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(57) Abstract: The invention concerns a combination comprising at least one 2-oxo-indole derivative of formula (I) in which R is
selected from the group consisting of thienyl, imidazolyl and pyridyl, optionally substituted by (C;-Cs) alkyl, A is a -CH,CO- o
-SO,- group; R is selected from the group consisting of 6,7-dimethoxy-1,2,3,4- tetrahydroisoquinolinyl, 3,4-dimethoxy-ben-
zylamino, (C;-Cs)alkyl, benzyl or a pharmaceutically acceptable salt thereof and at least one antitumor drug. The combination is for
use in the treatment of tumors, in particular glioblastoma multiforme (GBM), breast tumor and pancreatic tumor. The combination is
effective in the treatment of resistant tumor forms.
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“Pharmaceutical combination for the treatment of tumors”

DESCRIPTION
FIELD OF THE INVENTION
The present invention concerns a pharmaceutical combination of at least one 2-
oxo-indole derivative of formula () and at least one antitumor drug. The
combination of the invention is effective in the treatment of tumors, preferably in
the treatment of glioblastoma, breast tumor and pancreatic tumor.
STATE OF THE ART
Despite the ongoing development of new therapeutic treatments, such as
surgery, radiotherapy and chemotherapy, some tumors, including glioblastoma
multiforme (abbreviated to GBM), continue to be aggressive and lethal tumors.
In view of the disappointing results achieved by conventional therapies, the
search for possible alternative therapies able to significantly improve the outcome
of patients in these aggressive tumors is an evident need felt by cancer
researchers.
The growing understanding of the complex biological networks (molecular
pathways) relevant for the development and progression of the tumor led to the
identification of several pharmacological targets and stimulated research to
develop new "targeted therapies” aimed at more effective treatment of
unresponsive tumors with respect to conventional therapies or at preventing the
onset of recurrences.
The process of carcinogenesis is the result of an imbalance between the
physiological phenomena of cell division and growth and the normal process of
programmed death (apoptosis). In the context of this delicate balance, proteins
and signal transduction pathways which regulate growth, cell differentiation and
development often undergo genetic alterations which induce oncogenic
modifications. The pathway of PI3K/Akt/mTOR is one of the most important
intracellular signaling pathways involved in the mechanisms of cell growth and
survival. This pathway is based on the cascade sequence of particular
phosphorylation reactions, assured by various proteins with protein-kinase action,
the main ones being PI3K, Akt and mTOR. This signaling cascade is
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constitutively expressed and hyperactive in many types of cancer, due to loss of
the functionality of the PTEN factor (tumor suppressor), the amplification or
mutation of PI3K, the amplification or mutation of Akt, the activation of receptors
of the growth factors or exposure to carcinogenic agents. Once activated, it can
be propagated through phosphorylation (activation) of a wide range of
downstream effectors, among which the role of mTOR, a protein translocation
regulator, is emerging. In particular, it has been observed that this pathway is
hyperactive in many tumor forms, such as glioblastoma, multiple myeloma, tumor
of the lungs, multiple myeloma, lung cancer, cancer of the head and neck, breast
cancer, stomach cancer, acute myeloid leukemia, endometrial cancer,
melanoma, kidney cancer, ovarian cancer, prostate cancer and cancer of the
colon. Furthermore, the pathway’ hyperactivity characterizes numerous tumor
forms with fatal prognosis: the phosphorylation of Akt at the level of serine 473
(S473), and therefore the activation of this pathway, has been associated with an
unfavorable prognosis in some tumor forms such as NSCLC tumors (non-small
cell lung cancer), skin cancer (Dai DL, Martinka M, Li G.J Clin Oncol. 2005 Mar
1;23(7):1473-82), pancreas cancer (Schlieman et al., Incidence, mechanism and
prognostic value of activated AKT in pancreas cancer Br J Cancer. 2003 Dec
1;89(11):2110-5; Yamamoto S et al., Prognostic significance of activated Akt
expression in pancreatic ductal adenocarcinoma. Clin Cancer Res. 2004 Apr
15;10(8):2846-50), liver cancer (Nakanishi K, et al. Akt phosphorylation is a risk
factor for early disease recurrence and poor prognosis in hepatocellular
carcinoma. Cancer. 2005 Jan 15;103(2):307-12), prostate cancer (Kreisberg JI et
al. Phosphorylation of Akt (Serd473) is an excellent predictor of poor clinical
outcome in prostate cancer. Cancer Res. 2004;64(15):5232-6), breast cancer
(Perez-Tenorio and Stal, Activation of AKT/PKB in breast cancer predicts a
worse outcome among endocrine treated patients. Br J Cancer. 2002;86(4):540-
5), endometrial cancer (Terakawa et al., Loss of PTEN expression followed by
Akt phosphorylation is a poor prognostic factor for patients with endometrial
cancer. Endocr Relat Cancer. 2003;10(2):203-82003), stomach cancer (Nam et
al., Akt/PKB activation in gastric carcinomas correlates with clinicopathologic
variables and prognosis. APMIS. 2003;111(12):1105-13.), brain cancer (Ermoian
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et al., 2002), and blood cancer. The hyperactivation of the PI3K/Ak/mTOR
pathway is furthermore one of the factors responsible for the onset of resistance
to many chemotherapy treatments.

