WHAT IS CLAIMED IS:

1. Use of a CDK2 inhibitor in the manufacture of a medicament for the treatment of a
human subject having a disease-or-disorder-assoctated-with-cyclin-dependent kinase 2 (CDK?2)-

associated cancer, wherein the human subject has been previously determined to:

(i)

(a) have a nucleotide sequence encoding a p16 protein comprising the amino acid
sequence of SEQ ID NO:1;

(b) have a cyclin dependent kinase inhibitor 2A (CDKN2A) gene lacking one or more
inactivating nucleic acid substitutions and/or deletions; and/or

(c) express a p16 protein; and

(ii)

(a) have an amplification of the cyclin E1 (CCNEL) gene; and/or

(b) have an expression level of CCNEL in a biological sample obtained from the human
subject that is higher than a control expression level of CCNE1;

wherein the control expression level of CCNEL1 is the expression level of CCNEL in a

sample or samples obtained from one or more subjects that have not responded to treatment
with the CDK2 inhibitor; and
wherein the CDK2 inhibitor is:

4-((8-cyclopentyl-6,6-dimethyl-7-0x0-5,6,7,8-tetrahydropyrido[2,3-d]pyrimidin-2-
yl)amino)benzenesulfonamide,

8-cyclopentyl-6,6-dimethyl-2-((1-(methylsulfonyl)piperidin-4-yl)amino)-5,8-
dihydropyrido[2,3-d]pyrimidin-7(6H)-one,
6,6-dimethyl-2-((1-(methylsulfonyl)piperidin-4-yl)amino)-8-phenyl-5,8-
dihydropyrido[2,3-d]pyrimidin-7(6H)-one,
8-(1,1-difluorobutan-2-yl)-6,6-dimethyl-2-((1-(methylsulfonyl)piperidin-4-yl)amino)-5,8-
dihydropyrido[2,3-d]pyrimidin-7(6H)-one,
6,6-dimethyl-8-((1-methyl-1H-pyrazol-5-yl)methyl)-2-((1-(methylsulfonyl)piperidin-4-
yl)amino)-5,8-dihydropyrido[2,3-d]pyrimidin-7(6H)-one,

6,6-dimethyl-2-((1-(methylsulfonyl)piperidin-4-yl)amino)-8-(tetrahydrofuran-3-yl)-5,8-
dihydropyrido[2,3-dlpyrimidin-7(6H)-one,

149



8-((1R,2R)-2-hydroxy-2-methylcyclopentyl)-2-((1-(methylsulfony)piperidin-4-
ylamino)pyrido[2,3-d]pyrimidin-7(8H)-one,

dinaciclib,
alvociclib,
seliciclib,

roniciclib,

milciclib

abemaciclib

trilaciclib,
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PHA-793887 ZK-304709 or AG-24322

or a pharmaceutically acceptable salt thereof.

2. The use of claim 1, wherein the human subject has been previously determined to:
(i)
(a) have a nucleotide sequence encoding a p16 protein comprising the amino acid
sequence of SEQ ID NO:1; and/or
(b) a CDKNZ2A gene lacking one or more inactivating nucleic acid substitutions and/or
deletions; and
(i) have an amplification of the CCNEL gene in a biological sample obtained from the human

subject.

3. The use of claim 1, wherein the expression level of CCNEL1 in the biological sample is at
least 1.5, at least 2, at least 3, at least 4, at least 5, at least 6, at least 7, at least 8, at least 9, at
least 10, at least 20, at least 25, at least 50, at least 75, or at least 100 times higher than the

control expression level of CCNEL.

4. The use of any one of claims 1-3, wherein the CDKN2A gene encodes a protein

comprising the amino acid sequence of SEQ ID NO:1.
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5. Use of a CDK2 inhibitor in the manufacture of a medicament for the treatment of a
human subject having a disease-or-disorderassoctated-with-cyclin-dependent kinase 2 (CDK2)-

associated cancer, wherein:

(1) in a biological sample obtained from the human subject:
(a) a nucleotide sequence encoding a p16 protein comprising the amino acid sequence of
SEQ ID NO:1 is present;
(b) a cyclin dependent kinase inhibitor 2A (CDKNZ2A) gene lacking one or more
inactivating nucleic acid substitutions is present; and/or
(c) a p16 protein is present; and
(i) in a biological sample obtained from the human subject:
(a) there is present an amplification of the cyclin E1 (CCNE1) gene; and/or
(b) there is present an expression level of CCNEL that is higher than a control expression
level of CCNEL;

wherein the control expression level of CCNEL is the expression level of CCNEL in a

sample or samples obtained from one or more subjects that have not responded to treatment
with the CDK2 inhibitor; and
wherein the CDK2 inhibitor is:
4-((8-cyclopentyl-6,6-dimethyl-7-0x0-5,6,7,8-tetrahydropyrido[2,3-d]pyrimidin-2-

ylamino)benzenesulfonamide,

8-cyclopentyl-6,6-dimethyl-2-((1-(methylsulfonyl)piperidin-4-yl)amino)-5,8-
dihydropyrido[2,3-d]pyrimidin-7(6H)-one,
6,6-dimethyl-2-((1-(methylsulfonyl)piperidin-4-yl)amino)-8-phenyl-5,8-
dihydropyrido[2,3-d]pyrimidin-7(6H)-one,
8-(1,1-difluorobutan-2-yl)-6,6-dimethyl-2-((1-(methylsulfonyl)piperidin-4-yl)amino)-5,8-
dihydropyrido[2,3-d]pyrimidin-7(6H)-one,
6,6-dimethyl-8-((1-methyl-1H-pyrazol-5-yl)methyl)-2-((1-(methylsulfonyl)piperidin-4-
yl)amino)-5,8-dihydropyrido[2,3-d]pyrimidin-7(6H)-one,
6,6-dimethyl-2-((1-(methylsulfonyl)piperidin-4-yl)amino)-8-(tetrahydrofuran-3-yl)-5,8-
dihydropyrido[2,3-d]pyrimidin-7(6H)-one,
8-((1R,2R)-2-hydroxy-2-methylcyclopentyl)-2-((1-(methylsulfonyl)piperidin-4-

vamino)pyrido[2,3-d]pyrimidin-7(8H)-one,
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roniciclib
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or a pharmaceutically acceptable salt thereof.

