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(57) Abstract: The present invention relates to combination thera-
pies for treating KRas G12D cancers. In particular, the present in-
vention relates to methods of treating cancer in a subject in need
thereof, comprising administering to the subject a therapeutically
effective amount of a combination of irinotecan (or an analog there-
of) and a KRas G12D inhibitor, pharmaceutical compositions com-
prising a such compositions, kits comprising such compositions
and methods of use thereof.
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COMBINATIONS OF KRAS G120 INHIBITORS WITH IRINOTECAN
AND RELATED METHODS OF TREATMENT

FIELD OF THE INVENTION

[001] The present invention relates to combination therapies useful for treating cancer. In
particular, the present invention relates to therapeutically effective combinations of a KRas
(12D inhibitor and irinotecan, and additionally pharmaceutical compositions comprising theses

agents, kits comprising such compositions, and methods of use thereof,
BACKGROUND OF THE INVENTION
KRas Inhibitors

[002] Kirsten Rat Sarcoma 2 Viral Oncogene Homolog ("KRas™) is a small GTPase avd a
member of the Ras family of oncogenes. K Ras serves as a molecular switch cycling between
inactive (GDP-bound) and active (GTP-bound) states to transduce upstream celiular signals
recetved from multiple tyrosine kinases to downstream effectors regulating a wide variety of
processes, including cellular proliferation {e.g., see Alamgeer et al, (2013) Current Opin

Pharmeol. 13:394-401),

[003] The role of activated KRas in malignancy was observed over thirty vears ago (2.g., se¢
Der et al., (1982) Proc. Nat] Acad. Sci. USA 79(113:3637-3640). Aberrant expression of KRas
accounts for up to 209 of all cancers and oucogenic KRas mutations that stabilize GTF binding
and lead to constitutive activation of KRas and downstream signaling have been reported in 25 -
30% of lung adenocarcinomas. {e.g., see Samatar and Poulikakos (2014) Nat Rev Drug Disc
13¢12) 928-942 doi: 10.1038/mrd428). Single nucleotide substitutions that result in missense
mutations at codons 12 and 13 of the KRas primary amino acid sequence comprise
approximately 33% of these K.Ras driver mutations in lung adenocarcinoma, with a G12D
mtation being a common activating mutation {e.g., see Li, Balmain and Counter, (2018) Nat

Rev Cancer Decy 18(12):767-777; Sanchez-Vega, et al, (2018) Cell; 173, 321-337).

0041 The well-known role of KRas in malignancy and the discovery of these frequent

muiations in KRas in various turnor types made KRags a highly attractable target of the
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pharmacentical industry {or cancer therapy. Notwithstanding thirty years of large scale
discovery efforts to develop inhibitors of KRas for treating cancer, only a single KRas G120
inhibitor {the KRas (312C inhibitor sotorasib) has demonstrated sufficient safety and/or efficacy
to obtain regulatory approval (e.g., see : FINA Approves First KRAS luhibitor: Sotorasib. {No
authors Hsted} Cancer [Hscov. 2021 Aug; 1 1{830F4. doi: 10.1158/2159-8200.CD-NB2021-0362,
Epub 2021 Jun 22). To date, no KRas G120 inhibitors have demonstrated sufficient safety

and/or efficacy to obtain regulatory approval.

(0051 Compounds that inhibit K Ras activity are still highly desivable and under investigation,
including those that disrupt effectors such as guanine nucleotide exchange factors (e.g., see Sun
gt al, (2012) Agnew Chem Int Bd Engl. S1{25):6140-6143 doi: 10.1002/anie201201358) as well
a3 those that target KRas GI12D (e.g., see K-Ras{G12D) Has a Fotential Allosteric Small
Molecnle Binding Site, Feng H, Zhang Y, Bos PH, Chambers JM, Dupont MM, Stockwell BR,
Biochemistry, 2019 May 28;58(211:2542-2554, dot: 10.1021/acs.biochem. 8b01300. Epub 2019
May 14: and Second harmonic generation detection of Ras conformational changes and
discovery of a small molecule binder, Donohue E, Khorsand S, Mercade G, Varney KM, Wiider
PT, Yu W, MacKerell AD Jr, Alexander B, Van QN, Moree B, Stephen AG, Weber 1M, Salafsky
| MeCormick F., Proc Natl Acad Sci USA 2019 Aug 27;116(35):17290-17297, dot:
£0.1073/on88. 1905516116, Epub 2019 Auy 9). Clearly there remains a continued interest and
effort to develop inhibitors of K Ras, particularly inhibitors of activating KRas mutants, including

KRas GiZb,

[006] While the KRas 312D inhibitors disclosed berein are potent inhibitors of KRas GI12D
signaling and exbibit single agent activity inhibiting the in vitro proliferation of cell lines
harboring a KRas (312D mutation, the relative potency and/or observed maximal effect of any
piven KRas G120 inhibitor can vary between KRas mutant cell lines. The reason or reasons for
the range of potencies and observed maximal effect is not fully understood but certain cell lines
appear to possess differing intrinsic resistance. Thus, there is a need to develop alterpative
approaches 1o maximize the polency, efficacy, therapeutic index and/or chinical benefit of ¥Ras

G120 inhibitors in vitre and in vivo.
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frinotecan

10071 ITrinotecan, sold under various beand names, is a chemotherapeutic cytotoxic agent
approved for the treatment of colon cancer and small cell lung cancer. It is given intravenously,
often with other chemotherapeutic agents. Irinotecan is activated by hydrolysis to SN-38, an
inhibitor of topoisomerase 1. This is then inactivated by glucuronidation by uridine diphosphate

clucuronogyltransferase 1A1 (UGT1AL). The inhibition of topoisomerase I by the active
metabolite YN-38 eventnally leads to inhibition of both DNA replication and transcription. The
molecular action of irinotecan ocours by trapping a subset of topoisomerase- 1-IINA cleavage
complexes, those with a guanine +1 in the IINA sequence. One irinotecan molecule stacks
against the base pairs {lanking the topoisomerase-induced cleavage site and poisons {inactivates)

the topotsoraerase 1 enzyme.

[008] Irinotecan is a hydrophilic compound with a large volume of distribution {400 L/mil}. At
physiological pH, irinotecan and iis active metabolite ethyl-10-hydroxy-camptothecin (SN-38)
ars present in two pH-dependent equilibriam isoforms; the anti tumor active lactone ring which
hydrolyzed to the carboxylate isoform. In plasma, the ruajortty of irinotecan and SN-38 are
hound to alburnin, which stabilizes their lactone forms. In blood, irinotecan and SN-38 are bound

to platelets and red hlood celis.

{0097 Irinotecan has a linear pharmacokinetic profile. Population pharmacokinetic models
assumned a three-compartmental model for irinotecan and a two-compartmental model for SN-38.
SN-38 has a short distribution half-life {approximately 8 min). It reached its peak plasma
conceniration within 2 h after infusion. Also SN-38 exhibit a second peak in the plasma
concentration because of its enterchepatic re-circulation and tis release from erythrocytes. About
2--5% of the pro-drug iriuotecan is hydrolyzed into its active metabolite SN-38 in the hiver by
two carboxylesterase converting enzymes {CES1 and CESZ) and in plasma by
butyrylcholinesterase (hBCHE). CESZ has a 12.5-fold higher affinity for irinotecan than CESL
While, butvryicholinesierase has a 6-fold higher activity for irinotecan than CES. After
conversion, SN-38 is actively transported 1o the Hver by the organic anion transporting

polypeptide {OATP) 1B1 wansporter.

[SX]
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0010} $N-38 is inactivated by glucuronidation to SN-38G {B-ghucwronide conjugate} by several
uridine diphosphate glucuronosyltransferase enzymes (UGTs) in the hiver (UGTIAL UGT1AY)
and extra-hepatic (JGTIAL UGTIA7, UGTI A1) and excreted into the pile. Several UGT
polymorphisms affects irinotecan pharnmacokinetics, for example, the decreased UGTT activity,
may lead to severe toxicity. Also, UGTIAL conjugates bilirubin and bilirubin glucuronidation is

another rigk factor for increased toxicity.
Other Chemotherapeutic Agents

(00111 Other chemotherapeutic agents used in the same manner or in & similar manner {0
irinotecan and irinotecan analogs incluse oxaliplatin, gemcitgbine, docetaxel, S¥U, pemetrexed,

SN-38, abraxane and and nab-paclitaxel.

100121 While irinotecan is a potent anti-cancer agent that exhibits activity alone and with other
chemotherapeutic agents, the relative potency and/or observed maximal effect of rinotecan or
irinotecan-based regimens can vary. The reason or reasons for such variation is not fully
understood but certain cell lines appear to possess differing intrinsic resistance. Thus, there is a
need to develop alternative approaches to maximize the potency, efficacy, therapeutic index

and/or clinical benefit of irinntecan,
SUMMARY OF THE INVENTION

[0013] The combination therapy of the present invention, in one aspect, increases the potency of
KRas (G121 inkibitors resulting in improved efficacy of KRas G120 inhibitors disclosed heremn.
The combination therapy of the present invention, in another aspect, provides improved chinical

benefit to patienis compared to treatment with KRas G121 inhibitors disclosed herein a3 a single

agent.

[0014] Thus in one aspect of the Invention there are provided therapeutically effective

combinations of irinotecan:
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(8)-4,11-disthyl-3 4,12, 14-tetrahydro-4-hydroxy-3,14-dioxo-1H-pyrane{3',4":6, 7}indolizino{1,2-
Blauinolin-g-y! ester[1,4-bipiperidine]-1-carboxylic acid trihydrate monohydrochloride

Molecular Formula: CazskzsNaOs

or & pharmaceutically acceptable salt thereof (most particularly the commercially available
trihydrate monochloride form, typically depicted with =3H20 «HCH}, and the KRas G120
iphibitor compound MRTXT133:

H
} .
e w
1 ,iﬁéﬁl: ?’S
> el o :
.{;«-? '\.,::\\;]‘/ Y N P ~. \\y{f \v\\. N
| N
o . 1 { %,
TN AN e NG Y
\\T’ (‘ \i’“ \ T ) N G J\:‘)’;\\ N -;"'.E
,,};:,\Vﬂ“;,_- F'- \\.‘A._m.;f{
OH F

4-{(4-((1R 58)-3,8-diazabicyclo[3.2.1 Joctan-3-y1)-8-fluore-2-({{(2R, 7a5)-2-fluorohexahydro-
1Hpyrrolizin-7a-yl)methoxy)pyrido[4, 3-dipyrimidin-7-yl)-5-ethynyl-6-flucronaphthalen-2-ol

or a pharmaceuntically acceptable salt thereof.

F(0151 In another aspect of the invention there are provided therapeutically effective
combinations of irinotecan or an irinotecan analog such as topotecan, belotecan, trastunnab
deruxtecan or camptothecin, or a pharmaceutically acceptable salt thereof, and the KRas Gi2D

inhibitor MRTX 1133, or a pharmaceutically acceptable salt thereof,
v Y P

(*a]
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[0016] In another aspect of the invention, pharmaceutical compositions are provided for use in
the methods comprising a therapeutically effective amount of a combination of irinotecan or an
irinotecan analog or a pharmaceutically acceptable salt thereof, and the KRas G121 inhibitor
compound MRTX1133 or MRTX 1133 analogs and related compounds such as any of the
compounds disclosed and described in WIPQO publication WO2021/041671, mcluding but not
fimited tor Ex. 252 {(MRTX1133), 4-{4-{{1R,558)-3,8-diazabicyclo{3.2. 1 Joctan-3-y1}-8-fluore-2-
{{(2R,7a8)-2-fluorchexahydro-1 H-pyrrolizin-7a-yUmethoxy ipyrido{4, 3-djpyrimudin-7-y[}-3-
ethynyl-6-fluoranaphthalen-2-ol; Ex. 243, 4-(4-({1R,58)-3,8-diazabicyclof3.2.1 joctan-3-y1}-8-
fluoro-2-{{{2R,7a8}-2-fluorohexahydro-1 H-pyrrolizin-7a-y imethoxypyridol4, 3-dipyrimidin-7-
yD-5-cthynylnaphthalen-2-ob, Ex. 246, 4-(4-({1R,38)-3,8-diavabicyclo{3.2. 1joctan-3-y1)-8-
fluoro-2-({((2R, 7a8)-2-fluorchexahydro-1H-pyrrolizin-7a-yDmethoxy ypyridof4 3-d]pyrinidin-7-
yi)-5,6-diflucronaphthalen-2-of; Fx. 2531, 4-(4-((1R,58)-3,8-diazabicyclof3.2. Ljoctan-3-yi)-8-
fuoro-2-{({{ZR,7aS8)}-2-fluornhexahydro-1 H-pyrrolizin-Ta-yimethoxy)pyrido{d 3-dipyrnimidin-7-
yh-5-chloronaphthalen-2-of; Ex. 253, 4-(4-({1R,58)-3,8-diazabicyclof3.2.1 joctan-3-y1}-8-flucro-
2-{{{2R, 738 -2-fluorchexahydro-1 H-pyrrolizin-7a-y Druethoxy ypyridof4 3 -dfpyrimidin-7-y1}-3-
ethyl-6-flucronaphthalen-2-0l; Ex. 259, 4-(4-{{1R,58)-3,8-diazabicyclo{3.2. 1 Joctan-3-y1)-8-
fluore-2-(({(2R,7a8)-2-Tlusrotetrahydro-1 H-pyrrolizin-Ta(SH)-ylmethoxy jpyride4,3-
dipyrimidin-7-y1}-S-ethylnaphibalen-Z-ol; and Ex. 282, 4-{(4-{{(1R,55)-3.8-

dazabicyclof3.2. 1 joctan-3-y1)-8-fluoro-2-({{2R, 7a8}-2-fluorohexahydro-1 H-pyrrolizin-7a-
viimethoxy pyridol4.3-d pyrimidin-7-y1}-3-fluoronaphthalen-2-ol; or a pharmaceutically

acceptable salt thereof and a pharmaceutically acceptable excipient.

({30171 In one aspect of the invention, provided herein are methods of treating cancer in a subject
in need thereof, comprising administering 1o the subjeet a therapeuntically effective amount of g
combination of irinotccan or a phanmaceutically acceptable salt thereo[ and e KRas GIZD
inhibitor MRTX 1133 or 2 pharmaceutically acceptable salt or a pharmacentical composition

thereot.

(00181 In another aspect of the invention, provided herein are methods of treating cancer in a
subject in need thereof, comprising administering to the subject a therapentically effective

amount of a cornbination of irinotecan or an irinotecan analog or a pharmaceutically acceptable
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sall thereof, and the KRas G12D inhibitor MRTX 1133 or a MRTX1133 analog ora

pharmaceutically acceptable salt or a pharmaceutical composition thereof.

[0019] In one embodiment, the cancer is a KRas G12D-associated cancer. In one embodiment,
the ¥ Ras Gi2D-associated cancer is pancreatic, colorectal, endometrial, and non-small cell lung

Caneor.

[0020] In some aspects of the invention, irinotecan and the KRas G12D inhibitor compound

{such as MRTX1133) are the only active agents in the provided compositions and methods.

{30211 Besides irinotecan or a pharmaceutically acceptable salt thereof, examples of irinotecan
analogs suitable for the provided compositions and methods include, but are not limited {o
topotecan, belotecan, trastuzumab deruxtecan and camptothecin or a pharmacentically acceptable

salt therenf

[0022] Chemotherapeutic agents besides irinotecan and irinotecan analogs that can be effectively
used in combination with MRTX1133 or MRTX1133 analogs or their salts include: oxaliplatin,
gemcitabine, docetaxel, SFU, pemetrexed, SN-38, abraxane, paclitaxel and nab-paclitaxel. Also
mciuded is gemeitabine used in combination with nab-paclitaxel {and in further combination

with MRTX1133 or MRTX1133 analogs or their salts}.

