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] Decaraciones

[X] Copladela solicitud inienacional. {Resumen, descripcion, pivindicaciones, dibujos)

m Traduccién de la solicitud intemacional al castellano. (Resuman, descripcidn, relvindicaciones,dibujos)

[X] Copiadel examen prefminar intemacional efectuado por Ia Autoridad Intemacional de Examen Preliminar {IPEA).
[X] Traduccion del examan prefiminar intemacional efectuado por la IPEA.
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Continuacién enumeracion del nombre de los Inventores, con
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USE OF ANTIPROGESTINS FOR THE INDUCTION OF
APOPTOSIS IN A CELL

Field of the Invenlion -,

The present invention relates to the use of antiprogestins for the induction of apoptosis in
a cell. In parlicular, the invention relates to use of the antiprogestin 11p-(4-acetylphenyl)-
178-hydroxy-17a<(1,1,2,2,2-pentafluoroethyl)-estra-4,9-dien-3-one or a pharmaceutically
acceptable derivative or analogue thereof for the induction of apoptosis in a cell. The
present invention further provides a use.of antiprogeslins for the preparation of a
medicament for the treatment of a type of cancer, such as breast cancer, wherein an
indicator of high risk is an increased amount of tumor cells in the S-phase of the cell
cycle. ._ '

Background of the Invention

Antiprogestins represent a relatively new and promising class of therapeutic agents that
could have significant impact on the treaiment of hormone-dependent tumors and other
diseases. Although antiprogestins were originally creaied with regard to mediocinal non-
surgical termination of pregnancy, certain antiprogestins have gatned considerable
importance, e.g., in the endocrine therapy of those breast cancers which possess reoeptors
for progesterone (T. Maudelonde et al., in: J.G.M. Klijn et al., Hormonal Manipulation of

Cancer: Peptides, Growth Factors and New (Anti) Sieroidal Agenis, Raven Press, New
York, 1987, pp. 55-59).

This new strategy in endocrine therapy is based on the antitumor activity of antiprogestins
in progesterone receptor positive human breast cancer cell lines in vitro and in several
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hormone-dependent mammary tumors of the mouse and rat in vivo. In particular, the
antitumor mechanism of the antiprogestins onaprisione and mifepristone (RU 486) has
already been investigated using the hormone-dependent MXT mammary tumor model of
the mouse as well as the DMBA- and the NMU-induced mammary tumor models of the
rat (M. R. Sc_hneider et al,, Eur. J. Cancer Clin. Oncol., Vol. 25, No. 4, pp. 691-701, 1989;
H. Michna et al., Breast Cancer Research and Treatment 14:275-288, 1989; H. Michna, J.
Steroid. Biochem. Vol. 34, Nos 1-6, pp. 447-453, 1989). However, due to low activity and
adverse side effects involved with e.g. nufe—p-n—sl;n; this compdund could not be
recommended as a single agent in the management of breast cancer (D. Perrault et al., J.
Clin. Oncol. 1996 Oct, 14(10), pp.2709-2712). Furthermore, mifepristone exhibits strong
antiglucocorticoid side effects (cf. L.M. Kettel et al., Fertil. Steril. 1991 Sep, 56(3), pp.
402-407; X. Bertagna, Psychoneuroendocrinology 1997; 22 Suppl. 1, pp. 51-55).

‘The detmnination of the percentage of tul.n-o-r' cells in the respective phases of the cell

cycle can be performed by the powerful DNA flow cytometry method (cf. G. M. Clark et
al., N. Engl. J. Med. 320, 1989, March, pp.627-633; L. G. Dressler et al., Cancer 61(3),
1988, pp. 420-427 and literature cited therein). It has thus been shown that the stages of
the cell cycle of a tumor cell, and specifically, the number of tumor cells in certain stages
of the cycle, may be an important clinical predictor of disease progression and success of
therapy. The number of cells in the S-phase of the cell cycle are particularly important in
this regard.

EP 0 495 825 B1 discloses the usc of antiprogestins (competitive progesterone
antagonists) for the production of medicaments for the treatment of mammary carcinomas
having an increased content of tumor cells in the S-phase of the cell cycle, which is
considered to be a high risk factor. This is based on the observation that antiprogestins are
capable of blocking the progression of tumor cells in the GoG-phase of the cell cycle
resuliing in a substantial decrease of tumor cells in the S-phase. This effect was however
not observed with the standard breast cancer therapy tamoxifen, estrogen therapy or
ovariectomy. The antiprogestins iested in EP 0 495 825 B1 are 11p-[4-N.N-
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dimethylamino)-phenyl}-17a-hydroxy-17p-(3-hydroxypropyl)-13a-methyl-4,9(10)-
gonadien-3-one and 11B-(4-acetylphenyl)-17B-hydroxy-17a-(prop-1-inyl)-4,9(10)-
estradien-3-one.

17a-fluoroalkylsteroids having strong antiprogestin activity as well as'methods for
producing them are described in WO 98/34947. WO 98/34947 does not discuss or
investigate the role that the 17a-fluoroalkylsteroids disclosed therein may play in cell
apoptosis or cell cycle arvest.

Given the potential value of agents ;h:t induce apoptosis in celis, e.g., in the case of tumor
cells, by blocking progression in the GnGl-Phl.R. it is desirable to id;ntify further agents,
©.g., antiprogestins, having this specific mechanism of action. Such agenis would have
potential application in tresting and preventing ceriain types of cancer, such as breast
cancer, wherein an_indicator of high risk is an increased amount of tumor cells in the S-
‘phase of the cell cyle. '

dbject of the Invention
It is thus an object of the present invention to further investigate the mode of action of
antiprogestins in inhibiting hormone-dependent diseases such as breast cancer and to
provide a method for the targeted induction of apoptosis in cells.

Surprisingly, the inventors have discovered that the antiprogestin 11-(4-acetylphenyl)-
17B-hydroxy-17a-(1,1,2,2,2-pentafluorocthyl)-estra-4,9-dien-3-one (or a
pharmaceutically acceptable derivative or analogue thereof) may be used for the induction
of apoptosis in a cell.

Summary of the Invention

The present invention is based on the unexpected observation that the antiprogestin 118-
(4-acetylphenyl)-178-hydroxy-17a-(1,1,2,2,2-pentafluorocthyl)-estra-4,9-dien-3-one
(hereinafter referred to as “antiprogestin (1)) induces apoptosis and cell death in the
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tumnor cells of standard breast cancer tumor models. It was found that antiprog-estin (@) is

capable of inducing apoptosis in cells via the initiation of lerminal differentiation.

Thus, the present invention provides the use of antiprogestin (I) or a pharmaceutically
5 acceptable d_erivative or analogue thereof for the preparation of a medicament for the
induction of apoptosis in a cell. Preferably, the induction of apoptosis is caused by the
initiation of terminat differentiation. The cell is preferably a mammalian cell, more
preferably a human cell and most preferably a tumor cell, wherein the tumor is preferably
breast cancer.
T o . .

- Anbther aspect of the present invention is the use of antiprogestin (I) or a
pharmaceutically acceptable derivative or analogue thereof for the preparation of a
medicament for the treatment of types of cancer wherein an indicator of high risk is an
increased amount of tumor cells in the S-phase of the cell cycle. N

15 ) . . . i ' -
A further aspect of the present invention is the use of antiprogestin (I) or a

. pharmaceutically acceptable derivative or analogue thereof for the induction of apoptosis
in a cell in vitro. Preferably, the cell is a mammalian cell, more preferably & human cell
and most preferably a tumor cell, wherein the tumor is preferably breast cancer.

20
-.. Another aspect of the present invention is a method of inducing apoptosis in a cell by
administering an effective amount of antiprogestin (I) to the cell. This method may be
applied in vitro or in vivo. Preferably, the cell is 8 mammalian cell, more preferably a
human cell and most preferably a tumor cell, wherein the tumor is preferably breast

25 c¢ancer.

Due to the ability to induce cell apoptosis the antiprogestin (1) or a pharmaceutically
acceplsble derivative or analogue thereof may be used for the treatment of certain types of
cancer, such as breast cancer, wherein an indicator of high risk is an increased amount of
30 tumor cells in the S-phase of the cell cycle. Other types of cancer or hormone-dependent
diseases that may be affected and treated by antiprogestin (I) due to its ability to induce
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cell apoptosis may include, e.g., breast cancer, ovarian cancer, endormetrial cancer,
myeloma, anovulatory infertility, meningoma, i.e. diseases which substantially originate
or are influenced by the presence of hormone receptors and/or hormone-dependent
pathways.

Brief Description of the Figures

Figure 1 shows the tumor growth inhibiting effect as a result of the induction of apoptosis

by antiprogestin (I) in a dose-response study in the DMBA-induced mammary carcinoma

of the rat, compared with a control, the antlpmgesun ona;mstone as well as ovanectomy

The study was perforitied with 0.5, 2.0, S'OandIOOrnykgsc danydo-uof ' )
antiprogestin (). -

Figure 2 shows the tumor growth inhibiting effect asa result of the induction of apoptosis
by antiprogestin () in the NMU-induced mammary carcinoma of the rat, compared with a
control and ovariectomy. The study was performed with 0.5 and 1.0 mg/kg s.c. daily
doses of antiprogestin (I).

Figure 3 showstlie induction of apoptosis and thus the tumor growth inhibiting effect of "~
antiprogestin (I) in a 10 mg/kg s.c. dose on xenotransplanted human T47D tumors in scid
mice, compared to a control and ovariectomy.

Figure 4 demonstrates the induction of apoptosis and thus the tumor growth inhibiting
effect of a 10 mg/kg s.c. dose of antiprogestin (I) in the MCF-7 human breast cancer

model in scid mioe, compared to a contro} and ovariectomy.

Figures 5A to 5F show histological data relating to the induction of apoptosis in the
NMU-induced breast cancer model in rat (cf. Example 5). In particular, figure SA shows
that tumors treated with antiprogestin (I) display ductal and acinous formations, usually
filled with secretory material, compared to the control (figure 5B). Figure 5C shows
untreated NMU-induced breast cancer tissue with high PCNA (proliferating cell nuclear
antigen) immunoreactivity as compared to NMU-induced breast cancer tissue treated with
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antiprogestin (I) (figure 5D), which exhibits low PCNA immunoreactivity. Figure S5E
shows the appearance of apoptosis in antiprogestin (I)-treated NMU-induced breast cancer
tissue, compared to the control (figure 5E). i

Figure 6 demonstrates the tumor growth inhibiting effect of antiprogestin (I) in the T47D
breast cancer cell line (stimulated by estradiol) with an effective threshold concentration
of 10” 1o 10" mol/l, compared with the antiprogestin onapristone and the pure
antiestrogen 11p-fluoro-7a- {5-[N-methyl-N-3-(4,4,5,5,5-pentafluoropentylthio)-
propylamino}-pentyl}-estra-1,3,5(10)-tricn-3,17p-diol (WO 98/07740).

'_.'--_. a - - . -m————" - .
Detailed Description of the Invention
Antiprogestin (I) — 11p-(4-acetylphenyl)-1 7|3—hydro.xy-l 7a-<(1,1,2,2,2-pentafluoroethyl)-
estra—4,9-dien-3-one — is represented below by formula (I):

)

Antiprogestin (L) (or a pharmaceutically acceptable derivative or analogue thereof) is a
valuable pharmaceutioal agent having strong antiprogestin activity. Antiprogestin (I) can
be used according to the present invention for the induction of apoptosis in cells.

The term “antiprogestin” in the context of the present invention is intended to primarily
comprise all compounds being capable of competitively inhibiting progesterone receptors.
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However, it should also emcompass compounds capable of inhibiting the biosynthesis of
progestins.

Pharmaceutically acceptable derivatives or analogues of antiprogestin (I} in the context of
the present invention may include, for example, any one of the inventive compounds
disclosed in WO 98/34947.

The studies performed in the context of the present invention show the potent tumor-
inhibiting properhes of the antiprogestin (I) in 2 variety of honnone-dependem tumor

" “modeis (aeeExmnples 1 to 6). It is further demonstrated that the tumor inhibiting astmty
of amlpmgestm (Dasa result of the induction of apoptosis is strongu' than oonve'nhon-ll
anti-tumor agents, such as, the anticstrogen tamoxifen. The treatment of breast cancer
using the antiprogestin (T) according to the present invention is even superior to
ovariectomy. . .. ) -

Apphcahon of ant:progestm (I) in the various tumor models as dunonstrated below in the

Examples revealed an accumulation of tumor cells in the GoG; phase of the coll cycle

together with a significant and biologically relevant reduction in the number of cells in the
S and G:M phase of the cell oycle. These results indicate an induction of differentation.

Differentiation-specific G; arrest has already been pmposed earlier for other stem cell

L . —— ——— -

' systenis (see J.J. Wille Jr., Cancer Res. 1982, 42(12).. 5139-46 RE. Sooﬂ,J Cell. Biol.

1982, 94(2):400-405).

The experimental results obtained in the various tumor models revealed that treatment
with antiprogestin (I) seems to trigger differentiation of the mitotically active polygonal
tumor cells towards glandular structures and acini with a massive sequestering of
secretory products, as well as towards spindle-shaped necrobiotic subpopulations (see
Example 5 and in particular figures SA and 5B). Whereas tumor size, mitotic index and
the grade of malignancy decreased distinctly, the volume fraction of glandular structures
in the tumors as well as tho appearance of apoptosis increased 3-fold compared to the
controls (see Example S, figures 5E and 5F).
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Without limitation to any theory, these results indicate that the main mechanism of the
antitumor action of antiprogestin (1) in the tesied models is a direct progesterone-receptor-
mediated antiproliferative effect at the level of the tumor cells, via the induction of
terminal differentiation associated with terminal cell death. In this manner, antiprogestin
(I) appears to be capable of eliminating the intrinsic block in terminal differentiation
inherent in malignant tumor cells in progesterone receptor-positive tumors. This
antiproliferative effect of antiprogestin (I) seems to be dissociated from the antihormone
(antiprogestional) activity of antiprogestin (I). - - - —
Agents such as antiprogestin (I) that induce apoptosis in cells, for example, in the case of
tumor cells, by blocking progression in the GoGi-phase, have potential applications for
treating and preventing numerous conditions. Such agents, including antiprogestin (1),
may be. used for treating those cancers where an indicator of high risk is an-increased
amount of tumor cells in the S-phase of the cell cycle, such as in breast cancer.

pharmaceutically acceptable derivative or analogue thereof for preparation of a
medicament for the induction of apoptosis in a cell. In a preferred embodiment, the use of
antiprogestin (I) or a pharmaceutically acceptable derivative or analogue thereof relates to
a medicament for the induction of apoptosis in & tumor cell, preferably a breast tumor cell,
in a human. Such medicament could be beneficial in the treatment of hormone-dependent
diseases such as breast cancer, wherein an indicator of high risk is an increased amount of
tumor cells in the S-phase of the cell cycle.

The manufacture of the medicaments may be performed according to methods known in
the art. Commonly known and used adjuvants as well as further suitable carriers or
diluenis may be used. Suitable carriers and adjuvants may be such as recommended for
pharmacy, cosmetics and related fields in: Ullmann ‘s Encyclopedia of Technical
Chemistry, Vol. 4, (1953), pp. 1-39; Journal of Pharmaceutical Sciences, Vol. 52 (1963),
p. 918fF H.v.Czetsch-Lindenwald, “Hilfsstoffe fir Pharmazie und angrenzende Gebiote™,;




WO 02/32432 PCT/EP01/12006
9

Pharm. Ind. 2, 1961, p.72f%;, Dr. H.P. Fiedler, Lexikon der Hilfsstoffe fiir Pharmazie,
Kosmelik und angrenzende Gebiete, Cantor KG, Aulendorf in Wirttemberg, 1971.

Antiprogestins suitable for the purposes of the present invention, preferably antiprogestin
(1) or a pharmaceutically acceptable derivative or analogue thereof, can be incorporated
into pharmaceutical compositions according to known methods of preparing galenics for

_._ _oral or parenteral, e.g., intraperitoneal, intramuscular, subcutaneous or percutaneous
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application. They can also be implanted into tissue. Implants can comprise as inert

__materials e.g. biologically degradable polymers or synthetic silicones such as e.g. silicone
“rubber. .- -, s - .-

They can be administered in the form of tablets, pills, dragees, gel capsules, granules,
supposilories, implants, injectable sterile aqueous or oily solutions, suspensions or
emulsions, ointments, creams, gels or by intravaginal (e.g., vaginal rings) or intrauterine -
systems (c.g., disphragms, loops). T '

"~ For the proparation of a medicament for oral administration, the antiprogestins suitable for

the purposes of the presenf invention as defined sbove can be sdmixed with commonly
known and used adjuvanis and carriers such as for example, gum arabic, talcum, starch,
sugars such as, e.g., mannitose, methyl cellulose, lactose, gelatin, surface-active agents,
magnesium stearate, aqueous or non-agueous excipients, paraffin derivatives, cross-
linking agents, dispersants, emulsifiers, lubricants, conserving agents and flavoring agents
(e.g., ethereal oils). In a pharmaceutical composition, the antiprogestin may be dispersed
in 2 microparticle, e.g. a nanoparticulate, composition.

In order to further enhance the bioavailability of the active agent, the antiprogestins
suitable for the purposes of the present invention as defined above can also be formulated
as cyclodextrin clathrates by reacling them with a-, B- or y-cyclodextrines or derivatives
thereof according to the method as disclosed in PCT/EP95/02656.

For parenteral administration-the antiprogestins suitable for the purposes of the present
invention as defined above can be dissolved or suspended in a physiologically acceptable

//
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diluent, such as, e.g., oils with or without solubilizers, surface-active agents, dispersants or
emulsifiers. As oils for example and without limitation, olive oil, peanut oil, cottonseed

oil, soybean oil, castor oil and sesame 0il may be used.

The amount to be administered (i.c., a “pharmaceutically effective amount”) varies within
a broad range and depends on the condition to be treated and the mode of administration.

It can cover any amount efficient for the intended treatment. Determining a

v . -
- -

“pharmaceutically effective amount” is within the purview of the person skilled in the art.

— - - -
-

One unit dose may repn-asenl about 0.1 to 100 mg active ageilt(i:). For administration to
humans, the deily dose of the active agent(s) is about 0.1 to 400 mg, preferably 10 to 100
mg, most preferably 50 mg.

The medicaments can also be administered via a depot_-iqjggiion or an implant preparatiqn,
optionally for sustained delivery of the active agent(s). -

The preferred mode of administration s oral administration. The antiprogestins for use

" according to the invention, and in parl:icular, antiprogestin-tl) are particularly suitable for -

oral administration.

