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Description
Field of the Invention

[0001] The present invention relates to a pharmaceutical combination comprising (1) Compound A1, described by
Formula A1 below:

N
H (A1),

or a pharmaceutically acceptable salt thereof, and (2) letrozole and the uses of such combinations in the treatment of
cancer as described in the claims.

Background of the Invention
CDK inhibitors

[0002] Tumordevelopmentis closely associated with genetic alteration and deregulation of CDKs and their regulators,
suggesting that inhibitors of CDKs may be useful anti-cancertherapeutics. Indeed, early results suggest that transformed
and normal cells differ in their requirement for, e.g., cyclin D/CDK4/6 and that it may be possible to develop novel
antineoplastic agents devoid of the general host toxicity observed with conventional cytotoxic and cytostatic drugs.
[0003] The function of CDKs is to phosphorylate and thus activate or deactivate certain proteins, including e.g. retin-
oblastoma proteins, lamins, histone H1, and components of the mitotic spindle. The catalytic step mediated by CDKs
involves a phospho-transfer reaction from ATP to the macromolecular enzyme substrate. Several groups of compounds
(reviewed in e.g. Fischer, P. M. Curr. Opin. Drug Discovery Dev. 2001, 4, 623-634) have been found to possess anti-
proliferative properties by virtue of CDK-specific ATP antagonism.

[0004] At a molecular level mediation of CDK/cyclin complex activity requires a series of stimulatory and inhibitory
phosphorylation, or dephosphorylation, events. CDK phosphorylation is performed by a group of CDK activating kinases
(CAKs) and/orkinases such aswee1, Myt1 and Mik1. Dephosphorylation is performed by phosphatases such as cdc25(a
& ¢), pp2a, or KAP.

[0005] CDK/cyclin complex activity may be further regulated by two families of endogenous cellular proteinaceous
inhibitors: the Kip/Cip family, orthe INK family. The INK proteins specifically bind CDK4 and CDK8. p16ink4 (also known
as MTS1) is a potential tumour suppressor gene that is mutated, or deleted, in a large number of primary cancers. The
Kip/Cip family contains proteins such as p21Cip1,Waf1, p27Kip1 and p57kip2, where p21 is induced by p53 and is able
to inactivate the CDK2/cyclin(E/A) complex. Atypically low levels of p27 expression have been observed in breast, colon
and prostate cancers. Conversely over expression of cyclin E in solid tumours has been shown to correlate with poor
patient prognosis. Over expression of cyclin D1 has been associated with oesophageal, breast, squamous, and non-
small cell lung carcinomas.

[0006] The pivotal roles of CDKs, and their associated proteins, in co-ordinating and driving the cell cycle in proliferating
cells have been outlined above. Some of the biochemical pathways in which CDKs play a key role have also been
described. The development of monotherapies for the treatment of proliferative disorders, such as cancers, using ther-
apeutics targeted generically at CDKs, or at specific CDKs, is therefore potentially highly desirable. Thus, there is a
continued need to find new therapeutic agents to treat human diseases.
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Anti-hormonal agent

[0007] Anti-hormonal agent works in two ways: (1) by lowering the amount of the hormone in the body or (2) by blocking
the action of hormone on cells.

[0008] Various types of anti-hormonal agents are known.

[0009] One type of anti-hormonal agents is known as aromatase inhibitors. Aromatase inhibitors work by inhibiting
the action of the enzyme aromatase, which converts androgens into estrogens by a process called aromatization. As
breast tissue is stimulated by estrogens, decreasing their production is a way of suppressing recurrence of the breast
tumor tissue. The main source of estrogen is the ovaries in premenopausal women, while in post-menopausal women
most of the body’s estrogen is produced in peripheral tissues (outside the CNS), and also a few CNS sites in various
regions within the brain. Estrogen is produced and acts locally in these tissues, but any circulating estrogen, which exerts
systemic estrogenic effects in men and women, is the result of estrogen escaping local metabolism and spreading to
the circulatory system. There are two types of aromatase inhibitors: (1) steroidal inhibitors, such as exemestane (Aro-
masin) which forms a permanent and deactivating bond with the aromatase enzyme; and (2) non-steroidal inhibitors,
such as anastrozole (Arimidex) or Letrozole (Femara) which inhibit the synthesis of estrogen via reversible competition
for the aromatase enzyme.

[0010] Another type of anti-hormonal agent is estrogen receptor antagonist. An example of an estrogen receptor
antagonist is fulvestrant (Faslodex). Estrogen receptors are found in and on breast cells. Estrogen binds to estrogen
receptors, like a key fitting into a lock. This can activate the receptor and cause hormone receptor-positive tumors to
grow. Fulvestrant binds to and blocks estrogen receptors and reduces the number of estrogen receptors in breast cells.
[0011] Another type of anti-hormonal agent is selective estrogen receptor modulators (SERMs) are a class of com-
pounds that act on the estrogen receptor. A characteristic thatdistinguishes these substances from pure receptor agonists
and antagonists is that their action is different in various tissues, thereby granting the possibility to selectively inhibit or
stimulate estrogen-like action in various tissues An example of a SERM is tamoxifen. Tamoxifen is an estrogen receptor
agonist at bone and uterus, but an antagonist at breast.

[0012] Slamon, Dennis J, "2013 Breast Cancer Highlight", 15 May 2013, pages 1-3, reports on clinical trials of the
combination of palbociclib (PD-0332991) and letrozole.

Agent that regulates the PISK/Akt/mTOR pathway

[0013] The PI3K/AKt/mTOR pathway is an important, tightly regulated survival pathway for the normal cell. Phosphati-
dylinositol 3-kinases (PI3Ks) are widely expressed lipid kinases that catalyze the transfer of phosphate to the D-3' position
of inositol lipids to produce phosphoinositol-3-phosphate (PIP), phosphoinositol-3,4-diphosphate (PIP,) and phosphoi-
nositol-3,4,5-triphosphate (PIP,). These products of the PI3K-catalyzed reactions act as second messengers and have
central roles in key cellular processes, including cell growth, differentiation, mobility, proliferation and survival.

[0014] Of the two Class 1 PI3Ks, Class 1A PI3Ks are heterodimers composed of a catalytic p110 subunit (o, 3, 8
isoforms) constitutively associated with a regulatory subunit that can be p85a., p55a, p50a, p85[ or p55y. The Class 1B
sub-class has one family member, a heterodimer composed of a catalytic p110y subunit associated with one of two
regulatory subunits, p101 orp84 (Fruman et al., AnnuRev. Biochem. 67:481 (1998); Suire et al., Curr. Biol. 15:566 (2005)).
[0015] In many cases, PIP2 and PIP3 recruit AKT to the plasma membrane where it acts as a nodal point for many
intracellular signaling pathways important for growth and survival (Fantl et al., Cell 69:413-423(1992); Baderet al., Nature
Rev. Cancer 5:921 (2005); Vivanco and Sawyer, Nature Rev. Cancer 2:489 (2002)). Aberrant regulation of PI3K, which
often increases survival through AKT activation, is one of the most prevalent events in human cancer and has been
shown to occur at multiple levels. The tumor suppressor gene PTEN, which dephosphorylates phosphoinositides at the
3’ position of the inositol ring and in so doing antagonizes PI3K activity, is functionally deleted in a variety of tumors. In
other tumors, the genes for the p110« isoform, PIK3CA, and for AKT are amplified and increased protein expression of
their gene products has been demonstrated in several human cancers. Further, somatic missense mutations in PIK3CA
that activate downstream signaling pathways have been described at significant frequencies in a wide diversity ofhuman
cancers (Kang at el., Proc. Natl. Acad. Sci. USA 102:802 (2005); Samuels et al., Science 304:554 (2004); Samuels et
al., Cancer Cell 7:561-573 (2005)). Thus, inhibitors of PI3K alpha are known to be of particular value in the treatment
of cancer and other disorders.

[0016] mMTOR is a kinase protein predominantly found in the cytoplasm of the cell. It acts as a central regulator of
many biological processes related to cell proliferation, angiogenesis, and cell metabolism. mTOR exerts its effects
primarily by turning on and off the cell’s translational machinery, which includes the ribosomes, and is responsible for
protein synthesis. mTOR is a key intracellular point of convergence for a number of cellular signaling pathways. mTOR
performs its regulatory function in response to activating or inhibitory signals transmitted through these pathways, which
are located upstream from mTOR in the cell. These diverse signaling pathways are activated by a variety of growth
factors (including vascular endothelial growth factors (VEGFSs), platelet-derived growth factor (PDGF), epidermal growth



10

15

20

25

30

35

40

45

50

55

DK/EP 3033086 T3

factor (EGF), insulin-like growth factor 1 (IGF-1)), hormones (estrogen, progesterone), and the presence or absence of
nutrients (glucose, amino acids) or oxygen. One or more of these signaling pathways may be abnormally activated in
patients with many different types of cancer, resulting in deregulated cell proliferation, tumor angiogenesis, and abnormal
cell metabolism.

[0017] VanTine etal, CancerDiscovery, 2011, vol.1, no.4, pages 287-284, disclose thatigand-independent ER activity
promotes the growth of breast cancer cells through CDK4/E2F and the phosphatidylinositol 3-kinase (PI3K) pathway is
also upregulated in endocrine therapy-resistant cells as an independent event.

[0018] WO2013/006532 relates to the combination of a CDK inhibitor and a PI3K/Akt/mTOR regulator.

[0019] Inspite ofnumeroustreatment options for cancerpatients, there remains a need for effective and safe therapeutic
agents and a need for their preferential use in combination therapy.

Summary of the Invention

[0020] The present invention relates to a pharmaceutical combination comprising (1) a first agent which is Compound
A1 described by Formula A1 below or a pharmaceutically acceptable salt thereof:

\N_
DR
AN N N o
N/

Iz Z
\_/

(A1)

and (2) a second agent which is letrozole or a pharmaceutically acceptable salt thereof

[0021] Compound A1 is also described by the chemical name 7-Cyclopentyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-
7H-pyrrolo[2,3-d]pyrimidine-6-carboxylic acid dimethylamide.

[0022] There is also provided the above pharmaceutical combination(s) for use in the treatment of an estrogen receptor
positive cancer.

[0023] A method for the treatment of a cancer comprising administering the above pharmaceutical combination(s) in
jointly therapeutically effective amount, to a warm-blooded animal, preferably a human, in need thereofis also described.
[0024] In accordance with the present invention, the compounds in the pharmaceutical combination(s) may be admin-
istered either as a single pharmaceutical composition, as separate compositions, or sequentially.

[0025] The invention provides a pharmaceutical combination comprising (1) a first agent which is Compound A1
described by Formula A1 below or a pharmaceutically acceptable salt thereof:

N_
HN N N 0
N~ |
NS
[Nj
N
H

(A1)
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and (2) a second agent which is letrozole.
[0026] In one embodiment, the invention relates to a pharmaceutical combination comprising (1) a first agent which
is Compound A1 described by Formula A1 below or a pharmaceutically acceptable salt thereof:

\

N/T\>_\<N—
HN)|\N/ N 0
57
X

N

(J

N
H (A1)

and (2) a second agent which is letrozolefor for use in treating HR+, HER2- breast cancer..
[0027] Inanotherembodiment, the invention relates to a pharmaceutical combination comprising (1) a first agent which
is Compound A1 described by Formula A1 below or a pharmaceutically acceptable salt thereof:

\

jhocd
HN N N 0
5
|

N

(J

N
H (A1)

and (2) a second agent which is letrozole for use in treating ER+, HER2- advanced breast cancer..
[0028] The present disclosure further relates to a kit comprising the pharmaceutical combination.

Detailed Description of the Figures
[0029]

Figure 1 shows an extended dose matrix and isobologram demonstrating the effects of combining Compound A1
and Compound B1 doses on proliferation of MCF7/ARO human breast carcinoma cells with A4A.

Figure 2 shows an extended dose matrix and isobologram demonstrating the effects of combining Compound A1
and Compound B2 doses on proliferation of MCF7/ARO human breast carcinoma cells with A4A.

Figure 3 shows an extended dose matrix and isobologram demonstrating the effects of combining Compound A1
and Compound B3 doses on proliferation of MCF7/ARO human breast carcinoma cells with A4A.

Figure 4 shows an extended dose matrix demonstrating the effects of combining Compound A1 and Compound B1
with or without the presence of Compound C1, Compound C2 or Compound C3 on proliferation of MCF7/ARO
human breast carcinoma cells with A4A.

Figure 5 shows an extended dose matrix demonstrating the effects of combining Compound A1 and Compound B2
with or without the presence of Compound C1, Compound C2 or Compound C3 on proliferation of MCF7/ARO
human breast carcinoma cells with A4A.

Figure 6 shows an extended dose matrix demonstrating the effects of combining Compound A1 and Compound B3
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with or without the presence of Compound C1, Compound C2 or Compound C3 on proliferation of MCF7/ARO
human breast carcinoma cells with A4A.

Figure 7 shows the MCF7/Aro Cell Growth for 6 Days w A4A with the CTG Assay.

Figure 8 shows an extended dose matrix and isobologram demonstrating the effects of combining Compound A3
and Compound B1 doses on proliferation of MCF7/ARO human breast carcinoma cells with A4A.

Figure 9 shows an extended dose matrix and isobologram demonstrating the effects of combining Compound A2
and Compound B1 doses on proliferation of MCF7/ARO human breast carcinoma cells with A4A.

Figure 10 shows an extended dose matrix demonstrating the effects of combining Compound A3 and Compound
B1 with or without the presence of Compound C1 or Compound C3 on proliferation of MCF7/ARO human breast
carcinoma cells with A4A.

Figure 11 shows an extended dose matrix demonstrating the effects of combining Compound A2 and Compound
B1 with or without the presence of Compound C1 or Compound C3 on proliferation of MCF7/ARO human breast
carcinoma cells with A4A.

Figure 12 shows an extended dose matrix and isobologram demonstrating the effects of combining Compound A3
and Compound B2 doses on proliferation of MCF7/ARO human breast carcinoma cells with A4A.

Figure 13 shows an extended dose matrix and isobologram demonstrating the effects of combining Compound A2
and Compound B2 doses on proliferation of MCF7/ARO human breast carcinoma cells with A4A.