[(023] Besides MRTX 1133, examples of ¥Ras G12D inhibitors suitable for the provided
compositions and methods include, but are not linuted to: 4-(4-((1R,58)-3 &
diazabicyclo[3.2. 1 octan-3~yD-8-fhuoro-2-{({2R, 7a8)-2 -flucrchexahydro- 1 H-pyrrolizin-7a-
yimethoxypyrido{4,3-dlpyrimidin-7-y1}-5-cthynyinaphthalen-2-ok; 4-{4-((1R,58)-3,8-
diazabicyclo[3.2. 1 joctan-3-y1}-8-fluoro-2-({(ZR, 7a8})-2-fluorohexahydro-1 H-pyrrolizin-7a-
viymethoxy)pyrido4,3-dlpyrimidin-7-y1}-5,6-diflucronaphthalen-2-0l; 4-(4-({1R,55}-3 8-
diazabicyelo[3.2.1loctan-3-yD-8-fluora-2-(({2R, 7a8)-2-fluorchexahydro- 1 H-pyrrolizin-7a-
yvimethoxyipyrido{4,3-dipyrimidin-7-y1}-5-chloronaphthalen-2-ol; 4-{4-{(1R,35}-3.8-
diazabicycloi3.2. 1 joctan-3-y11-8-fluore-2-({{2R  7aS)-2-fluorchexahydro- 1 He-pyrrolizin-7a-
viymethoxy)pyrido[4,3-d pyrimidin-7-y1}-5-ethy-6-flucronaphthalen-Z-ol;, 4-(4-((1R,55}-3,8-
diazabicyclei3. 2. Uectan-3-y1)-8-fluore-2-({({(ZR, 7a8)-2-flucrotetrahydro-1 H-pyrrohizin-Ta{5H}-
ylimethoxypyrido[4,3-dipyrimidin-7-y1)-5-ethy lnaphthalen-Z-ol, and 4-(4-{(1R,55}-3,8-

digzabicyclo{3.2. 1 Joctan-3-y13-8-fluore-2-{{(ZR, 7aS)-2-flunrohexahydro- L H-pyrrolizin-7a-

7
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yiymethoxy jpyridof4, 3-dipyrimidin-7-y1)-S-fluoronaphthalen-2-ol; and pharmaceutically

acceptable salts thereof

[1024] In yet another aspect, the invention provides for methods for increasing the sensitivity of
a vancer cell to a KRas G121 inhibitor, comprising contacting the cancer cell with a
therapeuntically effective amount of a combination of irinotecan {or irinotecan analog) ot a
pharmacentically accepiable salt thereof and a KRas G121 inhibitor compound such as
MRTXI133 {or a MRTX 1133 analog) or a pharmaceutically acceptable salt or a pharmaceutical
composition thereof, wherein the irinotecan or irinotecan analog {or salt) increases the sensitivity
of the cancer cell to the KRas G121 mhibitor. In one embodiment, the contacting is in vitre. In

one embodiment, the contacting 1s in vivo.

00257 Also provided herein are methods for treating cancer in a subject in need thereof, the
method comprising (a) determining that cancer is associated with a KRas G120 mutation (e.¢., 2
KRas G12D-associated cancer} {(e.g., as determined using a regulatory agency-approved, e.g.,
FDA-approved, sssay or kit); and (b) administering to the patient a therapeutically effective
amount of a combination of irinotecan or an irinotecan analog or a pharmaceutically acceptable
salt thereof, and a K Ras G12D inhibitor such as MRTX1133 or a MRTX1133 analog, ora
pharmaceutically acceptable salt or a pharmaceutical composition thereof, wherein irinotecan or

the irinotecan analog or a pharmaceutically accepiable salt thereof increases the sensitivity of the

K Ras G12D-associated cancer 1o MRTX1133 or a MRTX1133 analog.

(0026} Also provided herein are kits comprising irinotecan or an irinctecan analog or a
pharmaceutically acceptable salt thereof and the KRas G12D inhibitor compound MRTX1133 or
a MRTX1133 analog, or a pharmaceutically accepiable salf or 8 pharmaceutical compostiion
thereof, Also provided is a kit comprising trinotecan or an innotecan analog or a
pharmaceutically acceptable salt thereof, and the KRag G12D inhibitor compound MRTX1133
or s MRTX 1133 analog, or a pharmaceutically acceptable salt or a pharmaceutical composition

thereof, for use in treating a KRas G120 cancer.

[0027] In a related aspect, the invention provides a kit containing a dose of irinotecan or an
irinotecan analog or a pharmaceutically acceptable salt thereof, and the KRas G121 whibitor

compound MRTXI133 or a MRTX1133 anslog or a pharmaceutically acceptable salt or a
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pharmaceutical composition thereof, v an amount effective to inhibit proliferation of cancer
eelfs in a subject. The kit in some cases includes an insert with instructions for administration of
irinotecan or an irinotecan analog or a pharmaceutically acceptable salt thereod, and the KRas
(12D ivhibitor compound MRTX1133 or a MRTX1133 analog or a pharmnacentically acceptable
salt or a pharmaceutical composition thereof. The insert may provide a user with one set of
instructions for using the irinotecan or an irinotecan analog or a pharmaceutically acceptable salt
thereof, in combination with the KRas G120 inhibitor compound MRTXT133 or a MRTXI133

avalog or a pharmaceutically acceptable salt or a pharmaceutical compaosition thereof.

10028 In some aspects of any of the methods described herein, before treatment with the
compositions or methods of the invention, the patient was treated with one or more of a
chematherapy, a targeted anticancer agent, radiation therapy, and surgery, and optionally, the
prior treatiment was unsuccessful; and/or the patient hag been administered surgery and
optionally, the surgery was unsuecesstul; and/or the patient has been treated with a platinum-
based chemotherapeuntic agent, and optionally, the patient has been previcusly determuned to be
non-responsive to treatment with the platinum-based chemotherapeutic agent; and/or the patient
has been treated with a kinase inhibitor, and optionally. the prior treatmoent with the kinase
inhibitor was unsnccesstul; and/or the patient was treated with one or more other therapeutic

agent{s).

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Figure 1 depicts the average tumor volumes in mouse xepografts for MRTX1133, alone
and in combination with irinorecan (L5180 colon cancer cell line).

e

10030] Figure 2 depicts the average tumor volumes in mouse xenografts for MRTX 1133, alone

and in combination with irinorecan (PANCO203 pancreatic cancer cell hine).

[0031] Figure 3 depicts the average tumor volumes in mouse xenogralls for MRTX1133, alone

and in combination with irinorecan (SNUI033 rectal cancer cell Bine).
DETAILED DESCRIPTION OF THE INVENTION

[0032] The present invention relates to combination therapies for treating KRas G121 cancers.

In particular, the present invention relates to methods of treating cancer in & subject in need

g
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thereof, comprising administering to the subject a therapeutically effective amount of rinotecan
r irinotecan analog or a pharmaceutically acceptable salt thereof (“irinotecans”), and the KRas
312D inhibitor MRTX 1133 or MRTX 1133 analog, or a pharmaceutically acceptable saliora
pharmaceutical composition thereof, pharmaceutical cotpositions comprising therapeuticaily
effective amounts of the two agents, kits comprising the compositions and methods of use

thereof.

{00331 Combinations of irinotecan, analogs thereof or a pharrsaceutically acceptable salt thereof
with a KRas (312D inhibitor such as MRTX 1133 or MRTX 1133 analog, or a pharmaceutically
acceptable salt or a pharmaceutical compesition thereof, increase the potency of the KRas G121
inhibitor compound against cancer cells that express KRas G122 thereby increasing the etficacy
and therapeutic index of the KRas G12D inhibitor corpound or pharmaceutically acceptable

salts thereof

DEFINITIONS

F0034] Unless defined otherwise, all technical and scientific terms used herein have the same
meaning s is commonly understood by one of skill in the art to which this invention belongs,

All patents, patent applications, and publications referred to hevein are incorporated by reference.

(00357 As used herein, “KRas (12D refers to a mutant form of a mammalian KRas protein that
contains an amino acid substitution of an aspariic acid {or & glycine at amino acid position 12
The assignment of amino acid codon and residue positions for human KRas i3 based on the
amino acid sequence identified by UniProtiB/Swiss-Prot PO1116: Vanant p.Gly12Asp.

<

F0036] As used herein, a “KRas G12D inhibitor” refers to componnds such as those represented
and depected in WO2021/041671, or pharmaccutically accoptable salts thereof, as well as m
other publications. These compounds are capable of negatively modulating or inhibiting all or a
portion of the enzymatic activity of KRas G120, The KRas G120 inhibitors of the present
fnvention interact with and non-covalently bind to ¥ Ras G120 in the switch 1 pocket and inhibit
protein-protein interactions necessary for activation of the KRAS pathway. MRTX1133 is an

example of a KRas (312D inhibitor.

10
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F00371 A "ERas G12D-associated disease or disorder” as used herein refers to diseases or
disorders associated with or mediated by or having a KRas G120 mutation. A non-limiting

example of a KRas G12D-associated discase or disorder is a KRas G12D-associated cancer.

[003R] As used herein, “irinotecan” refers to the compound:

HO O

most typically the trihydrate monochioride form, but also to other salt and/or hydrated and/or

sofvated forms.

[0039] As used herein, a “irinotecan analog” refers to a compound that is structurally related to

irinotecan, such as topotecan, belotecan, trastuzumab deruxtecan or camptothecin,

[0040] As used herein, the term “subject,” “Individual, ™ or “patient, ” used interchangeably,
refers to any animal, including mammals such as mice, rats, other rodents, rabbits, dogs, cats,
swing, cattle, sheep, horses, primates, and humans. In some embodiments, the patient is a human.
In some embodiments, the subject has experienced and/or exhibited at least one symptom of the
disease or disorder 1o be treated and/or prevented. In some ermbodiments, the subject has been
identified or diagnosed as having a cancer having & KRas G120 mutation (2.g., as determined
using a regulatory agency-approved, e.g., FDA-approved, assay oy kit}. In some embodiments,
the subject has a turoor that is positive for a KRas G12D mutation (e.g., a3 determined using a
regulatory agency-approved assay or kit). The subject can be a subject with a tumor(s) that is
positive for a KRas G120 mutation (e.g., identified as positive using a regulatory agency-
approved, e.g., FDA-approved, assay or kit). The subject can be a subject whose tumors have a
KRas G12D mutation {e.g., where the tumor s identified as such using a regulatory agency-
approved, e.g., FD A-approved, kit or assay). In some embodiments, the subject is suspected of
having a KRas G 12D gene-associated cancer. In some embodiments, the subject has a chinical

record indicating that the subject has a tumor that has a KRas G12D mutation (and optionally the

i1
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clinical record indicates that the subject should be treated with any of the composttions provided

herein).

{00417 The tens “pediatric patient”™ as used hereiu refers to a petient under the age of 16 years at
the time of diagnosis or treatroent. The term “pediatric™ can be further be divided into various
subpopulations including: neonates (from birth through the frst month of life); infants (1 month
8p 1o two years of age); children (two years of age up to 12 years of age); and adolescents (12
vears of age through 21 vears of age (up to, but not including, the twenty-second birthday)).
Berhman RE, Kliegman R, Arvin AM, Nelson WE. Nelson Textbook of Pediatrics, 13th Ed.
Philadelphia: W B, Saunders Company, 1996; Rudolph AM, et al. Rudolph’s Pediatrics, 21st Ed.
Mew York: McGraw-Hill, 2002; and Avery MD, First LR, Pediatric Medicine, 2nd Ed.
Baitimore: Williams & Wilking; 1994,

00427 In some embodiments of any of the methods or uses described berein, an assay is used to
determine whether the patient has KRas G12D routation using a sample {e.g., a bislogical savople
or a biopsy sample such as a paraffin-embedded biopsy sample) from & patient {e.z., a patient
suspected of having a KRas G12D-associated cancer, a patient having one or more symptoms of
a KRas G12D-associated cancer, and/or a patient that has an increased risk of developing a KRas
(G12D-associated cancer) can include, for example, next generation sequencing,
wrmunchistochemistry, fluorescence microscopy, break apart FINH analysis, Southern blotting,
Western blotting, FACUS analysis, Northern blotting, and PUR-based amplification {e.g., R1-
POR, gquantitative real-time RT-PCR, allele-gpecific genctyping or ddPCR). Az s well-kuown
the art, the assays are lypically performed, e.g., with af {east one labelled nucleie acid probe or at

Jeast one labelled antibody or antigen-binding fragment thereof.

00431 The term “regulatory agency” is o country’s ageney for the approval of the medical use of
L=} bl o R = i
pharmaceutical agents with the country, For example, a non-limiting example of a regulatory

agency is the U5, Food and Drug Administration (FDA)

00447 As used herein, “an effective amount” of 2 compound i3 an amount that s sufficient 1o
negatively modulate or inhibit the activity of the desired target, or othenwise arrest or slow

proliferation of the targeted cells, 1., irinotecan or KRas 312D, Such amount may be

12
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administered as a single dosage or may be administered according o a regimen, whereby it i3

eliective.

F00457 As used herein, a "therapeutically effective amount” of a compound is an amount that is
sufficient to ameliorate, or in some manner reduce a symptom or stop or reverse progression of a
condition, or negatively modulate or inhibii the activity of KRas (312D, Such amount may be
adrministered as a single dosage or may be administered according 10 a regimen, whereby it is

eifective.

100461 As used herein, a "therapeutically effective amount of a combination” of two compounds
is an amount that together increases the activity of the combination in cornparison to the
therapeutically effective amount of each compound in the cowbination, L.e., more than merely
additive. Alternatively, in vive, the therapeutically effective amount of the combination of
irinotecan or an irinoiecan analog or a pharmaceutically acceptable salt thereof, and the KRas
{31202 inhibitor compound MRTX1133 or MRTX1133 analog, or a pharmaceutically acceptable
salt or a pharmaceutical composition thereof, results in an increased duration of overall survival
{087 in subjects relative to treatment with only the KRas G12D inhibitor. In one embodiment,
the therapeutically effective amount of the combination of irinotecan or ap irinotecan analog ot a
pharmaceutically acceptable salt thereof, and the KRas G121 inhibitor compound MRTX1133
or MRTX1133 analog, or a pharmaceutically acceptable salt or a pharmaceutical composition
thereof, resulis in an increased duration of progression-free survival (“PFS”) in subjects relative
to treatment with only the KRas G12D inhibitor. In one embodiment, the therapeatically
effective amount of the combination of irinotecan or an irinotecan analog or a pharmaceutically
aceeptable salt thereof, and the ERas G12D inhibitor compound MRTX 1133 or MRTX 1133
analog or a pharmaceutically acceptable salt or a pharmacentical composition thereof, results in
increased tumor regression in subjects relative to treatment with only the KRas G12D mdubitor.
Inn one embodiment, the therapeutically effective amount of the combination of irinotecan or an
irinotecan analog or a pharmaceutically acoeptable salt thereof, and the KRas GI2D inhibitor
compound MRTX 1133 or MRTX 1133 analog or a pharmaceutically acceptable salt or a
pharmaceutical composition thereof, results in increased tumor growth inhibition in subjects
relative to treatment with only the KRas G120 inhibitor. In one embodiment, the therapeutically

effective amount of the combination of irinotecan or an irinetecan analog or a pharmacentically

13
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acceptable salt thereof, and the KRas G12D inhibitor compound MRTX1133 or MRTX1133
analog or a pharmaceutically accepiable salt or s pharmaceutical composition thereof, results in
an improvement in the duration of siable disease in subjects compared to treatment with only the
¥ Ras G121 inhibitor. The amount of each compound in the combination may be the same or
different than the therapentically effective amount of each compound when administered alone
as a monotherapy. Such amounts may be administered as a single dosage or may be

administered according o o regimen, whorchy it is effective.

