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CHECKPOINT KINASE 1 INHIBITORS FOR POTENTIATING DNA DAMAGING
: AGENTS
FIELD OF THE INVENTION
0001} The present invention relates 1o a CHK1 inhibitor for administration to a

patient with cancer for potentiating a DNA damaging agent.

DESCRIPTION OF THE STATE OF ART

[0002] Checkpoint kinase | (“CHKI1") is a serine/threonine kinase. CHKI regulates
cell-cycle progression and is a main factor in DNA—damﬁge response within a cell. CHKI
inhibitors have been shown to sensitize tumor cells to a variety of genotoxic agents, such as
chemotherapy and radiation. (Tse, Archie N., ¢t al., “Targeting Checkpoint Kinase 1 in
Cancer Therapewtics,” Clin. Cancer Res. 13(7) (2007) 1955-1960). It has been observed that

many tumors are deficient in the G1 DNA damage checkpoint pathway, resulting in the

reliance on S and G2 checkpoints to repair DNA damage and survive. (Janetka, James W, ei
al.,, “Inhibitors of checkpoint kinases: From discovery to the clinic.” Drug Discovery &
Development Vol, 10, No. 4 (2007) 473-486). The S and G2 checkpoints are regulated by
CHKI. Inhibition of CHKI has been shown to can'cef the S and G2 checkpoints, thereby
impairing DNA repair and resuiting in increased tumor cell death, However, non-cancerous
cells have a functioning G checkpoint, allowing for DNA repair and survival. .
10003 Checkpoint kinase 2 (“*CHK2") is also a serine/threonine kinase. CHK2's
functions are central to the induction of cell cycle arrest and apoptosis by DNA damage.
{Ahn, Jinwoo, et al., “The Chk2 protein kinase.” DNA Repaic 3 (2004) 1039-1047). CHK2
is activated in response to genotoxic insults and propagates the checkpoint signal along
several pathways, which eventually causes cell-cycle arrest in the G1, S and G2/M phases,
activation of DNA repair, and apoptotic cell death. (Barnek, Jiri, et al., “CHK2 Kinase - A
Busy Messenger.” Nature Reviews Molecular Cell Biology. Vol. 2(12) (200]) 877-886).

Cancer cells often lack one or more ‘gcnomc-inregrity checkpoims, so inhibition of CHK2
could make tumor cells selectively more sensitive to anti-cancer therapies, such'as y-radiation
or DNA-damaging drugs. Normal cells would still activate other checkpoints and recover,
while cancer cells deprived of checkpoints would be more likely to die. It has been
demonstrated that a peptide-based inhibitor of CHK2 abrogated the G2 checkpoint and
sensitized p33-defective cancer cells to DNA damaging agems. (Pommier, Yves, et al.,
“Targeting Chk2 Kinase: Molecular Interaction Maps and Therapeutic Rationale.” Current

Pharmaceutical Design, Vol. [}, No. 22 (2005) 2855-2872).
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|0004] CHK| inhibitors are known, see for example, International Publication WO
2009/004329, International Publication WO 2008/012635, International Publication WO
2007/090493, Intemational Publication WQ 2007/090494, International Publication WO
2006/106326, Intermnational i’ub!icat.ion WO 2006/120573, International Publication WQ
20057103036, International Publication WO 2005/066163 and International Publication WO
03/028724. ‘
jOCOS| CHK1 inhibitors include SCH$00776, PF-00477736, AZD7762, XL844 (see
2008 EORTC Poster #395 [hup:/Awww.exelixis.com/eorte/posters'fEORTCO8_395_XL844-
002.pdf}]), IC-83, and CHIR-I?A {see Tse, Archie N., er al. "CHIR-124, a Novel Potent
Inhibitor of Chkl, Potentiates the Cytotoxicity of Topoiso;ncrasc | Poisons /n vitre and In
vivo," Clin. Cancer Res. 13(2) (2007) pp. 591-602). '
|0006] United States Provisional Patent Application 61/052,926 describes compounds
inctudin g (R)-N-(4-(3-aminopiperidin-1-yl}-5-bromo-1 H-pyrrolof2,3-b]pyridin-3-yhnicotin-
amide (hereinafter “Compound 1”) and (R)—N—(‘4-(3-aminopiperidin~I-yl)-S—bromo-lH-.
pyrrolo[2,3-blpyridin-3-yDisobutyramide (hereinafter “Compound 27), (R)-N-(5-bromo-4-(3-
(methylamino)piperidin- { -yl)- |H-pyrrolo{2.3-b]pyridin-3-yDnicotinamide (hereinafter
"Compound 3"), (R)-N-{(4-(3-aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-b]pyridin-3-yl)-
S-methylnicotinamide (llerc.ilugiicr "Compound 4"), -(R)-N-(4-(3-aminopipcridin-l-yl)-S-
bromo-1 H-pyrrolo[2,3-b]pyridin-3-yl)cyclopropanecarboxamide  (hereinafter "Compound
3", {R)-N-{4-(3-aminopiperidin-1-y})-5-bromo- | H-pyrrolo[2,3-b]pyridin-3-yl)-3-methyl-
butanamide (hereinafier "Compound 6"), and (R)-N-(4-(3-aminopiperidin-1-yl}-5-bromo- 1 H-
pyrrolo[2,3-b]pyridin-3-yl)-2-cyclopropylacetamide (hereinalter "Compound 7).
Compounds 1, 2, 3, 4, 5. 6 and 7 (collectively the "926 CHK1 Inhibitors") are CHK!I

inhibitors.

|0007) CHK 1 inhibitors have been tested as therapeutics for the treatment of diseases.
SUMMARY OF THE INVENTION

[0008] Surprisingly, it has been found that administering two or three doses of a

CHK inhibitor 24 hours afler a DNA damaying agent has been administered to a patient
with cancer, potentiates the DNA damaging agent.

[0009] In one aspect, the present invention relates 1o a CHKI] inhibitor for
administration to a patient with cancer for polentiating a DNA damaging agent, wherein the

administration of the CHK I inhibitor follows the administration of a DNA damaging agent.
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|0010} Another aspect of the present invention provides a CHKI inhibitor for
administration (o a patient with cancer for potentiating a DNA damaging ageni, wherein the
administration of the CHK 1 inhibitor follows the administration of the DNA damaging agent,
wherein the CHK | inhibitor is administered in two doses, the first dose of the CHK 1 inhibitor
is administered one day after the DNA damaging agent, and the second dose of the CHK
inhibitor is administered two days after the DNA damaging agent.
jo011] Another aspect of the present invention provides a CHKI1 inhibitor for
administration 10 a patient with cancer for potentiating a DNA damaging agent, wherein the
administration of the CHK inhibitor follows the adminisiration of the DNA damaging agent,
wherein the CHK1 inhibitor is administered in three doses, the first dose of the CHKIi
inhibitor is administered one day after the DNA damaging agent, the second dose of the
CHK inhibitor is administered 1wo days after the DNA damaging agent, and the third dose
of the CHK | inhibitor is administered three days afier the DNA damaging agent.

BRIEF DESCRIPTION OF THE FIGURES
{¢012) Figure | shows the iphibition of DNA damaging agent induced

phasphorylation of CHK1.

[0013) .'Figure 2 shows the inhibition of DNA damaging agent induced

phosphorylation of CHK. )

10014] Figure 3 shows the phosphorylation of CHKI post-administration of a DNA~
damaging agent.

[0015] Figure 4 shows the phosphorylation of cdc2 post-administration of a DNA

damaging ageat.

[0016] Figure 5 shows a tumor growth inhibition (“'I-'GI") experiment in nude mice

with subcutaneous HT-29 xenografis. '

j0017) Figure 6 shows a tumor growth inhibition (“*TG1") experiment in nude mice

with subcutancous HT-29 xenoyrafis.

10018 Figure 7 shows 1the inhibition of DNA damaging agent induced

phosphorylation of cdc2.

