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COMBINATIONS OF KRAS G12) INHIBITORS WITH IRINOTECAN 

AND RELATED METHODS OFTREATMENT 

FIELD OFTHE 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 

G12D inhibitor and irinotecan, and additionally pharmaceutical compositions comprising theses 

agents, kits comprising such compositions,and methods of use thereof.  

BACKGROUND OF TUHE INVENTION 

KRas Inhibitors 

[002] Kirsten Rat Sarcoma 2 Viral Oncogene Hornolog ("KRas") is a small GTPase and a 

member ofthe Ras family of oncogenes. KRas serves as a molecular switch cycling between 

inactive (GDP-bound) and active (GTP-bound) states to transduce upstream cellular signals 

received from multiple tyrosine kinases to downstream effectors regulating a wide variety of 

processes, including cellular proliferation (e.g., see Alamger et al., (2013) Current Opin 

Pharmcol. 13:394-401).  

[003] The role of activated KRas in malignancy was observed over thirty years ago (e.g., see 

Der et al., (1982) Proc. Natl Acad. Sci. USA 79(11):3637-3640). Aberrant expression of KRas 

accounts for up to 20% of all cancers and oncogenic KRas mutations that stabilize GITP binding 

and lead to constiLutive 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/nrd428). 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 KRas driver mutations in lung adenocarcinoma, with a G12D 

mutation being a common activating mutation (e.gsee Li, Balmain and Counter, (2018) Nat 

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

[004] The wel-knownroleofKRasinmalignancy and thediscoveryofthese frequent 

mutations inKRas invaous tumor types made KRasahighlyattractabletargetofthe 
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pharmaceutical industry for cancer therapy. Notwithstanding thirty years of large scale 

discovery efforts to develop inhibitors of KRas for treating cancer, only a single KRas 1I2C 

inhibitor (the KRas G12C inhibitor sotorasib) has demonstrated sufficient safety and/or efficacy 

to obtain regulatory approval (e.g.see : FDA Approves First KRAS.Inhibitor: Sotorasib. [No 

authors listed] Cancer Discov.2021 Aug;11(8):0F4. doi: 10.1158/2159-8290.CD-NB2021-0362 

Epub 2021 Jun 22), To date, no KRas G121) inhibitors have demonstrated sufficient safety 

and/or eflicacy to obtain regulatory approval.  

[005] Compounds that inhibit K.Ras activity are still highly desirable and under investigation, 

including those that disrupt effectors such as guanine nucleotide exchange factors (e.g., see Sun 

etaL, (2012) Agnew Chem IntEd Eng. 51(25):6140-6143 doi: 101002/anie201201358) as well 

as those that target KR.as G12D (e.g, seeK-R as(G12D) Has a Potential Allosteric Small 

Molecule Binding Site, Feng 1, Zhang Y, Bos PH, Chambers JM, DupontMM, Stockwell BR, 

Biochemistry, 2019 May 28;58(21):2542-2554, doi: 10.1021/acs.bichem.8bO300. Epub 2019 

May 14; and Second harmonic generation detection of Ras confbrmational changes and 

discovery of a small molecule binder, Donohue E, Khorsand S. Mercado C, Varney KM, Wilder 

PT, Yu W, MacKerell AD Jr, Alexander P, Van QN, Moree B, Stephen AG, Weber DJ, Salafsky 

J, McCormick F, Proc Natl Acad Sci USA 2019,Aug 27;116(35):1l290-17297, doi: 

10.1073/pnas.1905516116.Epub2019A ug9). Clearly there remains a continued interest and 

effort to develop inhibitors of1KRas, particularly inhibitors of activating KRas mutants, including 

KRas G12D.  

[006] While the KRas G12D inhibitors disclosed herein are potent inhibitors of KRas 012D 

signaling and exhibit single agent activity inhibiting the in vitro proliferation of cell lines 

harboring a KRas 121) mutation. the relative potency and/or observed maximal effect of any 

given KRas G12D 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 alternative 

approaches to maximize the potency, efficacy, therapeutic index and/or clinical benefit of KRas 

G12D inhibitors in vitro and in vivo.  
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Irinotecan 

[007] irinotecan, 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 byhydrolysis to SN-38, an 

inhibitor of topoisomerase I. This is then inactivated by glucuronidation by uridine diphosphate 

glucuronosyltransferase IA1 (UGTlAI). The inhibition of topoisomerase I by the active 

metabolite SN-38 eventually leads to inhibition of both DNA replication and transcription. The 

molecular action of irinotecan occurs by trapping a subset of topoisomerase-1-DNA cleavage 

complexes, those with a guanine +1 in the DNA sequence. One irinotecan molecule stacks 

against the base pairsflanking the topoisomerase-induced cleavage site and poisons (inactivates) 

the topoisornerase 1 enzyme.  

[008] Irinotecan is a hydrophilic compound with a large volume of distribution (400 L/m2).At 

physiological pH, irinotecan and its active metabolite ethy-10-ydroxy-camptothecin (SN-38) 

are present in two pH-dependent equilibrium isoforms; the anti tumor active lactone ring which 

hydrolyzed to the carboxylate isoform. In plasma, the majority of irinotecan and SN-3 Sare 

bound to albumin, which stabilizes their lactone forms. In blood, irinotecan and SN-38 are bound 

to platelets and red blood cells.  

[009] Irinotecan has a linear pharmacokinetic profile. Population pharmacokinetic models 

assumed a three-compartmental model for irinotecan and a two-compartmental modelfor SN-38.  

SN-38 has a short distribution half-life (approximately 8 min). It reached its peak plasma 

concentration within 2 h after infusion. Also SN-38 exhibit a second peak in the plasma 

concentration because of its enterohepatic re-circulation and its release from erythrocytes. About 

2-5% of the pro-drug irinotecan is hydrolyzed into its active metabolite SN-38 in the liver by 

two carboxylesterase converting enzymes (CES Iand CES2) and in plasma by 

butyrylcholinesterase (hBChE). CES2 has a 125-fold higher affinity for irinotecan than CES1.  

While, butyrylcholinesterase has a 6-fold higher activity for irinotecan than CES. After 

conversion, SN--38 is actively transported to the liver by the organic anion transporting 

polypeptide (OATP) 1B1 transporter.  
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[0010] SN-38 is inactivated by glucuronidation to SN-38G ( -glucuronide conjugate) by several 

uridine diphosphate glucuronosyltransferase enzymes (UGTs) in the liver (UGTIAl, UGTiA9) 

and extra-hepatic (UGTIAI, UGTIA7, UGTA0) and excreted into the bile. Several UGT 

polymorphisms affects irinotecan pharmacokinetics, for example, the decreased UGTactivity, 

may lead to severe toxicity. Also, UGTIA I conjugates bilirubin and bilirubin glucuronidation is 

another risk factor for increased toxicity.  

Other Chemotherapeutic Agents 

[0011] Other chemotherapeutic agents used in the same manner or in a similar manner to 

irinotecan and irinotecan analogs incluse oxaliplatin, gemcitabine, docetaxel, 5FI, pemetrexed, 

SN-38,abraxaneand andnab-palitaxel.  

[0012] While irinotecan is a potent anti-cancer agent that exhibits activity alone andwith other 

chemotherapeutic agents, the relative potency and/or observed maximal effect of irinotecan or 

irinotecan-based regimens can vary. The reason or reasons for such variation is not filly 

understood but certain cell lines appear to possess differing intrinsic resistance. Thus, there is a 

need to develop alternativeapproaches to maximize the potency, efficacy, therapeutic index 

and/or clinical benefit of irinotecan.  

SUMMARY OFTHE INVENTION 

[0013] The combination therapy of the present invention, in one aspect, increases the potency of 

KRas Gl2D inhibitors resulting in improved efficacy of KRas '312D inhibitors disclosed herein.  

The combination therapy of the present invention, in another aspect, provides improved clinical 

benefit to patients compared to treatment with KRas G121) inhibitors disclosed herein asasingle 

agent.  

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

combinations of irinotecan: 
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(S)-4,11-diethy-3,4,12,14-tetrahydro-4-hydroxy-3,14-dioxo-1H-pyrano[3',4':6,7]indolizino[1,2

p]quinolin-9-yl ester[1,4'-bipiperidine]-1'-carboxylic acid trihydrate monohydrochloride 

Molecular Formula: C33H38N40 

or a pharmaceutically acceptable salt thereof (most particularly the commercially available 

trihydrate monochloride form, typically depicted with -3H 20 -HCl), and the KRas 012D 

inhibitor compound MRTXI 133: 

H 
N 

F N 

N .  

OH F 

4-(4-((1R,5S)-3,8-diazabicyclo[3.2.I]octan-3-yl)-8-fluoro-2-(((2R,7aS)-2-fluorohexahydro

IHpyrrolizin-7a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynlyl-6-fluoronaphthalen-2-ol 

or a pharmaceutically acceptable salt thereof.  

[0015] In another aspect of the invention there are provided therapeutically effective 

combinations of irinotecan or an irinotecan analog such as topotecan, belotecan, trastuzurnab 

deruxtecan or camniptothecin, or a pharmaceutically acceptable salt thereof, and the KRas GL2D 

inhibitor MRTX1133, or a pharmaceutically acceptable saltthereof.  
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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 G12D inhibitor 

compound MRTXI133 or MRTXI133 analogs and related compounds such as any of the 

compounds disclosed anddescribed in WIPO publication W02021/041671, including but not 

limited to: Ex. 252 (MRTXI133), 4-(4-((R,5S)-3,8-diazabicyclo[3.2.1]octan-3-yl)-8-fluoro-

(((2R,7aS)2-fluorohexahydro-1 H-pyrrolizin-7a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5

ethynyl-6-fluoronaphthalcn-2-ol; Ex. 243,44(1R5S)-3,8-diazabicyco[3.2.1]octan-3-yl)8

fluoro-2-(((2R,7aS)-2-fluorohexahydro-1.H-pyrrolizin-7a-yl)methoxy)pyrido[4,3-d]pyrimidin-7

yl)~5-ethynylnaphthale-2-ol; Ex.246, 4-(4-((1R,5S)-3,8-diazabicyclo[3.2.i]octan-3-yl)-8

fluoro-2-(((2R,7aS)-2-fluorohexahydro-1 H-pyrroiizin-7a-yl)methoxy)pyrido4,3-d]pyrimidin-7

yl)-5,6-difluoronaphthalen-2-ol; Ex. 25 , 4-(4-((R,5S)-3,8-diazabicyco[32.1]octan-3-yl)-8

finoro-24(((2R.7aS)--fluorohexihydro-1i-pyrroiizin-7a-ylmthoxy)pyrido[4,3-d]primaidin-7

yi)-5-chioronaphithalen-2-oI; Ex. 253,54-4(1R,5S)-3,8-diazabicyclo[3.2.]octan-3-yl-8-fluoro

24(((2R,aS-2-fluorohexahydro-1H-prrohizn-7a-y)methoxypvrido[4,3-.d]pyrimidin-7-yi)-5~ 

ethyl-6-fluoronaphthalen-2-ol; Ex. 259, 4-(4-((iR,5S)-3,8-diazabicyclo[3..1joctan-3-yl)-8

fluoro--2-(((2R,7aS)-2-fluorotetrahydro-1 H-pyrrolizin-7a(5H)-yl)methoxy)pyrido[4,3

d]pyriiidin-7-yl)-5-ethylnaphthalen-2-ol; and Ex. 282, 44-((1R,5S)-3,8

diazabicyclo[3.2.i]octan-3-yl)-8-fluoro-2(((2R,7aS)-2-fluorohexahydro-H-pyrrolizini-7a

yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-fluoronaphthalen-2-ol; or a pharmaceutically 

acceptable salt thereof and a pharmaceutically acceptable excipient.  

[0017] 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 a pharmaceutically acceptable salt thereofand the KRas G12D 

inhibitor IRTXI133 or a pharmaceutically acceptable salt or a pharmaceutical composition 

thereof.  

[0018] 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 therapeutically effective 

amount ofa combination of irinotecan or an irnotecan analog or a pharmaceutically acceptable 
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salt thereof, and the KRas G12D inhibitor MRTXI133 ora MR.T:XI 133 analog or a 

pharmaceutically acceptable salt or a pharmaceutical composition thereof.  

[0019] In one embodiment, the cancer is a KRas G12D-associated cancer. In one embodiment, 

the KRas G1 2D-associated cancer is pancreatic, colorectal, endometrial, and non-small cell lung 

cancer.  

[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.  

[0021] Besides irinotecan or a pharmaceutically acceptable salt thereof, examples of irinotecan 

analogs suitable for the provided compositions and methods include, but are not limited to 

topotecan, belotecan, trastuzumab deruxtecan and camptothecin or a pharmaceutically acceptable 

salt thereof 

[0022] Chemotherapeutic agents besides irinotecan and irinotecan analogs that can be effectively 

used in combination with MRTXI133 or MRTX1133 analogs or their salts include: oxaliplatin, 

gemcitabine, docetaxel, 5FU, pemetrexed, SN-38, abraxane, paclitaxel and nab-paclitaxel. Also 

included is gemcitabine used in combinationwith nab-paclitaxel (and in further combination 

with MRTX1133 or MRTX1133 analogs or their salts).  