Given the importance of the PISK/AkK/mTOR axis in the etiopathogenesis of
numerous cancer types, logically speaking, in the latest antitumor therapeutic
approaches, each of these proteins should be considered an optimal molecular
target for the design and synthesis of new drugs. Pharmacological treatments of
this type are currently considered more effective antineoplastic therapies than the
conventional therapy [Cheng J.Q., Lindsley CW, Cheng GZ, Yang H, Nicosia
SV. (2005). The Aki/PKB pathway: molecular target for cancer drug discovery.
Oncogene;24(50):7482-92], especially in the case of treatment of neoplasias
which do not respond to chemotherapy and/or radiotherapy.

Therefore, in line with the need to provide new therapeutic/pharmacological
approaches which are alternative and/or complementary to traditional
chemotherapy, and on the basis of the latest knowledge on the role of the
PIBK/Akt/mTOR pathway in tumor pathologies, new molecules have been
synthesized able to interfere with the activity of these cell pathways, in particular
with the PI3K-Akt-mTOR pathway.

For said purpose 2-oxo-indole derivative compounds were prepared. These
compounds showed to be able to interfere with the activity of this pathway, thus
constituting new hypotheses of molecules with antitumor activity vis-a-vis lung
tumor (Nesi et al, ACS Medicinal Chemistry Letters, “Synthesis of Novel 3,5-
disubstituted-2-oxindole derivative as antitumor agents against Non-Small Cell
Lung cancer”, 2013).

Specifically, the 2-oxo-indole derivative compounds showed a powerful
antiproliferative activity associated with inhibition of the phosphorylation of Akt
and with theblock of the cell cycle at the G1/S phase in human NSCLC (Non-
Small Cell Lung Cancer) cells.

In line with the pressing need to provide new therapeutic/pharmacological
approaches which are alternative and/or complementary to traditional
chemotherapy, the object of the present invention is to provide alternative

therapeutic approaches vis-a-vis aggressive tumor forms such as glioblastoma.
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SUMMARY OF THE INVENTION

With the intention of identifying new drugs, the inventors of the present invention
have surprisingly identified a combination of traditional drugs with molecules able
to act against some effectors involved in transduction of the cell signal, which has
proved to be more effective than the mono-therapy treatment.

The object of the invention has therefore been achieved by means of a
combination comprising at least one 2-oxo-indole derivative of formula (1)

¥ /

Ry

(1)
wherein
R1 is selected from the group consisting of thienyl, imidazolyl and pyridyl,
optionally substituted by (C1-Cs) alkyl,
Ais a =CH2CO- 0 —=SO2- group;
R is selected from the group consisting of 6,7-dimethoxy-1,2,3,4-
tetrahydroisoquinolinyl, 3,4-dimethoxy-benzylamino, (Ci-Cs) alkyl, benzyl or a
pharmaceutically acceptable salt thereof and at least one antitumor drug.
The idea of the inventors of the present invention was therefore to test a
combination comprising one or more molecules able to interfere with the effectors
involved in the PIBK-Akt-mTOR pathway in order to improve the activity of the
antitumor agent, overcoming the resistance which limits the effectiveness thereof.
Said combination advantageously had a synergic effect with respect to the
activity of the single elements constituting the combination, overcoming the
effectiveness limits of the mono-therapy treatment.
The invention will now be described in detail and subsequently exemplified in the
experimental part.
DESCRIPTION OF THE FIGURES
Figure 1 shows the scheme 1 for preparation of the compounds 1-5.
Figure 2 shows the scheme 2 for preparation of the compounds 6-11.