{0019] Fipure 8 shows the inhibition of DNA damaging agent induced
phosphorylation of cdc2.

[0020] Figure 9 shows a TGI experiment in nude mice with subcutaneous HT-29

xenografts.
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jo021] Figure 10 shows a TGl experiment in nude mice with subcutaneous HT-29
xenografis.
j0022] I-;igure 11 shows a TGI experiment in nude mice with subcutaneous MiaPaCa2
xenografts.
[0023) ' Figure 12 shows a TGI experiment in nude mice with subcutaneous HT-29
xenografts.
]0024] - Figure 13 shows a TGI experiment in nude mice with subcutaneous HT-29

- xenografls. ,
DETAILED DESCRIPTION OF THE INVENTION
|0025] Reference will now be made in detail to ¢ertain embodiments of the invention.
While the invention will be described in conjunction with the enumerated embodiments, it
will be understood that they are net intended to limit the invention to those embodinents. On
the contrary, the invention is intended to cover all allematives, modifications, and
equivalents, which may be included within the scope of the present invention as defined by
the claims. One skilled in the art. will recognize many methods and materials similar or
equivalent to those described herein, which could be used in the practice of the preseit
invention. The present invention is in no way limited to the methods and materials described.
n the event that one or more of the incorporated _Iitcrmure and similar materials differs from
or contradicts this application, including but not limited to defined terms, term usage,
described techniques, or the like, this application controls,
DEFINITIONS |
|0026] . The terms "ecancer" and "cancerous" refer to or describe the physiological
condition in mammals that is typically characterized by unregulated cell growth. A "tumor”
comprises one or more cancerous cells. Examples of cancer include, but are not limited to,
carcinoma, lymphoma, blastoma, sarcoma, and leukemia or lymphoid malignancies. More
_particular examples of such cancers include squamous cell cancer (e.g., epithelial squamous
cell cancer), lung cancer including small cell lung cancer, non-small cell lung cancer
("NSCLC"), adenocaréinoma of the qug and squamous carcinoma of the lung, cancer of the
periioneum, hepatocelflular cancer, gasiric or siomach cancer including gastrointestinal
cancer, pancreatic cancer, glioblastoma, cervical cancer, ovarian cancer, liver cancer, bladder
cancer, hepatoma, breast cancer, colon cancer, rectal cancer, colorectal cancer, endometrial or

uterine carcinoma, salivary gland carcinoma, kidney or renal cancer, prostate cancer, vulval
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cancer, thyroid cancer, hepatic carcinoma, anal carcino:i}a, penile carcinoma, skin cancer
" including melanoma, and head and neck cancer. . ,

[0027] The terms "trem” or "treaiment” refer 10 therapeutic, prophylactic, palliative or
preventative measures, For purposes of this invention, beneficial or desired clinical results
include, but are not limited to, alleviation of symptoms, diminishment of extent of disease,
stabilized (i.e., not worsening) state of disease, delay or slowing of disease progression,
amelioration or palliation of the discase state, and remission (whether partial or total),
whether detectable or undetectable. “Treatment” can also mean prolonging survival as
compared 10 expected survival if not receiving treatment. Those in need of treatment include
thosc already with the condition or disorder, as well as those prone to have the condition or
disorder or those in which the condition or disorder is to be prevented.

[0028] The phrase "pharmaceutically acceptable” indicates that the substance or
composition is compatible chemically and/or 1oxicologically, with the other ingredients
comprising a formulation, and/or the mammal being treated therewith.

METHODS OF TREATING

[0029] The present invention provides a CHK1 inhibitor for adminisiration to a

patient with cancer, for potentiating a DNA damaging agent.

10030) The present invention also provides a C.?HKI inhibitor for administration to a
patient with cancer for potentiating a DNA damaging agent, wherein the administration of the
CHK1 inhibitor follows the administration of the DNA damaging agent, wherein the CHK
inhibitor is administered in two doses, the first dose of the CHK inhibitor is administered
one day after the DNA damaging agent, and the second dose of the CHKI inhibitor is -
administered two days after the DNA damaging agent,

[0031] The present invention also provides a CHK1 inhibitor for administration to a
patient with cancer for potentiating 2a DNA damaging agent, wherein the administration of the
CHKI inhibitor follows the administration of the DNA damaging agent, wherein the CHK
inhibitor is administered in three doses, the first dose of the CHK 1 inhibitor is administered
one day after the DNA damaging agent, the. second dose of the CHKI1 inhibitor is
administered two days after the DNA damaging agent,; and the third dose of the CHKI
inhibitor is administered three days after the DNA damaging agent.

[0032] Exploitation of cell cycle control is a fundamental feature that twimor cells rely
on for growth. One wmechanism by which this can be accomplished is manipulation of cell

cycle checkpoints and DNA damage repair. Evidence suggests that tumor cells can evolve to



6

become refraciory 1o chemotherapy by hyper-activation of DNA-damage repair at the G2/M
checkpoint, a cellular process ihat is dependent upon CHK1, Inhibition of CHKI removes
this route of survival. Administering a CHK! inhibitor in a regimen with a DNA damaging
agent may be more etlective than administering the DNA damaging agent alone. It has been
found that CHK 1 levels are elevated for a prolonged period of time after administration of a
DNA damaging agent (See Figures 3 and 4). It has also been found that the CHK! inhibitor
should be administered after a 24 hour delay afier the administration of the DNA damaging
age'm'(See. Figure 3). Therefore, an appropriate dosing schedule of a CHK I inhibitor should
be delayed 24 hours from the DNA damaging agent, and also be administered long enough to
- keep CHK1 levels down to epable fewer cells to go through DNA repair,

|0033] DNA damaging agents include Gemzar® (genicitabing), ‘ Camptosar®
(irinotecan or CPT-11), Temodar® (temozolomide), Xeloda® {capecitabine), Hycamtin®
(ropotecan), cisplarin, Eloxatin® {oxaliplatin), Paraplatin® (carboplatin), camptorthecin, ara-C
(cytarabine), 5-FU (fluorouracil), Cytoxan® (cyclophosphamide), Etopophos® or Vepesid®
(etoposide phosphate), Vumon® ({teniposide), Adriamycin PFS® or Adriamycin RDF®
(doxorubicin). daunorubicin, Alimia® (pemetrexed), mitomycin C, fludarabine,
chlorambucil, melphafan, hydroxyurea, and radiation. In certain embodiments, the DNA
damaging agent is selected from the group consisting of gemcitabine, irinotecan,
temozolomide, capecitabine, campiothecin, cisplatin, ara-C, and S-FU. In certain
embodiments, the DNA damaging agent is selected from gemncitabine, irinotecan,
temozolomide and capecitabine.” In certain embodiments, the DNA damaging agent is
selected from gemcitabine, irinotecan, cisplatin, oxaliplatin, carboplatin and cytarabine. In
certain embodiments, the DNA damaging agent is selected from gemcitabine and irinotecan.
The DNA damaging agent is administered at its approved or recommended dose.

|0034] DNA  damaging agents include Gemzar® (gemcitabine), Camptosar®
(irinotecan or CPT-11), Temodar® (temozolomide), Xeloda® (capecitabine), Hycamtin®
(topotecan), cisplatin, Eloxatin® (oxaliplatin), Paraplatin® (carboplatin), camptothecin, ara-C
{cytarabine), 5-FU (fluorouracil), Cytoxan® (cyclophosphamide), Etopophos® or Vepesid®
(etoposide phosphate), Vumon® (teniposide), Adriamycin PFS® or Adriamycin RDF®
{doxorubicin), daunorubicin, Alimta® (peietrexed), and radiation. In certain embodiments,
the DNA damaging agent is selected from the group consisting of gemcitabine, 'irinotecan.
temozolomide, capecitabine, campiothecin, cisplatin, ara-C, and 5-FU. In cenain

embodiments, the DNA damaging agent is selected from gemcitabine, irinotecan,
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temozolomide and capecitabine. In certain embodiments, the DNA damaging agent is
selected from gemcitabine, irinotecan, cisplatin, oxaliplatin, carboplatin and cytarabine. In
certain embodiments, the DNA damaging agent is selected from gemcitabine and irinotecan.
-The DNA dam;tging agent is administered at its approved or recommended dose,