[0023] Besides MRTXI133, examples of KRas Gl2D inhibitors suitable for the provided 

compositions and methods include, but are not limited to: 4-(4-((l R,5S)-3,8

diazabicyclo[3.2.1]octan-3-yl)-8-fluoro-2-((2R,7aS)-2-fluorohexahydro-1H-pyrrolizin~7a

yli)metboxy)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyinaphthalen-2-ol; 4-(4-((]R,5S)-3,8

diazabicyclo[3.2.1]octan-3-yi)-8-fluoro-2-(((2R;7aS)-2-fluorohexahydro-IH-pyrrolizin-7a

yl)methoxy)pyrido[4,3-d]pyrinidin-7-yl)-5,6-difluoronaphthalen-2-ol; 4-(4-((1R,5S)-3,8

diazabicyclo[3.2.1]octan-3-yl)-8-fluoro-2-(((2R,7aS)-2-fluorohexahydro-I1-pyrroizin-7a

yi)iethoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-chloronaphthalen-2-ol; 4-(4-((1R,5S)-3,8

diazabicyclo[3.2.1]octan-3-yl-8-fluoro-2-(((2R,7aS)-2-fluorobexahydro-1H-pyrrolizin-7a

yi)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-ethyl-6-fluoronaphthalen-2-ol;4-4-((1,5S)-3,8

diazabicyclo[3.2.1]octan-3-yl)-8-fluoro-2-(((2R,7aS)-2-fluorotetrahydro-l-pyrrolizin-7a(5H-i 

yl)methoxy)pyrido[4,3-d]pyrimidin-7-yi)-5-ethylnaphthalen-2-ol;and 4-(4-((1R,5S)-3,8

diazabicyclo[3.2.1]octan~3-yl)-8-fluoro-2-(((2R,7aS)-luorohexahydro-1H-pyrrolizin-7a
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yi)methoxy)pyrido[4,3-d]pyrimnidin-7-yl)-5-fluoronaphthalen-2-o;and pharmaceutically 

acceptable salts thereof 

[0024] In yet another aspect, the invention provides for methods for increasing the sensitivity of 

a cancer cell to a KRas G12D inhibitor, comprising contacting the cancer cell with a 

therapeutically effective amount of a combination of irinotecan (or irinotecan analog) or a 

pharmaceutically acceptable salt thereof and a KRas G12D inhibitor compound such as 

MRTX1133 (or a MRTX1133 analog) ora pharmaceutically acceptable salt or a. pharmaceutical 

composition thereof, aherein the irinotecan or irinotecan analog (or salt) increases the sensitivity 

of the cancer cell to the KRas G12D inhibitor. In one embodiment, the contacting is in vitro. In 

one embodiment, the contacting is in vivo.  

[0025] Also provided herein are methods for treating cancer in a subjecting -need thereof, the 

method comprising (a) determining that cancer is associated with a KRas G121) mutation (e.g., a.  

KRas G12)-associated cancer) (e.g.as determined using a regulatory agency-approved, e.g., 

FDA-approved, assay or kit); and (b) administering to the patient a therapeutically effective 

amount of a combination of irinotecan or anirinotecan analog or a pharmaceutically acceptable 

salt thereof, and a K.Ras G12D inhibitor such as MRTX1133 or a MRTXI133 analog, or a 

pharmaceutically acceptable salt or a pharmaceutical composition thereofwherein irinotecan or 

the irinotecan analogora pharmaceutically acceptable salt thereof increases the sensitivity of the 

KRas G12D-associated cancer to MRIXI133 or a MRTX1133 analog.  

[0026] Also provided herein are kits comprising irinotecan or an irinotecan analog or a 

pharmaceutically acceptable salt thereof and the KRas G121) inhibitor compound MRTXI133 or 

a MRTXl133 analog, or a pharmaceutically acceptablesalt ora pharmaceutical composition 

thereof. Also provided is a kit comprising irinotecan or an irinotecan analog or a 

pharmaceutically acceptable salt thereof, and the KRas G12D inhibitor compound MRTXI133 

or a MRTXi133 analog, or a pharmaceutically acceptable salt or a phannaceutical composition 

thereof, for use in treating a KRas G12D 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 G12D inhibitor 

compound MRTX1133 or a MRTXi133 analog or a pharmaceutically acceptable salt or a 
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pharmaceutical composition thereof, in an amount effective to inhibit proliferation of cancer 

celIs in a subject. The kit in some cases includes an insert with instructions for administration of 

irnotecan or an irinotecan analog or a pharmaceutically acceptable salt thereof, and the KRas 

G12[ inhibitor compound MRTX1133 or a MRTXI133 analog or a pharmaceutically acceptable 

salt or a pharmaceutical composition thereof. The insert may provide a userwith one set of 

instructions for using the irinotecan or an irinotecan analog or a pharmaceutically acceptable salt 

thereof, in combination with the KRas G12D inhibitor compound MRTXl133 or a MRTXi133 

analog or a pharmaceutically acceptable salt or a pharmaceutical composition thereof.  

[0028] In some aspects of any of the methods described herein, before treatmentwith the 

compositions or methods of the invention, the patient was treated with one or more of a 

chemotherapy, a targeted anticancer agent, radiation therapy, and surgery, and optionally, the 

prior treatment wasunsuccessful; 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 chemotherapeutic agent, and optionally, the patient has been previously determined 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 treatment with the kinase 

inhibitor was unsuccessful; and/or the patient was treated with one or more other therapeutic 

agentss.  

BRIEF DESCRIPTION OFTHE DRAWINGS 

[0029] Figure 1 depicts the average tumor volumes in mouse xenografts for MRTX1133, alone 

and in combination with irinorecan (LS180 colon cancer cell line).  

[0030] Figure 2 depicts the average tumor volumes in mouse xenografts for MRTX1133, alone 

and in combination with irinorecan (PANC0203 pancreatic cancer cell line).  

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

and in combination with irinorecan (SNU1033 rectal cancer cell line).  

DETAILED DESCRIPTION OF THE INVENTION 

[0032] The present invention relates to combination therapies for treating KRas G12D cancers, 

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

9
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thereof, comprising administering to the subject a therapeutically effective amount of irinotecan 

or irinotecan analog or a pharmaceutically acceptable salt thereof ("irinotecans"), and the KRas 

G12D inhibitor MRTXI133 orMRTXi133 analog, or a pharmaceutically acceptable salt or a 

pharmaceutical composition thereof, pharmaceutical compositions comprising therapeutically 

effective amounts of the two agents, kits comprising the compositions and methods of use 

thereof 

[0033] Combinations of irinotecan, analogs thereofor a pharmaceutically acceptable salt thereof 

with a KRas G12D inhibitor such as MRTXI133 or MRTXI133 analog, or a pharmaceutically 

acceptable salt or a pharmaceutical composition thereof, increase the potency of the KRas (G12D 

inhibitor compound against cancer cells that express KRas GI2D thereby increasing the efficacy 

and therapeutic index of the KRas G12D inhibitor compound or pharmaceutically acceptable 

salts thereof.  

DEFINITIONS 

[0034] Unless defined otherwise, all technical and scientific terms used herein have the same 

meaning as is commonly understood by one of skill in the art to which this invention belongs.  

All patents, patent applications, and publications referred to herein arcincorporated by reference.  

[0035] As used herein, "KRas i2D" refers to a mutant form of a mammalian KRas protein that 

contains an amino acid substitution of an aspartic acidfor a glycine at amino acid position 12.  

The assignment of amino acid codon and residue positions for human KRas is based on the 

anino acidsequence identified by UniProtKl/Swiss-Prot P01116: Variant p.Gly2Asp.  

[0036] As used herein, a "KRas G12D inhibitor" refers to compounds such as those represented 

and depected in W02021/041671, or pharmaceutically acceptable salts thereof, as well as in 

otherpublications.These compounds are capable of negatively modulating or inhibiting all or a 

portion of the enzymatic activity of KRas G12D. The KRas G12D inhibitors of the present 

invention interact with and non-covalently bind to KRas G121) in the switch 11 pocket and inhibit 

protein-protein interactions necessary for activation of the KRAS pathway. MRTXI133 is an 

example of a KRas G12D inhibitor.  
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[0037] A "KRas (i2D-associated disease or disorder" as used herein refers to diseases or 

disorders associated with or mediated by or having a KRas G12D mutation. A non-limiting 

example ofa.KRas G12D-associated disease or disorder is a KRas G12D-associated cancer, 

[0038] As used herein, "irinotecan" refers to the compound: 

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

solvated 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 camptothecm.  

[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, 

swine, cattle, sheep, horses, primates, and humans, In some embodiments, the patient is a human.  

In some embodiments, the subject hasexperienced and/or exhibited at least one symptom of the 

disease or disorder to be treated and/or prevented. In some embodiments, the subject has been 

identified or diagnosed as having a cancer having aKRasIi12D mutation (e.g.,asdetemined 

using a regulatory agency-approved, e.g., FDA-approved, assay orkit). In some embodiments, 

the subjecthas a tumorthat ispositive for aKRas G12D mutation (e.g., as 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 G12D 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 is identified as such using a regulatory agency

approved, e.g. FDA-approved, kit or assay). In some embodiments, the subjects suspected of 

having a KRas G12D gene-associated cancer. In sore embodiments, the subject has a clinical 

record indicating that the subjecthas a tumor that has a KRas G12D mutation (and optionally the 
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clinical record indicates that the subject should be treated with any of the compositions provided 

herein).  

(0041]1 The term "pediatric patient" as used herein refers to a patient under the age of 16 years at 

the time of diagnosis or treatment, The term "pediatric" can be further be divided into various 

subpopulations including: neonates (from birth through the first month of life); infants (1 month 

up to two years of age); children (two years of age up to 12 years of age); and adolescents (12 

years of age through 21 years of age (up to, but not including, the twenty-second birthday)).  

Berhman RE, Kliegian R, Arvin AM, Nelson WE. NelsonTextbook of Pediatrics, 15th Ed.  

Philadelphia: W.B, Saunders Company, 1996; Rudolph AM, et al. Rudolph's Pediatrics,21st Ed, 

New York: McGraw-Hill, 2002; and Avery MD, First LR. Pediatric Medicine, 2nd Ed.  

Baltimore: Williams & Wilkins; 1994.  

[00421 in some embodiments of any of the methods or uses described herein,an assay is used to 

determine whether the patient has KRas G12D mutation using a sample (e.g, a biologicalsample 

or a biopsy sample such as a paraffin-embedded biopsy sample) from patient (e.g., 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 

GI2D-associated cancer) can include, for exarnple, next generation sequencing, 

immunohistochemistry, fluorescence microscopy, break apart FISH analysis, Southern blotting, 

Western blotting, FACS analysis, Northern blotting, and PC:-based amplification (eg., RT

PCR, quantitative real-time RTPCR,allele-specific genotyping or ddPCR), As iswell-known in 

the art, the assays are typically performed, e.g., with at least one labelled nucleic acid probe or at 

least one labelled antibody or antigen-binding fragment thereof.  

[0043] The term "regulatory agency" is a country's agency for the approval of the medical use of 

pharmaceutical agents with the country. For example, a non-limiting example of a regulatory 

agency is the US. Food and Drug Administration (FDA), 

[0044] As used herein, "an effective amount" of a compound is an amount that is sufficient to 

negatively modulate or inhibit the activity of the desired target, or otherwise arrest or slow 

proliferationofthetargeted cells, i.e., irinotecan or KRas G121). Suchamount may be 
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administered as a single dosage ormay be administered according to a regimen, whereby it is 

effective.  

[0045] As used herein, a "therapeutically effective amount" of a compound is an amount thatis 

sufficient to ameliorate, or in some manner reduce a symptom or stop or reverse progression of a 

condition, or negatively modulate or inhibit the activity of KRas G12D. Such amount may be 

administered as a single dosage or may be administered according to a regimen, whereby it is 

effective.  

[0046] As used herein, a "therapeutically effective amount ofa combination" of two compounds 

is an amount that together increases the activity of the combination in comparison to the 

therapeutically effective amount of each compound in the combination, i.e., more than merely 

additive. Alternatively, in vivo, the therapeutically effective amount of the combination of 

irinotecan or an irinotecan analog or 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, results in an increased duration of overall survival 

("OS") in subjects relative totreatment with only the KRas G12D inhibitor. In one embodiment, 

the therapeutically effective amount of the combination of irinotecan or an irinotecan analog or a 

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 increased duration of progression-free survival ("PFS") in subjects relative 

to treatment with only the K.Ras 012D inhibitor. In one embodiment, the therapeutically 

effective amount of the combination of irinotecan or an irinotecan analog or a pharmaceutically 

acceptable salt thereof. and the KRas G12D inhibitor compound MRTX1133 or MRTX133 

analog or a pharnaceutically acceptable salt or a pharmaceutical composition thereof, results in 

increased tumor regression in subjects relative to treatment with only the KRas G21D inhibitor.  

in one embodiment, the therapeutically effective amount of the combination of irinotecan or an 

irinotecan analog or a pharmaceutically acceptable salt thereof, and the KRas Gl2D inhibitor 

compound MRTX1133 or MRTX1133 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 012D inhibitor. In one embodiment, the therapeutically 

effective amount of the combination of irinotecan or an irinotecan analog or a pharmaceutically 
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acceptable salt thereof, and the KRas G12D inhibitor compound MRTX1133 or IRTX 133 

analog or a pharmaceutically acceptable salt or a pharmaceutical composition thereof, results in 

an improvement in the duration of stable disease in subjects compared to treatment with only the 

KRasG121)inhibitor. The amount of each compound in the combination may be the same or 

different than the therapeutically effective amount of each compound when administered alone 

as a monotherapy. Such amounts may be administered as a single dosage or may be 

adrministered according to a regimen, whereby it is effective.  

[0047] As used herein, "treatment" means any manner in which the symptoms or pathology of a 

condition, disorder or disease are ameliorated or otherwise beneficially altered. Treatment also 

encompasses any pharmaceutical use of the compositions herein.  

[0048] As used herein, "amelioration" of the symptoms of a particular 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 

composition.  

[0049] As used herein, the term "about" when used to modify a numerically defined parameter 

(e.g, the dose of a KRas inhibitor or a pharmaceutically acceptable salt thereof, or the dose of 

irinotecan, or the length of treatment time with a 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 mg means about 0.5 mg, about 0.75 mg 

or about 1.0 mg. Likewise, about 5% or more, 10% or more, 15% or more, 20% or more, and 

25% or more means about 5%or more, about 10% or more, about 15% or more,about 20% or 

niore, and about 25% or more, 

KIas.il:)INi4BITOR COMpON D 

[0050] In one aspect of the invention, provided herein are methods oftreating cancer in a subject 

in need thereof, comprising administering to the subjecta therapeutically effective amount of a 

combination ofirinotecan or an iinotecan analog or a pharmaceutically acceptable salt thereof, 
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and the KRas GiD inhibor compound MRTXI133 or a pharmaceutically acceptable salt or a 

pharmaceutical composition thereof.  