[0047] As used herein, “freatment” means any roanner in which the symptoms or pathology of a
condition, disorder or discase arc ameliorated or otherwise beneficially altered. Treatment also

encompasses any pharmaceutical use of the compositions herein.

[6048] As used herein, “amelioration” of the symptoms of a particslar disorder by administration
of a particular pharmaceutical composition refers to any lessening, whether permanent or
temporary, lasting or transient that can be attributed to or associated with administration of the

COmMposition,

[0049] As used herein, the terrn “about” when used 10 modily a numerically defined parameter
{e.z., the dose of a KRags inhibitor or a pharmaceutically acceptable salt thereof, or the dose of
irinotecan, or the length of treatment time with s combination therapy described herein} means
that the parameter may vary by as much as 10% below or above the stated numerical value for
that parameter. For example, a dose of about 5 mg/kg may vary between 4.5 mg/kg and 5.5
mg/kg “About” when used at the beginning of a listing of parameters is meant to modify each
parameter. For example, about 0.5 mg, 0.75 mg or 1.0 mpg means about 0.5 mg, about .75 mg
or about 1.0 mz. Likewise, about 3% or more, 10% or more, 153% or more, 20% or more, and
75%, oy more means about 5% or more, about 10% or more, about 15% or more, about 20% or

more, and about 25% or wore.

an G120 INHIBITOR COMPOUNDS

[005G] In one aspect of the invention, provided herein are methods of treating cancer in a subject
in need thereof, comprising administering to the subject a therapeutically effective amount of a

combination of irinotecan or an irinotecan analog or a phanmaceutically acceptable salt thereof,

14
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and the KRas G120 inhibitor compound MBTX 1133 or a pharmaceutically acceptable salt or a

pharmaceutical composition therect

[0051] In one embodiment, the KRas G12D inhibitor 1s:

(also referred to as MRTX1133, and Baxrople 252 in W{2021/041671) or a pharmaceutically

acceptable salt thereof.

[0052] The KRas G120 inhibitors used in the methods of the present invention may have one or
more chiral center and may be synthesized as sterecisomeric mixtures, isomers of identical
constitution that differ in the arrangement of their atoms in space. The compounds may be used
as mixtures or the individnal components/isomers may be separated using commercially
available reagents and conventional methods for isolation of stereoisomers and enantiomers
well-known to those skilled in the art, e.g., using CHIRALPAK® (Sigma-Aldrich) or
CHIRALCEL® (Diacel Corp) chiral chromatographic HPLC columns according to the
roanufacturer’s nstructions. Alternatively, compounds of the present invention may be
synthesized using optically pure, chival reagents and intermediates to prepare individual isomers
or enartiomers. Unless otherwise indicated, all chiral {enantiomeric and diasterecmeric) and
racernic forms are within the scope of the invention. Unless otherwise indicated, whenever the
specification, including the clains, refers to compounds of the invention, the term “compound”

is to be undersiood 1o encompass ali chiral {enantiomeric and diastereomeric) and racemic forms.

100353] In one embodiment, the KRas G12D inhibitor compound MRTX1133 used i the
methods include salts of the above corapounds, for instance salts formed with inorganic acids
such as hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, nitvie acid, salts

formed with organic acids such as acetic acid, oxalic acid, tartaric acid, succinic acld, malic geid,

15
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ascorbic acid, benzoic acid, tannic actd, pamoie acid, alginic acid, polyglutamic acid,
naphthalenesulfonic acid, naphthalenedisuifonic acid, and polygalacturonic acid, and salts
formed from quaternary ammoniums of the formula --NR+Z-, wherein R I3 hydrogen, alkyl, or
benzyl, and 7 is a counterion, including chloride, bromide, todide, ~O-alkyl, toluenesulfonate,
methylsulfonate, sulfonate, phosphate, or carboxylate (such as benzoate, succinate, acetate,
glycolate, maleate, malate, citrate, tartrate, ascarbate, benzoate, cinnamoate, mandeloate,

henzyioate, and diphenylacetate).

10054} Methods for manufacturing the KRas G120 inhibitors disclosed herein are known. For
example, WO2021/041671 describes general reaction schemes for preparing compounds
including MRTX 1133 and MRTX1133 analogs, and also provide detailed synthetic routes for

the preparation of these compounds.

[0055] In one embodiment, the irinotecan or irinotecan analog of the present invention is

irinotecan:

v\v(
£X

\\\\\“ g “”{:\
OO
[0056] In one embodiment, irinotecan is the trihydrate monochloride form, typically depicted

with 3H,0 «HCL

100571 In one embodiment, the irinotecan or Irinotecan analog of the present invention is the

irinctecan analog topotecan:
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or a pharmaceutically acceptable salt thereol

(00581 In one embodiment, the irinotecan or irinotecan analog of the present invention 1s the

irinotecan analog belotecan:

HNT
¢
R RN, 6]
1Y £ k)
| N
'l\’-\,\ ;:;"‘“\\ ";;:' "‘Mq‘f
N ‘:;\‘ ;j‘)‘"‘*‘-\
N *
X 3
N ?\_\_“ e
\\\\\\ § v\\
HO O

or a pharmaceutically acceptable salt thereof.

{00597 In one embodiment, the irinctecan or irinotecan analog of the present invention 1s the

irinotecan analog trastururab-deruxiecan:

tlegvabie inker {profeases}

DX (DX-89518
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7

or a pharmaceutically acceptable sait thereof

[0060] In one embodiment, the irinotecan or irinotecan analog of the present invention is the

irinotecan analog camptothecin:

Y
\
~ X 4
S F A

by
HO O
or a pharmaceutically acceptable salt thereot

0061 Irinctecan and irinotecan analogs used in the methods of the present invention may have
ope or more chiral conter and may be synthesized s sterecisomeric mixtures, isomers of
identical constitution that differ in the arrangement of thelr atoms in space. The compounds may
he used as mixtures or the individual components/isomers may be separated using commercially
available reagents and conventional methods for isolation of sterecisomers and enantiomers
well-known to those skitled in the an, e.p., using CHIRALPAKR (Sigma-Aldrich) or
CIIRALCEL® (Diacel Corp) chiral chromatugraphic HPLC columns according to the
manufacturer’s instructions. Alternatively, compounds of the present invention may be
synthesized using optically pure, chival reagenis snd intermediates to prepare individual isomers
or enaptiomers. Linless otherwise indicated, all chiral {enantiomeric and dastereomeric) and
racemic forms are within the scope of the invention, Unless otherwise indicated, whenever the
specification, including the claims, refers to compounds of the fnvention, the term “compound”

is to be understood 1o encompass all chiral {enantiomoric and diastercomeric) and racemic {orms.

100621 In another embodiment, the recited irinotecan and rinotecan analogs include their saliss,
for instance salts formed with inorganic acids such as hydrochloric acid, hydrobromic acid,
suifuric acid, phosphoric acid, nitric acid, salts formed with organic scids such as acetic acid,
onale acid, tartaric acid, succinic acid, malic acid, ascorbic acid, benzoic acid, tannic acid,
pamoic acid, alginic acid, polyglutamic acid, naphthalenesulfonic acid, naphthalenedisulforc

acid, and polygalacturonic acid, and salis formed fror quaternary ammonivms of the formula -



WO 2023/059600 PCT/US2022/045625

NR+7Z-, wherein R is hydrogen, alkyl, or benwzyl, and £ is a counterion, including chioride,
bromide, iodide, —~O-alkyl, tohuenesulfonate, methyisulfonate, sulfonate, phosphate, or
carboxylate (such as benzoate, succinate, acetate, glycolate, maleate, malate, citrate, tarirate,

Y

ascorbate, benzoate, cinnamoeate, mandeloate, benzyloate, and diphenyliacetate).

[0063] Methods for manufactaring rinotecan and irinotecan analogs are well known, and these

compounds are commercially available.

PHARMACEUTICAL COMPOSITIONS

[(10064] Irinotecan or irinotecan analogs or a pharmaceutically acceptable salt thereof, and the
KRas G12D compound MRTX1133 or MRTX1133 analogs, or pharmaceutically acceptable

salts thereof, may be formulated into pharmaceutical compositions.

[0065] In another aspect, the invention provides pharmaceutical compositions comprising
irinotecan or an irinotecan analog or a pharmaceutically acceptable salt thereot, and the KRas
G121 compound MRTX1133 or MRTX1133 analogs, or pharmaceuntically acceptable salts
thereof, and one or more of a pharmaceutically acceptable cartier, excipient, or diluent that may
he used in the methods disclosed herein. Irinotecan or irinotecan analogs or a pharmaceutically
acceptable salt thereof, and the KRas G120 compound MRTX 1133 or MRTX 1133 analogs, or
pharmacentically acceptable salts thereof, may be independently formulated by any method well
known in the art and may be prepared for administration by any route, including, without
limitation, parenteral, oral, sublingual, transdertoal, topical, intranasal, intratracheal, intravenous
or intrarectal. In certain embodiments, the two aforementioned components are admimstered

intravenously in a hospital setting. In one embodiment, administration yoay be by the oral route.

[0066] The characteristics of the earrier will depend on the route of administration. As used
herein, the term "pharmacentically acceptable” means a non-toxic material that is compatible
with a biclogical system such as a cell, eell culture, tissue, or organistn, and that dees not
interfere with the effectiveness of the biclogical activity of the active ingredient{s). Thus,
compositions may coniain, in addition to the inhibitor, diluents, fillers, salts, buffers, stabilizers,
solnbilizers, and other materials well known in the art. The preparation of pharmaceutically
aceeptable formulations is deseribed in, e.g., Remington's Pharmaceutical Sciences, [8th Edition,

ed. A. Gennaro, Mack Publishing Co., Easton, Pa., 1990,
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f00671 As used herein, the terro “pharmaceutically acceptable salt” refers to salts that retain the
desired biological activity of the above-identified compounds and exbibit minimal or no
undesired toxicological effects. Examples of such salts include, but are not limited to acid
addition salts formed with inorganic acids {for example, hydrochloric acid, hydrobromic acid,
sulfuric acid, phosphoric acid, nitric acid, and the like}, and salts formed with orgaruc actds such
as acetic acid, oxalic acid, tartaric gcid, succinic acid, malic acid, ascorbic acid, benzoic acid,
tannic acid, pamoic acid, alginic acid, polyglutamic acid, naphthalenesulfonic acid,
naphthaienediselfonic acid, and polygalacturonic acid. The compounds can also be admimstered
as pharmaceutically acceptable guaternary salts known by these skilled in the art, which
specifically include the quaternary ammonium salt of the formuda --NB+Z-, wherein R is
hydrogen, alkyl, or benzyvl, and 7 is a counterion, including chioride, bromide, jodide, --O-alkyl,
toluenesuifonate, methyisulfonate, sulfonate, phosphate, or carboxylate (such as benzoate,
succinate, acetate, glyonlate, maleate, malate, citrate, tartrate, ascorbate, benzoale, cinnamoate,

mandeloate, benzyloats, and diphenylacetate).

[0068] The active compound is included in the pharmaceutically acceptable carrier or dilvent in
an amount sufficient to deliver to a patient a therapeutically effective amount without cansing
sertous toxic effects in the patient treated. In one embodiment, a dose of the active compound for
ali of the above-mentioned conditions is in the range from about 0.01 to 300 mg/kg, for example
(.1 t0 100 mg/kg per day, and as a further example 0.5 to about 25 mg per kilograr body weight
of the recipient per day. A typical topical dosage will range from 0.01-3% wt/wt in a suitable
carrier. The effective dosage range of the pharmaceutically acceptable derivatives can be
cajeilated based on the weight of the parent compound 1o be delivered. If the derivative exhubits
activity in itself, the effeciive dosage can be estimated 83 above using the weight of the

derivative, or by other means known to those skilled in the ast.

{0069} The pharmaceutical compositions comprising irinotecan or irinotecan analogs or a

pharmaceutically accepiable salt thereof, and the KRas G12D compound MRTXI133 o

composition thereof, may be nsed in the methods of use described herein.



WO 2023/059600 PCT/US2022/045625

CO-ADMINISTRATION

[0070] The irinotecan or irinotecan analogs or a pharmaceutically acceptable salt thereof, and the
KRas G12D compound MRTX1133 or MRTX1133 analogs, or a pharmaceutically acceptable
salt thereof, can be formuiated into separate or individual dosage forms which can be co-
administered one after the other. Anocther option is that if the route of administration is the same
4 . vy E ey ~ . P RO e 3 ~ ey o . . i 3ot rend g i1
(e.g. oral) two active compounds can be formulated into a single form for co-adrinistration, both

methods of co-administration, however, being part of the same therapeutic ireatment ot regimen.

[0071) The pharmaceutical compositions comprising irinotecan or irinotecan analogs or a
pharmaceutically sccepisble salt thereof, and the KRas G12D compound MRTX1133 or
MRTX1133 analogs, or a pharmaceutically acceptable salt thereof, for use in the methods may
be for simuliancous, separaie or sequential use. In one embodiment, irinotecan or irinotecan
analog or a pharmaceutically acceptable salt thereof is administered prior to administration of the
KRas G120 compound MRT¥ 1133 or MRTX 1133 analog, or pharmacentically acceptable salt
thereof. In another embodiment, irinotecan or irinotecan analog or a pharmaceutically
accepiable salt thereof is administered after administration of the KRas G12D compound
MRTX 1133 or MRTX1133 analog or a pharmacentically acceptable sall thereof. In another
ernbodiment, irinotecan or irinctecan analog or a pharmaceutically scoeptable salt thereofl is
administered af about the same time as administration of the KRas G120 compound MRTX1133

or MRTX 1133 analog or pharmaceutically acceptable salt thereof.

[6072] Separate administration of each inhibitor, at different times and by different routes, in
some cases would be advantageous. Thus, the compoenents in the combination, Le., irinotecan or
irinotecan analog or a pharmaceutically acceptable salt thereof, and the KRas G12D compound
MRTX1133 or MRTX1133 analogs, or pharmaceutically acceptable salt thereol, need not be

necessarily administered at essentially the same time or in any order.

f0073] Oncology drugs are typically administered at the maximum tolerated dose (“MTD7),
which is the highest dose of drug that does not cause unacceptable side effects. In one
embodiment, irinotecan or irinotecan analog or a pharmaceutically acceptable salt thereof, and
the KRas G12D compound MRTX1133 or MRTX 1133 analog, or a pharmaceutically acceptable

salt or a pharmaceutical composition thereof, are each dosed at their respective MIDs. In one
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embodiment, irinotecan or irinotecan analog or a pharmaceutically accepiable sall or a
pharmaceutical composition thereof is dosed at its MTD, and the KRas G12D compound
MRTX1133 or MRTX1133 analog, or a pharmaceutically acceptable salt or & pharmaceutical
comiposition thereot, is dosed in an amount less than s MTD. In one embodiment, innotecan of
irinotecan analog or a pharmaceutically acceptable salt thereof is dosed at au amount less than iis
MTD and the KRas G120 compound MRTX 1133 or MRTX 1133 analog, or a pharmaceutically
acceptable salt thereof is dosed at its MTD. In one embodiment, the both components are each
dosed at less than their respective MTDs. The administration can be so timed that the peak
pharmacokinetic effect of one compound coincides with the peak pharmacokinetic effect of the

other.