[0035] . In cerain embodiments of the present invention, the CHKL1 inhibitor is

 selected from the group consisting of the '926 CHK1 Inhibitors. In certain embodiments of
the present invention, the CHK 1 inhibitor is selected from the group consisting of Compound
I, Compound 2, Compound 3, Compound 4, Compound 5, Compound 6 and Compound 7.
In cerain embodiments of the present invention, the CHK1 inhibitor is Compound 1. In
certain embodiments of the present invention, the CHKI inhibitor is Cdmpound 2. In certain
embodiments of the present invention, the’ CHKI inhibitor is Compound 3. In certain
embodiments of the present invention, the CHK! inhibitor is Compound 4. In certain
embodiments of the present invention, the CHK1 inhibitor is Compound 5. In certain
embodiments of the present invention, the CHKI inhibitor is Compound 6. In certain
embodiments of the present invention, the CHK1 inhibitor is Compound 7.
|0036] In cemain embodiments of the present invention, the CHK inhibitor is
selected from the éroup consisting of the '926 CHK Inhibitors, SCH90076, PF-00477736,
AZD7762, XL844, IC-83, and CHIR-124, In certain embodiments of the present invention,
E the CHKI inhibitor is selecied from the group consisting of SCH90076, PF-00477736,
AZD7762, XL844,1C-83, and CHIR-124.
[6037] In cenain embodiments of the present invention, the CHKI inhibitor is
selected from the group consisting of the '926 CHK | Inhibitors, PF-00477736, AZD7762,
XL844, IC-83, and CHIR-124. In cenain embodiments of the present invention, the CHK
inhibitor is selected from the uroup consisting of PF-00477736, AZD7762, XL844, I1C-83,
. and CHIR-124.

|0038] In certain embodiments of the prescent invention, the CHKI inhibitor does not
_include the '926 CHK1 Inhibitors.
[0039] In certain embodiments, the invention provides a method for treating cancer,

More particularly, cancers that may bé treated by the compositions and methods of the
invention include, but are not limited to: Soft Tissue Cancers: sarcoma (angiosarcoma,
fibrosarcoma, rhabdomvosarcoma, liposarcoma), myxoma, rhabdomyoma, fibroma, lipoma
and teratoma; Lung: bronchogenic carcinoma (squamous cell, undifferentiaied small celi,

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



8
adenoma, sarcoma, lymphoma, chondromatous hamartoma, mesothelioma; Gastroiniestinal:
esophagué (squamous cell carcinoma, adenocarcinoma, leiomyosarcoma, Iymphoma),
stomach (carcinoma, lymphoma, ]eiomyosurcoma). pancreas (ductal adenocarcinoma,
insulinoma, glucagonoma, gastrinoma, carcinoid wmors, vipoma), small  bowel
(adenocarcinoma, lymphoma, carcinoid tumors, Kaposi's sarcoma, leiomyoma, hemangioma,
lipoma, neurofibroma, fibroma), large bowel (adenocarcinoma, tubular adenoma, villous
adenoma, hamartoma; leioimyoma); Genitourinary tract: kidney (adenocarcinoma, Wilm's
tumor [nephroblastoma], lymphoma, leukemia), bladder and urethra (squamous cell
carcinoma, transitional cell carcinoma, adenocarcinoma), prostate (adenocarcinoma,
sarcoma), tostis  (seminoma, teratoma, embryonal carcinoma, 'teratocgrcinoma,
choriocarcinoma, sarcoma, interstitial cell carcinofna, fibroma, fibroadenoma, adenomatoid
wmors, lipoma): Liver: hepatoma {hepatocellular carcinoma), cholangiocarcinoma,
hepatoblasioma, angiosarcoma, hepatocellular adenoma, hemangioma; Bone: osteogenic
sarcoma (osseosarcéma). fibrosarcoma, malignant fibrous histiocytoma, chondrosarcoma,
Ewing's sarcoma, malignant lymphoma (}eticulum cell sarcoma), multiple- myeloma,
malignant giant cell tumor chordoma. osteochronfroma {osteocartilaginous exostoses), benign
chondroma, chondroblastoma, chondromyxofibroma, osteoid osteomia and giant cell tumors;
Nervous systent. skull (oslcoma, hemangioma, granuloma, xanthoma, osteitis deformans),
meninges  (meningioma,  meningiosarcoma,  gliomatosis),  brain  (astrocytoma,
medulloblastoma, glioma, ependymoma, germinoma [pinealoma], glioblastoma multiform,
‘ N
olipodendroglioma, schwannoma, retinoblastoma, congenital tumors), spinal cord
neurofibroma, meningioma,. glioma, sarcoma); Gynecological: uterus (endomelrial
carcinoma), cervix (cervical carcinoma, pre-tumor cervical dysplasia), ovaries (ovaridn
carcinoma [serous cysiadenocarcinoma, mucinous cystadenocarcinoma, unclassified
carcinoma), granulosa-thecal cell tumors, Sertoli-Leydig cell tumors, dysgerminoma,
malignant teratoma), vulva (squamous cell carcinoma, intracpithelial carcinoma,
adenocafcinoma, fibrosarcoma, melanoma), vagina (clear cell carcino;na. squamous cell
carcinoma, botryoid sarcoma (embryonal rhabdomyosarcoma], fallopian tubes (carcinoma),
Hematologic: blood and bone marrow (myeloid leukemia [acute and chronic], acute
lymphoblastic leukemia, chronic lymphocytic leukemia, myeloproliferative diseases, multiple
myeloma, myelodysplastic syndrome), Hodgkin's disease, non-Hodgkin's lymphoma
[maiignant tymphoma]: Skin: malignant melanoma. basal cell carcinoma, squamous cell

carcinoma, Kaposi's sarcoma, moles dysplastic nevi. lipoma, angioma, denmatofibroma,
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keloids, psoriasis; and Adrenal glands: ncuroblasioma. The term "cancerous cell” as provided
herein, includes a cell afflicted by any one of the above identified conditions.

[0040] In certain embodiments of the present invention, the cancer is selected from
colorectal cancer (including Ras mutations), small cell lung cancer, non-small cell lung
cancer (including Ras mutations), glioma, ovarian cancer, melastatic breast cancer, pancreatic
can¢er, hepatobiliary cancer (including hepatocellular cancer, bile duct cancer and
cholangiocarcinoma), gastric cancer, testicular cancer, head and neck squamous cell
carcinoma, leukemia (including acute myeloid leukemia, acute lymphoblastic leukemia,
chronic myeloid leukemia, and chronic lymphoid leukemia), lymphoma (including mantle
cell lymphoma, Hodgkin's lymphoma and non-Hodgkin's lymphoma), and prostrate cancer.
j0041] In certain embodiments of the present invention, the cancer is selected from
colorectal cancer (including Ras mutations), small ceil lung cancer, non-small cell lung
cancer, glioma, ovarian cancer. melastatic breast cancer, pancreatic cancer, hepatobiliary
cancer (including hepatocellular cancer, bile duct cancer and cholangiocarcinoma), gastric
cancer. testicular cancer, head and neck squamous cell carcinoma, leukemia (including acute
myeloid leukemia, acute lvmphoblastic leukemia, chronic myeloid leukemia, and chronic
tymphoid leukemia), lymphoma (including mantle cell lymphoma, Hodgkin's lymphoma and

. non-Hodgkin's Jlymphoma), and prostrate cancer.

[0042] In certain embodiments of the present invention, the cancer is a solid tumor
cancer. ‘
|0043] In certain embodiments of the present invention, the cancer is selected from

pancreatic cancer, ovarian cancer and colorectal cancer.