[0051] In one embodiment, the KRas GI2D inhibitor is 

H 
N 

F 

N N 

N 0
4 NN NN 

OH F 

(alsoreferred to as MRT X1133, and Eaxmple252 in WO021/041671) or a pharmaceutically 

acceptable salt thereof.  

[0052] The KRas G12D inhibitors used in the methods of the present invention may have one or 

more chiral center and may be synthesized as stereoisoneric mixtures, isomers of identical 

constitution that differ in the arrangement of their atoms in space. The compounds may be used 

asmixtures or the individual 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 

manufacturer's instructions. Alternatively, compounds of the present invention may be 

synthesized using optically pure, chiral reagents and intermediates to prepare individual isomers 

or enantiomers. Unless otherwise indicated, all chiral (enantiomeric and diastereomerie) and 

racemic forms are within the scope of the invention Unless otherwise indicated, whenever the 

specification, including the claims, refers to compounds of the invention, the term "compound" 

is to be understood to encompass all chiral (enantiomeric and diastereomeric) and racemic forms, 

[0053] In one embodiment, the KRas G12D inhibitor compound MRTXI133 used in the 

methods include saltsof the above compounds, for instance salts formed with inorganic acids 

such as hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid, salts 

formed with organic acids such as acetic acid, oxalic acid, tartaric acid, succinic acid, malicacid.  
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ascorbic acid, benzoic acid, tannic acid, pamoic acid, alginic acid, polyglutamic acid, 

naphthalenesulfonic acid, naphthalenedisulfonic acid, and polygalacturonic acid, and salts 

forned from quaternary ammoiums of the formula -NR+Z-, wherein R is hydrogen, alkyl, or 

benzyl, and Z is a counterion, including chloride, bromide, iodide, -O-alkyl, toluenesuilfonate, 

methylsulfonate, sulfonate, phosphate, or carboxylate (such as benzoate, succinate, acetate, 

glycolate, maleate, malate, citrate, tartrate, ascorbate, benzoate, cinnamoate, mandeloate, 

benzyloatc, and diphenylacetate).  

[0054] Methods for manufacturing the KRas G12D inhibitors disclosed herein are known. For 

example, W02021/041671 describes general reaction schemes for preparing compounds 

includingMRTX133 and MRTX1133 analogs, and also provide detailed synthetic routes for 

the preparation of these compounds.  

IRIINOTECANAND IRINOTECANANAL KS 

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

irinotecan: 

N U 

[0056] In one embodiment, irinotecan is the trihydrate monochloride forn, typically depicted 

with -3H20 •HCl.  

[0057] In one embodiment, the irinotecan or irinotecan analog of the present invention is the 

irinotecan analog topotecan: 
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N 

HO~ 

N" 

HO 0 

ora pharmaceutically acceptable salt thereof 

[0058] In one embodiment, the irinotecan or irinotecananalog of the present invention is the 

irinotecan analog belotecan: 

irinotecan analog trastuzumnab-deruxtecan: 
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ora pharmaceutically acceptable salt thereof 

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

irinotecan analog carptothecin: 

A 
HO 0 

or a pharmaceutically acceptable salt thereof 

[0061]Irinotecan andirinotecan analogs used in the methods of the present invention may have 

one or more chiral center and may be synthesized as stereoisomeric mixtures, isomers of 

identical constitution that differ in the arrangement of their atoms in space. The compounds may 

be used asmixtures or the individual components/isomers may be separated using commercially 

available reagents and conventional methods for isolation of stereoisorners and enantiorers 

well-known to those skilled in the art, e.g., using CHIRALPAK@ (Sigma-Aldrich) or 

C[IIRALCEL© (Diacel Corp) chiral chromatographic HPLC columns according to the 

manufacturer's instructions. Alternatively, compounds of the present invention may be 

synthesized using optically pure, chiral reagents and intermediatesto prepare individual isomers 

or enantiomers. Unless otherwise indicated, all chiral (enantiomeric and diastereomeric) and 

racemic forms are within the scope of the invention, Unless otherwise indicated, whenever the 

specification, including the claims, refers to compounds of the vention,the terin "compound" 

is to be understood to encompass all chiral (enantiorneric and diastercomcric) and racemic forms.  

[0062] In another embodiment, the recited irinotecan and irinotecan analogs include their saltss, 

for instance salts formed with inorganic acids such as hydrochloric acid, hydrobromic acid, 

sulfuric acid, phosphoric acid, nitric acid, salts formed with organic acids such as acetic acid, 

oxalic acid, tartariacid, succinic acid, nalic acid, ascorbic acid, benzoic acid, tannic acid, 

pamoic acid, alginic acid, polyglutamic acid, naphthalenesulfonic acid, naphthaenedisulfonic 

acid, and polygalacturonic acid, and saltsforned from quaternary ammoniurms of the formula -
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NR+Z.wherein R is hydrogen, alkyl, or benzyl, and Z is a counterion, including chloride, 

bromide, iodide, -O-alkyl, toluenesulfonate, methylsulfonate, sulfonate, phosphate, or 

carboxylate (such as benzoate, succinate, acetate, glycolate, maleate, malate, citrate, tartrate, 

ascorbate, benzoate, cinnamoate, mandeloate, benzyloate, and diphenylacetate), 

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

compounds are commercially available.  

PH ARMA CLUTICAL COMPOSITIONS 

[0064] Irinotecan or irinotecan analogs or a pharmaceutically acceptable salt thereof, and the 

KRas G12D compound MRTX1133 or MRTXi133 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 irnotecan analog or a pharmaceutically acceptable salt thereof, and the KRas 

G121) compoundMRTX1133 or MRTXI133 analogs, or pharmaceutically acceptable salts 

thereof, and one or more of a pharmaceutically acceptable carrier, excipient, or diluent that may 

be used in the methods disclosed herein. Irinotecan or irinotecan analogs or a pharmaceutically 

acceptable salt thereof, and the KRas 612D compound MRTX1133 or MRTXI133 analogs, or 

pharmaceutically acceptable salts thereof, may be independentlyformulated by any method well 

knownintheartandmay be prepared for administration by any route, including, without 

limitation, parenteral, oral, sublingual, transdermal, topical, intranasal, intratracheal, intravenous 

or intrarectal. In certain embodiments, the two aforementioned components are administered 

intravenously in a hospital settingIn one embodiment, administration may be by the oral route.  

[0066] The characteristics of the carrier will depend on the route of administration. As used 

herein, the term "pharmaceutically acceptable" means a non-toxic material that is compatible 

with a biological system such as a cell, cell culture, tissue, or organism, and that doesn't 

interfere with the effectiveness of the biological activity of the active ingredientss. Thus, 

compositions may contaiin addition to the inhibitor, diluents, fillers, salts, buffers, stabilizers, 

solubilizers, and other materials well known in the art, The preparation of pharmaceutically 

acceptable formulations is described in,e.g., Remington's Pharmaceutical Sciences, 18th Edition 

ed. A. Gennaro, Mack Publishing Co., Easton, Pa, 1990, 
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[0067] As used herein, the term "phannaceutically acceptable salt" refers to salts that retain the 

desired biological activity of the above-identified compounds and exhibit minimal or no 

undesired toxicological effects. Examples of such salts include, but are not limited to acid 

addition salts ferned with inorganic acids (for example, hydrochloric acid, hydrobromic acid, 

sulfuric acid, phosphoric acid, nitric acid, and the like), and salts formed with organic acids such 

as acetic acid, oxalic acid, tartaric acid, succinic acid, malic acid, ascorbic acid, benzoic acid, 

tanmic acid, pamoic acid, alginic acid, polyglutamic acid, naphthalenesufonic acid, 

naplithalenedisulfonic acid, and polygalacturonic acid. The compounds can also be admiistered 

as pharmaceutically acceptable quaternary salts known by those skilled in thc art,which 

specifically includethe quaternaiy amnionium salt of the formula -NR+Z-, whereinR is 

hydrogen, alkyl, or benzyl, and Z is a counterion, including chloride, bromide, iodide, -O-alkyl, 

toluenesulfonate, methylsulfonate, silfonate, phosphate, or carboxylate (such as benzoate, 

succinate, acetate, glycolate, maleate, malate, citrate, tartrate, ascorbate, benzoate, cinnamoate, 

mandeloate, benzyloate, and diphenylacetate).  

[00681 The active compound is includedin the pharmaceutically acceptable carrier or diluent in 

an amount sufficient to deliver to a patient a therapeutically effective amount without causing 

serious toxic effects in the patient treated. In onc embodiment, a dose of the active compound for 

all of the above-mentioned conditions is in the range from about 0.0 1 to 300 mg/kg, for example 

0.1 to 100 mg/kg per day, and as a further example 0.5 to about 25 mg per kilogram 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 

calculated based on theweight of the parent compound to be delivered. If the derivative exhibits 

activity in itself, the effective dosage can be estimated as above using the weight of the 

derivative, or by other mcans known to thoseskilled in the aL 

[0069] The pharmaceutical compositions comprising irinotecan or irinotecan analogs or a 

pharmaceutically acceptable salt thereof, and the KRas G12D compound MRTX1133 or 

MRT XI 133 analogs, or pharmaceutically acceptable salts thereof, or a pharmaceutical 

composition thereof, may be used in the methods of use described herein.  
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CO-ADMINISTRATION 

[0070] The irinotecan or irinotecan analogs or a phanraceutically acceptable salt thereof, and the 

KRas G12D compound MRTXi133 or MRTXi133 analogs, or a pharmaceutically acceptable 

salt thereof, can beformulated into separate or individual dosage forms which can be co

administered one after the other. Another option is that if the route of administration is the same 

(e.g oral) two active compounds can be formulated into a single form for co-administration, both 

methods of co-administration, however, being part of the same therapeutic treatment or regimen.  

[0071] The pharmaceutical compositions comprising 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, for use in the methods may 

be for simultaneous, separate or sequential use. In one embodiment, irinotecan or irinotecan 

analog or a pharmaceutically acceptable salt thereof is administered prior to administration of the 

KRas G12D compound MRTX1133 or MRTXI133 analog, or phanraceutically acceptable salt 

thereof. In another embodiment, irinotecan or irnotecan analog or a pharmaceutically 

acceptable salt thereof is administered after administration of the KRas G12D compound 

MRTX1133 or MRTXI133 analog or a pharmaceutically acceptable salt thereof, In another 

embodiment, irinotecanor irinotecan analogorapharmaceutically acceptable salt thereof is 

administeredat about the same time as administration of the KRas G12D compound MRTX1133 

or MRTX1133 analog or pharmaceutically acceptable salt thereof.  

[0072] Separate administration ofeach inhibitor, at different times and by different routes, in 

some cases would be advantageous. Thus, the components in the cobination, ie., irnotecan or 

irinotecan analog or a pharmaceutically acceptable salt thereof, and the KRas GI2D compound 

MRTXI133 or MRTXI133 analogs, or pharmaceutically acceptable salt thereof, need not be 

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

[0073] Oncology drugs are typically administered at the maximum tolerated dose ("MTD"), 

which is the highest dose of drug that does not cause unacceptable side effects. In one 

embodiment, irinotecan oririnotecan analog or a pharmaceutically acceptable salt thereof, and 

the KRas G12D compound MRTXI133 or MRTX133 analog, or a pharmaceutically acceptable 

salt or a pharmaceutical composition thereof, are each dosed at their respective MTDs. Inone 
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embodiment, irinotecan or irinotecan analog ora pharmaceuticallyacceptable sah ora 

pharmaceutical composition thereof is dosed at its MTD, and the KRas G12D compound 

MR.TX1133 or MRTX1133 analog, or a pharmaceutically acceptable salt or a pharmaceutical 

composition thereof, is dosed in an arnount less than its MTD. In one embodiment, irinotecan or 

irinotecan analog or a pharmaceutically acceptable salt thereof is dosedat an amount less than its 

MTD and the KRas 0121) compound MRTX1133 or MRTX1133 analog, ora pharmaceutically 

acceptable salt thereof is dosed at its MTD. In one embodiment, the both components are each 

dosed at less than their respective M'TDs. The administration can be so timed that the peak 

phannacokinetic effect of one compound coincides with the peak pharmacokinetic effect of the 

other.  

[0074] In one embodiment, a single dose of KRas Gl21) inhibitor compound MRTXI133 or 

MRTX1133 analog, or a pharmaceutically acceptable salt or a pharmaceutical composition 

thereof, is administered per day (i.e., in about 24 hour intervals) (i.e., QD). In another 

embodiment, two doses of KRas G12D inhibitor compound MRTX1133 or MRTX1133 analog, 

or apharmaceutically acceptable salt or a pharmaceutical composition thereof, are administered 

per day (i.e., BID). In another embodiment, three doses ofKRas G12D inhibitor compound 

MRiTX1133 or MRTXi133 analog or a pharmaceutically acceptable salt or a pharmaceutical 

composition thereof, are administered per day (i.e,, TID).  

[0075] In one embodiment the irinotecan 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 13ID. In another embodiment irinotecan 

or irinotecan analog or a pharmaceutically acceptable salt thereof of the invention are 

administered TID.  