[0074] In one embodiment, a single dose of KRas G121 inhibtior compound MRTX1153 or
MRTX1133 analog, or a pharmaceutically acceptable salt or a pharmaceutical composition
thereof, is administered per day (L.e., in about 24 hour intervals) (1.e., QI¥). In another
embodiment, two doses of KRas G120 inhibitor compoeund MRTX1133 or MRTX1133 analog,
or & pharmaceutically acceptable salt or a pharmaceutical composition thereof, are administered
per day {L.e., BID). In another embodimoent, three doses of KRas G121 inhibitor compound
MRTX 1133 or MRTX1133 analog or a pharmaceutically acceptable salt or a pharmaceutical

compasition thereof, are administered per day (e, TID)

[0075] In one embodiment, the hrinotecan or irinotecan analog or a pharmaceutically acceptable
salt thereof, is administered QD). In another embodiment irinotecan or irinotecan analog or a
pharmaceutically acceptable salt thereof is administered BID. In another embodiment irinotecan
or irinotecan analog or a pharmaceutically acceptable salt thereof of the invention are

administered T

10076] In one embodiment, a single dose of irinotecan or irinotecan analog or a pharmaceutically
acceptable salt thereof, and KRas G12D inhibitor compound MRTX1133 or MRTX1133 analog
or a pharmaceutically accepiable salt or a pharmaceutical composition thereof are each

administered once daily.

N2
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{00771 Examples of irinotecan and irinotecan analogs or a pharmaceuiically acceptable salt
thereof suitable for the provided compositions and methods include those mentioned herein, for

example: irinotecan, topotecan, belotecan, trastuzumab deruxiecan and camptothecin,

[0078] Examples of KRas G120 inhibitors suitable for the provided compositions and methods
include those mentioned herein, for example: MRTX1133: 4-(4-({1R,58)-3.8-

diazabicyelo[3.2. 1 octan-3-y}-&-fluoro-2-({{ZR,7a3}-2-flucrchexahydro-1 H-pyrrelizin-Ta-
yiwnethoxyipyride[4,3-d]pyrimidin-7-yi}-S-ethynyl-6-fluoronaphthalen- 2-0l; 4-(4-{{1R,55}-3,8-
diazabicycio[3.2. 1joctan-3-y1}-8-fluore-2-({(2R, 7a8)-2-fluorchexahydro-1 H-pyrmrolizin-Ta-
yhmethoxy)pyridol4,3-dlpyrimidin-7-yD-5-ethyoylnaphthalen-2-ol; 4-(4-({1R,55)-3,8~
diazabicyelo[3.2.1}octan-3-y[}-8-fuoro-2~({{2R, 725 }-2-fluorchexahydro- 1 H-pyrrohizin-7a-
yhmethoxy ypyrido{4,3-dlpyrimidin-7-yi}-5,6-difluoronaphthalen-2-0l; 4-{4-((1R,55)-3 8-
diazabicyciof3.2.1joctan-3-yD-8-fluoro-2-(({2R, 7a8)-2-fluorchexahydro- 1 H-pyrrolizin-7a-
yDmethoxyypyrido{4,3-dlpyrimidin-7-yi)-S-chioronaphthalen-2-ol; 4-(4-{({1R,553-3,8-
diazabicyelof3.2.1Joctan-3-y1i-8-fluoro-2-({(2R, 7a8)-2-fluorchexahydro- 1 H-pyrrolizin-7a-
vhmethoxy ypyrido{4,3-dlpyrimidin-7-yi}-5-cthyl-6-fuoronaphtbalen-2-of; 4-(4-({1R,55)-3,8-
diazabicyclo[3.2.1loctan-3-yH-8-fluoro-2-({(2R, 7a8)-2-fluorotetrahydro- 1 H-pyrrolizin-7a{SHj-
yhmethoxy)pyridoi4,3-dlpyrimidin-7-v1}-3-ethyinaphthalen-2-ol; and 4-(4-((1R,55)-3,8-
diazabicyelo[3.2.1 loctan-3-yhi-8-fluore-2~({{2R,7a8 -2~ fluorchexabydro- 1 H-pyrrolizin-7a-
yhmethoxy)pyrido{4,3-d]pyrimidin-7-yl}-S-fluoronaphthalen-2-of; or a

pharmaceuticallyacceptable salt thereof and a pbarmacsutically acceptable excipient.

COMBINATION THERAPIES

[0079] In one aspect of the invention, provided herein are methods of treating cancer m a subject
in need thereof, comprising administering fo the subject a therapeutically effective amount of a
combination of {rinotecan or an irinotecan analog or a pharmaceutically acceptable salt thereof,
and the K Ras G12D inhibitor compound MRTK1133 op an MRTX1133 analog, or a
pharmaceutically acceptable salt or a pharmaceutical coroposition thereof. In one embodiment,
the cancer is a K Ras Gi2D-associated cancer. [n one embodiment, the KRas G12D-associated

cancer is pancreatic, colorectal, endometrial, and non-small cell lung cancers.
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[G08G] In yet ancther aspect, the fnvention provides for methods for increasing the sensitivity of
a vancer cell to a KRas G120 inhibitor, comprising contacting the cancer cell with an effective
amaint of a combination of irinotecan or irninotecan anglog or a pharmaceuticatly accepiable salt
thereof, and the KRas G121 inhibitor compound MRTX 1133 or an MRTX 1133 analog, ora
pharmaceutically acceptable salt or a pharmaceutical composition thereof, wherein winotecan or
irinotecan snalog or a pharmacentically acceptable salt thereof increases the sensitivity of the
cancer celt 1o the KRas G120 mnhibitor, In one erobodiment, the contacting is in vitre. loone

embodiment, the contacting 18 in vive.

(30811 In one embodiment, the combination therapy comprises a combination of a compound

having the formula:

grrrrrere,

and frinotecan or an irinotecan analog or & pharmaceutically acceptable salt thereot

00821 In one embodiment, the combination therapy comprises a combination of a compound

having the fornmtla:
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and irinotecan or an irinotecan analog or a pharmaceutically acceptable salt thereof

{00&3] In one embodiment, the combination therapy comprises a combination of a comapound

having the formuda:

and irinotecan or an irinotecan analog or a pharmaceutically acceptable salt thereof,

{00841 In one embodiment, the combination therapy comprises a combination of a compound

having the formula:
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and irinctecan or an irinotecan analog or & pharmaceutically acceptable sali thereofl

(00857 In one embodiment, the combination therapy comprises a combination of a compound

having the formula:

and irinotecan or an iripotecan analog or a pharmaceutically acceptable salt thereof,

[0086] In one embodiment, the combination therapy comprises a combination of a compound

having the formula:

I
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and fripctecan or an irinotecan analog or a pharmaceutically acceptable salt thereof

00871 In one embodiment, the combination therapy coroprises a combination of a compound

having the formula:
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and irinotecan or an irinotecan analog or a pharmaceutically acceptable salt thereof.

[008R] In one embodiment, the irinotecan or an irtnotecan analog or a pharmaceutically

acceptable salt thereof referred 1o above 18 irinotecan.

[0089] In one embodiment, the irinotecan or an irinotecan analog or a pharmaceuiically

acceptable salt thereof referred to above is topotecan.

[0090] In one embodiment, the Irinotecan or an irinotecan analog or a pharmaceutically

acceptable salt thereof referred to above s belotecan.

[00911 Ins one embodiment, the irinotecan or an irinotecan analog or 4 pharmaceutically

acceptable salt thereof referred to above is rastuzumab deruxtecan.

[0092] In one embodiment, the irinotecan or an rinotecan analog or a pharmaceutically

acceptable salt thereof referred to above is camptothecin,

F0093] As used herein, the term "contacting” refers to the bringing together of indicated moieties
in an in vitre system or an in vivo sysiem. For example, "contacting” a cancer cell includes the
administration of a combination provided herein to an individual or subject, such as a lnupan,
having KRas G120 mutation, as well as, for example, infroducing a combination provided herein

into a sample containing a cellular or purified preparation containing KRas G120 mutation,

[0094] By negatively modulating the activity of KRas G12D, the methods described herein are
designed to inhibit undesired cellnlar proliferation resulting from enbanced KRas G121 activity
within the cell. The ability of a compound to inhibit KRas G121 may be monitored in vitro
using well known methods, including those deseribed in published international PCT application

WO2021/041671. Likewise, the inhibitory activity of combination in cells may be monitored,
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for example, by measuring the inhibition of ERas G12D activity of the amount of
phosphoryisted BRK 1o assess the effectivensss of treatment and dosages may be adjusted

accordingly by the attending medical practitioner,

(00957 The compositions and methods provided herein may be used for the treatment of a KRas
(312D-associated cancer in & subject in need thereof, comprising administening to said subjecta
therapeutically effective aruount of a combination of irinotecan or irinctecan analog or a
pharmaceutically acceptable salt thereof, and the KRas G120 mhibitor compound MRTX1133
or MRTX 1133 analog or a pharmaceuticaily acceptable salt or a pharmaceutical corposition
thereof, wherein the irinotecan or irinotecan analog or a pharmaceutically acceptable salt thereof
increases the sensitivity the KRas G12D-associated cancer to the KRas G121 inhibitor. In one
embodiment, the KRas G12ZD-associated cancer is colorectal cancer. In one embodiment, the

K Ras G12D-asseciated cancer is pancreatic cancer. In one embodiment, the KRas G12D-
associated cancer is endometrial cancer. In one embodiment, the K Ras G12D-associated cancer

is non sinall cell lung cancer.

F0096] o one embodiment, the therapeutically effective amount of the combination of irinotecan
or irinotecan analog of & pharmaceutically acceptable salt thereof, and the KRas G12D inhibitor
compound MRTX1133 or MRTX1133 analog or a pharmaceutically acceptable salt or a
pharmaceutical composition thereof, results in an inereased duration of overall survival (087}
in subjects relative to treatment with only the KRas G12D inhibitor. In one embodiment, the
therapeutically effective amount of irinotecan or rinotecan analog or a pharmaceutically
acceptable salt thereof, and the KRas G121 inhibitor compound MRTX1133 or MRTX 1133
analog or & pharmaceutically acceptable salt or a pharracentical composition thereof, results in
an increased duration of progression-free survival (“PFS”} in subjects relative to treatment with
only the KRas G120 inhibitor. fn one embediment, the therapeutically effective amount of the
combination of irinotecan or irinotecan analog or a pharmaceutically acceptable salt thereof, and
the KRas G12D inhibitor compound MRTX1 133 or MRTX 1133 analog or a pharmaceutically
acceptable salt or a pharmaceutical composition thereof, results in increased tumor regression in
subjects refative o treatment with only the KRas G125 inhibitor. In one embodiument, the
therapeutically effective amount of the combination of irinotecan or irinotecan analog or &

pharmaceutically acceptable salt thereof, and the KRas G12D inkibitor compound MRTX1133
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or MRTX1133 analog or a pharmaceutically acceptable salt or a pharmaceutical composition
thereof, results in increased tumor growth intubition in subjects relative to treatment with only
the KRas G12D inhibitor. In one embodiment, the therapeutically effective amount of the
combination of irinotecan or irinotecan analog or a pharmaceutically acceptable salt thereof, and
the KRas (3121 inhibitor compound MRETX1133 or MRTX1133 analog or a pharmaceatically
accepiable salt or a pharmaceutical composition thereof, results in an uprovement in the

duration of stable disease in subjects compared 1o treatrment with only the KRas G12D inhibitor.

[0097] In another embodiment, irinotecan or rinotecan analog or a pharmaceutically acceptable
salt thereof is adiinisteredin combination wih the KRas G120 inhibitor compound MRTX1133
or MRTX1133 analog or a pharmaceutically acceptable salt or a pharmaceutical composition
thereof, once disease progression has been observed for KRas G12D monotherapy, in which the
cornbination therapy resulis in enhanced chinical benefit for the patient by increasing 05, PFS,
tumor regression, tumor growth inhibition or the duration of stable disease in the patient. In one
embodiment, the KRas (12D inhibitor is a compound selected from MRTX1133 and
MRTX1133 analogs such as 4-(4-({1R,538}-3 8-diazabicyclo[3.2. 1 joctan-3~y1}-8-fluoro-2-
{{2R,7aS)-2-{lnorohexahydro- | Hepyrrolizin-7a-yDmethoxy jpyrido[4,3-dlpyrimidin-7-yi}-5-
ethynyinaphthalen-2-ol; 4-(4-({1R,583-3,8-diazabicyclo{3.2. 1 Joctan-3-y1)-8-fluoro-2-({{2R,7a5}-
2-fluorchexahydre- 1 H-pyrrolizin-7a-yDmethoxy)pyride[4.3-dipyrimidin-7-yi)-5,6-
diftucronaphthalen-2-ol; 4-(4-({1R.58)-3,8-diazabicyclo{3.2. 1 joctan-3-y]}-8-fluore-2-({{2ZR,7aS}-
2-fluorchexahydro-1 H-pyrrolizin-7a-yUmethoxyypyrido{4,3-djpyrimidin-7-y1}-5-
chloronaphihalen-2-ol; 4-{4-{(1R,58}-3,R-diazabicyclof3.2. octan-3-y1)-8-tluoro-2-{{{2R, 725}
2-fluorchexahydro- 1 H-pyrrolizin-7a-yDmethoxy)pyrido{4,3-djpyrimidin-7-y1)}-S-ethyt-6-
flucronaphthalen-2-ol; 4-(4-((1R,58)-3,8-diazabicyciof3.2.1 Joctan-3-y1}-8-Thuoro-2-({{ZR, 7a8}-
2-fluorotetrahydro- | H-pyrrolizin-Ta{ S H}-v Dmethoxy)pyride[4,3-djpyrimidin-7-y §}-3-
ethylnaphthalen-2-ol, and 4-(4-((1R,58)-3,8-diazabicyclo{3.2.1 Joctan-3-y1}-8-fhworo-2-
{{{ZR,7a8)-2-fluorchexahydro- | H-pyrrolizin-7a-ymethoxy)pyridof4,3-djpynmidin-7-y1}-3-

fluorenaphthalen-2-0}; and pharmaceutically acceptable salts thereof,

[0098] In one embodiment, the therapeutic combination comprises therapeutically effective
amounts of MRTX 1133 or a pharmaceutically acceptable salt thereof and irinotecan or a

pharmaceutically acceptable salt thereof.
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{00997 In one embodiment, the therapeutic combination comprises therapeutically effective
amounts of MRTX 1133 or a pharmaceutically accepisble salt thereof and topotecan or a

pharmaceutically acceptable salt thereot,

[B0100] In one embodiment, the therapeutic combination comprises therapeutically
effective amounts of MRIY 1133 or a pharmaceutically acceptable salt thereof and belotecan or

a pharmaceutically acceptable salt thereofl

{06101 In one embodiment, the therapentic combination comprises therapeutically
effective amonnts of MRTX 1133 or a pharmaceuntically acceptable salt thereof and, rastuzumab

dermxiecan or & pharmaceutically acceptable sali therent.

[G0102] i1 one embodiment, the therapeutic combination comprises therapeutically
effective amounts of MRTX 11232 or a pharmaceutically acceptable salt thereo{ and and

campiothecin or 8 pharaceutically acceptable salt thereof.

