Then the crude residue was
dissolved in 1,4-dioxane (2 mL) and excess TEA (1 mL) was added. The mixture was concentrated
under reduced pressure to provide an off-white solid. The crude compound was purified by Prep-
HPLC (high performance liquid chromatography) [HPLC Method: Preparative column: EVO (250
x 30 x 5), Mobile phase A: 10mM Ammonium bicarbonate in water-9.5pH; Mobile phase B:
acetonitrile; Gradient = 0 (min)-20%, 8-48%, 13.5-48%, 14-100%, 15-100%, 15.5-20-20%;
Temperature: 27 °C; Flow rate: 30.0 mL/min; Detection: UV at 220 &254 nm] to provide 4-(2-
{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-8-fluoro-4-(morpholin-4-
yD)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol (50 mg, 0.084 mmol, 10.4 %
yield) MS(ESI) m/z: 576.3 [M+H]". '"H NMR (400 MHz, DMSO-ds) 6 ppm = 10.13 (s, 1H), 9.08
(s, 1H), 7.97 (dd, J= 5.9, 9.1 Hz, 1H), 7.46 (t, J= 9.0 Hz, 1H), 7.39 (d, /= 2.5 Hz, 1H), 7.21 (d, J
=23 Hz, 1H), 537 - 5.19 (m, 1H), 4.15 - 4.11 (m, 2H), 4.05 - 3.92 (m, 7H), 3.84 - 3.82 (m, 4H),
3.15-2.99 (m, 3H), 2.87 - 2.77 (m, 1H), 2.20 - 1.98 (m, 2H), 1.93 - 1.70 (m, 2H).
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Preparation of Intermediate 18: (2R, 7aS)-7a-[({7-[8-ethynyl-7-fluoro-3-
(methoxymethoxy)naphthalen- 1-yl]-8-fluoro-4-(1,4-oxazepan-4-yl)pyrido[4, 3-d[pyrimidin-2-
yl}oxy)methyl]-2-fluoro-hexahydro-1H-pyrrolizine.
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[0561] To a stirred solution of 2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yl]methoxy }-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-yl]-8-fluoropyrido[4,3-
d]pyrimidin-4-ol (300 mg, 0.545 mmol) in ACN (10 mL) was added 1,4-oxazepane (66.1 mg,
0.654 mmol), DIPEA (0.29 mL, 1.635 mmol) and BOP (362 mg, 0.817 mmol). The reaction
mixture was heated at 80 °C for 8 h. The reaction mixture was cooled to room temperature, the
solvent was evaporated under reduced pressure and the residue was diluted with ethyl acetate. The
organic layer was washed with water and brine and dried over anhydrous sodium sulfate, filtered,
and concentrated under reduced pressure to provide the crude residue. The crude material was
purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (40 g REDISEP™
column (Teledyne ISCO, Lincoln, NE), eluting with a gradient from 60-100% EtOAc in petroleum
ether). Fractions containing the desired product were evaporated to provide (2R,7aS)-7a-[({7-[8-
ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-yl]-8-fluoro-4-(1,4-oxazepan-4-
yD)pyrido[4,3-d]pyrimidin-2- yl}oxy)methyl]-2-fluoro-hexahydro-1H-pyrrolizine (330 mg, 96%
yield) as a brown liquid. MS(ESI) m/z: 634.6 [M+H]".
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Example 1-2
4-(2-{[ (2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin- 7a-ylJmethoxy}-8-fluoro-4-(1,4-oxazepan-4-
ylpyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6- fluoronaphthalen-2-ol

%
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[0562] To a stirred solution of (2R, 7aS)-7a-[({7-|8-ethynyl-7-fluoro-3-
(methoxymethoxy)naphthalen-1-yl]-8-fluoro-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-2-
yl}oxy)methyl]-2-fluoro-hexahydro-1H-pyrrolizine (330 mg, 0.521 mmol) in acetonitrile (5 mL)
at 0 °C was added 4N HCI (1.3 mL, 5.21 mmol in 1,4-dioxane) and the reaction mixture was stirred
at room temperature for 1 h. The volatiles from the reaction mixture were removed under reduced
pressure (at lower temperature, ~30 °C) and the crude residue was co-evaporated with 1,4-dioxane.
Then the crude residue was dissolved in 1,4-dioxane (2 mL) and excess TEA (1 mL) was added.
The mixture was evaporated under reduced pressure to provide an off-white solid. The crude
compound was purified by Prep-HPLC [HPLC Method: Preparative Column: Waters XBridge
BEH C18 XP(50x2.1mm) 2.5um; Mobile Phase A: 5:95 acetonitrile:water with 10 mM NH4OAc;
Mobile Phase B: 95:5 acetonitrile:water with 10 mM NHaOAc; Temperature: 50°C; Gradient: 0-
100% B over 3 minutes; Flow: 1.1mL/min. Injection 2 conditions: Column: Waters XBridge BEH
C18 XP(50x2.1mm) 2.5um; Mobile Phase A: 5:95 acetonitrile:water with 0.1% TFA; Mobile
Phase B: 95:5 acetonitrile:water with 0.1% TFA; Temperature:50°C; Gradient:0-100% B over 3
minutes, Flow: 1.1mL/min. to provide 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin- 7a-
yl]methoxy }-8-fluoro-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol (28 mg, 0.047 mmol, 9.12 % yield) MS(ESI) m/z: 590.4 [M+H]*. 'H NMR
(400 MHz, DMSO-ds) 8 ppm = "H NMR (400 MHz, DMSO-ds) § 10.27 (s, 1H), 9.10 (s, 1H), 7.98
(dd, J=9.2, 5.9 Hz, 1H), 7.51 - 7.36 (m, 2H), 7.18 (d, J = 2.4 Hz, 1H), 5.55 - 5.16 (m, 1H), 4.22 -
4.01 (m, 6H), 4.00 - 3.89 (m, 3H), 3.82 - 3.72 (m, 2H), 3.19 - 2.96 (m, 3H), 2.88 - 2.80 (m, 1H),
2.71 -2.69 (m, 1H), 2.20 - 1.96 (m, 4H), 1.90 - 1.71 (m, 3H).
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Preparation of Intermediate 19: 4-{2,7-dichloro-8-fluoropyrido[4,3-d[pyrimidin-4-
yl}-1,4-oxazepane
o)
@
N™ XY SN
Cl I 7 N/)\CI
F
[0563] To a stirred solution of commercially available 2,4,7-trichloro-8-fluoropyrido[4,3-
d]pyrimidine (1 g, 3.96 mmol) in DCM (10 mL) at -40 °C was added DIPEA (1.38 mL, 7.92
mmol) followed by 1,4-oxazepane (0.401 g, 3.96 mmol). The reaction mixture was stirred at -40
°C for 30 minutes. The reaction mixture was quenched with water and extracted with DCM. The
combined organic layers were washed with brine, dried over anhydrous sodium sulfate, filtered,
and evaporated under reduced pressure to provide the crude product. The crude compound was
purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (40 g silica gel
column, using 50 to 80% ethyl acetate/petroleum ether) to provide rerr-butyl 3-{2,7-dichloro-8-
fluoropyrido[4,3-d]pyrimidin-4-yl}-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (0.85 g, 2.68
mmol, 68 % yield) as a pale-yellow solid. MS(ESI) m/z: 317.2 [M+H]".

Preparation of Intermediate 20: 4-(2-{{(4aS, 7aR)- 1-methyl-octahydro- 1 H-cyclopentab [pyridin-
da-yl]methoxy}-7-chloro-8-fluoropyrido[4,3-d]pyrimidin-4-yl)- 1,4-oxazepane.
0
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[0564] To a stirred solution of ((4a$,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-
4a-yl)methanol (0.48 g, 2.84 mmol) in dry THF (9 mL) was added sodium hydride (0.189 g, 4.73
mmol, 60% w/w) at 0°C and stirred for 1 h at the same temperature. Then 4-(2,7-dichloro-8-
fluoropyrido[4,3-d]pyrimidin-4-yl)-1,4-oxazepane (0.75 g, 2.365 mmol) in THF (2 mL) was added
at 0°C. The reaction mixture was allowed to warm to room temperature and was stirred for 1 h.
The reaction mixture was quenched with ice cold water and extracted with EtOAc (2X). The

combined organic extracts were washed with brine, dried over NazSQas, filtered, and concentrated
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under reduced pressure to provide crude residue. The crude residue was purified by
COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (40 g silica gel column; 70% to
80% EtOAc in petroleum ether as eluent) to provide the 4-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-ylJmethoxy }-7-chloro-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-1,4-

oxazepane (550 mg, 1.222 mmol, 52 % yield) as an off- white solid. MS(ESI) m/z: 450.4 [M+H]".

Preparation of Intermediate 21: 4-(2-{{(4aS, 7aR)- 1-methyl-octahydro-1H-
cyclopentalb [pyridin-4a-ylJmethoxy}-8-fluoro-7-[7-fluoro-3-(methoxymethoxy)-8-{2-
[tris(propan-2-yl)silyl[ethynyl}naphthalen- 1-yl [pyrido[4,3-d[pyrimidin-4-yl)- 1,4-oxazepane.

O
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[0565] To a stirred solution of 4-(7-chloro-8-fluoro-2-(((4aS,7aR)-1-methyloctahydro-
4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-1,4-oxazepane (500 mg,
1.111 mmol) in 1,4-dioxane (26 mL), H20 (7.5 mL) were added ((2-fluoro-6-(methoxymethoxy)-
8-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)naphthalen-1-yl)ethynyl)triisopropylsilane ~ (627
mg, 1.222 mmol), and Cs2CO3 (1086 mg, 3.33 mmol). The reaction mixture was purged with argon
for 5 minutes and PdClz2(dppf) (81 mg, 0.111 mmol) was added. The reaction mixture was again
purged with argon for 3 minutes and then heated at 100 °C for 1h in a microwave reactor. The
reaction mixture was cooled to room temperature, diluted with water, and extracted with ethyl
acetate. The combined organic layers were washed with brine, dried over anhydrous sodium
sulfate, filtered, and concentrated under reduced pressure to provide the crude product, which was
purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (using 40 g silica gel
column, using 50 to 100% ethyl acetate/petroleum ether ) to provide 4-(2-{[(4aS,7aR)-1-methyl-
octahydro-1H-cyclopenta[b]pyridin-4a-yl |methoxy }-8-fluoro-7-[ 7-fluoro-3-(methoxymethoxy)-
8-{2-[tris(propan-2-yl)silyl]ethynyl }naphthalen-1-yl]pyrido[4,3-d]pyrimidin-4-yl)-1,4-oxazepane
(500 mg, 0.625 mmol, 56 % yield) as brown solid. MS(EST) m/z: 800.4 [M+H]".



WO 2024/040109 PCT/US2023/072298
- 143 -

Preparation of Intermediate 22: 4-(2-{[(4aS, 7aR)- I-methyl-octahydro-1H-
cyclopentab[pyridin-4a-yl[methoxy}-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-
Yl]-8-fluoropyrido[4, 3-d[pyrimidin-4-yl)- 1,4-oxazepane.
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[0566] To a stirred solution of 4-(8-fluoro-7-(7-fluoro-3-(methoxymethoxy)-8-
((triisopropylsilyl)ethynyl)naphthalen-1-yl)-2-(((4aS,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-1,4-oxazepane (0.5 g, 0.625
mmol) in DMF (5 mL) was added CsF (0.95 g, 41.1 mmol). The reaction mixture was heated at 50
°C for 1h. The reaction mixture was cooled to room temperature, diluted with water, and extracted
with ethyl acetate. The combined organic layers were washed with brine, dried over anhydrous
sodium sulfate, filtered, and concentrated under reduced pressure to provide 4-(2-{[(4a$,7aR)-1-
methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-7-[8-ethynyl-7-fluoro-3-
(methoxymethoxy)naphthalen-1-y1]-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-1,4-oxazepane.as a
brown liquid, which was taken for next step without further purification. MS(ESI) m/z: 6443
[M+H]".

Example 1-3

4-(2-¢[(4aS, 7aR)- 1-methyl-octahydro- 1 H-cyclopenta[b [pyridin-4a-ylJmethoxy}-8-fluoro-4- (1,4-
oxazepan-4-yl)pyrido[4, 3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol
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[0567] To a stirred solution of 4-(8-fluoro-7-(7-fluoro-3-(methoxymethoxy)-8-
((triisopropylsilyl)ethynyl)naphthalen-1-y1)-2-(((4aS,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-1,4-oxazepane (450 mg, 0.562
mmol) in acetonitrile (5 mL) at 0 °C was added HCI (4M in dioxane) (0.703 mL, 2.81 mmol) and
the reaction mixture was stirred at room temperature for 1 h. The volatiles from the reaction
mixture were removed under reduced pressure (at lower temperature, ~30 °C) and the crude residue
was co-evaporated with 1,4-dioxane. Then the crude residue was dissolved in 1,4-dioxane (2 mL)
and excess TEA (1 mL) was added. The mixture was evaporated under reduced pressure to provide
an off-white solid. The crude compound was purified by Prep-HPLC [HPLC Method: Preparative
column: YMC ExRS (20x 250) 5u, Mobile phase A: 10mM ammonium bicarbonate in water-9.5pH;
Mobile phase B: acetonitrile; Gradient = 0 (min)-50%, 2-50%, 15-70%, 16-70%, 17-100%,;
Temperature: 27 °C; Flow rate: 19 mL/min; Detection: UV at 220 &254 nm] to provide 4-(2-
{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-8-fluoro-4-(1,4-
oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol (78 mg, 0.127
mmol, 23 % yield). MS(ESI) m/z: 600.4 [M+H]". 1H NMR (400 MHz, DMSO-ds) § ppm = 10.16
(s, 1H), 9.10 (s, 1H), 7.98 (dd, J=9.2, 5.9 Hz, 1H), 7.47 (t, J = 9.0 Hz, 1H), 7.40 (d, /= 2.5 Hz,
1H), 7.18 (d, J = 2.4 Hz, 1H), 4.46 (d, J = 10.6 Hz, 1H), 4.23 - 4.07 (m, 5H), 4.03 - 3.91 (m, 3H),
3.81-3.73 (m, 2H), 2.72 - 2.63 (m, 1H), 2.69 - 2.59 (m, 1H), 2.25 - 2.14 (m, 4H), 2.14 - 2.06 (m,
3H), 1.92 - 1.65 (m, 3H), 1.65 - 1.49 (m, 6H), 1.47 - 1.33 (m, 1H).

[0568] The examples in Table 1 were prepared according to procedures described for
Example 1-1 from appropriate starting materials.

[0569] Examples 1-22/1-23, 1-25/1-26, 1-42/1-43, 1-44/1-45, 1-60/1-61, 1-62/1-63, 1-
69/1-70, 1-71/1-72, 1-73/1-74, 1-112/1-113, 1-119/1-140, 120/121, 1-124, 1-125, 1-126/1-146, 1-
128, 1-130/1-131, 1-132/1-133, 1-135/1-143, 1-136, 1-139, 1-144 were synthesized as
diastereomeric mixtures. Final compounds were purified by Prep-HPLC to provide pure
diastereomeric mixtures which were further purified by either chiral HPLC or SFC as noted to
provide single diastereomers. In the case of Example 2-40/2-41, commercially available
3-cyanopiperidine was subjected to chiral SFC separation and in case of examples 1-114, 1-116,
1-117, 1-118, 1-138, 1-140, and 1-142 racemic fragments were synthesized and then subjected to
chiral SFC separation followed at the start of the reaction sequence to provide a single diastereomer.
Superscripts appearing after the example number in the table designate which of the following

chiral separation conditions were used:
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A) CHIRALCEL™ QJ-H (Daicel, Japan) (250 x 21)mm, 5 pm; % COz2: 70%; % Co solvent:
30% 0.2% DEA in IPA; Total Flow: 80.0g/min; Back Pressure: 100bar; Temperature : 35
°C; UV: 240 nm

B) CHIRALPAK™ IC (Daicel, Japan) (250 x 21)mm, 5 um; % COz: 75%; % Co solvent:
25% 0.2% IPA in methanol; Total Flow: 90.0g/min; Back Pressure: 100bar; Temperature
:35°C;UV: 220 nm

C) CHIRALPAK™ [E (Daicel, Japan) (250 x 30)mm, 5 pm; % COz: 50%; % Co solvent:
50% 0.2% IPA in methanol; Total Flow: 120.0g/min; Back Pressure: 100bar;
Temperature : 35 °C; UV: 254 nm

D) CHIRALPAK™ IE (Daicel, Japan) (250 x 30)mm, 5 pm; % COa2: 70%; % Co solvent:
30% 0.2% IPA IN methanol; Total Flow: 150.0g/min; Back Pressure: 100bar;
Temperature : 35 °C; UV: 220 nm

E) CHIRALPAK™ IE (Daicel, Japan) (250 x 30)mm, 5 pm; Mobile Phase A:; Mobile Phase
B: 10mM ammonium acetate in methanol:0.07% acetic acid; Flow rate: 30.0 ml/min,;
Gradient:T/%B:0/100; 32/100

F) WHELK-O™ 1 (R,R) (Regis Technologies, Morton Grove, IL) (250 X 21)mm, 5 pm; %
COz: 70%; % Co solvent: 30% of 0.2% DEA in ACN/IPA; Total Flow: 90.0g/min; Back
Pressure: 100bar; Temperature : 35 °C; UV: 220 nm

G) LUX™ Cellulose-2 (Phenomenex, Torrance, CA) (250 X 21.5)mm, 5 um; % COz2: 60%;
% Co solvent: 40% of SmM ammonium acetate in ACN:MEOH(50:50); Total Flow:
80.0g/min; Back Pressure: 100bar; Temperature : 35 °C; UV: 220 nm

H) LUX™ Cellulose-1 (Phenomenex, Torrance, CA) (250 X 21.5)mm, 5 um; % CO2: 50%,;
% Co solvent: 50% of SmM ammonium acetate MEOH;, Total Flow: 80.0g/min; Back
Pressure: 100bar; Temperature : 35 °C; UV: 220 nm

I) LUX™ Cellulose-4 (Phenomenex, Torrance, CA) (250 X 21.5)mm, 5 pm; % COz: 50%;
% Co solvent: 50% of SmM ammonium MEOH; Total Flow: 70.0g/min; Back Pressure:
100bar; Temperature : 35 °C; UV: 220 nm

J) CHIRALPAK™ IG (Daicel, Japan) (250 x 21)mm, 5 um; % COz2: 75%; % Co solvent:
25% 0.2% ammonia in methanol; Total Flow: 90.0g/min; Back Pressure: 100bar;
Temperature : 35 °C;UV: 220 nm

K) CHIRALCEL™ OD-H (Daicel, Japan) (250 x 21)mm, 5 pm; % COz2: 80%; % Co solvent:
20% 0.2% ammonia in methanol; Total Flow: 80.0g/min; Back Pressure: 100bar;
Temperature : 35 °C; UV: 240 nm
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Table 1
# Structure IUPAC FEMS 'H NMR
(M~+H)"
TH NMR (400 MHz,
DMSO-ds) 6 ppm = 10.23 -
10.13 (m, 1H), 9.07 (s, 1H),
5-ethynyl-6-fluoro- 7.98 (dd, /=93, 6.0 Hz,
4-{8-fluoro-2-[(1- 1H), 7.50 - 7.44 (m, 1H),
{[BR)-3- 7.40 (d, J = 2.5 Hz, 1H),
fluoropyrrolidin-1- 720 (d,J=2.5Hz, 1H),
yl]methyl}cyclopro 528 -5.07 (m, 1H), 4.35 -
iy pyl)methoxy]-4- 590.5 | 4.21 (m, 2H), 4.08 - 3.97
(morpholin-4- (m, 2H), 3.96 - 3.88 (m,
yl)pyrido[4,3- 2H), 3.86 - 3.79 (m, SH),
d]pyrimidin-7- 2.91 -2.76 (m, 2H), 2.70 -
yl}naphthalen-2-ol 2.55 (m, 1H), 2.47 - 2.38
(m, 2H), 2.36 - 2.28 (m,
1H), 2.19 - 2.03 (m, 1H),
1.93 -1.76 (m, 1H), 0.64
(m, 2H), 0.48 - 0.42 (m,
2H)
4-[2-({1- TH NMR (400 MHz,
[(dimethylamino)m DMSO-ds) 6 ppm = 10.17
ethyl]cyclopropyl } (dd, J=5.0,3.0 Hz, 1H),
methoxy)-8-fluoro- 9.11-9.06 (m, 1H), 8.02 -
s 4-(morpholin-4- 5462 | 7.95(m, 1H), 7.51-7.39

yl)pyrido[4,3-
d]pyrimidin-7-yl]-
5-ethynyl-6-
fluoronaphthalen-2-

ol

(m, 2H), 7.20 (d, J=2.8
Hz, 1H), 4.28 - 4.24 (m,
2H), 4.04 - 3.90 (m, 4H),
3.83 -3.81 (m, 3H), 2.53 (d,
J=2.0Hz, 6H), 2.28 - 2.16
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(m, 4H), 0.70 - 0.64 (m,
2H), 0.51 - 0.39 (m, 2H)

5-ethynyl-6-fluoro-
4-[8-fluoro-4-
(morpholin-4-yl)-2-
({1-[(piperidin-1-

TH NMR (400 MHz,
DMSO-ds) 6 ppm = 9.09 (s,
1H), 7.98 (dd, J= 5.9, 8.9
Hz, 1H), 7.52 - 7.43 (m,
1H), 7.40 (d, /= 2.8 Hz,
1H), 7.19 (d, J= 2.8 Hz,

o yl)methyl]cyclopro 586.1 1H), 4.30 (s, 2H), 4.07 -
pyl}methoxy)pyrid 3.99 (m, 2H), 3.97 - 3.90
o[4,3-d]pyrimidin- (m, 3H), 3.85-3.79 (m,
7-yl]naphthalen-2- 5H), 3.18 (s, 2H) 2.11 (s,
ol 2H), 1.67 - 1.36 (m, 4H),

1.24 (s, 2H), 0.94 - 0.81 (m,
1H), 0.79 - 0.66 (m, 2H),
0.59 - 0.39 (m, 2H).
'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.16
4-(2-{[(2R,7aS)-2-
(s, 1H), 9.08 (s, 1H), 7.98
fluoro-hexahydro-
o (dd,J=9.5, 6.0 Hz, 1H),
1H-pyrrolizin-7a-
7.47 (t, J=9.1 Hz, 1H),
yl]methoxy } -8-
7.40 (d, /=2.5Hz, 1H),
fluoro-4-{8-oxa-3-
) 7.18 (d,J=2.8 Hz, 1H),
azabicyclo[3.2.1]oc
602.3 5.46 - 5.21 (m, 1H), 4.53 -

1-7 tan-3-

) 4.44 (m, 3H), 4.34 - 427
yl}pyrido[4,3-

d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

(m, 1H), 4.15 (s, 1H), 3.92
(d,J=7.8 Hz, 1H), 3.79 -
3.65 (m, 2H), 3.29 - 3.27
(m, 2H), 3.21 - 3.11 (m,
2H), 2.53 - 2.52 (m, 1H),
2.13 - 2.06 (m, 2H), 1.93 -
1.77 (m, 7H), 1.24 (s, 1H)
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4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-

'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 9.07 (s,
1H), 795 (dd, /=89, 6.4
Hz, 1H), 7.45 (t, J= 8.9 Hz,

cyclopenta[b]pyridi 1H), 7.39 (d, /= 2.5 Hz,
[:j n-4a-ylJmethoxy }- 1H), 7.21 (d, J= 2.8 Hz,
N 8-fluoro-4- 5863 | 1H), 4.48 (d, J=10.6 Hz,
1-8 | wo LA AN .
Q I o’ggu\ (morpholin-4- 1H), 4.18 —4.11 (m, 1H),
O f " | y)pyrido[4,3- 4.04 - 3.89 (m, 6H), 3.85 —
dJpyrimidin-7-yl)- 3.79 (m, 4H), 2.24 — 2.20
5-ethynyl-6- (m, 1H), 2.17 (s, 3H), 2.08
fluoronaphthalen-2- —2.03 (m, 2H), 1.63 - 1.54
ol (m, 4H), 1.43 — 1.37 (m,
2H), 1.26 — 1.22 (m, 3H).
'H NMR (400 MHz,
4-(2-{[(4aS,7aR)-1- DMSO-ds) 6 ppm = 10.16
methyl-octahydro- (brd,J=1.0Hz, 1H), 9.06
1H- (s, 1H), 7.99 - 7.95 (m, 1H),
cyclopenta[b]pyridi 747 (t,J=9.1 Hz, 1H),
n-4a-yl|methoxy }- 7.40 (d, J=2.5 Hz, 1H),
E:ﬁ 8-fluoro-4-{8-oxa- 7.18 (d,J=2.4 Hz, 1H),
19 NNy 3- 6123 | 4.51-4.41(m, 4H), 4.27

azabicyclo[3.2.1]oc
tan-3-
yl}pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

(brdd, J=123,7.9 Hz,
1H), 4.14 (d, J = 10.8 Hz,
1H), 3.95 (d, /=3.5 Hz,
1H), 3.77 - 3.62 (m, 2H),
2.28 -2.16 (m, 5H), 1.88 -
1.80 (m, 4H), 1.75 - 1.36
(m, 10H), 1.27 - 1.22 (m,
1H)
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4-(2-{[(2R, 7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-

yl]methoxy }-4-

'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 9.08 (s,
1H), 7.98 (dd, J=6.0,9.3
Hz, 1H), 7.47 (t, J= 9.0 Hz,
1H), 7.40 (d, J=2.5 Hz,
1H), 7.20 (d, J= 2.3 Hz,
1H), 5.39 - 5.16 (m, 1H),

o [(2R,65)-2,6-
[°j ( %) , 444 (brd,J=13.3 Hz,
N dimethylmorpholin-
Ay . 6043 | 1H), 4.40 - 4.33 (m, 1H),
1-10 | wo e 4-y1]-8-
® N ol , 421 -4.09 (m, 1H), 4.04
R fluoropyrido[4,3-
D T (dd, J=7.4, 10.4 Hz, 1H),
F d]pyrimidin-7-yl)-
3.98 (d,./=0.8 Hz, 1H),
5-ethynyl-6-
3.88 - 3.73 (m, 2H), 3.13 -
fluoronaphthalen-2-
| 3.00 (m, 5H), 2.90 - 2.77
)
(m, 1H), 2.18 - 2.11 (m,
1H), 2.10 - 1.98 (m, 3H),
1.92 - 1.70 (m, 3H), 1.20
(dd, /=33, 6.0 Hz, SH).
1H NMR (400 MHz,
4-(2-{[(2R,TaS)-2- DMSO0-d6) § ppm = 10.17
fluoro-hexahydro- (s, 1H), 9.11 - 9.09 (m, 1H),
1H-pyrrolizin-7a- 7.98 (dd, /=9.1, 5.9 Hz,
. ylmethoxy } -8- 1H), 7.46 (t,J =9.0 Hz,
[N] fluoro-4-[(25)-2- 1H), 7.40 (d, J=2.6 Hz,
11 | ve NN F | methylmorpholin-4- | 5902 1H), 7.19 (d, J =2.4 Hz,
- P

yl]pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

1H), 4.49 - 4.42 (m, 1H),
4.40 - 421 (m, 2H), 4.02 -
3.95 (m, 2H), 3.90 (s, 1H),
3.81-3.68 (m, 3H), 3.61 -
3.40 (m, 3H), 3.28 - 3.14
(m, 3H), 2.54 - 2.52 (m,
1H), 2.31 - 2.05 (m, 2H),
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2.03 - 1.82 (m, 3H), 1.25 -
1.17 (m, 3H).

4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-

TH NMR (400 MHz,
DMSO-ds) é ppm= 10.19
(br d, J=1.3 Hz, 1H), 9.08
(s, 1H), 7.98 (dd, J=9.0, 5.9
Hz, 1H), 7.47 (t, J=8.9 Hz,

cyclopenta[b]pyridi 1H), 7.40 (d, J =2.4 Hz,
X n-4a-ylmethoxy }- 1H), 7.20 (d, /=2.4 Hz, 1H),
[Z] 4-[(2R,685)-2,6- 4.55 - 4.33 (m, 3H), 4.21 -
12| e N : \/)N\ dimethylmorpholin- 6143 4.13 (m, 1H),3.99(d, J
O oW o@\ 4-y1]-8- =3.9 Hz, 1H), 3.89 - 3.77
O = " | fluoropyrido[4,3- (m, 2H), 3.14 - 3.04 (m,
j d]pyrimidin-7-yl)- 2H), 2.81 - 2.70 (m, 1H),
5-ethynyl-6- 2.32-2.20 (m, 4H), 2.11 (s,
fluoronaphthalen-2- 1H), 1.88 - 1.81 (m, 1H),
ol 1.77 - 1.70 (m, 1H), 1.69 -
1.52 (m, 6H), 1.46 - 1.40
(m, 1H), 1.27 - 1.18 (m,
TH).
4-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-4-
[(3R,45)-3,4-
13 difluoropyrrolidin- 5962
1-yl]-8-

fluoropyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol
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6-(2-{[(2R,7aS5)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-y1)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
2,,6-thia-6-
azaspiro[3.3 Jheptan

e-2,2-dione

636.2

4T2({1-
[(dimethylamino)m
ethyl]cyclopropyl }
methoxy)-8-fluoro-
4-(morpholin-4-
yl)pyrido[4,3-
d]pyrimidin-7-yl]-
5-ethynyl-6-
fluoronaphthalen-2-

ol

5463

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[(3R)-3-(2-
hydroxypropan-2-
yD)pyrrolidin-1-
yl]pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-

618.1
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fluoronaphthalen-2-

ol

(8aR)-7-(2-
{[2R,7a5)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
hexahydro-1H-
[1,3]oxazolo[3,4-

a]piperazin-3-one

631.2

1-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
N,N-
dimethylpiperidine-

4-sulfonamide

681.3

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-(4-

652.2
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methanesulfonylpip
eridin-1-
yl)pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

1-20

4-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-4-
[(2R,65)-2,6-
dimethylmorpholin-
4-yl]-8-
fluoropyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

604.3

1-21

4-(2-{[(2R, 7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-4-
{2,2-difluoro-7-
azaspiro[3.5]nonan-
7-yl}-8-
fluoropyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

650.3
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1-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-

'"H NMR (400 MHz,

DMSO-ds) é ppm = 10.18
(d, /=4.1 Hz, 1H), 9.09 (d,
J=5.4 Hz, 1H), 8.02 - 7.95
(m, 1H), 7.47 (t, J=8.9 Hz,

~ 1H), 7.41 (s, 1H), 7.22 (dd,
1-22 O NZSN F | hydroxynaphthalen- | 599.3
Q y N/)\O/gg Iyl J=4.2,2.7 Hz, 1H), 5.46 -
N -v])-8-
F y 5.24 (m, 1H), 4.41 - 3.91
OH fluoropyrido[4,3-
(m, 6H), 3.87-3.71 (m,
d]pyrimidin-4-
o 2H), 3.26 - 3.07 (m, 3H),
yl)piperidine-3-
o 3.01 -2.86 (m, 1H), 2.28 -
carbonitrile
1.75 (m, 10H)
1-(2-{[(2R, 7aS)-2- TH NMR (400 MHz,
fluoro-hexahydro- DMSO-ds) 6 ppm = 10.21 -
1H-pyrrolizin-7a- 10.15 (m, 1H), 9.13 - 9.06
(j///N yl]methoxy }-7-(8- (m, 1H), 8.03 - 7.95 (m,
N ethynyl-7-fluoro-3- 1H), 7.47 (t, /=9.0 Hz, 1H),
&
1-23 O NN F | hydroxynaphthalen- 5992 | 7.41(d, /~=1.6 Hz, 1H), 7.22
U oo 1-y1)-8 dd, J=6.6,2.5 Hz, 1H
F N -y )_ - ( 2 A M Z’ )’

OH fluoropyrido[4,3- 5.54-526(m, 1H), 4.45 -
d]pyrimidin-4- 3.93 (m, 6H), 3.87 - 3.71
yl)piperidine-3- (m, 2H), 3.24 (br s, 4H),
carbonitrile 2.28 - 1.77 (m, 10H)
4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-

[ j/\OH 1H-pyrrolizin-7a-
N yl]methoxy }-8-
N F
1-24 O NI A JN\ fluoro-4-[2- 606.5
N PN,
O ¢ NO N (hydroxymethyl)mo

OH rpholin-4-

yllpyrido[4,3-

d]pyrimidin-7-yl)-
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S5-ethynyl-6-
fluoronaphthalen-2-

ol

1-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-ylJmethoxy }-
7-(8-ethynyl-7-

'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.20
(br d, J=1.3 Hz, 1H), 9.08
(d, J=6.4 Hz, 1H), 7.99 (dd
J=83,6.6 Hz, 1H), 7.47 (t,
J=9.0 Hz, 1H), 7.41 (d,
J=2.3 Hz, 1H), 7.22 (dd,
J=43,24 Hz, 1H), 439 -

>

=N
| o AN fluoro-3 609.3 | 4.13 (m, 2H), 4.00 - 3.88
5sa Q i N"o n_ | fluoro-3- ‘ 13 (m, 2H), 4.00 - 3.
O = ! hydroxynaphthalen- (m, 3H), 3.84 - 3.69 (m,
F
1-yl)-8- 2H), 2.55-2.53 (m, 1H),
Isomer 1
fluoropyrido[4,3- 240-231(m, 3H), 2.09 -
dJpyrimidin-4- 2.01 (m, 2H), 1.99 - 1.88
yl)piperidine-3- (m, 3H), 1.81 - 1.72 (m,
carbonitrile 2H), 1.64 (br d, J/=4.3 Hz,
6H), 1.56 - 1.45 (m, 3H),
1.18 - 1.12 (m, 1H)
1-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
//N
(j/ cyclopenta[b]pyridi
N
. NN n-4a-ylJmethoxy }-
B HO. A~
N"o 7-(8-ethynyl-7- 609.3
26* Cl F &‘ (S-ethyny
‘] = fluoro-3-
F
hydroxynaphthalen-
Isomer 2
1-y1)-8-

fluoropyrido[4,3-
d]pyrimidin-4-
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yl)piperidine-3-

carbonitrile

1-27 O |: N\/N

4-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[(3R)-3-
methylmorpholin-4-
vl]pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

590.3

1-28

4-(2-{[(4aS,7akR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-ylmethoxy }-
8-fluoro-4-[(3R)-3-
methylmorpholin-4-
yl]pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

600.3

1-29

5-ethynyl-6-fluoro-
4-[8-fluoro-2-({1-
[(4-fluoropiperidin-
1-
yl)methyl]cyclopro
pyl }methoxy)-4-
[(3R)-3-

618.3
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methylmorpholin-4-
yl]pyrido[4,3-
d]pyrimidin-7-
yl]naphthalen-2-ol

1-30

4-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[(2R)-2-
(hydroxymethyl)mo
rpholin-4-
yl]pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

606.3

1-31

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[(25)-2-
(hydroxymethyl)mo
rpholin-4-
yl]pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

606.3

1-32

4-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-

5903
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fluoro-4-[(35)-3-
methylmorpholin-4-
yl]pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

4-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-4-
[(BR)-3-
ethylmorpholin-4-
yl]-8-
fluoropyrido[4,3-

1-33 604.3

d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

TH NMR (400 MHz,
1-(2-{[(2R, 7a8)-2- DMSO-ds) 6 ppm = 10.20
fluoro-hexahydro- (brd, J=1.3 Hz, 1H), 9.08
1H-pyrrolizin-7a- (d, /=6.4 Hz, 1H), 7.99 (dd,
I yl]methoxy }-7-(8- J=8.3, 6.6 Hz, 1H), 7.47 (t,
Hj ethynyl-7-fluoro-3- J=9.0 Hz, 1H), 7.41 (d,
hydroxynaphthalen- 5993 | J=2.3 Hz, 1H), 7.22 (dd,
1-y1)-8- J=43,2.4 Hz, 1H), 4.39 -
fluoropyrido[4,3- 4.13 (m, 2H), 4.00 - 3.88
d]pyrimidin-4- (m, 3H), 3.84 - 3.69 (m,
yl)piperidine-4- 2H), 2.55-2.53 (m, 1H),
carbonitrile 2.40 -2.31 (m, 3H), 2.09 -
2.01 (m, 2H), 1.99 - 1.88

1-34
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(m, 3H), 1.81 - 1.72 (m,
2H), 1.64 (br d, J=4.3 Hz,
6H), 1.56 - 1.45 (m, 3H),
1.18 - 1.12 (m, 1H)

4-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-{3-oxa-6-

azabicyclo[3.1.1]he

TH NMR (400 MHz,
DMSO-ds) 6 ppm = 10.17
(s, 1H), 9.01 (s, 1H), 7.98
(dd, J=9.2, 5.9 Hz, 1H),
7.52 - 7.44 (m, 1H), 7.40 (d,
J=2.6 Hz, 1H), 7.21 - 7.15
(m, 1H), 5.50 - 5.24 (m,

1-35 5883 1H), 4.94 - 475 (m, 1H),
ptan-6-
) 4.39 -4.06 (m, 4H), 4.04 -
yl}pyrido[4,3-
o 3.93 (m, 3H), 3.49 (s, 1H),
d]pyrimidin-7-yl)-
3.18 (br d, /=4.9 Hz, 2H),
S5-ethynyl-6-
3.02 -2.90 (m, 2H), 2.29 -
fluoronaphthalen-2-
| 2.13 (m, 2H), 2.10-2.01
0
(m, 2H), 2.01 - 1.80 (m,
4H)
4-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[(15,45)-2-
oxa-5-
1-36 azabicyclo[2.2.1]he 588.2

ptan-5-
yl]pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol
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4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[(1R,4R)-

'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.16
(brs, 1H), 9.14 (br d,
J=10.3 Hz, 1H), 7.98 (br
dd, /=9.0, 6.4 Hz, 1H), 7.51

2-oxa-5- - 7.44 (m, 1H), 7.40 (br d,
1-37 azabicyclo[2.2.1]he 588.2 | J=2.3 Hz, 1H), 7.16 (brs,
ptan-5- 1H), 5.52 - 5.22 (m, 2H),
yl]pyrido[4,3- 4.85-4.79 (m, 1H), 432 -
d]pyrimidin-7-yl)- 4.09 (m, 3H), 4.06 - 3.83
5-ethynyl-6- (m, 4H), 3.02 - 2.82 (m,
fluoronaphthalen-2- 2H), 2.39 -2.31 (m, 4H),
ol 2.21-1.71 (m, 6H)
TH NMR (400 MHz,
DMSO-ds) 6 ppm = 10.17
4-(2-{[(2R,7aS)-2-
(s, 1H), 9.73 (d, J=16.4 Hz,
fluoro-hexahydro-
1H), 7.98 (dd, J=9.0, 6.0
1H-pyrrolizin-7a-
Hz, 1H), 7.47 (td, J=9.1, 1.4
yl]methoxy }-8-
Hz, 1H), 7.40 (d, J=2.4 Hz,
fluoro-4-{2-oxa-5-
. 1H), 7.23 - 7.17 (m, 1H),
azabicyclo[4.1.0]he
1-38 588.2 5.49 - 5.26 (m, 1H), 4.34 -

ptan-5-
yl}pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

4.14 (m, 3H), 4.10 - 3.96
(m, 3H), 3.95 - 3.87 (m,
2H), 3.59 - 3.46 (m, 3H),
3.03 - 2.87 (m, 1H), 2.29 -
2.05 (m, 3H), 2.01 - 1.80
(m, 3H), 1.34 - 1.06 (m,
3H)
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1-39

1-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-y1)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
4-methylpiperidin-
4-0l

604.3

1-40 N
et

5-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-y1)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
2-methyl-1;6,2,5-
thiadiazepane-1,1-

dione

653.2

1-41

4-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-{9-oxa-2-
azaspiro[5.5]Jundeca
n-2-yl}pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-

6443
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fluoronaphthalen-2-

ol

1-(2-{[(2R, 7aS)-2-
fluoro-hexahydro-
on 1H-pyrrolizin-7a-

Y yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
i 590.2
hydroxynaphthalen-

1-y1)-8-

isomer 1

fluoropyrido[4,3-
d]pyrimidin-4-
yl)piperidin-3-ol

1-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
OH

o1 yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
i 590.3
hydroxynaphthalen-

1-y1)-8-

isomer 2

fluoropyrido[4,3-
d]pyrimidin-4-
yl)piperidin-3-ol

1-[7-(8-ethynyl-7-
fluoro-3-
hydroxynaphthalen-
1-yl)-8-fluoro-2-
{1-[(4- 6273

fluoropiperidin-1-

isomer 1 yl)methyl]cyclopro
pyl}methoxy)pyrid
o[4,3-d]pyrimidin-
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4-yl]piperidine-3-

carbonitrile

o

isomer 2

1-[7-(8-ethynyl-7-
fluoro-3-
hydroxynaphthalen-
1-yl)-8-fluoro-2-
({1-[(4-
fluoropiperidin-1-
yl)methyl]cyclopro
pyl}methoxy)pyrid
o[4,3-d]pyrimidin-
4-yl]piperidine-3-

carbonitrile

6273

1-46

7-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
7-
azaspiro[3.5]nonan-

2-ol

630.3

1-47

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-
{hexahydro-1H-
furo[3,4-c]pyrrol-5-

602.3
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yl}pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

1-48

4-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-4-{8-
azabicyclo[3.2.1]oc
tan-8-yl}-8-
fluoropyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

600.3

o F
| COCCH,
SORALe
F

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-4-{2-
azabicyclo[2.2.1]he
ptan-2-yl}-8-
fluoropyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

586.2

1-50

OH

1-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-

5903
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hydroxynaphthalen-
1-yl)-8-
fluoropyrido[4,3-
d]pyrimidin-4-
yl)piperidin-4-ol

1-51

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-(4-
methoxypiperidin-
1-yl)pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

604.3

1-52

4-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy } -8-
fluoro-4-[3-
(hydroxymethyl)pip
eridin-1-
yl]pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

604.3

'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 9.01 (s,
1H), 7.92 (dd, J=9.3, 6.0
Hz, 1H), 7.42 (t, J=9.1 Hz,
1H), 7.34 (d, J=2.5 Hz, 1H),
7.18 (d, J=2.5 Hz, 1H), 5.40
-5.18 (m, 1H), 4.61 - 436
(m, 2H), 4.18 — 4.05 (m,
2H), 3.96 - 3.93 (m, 2H),
3.57 -3.52 (m, 3H), 3.35 -
3.22 (m, 4H), 3.14 - 3.10
(m, 3H), 2.84 - 2.80 (m,
1H), 2.14 - 2.11 (m, 1H),
2.06 -2.03 (m, 2H), 1.83-
1.77 (m, SH).
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1-53

3-(2-{[(2R,7aS5)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-y1)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
3-
azabicyclo[3.2.1]oc

tan-8-ol

604.3

1-54

3-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
8-methyl-3-
azabicyclo[3.2.1]oc

tan-8-ol

630.3

I

1-55 il

(3aR,5R,6aS)-2-(2-
{[CR,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-y1)-8-

666.3




WO 2024/040109

-167 -

PCT/US2023/072298

fluoropyrido[4,3-
d]pyrimidin-4-yl)-
5-(difluoromethyl)-
octahydrocyclopent
a[c]pyrrol-5-ol

1-56

(1R,5S,6R)-3-(2-
{[(2R,7a5)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
6-methyl-3-
azabicyclo[3.1.1]he
ptan-6-ol

6163

1-57

2-[1-(2-{[(2R,7a8)-
2-fluoro-
hexahydro-1H-
pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-y1)-8-
fluoropyrido[4,3-
d]pyrimidin-4-
yl)piperidin-3-

yl]acetonitrile

6133
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1-58

3-(2-{[(2R,7aS5)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-y1)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
3-
azabicyclo[3.2.1]oc

tan-6-ol

616.2

1-59

3-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
3-
azabicyclo[3.3.1]no

nan-9-ol

630.3

1- O |

60P

S
=
F

Iso

=N

s
N

mer 1

6&

1-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoropyrido[4,3-

6152
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d]pyrimidin-4-yl)-
4-
hydroxypiperidine-

3-carbonitrile

1-(2-{[(2R, 7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-y1)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
4-
hydroxypiperidine-

3-carbonitrile

615.2

m

62F O N

isomer 1

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[3-
(hydroxymethyl)pip
eridin-1-
yl]pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

604.3
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63%

-
4
Q

isomer 2

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[3-
(hydroxymethyl)pip
eridin-1-
yl]pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

604.2

1-64

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[(3R)-3-
(methoxymethyl)m
orpholin-4-
yl]pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

620.2

1-65

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy } -8-
fluoro-4-[(35)-3-
(methoxymethyl)m
orpholin-4-
yl]pyrido[4,3-

620.2
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d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

1-66

4-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-4-[4-
(dimethylphosphory
Dpiperidin-1-yl]-8-
fluoropyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

650.2

1-67

(3aR,58,6a8)-2-(2-
{[(2R,7a5)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
5-methyl-
octahydrocyclopent
a[c]pyrrol-5-ol

630.3
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1-68

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[4-
(methoxymethyl)pi
peridin-1-
yl]pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

618.2

1-69

1-(2-{[(2R, 7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
3-methylpiperidine-

3-carbonitrile

613.2

1-70

1-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-y1)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-

613.2
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3-methylpiperidine-

3-carbonitrile

71F

isomer 1

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-4-[3-
(dimethylphosphory
Dpiperidin-1-yl]-8-
fluoropyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

650.3

OH

isomer 2

4-(2-{[(2R, 7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-4-[3-
(dimethylphosphory
Dpiperidin-1-yl1]-8-
fluoropyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

650.3

736

isomer 1

4-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-2-
(methoxymethyl)pi
peridin-1-
yl]pyrido[4,3-

618.2

PCT/US2023/072298
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d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

746

isomer 2

4-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[2-
(methoxymethyl)pi
peridin-1-
yl]pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

618.2

1-75

4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-ylmethoxy }-
8-fluoro-4-{2-oxa-
5-
azabicyclo[4.1.0]he
ptan-5-
yl}pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

598.2
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1-76

1-(7-(8-ethynyl-7-
fluoro-3-
hydroxynaphthalen-
1-yl)-8-fluoro-2-
(((4a8S,7aR)-1-
methyloctahydro-
4aH-
cyclopenta[b]pyridi
n-4a-
yl)methoxy)pyrido[
4,3-d]pyrimidin-4-
y1)-4-methyl-1,4-
azaphosphinane 4-

oxide

632.2

1-77

4-(2-{[(4aS,7ak)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-ylJmethoxy }-
8-fluoro-4-{3-oxa-
6-
azabicyclo[3.1.1]he
ptan-6-
yl}pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

598.2

1-78

4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi

5983
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n-4a-yl|methoxy }-
8-fluoro-4-[(15,45)-
2-oxa-5-
azabicyclo[2.2.1]he
ptan-5-
yl]pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

1-79 lF:N\/NO .
E ;H

4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-ylmethoxy }-
8-fluoro-4-(6-
methyl-1,4-
oxazepan-4-
yD)pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

614.3

X
180 | wo_ LN
O F noe :\

1-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-yl|methoxy }-
7-(8-ethynyl-7-
fluoro-3-
hydroxynaphthalen-
1-y1)-8-

614.2
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fluoropyrido[4,3-
d]pyrimidin-4-yl)-
3-methylpiperidin-
3-ol

1-81

4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-ylmethoxy }-
8-fluoro-4-[6-
(hydroxymethyl)-
1,4-oxazepan-4-
yl]pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

630.3

1-82

4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-yl]methoxy }-
8-fluoro-4-[6-
(hydroxymethyl)-
1,4-oxazepan-4-
yl]pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethyl-6-
fluoronaphthalen-2-

ol

634.3
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1-83

3-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-ylmethoxy }-
7-(8-ethynyl-7-
fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
3-
azabicyclo[3.2.1]oc

tan-6-ol

626.2

1-84

4-(2-{[(6R,T'aR)-6'-
fluoro-
hexahydrospiro[cyc
lopropane-1,2'-
pyrrolizine]-7'a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
6-methyl-1,4-

oxazepan-6-ol

646.2

1-85

1-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-ylmethoxy }-

618.3

'"H NMR (400 MHz,
DMSO-ds) 6 ppm =9.22 (d,
J=2.1Hz, 1H), 7.76 (dd, J
=9.0,6.0 Hz, 1H), 7.40 -
7.31 (m, 2H), 7.04 (d, J =
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7-(8-ethyl-7-fluoro-
3-
hydroxynaphthalen-
1-yl)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
3-methylpiperidin-
3-ol

2.4 Hz, 1H), 4.83 - 4.70 (m,
1H), 4.51 (t, /= 10.9 Hz,
1H), 4.40 - 4.28 (m, 1H),
4.19 - 4.01 (m, 3H), 3.65 -
3.59 (m, 1H), 2.65 (br d, J =
4.5 Hz, 1H), 2.24 - 2.12 (m,
7H), 1.77 - 1.48 (m, 14H),
1.18 (d, J= 8.4 Hz, 3H),
0.74 (q,J= 7.5 Hz, 3H).

1-86

3-(2-{[(4a8,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-yl]methoxy }-
7-(8-ethyl-7-fluoro-
3-
hydroxynaphthalen-
1-y1)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
3-
azabicyclo[3.2.1]oc

tan-6-ol

630.3

1-87

(BR)-1-(2-
{[(4a8S,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-yl|methoxy }-
7-(8-ethynyl-7-

fluoro-3-

600.3

"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.18
(brs, 1H), 9.15 - 9.00 (m,
1H), 798 (dd, /J=9.1,5.9
Hz, 1H), 7.47 (t, J=9.1 Hz,
1H), 7.40 (d, J=2.5 Hz,
1H), 7.21 (dd,J=95,2.5
Hz, 1H), 5.13 (t, /= 4.8 Hz,
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hydroxynaphthalen-
1-yl)-8-
fluoropyrido[4,3-
d]pyrimidin-4-
yl)piperidin-3-ol

1H), 4.48 (br d, J= 8.4 Hz,
1H), 4.24 - 4.13 (m, 2H),
3.99 - 3.70 (m, 4H), 3.63 -
3.50 (m, 1H), 2.32 - 2.24
(m, 2H), 2.14 - 2.05 (m,
1H), 2.02 - 1.85 (m, 4H),
1.80 - 1.52 (m, 12H), 1.48 -
1.41 (m, 1H).

4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-

1H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.16
(s, 1H), 9.16 (br d, J=12.5
Hz, 1H), 7.98 (dd, J=9.1,
5.9 Hz, 1H), 7.47 (t, J= 8.9
Hz, 1H), 7.40 (d, J=2.1

cyclopenta[b]pyridi
yeop by Hz, 1H), 7.19 (dd, J=13.3,
n-4a-yl|methoxy }-
o ofl 46 2.4 Hz, 1H), 486 (brd, /=
-fluoro-4-[6-
. (D/\”' 5.5 Hz, 1H), 4.58 - 4.39 (m,
2 (hydroxymethyl)- 630.2
1-88 O NN 2H), 435 - 4.13 (m, 2H),
Z N o N 1,4-oxazepan-4-
" F N ) 4.08 - 3.83 (m, 4H), 3.80 -
o yl]pyrido[4,3-
o 3.65 (m, 1H), 3.56 (ddd, J =
d]pyrimidin-7-yl)-
14.7,12.1, 7.8 Hz, 1H),
5-ethynyl-6-
3.46 (brd, J=5.5 Hz, 2H),
fluoronaphthalen-2-
| 243 -2.35(m, 2H), 2.28 -
o
2.14 (m, 2H), 2.00 - 1.52
(m, 9H), 1.48 - 1.40 (m,
2H), 1.30 - 1.13 (m, 2H),
0.91-0.76 (m, 1H).
1-(2-{[(4aS,7aR)-1- "H NMR (400 MHz,
. (NjLOH methyl-octahydro- 6142 DMSO-ds) 6 = 10.37 -
S .
1-89 O /”, : 1H- 10.05 (m, 1H), 9.35 - 8.89

cyclopenta[b]pyridi
n-4a-ylmethoxy }-

(m, 1H), 7.97 (dd, J=9.2,
5.9 Hz, 1H), 7.63 - 7.09 (m,
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7-(8-ethynyl-7-
fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
3-methylpiperidin-
3-ol

3H), 4.85 - 4.72 (m, 1H),
4.54 - 443 (m, 1H), 4.20 -
4.05 (m, 2H), 4.01 - 3.90
(m, 2H), 3.66 - 3.65 (m,
1H), 2.75 - 2.74 (m, 1H),
2.26 -2.13 (m, SH), 2.09 -
1.95 (m, 1H), 1.92 - 1.78
(m, 1H), 1.76 - 1.47 (m,
11H), 1.44 - 1.34 (m, 1H),
1.17 (d, J = 15.8 Hz, 3H).

4-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-

yl]methoxy }-8-

fluoro-4-{6-oxa-3-

'"H NMR (400 MHz,
DMSO0-d6) é ppm =9.13
(d, /J=8.9 Hz, 1H), 7.83 (br
dd, J=6.8, 5.4 Hz, 1H),
7.36 (brt,J= 8.8 Hz, 1H),
7.21 (brs, 1H), 7.10 (brs,
1H), 5.38 - 5.19 (m, 1H),
472 -437 (m, 2H), 4.17 -

24 L azabicyclo[3.2.1]oc 602.2
1-90 O NN g Y 4.08 (m, 1H), 4.06 - 3.98
O Ao, N tan-3-
F Y pyridofd.3 (m, 1H), 3.92 - 3.68 (m,
. rido[4,3-
ot omocniel yon 4H),3.07 - 3.07 (m, 1H),
d]pyrimidin-7-yl)-
2.88 -2.80 (m, 2H), 2.72
5-ethynyl-6-
(brd,J=1.0 Hz, 1H), 2.17
fluoronaphthalen-2-
| -2.11 (m, 1H), 2.09 - 2.00
0
(m, 3H), 1.97 - 1.91 (m,
1H), 1.79 (br dd, /= 8.0,
4.0 Hz, 4H), 1.24 (s, 2H).
0 4-(2-{[(2R,7aS)-2-
F tp/ fluoro-hexahydro-
Z Ay F . 604.3
1-91 O PP 1H-pyrrolizin-7a-

homochiral

yl]methoxy }-8-
fluoro-4-(6-methyl-
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1,4-oxazepan-4-
yl)pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

1-92

4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-ylmethoxy }-
8-fluoro-4-(1,4-
oxazepan-4-
yl)pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethyl-6-
fluoronaphthalen-2-

ol

604.3

1-93 0

4-(2-{[(4aS,7ak)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-ylmethoxy }-
8-fluoro-4-(5-
methyl-1,4-
oxazepan-4-
yl)pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

6143
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4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-ylmethoxy }-

1-96 YOON
OO F/N' 0/6&

yl]methoxy }-8-
fluoro-4-(5-methyl-
1,4-oxazepan-4-

yl)pyrido[4,3-

~ 598.3
1-94 NN 4-(azepan-1-yl)-8-
|/N,0 E.WN\ (P.Y)
F H fluoropyrido[4,3-
o d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-
ol
. TH NMR (400 MHz,
q ’ MeOD) ¢ ppm = 9.20 - 9.07
uoro-

, (m, 1H), 7.88 -7.84 (m,
hexahydrospiro[cyc 1H), 7,36 -7.30 (m, 3H)
lopropane-1,2'- o ' ’ ’

propar 5.47 - 5.34 (m, 1H), 4.60 -
¢ pymolizine]-7a- 4.48 (m, 1H), 4.49 - 3.48
i QV ylJmethoxy }-7-(8- ' T '
~ ] 630.3 | (m, 2H), 4.38 - 3.34 (m,
1-95 O NN ethynyl-7-fluoro-3-
Ao 1H), 3.67 - 3.39 (m, 4H),
O F N hydroxynaphthalen- 3,07 3.03 (m, 2H), 2.72
OH 1-yl)-8- ' ' T
. 2.70 (m, 1H), 2.69 - 2.55
fluoropyrido[4,3- (m. 1H), 2.22 - 213 (m
dlpyrimidin--yl)- °ﬁ) 18’5 .176 (;n 4H;
J , 1. = 1. 5 N
3-methylpiperidin- 131 1.26 (m, 3H), 0.6
3-ol ‘ ' ’ o
0.57 (m, 4H).
4-(2-{[(2R,TaS)-2-
C}\ fluoro-hexahydro-
1H-pyrrolizin-7a-
I \ Py 6042




WO 2024/040109

184 -

PCT/US2023/072298

d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

1-97

(18,45)-5-(2-
{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
2,5-
diazabicyclo[2.2.1]

heptan-3-one

601.2

1-98

4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-yl]methoxy }-
8-fluoro-4-(1,4-
oxazepan-4-
yl)pyrido[4,3-
d]pyrimidin-7-yl)-
5-chloronaphthalen-
2-ol

5922

1-99

homochiral

4-(2-{[(4aS,7ak)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi

5983

'H NMR (400 MHz,
DMSO-ds) 6 = 10.25 -
10.07 (m, 1H), 9.83 - 9.59
(m, 1H), 7.98 (dd, J=9.2,
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n-4a-yl|methoxy }-
8-fluoro-4-{2-oxa-
5-
azabicyclo[4.1.0]he
ptan-5-
yl}pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

59 Hz, 1H), 7.52 - 7.42 (m,
1H), 7.41 - 7.37 (m, 1H),
7.20 (dd, J=6.6, 2.6 Hz,
1H), 4.46 (d, J = 10.6 Hz,
1H), 4.24 - 4.13 (m, 2H),
4.12 - 3.95 (m, 3H), 3.95 -
3.83 (m, 2H), 3.54 - 3.53
(m, 1H), 2.29 - 2.13 (m,
4H), 1.88 - 1.66 (m, 2H),
1.66 - 1.49 (m, 7H), 1.49 -
1.34 (m, 2H), 1.30- 1.13
(m, 3H).

E

0

.

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy } -8-

fluoro-4-{2-oxa-5-

'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.35 -
10.00 (m, 1H), 9.72 (d, J =
16.5 Hz, 1H), 7.98 (dd, J =
9.2, 5.9 Hz, 1H), 7.46 (td, J
=90, 1.4 Hz, 1H), 7.40 (d,
J=2.5Hz, 1H), 7.20 (dd, J

1- 7 L azabicyclo[4.1.0]he 588.2
O d = 43,2.6Hz, 1H), 5.41 -
100 O PN N0 N ptan_S_
F i pyridol 5.19 (m, 1H), 4.23 - 3.85
omochiral yl}pyrido[4,3-
o e o (m, 7H), 3.55 - 3.45 (m,
d]pyrimidin-7-yl)-
2H), 3.10 (br d, J=11.6
5-ethynyl-6-
Hz, 3H), 2.89 - 2.80 (m,
fluoronaphthalen-2-
| 1H), 2.16 - 1.99 (m, 3H),
0
1.88 - 1.74 (m, 3H), 1.29 -
1.14 (m, 2H).
N 4-(2-{[(4aS,7aR)-1-
Z:z methyl-octahydro-
1- 2 ) 6223
NSNS 1H-
101 O Ao .
O L :\ cyclopenta[b]pyridi

n-4a-ylmethoxy }-
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8-fluoro-4-{1-
methyl-
1H,4H,5H,6H-
pyrrolo[3,4-
c]pyrazol-5-
yl}pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

102

5-ethynyl-6-fluoro-
4-{8-fluoro-2-[(1-
methyl-octahydro-
1H-indol-3a-
yl)methoxy]-4-(1,4-
oxazepan-4-
yl)pyrido[4,3-
d]pyrimidin-7-

yl }naphthalen-2-ol

600.2

103

4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-ylmethoxy }-
8-fluoro-4-{2-
methyl-
2H,4H,5H,6H-
pyrrolo[3,4-
c]pyrazol-5-
yl}pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-

622.3
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fluoronaphthalen-2-

ol

OH

S

3-(2-{[(4a8,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-ylmethoxy }-
7-(8-ethynyl-7-

TH NMR (400 MHz,
DMSO-ds) 6 ppm = 9.39 -
9.04 (m, 1H), 7.96 (dd, J =
9.1, 6.0 Hz, 1H), 7.44 (t, J =
9.0 Hz, 1H), 7.40 - 7.36 (m,
1H), 7.28 - 7.17 (m, 1H),
5.07 - 4.91 (m, 2H), 4.68 -
4.55 (m, 1H), 4.49 - 435

. N fluoro-3-
1- =~ 6263 | (m, 2H), 4.18 - 4.10 (m,
O U hydroxynaphthalen-
104 YTV o/é ] Lyl 2H), 3.92 - 3.86 (m, 1H),
; -v1)-8-
I ) Y 3.76 (s, 1H), 3.68 - 3.62 (m,
Diastereomer 1 ﬂuoropyri do [4; 3-
o 1H), 2.65 (br s, 1H), 2.26 -
d]pyrimidin-4-yl)-
X 2.15 (m, 5H), 2.13 - 2.06
, (m, 1H), 1.86 - 1.78 (m,
azabicyclo[3.2.1]oc
2H), 1.65 - 1.51 (m, SH),
tan-6-ol
1.43 - 1.35 (m, 1H), 1.30 -
1.22 (m, 2H), 1.00 - 0.94
(m, 1H).
3-(2-{[(4aS,7aR)-1- TH NMR (400 MHz,
methyl-octahydro- DMSO-ds) 6 ppm = 9.39 -
1H- 9.04 (m, 1H), 7.96 (dd, J =
cyclopenta[b]pyridi 9.1,6.0Hz, 1H), 7.44 (t,J =
OH
@ n-4a-ylJmethoxy }- 9.0 Hz, 1H), 7.40 - 7.36 (m,
1- i N 7-(8-ethynyl-7- 626.3 | 1H), 7.28 - 7.17 (m, 1H),

SN
105 O‘ 'F/ N o% :7\

Diastereomer 2

fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
3-

5.07 - 4.91 (m, 2H), 4.68 -
4.55 (m, 1H), 4.49 - 4.35
(m, 2H), 4.18 - 4.10 (m,
2H), 3.92 - 3.86 (m, 1H),
3.76 (s, 1H), 3.68 - 3.62 (m,
1H), 2.65 (br s, 1H), 2.26 -
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azabicyclo[3.2.1]oc

tan-6-ol

215 (m, 5H), 2.13 - 2.06
(m, 1H), 1.86 - 1.78 (m,
2H), 1.65 - 1.51 (m, 8H),
1.43 - 1.35 (m, 1H), 1.30 -
1.22 (m, 2H), 1.00 - 0.94
(m, 1H).

4-(2-{[(6'R,7'aR)-6'-
fluoro-
hexahydrospiro[cyc
lopropane-1,2'-
pyrrolizine]-7'a-

yl]methoxy }-8-

F fluoro-4-(1,4- 616.2

XN
106 % A QEJFNS oxazepan-4-
F
OH yl)pyrido[4,3-

d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

107

4-(2-{[(4aS,7ak)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-ylJmethoxy }-
4-(6,6-difluoro-1,4-
oxazepan-4-yl)-8-
fluoropyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

636.15

'H NMR (400 MHz,
DMSO-ds) 6 ppm =9.98 -
10.31 (m, 1H), 9.11 (s, 1H),
7.98 (dd, J=9.26, 6.00 Hz,
1H), 7.47 (t, J = 9.01 Hz,
1H), 7.40 (d, J = 2.50 Hz,
1H), 7.21 (d, J =238 Hz,
1H), 4.88 - 5.00 (m, 1H),
432 -4.59 (m, 2H), 4.04 -
4.26 (m, 7H), 3.98 (s, 1H),
3.52 (brs, 1H), 2.60 - 2.66
(m, 1H), 2.54 - 2.71 (m,
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3H), 1.78 - 2.01 (m, 1H),
1.66 - 1.78 (m, 1H), 1.49 -
1.65 (m, 7H), 1.33 - 1.48
(m, 1H).