Figure 3 shows the results of the cell viability in the MTS assay of the
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combination of compound 9 of the invention and of temozolomide. The U87MG
cells were treated with the compound 1 (100 nM, 500 nM, 1 uM) and/or with TMZ
(10 or 100 uM) for 72h. At the end of the treatments, the cell viability was
evaluated using the MTS assay. The values are expressed as a % with respect
to the control, and represent the mean value + SEM. The statistical analysis was
conducted using the ANOVA/Bonferroni one-way test. *P<0.05, ** P<0.01, ***
P<0.001 vs. control cells; ## P<0.01, ### P<0.001 vs. compound 9 only; §§§
P<0.001 vs. TMZ only.

Figure 4 shows the results of the cell viability in the WST1 (Water Soluble
Tetrazolium Salt 1) assay of the combination of compound 1 of the invention and
of temozolomide. The graphs show the inhibitory effect produced by
temozolomide (TMZ, 100uM), by compound 1 (at the concentrations 10 and 100
uM), by the association of the two compounds (TMZ 100uM + compound 1 100
uM) or by the association of the two compounds (TMZ 100uM + compound 1 10
uM), on the human cell lines U118-MG and ANGM-CSS of glioblastoma. The cell
viability was evaluated using the WST1 (Water Soluble Tetrazolium Salt 1)
assay. The values are expressed as a % with respect to the control, and
represent the mean value + SEM. The statistical analysis was conducted using
the ANOVA/Bonferroni one-way test. ** P<0.01, *** P<0.001 vs. control cells.
DETAILED DISCLOSURE OF THE INVENTION

The invention therefore concerns a combination comprising at least one 2-oxo-

indole derivative of formula (l)

(1)
wherein
R+ is selected from the group consisting of thienyl, imidazolyl and pyridyl,
optionally substituted by (C1-Cs) alkyl,
Ais a -CH2CO- 0 —SO2- group;

R is selected from the group consisting of 6,7-dimethoxy-1,2,3,4-
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tetrahydroisoquinolinyl, 3,4-dimethoxy-benzylamino, (C1-Cs)alkyl, benzyl or a
pharmaceutically acceptable salt thereof

and at least one antitumor drug.

In the oxo-indole derivative of Formula (l), R1 is selected from the group
consisting of thienyl, imidazolyl and pyridyl, preferably it is thienyl or imidazolyl.
A can be a methyl carbonyl or sulfonyl group. When A is —SO2-, R1 is preferably
imidazolyl.

R is preferably selected from the group consisting of 6,7-dimethoxy-1,2,3,4-
tetrahydroisoquinolinyl, 3,4-dimethoxy-benzylamino, methyl and benzyl, more
preferably it is 6,7-dimethoxy-1,2,3,4-tetrahydroisoquinolinyl or benzyl.

At least one 2-oxoindole derivative of the invention is preferably a compound

selected from the group consisting of

O

N-[(32)-(2-0x0-3-(thiophene-2- ylmethylene )-2,3-dihydro-1H-indol-5-yl]-2-(6,7-
dimethoxy-3,4-dihydroisoquinol-2-(1H)-yl)-acetamide

N-[(3E)-(2-0x0-3-((1-methyl-1H-imidazol-2yl)methylene)-2,3-dihydro-1H-indol-5-
yl]-2-(6,7-dimethoxy-3,4-dihydroisoquinol-2-(1H)-yl)-acetamide
/N

—

N

]
MeO NH
DO
MeO © N

H
N-[(3E)-(2-0x0-3-((pyridine-2-yl)methylene)-2,3-dihydro-1H-indol-5-yl]-2-(6,7-
dimethoxy-3,4-dihydroisoquinolin-2-(1H)-yl)- indolin-5-yl)acetamide
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Besaases

N-[(32)-(2-0x0-3-((1H-imidazol- 5y| methylene)-2,3-dihydro-1H-indol-5-yl]-2-(6,7-
dimethoxy-3,4-dihydroisoquinolin-2-(1H)-yl)acetamide

H 7\

MeO. NH S
NHY
o
o)
MeO N
¢ H

N-[(32)-2-0x0-3-(thiophene-2-yImethylidene)-2,3-dihydro-1H-indol-5-yl]-2-(3,4-
dimethoxybenzylamino)acetamide

H 7

S
HsC
3 \802

o}

N
H

N-[(82)-2-0x0-3-(thiophene-2-ylmethylidene)-2,3-dihydro-1H-indol-5-
yllmethanesulfonamide