Figure 14 shows an extended dose matrix demonstrating the effects of combining Compound A3 and Compound
B2 with or without the presence of Compound C1 or Compound C3 on proliferation of MCF7/ARO human breast
carcinoma cells with A4A.

Figure 15 shows an extended dose matrix demonstrating the effects of combining Compound A2 and Compound
B2 with or without the presence of Compound C1 or Compound C3 on proliferation of MCF7/ARO human breast
carcinoma cells with A4A.

Figure 16 shows an extended dose matrix and isobologram demonstrating the effects of combining Compound A3
and Compound B3 doses on proliferation of MCF7/ARO human breast carcinoma cells with A4A.

Figure 17 shows an extended dose matrix and isobologram demonstrating the effects of combining Compound A2
and Compound B3 doses on proliferation of MCF7/ARO human breast carcinoma cells with A4A.

Figure 18 shows an extended dose matrix demonstrating the effects of combining Compound A3 and Compound
B3 with or without the presence of Compound C1 or Compound C3 on proliferation of MCF7/ARO human breast
carcinoma cells with A4A.

Figure 19 shows an extended dose matrix demonstrating the effects of combining Compound A2 and Compound
B3 with or without the presence of Compound C1 or Compound C3 on proliferation of MCF7/ARO human breast
carcinoma cells with A4A.

Figures 20-22 show antitumor efficacy of various compounds used as single agent, in double orin triple combination
in the HBCx-34 human breast patient-derived xenograft model.

Figure 23 illustrates the study design of clinical trial described in Example 3.

Figures 24 and 25 show the duration of exposure to treatment in ARM1 and ARM2 of the clinical trial described in
Example 3 (interim results).

Figure 26 shows the partial response observed for patient with metastatic breast carcinoma treated with Compound
A1 and Letrozole.

Figure 27 illustrates the study design of clinical trial described in Example 5.

Figures 28 and 29 show the Mean plasma concentration-time profiles for Compound A1 and EVE in patients treated
with Compound A1 + EVE + EXE on C1D15.

Figure 30 shows the duration of exposure to treatment of the clinical trial described in Example 5 (interim results).
Figure 31 shows improvement in soft tissue metastases in a patient with lymph node, plura, lung, and soft tissue
metastases who had received 1 prior line of anastrozole and 1 prior line of fulvestrant in the advanced/metastatic
setting.

Detailed Description of the Invention

[0030] The following general definitions are provided to better understand the invention:

"Aromatase inhibitor" used herein relates to compounds which inhibit the estrogen production, i.e. the conversion of the
substrates androstenedione and testosterone to estrone and estradiol, respectively. Such compounds will be referred
to as "aromatase inhibitors".

[0031] "Selective estrogen receptor modulator (SERM)" refers to compound(s) that act on the estrogen receptor. A
characteristic that distinguishes SERMs from pure receptor agonists and antagonists is that their action is different in
various tissues, thereby granting the possibility to selectively inhibit or stimulate estrogen-like action in various tissues.
[0032] "PI3Kinhibitor"is defined hereinto referto a compoundwhich targets, decreases orinhibits phosphatidylinositol
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3-kinase. Phosphatidylinositol 3-kinase activity has been shown to increase in response to a number of hormonal and
growth factor stimuli, including insulin, platelet-derived growth factor, insulin-like growth factor, epidermal growth factor,
colony-stimulating factor, and hepatocyte growth factor, and has been implicated in processes related to cellular growth
and transformation.

[0033] "Combination" refers to either a fixed combination in one dosage unit form, or a non-fixed combination (or kit
of parts) for the combined administration where a compound and a combination partner (e.g. another drug as explained
below, also referred to as "therapeutic agent" or "co-agent") may be administered independently at the same time or
separately within time intervals, especially where these time intervals allow that the combination partners show a coop-
erative, e.g. synergistic effect. The term "combined administration" or the like as utilized herein are meant to encompass
administration of the selected combination partner to a single subject in need thereof (e.g. a patient), and are intended
to include treatment regimens in which the agents are not necessarily administered by the same route of administration
or atthe same time. The term "fixed combination" means that the active ingredients, e.g. a compound of formula A1 and
a combination partner, are both administered to a patient simultaneously in the form of a single entity or dosage. The
terms "non-fixed combination" or "kit of parts" mean that the active ingredients, e.g. a compound of formula A1 and a
combination partner, are both administered to a patient as separate entities either simultaneously, concurrently or se-
quentially with no specific time limits, wherein such administration provides therapeutically effective levels of the two
compounds in the body of the patient.

[0034] ‘"Treatment" includes prophylactic and therapeutic treatment (including but not limited to palliative, curing,
symptom-alleviating, symptom-reducing) as well as the delay of progression of a cancer disease or disorder. The term
"prophylactic" means the prevention of the onset or recurrence of a cancer. The term "delay of progression" as used
herein means administration of the combination to patients being in a pre-stage or in an early phase of the cancer to be
treated, a pre-form of the corresponding cancer is diagnosed and/or in a patient diagnosed with a condition under which
it is likely that a corresponding cancer will develop.

[0035] “"Pharmaceutical preparation” or "pharmaceutical composition" refers to a mixture or solution containing at least
one therapeutic agent to be administered to a warm-bloodeded, e.g., a human.

[0036] "Co-administer", "co-administration" or "combined administration" or the like are meant to encompass admin-
istration of the selected therapeutic agents to a single patient, and are intended to include treatment regimens in which
the agents are not necessarily administered by the same route of administration or at the same time.

[0037] "Pharmaceutically acceptable" refers to those compounds, materials, compositions and/or dosage forms, which
are, within the scope of sound medical judgment, suitable for contact with the tissues of mammals, especially humans,
without excessive toxicity, irritation, allergic response and other problem complications commensurate with a reasonable
benefit/risk ratio.

[0038] ‘“Therapeutically effective" preferably relates to an amount of a therapeutic agent that is therapeutically or in a
broader sense also prophylactically effective against the progression of a cancer.

[0039] “Jointlytherapeutically effective” means thatthe therapeutic agents may be given separately (in a chronologically
staggered manner, especially a sequence-specific manner) in such time intervals that they prefer, in the warm-blooded
animal, especially human, to be treated, still show a (preferably synergistic) interaction. Whether this is the case can,
inter alia, be determined by following the blood levels, showing that both compounds are present in the blood of the
human to be treated at least during certain time intervals.

[0040] "Single pharmaceutical composition" refers to a single carrier or vehicle formulated to deliver effective amounts
of both therapeutic agents to a patient. The single vehicle is designed to deliver an effective amount of each of the
agents, along with any pharmaceutically acceptable carriers or excipients. In some embodiments, the vehicle is a tablet,
capsule, pill, or a patch. In other embodiments, the vehicle is a solution or a suspension.

[0041] "Dose range" refers to an upper and a lower limit of an acceptable variation of the amount of therapeutic agent
specified. Typically, a dose of the agent in any amount within the specified range can be administered to patients
undergoing treatment.

[0042] “Subject", "patient”, or "warm-blooded animal" is intended to include animals. Examples of subjects include
mammals, e.g., humans, dogs, cows, horses, pigs, sheep, goats, cats, mice, rabbits, rats, and transgenic non-human
animals. In certain embodiments, the subject is a human, e.g., a human suffering from, at risk of suffering from, or
potentially capable of suffering from a brain tumor disease. Particularly preferred, the subject or warm-blooded animal
is human.

[0043] The terms "about" or "approximately" usually means within 20%, more preferably within 10%, and most pref-
erably still within 5% of a given value or range. Alternatively, especially in biological systems, the term "about" means
within about a log (i.e., an order of magnitude) preferably within a factor of two of a given value.

[0044] The present disclosure relates to a pharmaceutical combination comprising (1) a CDK inhibitor or a pharma-
ceutically acceptable salt thereof and (2) an anti-hormonal agent or a pharmaceutically acceptable salt thereof.

[0045] The present disclosure also relates to a pharmaceutical combination comprising (1) a CDK inhibitor or a phar-
maceutically acceptable salt thereof, (2) an anti-hormonal agent or a pharmaceutically acceptable salt thereof, and (3)
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an agent that regulates the PI3K/Akt/mTOR pathway or a pharmaceutically acceptable salt thereof.

[0046] Such combination may be for simultaneous, separate or sequential use for the treatment of a cancer.
[0047] In one embodiment, the CDK inhibitor is CDK4/6 inhibitor.

[0048] Examples of a CDK4/6 inhibitor are

Compound A1, described by Formula A1 below:

\N_
HNT N7 N o
N e
|
)
N
: (A1)
or,
Compound A2, described by Formula A2 below:
\N
O
HN N N @)
N~
| =
(A2)

or,

palbociclib (hereinafter referred as Compound A3, also known as PD-0332991).

[0049] Compound A1 is also described by the chemical name 7-Cyclopentyl-2-(5-piperazin-1-yl-pyridin-2-ylamino)-
7H-pyrrolo[2,3-d]pyrimidine-6-carboxylic acid dimethylamide.

[0050] Compound A2 is also described by the chemical name 7-cyclopentyl-N,N-dimethyl-2-(5-((1R,6S)-9-methyl-4-
oxo0-3,9-diazabicyclo[4.2.1]nonan-3-yl)pyridin-2-ylamino)-7H-pyrrolo[2,3-d] pyrimidine-6-carboxamide.

[0051] Compound A3 is also described by the chemical name 6-Acetyl-8-cyclopentyl-5-methyl-2-{[5-(1-piperazinyl)-
2-pyridinylJamino}pyrido[2,3-d]pyrimidin-7 (8H)-one.

[0052] An example of ananti-hormonal agent is an aromatase inhibitor. Such aromatase inhibitor can be either a non-
steroidal aromatase inhibitor or a steroidal aromatase inhibitor.

[0053] Letrozole (hereinafter referred as Compound B1) is an example of a non-steroidal aromatase inhibitor.
[0054] Exemestane (hereinafter referred as Compound B2) is an example of a steroidal aromatase inhibitor.

[0055] In another reference embodiment, the anti-hormonal agent is an estrogen receptor antagonist.

[0056] Fulvestrant (hereinafter referred as Compound B3) is an example of an estrogen receptor antagonist.

[0057] In yet another reference embodiment, the anti-hormonal agent is a selective estrogen receptor modulator.
[00568] Tamoxifen (hereinafter referred as Compound B4) is an example of a selective estrogen receptor modulator.
[0059] In one reference embodiment, the agent that regulates the PISK/Akt/mTOR pathway is a PI3K inhibitor.
[0060] The PI3K inhibitor can be, for example,

Compound C1, described by Formula C1 below:
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NH

or,
Compound C2, described by Formula C2 below:

(C2).

[0061] Compound C1 is also described by the chemical name (S)-Pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-
methyl-5-[2-(2,2,2-triflucro-1,1-dimethyl-ethyl)-pyridin-4-yl]-thiazol-2-yl}-amide).

[0062] Compound C2 is also described by the chemical name 5-(2,6-di-4-morpholinyl-4-pyrimidinyl) - 4- (trifluorome-
thyl)-2-pyrimidinamine.

[0063] In another reference embodiment, the agent that regulates the PI3K/Akt/mTOR pathway is a mTOR inhibitor.
[0064] Everolimus (hereinafter referred as Compound C3) is an example of a mTOR inhibitor.

[0065] The present disclosure further relates to the above pharmaceutical combination(s) for use in the treatment of
a cancer.

[0066] The present disclosure further relates to a method for the treatment of a cancer comprising administering the
above pharmaceutical combination(s) in jointly therapeutically effective amount, to a warm-blooded animal, preferably
a human, in need thereof.

[0067] In accordance with the present disclosure, the compounds in the pharmaceutical combination(s) may be ad-
ministered either as a single pharmaceutical composition, as separate compositions, or sequentially.

[0068] The present disclosure further relates to a kit comprising the pharmaceutical combination.

[0069] The Compounds A1-A3, B1-B4, C1-C3 may be incorporated in the combination of the present disclosure in
either the form of its free base or any salt thereof. Salts can be present alone or in mixture with free compound, e.g. the
compound of the formula A1, and are preferably pharmaceutically acceptable salts. Such salts of the compounds of
formula A1 are formed, for example, as acid addition salts, preferably with organic or inorganic acids, from compounds
of formula A1 with a basic nitrogen atom. Suitable inorganic acids are, for example, halogen acids, such as hydrochloric
acid, sulfuric acid, or phosphoric acid. Suitable organic acids are, e.g., succinic acid, carboxylic acids or sulfonic acids,
such as fumaric acid or methansulfonic acid. For isolation or purification purposes it is also possible to use pharmaceu-
tically unacceptable salts, for example picrates or perchlorates. For therapeutic use, only pharmaceutically acceptable
salts or free compounds are employed (where applicable in the form of pharmaceutical preparations), and these are
therefore preferred.

[0070] The Compounds A1-A3, B1-B4, C1-C3 can be synthesized by one skilled in the art. Specifically, Compound
A1 is disclosed as Example 74 of W02010/020675; Compound A2 is disclosed in WO2011/101409; Compound C1 is
disclosed as Example 15 of W0O2010/029082; and Compound C2 is disclosed as Example 10 of WO2007/084786.
[0071] Suitable aromatase inhibitors include, but are not limited to,
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(a) steroids, such as exemestane and formestane; and
(b) non-steroids, such as aminoglutethimide, vorozole, fadrozole, anastrozole and, especially, letrozole.

[0072] Exemestane can be administered, e.g., in the form as it is marketed, e.g. under the trademark AROMASIN®.
Formestane can be administered, e.g., in the form as it is marketed, e.g. under the trademark LENTARON®. Fadrozole
can be administered, e.g., in the form as it is marketed, e.g. under the trademark AFEMA®. Anastrozole can be admin-
istered, e.g., in the form as it is marketed, e.g. under the trademark ARIMIDEX®. Letrozole can be administered, e.g.,
in the form as it is marketed, e.g. under the trademark FEMARA® or FEMAR®. Letrozole has been specifically described
in the European patent No. 0 236 940 published on September 16, 1987, as well as in United States patent No. 4,978,672
published on December 18, 1990, and Japanese Patent No. 2018112 all in the name of the applicant. Aminoglutethimide
can be administered, e.g., in the form as it is marketed, e.g. under the trademark ORIMETEN®.