According to all aspects of the present invention it is also possible to combine at least one
antiprogestin as defined above, in particular antiprogestin (I) or a pharmaceutically
acoeptable derivative or analogue thereof, with at least one antiesirogen, because many
hormone-dependent diseases, in partioular breast cancer, exhibit not only progesterone
receptors, but also estrogen receptors. The antiesirogen may be administered either
simultaneously with or sequentially to the antiprogestin, and in parlicular with/to
antiprogestin (I) or a pharmaceutically acceptable derivative or analogue thercof. The
amount of antiprogestin and antiestrogen may be equal or one component may be more
predominant than the other, such as in an antiprogestin:antiestrogen ratio of 1:50 to 50:1,
preferably 1:30 to 30:1, and most preferably 1:15 to 15:1.
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Examples of suitable antiestrogens for use according to the invention are non-steroidal
antiestrogens, such as tamoxifen and nafoxidine as well as raloxifen, faslodex and EM800.
Examples of steroidal antiestrogens include those disclosed in EP 0 348 341 A and those
disclosed in WO 98/07740, in particular, 11B-flouro-7a-{5-[N-methyl-N-3-(4,4,5,5,5-
pentaflouropentylthio-propylamino]-pentyl} -estra-1,3,5(10)-trien-3,17p-diol, or those
discloged in WO 99/33855, in particular 118-flouro-7a-{5-[methyl(7,7.8,8,9,9,10,10,10-
nonafluoro-decyl)-amino]-pentyl}-estra-1,3,5(10)-trien-3,1 7p-diol or pharmaceutically
acceptable derivatives or analogues thereof. Aromatase inhibitors having an amieslmgm
effect, such as those d:sclosed on pages'l to 8 of EP 0495 825 B1 may also be usedas” '

ant:esh‘ogm

Another aspect of the present invention is the use of antiprogestin (I) or a
pharmaceutically accepiable derivative or analogue thereof for the preparation of a
medicament for the treatment of a type of cdnder wherein an indicator of high risk is sn ™
increased amount of tumor cells in the S—phime of the cell cycle. The number of tumor
cells i in the S-phase may be determined by DNA flow cylometly as described in Dressler
etal., “DNA Flow Cytomery and Prognostic Factors in 1331 Frozen Breast Canoer_ T
Specimens,” Cancer, Vol. 61(3), 1988, pp. 420-427; soe also McGuire & Dressfer,
“Emerging Impact of Flow Cytometry in Predicting Recumrence and Survival in Breast
Cancer Patients,” JNCI, Vol. 75(3), 1985, pp. 405-409. A high risk amount of tumor cells
in the S-phase indicates a particularly suitable candidate for the use according to the
invention. In the case of antiprogestin (1), the advantage arises from both the potent anti-
tumor effect, as evidenced by the standard animal models (see Examples 1 to 4), and the

mechanism of action of this agent of inducing apoptosis (sce in particular Example 5) and
cell cycle arrest.

[n an allemnative aspect the present invention provides a method for inducing apoptosis in
a cell. The cell is preferably a mammalian cell and most preferably a human cell, and the
method may be applied in vitro or in vivo. Preferably, apoptosis is induced via the
mechanism of initiating terminal differentiation, for example, by the adminisiration of
antiprogestin (I) or a pharmaceutically acceptable derivative or analogue thereof. In the

/2
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method, an effective amount of antiprogestin (I) or a pharmaceutically acceptable
derivative or analogue thereof may be applied to the cells in question. For example in the
TA47D breast cancer cell line, whose growth is stimulated by the administration of
estradiol, antiprogestin (I) induced a complete inhibition of cell growth with an effective
threshold concentration of between 10™ and 10* mol (sec Example 6 and figure 6). This is
especially surprising as the known antiprogestin onapristone has no reducing effect on cell
growth in this tumor model. Thus, antiprogestin (I) is superior with regard to potency and
efficacy to other antiprogestins such as onapristone and to antiestrogens such as tamoxifen
and even to pure antiestrogens such as 113-fluoro-7a-{5-[N-methyl-N-3-(4,4,5,5,5- ..

] peﬂu_ﬂuompeniy]thio)_mlmino]-pﬂﬂyl}-ﬁml1 »3,5(10)-trien-3,17 B—didl (WO - i
" 98/07740).

The role of ant.iprogestin (D) in the induction of apoptosis in the cell indicates that this
antiprogestin (or a pharmaceutically acceplable derivative or analogue thereof) may be -
usefu! in a host of conditions, particularly hormone-dependent conditions, where
induction of apoptosis is particularly desired. Specifically, it may be used in the treatment

_"of such diseascs as breast cancer, ovarian cancer, endometriil cancer, myeloma, Ca

anovulatory infértility, meningoma, i.e., diseases which substantially originate or are
influenced by the presence of hormone receptors and/or hormone-dependent pathways.
Antiprogestins, such as antiprogestin (I), may thus be further used for the preparation of
medicaments for inducing apoptosis or cell death for the treatment of hormone-dependent
discases as already described above.

The invention is further illustrated in the examples. The following examples are not to be
understood as a limitation.
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Dose-response study in the DMBA-induced tumor model

Materials and Methods:

Immature female Sprague-Dawley rats (49 - 51 days old; 10 animals/group) were used in
this study. Mammary tumors were induced by a single oral administration of 10 mg 7,12-
dimethylbenz{ajanthracene (DMBA, Serva/Heidelberg).. Rats with at ieast one established

tumor with a size of more than 150 mm2 were treated for 4 weeks by: 1) solvent control,

- 2) ovariectomy at treatment stalt 3) antiprogestin (I), 0,5 mg/kg s.c; 4) antiprogestin (I), 2

mg/kg s.c., 5) antlprogeshn (1) 5 mg/kg s.c., 6) antiprogéstin (I), 10 mgn:g sC.,and 7)
onapristode, 5 mg/kg, s.c. dmly As a parameter for growth inhibition the change of tumor
area (in % with respect to initial tumor size) determined by weekly caliper measurements
was used. For statistical analysis of intergroup differences of mean values the Kruskal-
Willis-test was used. For a further description and evalustion of the DMBA prevention e
model, see R.G. Metha, European Journal of Cancer 36 (2000), pp. 1275-1282. .

Results: T LI T s T T
In intact control animals, progressive tumor growth was observed, whereas ovariectomry
caused a considerable tumor regression in 90% of the animals. Treatment with

antiprogestin (1) at déses of or above'2 mg/kg resulted in a significant induction of -
apoptosis resulting in inhibition of tumor growth compared with the control (see fig. 2).

There was a clear dose-response relationship. Whereas treatment with 0.5 mg/kg

antiprogestin (T) did not significantly prevent the tumor from growing, at 2 mg/kg

maximal induction of apoptosis and thus growth inhibition was observed. In this group 2

complete tumor regression was seen in 50% of the rats. The effect of the highest dose of
antiprogestin (I) tested in this experiment (10 mg/kg), was comparable to that of 2 mg/kg.
Onapristone (5 mg/kg, s5.c.) was distinctly less effective than antiprogestin (1) at

comparable doses.

Conclusion:
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In the DMBA-induced mammary tumor mode] in the rat, antiprogestin (I) suon.gly
induced apoptosis in the tumor cells and thus completely suppressed the tumor growth in
intact animals. It was found that 2 mg/kg antiprogestin (I) has a maximal apoptotic effect
on tumor cells. Antiprogestin (I) was distinctly superior to onapristone regarding the
inhibition of tumor growth.

Example 2: .- o
Tumor growth inhibition in NMU-induced breast cancer model in rat

Materials and Methods: ™ - : -- e -

Tumors were induced by a single intravenous injeclion of NMU (nitrosomethylures, 50
mg/kg) in female Sprague-Dawley rats (obtained from Tierzucht Schdnwalde, age 50-55
days). Starting 10 days later, rats with at least one establithed tumor were treated for4
weeks by: 1) solvent control, 2) ovariectomy at tréatment start, 3) antiprogestin (T), 1.0
mg/kg/day, 4) antiprogestin (I), 0.5 mg/kg/day and 5) onapristone, 5 mg/kg/day. As a
parameier for growth inhibition the change of tumor area (in% of injfial tumior siza)
determined by weekly caliper nicasurementis was used. For statistical an'aiysi-& of
intergroup differences of mean values the Kruskal-Wallis-test was used.

Resulis: -

In intact control animals, progressive tumor growth was observed, whereas ovariectomy
caused a complete tumnor growth inhibition. Treatment with antiprogestin (I) at doses of
0.5 or 1.0 mg/kg resulted in a significant inhibition of tumor growth due to the induction
of apoptosis compared with the control (see fig. 2). Onapristone (5 mg/kg) was distincily
less effective than antiprogestin (I) at the muqh lower dose of 0.5 mg/kg.

Conclusions:
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In the MNU-induced mammary tumor model! in the rat, due to its potent ability to induce
apoplosis in tumor cells, antiprogestin (I) completely suppresses the tumor growth in
intact animals. Both doses (1.0 mg/kg as well as 0.5 mg/kg) of antiprogestin (I) have a
significant apoptolic effect on tumor cells.

Example 3:

Human T47D breast cancer xenograft in scid mice

Materials and Methods: . _ -

Female Fox Chase scid mice (M&B) were supplemented with estradiol pellets (Innovative
Research of America). T47D breast cancer cells, obtained from cell culture and suspended
when the tumors were approximately 25 mm? in Size. Treatment was continued until
progression of the tumors. Experimental groups were: 1) control (vehicle), 2)

measurements. The Kruskal Wallis test was used for statistical analysis of intergroup
differences of mean values.

Results:

In the T47D breast cancer model, ovariectomy resulted in a considerable inhibition of
tumor growth, compared with the rapid growth in the control. Fig. 3 clearly shows that the
s.c. application of 10 mg/kg antiprogestin (I) induces apoptosis in the tumor cells. The
effect of antiprogestin (I) is almost comparable to the effect of conventional estrogen
deprivation therapy (ovariectomy).

Conclusion:
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' The effect of antiprogestin (I) in inducing apoptosis and thus inhibiting the growth of the

human T47D breast cancer xenografted in Fox Chase scid mice is comparable to the effecl
of standard estrogen deprivation therapy (ovariectomy) which is considered to be the
maximum effective method of inhibiting growth of breast cancer in this model.

Example 4: o e o N
Human MCF-7 breast cancer xenograft in scid mice

Materials mfdMethods:' = e . - -, -

Female Fox Chase scid mice (M&B) were supplemented with estradiol pellets (Innovative
Research of America). MCF'I breast cancer cells, obtained from cell culture and
suspended in matrigel, were implanted s.c. in the mgumal reglon of the mice. Treatment
was started when the tamors were approximately 25 mum? in size. Treatment was
continued until progression of the tumors. Experimental groups were: 1) control (vehicle),

- 2) ovariectomy, 3) antiprogestin (I), 10 mg/kg s.c. Tumor area was determined by caliper

measurements. The Krugkal Wallis test was used for statistical analjréis of intergroup

differences of mean values.

Results:

In the MCF7 breast cancer model, ovariectomy resulted in a considerable inhibition of
tumor growth, compared with the rapid growth in the control. Fig. 4 clearly shows that the
s.c. application of 10 mg/kg antiprogestin (I) induced apoptosis in the tumor cells. The
effect of antiprogestin (1) is comparable to the effect of conventional estrogen deprivation
therapy (ovariectomy).

Conclusion:
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The effect of antiprogestin () in inducing apoptosis and thus inhibit?ng the growth of the
human MCF7 breast cancer xenografted in Fox Chase scid mice is comparable to the
effect of standard estrogen deprivation therapy (ovariectomy).

Example 5:
. .NMU-induced breast cancer in rat (histology, proliferation index and TUNEL assay) - --

Materials and Methods: )

Tiimors weré induced by a sinigle intravenous injecion of NMU (nitrosomethylurea, 50
mg/kg) in female Sprague-Dawley rats (obtained from Tierzucht Schinwalde, age 50-55
days). Rats with at least one established tumor with a size of more than 150 mm? were

I:reated for7 days by: 1) solvent control, 2) ovariectomy at treatment start, 3) antlprogestm -

] (I), 3 mg/kg s.c., daily. Atthe end of treatment tumors were excised, fixed in formalin and _
embedded in paraffin. Histology, proliferation index and apoptosis induction assays were

- - - - - - - - r
- - aa - =k
LT ] ~1 .

. - - - - - —— R L - - .
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Hutalogy For h:stology hssue slides were siained with haemltoxllln and analyzed by
microscopy.

Proliferation Index: To determine the proliferation index the expression of PCNA was
determined. Proliferating cell nuclear antigen (PCNA) is a 36 kD nuclear protein
associated with the cell cycle. Nuclear PCNA immunoreactivity is found in the
proliferative compariment of normal tissues. A monoclonal antibody, that recognizes a
fixation and processing resistant epitope has been used to investigate its tissue
diztribution.

TUNEL (Apoptosis Test): The biochemical hallmark of apoptosis is the degradation of the
genomic DNA, an irreversible event that results in cell death. This characteristic DNA
fragmentation is the result of the activation of nuclear endonucleases, which selectively
cleave DNA at sites located between nucleosomal units. These DNA strand breaks were

- — - .- - - = Emey — e - —
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detected by enzymatic labeling of the 3°-OH termini with fluorescein-dUTP using
terminal deoxynucleotidyl transferase (TUNEL, Terminal Deoxynucleotidyl Transferase-
Mediated dUTP Nick End Labeling, cf. Gavrieli et al., J. Cell. Biol. 119, 493, 1992).
Incorporated fluorescein was detected using the anti-fluorescein antibody alcaline

5 phosphatase conjugate followed by alcaline phosphatase substrate reaction.

_Re_sults:

. .. Histology: After treatment with antiprogestin (I),.the tissue sections from the NMU .

- 10 _ tumérs displayed dysplastic ductal arid acinous formations, usually filled mﬂrsecretow
material (Figure 5A). Moreover, the volume fraction of glandular structures in the tumors
increased compared to conirols (Figure 5B). In addition, the mammary tumors of
antiprogestin (1) treated animals showed the morphological features of differentiation.

15  Proliferation Index: PCNA immunoreactivity is high in untreated NMU-inditoed breast
- cancer tissue (Figure SC: Untreated control). The number of cells with PCNA -
- jmr_!')lunomclivity is rediiced by induction of diﬂ'_erantiation_ in NMU-induced breast ':
-cancer tissue from rats treated with antiprogestin (I) (Figure'5D). These data demonstrate
that in breast cancer, treatment with antiprogestin reduces the proliferation index by
20 induction of differentiation.

TUNEL (Apoptosis): Figure SE demonstrates the appearance of apoptosis induced by
antiprogestin (I) in NMU-induced breast cancer tissue in comparison with untreated
control (Figure 5F). It is clearly evident that antiprogestin () alone was capable of

25 inducing apoptosis in the NMU-induced breast cancer tissue and thus inhibited the growth
of these tumors.

30 Example 6:
Antiproliferative activity of antiprogestin (I) in vitro in the T47D cell line
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Materials and Methods:

T47D cells were grown in charcoal-treated serum supplemented with 0.1 nM E2
(estradiol) pJus antiprogestin (I) for 6 days with one medium change. Following fixation
and subsequent staining with crystal violet, the absorbance was recorded and values

. — normalized to the absorbance of untreated-controls as described in R.B. Lichtner, J.

Steroid Biochem. Mol. Biol. 1999, 71;181-189. The TUNEL as-sny is performed analogous
. to above Example 5 with the only difference thal instead ofhssue seatlons cells that are
cultivailed on mncm‘sooplc slides ar ure used for the assay. = -

Results:

‘Tn this T47D oell line in vitro-test, antiprogestin (I) exhibited potent tumor growth
inhibiting activity with an effective threshold concentration as low as 107 to 10™® mol/]

whereas the antipidgestin onapristone did ot show any inhibiting effect. Even the'pure * = °

antiesirogen 11B-fluoro-Ta- {5-[N-methyl-N-3(4,4,5,5,5- -pentafluoropentylthic)-
.propylamino}-pentyl} -estra- 1 ,3,5(1 0)-tnm-3,l 'Iﬂ-d:ol (WO 98/0:7740) was distinctly less
effective than antiprogestin (I) (see figure 6).

Conclusion:

Antiprogestin (I} according to the present invention induces complete inhibition of
esiradiol-stimulated T47D cell growth at very low concentrations and is thus superior
regarding potency and efficacy to other antiprogestins tested such as onapristone and to
the pure antiestrogen 11p-fluoro-7a-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoropentylthio)-
propylamino]-pentyl}-estra-1,3,5(1 0)-trien-3,1 7B-~diol.

/6
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CLAIMS

1. Use of the antiprogestin 11P-(4-acetyiphenyl)-17p-hydroxy-17a~(1,1,2,2,2-
pentafluoroethyl)-estra-4,9-dien-3-one or a pharmaceutically acoeptable derivative
or analogue thereof for the induction of apoptosis in a cell.

2. Use according to claim 1 wherein the induction of apoptosis is caused by the
initiation of terminal diﬂmﬁﬁm. .

3. Use according to any preceding claim wherein the cell is a mammalian cell.

4. Use according to claim 3 wherein the mammalian cell is a human cell.

5. Use according to any preceding olaim wherein the-cell is a tumor cell.

6. Use according to claim 5 v'vhere_in_-the tumor is breast cancér. - - - - - .

7. Use according to any preceding claims, wherein the medicament further comprises
an antiestrogen.

8. Use of the antiprogestin 11p-(4-acetylphenyl)-17p-hydroxy-17a<(1,1,2,2,2-
pentafluoroeihyl)-esira-4,9-dien-3-one or a pharmaceutically acceptable derivative
or analogue thereof for the preparation of a medicament for the treatment of a type
of cancer wherein an indicator of high risk is an increased amount of tumor cells in
the S-phase of the cell cycle.

9. The use according to claim 8, where the disease is breast canoer.

10. Method of inducing apoptosis in a cell, comprising administering an effective
amount of the antiprogestin 11p-(4-acetylphenyl)-17p-hydroxy-17a+(1,1,2,2,2-
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pentafluoroethyl)-estra-4,9-dien-3-one or a pharmaceutically accepiable analogue
or derivative thereof to a cell in vitro.

11. The method according to claim 10, wherein the cell is a mammalian tumor cell.

5 12. The method according to claims 10 or 11, wherein the cell is a breast cancer cell.
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US0 DE ANTIPROGESTINAS PARA LA IMDUCCION DE APOPTOSIS EN UMA
CELULA .

Campo de la Invencidn

La presente invencién se relaciona con el uso de anti-
progestinas para la induccién de apoptosis en una célula. En
particular, la invencién se relaciona con el uso de la anti-
progestina 11p- (4-acetilfenil) -17p-hidroxi-17a-(1,1,2,2,2-
pentafluoroetil) -estra-4,9-dien-3-ona, o un derivado o ani-
logo de la misma aceptable para uso farmacéutico, para la
induccién de apoptosis en una célula. La presente invencién
provee ademdis un uso de las antiprogestinas para la prepara-
cién de un medicamento para el tratamiento de un tipo de
clncer, tal como cédncer de mama, donde un indicador de alto
riesgo es una cantidad incrementada de células tumorales en
la fase S del ciclo celular.

Antecedentes de la Invencién

Las antiprogestinas representan una clase relativamente
nueva y prometedora de agentes terapéuticos que podrian te-
ner un impacto significativo en el tratamiento de tumores
dependientes de hormonas y otras enfermedades. Aungue las
antiprogestinas fueron creadas originalmente para la termi-
nacién medicinal no quirGrgica del embarazo, algunas anti-
progestinas han ganado una importancia considerable, por
ejemplo, en la terapi.a en aquellos céncerea de mama que po-
seen receptores para progesterona (T. Maudelonde et al., en:
J.G.M. Klijn et al., Hormonal Manipulation of Cancer: Pepti-
des, Growth Factors and New (Anti) Steroidal Agents, Raven
Press, Nueva York, 1987, piginas 55-59).

Esta nueva estrategia en terapia endScrina se basa en
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la actividad antitumoral de las antiprogestinas en las 1i-
neas de células humanas de céncer de mama poeitivas para re-
ceptores in vitro y en varios tumores mamarios dependientes
de hormonas de ratén y rata in vivo. En particular, el meca-
nismo antitumoral de las antiprogestinas onapristona y mife-
pristona (RU 486) ya ha sido investigado usando el modelo de
tumor mamario MXT dependiente de hormonas, asi como los mo-
delos de tumores mamarios inducidos por DMBA y NMU en rata
(M. R. Schneider et al., Eur. J. Cancer Clin. Oncol., Volu-
men 25, N° 4, pdginas 691-701, 1989; H. Michna et al., Brest
Cancer Research and Treatment 14:275-288, 1989; H. Michna,
J. Steroid. Blochem. Volumen 34, N° 1-6, péginas 447-453,
1989) . S8in embargo, debido a la baja actividad y a los efec-
toe colaterales adversos relaclonados con, por ejemplo, la
mifepristona, no pudo recomendarse este compuesto COmo agen-
te individual en el manejo del cancer de mama (D. Perrault
et al., J. Clin.Oncol. 1996 Oct, 14(10), pAginas 2709-2712).
Ademds, la mifepristona muestra fuertes efectos colaterales
antiglucocorticoides (véanse L.M. Kettel et al., Fertil.
Steril, 1991 Sep, 56(3), paginas 402-407; X. Bertagna, Psy-
choneuroendocrinology 1997; 22 Suplemento 1, péginas 51-55).