N-{(3E)-3-[(1-methyl-1H-imidazol-2-yl)methylidene]-2-0x0-2,3-dihydro-1H-indol-5-
yl}methanesulfonamide

N

N-[(32)-3-(1H-imidazol-5-ylmethylidene)-2-ox0-2,3-dihydro-1H-indol-5-
yllmethanesulfonamide
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HC He /] JN
| | N
_NH
S0, H

o)

N
H

N-[(32)-3-(1H-imidazol-5-yImethylidene)-2-ox0-2,3-dihydro-1H-indol-5-yl]-4-

methylbenzenesulfonamide

HsC H 7
\©\ _NH S
S0,

O
N
H
N-[(32)-2-0x0-3-(thiophene-2-ylmethylidene)-2,3-dihydro-1H-indol-5-yl]-4-

methylbenzenesulfonamide

N-{(3E)-3-[(1-methyl-1H-imidazol-2-yl)methylidene]-2-0x0-2,3-dihydro-1H-indol-5-
yl}-4-methylbenzenesulfonamide.

The at least one 2-oxoindole derivative of the invention can be in the form of a
pharmaceutically acceptable salt, preferably selected from the group consisting
of hydrochlorides, phosphates, sulfates, oxalates, tartrates, maleates, citrates
and succinates.

The compound N-[(32)-(2-0x0-3-(thiophene-2-yImethylene)-2,3-dihydro-1H-indol-
5-yl]-2-(6,7-dimethoxy-3,4-dihydroisoquinol-2-(1H)-yl)-acetamide and the
compound  N-[(32)-2-ox0-3-(thiophene-2-yImethylidene)-2,3-dihydro-1H-indol-5-
yl]-2-(3,4-dimethoxybenzylamino)acetamide are preferably in the form of
hydrochlorides.

Preferably the at least one 2-oxoindole derivative of the invention is
N-[(82)-(2-0x0-3-(thiophene-2-yImethylene)-2,3-dihydro-1H-indol-5-yl]-2-(6,7-
dimethoxy-3,4-dihydroisoquinol-2-(1H)-yl)-acetamide
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H or
N-[(32)-3-(1H-imidazol-5-ylmethylidene)-2-0x0-2,3-dihydro-1H-indol-5-yl]-4-
methylbenzenesulfonamide, more preferably in the form of hydrochloride

HeC H J )v
N
NH
SG, N

H
The at least one antitumor drug is preferably a chemotherapy or radiotherapy
agent, more preferably already known for the treatment of a specific tumor.
In an advantageous form of the invention, the at least one antitumor agent is
selected from temozolomide, 5-fluorouracil, gemcitabine and temozolomide,
cisplatin, paclitaxel and doxorubicin.
In a first preferred and advantageous embodiment, the combination of the
invention comprises N-[(32)-(2-0x0-3-(thiophene-2-ylmethylene)-2,3-dihydro-1H-
indol-5-yl]-2-(6,7-dimethoxy-3,4-dihydroisoquinol-2-(1H)-yl)-acetamide and
temozolomide.
In a second preferred and advantageous form, the combination of the invention
comprises N-[(32)-3-(1H-imidazol-5-yImethylidene)-2-ox0-2,3-dihydro-1H-indol-5-
yl]-4-methylbenzenesulfonamide and temozolomide.
The combination of the invention can be used to treat a tumor.
Therefore the invention concerns a combination comprising at least one 2-oxo-

indole derivative of formula (l)

Ry

Ir=z

(N
wherein

Ri1 is selected from the group consisting of thienyl, imidazole and pyridyl,
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optionally substituted by (C1-Cs) alkyl,

Ais a -CH2C0O- 0 —SO2- group;

R is selected from the group consisting of 6,7-dimethoxy-1,2,3,4-
tetrahydroisoquinolinyl, 3,4-dimethoxy-benzylamino, (C+-Cs)alkyl, benzyl or a
pharmaceutically acceptable salt thereof and at least one antitumor drug for use
in the treatment of tumors.

The tumor for which the combination of the invention is used is preferably
glioblastoma multiforme (GBM)), breast tumor and pancreatic tumor.
Advantageously and surprisingly the combination of the invention was effective
against tumors resistant to the chemotherapy and/or radiotherapy agent.

In the preferred and advantageous form of the invention, the combination is
preferably used in the treatment of glioblastoma multiforme (GBM).
Advantageously, according to the invention, the combination of the invention has
shown synergic effects, in particular constituting a valid pharmacological strategy
for the treatment of chemoresistant tumor forms.