4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-yl]methoxy }-
7-(8-ethynyl-7-

TH NMR (400 MHz,
DMSO-ds) 6 ppm = 9.46 -
9.28 (m, 1H), 7.97 (dd, J =
9.2, 5.9 Hz, 1H), 7.46 (1, J =
9.0 Hz, 1H), 7.39 (d, J=2.4
Hz, 1H), 7.19 (dd, J= 107,
2.3 Hz, 1H), 5.29 - 5.05 (m,

1- oz fluoro-3- 6303
CrCC 1H), 4.50 - 4.30 (m, 2H),
108 AN o ) hydroxynaphthalen-
J T o 421 -3.82 (m, 7H), 3.63 -
o 1-y1)-8-
, 3.52 (m, 3H), 2.65 - 2.61
fluoropyrido[4,3-
o (m, 1H), 2.27 - 2.15 (m,
d]pyrimidin-4-yl)-
4H), 1.87 - 1.70 (m, 2H),
6-methyl-1,4-
1.66 - 1.49 (m, 7H), 1.46 -
oxazepan-6-ol
1.36 (m, 1H), 1.17 (d, J =
8.0 Hz, 3H).
4-(4-(2-oxa-5- 'H NMR (400 MHz,
azabicyclo[4.1.0]he DMSO-ds) é ppm = 9.94 (br
ptan-5-y1)-8-fluoro- s, 1H), 9.76 (d, J=11.3 Hz,
2-(((4aS,7aR)-1- 1H), 7.77 (dd, J=9.1, 6.0
methyloctahydro- Hz, 1H), 7.39 - 7.31 (m,
4aH- 2H), 7.04 (t,J=3.1 Hz,
cyclopenta[b]pyridi 602.3 1H), 4.50 (dd, J=10.7,4.3
n-4a- Hz, 1H), 4.22 - 4.04 (m,
yl)methoxy)pyrido[ 2H), 4.02 - 3.83 (m, 3H),

4,3-d]pyrimidin-7-
yl)-5-ethyl-6-
fluoronaphthalen-2-

ol

3.53 - 3.44 (m, 2H), 2.70 -
2.62 (m, 1H), 2.26 - 2.13
(m, 5H), 1.87 - 1.78 (m,
1H), 1.72 (br dd, J = 8.6,
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7.3 Hz, 1H), 1.66 - 1.46 (m,
8H), 1.43 - 1.37 (m, 1H),
1.28 - 1.20 (m, 2H), 1.12 -
1.03 (m, 1H), 0.74 (q, J =
7.2 Hz, 3H).

1-(7-(8-ethynyl-7-
fluoro-3-
hydroxynaphthalen-
1-yl)-8-fluoro-2-
(((4aS,7aR)-1-

'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.21
(brs, 1H), 9.07 (s, 1H), 7.97
(dd,J=9.1,5.9 Hz, 1H),
7.46 (t,J=9.0 Hz, 1H),
739 (d,J=2.5Hz, 1H),
7.18 (t,J=2.3 Hz, 1H),

1- o N methyloctahydro- 4.67 (brd, J=2.5Hz, 1H),
o | O ) _ N\/N 062” 4aH- M2 450 437 (m, 1H), 4.22 -
F H | cyclopenta[b]pyridi 4.11 (m, 1H), 4.07 - 3.80
n-4a- (m, 5H), 2.69 - 2.62 (m,
yl)methoxy)pyrido[ 1H), 2.47 - 2.41 (m, 1H),
4,3-d]pyrimidin-4- 2.25-2.01 (m, 6H), 1.96 -
yl)azepan-4-ol 1.69 (m, SH), 1.67 - 1.38
(m, 10H). (Diastereomeric
mixture)
5-ethyl-6-fluoro-4- "H NMR (400 MHz,
(8-fluoro-2- DMSO-des) 6 ppm =9.95 (s,
((6'R,7a'R)-6- 1H), 9.18 (s, 1H), 7.78 (dd,
o) fluorodihydro- J=8.9,60Hz 1H), 7.38 -
F (N) 1'H,3'H- 7.32 (m, 2H), 7.04 (s, 1H),
111_1 O N : N;Nko spiro[cyclopropane- | 620.3 5.59-5.30 (m, 1H), 4.41 -

1,2'-pyrrolizin]-
7a'(5'H)-
yl)methoxy)-4-(1,4-
oxazepan-4-

yl)pyrido[4,3-

432 (m, 1H), 4.22 - 4.12
(m, 6H), 3.98 - 3.91 (m,
2H), 3.79 - 3.72 (m, 2H),
3.13-2.91 (m, 1H), 2.85 -
2.80 (m, 1H), 2.70 - 2.61
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d]pyrimidin-7-
yl)naphthalen-2-ol

(m, 2H), 2.41 - 2.30 (m,
2H), 2.14 - 2.04 (m, SH),
0.74 (t, J = 7.3 Hz, 3H),
0.58 - 0.47 (m, 4H).

F

"

5-ethynyl-6-fluoro-
4-(8-fluoro-4-(2-
methyl-1,4-
oxazepan-4-yl)-2-
(((4aS,7aR)-1-

TH NMR (400 MHz,
DMSO-ds) 6 ppm = 10.19
(s, 1H),9.09 (d, /=133
Hz, 1H), 7.98 (dd, J= 9.0,
6.5 Hz, 1H), 7.47 (t, J=9.0
Hz, 1H), 7.40 (d, J=2.5
Hz, 1H), 7.18 (dd, J=13.1,

1- SNEEN methyloctahydro-
O P Y Y 6143 | 2.1 Hz, 1H), 4.53 - 4.34 (m,
1124 0 N"To N | 4aH-
F H o 1H), 4.20 - 4.08 (m, 3H),
OH cyclopenta[b]pyridi
Diastereomer 1 4 4.05-3.90 (I'Il, 3H), 3.54
n-4a-
methoxy)pyridol (brd, J=9.5Hz, 1H), 2.29
methoxy)pyrido
y Py -2.09 (m, 7H), 1.87 - 1.68
4,3-d]pyrimidin-7-
(m, 2H), 1.68 - 1.47 (m,
yl)naphthalen-2-ol
8H), 1.46 - 1.35 (m, 1H),
1.27 - 1.23 (m, 5H).
'H NMR (400 MHz,
5-ethynyl-6-fluoro-
DMSO-ds) 6 ppm = 10.16
4-(8-fluoro-4-(2-
(s, 1H), 9.09 (d, J=13.5
methyl-1,4-
Hz, 1H), 8.01 - 7.94 (m,
0 oxazepan-4-yl)-2-
\(_J 1H), 747 (t, /= 9.1 Hz,
B N (((4aS,7aR)-1-
Z Ay 1H), 7.40 (d, J = 2.5 Hz,
1- O | Py methyloctahydro-
SN0 N 6142 | 1H), 7.21 - 7.14 (m, 1H),
113H O F | 4aH-
o 4.50 - 431 (m,1H), 4.22 -
OH cyclopenta[b]pyridi
4.08 (m, 3H), 4.03 - 3.93
Diastereomer 2 n-4a-
. (m, 3H), 3.59 - 3.52 (m,
yl)methoxy)pyrido[

4,3-d]pyrimidin-7-
yl)naphthalen-2-ol

3H), 2.29 - 2.09 (m, 4H),
1.76 - 1.49 (m, 12H), 1.27-
1.23 (m, SH).
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4-(7-(8-ethynyl-7-
fluoro-3-
hydroxynaphthalen-
1-yl)-8-fluoro-2-
(((4aS,7aR)-1-

'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.5 -
10.1 (brs, 1H), 9.31 -9.07
(m, 1H), 7.98 (dd, J = 8.8,
5.8 Hz, 1H), 7.51 - 7.43 (m,
1H), 7.40 (d, J = 2.5 Hz,
1H), 7.20 (dd, J= 6.9, 2.5

F N methyloctahydro-
1- P Hz, 1H), 5.40 (br s, 1H),
O NTSYEN 4aH- 616.2
114 O A o?l 1 | blpyrid 447 (dd, J=10.6, 5.9 Hz,
~ | cyclopenta ridi
F W | YEOP Py 1H), 4.39 - 4.21 (m, 1H),
OH n-4a-
methosy)pyridof 4.20 - 4.05 (m, 3H), 4.03 -
methox r1do
Y Yy 3.80 (m, 4H), 3.64 - 3.59
4,3-d]pyrimidin-4-
(m, 1H), 2.68 - 2.64 (m,
y1)-1,4-oxazepan-6-
1 1H), 2.48 - 2.44 (m, 1H),
)
2.26 - 2.15 (m, 4H), 1.82 -
1.33 (m, 12H).
'"H NMR (400 MHz,
1-(7-(8-ethynyl-7- DMSO-ds) é ppm = 10.18
fluoro-3- (s, 1H), 9.47 - 9.17 (m, 1H),
hydroxynaphthalen- 7.97(dd, /=9.0, 6.0 Hz,
1-y1)-8-fluoro-2- 1H), 7.52 - 7.43 (m, 1H),
" (((4aS,7aR)-1- 739 (d, J=2.5 Hz, 1H),
. F Q%H methyloctahydro- 7.19 (dd, J=12.3, 2.5 Hz,
- z
CrCC 4aH- 628.3 | 1H), 4.99 - 4.74 (m, 1H),
115 YT Nél\o/é ] o
F w | cyclopenta[b]pyridi 450 -4.33 (m, 1H), 4.22 -
o n-4a- 3.93 (m, 3H), 3.91 - 3.68
yl)methoxy)pyrido[ (m, 1H), 2.67 - 2.59 (m,
4 3-d]pyrimidin-4- 1H), 2.28 - 2.14 (m, 4H),
yl)-3- 2.12-2.02 (m, 1H), 1.91 -

methylazepan-3-ol

1.77 (m, 4H), 1.74 - 1.47
(m, 13H), 1.45 - 1.35 (m,
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1H), 1.28 (s, 3H). (Mixture

of diastereomers)

)

5-ethynyl-6-fluoro-
4-(8-fluoro-4-(1,4-
oxazepan-4-yl)-2-
(((6'R,72'R)-2,2,6'-

TH NMR (400 MHz,
DMSO-ds) 6 ppm = 10.18
(brs, 1H), 9.11 (s, 1H),
7.98 (dd,J=9.1, 5.9 Hz,
1H), 747 (t, /=9.0 Hz,
1H), 7.40 (d, J= 2.8 Hz,
1H), 7.19 (d,J=2.5 Hz,

F trifluorodihydro-
1 P - 1H), 5.50 - 5.26 (m, 1H),
1_ N ] ha
O Ao - 6522 | 4.37-4.30 (m, 1H), 4.29 -
116 O spiro[cyclopropane-
F R o 424 (m, 1H), 4.20 - 4.04
OH F 1,2'-pyrrolizin]-
(m, 4H), 4.00 (d, J=2.5
Diastereomer 1 7 a'( 5'H)_
, Hz, 1H), 3.95 (t,J=4.5 Hz,
yhmethoxy)pyridof 2H), 3.82 - 3.69 (m, 2H)
43-d]pyrimidin-7- X 20’ R " (r'n 1H)’ , 89’
20 -3. s , 2.89 -
yl)naphthalen-2-ol 2.69 (m, 2H), 2.38 - 2.26
. s , 2.38 - 2.
m7 2 N - . m)
1H), 2.20-1.92
6H), 1.67 - 1.46 (m, 2H).
TH NMR (400 MHz,
5-ethynyl-6-fluoro-
48] (L4 DMSO-ds) 6 ppm = 10.39
-(8-fluoro-4-(1,4-
(brs, 1H), 9.11 (s, 1H),
oxazepan-4-yl)-2- 7.98 (dd, J=8.9, 6.0 Hz
(0) (((6'R,72'R)-2,2,6'- 1ﬁ) ; 4’7 « J': ’8 9 . ’
F N trifluorodihydro- o . 7
> 1H), 7.39 (s, 1H), 7.22 -
1- N SN 1'H,3'H-
O Ao . 6522 | 7.16 (m, 1H), 5.59 - 5.30
117 O L - spiro[cyclopropane-

Diastereomer 2

1,2"-pyrrolizin]-
7a'(5'H)-
yl)methoxy)pyrido[
4,3-d]pyrimidin-7-
yD)naphthalen-2-ol

(m, 1H), 4.23 - 4.10 (m,
5H), 4.01 (s, 2H), 3.96 -
3.90 (m, 2H), 3.80 - 3.73
(m, 2H), 3.15 - 2.92 (m,
2H), 2.84 - 2.73 (m, 1H),
2.40 - 2.26 (m, 1H), 2.23 -




WO 2024/040109

194 -

PCT/US2023/072298

2.06 (m, SH), 2.02 - 1.93
(m, 1H), 1.64 - 1.52 (m,
2H).

5-ethyl-6-fluoro-4-
(8-fluoro-4-(6-
(hydroxymethyl)-
1,4-oxazepan-4-yl)-
2-(((4a8,7aR)-1-

'"H NMR (400 MHz,
DMSO-ds) d ppm = 9.43 (s,
1H), 9.21 (d, /= 2.5 Hz,
1H), 7.77 (dd, /J=9.1,5.9
Hz, 1H), 7.42 - 7.26 (m,
2H), 7.03 (dd, J=10.0, 2.5
Hz, 1H), 4.62 - 4.42 (m,
2H), 4.33 - 4.23 (m, 1H),

1- methyloctahydro- 6343 4.17 (t, J=10.5 Hz, 1H),
118 4aH- " 14.07-3.82(m, 4H), 3.76 -
cyclopenta[b]pyridi 3.68 (m, 2H), 3.56 - 3.50
n-4a- (m, 2H), 2.65 (brd, J=2.5
yl)methoxy)pyrido[ Hz, 1H), 2.47 - 2.33 (m,
4,3-d]pyrimidin-7- 3H),2.25-2.11 (m, 6H),
yl)naphthalen-2-ol 1.85-1.68 (m, 2H), 1.66 -
1.46 (m, 7TH), 1.44 - 1.35
(m, 1H), 0.76 - 0.72 (m,
3H).
TH NMR (400 MHz,
5-ethynyl-6-fluoro-
DMSO-ds) 6 ppm =9.03 (d,
4-(8-fluoro-4-(3-
J=11.0Hz, 1H), 8.22 (brs,
methyl-1,4-
0 1H), 8.03 - 7.89 (m, 1H),
j\) oxazepan-4-yl)-2-
| Fo_ (C4aS Tal 747 (t,J=9.1 Hz, 1H),
- =z N a s -1 -
O U 6143 | 7.41-7.35 (m, 1H), 7.23 -
119! SN o o | methyloctahydro-
O F O tal 7.07 (m, 1H), 4.86 (br s,
OH  Diastereomer 1 1H), 4.49 (dd, /=154,
cyclopenta[b]pyridi
10.6 Hz, 1H), 4.42 - 426
n-4a-
, (m, 1H), 4.21 - 4.03 (m,
yl)methoxy)pyrido[

2H), 4.01 - 3.93 (m, 1H),
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4,3-d]pyrimidin-7-
yl)naphthalen-2-ol

3.87-3.78 (m, 1H), 3.66 -
3.60 (m, 2H), 2.69 - 2.64
(m, 1H), 2.29 - 2.12 (m,
5H), 2.09 - 1.96 (m, 1H),
1.87 - 1.68 (m, 1H), 1.67 -
1.45 (m, 7H), 1.41 - 1.11
(m, 7H).

1-(7-(8-ethynyl-7-
fluoro-3-
hydroxynaphthalen-
1-yl)-8-fluoro-2-

"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.27 -
10.09 (m, 1H), 9.23 -9.04
(m, 1H), 7.98 (dd, J=9.1,
5.9 Hz, 1H), 7.51 - 7.43 (m,
1H), 7.40 (d, /=2.1 Hz,

oH (((4aS,7aR)-1- 1H), 7.22 (dd, J = 16.5, 2.4
. (Nj/\': methyloctahydro- Hz, 1H), 5.27 - 5.16 (m,
1- O 4,\1 Sy 4aH- . 1H), 4.49 (dd, J=10.9, 2.4
120° O F/ N og%\ cyclopenta[b]pyridi " | Hz, 1H), 443 - 437 (m,
o n-4a- 1H), 4.35 - 4.25 (m, 1H),
Diastereomer 1 yl)methoxy)pyrido[ 424 -4.12 (m, 2H), 4.05
4,3-d]pyrimidin-4- (brd,J=13.4 Hz, 1H),
yl)-3- 3.92 (s, 1H), 3.81 - 3.66 (m,
(fluoromethyl)piper 2H), 2.76 - 2.72 (m, 1H),
idin-3-ol 2.32-2.21 (m, 1H), 2.22 (s,
3H), 2.13 - 2.00 (m, 1H),
1.87 - 1.40 (m, 14H).
1-(7-(8-ethynyl-7- TH NMR (400 MHz,
(joj\p fluoro-3- DMSO-ds) 6 ppm = 10.34 -
. F ¢N - N\N hydroxynaphthalen- 10.04 (m, 1H), 9.23 - 9.04
o % LA 631\ 1-y1)-8-fluoro-2- 6322 | (m, 1H), 7.98 (dd, J=9.2,
F W | (((4aS,7aR)-1- 5.9 Hz, 1H), 7.47 (td, J =
o eamers methyloctahydro- 9.1, 1.5 Hz, 1H), 7.40 (d, J
4aH- =24 Hz, 1H), 7.22 (dd, J =
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cyclopenta[b]pyridi 15.7,2.4Hz, 1H), 5.28 -
n-4a- 5.15 (m, 1H), 4.50 - 4.26
yl)methoxy)pyrido[ (m, 3H), 4.24 - 4.13 (m,

4,3-d]pyrimidin-4-
yb-3-
(fluoromethyl)piper

idin-3-ol

2H), 4.04 (br d, J=13.6
Hz, 1H), 3.95 - 3.90 (m,
1H), 3.81 - 3.66 (m, 2H),
2.71 (brt,J= 5.4 Hz, 1H),
2.31-2.19 (m, 1H), 2.20 (s,
3H), 2.13 - 2.01 (m, 1H),
1.87 - 1.50 (m, 14H).

122

4-(2-(((4aS,7aR)-1-
ethyloctahydro-
4aH-
cyclopenta[b]pyridi
n-4a-yl)methoxy)-
8-fluoro-4-(1,4-
oxazepan-4-
yl)pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

6143

TH NMR (400 MHz,
DMSO-ds) 6 ppm = 10.16
(brs, 1H), 9.10 (s, 1H),
798 (dd, J=9.1, 5.9 Hz,
1H), 7.47 (t, /= 9.0 Hz,
1H), 7.40 (d, J=2.5 Hz,
1H), 7.19 (d, J= 2.5 Hz,
1H), 4.63 - 4.52 (m, 1H),
4.26 - 4.05 (m, 6H), 4.01
(dd, /7=5.3,1.0 Hz, 1H),
3.95 (t, J = 4.8 Hz, 2H),
3.84-3.72 (m, 2H), 2.98
(brs, 1H),2.41 (brdd, J=
54,1.6 Hz, 2H), 2.16 - 2.08
(m, 2H), 1.89 - 1.80 (m,
1H), 1.77 - 1.68 (m, 1H),
1.67 - 1.42 (m, 8H), 1.41 -
1.28 (m, 1H), 1.05 - 0.96
(m, 3H).
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'"H NMR (400 MHz,
DMSO-ds) é ppm = 9.96 (br
s, IH), 9.16 (s, 1H), 7.77
(dd, J=9.3, 6.0 Hz, 1H),
5-ethyl-4-(2-
7.42 -7.27 (m, 2H), 7.03 (d,
(((4aS,7aR)-1-
J=2.5Hz, 1H), 4.59 (dd, J
ethyloctahydro-
=10.8, 4.8 Hz, 1H), 4.23
4aH-
o (dd,J=10.8, 2.3 Hz, 1H),
cyclopenta[b]pyridi

n-4a-yl)methoxy)-

4.19 - 4.09 (m, 4H), 3.95 (t,

6183 |J=48Hz 2H),3.75(t,J=
123 8-fluoro-4-(1,4-
5.1 Hz, 2H), 2.9 (br s, 1H),
oxazepan-4-
) 248 -2.34 (m, 4H), 2.22 -
yl)pyrido[4,3-
o 2.05 (m, 3H), 1.86 (br dd, J
d]pyrimidin-7-yl)-
=10.8, 2.3 Hz, 1H), 1.78 -
6-fluoronaphthalen-
1.67 (m, 1H), 1.66 - 1.42
2-0l
(m, 8H), 1.40 - 1.29 (m,
1H), 0.98 (dt, J=7.1, 3.3
Hz, 3H), 0.81 - 0.65 (m,
3H).
2-(1-(7-(8-ethynyl-
(-7 v '"H NMR (400 MHz,
7-fluoro-3-
DMSO-ds) 6 ppm = 10.18
hydroxynaphthalen-
(br's, 1H), 9.00 (d, J=9.3
1-y1)-8-fluoro-2-
(aS Ta)-1 Hz, 1H), 7.98 (dd, J= 8.9,
as, -1-
(T ™ 6.0 Hz, 1H), 747 (t, J= 8.9
Fo N methyloctahydro-
1- Z Ay Hz, 1H), 7.40 (d, J=2.5
. O | g 4aH- 6233
124K O Ao N - Hz, 1H), 7.20 (d, /= 1.0
F n | cyclopenta[b]pyridi
Hz, 1H), 4.54 - 432 (m,
OH n-4a-
_ 3H), 4.17 - 413 (m, 1H),
yl)methoxy)pyrido[

4 3-d]pyrimidin-4-
yl)piperidin-3-

yl)acetonitrile

3.98 (s, 1H), 3.17 - 3.15 (m,
1H), 2.76 - 2.61 (m, 3H),
2.44 (brs, 1H), 2.29 - 2.11
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(m, 5H), 2.05 - 1.69 (m,
6H), 1.66 - 1.34 (m, 9H).

2-(1-(7-(8-ethynyl-
7-fluoro-3-
hydroxynaphthalen-
1-y1)-8-fluoro-2-
(((4a8,7aR)-1-

=N
Ejﬁ methyloctahydro-
1- ] Z 1 4aH-
[‘ NSy | 63675
1258 O AN O/E? § | cyclopenta[b]pyridi
N
F H | n-4a-
OH )
yl)methoxy)pyrido[
4,3-d]pyrimidin-4-
yD-3-
methylpiperidin-3-
yl)acetonitrile
'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 9.04 (s,
5-ethynyl-6-fluoro- 1H), 7.95 (dd, /=93, 6.0
4-(8-fluoro-4-(3- Hz, 1H), 7.45 (t,J=9.0 Hz,
(hydroxymethyl)aze 1H), 7.38 (d, /= 2.5 Hz,
pan-1-yl)-2- 1H), 7.19 (d, /= 2.5 Hz,
i Q/\OH (((4aS,7aR)-1- 1H), 4.62 - 4.51 (m, 1H),
1- O Z Ay methyloctahydro- s | 4497436 (2, 413,
| P ‘
126 O 7N o”é]«\ 4aH- J=10.8 Hz, 1H), 3.95 -
F H
OH cyclopenta[b]pyridi 3.88 (m, 1H), 3.59 (br dd, J
Diastereomer 1
n-4a- =12.1, 7.1 Hz, 1H), 3.53 -
yl)methoxy)pyrido[ 3.50 (m, 2H), 2.68 - 2.62

4,3-d]pyrimidin-7-
yl)naphthalen-2-ol

(m, 1H), 2.48 - 2.35 (m,
2H), 2.25 - 2.19 (m, 1H),
2.17 (s, 3H), 1.87 - 1.76 (m,
2H), 1.73 - 1.47 (m, 17H).
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127

4-(4-(S)3-2.2-
difluoroethyl)piperi
din-1-yl)-8-fluoro-
2-(((4aS,7aR)-1-
methyloctahydro-
4aH-
cyclopenta[b]pyridi
n-4a-
yl)methoxy)pyrido[
4,3-d]pyrimidin-7-
yl)-5-ethynyl-6-
fluoronaphthalen-2-

ol

648.3

'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.26 -
10.11 (m, 1H), 8.98 (d, J =
2.4 Hz, 1H), 7.98 (dd, J=
92,59 Hz, 1H), 7.47 (t, J =
9.0 Hz, 1H), 7.40 (d, J=2.5
Hz, 1H), 7.20 (t, J=2.5 Hz,
1H), 6.23 (tt, J = 56.2, 2.5
Hz, 1H), 4.52 - 437 (m,
3H), 4.14 (dd, J= 108, 8.0
Hz, 1H), 3.97 (dd, J=28,
0.8 Hz, 1H), 3.23 - 3.12 (m,
2H), 2.30 - 2.03 (m, 4H),
2.01 - 1.69 (m, 9H), 1.68 -
1.32 (m, 10H).

128!

6-(difluoromethyl)-
4-(7-(8-ethynyl-7-
fluoro-3-
hydroxynaphthalen-
1-y1)-8-fluoro-2-
(((4a8,7aR)-1-
methyloctahydro-
4aH-
cyclopenta[b]pyridi
n-4a-
yl)methoxy)pyrido[
4,3-d]pyrimidin-4-
y1)-1,4-oxazepan-6-

ol

666.3

129

4-(2-(((4aS,7aR)-1-
cyclopropyloctahyd
ro-4aH-

626.3

'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.16
(brs, 1H), 9.09 (s, 1H),
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cyclopenta[b]pyridi
n-4a-yl)methoxy)-
8-fluoro-4-(1,4-
oxazepan-4-
yl)pyrido[4,3-
d]pyrimidin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

798 (dd,/=9.3,6.0Hz,
1H), 7.47 (t, J= 9.0 Hz,
1H), 7.40 (d, /= 2.5 Hz,
1H),7.18 (s, 1H), 4.48 (d, J
=10.5 Hz, 1H), 4.23 - 4.06
(m, SH), 4.03 - 3.96 (m,
1H), 3.96 - 3.87 (m, 2H),
3.77 (t,J= 5.1 Hz, 2H),
3.08 - 2.95 (m, 1H), 2.64 -
2.56 (m, 1H), 2.18 - 1.95
(m, 3H), 1.79 - 1.71 (m,
2H), 1.65 - 1.31 (m, 9H),
0.47 - 0.32 (m, 2H), 0.31 -
0.20 (m, 1H), 0.19-0.11
(m, 1H).

1308

F

&

OH

C
Z

CN
N))

Xy SN
NN
N O N
3 ~
H

Diastereomer 1

N
I

2-(4-(7-(8-ethynyl-
7-fluoro-3-
hydroxynaphthalen-
1-y1)-8-fluoro-2-
(((4aS,7aR)-1-
methyloctahydro-
4aH-
cyclopenta[b]pyridi
n-4a-
yl)methoxy)pyrido[
4,3-d]pyrimidin-4-
y1)-1,4-oxazepan-6-

yl)acetonitrile

639.2

TH NMR (400 MHz,
DMSO-ds) 6 ppm = 10.20
(s, 1H), 9.11 (d,J= 102
Hz, 1H), 7.98 (dd, J= 9.0,
6.0 Hz, 1H), 747 (t, /=90
Hz, 1H), 7.40 (s, 1H), 7.18
(dd, J=12.0,2.0 Hz, 1H),
457 - 423 (m, 2H), 4.20 -
4.05 (m, 1H), 4.03 -3.93 (m,
2H), 3.92 - 3.78 (m, 2H),
3.64 -3.57 (m, 1H), 2.91 -
2.82 (m, 1H), 2.70 - 2.66
(m, 4H), 2.29 - 2.14 (m,
4H), 1.87 - 1.69 (m, 2H),
1.67 - 1.44 (m, 6H), 1.43 -
1.35 (m, 1H), 1.24 (s, 2H),
1.15 (brt, J= 7.1 Hz, 2H).
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'"H NMR (400 MHz,
2-(4-(7-(8-ethynyl- DMSO-ds) 6 ppm = 10.16
7-fluoro-3- (brs, 1H),9.12(d, /=97
hydroxynaphthalen- Hz, 1H), 8.02 - 7.91 (m,
o 1-y1)-8-fluoro-2- 1H), 7.47 (t, /= 9.1 Hz,
( (((4aS,7aR)-1- 1H), 7.40 (d, J=2.5 Hz,
N Z "\N methyloctahydro- 1H), 7.24 - 7.07 (m, 1H),
- O \~ N/)\°6:N\ 4aH- 639.2 | 4.56 - 4.25 (m, 3H), 4.24 -
F H | cyclopenta[b]pyridi 4.16 (m, 1H), 4.14 - 3.81
o n-4a- (m, 4H), 3.64 - 3.58 (m,
Diastereomer 2
yl)methoxy)pyrido[ 1H), 2.71 - 2.62 (m, 4H),
4,3-d]pyrimidin-4- 2.29 -2.14 (m, 4H), 1.87 -
y1)-1,4-oxazepan-6- 1.69 (m, 2H), 1.66 - 1.48
yl)acetonitrile (m, 6H), 1.46 - 1.39 (m,
1H), 1.31 - 1.09 (m, 4H).
TH NMR (400 MHz,
1-(7-(8-ethynyl-7- DMSO-ds) é ppm = 10.18
fluoro-3- (brs, 1H), 9.25 - 8.92 (m,
hydroxynaphthalen- 1H), 8.03 - 7.87 (m, 1H),
1-y1)-8-fluoro-2- 7.50 -7.40 (m, 1H), 7.43 -
(jfga (((4a$,7aR)-1- 738 (m, 1H), 7.27 - 7.13
F _ N methyloctahydro- (m, 1H), 6.41 (d, /=45
1- NNYSN 4aH- Hz, 1H), 4.59 - 4.32 (m,
1328 % | F/ "‘/)\°§J\ cyclopenta[b]pyridi 0082 3H), 4.24 - 4.12 (m, 1H),
OH n-4a- 4.00 - 3.77 (m, 1H), 3.76 -
Diastereomer 1 yl)methoxy)pyrido[ 3.65 (m, 1H), 2.76 (br s,
4,3-d]pyrimidin-4- 1H), 2.37 - 2.31 (m, 2H),
yl)-3- 2.28 -2.07 (m, 3H), 1.99 -
(trifluoromethyl)pip 1.92 (m, 1H), 1.88 - 1.71
eridin-3-ol (m, 2H), 1.69 - 1.36 (m,
12H).
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1-(7-(8-ethynyl-7-
fluoro-3-
hydroxynaphthalen-
1-yl)-8-fluoro-2-
(((4aS,7aR)-1-

'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.17
(brs, 1H), 9.26 - 8.94 (m,
1H), 8.03 - 7.93 (m, 1H),
7.50 -7.40 (m, 1H), 7.41 (t,
J=24Hz, 1H),728-7.18

N methyloctahydro- (m, 1H), 6.44 - 6.38 (m,
Z
1- NTON 4aH- 1H), 4.58 - 432 (m, 3H),
O LA A | 6682 ) ( )
1338 O £ n | cyclopenta[b]pyridi 4.18 (d,J=10.8 Hz, 1H),
OH n-4a- 3.98 -3.78 (m, 1H), 3.74 -
Diastereomer 2 yl)methoxy)pyrido[ 3.70 (m, 1H), 2.78 (br s,
4,3-d]pyrimidin-4- 1H), 2.37 - 2.30 (m, 2H),
yl)-3- 229 -2.06 (m, 3H), 2.02 -
(trifluoromethyl)pip 1.93 (m, 1H), 1.98 - 1.85
eridin-3-ol (m, 2H), 1.87 - 1.35 (m,
12H).
"H NMR (400 MHz,
DMSO-ds) d ppm =9.09 (d,
5-ethynyl-6-fluoro-
J=13.5Hz, 1H), 7.96 (dd,
4-(8-fluoro-2-
J=9.4,59Hz, 1H), 7.46 (4,
((2R,7a8)-2-
J=9.0Hz, 1H), 7.39(d, J =
fluorotetrahydro-
o 2.5Hz, 1H), 7.19 (dd, J=
1H-pyrrolizin-
12.6,2.5 Hz, 1H), 5.41 -
Ta(5H)-
6042 | 5.19 (m, 1H), 4.51-4.33
yl)methoxy)-4-(2-
(m, 1H), 4.18 - 4.08 (m,
methyl-1,4-
OH Diastereomer 1 3H), 4.07-393 (m, 4H),
oxazepan-4-
. 3.58 -3.53 (m, 2H), 3.14 -
yl)pyrido[4,3-

d]pyrimidin-7-
yl)naphthalen-2-ol

3.08 (m, 2H), 2.88 - 2.80
(m, 1H), 2.24 - 1.93 (m,
6H), 1.91 - 1.66 (m, 4H),
1.27 - 1.20 (m, 3H).
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4-(4-(2-oxa-5-
azabicyclo[4.1.0]he
ptan-5-yl)-8-fluoro-
2-(((4aS,7aR)-1-

'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.20 -
10.13 (m, 1H), 9.72 (d, J =
15.6 Hz, 1H), 7.98 (dd, J =
92, 5.9 Hz, 1H), 7.47 (td, J
=9.0,2.2 Hz, 1H), 7.40 (d,

[oj> methyloctahydro- J=2.5Hz, 1H), 7.20 (dd, J
= 4. z, b, 1 >
| EN 4aH- 6.6, 2.6 Hz, 1H), 4.46 (d
- Z - 00, 25 HE L ’
A O N : =N cyclopenta[b]pyridi 5983 J=10.6 Hz, 1H), 425
P = . 27 > N -
SR Rat NI
. 412 (m, 2H), 4.10 - 3.85
OH yDmethoxy)pyridof (m, 5H), 3.51 - 3.45 (m
5 N . -J. >
4,3-d]pyrimidin-7- 2H), 3.41 - 333 (m, 1H)
s . -2.93 > >
yl)-5-ethynyl-6-

2.24 -2.15 (m, 4H), 1.91 -
fluoronaphthalen-2- 1,66 (m, 2H), 1.65 - 149

66 (m, 2H), 1.65 - 1.
ol

(m, 7H), 1.49 - 1.34 (m,

1H), 1.31 - 1.04 (m, 2H).

'"H NMR (400 MHz,
oo DMSO-ds) 6 ppm = 9.93 (s,

-ethyl-6-fluoro-4-
o y , 1H), 9.16 (s, 1H), 7.77 (dd,
-fluoro-2-
(a8 721 J=9.1,6.1Hz, 1H), 745 -
as, -1-

729 (m, 2H), 7.02 (d, J =
methyloctahydro- 2.5 Hz, 1H), 449 (t, ] =
4aH- A ’ . )

- - 10.1 Hz, 1H), 4.23 - 4.07
cyclopenta[b]pyridi 604.3
137 (m, 5H), 3.99 - 3.92 (m,

n-4a-yl)methoxy)-
4-(1,4-oxazepan-4-
yl)pyrido[4,3-
d]pyrimidin-7-
yl)naphthalen-2-ol

2H), 3.81 - 3.67 (m, 2H),
2.71 -2.65 (m, 1H), 2.51 -
2.33 (m, 3H), 2.27 - 2.04
(m, 7H), 1.88 - 1.70 (m,
1H), 1.67 - 1.35 (m, 8H),
0.74 (t,J= 1.3 Hz, 3H).
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5-ethynyl-6-fluoro-
4-(8-fluoro-2-
((2R,7a8)-2-
fluorotetrahydro-

1H-pyrrolizin-

'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.15
(s, 1H), 9.05 - 8.80 (m, 1H),
7.98 (dd, J=9.3, 6.0 Hz,
1H), 7.53 - 7.42 (m, 1H),
7.40 (d,J=2.5 Hz, 1H),
7.25 -7.06 (m, 1H), 5.43 -
5.17 (m, 1H), 4.88 - 4.58

- 7a(5H)-
604.2 | (m, 1H), 4.49 - 433 (m,
138 yl)methoxy)-4-(5-
1H), 421 - 4.03 (m, 3H),
methyl-1,4-
4.02 -3.91 (m, 1H), 3.88 -
oxazepan-4-
, 3.55 (m, 3H), 3.47-3.38 (m,
yl)pyrido[4,3-
o 1H), 3.20 - 2.98 (m, 3H),
d]pyrimidin-7-
2.94 -2.78 (m, 1H), 2.38 -
yl)naphthalen-2-ol
2.32 (m, 1H), 2.23 - 1.70
(m, 7H), 1.45 (t,/ = 5.8 Hz,
3H).
TH NMR (400 MHz,
3-(7-(8-ethynyl-7-
DMSO-ds) 6 ppm = 10.15
fluoro-3-
(brs, 1H), 6 9.38 - 9.04 (m,
hydroxynaphthalen-
1H), 7.98 - 7.91 (m, 1H),
1-yl)-8-fluoro-2-
7.48 - 7.35 (m, 2H), 7.28 -
(((4aS,7aR)-1-
7.17 (m, 1H), 5.04 (br d, J =
methyloctahydro-
113 Hz, 1H), 4.62 (brt, J =
1- 4aH-
SN o 626.3 11.9 Hz, 1H), 4.50 - 4.41
139 P cyclopenta[b]pyridi
N Yo N (m, 2H), 4.22 - 4.04 (m,
H n-4a-
, 3H), 3.89 (brt, /= 5.6 Hz,
yl)methoxy)pyrido[
o 1H), 3.76 (s, 1H), 3.66 (br
4,3-d]pyrimidin-4-
d,J=13.3 Hz, 2H), 3.02 -
yD-3-

azabicyclo[3.2.1]oc

tan-6-ol

2.93 (m, 1H), 2.27 - 1.99
(m, 4H), 1.85 - 1.78 (m,
2H), 1.72 - 1.52 (m, 7H),
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1.43 - 1.20 (m, 3H), 1.02 -
0.92 (m, 3H).

(L

5-ethynyl-6-fluoro-
4-(8-fluoro-4-(5-
methyl-1,4-
oxazepan-4-yl)-2-
(((4aS,7aR)-1-

TH NMR (400 MHz,
DMSO-ds) 6 ppm = 10.16
(s, 1H), 9.04 - 8.79 (m, 1H)
7.98 (dd, J=9.4, 5.9 Hz,
1H), 7.47 (t, /=9.1 Hz,
1H), 7.40 (d, J= 2.3 Hz,
1H), 7.24 - 7.07 (m, 1H),
4.92 - 4.58 (m, 1H), 4.50 -

>

1- . methyloctahydro- 6143 431 (m, 2H), 4.26 - 4.16
NN .
140 O (A OA( F Y | 4ab- (m, 1H), 4.15 - 4.06 (m,
O F H | cyclopenta[bpyridi 1H), 4.04 - 3.92 (m, 1H),
OH
Diastercomor 2 n-4a- 3.91-3.73 (m, 2H), 3.72 -
yl)methoxy)pyrido[ 3.58 (m, 2H), 3.48 - 3.41
4,3-d]pyrimidin-7- (m, 1H), 2.78 - 2.67 (m,
yl)naphthalen-2-ol 1H), 2.39 - 2.15 (m, 5H),
2.01 - 1.79 (m, 3H), 1.75 -
1.50 (m, 8H), 1.46 (brt, J =
6.1, 3H).
5-chi 48 'H NMR (400 MHz,
-chloro-4-(8-
a ) DMSO-ds) 6 ppm = 10.5 -
uoro-2-
(S Ta)-1 10.01 (brs, 1H), 9.14 (s,
as, -1-
1H), 7.84 (dd, J=8.1, 1.1
(") methyloctahydro- Hy, 1H), 7.44 - 734 (m
4aH- T ' ’
1- o ) o 3H), 7.14 (d, J=2.5 Hz,
O ~ cyclopenta[b]pyridi 592.2
141 1H), 4.46 (dd, J=10.7, 5.1

n-4a-yl)methoxy)-
4-(1,4-oxazepan-4-
yl)pyrido[4,3-
d]pyrimidin-7-
yD)naphthalen-2-ol

Hz, 1H), 420 - 4.12 (m,
SH), 4.04 - 3.87 (m, 2H),
3.76 (brt, J= 4.7 Hz, 2H),
2.67 -2.59 (m, 1H), 2.57 -
2.53 (m, 1H), 2.23 - 2.14
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(m, 4H), 2.08 (brd, /= 7.8
Hz, 2H), 1.83 - 1.79 (m,
1H), 1.73 - 1.69 (m, 1H),
1.65 - 1.49 (m, 7H), 1.43 -
1.39 (m, 1H).

(X

5-ethynyl-6-fluoro-
4-(8-fluoro-4-(5-
methyl-1,4-
oxazepan-4-yl)-2-
(((4aS,7aR)-1-

'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.21
(s, 1H), 9.03 - 8.86 (m, 1H),
7.98 (dd, /=9.0,6.0 Hz,
1H), 7.47 (t, J=9.0 Hz,
1H), 7.39 (d, /= 2.3 Hz,
1H), 7.24 -7.08 (m, 1H),

=z
1- O N“Sy7SN methyloctahydro- 472 (s, 1H), 4.50 - 431 (m,
7 N0 N 614.2
142 0 ! " | 4aH- 2H), 4.19 - 4.06 (m, 2H),
OH cyclopenta[b]pyridi 3.90-3.59 (m, 6H), 2.67 -
Diastereomer 2 n-4a- 2.60 (m, 1H),2.37-2.32
yl)methoxy)pyrido[ (m, 1H), 2.24 - 2.12 (m,
4,3-d]pyrimidin-7- 4H), 2.02 - 1.68 (m, 3H),
yl)naphthalen-2-ol 1.60-1.62 (m, 1H), 1.64 -
1.49 (m, 6H), 1.48 - 1.35
(m, 4H).
TH NMR (400 MHz,
5-ethynyl-6-fluoro-
DMSO-ds) 6 ppm = 10.6 -
4-(8-fluoro-2-
10.01 (br, 1H), 9.09 (d, J =
(R 7a8)-2-
0 13.5 Hz, 1H), 8.01 - 7.89
\Q} fluorotetrahydro-
F N o (m, 1H), 7.45 (t,J = 8.9 Hz,
1- A I F | IH-pyrrolizin-
O NTSPN 604.2 | 1H), 7.38 (s, 1H), 7.19 (dd,
1436 Ao 7a(5H)-
O . N J=1009,2.4Hz, 1H), 5.39 -
yl)methoxy)-4-(2-
OH Diastereomer 2 5.14 (m, 1H), 4.52 - 4.30
methyl-1,4-
(m, 1H), 4.17 - 3.86 (m,
oxazepan-4-
, 7H), 3.71 - 3.54 (m, 1H),
yl)pyrido[4,3-

3.21-3.19 (m, 2H), 2.88 -
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d]pyrimidin-7-
yl)naphthalen-2-ol

2.81 (m, 2H), 2.23 - 1.96
(m, 6H), 1.90 - 1.74 (m,
3H), 1.28 - 1.09 (m, 3H).

1-(7-(8-ethynyl-7-
fluoro-3-
hydroxynaphthalen-
1-yl)-8-fluoro-2-
(((4aS,7aR)-1-

'"H NMR (400 MHz,
DMSO-ds) 6 ppm =9.43 -
9.21 (m, 1H), 8.51 (brs,
1H), 7.97 (dd, /= 8.9, 6.1
Hz, 1H), 7.46 (t, J= 8.9 Hz,
1H), 7.39 (d,J=2.3 Hz,
1H), 7.19 (dd, J = 12.0, 2.8

methyloctahydro- Hz, 1H), 4.98 - 4.78 (m,
4aH- 6283 | 1H), 4.49 - 434 (m, 2H),
cyclopenta[b]pyridi 420-4.17 (m, 2H), 4.04 -
n-4a- 3.93 (m, 1H), 3.93 - 3.85
yl)methoxy)pyrido[ (m, 1H), 3.83 -3.72 (m,
43-d]pyrimidin-4- 2H), 2.66 - 2.61 (m, 1H),
yl)-3- 2.26 -2.03 (m, 7TH), 1.92 -
methylazepan-3-ol 1.50 (m, 12H), 1.46 - 1.33
(m, 1H), 1.28 - 1.22 (m,
3H).
'H NMR (400 MHz,
4-(4-(3-
. DMSO-ds) d ppm =9.16 (d,
azabicyclo[3.2.1]oc
J=9.5Hz, 1H), 8.53 - 8.43
tan-3-yl)-8-fluoro-
(brs, 1H), 7.95 (dd, /=9.5,
2-(((4a8,7aR)-1-
@ 6.0 Hz, 1H), 7.45 (t, J=9.0
F N methyloctahydro-
1- Z Hz, 1H), 7.38 (s, 1H), 7.19
O NN 4aH- 6103
145 O PN 063\ . (dd, J=14.8, 2.5 Hz, 1H),
F H cyclopenta[b]pyridi
OH A 4.54 - 4.30 (m, 2H), 4.23 -
n-4a-
_ 4.04 (m, 2H), 4.01 - 3.91
yl)methoxy)pyrido[

4,3-d]pyrimidin-7-
yl)-5-ethynyl-6-

(m, 2H), 2.67 - 2.61 (m,
1H), 2.47 - 2.40 (m, 1H),
2.24 -2.03 (m, SH), 1.92 -
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fluoronaphthalen-2-

ol

1.81 (m, 2H), 1.79 - 1.74
(brs, SH), 1.65 - 1.47 (m,
6H), 1.46 - 1.27 (m, 2H).

5-ethynyl-6-fluoro-
4-(8-fluoro-4-(3-

'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.6 -
10.01 (br, 1H), 9.04 (s, 1H),
795 (dd, J=93, 6.0 Hz,
1H), 7.45 (t, J = 9.0 Hz,

(hydroxymethyl)aze
Yo ) 1H), 7.38 (d, J=2.5 Hz,
pan-1-yl)-2-
O/\ 1H), 7.19 (d, J= 2.5 Hz,
OH (((4aS,7aR)-1-
£, N 1H), 4.62 - 4.51 (m, 1H),
1- NNy methyloctahydro-
O PPN 6283 | 4.49-4.36 (m, 2H), 4.13 (d,
1468 O N"To N | 4aH-
F H | lpyridi J=10.8 Hz, 1H), 3.95 -
cyclopenta|b [pyridi
%" Diastercomer 2 ) 3.88 (m, 1H), 3.62 - 3.49
n-4a-
. (m, 3H), 2.68 - 2.62 (m,
yl)methoxy)pyrido[
1H), 2.48 - 2.35 (m, 2H),
4,3-d]pyrimidin-7-
2.25-2.19 (m, 1H), 2.17 s,
yl)naphthalen-2-ol
3H), 1.87 - 1.76 (m, 2H),
1.73 - 1.47 (m, 15H), 1.43 -
1.32 (m,1H).
5-ethynyl-6-fluoro-
"H NMR (400 MHz,
4-(8-fluoro-4-(6-
DMSO-ds) 6 ppm = 10.17
fluoro-6-methyl-
(s, 1H), 9.16 (d, /= 8.0 Hz,
1,4-oxazepan-4-yl)-
0 F 1H), 7.98 (dd, J=9.1,5.9
()« 2-(((4aS,7aR)-1-
. N Hz, 1H), 7.47 (t,J= 9.0 Hz,
1- & methyloctahydro-
O NTNYTSN 6322 | 1H), 7.40 (d,J=2.5 Hz,
147 A Po 1| 4aH-
O I g o 1H), 7.20 (dd, J = 6.0, 2.5
cyclopenta[b]pyridi
oH Hz, 1H), 4.52 - 4.11 (m,
n-4a-
. 6H), 4.06 - 3.74 (m, 6H),
yl)methoxy)pyrido[

4,3-d]pyrimidin-7-
yl)naphthalen-2-ol

2.80 - 2.75 (m, 1H), 2.24 -
2.23 (m, 1H), 2.23 (brs,
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3H), 1.89 - 1.49 (m, 10H),
1.47 - 1.32 (m, 3H).

3-(7-(8-ethynyl-7-
fluoro-3-
hydroxynaphthalen-
1-yl)-8-fluoro-2-
(((4aS,7aR)-1-

TH NMR (400 MHz,
DMSO-ds) 6 ppm = 10.18
(br s, 1H), 9.09 - 8.96 (m,
1H), 7.98 (dd, J=9.1,5.9
Hz, 1H), 7.54 - 7.43 (m,
1H), 7.40 (d, J= 2.5 Hz,
1H), 7.20 (dd, J = 4.6, 2.4
Hz, 1H), 5.81 (brs, 1H),

(</]["°H methyloctahydro-
1 SR sl 4.57 - 4.29 (m, 2H), 4.20 -
- / a -
O NN | 6123 | 4.11(m, 1H),4.10-3.80
148 NN cyclopenta[b]pyridi
‘] No ) 2H), 3.64 - 3.51
F H n_4a- (m7 )7 . =D (m7
oH , 2H), 2.70 - 2.64 (m, 1H),
yl)methoxy)pyrido[
o 2.31-2.16 (m, 2H), 2.16 (s,
43-dlpyrimidin-4- 3H), 1.88 - 1.70 (m, 3H)
1 _3_ 2 . N 2 2
y . 1.66 - 1.49 (m, 7H), 1.42 -
azabicyclo[4.1.0]he 126 (m. 3H), 094 - 081
tan-1-ol . ’ o .

P (m, 1H), 0.70 - 0.57 (m,
1H). (Diastereomeric
mixture)

4(8-fluoro-2 'H NMR (400 MHz,

-(8-fluoro-2-
(QR728)2 DMSO-ds) 6 ppm = 12.08
gl ad)-z-
(d,J=2.0 Hz, 1H), 9.40 (s,
fluorotetrahydro- 1H), 7.82 (d, /- 83 H
3 N 2 = M Z’
1H-pyrrolizin-
| ; (Sp}‘\;) 1H), 7.78 (d, J = 2.8 Hz,
- a -
6192 | 1H), 7.46 (d, /=173
149 yl)methoxy)-7-(4-

(trifluoromethyl)-
1H-indol-3-
yl)pyrido[4,3-
d]pyrimidin-4-yl)-

Hz,1H), 7.40 - 7.29 (m,
1H), 5.39 - 5.21 (m, 1H),
5.17 (s, 1H), 4.33 - 4.25 (m,
1H), 4.22 - 4.11(m, 2H),
4.09 - 3.93 (m, 4H), 3.90 -
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6-methyl-1,4-

oxazepan-6-ol

3.81 (m, 1H), 3.56 (s, 2H),
3.14 - 3.00 (m, 3H), 2.87 -
2.78 (m, 2H), 2.20 - 1.97
(m, 3H), 1.89 - 1.72 (m,
3H), 1.15 (s, 3H).

1-(8-fluoro-2-
((2R,7a8)-2-
fluorotetrahydro-
1H-pyrrolizin-
Ta(5H)-
yl)methoxy)-7-(4-

'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 12.10
(brd,J=18Hz 1H), 9.13
(s, 1H), 7.91 - 7.72 (m, 2H),
7.47 (d, J=7.8 Hz, 1H),
735 (t,J=7.8Hz, 1H),
6.35 (s, 1H), 5.42 - 5.08 (m,

NS (trifluoromethyl)- 6572 | 1H), 4.54 - 4.45 (m, 1H),
150° Ao '
N /- N 1H-indol-3- 439 (brd, J=12.5Hz,
Isomer-2 yl)pyrido[4,3- 1H), 4.18 - 4.01 (m, 2H),
dJpyrimidin-4-yl)- 3.70 (d, J = 13.0 Hz, 1H),
3- 3.14 - 3.06 (m, 3H), 3.04 -
(trifluoromethyl)pip 3.01 (m, 1H), 2.89-2.77
eridin-3-ol (m, 1H), 2.19 - 1.74 (m,
10H).
'H NMR (400 MHz,
1-(8-fluoro-2-
DMSO-ds) 6 ppm = 12.10
(((2R,7a8)-2-
(d, J=2.3 Hz, 1H), 9.14 (s,
fluorotetrahydro-
o - 1H), 7.89 - 7.78 (m, 2H),
o 1H-pyrrolizin-
747 (d, J=17.5 Hz, 1H),
1- N 7a(5H)-
CFy . 7.40 - 7.28 (m, 1H), 6.35 (s,
151 NN yl)methoxy)-7-(4- 657.2
A\Po . 1H),5.44 - 5.16 (m, 1H),
¢ /- N | (trifluoromethyl)-
HN 4.49 (brd, J=13.5 Hz,
Isomer-1 1H-indol-3-
. 1H), 4.40 (brd, J=13.5
yl)pyrido[4,3-

d]pyrimidin-4-yl)-
3-

Hz, 1H), 4.22 - 4.02 (m,
2H), 3.71 (d, J = 13.3 Hz,
1H), 3.20 - 2.98 (m, 4H),




WO 2024/040109

PCT/US2023/072298

-211 -

(trifluoromethyl)pip 2.92-2.79 (m, 1H), 2.20 -
eridin-3-ol 1.73 (m, 10H).

'H NMR (400 MHz,

DMSO-ds) 6 ppm = 12.09
4-(8-fluoro-2-

(d,J=2.5Hz, 1H), 9.12 (s,
(2R, 7a8)-2-

1H), 7.83 (d, J=8.3 Hz,
fluorotetrahydro-

1H-pyrrolizin-
Ta(5H)-

1H), 7.78 (d, /= 2.8 Hz,
1H), 7.46 (d, /= 7.3 Hz,
1H), 7.34 (t, J = 8.0 Hz,

CF3 N A yl)methoxy)-7-(4- 589.8
152 P v YR 1H), 5.44 - 5.14 (m, 1H),
NN o7 (trifluoromethyl)-
AL N . 4.22 - 4.02 (m, 6H), 3.99 -
1H-indol-3-
, 3.91 (m, 2H), 3.81 - 3.68
yl)pyrido[4,3-
(m, 2H), 3.21 - 2.97 (m,
d]pyrimidin-4-yl)-
3H), 2.92 - 2.78 (m, 1H),
1,4-oxazepane
2.21-1.98 (m, SH), 1.92 -
1.72 (m, 3H).
'"H NMR (400 MHz,
) DMSO-ds) 6 ppm = 10.18
3-(difluoromethyl)-
(brs, 1H), 9.27 - 8.99 (m,
1-(7-(8-ethynyl-7-
1H), 7.98 (dd, J=9.3,5.8
fluoro-3-
Hz, 1H), 7.47 (dt, J=9.1,
hydroxynaphthalen-
pf 1.1 Hz, 1H), 7.40 (d, J=2.5
0 1-yl)-8-fluoro-2-
@*F Hz,1H), 7.22 (dd, J = 19.3,
N (((4aS,7aR)-1-
1- > 2.5 Hz, 1H), 5.67 (d, J=
O NTSTN methyloctahydro- 6502
1538 SN0 14.5 Hz, 1H), 4.53 - 4.42
(] NS | 4aH-
H 1 lpyrid (m, 2H), 4.31 (brd, J=13.5
OH cyclopenta ridi
Isomer-2 yelop by Hz, 1H), 4.16 (d,J=10.8
n-4a-
) Hz, 1H), 4.01 - 3.82
yl)methoxy)pyrido[

4 3-d]pyrimidin-4-
yl)piperidin-3-ol

(m,1H), 3.71 - 3.59 (m,
1H), 2.70 - 2.64 (m, 2H),
2.49 -2.43 (m, 1H), 2.29 -
2.22 (m, 2H), 2.19 (s, 3H),
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1.89 - 1.70 (m, SH), 1.67 -
1.50 (m, SH).

3-(difluoromethyl)-
1-(7-(8-ethynyl-7-
fluoro-3-
hydroxynaphthalen-
1-y1)-8-fluoro-2-
(((4aS,7aR)-1-

TH NMR (400 MHz,
DMSO-ds) 6 ppm = 10.18
(brdd, J=3.8,3.0 Hz, 1H),
9.28 - 8.89 (m, 1H), 7.98
(dd, /=93, 6.0Hz, 1H),
746 (t,J=9.8 Hz, 1H),
7.42 -7.38 (m, 1H), 7.22
(dd, J=19.6, 2.4 Hz, 1H),
6.16 - 5.76 (m, 1H), 5.67 (d,

1- Z
O /”| NS methyloctahydro- 650.2 |J=14.8 Hz, 1H), 4.57 -
1548 A P~o
O I NS | 4aH- 442 (m, 2H), 4.36 - 4.18
OH  comers cyclopenta[b]pyridi (m, 1H), 4.14 (dd, J=11.0,
n-4a- 4.8 Hz, 1H), 3.97 - 3.84 (m,
yl)methoxy)pyrido[ 1H), 3.65 (t, J=13.0 Hz,
4,3-d]pyrimidin-4- 1H), 3.54 - 3.50 (m, 1H),
yl)piperidin-3-ol 2.74 -2.66 (m,1H), 2.31 -
2.23 (m, 2H), 2.20 (s, 3H),
1.89-1.70 (m, SH), 1.68 -
1.48 (m, OH).
TH NMR (400 MHz,
5-ethynyl-6-fluoro-
DMSO-ds) 6 ppm = 10.16
4-(8-fluoro-2-
(brs, 1H), 9.10 (d, J=1.5
(((38,4a8,7aR)-3-
o Hz, 1H), 7.98 (dd, J=9.1,
() fluoro-1-
N 5.6 Hz, 1H), 7.47 (t,J= 9.0
1- 4 E methyloctahydro-
O NN ’ 6183 |Hz 1H), 7.40(d,J=25
155 Ao 4aH-
O I NS o Hz, 1H), 7.18 (d, J=2.5
H | cyclopenta[b]pyridi

n-4a-yl)methoxy)-
4-(1,4-oxazepan-4-
yl)pyrido[4,3-

Hz, 1H), 4.97 - 4.65 (m,

1H), 4.41 (t, /= 10.9 Hz,
1H), 4.21 - 4.08 (m, SH),
4.00 (dd, J=3.5,1.0 Hz,
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d]pyrimidin-7-
yl)naphthalen-2-ol

1H), 3.95 (t, /= 4.6 Hz,
2H), 3.82 - 3.66 (m, 2H),
2.74 -2.58 (m, 2H), 2.24 (d,
J=18Hz, 3H),2.15-1.96
(m, 3H), 1.89 - 1.47 (m,
8H).

5-ethynyl-6-fluoro-

'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.16
(s, 1H), 9.02 (s, 1H), 7.98
(dd,J=9.1,6.1 Hz, 1H),
747 (t,J= 9.0 Hz, 1H),

4-(8-fluoro-2-
7.40 (d, J=2.5 Hz, 1H),
(((4a8,7aR)-1-
7.20 (d, J=2.3 Hz, 1H),
methyloctahydro-
& 443 (d,J=10.8 Hz, 1H),
F N 4aH-
1- y 1 blpyridi | 6143 437 -4.27 (m, 1H), 4.17
N =N cyclopenta ridi .
156 O A ! yelop Py (dd, J=10.5, 3.8 Hz, 1H),
O ~| n-4a-yl)methoxy)-
H 4.13 -3.90 (m, SH), 3.73 -
OH 4-(1,4-oxazocan-4-
. 3.65 (m, 2H), 3.09 (br dd, J
yl)pyrido[4,3-
o =3.6, 1.6 Hz, 1H), 2.68 (br
d]pyrimidin-7-
d,/=15Hz, 1H), 2.29 -
yl)naphthalen-2-ol
2.14 (m, 4H), 2.09 - 2.04
(m, 1H), 1.84 - 1.77 (m,
2H), 1.70 - 1.46 (m, 11H),
1.45 - 1.38 (m, 1H).
(R)-1-(7-(5- TH NMR (400 MHz,
chloro-6-methyl- DMSO-ds) 6 ppm = 13.28
OH
U 1H-indazol-4-yl)-8- (s, 1H), 9.38 - 9.22 (m, 1H),
1- \ fluoro-2-(((4aS)-1- 7.70 (d, J= 5.5 Hz, 2H),
N= N SN 5942
157 | HN ' N/)\O,E [ 1 methyloctahydro- 4.87 - 4.67 (m, 1H), 4.56 -
cl H o | 4aH- 447 (m, 1H), 4.42 - 439
cyclopenta[b]pyridi (m, 1H), 4.21 - 4.13 (m,
n-4a- 1H), 4.12 - 4.00 (m, 1H),
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yl)methoxy)pyrido[
4,3-d]pyrimidin-4-
yl)-3-
methylpiperidin-3-

ol

3.62 -3.54 (m, 2H), 2.73 -
2.69 (m, 1H), 2.38 -2.20
(m, 2H), 2.21 (br s, 3H),
1.99 (s, 3H), 1.89 - 1.82 (m,
1H), 1.78 - 1.47 (m, 12H),
1.45-1.37 (m, 1H), 1.20 (d,
J=1.0Hz, 3H).

158

6-cyclopropyl-4-(7-
(8-ethynyl-7-fluoro-
3-
hydroxynaphthalen-
1-y1)-8-fluoro-2-
(((4a8,7aR)-1-
methyloctahydro-
4aH-
cyclopenta[b]pyridi
n-4a-
yl)methoxy)pyrido[
4,3-d]pyrimidin-4-
y1)-1,4-oxazepan-6-

ol

656.3

"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.19
(brs, 1H), 9.52 -9.20 (m,
1H), 7.98 (dd,J=9.1,5.9
Hz, 1H), 7.47 (t,J= 9.0 Hz,
1H), 7.40 (d, J=2.5 Hz,
1H), 7.20 (dd, /=8.0,2.5
Hz, 1H), 5.01 - 4.65 (m,
1H), 4.52 - 4.28 (m, 3H),
424 -4.08 (m, 3H), 4.03 -
3.85(m, 3H),3.78-3.72
(m, 1H), 3.59 (brd,J=7.5
Hz, 1H), 2.92 (brs, 1H),
2.71-2.63 (m, 1H), 2.33
(brs, 3H), 1.95 - 1.42 (m,
11H), 0.97 - 0.78 (m, 1H),
0.52-0.36 (m, 2H), 0.33 -
0.19 (m, 2H).

(Diastereomeric mixture)
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Preparation of Intermediate 116: tert-butyl 3-(2-{[(4aS, 7aR)- I-methyl-octahydro-1H-
cyclopentab[pyridin-4a-yl Jmethoxy}-7-chloro-8-fluoropyridof4, 3-d]pyrimidin-4-yl)-3,8-

diazabicyclo[3.2. 1 Joctane-8-carboxylate

Boc
N
N XY"SN
|
N N/)\O N
F H "Me
[0570] To a stirred solution fert-butyl 3-{2,7-dichloro-8-fluoropyrido[4,3-d]pyrimidin-4-

yl}-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (5.0 g, 11.67 mmol) and ((4asS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methanol (2.17 g, 12.84 mmol) in THF (60 mL)
was added 1M LiHMDS (lithium hexamethyldisilazide) in hexanes (35.0 mL, 35.0 mmol) at 0 °C
under nitrogen. The reaction mixture was allowed to warm to room temperature and stirred for 15
h. The reaction mixture was quenched with saturated ammonium chloride solution (20 mL) and
extracted with EtOAc. The combined organic extracts were washed with water and brine solution,
dried over NaxSOs, filtered, and evaporated under reduced pressure to provide a crude residue,
which was purified by silica gel column chromatography using COMBIFLASH™ chromatography
(Teledyne ISO, Lincoln, NE) (120 g REDISEP™ column (Teledyne ISCO, Lincoln, NE), 80 to
100% EtOAc - pet ether) to afford tert-butyl 3-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-ylJmethoxy }-7-chloro-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3,8-
diazabicyclo[3.2.1]octane-8-carboxylate (3 g, 5.35 mmol, 46% yield) as a pale brown solid.
MS(ESI) m/z: 562.3 (M+H)".

Preparation of Intermediate 117: tert-butyl 3-(2-{[(4aS, 7aR)- I-methyl-octahydro-1H-
cyclopentalb [pyridin-4a-yl]methoxy}-8-fluoro-7-[ 7-fluoro-3-(methoxymethoxy)-8-{2-
[tris(propan-2-yl)silyl]ethynylnaphthalen-1-ylpyrido[4, 3-d[pyrimidin-4-yl)-3,8-
diazabicyclof3.2. 1 Joctane-8-carboxylate

Boc

OMOM
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[0571] To a stirred solution of fert-butyl-3-(2-{[(4as, 7aR)-1-methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-ylJmethoxy }-7-chloro-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3,8-
diazabicyclo[3.2.1]octane-8-carboxylate (0.9 g, 1.60 mmol) in 1,4-dioxane (9 mL) and water (3
mL) was added ((2-fluoro-6-(methoxymethoxy)-8-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDnaphthalen-1-yl)ethynyl)triisopropylsilane (0.91 g, 1.76 mmol), and Cs2COs3 (1.57 g, 4.81
mmol) followed by PdCla(dppf) (dppf: 1,1’-bis(diphenylphosphino)ferrocene) (0.12 g, 0.16
mmol). The reaction mixture was purged with N2 for 5 min and heated at 105 °C for 1 hin a
microwave reactor. The reaction mixture was cooled to room temperature, diluted with water, and
extracted with EtOAc. The organic layer was washed with brine, dried over anhydrous sodium
sulfate, filtered, and concentrated under reduced pressure to afford the crude product, which was
purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (using 40 g silica gel
column, using 50 to 100% EtOAc/Pet ether) to afford tert-butyl 3-(2-{[(4a$,7aR)-1-methyl-
octahydro-1H-cyclopenta[b]pyridin-4a-yl methoxy }-8-fluoro-7-[ 7-fluoro-3-(methoxymethoxy)-
8-{2-[tris(propan-2-yl)silylJethynyl } naphthalen-1-yl]pyrido[4,3-d]pyrimidin-4-yl)-3,8-
diazabicyclo[3.2.1]octane-8-carboxylate (0.8 g, 0.88 mmol, 55% yield) as a brown solid. MS(ESI)
m/z: 911.5 [M+H]".