La determinacién del porcentaje de células tumorales en
las fases respectivas del ciclo celular puede realizarse por
el método poderoso de citometria de flujo de ADN (véanse G.
M. Clark et al., N. Bngl. J. Med. 320, 1989, March, péginas
627-633; L. G. Dressler et al., Cancer 61{(3), 1988, p&ginas
420-427 y la literatura citada en ellos). Se ha demostrado

asf que las etapas del ciclo celular en una célula tumoral,
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y especificamente, la cantidad de células tumorales en algu-
nas etapas del ciclo, puede ser un elemento clinico impor-
tante de la progresién de la enfermedad y el éxito de la te-
rapia. La cantidad de células en la fase S del ciclo celular
es particularmente importante en este aspecto.

La EP 0 495 825 Bl describe el uso de antiprogestinas
(antagonistas competitivos de la progesterona} para la pro-
duccién de medicamentos para el tratamiento de carcinomas
mamarioe que tienen un contenido incrementado de células tu-
morales en la fase S del ciclo celular, que se considera co-
mo un alto factor de riesgo. Esto se basa en la cbservacién
de que las antiprogestinas son capaces de bloquear la pro-
gresién de células tumorales en la fase GyG, del ciclo celu-
lar, lo que resulta en una dieminucién sustancial en las cé-
lulas tumorales en fase §. Sin embargo, no se observd este
efecto con la terapia comin de céincer tamoxifen, terapia de
estrégeno u ovariectomfa. Las antiprogestinas evaluadas en
EP 0 495 825 Bl son 11B-[4-N,N-dimetilamino)-fenil]-17a-hi-
droxi-17p- (3-hidroxipropil) -13a-metil-4,9(10) -gonadien-3-ona
y 1l1B-(4-acetilfenil)-17p-hidroxi-i7a- (prop-1-inil)-4,9(10)-
estradien-3-ona.

Los 17a-fluorcalquilesteroides que tienen una fuerte
actividad antiprogestina, asi comoc los métodos para produ-
cirlos, se describen en WO 58/34947. WO 98/34947 no describe
o investiga la funcién que pueden tener loe 17a-fluorocal-
quilesteroides que se describen allf en la apoptosis o la
detencién del ciclo celular.

Dado el valor potencial de los agentes que inducen
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apoptosis en las células, por ejemplo, en el caso de las cé-
Julas tumorales, mediante el bloqueo de la progresi6n en la
fase GyG,, e8 deseable para identificar otros agentes, por
ejemplo, antiprogestinas, que tienen este mecanismo de ac-
cién especifico. Tales agentes tendrfian una aplicacién po-
tencial en el tratamiento y la prevencitn de algunos tipos
de céncer, tales como céncer de mama, donde un indicador de
alto riesgo es una cantidad incrementada de células tumora-
les en la fase § del ciclo celular.

Obieto de la Invencibn

Es aei un objeto de la presente invencién investigar
adicionalmente el modo de accién de las antiprogestinas en
la inhibicién de las enfermedades dependientes de hormonas
tales como el cincer de mama y proveer un método para la in-
duccidén dirigida de apoptosis en las células.

Sorprendentemente, los inventores han descubierto que
la antiprogestina 11P-(4-acetilfenil)-17p-hidroxi-17a-(1,1,
2,2,2-pentafluorcetil) -estxa-4,9-dien-3-ona (o un derivado o
andlogo de la misma aceptable para uso farmacéutico) puede
usarse para la induccién de apoptosis en una célula.

Resumen de la Invencién

La presente invencién se basa en la observacién inespe-
rada de que la antiprogestina 11B-(4-acetilfenil)-17B-hidro-
x1-17a-(1,1,2,2,2-pentafluorcetil) -estra-4,9-dien-3-ona (co-
nocida de aquf en adelante como "“antiprogestina (I)”) induce
apoptosils y muerte celular en las células tumorales de mode-
los comunes de tumores de cédncer de mama. Se hallé que la

antiprogestina (I) es capaz de inducir apoptosis en células



a través del inicio de diferenciacién terminal.

A1, la presente invencién provee el uso de la antipro-
gestina (I), o un derivado o anilogo de la miema aceptable
para uso farmacéutico, para la preparacién de un medicamento
para la induccién de apoptoeis en una célula. Preferiblemen-
te la induccién de apoptosis eB causada por la iniciacifn de
diferenciacién terminal. La célula es preferiblemente una
célula de mamifero, mis preferiblemente una cé&lula humana y
mis preferiblemente una célula tumoral, donde el tumor es
preferiblemente céncer de mama.

Otro aspecto de la presente invencién es el uso de an-
tiprogestina (I}, o un derivado o anilogo de la misma acep-
table para uso farmacéutico, para la preparacién de un medi-
camento para el tratamiento de tipos de céincer donde un in-
dicador de alto riesgo es una cantidad incrementada de célu-
las tumorales en la fase 8 del ciclo celular.

Otro aspecto de la presente invencién es el uso de an-
tiprogestina (I} o un derivado o anfilogo de la misma acepta-
ble para uso farmacéutico para la induccién de apoptosis en
una célula in vitro. Preferiblemente, la célula es una célu-
la de mamifero, mis preferiblemente una célula humana y més
preferiblemente una célula tumoral, donde el tumor es prefe-
riblemente cincer de mama.

Otro aspecto de la presente invencifn es un método para
inducir apoptosis en una célula por medio de la administra-
cién de una cantidad efectiva de antiprogestina (I) a la cé-
lula. Este método puede aplicarse in vitro o in vivo. Prefe-

riblemente, la célula es una cé€lula de mamifero, mis prefe-
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riblemente una célula humana y mids preferiblemente una célu-
la tumoral,donde el tumor es preferiblemente cancer de mama.

Debido a la capacidad de inducir apoptosis celular,
puede usarse la antiprogestina (I), o un derivado o andlogo
de la misma aceptable para uso farmacéutico, para el trata-
miento de algunos tipos de céncer, tal como céncer de mama,
donde un indicador de alto riesgo es una cantidad incremen-
tada de células tumorales en la fase S del ciclo celular.
Otros tipos de céncer o enfermedades dependientes de hormo-
nas que pueden ser afectados o tratados con antiprogestina
(I} debido a su capacidad de inducir apoptosis celular pue-
den incluir, por ejemplo, céncer de mama, cincer de ovario,
cincer de endometrio, mieloma, infertilidad anovulatoria,
meningioma, es decir, enfermedades que se originan o estén
influenciadas por la presencia de receptores de hormonas y/o
vias dependientes de hormonas.

Breve Descripecifn de las Fiquras

La figura 1 muestra el efecto inhibidor del crecimiento
de los tumores como resultado de la induccién de apoptosis
por antiprogestina (I) en un estudio de respuesta a la dosis
en el carcinoma mamario inducido por DMBA en rata, en compa-
racién con un control,la antiprogestina onapristona, asi co-
mo una ovariectomfa. El estudio se realiz6 con doeis diarias
de 0,5, 2,0, 5,0 ¥y 10,0 mg/kg s.c. de antiprogestina (I).

La figura 2 muestra el efecto inhibidor del crecimiento
tumoral como resultado de la induccién de apoptosis por an-
tiprogestina (I) en el carcinoma mamario inducido por NMU de

la rata, comparado con un control y ovariectomia. El estudio
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ge realizé con dosis diarias de 0,5 y 1,0 mg/kg s.c. de an-
tiprogestina (I).

La figura 3 muestra la induccién de apoptosis y, asi,
el efecto inhibidor de tumores de la antiprogestina (I) con
una dosis de 10 mg/kg s.c. sobre tumores xenotransplantados
T47D en ratones SCID, en comparacifn con un control y ova-
riectomia.

La figura 4 demuestra la induccién de apoptosis y el
efecto inhibidor de tumores de una dosis de 10 mg/kg B.c. de
antiprogeetina (I) en el modelo de cincer de mama humano
MCF-7 en ratones SCID, en comparacién con un control y ova-
riectomia.

Las figuras 5A a S5F muestran datos histolégicos rela-
cionados con la inducci6n de apoptosis en el cancer inducido
por NMU, gobre un modelo de cancer de mama en rata (vé&ase el
ejemplo 5). En particular, la figura 5A muestra que los tu-
mores tratados con antiprogestina (I) muestran formaciones
ductales y acinosas, comiinmente rellenas con material secre-
torio, en comparaciénm con el control (figura 5B). La figura
5C muestra un tejido de cédncer de mama sin tratar inducido
por NMU con inmunorreactividad elevada contra PCNA (antigeno
celular nuclear proliferante), en comparacién con tejido de
céncer de mama inducido por NMU tratado con antiprogestina
(I} (figura 5D), que muestra una baja inmunorrecatividad co-
ntra PCNA. La figura S5E muestra la apariencia de la apopto-
gis en tejido de cincer de mama tratado con antiprogestina
(I} inducido por NMU,en comparacién con el control{fig. 5E).

La figura 6 demuestra el efecto inhibidor de tumores de



la antiprogestina (I) en la linea de células de tumores T47D
de céncer de mama (estimulados por estradiol) con una con-
centracién umbral efectiva de 107 a 10 mol/l, comparado
con la antiprogestina onapristona y el antiestrfgeno puro
11p-fluoro-7a-{5- [N-metil-N-3-(4,4,5,5,5-pentafluoropentil-
tio) -propilamino] -pentil)-estra-1,3,5(10)-trien-3, 17p-diol
(WO 98/07740) .

Descripcién Detallada de la Invencién

La antiprogestina (I) — 118-{4-acetilfenil)-178-hidro-
xi-17e¢-(1,1,2,2,2-pentafluoroetil) -estra-4,9-dien-3-ona -

esti representada a continuacién por la férmula (I):

(I)

La antiprogestina (I} (o un derivado o andlogo de la
misma aceptable para uso farmacéutico) ee un agente farma-
céutico valioso que tiene una fuerte actividad antiprogesti-
na.La antiprogestina (I) puede usarse de acuerdo con la pre-
gente invencién para la induccién de apoptosis en células.

El término “antiprogestina” en el contexto de la pre-
sente invencién pretende comprender primariamente todos los
compuestos que son capacee de inhibir competitivamente los
receptores de progesterona. Sin embargo, deberfa abarcar
también compuestos capaces de inhibir la biosintesie de pro-
gestinas.

Los derivados o andlogos aceptables para el uso farma-
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céutico de la antiprogestina (I) en el contexto de la pre-
sente invencién pueden incluir, por ejemplo, cualquiera de
los compuestos de la invencién que se describen en WO
98/34547.

Los estudios realizados en el contexto de la presente
invencién muestran las potentes propledades inhibidoras de
tumores de la antiprogestina (I) en una variedad de modelos
de tumores dependientes de hormonas (véanse los Ejemplos 1 a
6). Se demuestra ademis gue la actividad inhibidora de tumo-
res de la antiprogestina (I) como resultado de la apoptosis
es mis fuerte que los agentes antitumorales convencionales
tales como el antiestrégeno tamoxifen. El1 tratamiento de
cincer de mama usando la antiprogestina (I) de acuerdo con
la presente invencién es afin superior a la ovariectomia.

La aplicacién de antiprogestina (I) en los distintos
modelos de tumores, como se demuestra a continuacién en los
Ejemplos, revel§é una acumulacién de tumorales en la fase
GpGy del ciclo celular, junto con una reduccién significati-
va y relevante desde el punto de vista biolSgico en la can-
tidad de cé&lulas en las fases 8 y G;M del ciclo celular. Es-
tos resultados indican una induccién de la diferenciacién.
La detencién especifica para la diferenciacién en G, se ha
propuesto anteriormente para otros sistemas de células madre
{(véanse J.J. Wille Jr., Cancer Res. 1982, 42(12):5139-46;
R.E. Scott, J. Cell. Biol. 1982, 94(2):400-405).

Los resultados experimentales hallados en los distintos
modelos de tumores revelaron que el tratamiento con antipro-

gestina (I) parece provocar a las células tumorales poligo-
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nales mitéticamente activas para que generen estructuras
glandulares y acinos con un secuestro masivo de productos
secretorios, as!l como pubpoblaciones necrobidticas con forma
de huso (véase el ejemplo 5 y en particular las figuras 5A y
5B). Si bien el tamafio del tumor, el indice mitStico y el
grado actividad maligna disminuyeron marcadamente, la frac-
cién de volumen de lae estructuras glandulares en los tumo-
res, asl como la apariencia de la apoptosis aumentaron 3 ve-
ces en comparacién con los controles {véase el Ejemplo 5 y
las figuras SE y 5F).

8in limitarse a teoria alguna, estos resultados indican
que el mecanismo principal de accidén antitumoral de la anti-~
progestina (I) en los modelos evaluados es un efecto anti-
proliferativo directo mediado por receptores de progesterona
en el Smbito de las células tumorales, mediante la induccién
de diferenciacién terminal asociada con la muerte terminal
de las células. De esta manera, la antiprogestina (I) parece
ser capaz de eliminar el bloqueo intrinseco en la diferen-
ciaci6n terminal inherente en las células tumorales malignas
en tumores positives para receptores de progesterona. Este
efecto antiproliferativo de la antiprogestina (I) parece es-
tar disociado de la actividad antihormonal (antiprogestio-
nal) de la antiprogestina (I).

Los agentes tales como la antiprogestina (I), que indu-
cen apoptosis en células, por ejemplo, en el caso de las cé-
lulas tumorales, bloqueando la progresién en la fase GG,
tienen aplicacicnes potenciales para el tratamiento y la

prevencién de numerosas condiciones. Tales agentes, inclu-
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yendo la antiprogestina (I), pueden usarse para tratar aque-
llos cénceres donde un indicador de alto riesgo es una can-
tidad incrementada de células tumorales en la fase S del ci-
clo celular, tal como en céncer de mama.

Api, un aspecto de la presente invencién es el uso de
antiprogestina (I), o un derivado o anilogo de la misma
aceptable para uso farmacéutico, para la preparacién de un
medicamento para la induccién de apoptosis en una célula. En
una realizacién preferida, el uso de antiprogestina (I), o
un derivado o andlogo de la misma aceptable para uso farma-
céutico, se relaciona con un medicamento para la induccién
de apoptosis en una célula tumoral, preferiblemente una cé-
lula tumoral de mama, en un humano. Tal medicamento seria
beneficioso en el tratamiento de enfermedades dependientes
de hormonas tales como el céncer de mama, donde un indicador
de alto riesgo es una cantidad incrementada de células tumo-
rales en la fase 8 del ciclo celular.

La fabricacién de medicamentos puede realizarse de
acuerdo con métodos conocidos en la técnica. Pueden usarse
coadyuvantes, asi como otros vehiculos o diluyentes adecua-
dos. Loe vehiculos o coadyuvantes adecuados pueden ser como
se los recomienda para campoe farmacéuticos, cosméticos y
relaclonados en: Ullmann’s Encyclopedia of Technical Chemis-
try, Volumen 4, (1953), paginas 1-39; Journal of Pharmaceu-
tical Sciences, Volumen 52 (1963), p&g. 918ff; H.v. Czetsch-
Liindenwald, "Hilfsstoffe fir Pharmazie und angrenzende Ge-
biete”; Pharm. Ind. 2, 1961, p.72£ff; Dr. H.P. Fiedler, Lexi-

kon der Hilfsstoffe filr Pharmazie, Kosmetik und angrenzende
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Gebiete, Cantor KG, Aulendorf in Wirttemberg, 1971.

Las antiprogestinas adecuadas para los propésitos de la
presente invencién, preferiblemente antiprogestina (I) © un
derivado o anfilogo de la misma aceptable para uso farmacéu-
tico, pueden incorporarse en composiciones farmacéuticas de
acuerdo con métodos conocidos para preparar composiciones
medicinales para aplicacién oral o parenteral, por ejemplo,
intraperitoneal, intramuscular, subcutfnea o percuténea.
Pueden implantarse también en el tejido. Los implantes pue-
den comprender materiales inertes, por ejemplo, polimeros
biclégicamente degradables o siliconas sintéticas tales co-
mo, por ejemplo, goma de silicona.

Pueden administrarse bajo la forma de tabletas, pildo-
ras, grageas, cédpsulas de gel, gra&nulos, supositorios, im-
plantes, soluciones, suspensiones o emulsiones acuosae u
oleosas estériles inyectables, unglentos, cremas, gelea o
mediante sistemas intravaginales (por ejemplo, anillos vagi-
nales} o intrauterincs (por ejemplo, diafragmas, rizos).

Para la preparacién de un medicamento para administra-
cién oral, las antiprogestinas adecuadas para los propbeitos
de la presente invencién que se definieron previamente pue-
den mezclarse con coadyuvantes o vehiculos comfinmente cono-
cidos tales como por ejemplo, goma ardbiga, talco, almidén,
azGcares tales como, por ejemplo, manitosa, metil celulosa,
lactosa, gelatina, agentes activos en superficie, estearato
de magnesio, excipientes acuosos o no acuosos, derivados de
parafina, agentes reticulantes, dispersantes, emulsificado-

res, lubricantes, agentes conservantes y agentes saborizan-
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tes (por ejemplo, aceltes etéreos). En una composicién far-
macéutica, la antiprogestina puede dispersarse en una nano-
particula, por ejemplo, una composicién nanoparticulada.

Con el fin de mejorar la biodiasponibilidad del agente
activo, las antiprogestinas adecuadas para los propésitos de
la presente invencién que se definieron previamente pueden
formularse también como clatratos de ciclodextrinas hacién-
dolas reaccionar con a-, B- o y-ciclodextrinas o derivados
de las mismas de acuerdo con el método que Be describe en
PCT/EP95/02656.

Para administraci6n parenteral, las antiprogestinas
adecuadas para los propbsitos de la presente invencién que
ge definieron previamente pueden disolverse o suspenderse en
un diluyente aceptable para uso fisiolSgico tal como, por
ejemplo, aceites con o sin solubilizadores, agentes activos
en superficie, dispersantes o emulaificadores. Como aceites,
por ejemplo y sin limitacién, puede usarpe aceite de oliva,
aceite de mani, aceite de semilla de algodén, aceite de so-
ja, acelte de castor y aceite de sésamo.

La cantidad a administrar (es decir, una “cantidad
efectiva para el uso farmacéutico”) varia dentro de un am-
plic rango y depende de la condicién a tratar y del modo de
administracién. Puede cubrir cualquier cantidad suficiente
para el tratamiento que se pretende. La determinacién de una
“cantidad efectiva para el uso farmacéutico” est& dentro del
conocimiento de aquél entrenado en la té&cnica.

Una dosis unitaria puede representar entre aproximada-

mente 0,1 y 100 mg de agentes activos. Para una administra-
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cién a humanos, la dosis dilaria de agente activo es entre
aproximadamente 0,1 y 400 mg, preferiblemente entre 10 y 100
mg, mis preferiblemente de 50 mg.

Los medicamentos pueden también administrarse via una
inyeccién de depfsito o una preparacién de implante, opcio-
nalmente para la administracién sostenida de los agentes ac-
tivos.

El modo preferido de administracién es administracién
oral. Las antiprogestinas que se usan de acuerdo con la in-
vencién, y en particular, la antiprogestina (I), son parti-
cularmente adecuadas para administracién oral.