[0073] The structure ofthe active agents identified by code nos., generic or trade names may be taken from the actual
edition of the standard compendium "The Merck Index" or from databases, e.g., Patents International (e.g., IMS World
Publications).

[0074] Comprised are likewise the pharmaceutically acceptable salts thereof, the corresponding racemates, diaster-
eoisomers, enantiomers, tautomers, as well as the corresponding crystal modifications of above disclosed compounds
where present, e.g. solvates, hydrates and polymorphs, which are disclosed therein. The compounds used as active
ingredients in the combinations of the present disclosure can be prepared and administered as described in the cited
documents, respectively. Also within the scope of this disclosure is the combination of more than two separate active
ingredients as set forth above, i.e., a pharmaceutical combination within the scope of this disclosure could include three
active ingredients or more.

[0075] It is believed that the combination of the present disclosure possesses beneficial therapeutic properties, e.g.
synergistic interaction, strong in vitro or in vivo anti-proliferative activity and/or strong in vitro or in vivo antitumorresponse,
which render it particularly useful for the treatment of cancer.

[0076] Suitable cancers that can be treated with the combination of the present disclosure include, but are not limited
to, sarcoma, lymphomas, cancer of the lung, bronchus, prostate, breast (including sporadic breast cancers and sufferers
of Cowden disease), pancreas, gastrointestine, colon, rectum, colon, colorectal adenoma, thyroid, liver, intrahepatic bile
duct, hepatocellular, adrenal gland, stomach, gastric, glioma, glioblastoma, endometrial, melanoma, kidney, renal pelvis,
urinary bladder, uterine corpus, cervix, vagina, ovary, multiple myeloma, esophagus, a leukaemia, acute myelogenous
leukemia, chronic myelogenous leukemia, lymphocytic leukemia, myeloid leukemia, brain, a carcinoma of the brain, oral
cavity and pharynx, larynx, small intestine, non-Hodgkin lymphoma, melanoma, villous colon adenoma, a neoplasia, a
neoplasia of epithelial character, a mammary carcinoma, basal cell carcinoma, squamous cell carcinoma, actinic kera-
tosis, tumordiseases (including solid tumors), a tumor ofthe neck or head, polycythemia vera, essentialthrombocythemia,
myelofibrosis with myeloid metaplasia, and Waldenstroem disease. Where a cancer, a tumor, a tumor disease, sarcoma,
or a cancer are mentioned, also metastasis in the original organ or tissue and/or in any other location are implied
alternatively or in addition, whatever the location of the tumor and/or metastasis.

[0077] The combination of the present disclosure is particularly useful for the treatment of a cancer mediated by
phosphatidylinositol 3-kinase (PI3K), particularly the alpha-subunit of PI3K. Proliferative diseases may include those
showing overexpression or amplification of PI3K alpha, somatic mutation of PIK3CA or germline mutations or somatic
mutation of PTEN or mutations and translocation of p85« that serve to up-regulate the p85-p110 complex. In a preferred
embodiment, the cancer is a tumor and/or cancerous growth mediated by the alpha isoform of PI3K. Disease may include
those showing overexpression or amplification of the alpha-isoform of PI3K and/or somatic mutation of PIK3CA.
[0078] The combination of the present invention is also particularly useful for the treatment of a hormone sensitive
and/or hormone receptor positive cancers. Hormone sensitive cancers may include, but are not limited to, breast cancer,
endometrial cancer, ovarian cancer, and/or cervical cancer. Hormone-receptor positive cancers may include estrogen
receptor positive cancers (i.e., cancerthat grows in response to the hormone estrogen) or progesterone receptor positive
cancers (ie., cancer that grows in response to the hormone progesterone. Preferably, the hormone receptor positive
cancer is estrogen receptor positive breast cancer.

[0079] In one embodiment, the cancer is a solid tumor.

[0080] In a further embodiment of the invention, the cancer is selected from the group consisting of cancer of the
breast, endometrial, ovary and cervix.

[0081] Inafurtherembodiment ofthe disclosure, the canceris a cancershowing both (a) overexpression oramplification
of the alpha-isoform of PI3K and/or somatic mutation of PIK3CA, and (b) hormone receptor positive status.

[0082] In a further embodiment, the cancer is breast cancer. Preferably, the cancer is a breast cancer having either
hormone receptor positive, a mutation in the PIK3CA, or a combination thereof. More preferably, the cancer is estrogen
receptor positive (+) breast cancer.

[0083] In a further embodiment, the cancer is a hormone receptor positive (+) breast cancer resistant to treatment
with hormone therapy (e.g., estrogen or progesterone). A cancer "resistant to treatment with hormone therapy" refers
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to a cancer or tumor that either fails to respond favorably to treatment with prior hormone therapy, or alternatively, recurs
or relapses after responding favorably to hormone therapy. Said hormone therapy is understood to be in the absence
of a PI3K inhibitor. The cancer or tumor may be resistant or refractory at the beginning of treatment or it may become
resistant or refractory during treatment.

[0084] It is one objective of this disclosure to provide a pharmaceutical composition comprising a quantity, which is
jointly therapeutically effective at targeting or preventing a cancer, of each therapeutic agent of the disclosure.

[0085] In accordance with the present disclosure, agents in the composition of the present disclosure may be admin-
istered together in a single pharmaceutical composition, separately in two or more separate unit dosage forms, or
sequentially. The unit dosage form may also be a fixed combination.

[0086] The pharmaceutical compositions for separate administration of agents or for the administration in a fixed
combination (i.e., a single galenical composition comprising at least two therapeutic agents according to the invention
may be prepared in a manner known per se and are those suitable for enteral, such as oral or rectal, topical, and
parenteral administration to subjects, including mammals (warm-blooded animals) such as humans, comprising a ther-
apeutically effective amount of at least one pharmacologically active combination partner alone, e.g., as indicated above,
or in combination with one or more pharmaceutically acceptable carriers or diluents, especially suitable for enteral or
parenteral application. Suitable pharmaceutical compositions contain, e.g., from about 0.1% to about 99.9%, preferably
from about 1% to about 60%, of the active ingredient(s).

[0087] Pharmaceutical compositions for the combination therapy for enteral or parenteral administration are, e.g.,
those in unit dosage forms, such as sugar-coated tablets, tablets, capsules or suppositories, ampoules, injectable so-
lutions or injectable suspensions. Topical administration is e.g. to the skin or the eye, e.g. in the form of lotions, gels,
ointments or creams, or in a nasal or a suppository form. If not indicated otherwise, these are prepared in a manner
known per se, e.g., by means of conventional mixing, granulating, sugar-coating, dissolving or lyophilizing processes.
It will be appreciated that the unit content of each agent contained in an individual dose of each dosage form need not
in itself constitute an effective amount since the necessary effective amount can be reached by administration of a
plurality of dosage units.

[0088] Pharmaceutical compositions may comprise one or more pharmaceutical acceptable carriers or diluents and
may be manufactured in conventional manner by mixing one or both combination partners with a pharmaceutically
acceptable carrier or diluent. Examples of pharmaceutically acceptable diluents include, but are not limited to, lactose,
dextrose, mannitol, and/or glycerol, and/or lubricants and/or polyethylene glycol. Examples of pharmaceutically accept-
able acceptable binders include, but are not limited to, magnesium aluminum silicate, starches, such as corn, wheat or
rice starch, gelatin, methylcellulose, sodium carboxymethylcellulose and/or polyvinylpyrrolidone, and, if desired, phar-
maceutically acceptable disintegrators include, but are not limited to, starches, agar, alginic acid or a salt thereof, such
as sodium alginate, and/or effervescent mixtures, or adsorbents, dyes, flavorings and sweeteners. It is also possible to
use the compounds of the present disclosure in the form of parenterally administrable compositions or in the form of
infusion solutions. The pharmaceutical compositions may be sterilized and/or may comprise excipients, for example
preservatives, stabilizers, wetting compounds and/or emulsifiers, solubilisers, salts for regulating the osmotic pressure
and/or buffers.

[0089] In particular, a therapeutically effective amount of each of the combination partner of the combination of the
disclosure may be administered simultaneously or sequentially and in any order, and the components may be admin-
istered separately or as a fixed combination. For example, the method of preventing or treating a cancer according to
the disclosure may comprise: (i) administration of the first agent in free or pharmaceutically acceptable salt form; and
(iiy administration of a second agent in free or pharmaceutically acceptable salt form, simultaneously or sequentially in
any order, in jointly therapeutically effective amounts, preferably in synergistically effective amounts, e.g., in daily or
intermittently dosages corresponding to the amounts described herein. The individual combination partners of the com-
bination of the disclosure may be administered separately at different times during the course of therapy or concurrently
in divided or single combination forms. Furthermore, the term administering also encompasses the use of a pro-drug of
a combination partner that convert in vivo to the combination partner as such. The instant disclosure is therefore to be
understood as embracing all such regimens of simultaneous or alternating treatment and the term "administering" is to
be interpreted accordingly.

[0090] The effective dosage of each of combination parther agents employed in the combination of the invention may
vary depending on the particular compound or pharmaceutical composition employed, the mode of administration, the
condition being treated, the severity of the condition being treated. Thus, the dosage regimen of the combination of the
disclosure is selected in accordance with a variety of factors including type, species, age, weight, sex and medical
condition of the patient; the severity of the condition to be treated; the route of administration; the renal and hepatic
function of the patient; and the particular compound employed. A physician, clinician or veterinarian of ordinary skill can
readily determine and prescribe the effective amount of the drug required to prevent, counter or arrest the progress of
the condition. Optimal precision in achieving concentration of drug within the range that yields efficacy requires a regimen
based on the kinetics ofthe drug’s availability to target sites. This involves a consideration of the distribution, equilibrium,

12



10

15

20

25

30

35

40

45

50

55

DK/EP 3033086 T3

and elimination of a drug.

[0091] A further benefit is that lower doses of the active ingredients of the combination of the disclosure can be used,
e.g., that the dosages need not only often be smaller but are also applied less frequently, or can be used in order to
diminishthe incidence of side effects. This is in accordance with the desires and requirements ofthe patients to be treated.
[0092] The combination of the agents can be combined in the same pharmaceutical preparation or in the form of
combined preparations "kit of parts" in the sense that the combination partners can be dosed independently or by use
of different fixed combinations with distinguished amounts of the combination partners, i.e., simultaneously or at different
time points. The parts of the kit of parts can then, e.g., be administered simultaneously or chronologically staggered,
that is at different time points and with equal or different time intervals for any part of the kit of parts.

[0093] The present disclosure further relates to a kit comprising a first compound selected from the group consisting
of Compounds A1-A3 or pharmaceutically acceptable salts thereof, a second compound selected from the group con-
sisting of Compounds B1-B4 or pharmaceutically acceptable salts thereof, and a package insert or otherlabeling including
directions for treating a cancer.

[0094] The present disclosure further relates to a kit comprising a first compound selected from the group consisting
of Compounds A1-A3 or pharmaceutically acceptable salts thereof, a second compound selected from the group con-
sisting of Compounds B1-B4 or pharmaceutically acceptable salts thereof, a third compound selected from the group
consisting of Compounds C1-C3 or pharmaceutically acceptable salts thereof, and a package insert or other labeling
including directions for treating a cancer.

[0095] The present invention provides following embodiments:

1. A pharmaceutical combination comprising (1) a first agent which is a CDK inhibitor described by formula A1 below
\
N|/T\>_\<N—
HN)\N/ N 0
S
N

(]

N
H (A1).

or a pharmaceutically acceptable salt thereof and (2) a second agent which is the anti-hormonal agent letrozole or
a pharmaceutically acceptable salt thereof.

2. The combination of 1 , wherein the agents are administered simultaneously, separately or sequentially.

3. The pharmaceutical combination of 1 or 2 for use in treating hormone-sensitive and/or hormone-receptor positive
cancer, such as a solid tumor or a cancer selected from the group consisting of breast cancer, endometrial cancer,
ovarian cancer, and cervical cancer.

4. The pharmaceutical combination for use according to embodiment 3, wherein the cancer is breast cancer.

5. The pharmaceutical combination for use according to embodiment 3, wherein the cancer is an estrogen receptor
positive cancer.

6. The pharmaceutical combination for use according to embodiment 4, wherein the breast cancer is estrogen
receptor positive breast cancer.

7. A pharmaceutical combination comprising (1) a first agent which is Compound A1 described by Formula A1 below
or a pharmaceutically acceptable salt thereof:
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and (2) a second agent which is letrozole, or a pharmaceutically acceptable salt thereof, for use in treating HR+,
HERZ2- breast cancer.

8. A pharmaceutical combination comprising (1) a first agent which is Compound A1 described by Formula A1 below
or a pharmaceutically acceptable salt thereof:

\

N/T\>_\<N—
HN)|\N/ N 0
4L
N

N

(J

N
H (A1)

and (2) a second agent which is letrozole, or a pharmaceutically acceptable salt thereof, for use in treating ER+,
HERZ2- advanced breast cancer.

[0096] The following Examples illustrate the disclosure described above. The beneficial effects of the pharmaceutical
combination of the present disclosure can also be determined by other test models known as such to the person skilled
in the pertinent art.

Example 1

[0097] The following experimental procedure is performed to demonstrate the efficacy and anti-proliferative activity of
Compound A1 in double or triple combination in the treatment of breast cancer:

Preparation of compounds/reagent solutions

[0098] Compound A1 (a CDK4/6 inhibitor, 10mM), Compound B1 (Letrozole, Sigma, 10mM), Compound B3 (Fulves-
trant, Sigma, 10mM), Compound B2 (Exemestane, Sigma, 10mM), Compound C1 (a PI3K inhibitor, 10mM), Compound
C3 (an mTor inhibitor, 10mM) and Compound C2 (a PI3K inhibitor, 10mM) were dissolved in DMSO. A4A (the precursor
androstenedione10mM) were dissolved in ethanol. All these reagents were stored in aliquots at -20°C.