Preparation of Intermediate 118: tert-butyl 3-(2-{[(4aS, 7aR)-1-methyl-octahydro-1H-

cyclopentafb[pyridin-4a-ylJmethoxy)-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1 -
yl]-8-fluoropyrido[4, 3-d[pyrimidin-4-yl)-3,8-diazabicyclo/3.2. 1 Joctane-8-carboxylate

N‘M
y Me

OMOM
[0572] To a stirred solution of fert-butyl 3-(2-{[(4asS,7aR)-1-methyl-octahydro-1H-

cyclopenta[b]pyridin-4a-yl]methoxy }-8-fluoro-7-[ 7-fluoro-3-(methoxymethoxy)-8-{2-
[tris(propan-2-yl)silylJethynyl } naphthalen-1-yl]pyrido[4,3-d]pyrimidin-4-yl)-3,8-
diazabicyclo[3.2.1]octane-8-carboxylate (0.9 g, 1.0 mmol) in DMF (10 mL) was added CsF (1.5
g, 9.88 mmol). The reaction mixture was heated at 50 °C for 1 h. The reaction mixture was cooled
to room temperature, diluted with water, and extracted with EtOAc. The organic layer was washed

with brine, dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure
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to afford  fert-butyl  3-(2-{[(4as$, 7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy }-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-yl]-8-fluoropyrido[4,3-
d]pyrimidin-4-yl)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (0.7 g, 0.93 mmol, 94% yield) as a
brown oil, which was taken for the next step without further purification. MS(ESI) m/z: 7553
[M+H]".

Preparation of Intermediate 119: 2-{[(4aS,7aR)- 1-methyl-octahydro-1H-cyclopenta[b[pyridin-
da-yl]methoxy}-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen- 1-yl]-8-fluoropyridof4, 3-
d[pyrimidin-4-ol

AN
H
OMOM
[0573] To a stirred solution of  2-{[(4a$,7aR)-1-methyl-octahydro-1H-

cyclopenta[b]pyridin-4a-ylJmethoxy }-8-fluoro-7-[ 7-fluoro-3-(methoxymethoxy)-8-{ 2-
[tris(propan-2-yl)silylJethynyl } naphthalen-1-yl]pyrido[4,3-d]pyrimidin-4-ol (3.5 g, 4.88 mmol) in
DMF (40 mL) was added CsF (7.42 g, 48.8 mmol). The reaction mixture was stirred at 50 °C for
1h. The reaction mixture was quenched with water and extracted with EtOAc. The combined layer
was washed with brine, dried over anhydrous sodium sulfate, and evaporated under reduced
pressure to give the crude product. The crude compound was triturated with diethyl ether to get 2-
{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-7-[8-ethynyl-7-
fluoro-3-(methoxymethoxy )naphthalen-1-y1]-8-fluoropyrido[4,3-d]pyrimidin-4-0l (1.8 g, 3.21
mmol, 65.8% yield) as a pale-brown solid. MS(ESI) m/z: 561.2 [M+H]"; 'H NMR (400 MHz,
DMSO-ds, D20 EXCHANGE) d ppm = 8.86 (d, J= 7.0 Hz, 1H), 8.10 - 8.02 (m, 1H), 7.68 (dd, J
=8.5,2.5Hz, 1H), 7.51 (td, J= 9.0, 3.5 Hz, 1H), 7.30 (d, J = 3.0 Hz, 1H), 5.38 - 5.26 (m, 2H),
4.36 -4.23 (m, 2H), 3.93 (d, /= 13.0 Hz, 1H), 3.44 - 3.36 (m, 3H), 3.19 - 3.02 (m, 1H), 2.86 - 2.68
(m, 2H), 2.43 (br d, J = 10.5 Hz, 3H), 2.01 - 1.43 (m, 10H).
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Preparation of Intermediate 120: 2-{[(4aS, 7aR)- I-methyl-octahydro- 1 H-cyclopenta[b [pyridin-
4a-ylJmethoxy}-7-[8-ethyl-7-fluoro-3-(methoxymethoxy)naphthalen- 1-yl[-8-fluoropyrido[4, 3-
d[pyrimidin-4-ol

AN
H
OMOM
[0574] To a solution of 2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-

yl]methoxy }-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy )naphthalen-1-yl]-8-fluoropyrido[4,3-
d]pyrimidin-4-ol (10.0g, 17.84 mmol) in 1:2 MeOH-THF (300 mL) was added palladium on
carbon (50% wet; 10.44 g, 9.81 mmol), and the reaction mixture was stirred under hydrogen
bladder over a period of 4 hours. The reaction mixture was filtered through a diatomaceous earth
pad (CELITE™, Sigma Aldrich, St. Louis, MO), washed with MeOH (500 mL) and the filtrate was
evaporated to get a crude residue, which was triturated with pet ether to afford 2-{[(4aS,7aR)-1-
methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -7-[ 8-ethyl-7-fluoro-3-
(methoxymethoxy)naphthalen-1-yl]-8-fluoropyrido[4,3-d]pyrimidin-4-ol (8.6 g, 15.23 mmol, 85
% yield) as a pale brown solid. MS(ESI) m/z: 565.3 (M+H)".

Preparation of Intermediate 121: 4-(2-{[(4aS, 7aR)-1-methyl-octahydro- 1 H-
cyclopentalb [pyridin-4a-yl[methoxy}-7-[8-ethyl-7-fluoro-3-(methoxymethoxy)naphthalen- 1-yl]-
8-fluoropyrido[4, 3-d[pyrimidin-4-yl)-6-methyl- 1,4-oxazepan-6-ol

[0575] To a stirred suspension of  2-{[(4aS,7aR)-1-methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-ylJmethoxy }-7-[8-ethyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-yl1]-
8-fluoropyrido[4,3-d]pyrimidin-4-ol (8.6 g, 1523 mmol) in acetonitrile (120 mL) at room
temperature, were added 6-methyl-1,4-oxazepan-6-ol hydrochloride [Intermediate 75); 2.81 g,



WO 2024/040109 PCT/US2023/072298
-219-

16.75 mmol], PyBOP (11.89 g, 22.85 mmol) and DIPEA (7.98 mL, 45.7 mmol). The reaction
mixture was heated at 80 °C for 6 hours. Then, the reaction mixture was then cooled to room
temperature, concentrated under reduced pressure to get a crude residue, which was diluted with
ethyl acetate. The organic layer was washed with water, brine, dried over anhydrous sodium
sulfate, filtered and concentrated under reduced pressure to get a crude residue, which was purified
by silicagel column chromatography using COMBIFLASH™ instrument (120 g REDISEP™
column (Teledyne ISCO, Lincoln, NE), 60-100% EtOAc in Petroleum ether) to afford 4-(2-
{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl|methoxy }-7-[ 8-ethyl-7-fluoro-3-
(methoxymethoxy)naphthalen-1-yl]-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-6-methyl-1,4-
oxazepan-6-ol (6.2 g, 9.15 mmol, 60.1 % yield) as a brown solid. MS(ESI) m/z: 678.3 [M+H]"; 'H
NMR (400 MHz, DMSO-ds) 5 ppm = 9.55 (br s, 1H), 7.91 (dd, J=8.9, 6.1 Hz, 1H), 7.68 (d, J =
1.9 Hz, 1H), 7.44 (t, J = 9.4 Hz, 1H), 7.22 (br d, J = 12.4 Hz, 1H), 5.40 (s, 2H),) 5.24 - 5.12 (m,
1H), 4.45 - 4.18 (m, 3H), 4.15 - 3.95 (m, 3H), 3.91 - 3.68 (m, 1H), 3.64 - 3.51 (m, 2H), 3.48 (s,
3H), 3.20 - 3.11 (m, 2H), 2.87 - 2.71 (m, 3H), 2.26 - 2.09 (m, 2H), 1.99 (s, 3H), 1.88 - 1.44 (m,
8H), 1.20 - 1.12 (m, 4H), 0.75 (br t, J = 6.3 Hz, 3H).

Preparation of Example 1-134: 4-(2-{[(4aS, 7aR)- 1-methyl-octahydro-1H-cyclopenta/b[pyridin-
da-yl[methoxy}-7-(8-ethyl-7-fluoro-3-hydroxynaphthalen- 1-yl)-8-fluoropyrido[4, 3-d]pyrimidin-
4-yl)-6-methyl-1,4-oxazepan-6-ol

AN
H
1-134
[0576] To a stirred solution of  4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-

cyclopenta[b]pyridin-4a-ylJmethoxy }-7-[8-ethyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-yl1]-
8-fluoropyrido[4,3-d]pyrimidin-4-yl)-6-methyl-1,4-oxazepan-6-ol (4.5 g, 6.64 mmol) in EtOAc
(90 ml) at 0 °C, was added 1M HCI in EtOAc (100 ml, 100 mmol). The reaction mixture was
stirred for 1h. After completion, the reaction mixture was concentrated under reduced pressure to
get a crude residue, which was dissolved in DCM (200 mL) and neutralized with TEA. The

volatiles were removed under reduced pressure, dissolved in DCM and washed with saturated
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aqueous NaHCOs solution. The organic layer was dried over anhydrous sodium sulfate, filtered,
and concentrated under reduced pressure to get a crude residue, which was purified by silica gel
column chromatography using COMBIFLASH™ instrument (80 g REDISEP™ column (Teledyne
ISCO, Lincoln, NE), 4 to 7% MeOH in DCM) to afford 4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-ylJmethoxy }-7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-
fluoropyrido[4,3-d]pyrimidin-4-yl)-6-methyl-1,4-oxazepan-6-ol (3.5 g, 5.43 mmol, 82 % yield) as
an off white solid. MS(ESI) m/z: 634.3 [M+H]*; '"H NMR (400 MHz, DMSO-ds) J ppm = 9.96 (br
s, 1H), 9.48 (d, /=1.5Hz, 1H), 7.77 (dd, /= 9.0, 6.0 Hz, 1H), 7.42 - 7.25 (m, 2H), 7.03 (dd, J =
14.1,2.6 Hz, 1H), 5.17 (d, J = 11.0 Hz, 1H), 4.54 - 4.47 (m, 1H), 4.41 - 4.15 (m, 3H), 4.13 - 3.82
(m, 5H), 3.63 - 3.50 (m, 3H), 2.71 - 2.60 (m, 1H), 2.45 (br d, /= 0.8 Hz, 1H), 2.25 - 2.07 (m, 4H),
1.89 - 1.68 (m, 2H), 1.66 - 1.46 (m, 7H), 1.44 - 1.37 (m, 1H), 1.16 (d, J = 5.0 Hz, 3H), 0.74 (dt, J
=73,3.3 Hz, 3H).
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Preparation of Intermediate 23: tert-butyl 3-(7-bromo-2-chloro-8-fluoroquinazolin-4-yl)-3,8-
diazabicyclof3.2.1 Joctane-8-carboxylate

Br N~ °Cl

[0577] To a stirred solution of commercially available 7-bromo-2,4-dichloro-8-
fluoroquinazoline (15 g, 50.7 mmol,) in 1,4-dioxane (150 mL) at O °C was added DIPEA (26.6
mL, 152 mmol) followed by fert-butyl 3,8-diazabicyclo[3.2.1]octane-8-carboxylate (12.9 g, 60.8
mmol). The reaction mixture was stirred at room temperature for 1 h. The reaction mixture was
quenched with water and extracted with ethyl acetate. The combined organic layers were washed
with brine, dried over anhydrous sodium sulfate, filtered, and evaporated under reduced pressure
to provide the crude product. The crude compound was purified by COMBIFLASH™
chromatography (Teledyne ISO, Lincoln, NE) (120 g silica gel column, using 50 to 80% ethyl
acetate/petroleum ether) to provide ferz-butyl 3-(7-bromo-2-chloro-8-fluoroquinazolin-4-y1)-3,8-
diazabicyclo[3.2.1]octane-8-carboxylate (17 g, 32.4 mmol, 64 % yield) as a pale yellow solid.
MS(ESI) m/z: 473.3 [M+2]".

Preparation of Intermediate 24: tert-butyl 3-(2-{[(2R, 7aS)-2-fluoro-hexahydro- 1 H-
pyrrolizin-7a-ylJmethoxy}-7-bromo-8-fluoroquinazolin-4-yl)-3,8-diazabicyclof3.2. 1 Joctane-8-
carboxylate.

Boc
N

Ny

N

SN
N/)\O/

N
F

[0578] To a solution of tert-butyl 3-(7-bromo-2-chloro-8-fluoroquinazolin-4-yl)-3,8-
diazabicyclo[3.2.1]octane-8-carboxylate (3.95 g, 24.80 mmol) in THF (45 mL) at 0°C was added
NaH (0.194 g, 4.85 mmol, 60% w/w) and the reaction mixture was stirred at same temperature for

1 h. To this was added fert-butyl 3-(7-bromo-2-chloro-8-fluoroquinazolin-4-yl)-3,8-
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diazabicyclo[3.2.1]octane-8-carboxylate (9 g, 19.08 mmol) was added portion wise (4 Portions) at
0 °C. Reaction mixture was allowed to warm to room temperature and stirred for 16 h. The
reaction mixture was quenched with ice cold water and extracted with EtOAc (250 mL X 2). The
organic layer was washed with brine solution, dried over NaxSOas, filtered, and concentrated under
reduced pressure to provide crude residue which was purified by COMBIFLASH™
chromatography (Teledyne ISO, Lincoln, NE) (240 g column, 80 - 100 % EtOAc in
petroluemether) to provide tert-butyl 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yl]methoxy }-7-bromo-8-fluoroquinazolin-4-y1)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (6.5
g, 10.93 mmol, 57 % yield). MS(ESI) m/z: 594.5 (M+2)".

Preparation of Intermediate 25: tert-butyl 3-(2-{{(2R, 7aS)-2-fluoro-hexahydro-1H-
pyrrolizin-7a-yl [methoxy}-8-fluoro-7- [ 7-fluoro-3-(methoxymethoxy)-8-{2- [ tris(propan-2-
yl)silylJethynyl}naphthalen- 1-yl]quinazolin-4-yl)-3,8-diazabicyclo[3. 2. 1 Joctane-8-carboxylate

Boc

OMOM
[0579] To a stirred solution of 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-

yl]methoxy }-7-bromo-8-fluoroquinazolin-4-yl1)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate
(Intermediate 24,

8 g, 13.46 mmol) in 1,4-Dioxane (100 mL), were added ((2-fluoro-6-(methoxymethoxy)-8-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)naphthalen- 1-yl)ethynyl)triisopropylsilane (6.90
g,13.46 mmol) and aqueous 2M potassium phosphate, tribasic (20.18 mL, 40.4 mmol). The
reaction mixture was degassed under argon for 5 minutes, then [1,1'-bis(di-
tertbutylphosphino)ferrocene]dichloropalladium(Il) (0.877 g, 1.346 mmol) was added and again
degassed under argon for 3 minutes and heated at 50 °C for 16 h. The reaction mixture was cooled
to room temperature, diluted with water, and extracted with ethyl acetate. The combined organic
layers were washed with brine, dried over anhydrous sodium sulfate, filtered, and concentrated
under reduced pressure to provide a crude residue which was purified by COMBIFLASH™
chromatography (Teledyne ISO, Lincoln, NE) (80 g silica gel column, using 50 to 100% ethyl
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acetate/Petroleum ether) to provide fert-butyl 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-
7a-yl]methoxy }-8-fluoro-7-[ 7-fluoro-3-(methoxymethoxy)-8-{ 2-[tris(propan-2-

yD)silyl]ethynyl }naphthalen-1-yl]quinazolin-4-y1)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate
(7.5 g, 7.25 mmol, 54 % yield) as a brown solid. MS(EST) m/z: 900.4 [M+H]".

Preparation of Intermediate 26: tert-butyl 3-(2-{{(2R, 7aS)-2-fluoro-hexahydro- 1 H-
pyrrolizin-7a-ylmethoxy}-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-yl]-8-
Sluoroquinazolin-4-yl)-3,8-diazabicyclo[3. 2. I Joctane-8-carboxylate

Boc
N

Ny

F N
7 F

SN
O’ (LA,
L N

OMOM
[0580] To a stirred solution of fert-butyl 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-
pyrrolizin-7a-yl]methoxy } -8-fluoro-7-[ 7-fluoro-3-(methoxymethoxy)-8-{ 2-[ tris(propan-2-
yl)silylJethynyl }naphthalen-1-yl]quinazolin-4-y1)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate
(Intermediate 25, 3.7 g, 4.11 mmol) in DMF (50 mL) was added CsF (6.24 g, 41.1 mmol). The
reaction mixture was heated at 50 °C for 1h. The reaction mixture was then diluted with water and
extracted with ethyl acetate. The combined organic layers were washed with brine, dried over
anhydrous sodium sulfate, filtered, and concentrated under reduced pressure to provide the crude
tert-butyl 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-[8-ethynyl-7-
fluoro-3-(methoxymethoxy)naphthalen-1-y1]-8-fluoroquinazolin-4-yl)-3,8-
diazabicyclo[3.2.1]octane-8-carboxylate (2.9 g, 3.89 mmol, 95 % yield) as a brown liquid, which
was taken for next step without purification. MS(ESI) m/z: 744.3 [M+H]".
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Preparation of Intermediate 27 2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
ylmethoxy}-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen- 1-yl|-8-fluoroquinazolin-4-ol

F _ OH
Oy A
N/)\O/’l,, \
F

OMOM
[0581] To a stirred solution of crude fert-butyl 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-
pyrrolizin-7a-yl[methoxy }-7-[ 8-ethynyl-7-fluoro-3(methoxymethoxy )naphthalen-1-yl]-8-
fluoroquinazolin-4-y1)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (Intermediate 26, 3 g, 4.03
mmol) in EtOH (15 mL) and THF (15 mL) was added NaOH (1M aq. soln.) (40.3 mL, 40.3 mmol).
The reaction mixture was heated at 70 °C for 3h. The reaction mixture was evaporated, and the
residue was diluted with ethyl acetate. The organic layer was washed with saturated NH4Cl
solution, water, brine, and then dried over anhydrous sodium sulfate, filtered, and concentrated
under reduced pressure to provide the crude compound, which was purified by COMBIFLASH™
chromatography (Teledyne ISO, Lincoln, NE) (24 g silica gel column, using 10-20% MeOH/DCM)
to provide 2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-ylJmethoxy }-7-[8-ethynyl-7-
fluoro-3-(methoxymethoxy)naphthalen-1-yl1]-8-fluoroquinazolin-4-ol (850 mg, 1.544 mmol, 38.3
% yield) as a brown solid. MS(ESI) m/z: 550.2 [M+H]".

Preparation of Intermediate 28: 2-{[ (2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yl]methoxy}-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen- 1-yl]-8-fluoro-4-
(morpholin-4-yl)quinazoline

o)

e
Z X\, :
see e,
F

OMOM
[0582] To a stirred solution of 2-{[(2R,7a$)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yl]methoxy }-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-yl]-8-fluoroquinazolin-4-
ol (Intermediate 27, 20 mg, 0.036 mmol) in ACN (1 mL) was added morpholine (3.8 mg, 0.044
mmol), triethylamine (0.020 mL, 0.146 mmol) and BOP (24.4 mg, 0.055 mmol). The reaction
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mixture was heated at 80 °C for 8h. The reaction mixture was evaporated, and the residue was
diluted with ethyl acetate. The organic layer was washed with water and then brine and then dried
over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure to provide the
crude 2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-ylJmethoxy }-7-[8-ethynyl-7-fluoro-3-
(methoxymethoxy)naphthalen-1-y1]-8-fluoro-4-(morpholin-4-yl)quinazoline (25 mg, crude) as a
brown liquid, which was taken for next step without purification. MS(ESI) m/z: 619.3 [M+H]".

Example 2-1: 4-(2-{[(2R, 7aS)-2-fluoro-hexahydro- | H-pyrrolizin-7a-yl[methoxy }-8-fluoro-4-
(morpholin-4-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol
o

e
Z
OO0 S
Aol
F
OH

[0583] To a stirred solution of 2-{[(2R,7a$)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yl]methoxy }-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy )naphthalen-1-yl1]-8-fluoro-4-
(morpholin-4-yl)quinazoline (Intermediate 28, 200 mg, 0.323 mmol) in ACN (2 mL) at 0 °C was
added 4N HCI (2 mL, 65.83 mmol in 1,4-dioxane) and the reaction mixture was stirred at room
temperature for 1 h. The volatiles from the reaction mixture were removed under reduced pressure
(at lower temperature, ~30 °C) and the crude residue was co-evaporated with 1,4-dioxane. Then
the crude residue was dissolved in 1,4-dioxane (5 mL) and TEA (1 mL) was added and then
evaporated under reduced pressure to provide an off-white solid. The crude compound was purified
by Prep-HPLC [HPLC Method: Preparative column: YMC EXRS (250 x 20 x Smicron), Mobile
phase A: 10mM Ammonium bicarbonate in water-9.5; Mobile phase B: acetonitrile : methanol;
Gradient = 60-100 % B over 20 minutes; Temperature: 27 °C; Flow rate: 19.0 mL/min; Detection:
UV at 220 nm.] to provide 4-(2-{[(2R,7aS5)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-
fluoro-4-(morpholin-4-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol (11.9 mg, 0.020
mmol, 6.8 % yield). MS(ESI) m/z: 575.1, [M+H]". 'H NMR (400 MHz, DMSO-ds) § ppm = 7.96
(dd, J=9.1, 6.0 Hz, 1H), 7.76 (d, J = 8.6 Hz, 1H), 7.46 (t, J = 9.0 Hz, 1H), 7.37 (d, J = 2.6 Hz,
1H), 7.24 (dd, J = 8.4, 6.8 Hz, 1H), 7.09 (d, J= 2.3 Hz, 1H), 5.38 - 5.19 (m, 1H), 4.13 - 4.08 (m,
1H), 4.01 (dd, J = 10.4, 4.4 Hz, 1H), 3.88 - 3.72 (m, 9H), 3.16 - 3.00 (m, 3H), 2.88 - 2.78 (m, 1H),
2.19-1.97 (m, 3H), 1.88 - 1.73 (m, 3H).
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Preparation of Intermediate 29: 2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
ylmethoxy}-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen- 1-yl |-8-fluoro-4-(1,4-

oxazepan-4-yl)quinazoline.

0
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[0584] To a stirred solution of 2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yl]methoxy }-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-yl]-8-fluoroquinazolin-4-
ol (Intermediate 27, 300 mg, 0.546 mmol) in ACN (10 mL) was added 1,4-oxazepane (60.7 mg,
0.600 mmol), DIPEA (0.286 mL, 1.635 mmol) and BOP (362 mg, 0.817 mmol). The reaction
mixture was heated at 80 °C for 8 h. The reaction mixture was cooled to room temperature, the
solvent was evaporated under reduced pressure and the residue was diluted with ethyl acetate. The
organic layer was washed with water and brine and then dried over anhydrous sodium sulfate,
filtered, and concentrated under reduced pressure to provide the crude residue. The crude material
was purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (40 g
REDISEP™ column (Teledyne ISCO, Lincoln, NE), eluting with a gradient from 60-100% EtOAc
in petroleum ether) to provide 2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-
[8-ethynyl-7-fluoro-3-(methoxymethoxy )naphthalen-1-yl]-8-fluoro-4-(1,4-oxazepan-4-
yl)quinazoline (300 mg, 0.474 mmol, 87 % yield) as a brown liquid. MS(ESI) m/z: 633.3 [M+H]".

Example 2-2: 4-(2-{[(2R, 7aS)-2-fluoro-hexahydro- 1 H-pyrrolizin- 7a-yl[methoxy}-8-fluoro-4-
(1,4-oxazepan-4-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2ol

0

O O ) I F
/)\ A,
N~ O N
F

OH
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2-2
[0585] To a stirred solution of  2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yl]methoxy }-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-yl]-8-fluoro-4-(1,4-
oxazepan-4-yl)quinazoline (Intermediate 29, 300 mg, 0.474 mmol) in acetonitrile (5 mL) at 0 °C
was added HCI (4M in dioxane) (0.15 mL, 4.74 mmol) and the reaction mixture was stirred at room
temperature for 1 h. The volatiles from the reaction mixture were removed under reduced pressure
(at lower temperature, ~30 °C) and the crude residue was co-evaporated with 1,4-dioxane. Then
the crude residue was dissolved in 1,4-dioxane (2 mL) and excess TEA (1 mL) was added and
evaporated under reduced pressure to provide a crude residue. The crude compound was purified
by Prep-HPLC [HPLC Method: Column: YMC ExRS (20x 250) 5u; Mobile phase A: 10mM
ammonium bicarbonate in H2O pH 9.5 Mobile phase B: ACN, Flow:19mL/min Gradient T/%B:
0/50, 2/50; 15/70; 16/100 to provide 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yl]methoxy }-8-fluoro-4-(1,4-oxazepan-4-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2ol
(59.02 mg, 0.098 mmol, 21 % yield). MS(ESI) m/z: 589.40 [M+H]*. "H NMR (400 MHz, DMSO-
ds) 5 10.23 - 10.08 (m, 1H), 7.97 (dd, J = 9.3, 5.8 Hz, 1H), 7.83 (d, /= 9.0 Hz, 1H), 7.46 (t,J=9.0
Hz, 1H), 7.36 (d, J = 2.5 Hz, 1H), 7.18 (dd, J = 8.5, 7.0 Hz, 1H), 7.07 (d, J = 2.5 Hz, 1H), 5.35-
5.22 (m, 1H), 4.12 - 3.90 (m, 8H), 3.77 (t, J = 5.3 Hz, 2H), 3.09 (br d, J = 13.5 Hz, 2H), 3.02 (s,
1H), 2.83 (brd, J= 6.5 Hz, 1H), 2.58 - 2.53 (m, 1H), 2.16 - 2.08 (m, 3H), 2.08 - 1.98 (m, 2H), 1.89
-1.73 (m, 3H).

Preparation of Intermediate 30:
tert-butyl 3-(2-{[(4asS,7aR)- 1-methyl-octahydro- 1 H-cyclopenta[b [pyridin-4a-ylJmethoxy}-7-
bromo-8-fluoroquinazolin-4-yl)-3,8-diazabicyclo[3.2. I Joctane-8-carboxylate .
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[0586] To a stirred solution of zert-butyl 3-(7-bromo-2-chloro-8-fluoroquinazolin-4-yl)-

3,8-diazabicyclo[3.2.1]octane-8-carboxylate (Intermediate 23, 2.5 g, 5.49 mmol) and ((4a$,7akR)-
1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methanol (Intermediate 12, 1.1 g, 6.59 mmol)
in THF (25 mL) was added 1M LiHMDS (lithium hexamethyldisilazide) in hexanes (5.49 mL,
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5.49 mmol) at 0 °C under nitrogen. The reaction mixture was allowed to warm to room temperature
and was stirred for 15 h. The reaction mixture was quenched with saturated ammonium chloride
solution (20 mL) and extracted with ethylacetate (3x). The combined organic extracts were washed
with water, brine solution, dried over Na2SOa, filtered, and evaporated under reduced pressure to
provide crude residue, which was purified by silica gel column chromatography using
COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (120 g REDISEP™ column
(Teledyne ISCO, Lincoln, NE), 80 to 100% EtOAc - petroleum ether) to provide fert-butyl 3-(2-
{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl |methoxy }-7-bromo-8-
fluoroquinazolin-4-y1)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (2.5 g, 4.14 mmol, 75 %
yield), as a pale yellow solid. MS(ESI) m/z: 604.2 (M+H)".

Preparation of Intermediate 31: tert-butyl 3-(2-{{(4aS,7aR)- 1-methyl-octahydro-1H-
cyclopentalb [pyridin-4a-ylJmethoxy}-8-fluoro-7-[ 7-fluoro-3-(methoxymethoxy)-8-{2-
[tris(propan-2- yl)silyl]ethyny}naphthalen- 1-yl]quinazolin-4-yl)-3,8-diazabicyclo/3.2. 1 Joctane-

8-carboxylate
ﬁoc
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[0587] To a degassed stirred solution of fert-butyl 3-(2-{[(4a$,7aR)-1-methyl-octahydro-
1H-cyclopenta[b]pyridin-4a-yl methoxy }-7-bromo-8-fluoroquinazolin-4-y1)-3,8-
diazabicyclo[3.2.1]octane-8-carboxylate (Intermediate 30, 2.5 g, 4.14 mmol) in 1,4-dioxane (50
mL), were added ((2-fluoro-6-(methoxymethoxy)-8-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDnaphthalen-1-yl)ethynyl)triisopropylsilane (2.119 g, 4.14 mmol) and aqueous 2M potassium
phosphate  tribasic ~ (6.20 mL, 12.41 mmol,)  followed by [1,1'-bis(di-
tertbutylphosphino)ferrocene]dichloropalladium(II) (0.135 g, 0.207 mmol). The reaction mixture
was purged with N» for 5 minutes and heated at 50 °C for 18h. The reaction mixture was cooled to
room temperature, diluted with water, and extracted with ethyl acetate. The combined organic
layers were washed with brine, dried over anhydrous sodium sulfate, filtered, and concentrated

under reduced pressure to provide the crude product, which was purified by COMBIFLASH™
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chromatography (Teledyne ISO, Lincoln, NE) (using 80 g silica gel column, using 50 to 100%
ethyl acetate/Petroleum ether ) to provide fert-butyl 3-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-ylmethoxy }-8-fluoro-7-[ 7-fluoro-3-(methoxymethoxy)-8-{ 2-
[tris(propan-2-yl)silyl]ethynyl } naphthalen-1-yl]quinazolin-4-yl)-3,8-diazabicyclo[3.2.1]octane-8-
carboxylate (3.0 g, 3.30 mmol, 80 % yield) as a brown solid. MS(ESI) m/z: 911.2 [M+H]".

Preparation of Intermediate 32: tert-butyl 3-(2-{{(4aS, 7aR)- I-methyl-octahydro-1H-
cyclopentafb]pyridin-4a-yl]methoxy}-7- [8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen- 1 -
yl]-8-fluoroquinazolin-4-yl)-3,8 diazabicyclo[3.2. 1 Joctane-8-carboxylate
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[0588] To a stirred solution of tert-butyl 3-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-

cyclopenta[b]pyridin-4a-ylJmethoxy }-8-fluoro-7-[ 7-fluoro-3-(methoxymethoxy)-8-{ 2-
[tris(propan-2-yl)silylJethynyl } naphthalen-1-yl]quinazolin-4-yl)-3,8-diazabicyclo[3.2.1]octane-8-
carboxylate (Intermediate 31, 3.0 g, 3.30 mmol) in DMF (30 mL) was added cesium fluoride (5.01
g, 33.0 mmol) and the mixture was heated at 50 °C for 1 h. The reaction mixture was cooled to
room temperature, diluted with water, and extracted with ethyl acetate. The combined organic
layers were washed with brine, dried over anhydrous sodium sulfate, filtered, and concentrated
under reduced pressure to provide tert-butyl 3-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-ylJmethoxy }-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-
yl]-8-fluoroquinazolin-4-yl)-3,8 diazabicyclo[3.2.1]octane-8-carboxylate. (2.2 g, 2.92 mmol, 89 %
yield) as a brown liquid, which was taken for next step without further purification. MS(EST) m/z:
754.3 [M+H]".
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Preparation of Intermediate 33. 2-{[(4aS8, 7aR)- 1-methyl-octahydro- 1 H-cyclopenta[b [pyridin-4a-
ylmethoxy}-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen- 1-yl|-8-fluoroquinazolin-4-ol

OH
=
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N//ko N
F N
H

OMOM

[0589] To a stirred solution of fert-butyl 3-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-ylJmethoxy }-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-
yl]-8-fluoroquinazolin-4-y1)-3,8 diazabicyclo[3.2.1]octane-8-carboxylate (Intermediate 32, 2.2 g,
2.92 mmol) in ethanol (20 mL) and THF (20 mL) was added NaOH (29.2 mL, 29.2 mmol) and the
mixture was stirred at 80 °C for 36 h. The reaction mixture was then diluted with EtOAc (100 mL)
and washed with aq.0.5N HCI solution (150 mLx3). The aqueous layer was made basic (pH~8)
with solid NaHCOs and extracted with EtOAc (3X). The combined organic extracts were washed
with water, brine solution, dried over anhydrous sodium sulfate, filtered, and evaporated under
reduced pressure to provide the crude compound which was purified by COMBIFLASH™
chromatography (Teledyne ISO, Lincoln, NE) (40 g silicagel column, using 10-20% MeOH/DCM)
to provide 2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-ylJmethoxy }-7-[8-
ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-yl]-8-fluoroquinazolin-4-ol. (1.5 g, 2.68
mmol, 92 % yield) as a brown solid. MS(ESI) m/z: 560.2 [M+H]".

Preparation of Intermediate 34: 2-{{(4aS, 7aR)-1-methyl-octahydro- 1 H-cyclopenta[b [pyridin-4a-
yl]methoxy}-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen- 1-yl]-8-fluoro-4-(1,4-

oxazepan-4-yl)quinazoline

e
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[0590] To a stirred solution of 2-{[(4aS)-1-methyl-octahydro-1H- cyclopenta[b]pyridin-
4a-yllmethoxy }-7-[8-ethynyl-7- fluoro-3,3-bis(methoxymethoxy)naphthalen-1-yl1]-8-
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fluoroquinazolin-4-ol (Intermediate 33, 255 mg, 0.447 mmol) in ACN (5 mL) was added 1,4-
oxazepane (54.2 mg, 0.536 mmol), DIPEA (0.234 mL, 1.340 mmol) and BOP (296 mg, 0.670
mmol). The reaction mixture was heated at 80 °C for 8 h. The reaction mixture was cooled to room
temperature, the solvent was evaporated under reduced pressure and the residue was diluted with
ethyl acetate. The organic layer was washed with water, brine, dried over anhydrous sodium
sulfate, filtered, and concentrated under reduced pressure to provide the crude residue and the crude
material was purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (40 g
REDISEP™ column (Teledyne ISCO, Lincoln, NE), eluting with a gradient from 60-100% EtOAc
in petroleum ether) to provide (2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy }-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy )naphthalen-1-y1]-8-fluoro-4-(1,4-

oxazepan-4-yl)quinazoline (211 mg, 73 % yield) as a brown liquid. MS(ESI) m/z: 643.4 [M+H]".

Example 2-3: 4-(2-{[(4aS, 7aR)-1-methyl-octahydro- 1 H-cyclopenta[b [pyridin-4a-yl[methoxy}-8-
Sluoro-4-(1,4-oxazepan-4-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol

Q)

OO,
(J "
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[0591] To a stirred solution of (2-{[(4aS,7aR)-1-methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-ylJmethoxy }-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-

yl]-8-fluoro-4-(1,4-oxazepan-4-yl)quinazoline (Intermediate 34, 330 mg, 0.521 mmol) in
acetonitrile (5 mL) at 0 °C was added 4N HCI1 (1.3 mL, 5.21 mmol in 1,4-dioxane) and the reaction
mixture was stirred at room temperature for 1 h. The volatiles from the reaction mixture were
removed under reduced pressure (at lower temperature, ~30 °C) and the crude residue was co-
evaporated with 1,4-dioxane. Then the crude residue was dissolved in 1,4-dioxane (2 mL) and
excess TEA (1 mL) was added and the mixture was evaporated under reduced pressure to provide
an off-white solid. The crude compound was purified by Prep-HPLC [HPLC Method: Preparative
Column: Waters XBridge BEH C18 XP(50x2.1mm) 2.5um; Mobile Phase A: 5:95
acetonitrile:water with 10 mM NH4OAc; Mobile Phase B: 95:5 acetonitrile:water with 10 mM
NH4OAc; Temperature: 50 °C; Gradient: 0-100% B over 3 minutes; Flow: 1.1mL/min. Injection 2
conditions: Column: Waters XBridge BEH C18 XP(50x2.1mm) 2.5um ; Mobile Phase A: 5:95
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acetonitrile:water with 0.1% TFA; Mobile Phase B: 95:5 acetonitrile:-water with 0.1% TFA,;

Temperature:50°C; Gradient:0-100% B over 3 minutes; Flow: 1.1mL/min. to provide 4-(2-

{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-8-fluoro-4-(1,4-

oxazepan-4-yl)quinazolin-7-yl)-5-ethynyl-6- fluoronaphthalen-2-ol (28 mg, 0.047 mmol, 9 %
yield) MS(ESI) m/z: 599.3 [M+H] *. 'H NMR (400 MHz, DMSO-ds) é ppm= 10.13 (s, 1H), 7.97
(dd, J=9.1, 6.0 Hz, 1H), 7.84 (br d, /= 9.0 Hz, 1H), 7.47 (t, /= 9.0 Hz, 1H), 737 (d, J=2.5
Hz,1H), 7.21 (br s, 1H), 7.07 (d, /= 2.1 Hz, 1H), 4.10 - 4.05 (m, 5H), 3.94 - 3.90 (m, 3H), 3.80-
3.75 (m, 2H), 3.18-1.16 (m, 1H). 2.84 - 2.61 (m, 3H), 2.60 - 2.53 (m, 2H), 2.38 - 2.24 (m, 2H),
2.21-2.00 (m, 2H), 1.91 (s, 2H), 1.65-1.50 (m, 6H), 1.24 (s, 1H).

[0592] The examples in Table 2 were prepared according to procedures described for

Example 2-1 from appropriate starting materials.

Table 2
# Structure IUPAC LMY H NMR
(M+H)*

'H NMR (400 MHz,

DMSO-ds) 6 ppm = 10.18

(brs, 1H), 7.98 (dd, /=9.2,

4-2-{[(2R,Ta8)-2- 59Hz 1H),7.83 (d,/J=8.8
fluoro-hexahydro- Hz, 1H), 7.47 (t,/=9.0 Hz,
1H-pyrrolizin-7a- 1H), 7.38 (d, J = 2.5 Hz,

E"a yl]methoxy }-8- 1H), 7.28 (dd, J = 8.5, 7.1
fluoro-4-{8-oxa-3- 6013 Hz, 1H), 7.07 (d,J=2.5 Hz,

azabicyclo[3.2.1]oct
an-3-yl}quinazolin-
7-yl)-5-ethynyl-6-

fluoronaphthalen-2-

ol

1H), 5.66 - 5.48 (m, 1H),
4.64 - 4.52 (m, 2H), 4.48 (br
s, 2H), 4.36 - 4.25 (m, 2H),
3.88 - 3.75 (m, 4H), 3.66 -
3.59 (m, 2H), 3.34 — 3.26
(m, 1H), 3.15 - 3.07 (m,
2H), 2.57 (br d, J = 4.0 Hz,
1H), 2.24 - 2.12 (m, 2H),
2.10 - 1.98 (m, 1H), 1.92 -
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1.80 (m, 2H), 1.18 (t,J="7.3
Hz, 2H).

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[(25)-2-

'H NMR (400 MHz,
DMSO-ds) & ppm = 10.13
(brs, 1H), 7.97 (dd, J = 5.9,
9.2 Hz, 1H), 7.76 (d, J = 8.4
Hz, 1H), 7.46 (t,J = 9.0 Hz,
1H), 737 (d, J = 2.4 Hz,
1H), 7.28 - 7.21 (m, 1H),

) 5893 | 708 (d, J = 2.4 Hz, 1H),
2-5 methylmorpholin-4-
i ) 538 - 5.19 (m, 1H), 4.25 -
yl]quinazolin-7-yl)-
4.09 (m, 3H), 4.05-3.93 (m,
5-ethynyl-6-
2H), 3.87 (d, J = 2.3 Hz,
fluoronaphthalen-2-
| 1H), 3.83 - 3.72 (m, 2H),
)
3.19 - 2.96 (m, SH), 2.90 -
2.80(m, 1H),2.18 -2.00 (m,
3H), 1.90 - 1.75 (m, 3H),
1.19(d, J=6.3 Hz, 3H).
'"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.13
4-2-{[(2R,7aS)-2- (brs, 1H), 7.96 (dd, J= 5.9,
fluoro-hexahydro- 9.2 Hz, 1H), 7.72 (dd, J =
1H-pyrrolizin-7a- 5.8,84Hz 1H), 7.49 -
yl]methoxy }-8- 7.43 (m, 1H), 7.37 - 7.35
fluoro-4-[(3R)-3- 589.2 | (m, 1H), 7.25-7.19 (m,
2-6

methylmorpholin-4-
yl]quinazolin-7-y1)-
5-ethynyl-6-

fluoronaphthalen-2-

ol

1H), 7.07 (d, J=2.5 Hz,

1H), 5.36 - 5.20 (m, 1H),
4.71 - 4.51 (m, 1H), 4.12
3.92 (m, 4H), 3.85 (d, J =
15.6 Hz, 1H), 3.79 - 3.64
(m, 4H), 3.14 - 3.01 (m,

3H), 2.89 - 2.78 (m, 1H),
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2.19 - 2.00 (m, 3H), 1.86 -
1.76 (m, 3H), 1.42 (dd, J =
6.8, 12.2 Hz, 3H)

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-

7a-ylJmethoxy }-4-

'H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.12
(s, 1H), 7.99 - 7.94 (m,
1H), 7.76 (d,J = 8.6 Hz,
1H), 7.49 - 7.43 (m, 1H),
736 (d, J=2.5 Hz, 1H),
7.27-7.22 (m, 1H), 7.07

[(2R,65)-2,6-
) ] (d,/=20Hz, 1H), 538 -
dimethylmorpholin- 603.3
2-7 A 5.20 (m, 1H), 4.21 (brt, J=
12.4 Hz, 2H), 4.16 - 4.09
y1]-8-
. . (m, 1H), 4.06 - 3.99 (m,
fluoroquinazolin-7-
1H), 3.91 - 3.78 (m, 4H),
yl)-5-ethynyl-6-
3.19-3.03 (m, 3H), 2.96 -
fluoronaphthalen-2-
| 2.82 (m, 3H), 2.17 - 2.01
o
(m, 3H), 1.89 - 1.75 (m,
3H), 1.19(d, J=6.1 Hz,
6H)
4-2-{[(2R,7a5)-2- 'H NMR (400 MHz,
fluoro-hexahydro- DMSO-ds) 0 ppm = 10.14
1H-pyrrolizin- (s,1H),7.97(dd,J=6.0,9.0
7a-yl]methoxy }-8- Hz, 1H),7.77 (d,J=8.8 Hz,
fluoro-4-[2- 1H), 7.46 (t,/=9.0 Hz, 1H),
)8 (hydroxymethyl)mor 605.3 737 (d, J = 2.5 Hz, 1H),
pholin-4- 7.26- 7.22 (m, 1H), 7.09 (t,

yl]quinazolin-7-yl)-
5.

ethynyl-6-
fluoronaphthalen-2-

ol

J=24Hz, 1H), 547 -5.19
(m, 1H), 4.89 (br s, 1H),
437 - 415 (m, 2H), 4.14 -
4.07 (m, 1H), 4.05 -3.94 (m,
2H), 3.90(s, 1H), 3.88 -
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3.74 (m, 3H), 3.60 - 3.50 (m,
1H), 3.49 - 3.43 (m, 1H),
3.23 - 3.02 (m, 4H), 2.89 (br
s, 1H), 2.22 - 1.99 (m, 3H),
1.91 - 1.80 (m, 3H)

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-
7a-yl]methoxy }-8-
fluoro-4-[(35)-3-

'H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.14
(s,1H),7.96(dd,J=9.1,6.1
Hz, 1H), 7.76 - 7.70 (m,
1H), 7.50 - 7.43 (m, 1H),
736 (s, 1H), 7.24 (brt, J =
7.6 Hz, 1H), 7.07 (s, 1H),

\n F . 589.3
29 | ho l y /)\o/ 5& methylmorpholin-4- 544 - 523 (m, 1H), 4.71 -
O F Y | yllquinazolin-7-yl)- 4.53 (m, 1H), 4.26 - 3.91 (m,
‘] N 5-ethynyl-6- 4H), 3.88 - 3.61 (m, SH),
fluoronaphthalen-2- 3.24 - 3.04 (m, 3H), 2.98 -
ol 2.86 (m, 1H),2.25-2.01 (m,
3H), 1.97 - 1.76 (m, 3H),
1.43 (dd, J = 10.8, 6.5 Hz,
3H).
4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
P Q i yl]methoxy }-8-
2-10 O O N\/)N\o/ fluoro-4-(pyrrolidin- 559

1-yl)quinazolin-7-
yl)-5-ethynyl-6-
fluoronaphthalen-2-

ol
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4-2-{[(2R,Ta8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-4-{6,6-
dimethyl-3-
azabicyclo[3.1.0]hex
an-3-yl}-8-
fluoroquinazolin-7-
yl)-5-ethynyl-6-
fluoronaphthalen-2-

ol

5993

2-12

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-4-
[(3R,4S)-3,4-
difluoropyrrolidin-1-
yl]-8-
fluoroquinazolin-7-
yl)-5-ethynyl-6-
fluoronaphthalen-2-

ol

5952

2-13

1-2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-y1)-8-
fluoroquinazolin-4-
yl)piperidine-3-

carbonitrile

5983
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2-14

4-(2-{[(2R,7aS5)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[(3R)-3-(2-
hydroxypropan-2-
yl)pyrrolidin-1-
yl]quinazolin-7-y1)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

617.3

4-(2-{[(2R,7aS5)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]Jmethoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoroquinazolin-4-
y)-1,6-
thiomorpholine-1,1-

dione

623.2

(9aR)-8-(2-
{[(2R,7aS)-2-fluoro-
hexahydro-1H-
pyrrolizin-7a-
yllmethoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoroquinazolin-4-

yl)-

644.3
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octahydropiperazino
[2,1-c]morpholin-4-

one

(8aR)-7-(2-
{[(2R,7aS)-2-fluoro-
hexahydro-1H-

pyrrolizin-7a-

[¢]
o]
[2‘ yl]methoxy }-7-(8-
N ethynyl-7-fluoro-3-
2-17 O SN F 6303
HO. O N/)\o /6§ hydroxynaphthalen-
- 1-y1)-8-
(I A
F fluoroquinazolin-4-
yl)-hexahydro-1H-
[1,3]oxazolo[3,4-
a]piperazin-3-one
4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
o.l.0
s yl]methoxy }-8-
fj fluoro-4-(4-
F N .
2-18 O Z O SN F | methanesulfonylpipe | ©651.2
9 N/)\o/gg ridin-1-
L N

yl)quinazolin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol
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2-19

1-2-{[(2R, 7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yllmethoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoroquinazolin-4-
yD-N.N-
dimethylpiperidine-

4-sulfonamide

680.2

2-20 Z

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-{2-oxa-7-
azaspiro[3.5]nonan-
7-yl}quinazolin-7-
yl)-5-ethynyl-6-
fluoronaphthalen-2-

ol

6152

2-21

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]Jmethoxy }-4-{2,2-
difluoro-7-
azaspiro[3.5]nonan-
7-yl}-8-
fluoroquinazolin-7-
yl)-5-ethynyl-6-
fluoronaphthalen-2-

ol

649.3
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2-22

4-2-{[(2R,Ta8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-(piperidin-
1-yl)quinazolin-7-
yl)-5-ethynyl-6-
fluoronaphthalen-2-

ol

573.3

2-23

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-4-{2-
azabicyclo[2.2.1]hep
tan-2-yl }-8-
fluoroquinazolin-7-
yl)-5-ethynyl-6-
fluoronaphthalen-2-

ol

5853

2-24

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-4-{8-
azabicyclo[3.2.1]oct
an-8-yl}-8-
fluoroquinazolin-7-
yl)-5-ethynyl-6-
fluoronaphthalen-2-

ol

5993
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2-25

4-2-{[(2R,Ta8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-
{hexahydro-1H-
furo[3,4-c]pyrrol-5-
yl}quinazolin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

601.3

2-26

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[(15,45)-2-
oxa-5-
azabicyclo[2.2.1]hep
tan-5-yl|quinazolin-
7-yl)-5-ethynyl-6-
fluoronaphthalen-2-

ol

587.3

2-27

4-2-{[(2R,7a5)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-{3-oxa-6-
azabicyclo[3.1.1]hep
tan-6-yl } quinazolin-
7-yl)-5-ethynyl-6-
fluoronaphthalen-2-

ol

587.2

"H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.12
(s, 1H), 7.97 (dd, J = 6.0,
9.1Hz, 1H),7.72(d, J=
8.5 Hz, 1H), 7.49 - 7.44 (m,
1H), 7.36 (d, J=2.5 Hz,
1H), 7.19(dd, /=6.9, 8.3
Hz, 1H), 7.07(d,/=23
Hz, 1H), 5.40 - 4.79 (m,
3H), 4.32 - 3.83 (m, 7H),
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3.18 - 3.00 (m, 3H), 2.94 -
2.80 (m, 2H), 2.19 - 1.94
(m, 4H), 1.90 - 1.73 (m,
3H)

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[(1R,4R)-2-

TH NMR (400 MHz,
DMSO-ds) ¢ ppm = 7.96
(dd, J=6.0,9.1 Hz, 1H),
7.91 - 7.84 (m, 1H), 7.49 -
7.42 (m, 1H), 7.37 - 7.34
(m, 1H), 7.21 - 7.14 (m,
1H), 7.06 (s, 1H), 5.35 (s,

Z .\ . 1H), 5.32 - 5.19 (m, 1H),
2-28 O O N oxa-5- 5872
s . 4.78 - 4.74 (m, 1H), 4.23 -
O E N azabicyclo[2.2.1]hep
S 4.15 (m, 1H), 4.13 - 4.08
OH tan-5-yl|quinazolin-
(m, 1H), 4.01 - 3.79 (m,
7-yl)-5-ethynyl-6-
6H), 3.11 - 3.00 (m, 3H),
fluoronaphthalen-2-
| 2.87-2.79 (m, 1H), 2.16 -
0
2.00 (m, 4H), 1.96 - 1.91
(m, 1H), 1.86 - 1.81 (m,
1H), 1.80 - 1.76 (m, 1H)
4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
[Oj/\OH yl]methoxy }-8-
F N fluoro-4-[(2R)-2-
z L i
2-29 O O N (hydroxymethyl)mor | 6053
N/)\O/
0 E N pholin-4-

OH

yl]quinazolin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol




WO 2024/040109

244 -

PCT/US2023/072298

[ ] on
2-30 O

!
ol
I

4-2-{[(2R,Ta8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[(25)-2-
(hydroxymethyl)mor
pholin-4-
yl]quinazolin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

605.3

2-31

(8a8)-7-(2-
{[(2R,7aS)-2-fluoro-
hexahydro-1H-
pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoroquinazolin-4-
yl)-hexahydro-1H-
[1,3]oxazolo[3,4-

a]piperazin-3-one

630.3

2-32 O

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-

fluoroquinazolin-4-

600.2
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yl)morpholine-2-

carbonitrile

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-4-
[(BR)-3-
ethylmorpholin-4-
yl]-8-
fluoroquinazolin-7-
yl)-5-ethynyl-6-
fluoronaphthalen-2-

ol

603.3

2-34

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-{2-oxa-5-
azabicyclo[4.1.0]hep
tan-5-yl }quinazolin-
7-yl1)-5-ethynyl-6-
fluoronaphthalen-2-

ol

587.2

2-35

4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridin
-4a-ylJmethoxy }-8-
fluoro-4-[(3R)-3-
methylmorpholin-4-
yl]quinazolin-7-y1)-
5-ethynyl-6-

5993
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fluoronaphthalen-2-

ol

1-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-

2-36 & F 598.2
@ O SN hydroxynaphthalen-
N/)\o/’l,,
(I N | 1-yD)-8-
OH fluoroquinazolin-4-
yl)piperidine-4-
carbonitrile
'H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.13
(s, 1H), 8.01 - 7.91 (m, 1H),
1-2-{[2R Ta$)-2-
7.81-7.71 (m, 1H), 7.46 (s,
fluoro-hexahydro-
. 1H), 7.37 (d, J = 2.5 Hz,
1H-pyrrolizin-7a-
1H), 7.28 - 7.18 (m, 1H),
yl]methoxy }-7-(8-
7.12 -7.05 (m, 1H), 5.43 -
2-37 ethynyl-7-fluoro-3- 5893
5.20 (m, 1H), 5.09 - 4.98 (m,
hydroxynaphthalen-
Lyl 1H), 4.19 - 3.99 (m, 3H),
YU 3.95 - 3.78 (m, 4H), 3.56 -
fluoroquinazolin-4-
R 3.44 (m, 2H), 3.23 - 3.06 (m,
yl)piperidin-3-ol
3H), 2.94 - 2.78 (m, 1H),
2.23 - 1.75 (m, 7H), 1.72 -
1.51 (m, 2H).
7-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
2-38 Py 629.3

yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
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247 -
1-y1)-8-
fluoroquinazolin-4-
yb)-7-
azaspiro[3.5]nonan-
2-ol
1-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
Ho 1H-pyrrolizin-7a-
é yl]methoxy }-7-(8-
N
Y ethynyl-7-fluoro-3-
9.39 Z Ay 3 i 6033
O O N/)\O /gg hydroxynaphthalen-
O F Y| 1-y1)-8-
OH . .
fluoroquinazolin-4-
yl)-4-
methylpiperidin-4-ol
'H NMR (400 MHz,
DMSO-ds) 6 ppm =10.13
(s, 1H), 8.01 - 7.91 (m,
1-2-{[(2R,7aS)-2-
1H), 7.81 - 7.71 (m, 1H),
fluoro-hexahydro-
- 7.46 (s, 1H), 737 (d, J =
N 1H-pyrrolizin-7a-
N 2.5 Hz, 1H), 7.28 - 7.18 (m,
\O yl]methoxy }-7-(8-
N 1H), 7.12 -7.05 (m, 1H),
2-40 2Ny | ethyyiTwore3 o s | 543- 520 () 1H), 5.09
: O 55| 543520 m, 1), 5.09 -

isomer 1

hydroxynaphthalen-
1-y1)-8-
fluoroquinazolin-4-
yl)piperidine-3-

carbonitrile

4.98 (m, 1H), 4.19 - 3.99
(m, 3H), 3.95 - 3.78 (m,
4H), 3.56 - 3.44 (m, 2H),
3.23 - 3.06 (m, 3H), 2.94 -
2.78 (m, 1H), 2.23 - 1.75
(m, 7H), 1.72 - 1.51 (m,
2H).
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2-41

isomer 2

1-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yllmethoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoroquinazolin-4-
yD)piperidine-3-

carbonitrile

5983

2-42 O ,}io/ég

5-2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]lmethoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoroquinazolin-4-
yl)-2-methyl-
1,6,2,5-
thiadiazepane-1,1-

dione

652.2

2-43

4-(2-{[(2R,Ta8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-4-
[(35)-3-
ethylmorpholin-4-
yl]-8-
fluoroquinazolin-7-

yl)-5-ethynyl-6-

603.1
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fluoronaphthalen-2-

ol

2-44

OH

1-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yllmethoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoroquinazolin-4-

yl)piperidin-4-ol

5893

2-45

4-2-{[(2R,Ta8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-(4-
methoxypiperidin-1-
yl)quinazolin-7-y1)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

603.3

2-46 O 4

OH

3-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoroquinazolin-4-
y1)-3-
azabicyclo[3.2.1]oct

an-8-ol

6153
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OH

2-47

@
Ao

,,
N

3-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yllmethoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoroquinazolin-4-
y1)-8-methyl-3-
azabicyclo[3.2.1]oct

an-8-ol

629.3

F
2-48 z

(8aS)-7-(2-
{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridin
-4a-yllmethoxy }-7-
(8-ethynyl-7-fluoro-
3-
hydroxynaphthalen-
1-y1)-8-
fluoroquinazolin-4-
yl)-hexahydro-1H-
[1,3Joxazolo[3,4-

a]piperazin-3-one

640.3

OH

2-49

=N
O N/)\o/

t,,
N

3-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-

629.3
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fluoroquinazolin-4-
yb-3-
azabicyclo[3.3.1]non

an-9-ol

2-50

(3aR,5R,6aS)-2-(2-
{[(2R,7aS)-2-fluoro-
hexahydro-1H-
pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoroquinazolin-4-
yD-5-
(difluoromethyl)-
octahydrocyclopenta

[c]pyrrol-5-0l

665.3

2-51

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[(3R)-3-
(methoxymethyl)mo
rpholin-4-
yl]quinazolin-7-y1)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

619.2

2-52

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-

619.2
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fluoro-4-[(35)-3-
(methoxymethyl)mo
rpholin-4-
yl]quinazolin-7-y1)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

2-53 O 4

4-(2-{[(2R,7aS5)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-4-[4-
(dimethylphosphoryl
)piperidin-1-yl1]-8-
fluoroquinazolin-7-
yl)-5-ethynyl-6-
fluoronaphthalen-2-

ol

649.3

2-54 z

(3aR,58,6a8)-2-(2-
{[(2R,7aS)-2-fluoro-
hexahydro-1H-
pyrrolizin-7a-
yl]lmethoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoroquinazolin-4-
y1)-5-methyl-
octahydrocyclopenta

[c]pyrrol-5-0l

629.3
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2-55 =

4-2-{[(2R,Ta8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[4-
(methoxymethyl)pip
eridin-1-
yl]quinazolin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

617.3

2-56

OH

3-(2-{[(2R,7a5)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]Jmethoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoroquinazolin-4-
yl)-3-
azabicyclo[3.1.1]hep

tan-6-ol

601.3

2-57

4-2-{[(2R,7a5)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-{9-oxa-3-
azabicyclo[4.2.1]non
an-3-yl}quinazolin-
7-yl)-5-ethynyl-6-
fluoronaphthalen-2-

ol

615
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2-58

(BR)-1-(2-
{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridin
-4a-ylJmethoxy }-7-
(8-ethynyl-7-fluoro-
3-
hydroxynaphthalen-
1-yl)-8-
fluoroquinazolin-4-

yl)piperidin-3-ol

5993

2-59

(GR)-1-2-
{[(2R,7aS)-2-fluoro-
hexahydro-1H-
pyrrolizin-7a-
yllmethoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-y])-8-
fluoroquinazolin-4-

yl)piperidin-3-ol

589.2

2-60

4-(2-{[(2R,Ta8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-(6-methyl-
1,4-oxazepan-4-
yl)quinazolin-7-y1)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

603.2
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2-61

(35)-1-(2-
{[(2R,7aS)-2-fluoro-
hexahydro-1H-
pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoroquinazolin-4-

yl)piperidin-3-ol

5892

2-62

4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridin
-4a-ylmethoxy }-7-
(8-ethynyl-7-fluoro-
3-
hydroxynaphthalen-
1-yl)-8-
fluoroquinazolin-4-
yl)-6-methyl-1,4-

oxazepan-6-ol

629.3

2-63

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-y1)-8-
fluoroquinazolin-4-
yl)-6-methyl-1,4-

oxazepan-6-ol

619.1
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2-64

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yllmethoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoroquinazolin-4-
yl)-1,4-oxazepan-6-

ol

605.3

2-65

4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridin
-4a-ylmethoxy }-7-
(8-ethynyl-7-fluoro-
3-
hydroxynaphthalen-
1-yl)-8-
fluoroquinazolin-4-
yl)-1,4-oxazepan-6-

ol

6153

2-66

4-2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-(6-
methoxy-1,4-
oxazepan-4-
yl)quinazolin-7-yl)-
5-ethynyl-6-

6193
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fluoronaphthalen-2-

ol

2-67

4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridin
-4a-ylJmethoxy }-8-
fluoro-4-(6-
methoxy-1,4-
oxazepan-4-
yl)quinazolin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol

629.3

F

2-68 O
9

OH

=

[o]

HNY
SN
N/)\o’ é N
~N
F H

(4R)-4-[(2-
{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridin
-4a-yllmethoxy }-7-
(8-ethynyl-7-fluoro-
3-
hydroxynaphthalen-
1-y1)-8-
fluoroquinazolin-4-
yl)amino]pyrrolidin-

2-one

598.2

2-69

.

TG

E

=
(T T
HO

racemic

4-[2-
({1H,2H,3H,5H,9bH
-benzo[a]pyrrolizin-
9b-yl}methoxy)-8-
fluoro-4-(1,4-

619.2
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oxazepan-4-
yl)quinazolin-7-y1]-
S-ethynyl-6-
fluoronaphthalen-2-

ol

4-(2-{[(4aS,7aR)-1-
methyl-octahydro-

'H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.14
(s, 1H), 8.04 (d, /= 8.5 Hz,
1H), 7.97 (dd, J =9.0, 63
Hz, 1H), 7.46 (t,J = 9.0 Hz,

2-71 0 \/)N\
O i No&\

fluoro-4-[(1R,4R)-2-
oxa-5-
azabicyclo[2.2.1]hep
tan-5-yl]quinazolin-

7-yl)-5-ethynyl-6-

oH cyclopenlteIl{[E)]pyridin IH), 7.36 (@, /=25 H,
C} “4a-ylJmethoxy }-7- 1H), 7.22 - 7.16 (m, 1H),
70 2L, (8-ethyny31:7-ﬂu0f0- 6292 | 7.08(t,J=19Hz, 1H),531
00 NAO/&E\ hydroxynaphthalen- - 5.14 (m, 1H), 4.46 - 4.06
I 1-yD)-8- (m, 3H), 4.06 - 3.74 (m,
fluoroquinazolin-4-
y1)-6-methyl-1,4- SH), 3.56 - 3.53 (m, 4H),
oxazepan-6-ol 2.68-2.67 (m, 1H), 222 -
2.18 (m, 4H), 1.89 — 1.70
(m, 2H), 1.60 - 1.52 (m,
7H), 1.45 - 1.33 (m, 1H),
1.17 - 1.51 (s, 3H).
4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
H*& cyclopenta[b]pyridin
Lz L “4a-yllmethoxy}-8- | 597
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fluoronaphthalen-2-

ol

1-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridin
-4a-ylJmethoxy }-7-
(8-ethynyl-7-fluoro-

TH NMR (400 MHz,
DMSO-ds) 6 ppm = 10.26 -
10.01 (m, 1H), 7.96 (dd, J =
9.2, 5.9 Hz, 1H), 7.90 - 7.75
(m, 1H), 7.51 - 7.42 (m,
1H), 7.39 - 7.32 (m, 1H),
724 -7.15 (m, 1H), 7.12 -

o Z X, ;. 6132 | 7.06(m, 1H), 4.69 -4.59 (m,
O O o N 1H), 4.49 - 4.40 (m, 1H),
O F > hydroxynaphthalen- 415 - 3.94 (m, 3H), 3.92
o 15 -3.94 (m, , 3.92 -

1-y1)-8-
v 3.72 (m, 3H), 3.54 - 3.45 (m,
fluoroquinazolin-4-
3 2H), 2.26 - 2.13 (m, 4H),
}T o 2.10 - 1.96 (m, 1H), 1.90 -
methylpiperidin-3-ol 146 (m, 12H), 143 - 134
(m, 1H), 1.16 (d, J= 6.5 Hz,
3H).
4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridin
N"!' -4a-yl]methoxy }-8-
Z\—z fluoro-4-{2-methyl-
o N 6213
2-73 O Z AN 2H,4H,5H,6H-
O f N/)\°63N\ pyrrolo[3,4-
H

c]pyrazol-5-
yl}quinazolin-7-yl)-
5-ethynyl-6-
fluoronaphthalen-2-

ol
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4-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]Jmethoxy }-7-(8-
ethynyl-7-fluoro-3-

IH NMR (400 MHz,
DMSO-ds) 6 = 10.14 (s, 1H),
8.04 (d, J = 8.5 Hz, 1H),
7.96 (dd, J = 9.0, 6.3 Hz,
1H), 7.46 (t,J=9.0 Hz, 1H),
736 (d, J = 2.5 Hz, 1H),
7.23 - 7.16 (m, 1H), 7.08 (t,

~ 6192 |J=19Hz, 1H), 535 - 5.14
2-74 O O SN F hydroxynaphthalen-
e N/)\o,&zg s (m, 2H), 430 - 4.06 (m,
T R 4H), 4.06 - 3.74 (m, SH),
fluoroquinazolin-4- 3.62 - 3.42 (m, 2H), 3.24
.62 - 3.42 (m, 2H), 3.24 -
1)-6-methyl-1,4-
v y6 1 2.99 (m, 2H), 2.94 - 2.76 (m,
oxazepan-6-0
P 1H), 2.59 - 2.53 (m, 1H),
2.19 - 1.96 (m, 3H), 1.91 -
1.67 (m, 3H), 1.17 - 1.12 (m,
3H).
'H NMR (400 MHz,
DMSO-ds) 6 ppm = 9.92 (br
TFthyl7 s, 1H), 8.19 - 8.08 (m, 1H),
-(7-(8-Fthyl-7-
g Y 776 (dd, J = 93, 6.0 Hz,
uoro-3-
1H), 7.35 (t,J=9.3 Hz, 1H),
hydroxynaphthalen-
y1-8-flaoro.2 732 -7.24 (m, 2H), 6.93 (d,
-yl)-8-fluoro-2-
(y((ZR 7012 J=25Hz, 1H), 5.45 - 5.30
7a8)-2-
2-75 6233 | (m, 1H),5.18 (d,/=5.0 Hz,

fluorotetrahydro-1H-
pyrrolizin-7a(5H)-

yl)methoxy)quinazol
in-4-yl)-6-methyl-

1,4-oxazepan-6-ol

1H), 4.28 - 4.02 (m, 4H),
4.02 - 3.96 (m, 2H), 3.95 -
3.80 (m, 1H),3.59-3.51 (m,
2H), 3.24 - 3.03 (m, 4H),
2.92 - 2.80 (m, 1H), 2.43 -
2.34(m, 2H), 2.22 - 1.97 (m,
3H), 1.90 - 1.69 (m, 3H),
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1.13 (d, J = 16.8 Hz, 3H),
0.80 - 0.66 (m, 3H).