Experimental part

Example 1: Preparation of the 2-oxoindole derivative compounds

In the following experimental part, all the 2-oxoindole derivative compounds were
prepared following the indications provided in “Synthesis of new enzyme
inhibitors as potential tools for the antineoplastic therapy”™-PhD thesis in Drug
Science and Bioactive Substances- XXIV cycle- G. Nesi.

The derivatives 1-5 were synthesized following the synthetic procedure reported
in scheme 1 of Figure 1.

The 5-nitro-1,3-dihydro-2H-indol-2-one commercial compound was reduced to
the corresponding 5-amino-1,3-dihydro-2H-indol-2-one by means of catalytic
hydrogenation using Pd/C as a catalyst. The subsequent reaction with the chloro
acetyl chloride provided 2-chloro-N-(2-ox0-2,3-dihydro-1H-indol-5-yl)acetamide
which was condensed with the appropriate amine derivative to provide,
respectively, 2-[(6,7-dimethoxy-3,4-dihydroisoquinol-2-(1H)-yl)]-N-(2-ox0-2,3-
dihydro-1H-indol-5-yl)acetamide and 2-[(3,4-dimethoxybenzyl)amino]-N-(2-oxo-
2,3-dihydro-1H-indol-5-yl)acetamide. Lastly, condensation of the appropriate

10
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aromatic carbaldehyde in the presence of pyrrolidine provided the desired
products 1-5.

The compounds 6-11 were prepared following the synthetic procedure reported
in scheme 2 of Figure 2.

The condensation reaction of 5-amino-1,3-dihydro-2H-indol-2-one with the tosyl
chloride or with the mesyl chloride provided, respectively, N-(2-oxo-2,3-dihydro-
1 H-indol-5-yl)-4-methylbenzenesulfonamide and N-(2-oxo-2,3-dihydro-1H-indol-
5-yl)methanesulfonamide. The products obtained were subjected to a
condensation reaction with the appropriate aromatic carbaldehydes to provide
the desired compounds 6-11.

The following 2-oxo-indole derivatives were then prepared:

Compound 1:
N-[(82)-(2-0x0-3-(thiophene-2-ylmethylene)-2,3-dihydro-1H-indol-5-yl]-2-(6,7-
dimethoxy-3,4-dihydroisoquinol-2-(1H)-yl)-acetamide hydrochloride

H 7

MeO NH S
N
Ty °
MeO N
H—Cl
Compound 2:

N-[(3E)-(2-0x0-3-((1-methyl-1H-imidazol-2yl)methylene)-2,3-dihydro-1H-indol-5-
yl]- 2-(6,7-dimethoxy-3,4-dihydroisoquinol-2-(1H)-yl)-acetamide

MeO
0@

MeO

Compound 3:

N-[(3E)-(2-0x0-3-((pyridine-2-yl)methylene)-2,3-dihydro-1H-indol-5-yl]-2-(6,7-
dimethoxy-3,4-dihydroisoquinolin-2-(1H)-yl)-indolin-5-yl)acetamide

11
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/N
-
MeO NH /
O
MeO © H

Compound 4:
N-[(32)-(2-0x0-3-((1H-imidazol-5yl)methylene)-2,3 dihydro-1H-indol-5-yl]-2-(6,7-
dimethoxy-3,4-dihydroisoquinolin-2-(1H)-yl)acetamide

oY ¥

Compound 5:
N-[(32)-(2-0x0-3-((1H-imidazol-5yl)methylene)-2,3  dihydro-1H-indol-5-yl]-2-(6,7-
dimethoxy-3,4-dihydroisoquinolin-2-(1H)-yl)acetamide hydrochloride

H / \

S
MeO NH
NH
OG-
MeO N
HCI
Compound 6:

N-[(82)-2-0x0-3-(thiophene-2-ylmethylidene)-2,3-dihydro-1H-indol-5-
ylJmethanesulfonamide

H / \
S
HyC  NH
*"Ns0,
¢)
N
H
Compound 7:

N-{(3E)-3-[(1-methyl-1H-imidazol-2-yl)methylidene]-2-ox0-2,3-dihydro-1H-indol-5-
yl}methanesulfonamide

12



WO 2016/055454 PCT/EP2015/073017

Compound 8:
N-[(32)-3-(1H-imidazol-5-ylmethylidene)-2-0x0-2,3-dihydro-1H-indol-5-
5  yllmethanesulfonamide