[0044} In certain embodiments of the ‘present invention, the cancer is selected from
‘colorectal cancer (including Ras mutations), small cell lung cancer, non-small cell lung
cancer, and glioma. In a further embodiment, the DNA damaging agent is irinotecan,

|0045] In certain cmbodiments of the present invenrion, the cancer is sclected from
non-small cell lung cancer, ovarian cancer, metastatic breast cancer, pancreatic cancer,
hepatobiliary cancer (including hepatocellular cancer, bile duct cancer and
cholangiocarcinoma), and gastric cancer. In a further embodiment, the DNA damaging agent
is gemcitabine.

[0046] In certain embodiments of the present invention, the cancer is selected from
colorectal cancer (including Ras mwutations), small cell lung cancer, non-small cell lung

cancer, ovarian cancer, hepatobiliary cancer {including hepatocellular cancer, bile duct cancer
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and cholangiocarcinoma), gastric cancer, testicular cancer, and head and neck squamous cell
carcinoma. In a further embodiment, the DNA damaging agent is selected from the g}oup
consisting of cisplatin, oxaliplatin, and carboplatin.
10047 In certain embodiments of the present invention, the cancer is selected from
leukemia (including acute myeloid leukemia, acute lymphoblastic leukemia, chronic myeloid
leukemia, and chronic lymphoid léukenaia), lymphoma (including mantle cell lymphoma,
Hodgkin's iymphoma and non-Hodgkin's lymphoma), and prostrate cancer. In a further
embodiment, the DNA damaging agent is cytarabine.
|0048) This first dose (of the DNA damaging agent) is said to be on day one. The
present invention provides two or threc doses of a CHK inhibitor to potentiate the DNA
damaging agent, wherein the first dose is on day two, the second dose is on day three, and the
third dose is on day four. The administration of the CHK1 inhibitor should follow the
administration of the DNA damaging agent by at least one day, or approximately 24 hours.
However, the first dose of CHK 1 inhibitor administered need not be exactly 24 hours after
the administration of the DNA damaging agent. This is just a convenient way of saying the
CHK inhibitor should be dosed the day after the DNA damaging agent. "I'hcreforé,
administration of the CHKI inhibitor one day after the DNA damaging agent includes
administering the CHKI inhibitor 18 to 36 hours after the DNA damaging agent.
Furthermore, administration of the CHK1 inhibitor two days after the DNA damaging agent
includes administering the CHK/ inhibitor 36 10 60 hours after the DNA damaging agent.
Finally, administration of the CHKI inhibitor three days after the DNA damaging agent
inc!udeé administering the CHK 1 inhibitor 60 to 90 hours after the DNA damaying agent..
[0049) Alternatively, it can be said, the first dose of the CHKI inhibitor is
administered within 18 1o 30 hours after the administration of the DNA damaging agent, the
second dose of the CHKI ini-libitor is administered within 30 to 50 hours afier the
administration of the DNA damaging agent, and the third dose of the CHKI1 inhibitor is
administered within 50 10 90 hours after the administration of the DNA damaging agent.
[0050) The present invention provides a CHK1 inhibitor for administration to a
patiem with cancer for poientiating a DNA damaging agent, wherein the administration of the
CHK1 iphibitor follows the administration of the DNA damaging agent, wherein the CHK1
inhibitor is administered in two or three doses, the first dose of the CHK | inhibitor is

administered one day afier the DNA damaging agent, the second dose of the CHK inhibitor
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is administered two days after the DNA damaging agent, and optionally the third dose of the
CHK! inhibitor is administere.d three days after the DNA damaging agent.
|00ST) One embodiment of the present invention pro'vides a CHK! inhjbitor for
administration to a patient with cancer for potentiating a DNA damaging agent, wherein the
administration of the CHK1 inhibitor follows the administration of the DNA damaging agent,
wherein the CHK 1 inhibitor is administered in two doses, the first dose of the CHK 1 inhibitor
is administered one day after the DNA damaging agent, and the second dose of the CHK
inhibitor is administered wo days after the DNA damaging agent, wherein the CHKI1
inhibitor is administered between the biologically effective dose and the maximum tolerated
dose.
{0052 Another embodiment of the present invention provides a CHK 1 inhibitor for
administration to a patient with cancer for potentiating a DNA damaging agent, wherein the
administration of the CHKI inhibitor follows the administration of the DNA damaging agent,
wherein the CHK inhibitor is administered in three doses; the first dose of the CHKI
inhibitor is administered one day after the DNA damaging agent, the second dose of the
CHK! inhibitor is administered two days after the DNA damaginyg agent, and the third dose
of the CHK ) inhibitor is adminisiered three days after the DNA damaging agent, wherein the
CHK inhibitor is administered berween the biologically effective dose and the maximum
tolerated dose.
{0053] The CHK1 inhibitor must be dosed at least at a level to reach the desired
biological effect. Thus, to potentiate the DNA damaging agent, the CHK1 inhibitor will be
dosed at least a1 the minimum amount that reaches the desired biological effect, or
biologically effective dose,
{0054] In one embodiment. of the present invention, the desired biological effect of a
CHK 1 inhibitor is an 80% or greater inhibition in pCHK 1 following administration of a DNA
damaging agent (relative 1o the administration of the DNA damaging agent alone).
|0055) . In another embodiment of the present invention, the desired biological effect
of a CHKI inhibitor is a 90% or greater inhibition in pCHK 1 following administration of a
DNA damaging agent (refative to the administration of the DNA damaging agent alone).
|0056]) In another embodiment of the present invention, the desired biological effect
of a CHK inhibitor is a 95% or greater inhibition in pCHK following administration of a

DNA damaging agent (relative to the administration of the DNA damaging agent alone).
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{0057 " In another embodiment of the present invention, the desired biological effect
of a CHK1 inhibitor is a 66% or greater inhibition in p-cdc2 following administration of a
DNA damaging agent (relative to the administration of the DNA damaging agent alone).
}00S8) However, the dose should not be so high as to outweigh the benefit of the
biological effect with unacceptable side eflects. Therefore, an effective dosing regimen will
dose no more than the maximum tolerated dose (“MTD"). The present invention provides a
mcthod of treating a patient with a dosing regimen that includes two or three doses of a
CHKI1 inhibitor, wherein the doses of the CHKI inhibitor are between the biologically
effective dose and the maximum tolerated dose.
|0059] The maximum tolerated dose is defined as the highest dose that produces an
-acceptable incidence of dose-limiting toxicities (“DLT"). Doses that cause an unacceptable
rate of DLT are considered non-tolerated. Typically, ihe MTD for a particular schedule is
established in phase 1 clinical wials. These are usually conducted in patients by starting at a
safe starting dose of 1/10 the severe toxic dose (“STD10™) in rodents (on a mg/m? basis) and
accruing patients in cohors of three, escalating the dose according to a modified Fibonacci
sequence in which ever higher escalation steps have ever decreasing relative increments (e.g.,
dose increases of 100%, 65%, 50%, 40%, and 30% 10 35% thereafier). The dose escalation is
continued in cohorts of three patients until a non-tolerated dose is reached. The next lower
dose level that produces an acceptable rate of DLT is considered to be the MTD.
|0060] Also, the MTD of a CHK | inhibitor varies depending on the specific inhibitor,
species and dosing schedule. For instance, dosing only on day one versus days one and two
versus days onc !Itfough thr.ce over a seven, fourteen, nwenty-one or twenty-cight day dosing
cycle may all have different MTDs. However, as discussed above, an effective dosing
schedule needs to dose the inhibitor high enough 1o be biologically effective. Dosing on day
one only may reach the biologically cffecrive dose, but may not be long enough to keep
damaged cells from DNA repair. Alternatively, dosing days one through three may dose long
enough, but may not dose high enough to reach the biologically effective dose. This may be
due 10 the MTD of dosing for three days being lower than the biologically effective dose.
Thus, an effective dosing schedule will have an MTD equal to or greater than the biologically
effective dose.
j0061| In one embodiment of the present invention, the two or three doses of the