{00103 The composiiions and methods provided hereln roay be used for the treatment of a
wide variety of cancers including tumors such as hung, colorectal, pancreas, prosiate, breast,
hrain, skin, cervical carcinomas, festicular carcinomas, ete. More particularly, cancers that may
be treated by the compositions and methods of the invention include, but are not limited to,
tumor types such as astrocytic, breast, cervieal, colorectal, endometrial, esophageal, gastric, head
and neck, hepatocellular, larvngeal, lung, oral, ovarian, prostate and thyroid carcinomas and
sarcomas. More specifically, these compounds can be used to treat: Cardiac: sarcoma
{angiosarcoma, fibrosarcoma, thabdomyosarcoma, Hposarcoma), myxoma, rhabdomyoma,
fibroma, Hporna and teratoma; Lung: bronchogenic carcinoma (squamous cell, undifferentiated
small cell, undifferentiated large cell, adenccarcinoma), alveoiar (bronchiclar) carcinoma,
bronchial adenoma, sarcoma, lymphoma, chondromatous hamartoma, mesotheliowma;
Gastrointestinal: esophagus {squamous cell carcinoma, adenocarcinoma, leiomyosarcoma,
Iymphoma), stomach {carcinoma, iymphoma, letomyosarcoma), pancreas {doctal
adenccarcinoma, msulinoma, glucagonoma, gastrinoma, carcinoid tumeors, vipoma), small bowel
{adenocarcinorna, lymphoma, carcinoid turnors, Kapost's sarcoma, leiomyoma, bemangioma,
lipoma, neurofibroma, fibroma}, large bowel (adenocarcinoma, tubular adenoma, villous

adenoma, hamartomae, lelomyoma), Genitourinary tract: Kidney (adenocarcinoma, Wilm's tumeor
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{nephroblastomal, lymphoma, leukemia), bladder and urethra (squamous cell carcinoma,
transitional cell carcinoma, adenoearcinoma), prostate {adenocarcinoma, sarcomal, testis
{seminoma, teratoma, embryonal carcinoma, teratocarcinoma, choriocarcinoma, sarcoma,
interstitial cell carcinoma, fibroma, fibroadenoma, adenomatoid tumors, hipoma); Liver:
hepatoma (hepatocellular carcinoma}, cholangiocarcinoma, hepatoblastoma, angiosarcoma,
hepatocellular adenoma, hermangioma; Biliary tract: gall bladder carcinoma, ampullary
carcinoma, cholangiocarcinoma; Bone: osteogenic sarcoma {(osteosarcoma}, fibrosarcoma,
malignant fibrous histiocytoma, chondrosarcoma, Ewing's sarcoma, malignant lymphoma
{reticulum cell sarcoma), multiple myeloma, malignant giant cell tumor chordoma,
osteachronfroma {osteocartilaginons exostoses), benign chondroma, chondroblasioma,
chondromyxofibroma, osteoid osteoma and giant cell tumors; Nervous system: skull {osteoma,
hemangioma, granulomas, xanthoma, osteitis deformans), meninges (meningioma,
meningiosarcoma, ghomatosis}, brain (astrocytoma, medulloblastoma, glioma, ependymoma,
germinoma {pincaloma), glioblastoma multuform, oligodendroglioms, schwarnnoma,
retinoblastoma, congenital tumors), spinal cord neurofibroma, meningioma, ghioma, sarcoma};
Gynecological: uterus {endometrial carcinoma), cervix {cervical carcinoma, pre~-tumeor cervical
dysplasia), ovaries {ovarian carcinoma {serous cystadenocarcinoma, muCinous
cystadenocarcinoma, unclassified carcinoma), granulosa-thecal cell tumors, Sertoli-Leydig ceil
tumors, dysgerminoma, malignant teratoma), vulva {sguammous cell carcinoma, jutraepithelial
carcinoma, adenocarcinoma, fibrosarcoma, melanoma), vagina {clear cell carcinoma, squaraous
cell carcinoma, botryoid sarcoma {embryonal rhabdomyosarcona), fallopian tubes {carcinorma);
Hematologic: blood (myeloid leukemia (acute and chronie), acute lvmpheblastic lenkemia,
chronic lymphocytic leukemia, myeloproliferative diseases, maltiple myeloma, myelodysplastic
syndrome), Hodgkin's disease, non-Heodgkin's lymiphoma {malignant lvmphoma); Skin:
malignant melanoma, basal cell carcinoma, squameouns cell carcinoma, Kaposi's sarcoma, moles
dysplastic nevi, lipoma, angioma, dermatofibroma, keloids, psoriasis; and Adrenal glands:

euroblastoma. o certain embodiments, the cancer is non-small cell lung cancer.

001 (341 Also provided berein is a method for treating cancer in a subject in need thereot,
the method comprising {2} determiming that cancer 1s associated with a KRas GUID mutation

a KRas 120-assooiated cancer) {2.g., as determined using a regulatory agency-approved,

a.p., FA-approved, assay or kit); and (b) administering to the patient a therapeutically effective
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amount of a combination of irinotecan or irinotecan analog or a pharmaceutically acceptable salt
thereof, and the KRas G120 inhibitor compound MRTX 1133 or MRTX1133 analog or a
pharmaceutically acceptable salt or a pharmaceutical composition thereof, wherein irinotecan or
ivinotecan analog or a pharmaceutically acceptable salt thereof increases the sensitivity of the
KRas (312D-associated cancer to the KRas G12D inhibitor. In one embodiment, the KRas G12ZD
inhibitor is a compound selected from MEX-"1133 and MRTX1133 analogs such as 4-(4-
({1R.583-3,8-diazabicvelo[3.2. Loctan-3-y1)-8-fluors-2-(({2R, 7a8)-2-fluorohexabydro-1H-
pysrolizin-7a-yimethoxyjpyrido{d, 3-dlpyrimidin-7-y1)-S-ethynynaphthalen-2-ol; 4-(4-((1R,55)-
3.8-diazabicyelold.2.1 Joctan-3-y[}-§-fluore-2-(({2R, 7a8)-2- luorchexahydro- 1 H-pyrrolizin-Ta-
yipuethoxy pyride[4,3-dlpyrimidin-7-y1}-5,6-difluoronaphthalen-2-of; 4-{4-((1R,558}-3,8-
diazabicyclo{3.2. 1 octan-3-y1)-8-fluorn-2-({({2R, 7a8)-2-flnorchexahydro- I H-pyrrolizin-Ta-
yhmethoxy Jpyrido[4,3-djpyrimidin-7-v1}-5-chloronaphthalen-2-ol; 4-(4-{(1R,58)-3.8~
diazabicyclof3.2.1 joctan-3-y[)-§-fluore-2-({(2R, 7aS)-2-fluorchexabydro-1 H-pyrrolizin-Ta-
yiwnethoxy)pyridol4,3-dlpyrimidin-7-yi}-S-ethyl-6-fluoronaphthalen-2-ol; 4-(4-((1R.38)-3,8-
diazabicyelo]3.2.1octan-3-yD-8-fluore-2-(({(ZR, 7a8)-2-flucrotetraliydro- 1 H-pyrrolizin-7a( SH)-
yimethoxy ypyride4,3-dipyrimidin-7-y1)-5-ethylnaphthalen-2-ol; and 4-(4-((IR,55}-3,8-
diazabicycio[3.2.1Joctan-3-y1)-&-fluore-2-({{2R, 7aS)-2-fluorchexahydro- 1 H-pyrrolizin-7a-
yhmethoxy)pyridef4,3-djpyrimidin-7-y1)-S-fluoronaphthalen-2-ol; and pharmoaceutically

acceptable salts thereof.

[G0105] In one embadiment, irinotecan or irinotecan analog or a pharmaceutically
acceptable salt thereof such as topotecan, belotecan, trastuzumab deruxtecan or camptothecin i3

employed.

HO106] in one embodiment, the therapentic combination comprises therapeutically

effective amounts of irinotecan or a pharmacentically acceptable salt thereof.

(00107} In a further embodiment, the therapeutic combination comprises therapeutically

effective amounts of topotecan or a pharmaceutically acceptable salt thereof.

[00108] In a further embodiment, the therapeutic combination comprises therapeutically

effective amounts of belotecan or a pharmaceutically acceptable salt thereofl
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1001091 o a further embodiment, the therapeutic combination comprises therapeuntically

effective amounts of trastuzumab deruxtecan or a pharmaceutically acceptable salt thereofl

(001101 In a further embodiment, the therapeutic combination comprises therapeutically

effective amounis of or caruptothecin or a pharmaceutically acceptable salt thereof.

(o011 In a further embodiment, the therapeutic combination comprises therapeutically

effective amounts of MRTX1133,

(601121 In a further embodiment, the therapeutic combination comprises therapeutically
effective amounts of 4-{4-({1R,38)-3,8-diazabicyclo]3.2. joctan-3-y1}-8-tluore-2-({{2R,7a5)-2-
fluorohexahydro-1H-pyrrolizin-7a-yDmethoxy)pyride[4,3-dipyrimidin-7-y -5~
ethynyinaphthalen-2-0l; 4-(4-{{1R,558)-3 &-diazabicycio[3.2 T joctan-3-y1}- S-fluore-2-(({2R,7a8}-
2-fluorchexahydro-1H-pyrrolizin-7a-yhmethoxy)pyrido{4,3-djpyrinudin-7-y1}-5.6-
difluoronaphthalen-2-0l; 4-{4-((1R,58)-3 R-diazabicyclol3.2.1 octan-3-y1)-8-fluore-2-({{2R,7a8)-
J-fluorohexahydro- 1 H-pyrrolizin-7a-ylmethoxy jpyridol4,3-djpyrimidin-7-y1}-5-
chloronaphthalen-2-ol; 4-(4-({1R,58)-3,8-diazabicyclof3. 2.1 joctan-3 ~y-8-fluore-2-(((2R,7a5)-
2-fluorchexabydro-1 H-pyrrolizin-Ta-yDmethoxy)pyrido{4,3-djpyrimidin-7-y1}-5-ethyi-&-
fluoronaphthalen-2-ol; 4-(4-((1R,58)-3 &-diazabicycle{3.2.1 loctan-3-y1-B-fluoro-2-({(2R,7aS8}-
J-fluorotetrabydro-1 Hepyrrolizin-7a{ 3H)-ymethoxypyrido[4,3-djpyrimdin-7-y1}-5-
cthylnaphthalen-2-o}; and 4-{(4-((1R,58)-3,8-diazabicyclo{3.2.1 loctan-3-vi}-8-fluoro-2-
(({2R,7a8)-2-fluorohexabydro-1 H-pyrrolizin-Ta-ylimethoxy jpyrido [4,3-dJpyrinudin-7-y1}-5-

flnoronaphthalen-2-ol; or pharmacentically acceptable salts thereof.

(00113} In one embodiment, the KRas G12D MRTX1133 or a pharmaceutically
acceptable salt thereof, is administered as a parenteral, oral, sublingual, transdermal, topical,
intranasal, intratracheal, intravenous or intrarectal formulation during a period of time. In one
embodiment, the dose of MRTX1133 adminitered comprises on or more oft about 10 mg, about
25 mg, about 50 mg, about 75 mg, about 100 myg, about 150 mg, about 200 mg, about 250 mg,
about 300 mg, about 350 mg, about 400 myg, about 454 mg, about 500 mg, about 600 mg, about
700 mg, about 800 mg, about 200 mg, about 1000 mg, about 1100 mg, about 1200 mg, about
1300 mg, about 1400 mg, about 1500 mg, about 1600 rog, about 1700 myg, about 1800 mg, about

1900 mg and about 2000 mg. In one embodiment, MRTX1133 i3 administered once a day {QD)
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on a datly basis during a peried of time. In one emmbodiment MRTX 1133 is administered twice a

day (BID} on a datly basis during a period of time.

[GO114] In one embodiment, tinetecan or irinotecan analog or a pharmaceuticaliy
acceptable salt thereof is intravenously administered in the amount of about 20 mg to about 500
mg {e.g., about 20 mg to about 480 mg, about 20 mg to about 460 mg, about 20 mg to about 440
mg, about 28 mg to about 420 mg, about 20 mg to about 400 mg, about 20 mg to about 380 mg,
about 20 mg to about 360 mg, about 20 mg to about 340 mg, about 20 mg to about 320 mg,
about 20 myg 0 about 300 mg, about 20 mg to about 280 myg, about 20 mg to about 260 mg,
about 20 mg to about 240 mg, about 20 g to about 220 mg, about 20 mg to about 200 mg,
about 20 mg to about 180 mg, about 20 mg to about 160 mg, about 20 myg to about 140 mg,
about 20 mg to about 120 mg, abont 2( mg to about 100 my, about 20 mg to about 80 mg, about
20 mg to about 60 mg, about 20 mg to about 40 mg, about 40 mg 1o about 500 mg, about 40 mg
to about 480 myg, about 40 mg to about 460 mg, about 40 mg to about 440 mg, about 40 mg to
about 428 mg, about 40 mg to about 400 mg, about 40 mg to about 380 mg, about 40 my to
about 360 mg, about 40 mg to about 340 mg, about 40 myg to about 320 mg, about 40 mg o
about 300 mg, about 40 mg to about 280 myg, about 40 mg to abot 260 mg, about 40 mg o
about 240 mg, about 40 myg to about 220 mg, about 40 mg to about 200 my, about 40 mg to
about 180 mg, about 40 mg 10 about 160 mg, about 40 mg to about 140 g, sbout 40 my o
about 120 mg, about 40 mg to about 100 mp, about 40 mg to about 80 rog, about 40 mg to about
60 mg, about 60 mp to about 500 myg, about 60 mg to about 480 mg, about 60 myg to about 460

mg

)

about 60 myg to about 440 mg, about 60 mg to about 420 mg, about 60 mg to about 400 mg,
about 60 mg to about 380 mg, about 60 mg o about 360 mg, about &0 mg to about 340 mg,
about 60 mg to about 320 mg, about 60 mg to about 300 mg, about 60 myg 10 about 280 mg,
about 60 mg to about 260 mg, about 60 mg to about 240 my, about 60 mg to about 220 mg,
about 60 mg to about 200 mg, about 60 mg to about 180 mg, about 60 mg to about 160 mg,
about 60 mg 1o about 140 mg, about 60 mg 1o about 120 mg, about 60 mg to about 100 mg,
about 60 mg to about 80 mg, about 80 mg to about 500 mg, about 80 myg to about 480 mg, about
&0 myg o about 460 mg, about 80 mg 1o about 440 mg, about 80 myg to about 420 mg, about 80
mg to about 400 mg, about 80 mg to about 380 mg, about 80 mg to about 360 myg, about 80 mg
to about 340 mg, about 80 mg to about 320 mg, about 80 mg 10 about 300 mg, about 80 mg to

about 280 mg, about 80 mg 10 about 260 mg, about 80 mg to about 240 mg, about &0 mg to
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about 228 mg, about 80 mg 1o about 200 mg, about &0 mg to about 180 mg, about E0 myg to

about 160 mg, about 80 wyg 1o about 140 mg, about 80 mg to about 120 mg, about 80 mg to

about 100 mg, about 160 mg to about 540 mg,
about 460 mg, about 100 mg to about 440 mg,
about 400 mg, about 180 mg 1o about 330 mg,
about 340 mg, about 100 mg to about 320 mg,
about 280 mg, about 100 mg to about 260 mg,
about 220 mg, about 100 mg to about 200 mg,
about 160 mg, about 100 mg to about 140 mg,
about 5060 mg, about 120 mg to about 480 mg,
about 440 mg, about 120 mg 1o about 420 mg,
about 380 mg, about 120 mg to about 360 myg,
about 320 myg, about 120 mg to about 300 mg,
about 260 mg, about 120 mgp to about 240 mg,
about 200 mg, sbout 120 myg to about 180 g,
about 140 mg, about 140 mg to about 500 mg,
about 460 mg, about 140 mg to about 440 mg,
about 400 mg, about 140 mg to about 380 mg,
about 340 mg, about 140 myg to about 320 mg,
about 280 myg, abount 140 mg o about 260 mg,
about 220 mg, about 140 mg to about 200 mg,
about 160 mg, about 160 mg to about 33 mg,
about 460 mg, about 160 mg to about 440 mg,
about 400 mg, about 160 myg to about 380 wg,
about 340 mg, about 160 mg 10 about 320 mg,
about 280 mg, about 160 mg to about 260 mg,
about 220 mg, about 160 myg to about 200 mg,
about 500 mp, about 180 mg to about 480 mg,
about 440 mg, about 180 mg to about 420 mg,
about 380 mg, about 180 mg to about 360 mg,