6. The use of claim 5, comprising:
(1) in a biological sample obtained from the human subject:
(a) a nucleotide sequence encoding a p16 protein comprising the amino acid sequence of
SEQ ID NO:1 is present;
(b) a CDKNZ2A gene lacking one or more inactivating nucleic acid substitutions and/or
deletions is present; and/or
(c) a p16 protein is present; and
(d) there is present an amplification of the CCNEL1 gene.

7. The use of claim 5, wherein the expression level of CCNEL1 in the biological sample is at
least 1.5, at least 2, at least 3, at least 4, at least 5, at least 6, at least 7, at least 8, at least 9, at
least 10, at least 20, at least 25, at least 50, at least 75, or at least 100 times higher than the

control expression level of CCNEL.

8. The use of any one of claims 5-7, wherein the CDKN2A gene encodes a protein

comprising the amino acid sequence of SEQ ID NO:1.

9. The use of any one of claims 1-8, wherein the medicament comprises a second

therapeutic agent.
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10.  The use of claim 9, wherein the second therapeutic agent is a BCL2 inhibitor or a
CDKA4/6 inhibitor.

11.  Aninvitro method of predicting the response of a human subject having a gisease-of
diserder-asseciated-with-cyclin-dependent kinase 2 (CDK2)-associated cancer to a CDK2

inhibitor, comprising:

(1) determining, from a biological sample obtained from the human subject:
(a) the nucleotide sequence of a cyclin dependent kinase inhibitor 2A (CDKNZ2A) gene;
(b) the presence of a CDKN2A gene lacking one or more inactivating nucleic acid
substitutions and/or deletions; and/or
(c) the presence of a p16 protein; and
(i1) determining, from a biological sample obtained from the human subject:
(@) the copy number of the cyclin E1 (CCNE1) gene; and/or
(b) the expression level of CCNE1,
wherein
(1)
(a) the presence of a CDKN2A gene encoding a p16 protein comprising the amino acid
sequence of SEQ ID NO:1;
(b) the presence of a CDKN2A gene lacking one or more inactivating nucleic acid
substitutions and/or deletions; and/or
(c) the presence of a p16 protein; and
(2) an amplification of the CCNEL gene and/or an expression level of CCNEZ1 that is higher than
a control expression level of CCNE1,
is predictive that the human subject will respond to the CDK2 inhibitor;

wherein the control expression level of CCNEL1 is the expression level of CCNEL in a sample or

samples obtained from one or more subjects that have not responded to treatment with the CDK2

inhibitor; and
wherein the CDK2 inhibitor is:
4-((8-cyclopentyl-6,6-dimethyl-7-0x0-5,6,7,8-tetrahydropyrido[2,3-d]pyrimidin-2-

yl)amino)benzenesulfonamide,
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8-cyclopentyl-6,6-dimethyl-2-((1-(methylsulfonyl)piperidin-4-yl)amino)-5,8-
dihydropyrido[2,3-d]pyrimidin-7(6H)-one,
6,6-dimethyl-2-((1-(methylsulfonyl)piperidin-4-yl)amino)-8-phenyl-5,8-
dihydropyrido[2,3-d]pyrimidin-7(6H)-one,
8-(1,1-difluorobutan-2-yl)-6,6-dimethyl-2-((1-(methylsulfonyl)piperidin-4-yl)amino)-5,8-
dihydropyrido[2,3-d]pyrimidin-7(6H)-one,
6,6-dimethyl-8-((1-methyl-1H-pyrazol-5-yl)methyl)-2-((1-(methylsulfonyl)piperidin-4-
yl)amino)-5,8-dihydropyrido[2,3-d]pyrimidin-7(6H)-one,
6,6-dimethyl-2-((1-(methylsulfonyl)piperidin-4-yl)amino)-8-(tetrahydrofuran-3-yl)-5,8-
dihydropyrido[2,3-d]pyrimidin-7(6H)-one,
8-((1R,2R)-2-hydroxy-2-methylcyclopentyl)-2-((1-(methylsulfonyl)piperidin-4-

vamino)pyrido[2,3-d]pyrimidin-7(8H)-one,

dinaciclib,
alvociclib,
seliciclib,

roniciclib

milciclib,

abemaciclib,
trilaciclib
OH
D o 0

HN™ |

PY O™ “NH § N

N N @] S (o]

l = /
N N N i N NH /)\N

\=y H l/ Ny N"H NH

CYC065 AT7519 BMS-387032/SNS032

151



O\\S,/O

\ /N
=~ N = |
|
Sy )\N S
H
AMG925
_Et
Q. N
S | H
=
() F
3~ UL ol
NH /
N N 7N F
H o} HN—N H
PHA-793887 ZK-304709 AG-24322

] ] Or ]

or a pharmaceutically acceptable salt thereof.

12.  The method of claim 11, comprising:
(i) determining, from a biological sample obtained from the human subject:
(a) the nucleotide sequence of a CDKN2A gene and/or the presence of a CDKN2A gene
lacking one or more inactivating nucleic acid substitutions and/or deletions; and
(i) determining, from a biological sample obtained from the human subject:
(a) the copy number of the CCNE1 gene,

wherein
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(1)
(@) the presence of a CDKN2A gene encoding a p16 protein comprising the amino acid
sequence of SEQ ID NO:1; and/or the
(b) presence of a CDKN2A gene lacking one or more inactivating nucleic acid
substitutions and/or deletions, and
(2) an amplification of the CCNEL gene,
is predictive that the human subject will respond to the CDK2 inhibitor.

13.  The use of any one of claims 1-10 or the method of claim 11 or 12, wherein the
amplification of the CCNEL1 gene comprises a gene copy number of at least 3; at least 5; or at
least 21.

1514. The use of any one of claims 1-10, and 13-er214 or the method of any one of claims 11-

1413, wherein the expression level of CCNEL is the expression level of CCNE1 mRNA,; or
wherein the expression level of CCNEL1 is the expression level of CCNEL1 protein.