Cell Culture

[0099] MCF7 human breast carcinoma cells were provided by Dr. Chen Shiuan (City of Hope National Medical Center,
CA, USA) , which were stably transfected with the aromatase expression vector bearing the neomycin (G418) resistance
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gene (also named MCF7/Aro). Aromatase converts the precursor androstenedione (A4A) into 173-estradiol (E2), which
is required for the proliferation of the host cell line. Unless otherwise mentioned, all cell culture reagents were obtained
from Invitrogen. Cells were maintained in MEM (# 11095-080) supplemented with 10 % v/v fetal bovine serum (FBS,
#10099-141), 1 mM sodium pyruvate (#11360-070), 1% v/vnon-essential amino acids (#11140-050) and G418 (geneticin,
#10131) in a humidified incubator at 37°C in 5 % CO2. The cells were passaged twice a week and the medium was
changed every 2 to 3 days. To assess estrogen driven cell proliferation, it was necessary to deplete the medium of
steroids. To do so, the steroid-depleted (SD) medium, MEM (#51200-038, no phenol red & no glutamine) supplemented
with charcoal stripped FBS (#12676-029) and Glutamax #35050-061) was used. Medium without phenol red (pH indi-
cator) was required since itis a structural homologue of estrogen. Moreover, normal FBS need to be replaced by charcoal-
stripped FBS in order to remove steroids. TryPLE Express (12604-013, no phenal red) was used for cell dissociation
during SD treatment.

Cell viability assay and cell proliferation assay

[0100] MCF7/Aro cells were steroid deprived for 3 days before trypsinized using TryPLE Express (#12604-013, without
phenol red) and 1500 cells/well were plated on clear-bottom 384-well black plates (Greiner, #781091) in triplicates with
30 pl/well growth media, cells were allowed to attach overnight and were followed by 6 days of incubation with 10nM of
A4A and various concentrations of drugs or drug combinations (10 pliwell). Cell viability was determined by measuring
cellular ATP content using the CellTiter-Glo® (CTG) luminescent cell viability assay (Promega). Each single agent and
combination treatment of cells was compared to controls (cells treated with an equivalent volume of medium). 30ul/well
ofthe CTG reagents was added to each well at the end of the compound treatment and luminescence was recorded on
an Envision plate reader (Perkin EImer). Reduced and enhanced luminescent signal values (responses) were calculated
relative to untreated (control) cells.

Combinations tested

[0101] The following combinations were tested:

(a) Compound A1/ Compoud B1 (Letrozole);

(b) Compound A1/ Compoud B1 (Letrozole) / Compound C1 (1uM or 500nM);

(c) Compound A1/ Compoud B1 (Letrozole) / Compound C3 (20nM or 2nM);

(d) Compound A1/ Compoud B1 (Letrozole) / Compound C2 (333nM);

(e) Compound A1/ Compound B3 (Fulvestrant);

(f) Compound A1/ Compound B3 (Fulvestrant) / Compound C1 (1uM or 500nM);

(g) Compound A1/ Compound B3 (Fulvestrant) / Compound C3 (20nM or 2nM);

(h)y Compound A1/ Compound B3 (Fulvestrant) / Compound C2 (333nM);

(i) Compound A1/ Compound B2 (Exemestane);

() Compound A1/ Compound B2 (Exemestane) / Compound C1 (1uM or 500nM);

(k) Compound A1/ Compound B2 (Exemestane) / Compound C3 (20nM or 2nM); and

() Compound A1/ Compound B2 (Exemestane) / Compound C2 (333nM).
[0102] Compound A1, Compoud B1 (Letrozole), Compoud B2 (Exemestane) and Compoud B3 (Fulvestant) were in
multiple doses, and Compoud C1, Compoud C2 and Compoud C3 were in a single dose as a background compounds
(doses as labeled above) in all the triple combinations.
[0103] Toevaluatethe anti-proliferative activity of allthe combinations in a non-bias way, as well as to identify synergistic

effect at all possible concentrations, the studies were conducted with a "dose matrix." This utilized all possible permu-
tations of serially-diluted Compound A1/ Compound B1 (Letrozole), Compound A1 / Compound B3 (Fulvestant) and
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Compound A1/ Compound B2 (Exemestane) (with a single dose background compound). In all combination assays,
agents were applied simultaneously.
[0104] The "dose matrix, Compound A1/Compound B1, Compound A1/Compound B3 and Compound A1/Compound
B2" were consisted of the followings:

(a) Compound A1 (in the combination of Compound A1/Compound B1 and Compound A1/Compound B2), which
was subjected to a 6 dose 3X serial dilution with a high dose of 10uM and a low dose of approximately 41nM

(b) Compound A1 (in the combination of Compound A1/Compound B3), which was subjected to a 5 or 6 dose 3X
serial dilution with a high dose of 1 or 3uM and a low dose of approximately 12nM

(c) Compound B1, which was subjected to a 7 dose 3X serial dilution with a high dose of 5uM and a low dose of
approximately 7nM

(d) Compound B3, which was subjected to a 6 dose 3X serial dilution with a high dose of 800nM and a low dose of
approximately 3nM

(e) Compound B2, which was subjected to a 7 dose 3X serial dilution with a high dose of 10uM and a low dose of
approximately 14nM.

Calculating the effect of combinations:

[0105] The synergistic interaction (analyzed using Chalice software [CombinatoRx, Cambridge MA]) was calculated
by comparing the response from a combination to the response of the agent acting alone, against the drug-with-itself
dose-additive reference model. Deviations from dose additives can be assessed numerically with a Combination Index
(Cl), which quantifies the overall strength of combination effect. This calculation (esentially a volume score) is as follows:
Vhsa=Zx,yINFX INFY (Iyaia - THsa) - Additionally, Clis calculated between the data and the highest single-agent surface,
normalized for single agent dilution factors (Lehar et al, 2009):

Data analysis
[0106] Data evaluation and graph generation were performed using Microsoft Excel software, and Chalice software.
Results

[0107] To investigate the activity of double or triple combinations of Compound A1 with antiestrogen therapeutics such
as fulvestrant (Compound B3), letrozole (Compound B1) and exemestane (Compound B2), with or without PI3K or
mTOR inhibitor Compound C1, Compound C2 or Compound C3 on cell proliferation, various combos as described in
the method section were tested in androstenedione driven, aromatase overexpressing MCF7 cells. Synergywas observed
between Compound A1 and all three antihormonal therapies in a 7x8 dose matrix combination setting, with synergy
score eachat4.12,2.41 and 1.43, forletrozole (Compound B1), exemestane (Compound B2) and fulvestrant (Compound
B3), respectively. Various does of PI3K and mTOR inhibitor was also added to the same 7X8 does matrix setting as a
background compounds to test the efficacy of triple combinations, in all cases, the triple combo significantly enhanced
the maximum level of inhibition achieved by single or double reagents, and greatly reduced the doses needed for
achieving the same levels of inhibition. Those results solidly support the concept of combining two or three reagents
targeting cell cycle, mMTOR/PI3K and estrogen pathway in ER positive breast cancer.

[0108] The results from Example 1 are shown in Figures 1-7.

Example 2

[0109] The following experimental procedure is performed to demonstrate the efficacy and anti-proliferative activity of
Compound A2 or Compound A3 in double or triple combination in the treatment of breast cancer:

Preparation of compounds/reagent solutions

[0110] Compound A2 (a CDK4/6 inhibitotor, 10mM), Compound A3 (a CDK4/6 inhibitor, 10mM), Compound B1 (Letro-
zole, Sigma, 10mM), Compound B3 (Fulvestrant, Sigma, 10mM), Compound B2 (Exemestane, Sigma, 10mM), Com-
pound C1 (a PI3K inhibitor, 10mM), and Compound C3 (an mTor inhibitor, 10mM) were dissolved in DMSO. A4A (the
precursor androstenedione, 10mM) were dissolved in ethanol. All these reagents were stored in aliquots at -20°C.
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Cell Culture

[0111] MCF7 human breast carcinoma cells were provided by Dr. Chen Shiuan (City of Hope National Medical Center,
CA, USA) , which were stably transfected with the aromatase expression vector bearing the neomycin (G418) resistance
gene (also named MCF7/Aro). Aromatase converts the precursor androstenedione (A4A) into 173-estradiol (E2), which
is required for the proliferation of the host cell line. Unless otherwise mentioned, all cell culture reagents were obtained
from Invitrogen. Cells were maintained in MEM (# 11095-080) supplemented with 10 % v/v fetal bovine serum (FBS,
#10099-141), 1 mM sodium pyruvate (#11360-070), 1% v/vnon-essential amino acids (#11140-050) and G418 (geneticin,
#10131) in a humidified incubator at 37°C in 5 % CO2. The cells were passaged twice a week and the medium was
changed every 2 to 3 days. To assess estrogen driven cell proliferation, it was necessary to deplete the medium of
steroids. To do so, the steroid-depleted (SD) medium, MEM (#51200-038, no phenol red & no glutamine) supplemented
with charcoal stripped FBS (#12676-029) and Glutamax #35050-061) was used. Medium without phenol red (pH indi-
cator) was required since itis a structural homologue of estrogen. Moreover, normal FBS need to be replaced by charcoal-
stripped FBS in order to remove steroids. TryPLE Express (12604-013, no phenal red) was used for cell dissociation
during SD treatment.

Cell viability assay and cell proliferation assay

[0112] MCF7/Aro cells were steroid deprived for 3 days before trypsinized using TryPLE Express (#12604-013, without
phenol red) and 1500 cells/well were plated on clear-bottom 384-well black plates (Greiner, #781091) in triplicates with
30 pliwell growth media, cells were allowed to attach overnight and were followed by 6days of incubation with 10nM of
A4A and various concentrations of drugs or drug combinations (10 pliwell). Cell viability was determined by measuring
cellular ATP content using the CellTiter-Glo® (CTG) luminescent cell viability assay (Promega). Each single agent and
combination treatment of cells was compared to controls (cells treated with an equivalent volume of medium). 30ul/well
ofthe CTG reagents was added to each well at the end of the compound treatment and luminescence was recorded on
an Envision plate reader (Perkin EImer). Reduced and enhanced luminescent signal values (responses) were calculated
relative to untreated (control) cells.

Combinations tested

[0113] The following combinations were tested:
(a) Compound A2 / Compound B1 (Letrozole);
(b) Compound A2 / Compound B1 (Letrozole) / Compound C1;
(c) Compound A2 / Compound B1 (Letrozole) / Compound C3;
(d) Compound A2 / Compound B3 (Fulvestrant);
(e) Compound A2 / Compound B3 (Fulvestrant) / Compound C1;
(f) Compound A2 / Compound B3 (Fulvestrant) / Compound C3;
(g) Compound A2 / Compound B3 (Exemestane);
(h)y Compound A2 / Compound B3 (Exemestane) / Compound C1;
(i) Compound A2 / Compound B3 (Exemestane) / Compound C3;
() Compound A3 / Compound B1 (Letrozole);
(k) Compound A3 / Compound B1 (Letrozole) / Compound C1;
() Compound A3 / Compound B1 (Letrozole) / Compound C3;

(m) Compound A3 / Compound B3 (Fulvestrant);
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(n) Compound A3 / Compound B3 (Fulvestrant) / Compound C1;

(o) Compound A3 / Compound B3 (Fulvestrant) / Compound C3;

(p) Compound A3 / Compound B3 (Exemestane);

(g) Compound A3 / Compound B3 (Exemestane) / Compound C1; and
(r) Compound A3 / Compound B3 (Exemestane) / Compound C3.

[0114] Compound A2, Compound A3, Letrozole (Compound B1), Exemestane (Compound B2) and Fulvestant (Com-
pound B3) were in multiple doses, and Compound C1 (1uM) and Compound C2 (20nM) were in a single dose as a
background in all the triple combinations.

[0115] Toevaluatethe anti-proliferative activity of allthe combinations in a non-biasway, as well as to identify synergistic
effect at all possible concentrations, the studies were conducted with a "dose matrix." This utilized all possible permu-
tations of serially-diluted Compound A2 / Compound B1 (Letrozole), Compound A2 / Compond B3 (Fulvestant), Com-
pound A2 / Compound B2 (Exemestane), Compound A3 / Compound B1 (Letrozole), Compound A3 / Compund B3
(Fulvestant) and Compound A3 / Compound B2 (Exemestane) (with a single dose background compound). In all com-
bination assays, agents were applied simultaneously.

[0116] The "dose matrix, Compound A2 / Compound B1, Compound A2/Compound B3, Compound A2/Compound
B2, Compound A3/Compound B1, Compound A3/Compound B3 and Compound A3/Compound B2" were consisted of
the followings:

(a) Compound A2, which was subjected to a 7 dose 3X serial dilution with a high dose of 3uM and a low dose of
approximately 4.1nM

(b) Compound A3, which was subjected to a 7 dose 3X serial dilution with a high dose of 3uM and a low dose of
approximately 4.1nM

(c) Compound B1, which was subjected to a 6 dose 3X serial dilution with a high dose of 5uM and a low dose of
approximately 20.6nM

(d) Compound B3, which was subjected to a 6 dose 3X serial dilution with a high dose of 100nM and a low dose of
approximately 0.4nM

(e) Compound B2, which was subjected to a 6 dose 3X serial dilution with a high dose of 10uM and a low dose of
approximately 41.2nM

Calculating the effect of combinations

[0117] The synergistic interaction (analyzed using Chalice software [CombinatoRx, Cambridge MA]) was calculated
by comparing the response from a combination to the response of the agent acting alone, against the drug-with-itself
dose-additive reference model. Deviations from dose additives can be assessed numerically with a Combination Index
(Cl), which quantifies the overall strength of combination effect. This calculation (esentially a volume score) is as follows:
Visa=Zx yINFX InfY (Iyaia - lysp)- Additionally, Clis calculated between the data and the highest single-agent surface,
normalized for single agent dilution factors (Lehar et al, 2009):

Data analysis
[0118] Data evaluation and graph generation were performed using Microsoft Excel software, and Chalice software.
Results

[0119] To investigate the activity ofdouble ortriple combinations of Compound A2 and Compound A3 with antiestrogen
therapeutics such as fulvestrant (Compound B3), letrozole (Compound B1) and exemestane (Compound B2), with or
without PI3K or mTOR inhibitor Compound C1 or Compound C3 on cell proliferation, various combos as described in
the method section were tested in androstenedione driven, aromatase overexpressing MCF7 cells. Synergywas observed
between Compound A3 and all three antihormonal therapies in a 7x8 dose matrix combination setting, with score each
at3.7,1.2 and 1.7 for letrozole, exemestane and fulvestrant respectively. And synergy was also observed in Compound
A2 /Letrozole and Compound A2 /Fulvestrant combinations with score each at 3.2 and 1.4. Single dose of PI3K and
mTOR inhibitor was also added to the same 7X8 does matrix setting as a background compounds to test the efficacy
of triple combinations, in all cases, the triple combo significantly enhanced the maximum level of inhibition achieved by
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single or double reagents, and greatly reduced the doses needed for achieving the same levels of inhibition. Those
results solidly support the concept of combining two or three reagents targeting cell cycle, mTOR/PI3K and estrogen
pathway in ER positive breast cancer.