De acuerdo con todos los aspectos de la presente inven-
cién, es también posible combinar al menos una antiprogesti-
na como se definidé previamente, en particular antiprogestina
(I) o un derivado o andlogo de la misma aceptable para uso
farmacéutico, con al menos un antiestrfgeno, ya que muchas
enfermedades dependientes de hormonas, en particular céncer
de mama, muestran.no solamente receptores de progestercona
sino también receptoées de estrégeno. El antiestrégeno puede
administrarse simultineamente con/a la antiprogestina (I) o
un derivado o andlogo de la misma aceptable para uso farma-
céutico. La cantidad de antiprogestina y antiestrégeno puede
ser igual o un componente puede ser mi&s predominante que el
otro, tal como en una relacién antiprogestina: antiestrbgeno
ratio de 1:50 a 50:1, preferiblemente de 1:30 a 30:1, y més
preferiblemente de 1:15 a 15:1.

Loa ejemplos de antiestrégenos adecuados para un uso de

acuerdo con la invencién son antiestr6genos no esteroidales
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tales como tamoxifen y nafoxidina, asi como raloxifen, fas-
lodex y EM800. Los ejemplos de antiestrSgenocs esteroidales
incluyen aquellos descriptos en EP 0 348 341 A y aquellos
deacriptos en WO 98/07740, en particular, 11p-flouro-7a-{5-
(N-metil-N-3-(4,4,5,5,5-pentaflouropentiltio-propilamino] -
pentil}-estra-1,3,5(10)-trien-3,17p-diocl, o aquellos des-
criptos en WQ 99/33855, en particular 11p-flouro-7a-{5- [me-
til-(7,7.8,8,9,9,10,10,10-nonafluoro-decil) -amino] -pentil}-
estra-1,3,5(10) -trien-3,17B-diol, o los derivados o andlogos
de los mismos aceptables para el uso farmacéutico. Pueden
usarse también como antiestrfgenos lnhibidores de aromatasas
que tienen un efecto antiestrogénico, tales como aquellos
que se describen en las pdg.7 a 8 de EP 0 495 825 B1.

Otro aspecto de la presente invencién es el uso de an-
tiprogestina (I), o un derivado o andlogo de la misma acep-
table para uso farmacéutico, para la preparacién de un medi-
camento para el tratamiento de un tipo de céncer donde un
indicador de alto rieego es una cantidad incrementada de cé-
lulas tumorales en la fase S del ciclo celular. La cantidad
de células tumorales en la fase S puede determinarse por ci-
tometria de flujo de ADN, como se describe en Dreseler et
al., "DNA Flow Cytometry and Prognostic Factors in 1331 Fro-
zen Breast Cancer Specimens,” Cancer, Volumen 61(3), 1988,
péginas ‘420-427; véase también McGuire & Dressler, “Emerging
Impact of Flow Cytometry in Predicting Recurrence and Survi-
val in Breast Cancer Patients,” JNCI, Volumen 75(3), 1985,
pdginas 405-409. Una gran cantidad de rieego de células tu-

morales en la fase 8 indica un candidato particularmente
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adecuado para el uso de acuerdo con la invencién. En el caso
de la antiprogestina (I), la ventaja surge del potente efec-
to antitumoral, como lo evidencian los modelos animales co-
runes (véanse los Ejemplos 1 a 4), y el mecanismo de accién
de este agente, incluyendo la apoptosis (véase en particular
el ejemplo 5) y el arresto del ciclo celular.

En una realizacién alternativa, la presente invencién
provee un método para inducir apoptosis en una célula. La
célula es preferiblemente una célula de mamifero y més pre-
feriblemente una célula humana, y el método puede aplicarse
in vitro o in vivo. Preferiblemente, la apoptosie se induce
mediante el mecanismo de induccién de diferenciacién termi-
nal, p.ej., a través de la administracitn de antiprogestina
(I) o© un derivado o anflogoc de la misma aceptable para uso
farmacéutico. En eate método, puede aplicarse una cantidad
efectiva de antiprogestina (I),o de un derivado o anflogo de
la misma aceptable para uso farmacéutico, a las células en
cuestidn. Por ejemplo,en la linea T47D de células de céincer
de mama, cuyo crecimiento es estimulado por la administra-
cién de estradiol,la antiprogestina (I) indujo una inhibi-
cidén completa del crecimiento celular,con una concentracién
umbral efectiva de entre 10 y 10™® mol (véase el ejemplo 6
Yy la fig.6) .Esto es especialmente sorprendente,ya que la an-
tiprogestina conocida onapristona no tiene efectos reducto-
res sobre el crecimiento de las células en este modelo tumo-
ral. Asi,la antiprogestina (I) es superior respecto de la
potencia y la eficacia a otras antiprogestinas tales como la

onapristona,y a antiestrSgenos tales como el tamoxifen,y afin
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a antiestrSgenos puros tales como llpB-fluoro-7a-{5-[N-metil-
N-3-(4,4,5,5,5-pentafluoropentiltio) -propilamino] -pentil}-
estra-1,3,5(10)-trien-3,17B-diol (WO 98/07740).

La funcién de la antiprogestina (I) en la induccién de
la apoptosis en la célula indica que esta antiprogestina (o
un derivado o anflogo de la misma aceptable para uso farma-
céutico) puede sexr Gitil en un conjunto de condiciones, par-
ticularmente condiciones dependientes de hormonas, donde se
desea particularmente la induccién de la apoptosis. Especi-
ficamente, puede usarse en el tratamiento de enfermedades
tales como el cédncer de mama, cidncer de ovario, céncer de
endometrio, mieloma, infertilidad anovulatoria, meningioma,
es decir,enfermedades que se originan o esté&n influidas sus-
tancialmente por la presencia de receptores de hormonas y/o
vias dependientes de hormonas. Las antiprogestinas, tales
como la antiprogestina (I), pueden asi usarse adicionalmente
para la preparacién de medicamentos para inducir apoptosis o
muerte celular para el tratamiento de enfermedades depen-
dientes de hormonas, como ya se ha descripto previamente.

La invencién se ilustra adicionalmente en los ejemplos.
Loe siguientes ejemploa no deben interpretarse como una li-

mitacién.
Ejemplos
Ejemplo 1:

Estudio de respuesta a la dosis en el modelo de tumor indu-

cido por DMBA

Materiales y Métodos:

Se usaron ratas hembras inmaduras Sprague-Dawley (49 -
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51 dias de edad; 10 animales/grupc) en este estudio. Se in-
dujeron tumores mamarios a través de una Unica administra-
cién oral de 10 mg de 7,l12-dimetilbenz[a)antraceno (DMBA,
Serva/Heidelberg). Las ratas con al menos un tumor estable-
cido con un tamafio de mds de 150 mm? se trataron por 4 sema-
nas con: 1) solvente control, 2) ovariectomia al inicio del
tratamiento, 3) antiprogestina (I), 0,5 mg/kg s.c., 4) anti-
progestina(I), 2 wg/kg s.c., 5) antiprogestina(I), 5 wg/kg
8.c., 6) antiprogestina(I), 10 mg/kg s.c., y 7) onapristona,
5 mg/kg, s8.c., dlariamente. Como parimetro de inhibicién de
crecimiento, se usbé el cambio en el &rea tumoral (en % res-
pecto del tamaifio inicial del tumor) determinado por medicio-
nes semanales de calibre. Para el anfilisis estadistico de
las diferencias entre grupos de valores medios, Be usd la
prueba de Kruskal-Wallis. Para una descripcién y una evalua-
ci6n adicional del modelo de prevencién DMBA, véase R.G.
Metha, European Jourmal of Cancer 36 (2000), p&g. 1275-1282,
Resultados:

En un grupo control intacto de animales, se observé un
crecimiento progresivo de loa tumores, mientras que la ova-
riectomia causé una regresién considerable de los tumores en
90% de los animales. El tratamiento con antiprogestina (I} a
dosis de 2 mg/kg o superiores result$ en una induccién sig-
nificativa de apoptosis, que dio como consecuencia una in-
hibici6én del crecimiento del tumor en comparacién con el
control (véase la fig. 2). Existié una relacidén clara de do-
sis-respuesta. Mientras que el tratamiento con 0,5 mg/kg de

antiprogestina (I) no evitd significativamente el crecimien-
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to del tumor, a 2 mg/kg se observé fna induccién mixima de
apoptosis y, por.consecuencia, una 1inhibicién del crecimien-
to. En este grupo, Be obseréﬁ una regresifn completa del tu-
mor en 50% de las ratas. El efecto de la mayor doeis de an-
tiprogestina (I) evaluada en este experimento (10 mg/kg),
fue comparable a aquél de 2 mg/kg. La onapristona (5 mg/kg,
8.c.) fue notablemente menos efectiva que la antiprogestina
(I) a dosis comparables.

Concluseidn:

En el modelo de tumor mamario inducido por DMBA en ra-
ta, la antiprogestina (I) indujo fuertemente apoptosis en
las células tumorales y suprimidé asf{ completamente el creci-
miento tumoral en animales intactos. Se hallé que 2 mg/kg de
antiprogestina (I) presentan un efecto apoptético méximo en
células tumorales. La antiprogestina (I) fue distintivamente
superior a la onapristona en lo que respecta a la inhibicién
del crecimiento tumoral.

Ejemplo 2:
Inhibicién del crecimiento tumoral en un modelc de cfncer de

mama Iinducido por NMU en rata

Materiales y Mé&todos:

Se indujeron tumores mediante una fnica inyeccién in-
travenosa de NMU (nitrosometilurea, 50 mg/kg) en ratas hem-
bra Sprague-Dawley (obtenidas de Tierzucht Schénwalde, edad:
50-55 dias). Comenzando 10 después, las ratas con al menos
un tumor establecido se trataron por 4 semanas con: 1) sol-
vente control, 2) ovariectomia al inicio del tratamiento, 3)

antiprogestina (I}, 1,0 mg/kg/dia, 4) antiprogestina (I),



0,5 mg/kg/dia y 5) onapristona, 5 mg/kg/dia. Como parametro
de inhibicién del crecimiento, se ua6 el cambio en el &rea
tumoral (en % del tamafic inicial del tumor) determinado a
través de mediciones semanalee con calibre. Para el anilisis
estadistico de las diferencias entre grupos de los valores
medios, se usé la prueba de Kruskal-Wallis.

Resultados:

En los animales control intactos, Be observé un creci-
mientoc progresivo de los tumores, mientras que la ovariecto-
mia causé una inhibicién completa de los tumores. El trata-
miento con antiprogestina (I) a doeis de 0,5 6 1,0 mg/kg re-
sultd en una inhibicién significativa del crecimiento del
tumor debido a la induccién de apoptosia, en comparacién con
el control (véase la fig. 2). La onapristona (5 mg/kg) fue
notablemente menos efectiva que la antiprogestina (I) a la
dosis mucho menor de 0,5 mg/kg.

Conclusiones:

En el modelo de tumor mamario inducido por MNU en rata,
debido a su potente capacidad de inducir apoptosis en célu-
las tumoralea, la antiprogestina (I) suprime completamente
el crecimiento tumoral en animales intactos. Ambas dosise
(1,0 mg/kg, asi como 0,5 mg/kg) de antiprogestina (I) tienen
un efecto o significativo sobre las células tumorales.

Ejemplo 3:

Xenoinjerto cédncer de mama humano T47D en ratones SCID

Materiales y Métodos:
Se suplieron ratones hembra Fox Chase SCID (M&B) con

pellets de estradicl (Innovative Research of America). Las
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células T47D de cincer de mama, obtenldas de cultivos celu-
lares y suspendidas en matrigel, se implantaron por via s.c.
en la regiém inguinal del ratém. El1 tratamiento comenzé
cuando los tumores tenian aproximadamente 25 mm? de tamaflo.
Se continué el tratamiento hasta que progresaran los tumo-
res. Los grupos experimentales fueron: 1) control {(vehicu-
lo), 2) ovariectomia, 3) antiprogestina (I), 10 mg/kg &.c.
Se determin6d el &rea tumoral por mediciones de calibre. Para
el andlisis estadistico de las diferencias entre grupos de
los valores medics, se usé la prueba de Kruskal-Wallis.
Resultados:

En el modelo T47D de céncer de mama, la ovariectomia
resultS en una inhibici6én conesiderable del crecimiento de
los tumorea, en comparacién con el crecimiento rédpido del
control. La figura 3 muestra claramente que la aplicacién
8.c. de 10 mg/kg de antiprogestina (I) induce apoptosis en
las células tumorales. El efecto de la antiprogestina (I) es
casi comparable con el efecto de la terapia convencicnal de
privacién de estrégeno (ovariectomia).

Conclusidn:

El efecto de la antiprogestina (I) en la induccién de
la apoptomis y, asi, en la inhibiciSn del crecimiento del
cincer de mama T47D xenoinjertado en ratones Fox Chase SCID
es comparable al efecto de la terapla comiin de privacién de
estrbSgeno (ovariectomia), que se considera como el wmétodo
mis efectivo para inhibir el crecimiento de céncer de mama

en este modelo.

Ejemplo 4:



Xenoinjerto de céincer de mama humano MCF-7 en ratones SCID

Materiales y Métcdos:

Se suplieron ratones hembra Fox Chase SCID (M&B) con
pellets de estradiol (Innovative Research of America). Las
células MCF7 de cincer de mama, obtenidas de cultivos celu-
lares y suspendidas en matrigel, se implantaron por via s.c.
en la regién inguinal del ratémn. El1 tratamiento comengd
cuando los tumores tenian aproximadamente 25 mm? de tamafio.
Se continud el tratamiento hasta que progresaran los tumo-
res. Los grupos experimentales fueron:1) control (vehiculo),
2) ovariectomifa, 3) antiprogestina (I), 10 mg/kg a.c. Se de-
terminé el &rea tumoral por mediciones de calibre. Para el
anilisis estadistico de las diferencias entre grupos de los
valores medios, se usé la prueba de Kruskal-Wallis.
Resultados:

En el modelo MCF7 de clncer de mama, la ovariectomia
resulté en una 1nhibicién considerable del crecimiento de
loe tumores, en comparaciSn con el crecimiento répido del
control. La figura 4 muestra claramente que la aplicacién
8.c. de 10 mg/kg de antiprogestina (I) induce apoptosis en
las células tumorales. El efecto de la antiprogestina (I) es
casl comparable con el efecto de la terapia convencional de
privacién de estrégenc (ovariectomia).

Conclusitn:

El efecto de la antiprogestina (I) en la induccién de
la apoptosis y, asf, en la inhibicién del crecimiento del
cincer de mama MCF7 xenoinjertado en ratones Fox Chase SCID

es comparable al efecto de la terapia comfin de privacién de
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estrbdgeno (ovariectomia).

Ejemplo 5:
Céincer de mama inducido por NMU en rata (histologia, Indice

de proliferacifin y ensayo TUNEL)

Materiales y Métodos:

Se indujeron tumores mediante una Gnica inyeccién in-
travenosa de NMU (nitrosometilurea, 50 mg/kg) en ratas hem-
bra Sprague-Dawley (obtenidas de Tierzucht Schénwalde, edad:
50-55 dias). Las ratas con al menos un tumor establecido con
un tamafio de mis de 150 mm® se trataron por 7 dfas con: 1)
solvente control, 2) ovariectomia al inicio del tratamiento,
3) antiprogestina (I), 3 mg/kg s.c., diariamente. Al final
del tratamiento, loa tumoree se separaron, se fijaron en
formalina y se embebieron en parafina. La histologia, el in-
dice de proliferacién y los ensayos de induccién de apopto-
sis se realizaron en estos tumores separados.

Histologfa: para la histologfa, se colorearon l&minas de te-
jido con hematoxilina y eosina, y se las analizé por microa-
copla.

Indice de proliferacién: para determinar el fndice de proli-
feracifn, se determiné la expresién de PCNA. El antigeno ce-
lular nuclear proliferante (PCNA) es una protefna nuclear de
36 kD asociada con el ciclo celular. La inmunorreactividad
nuclear contra PCNA se halla en el compartimiento prolifera-
tivo de los tejidos normalee.Se usé un anticuerpo monoclonal
que reconoce la fijacién y el procesamiento de un epitope
resistente para investigar su distribucién en los tejidos.

TUNEL (prueba de apoptosis): la marca bloquimica de la apop-
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tosies es la degradacién del ADN genSmico, un suceso irrever-
sible que resulta en la muerte celular. Esta fragmentacién
caracteristica del ADN es el resultado de la activacién de
endonucleasas nucleares, que cortan selectivamente el ADN en
sitios localizados entre unidades nucleosomales. Se detecta-
ron estos quiebres en las cadenas de ADN mediante la marca
enzimitica del extremo 3°-OH con fluoresceina-duUTP usando
desoxinucleotidil transferasa terminal (TUNEL, Terminal Deo-
xinucleotidyl Transferase-Mediated d4UTP Nick End Labeling,
véase Gavrieli et al., J. Cell. Biol. 119, 493, 1992). Se
detecté la fluoresceina incorporada usando un anticuerpo an-
ti-fluoresceina conjugado con fosfatasa alcalina, seguido
por una reaccién con sustrato de fosfatasa alcalina.
Resultados:

Histologfas después del tratamiento con antiprogestina (I),
las secciones de te]ido de loa tumores NMU mostraron forma-
ciones ductales y acinosas, com(nmente rellenas con material
Becretorio (Figura S5A). M&s afin, la fraccién de volumen de
las estructuras glandulares en los tumores aument$ en compa-
racién con los controles (Fig. 5B).ademfs,los tumores mama-
rios de los animales tratados con antiprogestina (I) mostra-
ron las caracteristicas morfolégicarm de la diferenclacién.
fndice de proliferacién: la inmunorrectividad contra PCNA es
alta en el tejido de cdncer de mama inducido por NMU sin
tratar (Figura 5C: control sin tratar). La cantidad de célu-
las con inmunorreactividad contra PCNA es reducida por la
induccién de la diferenciacién en tejido de céncer de mama

inducido por NMU de ratas tratadas con antiprogestina (I)

/
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(Figqura 5D). Estos datos demuestran que en el céncer de ma-
ma, el tratamiento con antiprogestina reduce el indice de
proliferacién mediante la induccién de la diferenciacién.
TUNEL (Apoptosis): la figura 5E demuestra la apariencia de
la apoptosis inducida p&r antiprogeetina (I) en tejido de
cincer de mama inducido por NMU en comparacién con el con-
trol sin tratar (Figura 5F). Es claramente evidente que la
antiprogestina (I) sola fue capaz de inducir apoptosis en el
tejido de clncer de mama inducido por NMU e inhibif asi el
crecimiento de estos tumores.

Ejemplo 6:
Actividad antiproliferativa de la antiprogestina (I) Jn wvi-

tro en la lf{nea de cé&lulas T47D

Materiales y Métodos:

Se cultivaron cé&lulas T47D en suero tratado con carbén
suplid con E2 0,1 nM (estradiol) mds antiprogestina (I) por
6 dfas con un cambio de medio. Después de la fijacidén y co-
loracién subsiguiente con vicleta cristal, pe registré6 la
absorbancia y se normalizaron los valores con la absorbancia
de los controles sin tratar como se describe en R.B. Licht-
ner, J. Steroid Biochem.Mol. Biol. 1999, 71;181-18%. Se rea-~
liz6 el ensayo TUNEL de una forma anfloga al ejemplo 5 ante-
rior, con la finica diferencia de que, en lugar de secciones
de tejidos, Be usaron células que se cultivaron en l&minas
microscOpicas para el ensayo.