[0076] in one embodiment, a single dose of irinotecan or irinotecan analog or a pharmaceutically 

acceptable salt thereof, and KRas 012D inhibitor compound MRTX1133 or MRTX1133 analog 

or a pharmaceutical acceptable salt ora pharmaceutical composition thereof are each 

administered once daily.  
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[0077] Examples of irinotecan and irinotecan analogs or a pharmaceutically acceptable salt 

thereof suitable for the provided compositions and methods include those mentioned herein, for 

example: irmotecan, topotecan, belotecan, trastuzumab deruxtecan and camptothecin, 

[0078] Examples of KRas G12D inhibitors suitable for the provided compositions and methods 

include those mentioned herein, for example: MRTXI133: 4-(4-((1R,5S)-3,8

diazabicycio[3.2.1]octan-3-yl)-8-fluoro-2-(((2R,7aS)-2-fluorohexahydro-1 H-pyrrolizin-7a

yli)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynyil-6-fluoronaphthalen-2-ol; 4-(4-((1R,5S)-3,8

diazabicyclo[3.2.1]octan-3-yl)-8-fluoro-2-(((2R,7aS)-2fluorohexahydro-1HF-pyrroiizin-7a

yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-ethynylnaphthialen-2-o; 4-(4-((lR,5S)-3,8

diazabicyclo[3.2.1]octan-3-yl)-8-fluoro-2-(((2R,7aS)-2-fluorohexahydro-IH-pyrrolizin-7a

yl)methoxy)pyrido[4,3-d]pyrimidin-7-yi)-5,6-difluoronaphthalen-- 4-(4-(1R,5)-3,8

diazabicyclo[3.2.1]octan-3-yl)-8-fluoro-2-(((2R,7aS)-2-fluorohexahydro-IH-pyrrolizin~7a

yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-chloronaphthaen-2-ol; 44-(4(1R,5S)-3,8

diazahicyclo[3'.i ]octan-3-yl)-8-fluoro-2-(((2R,7aS)-2-fluorohexahydro-IH-pyrroiizin-7

yl)methoxy)pyrido[4,3-d]pyriridin-7-yl)--ethyl-6-fluoronaphthalen-2-o; 4-(4-((1RS3,8

diazabicycdo[3.2.1]octan-3-yl)-8-fluoro-2-((2R7aS)2-florotetrahydro-1H-pyrroizin-7a(5H)~ 

yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-ethyilnaphthalen-2-ol; and 4-(4-((lR,5S)-3,8

diazabicyclo[3.2.1]octan-3-yl)-S-fluoro-2-(((2R,7aS)-2-fluorohexahydro-IH-pyrrolizin-7a

yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-fluoronaphthalen-2-o; or a 

pharmaceuticailyacceptable salt thereof and a pharmaceutically acceptable excipient.  

COM ENA"ION THERAPIES 

[0079] In one aspect of the invention, provided herein are methods of treating cancer ina subject 

in need thereof, comprising administering to thesubject a therapeutically effective amount of a 

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

and the KRas G12D inhibitor compound MIRTX133 or an MRTX1133 analog, or a 

pharmaceutically acceptable salt or a pharmaceutical composition thereof. In one embodiment, 

the cancer is a KRas G12D-associated cancer. In one embodiment, the KRas G12D-associated 

cancer is pancreatic, colorectal, endometrial, and non-small cell lung cancers.  
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[0080] In yet another aspect, the invention provides for methods for increasing the sensitivity of 

a cancer ccll to a KRas G12D inhibitor, comprising contacting the cancer cell with an effective 

amount of combination of irinotecan or irinotecan analog or a pharmaceutically acceptable salt 

thereof, and the KRas G12D inhibitor compound MRTXl133 or an MRTXI133 analog, or a 

pharmaceutically acceptable salt ora pharmaceutical composition thereof, wherein Irinotecan or 

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

cancer cell to the KRas G12D inhibitor. Inoneembodiment,thecontactingisin vitro. In one 

embodiment, the contacting is in vivo.  

[0081] In one embodiment, the combination therapy comprises a co inationof a compound 

having the formula: 

N 

F N 

'> N O<¾ 
.~ N 

F 

OH F 

and irinotecan or an irnotecan analog or a pharmaceutically acceptable salt thereof.  

[0082] In one embodiment, the combination therapy comprises a combination of a compound 

having the formula: 
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H 
N 

N 

N N 

N O N 

OH 

and irinotecan or an irinotecan analog or a phamaceutically acceptable salt thereof.  

[0083] In one embodiment, the combination therapy comprises a combination of a compound 

having the formula: 

H 

F 

NN 
Ft N N 

OH F 

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

[0084] In one embodiment, the combination therapy comprises a combination of a compound 

having the formula: 

H 

J 
N 

N W

OH 

25



WO 2023/059600 PCT/US2022/045625 

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

[0085] In one embodiment, the combination therapy comprises a combination of a compound 

having the formula: 

H 
N 

FF 
N 

F 

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

having the formula: 

H 

NN 

N ' 

J.  

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

[0087 In one embodiment, the combination therapy comprises a combination of a compound 

having the formula: 
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N 

N 0 
N N 

6H 

and irinotecan or an irinotecan analog or a phamaceutically acceptable salt thereof.  

[0088] In one embodiment, the irinotecan or an irinotecan analog or a pharmaceutically 

acceptable salt thereof referred to above is irinotecan.  

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

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 is belotecan.  

[0091] In one embodiment, the irinotecan or an irinotecan analog or a pharmaceutically 

acceptable salt thereof referred to above is trastuzunmab deruxtecan.  

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

acceptable salt thereof referred to above is camptothecin.  

[0093] As used herein, the term "contacting" refers to the bringing together of indicated moieties 

in an in vitro system or an in vivo system. For example, "contacting" a cancer cell includes the 

administration of a combination provided herein to an individual or subject, such as a human, 

having KRas G12Dmutation, as well as, for example, introducing a combination provided herein 

into a sample containing a cellular or purified preparation containing KRas G12D mutation.  

[0094] By negatively modulating the activity of KRas G12), the methods described herein are 

designed to inhibit undesired cellular proliferation resulting from enhanced KRas G12D activity 

within the cell The ability of a compound to inhibit KRas G121) may be monitored in vitro 

using well known methods, including those described in published international PC'application 

W02021/041671. Likewise, the inhibitory activity of combination in cells maybe monitored, 
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forexample, by measuring the inhibition ofKRas G12 activity of the amount of 

phosphorylated ERK to assess the effectiveness of treatment and dosages may be adjusted 

accordingly by the attending medical practitioner, 

[0095] The compositions and methods provided herein may be used for the treatment of a KRas 

G121-associatedcancerinasubject in need thereof, comprising administering to said subject a 

therapeutically effective amount of a combination of irinotecan or irinotecan analog or a 

pharmaceutically acceptable salt thereof, and the KRas G121) inhibitor compound MRTXI133 

or MRTXi133 analog or a pharmaceutically acceptable salt or a pharmaceutical composition 

thereof, wherein the irinotecan or irinotecan analog or a phannaceutically acceptable salt thereof 

increases the sensitivity the KRas G12D-associated cancer to the KRas G121) inhibitor. Inone 

embodiment, the KRas G12D-associated caner is colorectal cancerIn one embodiment, the 

KRasU 12D-associated cancer is pancreatic cancer. In one embodiment, the KRas G2D

associated cancer is endometrial cancer. In one embodiment, the KRas G12Dassociated cancer 

is non small cell lung cancer.  

[0096] In one embodiment, the therapeutically effective amount of the combination of irinotecan 

or irinotecan analog or a pharmaceutically acceptable salt thereof, and the KRas G12D inhibitor 

compound MRTXi133 or MRTXi133 analog or a pharmaceutically acceptable salt or a 

pharmaceutical composition thereof, results in an increased duration of overall survival ("OS") 

in subjects relative to treatment with only the KRas G12D inhibitor. In one enabodiment, the 

therapeutically effective amount of irinotecan or irinotecan analog or a pharmaceutically 

acceptable salt thereof, and the KRas G12D inhibitor compound MRTX1133 or MRTXI133 

analog ora pharmaceutically acceptable salt or a pharmaceutical composition thereof, results in 

an increased duration of progression-free survival ("PFS") in subjects relative to treatment with 

only the K.Ras 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 K.R.as G12D inhibitor compound MRTX1133 or MRTXI133 analog or a pharmaceutically 

acceptable salt or a pharmaceutical composition thereof, results in increased tumor regression in 

subjects relative to treatment with only the KRas G121) 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 G121) inhibitor compound MRTX1133 
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or MRTX1133 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 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 G12D inhibitor compound M:RTXI133 or MRTX1133 analog or a pharnaceuticailly 

acceptable salt or a pharmaceutical composition thereof, results in an niprovement in the 

duration of stable disease in subjects compared to treatment with only the KRas G12D inhibitor.  

[0097] In another embodiment, irinotecan or irinotecan analog or a pharmaceutically acceptable 

salt thereof is administeredin combination wth the KRas G12D inhibitor compound M RTX1133 

or MRTX1133 analog or a pharmaceutically acceptable salt or a pharmaceutical composition 

thereof, once disease progression has been observed for KRas GI2D monotherapy, in which the 

combination therapy results in enhanced clinical benefit for the patient by increasing OS, 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 

NIRTX1133 analogs such as 44-(4((1R,5S)-3,8-diazabicyclo[3.2.1]octan-3-yl)-8-fluoro-2

(((2R,7aS)-2-fluorohexahydro-1H-pyrrolizin-'7a-yl)methoxy)pyrido[4,3-d]pyrimidi-7-ylV)-5

ethynylnaphthalen-2-ol; 4-(4-((1R,5S)-3,8-diazabicyclo[3.2.1]octan-3-yl)-8-fluoro--2~(((2R,7aS)

2-fluorohexahydro-1[1-pyrrolizin-7a-yl)methoxv)pyrido[4,3-d]pyrirnidin-7-y)-5,6

difluoronaphthalen-2-ol; 4-(4-((1R5S)-3,8-diazabicyclo[3.2.1]octan-3-y)-8-fluoro- 2-((2R.,7aS 

2-fluorohexahydro-1H-pyrrolizin-7a-yl)methoxy)pyrido[4,3-d]pyrimidin-T-yl)-5

chloronaphthalen-2-ol; 4-(4- ((R,5S)-3,8-diazabicyclo[3.2.1]octan-3-yl)-8-fluoro-2-(((2R,7aS)

2-fluorohexahvdro-1H-pyrrolizin-7a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-ethyl-6

fluoronaphthalen-2-ol; 44--((1R,5S)-3,8-diazabicycIo[3.2.1]octan-3-yl)-8-fuoro-2-(((2R,7aS)

2-fluorotetrahvdro-1H-pyrrolizin-7a(5H)-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-

ethylnaphthalen-2-ol; and 4-(4-((1R,5S)-3,8-diazabicyclo[3.2.i]octan-3-yl)-8-fluoro-2

(((2R,/aS)-2-fluorohexahydro-1H-pyrrolizin-7a-yl)methoxy)pyrido[4,3-d]pyrimidin-7yl)-5

fluoronaphthalen-2-ol; and pharmaceutically acceptable salts thereof 

[0098] In one embodiment, the therapeutic combination comprises therapeuticailly effective 

amounts of IRD T 133 or a pharmaceutically acceptable salt thereof and irinotecan or a 

pharmaceutically acceptable salt thereof 
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[0099] In one embodiment, the therapeutic combination comprises therapeutically effective 

amounts of [MRTX1133 or a pharmaceutically acceptable salt thereof and topotecan or a 

pharmaceutically acceptable salt thereof.  

[00100] In one embodiment, the therapeutic combination comprises therapeutically 

effective amounts of MRTX1133 or a pharmaceutical acceptable salt thereof and belotecan or 

a pharnaceutically acceptable salt thereof.  

[00101] In one embodiment, the therapeutic combination comprises therapeutically 

effective amounts of MR'TX1133 or a pharmaceutical acceptable salt thereof and, trastuzumab 

deruxtecan or a pharmaceutically acceptable salt thereof.  

[00102] In one embodiment, the therapeutic combination comprises therapeutically 

effective amounts of MRTXI133 or a pharmaceutically acceptable salt thereof and and 

camptothecin or a pharnaceutically acceptable salt thereof.  

[00103j The compositions and methods provided erein may be used for the treatment of a 

wide variety of cancers including tumors such as lung, colorectal, pancreas, prostate, breast, 

brain, skin, cervical carcinomas, testicular carcinomas, etc. 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, cervical, colorectal, endometrial, esophageal, gastric, head 

and neck, hepatocellular, laryngeal, lung, oral, ovarian, prostate and thyroid carcinomas and 

sarcomas. More specifically, these compounds can be used to treat: Cardiac: sarcoma 

(angiosarcoma, fibrosarcoma, rhabdomyosarcoma, liposarcoma), myxoma, rhabdomyoma, 

fibronia, lipoma and teratoma;.Lung: bronchogenic carcinoma (squamous cell, undifferentiated 

small cell, undifferentiated large cell, adenocarcinoma), alveolar (bronchiolar) carcinoma, 

bronchial adenoma, sarcoma, lymphoma, chondromatous hamartoma, nesotheliona; 

Gastrointestinal: esophagus (squamous cell carcinoma, adenocarcinoma, leiomvosarcoma, 

lyrphoma), stomach (carcinoma, lymphoma, leiomyosarcoma), pancreas (ductal 

adenocarcinoma,insulinoma, glucagonoma, gastrinoma, carcinoid tumors, vipnoma), small bowel 

(adenocarcinomna, ivmphoma, carcinoid tumors, Kaposi's sarcoma, leiomyoma, heniangioma, 

lipoma, neurofibroma, fibroma), large bowel (adenocarcinoma, tubular adenoma, villous 

adenoma, hamartoma, leiomyoma); Genitourinary tract: kidney (adenocarcinoma, Wini's tumor 
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(nephroblastoma), lymphoma, leukemia), bladder and urethra (squamous cell carcinoma., 

transitionalcell carcinoma, adenocarcinoma), prostate (adenocarcinoma, sarcoma), testis 