about 320 mg, about 180 mg to about 300 mg,

about 100 mg to about 480 mg,
about 1 mg to about 420 wmg,
about 100 mg to about 360 mg,
about 100 mg o about 300 mg,
about 100 mg to about 240 mg,
about 100 mg to about 1830 wmg,
about 100 mg to about 120 mg,
about 120 mg to about 460 mg,
about 120 mg to about 400 mg,
about 120 mg to about 340 mg,
about 120 mg to about 280 mg,
about 120 mg to about 220 mg,
about 120 mg to about 160 mg,
about 140 mg to about 480 mg,
about 140 mg to about 420 mg,
about 140 mg to about 360 mg,
about 140 mg to about 300 mg,
about 140 mg to about 240 mg,
about 140 mg to about 180 mg,
about 160 mg to about 480 mg,
about 160 mg to about 420 mg,
about 160 mg to about 360 mg,
about 160 mg to about 300 mpg,
about 160 mg to about 240 mg,
abont 160 mg to about 180 mg,
about 180 myg to about 460 mg,
about 180 mg to about 460 mg,
about 180 mg to about 340 mg,

about 180 mg to about 280 mg,

about 100 mg to
about 100 mg to
about 100 mg to
abouwt 130 mgto
about 180 mg to
about 100 mg to
about 120 mg to
about 120 mg to
about 120 mg 10
about 120 mg to
about 120 mg to
about 120 mg to
about 120 mg to
about 140 mg to
about 140 mg to
about 140 mg to
about 140 mg to
about 140 mg 1o
about 140 mg to
abont 160 mg to
about 160 mg to
about 160 mg 1o
about 160 mg to
about 160 mg to
abonut 180 mg o
about 180 mg to
about 130 mg 1o
about 180 mg to

about 180 mg to
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about 260 mg, about 180 mg to about 240 mg, about 180 myg (o about 220 mg,
about 200 mg, about 200 mg to about 500 mg, about 200 mg to about 480 mg,
about 460 mg, about 200 rag to about 440 mg, about 200 mg to about 420 mg,
about 400 mg, about 200 mg to about 380 mg, about 200 myg to about 360 mg,
about 340 mg, about 200 mg to about 320 mp, about 200 mg to about 300 mg,
about 280 mg, about 200 mg to about 260 mg, about 200 mg to about 240 myg,
about 220 mg, about 220 mg 1o about 500 mg, about 220 mg to about 480 mg,
about 460 mg, about 220 mg to about 440 mg, about 220 mg to about 420 mg,
about 400 mg, about 220 mg to about 380 my, about 220 mg to about 360 mg,
about 340 mg, sbout 220 mg to about 320 mg, about 220 mug to about 300 myg,
about 280 mg, about 220 mg to about 260 mg, about 220 mp to about 240 mg,
about 30U myg, about 240 mg to about 480 mg, about 240 mg 1o about 4460 mg,
about 440 mg, about 240 mg o about 420 mg, about 240 mg to about 400 mg,
about 380 mg, about 240 mg to about 360 mg, about 240 rug to about 340 myg,
about 320 mg, about 240 mg to about 300 rog, about 240 mg to about 280 mg,
about 260 mg, about 260 mg to about 500 mg, about 260 mg to about 480 mg,
about 460 mg, about 260 mg to about 440 mg, about 260 mg to about 420 mg,
about 400 mg, about 260 mg to about 380 mg, about 260 myg to abowt 360 mg,
about 340 mg, about 260 mg to about 320 myg, about 260 mg to gbout 300 mg,
about 280 mg, about 280 mg to about 500 mg, about 280 mg to about 480 myg,
about 460 mg, about 280 mg to about 440 mg, about 280 myg to about 420 mg,
about 400 mg, about 280 mg to about 380 myg, about 280 mg to abowt 360 mg,
about 340 mg, about 280 mp to about 320 mg, abowr 280 mg to about 300 mg,
about 500 mg, about 300 mg to abowt 480 mg, about 300 myg to about 460 mg,
about 440 mg, about 300 mg to about 420 mg, about 300 mg to about 400 mg,
about 380 mg, about 300 mg to about 360 myg, about 300 mg to about 340 mg,
about 320 g, about 320 myg to about 500 mg, about 320 mg to about 480 myg,
about 460 mg, about 320 mg to about 440 mg, abouwt 320 mg to about 420 mg,
about 400 mg, about 320 mg to about 380 mg, about 320 mg to about 360 mg,
about 340 mg, about 340 mg to about 500 mg, about 340 mg to about 480 mg,

about 460 mg, about 340 mg to about 440 mg, about 340 myg to about 420 mg,

35

about 180 mg to
about 200 mg to
about 200 mg to
about 200 mg o
about 200 mg to
about 200 mg to
about 220 mg to
about 220 mg 0
about 220 mg io
about 220 mg to
about 240 mg to
shout 240 mg to
about 240 mg 1o
about 240 mg to
about 240 mg to
about 260 mg to
about 260 mg to
about 260 mg to
about 260 mg to
about 280 mg 1o
about 280 mg 1o
about 280 mg io
about 300 mg to
about 300 mg o
ghout 300 mg to
about 300 mg to
about 320 mg to
about 320 mg to
about 320 mg to
about 348 myg to

about 340 mg to
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about 400 mg, about 340 myg to about 380 mg, about 340 mg to about 360 mg, about 360 mg to

about 500 mg, about 360 mg 1o about 480 myg, about 360 mg to about 460 mg, about 360 mg to

about 440 mg, about 360 mg to about 420 mg, about 360 mg to about 400 mg, about 360 mg to
about 380 mg, about 380 mg to about 500 mg, about 380 wg to about 480 mg, about 380 mg to
about 460 mg, about 380 myg to about 440 mg, about 380 mg to about 420 mg, about 380 mg to
about 400 mg, about 400 mg to about 500 mg, about 400 mg to about 480 mg, about 400 mg to
about 460 mg, about 400 mg to gbout 440 mg, about 400 mg to about 420 mg, about 420 mg o
abeut 500 my, about 420 mg to about 480 mg, about 420 mg o about 460 mg, about 420 myg to
about 440 mg, about 440 myg to about 500 mg, about 440 mg o about 480 mg, about 440 mg to
about 460 mg, about 460 myg 1o about 300 mg, about 460 myg to about 480 mg, about 483 mg 1o
about 500 mg, about 25, about 58, about 75, about 100, about 150, about 200, about 250, sbout

300, about 350, about 400, about 450, or about 500 mg}, over a period of fime,

{00115] In one ernbodiment, irinotecan 13 intravenously adminisiered via 30- or 90-minite

: ) . , ) L
infusions of 125 mg/m® weekly for four of every six weeks, or 350 mg/m* every three weeks.

(60116} in another embodiment, innotecan s intravenousty administered via 30- or 90-
. . . ; . P2 . .
minite infusions of less than 125 mg/m® weekly for four of every six weeks, or less than 350

mg/m* every three weeks.

[00117] in one embodiment, irinotecan 1s intravenously infused as directed on the

CAMPTOSAR ® preduct label,

(00118} {Ome skilled in the art will recognize that, both in vive and m viiro trials using
suitable, known and generally accepted cell and/or animal models are predictive of the ability of

a test compound of the combination or the combination to freat or prevent a given disorder,

00119 One skilled in the art will further recognize that human clinical fmials including
first-in-hman, dose ranging and efficacy trials, in healthy paticots and/or those suffering from a
given disorder, may be completed according to methods well known in the clinical and medical

arts.

1001240] In some embodimenis, the methods provided herein can result in a 1% to 99%

(e.g.. 1% to 98%, 1% 10 95%, 1% 10 90%, 1 1o 85%, 1 10 8%, 1% 0 75%, 1% t0 709, 1%h 1o
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65%, 1% to 60%, 1% 1o 55%, 1% 10 50%, 19 t0 45%, 196 (0 405, 194 1o 35%, 194 10 30%, 1%
o 25%, 19% o 20%, 1% 10 15%, 1% to 10%, 196 to 5%, 2% 1o 9996, 2% to 90%%, 2% to §5%, 2%
1o 80%, 2% to 75%, 2% to T0%, 2% 10 65%, 2% to 60%, 2% 10 55%, 2% to 50%, 2% 1o 45%,
ot 40%, 2% 10 35%, 2% 1o 3094, 2% to 25%, 2% to 20%, 2% to 15%, 2% to 10%, 2% to 5%
4% 10 9%%, 4% 1o 95%, 4% to 90%, 4% 1o §5%, 4% 10 8076, 4% to 75%, 4% o 70%, 4% 1o
65%, 4% to 60%, 4% to 55%, 4% 1o 50%, 4% t0 45%%, 4% to 40%, 4% 10 35%, 4% 10 30%, 4%
10 25%, 4% 10 20%, 4% t0 1395, 4% to 10%, 6% 1o 99%, 6% 1o 95%, 6% to 90%, 6% to £59%,
5% 10 B0%, 0% 10 T5%, 6% to T0%, 6% to 65%, 6% to 60%, 6% 1o 35%, 6% to 30%, 6% o
45%, 6% 10 40%, 6% to 35%, 6% to 305, 6% to 259, 6% to 20%, 6%
i 99%, 8% to 85%, §% 1o 90%%, 8% to €59, 8% to 0%, 8% to T5%, &% to T0%, §% io #5%
&% to 6(%, 8% to 55%, 8% to 50%, §% 10 45%, 8% 1o 4090, % to 35%, 8% to 30%, 8% to
5%, 8%% to 20%, 8% 1o 15%%, 10% to 99%, 10% to 93%, 10% to 0%, 10% o 83%, 10% 10
0%, 10% 1o 75%, 10% to 70%, 10% to £15%, 10% to 60%, 10% io 35%, 10% 1o 50%, 109 to
45%, 1% 10 4096, 10% 10 35%, 10% to 30%, 10% to 25%, 10% to 20%, 10% to 15%, 15% o

B9, 15% 1o B5%, 15% 10 90%, 15% 1o 83%, 15% to 80%, 153% to 75%, 15% to 70%, 15% to

% to 15%, 656 1o 1%, 8%

63%, 15% to 60%, 15% 10 55%, 15% 10 50%, 15% 10 53%, 153% to 50%, 15% 10 45%, 15% o
40%, 15% t0 35%, 15% to 30%, 15% to 25%, 153% 1o 209, 20% 10 99%, 20% 10 85%, 20% to
S0%e, 20% 10 85%, 20% to RO%, 20% to 75%, 20%6 to 70%, 20% 10 65%, 20% to 60%, 20% to
55%, 20% 1o 30%, 209 to 45%, 20% to 40%, 20% to 35%, 2096 10 30%, 20% to 25%, 25% 1o

0%, 23% 16 85%, 25% to 80%, 25% 10 75%, 25% to 70%, 25% 1o

4
N

0

99%, 23% to 95%. 25% 1o

g
65%, 25% 10 60%, 23% to 55%, 25% 1 50%, 25% 1o 45%, 25% 1o 40%, 25% to 25%, 25% to
g

5

30%, 30% 10 99%, 30% to 85%, 3% 1o 90%, 30% to B5%, 30% 1o 80%, 30% 1o 75%, 30% io
T0%, 30% to £35%, 30% to 60%, 30% to 55%, 30% to 50%, 30% to 45%, 30% io 409, 30% to
35%, 33% 10 99%, 35% to 95%, 35% 1o 90%, 35% 1o B5%, 35% to 8054, 35% to T5%, 5% 1o
0%, 35% 15 65%, 35% to 60%, 35% to 55%, 35% 1o 30%, 359 to 45%, 35% to 40%, 40% o
GG, 40% 10 B5%, 40% 1o S0%, 409 10 85%, 40% 1o 0%, 40% 10 73%, 40% 1o 70%, 40% 1o
65%, 4% to 60%:, 40% 10 559, 40% 10 60%, 405 10 55%, 40% 1o 50%, 40% 10 45%, 45% to
G9%, 45% 10 95%, 45% to 95%, 45% to 90%, 45% to 85%4, 45% to B0%, 45% 1o 75%,
7%, 45%6 1o 63%, 45% to 60%, 45%% 1o 55%, 45% to 50%, 50% to 99%, 509 o 85%,

0%, 50% 10 85%, 50% 1o 80%, 50% 1o 73%, 50% 1o 70%, 50% to 65%, SO0% to 60%,

£
o

s
%% 1o

(O
f-.':)

¥

gl

o

£

0% 1o

e

LA
J?

55%, 55% to 99%%, 55% 1o B5%, 535% to 90%, 55% to B3%, 55% to 80%, 55% 1o 75%, 53% to
* 3 B > >
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T0%, 35% to 65%, 55% to 60%, 60% to 99%, 60% to 95%, 60% to 90%, 60% 1o 5%, 60% 1o
80%s, 60% to 73%, 60% to T0%, 60% to 65%, 63% 1o 99%, 60% to 95%, 60% 10 90%, 60%

85%, 60% to 80%;, 60% to 75%, 60% to T0% % 10 65%, 70% i 99%, 705 to 95%, 70% to
9%, T4% to 85%, 70% to §0%, T0% to 75%, 75% to 99%, 75% to 95%, 75% to 90%, 75% to
859, 753% to 80%, 80% 1t 99%, 80% to 5, S0% to 90%, B0% to 85%, 85% 1o 99%, 85% 1o
A5%, 85% to 90%, 90% to 99%, 0% to 95%, or 95% to 100%;) reduction in the volume of one
or more solid tomors in a patient foﬁﬁwing treatment with the combination therapy for a period
of time between 1 day and 2 years .. between 1 day and 22 months, between | day and 20
months, between 1 day and 18 rmm‘f,hs, between | day and 16 months, between | day and 14
yoonths, between 1 day and 12 months, between § day and 10 months, between | dayv and
months, between | day and 8§ months, between 1 day and 7 months, between | day and 6 months,
between | day and 5 months, between 1 day and 4 montihs, between 1 day and 3 months,
between | day and 2 months, between 1 day and | month, between one week and 2 years,
hetween | weel and 22 months, between 1 week and 20 monthg, between | week and 18 months,
between | week and 16 months, between 1 week and 14 months, between 1 week and 12 mouths,
between | week and 10 months, between 1 week and 9 mouths, between 1 week and 8 months,
petween | week and 7 months, between 1 week and 6 months, between 1 week and 5 moonths,
hetween | week and 4 mouths, between 1 week and 3 months, between 1 week and 2 months,
hetween 1 week and | month, between 2 weeks and 2 vears, between 2 weeks and 22 months,
between 2 weeks and 20 months, between 2 weeks and 18 months, between 2 weeks and 16
months, between 2 weeks and 14 months, between 2 weeks and 12 months, between 2 weeks and
10 months, betwesn 2 weeks and 9 months, between 2 weeks and 8 months, betwesn 2 weeks
and 7 months, between 2 weeks and 6 months, between 2 weeks and 5 months, between 2 weeks
and 4 months, between 2 weeks and 3 months, between 2 weeks and 2 months, between 2 weeks
and 1 month, between 1 wmonth and 2 years, between § month and 22 wonths, between 1 month
and 20 months, between 1 month and IR months, between | month and 16 months, betweer

month and 14 months, between | month and 12 months, between 1 month and 10 wonths,
between 1| month and 9 months, between 1 month and & months, between 1 month and 7
months, between | month and & months, between | month and 6 months, between | month and 5
roonths, between 1 month and 4 months, between § month and 3 months, between | month and 2

months, between 2 months and 2 years, between 2 months and 22 months, between 2 months and
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20 months, hetween 2 months and 18 months, between 2 months and 16 months, between 2
months and 14 months, between 2 mwonths and 12 months, between 2 months and 10 months,
hetween 2 months and 9 months, between 2 months and § months, between 2 months and 7
months, between 2 months and & months, or between 2 months and 5 mouths, between £ months
and 4 months, between 3 months and 2 vears, between 3 roonths and 22 months, between 3
months and 20 months, between 3 mounths and 18 months, between 3 months and 16 months,
between 3 months and 14 mouths, between 3 months and 12 months, between 3 months and 10
months, between 2 months and & months, between 3 months and 6 months, between 4 months
and 2 vears, between 4 months and 22 months, between 4 months and 20 months, between 4
months and 18 months, between 4 months and 16 months, between 4 months and 14 months,
between 4 months and 12 months, between 4 months and 10 months, between 4 months and 8
months, between 4 months and 6 months, between 6 months and 2 vears, between & months and
27 months, between 6 months and 20 months, between 6 months and 18 months, between 6
menths and 16 months, between & months and 14 months, between & months and 12 months,
between 6 morths and 10 months, or beiween & months and 8 months) {¢.g., as compared 1o the

size of the one or more solid tumors in the patient prior 1o {reatment).