H,C
*"Ns0,

Iz

Compound 9:
N-[(32)-3-(1H-imidazol-5-yImethylidene)-2-ox0-2,3-dihydro-1H-indol-5-yl]-4-

methylbenzenesulfonamide

N
HsC H ) \
L °
i H
2 o
N
10 H
Compound 10:
N-[(82)-2-0x0-3-(thiophene-2-ylmethylidene)-2,3-dihydro-1H-indol-5-yl]-4-
methylbenzenesulfonamide
H,C H / \
\O\ NH °
SO,
6}
N
15 H

Compound 11:
N-{(3E)-3-[(1-methyl-1H-imidazol-2-yl)methylidene]-2-0x0-2,3-dihydro-1H-indol-5-
yl}-4-methylbenzenesulfonamide

13
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The compounds 1 and 9 were used in combination with temozolomide (TMZ) in
the treatment of glioblastoma cell lines.

Temozolomide is a first-line drug for the treatment of glioblastoma; unfortunately,
its use in therapy is limited due to the onset of resistance which guarantees
survival of the cancer cells (Carmo A, Carvalheiro H, Crespo |, et al. Effect of
temozolomide on the U-118 glioma cell line. Oncol Lett 2011;2(6):1165-1170).
Example 2. Combination comprising compound 9 and temozolomide (TMZ)

Specifically, Glioblastoma Multiforme cells, named U87MG, were used.

The human cells of glioblastoma multiforme U87MG were obtained from the
national cancer research institute in Genoa (ltaly) and were monitored to
determine the DNA profiling. The U87MG cells were cultivated in RPMI medium
with the addition of 10% FBS, 2 mM of L-glutamine, 100 U/ml of penicillin, 100
mg/ml of streptomycin and 1% of non-essential amino acids at 37°C in 5% CO..
The cells were used in the successive experiments up to the fourth detaching
passage.

The U87MG cells were grown at 37°C in a humid atmosphere in the presence of
5% CO2. and were placed in a plate at a density of 3,000 cells/well. After 24
hours, the culture medium was replaced with fresh culture medium containing
different concentrations of the compound 9 solubilized in DMSO. After 72 hours,
the cell viability was assayed by means of MTS assay according to the
manufacturer’s instructions. Briefly, the assay consists in the reduction of 3-(4,5-
dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-
tetrazolium (MTS) to soluble formazan by the mitochondrial dehydrogenase. The
formazan formed is determined via reading of the absorbance at 490 nM
measured with an automated plate reader (Victor Wallac 2, Perkin Elmer). Each
experiment was conducted in triplicate. The results were calculated by

subtracting the mean background value from the values obtained from each
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evaluation and were expressed as a control percentage (non-treated cells). To
examine the potential synergic effect of cell growth inhibition, the cells of human
Glioblastoma Multiforme (GBM) U87MG were treated for 72 hours with
increasing concentrations of compound 9 (100 nM, 500 nM, 1 uM), in the
absence or in the presence of temozolomide (TMZ, 10 uM or 100 uM). At the end
of the treatments, the cell viability was determined by means of MTS assay. The
results obtained are shown in Figure 1.

The results obtained showed that compound 9 alone inhibits cell viability, in a
concentration-dependent way, with significant effect starting from 500 nM (Figure
1). The compound 9 combined with temozolomide induces a significant increase
in inhibition of the cell viability with respect to the single treatment with compound
9 (at all concentrations tested) or with temozolomide (at 10 uM and at 100 pM).
Said data show that the combination of compound 9 with temozolomide produces
a synergic effect on blocking of the glioblastoma cell proliferation.

Example 3: Combination comprising compound 1 and temozolomide (TMZ)

The cell line ANGM-CSS and U118-MG were used, human glioblastoma
multiforme (GBM) lines. The ANGM-CSS cell line (ECACC cat n°08040401) was
supplied by Dr. Angelo Notarangelo, Laboratorio di Citogenetica, IRCCS Casa
Sollievo della Sofferenza, San Giovanni Rotondo (FG), Italy. The U118-MG line
was purchased from ATCC, Manassas, VA, USA. The culture medium consisted
of DMEM:HAMS F12 (1:1) (Sigma-Aldrich) with the addition of 2mM of L-
Glutamine (Sigma Aldrich), 10% Fetal Bovine Serum (FBS, Sigma-Aldrich), 100
units/ml penicillin and 100ug/ml streptomycin (P/S) at 37°C in an atmosphere
with 5% COa.