[0120] The results from Example 2 are shown in Figures 8-19.

[0121] The Table below summerizes the synergy score of the various combinations tested in Example 2.

Combo synergy score
Compound A3/Compound B1 3.7
Compound A3/ Compound B1 /Compound C1 | 1.7
Compound A3/ Compound B1 /Compound C3 | 4.5
Compound A3/Compound B2 1.2
Compound A3/Compound B2/Compound C1 1.5
Compound A3/Compound B2 /Compound C3 2.8
Compound A3/Compound B3 1.7
Compound A3/Compound B3/Compound C1 3.0
Compound A3/Compound B3 /Compound C3 1.7
Compound A2/Compound B1 3.2
Compound A2/ Compound B1 /Compound C1 | 1.9
Compound A2/ Compound B1 /Compound C3 | 4.4
Compound A2/Compound B2 0.8
Compound A2/Compound B2/Compound C1 1.3
Compound A2/Compound B2 /Compound C3 24
Compound A2/Compound B3 1.4
Compound A2/Compound B3/Compound C1 3.2
Compound A2/Compound B3 /Compound C3 1.5

Example 3

[0122] A clinical trial is currently on going to further the clinical development of the two investigational agents in ER+
breast cancer, Compound A1 (CDK4/6 inhibitor) and Compound C1 (PI3K inhibitor). This is a multi-center, open-label,
dose finding Phase Ib/ll trial. The Phase |b part is a three-part dose escalation study to estimate the MTD and/or RP2D
for two double combinations: Compound A1 with letrozole and Compound C1 with letrozole followed by estimation of
the MTD and/or RP2D of the triple combination of Compound A1 + Compound C1 with letrozole.

[0123] The three-part Phase Ib will be followed by a randomized Phase |l study to assess the preliminary anti-tumor
activity of the two double combination regimens (Compound A1+letrozole and Compound C1+letrozole) versus the triple
combination (Compound A1+Compound C1 with letrozole) and to further evaluate their safety in patients with ER+/HER2-
locally advanced or metastatic breast cancer.

[0124] Approximately 290 adult women with ER+/HER2- locally advanced or metastatic breast cancerwill be enrolled.
[0125] The starting dose for the study drug combination doublets and triplet are described below. The standard dose
of letrozole will be used throughout this study (2.5 mg/day).

Starting doses for each arm:

Arm Compound A1 (3 weeks followed by | Compound C1 Letrozole (QD)
a one week break) (QD)

Compound A1 and Letrozole 600mg - 2.5mg

Compound C1 and Letrozole - 300mg 2.5mg
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(continued)

Arm Compound A1 (3 weeks followed by | Compound C1 Letrozole (QD)
a one week break) (QD)

Compound A1 and Compound C1 | 400mg 100mg 2.5mg

and Letrozole

[0126] The objectives of the Phase Ib portion of the study are:

Primary Objectives

[0127]

* To estimate the maximum tolerated dose (MTD) and/or recommended Phase Il dose (RP2D) of the following com-
binations:

- Arm 1: Compound A1 + letrozole (2.5 mg)
- Arm 2: Compound C1 + letrozole (2.5 mg)
- Arm 3: Compound A1 + Compound C1 + letrozole (2.5 mg).

Secondary Objectives

[0128]

* To characterize the pharmacokinetic (PK) profiles of Compound A1, Compound C1, and letrozole when used in
combination.

* To characterize the safety and tolerability in Arms 1, 2, and 3.
* To assess preliminary clinical antitumor activity in Arms 1, 2, and 3.

Study Design (Figure 23)

[0129]
* In the Phase portion of this multicenter, open-label study, postmenopausal women with ER+/human epidermal
growth factor receptor negative (HER2-) advanced BC are being treated with once-daily doses of Compound A1

(3-weeks-on/1-week-off) + letrozole (2.5 mg) or Compound C1 + letrozole (2.5 mg).

* Dose escalation is guided by the adaptive Bayesian Logistic Regression Model (BLRM) along with the Escalation
With Overdose Control principle.

« PK assessments were conducted prior to dose-escalation decisions during the study to monitor exposure and
evaluate possibility of cytochrome P450-mediated drug-drug interactions.

*  Upon determination of the MTD/RP2D in Arms 1 and 2, the BLRM will be updated with the most recent data from
the dose-escalation in Arms 1 and 2, and this will be used to determine the starting dose for Arm 3.

Key Inclusion Criteria

[0130]
* Postmenopausal women with metastatic or locally advanced ER+/HER2- BC.

*  Any number of prior lines of endocrine therapy.
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* Upto 1 prior cytotoxic regimen in the metastatic or locally advanced setting.
* Representative tumor specimen (archival or new) available for molecular testing (unless otherwise agreed).

* Newly obtained, matched pre- and on-therapy tumor samples are mandatory in the Phase dose-escalation part of
the study.

Key Exclusion Criteria

[0131]
*  Prior treatment with a CDK4/6, AKT, mTOR, or PI3K inhibitor and failure to benefit.
*  Current symptomatic brain metastases.

* Clinically manifestdiabetes mellitus, history of gestational diabetes mellitus, ordocumented steroid-induced diabetes
mellitus.

* QT corrected with Fridericia's formula (QTcF) >470 ms.
Assessments
[0132]

* Routine safety assessments conducted at baseline and at regularintervals throughout the study, and adverse events
(AEs) assessed continuously according to Common Terminology Criteria for Adverse Events v4.03.

*«  Tumor response evaluated locally by the investigator, using computerized tomography and magnetic resonance
imaging, based on Response Evaluation Criteria In Solid Tumors v1.1. Evaluations conducted at baseline, every 8

weeks through to Cycle 6, every 12 weeks thereafter (or sooner if there is clinical evidence of disease progression),
and at end of treatment.

*  Samples for PK evaluations collected on Days 1, 2, 8, 15, 21, and 22 of Cycle 1 and on Day 15 of Cycles 2-6. Real-
time PK assessments were conducted to guide dose escalation (in addition to BLRM).

Interim Results

Patient Characteristics and Disposition

[0133]

+ 10 patients have beentreated with Compound A1 and letrozole (Arm 1), and 7 patients have been treated with Compound

C1 and letrozole (Arm 2). The patients details are shown in Table 1.

Table 1. Patient Characteristics and Disposition

Characteristic Arm 1: Compound A1 Arm 2: Compound C1 Allsubjects
600 mg + letrozole 300 mg + letrozole (n=7) | (N =17)
(n=10)
Median age, years (range) 59 (45-67) 61 (51-72) 60 (45-72)
WHO performance status, n (%)
0 5 (50) 4 (57) 9 (53)
1 5 (50) 3 (43) 8 (47)
Median time since initial diagnosis to first 123 (9-173) 49 (2-295) 104 (2-295)

dose of treatment, months (range)
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(continued)

WHO performance status, n (%)

Pts who received prior antineoplastic 10 (100) 7 (100) 17 (100)
regimens, n (%)

Number of regimens, n (%)

1 2(20) 3(43) 5(29)
2 1(10) 2(29) 3(18)
4 0 1(14) 1(6)
5 2(20) 0 2(12)
>5 5(50) 1(14) 6(35)
Prior therapies received in the advanced/metastatic setting, n (%)
Chemotherapy 4 (40) 0 4 (24)
Anastrozole 4 (40) 3 (43) 7 (41)
Fulvestrant 6 (60) 2 (29) 8 (47)
Letrozole 4 (40) 3 (43) 7 (41)
Tamoxifen 1(10) 0 1 (6)
Exemestane 3 (30) 2 (29) 5 (29)
PI3K/AKT/mTOR inhibitors 5 (50) 1(14) 6 (35)
Other 7 (70) 2 (29) 9 (53)
Number of pts who received prior surgery, 9 (90) 7 (100) 16 (94)
n (%)
Number of pts who received prior 8 (80) 4 (57) 12 (71)

radiotherapy, n (%)

mTOR, mammalian target of rapamycin; PI3K, phosphatidylinositol 3-kinase; pts, patients; WHO, World Health Or-
ganization.

+ At the time of study entry, all patients had stage IV ER+/HER2- BC.
* Treatment has been discontinued in 2 (20%) patients in Arm 1 due to disease progression. At the cut-off date, treatment
was ongoing for all 7 (100%) patients in Arm 2.

Safety

[0134]

+ Of 12 patients evaluable as part of the dose-determining set (6 in each arm), 3 dose-limiting toxicities (DLTs) were
observed: 1 Grade 4 neutropenia in Arm 1 and 2 Grade 2 hyperglycemia in Arm 2.

* The most common (>30% patients) all-grade adverse events suspected to be study drug-related were (see Table 2):

- Arm 1: neutropenia (90%) and nausea (40%)
- Arm 2: hyperglycemia (57%), nausea (43%), decreased appetite (43%), and diarrhea (43%).
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Table 2. All Grades > 10% and All Grade 34 Adverse Events

Adverse event

Arm 1 Compound A1 600 mg +

letrozole (n=10)

letrozole (n=7)

Arm 2: Compound C1 300 mg +

All subjects (N=17)

All grades, n Grade %, n (%) | All grades, n Grade %, n (%) | All Grade
(%) (%) grades, 34, n
n (%) (%)
Hematologic adverse events
Neutropenia 9 (90) 5 (50) 0 0 9 (53) 5 (29)
Leukopenia 2 (20) 0 0 0 2(12) 0
Lymphopenia 0 0 1(14) 1(14) 1 (6) 1 (6)
Non-hematologic adverse events

Nausea 4 (40) 0 3 (43) 0 7 (41) 0
Fatigue 3 (30) 0 2 (29) 1(14) 5 (29) 1 (6)
Decreased 1(10) 0 3 (43) 0 4 (24) 0
appetite
Diarrhea 1(10) 0 3 (43) 0 4 (24) 0
Hyperglycemia 0 0 4 (57) 1(14) 4 (24) 1 (6)
Weight 1(10) 0 2 (29) 0 3(18) 0
decreased
Dysgeusia 0 0 2 (29) 0 2(12) 0

* QTcF prolongation (>470 ms) was not observed in Arm 1.
» Grade 3/4 adverse events suspected to be study drug related included (Table 2):

- Arm 1: neutropenia (50%)
- Arm 2: lymphopenia (14%), fatigue (14%), and hyperglycemia (14%).

» Dose reductions occurred in 5 patients; 1 patient in Arm 1 and 4 patients in Arm 2.

Pharmacokinetics

[0135]

* Preliminary PK data for Compound A1, Compound C1, and letrozole are as follows (Table 3):

- PKfor Compound A1 and Compound C1 on Days 1 and 21 are comparable with historic single-agent data.

- PKor letrozole on Day 1 are comparable with those observed in single-agent studies.

- Additional data are being gathered from patients currently enrolled in the trial to further evaluate letrozole PK
in combination with Compound A1.

Table 3. Pharmacokinetic Parameters of Compound A1, Compound C1 and Letrozole

Analyte ‘n ‘AUCaII(h*nglmI),mean(SD) Cinax (ng/ml), mean (SD) | T,ax (h), median (range)
Arm 1, C1D1
Compound A1 6 13072 (9458) 1320 (859) 3.0(1.9-4.2)
Letrozole 6 421 (115) 25 (4) 2.0
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Arm 1, C1D21
Compound A1 32038 (16586) 2780 (767) 4.0 (1.9-4.0)
Letrozole 1364 (785) 79 (12) 4.0 (4.0-7.5)
Arm 2, C1D1
Compound C1 29102 (8251) 2480 (922) 3.8 (1.2-4.1)
Letrozole 330 (115) 27 (13) 2.0 (1.2-4.0)
Arm 2, C1D21
Compound C1 40358 (6329) 3167 (314) 2.0 (2.0-3.8)
Letrozole 3 2412 (189) 118 (9) 2.0 (1.9-2.0)
AUC, area under the curve; C, cycle; Cmax, maximum concentration; D, day; Tmax, time to reach maximum concen-
tration.

Clinical activity

[0136]

*  Duration of exposure to treatment is shown in Figures 24 and 25.

« InArm 1, there was 1 patient with a confirmed partial response (Figure 26), 2 patients with stable disease (SD), and
1 patient without measurable disease had neither complete response nor progressive disease (NCRNPD; Figure 24).

* In Arm 2, there were 2 patients with SD and 3 patients had NCRNPD (Figure 25).

Conclusion (based on interim results)

[0137] Both arms of the study have demonstrated an acceptable safety profile and preliminary signs of clinical activity
in postmenopausal women with ER+/HER2- advanced BC.

* Neutropenia is an anticipated side effect of Compound A1, potentially due to inhibition of proliferation via CDK4/6
inhibition.

*  Hyperglycemia observed in Arm 2 (Compound C1 + letrozole) may be an on-target effect of PI3K inhibition.

» Dose escalation continues to determine the MTD/RP2D.

*  Upon determination of the MTD/RP2D in Arms 1 and 2, enrollment into Arm 3 will commence. Following the Phase
portion of the study a randomized Phase |l portion will compare Compound A1 + letrozole and Compound C1 +
letrozole with Compound A1 + Compound C1 + letrozole.