1615. The use of claim 4514, or the method of claim 4514, wherein the expression level of
CCNEL is measured by RNA sequencing, quantitative polymerase chain reaction (PCR), in situ
hybridization, nucleic acid array or RNA sequencing; or wherein the expression level of CCNE1

is measured by western blot, enzyme-linked immunosorbent assay, or immunohistochemistry

staining.
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R:-is-selected-from-H,-C.¢ atkyl-and-Cy.¢ haloatkyl:
RQMMM%Q%M@%M@%W—G%WM—G%%M

; eroaryl-Ca.r cyeloatkyl-C.
aMeyI—Gm&FyFGHaHeyI—HO—membeFed—heteFeeyeleaHeyl—G atkyl - 5-10-membered
heterearyl-Ciq atkyl; %, RI-G(=0)OR*-CENRIR -G(=NRINRRY-S(=0)R"
S{=OINR°R_NR°S(=0),R°-NR°S(=0).NR°R*-S{=0),R-and-S(=0)NR°R wherein-said-C1.¢
atkyt-C:o-atkenyl-Cos-allkynyl-C o-hatoalkylh-Co - eyeloatkyl-Co i aryl-4-10-membered
heteroeycloatkyl 5-10-membered-heteroaryl Ca. - eyeloalkyl-Cy alkyl - Co o and-C 2 alkyl-4-
10-membered-heterocycloalkyl-Ci s altkyl-and 5-10-membered-heteroaryl-C. s alkyl-are each

ionally substituted- with 1. 2 3_or 4 independently selected R substi ;
each-R*-R°-and-Ris-independenthy-selected-from-H-Cys-alkyl-Cie-haloatkyh-Gos
fkome—Co vty G o eveleablep G 1 and 4 d0-momborod-hotoreeyelontle 510
membered-heteroaryh-Caio eyeloatkyl-Cisaltkyh-Coio aryl-Coaalkyl-4-10-membered
heteroeyeloalkyl-Cy 4 alkyl-and-5-10-membered-heteroanyl-Cy 4 alkyl-wherein-said-Cyg-atkyh-Co.
ool S atlemylC chndeallerdC ) L eyelaalled G Ly a4 L0-momborod
heterocycloalkyl, 5-10 membered heteroaryl, Ca.io eycloalkyl-Ci alkyl, Cajo aryl-Ciz alkyl, 4-
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_alkyl-and-5-10-membered-heteroaryl-C, . alkyl-are-sach-optionally substituted-with- 1,2, 3 or 4
independently selected R*" substituents;
%b%mdwmw%%mﬁw%%%&uw@%mm&kw@w
eyeloallepCr v aryk 0 HO 99
W@HMMMHMWWMWMMM
membered-heteroaryl-C, 4 alkyh-each-of which-are-optionalysubstituted-with-1.-2,3,0r 4
incenendanthrselected-R “sebstituents:
eae#Rf%Jﬁdependenﬁy—seleeted#em%—GHakw—aneLGHhalealkyk

3 O-memberad-he M d-heteroa ,Meyelea-l-k-yl—GHal-lﬁtl—G@
M&WFQMM%—FH%WWGI&W &Heyl—and—'é—%@—membe#ed—hete#e&&d—@

1 D3A

R%R%R%alnd—RZ—haveJehedeﬁﬂi%iens—M—G%eup—(a)-epéb%

Group-(ay:
R*and-R>-are-independently-selectedfrom-halo-C1s-alkyh-Cos-atkeny-Cos-alkyyCi g
M@%@%WM—WWHH%@%&H&H@%M—G%&W@%M%M
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Group-(b):
R*and-R5-are-independenthy-selected-from-H-haloCis-atkyh-Coc-atkenyCo.
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GW%M%%WWMM%W%W

eaehR%%mdepwm%%deaed#mm—H—D—ham—%kNGg£%ﬁkw—G%mkenw_G%
alkyayl-C1 s-haloalkyl-—Cs-10 eyeloatkyl-Cei0 aryl-4-10-membered-heterocycloatkyl-5-10
membered-heteroaryl-Cs 1o eyeloatkyl-Cos alkyl-Co10.aryl-Ci s atkyl-4-10-membered
heteroeyeloalkyl-C1 4 atkyl-5-10-membered-heteroaryl-Ci 4 alkyl-OR™_SR*_C(=0)R":