Resultados:
En esta prueba sobre la linea de células T47D in vitro,

la antiprogestina (I) mostré una potente actividad inhibido-
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ra del crecimiento tumoral con una concentracidén umbral tan
baja como entre 10 y 10" mol/l, mientras que la antipro-
gestina onapristona no mostré efecto inhibitorio alguno. Adn
el antiestrSgeno puroc 11p-£fluoro-7a-{5-[N-metil-N-3-(4,4,5,
5,5-pentafluoropentiltio) -propilamino] -pentil}-estra-1,3,5
(10) -trien-3,17B-diol (WO 98/07740) fue notablemente wmenos
efectivo que la antiprogestina (I) (véase la figura 6).
Conclusifbn:

La antiprogestina (I) de acuerdo con la presente inven-
cidn induce una inhibicién completa del crecimiento eptimu-
lado por estradiol de células T47D a concentraciones muy ba-
jas, y es asi superior en lo que respecta a potencia y efi-
cacia a otras antiprogestinas evaluadas, tal como onapristo-
na, y al antiestrSgeno puro 1l1p-fluoro-7a-{5- [N-metil-N-3-
(4,4,5,5,5-pentafluoropentiltio) -propilamino] -pentil}-estra-
1,3,5(10)-trien-3,17p-diol.
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REIVINDICACIONES

1.Uso de la antiprogestina 11p-(4-acetilfenil)-17p-
hidroxi-17a-(1,1,2,2,2-pentafluoroetil) -estra-4, 9-dien-3-
ona, o un derivado o andlogo de la misma aceptable para uso
farmacéutico, que es para la induccién de apoptosis en una
célula.

2. El ueo de acuerdo con la reivindicacién 1 en donde
la induccién de apoptosis es causada por la iniciacién de
diferenciacién terminal.

3.El uso de acuerdo con cualquier reivindicacién
precedente en donde la célula es una cé€lula de mamifero.

4. El uso de acuerdo con la reivindicacién 3 en donde
la célula de mamifero es una célula humana.

5.E1 uso de acuerdo con cualquler reivindicacién
precedente en donde la célula es una célula tumoral.

6. El uso de acuerdo con la reivindicacién 5 en donde
eltumor es céncer de mama.

7.El1 uso de acuerdo con cualquier reivindicacién
precedente en donde el medicamento comprende ademfs un anti-
estrégeno.

8.E1 uso de la antiprogestina 11p-(4-acetilfenil)-
17p-hidroxi-17a-(1,1,2,2,2-pentafluoroetil) -estra-4,9-dien-
3-ona, o un derivado o andlogo de la misma aceptable para
uso farmacéutico, que es para la preparacién de un medica-
mento para el tratamiento de un tipo de cincer, donde un in-
dicador de alto riesgo eas una cantidad incrementada de célu-
las tumorales en la fase S5 del ciclo celular.

8. El ugo de acuerdo con la reivindicacién 8 en donde

7
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la enfermedad es cincer de mama.

10.Un método para inducir apoptoeis en una célula
que comprende administrar una célula efectiva de la antipro-
gestina 11B-(4-acetilfenil)-17B-hidroxi-17a-(1,1,2,2,2-pen-
tafluoroetil) -estra-4,9-dien-3-ona, o un anfleogo o derivado
de la misma aceptable para uso farmacéutico, a una célula in
vitro.

11. El método de acuerdo con la reivindicaciém 10
en donde la célula es una célula tumoral de mamifero.

12, El método de acuerdo con las reivindicaciones

10 u 11, en donde la cé&lula es una c&lula de céincer de mama.
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USE OF ANTIPROGESTINS FOR THE INDUCTION OF
APOPTOSIS IN A CELL

' Fiddofthe Invetion - - & = i -t | L_iTies— L m

The-present invention relates to the ul;-o.ﬂl;nﬁptogesﬁns for the induction of apoptosis in
a cell. In particular, the invention relates to use of the antiprogestin 11p-(4-acctylphenyl)-
17p-hydroxy-17a-(1,1,2,2,2-pentaflucroethyl)-estra-4,9-dien-3-one or a pharmaceutically
acceptable derivative or analogue thereof for the induction of apoptosis in a cell. The
present invention further provides a use of mtipmgellins- for thl; prepa.ranon of a
medjcament for the trestment of a type of cancer, such as breast cancer, wherein an
indicator of high risk is an increased amount of tumor cells in the S-phase of the cell

cycle.

Background of the Invention

Antiprogestins represent a relatively new and promising class of therapeutic agents that
could have significant impact on the treatment of hormone-dependent tumors and other
diseases. Although antiprogestins were originally created with regard to medicinal non-
surgical termination of pregnancy, certain antiprogestins have gained considerable
importance, e.g., in the endocrine therapy of those breast cancers which possess receptors
for progesterone (T. Maudelonde et al., in: J.G.M. Klijn et al., Hormonal Manipulation of
Cancer: Peptides, Growth Factors and New (Anti) Steroidal Agents, Raven Press, New
York, 1987, pp. 55-59).

This new strategy in endocrine therapy is based on the antitumor activity of antiprogestins
in progesterone receptor positive human breast cancer cell lines in vitro and in several
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homuone-dependent mammary tumors of the mouse and rat in vivo. In particular, the
antitumnor mechanism of the antiprogestins onapristone and mifepristone (RU 486) has
already been investigated using the honnone-dependent MXT mammary tumor model of
the mouse as well as the DMBA- and the NMU-induced mammary tumor models of the
rat (M. R. Schneider et al., Eur. J. Cancer Clin. Oncol., Vol. 25, No. 4, pp. 691-701, 1989;
H. Michna ct al., Breast Cancer Research and Treatment 14:275-288, 1989, H. Michna, J.
Steroid. Biochem. Vol. 34, Nos 1-6, pp. 447-453, 1989). However, due to low activity and
adverse side effects involved with e.g. mifepristone this compound could not be
recommended as a single asent inthe, .management of breast cancer (D. Perrault et al., J.

e w  a—

Clin. Oncol. 1996 Oct, 14(10), pp. 27'69—2112) Furthermore. mifépristone exhibits strong
anﬂglueoeomcond sule effects (cf LM Kettel et al., Fertil. Steril, 1991 Sep, 56(3), pp
402-407; X. Bertagna, Psychoneuroendocrinology 1997; 22 Suppl: 1, pp. 51-55).

I oo o
-

Thedetuminaﬁonofthepercentageofhmorceﬂsinﬁerupectivephnuofﬂw'éell
cycleembepu‘formedbyﬂlepowerﬁ:lDNAﬂowcymmeuymethod(ch M. Cla.rket -
al., N. Engl. J. Med. 320, 1989, March,ppﬁz7-633 L. G. Dressler et al., Cancer 61(3),

1988, pp. 420-427 and literature cited therein). It has thus been shown that the stages of

the cell cycle of a tumor cell, and specifically, the number of tumnor cells in certain stages

of the cycle, may be an important clinical predictor of disease progression and success of

 therapy. The number of cells in the S-phase of the cell cycle are particilarly important ir

this regard.

EP 0 495 825 B1 discloses the use of antiprogestins (competitive progesterone
antagonists) for the production of medicaments for the treatment of mammary carcinomas
having an increased content of tumor cells in the S-phase of the cell cycle, which is
considered to be a high risk factor. This is based on the observation that antiprogestins are
capable of blocking the progression of tumor cells in the GoGi-phase of the cell cycle
resulting in a substantial decrease of tumor cells in the S-phase. This effect was however
not observed with the standard breast cancer therapy tamoxifen, estrogen therapy or
ovariectomy. The antiprogesting tested in EP 0 495 825 B1 arc 11P-[4-N,N-
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dimethylamino)-phenyl}-17a-hydroxy-17p-(3-hydroxypropyl)-13a-methyl-4,9(10)-
gonadien-3-one and 11p-(4-acetylphenyl)-17p-hydroxy-17a-(prop-1-inyl)-4,9(10)-

estradien-3-one.

17a~fluoroalkylsteroids having strong antiprogestin activity as well as methods for
producing them are described in WO 98/34947, WO 98/34947 does not discuss or
investigate the role that the 17a-flucroalkylsteroids disclosed therein may play in cell ~

. At - ey - -

-_!*——- - -
. -—

= LA, - -
—
- -

va&&potmﬂalvalueofamtsthatmduoenpopﬁommeells,e.s mthecaseo_ftmnor _"______ .
cells, by blocking progression in the GyG,-phase, it is desirable to identify further agents,
¢.g., antiprogesting, having this specific mechanism of action. Such agents would have
potential apphcahonmhuhngandprevmﬁngwmmtypesofcmw.suchasb:ust
cancer, whetemanmdmatorofhxghmkmanmcrusedlmountoftlmorcellsmthes-

phase of the cell cycle.

Object of the Invention

It is thus an object of the present invention to further investigate the mode of action of
antiprogestins in inhibiting hormone-dependent diseases such as breast cancer and to
provideamethodfor!helnrgetedinducﬁmofapoptosisincells.

Surprisingly, the inventors have discovered that the antiprogestin 11p-(4-acetylphenyl)-
17p-hydroxy-17a-(1,1,2,2,2-pentafluoroethyl)-estra-4,9-dien-3-one (or a
pharmaceutically acceptable derivative or analogue thereof) may be used for the induction
of apoptosis in a cell,

Summary of the Invention

The present invention is based on the unexpected observation that the antiprogestin 11p-
(4-acetylphenyl)-178-hydroxy-17a-(1,1,2,2,2-pentafluorocthyl)-cstra-4,9-dien-3-one
(hercinafier referred to as “antiprogestin (I)") induces apoptosis and cell death in the




10

15

25

S18TOA 4

tumor cells of standard breast cancer tumor models. It was found that antiprogestin (I) is
capable of inducing apoptosis in cells via the initiation of terminal differentiation.

Thus, the present invention provides the use of antiprogestin (I) or 2 pharmaceutically
acceptable derivative or analogue thereof for the preparation of a medicament for the
induction of apoptosis in a cell. Preferably, the induction of apoptosis is caused by the
ifiitidtion of terminal differentiation. The cell is preferably a mammalian cell, more = ~—
preferably a human cell and most preferably a tumor cell, wherein the tumor is preferably

breast cancer; —: __ " R - - s
. - - - . - . . . - ——
. :

Another aspect of the present invention is the use of antiprogestin (I)or: I
pharmaceutically acceptable derivative or analogue thereof for the preparation of a
medicament for the treatment of types of cancer wherein an indicator of high risk is an _

increased amount of tumor cells m the S-phase of the cell cycle.

A ﬁn@haaspeggofthepmsmtinvmﬁonisﬂl-emofmﬁgmguﬁna)ora
pharmaceutically acceptable derivative or analogue thereof for the induction of apoptosis— -
in a cell in vitro. Prefersbly, the coll is a mammalian cell, more preferably a human cell
and most preferably a tumor cell, wherein the tumor is preferably breast cancer.

Another aspect of the present invention is a method of inducing apoptosis in a cell by
administering an effective amount of antiprogestin (I) to the cell. This method may be
epplied in vitro or in vivo, Preferably, the cell is a mammalian cell, more preferably a
human cell and most preferably a tumor cell, wherein the tumor is preferably breast
cancer.

Due to the ability to induce cell apoptosis the antiprogestin (T) or a pharmaceutically
acceptable derivative or analogue thereof may be used for the treatment of certain types of
cancet, such as breast cancer, wherein an indicator of high risk is an increased amount of
tumor cells in the S-phase of the cell cycle. Other types of cancer or hormone-dependent
discases that may be affected and treated by antiprogestin (T) due to its ability to induce

it
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cell apoptosis may include, e.g., breast cancer, ovarian cancer, endometrial cancer,
myeloma, anovulatory infertility, meningoma, i.c. discases which substantially originate
or are influenced by the presence of hormone receptors and/or hormone-dependent
pathways.

Brief Description of the Figures
~Figure-]-shews the tumor growth inhibiting effect as a result.of the induction of apoptosis
by antiprogestin (I) in a dose-response study in the DMBA-induced mammary carcinoma
-ofthe rat, compared with a control, the mtlprogestln onapristone as well as ovanectomy e s
'Ihostud)rwnpa'formedwmlos 20 5.0 and lOOmgIkgsc daily-doses of > -+
antiprogestin (I). T -

Figure 2 shows the tumor growth inhibiting effect ag a result of the induction of apoptosis
by.antiprogestin (1) in the NMU-induced mammary carcinoma of the rat, compared with a
control and ovariectoray. The study was performed with 0.5 and 1.0 mg/kg sc. daily
doses of antiprogestin(I). .  __ | .. B C

Figure-3 shows the induction of apoptosis and thus the turvior growth inhibiting effect of
antiprogestin (I) in a 10 mg/kg s.c. dose on xenotransplanted human T47D tumors in scid
mice, compared to a control and ovariectomy.

Figure 4 demonstrates the induction of apoptosis and thus the tumor growth inhibiting
effect of a 10 mg/kg s.c. dose of antiprogestin (T) in the MCF-7 human breast cancer
model in scid mice, compared to a control and ovariectomy.

Figures 5A to SF show histological data relating to the induction of apoptosis in the
NMU-induced breast cancer model in rat (cf. Example 5). In particular, figure 5A shows

" that tumors treated with antiprogestin (1) display ductal and acinous formstions, usually

filled with secretory material, compared to the control (figure 5B). Figure 5C shows
untreated NMU-induced breast cancer tissue with high PCNA (proliferating cell nuclear
antigen) immunoreactivity as compared to NMU-induced breast cancer tissue treated with
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antiprogestin (I) (figure SD), which exhibits low PCNA immunoreactivity. Figure SE
shows the appearance of apoptosis in antiprogestin (I)-treated NMU-induced breast cancer
tissue, compared to the control (figure 5E).

Figure 6 demonstrates the tumor growth inhibiting effect of antiprogestin (I) in the T47D
breast cancer cell line (stimulated by estradiol) with an effective threshold concentration

16

25

of 107 to 10"® mol/1, compared with the antiprogestin-onapristons-and-the.pure... . ..
antiestrogen 11p-fluoro-7a-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoropentylthio)-

: :i)mpyl_lmino]-'péhtyl}-esh'a_-l +3:5(10)-trien-3,1 7B_=diol wo 98/07'{40)_.- o

Detailed Description of the Invention
Antiprogestin (1) — 11B-{4-scetylphenyl)-178-hydroxy-17a-(1,1,2.2.2-peatafiuorocthyl)-
estra-4,9-dien-3-ofic — is represented below by formula (I): -*-* - R

Antiprogestin (T) (or a pharmaceuticaily acceptable derivative or analogue thereof) is a
valuable pharmaceutical agent having strong antiprogestin activity. Antiprogestin (T) can
be used according to the present invention for the induction of apoptosis in cells.

The term “antiprogestm™ in the context of the present invention is intended to primarily
comprise ali compounds being capablie of competitively inhibiting progesterone receptors.
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However, it should also emcompass compounds capable of inhibiting the biosynthesis of
progestins.

Pharmaceutically acceptable derivatives or analogues of antiprogestin (I) in the context of
the present invention may include, for example, any one of the inventive compounds
disclosed in WO 98/34947.

- LIC T —— - . = - A e

The studies performed in the context of the present invention show the potent tumor-

- -"inhibiting properties of the antiprogestin (I) in & varicty.of hormone-dependent tumor

10

15

25

" models (sce Examples 1 to 6). It is further demonstrated 1 that the fumor inhibiting activity

of antiprogestin (I) as a result of the mduchonofapoptosxsummgathmmvmuoml
anti-tumor agents, such as, the antiestrogen tamoxifen. The treatment of breast cancer
using the antiprogestin (T) according to the present invention is even superior to
ovariectomy. o ' Pt e

Application of antiprogestin (I) in the various tumor models as demonstrated below in the

‘Examples revealed an accumulation of tumor cells in the GoG, phase of the cell cycle

together with'a significant and biologically relevant rediiction in the number of ¢ells imthe
S and G;M phase of the cell cycle. These results indicate an induction of differentation.
Differentiation-specific G, arrest has already been proposed earlier for other stem cell
systems (see 1.J. Wille Jr., Cancer Res. 1982, 42(12):5139-46; R.E. Scott, J. Cell. Biol.
1982, 94(2):400-405).

The experimental results obtained in the various tumor models rovealed that treatment
with antiprogestin (I) seems to trigger differentiation of the mitotically active polygonal
tumor cells towards glandular structures and acini with a massive sequestering of
secretory products, as well as towards spindle-shaped necrobiotic subpopulations (see
Example 5 and in particular figures SA and 5B). Whereas tumor size, mitotic index and
the grade of malignancy decreased distinctly, the volume fraction of glandular structures
in the tumors as well as the appearance of apoptosis increased 3-fold compared to the
controls (see Example 5, figures SE and 5F).
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Without limnitation to any theory, these results indicate that the main mechanism of the
antitumor action of antiprogestin (I) in the tested models is a direct progesterone-receptor-
mediated antiproliferative effect at the level of the tumor cells, via the induction of
terminal differentiation associated with terminal cell death. In this manner, antiprogestin
(I) appears to be capable of eliminating the intrinsic block in terminal differentiation
inherent in malignant tumor cells-in-progesterone-receptor-positive tumors. This
antiproliferative effect of antiprogestin (I) seems to be dissociated from the antihormone
(antiprogestional) activity of antiprogestin (). - —=oy-: 2 TR L L s ormd

Agentssuchasantipmgesﬁ-n(l)that;'nducelpoptoﬁsincelh,foruample.inthecaqeof_

-tumor cells, by blocking progression in the GoG;-phase, have potential applications for

treating and preventing numerous conditions. Such agents, including antiprogestin (J),
may be used for treating those cancers. where an indicator of high risk is an increased’
amount of tumor cells in the S-phase of the cell cycle, such as in breast cancer. '

— a = - — - aa -

Thus one aspect of the present invmtion'istlig usegf_lnﬁproge&tin (Dora
pharmaceutically acceptable derivative or analogue thereof for preparation of a
medicament for the induction of apoptosis in a cell. In a preferred embodiment, the use of
antiprogestin (I) or a pharmaceutically acceptable derivative or analogue thereof relates to
& mredicament for the induction of apoptosis in a tumor cell, preferably & breast turmor cell,
in a human. Such medicament could be beneficial in the treatment of hormone-dependent
diseases such as breast cancer, wherein an indicator of high risk is an increased amount of
tumor cells in the S-phase of the cell cycle.

The manufacture of the medicaments may be performed according to methods known in
the art. Commonly known and used adjuvants as well as further suitable carriers or
diluents may be used. Suitable carriers and adjuvants may be such as recommended for
pharmacy, cosmetics and related ficlds in: Ullmann s Encyclopedia of Technical
Chemistry, Vol. 4, (1953), pp. 1-39; Journal of Pharmaceutical Sciences, Vol. 52 (1963),
p. 918ff; H.v.Czetsch-Lindenwald, “Hilfsstoffe fiir Pharmazie und angrenzende Gebiete™;
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Pharm. Ind. 2, 1961, p.72ff; Dr. H.P. Fiedler, Lexikon der Hilfsstoffe fiir Pharmazie,
Kosmetik und angrenzende Gebiete, Cantor KG, Aulendorf in Wiirttemberg, 1971.

Antiprogestins suitable for the purposes of the present invention, preferably antiprogestin
5 (D) or apharmaceutically acceptable derivative or analogue thereof, can be incorporated
into pharmaceutical compositions according to known methods of preparing galenics for
" ~—oralor parenteral;-e.g:; iatraperitoneal;-intramuscular, subcutaneous or percutaneous. - . ___
application. They can also be implanted into tissue. Implants can comprise as inert

— e —— ¥

--* --materials-eg: biologically dégradshle-polymens or synthetic silicones such s ¢.g. silicone. ... . - -

10 rubber. - -

They can be administered in the form-of tablets, pills, dragees, gel capsules, granules,
suppositories, implants, injectable sterile aqueous or oily solutions, suspensions or
emulsions, ointments, creams, gels or by intravaginal (e.g.,- vaginal rings) or intrauterine
15  systems (c.g., diaphragms, loops). )
.~ For thepreparation of a medicament for oral administration, the antiprogestins suitable for . . -
the putposes of the present invention as defined above can be admixed with commonly -
known and used adjuvants and carriers such as for example, gum arabic, talcum, starch,

20  sugars such as, e.g., mannitose, methyl cellulose, lactose, gelatin, surface-active agents,

" maghesium stearate, aqueous or non-aqueous excipientz, paraffin derivatives, cross- -
linking agents, dispersants, emulsifiers, lubricants, conserving agents and flavoring agents
(e.g., ethereal oils). Inaphnmneanicnleomposiﬁnn.ﬂ:emﬁpmguﬁnmybed.ispmed
in & microparticle, e.g. a nanoparticulate, composition.