Example 4

[0138] A multi-center, pre-surgical, randomized, phase Il study is planned, to assess the biological activity of Compound
A1, 400 mg or 600 mg daily, in combination with letrozole 2.5 mg daily, as compared to single agent letrozole daily in
postmenopausal patients with newly diagnosed HR+, HER2-negative, early breast cancer. A total of approximately 120
patients will be randomized. Patients will receive trial therapy for 14 days (+ 3 days) and then undergo surgery. Patients
will be randomly assigned to treatment with:

a. Letrozole (2.5 mg once daily); OR
b. Letrozole (2.5mg once daily) + Compound A1 400 mg daily; OR
c. Letrozole (2.5mg once daily) + Compound A1 600 mg daily

[0139] The primary objective ofthe study is to assess the cell cycle response rate defined as the percentage of patients
who achieve a reduction in Ki67 expression to natural logarithm of percentage positive Ki67 of less than 1 (Baselga
2009). Although the trial is designed as open label, all pharmacodynamics and clinical pharmacology endpoints will be
assessed by experts who are blinded to randomized treatment.
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Example 5

[0140] A Phase Ib/ll Trial of Compound A1 with everolimus and exemestane in the treatment of ER+ Her2- Advanced
Breast Canceris on-going. The purpose ofthe trialis to estimate the MTD(s) and/ or RP2D of Compound A1 in combination
with everolimus + exemestane, and Compound A1 in combination with exemestane, and to characterize the safety and
tolerability of the combinations of everolimus + exemestane + Compound A1 and Compound A1 + exemestane in
patients with ER+ HER2- advanced breast cancer. The study consists of 3 arms:

Arms Assigned Interventions

Compound A1 +everolimus + exemestane triple Compound A1 is taken orally once per day for 21 days of each
combination 28 day cycle.

Exemestane is taken orally once per day.

Everolimus is taken orally once per day.

Compound A1 + exemestane double combination | Compound A1 is taken orally once per day for 21 days of each
28 day cycle
Exemestane is taken orally once per day.

everolimus + exemestane double combination Exemestane is taken orally once per day.
Everolimus is taken orally once per day.

[0141] Compound A1 comes in 50 mg and 200 mg capsules. Exemestane comes in 25 mg tablets. Everolimus comes
in 2.5 mg, 5mg, and 7.5 mg tablets.
[0142] The objectives of the Phase portion of this study are:

Primary Objective
[0143]

*  Determine the maximum tolerated dose (MTD)/recommended Phase |l dose (RP2D) of Compound A1 + everolimus
(EVE) + exemestane (EXE) in patients with ER+/human epidermal growth factor receptor 2-negative (HER2-) ad-
vanced BC.

Secondary Objectives
[0144]

*  Determine the safety and tolerability of Compound A1 + EVE + EXE and Compound A1 + EXE.

*  Characterize the pharmacokinetics (PK) of Compound A1 and/or EVE when administered in combination with EXE.

*  Assess preliminary antitumor activity of Compound A1 + EVE + EXE and Compound A1 + EXE.

« Evaluate the relationship between antitumor activity and molecular aberrations in the cyclin D-CDK4/6-INK-Rb,
PI3K/AKT/mTOR, and other cancer-related pathways.

Study Design:
[0145]

* In the Phase portion of this Phase Ib/Il multicenter, open-label study, postmenopausal women with ER+/HER2-
advanced BC, resistant to letrozole or anastrozole, are being treated with escalating doses of Compound A1 + EVE
+ EXE (25 mg/day) or a safety run-in of Compound A1 (600 mg/day) + EXE (25 mg/day; Figure 27).

* Dose escalation is being guided by the adaptive Bayesian Logistic Regression Model along with the Escalation with
Overdose Control principle and PK was assessed prior to dose-escalation decisions.

*  Upon determination of the MTD/RP2D, the Phase |l portion of the study will compare Compound A1 + EVE + EXE
triplet) and Compound A1 + EXE (doublet) with EVE + EXE.
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Key Inclusion Criteria:
[0146]

* Postmenopausal women with ER+/HER2- locally advanced or metastatic BC.

* Recurrence while on, or within 12 months of end of, adjuvant treatment with letrozole or anastrozole OR progression
while on, or within 1 month of end of, treatment with letrozole or anastrozole treatment for locally advanced or
metastatic BC. Letrozole or anastrozole need not be the last treatment prior to study start.

*  Previous treatment with a CDK4/6 inhibitor, EXE, or mTOR inhibitor allowed (for Phase but not Phase Il).

* Representative tumor specimen (archival or new) available for molecular testing.

Key Exclusion Criteria:
[0147]

*  >2 chemotherapy lines for advanced BC.
*  Absolute neutrophil count <1.5 x 109/L.
* QT corrected with Fridericia's formula >470 ms.

Assessments:
[0148]

* Routine safety assessments conducted at baseline and at regular intervals throughout the study. Adverse events
(AEs) are being assessed continuously according to Common Terminology Criteria for Adverse Events v4.03.

*«  Tumor response assessed locally by the investigator using computerized tomography or magnetic resonance im-
aging according to Response Evaluation Criteria In Solid Tumors v1.1 at baseline and on Day (D) 1 of Cycles (C)
3, 5, and 7, on D1 of every 4th subsequent cycle (or sooner if clinically indicated), and at the end of treatment.

*  PKevaluations for Compound A1 and EVE performed in patients treated with Compound A1 + EVE + EXE during
C1onD1, 2, 8,15, 16, and 21, and D1 of each subsequent cycle up to and including C6.

*«  Tumor samples analyzed by next-generation sequencing to determine any alterations in genes of interest.

Interim Results:
Patient Characteristics and Disposition:
[0149]

* As ofthe interim report cut of date, 16 patients have been treated: 3 patients with Compound A1 600 mg + EXE 25
mg and 13 patients with Compound A1 (200 mg [6 patients]; 300 mg [6 patients]; 250 mg [1 patient]) + EVE 2.5 mg
+ EXE 25 mg.

* Treatment has been discontinued in 5 (31%) patients. The primary reasons for discontinuation were: disease pro-
gression (4 patients) and death (1 patient).

* In the advanced/metastatic setting, previous treatment with letrozole or anastrozole was reported in 10 (63%) and
5 (31%) patients, respectively, while 6 (38%) and 3 (19%) patients had received prior EXE and EVE, respectively
(Table 4).

Table 4. Patient and Disease Characteristics

Characteristic All (N=16)
Median age, years (range) 57 (41-84) 57 (41-84)
Time since initial diagnosis of primary site to first dose of drug (months), median (range) 83 (8-355)

Site of metastases, n (%)

Bone (no visceral disease) 3 (25)

Bone and visceral 9 (50)
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Site of metastases, n (%)
Visceral (no bone disease) 4 (25)
Others 9 (56)
Setting at last medication, n (%)
Adjuvant 2(13)
Neoadjuvant 1 (6)
Advanced/metastatic disease 14 (88)
Number of prior regimens in the advanced/metastatic setting, n (%)
0 2 (13)
1-2 5 (31)
34 7 (44)
>4 2(13)
Number of prior chemotherapy regimens in the advanced/metastatic setting, n (%)
0 10 (63)
1 2 (13)
2 4 (25)
Prior therapies received in the advanced/metastatic setting, n (%)
Letrozole 10 (63)
Anastrozole 5(31)
Fulvestrant 11 (69)
Chemotherapy 6 (38)
Exemestane 6 (38)
Everolimus 3(19)
Other PI3BK/AKT/mTOR pathway inhibitors 4 (25)
Tamoxifen 2(13)
Others 5(31)
PI3K, phosphatidylinositol 3-kinase; mTOR, mammalian target of rapamycin.

Safety:

[0150]

«  Among 13 patients evaluable for dose-limiting toxicities (DLTs), 3 DLTs were observed, all with Compound A1 300
mg + EVE 2.5 mg + EXE 25 mg: 1 Grade 3 febrile neutropenia and 2 Grade 3 alanine aminotransferase (ALT)

elevation.

* Hematologic AEs were the most common toxicity across all cohorts (Table 5).

* The most common (=10%) Grade 3/4 study drug-related AEs were neutropenia (50%), leukopenia (31%), ALT

increased (13%), and hypophosphatemia (13%).
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Table 5. Adverse Events (All Grade >15% in All Pts) Suspected to be Treatment Related

Adverse Event Comp Comp A1 Comp A1 Comp A1 All pts All
A1 (600 (200 mg) + (250 mqg) + (300 mqg) + treated pts
mg) + EVE (2.5mg) | EVE(2.5mg) | EVE(2.5mg) | with N=16
EXE (25 | + EXE (25 + EXE (25 + EXE (25 Comp A1
mg) n=3 | mg) n=6 mg) n=1 mg) n=6 + EVE +

EXE n=13
Hematologic toxicities
Neutropenia All 3 (100) 4 (67) 0 5 (83) 9 (69) 12
(75)
G3/4 2 (67) 3 (33) 0 4 (B67)* 6 (46) 8(50)
Thrombocytopenia All 3 (100) 3 (50) 0 5 (83) 8 (62) 11
(69)
G3/4 0 1(17) 0 0 1(8) 1 (6)
Anemia All 3 (100) 2 (33) 0 5 (83) 7 (54) 10
(63)
G3/4 0 0 0 0 0 0
Leukopenia All 3 (100) 1(17) 1 (100) 5 (83) 7 (54) 10
(63)
G3/4 2 (67) 1(17) 0 2 (33) 3 (23) 5 (31)
Lymphopenia All 0 3 (50) 0 2 (33) 5 (39) 5 (31)
G3/4 0 1(17) 0 0 1(8) 1 (6)
Hypophosphatemia | All 0 1(17) 1 (100) 1(17) 3 (23) 3(19)
G3/4 0 0 1 (100) 1(17) 2 (15) 2 (13)
Non-hematologic toxicities
ALT increased All 1 (33) 2(33) 0 4 (87) 6 (46) 7 (44)
G3/4 0 0 0 2 (33)y* 2 (15) 2 (13)
AST increased All 1 (33) 1(17) 0 4 (87) 5 (39) 6 (38)
G3/4 0 0 0 1(17) 1(8) 1 (6)
Stomatitis All 2 (67) 3 (50) 0 1(17) 4 (31) 6 (38)
G3/4 0 0 0 0 0 0

Blood alkaline All 0 2 (33) 0 2 (33) 4 (31) 4 (25)

phosphatase G3/4 0 0 0 0 0 0

increased

Diarrhea All 2 (67) 1(17) 0 1(17) 2(15) 4 (25)

G3/4 0 0 0 0 0 0

Nausea All 1 (33) 1(17) 0 2 (33) 3 (23) 4 (25)

G3/4 0 0 0 0 0 0
Fatigue All 0 0 0 3 (50) 3 (23) 3(19)
G3/4 0 0 0 1(17) 1(8) 1 (6)
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(continued)

Non-hematologic toxicities

Headache Al 1(33) 1(17) 0 1(17) 2(15) | 3(19)
G3/4 0 0 0 0 0 0

ALT, alanine aminotransferase; AST, aspartate aminotransferase; EVE, everolimus; EXE, exemestane; pt, patient;
Comp A1, Compound A1.

*Dose-limiting toxicities included 1 Grade 3 febrile neutropenia and 2 Grade 3 ALT elevations.

Pharmacokinetics:
[0151]

* Mean plasma concentration-time profiles for Compound A1 and EVE in patients treated with Compound A1 + EVE
+ EXE on C1D15 are shown in Figures 28 and 29.

*«  Both Compound A1 and EVE were rapidly absorbed at steady state (C1D15); median Tmax of Compound A1 and
EVE was 2 and 1 hours, respectively, across dose ranges.

* Atsteady state, treatment with Compound A1 (200 and 300 mg) + EVE 2.5 mg + EXE 25 mg resulted in Compound
A1 exposure similar to that of single-agent Compound A1, while EVE exposure was approximately 1.5- to 2-fold
and 2- to 3-fold higher than historical single-agent data when administered with Compound A1 200 and 300 mg,
respectively.

Clinical Activity:

[0152]

*  Of 13 patients evaluable for response, 1 patient had a confirmed partial response (Compound A1 300 mg + EVE
2.5 mg + EXE 25 mg), 7 patients had stable disease (SD; Compound A1 600 mg + EXE 25 mg: 1 patient; Compound
A1 200 mg + EVE 2.5 mg + EXE 25 mg: 2 patients; Compound A1 300 mg + EVE 2.5 mg + EXE 25 mg: 4 patients),

and 1 patient had neither complete response nor progressive disease (Compound A1 300 mg + EVE 2.5 mg + EXE
25 mg; Figure 30 and Figure 31).

*  One patient with a p16 (CDKN2A) deletion, and cyclin D1 (CCND1) and insulin-like growth factor receptor 1 (IGFR1)
amplification treated with Compound A1 200 mg + EVE 2.5 mg + EXE had SD >6 months (Figure 30).

CONCLUSIONS (based on Interim Result)

[0153]

* Preliminary data suggest that the combinations of Compound A1 + EXE and Compound A1 + EVE + EXE are
feasible, and clinical signs of activity have been observed in both arms of the study.

* Preliminary PK analysis suggests that the 300-mg dose of Compound A1 resulted in increased EVE exposure at
steady state, but EVE does not affect Compound A1 exposure.

*  The most common AEs were hematologic as anticipated with CDK4/6 inhibitors, and were mild to moderate.

Example 6

[0154] A Phase Ib/ll trial is planned. The trial will have 3 arms as described below:

Arm Assigned Interventions

Compound A1 and Fulvestrant Compound A1: 600mg each day, 21 days on, 7 days off;
Fulvestrant: 500mg IM Day 1 and 15, followed by Q month
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(continued)

Arm Assigned Interventions

Compound A1 and Compound C2 and Fulvestrant Compound A1: 400mg each day, 21 days on, 7 days off;
Compound C2: 20mg each day continuous;
Fulvestrant: 500mg IM Day 1 and 15, followed by Q month

Compound A1 and Compound C1 and Fulvestrant Compound A1: 400mg each day, 21 days on, 7 days off;
Compound C1: 100mg each day continuous;
Fulvestrant: 500mg IM Day 1 and 15, followed by Q month

Example 7

[01565] This on-going study aims at determining antitumor efficacy of various compounds used as single agent, in
double or in triple combination in the HBCx-34 human breast patient-derived xenograft model.