o (—Q) A |Releé’ e (_Q)QR(&’ aYa (—Q) Rb}’ QG(_Q) N RC_LRd'L,—N-RC_le'l,—NRC_l — b&T
NRC—IQ_FQ}QRMTN_RC&G (_Q) N R&R-di,—GFNRe}R-M, c (_P | Re}NR&Rd%TNR&GFNRe}N_R&Rdi?
NHQR%,—N-R-GLSFQ}RM,—N-R&S (_Q)P | Rc—lR_di, S (_Q) Rbi, S (_Q) N R&RMTNR&S(;Q)QRM
NRZS(=0)NRHR®_S(=0),R**S(=O=NRHIR® _and-S(=0).NRR* _wherein-said-C1 s-atkyk
S et —Cn sallore O p-heloalo S - epeloatler G n app A0 mombered
heterocycloalkyl5-10-membered-heteroarylh-Cs.o eycloatkyl-C1 4 alkyl-Ces.10 anyl-C14 alkyl4-
10 membered heterocycloaltkyl-Ci.4 altkyl, and 5-10 membered heteroaryl-C.s alkyl are each
each-R¥* R and-R%-is-independently-selected-from-H-C1 s-atkyd-C1s-haloalky-Ca c-atkenyl:
Coallemy G eyeleallerC. ) a4 d0-momborod-hotoreeyeloallod 5 L0-morahorod
alkyl-and-5-10-membered-heteroaryl-Cy 4 atkyd-wherein-said-C e-alkyl-Co s-alkenyh-Cos
alkynyl-C1 s-haloalkylCa10
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each R*™is independently selected from H. D, halo, CN, NOz. Crc atkyl Cos alkenyl Cous
alkyayl-C1 s-haloalkyl-—Cs-10 eyeloatkyl-Ceo10 aryl-4-10-membered-heterocycloatkyl-5-10
membered-heteroaryl-Cs 1o eyeloatkyl-Cos alkyl-Co.10 aryl-Ci s atkyl-4-10-membered
heterocycloalkyl-C:-4alkyl, 5-10 membered heteroaryl-Ci.aalkyl, OR*, SR* C(=O)R*,
G(—Q)PIRGZRG'%, G(_Q)QRa’g, QG(_Q)RI@Q’ QG(_Q)NRGZR%rN-R—Gsz%,—NRGZG@@}Rbg;
N_RC—EGFQ}QREQ ,—N—RQGFQ}N-RQR‘Q ,—GFN—R’“’}RQQ ,—G@N—RQ}NRC‘ZR"Q ,—N—RGZGFN-R‘*}N-RG'?RG'Q;
NHOR*-NR¥S(=0)R"-NR“S(=0)NRZR%-S(=0)R"-S(=0INRZR* - NR?S(=0),R"
NRZS(=0),NR%R%_S(=0),R"?_S(=OY=NRHR?_and-S(=0).NR%R*_wherein said-C s-atkyk
S et —Cn allome G p-heloallo S - epeloatler G r ape A0 mombered
heteroeycloatkyl 5-10-membered-heteroaryl Ca. - eyeloalkyl-Cy alkyl - Co o and-C 2 alkyl-4-
10 membered heterocycloaltkyl-Ci.4 altkyl, and 5-10 membered heteroaryl-C.s alkyl are each
each-R*R%2_and R% is independently-selected from-HCygalkyl-Cy s haloalkyl Cog-atkenyl
Cosatkynyl-Caon eyeloalkyl-Cosin aryl-4-10-membered-heterocycloatkyl- 5-10-membered
alkyl-and-5-10-membered-heteroaryl-C1 alkyl-wherein-said-Cos-alkyl-Co s-alkenylCos
membered-heteroaryl-Cs 10 eyeloatkyl-Cos alkyl-Co.10 aryl-Ci s atkyl-4-10-membered
heterocycloalkyl-C_s alkyl, and 5-10 membered heteroaryl-C-_s alkyl are each optionally
each-R*%is-independently selected from-Ci g-alkyl-Cos-alkenyl-Co s-alkynyl-Ci s-haloalkylCs 10
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frosborad botoroape © 0 eveentdedl O ebed O a0 adesl A D pneabaead
heterocycloatkyl-Ci 4 alkyh-and-5-10-membered-heteroany-C._4 atkyleach-of which-are
optionaly-substituted-with-1,-2,-3-or 4-independently selected R*® substituents;
each-R?8-and-R*E-is-independently-selected-from-H-D-halo-CN;-NO,-C3.7 eycloatkylphenyl4-
7 membered heterocycloalkyl, 5-6 membered heteroaryl, Cz.; cycloalkyl-Ci.z alkyl, phenyl-Ci4
alkyl-4-7-membered-heterocycloalkyl-Cy 4 alkyl-5-6-membered-heteroaryl-C, 4 alkyl- OR*3;
N—R%GFQ}R%TNR%GFQ}QR%TN-R%G(_Q)NR%R%, G(_NRe}RbZ—S’ G(_NRe}N_R_eZSRdQQT
NR%@FNRS}NR%R%TNHQR%M%SF@}R%M%S(_Q)P|R623Rd23, S(_Q)szgT
Mgm%Rﬁm%%%M%—M—G%M—G%M—GH

5 nambared b - aroaryl, s 7 cyeloalkyl

M%%WW%%M%W%W%M—GQ
salkylphen membered-heteroeyelos 5-membered-heteroaryl, Cs 7 eycloalkyl-

each-R-is-independently-selected-from-OH-NO2-CN;-halo-Cys-atkyh-Co s-alkenyl-Cos-alkynyd:
Sy s-hatealkyleyano-Ci -allkyh HO-Cy s-alkyh-C1 s atkexy-Cy s-atkyh-C1 s atkexy,C1 3
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Cys abloylthio Co s allkoplsulfing-C. s allkoylsulfonylcarbamyl-C1 3 altkylcarbamyl diC 1 3
alkylhycarbamyl, carboxy, Ciz alkylcarbonyl, Cisalkoxycarbonyl, Ci.z alkylcarbonyloxy, Cia
alereabomdamine—C - aloerarbordamine—C - ellodarminosarbemdoeS -
adersulomsamne—amnosubiony—C o adermrinesaiony —dHE - allerbambnosuliond:
amm%enﬂam—@;;aﬂeﬂmaew#e%%&mme—é&@;;ﬂkyﬁamme&u#&whmm&

least-one-R*"is-selected-from-S{=0),R**-and-S(=0)NR*R*® wherein-R* is-Cy 3 alkyl-and R
and-R*-are-each-independently-selected-from-H-and-C1 3 akkyk
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RYisH:
RZ%is-selected-from-C1.c-atky-Cos-alkenyh-Co.c-atkyayl-Cis-haloalkyl-Cs 7 eycloatkyl phenyl;
4-7-membered-heterocyeloatkyl-5-6-membered-heteroaryl-Ca - 1 ablephenyd-So

Rg%a%m@%w%%%%%%%@g%kﬂ—w
4-7-membered-heterocyeloatkyl-5-6-membered-heteroaryl-Ca - 1 ablephenyd S

R%nd—R%weae#mdepe#rdeMy—sﬂee@d%n—G%ﬂkyLand—G%M
or-alternatively, R* and-R°togethe on

RS-and-R*-are-each-independently-selected-from-H-and-Cs alkylk:

each R s independently selected-from halo, CNCNO - C palkyl Calkenyl-C oo alkynyl € .
s-haloalkr-OR™-SR™ -G(=0)R™ - C(=O)NR* R C(=0)OR™ -OG(=0)R" - OC(=0)NR*R%;
NR™RE_NREC(=0)R_NRG(=0)OR": NRMG(=0INR™R_NHOR™:, NRS(=0),Rb,
NRZS(=0),NRR®_S(=0),R*_and-S(=0)NR*R%:

each-R* R and-R¥-is-independently-selected-from-H-C1s-atkyl-and-Cis-haloakkyl:
each-R-is-independently-selected-from-Cy-atkyl-and-C1s-haloalkyl:

each R*™ is independently selected from halo, CN, NOz, Cis alkyl, Cos alkenyl, Cos alkynyl, C1o
6_ha_l_ea_|_|ey_|'_g_RaZéR_a-2' G(_Q)sz, G(_Q)NRGERGI-Z’ G(_Q)QR&'&’ Qe(_Q)sz’ Qe(_Q)NReZRdZT
NR®ZS(=0),NRZR®_S{=0),R"and-S{=0),NRZR:

each-R*-R% and-R%is-independently-selected-from-H—C1s-atkyl-and-Cis-haloalkyland
each-R™ s independently-selected-from Gy c-alkyl-and-C ¢ haloalkyh
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1R group;