(seminoma, teratoma, embryonal carcinoma, teratocarcinoma, choriocarcinoma, sarcoma, 

interstitial cell carcinorma, fibrona, fibroadenoma, adenomatoid tumors, lipoma); Liver: 

hepatoma (hepatocellular carcinoma), cholangiocarcinoma, hepatobiastoma, angiosarcoma, 

hepatocellular adenoma, hemangiorna;Biliary tract: gall bladder carcinoma, ampullary 

carcinoma, cholangiocarcinma; Bone: osteogenic sarcoma (osteosarcoma), fibrosarcoma, 

malignant fibrous histiocytoma, chondrosarcorna,Ewing's sarcoma, ialignanit lymphoma 

reticulumm cell sarcoma), multiple mveloma, malignant giant cell tumor chordoma, 

osteochronfroma (osteocartilaginous exostoses), benign chondroma, chondroblastoma, 

chondromyxofibroma, osteoid osteoa arid giant cell tumors; Nervous system: skull (osteoma, 

hemangioma, granuloma, xanthoma, osteitis deformans), meninges (meningioma, 

meningiosarcoma, glioiatosis), brain astrocytomaa, medulloblastoma, glioma, ependymroma, 

germinorna (pinealoma), glioblastoma multiform, oligodendroglioma, schwarmoma, 

retinoblastoma, congenital tumors), spinal cord neurofibrorna, meningioma, glioma, sarcoma); 

Gynecological: uterus (endometrial carcinoma), cervix (cervical carcinoma, pre-tumor cervical 

dysplasia), ovaries (ovarian carcinoma (serous cystadenocarcinoma, rnucinous 

cystadenocarcinoma, unclassified carcinoma), granulosa-thecal cell tumors, Sertoli-Leydig cell 

tumors, dysgerminoma, malignant teratoma), vulva (squamous cell carcinoria, intraepithelial 

carcinoma, adenocarcinoma, fibrosarcoma, melanoma), vagina (clear cell carcinoma, squamous 

cell carcinoma, botryoid sarcoma embryonall rhabdomyosarcoma),fallopian tubes (carcinoma); 

Hematologic: blood myeloidd leukemia (acute and chronic), acute lymphoblastic leukemia, 

chroniclymphocytic leukemia, myeloproliferative diseases, multiple myeloma, myelodysplastic 

syndrome), Hodgkin's disease, non-Hodgkin's lymphoma (malignant lymphoma); Skin: 

malignant melanoma, basal cell carcinoma, squamous cell carcinoma, Kaposi's sarcoma, moles 

dvsplastic nevi, lipoma, angioma, dermatofibroma, keloids, psoriasis; and Adrenal glands: 

neuroblastora. In certain embodiments, the cancer is non-small cell lung cancer.  

[00104] Also provided herein is a method for treating cancer in a subject in need thereof, 

the method comprising (a) determining thatcancer is associated with a KRas G21) mutation 

(eg, a .K.Ras GI2D-associated cancer)(e.gasdeterminedusingaregulatoryagency-aproved, 

e.g., FDA-approved, assay or kit); and (b) administering to the patient a therapeutically effective 
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amount of a combination of irnotecan or irinotecan analog or a pharmaceutically acceptable salt 

thereof, and the KRas G12D inhibitor compound MRTXI133 or MRTX1133 analog or a 

pharmaceutically acceptable salt or a pharmaceutical composition thereof, wherein irinotecan or 

rinotecan analog or a pharmaceutically acceptable salt thereof increases the sensitivity of the 

KRas G12D-associated cancer to the KRas G12D inhibitor. In one embodiment, the KRas G12D 

inhibitor is a compound selectedfrom M X1133 and MRTX1133 analogs such as 4-(4

((1R,5S)-3.8-diazabicyclo[3.2.l]octan-3-yl)-8-fluoro-2-(((2R,7aS)-2-fluorohexahydro-1H

pyrrolizin-7a-yl)methoxy)pyrido[4,)-d]pyrimidin-7-yl)-5-ethynylnaphthalen-2-ol; 4-(4-((1R,5S)

3,8-diazabicyclo[3.2.1]octan-3yl~8-fluoro-2-(((2R,7a)>2uorohexahydro-1H-pyrrolizin-7a

yli)methoxy)pyrido[4,3-d]pyrimidin-7-yli)-5,6-difluoronaphthalen-2-ol; 4-(4-((1R,5S)-3,8

diazabicyclo[3.2.1]octan--yi)-8-iliuoro-2-(((2R,7aS)-2-fluorohexahydro-1-l-pyrrolizin-7a

yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-chloro.napbthalen-2-oi; 4-(4-((1R,5S)-3,8

diazabicyclo[3.2.1]octan-3-yl)-8-fluoro-2-(((2R,7aS)-2-fluorohexahydro-1H-pyrrolizin-7a

yl)methoxy)pyrido[4,3-d]pyrimidin-7-yi)-5-ethyl-6-fluoronaphthalen-2-ol; 4-(4-((lR,5S)-3,8

diazabicyclo[3.2.1]octan-3-yl)-8-fluoro-2-(((2R,7aS)-2-fluorotetrahydro-1H-pyrrolizin-7a(H)

yl)methoxy)pyrido[4,3.-d]pyrimidin-7-yl)-5-ethylnaphthale-2-ol; and 4-(4-((1R,5S)-3,8

diazabicyclo[3.2.i]octan-3.-yl)-8-fluoro-2-(((2R,7aS)-2-fluorohexahydro-1H-pyrrolizin 7a

yi)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5-fluoronaphthalen-2-o1; and pharmaceutically 

acceptable salts thereof.  

[00105] In one enbodiment, irinotecan or irinotecananalog ora phannaceutically 

acceptable salt thereof'such as topotecan, belotecan, trastuzumab deruxtecan or camptothecin is 

employed.  

[00106] In one embodiment, the therapeutic combination comprises therapeutically 

effective amounts of irinotecan or a phannaceutically acceptable salt thereof.  

[00107] In a further embodiment, the therapeutic combination comprises therapeutically 

effective amounts oftopotecan 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 thereof.  
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[00109] In a further embodiment, the therapeutic combination comprises therapeutically 

effective amounts of trastuzumab deruxtecan or a pharmaceutically acceptable salt thereof.  

[00110] Ina further embodiment, the therapeutic combination comprises therapeutically 

effective amounts of or camptothecin or a pharmceuticallyacceptablesaltthereof.  

[00111] In a further embodiment, the therapeutic combination comprises therapeutically 

effective amounts of MRTX1133, 

[00112] In a further embodiment, the therapeutic combination comprises therapeutically 

effective amounts of44((1RS-3,diazabicyclo[3.2.1]octan3-y)-8-fluoro2-(((2R,7aS)-2

fluorohexahydro-1H-pyrrolizin-7a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5

ethynyilnaphthalen-2-ol; 4-(4-((1R,5S)-3,8-diazabicyclo[3.2,1]octan-3-yl)-8-fluoro-2-(((2R,7aS)

2-fluorohexahydro-1Hl-pyrrolizin-7a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5,6

difluoronaphthalen-2-ol; 4-(4-((1 R,5S)-3,8-diazabicyclo[3.2.I]octan-3-yl)-8-fuoro-2-((2R,7aS)

2-fluorohexahydro-1 -pyrrolizin-7a-yl)methoxy)pyriio[4,3-d]pyrimidin7-yl)-5

chloronaphthailen-2-ol; 4~(4-((R,5S)-3,8-diazabicyclo[3.2.1]octan-3-yl)-8-fluoro-2-(((2R,7aS)

2-fluorohexahydro-1-pyrrolizin-7a-yl)methoxy)pyrido[4,3-d]pyrimidinT-7-yl)-5-ethyl-6

fluoronaphthalen-2-ol; 4-(4-((1R,5S)3,8-diazabicyclo[3.2.1]octan-3-yl)-8-fluoro-2-(((2R,7aS)

2-fluorotetrahydro-1-H-pyrrolizin-7a(5H)-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5

ethylnaphthalen-2-ol; and 4-(4-((1R,5S)-3,8-diazabicyclo[3.2.1]octan-3-y)-8-fluoro-2

(((2R.,7aS)-2-luorohexahydro-1H-pyrrolizin-7a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl)-5

fluoronaphthalen-2-ol; or pharmaceutically acceptable salts thereof.  

[00113] In one embodiment, the KRas G12D MRTXI133 or a pharmaceutically 

acceptable salt thereof, is administered as a parenteral, oral, subingual, transdermal, topical., 

intranasal. intratracheal, intravenous or intrarectal formulation during a period of time. In one 

embodiment, the dose of MR.TX1133 adminitered comprises on or more of: about 10 mg, about 

25 mg, about 50 mg, about 75 mg, about 100 mg, about 150 mg, about 200 mg, about 250 mg, 

about 300 ng, about 350 mg, about 400 rg, about 450 mg, about 500 ig, about 600 g, about 

700 mg, about 800 mg, about 900 mg, about 1000 mg, about 1100 mg, about 1200 g, about 

1300 mg, about 1400 mg, about 1500 rg, about 1600 rg, about 1700 mg, about 1800 mg, about 

1900 mg and about 2000 mg. In one embodiment, MRTXI 133 is administered once a day (QD) 
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on a daily basis during a period of time. In one embodiment MRTX1133 is administered twice a 

day (BID) on a daily basis during a period of time.  

[00114] In one embodiment, itinotecan or irinotecan analog or a pharmaceutically 

acceptable salt thereof is intravenously administered in the amount of about 20 mg to about 500 

ug (e.g., about 20 rg to about 480 rg, about 20 rg to about 460 rg, about 20 rg to about 440 

rug, about 20mg to about 420 rg, about 20 rg to about 400rmg, about 20 mg to about 380 mg, 

about 20 rg to about 360 rg, about 20 mg to about 340 rg, about 20 mg to about 320rg, 

about 20 rg to about 300 mg, about 20 mg to about 280 mg, about 20 rg to about 260 mg, 

about 20 rg to about 240 rg, about 20 rg to about 220 rg, about 20 mg to about 200 mg, 

about 20 mg to about 180 rg, about 20 rg to about 160 rg, about 20 mg to about 140 mg, 

about 20 mg to about 120 rg, about 20 mg to about 100 mg, about 20 rg to about 80 mg, about 

20 rg to about 60 mg, about 20 mg to about 40 mg, about 40 rg to about 500 rg, about 40 mg 

to about 480 mg, about 40 rg to about 460 rg, about 40 mg to about 440 mg, about 40 mg to 

about 420 mg, about 40 rg to about 400 rg, about 40 rg to about 380rug, about 40 rg to 

about 360 mg, about 40 rg to about 340 mg, about 40mg to about 320 rg, about 40 rg to 

about 300 rg, about 40 rg to about 280 mg, about 40 rg to about 260 rg, about 40 ag to 

about 240 trg, about 40 mg to about 220 mg, about 40 rg to about 200 mg, about 40 rg to 

about 180 g, about 40 mg to about 160 mg, about 40 rg to about 140 mg, about 40 mg to 

about 120 mg, about 40 rg to about 100 rg, about 40 tg to about 80 rg, about40 ng to about 

60 mg, about 60 mg to about 500 mg, about 60 ag to about 480 rg, about 60 rg to about 460 

mug, about 60 rg to about 440 mg. about 60 rg to about 420 rg, about 60 mg to about 400 ag, 

about 60 rg to about 380 mg, about 60 rg to about 360 ng, about 60 rg to about 340 g, 

about 60 rg to about 320 rg, about 60 ag to about 300 mg, about 60 mg to about 280 mg, 

about 60 mg to about 260 rg, about 60 mg to about 240 mg, about 60 ag to about 220 mg, 

about 60 rg to about 200 rg, about 60 mg to about 180 rg, about 60 gto about 160 mg, 

about 60 mg to about 140 mg, about 60 mg to about 120 rg, about 60 mg to about 100 g, 

about 60 ng to about 80 mg, about 80 mg to about 500 mg, about 80rmg to about 480 ag, about 

80 rgto about 460 ag, about 80 mg to about 440 g, about 80 g to about 420 mg, about 80 

mg to about 400 1g, about 80 rg to about 380 mg, about 80 ag to about 360 mg, about 80 ag 

to about 340 rg, about 80 rg to about 320 rg, about 80 mg to about 300 ng, about 80 rg to 

about 280 ng, about 80 rg to about 260 rg, about 80 mg to about 240 mg, about 80 mg to 
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about 220 rg, about 80 rg to about 200 mg, about 80 mg to about 180 mg, about 80 rg to 

about 160 mg, about 80 mg to about 140 mg, about 80 ag to about 120 mg, about 80 rg to 

about 100 rg, about 100 rg to about 500 mg, about 100 rg to about 480 rg, about 100 rg to 

about 460 ug, about 100 mg to about 440 mg, about 100 rg to about 420 ug, about 100 g to 

about 400 mg, about 100 rg to about 380 mug, about 100 rg to about 360 ug, about 100 rg to 

about 340 rg, about 100 rg to about 320 rg, about 100rug to about 300 rg, about 100 ag to 

about 280 rg, about 100 rg to about 260 rg, about 100 rg to about 240 g, about 100 rg to 

about 220 rg, about 100 rg to about 200 mg, about 100 mg to about 180 rg, about 100 rg to 

about 160 mg, about 100 mg to about 140 rg, about 100 ug to about 120 rg, about 120 rg to 

about 500 rg, about 120 rg to about 480 rg, about 120 mag to about 460 rg, about 120 rg to 

about 440 rg, about 120 g to about 420 rg, about 120 rg to about 400 mg, about 120 mg to 

about 380 rg, about 120 rg to about 360 rg, about 120 rg to about 340 g, about 120 rg to 

about 320 ug, about 120 rg to about 300 mg, about 120 mg to about 280 rg, about 120 rg to 

about 260 mg, about 120 rg to about 240 mg, about 120 rg to about 220 mg, about 120 rg to 

about 200 mag, about 120 rg to about 180 rg, about 120 rg to about 160 rg, about 120 rag to 

about 140 rg, about 140 rg to about 500 rg, about 140 rg to about 480 g, about 140 rg to 

about 460 rg, about 140 mg to about 440 mg. about 140 rg to about 420rmg, about 140 rg to 

about 400 mg, about 140 rg to about 380 mg, about 140 rg to about 360 rg, about 140 g to 