CHKI inhibitor are administered between the biologically effective dose and the maximum

1lerated dose.
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[0062] In another embodiment of ihe present invention, the two or three doses of the
" CHKI inhibitor are administered at the maximum tolerated dose.
|0063) Typically when treating cancer, patients are dosed a1 the MTD of a particular
compound 50 that the maximum benefit in the treatment can be reached. Accordingly, one
embodiment of the present invention provides a method of treating cancer by administering
two or three doses of a CHK 1 inhibitor, wherein the doses of the CHK1 irhibitor are at the
maximum tolerated dose of the inhibitor.
|0064] One embodiment of the present invention provides an oral CHK inhibitor for
adminisuanion to a patient with cancer for potentiating a DNA damaging agent, wherein the
administration of the CHK 1 inhibitor follows the administration of the DNA damaging agent,
wherein the CHK1 inhibitor is administered in two doses, the first dose of the CHK1 inhibitor
is administered onc day afier the DNA damaging agent, and the second dose of the CHKI
inhibitor is administered two days after the DNA damaging agent.
[0065| Another embodiment ol the present invention provides an oral CHK inhibitor
for administration to a patient with cancer for potentiating a DNA damaging agent, wherein
the administration of the CHK| inhibitor follows the administration of the DNA damaging
agent, wherein the CHKI1 inhibitor is administered in three doses, the first dose of the CHK1
inhibitor is administered one day after the DNA damaging ageﬁt, the sccond dose of the
CHK1 inhibitor is administered two days after the DNA damaging agent, and the third dose
of the CHK | inl{ibitor is administered three days after the DNA damaging agent.
[0066] “An oral CHK | inhibitor is a CHK 1 inhibitor that may be administered orally.
When the CHKI1 inhibitor is administered orally, it may be formulated as a pill, hard or soft
capsule, 1ablet, lozenge. aqueous or oily suspension, emulsion, dispersible powders or
granules, syrup, elixir, etc., with a pharmaceutically acceptable carrier or excipient.
|0067] The '926 CHK 1 Inhibitors are oral CHK 1 inhibitors. .
|0068| One embodiment of the present invention provides an oral CHK1 inhibitor for
administration to a patient with cancer for potentiaiing a DNA damaging agent, wherein the
administration of the CHK 1 "inhibitor follows the administration of the DNA damaging agent,
wherein the CHK I inhibitor is administered in two doses, the first dose of the CHK I inhibitor
1s administered one day after the DNA damaging agent, and the second dose of the CHK]
inhibitor is administered two days afler the DNA damaging agent, wherein the CHKI
inhibitor is administered between the biologically effective dose and the maximum tolerated

dose.
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[0069] Another embodiment of the present invention provides an oral CHK1 inhibitor
for administration to a patient with cancer for potentiating a DNA damaging agent, wherein
the administration of the CHK1 inhibitor follows the administration of the DNA damaging
agent, wherein the CHK inhibitor is administered in three doses, the first dose of the CHK 1
inhibitor is administered one day after the DNA damaging agent, the second dose of the
CHK inhibitor is adminisiered two days after the DNA damaging agent, and the third dose
of the CHK 1 inhibitor is administered three days after the DNA- damaging agent, wherein the
CHKI inhibitor is administered between the biologically effective ‘dose and the maximum

tolerated dose.
10070] In certain embodiments of the present invention, the dose of the CHKI
inhibitor may be broken into two daily administrations (i.e., BID dosing). In this
embodiment, the first dose of the CHK 1 inhibitor includes two adminisirations one day afier
the administration of the DNA damaging agent. The two administrations are generally
spaced out ‘over the day. This will also include two administrations on day two, and
optionally two more administrations on day three.

[0071] One embodiment of the present invention provides a CHKI inhibitor for
administration 1o a patient with cancer for potentiating a DNA damaging agent, wherein the
administration of the CHK | inhibitor follows the administration of the DNA damaging agent,
wherein the CHK inhibitor is administered in four doses, the first and second doses of the
CHK inhibitor are administered one day afler the DNA damaging agent, and the third and
fourth doses of the CHK I inhibitor are administered two days after the DNA damaging agent.
{0072 Another embodiment of the present invention provides a CHK 1 inhibitor for
administration 10 a patient with cancer for potemiating a DNA damaging agent, wherein thle
administration of the CHK | inhibitor follows the administration of the DNA dé’maging agent,
wherein the CHK 1 inhibitor is administered iﬁ SIX doscls. the first and second doses of the
CHK inhibitor are administered one day aficr the DNA damaging agent, the third and fourth
doses of the CHK 1 inhibitor are administered two days after the DNA damaging agent, and
the Mfth and sixth doses of the CHK1 inhibitor are administered three days afier the DNA
damaging agent.

[0073] Another embodiment of the present invention provides a CHK 1 inhibitor for
administration to a patient with cancer for potentiating a DNA damaging agent, wherein the
administration of the CHK | inhibitor follows the administration of the DNA damaging agent,

wherein the CHK1 inhibitor is administered in four doses, the first and second doses of the
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CHK ! intibitor are administered one day after the DNA damaging agent, and the third dnd
fourth doses of the CHK | inhibitor are administered two days after the DNA damaging agent,
wherein the CHK 1 inhibitor is administered between the biologically effective dose and the
maximum tolerated dose. -

[0074] Another embodiment of the present invention provides a CHK1 inhibitor for
administration 10 a patient with cancer for potentiating a DNA damaging agent, wherein the
administration of the CHK inhibitor follows the adminisiration of the DNA damziging agent,
wherein the CHK 1 inhibitor is administered in six doses, the first and second doses of the
CHKI in'hibitor are administered one day after the DNA damaging agent, the third and fourth
doses of the CHK 1 inhibitor are administercd two days after the DNA daﬁmging agent, and
“the fifth and sixth doses of the CHK1 inhibitor are administered three days after the DNA
damaging agent, wherein the CHKI inhibitor is administered between the biologically
effective dose and the maximum tolerated dose.

[0075] Another embodiment of the present invention provides an oral CHK1 inhibitor
for administration to a patient with cancer for potentiating a DNA damaging agent, wherein
the administration of the CHKI inhibitor follows the adminisiration of the DNA damaging
agent, wherein the CHK inhibitor is administered in four doses, the first and second doses of
the CHK 1 inhibitor are administered one day after the DNA damaging agent, and the third
and fourth doses of the CHK 1 inhibitor are administered hvo days after lﬁe DNA damaging
agent.

|0076] Another embodiment of the present invention provides an oral CHK| inhibitor
for administration t0 8 patient with cancer for potentiating 2 DNA damaging agent, wherein
the administration of the CHK1 inhibitor follows the administration of the DNA damaging
agent, wherein the CHK inhibitor is administered in six doses, the {irst and second doses of
-the CHK 1 inhibitor are administéred one day after the DNA damaging agent, the third and
fourth doses of the CHK 1 inhibitor are administered rwo days after the DNA damaging agent,
and the fifth and sixth doses of the CHK I inhibitor are administered three days after the DNA
damaging agent,

[0077] -  Another embodiment of the present invention provides an oral CHK | inhibitor
for administration to a patient with cancer for potentiating a DNA damaging agent, wherein
the administration of the CHK | inhibitor follows the administration of the DNA damaging
agent, wherein the CHK t inhibitor is administered in four doses, the first and second doses of
the CHK1 inhibitor are administered one day after the DNA damaging agent, and the third



16

and fourth doses of the CHK I inhibitor are administered two days after the DNA damaging
agent, wherein the CHKI inhibitor is administered between the biclogically effective dose
and the maximum tolerated dose,
0078} Another embodiment of the present invention provides an oral CHK1 inhibitor
for administration to a patient with cancer for potentiating 8 DNA damaging agent, wheremn
the administration of the CHK 1 inhibitor follows the administration of the DNA damaging
agent, wherein the CHK ] inhibitor is administered in six doses, the first and second doses of
the CHK ! inhibitor are administered one day after the DNA damaging agent, the third and
fourth doses of the CHK | inhibitor are administered two days after the DNA damaging agent,
and the fifth and sixth doses of the CHK I inhibitor are administered three days after the DNA
damaging agent, wherein the CHK1 inhibitor is administered between the biologically
effective dose and the maximum 1olerated dose.