R s S{=0),R*-0r- S(=0),NR**R%:

R is Gy g alkyl:

R*:-and-R%-are-each-independently-selected-from-H-and-Cy.3 atkyl:
R3-is-selected-from-C1.c-atky-Cs7 eycloalkylphenyl-4-7-membered-heterocyeloalkyl-and 5-6
membe#ed—hete#eapyl—e alkyl-each-of which-is-optionaly-substituted with-1 2.3 or 4
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R*MM%M%M@%W%WHW
aueyl—é%me#nbe#ed—awl—e aueyl—4—]=4—membeped-hetemeyeleaueyl—e alkyland 5-14
membe#ed—hete#e&ryl—e MW%MTG%W%W%MM
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membered-heteroeycloalkyl-C, 4 alkyl-5-10-membered-heteroar-G, 4 alkyl-OR* SR,
N—H-QRSA,—GQQ}RM, G(Q)P|R64Rd4, G(Q)NRM@RM%G(Q)QRMTQGQQ)RMTQG(Q}NRMR—MT
N_R_G4Rd4 1_N_R_G4N_R64Rd4 ,—N—R—GA'QGQ}RM ,—N—RMQGQ}QRM ,—N—RMQ-QQ)-N-RMRGM ,—G—FN—R—M}R-MT
CENRHINRRM, NRHCENRHNRR NRUGENRR™, NRUS(OINRHRY, NR#S(O)R™,
N—RMSQQ)QRM,—N-RMS(Q)(_P|RM}RMrNRMS€©)2NRMRd4é{Q)RM§(Q}NRMRMé(@)2RM;
S{O)NR*R¥-OS(OH=NR*)R*-0S(0)R™-S(OH=NR*)R*-SFs- P(O}R"R%;
QW%M%QR“%W@RM%@R“H%WRMMMM%MT@%
alyry-Cie-haloalia Caao. N 5 mambarad mambarad h o ol
membered—ketemeyelea#kyl-@ alkyl—and%—l&n%mbered—hetere&wl—@ aHeyLaFeLeaeh
optionaly-substituted-with-1,-2.3,-or 4-independently selected R** substituents:
eaehR%&mdepmda%%aeemd#mm—H—D—hab—thNQg—G}eakw—G%aueM—G%
alkynyl, Cis haloalkyl, Cs.10cyclo ~6-10-membered-ary—4-10 bered palkyl-
5-10-membered-heteroanyl-Ca.io cyecloatkyl-Cy s akkyl-6-10-membered-anyl-Ci s altkyl—4-10
membered-heterocycloalkyl-Ca s alkyl, 5-10-membered-heteroaryl-C s alkyl OR™ SR*;
NHQRa% ,—G—(@}Rbs ,—G{Q}N-R(%Rdg’ ,—GQQ}N—R‘}E’QQR&F’),—G(Q}GR% ,—QG(Q}R% ,_Q_GGQ}N_R&SR%T
N—R%S{Q}QR%,—N-R%S(Q)(_P|R%}R%TNR%S(@)2NR%R%,Q{@}R%,§(Q}NR‘%R%,§(@)2R%
S{Q}gN—R"‘E’R% QS(Q)(—PIR‘%}R% _@S{g)gRbs S(Q)(_NRes}Rbs _SFs _p_(@)Rf%Rg%
WR%%@%%%@R@HWR%W%%M%W%
atkynyh-C1e-haloatkyt Caio eyelo mbered mem

5-10-membered-heteroaryl, Cqi eyeloalkyl-C. - alkyl-6-10-membered-aryl-C . alkyl,-4-10
membe#ed—hete#eeyc—leauwl—e aueyl—and%-}e—membeped—imemaM—G atkyl-are-each
MMWWM%M%FD—MG—GNA%2£%M—G%M—G%
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NRG(=NRR - NRS(OINR R NRHIS(O)RM - NR™S(0)R™,
N—RG‘LLS(Q)(_P|RW}RMTNRG%S(@2NRG%RM&©}RM§(Q}NRGMRM§(@2RW;
S{O)NR MR OS(ON=NR**R**.-O0S(0),R*-SOH=NR**JR* Sk PIOYR™R*,
OP(OHORMHOR™PONOR ™ HOR)-and BRI“R - wherein-said-Cyc-atkyl-Coc-atkenyk
Cos-atkynylCis-haloalkylCs; eycloalkyl phenyl 4-7 membered-heterocycloalkyl, 5-6
membered-heteroaryl-Cs7 eyeloalkyl-C 4 atkyl-pheny-C. 4 alkyl-4-7-membered
botopococendea O g alleraed CoCprepnbe el meisnn L O el e mee e sl s
substituted with-1,2,-3-or 4-independently selected R*5 substituents:
each-R*®-is-independently-selected-from-H:D-halo- CN-NO2-Cus-alkylCo.s-alkenyl Cas
Mﬂﬂ—@}-@—h&l@&'—k—)‘l—@&; veloallkydpheny membered-heterocycloaliod 8 membered
WS—PWMW atkyl-4-7-membered-heteroeycloatad-Ciy
alkyl-5-6-membered-heteroanyl-Cy 4 alkyl-OR*?%, SR*2_NHOR*2_C(O)RY?_C(OINR2R%2,
GQ@)—N—RGQ@RMZ)—GGQ}QR&Q —Q—G(@)-RMZ —@G@}N—RGQRW _N_R_e42Rd42 _N_RG4ZN_RG42R€M2
NRMQS(@)QRM;Z ,_N_RMQS(QFNRMQ}RW TNRe%S(gagNReQRW ,é(Q}Rb“Q é{@}N—R‘;"’sz“z;
S{O)R**S{O)NRRM% OS(OY=NR* AR 0S(0),R™ - S(OU=NR*)R** SFs;
P{O)R™R¥*2 OP(ONOR M HOR ) P(OHOR M HOR*)-and BRIR 4 wherein-said-Cyc-alkyk;
Cos alkenyl, Cos alkynyl, Cis haloalkyl, Cs7 cycloalkyl, phenyl, 4-7 membered
heteroeyeloalkyl-5-6-membered-heteroaryl-Ca 7 eycloalkyl-Ca s atkylphenyl-Ci s alkyl-4-7
membered-heterocyeloatkyl-C - alkyl-and 5-6-membered-heteroaryl-C . altkylare-each