[0156] The xenograft model proposed in this study is HBCx-34. HBCx-34 is a ductal carcinoma with wild type P53,
no HER2 overexpression and PR and ERa overexpression. The tumor is highly responsive to adriamycine/cyclophos-
phamide and responsive to docetaxel and capecitabine. HBCx-34 has got no cachexia properties, but no body weight
gain is observed for HBCx-34 bearing mice.

[0157] HBCx-34 breast tumor-bearing mice will receive estrogen diluted in drinking water (3-oestradiol, 8.5 mg/l), from
the date of tumor implant to the date of inclusion. No estrogen will be added during the rest of the study.

[01568] Female athymic nude mice (Hsd:Athymic Nude-Fox1nu), 6- to 9-week-old at the beginning of the experimental
phase, will be obtained from Harlan Laboratories (Gannat, France). Animals will be maintained in specific pathogen-
free animal housing at the Center for Exploration and Experimental Functional Research (CERFE, Evry, France) animal
facility. Animals will be delivered to the laboratory at least 7 days before the experiments during which time they are
acclimatized to laboratory conditions. Mice will be housed in groups of a maximum of 7 animals during acclimation period
and 5 animals during experimental phase. Mice will be housed inside individually ventilated cages (IVC) of Polysulfone
(PSU) plastic (mm 213 W x 362 D x 185 H, Allentown, USA) with sterilized and dust-free bedding cobs. Food and water
will be sterilized. Animals will be housed under a light-dark cycle (14-hour circadian cycle of artificial light) and controlled
room temperature and humidity.

Compound A1: 75 mg/kg free base, p.o.

Volume of administration: 5ml/kg (i.e. 125 pl for a 259 mouse)
Route of administration: p.o.

Form: solution

Vehicle: 0.5% Methylcellulose in water
Concentration: 15 mg/ml free base

Compound C2: 30 and 20 mg/kg free base, p.o.
Volume of administration: 5 ml/kg (i.e. 125 .l for a 25g mouse)

Route of administration: p.o.

Form: solution

Vehicle: 10% NMP / 90% PEG300

Concentration: 6 mg/ml free base = 6.534 mg/ml salt base

4 mg/ml free base = 4.356 mg/ml salt base

Compound C1: 35 mg/kg, p.o.

Volume of administration: 5ml/kg (i.e. 125 pl for a 259 mouse)
Route of administration: p.o.

Form: suspension

Vehicle: 0.5% Methylcellulose in water
Concentration: 7 mg/mi
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Vehicle: NaCl 0.9%

Volume of administration:

Route of administration:

5 ml/kg (i.e. 125 .l for a 25g mouse)
p.o.

COMPARISON COMPOUNDS: STANDARDS OF CARE

[0159]

Letrozole (Compound B1) 2.5 mg/kg (Femara®, Novartis)

Volume of administration:
Route of administration:
Form:

Vehicle:

Concentration:

5 ml/kg (i.e. 125 pl fora 25 g mouse)
p.o.

Suspension

0.9% NacCl

0.5 mg/mi

Exemestane 25 mg/kg (Compound B2, Aromasine®, Pharmacia)

Dose:

Volume of administration:
Route of administration:
Form:

Vehicle:

Concentration:

25 mg/kg
5 ml/kg (i.e. 125 pl for a 25 g mouse)

p.o.
Suspension
0.9% NacCl
5 mg/mi
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[0160] Dosing volume will be individually adjusted to the body weight. In each experimental group, the mentioned
dose will be applied for all mice.

Tumorgraft model induction

[0161] Tumors of the same passage will be transplanted subcutaneously onto 5-10 mice (donor mice, passage (n-
1)). When these tumors reach 1000 to 2000 mm?3, donor mice will be sacrificed by cervical dislocation, tumors will be
aseptically excised and dissected. After removing necrotic areas, tumors will be cut into fragments measuring approxi-
mately 20 mm?3 and transferred in culture medium before grafting.

[0162] Mice will be anaesthetized with ketamine/xylazine, and then skin will be aseptized with a chlorhexidine solution,
incised at the level of the interscapular region, and a 20 mm3 tumor fragment will be placed in the subcutaneous tissue.
Skin will be closed with clips.

[0163] All mice from the same experiment will be implanted on the same day.

Inclusion criteria

[0164] Healthy mice aged 6 to @ weeks and weighing at least 20 g will be included in the study. Mice will be allocated
todifferentgroups according to theirtumor volume to give homogenous mean and median tumorvolume in each treatment
arms. Treatments will be randomly attributed to cages housing up to 5 mice.

[0165] For each group, 10 mice with established tumors and average tumor volume ranging 108 (6x6) to 288 (9x8)
mm? will be included in the study. In the case that tumor growth is heterogeneous, group size may be reduced (up to 8
mice /group) and/or inclusion may be staggered.

Animals observations

[0166] From grafting day to study termination, animals will be observed every day, for physical appearance, behavior
and clinical changes.

Tumor measurements and body weight monitoring

[0167] Tumor volume will be evaluated by measuring tumor diameters, with a calliper, biweekly during the treatment
period and once a week during the follow-up period. The formula TV (mm?3) = [length (mm) x width (mm)2]/2 will be used,
where the length and the width are the longest and the shortest diameters of the tumor, respectively.

[0168] Tumors will not be weighed at the end of experimental phase.

[0169] All animals will be weighted biweekly during the treatment period and once a week during the follow-up period.
[0170] Unless specified otherwise by the Sponsor, in case that body weight loss reaches 15% compared to the 1st
day of treatment, DietGel Recovery® will be given for the entire group in which the body weight loss is observed.

Criteria for ethical sacrifice

[0171] Each animal will be sacrificed if one of the following conditions is met:

- Body weight loss (BWL) > 20% compared to the 1st day of treatment for 3 consecutive measurements (2 days or
48 hours).

- General alteration of behaviour or clinical signs.

- Tumor volume > 2000 mm3.

[0172] Unless specified otherwise, no necropsy will be performed at sacrifice.

End points (whichever comes first)

[0173] Each group of animals will be sacrificed if the two following conditions are met:

- Atumor volume of 2000mm3 is reached for at least one animal
- And the initial median tumor volume has been increased by 3 to 5-fold.

[0174] The endpoints for the experiment are:
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- atreatment phase of 8 weeks*
- and a follow-up phase of 57 days.

(*) Treatment phase could be extended by 2 or 3 weeks if no toxicity is observed and if required according to "Tumorgraft
model induction".

DATA ANALYSIS

[0175] Day 0 will be always considered the first day of treatment. The days of the experiment will be subsequently
numbered according to this definition. Recordings will be expressed as mean +/- standard error of the mean (mean +/-
sem) and median +/- interquartile (median +/-IQR).

[0176] Statistical analysis will be done for each measurement by Mann-Whitney non parametric comparison test using
GraphPad Prism software. Each treated group will be compared with control group.

[0177] Figures 20-22 illustrates some results of this study.
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Patentkrav
1. Farmaceutisk kombination, som omfatter
(a) forbindelse Al som vist ved formel Al nedenfor:
\
\ \ —
ﬁ) @

N

: (A1),
eller et farmaceutisk acceptabelt salt deraf

og
(b) letrozol eller et farmaceutisk acceptabelt salt deraf.

2. Farmaceutisk kombination ifelge krav 1, som omfatter
(a) forbindelse Al eller et farmaceutisk acceptabelt salt

deraf og (b) letrozol.

3. Farmaceutisk kombination ifglge krav 1 eller 2 til
anvendelse til Dbehandling af hormonfglsom og/eller hor-

monreceptorpositiv cancer.

4, Farmaceutisk kombination ifglge krav 1 eller 2 til
anvendelse 1fglge krav 3, hvor midlerne administreres

samtidigt, separat eller sekventielt.

5. Farmaceutisk kombination ifglge krav 1 eller 2 til
anvendelse ifglge krav 3 eller 4, hvor canceren er en solid

tumor.

6. Farmaceutisk kombination ifglge krav 1 eller 2 til
anvendelse ifglge krav 3 eller 4, hvor canceren er valgt fra
gruppen, der bestar af Dbrystcancer, endometriecancer,

ovariecancer og cervixcancer.



10

15

20

25

30

DK/EP 3033086 T3

7. Farmaceutisk kombination ifglge krav 1 eller 2 til

anvendelse ifglge krav 6, hvor canceren er brystcancer.

8. Farmaceutisk kombination ifglge krav 1 eller 2 til
anvendelse ifglge krav 6, hvor canceren er en gstrogen-

receptorpositiv cancer.

9. Farmaceutisk kombination ifglge krav 1 eller 2 til
anvendelse ifwlge krav 7, hvor brystcanceren er g@gstrogen-

receptorpositiv brystcancer.

10. Farmaceutisk kombination ifwlge krav 1 eller krav 2 til

anvendelse til behandling af HR+, HER2- brystcancer.

11. Farmaceutisk kombination ifwlge krav 1 eller krav 2 til
anvendelse til behandling af HR+, HER2- brystcancer, hvor
midlerne administreres samtidigt, separat eller sek-

ventielt.

12. Farmaceutisk kombination ifwlge krav 1 eller krav 2 til
anvendelse til Dbehandling af ER+, HER2- fremskreden

brystcancer.

13. Farmaceutisk kombination ifwlge krav 1 eller krav 2 til
anvendelse til Dbehandling af ER+, HER2- fremskreden
brystcancer, hvor midlerne administreres samtidigt, separat

eller sekventielt.

14. Forbindelse, som er forbindelse Al som vist ved formel

Al nedenfor:



DK/EP 3033086 T3

\

NWN—
HN)l\N/ N o
57
N

N

(J

N
H (A1),

eller et farmaceutisk acceptabelt salt deraf
til anvendelse til behandling af hormonfglsom og/eller
hormonreceptorpositiv brystcancer ved samtidig, separat

eller sekventiel administration af letrozol.

15. Forbindelse til anvendelse ife@lge krav 14, hvor bryst-

canceren er HR+, HER2- brystcancer.



DK/EP 3033086 T3

DRAWINGS

306 =URTHIGIU

ey

5y

ARAf

(n) Ly punodwon

g 0

EA A D D A A R 2

welbojoqos|

{(nn) g punodwo)

() LY pun

| 2inbi4

odwog

pgs

S

(wn) g p%unodurj\ov:) J

ZLP 04098 ABisulg

(Wn) Lv punodwo)

‘ '(wn)":‘j,g punodwbb




Compound A1 + Compound B2

Isobologram

Loewe Excess

Dose Matrix

ARnippY 0G5 =UOmIGIUT
I SN S S T | | | -

ot LR A

1 i ¥ 1 I
€1 L9 0
(wn) zg punodwo)

m(Wn) zg purigdwoo

Compound A1 (uM)

Compound A1 (uM)

Compound A1 (uM)

Synergy score: 2.41

Figure 2

DK/EP 3033086 T3



DK/EP 3033086 T3

LOIRLUT

g

(INN) LY punodwon

(wn) ¢g punodwoy

[ P L L R A

4

weiBojogos|

¢ ainbi4

¢§| 21008 ABusuAg

(IAN) LY punodwon (Wn) L v punodwo)

(Wn) ¢g punodwo)

XL)eW 8sog

(W) ¢g punodwo)



DK/EP 3033086 T3

7 2Inbi4
L'z §'T 0'¢ :2109s ABJiosuig
Z2 bunodwon NUCES 1D punodwod Ny 1D punodwo) WUOOS
(INn) Lv¥ punodwo) o (Wn) v punodwogy o (AN LY punodwon
. 5 ‘ . ) & mv
'3 3 3
° T ©
[} o o
= g :
g 2 -3
- 9 @ '
= T a
3 = E
¢'e 9'¢ 6'¢ 124098 ABIoUAS
€9 punodwo) Wugz £9 punodwon puz punoibyoeq oN

(an) Lv u::on_Eoc

ol

(Wn) 1@ punodwiog
(Wn)”;g pUnodwdo
) 1Lg punodtuc;:)

R 9 % Z o L 2

R,

Mmﬂw ‘m& mmhmmm mumgm.mwmw ON 20 punoduios
CLoy punoduwony T o0 puUnGduIoTy -4+ L pUnodulosy/ Ly punoduion

e



DK/EP 3033086 T3

- G m‘_Dm_H_ zL 9L  :8403s ABJsuAg
Z2 punodwo) Nugse 19 punodwod Nt 1D punodwod NU00S
(nn) v punodwon (nn) 1y punodwon (Wn) v punodwo)
o =y 8
3 > 3 3
T o =]
=] o o
c ) m m
2 Fa o
m 0 0
: E E
9°C 1’z 5'Z :9409s ABJouAig
£9 punodwon WUoZ £ punodwon Uz punoibyjoeq oN

(AN) LY v::o@_Eoo, As..,:v A punodwo) :>_=>y LY m::onEou,

%

{n) zg punodwic)
(wﬁj zZg bunodiubg
(iun) zg punodwo)

G e e e

iy 04 ICHUOD punoduion ON 20 punodiuon
CLOy pUNOdUIony T o0 pUNOCIOTs /4 26 pUnodiuony/ Ly punodilon



DK/EP 3033086 T3

aJnbi

g0 9 & o'l 80 :2409s ABJsuisg

29 punodwo) Nugee 10 punodwod pny 1D punodwiod NUQDS

(nn) 1 v punodwo) (IAN) LY punodwiod (AN) 1¥ punodwo?d
g S 8
e 3 3
- T -
o] [=] o
- : -
o Q w.
o o @
E E 2

60 8'0 Ak :2409s ABJoulg
€0 punodwo) WUOZ €9 punodwod yuz punoibyoeq oN

(Wn) Lv punodwo) (Wn) Ly punodwog (Wn) L v punodwod
S . \\m\u ) g . ) H Q
w e e w w
© 9 h=]
[+] <] )
£ £ £
2 a 3

8 3% 2
— .m -
& E =

1 SO} WQEQQ wcm\mﬂﬁmw oM 70 m%m&&@w
Loy punodwiony ' oo punodiioTs -4 ¢6 punodiuony/ Ly puncdwon



DK/EP 3033086 T3

/ 8inbi4

sjeadal | yum ajejd [03U09 woa 4

nwug WINUQ0S Wugee INuQZ AN N
M wPeyap €0 punodwod 1o puncdwod g9 punodwosn €9 punodwioy 19 punodwod zo punodwo)