2-76

4-(7-(8-Ethyl-7-
fluoro-3-
hydroxynaphthalen-
1-yl)-8-fluoro-2-
(((4a8,7aR)-1-
methyloctahydro-
4aH-
cyclopenta[b]pyridin
4a-
yl)methoxy)quinazol
in-4-yl)-6-methyl-

1,4-oxazepan-6-ol

633.25

TH NMR (400 MHz,
DMSO-ds) é ppm = 9.96 (br
s, 1H), 8.17 - 8.09 (m, 1H),
7.80 - 7.72 (m, 1H), 7.38 -
7.23 (m, 3H), 6.93 (s, 1H),
520 (d, J = 4.5 Hz, 1H),
446 (d, J = 11.0 Hz, 1H),
4.23 - 3.77 (m, 8H), 3.55 -
3.50 (m, 3H), 2.71 - 2.60 (m,
1H), 2.42 - 2.30 (m, 2H),
2.25-2.20 (m, 1H), 2.16 (s,
3H) 1.89 - 1.46 (m, 9H),
1.13 (d, J = 15.0 Hz, 3H),
0.75-0.70 (m, 3H).

2-77

1-(7-(8-ethyl-7-fluoro-3-
hydroxynaphthalen-1-
yD)-8-fluoro-2-
(((4aS,7aR)-1-
methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-
yDmethoxy)quinazolin-
4-y1)-3-
(trifluoromethyl)piperidi

n-3-ol

671.3

'"H NMR (400 MHz, DMSO-
ds) 0 ppm = 9.93 (br s, 1H),
7.88 (dd, J= 8.6, 4.1 Hz, 1H),
7.76 (dd, J=9.1, 6.1 Hz, 1H),
7.43 -7.24 (m, 3H), 6.96 (dd, J
=25,48Hz, 1H), 624 (d,J=
8.3 Hz, 1H), 4.55 - 450 (m,
1H), 4.41 - 4.21 (m, 2H), 4.11
(dd, J=11.0, 6.8 Hz, 1H), 3.63
-3.47 (m, 1H), 3.27 - 321 (m,
1H), 2.70 - 2.61 (m, 1H), 2.48
-2.29 (m, 3H), 2.26 - 2.11 (m,
5H), 1.98 - 1.69 (m, 5H), 1.66
- 1.45 (m, 7H), 1.44 - 135 (m,
1H), 0.75 - 0.70 (m, 3H).
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2-78

(R)-1-(7-(8-ethyl-7-
fluoro-3-
hydroxynaphthalen-1-
y1)-8-fluoro-2-
(((4aS,7aR)-1-
methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-
yDmethoxy)quinazolin-
4-y1)-3-methylpiperidin-
3-0l

6173

'H NMR (400 MHz, DMSO-
ds) 6 ppm = 9.92 (br s, 1H),
7.95-7.89 (m, 1H), 7.76 (dd, J
=9.1,6.1 Hz, 1H), 7.38 - 7.26
(m, 3H), 6.94 (t, J = 2.7 Hz,
1H), 4.68 (d, J = 8.5 Hz, 1H),
448 (t,J =113 Hz, 1H), 4.15
-4.00 (m, 2H), 3.91 -3.80 (m,
1H), 3.54 - 3.42 (m, 4H), 2.40
-2.34 (m, 2H), 2.28 - 2.16 (m,
4H), 2.09 - 1.98 (m, 1H), 1.88
- 1.78 (m, 1H), 1.76 - 1.48 (m,
11H), 1.44 - 1.35 (m, 1H), 1.17
(d,J=13.1Hz 3H),0.72 (q,J
=73 Hz, 3H).

2-79

F N
s

A

\
OH Isomer-1

(3R)-1-(7-(8-ethynyl-7-
fluoro-3-
hydroxynaphthalen-1-
y1)-8-fluoro-2-((1-
methyloctahydro-3aH-
indol-3a-
yDmethoxy)quinazolin-
4-y1)-3-methylpiperidin-
3-0l

613.3

'"H NMR (400 MHz, DMSO-
ds) 0 ppm = 10.16 - 9.98 (br s,
1H), 7.96 (dd, J = 9.3, 6.0 Hz,
1H), 7.87 - 7.77 (m, 1H), 7.45
(dt, J=9.0, 1.3 Hz, 1H), 7.36
(d,J=25Hz 1H),7.13-7.02
(m, 1H), 6.80(dd,J=11.0,2.5
Hz, 1H), 4.71 - 4.62 (brs, 1H),
4.41(dd,J=10.6,7.4Hz, 1H),
4.26 (t,J=11.3 Hz, 1H), 4.16
-3.97 (m, 1H), 3.94 - 3.87 (m,
1H), 3.82 (s, 1H), 3.68 (brd, J
=13.3Hz, 1H),3.09-2.92 (m,
2H), 2.22 - 2.10 (m, 1H), 2.08
(s, 3H), 2.11 - 2.04 (m, 3H),
1.85-1.76 (m, 1H), 1.74 - 1.57
(m, 4H), 1.54 - 1.42 (m, 5H),
1.20 - 1.12 (m, 2H), 1.17-1.15
(m, 3H).
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2-80 O

SN
SRaac:
N
F H

OH Isomer 1

1-(7-(8-ethyl-7-fluoro-3-
hydroxynaphthalen-1-
y1)-8-fluoro-2-
(((4aS,7aR)-1-
methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-
yDmethoxy)quinazolin-
4-y1)-3-
(trifluoromethyl)piperidi

n-3-ol

671.3

'H NMR (400 MHz, DMSO-
ds)  ppm = 9.91 (s, 1H), 7.88
(dd, J=8.4, 5.1 Hz, 1H), 7.76
(dd, J=94, 6.1 Hz, 1H), 7.45
-7.32 (m, 2H), 7.30 (d, J=2.8
Hz, 1H), 7.05 - 6.89 (m, 1H),
6.25 (d, J= 7.5 Hz, 1H), 4.48
(dd,J=10.8,2.5Hz, 1H), 4.38
- 424 (m, 2H), 4.13 (dd, J =
10.8, 5.5 Hz, 1H), 3.61 -3.49
(m, 2H), 329 - 320 (m, 1H),
2.68-2.65 (m, 1H), 2.39 -2.31
(m, 1H), 2.26 - 2.07 (m, 5H),
1.98 - 1.68 (m, 6H), 1.66 - 1.37
(m, 8H), 0.79 - 0.67 (m, 3H).

OH  |somer-2

1-(7-(8-ethynyl-7-fluoro-
3-hydroxynaphthalen-1-
yD)-8-fluoro-2-
(((4aS,7aR)-1-
methyloctahydro-4aH-
cyclopenta[b|pyridin-4a-
yDmethoxy)quinazolin-
4-yl)-3-
(trifluoromethyl)piperidi

n-3-ol

667.2

'"H NMR (400 MHz, DMSO-
ds) 0 ppm = 10.15 (br s, 1H),
7.97 (dd, J=9.1, 5.9 Hz, 1H),
7.89 -7.71 (m, 1H), 746 (t,J
= 9.0 Hz, 1H), 7.37 (dd, J =
2.5, 1.0 Hz, 1H), 7.31 - 7.21
(m, 1H),7.11(dd,J=13.0,2.5
Hz, 1H), 6.27 (s, 1H), 451 -
4.43 (m, 1H), 4.41 - 420 (m,
2H), 4.12 (d, /= 10.8 Hz, 1H),
3.83-3.67(m, 1H),3.61-3.48
(m, 1H), 3.23 - 3.15 (m, 2H),
2.80-2.71 (m, 1H),2.36-2.23
(m, 5H), 2.01 - 1.49 (m, 12H),
1.47 - 1.35 (m, 1H).

2-82 Q

CFs
OH

F N
A

SN
SEaate”
~N
F H

OH  |somer-1

1-(7-(8-ethynyl-7-fluoro-
3-hydroxynaphthalen-1-
y1)-8-fluoro-2-
(((4aS,7aR)-1-
methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-

607.2

'"H NMR (400 MHz, DMSO-
ds) 0 ppm = 10.14 (br s, 1H),
7.97 (dd, J=9.3, 6.0 Hz, 1H),
7.87-17.73 (m, 1H), 7.46 (td, J
=9.0,13Hz 1H),7.37(,J=
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yDmethoxy)quinazolin- 2.5 Hz, 1H), 726 (dd, J =83,
4-yD-3- 7.0Hz, 1H), 7.11 (dd, J=13.0,

(trifluoromethyl)piperidi

n-3-ol

2.5 Hz, 1H), 627 (d, J = 3.8
Hz, 1H), 4.49 - 421 (m, 4H),
3.62-3.47 (m, 1H), 3.24 (brd,
J=15Hz, 1H),3.22-3.16 (m,
1H), 2.80 - 2.71 (m, 1H), 2.33
-2.12 (m, 5H), 2.03 - 1.55 (m,
6H), 1.96 - 1.44 (m, 7H), 1.42
-1.37 (m, 1H).

2-83

Isomer- 2

(3R)-1-(7-(8-ethynyl-7-
fluoro-3-
hydroxynaphthalen-1-
y1)-8-fluoro-2-((1-
methyloctahydro-3aH-
indol-3a-
yDmethoxy)quinazolin-
4-yl)-3-methylpiperidin-
3-0l

613.3

'H NMR (400 MHz, DMSO-
ds) 6 ppm = 8.37 (br s, 1H),
7.96 (dd, J=9.3, 6.0 Hz, 1H),
7.91-17.77 (m, 1H), 7.46 (dt, J
=9.0,13Hz 1H),7.36 (d,J=
2.5 Hz, 1H), 7.25 - 7.17 (m,
1H), 7.10 (dd,J=11.0,2.5Hz,
1H),4.71 - 4.62 (brs, 1H), 4.41
(dd,J=10.6,7.4Hz, 1H), 4.24
(t,J=113Hz, 1H),4.16-3.97
(m, 1H), 3.94 - 3.87 (m, 1H),
3.82 (s, IH), 3.78 (br d, J =
13.3 Hz, 1H), 3.09 - 2.99 (m,
2H), 2.26 - 2.14 (m, 1H), 2.08
(s, 3H), 2.11 - 2.04 (m, 3H),
1.85-1.76 (m, IH), 1.74 - 1.57
(m, 4H), 1.54 - 1.42 (m, 5H),
1.20 - 1.12 (m, 2H), 1.17-1.15
(m, 3H).
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Scheme 3: Preparation of Compound 3-1

Preparation of Intermediate 35: tert-butyl 3-(7-bromo-2, 6-dichloro-8-fluoroquinazolin-4-yl)-3,8-

diazabicyclof3.2.1 Joctane-8-carboxylate

Cl

Br N~ Cl

[0593] To a solution of 7-bromo-2,4,6-trichloro-8-fluoroquinazoline (300 mg, 3.03 mmol)
in dioxane (8 mL) was added DIPEA (0476 mL, 272 mmol) and fert-butyl 3.8-
diazabicyclo[3.2.1]octane-8-carboxylate (193 mg, 0.908 mmol). The resulting mixture was stirred
at 25 °C for 2 hours. The reaction mixture was concentrated under reduced pressure to provide
crude product, which was diluted with ethyl acetate (50 mL) and washed with water (30 mLx2)
and brine (50 mL). The organic phase was dried over anhydrous sodium sulfate, filtered, and

concentrated under reduced pressure. The residue was purified by COMBIFLASH™
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chromatography (Teledyne ISO, Lincoln, NE) (12g, ISCO column, MeOH/DCM, 0-5%, 20 min.)
to provide fert-butyl 3-(7-bromo-2,6-dichloro-8-fluoroquinazolin-4-y1)-3,8-
diazabicyclo[3.2.1]octane-8-carboxylate (415 mg, 0.82 mmol, 90% yield) as a white solid. MS
(ESI) m/z 507.0 [M+1]". '"H NMR (499 MHz, DMSO-ds) d ppm = 8.10 (d, J = 1.9 Hz, 1H), 4.38
(brd, J = 10.6 Hz, 2H), 4.25 (br s, 2H), 3.66 (m, 2H) 1.79 (m, 2H), 1.62 (m, 2H), 1.47 s, 9H).

Preparation of Intermediate 36: tert-butyl 3-(7-bromo-6-chloro-2,8-difluoroquinazolin-4-yl)-3,8-
diazabicyclo[3.2. 1 Joctane-8-carboxylate

Boc
)
N
cl N
Br N/)\ F
F
[0594] To a degassed solution of zert-butyl 3-(7-bromo-2,6-dichloro-8-fluoroquinazolin-4-

y1)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (Intermediate 35, 1 g, 3.03 mmol) in DMA (80
mL) was added cesium fluoride (5.25 g, 34.6 mmol). The reaction mixture was degassed with
nitrogen for 10 minutes and was heated at 88 °C for 5 h in a sealed tube. Water (200 mL) and ethyl
acetate (150 mL) were added, and the reaction mixture was stirred for 15 minutes. The separated
aqueous layer was extracted with ethyl acetate (2 X 100 mL) and the combined organic layers were
dried over anhydrous Na2SOa, filtered, and concentrated under reduced pressure. The resulting
residue was purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) with15-
25% ethyl acetate in petroleum ether as an eluent to provide fert-butyl-3-(7-bromo-6-chloro-2,8-
difluoroquinazolin-4-yl)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (4.7 g, 8.77 mmol, 63.4 %
yield) as a pale-yellow solid. MS (ESI) m/z 489.0 [M+1]".
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Preparation of Intermediate 37: tert-butyl 3-(7-(6-(bis(4-methoxybenzyl)amino)-4-methylpyridin-
2-yl)-6-chloro-2,8-difluoroquinazolin-4-yl)-3,8-diazabicyclo[3. 2. 1 Joctane-8-carboxylate

I|30c

(PMB),N

[0595] To a degassed solution of zert-butyl-3-(7-bromo-6-chloro-2,8-difluoroquinazolin-
4-yl)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (Intermediate 36, 2.00 g, 4.08 mmol) in
anhydrous 1,4-dioxane (20 mL) were added potassium phosphate (1.73 g, 8.17 mmol), N, N-bis(4-
methoxybenzyl)-4-methyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-amine (5.8 g,
12.25 mmol) and PdCl2(dppf) (149 mg, 0.204 mmol). The reaction mixture was degassed again
and heated at 80 °C for 48 h. After completion of the reaction, the reaction mixture was allowed to
cool to ambient temperature, diluted with ethyl acetate (40 mL), filtered through a bed of a
diatomaceous earth (CELITE"™, Sigma Aldrich, St. Louis, MO) and concentrated under reduced
pressure to provide crude product. The residue was purified by COMBIFLASH™ chromatography
(Teledyne ISO, Lincoln, NE) using 30% ethyl acetate in petroleum ether to obtain ferz-butyl 3-(7-
(6-(bis(4-methoxybenzyl)amino)-4-methylpyridin-2-yl)-6-chloro-2,8-difluoroquinazolin-4-yl)-
3,8-diazabicyclo[3.2.1]octane-8-carboxylate (1.5 g, 1.74 mmol, 42% yield). 'H NMR (400 MHz,
CDCl3): 6 ppm = 7.76 (d, J = 1.6 Hz, 1H), 7.20 - 7.18 (d, J = 8.8 Hz, 4H), 6.86 (dt, J = 9.6 Hz,
4H), 6.60 (s, 1H), 6.38 (s, 1H), 4.60 (s, 3H), 4.39 - 4.21 (m, 4H), 3.63 (s, 6H), 2.29 (s, 3H), 1.98 -
1.96 (m, 6H), 1.76 - 1.63 (m, 2H), 1.49 (s, 9H) LCMS (ESI) m/z: 757.2 [M+H]".
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Preparation of Intermediate 38: tert-butyl 3-(7-(6-(bis(4-methoxybenzyl)amino)-3-iodo-4-
methylpyridin-2-yl)-6-chloro-2,8-difluoroquinazolin-4-yl)-3,8 diazabicyclof3.2.1 Joctane-8-

carboxylate

[0596] To a stirred solution of tert-butyl 3-(7-(6-(bis(4-methoxybenzyl)amino)-4-
methylpyridin-2-yl)-6-chloro-2,8-difluoroquinazolin-4-yl)-3,8-diazabicyclo[3.2.1]octane-8-
carboxylate (Intermediate 37, 1.40 g, 1.849 mmol) in anhydrous ACN (15 mL) under nitrogen at
0 °C were added N-iodosuccinimide (0.42 g, 1.849 mmol) and trifluoroacetic acid (0.028 mL,
0.370 mmol). The reaction mixture was allowed to reach room temperature over one hour. The
reaction mixture was then quenched with saturated aqueous sodium thiosulfate (5 mL) and
saturated aqueous sodium bicarbonate (4 mL). The mixture was extracted with ethyl acetate (3x20
mL). Combined organic layers were dried over anhydrous sodium sulfate, filtered, and
concentrated under vacuum to obtain the crude residue. The crude residue was purified by
COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) using 30% ethyl acetate in
petroleum ether to obtain tert-butyl  3-(7-(6-(bis(4-methoxybenzyl)amino)-3-iodo-4-
methylpyridin-2-yl)-6-chloro-2,8-difluoroquinazolin-4-y1)-3,8 diazabicyclo[3.2.1]octane-8-
carboxylate (1.42 g, 1.560 mmol, 84% yield) as pale yellow fluffy solid. LCMS (ESI) m/z: 883.3
[M+H]".
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Preparation of Intermediate 39: tert-butyl 3-(7-(6-(bis(4-methoxybenzyl)amino)-4-methyl-3-
(trifluoromethyl)pyridin-2-yl)-6-chloro-2,8-difluoroquinazolin-4-yl)-3,8-

diazabicyclo[3.2. 1 Joctane-8-carboxylate

I|300

[0597] To a stirred solution of fert-butyl 3-(7-(6-(bis(4-methoxybenzyl)amino)-3-iodo-4-
methylpyridin-2-yl)-6-chloro-2,8-difluoroquinazolin-4-yl1)-3,8-diazabicyclo[3.2.1]octane-8-
carboxylate (Intermediate 38, 1.40 g, 1.585 mmol) in anhydrous DMA (10 mL) in a sealed tube
under nitrogen was added copper(I) iodide (0.60 g, 3.17 mmol). The reaction mixture was degassed
10 minutes before the addition of methyl 2 2-difluoro-2-(fluorosulfonyl)acetate (0.91 g, 4.76
mmol) and reaction mixture was heated at 90 °C for 12 h. Reaction progress was monitored by
LCMS. Reaction mixture was diluted with diethyl ether (20 mL) and water (10 mL). Layers were
separated and aqueous layer was extracted with diethyl ether (3x20 mL). Combined organic layers
were dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure to
obtain the crude residue. The crude compound was purified by COMBIFLASH™ chromatography
(Teledyne ISO, Lincoln, NE) using 30% ethyl acetate in petroleum ether to obtain fert-butyl 3-(7-
(6-(bis(4-methoxybenzyl)amino)-4-methyl-3-(trifluoromethyl)pyridin-2-yl)-6-chloro-2,8-
difluoroquinazolin-4-yl)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (0.85 g, 0.630 mmol, 40%
yield) as a pale-yellow solid. 'H NMR (400MHz, CDCls3): 6 ppm = 7.77 (s, 1H), 7.16 (d, J= 8.8
Hz, 4H), 6.87 (dt,J= 9.6 and 2.8 Hz, 4H), 6.43 (s, 1H), 4.76-4.72 (m, 2H), 4.59-4.55 (m, 2H), 3.81
(s, 6H), 2.43 (s, 3H), 1.97-1.82 (m, 4H), 1.97-1.82 (m, 4H), 1.53 (s, 9H). LCMS (ESI) m/z: 8252
[M+H]".
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Intermediates 404 and 40B: tert-butyl 3-(7-(6-(bis(4-methoxybenzyl)amino)-4-methyl-3-
(trifluoromethyl)pyridin-2-yl)-6-chloro-2,8-difluoroquinazolin-4-yl)-3,8-

diazabicyclo[3.2. 1 Joctane-8-carboxylate

Boc
N
cl AN
(PMB),N lN\ N/)\F
= CIJ:3
Me

Intermediate 40A (Isomer 1)

Intermediate 40B (Isomer 2)
[0598] Intermediate 39 (5.0 g, 6.06 mmol) was subjected to SFC separation (Column:
CHIRALPAK™ [H (Daicel, Japan) (250mm x 4.6 mm; 5 um), mobile phase: 0.25% Isopropanol),
where Peak-1 eluted at retention time=5.85 min (2.4 g, 2.90 mmol, 40% yield) and Peak-2 at
retention time=9.53 min (2.4 g, 2.90 mmol, 40% yield). Peak-1 (40A): 'H NMR (400MHz, CDCl5):
oppm=7.78 (s, I1H), 7.16 (d, /= 8.8 Hz, 4H), 6.87 (dt, /= 9.6 and 2.8 Hz, 4H), 6.43 (s, 1H), 4.76-
4.72 (m, 2H), 4.59-4.55 (m, 2H), 3.81 (s, 6H), 2.43 (s, 3H), 1.97-1.82 (m, 4H), 1.97-1.82 (m, 4H),
1.53 (s, 9H) ppm. LCMS (ESI) m/z: 825.2 [M+H]". LCMS (ESI) m/z: 8252 [M+H]". [a]?*?
(MeOH = 0.10) = +96.00; Peak-2: (40B) 'H NMR (400MHz, CDCl3): é ppm = 7.78 (s, 1H), 7.16
(d, J=8.8 Hz, 4H), 6.87 (dt, / = 9.6 and 2.8 Hz, 4H), 6.43 (s, 1H), 4.76-4.72 (m, 2H), 4.59-4.55
(m, 2H), 3.81 (s, 6H), 2.43 (s, 3H), 1.97-1.82 (m, 4H), 1.97-1.82 (m, 4H), 1.53 (s, 9H) ppm. LCMS
(EST) m/z: 825.2 [M+H]". [a]**** (MeOH = 0.10) = -110.00.
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Preparation of Intermediate 41 tert-butyl 3-(2-{[(4aS, 7aR)- I-methyl-octahydro-1H-
cyclopentafb[pyridin-4a-ylmethoxy}-7-(6-{bis[(4-methoxyphenyl)methyl]amino!-4-methyl-3-
(trifluoromethyl)pyridin-2-yl)-6-chloro-8-fluoroquinazolin-4-yl)-3,8-

diazabicyclof3.2.1 Joctane-8-carboxylate

41

[0599] To a solution of [(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methanol (Intermediate 40B, 0.205 g, 1.212 mmol) in THF (5 mL) at 0°C was added NaH (0.194
g, 4.85 mmol) and the mixture was stirred at room temperature for 30 minutes. To this was added
tert-butyl  (1R,55)-3-(7-(6-(bis(4-methoxybenzyl)amino)-4-methyl-3-(trifluoromethyl)pyridin-2-
yl)-6-chloro-2,8-difluoroquinazolin-4-yl1)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (1 g, 1.212
mmol) at 0 °C and mixture was stirred at room temperature for 1 h. The reaction mixture was
quenched with ice cubes and concentrated under reduced pressure. The crude was partitioned in
between ethyl acetate and water. Organic layer was dried over sodium sulfate, filtered, and
concentrated to provide the crude which was purified by COMBIFLASH™ chromatography
(Teledyne ISO, Lincoln, NE) (24 g REDISEP™ column (Teledyne ISCO, Lincoln, NE), 0 to 10
% MeOH - DCM) to provide tert-butyl 3-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-ylJmethoxy }-7-(6-{bis[(4-methoxyphenyl)methyl]amino}-4-methyl-3-
(trifluoromethyl)pyridin-2-y1)-6-chloro-8-fluoroquinazolin-4-yl)-3,8-diazabicyclo[3.2. 1 ]octane-
8-carboxylate (0.70 g, 0.718 mmol, 59.3 % yield). MS(ESI) m/z: 974.4 (M+H)".
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Preparation of Intermediate 42 2-{[(4aS8, 7aR)- 1-methyl-octahydro- 1 H-cyclopenta[b [pyridin-4a-
yl]methoxy}-7-(6-{bis[(4-methoxyphenyl)methyl Jamino}-4-methyl-3-(trifluoromethyl)pyridin-2-
yl)-6-chloro-8-fluoroquinazolin-4-ol

[0600] To a stirred solution of fert-butyl 3-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-ylJmethoxy }-7-(6-{bis[(4-methoxyphenyl)methyl]Jamino}-4-methyl-3-
(trifluoromethyl)pyridin-2-yl)-6-chloro-8-fluoroquinazolin-4-yl)-3,8-diazabicyclo[3.2.1]octane-
8-carboxylate (Intermediate 41, 300 mg, 0.308 mmol) in EtOH (4 mL), THF (4 mL) was added
sodium hydroxide (1M aq. soln.) (3.08 mL, 3.08 mmol). The reaction mixture was heated at 70 °C
for 18h. The reaction mixture was evaporated, and the residue was diluted with ethyl acetate. The
organic layer was washed with saturated NH4Cl solution, water, brine, dried over anhydrous
sodium sulfate, filtered, and concentrated under reduced pressure to provide the crude compound,
which was purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (24 g
silica gel column, using 10-20% MeOH/DCM) to provide 2-{[(4aS,7aR)-1-methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-ylJmethoxy }-7-(6-{bis[(4 methoxyphenyl)methyl]amino}-4-methyl-3-
(trifluoromethyl)pyridin-2-yl)-6-chloro-8-fluoroquinazolin-4-ol (110 mg, 0.141 mmol, 45.8 %
yield) as a brown solid. MS(ESI) m/z: 780.5 [M+H]".

Preparation of Intermediate 43: 6-(2-{[(4aS, 7aR)-1-methyl-octahydro-1H-
cyclopenta(b[pyridin-4a-ylJmethoxy}-6-chloro-8-fluoro-4-{8-oxa-3-azabicyclo[3.2. 1 Joctan-3-
yi}quinazolin-7-yl)-N,N-bis[(4-methoxyphenyl)methyl]-4-methyl-5-(trifluoromethyl)pyridin-2-

amine
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[0601] To a stirred solution of  2-{[(4aS§,7aR)-1-methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-ylJmethoxy }-7-(6-{bis[(4-methoxyphenyl)methyl Jamino}-4-methyl-3-
(trifluoromethyl)pyridin-2-y1)-6-chloro-8-fluoroquinazolin-4-ol (Intermediate 42, 20 mg, 0.026
mmol) in ACN (1 mL) was added (1R,5S5)-8-oxa-3-azabicyclo[3.2.1]octane (2.90 mg, 0.026
mmol), DIPEA (0.013 mL, 0.077 mmol) and BOP (17.01 mg, 0.038 mmol). The reaction mixture
was heated at 80 °C for 8 h. The reaction mixture was evaporated, and the residue was diluted with
ethyl acetate. The organic layer was washed with water, brine, dried over anhydrous sodium
sulfate, filtered, and concentrated under reduced pressure to provide the crude 6-(2-{[(4aS,7aR)-1-
methyl-octahydro-1H-

cyclopenta[b]pyridin-4a-ylmethoxy }-6-chloro-8-fluoro-4-{8-oxa-3-azabicyclo[3.2.1]octan-3-
yl}quinazolin-7-yl)-N,N-bis[(4-methoxyphenyl)methyl]-4-methyl-5-(trifluoromethyl)pyridin-2-
amine (20 mg, 0.023 mmol, 89 % yield) as a brown liquid, which was taken for next step without

purification. MS(ESI) m/z: 875.3 [M+H]".

Example 3-1:6-(2-{[(4aS, 7aR)- I-methyl-octahydro- 1 H-cyclopenta[b [pyridin-4a-yl[methoxy}-6-
chloro-8 fluoro-4-{8-oxa-3-azabicyclof3.2. 1 Joctan-3-yl}quinazolin-7-yl)-4-methyl-5-
(trifluoromethyl)pyridin-2-amine

[0602] To a stirred solution of 6-(4-((1R,5S5)-8-oxa-3-azabicyclo[3.2.1]octan-3-yl1)-6-
chloro-8-fluoro-2-(((4aS,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-
yl)methoxy)quinazolin-7-yl)-N,N-bis(4-methoxybenzyl)-4-methyl-5-(trifluoromethyl)pyridin-2-
amine (Intermediate 43, 20 mg, 0.023 mmol) in TFA (35.2 pl, 0.457 mmol) at 0 °C was added
triethylsilane (10.95 pl, 0.069 mmol) and the reaction mixture was stirred at 40 °C for 16 h. The
volatiles from the reaction mixture were removed under reduced pressure (at lower temperature,
~30 °C) and the crude residue was co-evaporated with 1,4-dioxane. Then the crude residue was
dissolved in 1,4-dioxane and added triethylamine and evaporated under reduced pressure to
provide an off-white solid. The crude material was purified via preparative LC/MS with the

following conditions: Column: Waters XBridge C18, 19 x 150 mm, 5-um particles; Mobile Phase
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A: 0.1% trifluoroacetic acid; Mobile Phase B: acetonitrile; Gradient: 15-42% B over 23 minutes,
then a 5-minute. hold at 100% B; Flow: 20 mL/min to provide 6-(2-{[(4aS,7aR)-1-methyl-
octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-6-chloro-8-fluoro-4-{ 8-oxa-3-
azabicyclo[3.2.1]octan-3-yl1 } quinazolin-7-yl)-4-methyl-5-(trifluoromethyl)pyridin-2-amine 6
mg, 8.97 umol, 39.3 % yield)): MS(ESI) m/z: 635.3, [M+H]+. 'H NMR (400 MHz, DMSO-ds) d
ppm = 9.66 - 8.76 (m, 1H), 7.86 (s, 1H), 6.83 (br s, 2H), 6.50 (s, 1H), 4.60 - 4.22 (m, 5H), 4.20 -
4.06 (m, 1H), 3.80 - 3.52 (m, 2H), 3.17 - 3.03 (m, 1H), 2.88 - 2.69 (m, 3H), 2.37 (d, /= 1.3 Hz,
3H), 2.05 - 1.91 (m, 1H), 1.88 - 1.43 (m, 12H).

OH
Example 4-1: 4-(2-{[(4aS, 7aR)- 1-methyl-octahydro-1H-cyclopentafb [pyridin-4a-ylJmethoxy}-8-
fluoro-4-(morpholin-4-yl)quinazolin-7-yl)-5-ethylnaphthalen-2-ol

Preparation of Intermediate 44: 8-((triisopropylsilyl)ethynyl)naphthalene- 1, 3-diol

HO OH TIPS
gl

[0603] To a stirred solution of naphthalene-1,3-diol (20 g, 125 mmol),
bromoethynyl)triisopropylsilane (34.3 g, 131 mmol), and potassium acetate (24.51 g, 250 mmol)
in anhydrous 1,4-dioxane (200 mL) was added dichloro(pcymene)ruthenium(Il) dimer (7.65 g,
12.49 mmol) under a nitrogen atmosphere. The resulting mixture was stirred for 12h at 110°C. The
reaction mixture was cooled to ambient temperature and was filtered through diatomaceous earth
(CELITE™, Sigma Aldrich, St. Louis, MO). The bed was washed with EtOAc (2x100 mL), the
filtrate was combined and concentrated reduced pressure to obtain a crude residue. The crude
material was purified by flash column (silica 100-200 mesh) chromatography using 12-15% ethyl
acetate in petroleum ether as eluent. Pure fractions were concentrated under reduced pressure to
obtain 8-((triisopropylsilyl)ethynyl)naphthalene-1,3-diol (30 g, 85 mmol, 67.7 %yield). LCMS
(ESI) m/z: 341.55 [M+H]".
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Preparation of Intermediate 45: 3-(methoxymethoxy)-8-((triisopropylsilyl)ethynyl)naphthalen-1-

ol

MOMO OH TIPS
oy

[0604] To a stirred solution of 8-((triisopropylsilyl)ethynyl)naphthalene-1,3-diol
(Intermediate 44, 25 g, 73.4 mmol) in anhydrous DCM (300 mL) under nitrogen was added DIPEA
(38.5 mL, 220 mmol) at -10°C. After 10 min, MOM-CI (6.13 mL, 81mmol) was added to the
reaction mixture dropwise over 20 min under a nitrogen atmosphere. The resulting mixture was
stirred for 2h at the same temperature. The reaction mixture was diluted with 100 mL of DCM and
washed with 200 mL of brine. The combined organics were dried over anhydrous NaxSOs, filtered,
and concentrated reduced pressure to yield a crude residue. The crude material was purified by
flash column (silica 100-200 mesh) chromatography using 5-10% ethyl acetate in petroleum ether
as eluent. Pure fractions were concentrated under reduced pressure to obtain 3-(methoxymethoxy)-
8-((triisopropylsilyl)ethynyl)naphthalen-1-ol (21 g, 53.5 mmol, 72.9 % yield) as a pale yellow oil.
LCMS (ESI) m/z: 385.60 [M+H]".

Preparation of Intermediate 46: 3-(methoxymethoxy)-8-((triisopropylsilyl)ethynyl)naphthalen-1-
yl pivalate

MOMO OPiv TIPS
oy

[0605] To a stirred solution of 3-(methoxymethoxy)-8-
((triisopropylsilyl)ethynyl)naphthalen-1-ol (Intermediate 45, 20 g, 52.0 mmol), TEA (21.75 mL,
156 mmol), DMAP (1.271 g, 10.40 mmol) in anhydrous DCM (200 mL) at -10 °C under a nitrogen
atmosphere was added pivaloyl chloride (12.80 mL, 104 mmol) dropwise for 10 min. The resulting
mixture was stirred for 2 h at room temperature under nitrogen. The reaction mixture was then
diluted with 200 mL of DCM and washed with brine (200 mL). The organics were dried over
anhydrous Na>SOqs, filtered, and concentrated reduced pressure to yield a crude residue. The crude
was purified by flash column (silica 100-200 mesh) chromatography using 10-15% ethyl acetate

in petroleum ether as eluent. Pure fractions were concentrated under reduced pressure to obtain 3-
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(methoxymethoxy)-8-((triisopropylsilyl)ethynyl)naphthalen-1-yl pivalate (23 g, 49.1 mmol, 94 %
yield) as a pale yellow oil. LCMS (ESI) m/z: 469.2 [M+H]".

Preparation of Intermediate 47: 8-ethynyl-3-(methoxymethoxy)naphthalen-1-yl pivalate

MOMO OPiv
og
[0606] To a stirred solution of 3-(methoxymethoxy)-8-

((triisopropylsilyl)ethynyl)naphthalen-1-yl pivalate (Intermediate 46, 12 g, 25.6 mmol) in
anhydrous DMF (130 mL) at room temperature under a nitrogen atmosphere was added anhydrous
CsF (27.2 g, 179 mmol). The reaction mixture was stirred for 2 h. The reaction mixture was diluted
with DCM (200 mL) and washed with brine (200 mL). The organics were dried over anhydrous
Naz2S0s, filtered, and concentrated reduced pressure to yield a crude residue. The crude was
purified by flash column (silica 100-200 mesh) chromatography using 5-8% ethyl acetate in
petroleum ether as eluent. Pure fractions were concentrated under reduced pressure to obtain 8-
ethynyl-3-(methoxymethoxy)naphthalen-1-yl pivalate(7 g, 20.62 mmol, 81 % yield). LCMS (ESI)
m/z: 313.3 [M+H]".

Preparation of Intermediate 48: 8-ethyl-3-methoxymethoxy)naphthalen- 1-ylpivalate

MOMO E OPiv

[0607] To a stirred solution of 8-ethynyl-3-(methoxymethoxy)naphthalen-1-yl pivalate
(Intermediate 47, 7 g, 22.41 mmol) in anhydrous methanol (70 mL) was added Pd/C (1.4 g, 13.16
mmol) at 25 °C. The suspension was degassed reduced pressure and purged with Hz several times.
The mixture was stirred under Hz atmosphere (1 atm) at 25 °C for 5 hours. The reaction mixture
was filtered, and concentrated under reduced pressure to obtain a crude residue. The crude material
was purified by flash column (silica 100-200 mesh) chromatography using 15-20% ethyl acetate
in petroleum ether as eluent. Pure fractions were concentrated under reduced pressure to provide
8-ethyl-3-methoxymethoxy)naphthalen-1-ylpivalate (6.56 g, 17.83 mmol, 80 % yield) as pale
yellow oil. LCMS (ESI) m/z: 316.1 [M+H]".
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Preparation of Intermediate 49: 8-ethyl-3-methoxymethoxy)naphthalen-1-ol

MOMO O OH

[0608] To a stirred solution of 8-ethyl-3-(methoxymethoxy)naphthalen-1-yl pivalate
(Intermediate 48, 10 g, 31.6 mmol) in THF:Water:MeOH (5:1:5) was added anhydrous LiOH
(1.135 g, 47.4 mmol) at room temperature under nitrogen. The resulting mixture was stirred for 3
h at the same temperature. The reaction mixture was concentrated reduced pressure to remove the
MeOH. The reaction mixture was diluted with EtOAc (150 mL) and washed with brine (200 mL).
The organics were dried over anhydrous Na2SOs, filtered, and concentrated reduced pressure to
yield a crude residue. The crude material was purified by flash column (silica 100-200 mesh)
chromatography using 25-30% ethyl acetate in petroleum ether as eluent. Pure fractions were
concentrated under reduced pressure to obtain 8-ethyl-3-methoxymethoxy)naphthalen-1-ol (6 g,

25.8mmol, 82 % yield). LCMS (ESI) m/z: 233.2 [M+H]".

Preparation of Intermediate 50: 8-ethyl-3-(methoxymethoxy)naphthalen-1-yl

trifluoromethanesulfonate

MOMO l OTf

[0609] To a stirred solution of 8-ethyl-3-(methoxymethoxy)naphthalen-1-ol (Intermediate
49, 3 g, 12.92 mmol) and DIPEA (22.50 mL, 129 mmol) in anhydrous dichloromethane (50 mL)
at -40 "C under nitrogen was added T£,0 (2.182 mL, 12.92 mmol) dropwise. The resultant reaction
mixture was allowed to warm to room temperature and stirred for 1h. The reaction mixture was
diluted with cold water (500mL) and extracted with DCM (2 X 500 mL). The combined organic
layers were washed with brine (50 mL), dried over anhydrous Na2SOs, filtered, and concentrated
under reduced pressure to obtain a crude residue. The crude compound was purified by flash
column (Silicagel 100-200) chromatography using 5-10% ethyl acetate in petroleum ether as
eluent. Pure fractions were concentrated under reduced pressure to provide 8-ethyl-3-
(methoxymethoxy)naphthalen-1-yl trifluoromethanesulfonate (3.5 g, 9.03 mmol, 69.9 % yield) as
a pale yellow oil. LCMS (EST) m/z: 365.3 [M+H]".
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Preparation of Intermediate 51: 2-(8-ethyl-3-(methoxymethoxy)naphthalen-1-yl)-4,4,5,5-

tetramethyl-1, 3, 2-dioxaborolane

[0610] To a stirred solution of  8-ethyl-3-(methoxymethoxy)naphthalen-1-yl
trifluoromethanesulfonate (Intermediate 50, 7.4 g, 20.31 mmol) in 1,4-dioxane (80 mL) was added
bispinacalatoborane (12.89 g, 50.8 mmol) and potassium acetate (5.98 g, 60.9 mmol). The mixture
was degassed and purged with nitrogen for 5 min and PdCla(dppf) (1.659 g, 2.031 mmol) was
added. The resulting mixture was stirred for 3 h at 100 °C temperature under nitrogen. The reaction
mixture was diluted with water (50 mL) and extracted with ethyl acetate (250 mL). The combined
organic layers were washed with brine (50 mL) dried over anhydrous Na2zSQOs and concentrated
under reduced pressure to obtain a crude residue. The crude was purified by flash column (silica
100-200 mesh) chromatography by using 2-4% ethyl acetate in petroleum ether as eluent. Pure
fractions were concentrated under reduced pressure to provide a brown gum which was again
purified by reverse phase column chromatography using 80% Acetonitrile in 0.01% of Ammonium
formate in water as eluent. Pure fractions were concentrated reduced pressure to obtain 2-(8-ethyl-
3-(methoxymethoxy)naphthalen-1-yl1)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (4.5 g, 13.10
mmol, 64.5% yield). LCMS (ESI) m/z: 344.2 [M+H]". 'H-NMR (400 MHz, CDCl3): & 7.62 (dd, J
=0.80, 8.00 Hz, 1H), 7.36-7.44 (m, 3H), 7.27 (t, ] = 0.40 Hz, 1H), 5.31 (s, 2H), 3.53 (s, 3H), 3.21
(q,J=7.20 Hz, 2H), 1.46 (s, 12H), 1.38 (t, ] = 7.60 Hz, 3H) ppm.

Preparation of Intermediate 52: tert-butyl (1R, 55)-3-(7-(8-ethyl-3-(methoxymethoxy)naphthalen-
1-yl)-8-fluoro-2-(((4aS, 7aR)- I-methyloctahydro-4aH-cyclopenta[ b [pyridin-4a-
yl)methoxy)quinazolin-4-yl)-3,8-diazabicyclo[3.2. 1 Joctane-8-carboxylate
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[0611] A mixture of Intermediate 30 (550 mg, 0910 mmol), 2-(8-ethyl-3-
(methoxymethoxy)naphthalen-1-y1)-4,4,5, 5-tetramethyl-1,3,2-dioxaborolane (327 mg, 0.955
mmol), [1,17-bis(di-tert-butylphosphino)ferrocene]dichloropalldium(Il) (29.6 mg, 0.045 mmol)
and 2.0 M Potassium phosphate tribasic (1365 ul, 2.73 mmol) in dioxane (1 mL) under nitrogen
was stirred at 50 °C for 18 hours. To the mixture was added EtOAc (25 mL) and the ethyl acetate
layer was dried over sodium sulfate, filtered and concentrated. The crude product was purified by
prep-HPLC (ISCO C18 100g column, flow rate = 60 ml/min., gradient = 40% A to 100% B in 20
min., A =H20/ ACN/TFA (90:10:0.1), B=H20/ ACN/TFA (10:90:0.1)). The pure fractions were
combined. and concentrated. The mixture was diluted with EtOAc (25 mL) and was washed with
a solution of aqueous saturated sodium carbonate (25 mL). The ethyl acetate layer was dried over
sodium sulfate, filtered, and concentrated to provide tert-butyl (1R,5S)-3-(7-(8-ethyl-3-
(methoxymethoxy )naphthalen-1-y1)-8-fluoro-2-(((4aS,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)quinazolin-4-yl)-3,8-diazabicyclo[3.2.1]octane-8-
carboxylate (550 mg, 0.706 mmol, 78 % yield) as tan foam. MS(ESI) m/z: 740.3 [M+H]".

Preparation of Intermediate 53: 7-(8-ethyl-3-(methoxymethoxy)naphthalen- 1-yl)-8-fluoro-2-
(((4aS, 7aR)- I-methyloctahydro-4aH-cyclopenta[b [pyridin-4a-y)methoxy)quinazolin-4-ol
OH

SPOW:
N/)\O N

[0612] A mixture of tert-butyl (1R,5S)-3-(7-(8-ethyl-3-(methoxymethoxy)naphthalen-1-
y1)-8-fluoro-2-(((4aS,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-

yl)methoxy)quinazolin-4-yl)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (Intermediate 52, 550
mg, 0.743 mmol) and 1.0 M sodium hydroxide (7433 pl, 7.43 mmol) and EtOH (25 mL) was stirred
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at 60 °C for 3 days. The mixture was concentrated. The mixture was extracted with EtOAc (25
mL) and the ethyl acetate layer was dried over sodium sulfate, filtered, and concentrated. The
crude product was purified by prep-HPLC (ISCO C18 100g column, flow rate = 60 ml/min.,,
gradient = 20% A to 100% B in 20 min., A =H20/ ACN/TFA (90:10:0.1), B = H20/ ACN/TFA
(10:90:0.1)). The pure fractions were combined and concentrated. The mixture was diluted with
EtOAc (15 mL) and was washed with a solution of aqueous saturated sodium carbonate (15 mL).
The ethyl acetate layer was dried over sodium sulfate, filtered, and concentrated to provide 7-(8-
ethyl-3-(methoxymethoxy)naphthalen-1-yl)-8-fluoro-2-(((4aS,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)quinazolin-4-ol (287 mg, 0.500 mmol, 67.2 % yield) as white
solid. MS(ESI) m/z: 546.4 [M+H]".

Example 4-1: 4-(2-{[(4aS, 7aR)- 1-methyl-octahydro- 1 H-cyclopentab [pyridin-4a-yl[methoxy}-8-
fluoro-4-(morpholin-4-yl)quinazolin-7-yl)-5-ethylnaphthalen-2-ol

OH
[0613] To a solution of 7-(8-ethyl-3-(methoxymethoxy)naphthalen-1-yl)-8-fluoro-2-
(((4a8S,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)quinazolin-4-ol
(Intermediate 52, 20 mg, 0.037 mmol), TEA (25.5 mL, 0.183 mmol), and morpholine (4.79 mg,
0.055 mmol) in ACN (1.0 mL) was added BOP (24.32 mg, 0.055 mmol), and the mixture was
stirred at 60 °C for 18 hours. The mixture was concentrated to provide crude 4-(7-(8-ethyl-3-
(methoxymethoxy )naphthalen-1-yl1)-8-fluoro-2-(((4aS,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)quinazolin-4-yl)morpholine. MS(ESI) m/z: 615.3 [M+H]".
A mixture of 4-(7-(8-ethyl-3-(methoxymethoxy)naphthalen-1-yl)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)quinazolin-4-yl)morpholine,
triethylsilane (1 drop), water (1 drop) and TFA (1.0 mL) was stirred at room temperature for 1
hour. The mixture was concentrated. The crude product was purified by prep-HPLC (Phenomenex,
Luna 5 micron 30 x 100 mm, flow rate = 40 ml/min., gradient = 0% A to 100% B in 12 min., A
=H>0/ ACN/TFA (90:10:0.1), B = H2O/ ACN/TFA (10:90:0.1)). The pure fraction was loaded
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onto an Oasis MCX cation mixed-mode polymer cartridge (150 mg), the cartridge was washed
with methanol (30 mL) and the product was eluted with 0.1 N ammonia in methanol (5.0 mL). The
ammonia eluant was concentrated. The pure product was lyophilized with ACN/H20 (1:1, 5 mL)
to provide S5-ethyl-4-(8-fluoro-2-(((4aS,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-
yl)methoxy)-4-morpholinoquinazolin-7-yl)naphthalen-2-ol (11.75 mg, 0.019 mmol, 50.6 % yield)
as a white powder. MS(ESI) m/z: 571.4 [M+H]" 'H NMR (499 MHz, METHANOL-d4) & 7.83
(d, J=7.9 Hz, 1H), 7.62 (d, J=8.1 Hz, 1H), 7.37 - 7.23 (m, 3H), 7.14 (d, J=6.5 Hz, 1H), 6.93 (d,
J=2.6 Hz, 1H), 4.55 (dd, J=10.8, 6.6 Hz, 1H), 4.29 (dd, /=10.8, 6.5 Hz, 1H), 3.98 - 3.90 (m, 8H),
2.95-2.86 (m, 1H), 2.73 - 2.63 (m, 1H), 2.48 - 2.36 (m, 3H), 2.34 (s, 3H), 1.96 (br dd, J=10.8, 5.3
Hz, 1H), 1.91 - 1.68 (m, 8H), 1.65 - 1.54 (m, 1H), 0.91 - 0.85 (m, 3H).

Preparation of Intermediate 54: (18,45)-5-(2-{[(4aS8, 7aR)- I-methyl-octahydro- 1 H-
cyclopentafb[pyridin-4a-yl[methoxy}-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen- i -
YI]-8-fluoroquinazolin-4-yl)-2, 5-diazabicyclof2.2. 1 [ heptan-3-one.

54

[0614] To a stirred solution of  2-{[(4aS,7aR)-1-methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-ylmethoxy }-7-[8-ethynyl-7-fluoro-3,3-

bis(methoxymethoxy)naphthalen-1-yl]-8-fluoroquinazolin-4-ol (30 mg, 0.054 mmol) in ACN (1
mL) was added (15,45)-2,5-diazabicyclo[2.2.1]heptan-3-one (6.61 mg, 0.059 mmol), DIPEA
(0.0286 mL, 0.164 mmol) and BOP (35.6 mg, 0.080 mmol). The reaction mixture was heated at
80 °C for 8h. The reaction mixture was then cooled to room temperature, the solvent was
evaporated under reduced pressure and the residue was diluted with ethyl acetate. The organic layer
was washed with water and brine, and then dried over anhydrous sodium sulfate, filtered, and
concentrated under reduced pressure to provide the crude residue. The crude material was purified

by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (40 g REDISEP™ column
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(Teledyne ISCO, Lincoln, NE), eluting with a gradient from 60-100% EtOAc in petroleum ether).
Fractions containing the desired product were evaporated to provide (15,45)-5-(2-{[(4aS,7aR)-1-
methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-7-[8-ethynyl-7-fluoro-3-
(methoxymethoxy)naphthalen-1-yl]-8-fluoroquinazolin-4-yl)-2,5diazabicyclo[2.2. 1 ]heptan-3-one
(30 mg, 0.046 mmol, 86 % yield) as brown solid. MS(ESI) m/z: 654.3 [M+H]".

Example 5-1: (18,4S)-5-(2-{[(4aS$, 7aR)-1-methyl-octahydro- 1 H-cyclopenta[b [pyridin-4a-
yl]methoxy}-7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen- 1-yl)-8-fluoroquinazolin-4-yl)-2, 5-
diazabicyclof2.2. 1 [heptan-3-one.

5-1

[0615] To a stirred solution of (15,45)-5-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-ylJmethoxy }-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-
yl]-8-fluoroquinazolin-4-y1)-2,5-diazabicyclo[2.2.1]heptan-3-one (30 mg, 0.046 mmol) in
acetonitrile (1 mL) at 0 °C was added 4N HCI (4M in dioxane) (0.115 mL, 0.459 mmol), and the
reaction mixture was stirred at room temperaturefor 1 h. The volatiles from the reaction mixture
were removed under reduced pressure (at lower temperature, ~30 °C), and the crude residue was
co-evaporated with 1,4-dioxane. Then the crude residue was dissolved in 1,4-dioxane (2 mL) and
excess TEA (1 mL) was added, and the mixture was concentrated under reduced pressure to
provide an off-white solid. The crude compound was purified by prep-HPLC [HPLC Method:
Column: CHIRALPAK™ IC (Daicel, Japan) (250 mm x 21 mm); Mobile Phase A: 0.1% DEA in
CAN Mobile Phase B: 0.1% DEA in Methanol Flow rate: 15.0 ml/min Gradient: T/%B:0/50;
10/50] to provide (1§,45)-5-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-
yl]methoxy }-7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-2,5-
diazabicyclo[2.2.1]heptan-3-one (4.1 mg, 6.72 pmol, 14.65 % yield) as an off white solid MS(ESI)
m/z: 610.3 [M+H]*. 'H NMR (400 MHz, DMSO-ds) d ppm = 10.16 (s, 1H), 7.97 (dd, J = 6.0, 9.0
Hz, 1H), 7.75 (d, J = 8.5 Hz, 1H), 7.46 (t, J = 8.9 Hz, 1H), 7.37 (d, /= 2.8 Hz, 1H), 7.21 (t, /= 7.4
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Hz, 1H), 7.07 (d, J = 2.3 Hz, 1H), 4.49 - 4.40 (m, 1H), 4.38 - 4.21 (m, 2H),4.11 (dd, /= 2.3, 10.8
Hz, 1H), 3.85 (d, J = 4.0 Hz, 1H), 3.83 - 3.78 (m, 2H), 3.56 - 3.51 (m, 4H), 2.82 - 2.71 (m, 1H),
2.60 - 2.54 (m, 1H), 2.32 - 2.17 (m, 4H), 1.90 - 1.47 (m, 8H), 1.45 - 1.34 (m, 1H).

Preparation of Intermediate 56: tert-butyl 3-(2-{{(2R, 7aS)-2-fluoro-hexahydro- 1 H-pyrrolizin-7a-
yl]methoxy}-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen- 1-yl]-8-fluoropyridof4, 3-
d[pyrimidin-4-yl)-3,8-diazabicyclo[3.2. 1 Joctane-8-carboxylate

-n

OMOM

56
[0616] To a stirred solution of fert-butyl 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-
pyrrolizin-7a-ylJmethoxy }-8-fluoro-7-[7-fluoro-3-(methoxymethoxy)-8-{ 2-[tris(propan-2-
yD)silyl]ethynyl }naphthalen-1-yl]pyrido[4,3-d]pyrimidin-4-yl)-3,8-diazabicyclo[3.2.1]octane-8-
carboxylate (3.7 g, 4.11 mmol) in DMF (50 mL) was added CsF (6.24 g, 41.1 mmol). The reaction
mixture was heated at 50 °C for 1h. The reaction mixture was then cooled to room temperature,
diluted with water, and extracted with EtOAc. The combined organic layers were washed with
brine, dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure to
provide  tert-butyl  3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl|methoxy }-7-[ 8-
ethynyl-7-fluoro-3-(methoxymethoxy )naphthalen-1-yl]-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-
3,8-diazabicyclo[3.2.1]octane-8-carboxylate (2.9 g, 3.89 mmol, 95% yield) as a brown liquid,
which was taken for the next step without further purification. MS(ESI) m/z: 746.6 [M+H]".
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Preparation of Intermediate 57: 4-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yljmethoxy}-4-{3,8-diazabicyclof3. 2.1 Joctan-3-y1}-8-fluoropyrido[4, 3-d[pyrimidin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol

H
N

O
N
N O

F

OO
(J N
OH

57
[0617] To a solution fert-butyl 3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yl]methoxy }-7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d|pyrimidin-
4-yl)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (700 mg, 0.940 mmol) in acetonitrile (5 mL),
was added 4M HCI in dioxane (0.29 mL, 9.40 mmol) at 0 °C and the mixture was stirred for 1h.
Then the solvent was removed under reduced pressure, the residue was diluted with DCM and
neutralized with excess TEA. The organic layer was washed with water and brine solution, then
dried over Na2SOs, filtered, and concentrated under reduced pressure to provide 4-(2-{[(2R, 7aS)-
2-fluoro-hexahydro-1H-pyrrolizin-7a-ylmethoxy } -4-{3,8-diazabicyclo[3.2.1]octan-3-y1 }-8-
fluoropyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol (300 mg, 0.50 mmol, 53%
yield). MS(ESI) m/z: 601.3 [M+H] .

Example 6-1: 1-{3-(2-{{(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-ylJmethoxy}-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen- 1-yl)-8-fluoropyrido[4, 3-d[pyrimidin-4-yl)-3,8-
diazabicyclo[3.2.1 Joctan-8-yl]-2,2, 2-trifluoroethan-1-one

OYCF3

6-1
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[0618] To a solution of 4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yl]methoxy }-4-{3,8-diazabicyclo[3.2.1]octan-3-yl }-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol (50 mg, 0.083 mmol) in DCM (2 mL) was added TEA (0.035 mL,
0.250 mmol) and TFAA (0.018 mL, 0.125 mmol) at 0 °C and the mixture was stirred for 1 h. The
reaction mixture was then quenched with water and extracted with DCM. The combined organic
layers were washed with brine, dried over anhydrous sodium sulfate, filtered, and evaporated under
reduced pressure to provide the crude product. The crude compound was purified by prep-HPLC.
[HPLC Method: Preparative column: YMC ExRS (20x 250) 5u, Mobile phase A: 10mM
Ammonium bicarbonate in water-9.5 pH; Mobile phase B: acetonitrile:MeOH (1:1); Gradient =0
(min)-60%, 2-65%, 15-85%, 16-70%, 17-100%,; Temperature: 27 °C; Flow rate: 19 mL/min;
Detection: UV at 220 &254 nm] to provide 1-[3-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-
pyrrolizin-7a-yl[methoxy }-7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-
d]pyrimidin-4-yl)-3,8-diazabicyclo[3.2.1]octan-8-yl]-2,2 2-trifluoroethan-1-one (15 mg, 0.019
mmol, 23% yield). MS(ESI) m/z: 697.2, [M+H]". 'H NMR (400 MHz, DMSO-ds) & ppm = 9.06
(s, 1H), 7.94 (dd, J= 9.1, 5.9 Hz, 1H), 7.44 (t, J = 9.0 Hz, 1H), 7.35 (d, J= 2.3 Hz, 1H), 7.17 (s,
1H), 5.40 - 5.18 (m, 1H), 4.81 (br s, 1H), 4.76 - 4.62 (m, 2H), 4.59 - 4.52 (m, 1H), 4.18 - 4.11 (m,
1H), 4.08 - 4.02 (m, 1H), 3.91 (d, J = 6.0 Hz, 1H), 3.79 - 3.68 (m, 2H), 3.13 - 3.01 (m, 4H), 2.84
(brd, J=6.5Hz, 1H), 2.17 - 1.74 (m, 9H).

[0619] The examples in Table 3 were prepared according to procedures described for

Example 6-1 from appropriate starting materials.

Table 3
LCMS

# Structure IUPAC (M TH) 'H NMR
4-2-{[(2R, 7aS)-2- 'H NMR (400 MHz,
fluoro-hexahydro- DMSO-ds) 6 ppm= 10.16
1H-pyrrolizin-7a- (s, 1H), 9.08 (s, 1H), 7.98
62 yllmethoxy }-4-{8- 669 1 (dd, J=5.9, 9.1 Hz, 1H),
cyclopropanecarbon 747 (t, J = 9.0 Hz, 1H),

yl1-3,8- 7.40 (d,J=2.8 Hz, 1H),

diazabicyclo[3.2.1]o 7.19 (d, J = 1.8 Hz, 1H),
ctan-3-yl}-8- 5.26 (brs, 1H), 4.82 (br dd,
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fluoropyrido[4,3-
d]pyrimidin-7-yl)-5-
ethynyl-6-
fluoronaphthalen-2-

ol

J=19,3.6Hz, 1H),4.72 -
4.55 (m, 2H), 4.50 - 4.40
(m, 1H), 4.18 (s, 1H), 3.94
(s, 1H), 3.80 -

3.52 (m, 1H), 3.10 (br s,
2H), 2.21 - 1.67 (m, 10H),
0.83 (brd,J=4.8 Hz, 4H).

6-3

4-(2-{[(2R, 7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[8-(1-
fluorocyclopropanec
arbonyl)-3,8-
diazabicyclo[3.2.1]o
ctan-3-yl]pyrido[4,3-
d]pyrimidin-7-yl)-5-
ethynyl-6-
fluoronaphthalen-2-

ol

6873

'H NMR (400 MHz,
DMSO-ds) 6 ppm = 10.18
(s, 1H), 9.11 (brd, J=13
Hz, 1H), 7.99 (dd, /= 5.8,
93 Hz, 1H), 7.47 (t,J=9.1
Hz, 1H), 7.41 (d, J = 2.5
Hz, 1H), 7.18 (d, J = 2.3
Hz, 1H), 4.80 (br s, 1H),
473 - 4.41 (m, 1H), 3.92
(s, 1H), 3.74 (s, 1H), 1.85
(br s, 4H), 1.39 - 1.25 (m,
4H).

6-4

1-[3-(2-{[(2R, 7aS)-
2-fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-7-(8-
ethynyl-7-fluoro-3-
hydroxynaphthalen-
1-yl)-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-
3,8-
diazabicyclo[3.2.1]o

ctane-8-

6943
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carbonyl]cyclopropa

ne-1-carbonitrile

4-(2-{[(2R, 7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-[8-(2-
fluorocyclopropanec
arbonyl)-3,8-
diazabicyclo[3.2.1]o
ctan-3-yl]pyrido[4,3-
d]pyrimidin-7-yl)-5-
ethynyl-6-
fluoronaphthalen-2-

ol

687.3

6-6

4-(2-{[(2R, 7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-4-[8-
(2,2-
difluorocyclopropan
ecarbonyl)-3,8-
diazabicyclo[3.2.1]o
ctan-3-yl]-8-
fluoropyrido[4,3-
d]pyrimidin-7-yl)-5-
ethynyl-6-
fluoronaphthalen-2-

ol, isomer 1

705.2
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6-7

4-(2-{[(2R, 7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-4-[8-
(2,2-
difluorocyclopropan
ecarbonyl)-3,8-
diazabicyclo[3.2.1]o
ctan-3-yl]-8-
fluoropyrido[4,3-
d]pyrimidin-7-yl)-5-
ethynyl-6-
fluoronaphthalen-2-

ol, isomer 2

7053

N
68 | - E;ﬂ

z
Z
pEse
/N/
F
OH

4-(2-{[(4asS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridin
-4a-ylJmethoxy }-4-
[8-(3,3-
difluorocyclobutane
carbonyl)-3,8-
diazabicyclo[3.2.1]o
ctan-3-yl]-8-
fluoropyrido[4,3-
d]pyrimidin-7-yl)-5-
ethynyl-6-
fluoronaphthalen-2-

ol

7293
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6-9

4-2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridin
-4a-yllmethoxy }-4-
{8-
cyclopropanecarbon
yl-3,8-
diazabicyclo[3.2.1]o
ctan-3-yl}-8-
fluoropyrido[4,3-
d]pyrimidin-7-yl)-5-
ethynyl-6-
fluoronaphthalen-2-

ol

679.3

6-10

4-(4-18-
cyclopropanecarbon
yl-3,8-
diazabicyclo[3.2.1]o
ctan-3-yl }-8-fluoro-
2-({1-[(4-
fluoropiperidin-1-
yl)methyl]cycloprop
yl}methoxy)pyrido[
4,3-d]pyrimidin-7-
y1)-5-ethynyl-6-
fluoronaphthalen-2-

ol

6973
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'H NMR (400 MHz,
1-[3-(2-{[(4aS,7aR)- DMSO-ds) 6 ppm = 10.17
1-methyl-octahydro- (s, 1H), 9.06 (s, 1H), 7.99
1H- (dd, J = 9.1 Hz, 6.0 Hz,
cyclopenta[b]pyridin 1H), 7.47 (t, J = 9.0 Hz,
-4a-yl]methoxy }-7- 1H), 741 (d, J = 2.3 Hz,
(8-ethynyl-7-fluoro- 1H), 7.19 (br s, 1H), 4.82
3- (brs, 1H), 4.77 - 4.63 (m,
6-11 hydroxynaphthalen- | 707.2 | 2H), 4.59 - 4.44 (m, 2H),
1-y1)-8- 4.17 (br d, J = 10.8 Hz,
fluoropyrido[4,3- 1H), 3.98 - 3.92 (m, 1H),
d]pyrimidin-4-yl)- 3.79 - 3.66 (m, 2H), 2.68
3,8- (brs, 2H), 2.34 (br s, 1H),
diazabicyclo[3.2.1]o 2.27-2.15 (m, 4H), 2.07 -
ctan-8-yl]-2,2,2- 1.79 (m, 5H), 1.76 - 1.48
trifluoroethan-1-one (m, 7H), 1.41 (brd, /=9.6

Hz, 1H)

Preparation of Intermediate 58: 2-{{(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy}-
7-bromo-4-[8-(4,4-difluorocyclohexanecarbonyl)-3,8-diazabicyclof3.2. 1 Joctan-3-yl]-8-

fluoroquinazoline

Br

58
[0620] To a stirred solution of 2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yl]methoxy }-7-bromo-4-{3,8-diazabicyclo[3.2.1]octan-3-yl }-8-fluoroquinazoline (150 mg, 0.303
mmol) in DCM (10 mL) was added DIPEA (0.16 mL, 0.910 mmol) and propylphosphonic
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anhydride solution in EtOAc (0.4 mL, 0.61 mmol) at 0 °C. After being stirred for 15 min at 0 °C,
4,4-difluorocyclohexane-1-carboxylic acid (54.8 mg, 0.33 mmol) was added and the reaction
mixture was allowed to warm to room temperature and stirred for 16 h. The reaction mixture was
then extracted with EtOAc (2X), washed with water and brine solution, and dried over sodium
sulfate, filtered, and concentrated to provide 2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yl]methoxy }-7-bromo-4-[8-(4,4-difluorocyclohexanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-
yl]-8-fluoroquinazoline (120 mg, 0.18 mmol, 53% yield). MS(ESI) m/z: 642.2 (M+2)".