25
In order to further enhance the bioavailability of the active agent, the antiprogestins
suitable for the purposes of the present invention as defined sbove can also be formulated
as cyclodextrin clathrates by reacting them with ar-, B- or y-cyclodextrines or derivatives
thereof according to the method as disclosed in PCT/EP95/02656.

30  For parenteral administration the antiprogestins suitable for the purposes of the present
invention as defined above can be dissolved or suspended in a physiologically acceptable
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10  Onb unit dose may represent about 0.1 to 100 mg active agent(s). For administratiofito - -« —
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diluent, such as, e.g., oils with or without solubilizers, surface-active agents, dispersants or
emulsifiers. As oils for example and without limitation, olive oil, peanut oil, cottonseed
oil, soybean oil, castor oil and sesame oil may be used.

The amount to be administered (i.e., a “pharmaceutically effective amount™) varies within
a broad range and depends on the condition to be treated and the mode of administration.

“pharmaceutically effective amount™ is within the purview of the person skilled in the art.

- .. . . - — e e rorE

- . - . n
- R el R S
- -

hum;ms. the daily dose of the active agent(s) is about 0.1 to400mg._prefa1bljﬁ'10to 100
mg, most preferably 50 mg. R

- The medicaments cen also be administered viaza-depot injection or an implant preparation, ___.__.- -

15

- + + ~/The preferred mode of administration i oral administration The antiprogestins for use, .

optionally for sustained delivery of the active agent(s).

accordihg to the invention, and in particular; antiprogestin (Y)-are particularly suitable for - --

~According t5 all aspects of the present invention it is also possible to combine at least one -
antiprogestin as defined above, in particular antiprogestin (I) or a pharmaceutically
acceptable derivative or analogue thereof, with at least one antiestrogen, because many
hormone-dependent diseases, in particular breast cancer, exhibit not only progesterone
receptors, but also estrogen receptors. The antiestrogen may be administered cither
simulteneously with or sequentially to the antiprogestin, and in particular with/to
antiprogestin (I) or a pharmaceutically acceptable derivative or analogue thereof. The
amount of antiprogestin and antiestrogen may be equal or one component may be more
predominant than the other, such as in an antiprogestin:antiestrogen ratio of 1:50 to 50:1,
preferably 1:30 to 30:1, and most preferably 1:15 to 15:1.

-
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Examples of suitable antiestrogens for use according to the invention are non-steroidal

antiestrogens, such as tamoxifen and nafoxidine as well as raloxifen, faslodex and EMB00.

Examples of steroidal antiestrogens include those disclosed in EP 0 348 341 A and those

disclosed in WO 98/07740, in particular, 11p-flouro-7a- {5-[N-methyl-N-3-(4,4,5,5,5-
pentaflouropentylthio-propylamino]-pentyl} -estra-1,3,5(10)-trien-3,17p-diol, or those

disclosed in WO 99/3385S5, in particular 11B-flouro-7a- {5-[methyl(7,7,8,8,9,9,10,10,10-

" nonafluoro-decylj-amino)-pentyl}-estra-1,3,5(10)-trien-3,17p-diol or phaifiaceutically " —°
acceptable derivatives or analogues thereof Aromatase inhibitors having an antiestrogen

Lo

- eﬂ'ect,sudus.thoseduclosedonpllsﬂﬂmsofEP049S825-Blmnyalsobeused'u—_ Tt =

T e Mt e

anticstrogens.

Another aspect of the present invention ié the use of antiprogestin (I) or a

pharmaceutically acceptable derivative or analogue thereof for the preparation of a

" medicameént for the treatniént of a type of cancer wherein an indicator of high risk is@n®<* -
increased amount of tumor cells in the S-phase of the cell cycle. The number of tumor

cells in the S-phase may be determined by DNA flow cytometry as described in Dressler

** ét-al;“DNA Flbw Cytdmetry and Prognostic Factors in 1331 Frizen Breisi Cancer =~ = ~7-*
" Specitnens,” Cancer, Vol. 61(3), 1988, pp. 420-427; see also McGnire & Dressler, e
“Emerging Impact of Flow Cytometry in Predicting Recurrence and Survival in Breast

Cancer Patients,” JNCI, Vol. 75(3), 1985, pp. 405-409. A high risk amount of tumor cells

in the §-phase indicates a particularly suitable candidste for the use according to the

invention. In the case of antiprogestin (I), the advantage arises from both the potent anti-

tumor effect, a8 evidenced by the standard animal models (soc Examples 1 to 4), and the

mechanism of action of this agent of inducing apoptosis (see in particular Example 5) and

cell cycle arrest.

In an alternative aspect the present invention provides a method for inducing apoptosis in
a cell. The cell is preferably a mammalian cell and most preferably a human cell, and the
method may be applied in vitro or in vivo. Preferably, apoptosis is induced via the
mechanism of initiating termina! differentiation, for example, by the administration of
antiprogestin (I) or a pharmaceutically acceptable derivative or analogue thereof. In the
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method, an effective amount of antiprogestin (I) or a pharmaceutically acceptable
derivative or analogue thereof may be applied to the cells in question. For example in the
T47D breast cancer cell line, whose growth is stimulated by the administration of
estradiol, antiprogestin (I) induced a complete inhibition of cell growth with an effective
threghold concentration of between 10 and 10°® mol (see Example 6 and figure 6). This is
especially surprising as the known antiprogestin onapristone has no reducing effect on cell

T T T T T growiivin this tumor model. Thus, -antiprogestin (T)-is superior withregard-to-potency-and - -

.t
LA

. 1'0

15

- . -ay -

efficacy to other lnhpmgesumsuchuompmtonemdto antiestrogens such as tamoxifen
andwen to- -pure; anuestrogan such-as-11B-fluoro-Za- {5-[N-methyj-N—3-(_.4,5.5._S-_ > -
“peataflibropentylthio)-propylamino]-pentyl}-estra-1,3,5(10)-trien-3,1 78=ial (WO - '
98/07740).

The role of antiprogestin (I) in the induction of apoptosis in the cell indicates that this

** ‘dnfiprogestin (or a pharmaceiitically acceptable derivative or analogue thereof) maybe .
" useful in a host of conditions, particularly hormone-dependent conditions, where
‘induction of apoptosis is particularly desired. Specifically, it may be-used in the treatment .

T ke T "Fnchdmubmﬂmw,ovmmm:mmﬂmcﬂsmm

" anowiilatory infertility, meningoma, i.c., discases Which substantially ofiginate orare =~ -
influenced by the presence of hormone receptors and/or hormone-dependent pathways.
Antiprogestins, such as antiprogestin (I), may thus be further used for the preparation of
medicaments for inducing apoptosis or cell death for the treatment of hormone-dependent
diseases as already described sbove.

The invention is further illustrated in the examples. The following examples are not to be
understood as a limitation.

Examples

Example I:
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Dose-response study in the DMB A -induced tumor model

Materials and Methods:

5§ Immature female Sprague-Dawley rats (49 - 51 days old; 10 animals/group) were used in
this study. Mammary tumors were induced by a single oral administration oflOmg"I,Iz-

o~ ey

dimethylbenz{a]anthracene (DMBA, Serva/Heidelberg). Rats-with-at-least.one established .
tumor with a size of more than 150 mm2 were treated for 4 weeks by: 1) solvent control,

R R ‘aommmnyammmﬂ)annpmgaunﬂ). 0,5:mg/kg:s.c,; 4) aiitiprogestin: (1), 2 - _

mgfkgsc 5) antiprogestin (I), 5 mg/kg s.c., 6)ant|pmgestm(l),10mglkgs.c and7)
onapristone, S mg/kg, s.c., daily. Asapmetu'forgmwthmhibmonﬂwchmgeoftumor
arca (in % with regpect to initial tumor size) determined by weekly caliper measurements
was used. For statigtical analysis of intergroup differences of megn values the Kruskal-

" ‘Wallis-test was uséd. For a further description and evaluation-of the DMBA prevention. - -> .

16  model, sec R.G. Metha, Exropean Journal of Cancer 36 (2000), pp. 1275-1282.

e et X Pl - - e——a - e mh g

2™! .. Results: .. - . R cr e

In intact control animals, progressive tumor growth was observed, whereas ovariectomy
20 caused a considerable tumor regression in 90% of the animals. Treatment with

""" aniiprogestin (I) at doses of or above 2 mg/kg resulted in a significant induction of

apoptosis resulting in inhibition of tumor growth compared with the control (see fig. 2).
There was a cicar dose-response relationship. Whereas treatment with 0.5 mg/kg
antiprogestin (I) did not significantly prevent the tumor from growing, at 2 mg/kg

26 maximal induction of apoptosis and thus growth inhibition was observed. In this group a
complete tumor regression was seen in 50% of the rats. The effect of the highest dose of
antiprogestin (T) tested in this experiment (10 mg/kg), was compareble to that of 2 mg/kg.
Onapristone (5 mg/kg, s.c.) was distinctly less effective than antiprogestin () at
comparable doses.

30 Conclusion:

VA
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In the DMBA-induced mammary tumor model in the rat, antiprogestin (I) strongly
induced apoptosis in the tumor cells and thus completely suppressed the tumor growth in
intact animals. It was found that 2 mg/kg antiprogestin (T) has a maximal apoptotic effect
on tumor cells. Antiprogestin (I) was distinctly superior to onapristone regarding the
inhibition of tumor growth.

- - - em—— - ——

le2:
Tumor growth inhibition in NMU-induced breast cancer mode] in rat

- ot e . e . et T e
v Tm——— - ™ e Ty

~

-

SIT. T,

-Tumors were induced by a single intravenous injection of NMU (nitrosomethylurea, 50

mg/kg) in female Sprague-Dawley rats (obtained from Tierzucht Schinwalde, age 50-55
days). Starting 10.days later, rats with at Icast one cstablished tumor.were tregted.for 4
weeks by: 1) solvent control, 2) ovariectomy at treatment start, 3) antiprogestin (I), 1.0

- mg/kg/day, 4) antiprogestin (I),.0.5 mg/kg/day and 5) onapristone, 5 mg/kg/day. As &

parameter for growth inhibition the change of:tuinor area (in % of initial tumor size)
determined by weekly caliper measurements was used. For statistical analysis of
intergroup differences of mean values the Kruskal-Wallis-test was used

Results:

In intact control animals, progressive tumor growth was observed, whereas gvariectomy

caused a complete tumor growth inhibition. Treatment with antiprogestin (I) at doses of

0.5 or 1.0 mg/kg resulted in a significant inhibition of tumor growth due to the induction
of apoptosis compared with the control (see fig. 2). Onzpristone (S mg/kg) was distinctly
less effective than antiprogestin (I) at the much lower dose of 0.5 mg/kg.

Conclusions:

7¢

oy *u —

- e m
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In the MNU-induced mammary tumor model in the rat, due to its potent ability to induce
apoptosis in tumor cells, antiprogestin (I) completely suppresses the tumor growth in
intact animals. Both doses (1.0 mg/kg as well as 0.5 mg/kg) of antiprogestin (I) have a
significant apoptotic effect on tumor cells.

Example 3: L
Human T47Dbmutmmu'xemgmﬁmmdnuce

has [
e S

Maictials id Meods: -, <SR L0 L s
Female Fox Chase scid mice (M&B) were supplemented with estradiol pellets (Innovative
Rescarch of Americs). T47D breast cancer cells, obtained from cell culture and suspended
in matngel.werem:plantedsc mthemgmmlreglonofthemwe. Trealmmtwas stmted
when the tumors were approxunately 25 mm? in size. Treatment was com:nued until
progresmon of l'.he tumom Expenmental groups were: 1) control (vehicle), 2)
ovanectomy, 3) anuptogestm D, 10 mg/kg 5.Cc. Tumor area was determined by cahpﬂ'

— L.=miaet -——

measurements. The Kruskal Wallis test wiis used for statistical analysis ofmtﬂ'gmw
differences of mean values.

Results:

In the T47D breast cancer model, ovariectomy resulted in a considerable inhibition of
tumor growth, compared with the rapid growth in the control. Fig. 3 clearly shows that the
s.c. application of 10 mg/kg antiprogestin (I) induces apoptosis in the tumor cells. The
effect of antiprogestin (I) is almost comparable to the effect of conventional estrogen
deprivation therapy {ovariectomy).

Conclusion:

73

- S
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The effect of antiprogestin (I) in inducing apoptosis and thus inhibiting the growth of the
human T47D breast cancer xenografted in Fox Chase scid mice is comparable to the effect
of standard estrogen deprivation therapy (ovaricctomy) which is considered to be the
maximum effective method of inhibiting growth of breast cancer in this model.

Human MCF-7 breast cancer xenograft in scid mice

Materisls and Methods: =~ -+ °

Female Fox Chase scid mice (M&B) were supplemented with estradiol pellets (Innovative
Research of America). MCF7 breast cancer cells, obtained from cell culture and
suspended in matrige], were implanted s.c. in the inguipal region of the mice. Treatment
wnstﬁtedwhenthennnorswmappmxi.nmelyZS mm? in size. Treatment was
-continued until progression of the tumors. Expmmental groups were: 1) control (vehicle),
“2) ovariectomy, 3) nntlpromﬂ) 10 mg/kg s.c. Tumor area was detcrmined by caliper
measurements. The Kruskal Waliis test was used for statistical analysis of intergroup
differences of mean values.

Results:

In the MCF7 breast cancer model, ovariectomy resulted in a considerable inhibition of
tumor growth, compared with the rapid growth in the control. Fig. 4 clearly shows that the
s.c. application of 10 mg/kg antiprogestin (T) induced apoptosis in the tumor cells. The
effect of antiprogestin (1) is comparable to the effect of conventional estrogen deprivation
therapy (ovariectomy).

Conclusion:

7Y

-
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* Tumors were induced by & single intravenous injection of NMU (nitrosomethylures, 50 ©
"mg/kg) in female Sprague-Dawley rats (obtained from Tierzucht Schdnwalde, age 50-55

1<
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The effect of antiprogestin (I) in inducing apoptosis and thus inhibiting the growth of the
human MCF?7 breast cancer xenografted in Fox Chase scid mice is comparable to the
effect of standard estrogen deprivation therapy (ovariectomy).

Example 5:
NMU-induced breast cancer in rat (histology, proliferation index and TUNEL assay) -

Matorisle and Mothods: ~ _

days). Rats with at least one established tumor with a size of more than 150 mm? were
treated for 7 days by: 1) solvent control, 2) ovariectomy at treatment start, 3) antiprogestin

(D, 3 mg/kg 8., dail§. At the end of treatmient tumos were cxcised, fixed in formalin and * -
embedded in paraffin Histology, prohfemmnmdex mdmptom induction  as88ys were
pﬂ'formedonﬂlﬁeresectedmmors L R -

-..___._.. _. - ..- - - . .- - " -

- v . 2 oea . . e =LY

Histology: For himlogy tissue slides were stained with hacmatoxilin and analyzed by ~
IMICroscopy.

Proliferation Index: To determine the proliferation index the expression of PCNA was
determined. Proliferating cell nuclear antigen (PCNA) is a 36 kD nuclear protein
associated with the cell cycle. Nuclear PCNA immunoreactivity is found in the
proliferative compartment of normal tissues. A monoclonal antibody, that recognizes a
fixation and processing resistant epitope has been used to investigate its tissue
distribution.

TUNEL (Apoptosis Test): The biochemical hallmark of apoptosis is the degradation of the
genomic DNA, an irreversible event that results in cell death. This characteristic DNA
fragmentation is the result of the activation of nuclear endomicleases, which selectively
cleave DNA at sites located between nucleosomal units. These DNA strand breaks were
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detected by enzymatic labeling of the 3°-OH termini with fluorescein-dUTP using
terminal deoxynucleotidyl transferase (TUNEL, Terminal Deoxynucleotidyl Transferase-
Mediated dUTP Nick End Labeling, cf Gavrieli et al., J. Cell. Biol. 119, 493, 1992).
Incorporated fluorescein was detected using the anti-fluorescein antibody alcaline
phésphata;e conjugate followed by alcaline phosphatase substrate reaction.

Results:— — — - T R ————— e

" . Histology: Aﬁﬂ‘mtnmtmﬂnnupmgeslm(l) the tissue sections from the NMU_ v

10

15

' fumors. chsphyed dysplastic ductal and acinous formations, usually filled with seuetory

mnteml(FlgureSA) Moreover, the volume ﬁ'acuonofglmdlﬂnsuucummthetlmn
increased compared to controls (Figure 5B). In addition, the mammary tumors of
antiprogestin (T) treated animals ghowed the morphological features of d:ffumhmon

- -

Proliferation Index: PCNA immunoreactivity is high in untrested NMU-induced breast

; cancer ussue (Figure 5C: Untreated control). The number of cells with PCNA
‘ mmlmldreacuuty is reduced by induction of dlﬁ'mmnm in NMU- mduced bgq_lst_, ’
" cancer tissue from rats treated with antiprogestin (I) (Figure 5D). These data-demonstrate

that in breast cancer, treatment with antiprogestin reduces the proliferation index by
induction of differentiation.

TUNEL (Apoptosis): Figure SE demonstrates the appearance of apoptosis induced by
antiprogestin (I) in NMU-induced breast cancer tissue in comparison with untreated
control (Figure S5F). It is clearly evident that antiprogestin (I) alone was capable of
inducing apoptosis in the NMU-induced breast cancer tissue and thus inhibited the growth
of these tumors.

Example 6:
Antiproliferative activity of antiprogestin (I) in vifro in the T47D cell line




. * .In this T47D cell line_jn vitro test, antiprogestin (I) exhibited potent 't_umo_t growth

S1870A 19

Materials and Methods:

T47D cells were grown in charcoal-treated serum supplemented with 0.1 nM E2
(estradiol) plus antiprogestin () for 6 days with one medium change. Following fixation
and subsequent staining with crystal violet, the absorbance was recorded and values

-— «- —normalized to the absorbance of untreated controls as described-in R.B. Lichtner, J..

Steroid Biochem. Mol. Biol. 1999, 71;181-189. The TUNEL assay is perfonned analogous

-t above Example 5 ‘with the only dlffameethnmstendofussue muqnsoells.thntm

'culhvatedonmmoseop:cshdumwedforﬂaeas:y T e e e
Results:

inhibiting activity with an effective threshold concentration as low as 10 to 10 mol/l

- whm the-anupmgesun onapristone did pot show any. inhibiting effect. Even the pure
¥ <3 -gptiestrogen | lﬁ-ﬂuoro—‘la.-{S-[N-methyl-N—S-@ 45,5, S-pmuﬂuompentylthlo)- S

99

propylahino]-pentyl}-estra-1,3,5(10)-tricti-3,17p=diol (WO 98/07740) was distinitly less —~ -

effective than antiprogestin (I) (see figure 6).