00005

000001

000051

00000¢C

000052

00000¢

00009¢

Aessy oy

‘v M sAB( g 104 YIMOID) [j90 OIY/LAON



DK/EP 3033086 T3

(Wn) ¢y punodwod

(wn) 19 punodwon

e

g ainbi4

(n) ¢v punodwon

$S99Xg aMao]

e A L

L€ punodulo

1'¢ 01098 ABIauig

(IWn) ¢ punocdwon

(Wn) Lg punodwo)

Xujep asoqg

O/ £V punoduwiod

(Wn) 1g punodwoy

e A e



DK/EP 3033086 T3

6 ainbi4

Z'$ 01098 ABisulg

(Wn) zv punodwo) (nn) 2y punodwo) (Wn) 2w punodwo)
1 g 0

H

i

LORIIUT

§

B

i

G

i

O

(Wn) 18 punodwiod
(Wn) 1g punodwo)

XLIJE 9s0Q

o 7 s i B

L punodwon/Zy punodulon




DK/EP 3033086 T3

0l 8nbi
Gy 91008 L’} ®103s 1'¢ 121098
ABisukg KBraukg ABisukg

¢9 punodwod WUz LD punodwon AN}

(An) €v punodwo) (Wn) ¢v punodwo) (Wn) ¢v punodwoy

¥

it

3

16 19

7y

an) 1,9 punodwoo‘]
(Wn) 1g punodwo)

Xulep asoq Xujep 8soq XUe 9sog

1Y 10} [0JIU0D) punodwion oN ‘€0 punoduwiocn pue
Loy pUnodilon ~/+ 14 punodwion /oy punodlion

"N 1a punodw05




DK/EP 3033086 T3

L} @inbi4

t'y ;21008 6°l ‘81038 Z°¢ 121098
ABIdukg ABiosuhg KBiauAg
£ punodwon NUGZ L9 punodwon [Nt
(Wn) 2y punodwo) (W) 2y punodwo)
o ce STy TR 1 % £t Y

(Wn) 1g punoduiog
Wn) g punodwio
»(wn) L9 punodwo:;

Xujep asoqg X1iJe|N 8soq Xuyep asoqg

A o

mmw {m.mw Mmmw ﬁmm mmmmm%mw - m Qm mmmmﬁmw wm
LY pUNnOAIOD -/+ 19 pUNoduIon 7 2y punodiuon




DK/EP 3033086 T3

UORICIUT

i

008

o
¥

.

Al

(Wn) ¢v punodwo)

i

H

i

i

1

H

i
€9’
(Wn) zg punodwo)

&1

2l ainbi4

Z'L 81098 ABisuig

(Wn) ¢v punodwo)

(Wn) ¢v punodwo)

AT w%m%ﬁg@m@ mﬁmﬁmgmw

[

(wn)"zg punodludif)




DK/EP 3033086 T3

(INN) 2y punodwion
1 L
[ S S W N NN SN S I

0

H

!

0 QG =UDIIGILUE
T T D

[

HEEY

Bl

MIe
i

g
Gt

1
174
(Wn) zg punodwog

P

welbojoqos|

¢1 ainbi-

8'0 :9102g ABisuig

(wWn) Zv punodwo? (Wn) Zv punodwoy

(wn) zg punodwooﬁ

$S99X3 9Ma07 Xujep asoqg

punodwon / 2y punocdwon

M(wn) za punradwog:




DK/EP 3033086 T3

L
8¢ 84008 g’ 810928 7’| :8103s
KBisuig ABiauAs ABisuig
¢9 punodwod NUQZ L9 punodwo) ANL
(Wn) ¢V punodwo) (W) ¢v punodwo) (Wn) gv punodwoy

T

&

(nn) zg pJnodwoo

i
LINN

B

a3

XLep @sog XLIJeN 380

A 02 R A

mmw 04 I0AU0T wmmmmgﬁm M |
‘o punodwion pue |0 punoduwion <+ 78 punodwony /oY punoduion

A S A

(nn) zg punodwo?)




DK/EP 3033086 T3

Gl ainbi
'z ‘94008 ¢’} 81008 g'p :8J02s
ABissuksg ABasuAsg ABisulsg
¢n punodwion INUNZ L9 punodwion WNL
(Wn) 2y punodwo) (mn) Zv punodwo) (Wn) zv punodwo)

o~ e

W o “ mu m
g 3
3 3
B o
Q il
S S
0 N
— c
c
= =
o’
XLi1eln 8soq XIe 3s0Q Xujep 9soqg
e B R ) crares

ooy punoduwion pue Lo punodwon 4 29 punodiloTy / 7Y punoduwion

mww‘mﬁmmm@ mgmm% 3 ON

(Wn) zg punodwon



DK/EP 3033086 T3

9l ainbi4
L'l 101028 AB1ouAig
(Wn) ¢v punodwo)n (Wn) ¢ punodwo) (An) ¢v punodwod
1 g 0

e 1 | 1 3 i 13 { 1 b | 1 O
2 Y - 8 o)
g - 3 5

B . O o]
i = c c
\..(.m - o v =
- B 2 2
i R o o
- res 9 9 p—
o — T =

Em._mo._.mmmm_ $890X3 om0 Xujep 9sog

e PUNOCUIOT) /£y punoduion



DK/EP 3033086 T3

AR
I

{3 (== UORHGIRT

() zv punodwon

(wn) €9 punodwog

/1 21nbi4

(Inn) zv punodwon

$830X3 aMa0]

R % e

¢4 punodulo

(1n) £g punodwos

y'| 91095 ABiouAg

(Wn) zv punodwon

(Wn) ¢g punodwoy

XLIJB 9s0(

L

O /2¥ punoduio)

7

7



DK/EP 3033086 T3

gl 2Inbi
1'] elo3ds Q’¢ ;81008 1'l 8lods
ABisulsg ABisulg ABisuls
¢n punodwo? INUQZ 19 punodwo) N
(Wn) ¢v punodwo) (IAN) £ punodwon (Wn) gv punadwo)
o S
. 9 3
3 35
° ©
o c
c =
a o1
w v}
= g
- c
[
2 2
XLJe| a8soq XLIJely 8soQ Xujep asoqg

Yy 404 10AU07 punoduosy ON
‘oo punodilosy puB Lo punodilon -4 0 punodilony £ oY DUNoduon

(Wn) ¢g punodwo)




DK/EP 3033086 T3

61 @inbi4
G| 94008 Z°¢ 8103s ¥’ :sl0as
KBasuhg ABisuhg ABisuhg
¢9 punodwon NugzZ L2 punodwo pni
(Wn) gv punodwo) (Wn) zv punodwo) (Wn) gv punodwo)
o &
= 3
3 T
° o}
Q c
£ S
3 o
m &
9 w—
- c
c
2 2
XLep 8soq Xujej 3soq Xujep asog

Iy 10} Wmﬁmww}wmm@m%ﬁw ON Mmmw ﬁmmmmﬁ@w pue
LY pUnoduuon -+ ©8 punoduion / 2y punodwion

(Wn) £g punodwon



DK/EP 3033086 T3

0g ainbi4

wawiesy dojg

skep ui awn

Zo+lY+ 18 Ty B
1O+ 1l¥Y+ 189 =2

SLUNJOA Jown UE3

o
o
w

awnjop Jowny

+ 0001




DK/EP 3033086 T3

1 Z 3unbi4

wauwnean dojg

s&ep u1 auny

iy —> ¥

ajaIyapn =2 m\

o
(=]
w

awInjoA Jowng

+ 0001

SWNJOA Jown] uesp

J8oues 1se8.g m,\mm& H >3 Ul
23 punoduio) + L g punoduioD + Ly mgm&&%mm



DK/EP 3033086 T3

swiess; dojg
skep ulawp
08 14 114

ZZ ainbi4

GE (01> §¢ 0c Sl ol S 0

IO+ 1V + 18 ~3 33 3% “; ...... | .m | 33 335 3 | | i
”MH M .WW MWWWWW W me %mm wm ..... WWWWW A4
Ly : * H\ .m._
oloiop —3 _\\ + 0001

[Bpow XOd 08 LMVDENId +H3 Ul Uojeulquioo ie|di |



study Design

RN

2

L .
S

o
§§§§§§; 5:

 reoinyranded Fhasel dose.

RF2D

DK/EP 3033086 T3

Figure 23



DK/EP 3033086 T3

g @nbi4
Dugwans sl gy
} ] § ;
Bt o+ &
e
Buw g g sjozone + Bw 009 LY punodwiod % e

Bw g'z ajozona + 6w ooy 1 punodwos iy . ]
L T

o B iy, W

o B . iy

(810Z0n@7 + LY punoduion || ully)
Usuieal | 0] ainsodxs jo uoiein(]



DK/EP 3033086 T3

Gz @Inbi4
PRI AR

bw ¢z sj0zona + Bw 9og 1D punodwo) %

Bw g g sjozone + Bw ggz 1D puncdwo)

A

Bw ¢z sjazona + bw Oz 1O punodwon %

e
it

7

(9j0ZoN®7 + |0 punodwion |7 ully)
Usuieal | 0] ainsodxs jo uoiein(]



DK/EP 3033086 T3

gz @.nbi4

‘Buipes onejsejsw ay) U Z£00DAD JoNaiyul sseun-g jopsoullApieydsoyd
8] pue ‘JUeJISaA|n} ‘9|0Z0J13| UNM JusLIIeal] puB 'uoIsioxe ssew yaau bl pue
Awoioaioydoo-obuidies [eisie|ig B PaAIa0al PEY OYM BLUOUIDIED ISBI] DeISBIoW Ul JUsed

M

b
£a
s
FRS
£

8j0Z04187
pue Ly punodwon UlipA pealesq esuodsey [elued



DK/EP 3033086 T3

/Z @Inbi4

"8s0p || 8stUd PepUsWWossl ‘GZdy ‘esop pajels|o) Wnwixew ‘qliA ‘eugisswaxa ‘X3 ‘snuwijoieas ‘gAJ

G

2UgisalliaXs DUE ShUlljOlsAe
Uim 1y punodwo) o ||/al eseyd ‘ubiseq Apnig



DK/EP 3033086 T3

) suyy

;

8¢ @inbi4

foxy

"&n\

- ‘QQ‘
- B
S

y o+ B g7 s+ T g T GRUOD-

% e S

CTb e P 17 1y O dressh Hsrer]

{43

GLALO 1e S8jljodd sWi | ~U0

m

o

fua/ B uogRaneswod 1103 {oS) veey

LY punoduion Joj

1BJIUS0UOT) BUWSE|] UES




DK/EP 3033086 T3

6¢ 24nbi-

{ag) puy

¥ % % ¥ & &

] ; 3 H Z .
-1

74
Py wyn v By wan w5 o Ty dwon g e yemmem g
15
~ 41

{pupin} vonenuasos 383 08 veay

SNWij0JaAT 104 G L AL D
1B S9|1J0Jd SWiI | —UONBIUSIUON) BUSE|d UES




DK/EP 3033086 T3

sapofko o< aseasip sigers ywmuaned, 0T 4N @_ =

‘eseasip anissalfold Jou esuodsal e1e|dwaoo
Jauyial ‘GdNHON -auBlsaWaxXa ‘I¥3 'shwljolaad ‘AT Wswiead) Buiobuo saeaipu] <

& §\§§§\\ \\m\\\\\\\\
G \\\w%\ \%\

&

S

i V\\\¥\§\\§\\ \\\ \\\\\\§\\\\§§\¥\\\ 4

GOl

o o
LAl

PRI B DIBEM Y W T W e R Wl

1USES] | 01 8insodxd JO UsIEIN



DK/EP 3033086 T3

s

‘auelsawaxa ‘Ix3
‘shuljjosana ‘gA3

*dn-mojjo) Uo asessIp

Jo eale 1sable| ay)
SMOUS Ueds | AeQ

€ 810AD 8yl ‘Bumes
ole)Se)aW/pasuBApe
By} Ul Juelisan|ny

Jo aul Joud

|l pue sj0zoJisSeue. JO
aul Joud | paniedal
pEY Oym sasejselawl
anssl) Jos pue

‘Bun| 'eunid ‘epou
ydwA| yum uaned e
Ul SOSE}JSE}ISW oNnss|)
YOS Ul Juswsrosdw|

I,

L€ 2Inbi

e

Ow Gz X3 + bw ¢z IAT + bw

00 LY punodilon UIAA PaAISSO) asuodsay (elued



	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - DESCRIPTION
	Page 27 - DESCRIPTION
	Page 28 - DESCRIPTION
	Page 29 - DESCRIPTION
	Page 30 - DESCRIPTION
	Page 31 - DESCRIPTION
	Page 32 - DESCRIPTION
	Page 33 - DESCRIPTION
	Page 34 - DESCRIPTION
	Page 35 - DESCRIPTION
	Page 36 - CLAIMS
	Page 37 - CLAIMS
	Page 38 - CLAIMS
	Page 39 - DRAWINGS
	Page 40 - DRAWINGS
	Page 41 - DRAWINGS
	Page 42 - DRAWINGS
	Page 43 - DRAWINGS
	Page 44 - DRAWINGS
	Page 45 - DRAWINGS
	Page 46 - DRAWINGS
	Page 47 - DRAWINGS
	Page 48 - DRAWINGS
	Page 49 - DRAWINGS
	Page 50 - DRAWINGS
	Page 51 - DRAWINGS
	Page 52 - DRAWINGS
	Page 53 - DRAWINGS
	Page 54 - DRAWINGS
	Page 55 - DRAWINGS
	Page 56 - DRAWINGS
	Page 57 - DRAWINGS
	Page 58 - DRAWINGS
	Page 59 - DRAWINGS
	Page 60 - DRAWINGS
	Page 61 - DRAWINGS
	Page 62 - DRAWINGS
	Page 63 - DRAWINGS
	Page 64 - DRAWINGS
	Page 65 - DRAWINGS
	Page 66 - DRAWINGS
	Page 67 - DRAWINGS
	Page 68 - DRAWINGS
	Page 69 - DRAWINGS