ionally substituted wit indenendently selected RS substi .
eaehﬁ%%mdependem%deemd#mm+kD—h&m—QM—N©z£;@%W—G%alkW—e%
alaryh-C1 e-halealart—Cs 7 eyeloaliadpheny h ambered
hetepeapyd—egr;eyeleaueyl—eg‘aralkyl—phenyl—@ alkyd,—4—7—membered—hete#eeyeleaueyl—914
atkyl-5-6-membered-heteroanyl-Ci 4 alkyl-OR®:_SR®_NHOR®:_C{O)R"_C(O)NR®IRIE
NRFIC(O)R™;
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N_R(:—SiS(Q};gRb& ,_N_RC—S;S(Q}FN_R%;}R%; ,—N—R&S{Q)QN-RQR@ ,é(@}Rbsi é{@}N—R&S&Rm;
S{0)2R™L-S(O)NRP R _OSIOH=NR IR -0S(0),R™ - S{OH=NR**HR*:SFs;
P{O)R™RPLOP(ONOR™HOR ™) P(OHOR™HOR™)-and BRIMR - wherein-said-Cyc-alkyk
Cas-alkenyl-Cog-atkynyh-Cos-haloatkyl-Car eycloalkyl-phenyl-4-7-membered
heteroeycloalkyl5-6-membered-heteroaryh-Ca.z 1aatkyl-phenyl-Cisatkyl-4-7
rrembered-heteroeyeloalle/ o allos —apd S-Grermbered-heteroand-C . alledareaoch
optionally-substituted-with-12-3-or-4-independenthy-selected-R%8_substituents:
eaehR%%mdepmdﬁm%deaed#mr%kw\me—eN—NQg£%ﬁkw—G%ﬁlkenw_G%
alkynyl Gy ¢ haloalkyl Cs; eyeloalkyl pher A b ambarad
heMeaM—GHeyﬁemkw—GHaHew—ahenyFG alkyd—4—7—membe¢ed—hetepeeyeleaueyl—e
alkyl. 5-6-membered heteroaryl-C, - alkyl. OR™  SR™ -NHOR™  C{O)R"™ C{OINRR™
S(O)R"-S(0)NR?R*%-OS(ON=NR*®HR"*0S(0).R***-S(OH=NR*HR"? SFs;
P{O)R™*RP% OP(ONOR™HOR ™) P(ONOR ™ *HOR*)-and BRIR S wherein-said-Cuo-alkyk
Co-s-atkenyl-Co s-alkynyl-Ci1 ¢-haloalkyl-Cs 7 eycloalkylphenyl-4-7-membered
heteroeyeloalkyl-5-6-membered-heteroaryl-Cs 7 cycloalkyl-Cy s atkylphenyl-C s alkyl4-7
membered heterocycloalkyl-Ci_z alkyl, and 5-6 membered heteroaryl-Ci_s alkyl are each
onallv.substituted wit indenendentlv selected R-substi _
M“%“%“%WQW%HM%M%M

s-alkenyl-Co s-alkynyl-Ci s haloallarl-Cs 1o eyeloalkyl-6-10-membered-aryl-4-10-membered
sotorgepelanlar B A0 oppbepeel bodivonsal O eveloallodl o g elleal 600 mapnboped a0
salkyl-4-10-membered-heterocycloatkyl-C. 4 atkyl-and-5-10-membered-heteroanryl-G, 4 altkyd
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memb aala OC\ 54 - CEARLRS S c )
- - ehodA-d0rmermbered-helerseyscloallefd-C
Gmeyeleakyl—eualkyl—é—}&me#meped—aryl—@%
M&LKH—\A#HG#&F@—G&GICFGBHGH&H—y—SHbSH{H{ed—MH%h—l—Z—
aueyd—and%-%emembered—hetemagd-e
’ . . CN, Cis alkyl, Cisalkoxy, Cishaloalkyl, Cis
eaeh—Reﬁs—inelepenelemly—seleeted—#em—H,—OH—GN—G |
eycloalkyl, 6-10-membered-aryl-4-10-membered
hatoatkoxy,-Cop-alkenyb-Coalkynyl-Co o - " )
al.l.g>4_4-4:9+nembe;ed_hetepeeyelga+kyl-e 14 abkyk;
alkyl—and%-%@#nembe#ed—hetereawl—@
each-R™-and-R% are-independently-selected-from-H-C |
eyeleaueyl,—é%qqembeped-&ryd%&membeped
hatoatkoxy,-Cop-alkenyb-Coalkynyl-Co o - " )
M_H&membered_hetemeyelea;kyl-e 14 abkyk;
aueyl—anelé-%@#nembelted—hete{ﬂea%e
eachR M”W@WMMMMM%M—G%M—G%M—G ‘
h4 v an D 8-A a v ars v 8
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MM@%%GM@H&W—QW@HM—M#WW&%%@MM
clbod-are-cachontonalbysubstiiecwith 2200
aler—apdb-Gnembered-heereans S -
48_substituents:
tpdesepdenthyrsecoled R

aharain the - and Mambharad 48 ,
optionathy-substituted-with-1,- 2,3, or 4-independently selected R™ -substituents;
Mﬁ%mdwmmeemmggwe%mmm@%w%mw@y

cteroaryh G eycloatkyl-

each-R**is-independently-selected-from-H-OH,CN,C ’ , CN, Cyig alkyl, Cisalkoxy, Ci¢haloalkyl, Cis
’ 1
. Cos alkenyl, Cos alkynyl, Cs; cycloalkyl, phenyl, 4-7 membered heterocycloalkyl,
haloalkoxy, C - " : N |
5-6-membered-heteroarylCa., eyeloalkyl-C s alkyl-phenyl-C alkyl—4—7—membe|ﬂed-
heterocycloalkyl-Ci_s alkyl, and 5-6 membered heteroaryl-C
each-R™:-and R are-independently-selectedfrom-H-C1s-alkyh-Ci s atkoxy-Ci s haloalkodCie
haloatkexy-Ca.s-alkenyl-Coc-atkynyl-Ca7 eycloalkyl-phenyl-4-7-membered-heterocyeloatkyl;
3.7 cycloalkyl-Cisalkyl, phenyl-Ci_salkyl, 4-7 membered
5-6-membered heteroaryl, C -
14 atkylk:
heterocycloalkyl-Ci_s alkyl, and 5-6 membered heteroaryl-C
MWM“%W%%M%W%W%