EXAMPLES
10079] In order to illustrate the invention, . the following Examples are included.
However, it is to be understood that these Examples do not limit the invention and are only
meant to suggest a method of practicing the invention.

) ' Example |

[0080( Female nude mice were inoculated subcutaneously with 5 X 10° HT-29 tumor

“cells in 1X PBS {100 pL). Eleven days later, the mice were randomized into groups of 3 with

an average tumor volume in each group of approximaiely 300 mm®. Sored animals were
administered CPT11 {100 mg/kg; IP) for 24 hours, and then challenged with Compound 1 or
Compound 2.
[0081] Compound 1 {1 mg/Kg, 3 mg/l(g, 10 mg/Kg, 30 my/Kg, and 100 mg/Kg; PO)
was administered and tumors were harvested 2 hours post dose. Phosphorylation of CHKI
(s296) was assessed by immunoblot and normalized to total ERK expression. Results were
expressed as percent of contro! (“POC”). Resufts are shown in Figure I.
[0082] Compound 2 (25 mg/kg: PO) was administered and tumors were harvested 2.
hours, 4 hours, 8 hours and 12 hours post dose. Phosphorylation of CHK1 (5296) was
assessed by immunoblot and normalized 1o total ERK expression. Results were expressed as
~ POC. Resulis are shown in Figure 2. '

Example 2
[0083] Female nude mice were inoculated subcuaneously with 5 X 109 HT-29 tumor

cells in 1X PBS (100 puL). Twenty days later, mice were randomized into groups of 3 with an
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average tumor volume in each group of approximately 390 mm®. HT-29 tumor bearing
female nude mice were administered CPT11 {100 mg/kg; IP), and the tumors were collecied
for analysis at 48 hours, 72 hours and 96 hours post dose. Phosphorylation of CHK1 and
cde2 were assessed by immunoblot and nomalized to 1o1al ERK expression. Results were
expressed as POC. Results are shown in Figures 3 and 4.

Example 3
|0084) Female nude mice were inoculated subcutaneously with 5 X 10% HT-29 tumor

cells in 1X PBS (100 uL.). Twelve days later, mice were randomized into groups of 6 with an

average tumor volume in each group of approximately 250 mm®.  Sorted animals were

administered a single dose of CPT11 (100 mg/kg; IP) on day 2, followed by Compound 1 (50
‘mg/kg: PO. BID) either simulianeously or 24 hours post CPT1! administration, for 3
consecutive days. Tumor size and anima) body weight were ineasored over the course of the
study on the days indicated with data points in Figure 5. Tumor volume was calculated using
the formula: volume = (widthz X length)/2, The results are shown in Figure S and the

tolerability resulis are shown in Table 1:

-Table 1
Treatment Maximum % Body % Morality
. Weight Loss
Vehicle 5.5, Day 13 4]
CPTI ] 3.9, Day 13 « 0
Compound | 3.9, Day 13 0
Combo : N/A 100
simultaneous
Combo 24 hour 18.3, Day 9 17
delay
Example 4
[0085) Naive female nude mice were administered CPTE] (100 mg/kg; IP) on a

Q10Dx2 cyveles schedule. Compound 2 (25mg/kg; PO, BID, for 3 days per cach CPTII
cycle) administration was initiated 12, 24, or 48 hours posi CPT11i. Tolerability results are

shown in Table 2:
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Table 2
Treatment Maximum % Body % Monality
T Weight Loss
Vehicle 0.5, Day 14 0
CPTI11 3.4, Day 14 0
Compound 2 .0.3, Day 17 0
CPTIL + [7.1, Day 7 [2.5
Compound 2 (12
hr delay) '
CPTI] + 2.1, Day 14 0
Compound 2 (24
hr delay)
CPT11 + 2.6 Day 3 0
Compound 2 (48
hr delay)

Exa mple 5
{0086} Female nude mice were inoculated subcutaneously with 5 X 10® HT-29 rumor
cells in 1X PBS (100 pL). Twelve days later, mice were randomized. into groups of 8 with an
average tumor volume in each group of approximately 215 mm®.  Sorted animals were
admi.nislcrcd CPT11 (100 my/ky: IP) on a Q10Dx2 cycles schedule. Compound 2 (25mg/kg;
PO, BID) administration initiated 24 hours post CPT11 for I or 3 days as indicated. Tumor
size and animal body weight were measured over the course of the study on the days
indicated with data ponts in Figure 6. Tumor volume was calculated using the formula;
volume = (width® X length)/2. No monrtalities occwred over the course of this study. Results

are shown in Figure 6 and tolerability resulis are shown in Table 3:
Table 3

Example 6

Treatment Growth Delay % Regression Maximum % Body
{Days) - Weight Loss
Vehicle N/A N/A 1.5, Day 3
Compound 2 .8 N/A 7.2 Day 3
CPT11 16 N/A 1.1, Day 17
"Combo | day 20.8 N/A 6.1, Day 3
Combo 3 days 324 45 4.5, Day 3

10087] Female nude mice were inoculated subcutaneously with 5 X 10% HT-29 wumor

cells in 1X PBS (100 pL). Twenty four days later, mice were randomized into groups of 3

3

with an average rumor volume in each group of approximately 450 mm”. Sorted animals
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were administered CPT11 (100 mg/kg; IP) as a single agent, and tumors were harvested at 24
hours and 96 hours post dose. For combination groups, Compound 2 (25mg/kg; PO) dosing
cominenced 24 hours after administration of CPT11 (100 mg/kg). Compound 2 was given as
a single dose, or alternatively for 3 consecutive days on a BID schedule. All tumors from
animals dosed with Compound 2 were harvested 2 hours post dose. Phosphorylation of cde2
was assessed by immunoblot and normalized to total ERK expression. Results are expressed
as POC. Compound 2 exposure following a single dosc or administration for 3 days was not
statistically different (t-test> 0,05). Results are shown in Figure 7.

‘ . . Example 7 .
Extended dosing of Compound 3 induces dose-related inhibition of CPT11 induced phospho-
cde2
|0088] Female nude mice were inoculated subcutaneously with 5 X IU’: HT.29 tumor
cells in 1X PBS (100 gL). Twenty n‘ine days later, mice were randomized into groups of 3
with an average lumor volume in each group of approximately 500 mm®. Sorted animals
were administered CPT11 (100 mg/kg; IP) as a single agent, and tumors were harvested at 96
hours post dose. For combination groups, Compound 5 (5, 10, or 25mg/ke; PO} dosing
commenced 24 hours after administration of CPT11 (100 mg/kg). Compound 5 was given as
a single dose at 25 mgky, or alternatively 3, 10, or 25 mykg doses were given for 3
consecutive days on BID schedules. All tumors from animals dosed with Compound 5 were
harvested 96 hours post CPT11 dose. Phosphorylation of ¢dc2 was assessed by immunoblot
and normalized to total ERK expression. Results are expressed as POC. Results are shown

in Figure 8. '