The cytotoxicity was evaluated via a colorimetric assay, using WST-1 (4-[3-(4-

iodophenyl)-2-(4-nitrophenyl)-2H-5-tetrazolium]-1,3-benzene disulfonate) (Roche,
Mannheim, Germany). The inhibition of the cell proliferation is expressed as a
percentage of the absorbance at 450nm relative to the non-treated cells in
culture. The absorbance was measured by an Enspire microplate reader
(PerkinElmer, Wellesley, MA, USA).

The compound 1 was tested on the two cell lines of human glioblastoma

multiforme ANGM-CSS and U118MG, which are resistant to temozolomide. In
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particular, as regards the cell line ANGM-CSS, it shows an amplification of the
genes MET and EGFR (Notarangelo A, Trombetta D, Parrella P et al.
Establishment and genetic characterization of ANGM-CSS, a novel, immortal cell
line derived from a human glioblastoma multiforme. Int J Oncol.
2013:10.3892/ij0.2013.2224), whereas the U118MG presents a PTEN mutation
(Verreault M, Weppler SA, Stegeman A et al. Combined RNAi-Mediated
Suppression of Rictor and EGFR Resulted in Complete Tumor Regression in an
Orthotopic Glioblastoma Tumor Model PLoSOne. 2013;8(3):€59597).

The results are shown in Figure 2.

The administration of the compound 1 alone (10uM and 100uM) induces a
significant reduction of cell viability in the U118-MG. In this cell line,
temozolomide alone (100uM) causes a reduction in viability. The association of
the compound 1 with temozolomide induces a synergic inhibitory effect on cell
growth.

In the ANGM-CSS, temozolomide alone (100 uM) has no significant effect on cell
viability, said result was observed also following administration of compound 1
alone at 10uM. On the other hand, treatment with compound 1 alone at a
concentration 10 times higher (100uM) induces a significant reduction in cell
viability. The co-administration of compound 1 (10uM) and temozolomide
(100uM) causes a significant reduction in viability which is more marked following
co-administration of the compound 1 and temozolomide at 100uM.

From the results reported, it is evident that co-administration of the compound 1
together with temozolomide represents a valid pharmacological strategy for the

treatment of chemoresistant forms of glioblastoma.
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CLAIMS
1. A combination comprising at least one 2-oxo-indole derivative of formula (1)

¥ /

Ry

Iz

(1)
wherein
Ri1 is selected from the group consisting of thienyl, imidazolyl and pyridyl,
optionally substituted by (C1-Cs)alkyl,
Ais a —CH2CO- or —SOz2- group;
R is selected from the group consisting of 6,7-dimethoxy-1,2,3,4-
tetrahydroisoquinolinyl, 3,4-dimethoxy-benzylamino, (C1-Cs)alkyl, benzyl or a
pharmaceutically acceptable salt thereof and at least one antitumor drug.
2. The combination of claim 1, wherein Ry is thienyl or imidazolyl.
3. The combination of claim 1 or 2, wherein R is selected from the group
consisting of 6,7-dimethoxy-1,2,3,4-tetrahydroisoquinolinyl,  3,4-dimethoxy-
benzylamino, methyl and benzyl.
4. The combination of claim 3, wherein R is 6,7-dimethoxy-1,2,3,4-
tetrahydroquinolinyl or benzyl.
5. The combination according to claim 1, wherein the at least one 2-oxoindole

derivative is a compound selected from the group consisting of

H 7
MeO NH S
N
MeO N
H

N-[(82)-(2-0x0-3-(thiophene-2-yImethylene)-2,3-dihydro-1H-indol-5-yl]-2-(6,7-
dimethoxy-3,4-dihydroisoquinol-2-(1H)-yl)-acetamide
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(\/N

/N H

Me
MeO NH
O Y
© N
MeO H
N-[(3E)-(2-0x0-3-((1-methyl-1H-imidazol-2yl)methylene)-2,3-dihydro-1H-indol-5-
yl]- 2-(6,7-dimethoxy-3,4-dihydroisoquinol-2-(1H)-yl)-acetamide

/ N\

—

N

MeO NH
N/\n/
| o
o
N
MeO
© H

5 N-[(3E)-(2-oxo0-3-((pyridine-2-yl)methylene)-2,3-dihydro-1H-indol-5-yl]-2-(6,7-
dimethoxy-3,4-dihydroisoquinolin-2-(1H)-yl)-indolin-5-yl)acetamide