00121 The phrase “timne of survival” means the length of time between the identification
or diagnosis of cancer {e.g., any of the cancers described herein} in a mammal by a medical
professional and the time of death of the mammal (caused by the cancer). Methods of increasing

the time of survival in a moammal having a cancer are described hervein,

01221 In some embodiments, any of the methods described herein can result in an
increase (.., a 1% to 400%, 1% 10 380%, 1% 10 360%, 1% 1 240%, 1% 10 320%, 1% to 300%,
19 to 280%, 1% to 260%, 1% to 240%, 1% to 220%, 1% to 200%, 196 1o 180%, 1% 1o 1609,
1% 10 140%, 196 to 120%, 1% 1o 100%, 1% 10 93%, 1% to 90%, 1% to 853%, 1% to 80%, 1%
5%, 1% to T0%, 1% to £3%, 1% to 60%, 19 to 35%, 1% 1o 50%, 1% 10 45%, 1% to 40%, 1%
t0 35%, 196 10 3094, 1% to 25%, 1% 1o 20%, 1% to 15%, 1% to 10%, 1% to 5%, 5% to 400%,
5% to 380%, 5% to 360%, 3% to 340%, 5% 10 320%, 5% to 300%, 5% to 280%, 5% to 260%

5% tos 240%, 5% to 220%, 5% to 200%, 5% to 180%, 59 1o 160%, 5% to 140%, 5% 1o 120%,
3% to 100%, 5% 1o 90%, 5% to 80%, 5% to 70%, 5% 10 60%, 5% to 50%, 5% to 40%;, 3% o

3%, 5% to 20%, 5% to 196%, 10% to 400%, 10% 10 380%, 10%: to 360%, 10% to 340%, 10% o
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320%, 10% to 300%, 10% to 280%, 10% to 260%, 10% to 240%, 10% to 220%, 10% 1o 200%,
10% to 180%, 10% 1o 160%, 10% to 140%, 10% to 120%, 10% 1o 100%, 10% to 80%, 10% to
80%, 10% to 70%, 10% to 60%, 10% 1o 50%, 10% to 40%, 1{% to 30%, 10% to 20%, 20% to
400%, 20% 1o 380%, 20% to 360%, 20% to 340%, 20% 1o 320%, 20% to 300%, 20% to 280%,
20% to 260%, 20% to 240%, 20% to 220%, 20% to 200%, 20% 1o 180%, 20% to 160%, 20% to
140%, 20% to 120%, 20% to 100%, 20% 1o 90%, 20% to 80%, 20% to 70%, 209 to 60%, 20%
1o 50%, 209 to 40%%, 20% to 30%, 30% to 400%, 30% to 380%, 30% to 360%, 30% 1o 340%,
30%
200%, 30% to 180%, 30% to 160%, 30% to 140%, 30% 1o 120%, 30% to 100%, 30% to 50%

o 320%, 30% to 300%, 30% to 280%, 30% 1o 260%, 30% to 240%, 30% 1o 220%, 30% 1o

\Q

30% to 80%, 3054 to 0%, 30% to 60%, 30% 1o 50%, 30% to 40%, 40% o 400%, 40% to 380%,
40% to 360%, 40% 1o 340%;, 40% to 320%, 40% to 300%, 40% to 280%, 40% to 260%, 40% to
240%s, 40% 1o 220%, 40% to 200%, 40% to 180%, 40% to 160%, 40% to 140%, 40% 10 120%,
40% to 100%, 40% to 90%, 40% to 8%, 40% 1o 70%, 40% to 60%, 40% to 50%, 530% to 400%
50% to 380%, 50% to 360%, 50% to 340%, 50% to 320%, 50% to 300%, 50% to 280%, 30% to
I60%, 50% to 240%, 50% to 220%, 50% to 200%, 50% to 180%, 50% to 160%, 30% 1o 140%,
50% to 140%, 50% to 120%, 50% to 100%, 50% to B0%, 30% to B0%, 50% to 70%, 3(% to
60%, 60% to 400%, 60% to 380%, 60% to 360%, 60% 1o 340%, 60% to 320%, 60% to 300%,
60% to 280%, 60% to 260%, 63% 1o 240%, 60% to 220%, 50% 1o 200%, 60% to 180%, 6(0% to
160%, 60% to 140%, 60% to 120%, 60% to 100%, 60% to 30%, 60% to 80%, 60% to 70%, 70%
to 400%, 70% to 380%, 70% to 360%, 70% to 340%, 70% to 320%, 70% to 300%, 70% to
280%, 70% to 260%, T0% 1o 240%, 70% to 220%, 70% t0 200%, 70% to 180%, 70% to 160%,
70% 1o 140%, 70% to 120%, 1o 100%, 70% to 90%, 70% to §80%, 8034 to 400%, 8% to 380%,
&% to 360%, 80% to 340%, 80% to 320%, 80% to 300%, 8% to 280%, 80% to 260%, 8(% fo
240%, 80% to 220%, 0% 1o 200%, 80% to 180%, 80% to 160%, 80% to 140%, 80% to 120%,
80% to 100%, 80% to 90%, 9056 to 400%, 90% 1o 380%%, 90% to 360%, 90% to 340%, 9% 1o
320%, 90% to 300%, 90% to 2R0%%, 90% to 260%, 0% to 240%, 90% to 220%, 90% 10 200%,
80% to 180%, 90% to 160%, 90% to 140%, 90% to 120%, 50% 1o 100%, 100% to 400%, 100%
to 380%, 100% to 360%, 100% to 340%, 100% to 320%, 100% to 300%, 100% to 280%, 100%
to 260%, 100% to 240%, 100% to 220%, 100% to 200%, 100% 1o 180%, 100% to 160%, 100%
to 140%, 100% to 120%, 120% to 400%, 120% to 380%, 1205 10 360%, 120% to 340%, 120%
to 32094, 120% to 300%, 120% 10 280%, 120% to 260%, 120% to 240%, 120% to 220%, 120%
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to 2009, 120% 1o 180%, 120% 1o 160%, 120% 1o 140%, 140% to 4009, 140% 1o 380%, 140%
0%, 140% to 340%, 140% w0 320%, 140% 1o 300%, 140% o 280%, 140% to 26U%, 140%
to 240%;, 1405 1o 2320%, 140% to 200%, 140% to 1RO, 140% to 160%, 160% to 400%, 160%
to 380%, 160% to 360%, 160% to 340%, 160% to 320%, 160% to 3005, 160% 10 280%, 160%
1o 260%, 160% to 240%, 160% 10 220%, 160% to 200%, 160% to 180%, 180% to 400%, 180%
10 380%, 180% 10 360%, 180% to 340%, 180% 10 32094, 180% to 300%, 180% to 280%, 180%
1o 26094, 180% 10 240%, 180% 1o 220%, 180% 1o 200%, 200% to 400%, 200% 1o 380%, 200%
to 360%, 200% to 340%, 2005 to 320%, 200% to 300%, 200% to 280%, 200% to 260%, 200%
to 240%, 200% to 22096, 2209% 10 400%, 220% to 380%, 220% to 360%, 220% 1o 340%, 220%
to 320%6, 22054 to 300%, 220% to 280%, 220% 1o 2060%, 220% o 240%, 240% to 400%, 240%
1o 380%, 240% to 360%, 240% 1o 340%%, 240% 10 320%, 240% to 300%, 240% to Z80%, 240%
10 260%, 260% 1o 400%, 260% to 380%, 260% to 360%, 20096 to 340%, 260% 1o 32(%, 260%
0 300%%, 260% to 280%, 280% to 400%, 280% to 380%, 2380% to 360%, 280% to 34094, 280%

10 320%, 280% 10 300%, 300% to 400%, 300% to 380%, 300% 1o 360%, 300% to 340%, or

=
Lsd
e

.

]

30054 1o 320%) in the time of survival of the patient {e.g., 85 compared (o a patient having a

siroilar cancer and administered a different treatment o1 not receiving a treatment).

(01231 In some embodiments of any of the methods described herein, before treatment
with the compositions or methods of the invention, the patient was ireated with one or more of a
chemaotherapy, a targeted anticancer agent, radiation therapy, and surgery, and optionally, the
prior freatment was unsuccessful; and/or the patient has been administered surgery and
optionally, the surgery was unsuccessful; and/or the patient has been treated with a platinum-
based chematherapeutic agent, and optionally, the patient has been previously determined to be
non-respemsive o treabment with the platinum-based chemotherapentic agent; and/or the patient
has been treated with a kinase inhibitor, and optionally, the prior reatment with the kinase
inhibitor was unsueccesstuly and/or the patient was treated with one or more other therapeutic

ageni(s}.

(124} The present invention also relates to, andfor provides, a kit comprising winotecan

or irinotecan analog or a pharmaceutically sccepmable salt thereof, and the KRas GHID mhibitor
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compound MRTX1133 or MRTX1133 analog or a pharmaceutically acceptable saltor a

pharmaceutical composition thereof, for use in freating a cancer.

FO01251 In a related aspect, the invention provides a kit containing a dose of irinotecan or
irinotecan analog or a pharmaceutically acceptable salt thereof, and dose of the KRas G120
inhibitor compound MRTX1133 or MRTX1133 analog or a pharmaceutically acceptable salt or a
pharmaceutical composition thereof, in an amount effective to inhibit proliferation of cancer
cells, particularly K Ras G12D-expressing cancer cells, to g subject. The kit 1o some cases
includes an insert with instructions for administration of theses agents, where the insert may

provide a user with one set of instructions for using these agents in combination.

(50126 The following Examples are intended to illustrate further certain embodirnents of

the invention and are not intended to limit the scope of the invention.

IXAMPLE A

In Vive Models for Examination of KEas G12D inhibitor Plus Ivinorecan Combinations

(601277 Immumocompromised made/nude mice are inoculated in the right hind flank with
celis harboring 2 KRas G12D mutation. When tunor volumes reach between 200 — 400 mm” in
size, the mice are divided into four to five groups of 4-5 mice each. The first group is
administered vehicle only. The second group 13 admimsterad a twice daily single agent dose of
the KRas G120 inhibitor at a concentration that yields a maximal biclogical effect or a less than
maximal biclogical effect, depending on the cell line and the single agent sctivity, that does not
result in complete tumor regression. The second group, depending on cell line, may be
administered a twice daily for 2 sequential days followed by 5 days off, the KRas G120 mhibutor
at a concentration that vields a maximal biological effect or a less than wmaximal biological effect,
depending on the ¢ell line and single agent activity, that does not result in complete tumor
regression. The third group is administered a single agent dose of irtnotecan at a concentration
that yields & maximal hiological effect or a less than maximal bislogical effect, depending on the
cell Hine and the single agent activity, that also does not result in complete tumeor regression. The
fourth group is administered the single agent dose of the KRas G121 inhibitor using the twice
daily for 2 sequential days followed by 5 days off schedule in combination with the single agent

dose of Irinotecan. The treatment period varies from cell line to cell hine but typically is between

43



WO 2023/059600 PCT/US2022/045625

13-22 days. Tumeor volumes are roeasured using a caliper every two — three days and tumor
volhumes are caloulated by the formula: 0.5 x (Length x WidthY.. A greater degree of tumor
growth inhibition for the combination in this model demonsirates that the combination therapy is
likely to have a clinically meaningful benefit to treated subjecta relative fo treatment with ondy a

KRas G120 inhibitor.

FOG128] 25 nude/mude micewers inoculated in the right hind limb with 3 x 10° L&18D
cells. 20 nude/nude mice were inoculated in the right hind limb with 5 x 10° Panc 02.03 cells.
20 vude/pude mice were inoculated in the right bind Hmb with § x 16° SNU-1033 cells. For all
madels, when tumor volume reached ~200 - 400 mm® (Stady Day 83, 5 mice in each of the
groups were administered 1.p.: vehicle only (105 captizol in S0mM citrate buffer, pH 5.0}, 39
myg/kg of KRas G120 inhibitor MRTX 1133 {10% Captisol in 50 mM citrate buifer, pH 5.0}, 100
mg/kg Irinotecan (saline vehiclel, or 30 mg/kg of KRas G120 imhibitor MRTX1133 and 100
mg/kg of Irinotecan. MRTX 1133 was treated either L.p. twice daily for the duration of the study
or Ly, twice daily for 2 consecquetive days followed by days off. Irinotecan was dosed i.p. once

7 days for the duration of the study. Tumor volumes, measured at pre-specified days, for

75
<
o
54

col

the five mice per group were averaged and are reported for each xenograft model in the tables

provided below.

FEXAMPIERB
KHBas G120 inhibitor MRTX1133 in Combination with Irinovecan
{18180 Colon Cancer Cell Line}

1001291 25 nude/nude mice were inoculated with L5180 cells in the hund right flank.
When the tumors reached ~ 250mm” five treatment groups were established with § mice per

group. The resulis of thia study are provided in Table I

Table 1: Average Yumor Volumes (mnr'} of nude/nude Tumor Bearing Mice Treated with Single

Agrents and in Combination

| Study Day | Vehicle BID | MRTX1I33 | MRTX1133 | frinotecan | Irino+ |
Daily 30mglkg 30mefke 100mgfke | MRTX1133
By Daily BID a7D 2xfweek |

2xfwreek




WO 2023/059600 PCT/US2022/045625

1 - 268.842 | 368.94 272.338 1 257.506 | 278.622

4 501.218 | 418808 | 570.528 430938  347.424

8 1089.326 593.71 ] 1134.668 | 490.91 447.342

11 1738.074 ROE.808 1439.99 594,572 493.694

15 1965054 | 1197.106 |  1899.832 653.082 554.318
(00130} As shown in Table 1, the admumstration of MRTX 1133 a3 a single agent dosed

twice daily exhibited 45% tumor growth inhibiton, while MRTX1133 dosad twice daily for 2
consecutive days exhibited 4% tumor growth inhibition at day 15 depending on dosing regimen,
The combination of MRTX 1133 and trinotecan resulied in a 3% tumor growth inhibition at day

1

L4

. See Fig. 1.