Preparation of Intermediate 59: 2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy}-
4-[8-(4,4-difluorocyclohexanecarbonyl)-3,8-diazabicyclof3.2. I Joctan-3-yl]-8-fluoro-7-[ 7-fluoro-
3-(methoxymethoxy)-8-{2-[tris(propan-2-yl)silyl Jethynyl}naphthalen- 1-yl | quinazoline.

F
F
(o)
N

IP
F TSN

N F
/)\O/’l
N
OMOM
59
[0621] To a stirred solution of 2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-

yl]methoxy }-7-bromo-4-[8-(4,4-difluorocyclohexanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-
yl]-8-fluoroquinazoline (100 mg, 0.156 mmol) in 1,4-dioxane (5 mL), were added ((2-fluoro-6-
(methoxymethoxy)-8-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)naphthalen-1-
yDethynyl)triisopropylsilane (120 mg, 0.234 mmol) and aqueous 2M potassium phosphate, tribasic
(0.23 mL, 0.468 mmol). The reaction mixture was degassed under argon for 5 minutes, and then
[1,1'-bis(di-tertbutylphosphino)ferrocene]dichloropalladium(II) (10.2 mg, 0.016 mmol) was added
and the mixture was again degassed under argon for 3 minutes and then heated at 50 °C for 16 h.
The reaction mixture was cooled to room temperature, diluted with water, and extracted with
EtOAc. The combined organic layers were washed with brine, dried over anhydrous sodium
sulfate, filtered, and concentrated under reduced pressure to provide a crude residue which was

purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (12 g silica gel
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column, using 2 — 5% MeOH in DCM) to provide 2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-
pyrrolizin-7a-ylJmethoxy }-4-[8-(4,4-difluorocyclohexanecarbonyl)-3,8-diazabicyclo[3.2.1 Joctan-
3-yl]-8-fluoro-7-[ 7-fluoro-3-(methoxymethoxy)-8-{ 2-[tris(propan-2-yl)silyl Jethynyl } naphthalen-
1-yl]quinazoline (126 mg, 0.133 mmol, 85% yield) as a brown solid. MS(ESI) m/z: 946.4 [M+H]".

Preparation of Intermediate 60: 2-{{(2R, 7aS)-2-fluoro-hexahydro- 1 H-pyrrolizin-7a-yl Jmethoxy}-
4-[8-(4,4-difluorocyclohexanecarbonyl)-3,8-diazabicyclo/3.2. 1 Joctan-3-yl]-7-[8-ethynyl-7-
fluoro-3-(methoxymethoxy)naphthalen- 1-yl]-8-fluoroquinazoline

F
F

O

60

[0622] To a stirred solution of 2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yl]methoxy }-4-[8-(4,4-difluorocyclohexanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-y1]-8-
fluoro-7-[7-fluoro-3-(methoxymethoxy)-8-{ 2-[tris(propan-2-yl)silylJethynyl } naphthalen-1-
yl]quinazoline (126 mg, 0.133 mmol) in DMF (5 mL) was added CsF (202 mg, 1.33 mmol). The
reaction mixture was heated at 50 °C for 1h. The reaction mixture was then diluted with water and
extracted with EtOAc. The combined organic layers were washed with brine, dried over anhydrous
sodium sulfate, filtered, and concentrated under reduced pressure to provide 2-{[(2R, 7aS$)-2-
fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -4-[ 8-(4,4-difluorocyclohexanecarbonyl)-3,8-
diazabicyclo[3.2.1]octan-3-y1]-7-[8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-yl1]-8-
fluoroquinazoline (99 mg, 0.125 mmol, 94% yield) as a pale brown liquid, which was taken for

next step without purification. MS(ESI) m/z: 790.3 [M+H]".
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Example 7-1: 4-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy }-4-[8-(4,4-
difluorocyclohexanecarbonyl)-3,8-diazabicyclof3.2. 1 Joctan-3-yl[-8-fluoroquinazolin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol

7-1
[0623] To a stirred solution 2-{[(2R,7aS$)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yl]methoxy }-4-[8-(4,4-difluorocyclohexanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-y1]-7-[8-
ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-yl]-8-fluoroquinazoline (99 mg, 0.125 mmol)
in acetonitrile (5 mL), was added 4M HCI in dioxane (5 mL, 2.51 mmol) at 0 °C and the mixture
was stirred for 2 h. The volatiles from the reaction mixture were removed under reduced pressure
and the crude residue was co-evaporated with 1,4-dioxane. Then, the crude residue was dissolved
in 1,4-dioxane (2 mL) and excess TEA (1 mL) was added. The mixture was concentrated under
reduced pressure to give an off-white solid. The crude compound was purified by prep-HPLC
[Waters XBridge C18 (Waters Corp., Milford, CT), (250 mm x 19 mm, 5 um particles); Mobile
Phase A: 5:95 acetonitrile: water with 10-mM ammonium acetate; Mobile Phase B: 95:5
acetonitrile: water with 10 mM ammonium acetate; Gradient: a O-minute hold at 15% B, 15-55%
B over 25 minutes, then a 5-minute hold at 100% B; Flow Rate: 20 mL/min; Detection: UV at 220
& 254 nm] to provide 4-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl]Jmethoxy }-4-[8-
(4,4-difluorocyclohexanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-yl]-8-fluoroquinazolin-7-yl)-
5-ethynyl-6-fluoronaphthalen-2-ol (8.7 mg, 0.012 mmol, 9% yield) as a off-white solid. MS(ESI)
m/z: 746.3 [M+H]".
[0624] The examples in Table 4 were prepared according to procedures described for

Examples 6-1 and 7-1 from appropriate starting materials.
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Table 4
LCMS
# Structure TUPAC (A/[iH ) 'H NMR
4-(2-{[(2R,7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
}/O) yl]methoxy }-8-
° N fluoro-4-[8-(oxane-
E—a 4-carbonyl)-3,8-
72 | 5 N o 712.3
Z SN F | diazabicyclo[3.2.1]
OO O N/J\O/@ octan-3-
F yl]quinazolin-7-yl)-
on 5-ethynyl-6-
fluoronaphthalen-
2-ol
'H NMR (400 MHz,
1-[3-(2-{[(2R,7a5)- DMSO-ds) ¢ ppm 10.12
2-fluoro- (s, 1H), 7.97 (dd, J = 6.0,
hexahydro-1H- 9.0 Hz, 1H), 7.79 - 7.73
pyrrolizin-7a- (m, 1H), 7.51 - 7.43 (m,
0}5(,: yl]methoxy }-7-(8- 1H), 7.39 - 7.34 (m, 1H),
&Na F ethynyl-7-fluoro-3- 727-721(m, 1H), 7.11 -
hydroxynaphthalen 7.05 (m, 1H), 5.37 - 5.19
13| 1~ N\N F —1—y1)—8y— ' 0903 (m, 1(H), 4_8)3 - 477 (m,
% O N/J\o/gg fluoroquinazolin-4- 1H), 4.70 - 4.59 (m, 1H),
F ) y1)-3,8- 4.58 - 4.39 (m, 2H), 4.14 -

diazabicyclo[3.2.1]
octan-8-yl]-2,2,2-
trifluoroethan-1-

one

3.98 (m, 2H), 3.85 (d, J =
1.5 Hz, 1H), 3.63 - 3.54
(m, 2H), 3.13 - 3.01 (m,
3H), 2.87 - 2.80 (m, 1H),
2.17-2.11 (m, 1H), 2.08 -
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1.90 (m, 6H), 1.89 - 1.76
(m, 3H)

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-

yl]methoxy }-4-[8-

F
OWF (373-
@ difluorocyclobutan
F ecarbonyl)-3,8- 718.3
7-4 — N yD-3,
O O SN F | diazabicyclo[3.2.1]
NAO//,I’
& N octan-3-yl]-8-

HO fluoroquinazolin-7-
yl)-5-ethynyl-6-
fluoronaphthalen-

2-0l
4-(2-{[(2R, 7a8)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
o }/A yl]methoxy }-4-{8-
N cyclopropanecarbo

. Eﬁa nyl-3,8-

7-5 =Z 668.1

diazabicyclo[3.2.1]
octan-3-yl }-8-
fluoroquinazolin-7-
yl)-5-ethynyl-6-7-
6fluoronaphthalen-
2-0l
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7-6 F

4-(2-{[(2R,7a5)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-{8-
[(1s,4s)-4-
hydroxycyclohexan
ecarbonyl]-3,8-
diazabicyclo[3.2.1]
octan-3-
yl}quinazolin-7-
yl)-5-ethynyl-6-
fluoronaphthalen-

2-ol

726.7

7-7

®

1-[3-(2-
{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-ylJmethoxy }-
7-(8-ethynyl-7-
fluoro-3-
hydroxynaphthalen
-1-y1)-8-
fluoroquinazolin-4-
yl)-3,8-
diazabicyclo[3.2.1]
octan-8-yl]-2,2,2-
trifluoroethan-1-

one

706.3
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7-8

4-(2-{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridi
n-4a-ylmethoxy }-
4-(8-
cyclopropanecarbo
nyl-3,8-
diazabicyclo[3.2.1]
octan-3-yl}-8-
fluoroquinazolin-7-
yl)-5-ethynyl-6-
fluoronaphthalen-

2-ol

678.3

7-9

4-(2-{[(2R,7aS)-2-
fluoro-hexahydro-
1H-pyrrolizin-7a-
yl]methoxy }-8-
fluoro-4-{8-
methanesulfonyl-
3.8-
diazabicyclo[3.2.1]
octan-3-
yl}quinazolin-7-
y1)-5-ethynyl-6-
fluoronaphthalen-
2-0l

678.0
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Preparation of Intermediate 61: tert-butyl 3-(7-bromo-2, 6-dichloro-8-fluoroquinazolin-4-yl)-3,8-
diazabicyclof3.2.1 Joctane-8-carboxylate

IIBOC
ENﬁ

N
ol Sy
Br N/)\CI
F
61
[0625] To a solution of 7-bromo-2,4,6-trichloro-8-fluoroquinazoline (300 mg, 3.03 mmol)

in dioxane (8 mL) was added DIPEA (0476 mL, 2.72 mmol) and fert-butyl 3,8-
diazabicyclo[3.2.1]octane-8-carboxylate (193 mg, 0.908 mmol). The resulting mixture was stirred
at 25 °C for 2 hours. The reaction mixture was concentrated under reduced pressure to give the
crude product, which was diluted with EtOAc (50 mL) and washed with water (30 mLx2) and brine
(50 mL). The organic phase was dried over anhydrous sodium sulfate, filtered, and concentrated
under reduced pressure. The residue was purified by COMBIFLASH™ chromatography (Teledyne
ISO, Lincoln, NE) (12g, ISCO column, MeOH/DCM, 0-5%, 20 min.) to provide fert-butyl 3-(7-
bromo-2,6-dichloro-8-fluoroquinazolin-4-yl)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (415
mg, 0.82 mmol, 90% yield) as a white solid. MS (ESI) m/z 507.0 [M+2]". 'H NMR (499 MHz,
DMSO-ds) & ppm = 8.10 (d, J= 1.9 Hz, 1H), 4.38 (br d, J= 10.6 Hz, 2H), 4.25 (br s, 2H), 3.66 (m,
2H) 1.79 (m, 2H), 1.62 (m, 2H), 1.47 s, 9H).

Preparation of Intermediate 62: tert-butyl 3-(7-bromo-6-chloro-2,8-difluoroquinazolin-4-yl)-3,8-
diazabicyclof3.2.1 Joctane-8-carboxylate

Boc
ENa
N
cl N
Br N/)\F
F
62
[0626] To a degassed solution of zert-butyl 3-(7-bromo-2,6-dichloro-8-fluoroquinazolin-4-

y1)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (Intermediate 35, 1 g, 3.03 mmol) in DMA (80
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mL) was added cesium fluoride (5.25 g, 34.6 mmol). The reaction mixture was degassed with
nitrogen for 10 minutes and was heated at 88 °C for 5 h in a sealed tube. Water (200 mL) and
EtOAc (150 mL) were added, and the reaction mixture was stirred for 15 minutes. The separated
aqueous layer was extracted with EtOAc (2 X 100 mL) and the combined organic layers were dried
over anhydrous NaxSOs, filtered, and concentrated under reduced pressure. The resulting residue
was purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) with15-25%
EtOAc in petroleum ether as an eluent to give fert-butyl-3-(7-bromo-6-chloro-2,8-
difluoroquinazolin-4-yl)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (4.7 g, 8.77 mmol, 63.4%
yield) as a pale-yellow solid. MS (ESI) m/z 489.0 [M+1]".

Preparation of Intermediate 63: tert-butyl 3-(7-(6-(bis(4-methoxybenzyl)amino)-4-methylpyridin-
2-yl)-6-chloro-2,8-difluoroquinazolin-4-yl)-3,8-diazabicyclof 3. 2. 1 Joctane-8-carboxylate

I|30c

[0627] To a degassed solution of fert-butyl-3-(7-bromo-6-chloro-2,8-difluoroquinazolin-
4-y1)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (Intermediate 36, 2.00 g, 4.08 mmol) in
anhydrous 1,4-dioxane (20 mL) were added potassium phosphate (1.73 g, 8.17 mmol), N, N-bis(4-
methoxybenzyl)-4-methyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-amine (5.8 g,
12.25 mmol) and PdClz(dppf) (149 mg, 0.204 mmol). The reaction mixture was degassed again
and heated at 80 °C for 48 h. After completion of the reaction, the reaction mixture was allowed to
cool to ambient temperature, diluted with EtOAc (40 mL), filtered through a bed of a CELITE™
(Sigma Aldrich, St. Louis, MO) and concentrated under reduced pressure to provide crude product.
The residue was purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE)
using 30% EtOAc in petroleum ether to obtain zers-butyl 3-(7-(6-(bis(4-methoxybenzyl)amino)-4-
methylpyridin-2-yl)-6-chloro-2,8-difluoroquinazolin-4-yl)-3,8-diazabicyclo[3.2.1]octane-8-

carboxylate (1.5 g, 1.74 mmol, 42% yield). "H NMR (400 MHz, CDCl3): 6 ppm = 7.76 (d, /= 1.6
Hz, 1H), 7.20 - 7.18 (d, J = 8.8 Hz, 4H), 6.86 (dt, J = 9.6 Hz, 4H), 6.60 (s, 1H), 6.38 (s, 1H), 4.60
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(s, 3H), 4.39 - 4.21 (m, 4H), 3.63 (s, 6H), 2.29 (s, 3H), 1.98 - 1.96 (m, 6H), 1.76 - 1.63 (m, 2H),

1.49 (s, 9H) LCMS (ESI) m/z: 757.2 [M+H]".

Preparation of Intermediate 64: tert-butyl 3-(7-(6-(bis(4-methoxybenzyl)amino)-3-iodo-4-
methylpyridin-2-yl)-6-chloro-2,8-difluoroquinazolin-4-yl)-3,8 diazabicyclo[3.2. 1 Joctane-8-

carboxylate

64

[0628] To a stirred solution of fert-butyl 3-(7-(6-(bis(4-methoxybenzyl)amino)-4-
methylpyridin-2-yl)-6-chloro-2,8-difluoroquinazolin-4-yl1)-3,8-diazabicyclo[3.2.1]octane-8-
carboxylate (Intermediate 37, 1.40 g, 1.849 mmol) in anhydrous ACN (15 mL) under nitrogen at
0 °C were added N-iodosuccinimide (0.42 g, 1.849 mmol) and trifluoroacetic acid (0.028 mL,
0.370 mmol). The reaction mixture was allowed to reach room temperature over one hour. The
reaction mixture was then quenched with saturated aqueous sodium thiosulfate (5 mL) and
saturated aqueous sodium bicarbonate (4 mL). The mixture was extracted with EtOAc (3x20 mL).
Combined organic layers were dried over anhydrous sodium sulfate, filtered, and concentrated
under vacuum to obtain the crude residue. The crude residue was purified by COMBIFLASH™
chromatography (Teledyne ISO, Lincoln, NE) using 30% EtOAc in petroleum ether to obtain fer-
butyl 3-(7-(6-(bis(4-methoxybenzyl )amino)-3-iodo-4-methylpyridin-2-y1)-6-chloro-2,8-
difluoroquinazolin-4-yl)-3,8 diazabicyclo[3.2.1]octane-8-carboxylate (1.42 g, 1.560 mmol, 84%
yield) as pale yellow fluffy solid. LCMS (ESI) m/z: 883.3 [M+H]".
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Preparation of Intermediate 65: tert-butyl 3-(7-(6-(bis(4-methoxybenzyl)amino)-4-methyl-3-
(trifluoromethyl)pyridin-2-yl)-6-chloro-2,8-difluoroquinazolin-4-yl)-3,8-

diazabicyclo[3.2. 1 Joctane-8-carboxylate

[0629] To a stirred solution of zert-butyl 3-(7-(6-(bis(4-methoxybenzyl)amino)-3-iodo-4-
methylpyridin-2-yl)-6-chloro-2,8-difluoroquinazolin-4-yl1)-3,8-diazabicyclo[3.2.1]octane-8-
carboxylate (Intermediate 38, 1.40 g, 1.585 mmol) in anhydrous DMA (10 mL) in a sealed tube
under nitrogen was added copper(I) iodide (0.60 g, 3.17 mmol). The reaction mixture was degassed
10 minutes before the addition of methyl 2 2-difluoro-2-(fluorosulfonyl)acetate (0.91 g, 4.76
mmol) and reaction mixture was heated at 90 °C for 12 h. Reaction progress was monitored by
LCMS. Reaction mixture was diluted with diethyl ether (20 mL) and water (10 mL). Layers were
separated, and the aqueous layer was extracted with diethyl ether (3x20 mL). The combined
organic layers were dried over anhydrous sodium sulfate, filtered, and concentrated under reduced
pressure to obtain the crude residue. The crude compound was purified by COMBIFLASH™
chromatography (Teledyne ISO, Lincoln, NE) using 30% EtOAc in petroleum ether to obtain fers-
butyl 3-(7-(6-(bis(4-methoxybenzyl)amino)-4-methyl-3-(trifluoromethyl)pyridin-2-yl)-6-chloro-
2,8-difluoroquinazolin-4-yl)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (0.85 g, 0.630 mmol,
40% yield) as a pale-yellow solid. '"H NMR (400MHz, CDCls): 6 ppm = 7.77 (s, 1H), 7.16 (d, J =
8.8 Hz, 4H), 6.87 (dt, J = 9.6 and 2.8 Hz, 4H), 6.43 (s, 1H), 4.76-4.72 (m, 2H), 4.59-4.55 (m, 2H),
3.81 (s, 6H), 2.43 (s, 3H), 1.97-1.82 (m, 4H), 1.97-1.82 (m, 4H), 1.53 (s, 9H). LCMS (ESI) m/z:
825.2 [M+H]".
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Intermediates 66 and 67: tert-butyl 3-(7-(6-(bis(4-methoxybenzyl)amino)-4-methyl-3-
(trifluoromethyl)pyridin-2-yl)-6-chloro-2,8-difluoroquinazolin-4-yl)-3,8-

diazabicyclo[3.2. 1 Joctane-8-carboxylate

Boc
cl N
(PMB),N._N N/)\F
Z CI-J;
Me

Intermediate 66 (Isomer 1)

Intermediate 67 (Isomer 2)
[0630] Intermediate 65 (5.0 g, 6.06 mmol) was subjected to SFC separation (Method
Information: Column: CHIRALPAK™ [H (Daicel, Japan) (250mm x 4.6 mm; 5 pm), mobile
phase- 0.25% Isopropanol), where Peak-1 eluted at retention time=5.85 min (2.4 g, 2.90 mmol, 40%
yield) and Peak-2 at retention time=9.53 min (2.4 g, 2.90 mmol, 40% yield). Peak-1 (Intermediate
66): "H NMR (400MHz, CDCl3): 8 ppm = 7.78 (s, 1H), 7.16 (d, J = 8.8 Hz, 4H), 6.87 (dt, J=9.6
and 2.8 Hz, 4H), 6.43 (s, 1H), 4.76-4.72 (m, 2H), 4.59-4.55 (m, 2H), 3.81 (s, 6H), 2.43 (s, 3H),
1.97-1.82 (m, 4H), 1.97-1.82 (m, 4H), 1.53 (s, 9H) ppm. LCMS (ESI) m/z: 825.2 [M+H]". LCMS
(ESI) m/z: 8252 [M+H]". [a]*®> (MeOH = 0.10) = +96.00; Peak-2: (Intermediate 67) '"H NMR
(400MHz, CDCl3): § ppm = 7.78 (s, 1H), 7.16 (d, J = 8.8 Hz, 4H), 6.87 (dt, J = 9.6 and 2.8 Hz,
4H), 6.43 (s, 1H), 4.76-4.72 (m, 2H), 4.59-4.55 (m, 2H), 3.81 (s, 6H), 2.43 (s, 3H), 1.97-1.82 (m,
4H), 1.97-1.82 (m, 4H), 1.53 (s, 9H) ppm. LCMS (ESI) m/z: 825.2 [M+H]". [a]*** (MeOH = 0.10)
=-110.00.
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Preparation of Intermediate 68: tert-butyl 3-(2-{{(4aS,7aR)-1-methyl-octahydro-1H-
cyclopentafb[pyridin-4a-yl[methoxy}-7-(6-{bis[(4-methoxyphenyl)methyl Jamino}-4-methyl-3-
(trifluoromethyl)pyridin-2-yl)-6-chloro-8-fluoroquinazolin-4-yl)-3,8-diazabicyclo[3.2. 1 Joctane-

8-carboxylate

AN
H
68
[0631] To a solution of [(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-

yl]methanol (0.205 g, 1.212 mmol, Intermediate 67) in THF (5 mL) at 0°C was added NaH (0.194
g, 4.85 mmol) and the mixture was stirred at room temperature for 30 minutes. To this was added
tert-butyl  (1R,55)-3-(7-(6-(bis(4-methoxybenzyl )amino)-4-methyl-3-(trifluoromethyl)pyridin-2-
yl)-6-chloro-2,8-difluoroquinazolin-4-yl)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (1 g, 1.212
mmol) at 0 °C and mixture was stirred at room temperature for 1 h. The reaction mixture was
quenched with ice cubes and concentrated under reduced pressure. The crude was partitioned in
between EtOAc and water. The organic layer was dried over sodium sulfate, filtered, and
concentrated to provide the crude product, which was purified by COMBIFLASH™
chromatography (Teledyne ISO, Lincoln, NE) (24 g REDISEP™ column (Teledyne ISCO,
Lincoln, NE), 0 to 10% MeOH - DCM) to provide tert-butyl 3-(2-{[(4aS,7aR)-1-methyl-
octahydro-1H-cyclopenta[b]pyridin-4a-yl |methoxy }-7-(6-{bis[(4-

methoxyphenyl)methyl Jamino}-4-methyl-3-(trifluoromethyl)pyridin-2-yl)-6-chloro-8-
fluoroquinazolin-4-y1)-3,8-diazabicyclo[3.2.1]octane-8-carboxylate (0.70 g, 0.718 mmol, 59%
yield). MS(ESI) m/z: 974.4 (M+H)".
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Preparation of Intermediate 69: 6-(2-{[(4aS, 7aR)-1-methyl-octahydro-1H-cyclopentalb[pyridin-
4a-yl]methoxy}-6-chloro-4-{3,8-diazabicyclof3.2. 1 Joctan-3-yl}-8-fluoroquinazolin-7-yl)-N, N-
bis[ (4-methoxyphenyl)methyl|-4-methyl-5-(trifluoromethyl)pyridin-2-amine

NG
H
69
[0632] To a solution tert-butyl 3-(2-{[(4aS8, 7aR)-1-methyl-octahydro-1H-

cyclopenta[b]pyridin-4a-ylJmethoxy }-7-(6-{bis[(4-methoxyphenyl)methylJamino}-4-methyl-3-
(trifluoromethyl)pyridin-2-y1)-6-chloro-8-fluoroquinazolin-4-yl)-3,8-diazabicyclo[3.2. 1 Joctane-
8-carboxylate (700 mg, 0.718 mmol) in acetonitrile (5 mL), was added 4M HCI in dioxane (0.9
mL, 3.59 mmol) at 0 °C. The reaction mixture was allowed to warm to room temperature and
stirred for 3 h. Then the solvent was removed under reduced pressure, diluted with MeOH,
neutralized with excess TEA and again concentrated under reduced pressure to give 6-(2-
{[(4aS, 7aR)-1-methyl-octahydro-1H-cyclopenta[b |pyridin-4a-yl |methoxy }-6-chloro-4-{3,8-
diazabicyclo[3.2.1]octan-3-yl}-8-fluoroquinazolin-7-yl)-N, N-bis[(4-methoxyphenyl)methyl]-4-
methyl-5-(trifluoromethyl)pyridin-2-amine (410 mg, 0.47 mmol, 57% yield). MS(ESI) m/z: 874.3
(M+H)".
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Preparation of Intermediate 70. 6-(2-{[(4aS, 7aR)-1-methyl-octahydro-1H-cyclopentalb[pyridin-
da-ylJmethoxy}-6-chloro-4-[8-(3, 3-difluorocyclobutanecarbonyl)-3,8-diazabicyclo/3.2. 1 Joctan-
3-yl]-8-fluoroquinazolin-7-yl)-N, N-bis [ (4-methoxyphenyl)methyl [-4-methyl-5-
(trifluoromethyl)pyridin-2-amine

F

AN
H
70
[0633] To a stirred solution of  6-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-

cyclopenta[b]pyridin-4a-ylJmethoxy }-6-chloro-4-{3,8-diazabicyclo[3.2.1]octan-3-yl }-8-
fluoroquinazolin-7-yl)-N, N-bis[(4-methoxyphenyl)methyl]-4-methyl-5-(trifluoromethyl)pyridin-
2-amine (50 mg, 0.06 mmol) in DCM (10 mL) was added DIPEA (0.03 mL, 0.17 mmol) and
propylphosphonic anhydride solution in EtOAc (0.03 mL, 0.11 mmol) at 0 °C. After being stirred
for 15 min at 0 °C, 3,3-difluorocyclobutane-1-carboxylic acid (9.4 mg, 0.07 mmol) was added, and
the reaction mixture was allowed to warm to room temperature and stirred for 16 h. The reaction
mixture was diluted with EtOAc, washed with water and brine solution, and then dried over sodium
sulfate, filtered, and concentrated to give 6-(2-{[(4as$, 7aR)-1-methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-ylJmethoxy }-6-chloro-4-[8-(3,3-difluorocyclobutanecarbonyl)-3, 8-
diazabicyclo[3.2.1]octan-3-yl]-8-fluoroquinazolin-7-yl)-N, N-bis[(4-methoxyphenyl)methyl]-4-
methyl-5-(trifluoromethyl)pyridin-2-amine (54 mg, 0.05 mmol, 95% yield). MS(ESI) m/z: 992.3
(M+H)".
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Example 8-1: 6-(2-{[(4aS$, 7aR)-1-methyl-octahydro-1H-cyclopentalb [pyridin-4a-yl [methoxy}-6-
chloro-4-{8-(3,3-difluorocyclobutanecarbonyl)-3,8-diazabicyclo/3.2. 1 Joctan-3-yl]-8-
Sluoroquinazolin-7-yl)-4-methyl-5-(trifluoromethyl)pyridin-2-amine

AN
H
8-1
[0634] A vial was charged with 6-(2-{[(#aS$,7aR)-1-methyl-octahydro-1H-

cyclopenta[b]pyridin-4a-ylmethoxy }-6-chloro-4-[8-(3,3-difluorocyclobutanecarbonyl)-3, 8-
diazabicyclo[3.2.1]octan-3-yl]-8-fluoroquinazolin-7-yl)-N,N-bis[(4-methoxyphenyl)methyl]-4-
methyl-5-(trifluoromethyl)pyridin-2-amine (54 mg, 0.054 mmol)), triethylsilane (8.69 pL, 0.054
mmol) and TFA (4.19 pL, 0.054 mmol). Then, the vial was sealed and heated at 40 °C for 16 h.
The volatiles from the reaction mixture were removed under reduced pressure and the crude residue
was co-evaporated with 1,4-dioxane. Then, the crude residue was dissolved in 1,4-dioxane (2 mL)
and excess TEA (1 mL) was added. The mixture was evaporated under reduced pressure to give a
crude residue which was purified by prep-HPLC [HPLC Method: Preparative column: Column:
Waters XBridge C18, 19 x 150 mm, 5-um particles, Mobile Phase A: 0.1% trifluoroacetic acid;
Mobile Phase B: acetonitrile; Gradient: 15-47% B over 22 minutes, then a 5-minute hold at 100%
B; Flow: 20 mL/min; Detection: UV at 220 &254 nm] to provide 6-(2-{[(4as$, 7aR)-1-methyl-
octahydro-1H-cyclopenta[b]pyridin-4a-ylJmethoxy }-6-chloro-4-[8-(3,3-
difluorocyclobutanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-y1]-8-fluoroquinazolin-7-y1)-4-
methyl-5-(trifluoromethyl)pyridin-2-amine (14.3 mg, 0.018 mmol, 34% yield). MS(electrospray
ionization (ESI)) m/z: 752.3 [M+H]".

[0635] The example in Table 5 was prepared according to procedures described for

Example 8-1 from appropriate starting materials.
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Table 5

PCT/US2023/072298

Structure

TUPAC

LCMS
(M+H)

8-2

41-[3-(2-
{[(4aS,7aR)-1-
methyl-octahydro-
1H-
cyclopenta[b]pyridin-
4a-yl]methoxy }-7-[6-
amino-4-methyl-3-
(trifluoromethyl)pyri
din-2-yl]-6-chloro-8-
fluoroquinazolin-4-
y1)-3,8-
diazabicyclo[3.2.1]oc
tan-8-y1]-2,2,2-

trifluoroethan-1-one

730.3

Preparation of Intermediate 71 tert-butyl 6-methylene-1,4-oxazepane-4-carboxylate

(O:
N
Boc

[0636]

The

intermediate

71
tert-butyl

6-methylene-1,4-oxazepane-4-carboxylate

was

synthesized according to the literature procedure: Bioorg. Med. Chem. Lett. 2019, 29, 2405-2409.

Preparation of Intermediate 72 tert-butyl 6-oxo-1,4-oxazepane-4-carboxylate

(-

Boc

72
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[0637] To a stirred solution of fert-butyl 6-methylene-1,4-oxazepane-4-carboxylate (6 g,
28.1 mmol) in THF (40 mL) and water (40 mL) was added sodium metaperiodate (12.03 g, 56.3
mmol) followed by an osmium tetroxide solution in fer#-butanol (2 mL, 0.141 mmol) at 0 °C. The
reaction mixture was stirred at room temperature for 16 hours. Then, the reaction mixture was
concentrated to afford the crude product. The mixture was extracted with EtOAc (60 mL x 3). The
combined extracts were washed with brine, dried over anhydrous NazSOs, filtered, and
concentrated under reduced pressure to afford a crude residue, which was purified by
COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (pet. ether/EtOAc = 30%) to
afford the title compound fert-butyl 6-oxo0-1,4-oxazepane-4-carboxylate (2 g, 9.29 mmol, 33.0 %
yield) as a colorless liquid. 'H NMR (300 MHz, CDCl3) é ppm = 4.02 - 4.17 (m, 4 H), 3.91 (br d,
J=3.78 Hz, 2 H), 3.70 (br s, 2 H) 1.45 (br s, 9 H).

Preparation of Intermediate 73 and 74: tert-butyl 6-hydroxy-6-methyl-1,4-oxazepane-4-

carboxylate

o
N

Boé

73 Isomer-1

74 Isomer-2
[0638] To a stirred solution of fert-butyl 6-oxo-1,4-oxazepane-4-carboxylate (2.5 g, 11.61
mmol) in THF (150 mL), was added methylmagnesium chloride solution in THF (46.5 mL, 46.5
mmol) drop wise at 0 °C. The reaction mixture was stirred for 2 h. The reaction mixture was then
quenched with saturated NH4Cl solution and extracted with ethyl acetate (2 x100 mL). The
combined organic layers were dried over anhydrous NaxSOa, filtered, and concentrated under
reduced pressure to afford the product. The racemic compound was purified by SFC chiral
separation to afford Isomer-1: fert-butyl 6-hydroxy-6- methyl-1,4-oxazepane-4-carboxylate (1 g,
4.32 mmol, 37.2 % vyield) as and Isomer-2: fert-butyl 6-hydroxy-6-methyl-1,4-oxazepane-4-
carboxylate (1g, 4.32 mmol, 37.2 % yield). [Method; Column/dimensions: CHIRALPAK™ IG
(Daicel, Japan) (250 x 50)mm, 5pum,% CO2: 60%% Co solvent: 40% OF 4M Methanolic ammonia
in MeOH, Total Flow: 280.0g/min, Back Pressure: 100bar, Temperature : 40°C, UV: 205 nm, RT
=4.15 min (isomer-1) & RT = 6.01 min (isomer-2)].
Isomer-1: 'H NMR (400 MHz, DMSO-ds) 6 ppm = 4.60 - 4.66 (m, 1 H), 3.48 - 3.73 (m, 3 H), 3.35
-3.44 (m, 2 H), 3.04 - 3.20 (m, 3 H), 1.41 (s, 9 H), 1.02 - 1.15 (m, 3 H).
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Isomer-2: "H NMR (400 MHz, DMSO-ds) 6 ppm = 4.57 -4.73 (m, 1 H), 3.49 - 3.77 (m, 3 H), 3.35
-3.48 (m, 2 H), 3.06 - 3.25 (m, 3 H), 1.41 (s, 9 H), 1.07-1.08 (m, 3 H).

Preparation of Intermediate 75 and 76: 6-methyl-1,4-oxazepan-6-ol
e
N

75 Isomer-1

76 Isomer-2
[0639] Intermediate 75 (Isomer-1): To a stirred solution of zert-butyl 6-hydroxy-6-methyl-
1,4-oxazepane-4-carboxylate (Intermediate 73, 1g, 4.32 mmol) in acetonitrile (10 mL) was added
HCI (4M in dioxane) (5.40 mL, 21.62 mmol). The resulting reaction mixture was stirred at 0 °C
for 2 h. The reaction mixture was concentrated and co-evaporated with toluene (two times) to
afford 6-methyl-1,4-oxazepan-6-ol hydrochloride (550 mg, 3.28 mmol, 76 % yield) as white solid.
MS(ESI) m/z: 132.1 [M+H]".
[0640] Intermediate 76 (Isomer-2): To a stirred solution of zert-butyl 6-hydroxy-6-methyl-
1,4-oxazepane-4-carboxylate (Intermediate 74, 1g, 4.32 mmol) in acetonitrile (10 mL) was added
HCI (4M in dioxane) (5.40 mL, 21.62 mmol). The resulting reaction mixture was stirred at 0 °C
for 2 h. The reaction mixture was concentrated and co-evaporated with toluene (two times) to
afford 6-methyl-1,4-oxazepan-6-ol hydrochloride (550 mg, 3.28 mmol, 76 % yield). MS(ESI) m/z:
132.2 [M+H]".
[0641] Intermediate 75 (Isomer-1) was used for the preparation of Examples 1-84, 1-108,
2-70, and 2-74.

Preparation of Intermediate 77 and 78: tert-butyl 6-(hydroxymethyl)- 1,4-oxazepane-4-
carboxylate
[O>_/OH
N
Boé
77 Isomer-1
78 Isomer-2

[0642] To an ice cold THF (15 mL) solution of fert-butyl 6-methylene-1,4-oxazepane-4-
carboxylate (1.2g, 5.63 mmol) was added borane tetrahydrofuran complex solution in THF (6.75



WO 2024/040109 PCT/US2023/072298
-310 -

ml, 6.75 mmol). The reaction mixture was heated to 25 °C and stirred for 3 h. Then the reaction
mixture was cooled to 0-10 °C and treated sequentially with 3N sodium hydroxide (17 mL) and
30% hydrogen peroxide (6 mL). The obtained homogenous mixture was stirred overnight at room
temperature, then treated with hexane (45 mL), and dried over potassium carbonate. The organic
layer was decanted from the precipitate, which was washed with dichloromethane. The organic
layers were evaporated to afford the title compound. The racemic compound was purified by SFC
chiral separation to afford Isomer-1 (Intermediate 77): tert-butyl 6-(hydroxymethyl)-1,4-
oxazepane-4-carboxylate (200 mg, 0.865 mmol, 15.37 % yield; peak 1), MS(ESI) m/z: 232.1
[M+H]" and Isomer-2 (Intermediate 78): fert-butyl 6-(hydroxymethyl)-1,4-oxazepane-4-
carboxylate (220 mg, 0.951 mmol, 16.91 % yield; peak 2). MS(ESI) m/z: 132.0 [M-100]".
[Method: FlowRate: 3 ml/min, Column Name : CHIRALPAK™ IG (Daicel, Japan) (250 x
4.6)mm. Sum, Co-Solvent : 30% Vial N° : LD8, Co-Solvent Name : 0.2% of Ammonia Methanol
Injected Volume : 20 pl, Outlet Pressure: 100 bar Temperature : 40 °C, Comment : SFC-3G-30%-
15MTS- 205 NM, tr = 2.0 min (isomer-1) & tr = 4.05 min (isomer-2)].

Preparation of Intermediate 79 and 80: (1,4-oxazepan-6-yl)methanol
(O>_/OH
N

79 Isomer-1

80 Isomer-2
[0643] Intermediate 79 (Isomer-1): To a solution of fert-butyl 6-(hydroxymethyl)-1,4-
oxazepane-4-carboxylate (Intermediate 77, 200 mg, 0.865 mmol) in acetonitrile (2 mL) at 0 °C
was added hydrochloric acid 4.0 M in dioxane (0.026 ml, 0.865 mmol) and the mixture was stirred
for 1h. Then reaction mixture was concentrated and co-evaporated with CAN to afford (1,4-
oxazepan-6-yl)methanol hydrochloride (130 mg, 0.776 mmol, 90 % yield). MS(ESI) m/z: 132.2
[M+H]".
[0644] Intermediate 80 (Isomer-2): To a solution of fert-butyl 6-(hydroxymethyl)-1,4-
oxazepane-4-carboxylate (Intermediate 78, 200 mg, 0.865 mmol) in acetonitrile (2 mL) at 0 °C
was added hydrochloric acid 4.0M in dioxane (0.026 ml, 0.865 mmol) and the mixture was stirred
for 1h. Then reaction mixture then was concentrated and co-evaporated with CAN to afford (1,4-

oxazepan-6-yl)methanol hydrochloride (110 mg, 0.658 mmol, 76 % yield) as pale yellow solid.
MS(ESI) m/z: 132.1 [M+H]".
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[0645] Intermediate 80 (Isomer-2) was used for the preparation of Example 1-88.

Preparation of Intermediate 81: tert-butyl 6,6-difluoro-1,4-oxazepane-4-carboxylate

O— F
(L
N
Boé
81

[0646] To a stirred solution of ferz-butyl 6-oxo-1,4-oxazepane-4-carboxylate (200 mg,
0.929 mmol) in DCM (4 mL) was added diethylaminosulfur trifluoride (0.982 mL, 7.43 mmol) at
0 °C and the reaction mixture was stirred at 25 °C for 16 h. Then, the reaction mixture was
quenched carefully at 0 °C with MeOH followed by water and then concentrated. The crude residue
was partitioned between EtOAc and brine. The organic layer was separated, dried over anhydrous
NazSO0q, filtered, and concentrated to afford fert-butyl 6,6-difluoro-1,4-oxazepane-4-carboxylate
(200 mg, 0.843 mmol, 91 % yield). '"H NMR (300 MHz, DMSO-ds) 6 ppm = 3.70 - 3.95 (m, 6 H),
3.46-3.57 (m, 2 H), 1.40 (s, 9 H).

Preparation of Intermediate 82: 6,6-difluoro-1,4-oxazepane
O— F
()
N
H
82

[0647] To a stirred solution of fert-butyl 6,6-difluoro-1,4-oxazepane-4-carboxylate (200
mg, 0.843 mmol) in acetonitrile (3 mL) was added HCI 4M in dioxane (0.256 mL, 8.43 mmol) at
0 °C and stirred at room temperature for 1h. Then reaction mixture was concentrated and co-

evaporated with toluene to afford the product 6,6-difluoro-1,4-oxazepane (100 mg, 0.729 mmol,
87 % yield). MS(ESI) m/z: 138.0 [M+H]".

Preparation of Intermediate 83 and 84: 3-methylpiperidin-3-ol

f
N

Ph
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83 Isomer-1

84 Isomer-2
[0648] To a stirred solution of 1-benzylpiperidin-3-one (2 g, 10.57 mmol) in
tetrahydrofuran (10 mL) was added a methylmagnesium bromide solution in dibutyl ether (14.09
mL, 42.3 mmol) drop wise at 0 °C. The reaction mixture was stirred at O °C for 2 h. Then, the
reaction mixture was slowly quenched with saturated NH4Cl solution and extracted with ethyl
acetate (150 mLx2). The organic layers were washed with brine (~200 mL) and dried over
anhydrous NaxSOs, filtered, concentrated under reduced pressure to afford racemic mixture. The
racemate mixture was purified by SFC chiral purification to afford 1-benzyl-3-methylpiperidin-3-
ol, isomer 1-Intermediate 83 (0.57g, 2.78 mmol, 26.3 % yield) and isomer-2-Intermediate 84 (0.6g,
2.92 mmol, 27.7 % yield). [Method: Column/dimensions: CHIRALPAK™ AD-H (Daicel, Japan)
(250 x 30)mm, Spum, % CO2: 80%% Co solvent: 20% of 0.2% Ammonia in methanol Total Flow:
130.0 g/min Back Pressure: 100 bar Temperature: 40 °C, UV: 220 nm, RT; 2.5 min (isomer-1) &
3.4 min (isomer-2)]. For isomer-1: '"H NMR (300 MHz, DMSO-ds) 6 ppm = 7.21 - 7.36 (m, 5 H),
4.16 (s, 1 H), 3.31 - 3.45 (m, 2 H), 2.29 - 2.48 (m, 1 H), 2.19 (br d, J = 10.20 Hz, 2 H), 2.02 (br d,
J=10.58 Hz, 1 H), 1.61 (brd, J=3.78 Hz, 1 H), 1.23 - 1.53 (m, 3 H), 1.10 (s, 3 H). For isomer-2:
'H NMR (300 MHz, DMSO-ds) 6 ppm = 7.21 - 7.34 (m, 5 H), 4.16 (s, 1 H), 3.32 - 3.38 (m, 2 H),
2.35(brs, 1 H), 2.19 (br d, J=10.58 Hz, 2 H), 2.02 (br d, /= 10.95 Hz, 1 H), 1.61 (brs, 1 H), 1.27
-1.51 (m, 3 H), 1.10 (s, 3 H).

Preparation of Intermediate 85: 3-methylpiperidin-3-ol (Isomer-1)
OH

¥

85

[0649] A stirred solution of 1-benzyl-3-methylpiperidin-3-ol (Intermediate 83) (570 mg,
2.78 mmol) in MeOH (10 mL) was purged with nitrogen for 3 minutes and palladium on carbon,
10% (1182 mg, 1.111 mmol) was added. The resulting reaction mixture was stirred at room
temperature under a hydrogen balloon for 5 h. The reaction mixture was filtered through a
CELITE"™ (Sigma Aldrich, St. Louis, MO) pad and washed with MeOH (20 mL). The filtrate was
evaporated under reduced pressure to afford 3-methylpiperidin-3-ol (200 mg, 1.736 mmol, 62.5 %
yield). MS(ESI) m/z: 116.2 [M+H]".
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[0650] Intermediate 85 was used for the preparation of Examples 1-85, 1-89, 1-95, and 2-
72.
Preparation of Intermediate 86: ethyl 3-(benzylamino)butanoate
LK
Saaae
H
86
[0651] To a stirring solution of benzylamine (5 g, 46.7 mmol) in EtOH (25 mL), was added

trans-ethyl crotonate, 96% (6.96 mL, 56.0 mmol) at 0 °C and was allowed to stirred at 90 °C for
16 h. The reaction mixture was then cooled to room temperature and concentrated under reduced
pressure to remove volatiles. The crude residue was purified via COMBIFLASH™
chromatography (Teledyne ISO, Lincoln, NE) (2-5% Methanol/DCM, 40 g column) to afford the
desired product ethyl 3-(benzylamino)butanoate (7g, 31.6 mmol, 67.8% yield). MS(ESI) m/z:
222.2 [M+H]".

Preparation of Intermediate 87: 3-(benzylamino)butan-1-ol

NJ\/\OH
o

87

[0652] To a suspension of LAH (1.831 g, 48.2 mmol) in THF (100 mL) was added a
solution of methyl 3-(benzylamino)butanoate (5 g, 24.12 mmol) in THF (100 mL) dropwise at 0
°C under a nitrogen atmosphere. The resulting mixture was warmed to room temperature and
stirred for 3 h. Then, a small amount of saturated aqueous solution of sodium sulfate was added
dropwise to quench the reaction at 0 °C and the mixture was stirred for 1 h. The resulting solid
material was removed by filtration and the organic solution was concentrated to yield 3-
(benzylamino)butan-1-ol (3.9 g, 13.05 mmol, 54.1 % yield). 'H NMR (300 MHz, DMSO-ds) ¢
ppm = 7.36 - 7.18 (m, SH), 3.78 - 3.69 (m, 1H), 3.63 - 3.31 (m, 3H), 2.75 - 2.56 (m, 1H), 2.45 -
2.15 (m, 1H), 2.11 - 1.85 (m, 1H), 1.73 - 1.52 (m, 1H), 1.48 - 1.33 (m, 1H), 1.01 (d, /= 6.4 Hz,
2H), 0.93 - 0.77 (m, 1H).
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Preparation of Intermediate 88: 4-benzyl-5-methyl-1,4-oxazepan-3-one

[0653] To a solution of 3-(benzylamino)butan-1-ol (3 g, 16.74 mmol) and triethylamine
(4.99 mL, 35.8 mmol) in DCM (50 mL) was added chloroacetyl chloride (1.557 mL, 19.58 mmol)
at 0 °C and the mixture was stirred for one hour. The reaction mixture was poured into 1N HCI
aqueous solution and extracted with ethyl acetate. The organic layers were dried over anhydrous
sodium sulfate, filtered, and concentrated under reduced pressure. The resulting residue was
dissolved in 2-propanol (20 mL) and potassium hydroxide (0.66 g, 10 mmol) was added to the
solution at room temperature. After stirring for 18 h, the reaction mixture was diluted with water
and extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate,
filtered, and concentrated under reduced pressure. The crude compound was purified by
COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (hexane/ethyl acetate=100/0 to
1/1 as an eluant) to afford 4-benzyl-5-methyl-1,4-oxazepan-3-one (2.6 g, 10.67 mmol, 63.8 %
yield). MS(ESI) m/z: 220.2 [M+H]".

Preparation of Intermediate 89 and 90: 4-benzyl-5-methyl-1,4-oxazepane
[O
Nz

89 Isomer-1

90 Isomer-2

[0654] To a solution of 4-benzyl-5-methyl-1,4-oxazepan-3-one (2.64 g, 12.04 mmol) in
THF (48 mL) was added borane tetrahydrofuran complex solution in THF (11.52 mL, 120 mmol)
dropwise at 0 °C under a nitrogen atmosphere. The mixture was warmed to room temperature and
stirred for 3 hours. Then, the reaction was quenched by the addition of methanol and the solution

was concentrated under reduced pressure. The residual oil was dissolved in methanol (30 mL) and



WO 2024/040109 PCT/US2023/072298
-315-

1M sodium hydroxide aqueous solution was added at room temperature. The mixture was refluxed
for 3 hours, cooled to room temperature, and diluted with water. The resulting solution was
extracted with ethyl acetate and the organic layer was dried over anhydrous sodium sulfate, filtered,
and concentrated under reduced pressure. The racemic compound was purified by SFC chiral
separation to afford Intermediate 89 (Isomer-1): 4-benzyl-5-methyl-1,4-oxazepane (350 mg, 1.7
mmol, 29.16%) as a pale yellow liquid and Intermediate 90 (Isomer-2): 4-benzyl-5-methyl-1,4-
oxazepane (350 mg, 1.7 mmol, 29.16%) as a pale yellow liquid. [Method Column Name:
CHIRALPAK™ IG (Daicel, Japan) (250 x 4.6)mm, Sum, Co-Solvent Name: 0.2% ammoina in
methanol, Flow Rate: 3 ml/min, Co-Solvent Percentage: 10%, Back Pressure: 100, Isomer-1 (RT

=3.07 min) & Isomer-2 (RT = 3.81 min)] MS(ESI) m/z: 206.2 [M+H]".

Preparation of Intermediate 91 and 92: 5-methyl-1,4-oxazepane

.

91 Isomer-1

92 Isomer-2

[0655] Intermediate 91 (Isomer-1): To a stirred solution of 4-benzyl-5-methyl-1,4-
oxazepane (350 mg, 1.705 mmol) in 1,2- dichloroethane (5 mL) was added 1-chloroethyl
chloroformate (2437 mg, 17.05 mmol) at room temperature. Reaction mixture was stirred at 90 °C
for 16 h. Reaction mixture was cooled to room temperature and concentrated completely. Crude
mixture was redissolved in MeOH (5 mL) and refluxed for 1 h. The reaction mixture was cooled
to room temperature and concentrated completely to afford 5-methyl-1,4-oxazepane (150 mg,
1.302 mmol, 76% yield) as a gummy liquid. MS(ESI) m/z: 116.2 [M+H]+.

[0656] Intermediate 92 (Isomer-2): To a stirred solution of 4-benzyl-5-methyl-1,4-
oxazepane (350 mg, 1.705 mmol) in 1,2-dichloroethane (5 mL) was added 1-chloroethyl
chloroformate (2437 mg, 17.05 mmol) at room temperature. Reaction mixture was stirred at 90 °C
for 16 h. Reaction mixture was cooled to room temperature and concentrated completely. Crude
was dissolved in MeOH (5 mL) and refluxed for 1h. Reaction mixture was cooled to room
temperature and concentrated completely to afford 5-methyl-1,4-oxazepane (140 mg, 1.216 mmol,

71.3 % yield) as a gummy liquid. MS(ESI) m/z: 116.1 [M+H]+.
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[0657] Intermediate 91 (Isomer-1) was used for the preparation of Examples 1-93 and 1-
96.

Preparation of Intermediate 93 and 94: tert-butyl 1-methyl-4,6-dihydropyrrolof3,4-c[pyrazole-
S(1H)-carboxylate and tert-butyl 2-methyl-2, 6-dihydropyrrolo[3,4-c[pyrazole-5(4H)-carboxylate

94
[0658] To a stirred solution of 4,6-dihydro-1h-pyrrolo[3,4-c]pyrazole-5-carboxylic acid
tert-butyl ester (2 g, 9.56 mmol) in DMF (20 mL) was added cesium carbonate (6.23 g, 19.12
mmol) and iodomethane (1.195 mL, 19.12 mmol) at room temperature and the mixture was stirred
for 16 h. Then the reaction mixture was poured into water and extracted with EtOAc (50 x3). The
organic layer was washed with brine solution, dried over anhydrous NaxSQs, filtered, and
concentrated under reduced pressure to afford a mixture of regioisomers. The mixture of
regioisomers were separated by SFC [Conditions Column/dimensions: CHIRALPAK™ OZ-H
(Daicel, Japan) (250 x 30)mm, Sum, % CO2: 90%. % Co solvent: 10% of SmM ammonium acetate
in ACN:MeOH (50:50) Total Flow: 150.0g/min Back Pressure: 100 bar Temperature : 40 °C UV:
220 nm] Regioisomer-1 (Intermediate 93) (tr = 3 min) (0.2 g, 0.896 mmol, 9.37 % yield)
Regioisomer-2 (Intermediate 94) (tr = 4.37 min)] (0.8 g, 3.58 mmol, 37.5 % yield, regioisomer-2).
[0659] Intermediate 93, tert-butyl 1-methyl-4,6-dihydropyrrolo[3,4-c]pyrazole-5(1H)-
carboxylate: 'H NMR (400 MHz, CDCl3) 6 ppm = 7.28 - 7.20 (m, 1H), 4.62 - 4.30 (m, 4H), 3.84
(d, J=2.5Hz, 3H), 1.53 (d, J = 2.5 Hz, 9H).

[0660] Intermediate 94, tert-butyl 2-methyl-2,6-dihydropyrrolo[3,4-c]pyrazole-5(4H)-
carboxylate: "H NMR (400 MHz, CDCl3) 6 ppm = 7.22 - 7.04 (m, 1H), 4.63 - 4.31 (m, 4H), 3.92
(s, 3H), 1.53 (d, /=2.0 Hz, 9H).
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Preparation of Intermediate 95: 1-methyl-1,4,5,6-tetrahydropyrrolof3,4-c[pyrazole
N

_N, =

=
N
95

[0661] To a stirred solution of fert-butyl 1-methyl-4,6-dihydropyrrolo[3,4-c]pyrazole-
5(1H)-carboxylate (100mg, 0.448 mmol) in acetonitrile (5 mL) at 0 °C was added HCI (4M in
dioxane) (1.120 mL, 4.48 mmol) and the reaction mixture was stirred at 0 °C for 1 h. The volatiles
from the reaction mixture were removed under reduced pressure to afford 1-methyl-1,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazole hydrochloride salt (50 mg, 0.406 mmol, 91 % yield) as an off-
white solid. MS(ESI) m/z: 124.1 [M+H]+.

Preparation of Intermediate 96: 2-methyl-2,4,5, 6-tetrahydropyrrolo[3,4-c [pyrazole

\
N
N%
N
H

96
[0662] To a stirred solution of fert-butyl 2-methyl-2,6-dihydropyrrolo[3,4-c]pyrazole-
5(4H)-carboxylate (100 mg, 0.448 mmol) in acetonitrile (2 mL) at 0 °C was added HCI (4M in
dioxane) (1.120 mL, 4.48 mmol) and the reaction mixture was stirred at 0 °C for 1 h. The volatiles
from the reaction mixture were removed under reduced pressure to afford 2-methyl-2,4,5,6-
tetrahydropyrrolo[3,4-c]pyrazole hydrochloride salt (45 mg, 0.365 mmol, 82 % yield) as colorless
liquid. MS(ESI) m/z: 124.2 [M+H]+.

Preparation of Intermediate 97: methyl 4-amino-6-chloro-2-methoxypyridine-3-carboxylate

OCH,

N7\~ COOCH;

|
CI” 2 NH,

97
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[0663] To a stirred solution of 6-chloro-3-iodo-2-methoxypyridin-4-amine (prepared as
described in WO 2010/093849 and WO 2022/040267) (25 g, 88 mmol) in MeOH (450 mL) was
added triethylamine (36.7 mL, 264 mmol) and dppf (4.87 g, 8.79 mmol), followed by palladium(II)
acetate (0.986 g, 4.39 mmol). The reaction mixture was purged with N2 for 5 min, and the reaction
mixture was stirred at 60 °C under 2.5 kg of CO gas pressure in an autoclave for 16 h. The reaction
mixture was cooled to room temperature, filtered through a CELITE™ (Sigma Aldrich, St. Louis,
MO) pad and the pad was washed with methanol. The filtrate was concentrated under reduced
pressure to provide the crude product, which was purified by COMBIFLASH™ chromatography
(Teledyne ISO, Lincoln, NE) (using 120 g silica gel column, using 30 to 35% ethyl
acetate/petroleum ether) to provide methyl 4-amino-6-chloro-2-methoxypyridine-3-carboxylate

(16 g, 73.9 mmol, 84% yield) as a white solid. MS(ESI) m/z: 217.1 [M+H]".

Preparation of Intermediate 98: methyl 4-amino-6-chloro-5-fluoro-2-methoxypyridine-3-

carboxylate

NH, O
F % -
O
|
¢l "N” OCH,
98
[0664] To a stirred solution of methyl 4-amino-6-chloro-2-methoxypyridine-3-carboxylate
(19 g, 88 mmol) in ACN (400 mL) was added SELECTFLUOR™ (Air Products, Allentown, PA)
(1-chloromethyl-4-fluoro-1,4-diazoniabicyclo[2.2.2]octane bis(tetrafluoroborate)) (31.1 g, 88
mmol). The reaction mixture was stirred at room temperature for 16 h. The reaction mixture was
then evaporated under reduced pressure to give the crude product. The crude compound was
purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (120 g silica gel
column, using 0 to 10% ethyl acetate/petroleum ether) to provide methyl 4-amino-6-chloro-5-
fluoro-2-methoxypyridine-3-carboxylate (3 g, 11.95 mmol, 13.62% yield) as a white solid.
MS(ESI) m/z: 235.1 [M+H]".
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Preparation of Intermediate 99: methyl 6-chloro-5-fluoro-2-methoxy-4-{/(2,2, 2-

trichloroacetyl)carbamoyl]amino}pyridine-3-carboxylate

Cl
Ci< é/CI

O~ 'NH
NH O

F/ O/
o |

cl”” N~ OCH;,

QO

99

[0665] To a stirred solution of methyl 4-amino-6-chloro-5-fluoro-2-methoxypyridine-3-
carboxylate (9.5 g, 40.5 mmol) in THF (150 mL) was added trichloroacetyl isocyanate (6.28 mL,
52.6 mmol). The reaction mixture was stirred at room temperature for 2 h. The reaction mixture
was concentrated under reduced pressure to provide methyl 6-chloro-5-fluoro-2-methoxy-4-
{[(2,2,2-trichloroacetyl)carbamoyl]amino} pyridine-3-carboxylate (17.84 g, 40.5 mmol, 100%
yield) as a white solid, which was taken forward without further purification. MS(ESI) m/z: 424.1
[M+H]".

Preparation of Intermediate 100: 7-chloro-8-fluoro-5-methoxypyrido[4,3-d[pyrimidine-2,4-diol

\

O OH

N XY SN

|

Cl 7 N/)\OH
F
100
[0666] To a stirred solution of methyl 6-chloro-5-fluoro-2-methoxy-4-{[(2,2,2-

trichloroacetyl)carbamoyl]amino} pyridine-3-carboxylate (16 g, 37.8 mmol) in MeOH (200 mL)
was added a 7N solution of ammonia (270 mL, 1891 mmol, in methanol), slowly over a period of
30 minutes. The reaction mixture was stirred at room temperature for 2 h. The reaction mixture
was filtered, and the solid was washed with methanol (200 mL) and dried under vacuum to provide
7-chloro-8-fluoro-5-methoxypyrido[4,3-d]pyrimidine-2,4-diol (9 g, 36.3 mmol, 96% yield) as a
white solid, which was taken forward without further purification. MS(ESI) m/z: 246.1 [M+H]".
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Preparation of Intermediate 101: 2,4,7-trichloro-8-fluoro-5-methoxypyrido[4, 3-d[pyrimidine

o ¢l

N“ XY SN
|
| 7 N/)\CI
F
101

[0667] POCI5 (133 mL, 1425 mmol) followed by DIPEA (24.89 mL, 143 mmol) was added

¢

to 7-chloro-8-fluoro-5-methoxypyrido[4,3-d]pyrimidine-2,4-diol (7 g, 28.5 mmol). The reaction

mixture was heated at 90 °C for 2 h. The reaction mixture was then evaporated, and the residue

was dissolved in ethyl acetate. This was added to a cooled saturated solution of sodium bicarbonate

and stirred for 10 minutes. The organic layer was washed with brine, dried over anhydrous sodium

sulfate, filtered, and concentrated under reduced pressure to provide 2,4,7-trichloro-8-fluoro-5-

methoxypyrido[4,3-d]pyrimidine (8.05 g, 28.5 mmol, 100 % yield) as a pale yellow solid. MS(EST)
m/z: 284.0 [M+H]",

Preparation of Intermediate 102: 4-{2,7-dichloro-8-fluoro-5-methoxypyrido[4, 3- d] pyrimidin-4-
yl}-1,4-oxazepane

e

N™ XY SN
|
o
cI” N)\CI
F
102
[0668] To a stirred solution of 2,4,7-trichloro-8-fluoro-5-methoxypyrido[4,3-d]pyrimidine

(1.5 g,5.31 mmol) in DCM (20 mL) at -40 °C was added DIPEA (1.85 mL, 10.62 mmol) followed
by 1,4-oxazepane (0.537 g, 5.31 mmol). The reaction mixture was slowly brought to room
temperature and stirred for 30 minutes. The reaction mixture was treated with water and extracted
with DCM. The combined organic layers were washed with brine, dried over anhydrous sodium
sulfate, filtered, and evaporated under reduced pressure to give the crude product. The crude
compound was purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (40
g silica gel column, using 50 to 80% ethyl acetate/pet ether) to provide 4-{2,7-dichloro-8-fluoro-
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5-methoxypyrido[4,3-d] pyrimidin-4-yl }-1,4-oxazepane (1.2 g, 3.46 mmol, 65.1% yield) as a pale-
yellow solid. MS(ESI) m/z: 347.0 [M+H]".

Preparation of Intermediate 103: (2R, 7aS)-7a-({[ 7-chloro-8-fluoro-5-methoxy-4-(1,4-oxazepan-
4-yl)pyrido[4, 3-d[pyrimidin-2-yl]oxy}methyl)-2-fluoro-hexahydro- 1 H-pyrrolizine

o)

(

OMe 'N
N™ XYY" SN

103

[0669] To a solution of [(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethanol (220
mg, 1.383 mmol) and 4-{2,7-dichloro-8-fluoro-5-methoxypyrido[4,3-d] pyrimidin-4-yl}-1,4-
oxazepane (400 mg, 1.152 mmol) in THF (5 mL) was added LiHMDS (1M in THF) (3.46 mL,
3.46 mmol) at 0 °C, and the reaction mixture was stirred for 1h. The reaction mixture was then
quenched with saturated ammonium chloride solution and extracted with ethyl acetate. The organic
layer was washed with water and brine, and then dried over anhydrous sodium sulfate. The mixture
was filtered, and the filtrate was evaporated to provide the crude residue, which was purified by
silica gel column chromatography using CombiFlash chromatography (24 g REDISEP™ column
(Teledyne ISCO, Lincoln, NE), 80 to 100% EtOAc - petroleum ether) to provide (2R, 7aS)-7a-({[7-
chloro-8-fluoro-5-methoxy-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-2-yl Joxy }methyl)-2-
fluoro-hexahydro-1H-pyrrolizine (400 mg, 0.851 mmol, 73.9% yield) as a brown solid. MS(ESI)
m/z: 470.1 (M+H)".
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Preparation of Intermediate 104: (2R, 7aS)-2-fluoro-7a-[({8-fluoro-7-[7-fluoro-3-
(methoxymethoxy)-8-{2-[tris(propan-2-yl)silylJethynyl}naphthalen-1-yl[-5-methoxy-4-(1,4-
oxazepan-4-yl)pyrido[4, 3-d[pyrimidin-2-yl}oxy)methyl[-hexahydro- 1 H-pyrrolizine

OMOM

104
[0670] To a stirred solution of (2R, 7aS)-7a-({|7-chloro-8-fluoro-5-methoxy-4-(1,4-
oxazepan-4-yl)pyrido[4,3-d]pyrimidin-2-yl]oxy }methyl)-2-fluoro-hexahydro-1H-pyrrolizine
(400 mg, 0.851 mmol) in 1,4-dioxane (11 mL) and water (3.5 mL) was added ((2-fluoro-6-
(methoxymethoxy)-8-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)naphthalen-1-
yDethynyl)triisopropylsilane (436 mg, 0.851 mmol) and Cs2COs (832 mg, 2.55 mmol) followed
by PdCla(dppf) (62.3 mg, 0.085 mmol). The reaction mixture was purged with N2 for 5 min and
heated at 105 °C for 1h in a microwave reactor. The reaction mixture was cooled to room
temperature, diluted with water, and extracted with ethyl acetate. The combined organic layers
were washed with brine, dried over anhydrous sodium sulfate, filtered, and concentrated under
reduced pressure to provide the crude product, which was purified by COMBIFLASH™
chromatography (Teledyne ISO, Lincoln, NE) (using 24 g silica gel column, using 50 to 100%
ethyl acetate/petroleum ether) to provide (2R, 7aS)-2-fluoro-7a-[({8-fluoro-7-[7-fluoro-3-
(methoxymethoxy)-8-{2-[tris(propan-2-yl)silyl]ethynyl }naphthalen-1-yl]-5-methoxy-4-(1,4-
oxazepan-4-yl)pyrido[4,3-d]pyrimidin-2-yl }oxy)methyl]-hexahydro-1H-pyrrolizine (220 mg,
0.268 mmol, 31.5% yield) as a brown solid. MS(ESI) m/z: 820.3 [M+H]".
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Preparation of Intermediate 105: (2R, 7a8)-7a-[({7-[8-ethynyl-7-fluoro-3-
(methoxymethoxy)naphthalen- 1-yl]-8-fluoro-5-methoxy-4-(1,4-oxazepan-4-yl)pyrido[4, 3-
d[pyrimidin-2-yltoxy)methyl]-2-fluoro-hexahydro- 1 H-pyrrolizine

I Z NN SN F
Al
J ! !
OoMOM
105
[0671] To a stirred solution of (2R, 7aS)-2-fluoro-7a-[({8-fluoro-7-[7-fluoro-3-

(methoxymethoxy)-8-{2-[tris(propan-2-yl)silyl]ethynyl } naphthalen-1-y1]-5-methoxy-4-(1,4-
oxazepan-4-yl)pyrido[4,3-d]pyrimidin-2-yl } oxy)methyl]-hexahydro-1H-pyrrolizine (220 mg,
0.268 mmol) in DMF (3 mL) was added CsF (408 mg, 2.68 mmol). The reaction mixture was
stirred at room temperature for 1h. The reaction mixture was then diluted with water and extracted
with ethyl acetate. The combined organic layers were washed with brine, dried over anhydrous
sodium sulfate, filtered, and concentrated under reduced pressure to provide (2R, 7aS)-7a-[({7-[8-
ethynyl-7-fluoro-3-(methoxymethoxy )naphthalen-1-yl]-8-fluoro-5-methoxy-4-(1,4-oxazepan-4-
yD)pyrido[4,3-d]pyrimidin-2-yl }oxy)methyl]-2-fluoro-hexahydro-1H-pyrrolizine (130 mg, 0.196
mmol, 73.0% yield) as a brown liquid, which was taken forward without further purification.