Peshs ¥

N-[(32)-(2-0x0-3-((1H-imidazol- 5y| methylene)-2,3 dihydro-1H-indol-5-yl]-2-(6,7-
dimethoxy-3,4-dihydroisoquinolin-2-(1H)-yl)acetamide

H 7

MeO NH S
NH
o)
o}
MeO N
10 H

N-[(8Z)-2-0x0-3-(thiophen-2-yImethylidene)-2,3-dihydro-1H-indol-5-yl]-2-(3,4-

dimethoxybenzylamino)acetamide

Iz

N-[(32)-2-0x0-3-(thiophen-2-yImethylidene)-2,3-dihydro-1H-indol-5-
15 yllmethanesulfonamide
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N-{(3E)-3-[(1-methyl-1H-imidazol-2-yl)methylidene]-2-o0x0-2,3-dihydro-1H-indol-5-
yl}methanesulfonamide

Iz

N-[(32)-3-(1H-imidazol-5-ylmethylidene)-2-ox0-2,3-dihydro-1H-indol-5-
ylJmethanesulfonamide

N
NH
SC, H

(0]

N
H
N-[(32)-3-(1H-imidazol-5-yImethylidene)-2-0x0-2,3-dihydro-1H-indol-5-yl]-4-

methylbenzenesulfonamide

HC H /3
\©\ _NH S
G,

O
N
H
N-[(32)-2-0x0-3-(thiophen-2-yImethylidene)-2,3-dihydro-1H-indol-5-yl]-4-

methylbenzenesulfonamide

N-{(3E)-3-[(1-methyl-1H-imidazol-2-il)methylidene]-2-0x0-2,3-dihydro-1H-indol-5-
yil}-4-methylbenzenesulfonamide.

6. The combination of claim 5, wherein the at least one 2-oxoindole derivative is
N-[(82)-(2-0x0-3-(thiophen-2-yImethylene)-2,3-dihydro-1H-indol-5-yl]-2-(6,7-
dimethoxy-3,4-dihydroisoquinol-2-(1H)-yl)-acetamide or
N-[(3Z)-3-(1H-imidazol-5-yImethylidene)-2-0x0-2,3-dihydro-1H-indol-5-yl]-4-
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methylbenzenesulfonamide.

7. The compound according to any one of claims 1 to 6, wherein said
pharmaceutically acceptable salt is selected from the group consisting of
hydrochloride, phosphate, sulfate, oxalate, tartrate, maleate, citrate and
succinate.

8. The combination according to any one of claims 1 to 7, wherein the at least
one antitumor drug is a chemotherapeutic agent or radiotherapeutic agent, which
is already known for the treatment of a specific tumor.

9. The combination according to any one of claims 1 to 7, wherein the at least
one antitumor drug is selected from temozolomide, 5-fluorouracil, gemcitabine
and termozolomide, cisplatin, paclitaxel, doxorubicin.

10. The combination according to claim 1 comprising N-[(3Z)-(2-0x0-3-(thiophen-
2-yImethylene)-2,3-dihydro-1H-indol-5-yl]-2-(6,7-dimethoxy-3,4-dihydroisoquinol-
2-(1H)-yl)-acetamide and temozolomide.

11. The combination according to claim 1 comprising N-[(3Z)-3-(1H-imidazol-5-
ylmethylidene)-2-ox0-2,3-dihydro-1H-indol-5-yl]-4-methylbenzenesulfonamide
and temozolomide.

12. A combination comprising at least one 2-oxo-indole derivative of formula (1)

Ry

wherein

R+ is selected from the group consisting of thienyl, imidazolyl and pyridyl,
optionally substituted by (C1-Cs) alkyl,

Ais a—CH2CO- or —SOz2- group;

R is selected from the group consisting of 6,7-dimethoxy-1,2,3,4-
tetrahydroisoquinolinyl, 3,4-dimethoxy-benzylamino, (Ci-Cs)alkyl, benzyl or a
pharmaceutically acceptable salt thereof and at least one antitumor drug for use
in the treatment of tumors.

13. The combination according to claim 12, wherein the tumor is glioblastoma
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multiforme (GBM), breast tumor, pancreatic tumor.

14. The combination according to claim 13, wherein the tumor is glioblastoma
multiforme (GBM).

15. The combination according to claim 11, wherein the tumor is a tumor
resistant to the chemotherapeutic and/or radiotherapeutic agent.

16. The combination according to claim 15, wherein the tumor is glioblastoma.
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