MW—%PHQWMQM%—M—GMW%M—G%—W—GM
a Nnhan m 0 d 0 03 $ D C S1aSic ,3_7_eyeleal-k-y-l-

each R** is independently selected from H, OH, CN, C1 alkyl, Crs alkoxy, Ci haloalkyl, C:s
haleatkexy,-Cos-alkenyl-Cos-alkynyl-Ca eyeloalkyl-phenyl-4-7-membered-heteroeyeloatkyl;
5-6-membered-heteroarylCa 7 eycloalias-Ci 4 atylhphenyl-C1 4 alky-4-7-membered
heteroeycloalkyl-C. 4 alkyl-and-5-6-membered-heteroaryl-Cy s alkyl:

each-R™2and-R9*2 are-independently-selectedfrom-H-C1s-alkyh-Ci1 s atkoxy-Ci s haloalkodCis
haleatkexy,-Cos-alkenyl-Cos-alkynyl-Csr eyeloalkyl-phenyl-4-7-membered-heteroeyeloatkyl;
5-6-membered-heteroanyl—Ca 7 eycloaliar-Ci 4 atayhpheny-Ci 4 alkyd4-7-membered
heterocyeloalkyl-Cy . atkyl-and-5-6-membered-heteroanyl-Ci 4 alkyl:
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%WM%%FHM%WFGM—M—G%M%W%
a_”éynyl_egq_ seloatiarphenyl M ocy a h ’
eyetoater-C L allorkphenyl-C. aMeyIT4—7—nﬁ}embeFed—heteFeeyelealkyl—GH&Heylrand%-6
membered heteroaryl-Cy 4 alkyl:
WMW%MM%@M%H@W—M;@WM
e,r_a_ny_RJ“'Z_a,nd_RM’Z— ached to-th m . aa

4-substituents independently-selected from Cy o-alikyl-and-C..s haloaliyl:
M%%%%%%W%WMMMM%M%M%M

Cog-atkynyhCaag , 5 0 0 0
membe#ed#etereapyl—e&;@eyeleakyLGHakw_é—L&membeFed—aﬁd—G aHeyI,—4—LGLmembeFed
heterocycloaltkyl-C_g alkyl-and 5-10-membered-heteroaryl-C_y alkyb-wherein-said C -atkyl Co.

Gmeyelealkyl—GHakal—é—LG—menﬁrbeFed—aFyl—G aJkyl—MO—membeFed-heteFeeyeleaMeyl—G
atkyl-and 5-10-membered-heteroaryl-C - alkylwhich-are each-optionally substituted-with- 1,2,
3-or-4-independently-selected-R> substituents;
each-R%-is-independently-selected-from-H-OH-CN;-C1s-alky-C1 s alkoxy-C1 s halealkylC1s
heterocycloalkyl, 5-10 membered heteroaryl, Ca-n
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heterocycloalkyl-Ci_s alkyl, and 5-10 membered heteroaryl-Ci_s alkyl:
WM@WMMQM%%MW%M@W

each-R"®is-independenthy-selected-from-C1s-alkyl-C1 s-haloalkyh-Cos-atkenyl-Co s-atkyryh-Ca 7
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membered-heteroaryl-Cs7 eyeloalkyl-C 4 atkyl-phenyl-Co 4 alkyl-4-7-membered
heterocycloalkyl-C1 4 atkyl-and-5-6-membered-heteroaryl-C14 alkyl-which-are-each-optionally
substituted-with-1.2.3,-or 4-independently selected R>®-substituents:
each-R***is-independently selected-from-H-OH; CN; -Gy s-alkyl-C1 6 alkoxyCy g haloalkyl-Cis
hateatkexy,-Cos-alkenyl-Cos-atkynyh-Cas eyeloatkyl phenyl-4-7-membered-heteroeyetoatkyl;
5-6-membered-heteroaryd-Ca 7 eyeloaliyl-Cy 4 atkyt-pheryl-Cy 4 alky-4-7-membered
hetereeyetoallad-C ) allkyland-5-6-membered-heteroaryl-C. . allesk

each-R™ -and-R% - are-independenthy-selected-from-H-C1s-alky-C1s atkoxy-Cis hatoatkydCug
hateatkexy,-Cos-alkenyl-Cos-atkynyh-Cas eyeloatkyl phenyl-4-7-membered-heteroeyetoatkyl;
5-6-membered-heteroary-Ca 7 eyeloaliy-Cy 4 atkyl-pheryl-Cy 4 alkyh-4-7-membered
heteraeyeloatkyl-C 1 4 alkyl-and-5-6-membered-heteroaryl-C) - atkyk
%@M&%MW%%%M%WMM@%
,,_,e.., M h d oeyeloatikyd: G5 hered-he oaryl
eyetoatiky-Cia atkyl-pheryl-Ci4 alkylh-4-7-membered-heteroeyeloatkyl-Ciq alkyland 5-6
membered-heteroanyl-Ci s altkyl:
M&M@%mdepwden%ae&edﬁwn%—ewau@*y—a%eﬁh&bauw

hetereapyl—eg.peyeleaueyl-egraraueyl—phenyl-e alkyl, 4-7 membered heterocycloalkyl-Ci.4
alkyl, and 5-6 membered heterocaryl-Ci.. alkyl, wherein said Ci.s alkyl, Co.s alkenyl, Cos alkynyl,
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RC_substituents:
MW%MWW!%MM%%M@HMM@%M—G%WH

each-R**2is-independently-selected-from-H-OH; CN; G, s-alkyl-C1 s alkoxyCi g haloalkyCis
haleatkexy-Coe-alkenyh-Cos-atkynyh-Ca 7 eyeloalkyl-phenyl-4-7-membered-heteroeycloatkyl;
heterocycloaltkyl-C_g allkeyl-and 5-6-membered-heteroaryl-C. - atkyl;

each-R™%.and-R%% are-independenthy-selectedfrom-H-C1s-alky-C1 s atkoxy,-Cis haloatkyd Cig
haleatkexy-Coe-alkenyh-Cos-atkynyh-Ca 7 eyeloalkyl-phenyl-4-7-membered-heteroeycloatkyl;
heterocycloaltkyl-C_g allkeyl-and 5-6-membered-heteroaryl-C. - atkyl;