MS(ESI) m/z: 664.3 [M+H]".
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Example 9-1: 4-(2-{[(2R, 7aS)-2-fluoro-hexahydro- 1 H-pyrrolizin-7a-yl Jmethoxy!-8-fluoro-5-
methoxy-4-(1,4-oxazepan-4-yl)pyrido[4, 3-d[pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol

9-1
[0672] To a stirred solution of (2R, 7a8)-Ta-[({7-[8-ethynyl-7-fluoro-3-
(methoxymethoxy)naphthalen-1-y1]-8-fluoro-5-methoxy-4-(1,4-oxazepan-4-yl)pyrido[4,3-
d]pyrimidin-2-yl }oxy)methyl]-2-fluoro-hexahydro-1H-pyrrolizine (130 mg, 0.196 mmol) in
acetonitrile (2 mL) at 0 °C was added 4N HCI (2 mL, 65.8 mmol in 1,4-dioxane), and the reaction
mixture was stirred at room temperature for 1 h. The volatiles from the reaction mixture were
removed under reduced pressure (at lower temperature, ~30 °C), and the crude residue was co-
evaporated with 1,4-dioxane. Then the crude residue was dissolved in 1,4-dioxane (2 mL) and
excess TEA (1 mL) was added and evaporated under reduced pressure to give an off-white solid.
The crude compound was purified by Prep-HPLC [HPLC Method: Preparative Column: YMC
Triart exrs C18 (250mm x 20 mm) 5 ID; Mobile Phase A: 10mM ammonium bicarbonate in water
pH 9.5; Mobile Phase B: Acetonitrile: MeOH(1:1); Temperature: 50 °C; Gradient: 50-100% B over
17 minutes;, Flow: 19 ml/min. to provide 4-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-
yl]methoxy }-8-fluoro-5-methoxy-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-
6-fluoronaphthalen-2-ol (27 mg, 0.042 mmol, 21.36% yield). MS(ESI) m/z: 620.3 [M+H]". 'H
NMR (400 MHz, DMSO-ds) § ppm = 7.92 (dd, J = 9.2, 5.9 Hz, 1H), 7.42 (t, J = 9.0 Hz, 1H), 7.32
(d,J=2.4Hz, 1H), 7.20 (d, /= 2.1 Hz, 1H), 5.38 - 5.19 (m, 1H), 4.10 (dd, J = 10.4, 5.9 Hz, 1H),
4.04 -3.97 (m, 2H), 3.88 (s, 3H), 3.83 (br s, 5H), 3.75 - 3.69 (m, 2H), 3.13 - 3.06 (m, 2H), 3.01 (s,
1H), 2.87 - 2.79 (m, 1H), 2.13 (br d, J = 4.3 Hz, 1H), 2.08 - 1.99 (m, 4H), 1.94 (s, 1H), 1.89 - 1.75
(m, 3H).
[0673] The compound in Table 6 was prepared according to procedures described for

Example 9-1 from appropriate starting materials.
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Table 6
# Structure IUPAC (I];/_[C_i_l\I/I_I; 'H NMR
4-(2- TH NMR (400 MHz, DMSO-
{[(4aS,7aR)-1- de) 6 ppm = 11.06 - 8.88 (m,
methyl- 1H), 7.95 (dd, J=9.1, 6.0 Hz,
octahydro-1H- 1H), 7.45 (t, J=9.0 Hz, 1H),
cyclopenta[b]pyr 7.36(d,J=2.5Hz, 1H), 7.22
0 idin-4a- (d,J=2.4Hz, 1H), 4.42 (d, J
F _ o,\/m(N> yl]methoxy }-8- =10.8 Hz, 1H), 4.13 (dd, /=
9-2 O P \/jl\ fluoro-5- 630.3 | 10.6, 3.6 Hz, 1H), 4.00 (d, J =
O I 0/&3\ methoxy-4-(1,4- 0.9 Hz, 1H), 3.93 - 3.79 (m,
OH oxazepan-4- 9H), 3.73 (dt,J=6.7, 3.2 Hz,
yl)pyrido[4,3- 2H), 2.70 - 2.62 (m, 2H), 2.46
d]pyrimidin-7- (brs, 1H),2.26 - 2.15 (m,
yl)-5-ethynyl-6- 4H), 2.08 - 2.01 (m, 2H), 1.87
fluoronaphthalen - 1.67 (m, 2H), 1.65-1.50
-2-0l (m, 6H), 1.43 - 1.35 (m, 1H).
4-(2- TH NMR (400 MHz, DMSO-
{[(4aS,7aR)-1- de) 6 ppm =9.94 (s, 1H), 7.76
methyl- (dd, J=9.1, 6.0 Hz, 1H), 7.38
octahydro-1H- -7.29 (m, 2H), 7.07 (d, J =
cyclopenta[b]pyr 2.5Hz, 1H), 4.45 (dd, J=
idin-4a- 10.6, 8.4 Hz, 1H), 4.15 (dd, J
yl]methoxy }-8- =10.6, 8.4 Hz, 1H), 3.96 -
9-3 fluoro-5- 634.3 3.78 (m, 11H), 3.74 - 3.69

methoxy-4-(1,4-
oxazepan-4-
yl)pyrido[4,3-
d]pyrimidin-7-
y1)-5-ethyl-6-
fluoronaphthalen

-2-0l

(m, 2H), 2.71 - 2.66 (m, 1H),
2.44-2.38 (m, 1H), 2.20 -
2.14 (m, 1H), 2.13 (s, 3H),
2.08 - 1.96 (m, 2H), 1.88 -
1.69 (m, 2H), 1.66 - 1.49
(m,7H), 1.44 - 1.35 (m, 1H),
0.80 (t, /= 7.3 Hz, 3H).
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(BR)-1-(2-
{[(4aS$,7aR)-1-

'H NMR (400 MHz, DMSO-
methyl-

de) 6 ppm =10.34 - 9.97 (m,
octahydro-1H-

1H), 7.96 (dd, J=9.2, 5.9 Hz,
cyclopenta[b]pyr
o 1H), 7.50 - 7.42 (m, 1H), 7.38
idin-4a-

yl]methoxy }-7-
(8-ethynyl-7-

(d,J=2.5Hz, 1H), 7.30 -
7.20 (m, 1H), 4.61 - 4.35 (m,
3H), 4.16 - 3.95 (m, 2H), 3.91

9-4 fluoro-3- 644.3
-3.85(m, 3H),3.57-3.40
hydroxynaphthal
(m, 2H), 3.07 (br s, 1H), 2.64
en-1-yl)-8-
(brt,J=64Hz, 1H), 2.47 -
fluoro-5-
. 2.42 (m, 1H),2.27 - 2.14 (m,
methoxypyrido[4
4H), 2.07 - 1.87 (m, 1H), 1.85
,3-d]pyrimidin-
4y} 3 - 1.45 (m, 12H), 1.43 - 1.35
Y o (m, 1H), 1.14 - 1.03 (m, 3H).
methylpiperidin-
3-ol
"H NMR (400 MHz, DMSO-
(BR)-1-(2-
ds) 6 ppm = 10.40 - 9.86 (m,
{[(2R,7aS)-2-
1H), 7.97 (dd, /=9.2, 5.9 Hz,
fluoro-
1H), 7.50 - 7.42 (m, 1H), 7.39
hexahydro-1H-
o (d, J=2.5Hz, 1H), 7.29 -
pyrrolizin-7a-
7.20 (m, 1H), 5.38 - 5.19 (m,
yl]methoxy }-7-
1H), 4.61 - 436 (m, 2H), 4.16
¢ | (8-ethynyl-7-
9-5 634.3 | -4.09 (m, 2H), 4.02 -3.94

fluoro-3-
hydroxynaphthal
en-1-yl)-8-
fluoro-5-
methoxypyrido[4
,3-d]pyrimidin-
4-y1)-3-

(m, 1H), 3.91 - 3.86 (m, 3H),
3.68 (brd, J=13.1 Hz, 1H),
3.54-3.42 (m, 2H), 3.15 -
3.00 (m, 4H), 2.87 - 2.79 (m,
1H), 2.20 - 1.96 (m, 3H), 1.92
-1.73 (m, 3H), 1.70 - 1.51
(m, 3H), 1.14 - 1.03 (m, 3H).
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methylpiperidin-
3-ol
5-ethynyl-6-
fluoro-4-(8-
fluoro-5- 'H NMR (400 MHz, DMSO-

®

methoxy-4-(1,4-
oxazepan-4-yl)-
2-(((6'R,7a'R)-
2,2,6'-

de) 0 ppm = 10.19 (br s, 1H),
7.97(dd, /=93, 5.8 Hz, 1H),
7.46 (t, J=9.0 Hz, 1H), 7.39
(d,J=2.5Hz, 1H), 7.29 -

E ~o trifluorodihydro- 7.15 (m, 1H), 5.52 — 5.30 (m,
o O 4NI DO 1'H,3'H- 52 1H), 4.18 - 4.13 (m, 1H), 4.05
O 1 N" o spiro[cyclopropa -3.96 (m, 2H), 3.93 - 3.76
on F ne-1,2'- (m, 9H), 3.75 - 3.67 (m, 2H),
Diastereomer 1 pyrrolizin]- 3.14-2.90 (m, 2H), 2.81 -
7a'(5'H)- 2.77 (m, 1H), 2.39 - 2.28 (m,
yD)methoxy )pyri 1H), 2.23 - 2.09 (m, 2H), 2.07
do[4,3- -1.91 (m, 4H), 1.65 - 1.49
d]pyrimidin-7- (m, 2H).
yDnaphthalen-2-
ol
5-ethynyl-6- '"H NMR (400 MHz, DMSO-
fluoro-4-(8- de) 6 ppm =10.15(d, J=1.0
fluoro-5- Hz, 1H), 7.97 (dd, /=93, 6.0
0 methoxy-4-(1,4- Hz, 1H), 7.46 (t, J = 8.9 Hz,
S ~o (N) oxazepan-4-yl)- 1H), 7.39 (d, /J=2.5 Hz, 1H),
2N 2-(((6'R, 7'R)- 7.23 (d,J=2.5Hz, 1H), 5.48
9-7 O L o 682.2

Diastereomer 2

2,2,6'-
trifluorodihydro-
1'H,3'H-
spiro[cyclopropa
ne-1,2'-

pyrrolizin]-

-5.25 (m, 1H), 4.33 - 4.19
(m, 2H), 4.01 (dd, J=4.9, 0.9
Hz, 1H), 4.10 (dd, J=4.9, 0.9
Hz, 1H), 3.89 (s, 3H), 3.87 -
3.80 (m, 5H), 3.76 - 3.66 (m,
2H), 3.29 - 3.25 (br s, 1H),




WO 2024/040109

PCT/US2023/072298

-328 -
7a'(5'H)- 3.16(dd, J=11.6, 5.9 Hz,
yl)methoxy)pyri 1H), 2.89 - 2.69 (m, 2H), 2.39
do[4,3- -2.27(m, 1H), 2.19-2.10

d]pyrimidin-7-
yl)naphthalen-2-

ol

(m, 1H), 2.07 - 1.86 (m,
4H),1.68 - 1.44 (m, 2H).

4-(4-((1R 4AR)-2-
oxa-5-
azabicyclo[2.2.1]
heptan-5-y1)-8-
fluoro-2-
((2R,7a5)-2-
fluorotetrahydro-

'H NMR (400 MHz, DMSO-
ds) 6 ppm =10.17-10.14 (m,
1H) 7.97 (dd, J=9.1, 5.9 Hz,
1H), 7.50 - 7.42 (m, 1H), 7.40
-7.35 (m, 1H), 7.29 - 7.13

0.8 O 4N| O\ SN " r | 1H-pyrrolizin- 6182 (m, 1H), 537 - 5.17 (m, 1H),
O F/ N” o/6§ 7a(5H)- 4.74 - 4.65 (m, 1H), 4.16 -
yl)methoxy)-5- 4.06 (m, 2H), 4.05 - 3.90 (m,
on methoxypyrido[4 5H), 3.89 -3.82 (m, 3H), 3.14
,3-d]pyrimidin- -2.98 (m, 3H), 2.87-2.77
7-yl)-5-ethynyl- (m, 1H), 2.16 - 1.93 (m, 4H),
6- 1.92 - 1.69 (m, SH).
fluoronaphthalen
-2-ol
(R)-1-(7-(8- "H NMR (400 MHz, DMSO-
ethyl-7-fluoro-3- de) 6 ppm =9.94 (s, 1H), 7.78
hydroxynaphthal -7.74 (m, 1H), 7.39 - 7.30
en-1-yl)-8- (m, 2H), 7.08 (dd, /= 10.0,
0.0 fluoro-5- 6483 2.5Hz, 1H), 4.59 - 4.39 (m,
methoxy-2- 2H), 4.18 - 4.00 (m, 1H), 3.91
(((4aS,7aR)-1- (s, 3H), 3.78 - 3.68 (m, 1H),
methyloctahydro 3.62-3.49 (m, 2H), 3.47 -
-4aH- 3.41 (m, 2H),2.32-2.17 (m,

cyclopenta[b]pyr

SH), 2.03 - 1.69 (m, 4H), 1.68




d]pyrimidin-4-
yl)-3-
methylpiperidin-
3-ol
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idin-4a- -1.34 (m, 12H), 1.12 - 1.00
yl)methoxy)pyri (m, 3H), 0.87 - 0.74 (m, 3H)
do[4,3-

4-(4-((1R,4R)-2-
oxa-5-
azabicyclo[2.2.1]
heptan-5-yl1)-8-

'H NMR (400 MHz, DMSO-
ds) 6 ppm =9.36 - 9.94 (m,

fluoro-2- 1H), 7.76 (dd, J= 8.6, 6.1 Hz,
(((2R,7aS)-2- 1H), 7.46 - 7.29 (m, 2H), 7.17
fluorotetrahydro- -6.90 (m, 1H), 547 -5.13
> 1H-pyrrolizin- 6223 | (m,1H), 4.71 (brs, 1H), 4.32
10 7a(5H)- -4.05 (m, 3H), 4.04 - 3.84
yl)methoxy)-5- (m, SH), 3.50 - 3.21 (m, SH),
methoxypyrido[4 2.94-2.90 (m, 1H), 2.46 -
,3-d]pyrimidin- 2.12 (m, 5H), 2.08 - 1.76 (m,
7-yl)-5-ethyl-6- 5H), 0.83 - 0.78 (m, 3H).
fluoronaphthalen
-2-ol
(R)-1-(7-(3- 'H NMR (400 MHz, DMSO-
ethyl-7-fluoro-3- de) 6 ppm =9.92 (s, 1H), 7.82
hydroxynaphthal -7.67 (m, 1H), 7.42 - 7.27
en-1-yl)-8- (m, 2H), 7.08 (dd, J = 10.0,
9- fluoro-2- 2.5 Hz, 1H), 5.40 - 5.12 (m,
11 ((2R,7a85)-2- 0383 1H), 4.61 - 4.33 (m, 1H), 4.18
fluorotetrahydro- -4.11 (m, 1H), 4.06 - 4.01

1H-pyrrolizin-
7a(5H)-
yl)methoxy)-5-

(m, 1H), 3.91 (s, 3H), 3.77 -
3.50 (m, 2H), 3.44 - 3.38 (m,
2H), 3.14 - 2.96 (m, 4H), 2.89
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methoxypyrido[4
,3-d]pyrimidin-
4-yl1)-3-
methylpiperidin-
3-ol

-2.79 (m, 1H), 2.31 - 2.21
(m, 1H), 2.17 - 1.94 (m, 3H),
1.90 - 1.72 (m, 3H), 1.64 (br
s, 3H), 1.12 - 0.97 (m, 3H),
0.87 - 0.73 (m, 4H).

4-(4-((1R,4R)-2-
oxa-5-
azabicyclo[2.2.1]
heptan-5-yl)-8-

'H NMR (400 MHz, DMSO-

fluoro-5- de) 6 ppm =9.92 - 9.91 (m,
methoxy-2- 1H), 7.76 (dd, J= 8.8, 6.0 Hz,
(((4aS,7aR)-1- 1H), 7.40 - 7.29 (m, 2H), 7.16
methyloctahydro -6.93 (m, 1H), 4.70 (br s,
> -4aH- 632.3 | 1H), 4.53-4.45 (m, 1H), 4.11
12 cyclopenta[b]pyr -3.95 (m, 5H), 3.88 - 3.87
idin-4a- (m, 3H), 3.50 - 3.20 (m, 2H),
yl)methoxy)pyri 2.71-2.69 (m, 1H), 2.24 -
do[4,3- 2.19 (m, 4H), 1.91 - 133 (m,
d]pyrimidin-7- 14H), 0.83 - 0.78 (m, 3H).
yl)-5-ethyl-6-
fluoronaphthalen
-2-ol
4-(4-(6,6- 'H NMR (400 MHz, DMSO-
difluoro-1,4- ds) 6 ppm =10.18 (s, 1H),
o F oxazepan-4-yl)- 7.98 (dd, J=9.3, 6.0 Hz, 1H),
Q}F 8-fluoro-2- 7.47 (t,J = 8.9 Hz, 1H), 7.40
9- 1 4\0 i £ | (((QR,7aS)-2- (d,J=2.5Hz, 1H), 7.25(d, J
N“ON 656.2
13 I‘O L~ N 0/6& fluorotetrahydro- ' =2.0Hz 1H), 546 - 5.14 (m,
F 1H-pyrrolizin- 1H), 4.74 - 4.58 (m, 1H), 4.36
OH

7a(5H)-
yl)methoxy)-5-
methoxypyrido[4

-4.24 (m, 1H), 421 - 3.92
(m, 7H), 3.93 - 3.91 (m, 3H),
3.85 - 3.80 (m, 2H), 3.40 -
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,3-d]pyrimidin-
7-yl)-5-ethynyl-
6-

3.30 (m, 1H), 3.19 - 3.15 (m,
2H), 2.89 (brs, 1H), 2.22 -
1.97 (m, 3H), 1.95 - 1.69 (m,

fluoronaphthalen 3H).

-2-ol

4-(4-(6,6-

difluoro-1,4- 'H NMR (400 MHz, DMSO-

oxazepan-4-yl)-

ds) 6 ppm = 10.18 (s, 1H),

8-fluoro-5- 7.98 (dd, J=9.3, 6.0 Hz, 1H),
methoxy-2- 7.47 (t,J = 9.0 Hz, 1H), 7.40
(((4aS,7aR)-1- (d,J=2.5Hz, 1H), 7.25 (d, J
C}FF methyloctahydro =25 Hz, 1H), 4.74 - 4.60 (m,
9- //N|\°\ N\N -4aH- ooy | D 454-4.43 (m, 11,435
14 O F/ N o/@\ cyclopenta[b]pyr -4.14 (m, 2H), 4.12 - 3.96
I, A |idin-4a- (m, 4H), 3.94 - 3.90 (m, 3H),
yD)methoxy )pyri 3.85-3.81 (m, 3H),2.79 -
do[4,3- 2.75 (m, 1H), 2.27 -2.21 (m,
dJpyrimidin-7- 4H), 1.90 - 1.81 (m, 1H), 1.78
yl)-5-ethynyl-6- -1.70 (m, 1H), 1.68 - 1.52
fluoronaphthalen (m, 8H), 1.48 - 1.33 (m, 1H).
-2-ol
4-(4-(2-0xa-5- TH NMR (400 MHz, DMSO-
azabicyclo[4.1.0] de) 6 ppm =10.15(d, J=3.8
heptan-5-y1)-8- Hz, 1H), 8.01 - 7.94 (m, 1H),
fluoro-2- 7.46 (td, J = 8.9, 2.6 Hz, 1H),
((2R,7a8)-2- 7.39 (d,J = 2.5 Hz, 1H), 7.24
19; fluorotetrahydro- | 618.3 | (dd,J=7.4, 1.4 Hz, 1H), 5.40

1H-pyrrolizin-
7a(5H)-
yl)methoxy)-5-
methoxypyrido[4
,3-d]pyrimidin-

-5.20 (m, 1H), 4.22 - 4.02
(m, 3H), 3.91 (d, J= 5.5 Hz,
3H), 3.83 - 3.64 (m, 3H), 3.58
-3.40 (m, 2H), 3.19 - 3.02
(m, 4H), 2.91 - 2.81 (m, 1H),
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7-y1)-5-ethynyl-
6-
fluoronaphthalen

-2-ol

2.18-1.99 (m, 3H), 1.90 -
1.75 (m, 3H), 0.97 - 0.70 (m,

2H) (Diastereomeric mixture)

4-(4-(2-oxa-5-
azabicyclo[4.1.0]
heptan-5-yl)-8-

'H NMR (400 MHz, DMSO-
ds) 0 ppm = 10.15 (brs, 1H),
8.02 - 7.95 (m, 1H), 7.48 -

fluoro-5-
7.44 (m, 1H), 7.39 (d, J=2.3
methoxy-2-
Hz, 1H), 7.27 - 7.21 (m, 1H),
(((4a8,7aR)-1-
o 4.51-4.41 (m, 1H), 4.21 -
[ j> methyloctahydro
~ 4.12 (m, 1H), 4.08 - 4.04 (m,
9- -4aH-
628.3 | 1H), 3.94 - 3.87 (m, 3H), 3.82
16 cyclopenta[b]pyr
- -3.63 (m, 4H), 3.58 - 3.45
idin-4a-
. (m, 2H), 3.18 - 3.11 (m, 1H),
yl)methoxy)pyri
272 (brs, 1H),2.31-2.18
do[4,3-
o (m, 4H), 1.89 - 1.79 (m, 1H),
d]pyrimidin-7-
1.77 - 1.49 (m, 8H), 1.44 -
yl)-5-ethynyl-6-
1.36 (m, 1H), 0.96 - 0.68 (m,
fluoronaphthalen . o
2H) (Diastereomeric mixture)
-2-ol
4-(4-((1R,4R)-2- H NMR (400 MHz, DMSO-
oxa-5- de) 6 ppm = 10.21 (brs, 1H),
azabicyclo[2.2.1] 7.97(dd, J=9.1, 5.9 Hz, 1H),
heptan-5-y1)-8- 7.50 - 7.42 (m, 1H), 7.41 -
H._O
fluoro-5- 7.37 (m, 1H), 7.35 -7.16 (m,
9 I /\omH hoxy-2 1H), 4.59 -4.38 (m, 3H), 4.20
- 4 methoxy-2- ,4.59 -438 (m, 3H), 4.
O NTNYN Y 6282
17 O AN\ o% Ni\ (((4aS,7aR)-1- -4.04 (m, 2H), 3.96 - 3.81
F H | methyloctahydro (m, 4H), 3.51 - 3.45 (m, 3H),
OH
-4aH- 3.11-3.04 (m, 1H), 2.67 -
cyclopenta[b]pyr 2.63 (m, 1H), 2.27-2.11 (m,
idin-4a- 4H), 2.05 - 1.77 (m, 2H), 1.75

yl)methoxy)pyri

- 1.47 (m, 10H).
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do[4,3-
d]pyrimidin-7-
yl)-5-ethynyl-6-

fluoronaphthalen
-2-0l
3- 'H NMR (400 MHz, DMSO-
(difluoromethyl) ds) 6 ppm =10.28 - 10.10 (m,
-1-(7-(8-ethynyl- 1H), 7.97 (dd, J=9.3, 5.8 Hz,
7-fluoro-3- 1H), 7.55 - 7.42 (m, 1H), 7.40
hydroxynaphthal (d,J=25Hz, 1H), 7.31 -
en-1-yl)-8- 7.13 (m, 1H), 5.83 (t, J = 56.0
fluoro-5- Hz, 1H), 5.59 - 5.28 (m, 1H),
methoxy-2- 4.56 - 4.33 (m, 2H), 4.27 -

19;; (((4aS,7aR)-1- 680.3 | 4.08 (m, 1H), 4.03 - 3.96 (m,
methyloctahydro 1H), 3.94 - 3.84 (m, 3H), 3.77

M teoment ~4aH- -3.49 (m, 2H), 3.18 - 3.01

cyclopenta[b]pyr (m, 1H), 2.70 - 2.66 (m, 1H),
idin-4a- 2.30 - 2.22 (m, 1H), 2.22 (br
yl)methoxy)pyri s, 3H), 2.10 - 1.97 (m, 1H),
do[4,3- 1.88 - 1.68 (m, 4H), 1.67 -
d]pyrimidin-4- 1.48 (m, 9H), 1.47 - 1.35 (m,
yl)piperidin-3-ol 1H).
3- 'H NMR (400 MHz, DMSO-
(difluoromethyl) de) 6 ppm =10.26 - 10.08 (m,
-1-(7-(8-ethynyl- 1H), 7.97 (dd, J=9.1, 5.9 Hz,
7-fluoro-3- 1H), 7.52 - 7.42 (m, 1H), 7.39

9- hydroxynaphthal 630.3 (d,J=2.5Hz, 1H), 7.30 -

19 en-1-yl)-8- 7.08 (m, 1H), 5.85 (t, /=56.0
fluoro-5- Hz, 1H), 5.54 - 5.24 (m, 1H),

OH lsomer2 methoxy-2- 4.56 - 4.44 (m, 2H), 4.11 (d, J

(((4a8,7aR)-1-
methyloctahydro

=10.8 Hz, 1H), 3.98 - 3.85
(m, 4H), 3.79 - 3.48 (m, 2H),
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-4aH- 3.10-3.02 (m, 1H), 2.67 (br s,
cyclopenta[b]pyr 1H), 2.21 -2.19 (m, 1H), 2.19
idin-4a- (s, 3H), 2.14 - 1.95 (m, 1H),
yl)methoxy)pyri 1.87-1.67 (m, 4H), 1.67 -
do[4,3- 1.46 (m, 9H), 1.45 - 1.30 (m,

d]pyrimidin-4-
yl)piperidin-3-ol

1H).

(4aS,7aR)-4a-
(((7-(8-ethyny]l-
7-fluoro-3-
"H NMR (400 MHz, DMSO-
hydroxynaphthal
de) 0 ppm=10.52 - 10.11
en-1-yl)-8-
(brs, 1H), 7.89 (dd, /=93,
fluoro-4-((R)-3-
6.0 Hz, 1H), 7.60 (br s, 1H),
hydroxy-3-
o 7.38(t,J=9.1Hz, 1H), 7.32
methylpiperidin-
-7.25(m, 1H), 582 -5.14
9- 1-y1)-5-
. 660.2 | (m, 1H), 4.42 (br s, 2H), 4.02
20 methoxypyrido[4
-3.82 (m, 5H), 3.55-341
,3-d]pyrimidin-
) (m, 2H), 3.16 - 2.95 (m, 4H),
2.92-271(m, 1H), 2.45 -
yl)oxy)methyl)-
| 2.40 (m, 2H), 2.16 - 1.91 (m,
3H), 1.89 - 1.31 (m, 11H),
methyloctahydro
1.17 - 0.95 (m, 3H).
-1H-
cyclopenta[b]pyr
idine 1-oxide
1-(7-(8-ethynyl- 'H NMR (400 MHz, DMSO-
7-fluoro-3- ds) 6 ppm = 10.19 (br s, 1H),
o hydroxynaphthal 8.04 - 7.84 (m, 1H), 7.53 -
en-1-yl)-8- 698.2 | 7.42(m, 1H), 7.42 - 7.37 (m,
21
fluoro-5- 1H), 7.33 - 7.14 (m, 1H), 6.39
OH  somer-2 methoxy-2- -5.92 (m, 1H), 4.55-4.32

((4aS,7aR)-1-

(m, 2H), 4.25 - 4.06 (m, 1H),
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methyloctahydro 3.95-3.80 (m, 5H), 3.67 -
-4aH- 3.55(m, 1H), 3.19 - 3.13 (m,
cyclopenta[b]pyr 1H), 2.74 (br s, 1H), 2.26 -
idin-4a- 2.23 (m, 1H), 2.24 (s, 3H),
yl)methoxy)pyri 2.13-2.05 (m, 1H), 1.97 -
do[4.3- 1.80 (m, 4H), 1.78 - 1.51 (m,
d]pyrimidin-4- 9H), 1.48 - 1.35 (m, 1H).
yl)-3-
(trifluoromethyl)

piperidin-3-ol

5-ethynyl-6-
fluoro-4-(8-
fluoro-5-methyl-
2-(((4a8,7aR)-1-

'H NMR (400 MHz, DMSO-
de) 6 ppm = 10.5 - 9.8 (brs,
1H), 7.97 (dd, J=19.1, 5.9 Hz,
1H), 7.46 (t,J = 9.0 Hz, 1H),

methyloctahydro 7.38(d,J=2.5Hz, 1H), 7.23
-4aH- (s, 1H), 4.45 (dd, /=10.9,

9- cyclopenta[b]pyr 6143 54Hz 1H),4.14(d,/=10.8

22 idin-4a- Hz, 1H), 4.04 - 3.58 (m, 5H),
yl)methoxy)-4- 2.68 -2.55 (m, 4H), 2.46 (br
(1,4-oxazepan-4- d,/=28Hz, 1H),2.30-2.22
yD)pyrido[4,3- (m, 1H), 2.19 (s, 3H), 2.1 -
d]pyrimidin-7- 2.0 (m, 2H), 1.91 (s, 3H),
yDnaphthalen-2- 1.87-1.70 (m, 3H), 1.65 -
ol 1.36 (m, SH).
1-(7-(8-ethynyl- "H NMR (400 MHz, DMSO-
7-fluoro-3- de) 6 ppm = 10.19 (br s, 1H),
hydroxynaphthal 8.04 -7.92 (m, 1H), 7.53 -

9- en-1-yl)-8- 608 7.37 (m, 2H), 7.34 - 7.14 (m,

23 fluoro-5- 1H), 6.34 (d, /= 1.0 Hz, 1H),
methoxy-2- 4.50(d, /J=10.8 Hz, 2H),

Isomer-1

(((4a8,7aR)-1-
methyloctahydro

4.13 (d,J = 10.8 Hz, 1H),
3.96 - 3.76 (m, SH), 3.67 -
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-4aH- 3.59 (m, 1H), 3.19-3.11 (m,
cyclopenta[b]pyr 1H), 2.72 (brd, J=5.0 Hz,
idin-4a- 1H), 2.31 -2.25 (m, 1H), 2.22
yl)methoxy)pyri (s, 3H),2.16 -2.02 (m, 1H),
do[4,3- 1.95-1.80 (m, 4H), 1.75 -

d]pyrimidin-4-
yl)-3-
(trifluoromethyl)
piperidin-3-ol

1.48 (m, 9H), 1.45 - 1.33 (m,
1H).

4-(2-(((4a8,7aR)-
1-
cyclopropyloctah
ydro-4aH-

cyclopenta[b]pyr
idin-4a-

"H NMR (400 MHz, DMSO-
ds) 6 ppm = 10.21 (br s, 1H),
7.97 (dd, J=9.1, 5.9 Hz, 1H),
7.46 (t,J=9.0 Hz, 1H), 7.38
(d, J=2.5Hz, 1H), 7.23 (s,
1H), 4.45 (dd, J=10.6,4.1

~ Dmethoxy)-8-
o- | T =279 yh y) Hz, 1H), 4.14 (t,J=9.9 Hz,
O N“SY7EN fluoro-5- 655.8
24 O AN o? ) hoxy—4-(1.4 1H), 4.00 (d, J= 5.5 Hz, 1H),
methoxy-4-(1,4-
] Vv Y 3.92-3.77 (m, 9H), 3.76 -
OH oxazepan-4-
. 3.69 (m, 2H), 3.09 - 2.94 (m,
yl)pyrido[4,3-
1H), 2.64- 2.53 (m, 2H), 2.08
d]pyrimidin-7-
-1.91 (m, 3H), 1.73 (dt, J =
yl)-5-ethynyl-6-
6.4,3.4 Hz, 2H), 1.67 - 1.27
fluoronaphthalen
(m, 8H), 0.52 - 0.04 (m, 4H).
-2-ol
4-(5- 'H NMR (400 MHz, DMSO-
(difluoromethox de) 6 ppm = 10.25 (s, 1H),
o]
F ) y)-8-fluoro-2- 7.98(dd,J= 9.1, 5.9 Hz,
o- | I F/)\O \ 4a8,7aR)-1 1H), 7.69 (t, /=713 H
- /NI\\N (((4aS8,7aR)-1- 666.2 ), 7.69 (¢, 3 Hz,
25 O - N//ko/g 1 | methyloctahydro 1H), 7.48 (t,J = 9.1 Hz, 1H),
~N
F H | _4aH- 7.41(d, J=2.8 Hz, 1H), 7.26
OH
cyclopenta[b]pyr (d,/J=2.5Hz, 1H), 446 (d,J
idin-4a- =11.0 Hz, 1H), 4.17 (dd, J =
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yl)methoxy)-4-
(1,4-oxazepan-4-
yl)pyrido[4,3-
d]pyrimidin-7-
yl)-5-ethynyl-6-

10.8, 5.0 Hz, 1H), 4.11 - 4.09
(m, 1H), 3.98 - 3.82 (m, 6H),
3.76 - 3.64 (m, 2H), 2.76 -
2.65 (m, 1H), 2.48 - 2.42 (m,
1H), 2.27 - 2.21 (m, 1H), 2.17

fluoronaphthalen (s, 3H), 2.09 - 2.00 (m, 2H),

-2-ol 1.88 - 1.68 (m, 2H), 1.65 -
1.45 (m, 7H), 1.45 - 1.35 (m,
1H).

(R)-1-(7-(8-

ethynyl-7-fluoro-
3-

'H NMR (400 MHz, DMSO-

hydroxynaphthal ds) 0 ppm = 10.26 - 10.08 (m,
en-1-yl)-8- 1H), 8.00 - 7.94 (m, 1H), 7.51
fluoro-5- -7.43 (m, 1H), 7.39(d, J =
methoxy-2- 2.5Hz, 1H), 7.29 - 7.21 (m,
(((4aS,7aR)-1- 1H), 5.06 - 4.98 (m, 1H), 4.51
9- methyloctahydro 623 | 4.08 (m, 5H), 4.05 (s, 1H),
26 -4aH- 3.98-3.82(m, 3H), 3.71 -
cyclopenta[b]pyr 3.56 (m, 2H), 3.19 - 3.07 (m,
on idin-4a- 2H), 271 (brd, J=2.4 Hz,
yl)methoxy)pyri 1H), 2.32 -2.19 (m, 4H), 2.12
do[4,3- -1.98 (m, 1H), 1.90 - 1.80
d]pyrimidin-4- (m, 1H), 1.77 - 1.48 (m,
yl)-3- 11H), 1.46 - 1.36 (m, 1H).
(fluoromethyl)pi
peridin-3-ol
(R)-1-(7-(8- 'H NMR (400 MHz, DMSO-
ethynyl-7-fluoro- de) 0 ppm = 10.18 - 10.13 (m,
; 3- 652.2 | 1H),7.97 (dd,J=9.1, 5.9 Hz,

hydroxynaphthal
en-1-yl)-8-

1H), 7.50 - 7.43 (m, 1H), 7.39
(d, J=2.4Hz, 1H), 7.29 -
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fluoro-2- 7.20 (m, 1H), 5.41 - 5.22 (m,
(((2R,7a5)-2- 1H), 5.04 - 4.98 (m, 1H), 4.45
fluorotetrahydro- -4.02 (m, 5H), 3.96 - 3.82

1H-pyrrolizin-
7a(5H)-
yl)methoxy)-5-
methoxypyrido[4
,3-d]pyrimidin-
4-y1)-3-

(m, 4H), 3.71 - 3.56 (m, 2H),
3.20 - 3.06 (m, 4H), 2.95 -
2.83 (m, 1H), 2.22 - 1.97 (m,
4H), 1.93 - 1.55 (m, 6H).

(fluoromethyl)pi
peridin-3-ol
5-ethynyl-6-
fluoro-4-(8-
fioras 'H NMR (400 MHz, DMSO-
uoro-2-
de) 0 ppm = 10.14 (s, 1H),
(((4aS,7aR)-3-
diorot 7.97 (brd, J=3.3 Hz, 1H),
uoro-1-
eyl 7.46 (t,J=9.1 Hz, 1H), 7.39
methyl-
Broctahyd (d,J=2.5Hz, 1H), 7.23 (d, J
0 octahydro-
R () Y =2.5Hz, 1H), 4.92 - 4.70 (m,
o- | ﬁo\ N\N F dalt- 1H), 4.42 - 431 (m, 1H), 4.23
O PP cyclopenta[b]pyr | 651.2
28 O N0 o (brd, J=10.8 Hz, 1H), 4.02
F s | idin-4a-
I § (d,J=3.8Hz, 1H),3.89 (s,
o yhmethoxy)-5- 3H), 3.84 (s, SH), 3.79 - 3.67
methoxy-4-(1,4- T '
Y ) (m, 3H), 2.86 - 2.69 (m, 2H),
oxazepan-4-
I.) 2.45-2.37 (m, 1H), 2.08 -
yl)pyrido[4,3-
2.00 (m, 2H), 1.91 - 1.53 (m,
d]pyrimidin-7- $H)
yDnaphthalen-2- '
ol
0
- (} 5-ethynyl-6- 'H NMR (400 MHz, DMSO-
F 0 N
9- O Z A F fluoro-4-(8- 6512 ds) 6 ppm = 10.16 (s, 1H),
| .
29 PN oé ”’\co fluoro-2- 7.97 (dd, J=9.3, 6.0 Hz, 1H),
H 3

((4aS,7aR)-3-

7.46 (t, J=9.0 Hz, 1H), 7.39
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fluoro-1- (d,/=25Hz, 1H),7.23(d,J
(methyl- =2.5Hz, 1H), 4.94 - 4.67 (m,
d3)octahydro- 1H), 4.46 - 4.29 (m, 1H), 4.11
4aH- (dd, J=10.6, 2.6 Hz, 1H),
cyclopenta[b]pyr 4.01 (s, 1H), 3.93 - 3.81 (m,
idin-4a- 10H), 3.77 - 3.69 (m, 2H),

yl)methoxy)-5-
methoxy-4-(1,4-
oxazepan-4-
yDpyrido[4,3-
d]pyrimidin-7-
yl)naphthalen-2-

2.76 - 2.69 (m, 2H), 2.10 -
1.96 (m, 2H), 1.89 - 1.43 (m,
8H).

ol
4-(7-(8-ethynyl-
7-fluoro-3-
"H NMR (400 MHz, DMSO-
hydroxynaphthal
de) 6 ppm = 10.37 (brs, 1H),
en-1-yl)-8-
7.97(dd, J=9.1, 5.9 Hz, 1H),
fluoro-2-
7.48 (t,J=9.1 Hz, 1H), 7.39
° (((2R,7aS)-2-
Q OH (d,J=2.5Hz, 1H), 7.28 -
F o N fluorotetrahydro-
9- 2 | F o 7.20 (m, 1H), 5.44 - 4.93 (m,
O NN 1H-pyrrolizin- 650.3
30 AP 2H), 4.17 - 3.87 (m, 9H), 3.75
O N | 7a(5H)-
F -3.58 (m, 3H), 3.50 - 3.40
OH yl)methoxy)-5-
. (m, 2H), 3.13 - 2.98 (m, 3H),
methoxypyrido[4
2.87-2.78 (m, 1H), 2.20 -
,3-d]pyrimidin-
1.95 (m, 3H), 1.89 - 1.72 (m,
4-yl)-6-methyl-
3H), 1.15 - 0.93 (m, 3H).
1,4-oxazepan-6-
ol
5-ethynyl-6- 'H NMR (400 MHz, DMSO-
9- fluoro-4-(8- 6450 de) 6 ppm =10.23 - 10.10 (m,
31 fluoro-5- 1H), 7.97 (dd, J=9.3, 5.8 Hz,
methoxy-2- 1H), 7.46 (t,.J = 9.0 Hz, 1H),
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(((4a8,7aR)-1-
methyloctahydro
-4aH-
cyclopenta[b]pyr
idin-4a-
yl)methoxy)-4-
(1,4-oxazocan-4-
yD)pyrido[4,3-
d]pyrimidin-7-
yDnaphthalen-2-

7.39(d,J=2.5 Hz, 1H), 7.24
(d,J=2.5Hz, 1H), 4.42 (dd,
J=10.6, 5.9 Hz, 1H), 431 -
4.23 (m, 1H), 4.15 (dd, J =
10.6, 6.4 Hz, 1H), 4.03 (s,
1H), 4.00 - 3.94 (m, 2H), 3.92
-3.86 (m, 1H), 3.88 (s, 3H),
3.78 - 3.66 (m, 2H), 3.61 -
3.52 (m, 2H), 2.66 - 2.61 (m,
1H), 2.48 - 2.42 (m, 1H), 2.20

32

ol -2.16 (m, 1H), 2.18 (s, 3H),
2.02-1.91 (m, 1H), 1.88 -
1.68 (m, 4H), 1.66 - 1.48 (m,
8H), 1.44 - 1.34 (m, 1H).
5-ethynyl-6-
fluoro-4-(8-
'H NMR (400 MHz, DMSO-
fluoro-2-

(((3R,4aS,7aR)-
3-fluoro-1-
methyloctahydro
-4aH-
cyclopenta[b]pyr
idin-4a-
yl)methoxy)-5-
methoxy-4-(1,4-
oxazepan-4-
yDpyrido[4,3-
d]pyrimidin-7-
yDnaphthalen-2-

ol

649.0

de) 6 ppm =10.12 (s, 1H),
7.97 (dd, J=9.4, 59 Hz, 1H),
7.46 (t,J=9.1Hz, 1H), 7.38
(d,/J=28Hz, 1H), 7.23 (d,J
=2.5Hz, 1H), 492 - 4.68 (m,
1H), 4.43 - 4.33 (m, 1H), 427
-4.20 (m, 1H), 4.06 - 3.97
(m, 1H), 3.92 - 3.81 (m,
10H), 3.81 -3.69 (m, 2H),
2.60-2.72 (m, 2H), 2.26 -
2.19 (m, 3H), 2.10 - 2.00 (m,
2H), 1.91 - 1.54 (m, 8H).
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5-ethynyl-6-
fluoro-4-(8-
'H NMR (400 MHz, DMSO-
fluoro-2-
de) 6 ppm =7.96 (dd, /=93,
(((35,4aS8,7aR)-
5.8 Hz, 1H), 7.46 (t, J=9.1
3-fluoro-1-
Hz, 1H), 7.38 (d, /=2.8 Hz,
methyloctahydro
o> rat] 1H), 7.23 (d, J= 2.8 Hz, 1H),
- a -
F ~o (N 4.92-4.66 (m, 1H), 438 (1, J
9- a E cyclopenta[b]pyr
O NN " - 649.0 |=10.5Hz, 1H),4.17 -4.08
33 Z N/)\O idin-4a-
‘] L NS (m, 1H), 4.01 (dd, J=2.0, 1.0
H | yl)methoxy)-5-
OH Hz, 1H), 3.92 - 3.82 (m,
methoxy-4-(1,4-
10H), 3.77 - 3.70 (m, 2H),
oxazepan-4-
_ 2.72-2.57 (m, 2H), 2.23 (d,
yl)pyrido[4,3-
J=10Hz 3H),2.13 - 1.97
d]pyrimidin-7-
(m, 3H), 1.92 - 1.48 (m, 8H).
yDnaphthalen-2-
ol
'"H NMR (400 MHz, DMSO-
1-(7-(8-ethyl-7-
de) 6 ppm =10.00 - 9.87 (m,
fluoro-3-
1H), 7.82 - 7.69 (m, 1H), 7.40
hydroxynaphthal
-7.27 (m, 2H), 7.16 - 6.99
en-1-yl)-8-
(m, 1H), 6.15 - 5.93 (m, 1H),
fluoro-2-
542 -5.14 (m,1H), 442 -
(2R, 7a$)-2-
4.28 (m, 1H), 4.21 - 4.11 (m,
fluorotetrahydro-
9- 1H), 4.08 - 4.00 (m, 1H), 3.96
1H-pyrrolizin- 692.3
34 -3.83 (m, 4H), 3.67 - 3.54

OH

Isomer-2

7a(5H)-
yl)methoxy)-5-
methoxypyrido[4
,3-d]pyrimidin-
4-y1)-3-
(trifluoromethyl)

piperidin-3-ol

(m, 1H), 3.23 - 3.14 (m, 1H),
3.10 (brdd, J=5.5,3.0 Hz,
2H), 3.04 - 3.01 (m, 1H), 2.92
-2.79 (m, 1H), 2.32 - 2.19
(m, 2H), 2.18 - 1.97 (m, 4H),
1.93 - 1.63 (m, 6H), 0.82 -
0.76 (m, 3H).
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1-(7-(8-ethyl-7-

'"H NMR (400 MHz, DMSO-

fluoro-3- ds) 6 ppm =10.01 - 9.84 (m,
hydroxynaphthal 1H), 7.76 (ddd, /=8.9, 6.1,
en-1-yl)-8- 2.8 Hz, 1H), 7.42 - 7.27 (m,
fluoro-2- 2H), 7.15 - 7.01 (m, 1H), 6.13
((2R,7a8)-2- -5.98 (m, 1H), 5.40 - 5.15
o fluorotetrahydro- (m, 1H), 4.43 - 423 (m, 1H),
s 1H-pyrrolizin- 692.3 | 4.19-4.02 (m, 2H), 4.00 -
7a(SH)- 3.81 (m, 4H), 3.67 - 3.51 (m,
OH  isoment yl)methoxy)-5- 1H), 3.24 - 3.13 (m, 1H), 3.09
methoxypyrido[4 (brd, /J=5.8Hz 2H), 3.03 -
,3-d]pyrimidin- 3.01 (m, 1H), 2.90 - 2.75 (m,
4-y1)-3- 1H), 2.32 - 2.18 (m, 2H), 2.17
(trifluoromethyl) -1.97 (m, 4H), 1.94 - 1.66
piperidin-3-ol (m, 6H), 0.85-0.71 (m, 3H).
1-(7-(8-ethynyl-
7-fluoro-3-
"H NMR (400 MHz, DMSO-
hydroxynaphthal
ds) 0 ppm = 10.23 - 10.10 (m,
en-1-yl)-8-
1H), 8.02 - 7.95 (m, 1H), 7.46
fluoro-2- (s, 1H), 7.40 (d, /= 2.8 H
OH S) 2 - 2 = * Z)
oF, (R 7a$)2-
1H), 7.29 (d, J= 2.5 Hz, 1H),
F ~o N fluorotetrahydro-
9- A N F o 6.34 (s, 1H), 5.43 - 5.15 (m,
O NN 1H-pyrrolizin- 688.5
36 NN 1H), 4.55 - 4.44 (m, 1H), 4.13
O N | 7a(5H)-
F -4.04 (m, 2H), 3.95 - 3.80
OH Isomer-1 ylmethoxy)-5-

methoxypyrido[4
,3-d]pyrimidin-
4-y1)-3-
(trifluoromethyl)
piperidin-3-ol

(m, 5H), 3.67 - 3.59 (m, 1H),
3.22-3.05 (m, 4H), 2.87 -
2.79 (m, 1H), 2.21 - 2.02 (m,
4H), 1.93 - 1.67 (m, 6H).
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1-(7-(8-ethynyl-

7-fluoro-3- 'H NMR (400 MHz, DMSO-
hydroxynaphthal de) 6 ppm =10.27 - 10.07
en-1-yl)-8- (brs, 1H), 7.98 (dd, J=9.0,
fluoro-2- 6.0 Hz, 1H), 7.51 - 7.43 (m,
(jfgﬁ (2R,7a8)-2- 1H), 7.41 - 7.37 (m, 1H), 7.30
o F 4\/0 N\ i fluorotetréh?/dro- -7.17 (m, 1H), 6.35 - 6.05
. O N\ | N/)N\O/gg 1H-pyrrolizin- 688.5 | (m, 1H), 5.40 - 5.16 (m, 1H),
O I N | 7a(5H)- 4.56 - 4.42 (m, 1H), 4.17 -
OH Isomer-2 yl)methoxy)-5- 3.94 (m, 3H), 3.89 (s, 3H),
methoxypyrido[4 3.82 (s, 1H), 3.68 - 3.58 (m,
,3-d]pyrimidin- 1H), 3.20 - 3.02 (m, 4H), 2.89
4-y1)-3- -2.78 (m, 1H), 2.19 - 1.95
(trifluoromethyl) (m, 4H), 1.94 - 1.63 (m, 6H).
piperidin-3-ol
5-ethynyl-6- TH NMR (400 MHz, DMSO-
fluoro-4-(8- ds) 6 ppm = 10.15 (s, 1H),
fluoro-5- 7.97(dd, J=9.1, 5.9 Hz, 1H),
methoxy-2- 747 (t,J=9.0Hz, 1H), 7.39
(((4aS,7aR)-1- (d,/=28Hz, 1H),7.23 (d,J
(methyl- =23 Hz, 1H), 443 (brd,J=
d3)octahydro- 10.8 Hz, 1H), 4.19 - 4.09 (m,
9- 4aH- 1H), 4.02 (dd, J=1.9, 1.1 Hz,
38 cyclopenta[b]pyr 17 1H), 3.89 (s, 3H), 3.92-3.80
idin-4a- (m, 6H), 3.77 - 3.70 (m, 2H),

yl)methoxy)-4-
(1,4-oxazepan-4-
yl)pyrido[4,3-
d]pyrimidin-7-
yl)naphthalen-2-

ol

2.68 - 2.62 (m, 1H), 2.47 -
2.41 (m, 1H), 2.29 - 2.20
(m,1H), 2.07 - 2.01 (m, 2H),
1.90 - 1.68 (m, 2H), 1.66 -
1.50 (m, 7H), 1.42 - 1.39 (m,
1H).
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(R)-1-(2-
((1'H,3'H,5'H- 'H NMR (400 MHz, DMSO-
dispiro[cyclopro de) 6 ppm = 10.74 - 9.55 (m,
pane-1,2'- 1H), 7.97 (dd, J=9.2, 5.9 Hz,
pyrrolizine-6',1"- 1H), 7.50 - 7.43 (m, 1H), 7.39
cyclopropan]- (d,/J=2.5Hz, 1H), 7.30 -
7a(7H)- 7.20 (m, 1H), 4.62 - 4.50 (m,
yl)methoxy)-7- 1H), 4.50 - 4.44 (m, 1H), 4.46
9- (8-ethynyl-7- -4.28 (m, 2H), 4.26 - 4.19
39 fluoro-3- 0083 (m, 1H), 3.98 - 3.85 (m, 3H),
) hydroxynaphthal 3.55-3.42 (m, 2H), 3.14 -
en-1-yl)-8- 3.04 (m, 1H), 2.83 - 2.70 (m,
fluoro-5- 4H), 2.11 - 1.96 (m, 1H), 1.93
methoxypyrido[4 -1.86 (m, 2H), 1.83 - 1.75
,3-d]pyrimidin- (m, 2H), 1.72 - 1.50 (m, 3H),
4-y1)-3- 1.20-1.11 (m, 3H), 0.60 -
methylpiperidin- 0.43 (m, 8H).
3-ol
4-(4-(2-0xa-5- 'H NMR (400 MHz, DMSO-
azabicyclo[4.1.0] ds) 6 ppm =10.26 - 10.05 (m,
heptan-5-y1)-8- 1H), 8.02 - 7.93 (m, 1H), 7.46
fluoro-2- (td,/=9.0,2.2 Hz, 1H), 7.39
[°j> (((2R,7a8)-2- (d,J=2.1Hz, 1H), 7.24 (dd,
o F ¢\o N i fluorotetrahydro- J=8.4,24Hz 1H), 541 -
40 O N~ N\/)N\O/ 1H-pyrrolizin- 6182 | 5.18 (m, 1H), 427 - 4.00 (m,

7a(5H)-
yl)methoxy)-5-
methoxypyrido[4
,3-d]pyrimidin-
7-yl)-5-ethynyl-
6-

4H), 3.90 (d, J=5.5 Hz, 3H),
3.84 - 3.64 (m, 3H), 3.60 -
3.39 (m, 2H), 3.19 - 3.00 (m,
3H), 2.89 - 2.78 (m, 1H), 2.19
-1.95 (m, 3H), 1.91 - 1.70
(m, 3H), 0.96 - 0.63 (m, 2H).
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fluoronaphthalen

-2-ol

4-(4-(2-oxa-5-
azabicyclo[4.1.0]
heptan-5-y1)-8-

'H NMR (400 MHz, DMSO-
de) 6 ppm = 10.13 (br s, 1H),
7.97 (t,J = 6.9 Hz, 1H), 7.46

fluoro-5-
(dt, J=9.0,3.0 Hz, 1H), 7.4 -
methoxy-2-
7.4 (m, 1H), 7.23 (dd, J= 7.5,
(((4a8,7aR)-1-
[o:[> ol e 2.3 Hz, 1H),4.43 (dd, J=
methyloctahydro
~ 10.6, 3.4 Hz, 1H), 420 - 4.11
9- -4aH-
628.2 | (m, 1H), 4.06 (d, /= 4.1 Hz,
41 cyclopenta[b]pyr
1H), 3.89 (s, 1H), 3.93 - 3.82
idin-4a-
. (m, 3H), 3.81 - 3.62 (m, 3H),
yl)methoxy)pyri
3.52-3.41 (m, 2H), 3.1-3.2
do[4,3-
o (m, 1H), 2.57 - 2.54 (m, 1H),
d]pyrimidin-7-
2.1-22 (m, 4H),1.83 - 1.55
yl)-5-ethynyl-6-
(m, 2H), 1.5- 1.6 (m, 8H), 0.9
fluoronaphthalen
-0.6 (m, 2H).
-2-ol
(3R)-1-(7-(5- 'H NMR (400 MHz, DMSO-
chloro-6-methyl- de) 6 ppm = 13.29 (brs, 1H),
1H-indazol-4- 7.87(d, J=13.3 Hz, 1H),
y1)-8-fluoro-2- 7.68 (s, 1H), 5.40 - 5.15 (m,
((2R,7a8)-2- 1H), 4.61 - 4.36 (m, 1H), 4.18
OH
. (\/( fluorotetrahydro- -4.09 (m, 1H), 4.07 - 3.91
9- 20 - | 1H-pyrrolizin- (m, 4H), 3.82 - 3.46 (m, 2H),
N= NN 614.2
42 | N P o/gg Ta(5H)- 3.44-3.39 (m, 1H), 3.15 -
N
af yl)methoxy)-5- 3.06 (m, 2H), 3.02 (s, 1H),
methoxypyrido[4 2.90-2.75 (m, 1H), 2.55 (s,
,3-d]pyrimidin- 3H), 2.17 -2.11 (m, 1H), 2.09
4-y1)-3- -1.94 (m, 3H), 1.91 - 1.71
methylpiperidin- (m, 4H), 1.68 - 1.51 (m, 3H),
3-ol 1.09 (d, J=2.3 Hz, 3H).
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Preparation of Intermediate 106: (R)-1-(2, 7-dichloro-8-fluoropyrido[4, 3-d[pyrimidin-4-yl)-3-
methylpiperidin-3-ol

OH

(\/r"Me

N
NXY"SN
|
~
I 7 N)\CI

F

Cc

[0674] To a stirred solution of commercially available 2,4,7-trichloro-8-fluoropyrido[4,3-
d]pyrimidine (1.5 g, 5.9 mmol,) in DCM (24 mL) at 0 °C was added DIPEA (5.2 mL, 30 mmol)
followed by (R)-3-methylpiperidin-3-ol (684 mg, 5.9 mmol) dropwise as a solution in DCM (6
mL). The reaction mixture was stirred at 0 °C for 30 minutes. The reaction mixture was quenched
with water and extracted with DCM. The combined organic layers were washed with brine, dried
over anhydrous magnesium sulfate, filtered, and evaporated under reduced pressure to provide the
crude product. The crude compound was purified by COMBIFLASH™ chromatography
(Teledyne ISO, Lincoln, NE) (24g silica gel column, using 0 to 50% ethyl acetate/hexanes) to
provide (R)-1-(2,7-dichloro-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3-methylpiperidin-3-ol (1.61 g,
4.8 mmol, 82 % yield) as a pale-yellow solid. MS(ESI) m/z: 332.7 [M+H]*. 'H NMR (400 MHz,
CDCls) 6 = 9.08 (s, 1H), 4.64 - 4.54 (m, 1H), 4.48 - 4.39 (m, 1H), 3.36 (d, J=13.5 Hz, 2H), 2.20 -
2.07 (m, 1H), 2.05 - 2.00 (m, 1H), 1.96 - 1.88 (m, 1H), 1.86 - 1.69 (m, 2H), 1.63 - 1.56 (m, 3H).

Preparation of Intermediate 107: (R)-1-(7-chloro-8-fluoro-2-(((4asS, 7aR)- 1-methyloctahydro-
4aH-cyclopentab[pyridin-4a-yl)methoxy)pyrido[4, 3-d[pyrimidin-4-yl)-3-methylpiperidin-3-ol

OH

N
NTSYSN
oo N
. ; ;H Me

[0675] To a stirred solution of (R)-1-(2,7-dichloro-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-
3-methylpiperidin-3-ol (1.61 g, 49 mmol) and ((4a$,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methanol (864 mg, 5.1 mmol) in THF (12 mL) at 0 °C was added
lithium bis(trimetylsilyl)amide (12.2 mL, 1M in THF, 12.2 mmol). The reaction was allowed to
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slowly warm to room temperature and stir overnight. Upon completion, the reaction mixture was
diluted in ethyl acetate and partitioned with saturated aq. NH4Cl and subsequently extracted with
ethyl acetate. The combined organic layers were washed with brine, dried over anhydrous
magnesium sulfate, filtered, and evaporated under reduced pressure to provide the crude product.
The crude compound was purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln,
NE) (40g silica gel column, using 0 to 20% A:B where A = 10% 7N NH3 in MeOH DCM and B =
DCM) to provide (R)-1-(7-chloro-8-fluoro-2-(((4aS,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-3-methylpiperidin-3-ol (1.462
g, 3.15 mmol, 65% yield) as a yellow fluffy solid. MS(ESI) m/z: 464.1 [M+H]". 'H NMR (400
MHz, CDCI3) 6 =8.99 - 8.83 (m, 1H), 4.49 (d, J=10.7 Hz, 1H), 4.45 - 4.35 (m, 2H), 4.33 (d, J=10.7
Hz, 1H), 3.49 - 3.35 (m, 1H), 3.32 - 3.24 (m, 1H), 2.77 - 2.67 (m, 1H), 2.64 - 2.54 (m, 1H), 2.29
(s, 4H), 2.13 - 1.63 (m, 14H), 1.56 - 1.48 (m, 1H), 1.36 (s, 3H).

Preparation of Intermediate 108: 3-bromo-4-isopropylphenol

Me Me
Br

OH

[0676] A 2-dram vial was charged with isobutyric acid (0.136 mL, 1.500 mmol) and N-
hydroxyphthalimide (306 mg, 1.875 mmol). The vial was sealed and purged with nitrogen and the
contents were diluted in anhydrous THF (0.75 mL). To this solution was added N N’-
diisopropylcarbodiimide (0.260 mL, 1.650 mmol) dropwise via syringe. The resulting solution was
allowed to stir at room temperature for 1 hour. A second 2-dram vial was charged with nickel
chloride hexahydrate (95 mg, 0.400 mmol), 2,2"-bipyridine (62.5 mg) and 3-bromo-4-iodophenol
(299 mg, 1.000 mmol). The vial was sealed and purged with nitrogen and the contents were diluted
in NMP (3.75 mL). The contents were allowed to stir until homogenous. A 5 mL ElectraSyn 2.0
(IKA Works, Inc., Wilmington, NC) vial equipped with a stir bar was charged with silver nitrate
(85 mg, 0.500 mmol). The vial was sealed with an ElectraSyn 2.0 cap fitted with a magnesium
anode and a reticulated vitreous carbon cathode. The vial was purged with nitrogen three times and
placed under inert atmosphere. The two solutions containing the acid starting material and the
nickel catalyst were combined and added to the sealed ElectraSyn vial via syringe. The contents

were allowed to undergo electrolysis at 30 mA for 3.0 F/mol. Upon completion, the reaction
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mixture was diluted in ethyl acetate and partitioned between water. The aqueous material was
extracted with ethyl acetate. The combined organic layers were washed with brine, dried over
anhydrous magnesium sulfate, filtered, and evaporated under reduced pressure to provide the crude
product. The crude compound was purified by COMBIFLASH™ chromatography (Teledyne ISO,
Lincoln, NE) (24g silica gel column, using 0 to 5% ethyl acetate/hexanes) to provide 3-bromo-4-
isopropylphenol (24 mg, 0.110 mmol, 11% yield) as a clear colorless oil. 'H NMR (400 MHz,
CDCls) 6 = 7.16 (d, J=8.5 Hz, 1H), 7.07 (d, J=2.8 Hz, 1H), 6.79 (dd, J=8.5, 2.5 Hz, 1H), 3.31 (s,
1H), 1.25 - 1.21 (m, 6H).