about 340 mg, about 140 rg to about 320 mg, about 140 rg to about 300 mg,about 140 mg to 

about 280 rag, about 140 rg to about 260 rg, about 140 rg to about 240 rg, about 140 rg to 

about 220 rg, about 140 rg to about 200 rg, about 140 rg to about 180 ug, about 140 ig to 

about 160 rg, about 160 rg to about 500 rag, about 160 rg to about 480 rag, about 160 rg to 

about 460 mg, about 160 rg to about 440 rg, about 160 rg to about 420 mg, about 160 g to 

about 400 rg, about 160 mg to about 380 rg, about 160 rag to about 360 rg, about 160 mg to 

about 340 rg, about 160 rg to about 320 mg, about 160 rg to about 300 g, about 160 rg to 

about 280 rg, about 160 rg to about 260 mg, about 160 rg to about 240 mg, about 160 rg to 

about 220 rg, about 160 ig to About 200 mg, about 160 rg to about 180 mg, about 180 rg to 

about 500 rg, about 180 rg to about 480 ug, about 180 rg to about 460 mg, about 180 ag to 

about 440 mg, about 180 rg to about 420 rg, about 180 rg to about 400 rg, about 180 mg to 

about 380 mg, about 180 mg to about 360 mg, about 180 rg to about 340 rg, about 180 rg to 

about 320 rg, about 180 rg to about 300 mg, about 180 mg to about 280 mg, about 180 rg to 
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about 260 ug, about 180 rg to about 240 mg, about 180 rg to about 220 rg, about 180 mg to 

about 200 rg, about 200 ug to about 500 rg, about 200 rg to about 480 ng, about 200 ug to 

about 460 rg, about 200 rg to about 440 rg, about 200 rg to about 420 rg, about 200 rg to 

about 400 ug, about 200 rg to about 380 rg, about 200 rg to about 360 rg, about 200 rg to 

about 340 mg, about 200 rg to about 320 rg, about 200 mto about 300 g, about 200 ug to 

about 280 rg, about 200 ug to about 260 mg, about 200 rg to about 240 rg, about 200 rg to 

about 220 mg, about 220 rg to about 500 rg, about 220 rg to about 480 rg, about 220 ug to 

about 460 rg, about 220 rg to about 440 rg, about 220 tg to about 420 mg, about 220 mg to 

about 400 mg, about 220 rg to about 380 mg, about 220 rg to about 360 mg, about 220 ug to 

about 340 rg, about 220 rg to about 320 rg, about 220 ug to about 300 mg, about 220 rg to 

about 280 ug, about 220rug to about 260 mg, about 220 rg to about 240 g, about 240 rg to 

about 500 mg, about 240 ug to about 480 rg, about 240 mag to about 460 ug, about 240 rg to 

about 440 rg, about 240 ug to about 420 mg, about 240 mg to about 400 rg, about 240 rg to 

about 380 mg, about 240 rg to about 360 rg, about 240 ug to about 340 rg, about 240 rg to 

about 320 rg, about 240 mg to about 300 ug, about 240 rg to about 280 rg, about 240 ig to 

about 260 ig, about 260 rg to about 500 rg, about 260 rg to about 480 ug, about 260 rg to 

about 460 rg, about 260 rg to about 440 rg, about 260 rg to about 420 rg, about 260 ug to 

about 400 rg, about 260 rg to about 380 rg, about 260 mg to about 360 mg, about 260 ug to 

about 340 rg, about 260 rg to about 320 g, about 260 rg to about 300 ug, about 260 rg to 

about 280 mg, about 280 rmg to about 500 rg, about 280 rg to about 480 rg, about 280 rg to 

about 460 ug, about 280 rg to about 440 tg, about 280 rg to about 420 rg, about 280 ug to 

about 400 rg, about 280 mg to about 380 rg, about 280 rg to about 360 mg, about 280 ug to 

about 340 rg, about 280 rg to about 320 mg, about 280 rg to about 300 rg, about 300 rg to 

about 500 rg, about 300 rg to about 480 rg, about 300 rg to about 460 rg, about 300 rg to 

about 440 rg, about 300 rg to about 420 ug, about 300rg to about 400 mg, about 300 ug to 

about 380 rg, about 300 ug to about 360 mg, about 300 rg to about 340 rg, about 300 rg to 

about 320 ug, about 320 rg to about 500 ug, about 320 ug to about 480 g, about 320 rg to 

about 460 rg, about 320 ug to about 440 rg, about 320 rg to about 420 rg, about 320 rg to 

about 400 rg, about 320 rg to about 380 rg, about 320 rg to about 360 mg, about 320 g to 

about 340 mg, about 340 rg to about 500 rg, about 340 tug to about 480 rg, about 340 mto 

about 460 mg, about 340 rg to about 440 rg, about 340 mg to about 420mg, about 340 rg to 
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about 400 mg, about 340 mg to about 380 mg, about 340 mg to about 360 mg, about 360 mg to 

about 500 rg, about 360rug to about 480 rg, about 360 mg to about 460 mg, about360 rg to 

about 440 mg, about 360 mg to about 420rmg, about 360 mg to about 400 g, about 360 mg to 

about 380 mg,about 380 mg to about 500 rg, about 380 mg to about 480 mg, about 380 mg to 

about 460 rg, about 380 mg to about 440 tg, about 380 mg to about 420 rg, about 380 rg to 

about 400 mg, about 400rg to about 500 mg, about 400 mg to about 480 rg, about 400 tg to 

about 460 rg, about 400 mg to about 440 mg, about 400 rg to about 420 mg. about 420 rg to 

about 500 mg, about 420 mg to about 480 mg. about 420 mg to about 460 rg, about 420 mg to 

about 440mg, about 440 mg to about 500 mg, about 440 mg to about 480 g, about 440 mg to 

about 460 mg, about 460 mg to about 500 mg, about 460 mg to about 480 rg, about 480 mg to 

about 500 rg, about 25, about 50, about 75, about 100, about 150, about 200, about250, about 

300, about 350, about 400, about 450, or about 500 mg), over a period of time.  

[0015] In one embodiment, irinotecan is intravenously administered via 30- or 90-minite 

infusions of 125 mg/n2 weekly for four of every six weeks, or 350 mg/2 every three weeks.  

[00116] In another embodiment, irinotecan is intravenously administered via 30- or 90

minite infusions of less than 125mg/u2 weekly for four of every six weeks, or less than 350 

mg/n2 every three weeks.  

[00117] In one embodiment, irinotecan is intravenously infused as directed on the 

CAMPTOSAR @ product label.  

[00118] One skilled in the art will recognize that, both in vivo and in vitro trials using 

suitable, knownand generally accepted cell and/or animal models are predictive of the ability of 

a test compound ofthe combination or the combination to treat or prevent a given disorder.  

[00119] One skilled in the art will further recognize that human clinical trials including 

first-in-human, dose ranging and efficacy trials, in healthy patients and/or those suffering from a 

given disorder, may be completed according to methods well known in the clinical and medical 

arts

[00120] In some embodiments, the methods provided herein can result in a 1% to 99% 

(e.g., 1% to 98%, 1% to 95%, 1% to 90%, 1 to 85%1 to 80% 1% to 75% 1%to 70%, 1% to 
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65%, 1% to 60%, 1%to 55%, 1% to 50%, 1% to 45%, 1% to 40%, 1% to 35%, 1% to 30%, 1% 

to 25%, 1% to 20%, 1% to 15%, 1% to 10%, 1% to 5%, 2% to 99%, 2% to 90%, 2% to 85%, 2% 

to 80%, 2% to 75%, 2% to 70%,2% to 65%,2% to 60%, 2% to 55%,2% to 50%, 2% to 45%, 

2% to 40%, 2% to 35%, 2% to 303,2% to 25/, 2% to 20%, 2% to 15%, 2% to I0%, 2% to 5%, 

43 to 99%, 4% to 95%, 4% to 90%, 4% to 85%, 4% to 80N, 4% to 75%, 4% to 70%, 4%to 

65%, 4% to 60%, 4%to 55%, 4% to 50%, 4% to 45%, 4% to 40%, 4% to 35%, 4% to 30%, 4% 

to 25%, 4% to 20%, 4% to 15%, 4% to 10%. 6% to 99%, 6% to 95%, 6% to 90%, 6% to 85%, 

6% to 80%, 6% to 75%, 6% to 70%, 6% to 65%, 6% to 60%, 6% to 55%, 6% to 50%, 6% to 

45%, 6% to 40%, 6% to 35% 6% to 30%, 6% to 25%, 6% to 20%, 6% to 15%, 6% to 10%, 8% 

to 99%, 8% to 95%, 8% to 90%, 8% to 85, 8% to 80%, 83 to 75%, 8% to 70%, 8% to 65%.  

8% to 60%, 8% to 55%, 8% to 50%, 8% to 45%, 8% to 40%, 8% to 35%, 8% to 30%, 8% to 

25%, 8% to 20%, 8% to 15%, 10% to 99%, 10% to 95%, 10% to 90%, 10% to 85%, 10% to 

80%, 10% to 75%, 10% to 70%, 10% to 65%, 10% to 60%, 104 to 55%, 10% to 50%, 10% to 

45%, 10% to 40%, 10% to 35%, 10% to 30%, 10% to 25%, 10% to 20%, 10% to 15%, 15% to 

99%, 15% to 95%,15% to 90%,15% to 85%,15% to 80%, 15% to 75%,15% to 70%, 15% to 

65%, 15% to 60%, 15% to 55, 15% to 50%, 15% to 55%,153 to 50%,15% to 45%,15% to 

4034 15% to 35% 15% to 30%,15% to 25%, 15% to 20%, 20% to 99%,20% to 95%, 20% to 

90%, 20% to 85%, 20% to 80% 20% to 75%, 204% to 70%, 20% to 65%, 20% to 60%, 20% to 

55%, 20% to 50%,20% to 15%, 20% to 40%, 20% to 35%,20% to.30%, 20% to 25%, 25% to 

99%, 25% to 95%, 25% to 90%, 25% to 85%, 25% to 80% 25% to 75%, 25% to 703, 25% to 

65%, 25% to 60%, 25% to 554, 25% to 50%, 25% to 45%, 25% to 40%, 25% to 35%, 25% to 

30%30 to 99%,30% to 95%, 30% to 90%, 30% to 85%, 30% to 80%, 30% to 75%, 30 to 

70%, 30% to 65%, 30% to 60%, 30% to 55%, 30% to 50%, 30% to 45%, 30% to 40%, 30% to 

35%, 35% to 99%,35% to 95%, 35% to 90%, 35% to 85%,35% to 80%, 35% to 75%,35% to 

70% 35% to 65%, 353 to 60%, 35% to 55, 35% to 50%, 35% to 45%, 35% to 40%, 40% to 

99%, 40% to 95%, 40% to 90%, 403 to 85%, 40% to 80%, 40% to 75%, 40% to 70%, 40% to 

65%, 40% to 60%, 40% to 55%,40% to 60%, 403 to 55%, 40% to 50%, 40% to 45%, 45% to 

99%, 45% to 95, 45% to 95%, 45% to 90% 45% to 85%, 45% to 80%, 45% to 75%, 45% to 

703, 45% to 65%, 45% to 60%, 45% to 55%, 45% to 50%, 50% to 99%, 50% to 95%, 50% to 

90% 503 to 85%, 50% to 80%, 50% to 75%, 50% to 70%, 50% to 65%, 50% to 60%, 50% to 

55%, 55% to 99%, 55% to 95%, 55% to 904, 55% to 85%, 55% to 80%, 55% to 75%, 55% to 
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70%55% to 65%,55% to 60%, 60% to 99%, 60% to 95%, 60% to 90%, .60% to 85%, 60% to 

80%, 60% to 75%,60% to 70%, 60% to 65%, 65% to 99%,60% to 95%,60% to 90%,60% to 

85%,60% to 80%, 60% to 75%,60% to 70%,60% to 65%,70% to 99%, 70% to 95%,70% to 

90%,70% to 85%, 70% to 80%, 70% to 75%,75% to 99%,'75% to 95%, 75% to 90%,'75% to 

85%, 75% to 80%, 80% to 99%, 80% to 95%, 80% to 90%, 80% to 85%, 85% to 99%, 85% to 

95%, 85% to 90%, 90% to 99%, 90%to 95%, or 95% to 100%) reduction in the volume of one 

or more solid tumors in a patient following treatment with the combination therapy for a period 

of time between I day and 2 years (e.g., between I day and 22 months, between I day and 20 

months, between I day and 18 months, between I day and 16 months, between 1 day and 14 

months,between I day and 12 months, between 1 day and 10 months, between 1 day and 9 

months, between I day and 8 months, between 1 day and 7 months, between I day and 6 months, 

between 1 day and 5 months, between I day and 4 months, between I day and 3 months, 

between I day and 2 months, between I day and I month, between one week and 2 years, 

between 1 week and 22 months, between I week and 20 months, between 1 week and 18 months, 

between 1 week and 16 months, between I week and 14 months, between 1 week and 12 months, 

between 1 weekend 10 months, between I week and 9 months, between I week and 8 months, 

between 1 week and 7 months, between I week and 6 months, between I week and 5 months, 

between I week and 4 months, between I week and 3 months, between I week and 2 months, 

between I week and 1 month, between 2 weeks and 2 years, 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. between 2 weeks and 9 months, between 2 weeks and 8 months, between 2 weeks 

and months, between 2 weeks and 6 months, between 2 weeks and months, between 2 weeks 

and 4 months, between 2 weeksarid 3 months, between 2 weeks and 2 months, between 2 weeks 

and1 month, between I month and 2 years, between I month and22 months, between I month 

and 20 months, between I month and 18 months, between 1 month and 16 months, between 1 

month and 14 months, between I month and 12 months, between I month and 10 months, 

between I month and 9 months, between I month and 8 months, between I month and 7 

months, between I month and 6 months, between I month and 6 months, between I month and 5 

months, between I month and 4 months, between I month and 3 months, between I month and 2 

months, between months and 2 years, between 2 months and 22 months, between 2 months and 
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20months,between2monthsand 18 months, between 2 months and 16 months, between 2 

months and 14 months, between months and 12 months, between months and 10 months, 

between 2 months and 9 months, between 2 months and 8 months, between 2 months and 7 

months, between 2 months and 6 months, or between 2 months and 5 months, between 2 months 

and 4 months, between months and 2 years, between 3 months and 22 months,between3 

months and 20months, between 3 months and 18 months, between months and 16 months, 

between 3 months and 14 months, between 3 months and 12 months, between 3 months and 10 

months, between 3 months and 8 months, between 3 months and 6 months, between 4 months 

and 2 years, 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 years, between 6 months and 

22months, between 6 months and 20 months, between 6 months and 18 months, between 6 

months and 16 months, between 6 months and 14 months, between 6 months and 12 months, 

between 6 months and 10 months, or between 6 months and 8 months) (e.g., as compared to the 

size of the one or more solid tumors in the patient prior to treatment).  