EXAMPLEC
KRas G1IB inhibitor MRTX 1133 in Combination with Irinerecan
{(PANCEH203 Pancreatic TCanver Cell Line)

{00131} 20 mude/nude mice were inocnlated with Panc (2.03 cells in the hind right flank.
When the tumors reached ~ 300mm® four treatment groups were established with 5 mice per

group. The resulis of this study are provided in Table 2:

N - 3 - : ;e . ; - s .
Table 2. Average Tumor Volumes (mm’} of mude/mude Tumor Bearing Mice Treated with Single

el

Agents and in Combination

Study Day Vehicle BID Daily MRTX1133 irinotecan iring + MRTX1133
30mg/kg BID 100mglkg Q7D 2xfweek
Sxfweek

L 378.996 | 329.18 327.15 327.354

"""" 4 446.116 265.246 369.406 299,040
8 5444241 386.354 372.346 312.220

11 647 874 332.042 402,394 296.38C

15 786.634 480G.434 408.086 283,703

18 927.746 486.496 382.356 27R.EY97

22 : 1113.4564 549.618 : 381.028 296,417

[00132] As shown in Table 2, the administration of MRTX 1133 as 2 single agent

exhibited 72% tumor growth at day 22, The combination of MRTX 1133 and rinotecan resulied

~

in a -9% tumor regression at day 22, See Fig. 2.
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EXAMPLE D
KRas G12D inhibitor MRTX1133 in Combination with Irinerecan
(SNLIL033 Rectal Cancer Cell Line}

106133 290 mude/nude mice were incculated with SNUI033 cells in the right hind flank
When tumors reached ~ 300mm” four treatment groups were established with 5 mice per group.

The results of this study are provided in Table 3:

Table 3 dverage Tumor Volumes {mov'} of nudesnude Tumaor Bearving Mice Treated with Single

Agents and in Combination

Study Day Vehicle BID Daily | MRTX1133 Irinctecan frino + MRTX1133
30mgfke 100mefke Q7D 2xfweek
2ufwesk

1 294.992 298.92 106.118 310004
5 i 487.128 336.336 458.222 | 356.884
g 560.436 43189 454.256 | 365.158
2y 727.846 468.892 476.136 | 348,536
15 " R2RE7 528.222 526.648 | 319.35
19 1054.748 643.516 | 596.814 299,074
o2 1225.776 703.368 1 630.514 279.864
26 ' 1287.22 802.69 | 641.502 249.116
29 1350.962 838.708 632.96 205.048
33 1435.752 895.918 642.344 1281
(30134} As shown in Table 3, the administration of MRTX 1133 as a single agent

exhibited 47% tumor growth inhibition a1 day 33, The combination of MRTX1133 and

irinctecan resulted o a -58% turnor regression at day 33, See Fig. 3.

FXAMPLE Y
KRas G120 inhibitor MRTX1133 in Combination with Gemceitabine, and in Combination

with Gemeitabine/nP
{SNURE3R , PANCE0R and LXIB0 Cancer Ol Lines).

f30135] For each cell line (SWNUT033 | PANCO203 and L8188, and for each cornbination

MRTXI133 + gemecitabine, and MRTX 1133 + gemcitabine/nP ) 20 nude/nude mice are

inoculated with cells in the right hind flank When tumors reach ~ 300mm® four treatrent groups
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ares established with 5 mice per group. The results of this study are generated and provided ina

table to generated.

(00134} These results demonstrate that the combination therapy resulied in greater amount
of tumor growth inhibition compared to either single agent alone demonstrating eshanced in vivo

anti-tumor efficacy of the combination against KRas (12D expressing cancer.

(001371 While the invention has been described in connection with specific ernbodiraents
thereof, it will be understood that it is capable of further modifications and this application is
intended to cover any variations, uses, or adaptations of the invention following, in general, the
principles of the invention and including soch departures frovs the present disclosure as come
within known or customary practice within the art to which the invention pertains and as may be
applied to the essential features hercinbetore set forth, and as follows in the scope of the

appended claims.,
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WHAT IS CLAIMED is:

1. A method of treating cancer in a subject in need thereof, comprising administering to the
subject a therapeutically effective amount of a combination a KRas G120 mhibitorora
pharmaceutically acceptable salt thereof, and a cytotoxic compound selected from irinotecan,
topotecan, belotecan, trastuzumab deruxtecan and camptothecin, or a pharmaceutically

acceptable salt thereof

2. The method of claim 1, wherein the KRas G120 inhibitor or salf 1s sslected fromu
MRTXI133: 4-(4-({1R, 5833, 8-diaenbicycio]3.2. Toctan-3-91-8-lnore-2-({{(2R, 7aS}-2-
flnorohexahydro- HH-pyrrolizin-7Ta-yDmethoxy pyridof4, 3-dpyvrimidin-7-y - S-ethyny-6-
fluoronaphihalen-2-ol; 4-(4-((1R,58}-3,8-diazabicyclof? 2.1 joctan-3-y1}-8-Hoore-2-({{2R, 7aS)-
2-fluorohexahydro-1H-pyrrolizin-Ta-yDmethoxyipyridol4,3-dlpyrimidin-7-y[)-5-
ethynylnaphthalen-2-ob; 4-¢4-((1R,58}-3,8-diazabicycle[3.2. 1 joctan-3-y1)-8-fluoro-2-

(2R, 7a8)-2-fluorohexahydro-1 H-pyrrolizin-Ta-yDmethoxy ypyridof4, 3-dipyrimidin-7-y1)-5,6-
diftyoronaphthalen-2-ol; 4-(4-{(I1R,58)-3 &-diazabicvelo[3.2.1 joctan-3-y1)-8-fluoro-2-
{{{2R,7a8)-2-fluorchexahyvdro-1 H-pyrrolizin-Ta-ylmethoxy jpyride{4,3-dipyrimidin-7-y13-5-
chioronaphthalen-2-ol; 4-(4-((1R,58}-3,8-diazabicyelof3.2. Hoctan-3-y1}-8-luore-2-({{2R,7a5)-
2-fluorchexahydro- 1 H-pyrrolizin-7a-vDmethoxyypyridof4,3-dlpyrinidin-7-y13-5-ethyl-6-
fluoronaphthalen-2-ol; 4-{4-({1R,58)-3,8-diazabicyclof3.2.1 joctan-3-y13-8-flucro-2-({(ZR, 7al )}~
2-fluorstetrahydro-1 H-pyreolizin-7a(5H}-yimethoxy jpyridoi4,3-djpyrimidin-7-y1)-5-
gthylnaphthalen-2-0}; and 4-(4-((1R,58}-3,8-diazabicyciof3.2. 1octan-3-y1}-8-fluoro-2-
{{(2R,7aS)-2-flugrohexahydro-1 Hepyrrolizin-7a-yUmethoxy jpyrido{4,3-dipyrimidin-7-y1}-5-
finoronaphthalen-2-0l; and a pharmaceutically acceptable salt thereof, and where the cytotoxic

compound is irinotecan.
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3. The method of claiyn 1, wherein the KRas G120 inhibitor 13 MRTX1133:

or a pharmaceutically acceptable salt thereof, and the cytotoxic compond 1s rinotecan.

4. The method of according to any one of claims 1-3, wherein the KRas G120 imhibitor ot

salt, and the cytotoxic compound, are administered on the same day.

5. The method of according to any one of claims 1-3, wherein the KRas G12D wnhibiior or
salt, and the cytotoxic compound, are administered on different days.

8. The method according to any one of claims -3, wherein the KRas G12D inhibitor or salt
is administered at a waximum tolerated dose.

7. The method according to any one of claims 1-5, wherein the eytotoxic compound 18

administered at a maximum tolerated dose,

3. The method according to any one of clairus 1-5, wherein the KRas G121 inhibitor or salt,

and the cytotoxic compound, are each administered at a maximum tolerated dose.

Q. The method according to any one of ¢laims 1-5, wherein the KRas G12E inhibitor or salt
is administered at helow maximum tolerated dose.

10. The method according to any one of claims 1-5, wherein the cytotoxic compound is
adminisiered at below maximum tolerated dose.

IS The method according to any one of claims 1-3, wherein the KRas G120 inhibitor or salt,

and the cyiotoxic compound, are each administered at below maximum tolerated dose.
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12 The method according to any one of claims 1-11, wherein the therapeutically effective
amount of the combination of the KRas (12D inhibitor or salt and the cytotoxic corapound
results in an increased duration of overall survival, an increased duration of progression fres
survival, an increase in tamor growth regression, an increase in tumor growth wnhibition or an
mereased duration of stable diseasein the subjects relative o treatment with only the KRas

(3121 inhibitor or salt.

13 The method according (0 any one of clalms §-11, wherein the therapeutically effective
amount of the combination of the KRas G120 inhibitor or salt, and the cyiotoxic compound,
results in an imereased duration of overall survival, an increased duration of progression free
survival, an increase in tumor growth regression, an increase in tumor growth inhibition or an
increased duration of stabie diseasein the subjects relative to treatment with only the eytotoxic

compound.

14, A pharmaceutical composition comprising a therapeutically effective amount of a
combination of a KRas G12D inhibitor or pharmaceutically acceptable salt thereof, and a
cytotoxic compound selected frovs Irinotecan, topotecan, belotecan, trastuzumab deruxiccan and
camptothecin or a pharmacentically acceptable salt thereof, and a pharmaceutically acceptable

excipient.

-
(¥4

The composition of claim 14, comprising MRTX1133:
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or a pharmaceutically acceptable salt thereof, irinotecan, and a pharmaceutically acceptable

excipient.

16. A method of method for inhibiting KRas G121 activity in a cell, comprising contacting
the cell in which irhibition of KRas G12D activity is desired with an effective amount of a
combination a KRBas G120 inhibitor or a pharmaceutically acceptable salt thereof, and a
cytotoxic compound selected from irinotecan, topoiecan, belotecan, trastuzumab deruxiecan and

camptothecin or a pharmacentically acceptable salt thereof.

17. The method of claim 16, wherein the KRas G125 inhibitor s MRTXI133:

and pharmaceuticaily acceptable salts thereof, and the cytotoxic compound is irinotecan.

8. The method according to any one of claims 1-17, wherein irinotecan increases the

sensitivity of cancer cells to the KRas G12D inhibitor.

19 A method for increasing the sensitivity of a cancer cell to the KRas G120 mhibitor
comprising administering 1o a subject undergoing KRas G12D treatment with an effective

amount of a combination the KRas G120 inhibitor MRTX1133:
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or a pharmaceutically acceptable salt thereof, and irinotecan, wherein the irinotecan increases the

sensitivity of the cancer cell (o the KRas G12D inhibitor.

20.  The method according to any of claims 1-19, wherein the therapeutically effective
amount of the KRas G121 inhibitor in the combination is between about .01 1o 100 mp/kg per

day.

21, The method of claim 20, wherein the therapeutically effective amount of the KRas G128

inhibitor in the combination i3 between about 0.1 to 30 mp/ke per day.

22, The method according to any of claims 1-21, wherein the therapeutically effective

amount of irinotecan in the combination is between about 0.01 to 100 ma/kg per day.

2% The method of claim 22, wherein the therapeutically effective amount of Irinotecan in the

combination is between about .1 to 50 meg/kg per day.

24, The method according to any one of claims §-13 and 16-23, wherein the cancer is
selected from the group consisting of Cardiac: sarcomm (ungiosarcurmy, ibrosarcoms,
thabdomyosarcoma, liposarcoma), myxoma, thabdomyoma, fibroma, lipoma and teratoma;
Lung: bronchogenic carcinoma (squamous cell, undifferentiated small cell, undifferentiated
large cell, adenocarcinoma), atveolar (bronchiolar) carcinoma, bronchial adenoma, sarcoma,
ivmphoma, chondromatous hamartoma, mesothelioma; Gastrointestinal: esophagus (squamous
cell carcinoma, adenocarcinoma, Jeiomyosarcoma, lymphoma), stomach {carcinoma,
Iymphoma, letomyosarcoma), pancreas {(ductal adenocarcinoma, insulinoma, glucagonoma,

gastrinoma, carcinoid tumors, vipoma), small bowel {(adenocarcinoma, lymphoma, carcinoid
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tamors, Kaposi's sarcorna, leiomyoma, hemangioma, lipoma, neurofibroma, fibroma}, large
bowel {adenocarcinoma, tubular adenoma, villous adenoma, hamartoma, lelomyorsal;
Genitourinary tract: kidney (adenocarcinoma, Wilm's tumor (nephroblastoma), lymphoma,
feukemia), bladder and urethra {sguamous cell carcinoma, fransitional cell carcinoma,
adenccarcinoma), prostate {adenoccarcinoma, sarcoma), testis (seminoma, teratoma, embryonal
carcinoma, teratocarcinoma, choriocarcinoma, sarcoma, interstitial cell carcinoma, fibroma,
fibroadenoma, adenomatoid tumors, Hpoma); Liver: hepatoma {hepatoceliular carcinoma),
cholangiocarcinoma, hepatoblastoma, angiosarcoma, hepatocellular adenoma, hemangioma;
Hiliary tract: gail bladder carcinoma, ampullary carcinoma, cholangiccarcinoma; Bone:
osteogenic sarcoma {osteosarcoma), fibrosarcoma, malignent fibrous histiocytoma,
chondrosarcoma, Bwing's sarcoma, malignant lymphoma {reticulum cell sarcoma), muliiple
myeloma, malignant giant cell tumor chordoma, osteochronfroma {osteocartilaginous
exostoses), benign chondroma, chondroblastoma, chondromyxofibroma, osteoid ostecma and
giant cell tumors; Nervous systern: skull (osteoma, hernangioma, granuloma, xanthoma, osteilis
deformans), meninges (meningioma, meningiosarcoma, gliomatosis), brain {(astrocytoma,
medulloblastoma, glioma, ependymoma, germinoma (pincaloma), glioblastoma multiform,
oligodendroglioma, schwannoma, retinoblastorna, congenital tumors), spinal cord
neurcfibroma, meningioma, glioma, sarcomay; Gynecological: uterus {endometrial "carcinoma
{(serous cystadenocarcinoma, wucinous cystadenocarcinoma, unclassified carcinomal,
granulosa-thecal cell tumors, Sertoli-Leydig cell tumors, dysgerminoma, malignant teratoma),
vilva {squamous cell carcinoma, intraepithelial carcinoma, adenccarcinoma, fibrosarcoma,
melanoma), vagina (clear cell carcinoma, squamous cell carcinoma, botryoid sarcoma
{embryonal rhabdomyosarcoma), falloptan tubes {carcinoma); Hematologic: blood {myeloid
feukemia (acute and chronic), acute ymphoblastic leukemia, chronic lymphocytic leukemia,
myeloproliferative diseases, multiple myeloma, myelodysplastic syndrome), Hodgkin's disease,
non-Hodgkin's lymphora {maligoant lyrophoma); Skiv: malignant melanoma, basal cell
carcinoma, squamous cell carcinoma, Kaposi's sarcoma, moles dysplastic nevi, hipora,

angioma, dermatofibroma, keloids, psoriasis; and Adrenal glands: neurobiastoma.

5. The method of claim 23, wherein the cancer wherein the cancer 1s a KRas G12D-

associated cancer,

[l
L
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286, The method of clatms 23, wherein the cancer is pancreatic, colorectal, endrometrial and

non-small cell lung cancer.

27. A kit comprising the pharmaceutical composition of any of claims 14 and 15 for treating

KRas 312D cancer in a subject,

28. The kit aceording to claim 27, further comprising an insert with instructions for

administration of the pharmaceuntical composition{s).
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IGURE 2
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FIGURE 3
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