Preparation of Intermediate 109: 4-isopropyl-3-(4,4,5,5-tetramethyl-1, 3, 2-dioxaborolan-2-
yl)phenol

Me
Me Me(')/g:e
Me
B<
O Me
OH

[0677] A 2-dram vial was charged with 3-bromo-4-isopropylphenol (12.1 mg, 0.056
mmol), 4,4,4°,4°,5,5,5”,5 -octamethyl-2,2°-bi(1,3,2-dioxaborolane) (28.3 mg, 0.112 mmol), (1,1'-
bis(diphenylphosphino)ferrocene)palladium(Il) dichloride (4.1 mg, 0.006 mmol), and potassium
acetate (16.4 mg, 0.167 mmol). The vial was sealed and purged with nitrogen. The contents of the
vial were diluted in 1,4-dioxane (0.279 mL). The reaction mixture was allowed to stir overnight at
90 °C. Upon completion, the reaction mixture was diluted in ethyl acetate and filtered through
celite. The resulting filtrate was concentrated to afford the crude product as a dark brown paste.
The crude material containing 4-isopropyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenol
(40 mg crude, ~35% pure, 96% yield) was used in the subsequent step without any additional
purification. "H NMR (500 MHz, CDCl3) 6 = 7.21 (s, 2H), 6.91 (s, 1H), 3.67 - 3.58 (m, 1H), 1.36
(s, 12H), 1.24 - 1.21 (m, 6H).
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Preparation of Intermediate 110: 3-bromo-4-cyclobutylphenol

Br

OH

[0678] A 2-dram vial was charged with cyclobutanecarboxylic acid (150 mg, 1.500 mmol)
and N-hydroxyphthalimide (306 mg, 1.875 mmol). The vial was sealed and purged with nitrogen
and the contents were diluted in anhydrous THF (0.75 mL). To this solution was added N,N*
diisopropylcarbodiimide (0.260 mL, 1.650 mmol) dropwise via syringe. The resulting solution was
allowed to stir at room temperature for 1 hour. A second 2-dram vial was charged with nickel
chloride hexahydrate (95 mg, 0.400 mmol), 2,2'-bipyridine (62.5 mg) and 3-bromo-4-iodophenol
(299 mg, 1.000 mmol). The vial was sealed and purged with nitrogen and the contents were diluted
in NMP (3.75 mL). The contents were allowed to stir until homogenous. A 5 mL IKA ElectraSyn
2.0 vial equipped with a stir bar was charged with silver nitrate (85 mg, 0.500 mmol). The vial was
sealed with an IKA FElectraSyn 2.0 cap fitted with a magnesium anode and a reticulated vitreous
carbon cathode. The vial was purged with nitrogen three times and placed under inert atmosphere.
The two solutions containing the acid starting material and the nickel catalyst were combined and
added to the sealed electrasyn vial via syringe. The contents were allowed to undergo electrolysis
at 30 mA for 3.0 F/mol. Upon completion, the reaction mixture was diluted in ethyl acetate and
partitioned between water. The aqueous material was extracted with ethyl acetate. The combined
organic layers were washed with brine, dried over anhydrous magnesium sulfate, filtered, and
evaporated under reduced pressure to provide the crude product. The crude compound was purified
by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln, NE) (24g silica gel column, using
0 to 5% ethyl acetate/hexanes) to provide 3-bromo-4-cyclobutylphenol (28 mg, 0.123 mmol, 12%
yield) as a clear colorless oil. 'H NMR (400 MHz, CDCl3) § = 7.38 - 7.34 (m, 1H), 7.18 - 7.13 (m,
1H), 6.76 - 6.74 (m, 1H), 3.91 - 3.68 (m, 1H), 2.47 (br d, J=8.5 Hz, 2H), 2.21 - 2.11 (m, 2H), 2.10
-2.00 (m, 1H), 1.95 - 1.84 (m, 1H).
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Preparation of Intermediate 111: 4-cyclobutyl-3-(4,4,5,5-tetramethyl- 1,3, 2-dioxaborolan-2-
yl)phenol

Me
Me

9
B- Me
O Me

OH

[0679] A 2-dram vial was charged with 3-bromo-4-cyclobutylphenol (20.0 mg, 0.078
mmol), 4,4,4',4'5,5,5',5 -octamethyl-2,2'-bi(1,3,2-dioxaborolane) (39.5 mg, 0.156 mmol), (1,1'-
bis(diphenylphosphino)ferrocene)palladium(Il) dichloride (5.7 mg, 0.008 mmol), and potassium
acetate (22.9 mg, 0.233 mmol). The vial was sealed and purged with nitrogen. The contents of the
vial were diluted in 1,4-dioxane (0.4 mL). The reaction mixture was allowed to stir overnight at 90
°C. Upon completion, the reaction mixture was diluted in ethyl acetate and filtered through celite.
The resulting filtrate was concentrated to afford the crude product as a dark brown paste. The crude
material containing 4-cyclobutyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenol (50 mg

crude, ~40% pure, 85% yield) was used in the subsequent step without any additional purification.

Preparation of Intermediate 112: 4-(bicyclo[1. 1. 1 [pentan-1-yl)-3-bromophenol

Br

OH

[0680] A 2-dram vial was charged with bicyclo[1.1.1]pentane-1-carboxylic acid (100 mg,
0.892 mmol) and N-hydroxyphthalimide (182 mg, 1.115 mmol). The vial was sealed and purged
with nitrogen and the contents were diluted in anhydrous THF (0.75 mL). To this solution was
added N, N “diisopropylcarbodiimide (0.154 mL, 0.891 mmol) dropwise via syringe. The resulting
solution was allowed to stir at room temperature for 1 hour. A second 2-dram vial was charged
with nickel chloride hexahydrate (42.2 mg, 0.178 mmol), 2,2"-bipyridine (27.9 mg) and 3-bromo-
4-iodophenol (400 mg, 1.338 mmol). The vial was sealed and purged with nitrogen and the contents
were diluted in NMP (3.75 mL). The contents were allowed to stir until homogenous. A 5 mL IKA
ElectraSyn 2.0 vial equipped with a stir bar was charged with silver nitrate (76 mg, 0.446 mmol).
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The vial was sealed with an IKA ElectraSyn 2.0 cap fitted with a magnesium anode and a
reticulated vitreous carbon cathode. The vial was purged with nitrogen three times and placed
under inert atmosphere. The two solutions containing the acid starting material and the nickel
catalyst were combined and added to the sealed electrasyn vial via syringe. The contents were
allowed to undergo electrolysis at 30 mA for 3.0 F/mol. Upon completion, the reaction mixture
was diluted in ethyl acetate and partitioned between water. The aqueous material was extracted
with ethyl acetate. The combined organic layers were washed with brine, dried over anhydrous
magnesium sulfate, filtered, and evaporated under reduced pressure to provide the crude product.
The crude compound was purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln,
NE) (24g silica gel column, using 0 to 5% ethyl acetate/hexanes) to provide 4-
(bicyclo[1.1.1]pentan-1-yl)-3-bromophenol (38 mg, 0.161 mmol, 18% yield) as a clear colorless
oil. 'HNMR (400 MHz, CDCl3) 6 = 7.07 - 7.00 (m, 2H), 6.75 - 6.70 (m, 1H), 2.55 - 2.53 (m, 1H),
2.26 (s, 6H).

Preparation of Intermediate 113: 4-(bicyclo[1.1.1 [pentan-1-yl)-3-(4,4,5, 5-tetramethyl-1,3, 2-
dioxaborolan-2-yl)phenol

Me
Buy \ Me
O Me

OH

[0681] A 2-dram vial was charged with 4-(bicyclo[1.1.1]pentan-1-yl)-3-bromophenol (38
mg, 0.159 mmol), 4,4,4".4",5,5,5,5 -octamethyl-2,2'-bi(1,3,2-dioxaborolane) (50.4 mg, 0.199
mmol), (1,1'-bis(diphenylphosphino)ferrocene)palladium(Il) dichloride (11.6 mg, 0.016 mmol),
and potassium acetate (46.8 mg, 0.477 mmol). The vial was sealed and purged with nitrogen. The
contents of the vial were diluted in 1,4-dioxane (0.795 mL). The reaction mixture was allowed to
stir overnight at 90 °C. Upon completion, the reaction mixture was diluted in ethyl acetate and
filtered through celite. The resulting filtrate was concentrated to afford the crude product as a dark
brown paste. The crude material containing 4-(bicyclo[1.1.1]pentan-1-yl)-3-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenol (37 mg crude, 81% yield) was used in the subsequent step without
any additional purification. 'H NMR (500 MHz, CDCl3) § = 7.17 - 6.97 (m, 2H), 6.77 (br d, J=8.7
Hz, 1H), 2.22 - 2.17 (m, 1H), 2.07 (s, 6H), 1.30 (s, 12H).
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Example 10-1

(3R)-1-(2-{[(4aS, 7aR)-1-methyl-octahydro- 1 H-cyclopenta b [pyridin-4a-yl[methoxy}-8-fluoro-7-
(3-hydroxynaphthalen-1-yl)pyrido[4, 3-d[pyrimidin-4-yl)-3-methylpiperidin-3-ol

[0682] To a 1-dram vial equipped with a stir bar was added (R)-1-(7-chloro-8-fluoro-2-
(((4a8,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-4-yl)-3-methylpiperidin-3-ol (20 mg, 0.043 mmol), 4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)naphthalen-2-ol (14 mg, 0.052 mmol), 1,1'-
bis(diphenylphosphino)ferrocene)palladium(Il) dichloride (3.2 mg, 0.004 mmol) and sodium
carbonate monohydrate (16 mg, 0.130 mmol) directly as solids. The vial was sealed with a
polytetrafluoroethylene (PTFE) cap and purged with nitrogen three times. The contents were
diluted in 1,4-dioxane (0.345 mL) and water (0.086 mL) and the resulting suspension was allowed
to warm to 90 °C and stir overnight. Upon completion, the reaction mixture was diluted in ethyl
acetate, partitioned between water and subsequently extracted with ethyl acetate. The combined
organics were washed with brine, dried over magnesium sulfate, filtered, and concentrated under
reduced pressure to afford the crude product as a brown oil. The crude material was purified via
preparative Reverse Phase chromatography with the following conditions: Column: XBridge C18,
19 mm x 200 mm, 5 um particles; Flow Rate: 20 mL/min; Column Temperature: 25 °C. Mobile
phase A: acetonitrile/water (5:95) with 10 mM ammonium acetate; Mobile phase B:
acetonitrile/water (95:5) with 10 mM ammonium acetate; Gradient = 0 (min)-15% B, 20-55% B,
20.1-100% B, 24-100% B. Fraction collection was triggered by MS (ESI +). Fractions containing
the desired product were combined and dried via centrifugal evaporation to afford (3R)-1-(2-
{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b|pyridin-4a-yl jmethoxy } -8-fluoro-7-(3-
hydroxynaphthalen-1-yl)pyrido[4,3-d]pyrimidin-4-y1)-3-methylpiperidin-3-ol (11.9 mg, 0.021
mmol, 48%). MS(ESI) m/z: 572.1 [M+H]". TH NMR (500 MHz, DMSO-d6) & = 9.30 (s, 1H), 7.81
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(d, J=8.4 Hz, 1H), 7.55 (s, 1H), 7.45 (s, 1H), 7.35 - 7.21 (m, 3H), 4.56 - 4.44 (m, 1H), 4.42 -4.32
(m, 1H), 4.23 - 4.13 (m, 1H), 4.12 - 4.03 (m, 1H), 3.64 - 3.53 (m, 1H), 3.18 (s, 2H), 2.43 - 2.09 (m,
3H), 2.09 - 1.98 (m, 1H), 1.91 (s, 2H), 1.96 - 1.80 (m, 1H), 1.79 - 1.36 (m, 12H), 1.19 (s, 3H).

d]pyrimidin-4-yl)-3-
methylpiperidin-3-ol

Table 7
LCMS ]
# Structure 1UPAC MiH) H NMR
'H NMR (500 MHz,
IDMSO-ds) 6 ppm = 9.15
(d, J=4.5 Hz, 1H), 7.22 -
(3R)-1-(2-{[(4aS,7aR)-1-
7.17 (m, 1H), 6.81 - 6.7
methyl-octahydro-1H-
o (m, 1H), 6.56 (s, 1H),
OH cyclopenta[b]pyridin-4a-
@-'Me U4.60 - 4.44 (m, 1H), 4.35
N yl|methoxy }-8-fluoro-7-
oo e 564.2 | 4.14 (m, 2H), 4.12 -
10-2 NTON [5-hydroxy-2-(propan-2-
/ N/J\OA(F ) IN—_— 4.03 (m, 1H), 4.02 - 3.92
M en rido[4,3-
F L (m, 1H), 382 (s, 1H),
OH d]pyrimidin-4-yl)-3-
o 3.74 - 3.39 (m, 1H), 3.08
methylpiperidin-3-ol
(s, 2H), 3.07 - 2.96 (m,
1H), 2.77 - 2.54 (m, 4H),
.25 - 132 (m, 14H),
1.22 - 0.86 (m, 8H)
'H NMR (500 MHz,
DMSO-ds) é ppm = 9.23
(3R)-1-(2-{[(4aS,7aR)-1- (d, 1=3.3 Hz, 1H), 7.30
methyl-octahydro-1H- (d, J=8.6 Hz, 1H), 6.88
(\/r'oll\ljle cyclopenta[b]pyridin-4a- (dd, J=8.4, 2.4 Hz, 1H),
N yllmethoxy }-7-(2- 6.69 (s, 1H), 4.67 - 4.56
103 NS \)N\ cyclobutyl-5- 576.2 |(m, 1H), 441 - 424 (m,
N 2
r O&“Nehydroxyphenyl)-& DH), 4.21 - 4.04 (m, 1H),
OH fluoropyrido[4,3- 3.90 (s, 1H), 3.81 - 3.67

(m, 1H), 3.60 - 3.53 (m,
1H), 3.41 - 3.26 (m, 1H),
3.22 - 3.04 (m, 2H), 3.00

L 2.66 (m, 4H), 2.35 -
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354 -
, LCMS I
# Structure IUPAC M H) H NMR
1.57 (m, 19H), 1.55 -
143 (m, 1H), 118 (s,
3H)
'"H NMR (500 MHz,
DMSO-ds) 6 ppm = 9.27
L 9.16 (m, 1H), 7.13 -
7.10 (m, 1H), 6.85 - 6.78
(m, 1H), 6.60 (d, J=2.3
(3R)-1-(2-{[(4aS,7aR)-1-
Hz, 1H), 4.68 - 4.57 (m,
methyl-octahydro-1H-
- 1H), 4.41 - 4.23 (m,
OH cyclopenta[b]pyridin-4a-
"'Me DH), 4.20 - 4.12 (m,
N yl]methoxy }-7-(2-
1H), 4.10 - 4.01 (m,
10-4 NI\ =N {bicyclo[1.1.1]pentan-1- 588.3
P N/)\O/&WN -hydromyhenyy s 1H), 3.91 (s, 1H), 3.80 -
. -5-hydroxyphenyl)-8-
F y Mo ST TIOXYPRCEY 3.68 (m, 1H), 3.61 - 3.50
OH fluoropyrido[4,3-
(m, 1H), 3.49 - 3.31 (m,
d]pyrimidin-4-yl)-3-
1H), 3.17 (s, 2H), 2.90
methylpiperidin-3-ol
L 2,68 (m, 3H), 238 -
1.69 (m, 12H), 1.69 -
1.66 (m, 6H), 1.56 - 1.42
(m, 1H), 1.23 - 1.13 (m,
3H)
'H NMR (500 MHz,
5-(2-{[(42S,7aR)-1-
IDMSO-ds) 6 ppm =9.25
methyl-octahydro-1H-
o 1 blpyridind (s, 1H), 8.40 (s, 1H),
cyclopenta rndin-4a-
(e yelop by 8.30 - 8.22 (m, 1H), 8.13
N yl|methoxy }-8-fluoro-4-
P L 7.84 (m, 1H), 6.75 (br
10-5 S [(3R)-3-hydroxy-3- 573.1
NN N o N e d, /=92 Hz, 1H), 4.71 -
/. +, Meimethylpiperidin-1-
Y Ipyridof4 3-d]pyrimid: 4.13 (m, 3H), 4.10 - 4.01
rido[4,3-d]pyrimidin-
T Py Py (m, 1H), 3.91 (s, 1H),
7-y1)-1-(difluoromethyl)-
. o 3.80 - 3.49 (m, 1H), 3.17
1,2-dihydropyridin-2-one
(s, 3H), 3.01 - 2.87 (m,
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# Structure IUPAC M H) H NMR
1H), 2.86 - 2.71 (m,
3H), 2.05 - 1.94 (m,
2H), 1.92 - 1.59
(m, 11H), 1.56 - 1.45
(m, 1H), 1.17 (s, 3H)
TH NMR (500 MHz,
IDMSO-ds) 6 ppm = 9.36
L 9.30 (m, 1H), 8.45 -
8.37 (m, 1H), 8.25 - 7.94
4-(2-{[(4aS,7aR)-1-
(m, 1H), 7.89 - 7.77 (m,
methyl-octahydro-1H-
- DH), 7.75 - 7.67 (m,
cyclopenta[b]pyridin-4a-
I?H 1H), 7.61 - 7.52
(\/( Me yllmethoxy }-8-fluoro-4-
N (m, 1H), 4.69 - 4.58 (m,
A [(3R)-3-hydroxy-3-
10-6 N o 623.1 [IH), 4.47 - 4.05 (m,
Z SN o N, [methylpiperidin-1-
L Ve {pyridofd 3-dlpyrimid 3H), 4.00 - 3.84 (m,
rido[4,3-d]pyrimidin-
Py . Py 1H), 3.80 - 3.25 (m,
7-yl)-2-(difluoromethyl)-
o DH), 3.22 - 2.92 (m,
1,2-dihydroisoquinolin-1-
DH), 2.86 - 2.70 (m,
one
BH), 2.31 - 1.92 (m,
3H), 1.91 - 1.59 (m,
10H), 1.56 - 1.43 (m,
1H), 1.19 (s, 3H)
(3R)-1-(2-{[(4aS,7aR)-1- 'H NMR (500 MHz,
methyl-octahydro-1H- IDMSO-ds) 6 ppm = 9.41
cyclopenta[b]pyridin-4a- - 9.27 (m, 1H), 8.31 (s,
OH
(Nj"'Me ylmethoxy }-7-[1- PH), 8.21 - 7.80 (m,
10-7 (difluoromethoxy)isoquin | 623.1 HWH), 4.70 - 4.04 (m,

olin-4-yl1]-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl)-3-
methylpiperidin-3-ol

4H), 4.00 - 3.56 (m,
1H), 3.42 -3.27 (m,
1H), 3.19 - 2.92 (m,
DH), 2.87 - 2.70 (m,
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Structure

IUPAC

LCMS
(M+H)"

H NMR

3H), 2.33 - 1.58 (m,
15H), 1.55 - 1.43 (m,
1H), 1.19 (s, 3H)

CF;

10-8

4-(2-{[(4aS,7aR)-1-
methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-
yl|methoxy }-8-fluoro-4-
[(3R)-3-hydroxy-3-

methylpiperidin-1-
e

yl]pyrido[4,3-d]pyrimidin-
7-y1)-2-(difluoromethyl)-
6-(trifluoromethyl)-1,2-

dihydroisoquinolin-1-one

691.2

10-9

(3R)-1-(2-{[(4aS,7aR)-1-
methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-
yl]methoxy }-7-[1-
(difluoromethoxy)-6-

y o.& ) (trifluoromethyl)isoquinoli
F H‘Me

n-4-yl]-8-
fluoropyrido[4,3-
d]pyrimidin-4-yl1)-3-

methylpiperidin-3-ol

691.2

Preparation of Intermediate 114: (R)-1-(7-bromo-2-chloro-8-fluoroquinazolin-4-yl)-3-

methylpiperidin-3-ol

OH

(\/r"Me

N

=N
N/)\CI

Br
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[0683] To a stirred solution of commercially available 7-bromo-2,4-dichloro-8-
fluoroquinazoline (1.5 g, 5.1 mmol,) in DCM (20 mL) at 0 °C was added DIPEA (4.3 mL, 253
mmol) followed by (R)-3-methylpiperidin-3-ol (584 mg, 5.1 mmol) dropwise as a solution in DCM
(5 mL). The reaction mixture was stirred at 0 °C for 30 minutes. The reaction mixture was
quenched with water and extracted with DCM. The combined organic layers were washed with
brine, dried over anhydrous magnesium sulfate, filtered, and evaporated under reduced pressure to
provide the crude product. The crude compound was purified by COMBIFLASH™
chromatography (Teledyne ISO, Lincoln, NE) (24g silica gel column, using 0 to 50% ethyl
acetate/hexanes) to provide (R)-1-(7-bromo-2-chloro-8-fluoroquinazolin-4-yl)-3-methylpiperidin-
3-o0l (1.51 g, 4.1 mmol, 80 % yield) as a pale-yellow solid. MS(ESI) n2/z: 373.7 [M+H]*. 'H NMR
(400 MHz, CDCl3) 6 = 7.74 - 7.68 (m, 1H), 7.60 - 7.51 (m, 1H), 4.40 - 4.21 (m, 2H), 3.42 - 3.29
(m, 1H), 3.27 - 3.19 (m, 1H), 2.11 - 2.01 (m, 1H), 1.96 - 1.86 (m, 1H), 1.81 - 1.62 (m, 2H), 1.35
(s, 3H).

Preparation of Intermediate 115: (R)-1-(7-bromo-8-fluoro-2-(((4aS, 7aR)-1-methyloctahydro-
4aH-cyclopentalb [pyridin-4a-yl)methoxy)quinazolin-4-yl)-3-methylpiperidin-3-ol

OH
O
N
=N
Br N/)\O N.
F H Me
[0684] To a stirred solution of (R)-1-(7-bromo-2-chloro-8-fluoroquinazolin-4-yl)-3-

methylpiperidin-3-ol  (1.51 g, 41 mmol) and ((4aS,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methanol (716 mg, 4.2 mmol) in THF (10 mL) at room temperature
was added lithium bis(trimetylsilyl)amide (10.1 mL, IM in THF, 10.1 mmol). The reaction was
allowed to slowly warm to 90 °C and stir overnight. Upon completion, the reaction mixture was
diluted in ethyl acetate and partitioned with saturated aq. NH4Cl and subsequently extracted with
ethyl acetate. The combined organic layers were washed with brine, dried over anhydrous
magnesium sulfate, filtered, and evaporated under reduced pressure to provide the crude product.
The crude compound was purified by COMBIFLASH™ chromatography (Teledyne ISO, Lincoln,
NE) (40g silica gel column, using 0 to 25% A:B where A = 10% 7N NH3 in MeOH DCM and B =
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DCM) to provide (R)-1-(7-bromo-8-fluoro-2-(((4aS,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)quinazolin-4-yl)-3-methylpiperidin-3-ol (973 mg, 2.9 mmol,
48% yield) as a yellow fluffy solid. MS(ESI) m/z: 508.9 [M+H]". '"H NMR (400 MHz, CDCl3) J =
7.63 - 7.54 (m, 1H), 7.39 - 7.32 (m, 1H), 4.53 - 4.4 (m, 1H), 4.30 - 4.16 (m, 3H), 3.73 - 3.63 (m,
1H), 3.40 - 3.24 (m, 1H), 3.23 - 3.08 (m, 1H), 2.79 - 2.52 (m, 2H), 2.29 (s, 4H), 2.04 - 1.62 (m,
13H), 1.34 (s, 3H).

FExample 11-1

(3R)-1-(2-{[(4aS, 7aR)-1-methyl-octahydro-1H-cyclopenta[b [pyridin-4a-yl[methoxy}-8-fluoro-7-
(3-hydroxynaphthalen-1-yl)quinazolin-4-yl)-3-methylpiperidin-3-ol
OH

(\/(-"Me

N
L
R
F HMe

OH

[0685] To a 1-dram vial equipped with stir bar was (R)-1-(7-bromo-8-fluoro-2-
(((4aS, 7aR)-1-methyloctahydro-4aH-cyclopenta[b Jpyridin-4a-yl)methoxy)quinazolin-4-yl)-3-

methylpiperidin-3-ol (20 mg, 0.039 mmol), 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDnaphthalen-2-ol (12.8 mg, 0.047 mmol), (1,1'-bis(diphenylphosphino)ferrocene)palladium(II)
dichloride (2.9 mg, 0.004 mmol) and sodium carbonate monohydrate (14.7 mg, 0.118 mmol)
directly as solids. The vial was sealed with a PTFE cap and purged with nitrogen three times. The
contents were diluted in 1,4-dioxane (0.345 mL) and water (0.086 mL) and the resulting suspension
was allowed to warm to 90 °C and stir overnight. Upon completion, the reaction mixture was
diluted in ethyl acetate, partitioned between water and subsequently extracted with ethyl acetate.
The combined organics were washed with brine, dried over magnesium sulfate, filtered, and
concentrated under reduced pressure to afford the crude product as a brown oil. The crude material
was purified via preparative Reverse Phase chromatography with the following conditions:
Column: XBridge C18, 19 mm x 200 mm, 5 um particles; Flow Rate: 20 mL/min; Column

Temperature: 25 °C. Mobile phase A: acetonitrile/water (5:95) with 10 mM ammonium acetate;

Mobile phase B: acetonitrile/water (95:5) with 10 mM ammonium acetate; Gradient = 0 (min)-
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11% B, 51% B, 20.1-100% B, 24-100% B. Fraction collection was triggered by MS (ESI +).

Fractions containing the desired product were combined and dried via centrifugal evaporation to

provide (3R)-1-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl methoxy }-8-

fluoro-7-(3-hydroxynaphthalen-1-yl)quinazolin-4-yl)-3-methylpiperidin-3-ol

(130 mg, 0.021

mmol, 55%). MS(ESI) m/z: 571.2 [M+H]". 1H NMR (500 MHz, DMSO-d6) d = 8.05 - 7.97 (m,
1H), 7.85 - 7.78 (m, 1H), 7.49 - 7.36 (m, 2H), 7.36 - 7.29 (m, 1H), 7.29 - 7.20 (m, 3H), 7.14 - 7.09
(m, 1H), 4.64 - 4.54 (m, 1H), 4.37 - 4.24 (m, 1H), 4.21 - 4.10 (m, 1H), 3.99 - 3.88 (m, 1H), 3.79 -
3.70 (m, 1H), 3.55 - 3.30 (m, 1H), 3.18 (s, 3H), 3.16 - 3.02 (m, 1H), 2.88 - 2.69 (m, 3H), 2.34 -

1.42 (m, 13H), 1.18 (s, 3H).

Table 8

# Structure

TUPAC

LCMS

(M+H)"

'H NMR

(3R)-1-(2-{[(4a8S,7aR)-1-
methyl-octahydro-1H-
cyclopenta[b]pyridin-4a-

'H NMR (500 MHz,
IDMSO-ds) 6 ppm =7.72
- 7.61 (m, 1H), 7.12 -
7.00 (m, 1H), 6.93 - 6.84
(m, 1H), 6.67 - 6.59 (m,
1H), 6.38 - 6.30 (m,

vl]methoxy }-7-(2-

®lcyclobutyl-5-

hydroxyphenyl)-8-

yl]methoxy }-8-fluoro-7- 563.4 |1H), 4.36 - 4.14 (m,
[5-hydroxy-2-(propan-2- 1H), 3.98 - 3.76 (m,
eyl)phenyl]quinazolin—4— 2H), 3.73 - 3.53 (m,
v1)-3-methylpiperidin-3- 1H), 2.50 - 2.37 (m,
ol 0H), 2.26 - 2.19 (m,
1H), 1.96 (s, 3H), 1.84 -
1.11 (m, 18H), 1.03 -
0.72 (m, 8H)
'H NMR (500 MHz,
(3R)-1-(2-{[(4aS,7aR)-1-
o IDMSO-ds) 6 ppm = 7.97
(\/( Me methyl-octahydro-1H-
N o - 7.84 (m, 1H), 7.31 (d,
> cyclopenta[b]pyridin-4a-
11-3 5754 (=8.5Hz, 1H), 7.17 -

7.07 (m, 1H), 6.91 - 6.80
(m, 1H), 6.63 - 6.49 (m,

1H), 4.75 -
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fluoroquinazolin-4-yl)-3-

methylpiperidin-3-ol

4.49 (m, 2H), 4.30 (br d,
1=11.0 Hz, 1H), 4.20 -
4.02 (m, 2H), 3.93 - 3.82
(m, 1H), 3.80 - 3.68 (m,
1H), 3.16 - 3.07 (m,
0H), 3.02 - 2.90 (m,
1H),

2.86 - 2.72 (m, 3H), 2.33
- 223 (m, 1H), 2.20 -
2.09 (m, 1H), 1.65 (br
m, 17H), 1.57 - 1.46 (m,
1H), 1.17 (s, 3H)
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Scheme: 4: Preparation of Compound 12-1
Preparation of Intermediate 2: 2, 7-dichloro-8-fluoro-5-methoxy-4-(2,2, 2-
trifluoroethoxy)pyrido[4,3-d]pyrimidine
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Preparation of Intermediate 116: 2, 7-dichloro-8-fluoro-5-methoxy-4-(2,2,2-
trifluoroethoxy)pyrido[4,3-d[pyrimidine

To a stirred suspension of 2,4, 7-trichloro-8-fluoro-5-methoxypyrido[4,3-d]pyrimidine (2.0
g, 7.08 mmol) and molecular sieves (250 mg) in THF (40 mL) at 0 °C were added DIPEA (2.47
mL, 14.16 mmol) and 2,2,2-trifluoroethan-1-ol (3.06 mL, 42.5 mmol) with an interval of 5 min.
The resulting solution was gradually warmed up to room temperature over a period of 18 h. The
reaction mixture was quenched with water and extracted with ethyl acetate (100 mL). The organic
layer was washed with brine, dried over anhydrous sodium sulfate, filtered and evaporated under
reduced pressure to provide 2,7-dichloro-8-fluoro-5-methoxy-4-(2,2,2-trifluoroethoxy)pyrido[4,3-
d]pyrimidine (1.8 g, 3.74 mmol, 52.9 % yield) as a pale-yellow solid, which was taken to the next
step without further purification. MS(ESI) m/z: 345.9 [M+H]".

Preparation of Intermediate 117: 7-chloro-8-fluoro-5-methoxy-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b [pyridin-4a-yl)methoxy)-4-(2, 2, 2-trifluoroethoxy)pyrido[4, 3-
d[pyrimidine
CF3

117

To a stirred solution of 2 7-dichloro-8-fluoro-5-methoxy-4-(2,2,2-trifluoroethoxy)
pyrido[4,3-d] pyrimidine (Intermediate 116, 1.8 g, 2.60 mmol) in THF (20 mL) at room
temperature, were added ((4aS,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)
methanol (0.44 g, 2.60 mmol), molecular sieves (250 mg) and DIPEA (1.36 mL, 7.80 mmol). The
reaction mixture was stirred at room temperature over a period of 15 h. Then, the reaction mixture
was filtered, evaporated under reduced pressure to get a crude residue, which was purified by silica
gel column chromatography using COMBIFLASH instrument (40 g REDISEP™ column, 80 to
100% EtOAc - pet ether) to provide 7-chloro-8-fluoro-5-methoxy-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)-4-(2,2,2-trifluoroethoxy)pyrido[4,3-
d]pyrimidine (400 mg, 0.83 mmol, 32.1 % yield) as an off white solid. MS(ESI) m/z: 479.3
(M+H)".
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Preparation of Intermediate 118: 8-fluoro-7-(7-fluoro-3-(methoxymethoxy)-8-
((triisopropylsilyl)ethynyl)naphthalen-1-yl)-5-methoxy-2-(((4asS, 7aR)- 1 -methyloctahydro-4aH-
cyclopentafb[pyridin-4a-yl)methoxy)-4-(2, 2, 2-trifluoroethoxy)pyrido[4, 3-dpyrimidine

118

To a stirred solution of 7-chloro-8-fluoro-5-methoxy-2-(((4aS,7aR)-1-methyloctahydro-
4aH-cyclopenta[b]pyridin-4a-yl)methoxy)-4-(2,2,2-trifluoroethoxy)pyrido[4,3-d]pyrimidine
(Intermediate 117, 400 mg, 0.835 mmol) in THF (3.4 mL) at room temperature, were added ((2-
fluoro-6-(methoxymethoxy)-8-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)naphthalen-1-
yl)ethynyl)triisopropylsilane (428 mg, 0.83 mmol) and 1.5M potassium phosphate tribasic (1.67
mL, 2.51 mmol) aqueous solution. The reaction mixture was purged with argon and charged with
methanesulfonato(diadamantyl-n-butylphosphino)-2'-amino-1, 1'-biphenyl-2-yl)palladium(II)
dichloromethane adduct, min. 95% [cataCXiumRTM A Palladacycle Gen. 3] (60.80 mg, 0.08
mmol). The resulting solution was purged with argon for additional 3 min and was heated at 65 °C
for 4 h. The reaction mixture was diluted with water and extracted with ethyl acetate. The combined
organic layer was washed with brine, dried over anhydrous sodium sulfate, concentrated under
reduced pressure to get a crude residue, which was purified by silica gel column chromatography
using CombiFlash instrument (12 g REDISEP™ column, 30-80% EtOAc/Pet-ether) to provide 8-
fluoro-7-(7-fluoro-3-(methoxymethoxy)-8-((triisopropylsilyl)ethynyl)-naphthalen-1-yl)-5-
methoxy-2-(((4aS$,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl )methoxy)-4-(2,2,2-
trifluoroethoxy)pyrido[4,3-d]pyrimidine (550 mg, 0.66 mmol, 79 % yield) as a brown solid.
MS(ESI) m/z: 829.3 (M+H)".
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Preparation of Intermediate 119: 8-fluoro-7-(7-fluoro-3-(methoxymethoxy)-8-
((triisopropylsilyl)ethynyl)naphthalen-1-yl)-5-methoxy-2-(((4asS, 7aR)- 1 -methyloctahydro-4aH-
cyclopentafb[pyridin-4a-yl)methoxy)-4-(2, 2, 2-trifluoroethoxy)pyrido[4,3-dpyrimidine

AN
H
119
To a stirred solution of 8-fluoro-7-(7-fluoro-3-(methoxymethoxy)-8-

((triisopropylsilyl)ethynyl)naphthalen-1-yl)-5-methoxy-2-(((4aS,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)-4-(2,2,2-trifluoroethoxy )pyrido[4,3-d]pyrimidine
(Intermediate 118, 550 mg, 0.66 mmol) in DMF (2 mL) was added cesium fluoride (1.01 g, 6.63
mmol) and the reaction mixture was stirred at room temperature for 1 h. The reaction mixture was
diluted with water, and extracted with EtOAc. The organic layer was washed with brine, dried over
anhydrous sodium sulfate, filtered, and concentrated under reduced pressure to get crude 7-(8-
ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-y1)-8-fluoro-5-methoxy-2-(((4aS,7ak)-1-
methyloctahydro-4aH-cyclopenta[b|pyridin-4a-yl)methoxy)-4-(2,2,2-trifluoroethoxy)pyrido[4,3-
d]pyrimidine (400 mg, 0.59 mmol, 90 % yield)) as a brown oil, which was taken to the next step
without further purification. MS(ESTI) m/z: 673.2 [M+H]".

Preparation of Intermediate 120: 7-(8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-yl)-8-
fluoro-5-methoxy-2-(((4asS, 7aR)- I-methyloctahydro-4aH-cyclopenta[b [pyridin-4a-
ylmethoxy)pyrido[4, 3-d]pyrimidin-4-ol

120
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To a stirred solution of 7-(8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-yl1)-8-
fluoro-5-methoxy-2-(((4a$, 7aR)-1-methyloctahydro-4aH-cyclopenta[b ]pyridin-4a-yl ) methoxy)-
4-(2,2,2-trifluoroethoxy)pyrido[4,3-d]pyrimidine (Intermediate 119, 400 mg, 0.595 mmol) in THF
(3 mL)-EtOH (3 mL) at room temperaturewas was added 1M aqueous NaOH solution (2.97 mL,
2.97 mmol) and the resulting reaction mixture was stirred at room temperature for 15 h. The
volatiles were removed under reduced pressure and the crude residue was dissolved in ethyl acetate
(50 ml). The organic layer was washed with water, brine, dried over anhydrous sodium sulfate,
filtered, and concentrated under reduced pressure to provide crude 7-(8-ethynyl-7-fluoro-3-
(methoxymethoxy)naphthalen-1-y1)-8-fluoro-5-methoxy-2-(((4a$,7ak)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-ol (300 mg, 0.508 mmol, 85 %
yield) as an off white solid, which was used in the next step without further purification. MS(ESI)
m/z: 5912 [M+H]".

Preparation of Intermediate 121: (S)-4-(7-(8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-
yI)-8-fluoro-5-methoxy-2-(((4as, 7aR)- 1-methyloctahydro-4aH-cyclopenta[b [pyridin-4a-
yl)methoxy)pyrido[4,3-d ]pyrimidin-4 -yl)-6-methyl-1,4-oxazepan-6-ol

F ~o

N A
O
(J 1
OMOM
121

To a stirred solution of 7-(8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-yl)-8-
fluoro-5-methoxy-2-(((4a$,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-
yl)methoxy)pyrido[4,3-d]pyrimidin-4-ol (Intermediate 120, 300 mg, 0.51 mmol) in acetonitrile (10
mL) at room temperature, were added (5)-6-methyl-1,4-oxazepan-6-ol hydrochloride (128 mg,
0.76 mmol), PyBOP (396 mg, 0.76 mmol) and DIPEA (0.27 mL, 1.52 mmol). The reaction mixture
was heated at 80 °C for 8 h. The reaction mixture was cooled to room temperature, concentrated
under reduced pressure to get a crude residue, which was diluted with ethyl acetate. The organic
layer was washed with water, brine, dried over anhydrous sodium sulfate, filtered and concentrated
under reduced pressure to get crude (5)-4-(7-(8-ethynyl-7-fluoro-3-(methoxymethoxy )naphthalen-
1-yl)-8-fluoro-5-methoxy-2-(((4aS,7aR)-1-methyloctahydro-4aH-cyclopenta[b |pyridin-4a-
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yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-6-methyl-1,4-oxazepan-6-ol (250 mg, 0.35 mmol, 69.9
% yield) as a brown solid, which was used in the next step without further purification. MS(ESI)
m/z: 704.3 [M+H]",

Example 12-1
4-(2-¢[(4aS8, 7aR)- I-methyl-octahydro- 1 H-cyclopenta b [pyridin-4a-yl[methoxy)}-7-(8-ethyl-7-
fluoro-3-hydroxynaphthalen- 1-yl)-8-fluoropyridof4, 3-d[pyrimidin-4-yl)-6-methyl-1,4-oxazepan-
6-ol

0—_ ,OH
CY
F ~No N
=

NN
LA
SRRt
N
F H
OH

12-1

To a stirred solution of (§)-4-(7-(8-ethynyl-7-fluoro-3-(methoxymethoxy)naphthalen-1-
yl)-8-fluoro-5-methoxy-2-(((4aS,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-
yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-6-methyl-1,4-oxazepan-6-ol (Intermediate 121, 250 mg,
0.35 mmol) in ethyl acetate (5 mL) at 0 °C, was added 1M HCI in ethyl acetate (5.33 mL, 5.33
mmol) and the reaction mixture was stirred for 1 h. Then, the volatiles were removed under reduced
pressure (at lower temperature, ~30 °C) and the crude residue was co-evaporated with 1,4-dioxane.
The crude residue was re-dissolved in 1,4-dioxane and neutralized with trimethylamine. The
reaction mixture was concentrated under reduced pressure to get a crude residue, which was
purified by Prep-HPLC [HPLC Method: Preparative column: Gemini NX C18 (250*%21.2*5 ),
Mobile Phase A:10 mm ammonium bicarbonate in water pH-9.5; Mobile Phase B: ACN:MeOH
(1:1) Flow:20ml\min; temperature: 27 °C; Flow rate: 19.0 mL/min; detection: UV at 220 nm.] to
provide (S)-4-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-5-methoxy-2-
(((4a8,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-4-yl)-6-methyl-1,4-oxazepan-6-ol (76 mg, 0.11 mmol, 31.8 % yield) as an off-white
solid. MS(ESI) m/z: 660.3 [M+H]*; 'H NMR (400 MHz, DMSO-ds) é ppm = 9.96 (br s, 1H), 7.95
(dd, J=9.1, 6.0 Hz, 1H), 7.44 (t, /= 8.9 Hz, 1H), 7.36 (d, /= 2.4 Hz, 1H), 7.23 (t,J = 2.8 Hz, 1H),
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5.31-4.95 (m, 1H), 4.44 (d, /= 10.6 Hz, 1H), 4.19 - 4.02 (m, 3H), 3.99 - 3.82 (m, SH), 3.78 - 3.65
(m, 2H), 3.61 - 3.49 (m, 3H), 2.66 - 2.57 (m, 1H), 2.56 - 2.52 (m, 1H), 2.32 - 2.14 (m, 4H), 1.86 -
1.78 (m, 2H), 1.77 - 1.49 (m, 7H), 1.46 - 1.31 (m, 1H), 1.14 - 0.99 (m, 3H).

BIOLOGICAL ACTIVITY

KRASY?P RAF Disruption Assay
[0686] Recombinant GMPPNP-loaded KRAS G12D (5 nM) was treated with compound
at room temperature for 20 minutes in assay buffer (SOmM Tris pH 7.5, 100mM NaCl, ImM
MgCla, 1mM dithiothreitol (DTT), 100pug/ml bovine serum albumin (BSA)). Recombinant GST-
RAF1 RBD (Ras binding domain) (9 nM) was added, followed by the addition of SA-Tb (0.25
nM), and the reaction mixture was incubated for 3 hours. HTRF (Homogeneous Time-Resolved
Fluorescence) signal was measured (PerkinElmer Envision), the signal ratio (Aem 520/ Aem 495) was

calculated, and ICso values were calculated from the dose-response curve.

KRASP Nucleotide Exchange Assay

[0687] Recombinant GDP-loaded KRAS G12D (20 nM) was treated with compound at
room temperature for 20 minutes in assay buffer (10 mM Hepes (N-(2-hydroxyethyl)piperazine-
N'-(2-ethanesulfonic acid)) pH 7.4, 150 mM NaCl, 5 mM MgClz, 0.0025% IGEPAL™-CA630
(Stepan, Northbrook, IL) (octylphenoxypolyethoxyethanol), 0.05% BSA, 1 mM DTT, 0.5 nM SA-
Tb). BIODIPY-labeled GDP (BIODIPY: dipyrrometheneboron difluoride) (400 nM) and
recombinant SOS (son of sevenless protein) (10 nM) were added, and the reaction was incubated
for 30 minutes. HTRF signal was measured (PerkinElmer Envision), the signal ratio (Aem 520/ hem
495) was calculated, and ICso values were calculated from the dose-response curve.

[0688] The ICso values for compounds described herein are shown in Table 9.

Table 9
KRASGI12D RAF KRASG 12D Nucleotide

Example # Disruption Assay Exchange Assay
(ICs0, uM) (1Cso, uM)
1-1 0.42 0.01

1-2 0.01 0.005
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KRASGI12D RAF KRASG 12D Nucleotide
Example # Disruption Assay Exchange Assay
(ICs0, uM) (ICs0, uM)
1-3 <0.002 <0.002
1-4 2.77 0.02
1-5 8.42 0.14
1-6 7.09 0.05
1-7 0.35 0.01
1-8 2.82 0.07
1-9 0.25 0.01
1-10 3.64 0.18
1-11 1.20 0.06
1-12 1.0 <0.002
1-13 2.02 0.03
1-14 20.63 0.20
1-15 8.42 0.14
1-16 8.87 0.42
1-17 6.57 0.08
1-18 70.71 1.12
1-19 10.88 0.06
1-20 3.64 0.18
1-21 10.39 0.11
1-22 0.62 0.002
1-23 0.002 0.002
1-24 0.67 0.002
1-25 0.68 0.005
1-26 0.29 0.01
1-27 3.82 0.04
1-28 3.41 0.06
1-29 21.84 0.13
1-30 6.69 0.22
1-31 8.61 0.18
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KRASGI12D RAF KRASG 12D Nucleotide
Example # Disruption Assay Exchange Assay
(ICs0, uM) (ICs0, uM)
1-32 64.81 1.67
1-33 54.70 0.90
1-34 0.81 0.02
1-35 0.39 0.02
1-36 0.81 0.09
1-37 0.12 0.01
1-38 0.32 0.01
1-39 0.35 0.03
1-40 1.26 0.03
1-41 17.41 0.11
1-42 1.25 0.07
1-43 0.93 0.05
1-44 >100 19.10
1-45 9.80 0.35
1-46 0.73 0.09
1-47 0.30 0.03
1-48 2.62 0.02
1-49 0.63 0.04
1-50 0.28 0.003
1-51 37 0.16
1-52 0.05 0.003
1-53 0.93 0.02
1-54 0.71 0.06
1-55 11.2 1.79
1-56 4.27 0.28
1-57 2.96 0.07
1-58 0.06 0.003
1-59 1.29 0.03
1-60 0.11 0.03
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KRASGI12D RAF KRASG 12D Nucleotide
Example # Disruption Assay Exchange Assay
(ICs0, uM) (ICs0, uM)
1-61 1.39 0.05
1-62 50.15 2.08
1-63 100.00 12.83
1-64 3.79 0.06
1-65 4.87 0.08
1-66 43.00 17.4
1-67 5.60 0.26
1-68 6.66 0.03
1-69 0.62 0.05
1-70 10.81 0.08
1-71 5.42 0.03
1-72 39.60 0.55
1-73 12.72 0.11
1-74 16.45 0.05
1-75 0.32 0.01
1-76 0.91 0.04
1-77 0.70 0.01
1-78 0.44 0.03
1-79 0.07 0.02
1-80 0.02 0.01
1-81 0.03 0.009
1-82 0.26 0.02
1-83 0.11 0.02
1-84 0.06 0.009
1-85 0.04 0.01
1-86 0.52 0.17
1-87 0.07 0.007
1-88 0.003 0.005
1-89 0.005 0.006
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KRASGI12D RAF KRASG 12D Nucleotide
Example # Disruption Assay Exchange Assay
(ICs0, uM) (ICs0, uM)
1-90 0.03 0.02
1-91 0.10 0.04
1-92 0.290 0.008
1-93 0.190 0.010
1-94 0.30 0.010
1-95 0.02 0.06
1-96 0.39 0.02
1-98 0.48 0.007
1-99 0.15 0.007
1-100 0.09 0.006
1-101 0.28 0.24
1-102 0.40 0.02
1-103 1.0 0.49
1-104 0.06 0.01
1-105 49 0.05
1-106 0.01 0.01
1-107 0.19 0.05
1-108 0.007 0.004
1-109 0.80 0.01
1-110 0.04 0.006
1-111 0.12 0.006
1-112 0.13 0.033
1-113 0.60 0.057
1-114 0.02 0.013
1-115 0.02 0.002
1-116 0.40 0.016
1-117 0.12 0.006
1-118 0.04 0.005
1-119 0.06 0.010
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KRASGI12D RAF KRASG 12D Nucleotide
Example # Disruption Assay Exchange Assay
(ICs0, uM) (ICs0, uM)
1-120 0.004 0.006
1-121 0.04 0.007
1-122 0.006 0.002
1-123 0.20 0.004
1-124 0.28 0.010
1-125 0.009 0.003
1-126 0.09 0.007
1-127 0.20 0.002
1-128 0.02 0.01
1-129 0.08 0.008
1-130 0.002 0.002
1-131 0.070 0.003
1-132 0.003 0.002
1-133 0.16 0.006
1-134 0.03 0.006
1-135 0.04 0.02
1-136 0.15 0.007
1-137 0.29 0.008
1-138 0.47 0.01
1-139 0.06 0.01
1-140 0.19 0.01
1-141 0.48 0.007
1-142 0.56 0.01
1-143 0.24 0.03
1-144 0.40 0.02
1-145 0.76 0.008
1-146 0.51 0.02
1-147 0.11 0.01
1-148 0.32 0.01
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KRASGI12D RAF KRASG 12D Nucleotide
Example # Disruption Assay Exchange Assay
(ICs0, uM) (ICs0, uM)
1-149 20.4 0.04
1-150¢ 18.2 1.20
1-151°¢ 67.5 133
1-152 14.2 0.16
1-1538 0.29 0.02
1-1548 0.005 0.00
1-155 0.22 0.01
1-156 0.13 0.03
1-157 8.18 0.07
1-158 0.33 0.03
2-1 0.72 0.02
2-2 0.03 0.004
2-3 0.12 0.007
2-4 0.83 0.03
2-5 1.66 0.08
2-6 0.92 0.07
2-7 1.61 0.12
2-8 0.23 0.008
2-9 1.31 0.05
2-10 33.33 0.005
2-11 2.62 2.61
2-12 3.33 0.12
2-13 0.29 0.02
2-14 4.62 1.27
2-15 1.65 0.08
2-16 15.96 0.53
2-17 27.02 0.29
2-18 35.67 0.10
2-19 >100 2.39
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KRASGI12D RAF KRASG 12D Nucleotide
Example # Disruption Assay Exchange Assay
(ICs0, uM) (ICs0, uM)

2-20 14.25 0.76
2-21 29.17 3.86
2-22 4.77 0.03

2-23 1.17 0.10
2-24 9.50 0.08

2-25 0.98 0.002
2-26 4.92 0.080
2-27 0.70 0.01

2-28 0.20 0.01

2-29 1.02 0.02
2-30 0.66 0.003
2-31 0.81 0.09
2-32 0.06 0.03

2-33 6.94 0.19
2-34 0.42 0.03

2-35 1.35 0.10
2-36 0.83 0.02
2-37 0.17 0.01

2-38 0.95 0.07
2-39 3.83 0.12
2-40 0.11 0.02
2-41 0.68 0.02
2-42 0.96 0.04
2-43 4.10 0.20
2-44 0.72 0.02
2-45 7.14 0.56
2-46 2.60 0.11

2-47 1.20 0.07
2-48 0.82 0.06
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KRASGI12D RAF KRASG 12D Nucleotide
Example # Disruption Assay Exchange Assay
(ICs0, uM) (ICs0, uM)
2-49 0.89 0.05
2-50 11.59 9.77
2-51 7.82 0.14
2-52 14.86 0.59
2-53 11.32 10.29
2-54 6.62 0.93
2-55 5.34 0.20
2-57 0.70 0.06
2-58 0.09 0.01
2-59 0.32 0.03
2-60 0.31 0.06
2-61 0.21 0.01
2-63 0.10 0.03
2-64 0.09 0.01
2-65 0.03 0.01
2-66 0.09 0.01
2-67 2.70 0.16
2-68 0.10 0.04
2-69 1.80 0.04
2-70 0.02 0.007
2-71 0.24 0.003
2-72 0.02 0.008
2-73 1.20 0.87
2-74 0.04 0.01
2-75 0.18 0.02
2-76 0.11 0.01
2-77 0.57 0.02
2-78 0.04 0.005
2-79 0.91 0.04
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KRASGI12D RAF KRASG 12D Nucleotide
Example # Disruption Assay Exchange Assay
(ICs0, uM) (ICs0, uM)
2-80 1.39 0.60
2-81 0.11 0.008
2-82 0.15 0.07
2-83 1.04 0.03
3-1 54.40 2.60
4-1 7.50 0.27
5-1 0.003 0.006
6-1 2.50 0.32
6-2 0.90 <0.002
6-3 0.90 0.005
6-4 1.20 0.006
6-5 3.50 0.02
6-6 3.80 0.003
6-7 3.40 0.09
6-8 4.0 0.03
6-9 0.67 0.02
6-10 5.60 0.01
6-11 0.03 0.01
7-1 154 0.08
7-2 1.10 0.004
7-3 0.08 0.05
7-4 6.60 <0.002
7-5 1.70 0.02
7-6 5.80 0.03
7-7 0.007 <0.002
7-8 1.80 0.009
7-9 1.70 0.02
8-1 51.7 1.10
8-2 13.6 1.0
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KRASGI12D RAF KRASG 12D Nucleotide
Example # Disruption Assay Exchange Assay
(ICs0, uM) (ICs0, uM)

9-1 0.009 0.009
9-2 0.030 0.006
9-3 0.33 0.005
9-4 0.02 0.009
9-5 34.1 8.84

9-6 0.26 0.006
9-7 0.24 0.003
9-8 0.04 0.004
9-9 0.02 0.002
9-10 0.64 0.007
9-11 0.07 0.005
9-12 1.3 0.008
9-13 0.10 0.02

9-14 0.16 0.03

9-15 0.03 0.005
9-16 0.08 0.006
9-17 0.04 0.002
9-18 1.03 0.03

9-19 0.007 0.002
9-20 0.20 0.018
9-21 2.15 0.12

9-22 0.33 0.02

9-23 0.07 0.007
9-24 0.11 0.008
9-25 0.34 0.01

9-26 0.009 0.006
9-27 0.02 0.008
928 0.08 0.006
9-29 0.19 0.007
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KRASGI12D RAF KRASG 12D Nucleotide
Example # Disruption Assay Exchange Assay
(ICs0, uM) (ICs0, uM)
9-30 0.02 0.01
9-31 0.55 0.01
9-32 0.16 0.006
9-33 0.23 0.006
9-34 0.27 0.009
9-35 11.2 0.68
9-36 0.12 0.008
9-37 1.06 0.17
9-38 0.03 0.005
9-39 0.20 0.01
9-40 0.03 0.006
9-41 0.06 0.008
9-42 1.48 0.008
10-1 0.41 0.01
10-2 9.21 0.04
10-3 1.06 <0.002
10-4 0.83 0.02
10-5 218 293
10-6 >100 >100
10-7 >100 >100
10-8 >100 >100
10-9 49.8 19.5
11-1 0.783 0.011
11-2 9.980 0.074
11-3 3.754 0.007
12-1 0.01 0.01
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Cellular KRAS:RAF Disruption Assay

PCT/US2023/072298

Stable cell lines (HEK293T) were generated to co-express RAF 1 and mutant or wild

type KRAS, as indicated, using the BiBRET vector (Promega). Engineered cell lines were

suspended in media (OptiMEM, 4% FBS), plated in 384-well plates (8000 cells/well), and allowed

to rest for 1.5 hours. Cells were treated with compounds for 24 hours, and NanoBRET NanoGlo

substrate (Promega) was added per the manufacturer’s instructions. NanoBRET signal was

measured (PerkinElmer Envision), the signal ratio (Aem 618/ dem 460) was calculated, and IC50

values were calculated from the dose-response curve.

Table 10
RAS::RAF binding via NanoBRET IC50, uM
Ex. KRAS | KRAS | KRAS | KRAS | KRAS | KRAS | KRAS | KRAS [ KRAS | KRAS
Number | G12A | GI12C | G12V | GI3D WT GI12R | GI2S | Q61H | Q61R | A146T
1-1 0.016 | 0.025 | 0.199 | 0.045 | 0.006 [ 5.304 | 0.029 | 0.099 >10 0.076
1-2 0.0006 | 0.002 | 0.007 | 0.002 | 0.0004 | 0.048 | 0.001 | 0.004 | 0.713 | 0.006
1-3 0.002 | 0.003 | 0.019 | 0.005 | 0.002 [ 0.133 | 0.004 | 0.007 | 1461 | 0.016
1-35 0.01 0.012 | 0.032 | 0.022 | 0.013 | 4.231 | 0.011 | 0.031 >10 0.04
1-37 0.0105 | 0.0166 | 0.0545
1-89 0.0048 | 0.0093 | 0.0201 0.0085
1-90 0.0195 | 0.0416 | 0.1971 0.0119
1-99 0.012 | 0.011 | 0.126 0.003
1-100 | 0.0046 | 0.0129 | 0.1182 0.0123
1-107 0.0053 | 0.0098 | 0.1331 0.0097
1-108 0.0132 | 0.0188 | 0.1404 0.0172
2-2 0.003 | 0.005 | 0.026 [ 0.008 | 0.002 | 0.204 | 0.006 | 0.016 | 2.293 | 0.017
2-3 0.018 | 0.024 | 0.172 | 0.049 | 0.011 1.075 | 0.039 | 0.072 >5 0.081
2-72 0.0090 | 0.0128 | 0.0405 0.0036
5-1 0.881 | 0.826 | 2513 0.238
6-2 0.029 | 0.117 | 0405 | 0.072 | 0.069 >10 0.109 | 0.234 >10 0.179
7-3 0.144 | 0.367 0.68 0.199 0.04 7.509 | 0313 | 0474 >10 0.315
7-7 0.226 | 0.346 >3 0407 | 0.242 >5 0.422 | 0504 >5 0.577
[0690] It is to be appreciated that the Detailed Description section, and not the Summary

and Abstract sections, is intended to be used to interpret the claims. The Summary and Abstract

sections can set forth one or more but not all exemplary aspects of the present disclosure as
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contemplated by the inventor(s), and thus, are not intended to limit the present disclosure and the
appended claims in any way.

[0691] The present disclosure has been described above with the aid of functional building
blocks illustrating the implementation of specified functions and relationships thereof. The
boundaries of these functional building blocks have been arbitrarily defined herein for the
convenience of the description. Alternate boundaries can be defined so long as the specified
functions and relationships thereof are appropriately performed.

[0692] The foregoing description of the specific aspects will so fully reveal the general
nature of the disclosure that others can, by applying knowledge within the skill of the art, readily
modify and/or adapt for various applications such specific aspects, without undue experimentation,
without departing from the general concept of the present disclosure. Therefore, such adaptations
and modifications are intended to be within the meaning and range of equivalents of the disclosed
aspects, based on the teaching and guidance presented herein. It is to be understood that the
phraseology or terminology herein is for the purpose of description and not of limitation, such that
the terminology or phraseology of the present specification is to be interpreted by the skilled artisan
in light of the teachings and guidance.

[0693] The breadth and scope of the present disclosure should not be limited by any of the
above-described exemplary aspects, but should be defined only in accordance with the following

claims and their equivalents.
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WHAT IS CLAIMED IS:

1. A compound of formula (I):

or a pharmaceutically acceptable salt thereof, wherein:

Z is a bond, O, NR® or CR°Rf, wherein R° and R are independently hydrogen or Ci-
Csalkyl;

R! is aryl or heteroaryl, wherein the aryl and the heteroaryl are optionally substituted with
one, two, three, four, or five substituents independently selected from the group consisting of Ca-
Caalkenyl, Ci-Csalkoxy, Ci1-Csalkyl, Cz2-Csalkynyl, C2-Csalkynyloxy, amino, aminoCi-Csalkyl,
cyano, cyanoCi-Csalkoxy, Cs3-Cscycloalkyl optionally substituted with one, two, or three halo
groups, halo, haloCi-Csalkyl, haloCi-Csalkoxy, hydroxy, hydroxyCi-Csalkyl, heteroaryl,
heterocyclyl, and phenyl, wherein the heteroaryl, heterocyclyl, and phenyl are optionally
substituted with one, two, or three substituents independently selected from the group consisting

of C1-Csalkoxy, Ci1-Csalkyl, halo, and haloCi1-Csalkyl,

R2?, R3, and R’ are independently selected from the group consisting of hydrogen, Ci-
Csalkoxy, C1-Csalkyl, cyano, halo, haloC1-Csalkyl, -C(O)NHz, -C(O)NH(C1-Csalkyl), -C(O)N(C1-
Csalkyl)z, and hydroxy;

R0 W/ R13
R1O' R13
R® R8

( re ) N R®
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wherein

R’ is a five membered ring optionally containing one or two heteroatoms independently
selected from the group consisting of nitrogen and oxygen, wherein the ring is optionally

substituted with one or two groups independently selected from Ci-Csalkyl and oxo;

n'is 0, 1, 2,

or3;

R® R¥ R’ R” R!° R!% RU and R' are each independently selected from the group
consisting of hydrogen, Ci-Csalkoxy, Ci-CsalkoxyCi-Cesalkyl, Ci-Csalkyl, Cs-Cecycloalkyl,
cyano, halo, haloC1-Csalkyl, hydroxy, and hydroxyCi-Csalkyl; or

R® and R, together form a C1-Csalkylene; or
R® and R together form C1-Csalkylene; or
R® and R together form C1-Csalkylene; or
R’ and RY together form C1-Csalkylene; or
R'% and R" together form C1-Csalkylene; or

R® and R¥, together with the atoms to which they are attached, form a three-, four- or five-
membered ring optionally containing an oxygen atom or SOz group, wherein the ring is optionally
substituted with two groups selected from the group consisting of C1-Csalkyl, halo, haloC1-Csalkyl,
and hydroxy; or

R’ and R”, together with the atoms to which they are attached, form a three-, four- or five-
membered ring optionally containing an oxygen atom or SOz group, wherein the ring is optionally
substituted with two groups selected from the group consisting of C1-Csalkyl, halo, haloCi-Csalkyl,
and hydroxy; or

R!% and R!'?, together with the atoms to which they are attached, form a three-, four- or
five- membered ring optionally containing an oxygen atom or SO2 group, wherein the ring is
optionally substituted with two groups selected from the group consisting of C1-Csalkyl, halo,
haloCi-Csalkyl, and hydroxy; or
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R!* and R'', together with the atoms to which they are attached, form a three-, four- or
five- membered ring optionally containing an oxygen atom or SOz group, wherein the ring is
optionally substituted with two groups selected from the group consisting of Ci1-Csalkyl, halo,
haloC1-Csalkyl, and hydroxy;

W! is CRIR!2, NRY7, NR!*"C(0), N(C(O)(CH2):0R"), O, SOs, SO:NR'*', or P(O)CHj;

wherein
nisOorl;

R! and R!? are independently selected from the group consisting of hydrogen, Ci-
Csalkoxy, Ci-CsalkoxyCi-Csalkyl, C1-Csalkyl, cyano, dimethylphosphino; dimethylsulfonamide,
halo, hydroxy, and methylsulfonyl; or

R!! and R!? together with the atoms to which they are attached, form a four- to six-
membered ring optionally containing an oxygen atom or SOz group, wherein the ring is optionally
substituted with two groups selected from the group consisting of C1-Csalkyl, halo, haloCi-Csalkyl,
and hydroxy; or

R!! and RY, together with the atoms to which they are attached, form a three-, four- or five-
membered ring optionally containing one or two heteroatoms independently selected from nitrogen
and oxygen, wherein the ring optionally contains one or two double bonds, and wherein the ring is
optionally substituted with two groups selected from the group consisting of Ci1-Csalkyl, halo,
haloCi1-Csalkyl, and hydroxy; or

R' and R', together form CHz;
R!¥ is C1-Csalkyl or Ci-CsalkoxyC1-Csalkyl;
R'*"is hydrogen or C1-Csalkyl;

R'7is selected from the group consisting of C1-Csalkylcarbonyl, C3-Cscycloalkylcarbonyl,
haloCi1-Csalkylcarbonyl, methylsulfonyl, and tetrahydropyranylcarbonyl, wherein the Cs-
Cscycloalkyl and the tetrahydropyranyl are optionally substituted with one or two substituents

independently selected from the group consisting of cyano, halo, and hydroxy;

X is O or NR', wherein R is hydrogen or C1-Csalkyl;
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R’ is selected from the group consisting of hydrogen, Ci-CsalkoxyCi-Csalkyl, C1-Csalkyl,
aryl, arylCi-Cealkyl, carboxyCi-Csalkyl, Cs-Cscycloalkyl, Cs-CscycloalkylCi-Cealkyl, di(Ci-
Csalkyl)aminoCsz-Csalkyl, haloC1-Csalkyl, heteroaryl, heteroarylCi-Csalkyl, heterocyclyl,
heterocyclylC1-Cealkyl, hydroxyC1-Cealkyl, NR?RP-C(0)-C1-Csalkyl), NR*RPC1-Csalkyl, wherein
the aryl, the aryl part of the arylCi-Cealkyl, the C3-Cescycloalkyl, the cycloalkyl part of the Cs-
CscycloalkylCi-Cealkyl, the heteroaryl, the heteroaryl part of the heteroarylCi-Cealkyl, the
heterocyclyl, the heterocyclyl part of the heterocyclylCi-Csalkyl, are optionally substituted with
one, two, three, or four groups independently selected from Ci-Csalkoxy, Ci-Csalkyl, deuterated
C1-Csalkyl, Cs-Cscycloalkyl, (Ci-Cesalkyl)amino, (Ci-Csalkyl)aminoC1-Csalkyl, amino, aminoCi-
Csalkyl, carboxy, cyano, di(Ci-Csalkyl)amino, di(Ci-Cealkyl)aminoCi-Csalkyl, halo, haloCi-
Csalkoxy, haloCi-Csalkyl, heterocyclyl, heterocyclylCi-Csalkyl, hydroxy, hydroxyCi-Csalkyl,
nitro, and oxo; wherein the heterocyclyl and the heterocyclyl part of the heterocyclylCi-Csalkyl is
further optionally substituted with one, two, or three groups independently selected from the group

consisting of Ci1-Csalkoxy, C1-Csalkyl, halo, and haloCi-Csalkyl; or

R’ and R, together with the nitrogen atom to which they are attached, form a heterocyclic
group optionally substituted with one, two, three, four, or five groups independently selected from
the group consisting of one, two, three, or four groups independently selected from the group
consisting of C1-Csalkoxy, Ci1-Csalkoxyalkyl, C1-Csalkyl, amino, aminoCi-Csalkyl, hydroxy, and
hydroxyCi-Csalkyl; and

one of R* and R? is selected from the group consisting of hydrogen and C1-Csalkyl and the
other is selected from the group consisting of hydrogen, Ci-Csalkyl, Ci-Csalkoxycarbonyl, Ci-
Csalkylcarbonyl, arylCi-Csalkyl, C3-Cscycloalkyl, and C3-CoscycloalkylCi-Cealkyl.

2. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein R” is

chloro.

3. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein R’ is

hydrogen.