[00121] The phrase "time of survival" means the length of time between the identification 

or diagnosis of cancer (e.g., any of the cancers described herein) in amarnnimal 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 mammal having cancer are described herein, 

[00122] In some embodiments, any of the methods described herein can result in an 

increase (eg., a 1% to 400%, 1% to 380%, 1% to 360%, 1% to 340%, 1% to 320%, 1% to 300%, 

1% to 280%, 1% to 260%, 1% to 240%, 1% to 220%, 1% to 200%, 1% to 180%, 1% to 160%, 

1% to 140%, 1% to 120%, 1% to 100%, 1% to 95%, 1% to 90%, 1% to 85%, 1% to 80%, 1% to 

75%, 1% to 70%, 1% to 65%, 1% to 60%, 1% to 55%, 1% to 50%, 1% to 45%, 1% to 40%, 1% 

to 35%, 1% to 30%, 1% to 25%,1% to 20%, 1% to 15%, 1% to 10%, 1% to 5%, 5% to 400%, 

5% to 380%, 5% to 360%, 5% to 340%, 5% to 320%, 5% to 300%, 5% to 280%, 5%to 260%, 

5% to 240%,5%to 220%, 5% to 200%, 5% to 180%, 5%to 160%,5% to 140%, 5%to 120%, 

5% to 100%, 5% to 90%, 5% to 80%, 5% to 70%, 5% to 60%. 5% to 50%, 5% to 40%,5% to 

30%,5% to 20%, 5% to 10%, 10% to 400%, 10% to 380%, 10% to 360%, 10% to 340%, 10% to 
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320%, 10% to 300%, 10% to 280%, 10% to 260%, 10% to 240%, 10% to 220%. 10% to 200%, 

10% to 180%, 10% to 160%, 10% to 140%, 10% to 120%, 10% to 100% 10% to 90%. 10% to 

80%, 10% to 70%, 10% to 60%, 10% to 50%, 10% to 40%, 10% to 30%, 10% to 20%, 20% to 

400%, 20% to 380%, 20% to 360%, 20% to 340%, 20% to 320%. 20% to 300%, 20% to 280%, 

20% to 260%, 20% to 240%, 20% to 220%, 20% to 200%, 20% to 180%, 20% to 160%, 20% to 

140, 20% to 120% 20% to 100%, 20% to 90%, 20% to 80%, 20% to 70%, 20% to 604, 20% 

to 50%, 20% to 40%, 20% to 30%, 30% to 400%, 30 to 380%, 30% to 360%, 30% to 340%, 

30% to 320%, 30% to 300%, 303 to 280%, 30% to 260%, 30% to 240%, 30% to 220%, 30% to 

200%, 30% to 180%, 30% to 160%, 30% to 140%, 30% to 120%, 30% to 100%, 30% to 90%, 

30% to 80%,30% to 70%,30% to 60%,30% to 50%, 30% to 404, 40% to 400%, 40% to 380%, 

40% to 360%, 40% to 340%, 40% to 320%, 40% to 300%,40% to 280%,40% to 260%, 40% to 

240%, 40% to 220%, 40% to 200%, 40% to 180, 40% to 160, 40% to 140X, 40% to 120%, 

40% to 10034,40% to 90%, 40% to 80%, 40% to 70% 40% to 60%, 40% to 50%, 50% to 400%, 

50% to 380%, 50% to 360%, 50% to 340%, 50% to 320%, 50% to 300%, 50% to 280%, 50% to 

260%, 50% to 240%, 50% to 220%, 50% to 200%, 50% to 180%, 50% to 160%, 50% to 140%, 

50% to 140%, 50% to 120%, 50% to 100%, 50% to 90%, 50% to 80%, 50% to 70%, 50% to 

60%, 60% to 400%, 60% to 380%, 60% to 360%, 60% to 340%, 60% to 320%, 60% to 300%, 

60% to 280, 60% to 260%, 60% to 240%, 60% to 220%, 60% to 200%, 60% to 180%, 60% to 

160, 60% to 140%, 60% to 120%, 60% to 100%, 60% to 90%, 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%, 70% to 240%, 70% to 220%, 704 to 200%, 70% to 180%, 70% to 160%, 

70% to 140%, 70% to 120%, to 100%, 70% to 90%, 70% to 80%, 80% to 400%, 80% to 380%, 

803 to 360%, 80% to 340%, 80% to 3204, 80% to 300%, 80% to 280%, 80% to 260%, 80% to 

24034 80% to 220%. 80% to 200%, 80% to 180%, 80% to 160%, 80% to 140%, 80% to 120%, 

80% to 100%, 80% to 90%, 90% to 400%, 90% to 380%, 90% to 360%, 90% to 340%, 90% to 

320%, 90% to 300%, 90% to 280%, 90% to 260%, 90% to 240%, 90% to 220%, 90% to 200%, 

90% to 180%, 90% to 160%, 90% to 140%, 90% to 120%, 90% to 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% to 180%, 100% to 160%, 100% 

to 140%, 100% to 120%, 120% to 400%, 120% to 380%,120% to 360%, 120% to 340%,120% 

to 320%120% to 300%, 120% to 2804, 120% to 260%, 120% to 240%, 120% to 220%,120% 
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to 200%, 120% to 180%, 120% to 160%, 120%to 140%, 140% to 400%, 140% to 380%, 140% 

to 360%, 140%to 340%, 140% to 320%, 140% to 300%. 140% to 280%, 140% to 260%,140% 

to 240%, 140% to 220%, 140% to 200%, 140% to 180%.140% to 160%,160% to 400%, 160% 

to 380%,.160% to 360%, 160% to 340%,160% to 320%, 160% to 300%, 160% to 280%160% 

to 260%, 160% to'240%, 160% to 220%,160% to 200%, 160% to 180%, 180% to 400%, 180% 

to 380%, 180% to 360%,180% to 340%, 180% to 320%, 180% to 300%., 180% to 280%, 180% 

to 260%,180% to 240%, 180% to 220%, 180% to 200%, 200% to 400%,200% to 380%, 2100% 

to 360%, 200% to 340%, 200% to 320%, 200% to 300%, 200% to 280%, 200% to 260%, 200% 

to 240%, 200% to 220%. 220% to 400%, 220% to 380%, 220% to 360%, 220% to 340%, 220% 

to 320%.220% to 300%, 220% to 280%, 220% to 260%,220% to 240%,240% to 400% 240% 

to380%,240% to 360%,'240% to 340%,240% to 320%,240% to 300%.240% to 280%,240% 

to 260%, 260% to 400%,260% to 380%, 260% to 360%, 260% to340%, 260% to320%,260% 

to 300%,260% to 280%, 280% to 400%,280% to 380%,280% to 360%, 280% to 340%, 280% 

to 320%, 280% to 300%, 300% to 400%, 300% to 380%, 300% to 360%, 300% to 340%,. or 

300% to 320%) in the time of survival of the patient (e.g as compared to a patient having a 

similar cancer and administereda different treatment or not receiving a treatment).  

[00123] In some embodiments of any ofthe methods described herein, before treatment 

with the compositions or methods ofthe invention, the patient was treated with one or more of a 

chemotherapy, a targeted anticancer agent, radiation therapy, and surgery, and optionally, the 

prior treatment 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 chemotherapeutic agent, and optionally, the patient has been previously determined to be 

non-responsive to treatment with the platinum-hased hemotherapeiciagent;and/or the patient 

has been treated with a kinase inhibitor, and optionally, thc prior treatment with the kinase 

inhibitor was unsuccessful; and/or the patientwas treated with one or more other therapeutic 

agent(s).  

KI'YS 

[00124] The present invention also relates to, and/or provides, a kit comprising irinotecan 

or irnotecan analog or a pharnaceutically acceptable salt thereof, and the KRas G12D inhibitor 
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compound MRTX1133 or MRTX1133 analog or a pharmaceutically acceptable salt or a 

pharmaceutical composition thereof, for use in treating a cancer.  

[00125] 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 GI2D 

inhibitor compound MRTX1133 or MRTX1133analog or a pharmaceutically acceptable salt or a 

pharmaceutical composition thereof, in an amount effective to inhibit proliferation of cancer 

cells, particularly KRas G12D-expressing cancer cells, ina subject. The kit in somre 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.  

[00126] The following Examples are intended to illustrate further certain embodiments of 

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

EXAMPLE A 

In Vivo Models for Examination of KRas G12D inhibitor Plus Irinorecan Combinations 

[00127] Immrunocompromised nude/nude mice are inoculated in the right hind flank with 

cellsbharboring aKRasG12D mutation. When tumor volumes reach between 200 - 400 rnmh 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 is administered a twice daily singleagent dose of 

the KRas G12D inhibitor at a concentration that yields a maximal biological effect or a less than 

mnaximal biological effect, depending on the cell line and the single agent activity, that does not 

result in complete tumor regression. Thesecond group, depending on cell line, may be 

administered a twice daily for'2 sequential days followed by 5 days off, the KRas G12D inhibitor 

at a concentration that yields a maximal biological effect ora less than maximal biological effect, 

depending on the cellline and single agent activity, that does not result in complete tumor 

regression. Thethird group is administered a single agent dose of irinotecan at a concentration 

that yields a maximal biological effect or a less than maximal biological effect, depending on the 

cel Iline and the single agent activity, that also does not result in complete tumor regression. The 

fourth group is administered the single agent dose of the K.Ras G12D inhibitor using the twice 

daily for'2 sequential days followed by 5 days off schedule in combination with the single agent 

dose ofIrinotecan. The treatment period varies from cell line to cell line but typically is between 
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15-22 days. Tumor volumes are measured using a caliper every two --- three days and tumor 

volumes are calculated by the formula: 0.5 x (Length x Width) 2 . A greater degree of tumor 

growth inhibition for the combination in this model demonstrates that the combination therapy is 

likely to have a clinically meaningful benefit to treated subjects relative to treatment with only a 

KRas G12D inhibitor.  

[00128] 25 nude/nude micewere inoculated in the right hind limb with 5 x I16 LS180 

cells. 20 nude/nude mice were inoculated in the right hind limb with 5 x 106 Pan 02.03cells.  

20nude/nude mice were inoculated in the right hind limb with 5 x 106 SNU-1033 cells. For all 

models, when tumor volume reached-~200 - 400 mm] (Study Day 0), 5 Tice in each of the 

groups were administered i.p.: vehicle only (10% captisol in 50mM citrate buffer, pH 5.0), 30 

mg/kg of KRas G12D inhibitor MRTXI133 (10% Captisol in 50 mM citrate buffer, pH 5.0), 100 

mg/kg Irinotecan(saline vehicle),or30mg/kgof KRasGl2D inhibitorMRTX1133 and 100 

mg/kg ofIrinotecan. MRTXI133 was treated either i.p. twice daily for the duration of the study 

or ijp. twice daily for 2 consecquetive days followed by days off, rinotecan was dosed i.p. once 

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

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

provided below.  

EXAMPLE B 

KRas G121) inhibitor MRTX1133 in Combination with Irinorecan 

(LS1U'O Colon Cancer Cellinmel 

[00129] 25 nude/nude iice were inoculated with LS180 cells in the hindrightflank.  

When the tumors reached - 250mm 3 five treatment groups were established with 5 mice per 

group. The results of this study areprovided in Table I: 

Table :Average Tumor Voumes (minm) ofnude/nude Tumor Bearing Mice Treatedwith Single 

Agents andin Combination 

Study Day Vehicle BID MRTX1133 MRTX1133 Irinotecan Irino + 
Daily 30mg/kg 30mg/kg 100mg/kg MRTX1133 

BID Daily BID Q7D 2x/week 
2x/week 

44



WO 2023/059600 PCT/US2022/045625 

1 268841 268.94 272 338 2 579 60 278622 

4 601218 418.808 570528 430938 347,424 

8 1089.326 593.71 1134,668 4909 447.342 

11 1738.074 808.808 1439.9 5949 493.694 

15 196054 11899832 653.082 554.318 

[00130] As shown in Table 1, the administration of MRTX1133 as a single agent dosed 

twice daily exhibited 45% tumor growth inhibition while IRTX1133 dosed twice daily for 2 

consecutive days exhibited 4% tumor growth inhibition at day 15 dependingondosingregimen.  

The combination of MRTX1133 and irinotecan resulted in a83% tumor growth inhibition at day 

15. See.Fig.1.  

EXAMPLE C 

KRas G12D inhibitor MRTX133 in Combination with Irinorecan 

(PANC0203 PancreaticCancer Cell Linel 

[00131] 20nude/nudemicewereinoculatedwith Panc 02.03 cells in the hind right flank.  