MWM&%%WMMMM%M%W%M—G%

alkynyl-C, s-haloalkylcyane-Ci s-alkyl - HO-Cy s-alkyl -G s alkexy-Cy 3-alkyl-Cs 7 eycloalkyl:
atkylsutfinyl-Cus atkylsutfonyl-carbamyl-Cia alkylearbamyl-di{C1s atkyhearbamyl-carboxy;
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C(O)R-C(OINR™R™-C{O)JOR™-OC(OIR™-OC(OINRR¥ - NR™R¥ - NR*C(O)R";
NRG(OJOR™-NRUC(OINRR¥-NRS(0)oR™-NR“S{0):NR“R*-S(0).R™-and
S(OYNRR™-wherein-said-Cy.e-alkyh-C2 s-alkenyl-Coe-alkynyl-and-Cue-haloalkyl-are-each
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Ris-selected-from-Ci¢ atkyt-Co g atkeny-Cos alkynyl-C1 ¢ haloalkyd-Ca10 eyeloalkylphenyl;
4-10 membered heterocycloalkyl, 5-10 membered heteroaryl, Cs.ip cycloalkyl-Ci.4 alkyl, 6-10
membered-ard-C - 4m6¢449#mm@%aH%%mxyamm@¢G -atkyl-and-5-10-membered

each-R*is-independently-selected-from-H-halo-CN-C1s-atky-Cis-haloalkyl-Cs 4 eyeloalkyl;
OR*_ C(OYR™_C(OINR*R¥_C(O)OR* OC(O)R*-OC(OINR*R¥ _NR*“R¥_NR*C(O)RY;
NR¥C(O)OR™ - NRUCOINRRM-NRS(0)oR™-NR™S(0)2NR*R* ;- 8(0):R™ -and
S{O)NR¥R*;

W%WMM—MGMMMW%MH
alkyl-5-6-membered-heteroaryl-Cy 4 atkyl-OR®:_C(O)R5: C(OINRSRUSIC(O)OR:,
OCLOIR -OC{OMNR 1R
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NREIRIL_NREICIQ)RIEL_NRBLG(OYORSE_ NREIC(O)NRERIL_NRBLS(Q),RP5:
NR%&QQNR%R%%@QR%%&QQNR%R%WHM%W%
a'l'kynw—el-@ reloalikodphenyt Mmambered-heterg hered
WHWHMWHM%H%MM%WWH
independently selected R°8 substituents:
each-R°Bis-independently selected-from-H;-halo; CN;-C1 s-altkyl-C1 s-haloalkyl-OH, NO2 - CN;
allorlearbonyloxy,-C 1.3 alkylecarbonylamingC. 3 alkoxycarbonylaming,Ci 3
alkylaminocarbonyloxy-Ci 3 alkylsulfonylamineaminesulfonyl - C, 3 alkylaminosulfonyl-di{C, .3
W%su#enﬁ—amm&#en%&mme—@;;&kyhmmes%nyl&wne—d&@;g

each-R* R%_and-R%-is-independently-selected-from-H-C1 s-atkyl-and-Cys-haloakkyh:
each-R"is-independently selected from Gy s-alkyl -G e-haloalkylCoc-atkenyl-Co-altkynyl-Cs 10
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each R +srmdependemlyeeleeted#em4qa+e~eN—G . ;-e—al-k—yl—G;_e eyeleaueyl-
3 3-7-

aroan. 765-1
%Rag*—G(Q}Rb‘E’*

| [
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NR™R™ NRPIC(O)R™ NR'C(OJOR™, NRT'C(OINR™ R NR™'S(0).R™,
NR®IS(O),NRPR®L_S(0),RS:_and-S(O)NR®R®:_wherein-said-Cys-alky-C1s-haloakkyl-Ca.

7 6V €104

Ris selected from C . alkyl. €15 haloalkyl, C- 7 eycloalkyl, C- = cycloalkyl, C - eycloalkyl-C1 5
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4216. The use of any one of claims 1-10 and 13-15elaim-4% or the method of any one of claims

4111-15, wherein the CDK2-associated cancer is lung squamous cell carcinoma, lung

adenocarcinoma, pancreatic adenocarcinoma, breast invasive carcinoma, uterine carcinosarcoma,
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ovarian serous cystadenocarcinoma, stomach adenocarcinoma, esophageal carcinoma, bladder

urothelial carcinoma, mesothelioma, or sarcoma.
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4317. The use of any one of claims 1-10 and 13-15 or the method of any one of claims 11-
15elaim-41-or-the-method-ef-claim-41, wherein the CDK2-associated cancer is lung

adenocarcinoma, breast invasive carcinoma, uterine carcinosarcoma, ovarian Serous

cystadenocarcinoma, or stomach adenocarcinoma.

4418. The use of any one of claims 1-10 and 13-15 or the method of any one of claims 11-
15¢laim-41-or-the-method-of claim-41, wherein the CDK2-associated cancer is an

adenocarcinoma, carcinoma, or cystadenocarcinoma.

4519. The use of any one of claims 1-10 and 13-15 or the method of any one of claims 11-
15¢laim-41-or-the-method-ofclaim-41, wherein the CDK2-associated cancer is uterine cancer,

ovarian cancer, stomach cancer, esophageal cancer, lung cancer, bladder cancer, pancreatic

cancer, or breast cancer.

4620. The use of any one of claims 1-10 and 13-15 or the method of any one of claims 11-
15¢laim-41-or-the-method-ofclaim-41, wherein the CDK2-associated cancer is ovarian cancer,

uterine carcinosarcoma, or breast cancer.

21. The use of any one of claims 1-10 and 13-15 or the method of any one of claims 11-15,

wherein the CDK?2-associated cancer is endometrial cancer.

4722. The use of any one of claims 1-10 and 13-15 or the method of any one of claims 11-
15¢elaim-41-or-the-method-ef-elaim-41, wherein the CDK2-associated cancer comprises p27

inactivation.

4823. The use of any one of claims 1-10 and 13-15 or the method of any one of claims 11-
15elaim-41-or-the-method-ef-elaim-41, wherein the CDK2-associated cancer is a N-myc

amplified neuroblastoma, a K-Ras mutant lung cancer, or a cancer with a FBW?7 mutation and

CCNEL1 overexpression.
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