4. A compound of formula (II):
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(D)

or a pharmaceutically acceptable salt thereof, wherein:

Z is a bond, O, NR® or CR°Rf, wherein R°® and Rf are independently hydrogen or Ci-
Csalkyl;

R!is aryl or heteroaryl, wherein the aryl and the heteroaryl are optionally substituted with
one, two, three, four, or five substituents independently selected from the group consisting of Ca-
Caalkenyl, Ci-Csalkoxy, Ci1-Csalkyl, Cz2-Csalkynyl, C2-Csalkynyloxy, amino, aminoCi-Csalkyl,
cyano, cyanoCi-Csalkoxy, Cs-Cscycloalkyl optionally substituted with one, two, or three halo
groups, halo, haloCi-Csalkyl, haloCi-Csalkoxy, hydroxy, hydroxyCi-Csalkyl, heteroaryl,
heterocyclyl, and phenyl, wherein the heteroaryl, heterocyclyl, and phenyl are optionally
substituted with one, two, or three substituents independently selected from the group consisting
of C1-Csalkoxy, C1-Csalkyl, halo, and haloCi-Csalkyl;

R? and R? are independently selected from the group consisting of hydrogen, C1-Csalkoxy,
C1-Csalkyl, cyano, halo, haloC1-Csalkyl, -C(O)NHz, -C(O)NH(C1-Csalkyl), -C(O)N(C1-Csalkyl)s,
and hydroxy;

R10 W/ R13
R10' R13'
9 8
RRQ' N RI§
nl
R*is -NHR>’ or e ;

wherein
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R is a five membered ring optionally containing one or two heteroatoms independently
selected from the group consisting of nitrogen and oxygen, wherein the ring is optionally

substituted with one or two groups independently selected from Ci-Csalkyl and oxo;
n"is 0, 1,2, or 3;

R® R¥ R% R”, R! R RB and R'* are each independently selected from the group
consisting of hydrogen, C1-Csalkoxy, Ci-CsalkoxyCi-Csalkyl, C1-Csalkyl, C3-Cscycloalkyl,
cyano, cyanoCi-Csalkyl, halo, haloCi-Csalkyl, hydroxy, and hydroxyCi-Csalkyl; or

R® and R’, together form a C1-Csalkylene; or
R® and R together form C1-Csalkylene; or
R® and R" together form C1-Csalkylene; or
R’ and R together form C1-Csalkylene; or
R! and R together form Ci-Csalkylene; or

R® and R¥, together with the atoms to which they are attached, form a three-, four- or five-
membered ring optionally containing an oxygen atom or SOz group, wherein the ring is optionally
substituted with two groups selected from the group consisting of C1-Csalkyl, halo, haloC1-Csalkyl,
and hydroxy; or

R’ and R”, together with the atoms to which they are attached, form a three-, four- or five-
membered ring optionally containing an oxygen atom or SOz group, wherein the ring is optionally
substituted with two groups selected from the group consisting of C1-Csalkyl, halo, haloC1-Csalkyl,
and hydroxy; or

R!'% and R!'” together with the atoms to which they are attached, form a three-, four- or
five- membered ring optionally containing an oxygen atom or SO2 group, wherein the ring is
optionally substituted with two groups selected from the group consisting of Ci1-Csalkyl, halo,
haloC1-Csalkyl, and hydroxy; or

R'% and R'?, together with the atoms to which they are attached, form a three-, four- or

five- membered ring optionally containing an oxygen atom or SOz group, wherein the ring is
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optionally substituted with two groups selected from the group consisting of C1-Csalkyl, halo,
haloC1-Csalkyl, and hydroxy;

W! is CR'R'2 NRY7, NR'*"C(0), N(C(O)(CH2):OR"), O, SO, SO:NR'% or P(O)CH;

wherein
nisOor1;

R!! and R!? are independently selected from the group consisting of hydrogen, Ci-
Csalkoxy, Ci1-CsalkoxyCi-Csalkyl, C1-Csalkyl, cyano, dimethylphosphino; dimethylsulfonamide,
halo, hydroxy, and methylsulfonyl; or

R!! and R'?, together with the atoms to which they are attached, form a four- or five-
membered ring optionally containing an oxygen atom or SOz group, wherein the ring is
optionally substituted with two groups selected from the group consisting of C1-Csalkyl, halo,
haloC1-Csalkyl, and hydroxy; or

R!!' and R, together with the atoms to which they are attached, form a three-, four- or five-
membered ring optionally containing one or two heteroatoms independently selected from nitrogen
and oxygen, wherein the ring optionally contains one or two double bonds, and wherein the ring is
optionally substituted with two groups selected from the group consisting of Ci1-Csalkyl, halo,

haloC1-Csalkyl, and hydroxy; or
R" and R'®, together form CHz;
R""is C1-Csalkyl or C1-CsalkoxyC1-Csalkyl;
R'*" is hydrogen or C1-Csalkyl;

R!7is selected from the group consisting of C1-Csalkylcarbonyl, C3-Cscycloalkylcarbonyl,
haloCi1-Csalkylcarbonyl, methylsulfonyl, and tetrahydropyranylcarbonyl, wherein the Cs-
Cocycloalkyl and the tetrahydropyranyl are optionally substituted with one or two substituents

independently selected from the group consisting of cyano, halo, and hydroxy;

X is O or NR', wherein R'® is hydrogen or C1-Csalkyl;
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R’ is selected from the group consisting of hydrogen, Ci-CsalkoxyCi-Csalkyl, C1-Csalkyl,
aryl, arylCi-Cealkyl, carboxyCi-Csalkyl, Cs-Cscycloalkyl, Cs-CscycloalkylCi-Cealkyl, di(Ci-
Csalkyl)aminoCsz-Csalkyl, haloC1-Csalkyl, heteroaryl, heteroarylCi-Csalkyl, heterocyclyl,
heterocyclylC1-Cealkyl, hydroxyC1-Cealkyl, NR?RP-C(0)-C1-Csalkyl), NR*RPC1-Csalkyl, wherein
the aryl, the aryl part of the arylCi-Csalkyl, the Cs-Cscycloalkyl, the cycloalkyl part of the Cs-
CscycloalkylCi-Cealkyl, the heteroaryl, the heteroaryl part of the heteroarylCi-Cealkyl, the
heterocyclyl, the heterocyclyl part of the heterocyclylCi-Cealkyl, are optionally substituted with
one, two, three, or four groups independently selected from the group consisting of C1-Csalkoxy,
Ci1-Csalkyl, deuterated Ci-Csalkyl, C3-Cscycloalkyl, (Ci-Csalkyl)amino, (Ci-Cesalkyl)aminoCi-
Csalkyl, amino, aminoCi-Csalkyl, carboxy, cyano, di(Ci-Cesalkyl)amino, di(Ci-Cealkyl)aminoCi-
Csalkyl, halo, haloCi-Csalkoxy, haloCi-Csalkyl, heterocyclyl, heterocyclylCi-Csalkyl, hydroxy,
hydroxyCi-Csalkyl, nitro, and oxo; wherein the heterocyclyl and the heterocyclyl part of the
heterocyclylCi1-Csalkyl is further optionally substituted with one, two, or three groups
independently selected from the group consisting of Ci-Csalkoxy, Ci1-Csalkyl, halo, and haloCi-
Csalkyl; or

R’ and R'®, together with the nitrogen atom to which they are attached, form a heterocyclic
group optionally substituted with one, two, three, four, or five groups independently selected from
the group consisting of one, two, three, or four groups independently selected from the group
consisting of C1-Csalkoxy, Ci1-Csalkoxyalkyl, C1-Csalkyl, amino, aminoC1-Csalkyl, hydroxy, and
hydroxyCi-Csalkyl; and

one of R* and R is selected from hydrogen and C1-Csalkyl and the other is selected from
the group consisting of hydrogen, Ci-Csalkyl, Ci-Csalkoxycarbonyl, C1-Csalkylcarbonyl, arylCi-
Csalkyl, C3-Cscycloalkyl, and Cs-CescycloalkylCi-Cesalkyl.

5. The compound of any one of claims 1 to 4, or a pharmaceutically acceptable salt thereof,
wherein R* is -NHR*, and R* is a five membered ring optionally containing one or two
heteroatoms independently selected from the group consisting of nitrogen and oxygen, wherein the
ring is optionally substituted with one or two groups independently selected from Ci-Csalkyl and

0XO.

6. The compound of any one of claims 1 to 4, or a pharmaceutically acceptable salt thereof,

wherein W!is CR''R!%,
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7. The compound of any one of claims 1 to 4, or a pharmaceutically acceptable salt thereof,

wherein W' is NR!7.

8. The compound of any one of claims 1 to 4, or a pharmaceutically acceptable salt thereof,

wherein W is NR!¥"(C(O).

9. The compound of any one of claims 1 to 4, or a pharmaceutically acceptable salt thereof,

wherein W' is N(C(O)(CH2).ORY).

10.  The compound of any one of claims 1 to 4, or a pharmaceutically acceptable salt thereof,

wherein W'is O.

11.  The compound of any one of claims 1 to 4, or a pharmaceutically acceptable salt thereof,

wherein W!is SOz.

12.  The compound of any one of claims 1 to 4, or a pharmaceutically acceptable salt thereof,

wherein W!is SO:NRY™ .

13. The compound of any one of claims 1 to 4, or a pharmaceutically acceptable salt thereof,

wherein W' is P(O)CHs.

14. The compound of any one of claims 1 to 4, or a pharmaceutically acceptable salt thereof,

wherein R* is
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R15'\ 0\ R1S R17
Z° o

R® l R8 R10 R® R®
[VaVaVaVy R [VaVaVaVyl s [VaVaVaVyl , or
N
7
A\
R10 R8
R10 N R8
JV\.lf\l‘ . .
[ , wherein vww»v represents the point of attachment to the core of
formula (I) or (II).
15. The compound of claim 4 or 14, or a pharmaceutically acceptable salt thereof, wherein R*
is
2 (0]
0 o]
10 10
R N R N
10
R0 R R R1
9 8 R9 8
RRg N ‘R o N R
R® R®
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9 N : :
i RY R® R® | R®
, or [VaVaVaV S
wherein v represents the point of attachment to the core of formula (II).
16. The compound of any one of claims 1 to 15, or a pharmaceutically acceptable salt thereof,

wherein R? is hydrogen.

17. The compound of any one of claims 1 to 16, or a pharmaceutically acceptable salt thereof,

wherein R? is halo.

18. The compound of any one of claims 1 to 17, or a pharmaceutically acceptable salt thereof,

wherein Xis O.

19. The compound of any one of claims 1 to 18, or a pharmaceutically acceptable salt thereof,

wherein R’ is selected from the group consisting of
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(R%2), (R?),

8 A
m %%'/é\/N\Rm 2 Ni—Rg )
e : ~ ok

‘ oo Y NN
U ;%“K”é:{;?"%“'wf AONG AN

;and 5

wherein each ring is optionally substituted with 1, 2, or 3 groups independently selected from the
group consisting of Ci1-Csalkoxy, C1-CsalkoxyCi-Csalkyl, C1-Csalkyl, deuterated Ci-Csalkyl, Cs-
Cscycloalkyl, benzyl, halo, haloC1-Csalkyl, hydroxy, hydroxyCi-Csalkyl, and oxo; and wherein

RC and RY, together with the nitrogen atom to which they are attached, form a five- to ten-membered
ring monocyclic or bicyclic ring optionally containing one additional heteroatom selected from
nitrogen, oxygen, and sulfur, wherein the ring is optionally substituted with one, two, or three
groups independently selected from Ci-Csalkoxy, Ci-CsalkoxyCi-Csalkyl, Ci-Csalkyl, benzyl,
halo, haloC1-Csalkyl, hydroxy, hydroxyCi-Csalkyl, and oxo; or

one of R® and RYis selected from hydrogen and C1-Csalkyl and the other is selected from hydrogen,
Ci1-Csalkyl, Ci1-Csalkoxycarbonyl, and Ci-Csalkylcarbonyl.

20.  The compound of any one of claims 1 to 19, or a pharmaceutically acceptable salt thereof,
wherein R® is —(C1-Csalkyl)-R®, wherein R® is a three- to six-membered monocyclic ring system,
an eight- or nine-membered bicyclic fused saturated ring system, a ten-membered tricyclic
saturated ring system, or a twelve-membered tetracyclic saturated ring system, wherein each ring
system optionally contains one or more nitrogen, oxygen and/or sulfur atoms, and wherein each
ring system is optionally substituted with one to four groups independently selected from the group

consisting of Ci-Csalkyl, halo, oxo, and (4- to 6-membered heterocyclyl)Ci1-Csalkyl; wherein the
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heterocyclyl part of the (4- to 6-membered heterocyclyl)Ci1-Csalkyl is further optionally substituted

with a halo group.

21. The compound of claim 19 or 20, or a pharmaceutically acceptable salt thereof, wherein R’

F

g N
% M -

is ; Nony ; ;
N RC
% N
- \
RY :
; or , and v represents the point of attachment to X.
22.  The compound of any one of claims 1 to 21, or a pharmaceutically acceptable salt thereof,

F
F
‘HL \ "
iy, N
ll"z./ \ ‘111‘ cH,
H
wherein R’ s ; ; . or

////lm.,

N

HsC ; and v represents the point of attachment to X.

23.  The compound of any one of claims 1 to 20, or a pharmaceutically acceptable salt thereof,

wherein R® is

‘1:,74 ;/_(Rzo)n
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whereinnis 0, 1, or 2;
each R? is halo; and

v represents the point of attachment to X.

24.  The compound of any one of claims 1 to 20, or a pharmaceutically acceptable salt thereof,

wherein R’ is

N

( /‘)r/\/ (R¥)q
-

%

wherein ris 1 or 2; qis 0, 1, or 2; R* is selected from the group consisting of Ci-Csalkoxy, Ci-

CsalkoxyCi-Csalkyl, Ci-Csalkyl, benzyl, halo, haloCi-Csalkyl, hydroxy, hydroxyCi-Csalkyl, and
oxo, and VLLI’ denotes the point of attachment to X.

25. The compound of any one of claims 1 to 20, or a pharmaceutically acceptable salt thereof,

wherein R’ is

(R22)p (RZZ)p

or
wherein R?! is selected from the group consisting of C1-Csalkyl, deuterated C1-Csalkyl, and Cs-
Cscycloalkyl, R?? is halo; pis 0 or 1; and VLL'V denotes the point of attachment to X.

26.  The compound of any one of claims 1 to 20, or a pharmaceutically acceptable salt thereof,

ot

e N gt

H

wherein R® is

(R%),
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wherein

wwv represents the point of attachment to X;

pisOorl;

R?!is selected from the group consisting of C1-Csalkyl, deuterated C1-Csalkyl, and Cs-
Cocycloalkyl; and

R??is halo; pis 0 or 1; and VLLII denotes the point of attachment to X.

27.  The compound of any one of claims 1 to 20, or a pharmaceutically acceptable salt thereof,

wherein R’ is

“ "o,

H
wherein
v represents the point of attachment to X.
28.  The compound of any one of claims 1 to 27, or a pharmaceutically acceptable salt thereof,
wherein Z is a bond.
29.  The compound of any one of claims 1 to 28, wherein R' is a monocyclic heteroaryl ring

containing one, two, or three nitrogen atoms, wherein the ring is optionally substituted with one,
two, three, four, or five substituents independently selected from the group consisting of Ci-
Csalkoxy, Ci-Csalkyl, Ci-Casalkenyl, Ci:-Casalkynyl, amino, aminoCi-Csalkyl, cyano, Cs-
Cacycloalkyl, halo, haloCi-Csalkyl, haloC1-Csalkoxy, hydroxy, and hydroxyCi-Csalkyl.

30. The compound of any one of claims 1 to 29, or a pharmaceutically acceptable salt thereof,

wherein R is

CHs , F2HCO N ,or CHF,
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wherein - denotes the point of attachment to the core of formula (I) or (II).

31.  The compound of any one of claims 1 to 28, or a pharmaceutically acceptable salt thereof,
wherein R! is Cs-Croaryl optionally substituted with one, two, three, four, or five substituents
independently selected from the group consisting of Ci1-Csalkoxy, Ci1-Csalkyl, C2-Csalkenyl, Ca-
Csalkynyl, amino, aminoC1-Csalkyl, cyano, C3-Cscycloalkyl, halo, haloCi-Csalkyl, hydroxy, and
hydroxyCi-Csalkyl.

32. The compound of any one of claims 1 to 28, or a pharmaceutically acceptable salt thereof,
wherein R! is aryl or heteroaryl, wherein the aryl and heteroaryl are optionally substituted with
one, two, three, four, or five substituents independently selected from the group consisting of Ca-
Caalkenyl, Ci-Csalkoxy, Ci1-Csalkyl, Cz-Casalkynyl, Cz-Caalkynyloxy, amino, cyano, cyanoCi-
Csalkoxy, C3-Cscycloalkyl optionally substituted with one or two halo groups, halo, haloCi-
Csalkyl, haloCi-Csalkoxy, 4- to 6-membered heterocyclyl, and hydroxy.

33, The compound of any one of claims 1 to 27 and 32, or a pharmaceutically acceptable salt
thereof, wherein R! is naphthyl, wherein the naphthyl is substituted with one, two, or three groups

independently selected from the group consisting of C2-Caalkynyl, halo, and hydroxy.

34. The compound of any one of claims 1 to 29 and 31 to 33, or a pharmaceutically acceptable

salt thereof, wherein R! is

(R%)q

F 4 H | \/\
/ -
o G
OH or OH ;

wherein R*® is Ci1-Csalkyl, halo, haloCi-Csalkyl, haloCi-Csalkoxy, a 4- to 6-membered

heterocyclyl, or hydroxy; q is an integer of 0 to 4; and " denotes the point of attachment to the

core of formula (I) or (II).

35. The compound of any one of claims 1 to 28, and 32, or a pharmaceutically acceptable salt

thereof, wherein R! is phenyl, wherein the phenyl is substituted with one, two, or three groups
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independently selected from the group consisting of Ci1-Csalkyl, C3-Cscycloalkyl, heterocyclyl,
and hydroxy.

36. The compound of any one of claims 1 to 28, and 32 or a pharmaceutically acceptable salt
thereof, wherein R! is isoquinolinyl, wherein the isoquinolinyl is substituted with one, two, or three

groups independently selected from the group consisting of haloC1-Csalkyl and haloCi-Csalkoxy.
37.  The compound of claim 36, or a pharmaceutically acceptable salt thereof, wherein R! is

R52

|

AN
R510 N or R51
wherein R*! is haloC1-Csalkyl; R* is hydrogen or haloC1-Csalkyl; and

"M denotes the point of attachment to the core of formula (I) or (II).

38. The compound of any one of claims 1 to 28, and 32, or a pharmaceutically acceptable salt

thereof, wherein R! is indolyl substituted with haloC1-Csalkyl.

39. The compound of any one of claims 1 to 28, and 32, or a pharmaceutically acceptable salt
thereof, wherein R! is indazolyl substituted with one, two, or three substituents selected from Ci-

Csalkyl and halo.

40.  The compound of claim 1 that is selected from the group consisting of’
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or a pharmaceutically acceptable salt thereof.
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41.  The compound of claim 40 that is selected from the group consisting of:
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or a pharmaceutically acceptable salt thereof.

42. The compound of claim 4 that is selected from the group consisting of’
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or a pharmaceutically acceptable salt thereof.

43.  The compound of claim 40 that is selected from the group consisting of:
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44, A compound selected from the group consisting of’

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-(morpholin-4-
yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin- 7a-yl]methoxy }-8-fluoro-4-(1,4-
oxazepan-4- yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6- fluoronaphthalen-2-ol;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl methoxy }-8-fluoro-
4- (1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
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5-ethynyl-6-fluoro-4-{8-fluoro-2-[(1-{[(3R)-3-fluoropyrrolidin-1-
yl]methyl } cyclopropyl)methoxy]-4-(morpholin-4-yl)pyrido[4,3-d]pyrimidin-7-yl } naphthalen-2-
ol;
4-[2-({1-[(dimethylamino)methyl]cyclopropyl } methoxy)-8-fluoro-4-(morpholin-4-
yD)pyrido[4,3-d]pyrimidin-7-y1]-5-ethynyl-6-fluoronaphthalen-2-ol;
5-ethynyl-6-fluoro-4-[8-fluoro-4-(morpholin-4-yl)-2-({ 1-[(piperidin-1-
yD)methyl]cyclopropyl } methoxy)pyrido[4,3-d]pyrimidin-7-yl Jnaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-{8-oxa-3-
azabicyclo[3.2.1]octan-3-yl1}pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-8-fluoro-
4-(morpholin-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-flucronaphthalen-2-ol;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-8-fluoro-
4-{8-oxa-3-azabicyclo[3.2.1]octan-3-yl } pyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy }-4-[ (2R ,6S)-2,6-
dimethylmorpholin-4-yl]-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-
ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-[(2S)-2-
methylmorpholin-4-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl |methoxy }-4-
[(2R,65)-2,6-dimethylmorpholin-4-y1]-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol,
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-4-[ (3R,4S)-3,4-
difluoropyrrolidin-1-yl]-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
6-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-2, 6-thia-6-
azaspiro[3.3 Jheptane-2,2-dione;
4-[2-({1-[(dimethylamino)methyl|cyclopropyl } methoxy)-8-fluoro-4-(morpholin-4-
yD)pyrido[4,3-d]pyrimidin-7-y1]-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-8-fluoro-4-[(3R)-3-
(2-hydroxypropan-2-yl)pyrrolidin-1-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-

fluoronaphthalen-2-ol;
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(8aR)-7-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-hexahydro-1H-
[1,3]oxazolo[3,4-a]piperazin-3-one;

1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-7-

fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-N,N-dimethylpiperidine
4-sulfonamide;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-(4-
methanesulfonylpiperidin-1-yl)pyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy }-4-[ (2R,6S)-2,6-
dimethylmorpholin-4-yl]-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-
ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-4-{2,2-difluoro-7-
azaspiro[3.5]nonan-7-yl }-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-
ol;
1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)piperidine-3-carbonitrile;
1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)piperidine-3-carbonitrile;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-[2-
(hydroxymethyl)morpholin-4-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-
ol;
1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-ylJmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)piperidine-3-
carbonitrile isomer 1;
1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)piperidine-3-
carbonitrile isomer 2;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -8-fluoro-4-[(3R)-3-
methylmorpholin-4-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -8-fluoro-
4-[(3R)-3-methylmorpholin-4-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-

ol;

>
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5-ethynyl-6-fluoro-4-[8-fluoro-2-({ 1-[(4-fluoropiperidin-1-
yDmethyl]cyclopropyl } methoxy)-4-[(3R)-3-methylmorpholin-4-yl]pyrido[4,3-d]pyrimidin-7-
yl]naphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -8-fluoro-4-[(2R)-2-
(hydroxymethyl)morpholin-4-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-
ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-[(2S)-2-
(hydroxymethyl)morpholin-4-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-
ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-[(3S)-3-
methylmorpholin-4-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-4-[ (3R)-3-
ethylmorpholin-4-yl1]-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)piperidine-4-carbonitrile;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-{3-oxa-6-
azabicyclo[3.1.1]heptan-6-yl } pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy }-8-fluoro-4-[(1S,4S)-
2-oxa-5-azabicyclo[2.2.1]heptan-5-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-[(1R,4R)-
2-oxa-5-azabicyclo[2.2.1]heptan-5-yl[pyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy } -8-fluoro-4-{2-oxa-5-
azabicyclo[4.1.0]heptan-5-yl }pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-4-methylpiperidin-4-ol;
5-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-2-methyl-1;6,2,5-
thiadiazepane-1,1-dione;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-{ 9-oxa-2-
azaspiro[5.5Jundecan-2-yl } pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
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1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)piperidin-3-ol isomer 1;

1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)piperidin-3-ol isomer 2;

1-[7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-({ 1-[(4-fluoropiperidin-1-
yl)methyl]cyclopropyl } methoxy)pyrido[4,3-d]pyrimidin-4-yl]piperidine-3-carbonitrile isomer 1;

1-[7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-({ 1-[(4-fluoropiperidin-1-
yl)methyl]cyclopropyl }methoxy)pyrido[4,3-d]pyrimidin-4-yl]piperidine-3-carbonitrile isomer 2;

7-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-7-azaspiro[3.5nonan-2-
ol;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-
{hexahydro-1H-furo[3,4-c]pyrrol-5-yl} pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -4-{ 8-
azabicyclo[3.2.1]octan-8-yl}-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -4-{2-
azabicyclo[2.2.1]heptan-2-yl }-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)piperidin-4-ol,

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-(4-
methoxypiperidin-1-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-[ 3-
(hydroxymethyl)piperidin-1-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3-
azabicyclo[3.2.1]octan-8-ol;

3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-8-methyl-3-
azabicyclo[3.2.1]octan-8-0l,
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(3aR,5R,6a8)-2-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-5-
(difluoromethyl)-octahydrocyclopenta[c]pyrrol-5-ol;

(1R,58,6R)-3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-6-methyl-3-
azabicyclo[3.1.1]heptan-6-0l;

2-[1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)piperidin-3-
yl]acetonitrile;

3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3-
azabicyclo[3.2.1]octan-6-0l,

3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3-
azabicyclo[3.3.1]nonan-9-ol;

1-(2-{[(2R,7aS)-2-fluoro-hexahydro- 1 H-pyrrolizin-7a-yl methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-4-hydroxypiperidine-3-
carbonitrile isomer 1;

1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d ]pyrimidin-4-yl)-4-hydroxypiperidine-3-
carbonitrile isomer 2;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-[3-
(hydroxymethyl)piperidin-1-yl]pyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-fluoronaphthalen-2-ol
isomer 1;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-[ 3-
(hydroxymethyl)piperidin-1-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol
isomer 2;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -8-fluoro-4-[(3R)-3-
(methoxymethyl)morpholin-4-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-
ol;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-[(3S)-3-
(methoxymethyl)morpholin-4-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-

ol;
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4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-4-[4-
(dimethylphosphoryl)piperidin-1-yl]-8-fluoropyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol;

(3aR,58,6a8)-2-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-5-methyl-
octahydrocyclopenta[c]pyrrol-5-ol;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-[4-
(methoxymethyl)piperidin-1-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3-methylpiperidine-3-
carbonitrile isomer 1;

1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3-methylpiperidine-3-
carbonitrile isomer 2;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-4-[ 3-
(dimethylphosphoryl)piperidin-1-yl]-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol isomer 1;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -4-[ 3-
(dimethylphosphoryl)piperidin-1-yl]-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol isomer 2;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-[2-
(methoxymethyl)piperidin-1-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol
isomer 1;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-[ 2-
(methoxymethyl)piperidin-1-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol
isomer 2;

4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-8-fluoro-
4-{2-oxa-5-azabicyclo[4.1.0]heptan-5-yl } pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS, 7aR)-1-
methyloctahydro-4aH-cyclopenta[b |pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-4-
methyl-1,4-azaphosphinane 4-oxide;
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4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -8-fluoro-
4-{3-oxa-6-azabicyclo[3.1.1]heptan-6-yl } pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -8-fluoro-
4-[(18,45)-2-oxa-5-azabicyclo[2.2.1 ]heptan-5-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-8-fluoro-
4-(6-methyl-1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-fluoronaphthalen-2-ol;
1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3-
methylpiperidin-3-ol;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-8-fluoro-
4-16-(hydroxymethyl)-1,4-oxazepan-4-yl|pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b ]pyridin-4a-yl methoxy }-8-fluoro-
4-[6-(hydroxymethyl)-1,4-oxazepan-4-yl]pyrido[4,3-d]pyrimidin-7-yl)-5-ethyl-6-
fluoronaphthalen-2-ol;
3-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-ylJmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3-
azabicyclo[3.2.1]octan-6-0l;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl jmethoxy }-8-fluoro-4-
(morpholin-4-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin- 7a-yl]methoxy }-8-fluoro-4-(1,4-
oxazepan-4-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2ol ;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-8-fluoro-
4-(1,4-oxazepan-4-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-{ 8-oxa-3-
azabicyclo[3.2.1]octan-3-yl }quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-[(2S)-2-
methylmorpholin-4-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-[(3R)-3-
methylmorpholin-4-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
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4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy }-4-[(2R,6S)-2,6-
dimethylmorpholin-4-yl]-8-fluoroquinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-[ 2-
(hydroxymethyl)morpholin-4-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-[(3 S)-3-
methylmorpholin-4-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-
(pyrrolidin-1-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -4-{6,6-dimethyl-3-
azabicyclo[3.1.0]hexan-3-yl}-8-fluoroquinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy }-4-[ (3R,4S)-3,4-
difluoropyrrolidin-1-yl]-8-fluoroquinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)piperidine-3-carbonitrile;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -8-fluoro-4-[(3R)-3-
(2-hydroxypropan-2-yl)pyrrolidin-1-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-ylmethoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-1; 6-thiomorpholine-1,1-dione;
(9aR)-8-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoroquinazolin-4-yl)-octahydropiperazino[2,1-
c]morpholin-4-one;
(8aR)-7-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-hexahydro-1H-[ 1,3 Joxazolo[3,4-
a]piperazin-3-one;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-(4-
methanesulfonylpiperidin-1-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-y1)-N,N-dimethylpiperidine-4-
sulfonamide;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-8-fluoro-4-{2-oxa-7-
azaspiro[3.5]nonan-7-yl } quinazolin-7-yl1)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-4-{2,2-difluoro-7-
azaspiro[3.5]nonan-7-yl }-8-fluoroquinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
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4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy }-8-fluoro-4-
(piperidin-1-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-4-{2-
azabicyclo[2.2.1]heptan-2-yl }-8-fluoroquinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -4-{ 8-
azabicyclo[3.2.1]octan-8-yl }-8-fluoroquinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-
{hexahydro-1H-furo[3,4-c]pyrrol-5-yl } quinazolin-7-y1)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-[(1S,4S)-
2-oxa-5-azabicyclo[2.2.1]heptan-5-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-{3-oxa-6-
azabicyclo[3.1.1]heptan-6-yl } quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy } -8-fluoro-4-[(1R,4R)-
2-oxa-5-azabicyclo[2.2.1]heptan-5-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy } -8-fluoro-4-[(2R)-2-
(hydroxymethyl)morpholin-4-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl|methoxy }-8-fluoro-4-[(2S)-2-
(hydroxymethyl)morpholin-4-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
(8aS)-7-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy } -7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-hexahydro-1H-[ 1,3 Joxazolo[3,4-
a]piperazin-3-one;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)morpholine-2-carbonitrile;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-4-[(3R)-3-
ethylmorpholin-4-yl]-8-fluoroquinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy } -8-fluoro-4-{2-oxa-5-
azabicyclo[4.1.0]heptan-5-yl }quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b ]pyridin-4a-yl Jmethoxy }-8-fluoro-
4-[(3R)-3-methylmorpholin-4-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)piperidine-4-carbonitrile;
1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)piperidin-3-ol;
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7-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-7-azaspiro[3.5]nonan-2-ol;

1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-4-methylpiperidin-4-ol;

1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)piperidine-3-carbonitrile isomer 1;

1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)piperidine-3-carbonitrile isomer 2;

5-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-2-methyl-1;6,2,5-thiadiazepane-1,1-
dione;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-4-[ (3S)-3-
ethylmorpholin-4-yl1]-8-fluoroquinazolin-7-y1)-5-ethynyl-6-flucronaphthalen-2-ol;

1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)piperidin-4-ol;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-(4-
methoxypiperidin-1-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-3-azabicyclo[3.2.1]octan-8-ol;

3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-y1)-8-methyl-3-azabicyclo[3.2.1]octan-8-
ol;

(8aS)-7-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b|pyridin-4a-yl Jmethoxy }-7-
(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-hexahydro-1H-
[1,3]oxazolo[3,4-a]piperazin-3-one;

3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl1)-3-azabicyclo[3.3.1]nonan-9-ol,

(3aR,5R,6aS)-2-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-5-(difluoromethyl)-
octahydrocyclopenta[c]pyrrol-5-ol;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-[(3R)-3-
(methoxymethyl)morpholin-4-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
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4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-[(3S)-3-
(methoxymethyl)morpholin-4-yl]quinazolin-7-y1)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-4-[4-
(dimethylphosphoryl)piperidin-1-yl]-8-fluoroquinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
(3aR,58,6a8)-2-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-5-methyl-
octahydrocyclopenta[c]pyrrol-5-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-[4-
(methoxymethyl)piperidin-1-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl1)-3-azabicyclo[3.1.1]heptan-6-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-{ 9-oxa-3-
azabicyclo[4.2.1]nonan-3-yl }quinazolin-7-yl1)-5-ethynyl-6-fluoronaphthalen-2-ol;
(3R)-1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[bpyridin-4a-yl [methoxy }-7-
(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)piperidin-3-ol;
(3R)-1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)piperidin-3-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-(6-
methyl-1,4-oxazepan-4-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
(35)-1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } - 7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-y1)piperidin-3-ol;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl methoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-y1)-6-methyl-1,4-oxazepan-6-
ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-y1)-6-methyl-1,4-oxazepan-6-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-1,4-oxazepan-6-ol;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-1,4-oxazepan-6-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-(6-
methoxy-1,4-oxazepan-4-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
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4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -8-fluoro-
4-(6-methoxy-1,4-oxazepan-4-yl)quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

6-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-6-
chloro-8-fluoro-4-{8-oxa-3-azabicyclo[3.2.1]octan-3-yl } quinazolin-7-yl)-4-methyl-5-
(trifluoromethyl)pyridin-2-amine;

4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -8-fluoro-
4-(morpholin-4-yl)quinazolin-7-yl)-5-ethylnaphthalen-2-ol;

4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-8-fluoro-
4-(morpholin-4-yl)quinazolin-7-yl)-5-ethylnaphthalen-2-ol;

(18,45)-5-(2-{[(4a8S,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -
7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-2,5-
diazabicyclo[2.2.1]heptan-3-one;

1-[3-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-3,8-
diazabicyclo[3.2.1]octan-8-yl]-2,2,2-trifluoroethan-1-one;

4-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-4-{ 8-
cyclopropanecarbonyl-3,8-diazabicyclo[3.2.1]octan-3-yl }-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-
5-ethynyl-6-fluoronaphthalen-2-ol;

4-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -8-fluoro-4-[8-(1-
fluorocyclopropanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-yl |pyrido[4,3-d]pyrimidin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol;

1-[3-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3,8-
diazabicyclo[3.2.1]octane-8-carbonyl[cyclopropane-1-carbonitrile;

4-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy }-8-fluoro-4-[8-(2-
fluorocyclopropanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-yl |pyrido[4,3-d]pyrimidin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol;

4-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -4-[8-(2,2-
difluorocyclopropanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-yl]-8-fluoropyrido[4,3-
d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol isomer 1;

4-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -4-[ 8-(2,2-
difluorocyclopropanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-yl1]-8-fluoropyrido[4,3-
d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol isomer 2;
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4-(2-{[(4aS, 7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-4-[ 8-
(3,3-difluorocyclobutanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-yl]-8-fluoropyrido[4,3-
d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;

4-(2-{[(4aS8,7aR)-1-methyl-octahydro-1H-cyclopenta[b ]pyridin-4a-yl Jmethoxy }-4-{ 8-
cyclopropanecarbonyl-3,8-diazabicyclo[3.2.1]octan-3-yl }-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-
5-ethynyl-6-fluoronaphthalen-2-ol;

4-(4-{8-cyclopropanecarbonyl-3,8-diazabicyclo[3.2.1]octan-3-yl } -8-fluoro-2-({ 1-[ (4-
fluoropiperidin-1-yl)methyl]cyclopropyl methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol,

1-[3-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl methoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-3,8-
diazabicyclo[3.2.1]octan-8-y1]-2,2,2-trifluoroethan-1-one;

4-(2-{[(2R, 7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl Jmethoxy } -4-[8-(4,4-
difluorocyclohexanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-y1]-8-fluoroquinazolin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-[8-(oxane-
4-carbonyl)-3,8-diazabicyclo[3.2.1]octan-3-yl]quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-
ol;

1-[3-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl jmethoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl1)-3,8-diazabicyclo[3.2.1]octan-8-yl]-
2,2 2-trifluoroethan-1-one;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-4-[8-(3,3-
difluorocyclobutanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-yl]-8-fluoroquinazolin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-4-{ 8-
cyclopropanecarbonyl-3,8-diazabicyclo[3.2.1]octan-3-yl }-8-fluoroquinazolin-7-yl)-5-ethynyl-6-
7-6fluoronaphthalen-2-ol,

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-{ 8-
[(1s,4s)-4-hydroxycyclohexanecarbonyl]-3,8-diazabicyclo[3.2.1]octan-3-yl } quinazolin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol;

1-[3-(2-{[(4a$,7aK)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-3,8-
diazabicyclo[3.2.1]octan-8-yl]-2,2,2-trifluoroethan-1-one;



WO 2024/040109 PCT/US2023/072298
- 469 -

4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl methoxy }-4-{ 8-
cyclopropanecarbonyl-3,8-diazabicyclo[3.2.1]octan-3-yl }-8-fluoroquinazolin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-8-fluoro-4-{ 8-
methanesulfonyl-3,8-diazabicyclo[3.2.1]octan-3-yl } quinazolin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol;

6-(2-{[(4as, 7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-6-
chloro-4-[8-(3,3-difluorocyclobutanecarbonyl)-3,8-diazabicyclo[3.2.1]octan-3-yl]-8-
fluoroquinazolin-7-yl)-4-methyl-5-(trifluoromethyl)pyridin-2-amine;

1-[3-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-7-[6-
amino-4-methyl-3-(trifluoromethyl)pyridin-2-yl]-6-chloro-8-fluoroquinazolin-4-yl)-3,8-
diazabicyclo[3.2.1]octan-8-y1]-2,2,2-trifluoroethan-1-one;

4-(2-{[(6'R,7'aR)-6'-fluoro-hexahydrospiro[cyclopropane-1,2'-pyrrolizine]-7'a-
yl]methoxy }-7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-
4-yl)-6-methyl-1,4-oxazepan-6-ol,

1-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl methoxy }-7-(8-
ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3-
methylpiperidin-3-ol;

3-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl methoxy }-7-(8-
ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-3-
azabicyclo[3.2.1]octan-6-0l,

(BR)-1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-7-
(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d ]pyrimidin-4-yl)piperidin-3-
ol;

4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl [methoxy }-8-fluoro-
4-16-(hydroxymethyl)-1,4-oxazepan-4-yl |pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-ylJmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3-
methylpiperidin-3-ol;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro- 1H-pyrrolizin-7a-yl [methoxy }-8-fluoro-4-{ 6-oxa-3-
azabicyclo[3.2.1]octan-3-yl} pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
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4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-8-fluoro-4-(6-methyl-
1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl methoxy }-8-fluoro-
4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethyl-6-fluoronaphthalen-2-ol;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl methoxy }-8-fluoro-
4-(5-methyl-1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl methoxy }-4-
(azepan-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
1-(2-{[(6'R,7'aR)-6'-fluoro-hexahydrospiro[ cyclopropane-1,2'-pyrrolizine]-7'a-
yl]methoxy } -7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen- 1-yl)-8-fluoropyrido[4,3-d]pyrimidin-
4-yl)-3-methylpiperidin-3-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-8-fluoro-4-(5-methyl-
1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
(15,45)-5-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-7-(8-ethynyl-
7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-2,5-
diazabicyclo[2.2.1]heptan-3-one;
4-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl methoxy }-8-fluoro-
4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-chloronaphthalen-2-ol;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl methoxy }-8-fluoro-
4-{2-oxa-5-azabicyclo[4.1.0]heptan-5-yl} pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;
4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy } -8-fluoro-4-{ 2-oxa-5-
azabicyclo[4.1.0]heptan-5-y1}pyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -8-fluoro-
4-{1-methyl-1H,4H,5H,6H-pyrrolo[3,4-c]pyrazol-5-yl } pyrido[4,3-d]|pyrimidin-7-yl)-5-ethynyl-
6-fluoronaphthalen-2-ol;
5-ethynyl-6-fluoro-4-{8-fluoro-2-[(1-methyl-octahydro-1H-indol-3a-yl)methoxy]-4-(1,4-
oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl }naphthalen-2-ol;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-8-fluoro-
4-{2-methyl-2H,4H,5H,6H-pyrrolo[3,4-c]pyrazol-5-yl } pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-
6-fluoronaphthalen-2-ol;
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3-(2-{[(4a8,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-3-
azabicyclo[3.2.1]octan-6-ol isomer 1;

3-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-ylJmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-3-
azabicyclo[3.2.1]octan-6-ol isomer 2;

4-(2-{[(6'R,7'aR)-6'-fluoro-hexahydrospiro[cyclopropane-1,2'-pyrrolizine]-7'a-
yl]methoxy } -8-fluoro-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol,

4-(2-{[(4aS,7aR)-1-methyl-octahydro- 1H-cyclopenta[b]pyridin-4a-yl jmethoxy }-4-(6,6-
difluoro-1,4-oxazepan-4-yl)-8-fluoropyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-fluoronaphthalen-
2-0l;

4-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-6-methyl-1,4-
oxazepan-6-ol;

(4R)-4-[(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-7-
(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)amino]pyrrolidin-2-one

4-[2-({1H,2H,3H,5H,9bH-benzo[ a]pyrrolizin-9b-yl }methoxy)-8-fluoro-4-(1,4-oxazepan-
4-yl)quinazolin-7-yl]-5-ethynyl-6-fluoronaphthalen-2-ol;

4-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl methoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-6-methyl-1,4-oxazepan-6-
ol;

4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl [methoxy }-8-fluoro-
4-[(1R,4R)-2-oxa-5-azabicyclo[2.2.1]heptan-5-yl[quinazolin-7-yl)-5-ethynyl-6-fluoronaphthalen-
2-0l;

1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-ylJmethoxy }-7-(8-
ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-yl)-3-methylpiperidin-3-ol;

4-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -8-fluoro-
4-{2-methyl-2H,4H,5H,6H-pyrrolo[3,4-c]pyrazol-5-yl } quinazolin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl |methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoroquinazolin-4-y1)-6-methyl-1,4-oxazepan-6-ol;
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4-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl methoxy }-8-fluoro-5-methoxy-
4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -8-fluoro-
5-methoxy-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-
ol;
(BR)-1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl jmethoxy }-8-
fluoro-7-(3-hydroxynaphthalen-1-yl)pyrido[4,3-d]pyrimidin-4-yl)-3-methylpiperidin-3-ol;
(BR)-1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-8-
fluoro-7-[5-hydroxy-2-(propan-2-yl)phenyl|pyrido[4,3-d]pyrimidin-4-yl)-3-methylpiperidin-3-ol;
(3R)-1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl |methoxy }-7-
(2-cyclobutyl-5-hydroxyphenyl)-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-3-methylpiperidin-3-ol,
(BR)-1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl jmethoxy }-7-
(2-{bicyclo[1.1.1]pentan-1-yl}-5-hydroxyphenyl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3-
methylpiperidin-3-ol;
5-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -8-fluoro-
4-[(3R)-3-hydroxy-3-methylpiperidin-1-yl|pyrido[4,3-d]pyrimidin-7-y1)-1-(difluoromethyl)-1,2-
dihydropyridin-2-one;
4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-8-fluoro-
4-[(3R)-3-hydroxy-3-methylpiperidin-1-yl]pyrido[4,3-d]pyrimidin-7-yl)-2-(difluoromethyl)-1,2-
dihydroisoquinolin-1-one;
(3R)-1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl jmethoxy }-7-
[1-(difluoromethoxy)isoquinolin-4-y1]-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-3-methylpiperidin-
3-ol;
4-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -8-fluoro-
4-[(3R)-3-hydroxy-3-methylpiperidin-1-yl]pyrido[4,3-d]pyrimidin-7-y1)-2-(difluoromethyl )-6-
(trifluoromethyl)-1,2-dihydroisoquinolin-1-one;
(B3R)-1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl jmethoxy }-7-
[1-(difluoromethoxy)-6-(trifluoromethyl)isoquinolin-4-y1]-8-fluoropyrido[4,3-d]pyrimidin-4-y1)-
3-methylpiperidin-3-ol,
(B3R)-1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl jmethoxy }-8-
fluoro-7-(3-hydroxynaphthalen-1-yl)quinazolin-4-yl)-3-methylpiperidin-3-ol;
(B3R)-1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-8-
fluoro-7-[5-hydroxy-2-(propan-2-yl)phenyl]quinazolin-4-yl)-3-methylpiperidin-3-ol;
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(B3R)-1-(2-{[(4aS§,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl jmethoxy }-7-
(2-cyclobutyl-5-hydroxyphenyl)-8-fluoroquinazolin-4-yl)-3-methylpiperidin-3-ol;

4-(4-(2-oxa-5-azabicyclo[4.1.0]heptan-5-y1)-8-fluoro-2-(((4aS,7aR)-1-methyloctahydro-
4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-ethyl-6-
fluoronaphthalen-2-ol;

1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[bpyridin-4a-yl)methoxy)pyrido[4,3-d|pyrimidin-4-yl)azepan-
4-ol;

5-ethyl-6-fluoro-4-(8-fluoro-2-(((6'R,7a'R)-6'-fluorodihydro-1'H,3"H-spiro[ cyclopropane-
1,2'-pyrrolizin]-7a'(5'H)-yl)methoxy)-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol,

5-ethynyl-6-fluoro-4-(8-fluoro-4-(2-methyl-1,4-oxazepan-4-yl)-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol isomer 1;

5-ethynyl-6-fluoro-4-(8-fluoro-4-(2-methyl-1,4-oxazepan-4-yl)-2-(((4aS,7ak)-1-
methyloctahydro-4aH-cyclopenta[b|pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-
yl)naphthalen-2-ol isomer 2;

4-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-1,4-
oxazepan-6-ol;

1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b Jpyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-3-
methylazepan-3-ol;

5-ethynyl-6-fluoro-4-(8-fluoro-4-(1,4-oxazepan-4-yl)-2-(((6'R,7a'R)-2,2,6'-
trifluorodihydro-1'H,3'H-spiro[cyclopropane-1,2'-pyrrolizin]-7a'(5'H)-yl)methoxy )pyrido[4,3-
d]pyrimidin-7-yl)naphthalen-2-ol isomer 1;

5-ethynyl-6-fluoro-4-(8-fluoro-4-(1,4-oxazepan-4-yl)-2-(((6'R,7a'R)-2,2,6'-
trifluorodihydro-1'H,3'H-spiro[cyclopropane-1,2'-pyrrolizin]-7a'(5'H)-yl )methoxy)pyrido[4,3-
d]pyrimidin-7-yl)naphthalen-2-ol isomer 2;

5-ethyl-6-fluoro-4-(8-fluoro-4-(6-(hydroxymethyl)-1,4-oxazepan-4-yl)-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-
yl)naphthalen-2-ol;
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5-ethynyl-6-fluoro-4-(8-fluoro-4-(3-methyl-1,4-oxazepan-4-yl)-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol isomer 1;
1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS$,7aR)-1-
methyloctahydro-4aH-cyclopenta[b|pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-3-
(fluoromethyl)piperidin-3-ol isomer 1;
1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS, 7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-3-
(fluoromethyl)piperidin-3-ol isomer 2;
4-(2-(((4a8S,7aR)-1-ethyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)-8-fluoro-4-
(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
5-ethyl-4-(2-(((4aS,7aR)-1-ethyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl )methoxy)-8-
fluoro-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-6-fluoronaphthalen-2-ol;
2-(1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4as, 7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-
yl)piperidin-3-yl)acetonitrile;
2-(1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4as,7aR)-1-
methyloctahydro-4aH-cyclopenta[b|pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-3-
methylpiperidin-3-yl)acetonitrile;
5-ethynyl-6-fluoro-4-(8-fluoro-4-(3-(hydroxymethyl)azepan-1-yl)-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol isomer 1;
4-(4-((S)-3-(2,2-difluoroethyl)piperidin-1-yl)-8-fluoro-2-(((4aS, 7aR)-1-methyloctahydro-
4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-
fluoronaphthalen-2-ol;
6-(difluoromethyl)-4-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-2-
(((4aS,7aR)-1-methyloctahydro-4aH-cyclopenta[bpyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-4-yl)-1,4-oxazepan-6-ol;
4-(2-(((4aS,7aR)-1-cyclopropyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl )methoxy)-8-
fluoro-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-fluoronaphthalen-2-ol;
2-(4-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen- 1-yl)-8-fluoro-2-(((4a$,7ak)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-1,4-

oxazepan-6-yl)acetonitrile isomer 1;
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2-(4-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4as, 7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-1,4-
oxazepan-6-yl)acetonitrile isomer 2;

1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS$,7aR)-1-
methyloctahydro-4aH-cyclopenta[b|pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-3-
(trifluoromethyl)piperidin-3-ol isomer 1;

1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS, 7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-3-
(trifluoromethyl)piperidin-3-ol isomer 2;

4-(7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b Jpyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-6-
methyl-1,4-oxazepan-6-ol;

5-ethynyl-6-fluoro-4-(8-fluoro-2-(((2R,7aS)-2-fluorotetrahydro- 1H-pyrrolizin-7a(5H)-
yl)methoxy)-4-(2-methyl-1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)naphthalen-2-ol isomer
1;

4-(4-(2-oxa-5-azabicyclo[4.1.0]heptan-5-y1)-8-fluoro-2-(((4aS,7aR)-1-methyloctahydro-
4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

5-ethyl-6-fluoro-4-(8-fluoro-2-(((4as, 7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-
4a-yl)methoxy)-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)naphthalen-2-ol;

5-ethynyl-6-fluoro-4-(8-fluoro-2-(((2R,7aS5)-2-fluorotetrahydro-1H-pyrrolizin-7a(5H)-
yl)methoxy)-4-(5-methyl-1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)naphthalen-2-ol;

3-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b Jpyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-3-
azabicyclo[3.2.1]octan-6-0l,

5-ethynyl-6-fluoro-4-(8-fluoro-4-(5-methyl-1,4-oxazepan-4-yl)-2-(((4aS,7ak)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol,

5-chloro-4-(8-fluoro-2-(((4as,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-
yl)methoxy)-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)naphthalen-2-ol;

5-ethynyl-6-fluoro-4-(8-fluoro-4-(5-methyl-1,4-oxazepan-4-yl)-2-(((4aS,7ak)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol,
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5-ethynyl-6-fluoro-4-(8-fluoro-2-(((2R,7a8$)-2-fluorotetrahydro-1H-pyrrolizin-7a(5H)-
yl)methoxy)-4-(2-methyl-1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)naphthalen-2-ol isomer
2;

1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS$,7aR)-1-
methyloctahydro-4aH-cyclopenta[b|pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-3-
methylazepan-3-ol,
4-(4-(3-azabicyclo[3.2.1]octan-3-yl)-8-fluoro-2-(((4as,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-y1)-5-ethynyl-6-fluoronaphthalen-
2-ol;

5-ethynyl-6-fluoro-4-(8-fluoro-4-(3-(hydroxymethyl)azepan-1-y1)-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol isomer 2;

4-(7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((2R,7aS)-2-
fluorotetrahydro-1H-pyrrolizin-7a(SH)-yl)methoxy)quinazolin-4-y1)-6-methyl-1,4-oxazepan-6-
ol;

4-(7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)quinazolin-4-yl)-6-methyl-1,4-
oxazepan-6-ol;

4-(2-{[(4a$,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy } -8-fluoro-
5-methoxy-4-(1,4-oxazepan-4-yl)pyrido[4,3-d ]pyrimidin-7-yl)-5-ethyl-6-fluoronaphthalen-2-ol;

(3R)-1-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl |methoxy }-7-
(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-5-methoxypyrido[4,3-d]pyrimidin-4-
yl)-3-methylpiperidin-3-ol;

(BR)-1-(2-{[(2R,7aS)-2-fluoro-hexahydro-1H-pyrrolizin-7a-yl [methoxy }-7-(8-ethynyl-7-
fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-5-methoxypyrido[4,3-d]pyrimidin-4-y1)-3-
methylpiperidin-3-ol;

5-ethynyl-6-fluoro-4-(8-fluoro-5-methoxy-4-(1,4-oxazepan-4-yl)-2-(((6'R,7a'R)-2,2,6'-
trifluorodihydro-1'H,3'H-spiro[cyclopropane-1,2'-pyrrolizin]-7a'(5'H)-yl )methoxy)pyrido[4,3-
d]pyrimidin-7-yl)naphthalen-2-ol isomer 1;

5-ethynyl-6-fluoro-4-(8-fluoro-5-methoxy-4-(1,4-oxazepan-4-yl)-2-(((6'R,7a'R)-2,2,6'-
trifluorodihydro-1'H,3'H-spiro[cyclopropane-1,2'-pyrrolizin]-7a'(5'H)-yl )methoxy)pyrido[4,3-
d]pyrimidin-7-yl)naphthalen-2-ol isomer 2;
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4-(4-((1R,4R)-2-oxa-5-azabicyclo[2.2.1]heptan-5-y1)-8-fluoro-2-(((2R, 7aS)-2-
fluorotetrahydro-1H-pyrrolizin-7a(SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-7-y1)-5-
ethynyl-6-fluoronaphthalen-2-ol;
(R)-1-(7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-5-methoxy-2-(((4aS, 7aR)-
1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-3-
methylpiperidin-3-ol;
4-(4-((1R,4R)-2-oxa-5-azabicyclo[2.2.1]heptan-5-yl)-8-fluoro-2-(((2R, 7aS)-2-
fluorotetrahydro-1H-pyrrolizin-7a(5SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-7-y1)-5-
ethyl-6-fluoronaphthalen-2-ol;
(R)-1-(7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-2-(((2R, 7aS5)-2-
fluorotetrahydro-1H-pyrrolizin-7a(SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-4-y1)-3-
methylpiperidin-3-ol;
4-(4-((1R,4R)-2-oxa-5-azabicyclo[2.2.1]heptan-5-y1)-8-fluoro-5-methoxy-2-(((4a$, 7akR)-
1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-
ethyl-6-fluoronaphthalen-2-ol;
4-(4-(6,6-difluoro-1,4-oxazepan-4-yl)-8-fluoro-2-(((2R, 7aS)-2-fluorotetrahydro-1H-
pyrrolizin-7a(5SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;
4-(4-(6,6-difluoro-1,4-oxazepan-4-yl)-8-fluoro-5-methoxy-2-(((4as,7aR)-1-
methyloctahydro-4aH-cyclopenta[b Jpyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol;
4-(4-(2-oxa-5-azabicyclo[4.1.0]heptan-5-yl)-8-fluoro-2-(((2R,7aS)-2-fluorotetrahydro-
1H-pyrrolizin-7a(5H)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol,
4-(4-(2-oxa-5-azabicyclo[4.1.0]heptan-5-y1)-8-fluoro-5-methoxy-2-(((4as,7akR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol;
4-(4-((1R,4R)-2-oxa-5-azabicyclo[2.2.1]heptan-5-y1)-8-fluoro-5-methoxy-2-(((4aS, 7akR)-
1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol;
5-ethynyl-6-fluoro-4-(8-fluoro-4-(6-fluoro-6-methyl-1,4-oxazepan-4-yl)-2-(((4aS, 7ak)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol,



WO 2024/040109 PCT/US2023/072298
478 -

3-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-3-
azabicyclo[4.1.0]heptan-1-ol;
4-(8-fluoro-2-(((2R,7aS)-2-fluorotetrahydro-1H-pyrrolizin-7a(5H)-yl)methoxy)-7-(4-
(trifluoromethyl)-1H-indol-3-yl)pyrido[4,3-d]pyrimidin-4-y1)-6-methyl-1,4-oxazepan-6-ol;
1-(8-fluoro-2-(((2R,7aS)-2-fluorotetrahydro-1H-pyrrolizin-7a(SH)-yl)methoxy)-7-(4-
(trifluoromethyl)-1H-indol-3-yl)pyrido[4,3-d]pyrimidin-4-yl)-3-(trifluoromethyl)piperidin-3-ol;
1-(8-fluoro-2-(((2R, 7aS)-2-fluorotetrahydro-1H-pyrrolizin-7a(5H)-yl )methoxy)-7-(4-
(trifluoromethyl)-1H-indol-3-yl)pyrido[4,3-d]pyrimidin-4-yl)-3-(trifluoromethyl)piperidin-3-ol;
4-(8-fluoro-2-(((2R,7aS5)-2-fluorotetrahydro-1H-pyrrolizin-7a(5H)-yl)methoxy)-7-(4-
(trifluoromethyl)-1H-indol-3-yl)pyrido[4,3-d]pyrimidin-4-y1)-1,4-oxazepane;
3-(difluoromethyl)-1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-
(((4a8,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-4-yl)piperidin-3-ol;
3-(difluoromethyl)-1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-2-
(((4a8,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-4-yl)piperidin-3-ol;
5-ethynyl-6-fluoro-4-(8-fluoro-2-(((35,4aS,7aR)-3-fluoro-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol,
5-ethynyl-6-fluoro-4-(8-fluoro-2-(((4aS,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)-4-(1,4-oxazocan-4-yl)pyrido[4,3-d]pyrimidin-7-
yl)naphthalen-2-ol;
(3R)-1-(7-(5-chloro-6-methyl-1H-indazol-4-y1)-8-fluoro-2-(((4aS)-1-methyloctahydro-
4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-y1)-3-methylpiperidin-3-ol;
6-cyclopropyl-4-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-2-
(((4aS,7aR)-1-methyloctahydro-4aH-cyclopenta[bpyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-4-yl)-1,4-oxazepan-6-ol;
1-(7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)quinazolin-4-y1)-3-
(trifluoromethyl)piperidin-3-ol;
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(R)-1-(7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4as,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)quinazolin-4-y1)-3-methylpiperidin-
3-ol;

(3R)-1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-((1-
methyloctahydro-3aH-indol-3a-yl)methoxy)quinazolin-4-yl)-3-methylpiperidin-3-ol;

1-(7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)quinazolin-4-yl)-3-
(trifluoromethyl)piperidin-3-ol;

1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((4aS$,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)quinazolin-4-yl)-3-
(trifluoromethyl)piperidin-3-ol;

1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-2-(((4aS,7aR)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)quinazolin-4-yl)-3-
(trifluoromethyl)piperidin-3-ol;

(3R)-1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-2-((1-
methyloctahydro-3aH-indol-3a-yl)methoxy)quinazolin-4-yl)-3-methylpiperidin-3-ol;

3-(difluoromethyl)-1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-5-
methoxy-2-(((4aS$,7aR)-1-methyloctahydro-4aH-cyclopenta[b |pyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-4-yl)piperidin-3-ol;

3-(difluoromethyl)-1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-5-
methoxy-2-(((4a8,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy )pyrido[4,3-
d]pyrimidin-4-yl)piperidin-3-ol;

(4aS,7aR)-4a-(((7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-4-((R)-3-
hydroxy-3-methylpiperidin-1-yl)-5-methoxypyrido[4,3-d]pyrimidin-2-yl)oxy)methyl)-1-
methyloctahydro-1H-cyclopenta[b]pyridine 1-oxide;

1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-5-methoxy-2-(((4a$,7aR)-
1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy )pyrido[4,3-d]pyrimidin-4-y1)-3-
(trifluoromethyl)piperidin-3-ol;

5-ethynyl-6-fluoro-4-(8-fluoro-5-methyl-2-(((4a$,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol,
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1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-5-methoxy-2-(((4a$,7ak)-
1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-4-yl)-3-
(trifluoromethyl)piperidin-3-ol;
4-(2-(((4aS,7aR)-1-cyclopropyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl )methoxy)-8-
fluoro-5-methoxy-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;
4-(5-(difluoromethoxy)-8-fluoro-2-(((4aS,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-yl)-5-
ethynyl-6-fluoronaphthalen-2-ol;
(R)-1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-5-methoxy-2-
(((4a8,7aR)-1-methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-
d]pyrimidin-4-yl)-3-(fluoromethyl)piperidin-3-ol;
(R)-1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((2R,7aS)-2-
fluorotetrahydro-1H-pyrrolizin-7a(SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-4-y1)-3-
(fluoromethyl)piperidin-3-ol;
5-ethynyl-6-fluoro-4-(8-fluoro-2-(((4aS,7aR)-3-fluoro-1-(methyl-d3 )octahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)-5-methoxy-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-
7-yD)naphthalen-2-ol;
5-ethynyl-6-fluoro-4-(8-fluoro-2-(((4aS,7aR)-3-fluoro-1-(methyl-d3)octahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)-5-methoxy-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-
7-ynaphthalen-2-ol;
4-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-y1)-8-fluoro-2-(((2R,7a5)-2-
fluorotetrahydro-1H-pyrrolizin-7a(5H)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-4-y1)-6-
methyl-1,4-oxazepan-6-ol;
5-ethynyl-6-fluoro-4-(8-fluoro-5-methoxy-2-(((4aS,7aR)-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)-4-(1,4-oxazocan-4-yl)pyrido[4,3-d]pyrimidin-7-
yl)naphthalen-2-ol;
5-ethynyl-6-fluoro-4-(8-fluoro-2-(((3R,4a8S,7aR)-3-fluoro-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)-5-methoxy-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-
7-yl)naphthalen-2-ol;
5-ethynyl-6-fluoro-4-(8-fluoro-2-(((35,4aS,7aR)-3-fluoro-1-methyloctahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)-5-methoxy-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-
7-ylnaphthalen-2-ol;
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1-(7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((2R, 7a5)-2-
fluorotetrahydro-1H-pyrrolizin-7a(SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-4-y1)-3-
(trifluoromethyl)piperidin-3-ol;

1-(7-(8-ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((2R, 7aS)-2-
fluorotetrahydro-1H-pyrrolizin-7a(SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-4-yl)-3-
(trifluoromethyl)piperidin-3-ol;

1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((2R,7a$)-2-
fluorotetrahydro-1H-pyrrolizin-7a(5SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-4-y1)-3-
(trifluoromethyl)piperidin-3-ol;

1-(7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-2-(((2R, 7a5)-2-
fluorotetrahydro-1H-pyrrolizin-7a(SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-4-y1)-3-
(trifluoromethyl)piperidin-3-ol;

5-ethynyl-6-fluoro-4-(8-fluoro-5-methoxy-2-(((4aS$,7aR)-1-(methyl-d3)octahydro-4aH-
cyclopenta[b]pyridin-4a-yl)methoxy)-4-(1,4-oxazepan-4-yl)pyrido[4,3-d]pyrimidin-7-
yDnaphthalen-2-ol,

(R)-1-(2-((1'H,3'H,5'H-dispiro| cyclopropane-1,2'-pyrrolizine-6',1"-cyclopropan]-7a'(7'H)-
yl)methoxy)-7-(8-ethynyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoro-5-methoxypyrido[4,3-
d]pyrimidin-4-yl)-3-methylpiperidin-3-ol;

4-(4-(2-oxa-5-azabicyclo[4.1.0]heptan-5-yl)-8-fluoro-2-(((2R,7aS)-2-fluorotetrahydro-
1H-pyrrolizin-7a(SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-7-yl)-5-ethynyl-6-
fluoronaphthalen-2-ol;

4-(4-(2-oxa-5-azabicyclo[4.1.0]heptan-5-yl)-8-fluoro-5-methoxy-2-(((4aS,7ak)-1-
methyloctahydro-4aH-cyclopenta[b]pyridin-4a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-y1)-5-
ethynyl-6-fluoronaphthalen-2-ol;

(3R)-1-(7-(5-chloro-6-methyl-1H-indazol-4-y1)-8-fluoro-2-(((2R,7aS)-2-fluorotetrahydro-
1H-pyrrolizin-7a(SH)-yl)methoxy)-5-methoxypyrido[4,3-d]pyrimidin-4-yl)-3-methylpiperidin-3-
ol; and

4-(2-{[(4aS,7aR)-1-methyl-octahydro-1H-cyclopenta[b]pyridin-4a-yl Jmethoxy }-7-(8-
ethyl-7-fluoro-3-hydroxynaphthalen-1-yl)-8-fluoropyrido[4,3-d]pyrimidin-4-yl)-6-methyl-1,4-
oxazepan-6-ol;

or a pharmaceutically acceptable salt thereof.
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45. A pharmaceutical composition comprising a compound of any one of claims 1 to 44, or a

pharmaceutically acceptable salt thereof, and one or more pharmaceutically acceptable excipients.

46. An oral dosage form comprising a compound of any one of claims 1 to 44, or a

pharmaceutically acceptable salt thereof, and one or more pharmaceutically acceptable excipients.

47. A method of inhibiting KRAS GI2A, KRAS G12C, KRAS G12D, KRAS G12R, KRAS
G128, KRAS G12V, KRAS G13D and/or KRAS Q61H in a subject in need thereof, the method
comprising administering to the subject a compound, composition, or dosage form of any one of

claims 1 to 44, or a pharmaceutically acceptable salt thereof.

48. A method for treating a cancer susceptible to KRAS G12A, KRAS G12C, KRAS G12D,
KRAS GI2R, KRAS G12S, KRAS G12V, KRAS G13D and/or KRAS Q61H inhibition in a
subject in need thereof, the method comprising administering to the subject a compound,
composition, or dosage form of any one of claims 1 to 44, or a pharmaceutically acceptable salt

thereof.

49. A method for treating a cancer expressing KRAS G12A, KRAS G12C, KRAS GI12D,
KRAS G12R, KRAS G128, KRAS G12V,KRAS G13D and/or KRAS Q61H mutation in a subject
in need thereof, the method comprising administering to the subject a compound, composition, or

dosage form of any one of claims 1 to 44, or a pharmaceutically acceptable salt thereof.

50. A method for treating a cancer in a subject in need thereof, the method comprising
administering to the subject a compound, composition, or dosage form of any one of claims 1 to

44, or a pharmaceutically acceptable salt thereof.

51.  The method of claim 50, wherein the cancer is pancreatic cancer, colorectal cancer, lung
cancer, gastric cancer, breast cancer, bladder cancer, cervical cancer, ovarian cancer, cancer of the

uterus, or a combination thereof.

52. The method of claim 51, wherein the cancer is non-small cell lung cancer.