When the tumors reached ~ 300mm 3 four treatment groups were established with 5 mice per 

group. The results of this study are provided in Table 2 

Table 2: Average Tumor Volumes (mn3) of nude/nude Tumor Bearing Mice Treated with Single 

Agents and in Combination 

Study Day Vehicle BID Daily MRTX1133 Irinotecan Irno + MRTX1133 

30mg/kg BID 100mg/kg Q7D 2x/week 
2x/week 

1 328.896 329.18 32715 327354 

4 446.116 265.246 369.406 299.040 

8 544424 386,354 372.346 312.220 

ii647.874 392.042 402.3941 296.390 
15 786.634 480.434 408.086 ~ 283,703 

18 927.746 496.496 392.356 278697 

22 1113.464 549.618 381,028 296.417 

[00132] As shown in Table 2, the administration of MRTX1133 as a single agent 

exhibited 72% tumor growth at day 22. The combination of MRTX133 and irinotecan resulted 

in a -9% tumor regression at day 22. See Fig. 2.  
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EXAMPLE D 

KRas G121) inhibitor MRTX 133 in Combination with Irinorecan 

jNUC31 Rectal Cancer (ell Line) 

[00133] 20 nude/nude mice were inoculated with SNUI033 cells in the right hind flank 

When tumors reached ~ 300mm3 four treatment groups were established with 5 mice per group.  

The results of this study are provided inf able 3: 

Table 3: Average Tumor lYumies (mm 3 ) of nudenude Tumor Bearing MAice Treated with Single 

Agents and in Combination 

Study Day VehicleBIDDaily MRTX1133 Irinotecan rino+MRTX1133 
30mg/kg 100mg/kg Q7D 2x/week 
2x/week 

294,992 298.92 306.118 310,004 

5 487128 336.336 458.222 356.884 

8 560.436 431.99 454.256 365,158 
12 727.846 468.892 476,136 348,536 

15 826.37 529.222 526.648 319.35 

19 1054.748 643.516 596.814 299.074 

22 1225.776 703.368 630.514 279.864 
26 1287.22 802.69 641.502 249,116 

29 1350.962 838.708 632.96 205048 

33 1435.752 895,918 642.344 129.1 

[00134] Asshown in Table 3, the administration ofMRI X1133 as a single agent 

exhibited 47% tumor growth inhibition at day 33. The combination of MRTXI133 and 

irinotecan resulted ina -58% tumor regression at day 33. See Fig, 3.  

EXAMPLE E 

KRas G12D inhibitor MRTX1133 in Combination with Gemcitabin, and in Combination 

with Gemeitabine/nP 

(SNUI3PAN92Q3 and L518) Cancer CeU ines) 

[00135] For each cell line (SNU1033 , PANC0203 and LS180, and for each combination 

MRTXI133 + gemcitabine, and MRTX1133 + gencitabine/nP): 20 nude/nude mice are 

inoculatedwith cells in the right hind flank When tumors reach - 300mm' four treatment groups 
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aree established with 5 mice per group. The results of this study are generated and provided in a 

table to generated.  

[00136] These results demonstrate that the combination therapy resulted in greater amount 

of tumor growth inhibition compared to either single agent alone demonstrating enhanced in vivo 

anti-tumor efficacy of the combination against KRas G12D expressing cancer.  

[00137] While the invention has been described in connection with specific embodiments 

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 such departures from 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 hereinbefore set forth, and as follows in the scope of the 

appended claims.  
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WHAT IS CLAIMED IS: 

1 Amethod of treating cancerin a subject in need thereof, comprising administering to the 

subjectatherapeuticallyeffective amount of a combination a KRas G12D inhibitor or a 

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 (G12r inhibitor or salt is selected from: 

MRTX1133: 4-(4-((IR,5S)-3,8-diazabicyclo[3.2.1]otan-3-yl)-8 -fluoro-2-(((2R,7aS)-2

fluorohexahydro-IH-pyroiizin-7a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yi)-5-ethynyl-6

fluoronaphthalen-2-ol; 4-(4-(( R,S-8diazaicyclo3.]octan-3-yi)-8-fluoro-2-(((2R,7aS)

2-fluorohexahydro-1H-pyrrolizin-7a-yl)mcthoxy)pyrido[4,3-d]pyrimidin-7-yl)-5

ethynyinaphthalen-2-ol;4-(4-((IR,S)-,8-diazabicyclo[3.2.1]octan-3-yl)-8-fluoro-2

(((2R7aS)-2-fluorohexahydro-l.H-pyrroizin-7a-yl)methoxy)pyrido[4.3-djpyrimidin--y-5,6

difluoronaphthalen-2-ol; 4-(4-((1R,S)-3,8-diazabicyo[3.2.1]octan~-3-yl)-.8-fluoro-2

(((2R,7aS-florhexahydro-1H-pyrroizin-7a-yl)methoxy)pyrido[4,3-d]pyrimidin-7-yl-5

chloronaphthaien~2-oi; 4-(4-((1R,S)-.3,8-diazabicyclo[3.2.1]octan-3-yl)-8-fluoro-2-(((2R,7aS)

2-fluorohexaydro-1IH-pyroliin-7a-y)methoxy)prido[4,3-d]pyrinidin-7-l--ethy-6

fluoronaphthalen-2-ol;4-(4-((1R,5S)-8-diazabicyclo[3.2.1]octan-3-yl)-8-fuoro-2-(((2R;7aS)~ 

2-fluorotetrahydro-I H-pyrrolizin-7a(5H)-yi)methoxy)pyrido[43-d]pyrimidin-7-y)-5

ethylnaphthalen-2-ol;and 4-(4-((1R,5S)-3,8-diazabicyclo[3.2.I]octan-3-yl)-8-fluoro-2

(((2R,7aS)-.2-.fluorohexahydro-1lH-pyrrolizin-.7a-yli)methoxy)pyrido[4,3-d]pyrimidin--il)-5

fluoronaphthalen-2-o; and a pharmaceutically acceptable salt thereof, and where the cytotoxic 

compound is irinotecan.  
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3. The method ofclaim1, wherein the.KRas G12D inhibitor is MRTX133, 

H 
N 

F N 

N N 

N C) ~ 
N 

F 

OH F 

or a pharmaceutically acceptable salt thereof, and the cytotoxic compond is irinotecan.  

4. The method of according to any one of claims 1-3, wherein the KRas G12D inhibitor or 

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 K.Ras G12D inhibitor or 

salt, and the cytotoxic compound, are administered on different days.  

6. The methodaccording to any one of claims 1-5, wherein the KRas G12D inhibitor or salt 

is administered at a maximum tolerated dose.  

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

administered at a maximum tolerated dose.  

8. The method according to any one of claims 1-5, wherein the KRas (121) inhibitor or salt, 

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

9. The method according to any one of claims 1-5, wherein the KRas G12D inhibitor or salt 

is administered at below maximum tolerated lose.  

10. The method according to any one of claims 1-5, wherein the cytotoxic compound is 

administered at below maximum tolerated dose.  

11. The method according to any one of claims 1-5, wherein the KRas (312D inhibitor or salt, 

and the cytotoxic 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 

around ofthe combination of the K.Ras G12D inhibitor or salt and the cytotoxic compound 

results in an increased 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 stable diseasein the subjects relative to treatment with only the KRas 

GI 2D inhibitor or salt.  

13. The method according ko any one of claims 1-11,wherein the therapeutically effective 

amount of the combination of the KRas G12D inhibitor or salt, and the cytotoxic compound, 

results in an increased 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 stable diseasein the subjects relative to treatment with only the cytotoxic 

compound, 

14. A pharmaceutical composition comprising a therapeutically effective amount of a 

combination ofa KRas G12D inhibitor or pharmaceutically acceptable salt thereof, and a 

cytotoxic compound selected from irinotecan, topotecan, belotecan, trastuzumab deruxtecan and 

camptothecin or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable 

excipient.  

15. The composition of claim 14, comprising MRTX1133: 

H 
N.  

F N 

N 

F 

OsF 
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or a pharmaceutically acceptable salt thereof, irinotecan, and a pharmaceutically acceptable 

excipient.  

16. A method of method for inhibiting KRas G12D activity in a cell, comprising contacting 

the cell inwhich inhibition of KRas G12Dactivity is desiredwith an effective amount of a 

combination a K-Ras GI2D inhibitor or a pharmaceutically acceptable salt thereof, and a 

cytotoxic compound selected from irinotecan, topotecan, belotecan, trastuzumab deruxtecan and 

camptothecin or a pharmaceutically acceptable salt thereof 

17. The method of claim 16, wherein the K-Ras G121) inhibitor is NRfTXI133: 

H 
N 

F N 

N N 

6H F 

and pharmaceutically acceptable salts thereof and the cytotoxic compound is irinotecan.  

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

sensitivity ofcancer cells to the KRas G12D inhibitor.  

19. A method for increasing the sensitivity of a cancer cell to the KRas G12D inhibitor 

comprising administering to a subject undergoing KRas 121) treatment with an effective 

amount of a combination the KRas G12D inhibitor MRTX1133: 
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N 

F 

NN 

N 

or a pharmaceutically acceptable salt thereof and irinoecan wherein the irinotecan increases the 

sensitivity of the cancer cell to the KRas GI2D inhibitor.  

20. The method according to any of claims 1-19. wherein the therapeutically effective 

amount of the K.Ras G12D inhibitor in the combination is between about 0.01 to 100 mg/kg per 

day.  

21. The method of claim 20, wherein the therapeutically effective amount of the KRas GIl2D 

inhibitor in the combination is between about 0.1 to 50 mg/kg per day.  

22. The method according toany of claims 1-21,wherein the therapeutically effective 

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

23. The method of claim 22, wherein the therapeutically effective amount of irinotecan in the 

combination is between about 0.1 to 50 mg/kg per day, 

24. The method according to any one of claims 1-13 and 16-23,'wherein the cancer is 

selected from the group consisting of Cardiac: sarcoma (angiosarcoma,librosarcoma, 

rhabdomyosarcoma, liposarcoma), myxoma, rhabdomyoma, fibroma, lipoma and teratoma; 

Lung: bronchogenic carcinoma (squamous cell, undifferentiated small cell, undifferentiated 

large cell, adenocarcinoma), alveolar (bronchiolar) carcinoma, bronchial adenoma, sarcoma, 

lymphoma, chondroniatous hamartoma, mesothelioma; Gastrointestinal: esophagus (squamous 

cell carcinoma, adenocarcinoma, leioniyosarcoma, lymphoma), stomach(carcinnma, 

lymphoma, leiornyosarcoma), pancreas (ductal adenocarcinoma, insulinoma, glucagonoma, 

gastrinoma, carcinoid tumors, vipoma), small bowel (adenocarcinoma, lymphoma, careinoid 
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tumors, Kaposi's sarcoma, leiomyoma, hemangioma, lipoma, neurofibroma, fibroma), large 

bowel (adenocarcinoma, tubular adenoma, villous adenoma, hamartorna, leiomyoma); 

Genitourinary tract: kidney (adenocarcinoma, Wilm's tumor (nephroblastoma), ymphoma, 

leukemia), bladder and urethra (squamous cell carcinoma, transitional cell carcinoma, 

adenocarcinoma), prostate (adenocarcinoma, sarcoma), testis (seminoma, teratoma, embryonal 

carcinoma, teratocarcinoma, choriocarcinoma, sarcoma, interstitial cell carcinoma, fibroma, 

fibroadenoma, adenomatoid tumors, lipoma); Liver: hepatoma (hepatocellular carcinoma), 

cholangiocarcinoma, hepatoblastoma, angiosarcoma,hepatoceilularadenoma,hemangioma; 

Biliary tract: gall bladder carcinoma, ampullary carcinoma, cholangiocarcinoma; Bone: 

osteogenic sarcoma (osteosarcoma), fibrosarcoma, malignant fibrous histiocytoma, 

chondrosarcomna, Ewing's sarcoma, malignant lymphoma reticulumm cell sarcoma.),multiple 

myeloma, malignant giant cell tumor chordoma, osteochronfroma (osteocartilaginous 

exostoses), benign chondromra, chondroblastoma, chondromnyxofibroma, osteoid osteomna. and 

giant cell tumors; Nervous system: skull (osteoma, hemangioma, granuloma, xanthoma, osteitis 

deformans),meninges(menigioma, meningiosarcoma, gliomatosis), brain (astrocytoma, 

medulloblastoma, glioma, ependymoma, germinoma (pinealoma), glioblastoma multiform, 

oligodendroglioma, schwannoma, retinoblastoma, congenital tumors), spinal cord 

neurofibroma, meningioma, glioma, sarcoma); Gynecological: uterus (endometrial 'carcinoma 

seriouss cystadenocarcinoma, mucinous cystadenocarcinoma, unclassified carcinoma), 

granulosa-thecal cell tumors, Sertoli-Leydig cell tumors, dysgerminoma, malignant teratoma), 

vulva (squamous cell carcinoma, intraepithelial carcinoma, adenocarcinoma, fibrosarcoma, 

melanoma), vagina (clear cell carcinoma, squamous cell carcinoma, botryoid sarcoma 

(embryonal rhabdomyosarcoma), fallopian tubes (carcinoma); Hematologic: blood (mycloid 

leukemia (acute and chronic), acute lymnphoblastic leukemia, chronic lymphocytic leukemia, 

myeloproliferative diseases, multiple myeloma, myclodysplastic syndrome), Hodgkin's disease, 

non-Hodgkin's lymphoma (malignant lymphoma); Skin: malignant melanoma, basal cell 

carcinoma, squamous cell carcinoma, Kaposi's sarcoma, moles dysplastic nevi, lipomna, 

angioma, dermatofibroma, kelids, psoriasis; and Adrenal glands: neuroblastoma.  

25. The method of claim 23, wherein the cancer wherein the cancer is a KRas G12D

associated cancer.  
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26, The method of claims 23, wherein the cancer is pancreatic, colorectal, endrometrial and 

non-sinall cell lung cancer.  

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

KRas G12 1)cancer in a subject.  

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

administration of the pharmaceutical compositionss.  
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FIGURE 1

LS180 (KRAS G12D colorectal cancer xenograft)
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FIGURE 2

Panc0203 Efficacy (KRAS G120 pancreatic cancer xenograft)
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FIGURE 3

SNU-1033 Efficacy (KRASG12D colorectal cancer xenograft)
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