Example 8

[0089| Female nude mice were inoculated subcutaneously with 5 X 10 HT-29 rumor
cells in 1X PBS (100 pL). Fourteen days laler, mice were randomized into groups of 8 with
an average tumor volume in each group of approximately 260 mm>. Sorted animals were
adminisle,rcd gemcitabine (140 mg/kg; IP) on & Q7Dx2 cycles schedule. Compound 2 (10 or
25mg/ke; PO, BID) adminisiration was initiated 24 hours post gemcitabine and endured for 3
days as indicated. Tumor size and animal body weight were measured over the course of the
study on the days indicated with data points in Figure 9. Tumor volume was calculated using
the formula: volume = (wid'lhz X length)/2. No mortalities occurred over thé course of this
study. Results are shown in Figure 9, while tumor growth metrics and rolerability results are

shown in the Table 4:
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Table 4
Treatment Growth Delay % Regression Maximum % Body
(Days) Weight Loss
Vehijcle N/A N/A 1.22. Day 7
Gemcitabine 4.39 N/A 3.16.Day 3
Compound 2 4.78 N/A 0.54,. Day 7
Gemcitabine + 15.97 1.44, Day 3 7.5, Day 14
Compound 2 (10 :
mu/ky)
Gemcitabine + R.77 20.43, Day 14 8.45, Day 14
Compound 2 (25 .
mwke)
Example 9
Compound 5 shows dose related inhibition of tumor growth in combination_with gemcitabine
|0090] Female nude mice were inoculated subcutaneously with § X 10° HT-29 tumor

cells in [X PBS (100 pL). Fourteen days later, mice were randomized into groups of 7 with
an average tumor volume in each group of approximately 200 mm*. Sorted animals were
administered gemcitabine (120 mg/kg; IP) on a Q7Dx3 cycles schedule. Compound 5 (S, 10
or 25mg/ke: PO, BID) administration was initiated 24 hours post gemcitabine and endured
for 3 days as indicated. Tumor size and animal body weight were measured over the course
of the study on the days indicated with data points in Figure 10. Tumor volume was
calculated using the formula: volume = (widith® X length)/2. No mortalities occurred over the
course of this study. Results are shown in'Figurc 10, while rmor growth metrics and
tolerability results are shown in the Table §:
' Table §

Treatment Growth Delay % Regression Maximum % Body
{Davs) Weight Loss
Vehicle N/A 4.2 2.3.Day i8
Gemcitabine 11.5 N/A 4.9 Day 12
Compound 5 (10 5.7 : 31.6 . 1.8, Day 5
mke) ’
Gemcitabine + 12.6 27.1 2.8, Day 18
Compound 5 (3
mky)
Gemcitabine + 19.8 454 0
Compound 5 (10
my/ka)
Gemcitabine + 59.4 86.7 2.3, Day 14
Compound § (25 .
mu/kp)
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Example 10
Compound $ inhibits tumor prowth in combination with gemcitabine in MiaPaCa2 pancreatic
carcinoma xenourafis
0091} Female nude mice were inoculated subcutaneously with 7 X 10* MiaPaCa2
tumor cetls ina 1:1 X PBS and matrigel suspension (100 pL). Fifteen days later, mice were

randomized into groups of 7 with an average tumor volume in each group of approximately

315 mm®. Sorted animals were administered gemcitabine (120 mg/kg; IP) on a Q7Dx3
cycles schedule. Compound 3 (25mg/ke; PO, BID) administration was initiated 24 hours
post gemcitabine and endured for 3 days as indicated. Tumor size and animal body weight
were measured over the course of the study on the days indicated with data points in Figure
11, Tumor volume was calculated using the formula; volume = (width® X length)/2. No
mortalities occurred over the course of this study. Results are shown in Figure 11, while

tumor growth metrics and tolerability results are shown in the Table 6:

Table 6
Treatment Growth Delay % Tumor Growth Maximum % Body -
{Days) Inhibition Weight Loss
Vehicle N/A N/A 1.8, Day 4
Gemgitabine 22 6.6 1.5, Dav 4
Compound 5 (10 6.1 255 0.3, Day 4
mg/kg) : .
Gemgeitabine + 18.3 59.1 2.1, Day 16
Compound 5 (25
my/kg)

Example 11

Compound 2 shows dose related inhibition of tumor erowih in combination with CPT-11

0092 Female nude mice were inoculated subcutancously with 5 X 10% HT-29 tumor

cells in 1X PBS (100 ul). Fourteen days later, mice were randomized into groups of 8 with

an average tumor volume in each group of approximately 260 mm®. Sorted animals were -
administered CPTII (100 mg/kg; IP) on a Q10Dx2 cycles schedule. Compound 2 (10 or
25mg/kg: PO, BID) administration was initiated 24 hours post CPT11 and endured for 3 days
as indicated. Tumor size and animal body weight were measured over the course of the study

on the days indicated with data points in Figure 12. Tumor volume was calculated using the

N ? oo .
formula: volume = (width” x length)/2. No montalities occurred over the course of this study.
Results are shown in Figure 12, while tumor growth metrics and tolerability results are shown

in Table 7:
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Table 7
Treatment Growth Delay % Regression Maximum % Body
{Days) Weight Loss
Vehicle N/A N/A N/A
CPTI1 14,2 N/A 0.08
Compound 2 N/A N/A N/A
Combination 23 18.3 1.4
10 mg/ky
Combination 33.3 4}.6 9.1

Compound 5 shows dose related inhibition of tumor growih in combination with CPT-11

Female nude mice were inoculated subcutaneously with 4 X 10° HT-29 umor

[0093]

cells in IX PBS (100 pL.). Twelve days later, mice were randomized into groups of 7 with an
average twmor volume in each group of approximately 200 mm'.  Sorted animals were
administered CPT11 (100 mg/kg; IP) on a Q10Dx2 cycles schedule. Compound 5 (5, 10, or
25my/kg; PO, BID) administration was initiated 24 hours post CPT1{ and endured for 3 days
as indicated. Tumor size and animal body weight were measured over the course of the study
on the days indicated with data poinis in Figure 13, Tumor w-oluinc was calculated using the
formula: volume = (width® x length)/2. No monalities occurred over the course of this study.

Results are shown in Figure 13, while tumor growth metrics and tolerability results are shown

25 mpskg

Example 12

embodiments, it will be understood that they are not intended to limit the invention to those

embodiments.
modifications and equivalents, which may be included within the scope of the present

in Table 8:
Table 8
Treatment Growth Delay % Regression Maximum % Body
{Days) Weight Loss
Vehicle N/A N/A N/A
CPT11 16.6 N/A 6.3, Day 18
Compound 35 7.7 N/A 2.5, Day 18
Combination 19.5 45 4.8, Day 18
5 mpJkg
Combination 28.3 59.3 4.4, Day 7
10 mu/kg
Combination 38.5 61 10.0, Day 18
25 mg/kg
[0094] While the invention has been described in conjunction with the enumerated

On the contrary, the invention is intended to cover all alternatives,
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invention as defined by the claims. Thus, the foregoing description is cotisidered as
illustrative only of the principles of the invention.
|0095] The words "comprise,” “comprising,” "include,” "mcluding,” and "includes”
when used in this specification and in the following claims dre intended to specify the
presence of stated features, integers, components, or steps, but they do not preclude. the
presence or addition of one or more other features, integers, components, steps, or groups

thereof.
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CLAIMS

1. Use of a checkpoint kinase 1 (CHK1) inhibitelegted from the group consisting of (R)-N-
(4-(3-amino- piperidin-1-yl)-5-bromo-1H-pyrrolo[2}3pyridin-3-yl)nicotinamide; (R)-N-(4-(3-
aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-b]pyiia 3-yl)isobutyramide; (R)-N-(5-bromo-4-(3-
(methylamino) piperidin-1-yl)-1H-pyrrolo[2,3-b]pyin-3-yl)nicotinamide; (R)-N-(4-(3-
aminopiperidin-1-yl)-5-bromo-1H-pyrrolo-[2,3-b]pgin-3-yl)-5-methylnicotinamide; (R)-N-(4-(3-
aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-b]pyiit3-yl)cyclopropanecarboxamide; (R)-N-(4-
(3-aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-blyddin-3-yl)-3-methylbutanamide; and (R)-N-
(4-(3-aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-pyridin-3-yl)-2-cyclopropylacetamide, in the
manufacture of a medicament for the treatmentpateent with cancer, wherein the medicament will
be for use in potentiating a DNA damaging agera inethod for treating the cancer, wherein the
administration of the medicament is to follow tlierénistration of the DNA damaging agent,
wherein the medicament is to be administered inde&es, the first dose of the medicament is to be
administered one day after the DNA damaging agemt,the second dose of the medicament is to be

administered two days after the DNA damaging agent.