Conclusion:

Antiprogestin (I) according to the present invention induces complete inhibition of
estradiol-stimulated T47D cell growth at very low concentrations and is thus superior

25 regarding potency and efficacy to other antiprogestins tested such as onapristone and to

the pure antiestrogen 11p-fluoro-7a- {5-[N-methyl-N-3-(4,4,5,5,5-pentafluoropentylthio)-
propylamino]-pentyl} -estra-1,3,5(10)-trien-3,17p-diol.
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' CLAIMS

. Use of the antiprogestin 113-(4-acetylphenyl)-17p-hydroxy-17a<(1,1,2,2,2-

pq1taﬂunmethyl)—estm-4,9—dim—3—one or a pharmaceutically acceptable derivative
or analogue thereof for the induction of apoptosis in a cell.

Use according to claim 1 wherein the induction of apoptosis is caused by the

initiation of terminal differentiation. - .. _:rri.e wrn oo oLl

- . - - O

Use according to any preceding claim wherein the cell is a mammalian cell.

Uuacwrdingtoclaim3wh=einthemmnmlimcelliséhmnmeell.

- - . v - .,

Usewcordingtomyprwedingclaimwha'cinmeceliisﬁmorcell.

Usqaqqmdh:gtbchﬁnSwhaeinﬂwﬂuﬁoﬁ_sMW. .

- - e [ -

Use according to any preceding claims, wherein the medicament further comprises
an anfiestrogen.

Use of the antiprogestin 11p-(4-acetylphenyl)-17p-hydroxy-17a-(1,1,2,2,2-
pentafluorocthyl)-cstra-4,9-dien-3-one or a pharmaceutically acceptable derivative
or analogue thereof for the preparation of a medicament for the treatment of a type
of cancer wherein an indicator of high risk is an increased amount of tumor cells in
the S-phase of the cell cycle.

The use according to claim 8, where the disease is breast cancer.

10. Method of inducing apoptosis in a cell, comprising administering an cffective

amount of the antiprogestin 11p-(4-acetylphenyl)-17p-hydroxy-17a~(1,1,2,2.2-

1Y
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pentafluoroethyl)-estra-4,9-dien-3-one or a pharmaceutically acceptable analogue
or derivative thereof to a cell in vitro.
11. The method according to claim 10, wherein the cell is a mammalian tumor cell.

12. The method according to claims 10 or 11, wherein the cell is & breast cancer cell.

9
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ABSTRACT

The present invention relates to methods and uses for inducing apoptosis in a cell, in
particular a breast cancer cell, by the administration of antiprogestins, in particular the
antiprogestin 11p-(4-acetylphenyl)-17p-hydroxy-17a-(1,1,2,2,2-pentaflucrocthyl)-estra-
4,9-dien-3-one or a pharmaceutically acceptable derivative or analogue thereof. The
invention further relates to a treatment of cancer wherein an indicator of high risk is an

] mmednmountoftlmorcelllmﬂws-phmofﬂwcellcycle, said treatment comprising

an annprogeshn. in p:mculnr the mhpmgeshn llﬁ-(4-wetylph=nyl)—l7p hydroxy l7a.-

Ao TR =

(UJ;2,2—pmtaﬂuomethyl)—e¢n—4;9—ihﬁ1—3-one.or a pharmw:tcdly locgptabl I
dmvmveoranﬂogueihmf e e o



SIBT0A

tumor area [% of Initigl area)
N
g &

---------------------------------------------------------------------------------------------------------------------

L ELL L T T Py N T T L LT T TP E R YT P PR T TR TTY

---------------------------------------------------------------------------------------------------------

2
.

Fig. 1

—C—
== Ovariectomy
=fr==Antiprogestin {l’ om .........................................................
== Antiprogestin {I) 2.0mg/kg
+mmn ‘., s.mg ---------------------------------------
=—o—Antiprogestin (1) 10.0mg/kg |
—j-Onaptistone 5.0mg/kg




S1870A

tum r area [% of Initlal area]

23

Fig. 2

v smsemm i - o .



51870A . 24

'-4—con|rol vehicle
50.0 =i} Ovarlectomy vehicle

E ~-Antiprogestin (I} 10 mg/kg
IR 'Jprof
& 400
+
E i -
E 300} x
’--—-
£ 200
e
o
§ 100,
0.0 ' —i ' y
0 L] 10 15 20 25 30 a5 40

t



25

SIE70A

Fig. 4

——

—=Antiprogestin (1) 10 mg/kg

== Ovariectomy vehicle

- 10

R 3.8 38R ¢

[nas 3+ «EEm_ RaJB.JOWIN}

days (treatment)

b .y



26

51870A

Fig. 5A
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Fig. 6
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L Baslis of the opinion
1.  The basis of this wriiten opinion is the application as originally filed.

V. Reasoned statement under Rule 66.2(a){li) with regard to novelty, iInventive step or
industrial applicablility

1.  Inlight of the'documents cited in the international search report, it is considered that the
invention as defined in at least some of the claims does not appear to meet the
criteria mentioned in Article 33(1) PCT, i.e. does not appear to be novel and/or to involve
- an inventive step (see intemational search repon, in particular the documents cited X
and/or Y and comresponding claims references).

2. . It amendments are filed, the applicant should comply with the requirements of Rule 66.8
PCT and indicate the basis of the amendments in the documents.of the application as
- -originally filed (Article 34 (2) (b) PCT) otherwise these amendments may not be taken into

- - consideration for the establishment of the international preliminary examination report.

The attention of the applicant is drawn to the fact that if the application contains
an urmecessary plurality. of independent claims, no examination of any of the claims will be
carried out.

NB: Should the applmnt decide to request detailed substantive examination, then an .
international preliminary examination report will normally be established directly. N
Exceptionally the examiner may draw up a second written opinion, should this be oxpllcltly

requested.

Form PCT/408AE1 (EPO-03-2002) P20722
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Fecha de Prioridad: 18/10/2000
Clasificacién Internacional de Patentes (IPC) o clasificacién
nacional e IPC: A61K31/57
Solicitante: Schering Aktiengesellschaft
1. Esta opinidn escrita es la primera emitida por esta Autoridad de
Examen Preliminar Internacional
2. Esta opinién contiene indicaciones relacionadas con 1los
siguientes puntos:
I (X) Base de la opinién
II Prioridad
IIY (X) No emite opini6n con respecto a la novedad, altura
inventiva y aplicacién industrial
Iv Falta de unidad inventiva
ViX) Declaracién razonada bajo Regla 66.2 (a)(ii) con
respecto a novedad, altura inventiva o aplicacién
industrial; citas y explicaciones que apoyan tal
declaracién.
VI Ciertos documentos citados

VII Ciertos defectos de la sclicitud internacicnal
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VIII Ciertas observaciones con respecto a la solicitud
internacional

3. Por la presente se invita al solicitante a responder a esta

opinién.

{Cuindo? Véase el plazo indicado més arriba. El solicitante
puede, antes del vencimiento del plazo, solicitar una
prorroga a esta Autoridad (ver Regla 66.2(d).

LCéma? Enviando una contestacién escrita, acompailada por
correcciones, 81 fuera apropiado, de acuerdo con la
Regla 66.3. Para la forma y el idioma de 1las
correcciones, ver reglas 66.8 y 66.9.

También  Para una cportunidad adicional de presentar
correcciones, ver Regla 66.4. Para la obligacién del
examinador de tomar en consideracién correcciones Yy/o
argumentos, ver Regla 666.4 bis. Para una comunicacién
informal con el examinador, ver Regla 66.6.

S§i no ee presenta una contestacidn, el informe de examen

preliminar internacional ser& redactado sobre la base de esta

opinién.

4. La fecha final en gque el informe de examen preliminar
internacional debe ser establecido, de acuerdo con la Regla
69.2, es: 18/02/2003

OPINION ESCRITA

I. Base de la opinién

1. Esta opinién escrita se basa en la solicitud como fue

presentada originalmente
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V. Declaracién razonada segln Regla 66.2(a) (ii) con respecto a
novedad, altura inventiva o aplicacién industrial

1. En vista de los documentos citados en el informe de bfisgqueda
internacional, se considera que la invencién, como es definida en
al menos algunas de las reivindicaciones, que han side objeto de
un informe de bilsqueda internacional, no parece alcanzar el
criterio mencionado en el Articulo 33(1)PCT, es decir que no
aparenta ser nueva y/o tener altura inventiva (ver el informe de

bfisqueda intermacional, en particular los documentos citados con

b 4 y/o *¥Y* y 1laa correspondientes referencias a las
reivindicaciones.
2. Si 8se presentan correcciones, el Bsolicitante deberia

cumplimentar los requisitos de la Regla 66.8PCT e indicar el
fundamento de las correcciones en loe documentos de la solicitud
como fue presentada originalmente (Articulo 34 (2) (b} PCT) de
otro modo estas correcciones pueden no ser tenidas en cuenta para
la confeccién del informe de examen preliminar internmacional. Se
deja en claro al solicitante que, si la solicitud contiene una
pluralidad innecesaria de reivindicaciones independientes, no se
llevard a cabo el examen de ninguna de estas reivindicaciones.

Nota: Si el solicitante decidiera solicitar un examen de fondo
detallado, lo normal es que se establezca directamente. En forma
excepcional el examinador puede emitir una segunda opinién

escrita, 8l esto fuera solicitado explicitamente.
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT International application No. PCT/EP01/12006

+,

I. Basls of the report

1. Whh regard to the elements of the intemational application (Replacement sheeis which have been fumished lo
the receiving Office in response io an invitation undsr Article 14 are refarred to In this report as "originally filed”
and are not annexed o this report since they do not contaln amendments (Rules 70.16 and 70.17)).

Description, pages:

1-19 - as criginally filed
Claims, No.:
1-12 as originally filed

~ -

2. With regard to the language, all the elements marked above were avafiable or fumished to this Authority in the
- language In which the intemational application was filed, unless otherwise indicated under this item.

Thesa slements were available or fumished to this Authority Iin the following language: English , which is:

B the languageof a mmﬂon}umbhod for the purposes of the intemational search {under Rule 23.1(b)).
B the language of publication of the intamational application (under Rule 48.3(b)).

B the language of a translation fumished for the purposes of intemational preliminary examination (under Rule
... .552andlor55.3). a - -

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the
intemational preliminary examination was carried out on the basis of the sequence listing:

contained in the intemational application in written form.

filed together with the intemational application in computer readable form. -
fumished subsequently to this Authority in written form.

fumished subsequently to this Authority in computer readable form.

The statement that the subsequently fumished written saquence listing does not go beyond the disclosuwre in
the intemational application as filad has been fumiahed.

The statement that the Information recorded in computer readable form Is identical to the written sequance
listing has been fumnished.

O 00000

4, The amendmenrnts have resulted In the cancellation of:

O the description, pages:
O the claims, Nos.:
0 the dmawings, sheets:
O

This report has been established as if (some of) the amendmerts had not baen made, since they have been
considerad to go beyond the disciosure as fled (Rule 70.2(c)):

Form PCTAPEA/408 (Baxas -Vill, Shoet 1) (July 1096)
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intemational application No. PCT/EP01/12006

(Any repiacement sheet containing such amendments must be refared lo under item 1 and annexed fo this

report.)

6. Additionsal obsarvations, if necessary

L. Non-establishment of opinion with regard to novelty, inventive step and industrial applicabillly

1. The questions whether the claimed invention appears to be novel, to involve an inverntive step (to be non-
obvious), or to be industrially applicable have not besn examined in respect of:

O the entire intemational application.

® clalms Nos. 10-12 in respect of industrial a};blicabnny.-

because:

O the sak intemnational application, or the sald claima Nos. relate to the following subject matter which does
not require an intemational prefiminary examination (spedify):

0 the description, claims or drawings (Mhmrmumoudddnim Nos. are so unclear
that no meaningful opinion could be formed (specify):

O the claims, or said claims Nos. are so inadequatsly supported by the description that no meaningful apinion ~

could ba formed.

O no intemational saarch report has been established for the sald claims Nos. .

2. A meaningful intemational preliminary examination cannot be carried out due to the faflure of the nuclectide
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative

instructions:

O the witten form has not been fumnished or does not comply with the standard.
O the computer readable form has not been fumished or does not comply with the standard.

V. Reasonad statement under Article 35(2) with regard to novelty, inventive step or Industrial applicabllity;
citations and axplanations supporting such statement

1. Statement
Novelty (N) Yes:
No:
Inventiva step (IS) Yas:

No:
Industrial applicabllity (IA) Yes:

Form PCTAPEA/40Q (Boxas |- Vi), Sheet 2) (ihuly 1908)

Claims
Claims

Clalms
Claims

Claims

1-12

1-12
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INTERNATIONAL PRELIMINARY

EXAMINATION REPORT Intemational application No. PCT/EP01/12006

No: Claims 10-12

2. Ciltations and explanations
ses separate sheet

Form PCTAPEA/4GS (Baxes |-V, Sheet 3) (July 1698)
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INTERNATIONAL PRELIMINARY International application No. PCT/EP01/12006
__EXAMINATION REPORT - SEPARATE SHEET

Re 1]
hme| ] with rd to novelty, inventive nd

Claims 10-12 relate to subject-matter considered by this Authority to be covered by the
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with
respect to the industrial applicability of the subject-matter of these claims (Article
34(4)(a)(i) PCT).

_L; :7L., L] -at t - | ] s ] : ! __;' [] .
.
ind la ilty: ions and lanat su in h

Reasoned statement under Rule 66.2(a)(ii) with regard to novelly, inventive step or
industrial applicability; citations and explanations supporting such statement

Reference is made to the following document:

- D1:DE 197 06 061 A (SCHERING AG) 13 August 1998 (1898-08-13) cited inthe -
application

1. Clarity

1.1.
Claims 1 and 2 do not meet the requirements of Article 6 PCT in that the matter for

which, protection is sought is not clearly defined. The claims aftempt to define the
therapeutic application in terms of the result to be achieved (claim 1: "induction of
apoptosis" and claim 2: "initiation of terminal differentiation®) which merely amounts to a
statement of the underlying problem. The technical features necessary for achieving
this result shouid be added.

1.2
The term "type of cancer...the cell cycle" used in claim 8 is vague and unclear and
Ieaves the reader in doubt as to the meaning of the technical features to which it refers,

Form PCT/Soparaie Shoot/408 (Sheet 1) (EFO-Apil 1997)
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INTERNATI NAL PRELIMINARY intemational application No. PCT/EP01/12006
EXAMINATI N REPORT - SEPARATE SHEET

thereby rendering the definition of the subject-matter of said claim unclear (Article 6
PCT).

2. Novelty

D1 discloses (claim 1; page 3, line 30; page 4, line 56-57) 17 alpha-fluoralkyisteroides
according to formula | and their use in the treatment of hormon-dependent cancers.
The subjact-matter of claims 1-7 of present application discloses the use of 11-beta-(4-
acetylphenyl)-17 beta-hydroxy-17 alpha-(1,1,2,2,2-pentafluoroethyl)-estra-4,9-dien-3-
one for the induction of apoptosis, I. e. cancer. .

The subject-matter of claim 8 of present application discloses the use of 11-beta-(4-
acetylphenyl)-17 beta-hydroxy-17 alpha-(1,1,2,2,2-pentafluoroethyl)-estra-4,9-dien-3-
one for the treatment of a type of cancer wherein an indicator of high nsk is an
mcmased amount of tumor cells.

Both, D1 and present application disclose the use of 11-beta-(4-acetylphenyl)-17 beta-
hydroxy-17 alpha-(1,1,2,2,2-pentafluoroethyl)-estra-4,9-dien-3-one for the treatment of
cancer: .

On could assume that an indicator of high risk which is an increased amount of tumor
cells renders claim 8 novel but a functional feature is not limiting as such.

The subject-matter of claims 1-12 is therefore not new (Article 54(1) and (2) EPC).

3. inventive Step

Document D1, which is considered to represent the most relevant state of the art,
discloses a subject-matter described under point 2 of present application.

The problem to be solved by the present invention may be regarded as the provision of
agents for the treatment of cancer (induction of apoptosis in a cell).

The solution proposed in claims 1-12 of the present application cannot be considered
as involving an inventive step (Article 33(3) PCT) since D1 suggests that 11-beta-(4-
acetylphenyl)-17 beta- hydroxy-17 alpha-(1,1,2,2,2-pentafluoroethyl)-estra-4,9-dien-3-

Form PCT/Separate Sheet/400 (Shest 2) (EPO-Aprdl 1897) _
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one (page 3, line 30) can be used for the treatment of cancer (page 4, line 56-57).
Thus the subject-matter of claims 1-12 of present application does not meet the
requirements of Article 33(3) PCT.

4. Industrial Applicability

Claims 1-9 meet the requirements of Article 33(4) PCT.

Form PCT/Sagaras Shaoti08 (Sheet3) (EPO-Apr 1637)
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Tratado de Cooperacifén en Materia de Patentes

Informe de Examen Preliminar Internacional

(Artfculo PCT 36 y Regla 70)

Referencia del solicitante o agente: 51870AWOM1XX

Para accién futura: Véase la Notificaci6én de Comunicacién del

Informe de Examen Preliminar  Internmacional {Formulario

PCT/IPEA/416)

Solicitud Internmacional No. PCT/EP01/12006

Fecha de presentacién internacional: 17/10/2001

Fecha de Prioridad: 18/10/2000

Clasificacién Internacional de Patentes (IPC) o clasificacién

nacional e IPC: A61K31/57

Solicitante: Schering Aktiengesellschaft y otros

1. Este Informe de Examen Preliminar Internacional ha sido
preparado por esta Autoridad de Examen Preliminar
Internacional y es comunicado al solicitante de acuerdo con
el Articulo 36.

2. Eate Informe consiste de un total de S hojas, incluyendo esta
caratula

Este informe también es acompafiado de anexos, p.ej. hojas de la

descripcién, reivindicaciones y/o dibujoe que han sido

corregidos y que son la base para este informe y/o hojas que

contienen rectificaciones hechas ante esta Autoridad (véase

Regla 70.16 y Secci6n 607 de las Instrucciones Administrativas

bajo el PCT).

Estos anexoe consisten de un total de hojaa.
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3. Este informe contiene indicaciones en relacién con loa
giquientes items:

I (X) Base del informe

II Prioridad

IIT (X) No emite opinién en relacién con la novedad, altura

inventiva y aplicabilidad industrial

IV Falta de unidad inventiva

V (X) Declaracién razonada bajo el Articulo 35{(2) en relacién

con Jla novedad, altura inventiva o aplicabilidad industrial;

citas y explicaciones que sustentan tal declaracién

VI Ciertos documentos citados

VII Ciertos defectoe en la solicitud internacional

VIII Ciertas observaciones con respecto a la solicitud

internacional.

Fecha de comunicacién de la solicitud: 03/04/2002

Fecha de terminacién de este informe: 28.01.2003
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Informe de Examen preliminar Internacional

Solicitud internacional No. PCT/EP01/12006

I.Base del Informe

1. Con reepecto a los elementos de la soclicitud internmacional
(las hojas de reemplazo gque han sido provistas a la oficina
receptora en respuesta a una invitacién bajo Articulo 14 son
mencionadas en este informe como “originalmente presentadas”
y no estin anexadas a este informe ya que no contienen
modificaciones (Reglas 70.16 y 70.17})

Descripcién, hojas

1-15 como originalmente presentadas

Reivindicacién, Nr.

1-12 como originalmente presentadas

2. Con respecto al idioma, todos los elementoe arriba indicados

estaban disponibles o fueron provistos a esta Autoridad en el

idioma en el cual fue presentada la solicitud internacional, a

menos que esté indicado en este 1tem.

Estos elementos estaban disponiblea o fueron provistos a esta

Autoridad en el siguiente idioma: inglés:

(X) El idioma de una traduccifén provista a los fines de 1la

bfisqueda internacional (bajo Regla 23.1(b)).

(X) El idioma de la publicacién de la solicitud internmacional

(bajo Regla 48.3(b)).

(X) El idioma de una traduccién provista a los fines del examen

preliminar internacional (bajo Regla 55.2 y/o 55.3).