2. Use of a checkpoint kinase 1 (CHK1) inhibitelested from the group consisting of (R)-N-
(4-(3-amino-piperidin-1-yl)-5-bromo-1H-pyrrolo[2 @pyridin-3-yl)nicotinamide; (R)-N-(4-(3-
aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-b]pyiia 3-yl)isobutyramide; (R)-N-(5-bromo-4-(3-
(methylamino)- piperidin-1-yl)-1H-pyrrolo[2,3-b]pilin-3-yl)nicotinamide; (R)-N-(4-(3-
aminopiperidin-1-yl)-5-bromo-1H-pyrrolo-[2,3-b]pgin-3-yl)-5-methylnicotinamide; (R)-N-(4-(3-
aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-b]pyiial 3-yl)cyclopropanecarboxamide; (R)-N-(4-
(3-aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-blyddin-3-yl)-3-methylbutanamide; and (R)-N-
(4-(3-aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-pyridin-3-yl)-2-cyclopropylacetamide, in the
manufacture of a medicament for the treatmentpafteent with cancer , wherein the medicament will
be for use in potentiating a DNA damaging agera inethod for treating the cancer, wherein the
administration of the medicament is to follow tlierénistration of the DNA damaging agent,
wherein the medicament is to be administered ieetldoses, the first dose of the medicament is to be
administered one day after the DNA damaging agkatsecond dose of the medicament is to be
administered two days after the DNA damaging agend,the third dose of the medicament is to be
administered three days after the DNA damagingtagen

3. The use according to Claim 1 or Claim 2, whetke inhibitor is (R)-N-(4-(3-
aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-b]pyiia 3-yl)nicotinamide.
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4. The use according to Claim 1 or Claim 2, whetke inhibitor is (R)-N-(4-(3-
aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-b]pyiia3-yl)isobutyramide.

5. The use according to Claim 1 or Claim 2, whetke inhibitor is (R)-N-(5-bromo-4-(3-
(methylamino)piperidin-1-yl)-1H-pyrrolo[2,3-b]pyrikl-3-yl)nicotinamide.

6. The use according to Claim 1 or Claim 2, whetké inhibitor is (R)-N-(4-(3-
aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-b]pyiit3-yl)-5-methylnicotinamide.

7. The use according to Claim 1 or Claim 2, whetké inhibitor is (R)-N-(4-(3-
aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-b]pyiit-3-yl)cyclopropanecarboxamide.

8. The use according to Claim 1 or Claim 2, whetké inhibitor is (R)-N-(4-(3-
aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-b]pyiial 3-yl)-3-methylbutanamide.

9. The use according to Claim 1 or Claim 2, whetke inhibitor is (R)-N-(4-(3-
aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-b]pyiial 3-yl)-2-cyclopropylacetamide.

10. The use according to any one of Claims 1 tet&rein the DNA damaging agent is selected
from the group consisting of gemcitabine, irinoted@mozolomide, capecitabine, topotecan,
cisplatin, oxaliplatin, carboplatin, camptotheagtarabine, fluorouracil, cyclophosphamide,

etoposide phosphate, teniposide, doxorubicin, dalncin, pemetrexed, and radiation.

11. The use according to any one of Claims 1 tonh@rein the DNA damaging agent is selected
from the group consisting of gemcitabine, irinoteczsplatin, oxaliplatin, carboplatin and

cytarabine.

12. The use according to any one of Claims 1 tonh@rein the DNA damaging agent is selected
from the group consisting of gemcitabine, irinoted@mozolomide, capecitabine, camptothecin,

cisplatin, cytarabine, and 5-FU.

13. The use according to any one of Claims 1 torlOlaim 12, wherein the DNA
damaging agent is selected from the group congistigemcitabine, irinotecan, temozolomide and

capecitabine.
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14. The use according to any one of Claims 1 tawh@rein the DNA damaging agent is selected

from the group consisting of gemcitabine and irgoain.

15. The use according to any one of Claims 1 tawhérein the medicament is to be

administered between the biologically effectivealaad the maximum tolerated dose.

16. The use according to any one of Claims 1 tovtferein the cancer is selected from
colorectal cancer (including Ras mutations), smallllung cancer, non-small cell lung cancer
(including Ras mutations), glioma, ovarian canoegtastatic breast cancer, pancreatic cancer,
hepatobiliary cancer (including hepatocellular @nbile duct cancer and cholangiocarcinoma),
gastric cancer, testicular cancer, head and nacknsous cell carcinoma, leukemia (including acute
myeloid leukemia, acute lymphoblastic leukemiagpdiic myeloid leukemia, and chronic lymphoid
leukemia), lymphoma (including mantle cell lympharidgkin’s lymphoma and non-Hodgkin’s

lymphoma), and prostate cancer.

17. A checkpoint kinase 1 (CHK1) inhibitor seletteom the group consisting of (R)-N-(4-(3-
amino- piperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-b]agin-3-yl)nicotinamide; (R)-N-(4-(3-
aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-b]pyiia 3-yl)isobutyramide; (R)-N-(5-bromo-4-(3-
(methylamino) piperidin-1-yl)-1H-pyrrolo[2,3-b]pwin-3-yl)nicotinamide; (R)-N-(4-(3-
aminopiperidin-1-yl)-5-bromo-1H-pyrrolo-[2,3-b]pgin-3-yl)-5-methylnicotinamide; (R)-N-(4-(3-
aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-b]pyiial 3-yl)cyclopropanecarboxamide; (R)-N-(4-
(3-aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-blypdin-3-yl)-3-methylbutanamide; and (R)-N-
(4-(3-aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-pyridin-3-yl)-2-cyclopropylacetamide, for
administration to a patient with cancer for uspatentiating a DNA damaging agent in a method for
treating cancer, wherein the administration of @K1 inhibitor is to follow the administration of
the DNA damaging agent, wherein the CHKZ1 inhibitoto be administered in two doses, the first
dose of the CHK1 inhibitor is to be administere@ day after the DNA damaging agent, and the
second dose of the CHK1 inhibitor is to be adméared two days after the DNA damaging agent.

18. A checkpoint kinase 1 (CHK1) inhibitor seletfeom the group consisting of (R)-N-(4-(3-
amino-piperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-b]pgin-3-yl)nicotinamide; (R)-N-(4-(3-
aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-b]pyiia3-yl)isobutyramide; (R)-N-(5-bromo-4-(3-
(methylamino)piperidin-1-yl)-1H-pyrrolo[2,3-b]pyria-3-yl)nicotinamide; (R)-N-(4-(3-
aminopiperidin-1-yl)-5-bromo-1H-pyrrolo-[2,3-b]pgin-3-yl)-5-methylnicotinamide; (R)-N-(4-(3-
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aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-b]pyiial 3-yl)cyclopropanecarboxamide; (R)-N-(4-
(3-aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-blypdin-3-yl)-3-methylbutanamide; and (R)-N-
(4-(3-aminopiperidin-1-yl)-5-bromo-1H-pyrrolo[2,3-pyridin-3-yl)-2-cyclopropylacetamide, for
administration to a patient with cancer for uspatentiating a DNA damaging agent in a method for
treating cancer, wherein the administration of @K1 inhibitor is to follow the administration of

the DNA damaging agent, wherein the CHK1 inhibisoro be administered in three doses, the first
dose of the CHK1 inhibitor is to be administere@ day after the DNA damaging agent, the second
dose of the CHK1 inhibitor is to be administered ttays after the DNA damaging agent, and the
third dose of the CHKL1 inhibitor is to be adminisig three days after the DNA damaging agent.