3. Con respecto a cualquier nucleb6tido y/o secuencia de

aminodcidos divulgada en la solicitud internacional, el examen
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preliminar internaciomnal fue llevado a cabo sobre la base de los
listados de secuencias:

Contenido en forma escrita en la solicitud internacional
Presentado junto con la solicitud internacicnal en una forma
descifrable por computadora

Provista subsecuentemente a esta Autoridad en forma escrita
Provista subsecuentemente a esta Autoridad en una forma
deacifrable por computadora

La declaracién de gque el 1listado de secuencias provisto
subgecuentemente no va miAs allid de lo divulgado en la solicitud
internacional tal como fuera presentada

La declaracién de que ha sido provista la informacién grabada en
forma descifrable por computadora ee idéntica al listado de
secuencias escrito

4. Las correcclones han dado como resultado la cancelacién de

la descripcién, péginas:

las reivindicaciones Nrs.:

loe dibujos, hojas:

5. Beste informe fue emitido como si {(algunas de) las
correcciones no hubieran sido hechas, porque han sido
consideradas como que van més alla de la divulgacién tal cual
fue presentada (Regla 70.2(c)):

(Cualquier hoja de reemplazo que contenga este tipo de
correccionee debe ser mencionada bajo el ftem 1 y anexada a este
informe.

6. Observaciones adicionales, de ser necesarias:

//J’
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III. No emite opinién con respecto a la novedad, altura
inventiva y aplicacién industrial
1. La pregunta si la invencién reivindicada presente novedad,
altura inventiva (ser no-obvia), o tener aplicacién industrial
no ha sido examinada con respecto a

toda la solicitud internacional
(x) las reivindicaciones 10-12 con respecto a su aplicacifén
industrial
porque

la mencionada eoclicitud internacional, o las wmencionadas
reivindicaciones Nr. sBe refieren al siguiente objeto inventivo
que no requiere un examen preliminar internacional
(especificar) :

la descripcifin, reivindicaciones o dibujos {(indicar elementos
particulares més abajo) © las mencionadas reivindicaciones Nr.
son tan poco claras que no se pudo formar una opinién que tenga
sentido (especificar):

las reivindicaciones o las mencionadas reivindicaciones Nr.
estdn tan inadecuadamente sustentadas en la descripcién que no
se pudo formar una opinién gue tenga sentido
(X} no se realizé el informe de blisqueda internacional para las
mencionadas reivindicaciones Nr.
2. No se pudo llevar a cabo un significativo examen preliminar
internacional ya que la lista de nucle6tidos y/o secuencias de
aminodcidos no cumple con los estidndares previstos en el Anexo C

de las instrucciones administrativaa:



23

/20

el formulario escrito no fue aportado o no se atiene al

eatindar

el formulario descifrable por computadora no ha sido aportado

o no se atiene al est&ndar

V. Declaracién razonada bajo Articulo 35(2)

novedad, altura inventiva y aplicacién

explicaciones que avalen dicha declaracién

1. Declaracién

Novedad (N)

Altura inventiva (IS)

Aplicacién industrial

Si:

No:

8i:

No:

81i:

No:

2. Citas y explicaciones

ver hoja separada

Reivindicaciones
Reivindicaciones
Reivindicaciones
Reivindicaciones
Relvindicaciones

Reivindicaciones

industrial,

con respecto a

citas y
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Informe de Examen Preliminar Intermacional
Hoja separada
Solicitud internacional No. PCT/EP01/12006
En relaciétn con el ftem III
No emite opinién con respecto a la novedad, altura inventiva y
aplicacién industrial
Las reivindicaciones 10-12 pe refieren a un objeto inventivo, el
cual esta Autoridad considera es conforme a las disposiciones
enunciadas en la Regla 67.1(iv)PCT. En consecuencia, no se
formulard opinién con respecto a la aplicaciém industrial del
objeto inventivo de estas reivindicaciones (Articule
34 (4) (a) (1) PCT.
En relacién con el item V
Declaracién razonada bajo el Articulo 35(2) con respecto a la
novedad, altura inventiva o aplicacién industrial, citas y
explicaciones en que se basa dicha declaracién
Declaracién razonada segin Regla 66.2(a) (il) con respecto a la
novedad, altura inventiva o aplicacién industrial: citas vy
explicaciones que avalan dicha declaracién.
Se hace referencia al siguiente documento:
Dl: DE 197 06 061 A (Schering AG) 13 de agosto de 1998 (1998-08-
13) citado en la solicitud
1. Claridad
1.1
Las reivindicaciones 1 y 2 no cumplen con los requisitos del
Artfculo 6 PCT debido a que el objeto que se bueca proteger no

estA definido claramente. Las relvindicaciones intentan definir
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la aplicacién terapéutica en términos de los resultados a ser
obtenidos (reivindicacién 1: *induccién de 1la apoptosis” vy
reivindicacién 2: “inicio de diferenciacién terminal”) que
meramente se suman a la declaracién del problema subyacente.
Debe ser agregado el rasgo técnico necesario para obtener este
resultado.
1.2
El término ®tipo de céncer...el ciclo celular” usado en la
reivindicacién 8 es vago y poco claro y deja dudas al lector
respecto del significado del rasgo técnico al que se refiere,
dando como resultado que la definicién del objeto inventivo de
dicha reivindicacién sea poco claro {(Articulo 6 PCT).
2. Novedad
D1 describe (reivindicacién 1; pégina 3, linea 30; péagina 4,
lineas 56-57) 1l7alfa-fluorocalquilesterocides de acuerdo con la
férmula I y su uso en el tratamiento de cénceres hormona-
dependientes. El objeto inventivo de las reivindicaciones 1-7 de
la presente solicitud, describe el uso de 1ll-beta-(4-
acetilfenil) -17beta-hidroxi-17alfa-(1,1,2,2,2-pentafluoroetil) -
estra-4,9-dien-3-ona para la induccién de la apoptosis, es decir
céncer.
El objeto inventivo de la reivindicaciém 8 de la presente
invencién describe el uso de 1ll-beta-(4-acetilfenil)-17beta-
hidroxi-17alfa-(1,1,2,2,2-pentafluorcetil)-estra-4,9-dien-3-ona
para el tratamiento de un tipo de céncer en el cual un indicador
de alto riesgo es una cantidad incrementada de células

tumorales.
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Tanto D1 como la presente solicitud describen el uso de ll-beta-
(4-acetilfenil) -17-beta-hidroxi-17alfa-(1,1,2,2,2-
pentafluorocetil) -estra-4,9-dien-3-ona para el tratamiento de
cincer

Uno podria asumir que un indicador de alto riesgo que es una
cantidad incrementada de células tumorales otorgaria novedad a
la reivindicacién 8 pero un rasgo funcional no es limitativo
como tal.

El objeto inventivo de las reivindicaciones 1-12 por lo tanto no
es nuevo (Articulo 54(1) y (2) EPC).

3. Altura inventiva

El documento D1, consideradoc como el representante de mayor
relevante del estado de la técnica, es descrito como objeto
inventivo en el punto 2 de la presente solicitud.

El problema a ser resuelto por la presente invencién puede ser
contemplado como la provieién de agentes para el tratamiento del
cincer (induccién de la apoptosis en una célula).

La s8olucién propuesta en 1las reivindicaciocnes 1-12 de 1la
presente solicitud no pueden Ber considerada poseedoras de
altura inventiva (Articulo 33(3) PCT) debido a que D1 sugiere
que ll-beta-{4-acetilfenil)-17beta-hidroxi-17alfa-(1,1,2,2,2-
pentafluorcetil) -eatra-4,9-dien-3-ona- (p&gina 3, 1linea 30)
puede ser usado para el tratamiento de céncer (pAgina 4, linea
56-57) .

Por lo tanto, el objeto inventivo de las reivindicaciones 1-12
de la presente solicitud no cumple con los requisitos del

Articulo 33(3) PCT).
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4. Aplicacién industrial

Las reivindicaciones 1-9 cumplen los requisitos del Articulo

33(4) PCT.
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From the

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To: "

PCT

SCHERING AKTIE FT

o rasso 178 Patente NOTIFICATION OF TRANSMITTAL OF

ALLEMAGN THE INTERNATIONAL PRELIMINARY

29 EXAMINATION REPORT
Jan. 2003
(PCT Rule 71.1)
{
Y Dats of maling
(daysmonttvyear) 28.01.2003

Applicant’s or agent's fils reference
T 51870AWOM1 XX IMPORTANT NOTIFRCATION

intemnational application No. international ling dalp (dapimonthviesr) Prioty duts (dawinonthvyesr)

PCT/EP01/12006 ~ 1710/2001 18/10/2000

Appicant )
SCHERING AKTIENGESELLSCHAFT

1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the
intemational preliminary examination report and its annaxes, If any, established on the intemational application.

2. A copy of the report and Its annexss, if any, is being tranamitted to the intemnational Bureau for communication

to all the elected Offices.

4. REMINDER

PCT Applicant's Guide.

3. Where required by any of the elected Offices, the Intemational Buraau will prepare an English transiation of the
report (but not of any annexes) and will transmit such translation to those Offices.

The applicant must enter the national phase before sach elected Office by performing certaln acts (filing
- translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article
39{1)) (see also the reminder sent by the Intemational Bureau with Form PCT/AB/301).

Where a translation of the intsmational application must be fumished to an slectsd Office, that translation must
contain a transiation of any annexse to the Intemational preliminary examination report. it is the applicant’s
responsibility to prepare and fumish such translation directly to each elected Office concemed.

For further details on the applicable ime limits and requirements of the elected Offices, sea Volume (| of the

For the purpose of deciding whather the claimed invention is patentable or not, the elected Offices may apply
criteria additional to or different from the criteria on which the international preliminary axamination report Is
based (see Articies 27(5), 33(5)). Additional criteria may inciude e.g. exemptions from patentabiiity and the
requirements of enabling disciosure and of clarity and support of claims.

Name and maliing addrese of the IPEA/
———— European Patert Office - Gltachiner Sir. 103

Q D-10856 Barfin

Tel. +49 30 25001 - O
Fax: +48 30 25001 - 840

Authorired officer

Geler, A

Tal.+49 30 25001-708

Form PCTAPEA/418 {July 1982)
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Tratado de Cooperacién en Materia de Patentes

De la Autoridad de Examen Preliminar Internacional

A Schering Aktiengesellschaft

Notificaci6tn de comnicacién del informe de Examen Preliminar

Internacional (Regla PCT 71.1)

Fecha de envio postal: 28/01/2003

Referencia del solicitante o agente: 51870AWOM1XX

Notificacién Importante

Solicitud Internmacional No. PCT/EP01/12006

Fecha de presentacién internacional: 17/10/2001

Fecha de Prioridad: 18/10/2000

Solicitante: Schering Aktiengesellschaft

1.

2.

4.

El solicitante es notificado por 1la presente que esta
Autoridad de Examen Preliminar Internacional transmite el
Informe de Examen Preliminar Internaciocnal y sus anexos, en
caso de haberlos, realizado sobre la solicitud intermacional.
Una coplia del informe y sus anexoa, en caso de haberlos, estéd
siendo transmitido a la Oficina Internacional para gue Bea

comunicado a todas las oficinas elegida.

. La Oficina Internacional prepararf una traduccién al inglés

del informe (perc no de todes los anexos) y transmitiri dicha
traduccién a las oficinas elegidas que la requieran.

Recordatorio: El solicitante debe iniciar la fase nacional en
cada oficina elegida mediante la realizaci6n de ciertos actos
{(presentacién de traducciones y pago de impuestos nacionales)

dentro de los 30 meses contados desde la fecha de prioridad
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(0 m&s tarde en algunas oficinas) Articulo 39(1)) (Véase
también el recordatorio enviado por la Oficina Internacional
con el Formulario PCT/IB/301).
Cuando la traduccién de la solicitud internacional debe ser
entregada a una oficina elegida, y esa traduccitn deba contener
una traduccién de cada anexo al informe de examen preliminar
internacional, sera responsabilidad del solicitante el preparar
Y proveer dicha traduccién directamente a cada una de las
oficinas elegidas.
Para més detalles a los plazos aplicables y requerimientos de
las oficinas elegidas, véase el Volumen II de la Guifa del
solicitante de PBCT.
A fin de decidir si la invencidén reivindicada es patentable o
no, las oficinas elegidas pueden aplicar criterios adicionales o
diferentes de loes criterios sobre los que est& basado el informe
de examen preliminar intermacional (véase Articulos 27(5),
33(5). Criterios adicionales pueden incluir p. ej.: excepciones
a la patentabilidad y requisitos para permitir la divulgacién y

de claridad y sustento de las reivindicaciones.
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PCT REQUEST . S187T0AWOM XX
Original (for SUBMISSION) - printed on 17.10.2001 10:31:15AM
] For receiving Office uss only
01 intamational Application No.
o2 intsmational Filing Date
() Name of recaiving Ofice snd "PCT
Internaional Application™
o4 Form - PCT/ROMD1 PCT Request
041 |Prepared ming PCT-EASY Version 2.92
(updated 01.03.2001)
o5 Petition B ]
* + | T undersigned roqueiits that e - T -
* «= | prasent ntemationat be - - - - -
© ] procosssd acoording 1o the Patent
o] Cooperafion Treaty _ -
08 | Recelving Offics (speciied by the | European Patent Office (EPO) (RO/EP)
07 |Applicant’s or agenfs file referencs | 51 87 OAWOMLXX
' Title of invention USE OF ANTIPROGESTINS FOR THE INDUCTION
- _|OF APOPTOSIS IN A CELL
1 Appiicant N —
- This parson Is: applicant only
2. |Applcentfor all designated States except US
1-4 Name SCHERING AKTIENGESELLSCHAFT
(X ] Address: Miillerstr. 178
D-13353 Berlin
Germany
e State of nationaiity DE
-7 State of reskience DE
(T Telephone No. 030 4681 1532
-8 Facaimile No. |030 4681 2058
10 }e-mal Andreas .Broesamle@Scharing.DE
T | Appiicant and/or vventor -
f-1-1 | This parson ls: applicant and inventor
NH1-2 | Applicant for US only
W-1-4 | Name (LAST, First) ROFFMANN, Jens
15 | Address: GroBstiickenfeld 27
D-16567 Midhlenbeck
Germany
18 | State of nationality DE
-1-7 | State of residence DE
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PCT REQUEST 2 S18TOAWOM1XX
Original (for SUBMISSION) - printed on 17.102001 10:31:15AM
W2 |Appiicant sndfor imventor
1i-2-1 | This person bs: applicant and inventor
22 |Appicant for US only
24 | Name (LAST, Firsl) LICHTNER, Roseamarie
W-25 | Addresa: Belziger Str. 39
D-10823 Berlin
Garmany
28 | State of nationakity DE
Ni-2-7 | State of resldence DE
W3 |Appiicant andior inventor . T ——<—
W-3-1 | This person ks: applicant and inventor
32 | Appiicant for US only
_ 134 |Name (LAST, First) - |SIEMRISTER; Gexd , :.-: - = -
‘W35 | Address Reinmerswalder Steig 26 ~
- D-13342- Barlin
Germany
3-8 |Siate of nationally DE
k37 | State of residence DE
T4 [Applicant and/or inventor
41 |Thspersonts: .- applicant and ihventor’ T
42 | Applicant for- US only :
l-4-4 |Name (LAST, First) SCHMEIDER, Martin
-5 | Address: Schluchseastr. 6a
D=13469 Berlin
Germany
46 | State of nationality DE
li-4-7 | State of residence DE
5 |Applicant andior ventor
{-5-1 | This person isc applicant and inventor
52 |Applicant for US only
H-5-4 |Name (LAST, First) FUHRMAMN, Ulrike
55 |Address: Charlottanburger Ufer 6a
D-10587 Berlin
Germany
158 | State of nationality DE
57 | State of residence DE




PCT REQUEST

/30

a5
518TOAWOMTIOC

Original (for SUBMISSION) - printad on 17.10.2001 10:31:15 AM

N4

v-1-1

Agoni or COmMon representative; or
address for correspondance

Tha person identifiad balow Is
hereby/has been appointed to acl on
behall of the applicani(s) before the
competant iniernational Authoriies as:
Name

common representative

V12 | Addrass: MAllerstxr. 178
D-13353 Berlin
Germany
IV-13 | Telephone No. 030 4681 1532
WV-1-4 | Facsimilo No. 030 4681 2058
VA5 |omal Andreas .Broesamle@Schering.DE
v mdm B
24 [ReglonalPatent, - AP:"GH GM KE LS MW MZ SD SL SZ TZ% UG..I‘I
- - mrmm and any other State which is a
-=. * | parantheses afier the designationfs) |Contracting State of the ' Harare Protocol
concemed) and of the PCT
BEA: AM AZ BY KG KZ MD RU TJ T™ and any
other State which is a Contracting State
of the Eurasian Patent Convention and of
the PET -
EP: MBICH&I.ICIDEDKESI'I!'R-GR
IE IT LU MC ML PT SE TR and any other
- State which is a Contracting State of
- the European Patent Convention and ot‘
the PCT
OA: BF BT CF CG CI CM GA GN GQ GW ML MR
RE SN TD TG and any other State which is
a member State of OAPI and a Contracting
_ . State of the PCT
V2  -|National Paient AE AG AL AM AT AU AZ BA BB BG BR BY BZ
e oot pomvesn ™ |cA cHSLI N CO CR CU CEZ DE DK DM DE EC
parentheses after the desipnation(s) |EE ES FI GB GD GE GH GM HR HU ID IL IN
IS JP KE KG KP KR KZ 1C 1K LR LS LT LU
LV MA MD MG MK MH MN MX MZ NO NZ PH PL
PT RO RU 8D SE SG SI SK SL TJ T™™M TR IT
TE UA UG US UE VN YU ZA ZW
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Precautionary Designation Statement
in addition to the designafions made
under Hams V-1, V-2 and V-3, the
spplicant also makes undar Rule 4.9(b)
all designations which would be
penmitied under the PCT excapt any
designation(s) of the States(s) indicated
under Bam V-8 below. The applicant
declares that those addiional
designations are-subject fo confimation
and that any designafion which ks not
confimrned before the axplration of 15
montha from the priority date Is o be
regarded a3 withdravwn by the applicant
at the expirafion of that time mit

Exchuslon{s) from precautionary

 dosignations _
Pl_l_ol'llrchlmd-_ﬁ_nﬁnl-
application - '
Fifing dale

Number

Raglonal Offica

- Tamman mgs
am L ey

‘|28 Octobei™ 2000 (18.10.2000)

00250342.3
EP

-

-n

Priority ciaim of eariier national
application
Filing date
Number - -
. -

18 October 2000 (18.10:2000)
60/240,991 "
us . .

international Searching Authority
Chosen

European Patant Office (EPO) (ISA/EP)

Declarations

Number of deciamaions

Declaration as io the dentity of the
nventor

'Deciaration as to the applicant's
enfiiernent, as at the international filing
date, to apply for and be graniad a
patant

Declaration as (o the applicants
entilemnent, &3 al the intemationa! filing
date, 1o claim the pricedty of the sarfier

application
 Declaration of inveniorship (only for the
purposes of the designation of the

number of shoats

19 -

1 EZABSTO00 . TXT

11 -

36
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X8 [Fee caculation sheat 7 -
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IX-17 |[PCT-EASY diskella - Diskette

19 | Figure of the drawings which should
accompany the sbatract

Langasage of filing of the
international application

English

X-20

X1 Signsture of appiicant, agent or
common represantative

X-1-1
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10-2 Drawings:
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PATENT COOPERATION TREATY

From the:
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY
To: P
SCHERING AKTIENGESEIJ.SCHAFT' Tt ———
Mdllerstrasse 178 i
13353 Berlin
o LEMAGNE /4@ 3w g ) WRITTEN OPINION
——-%9.. %Qu.' (PCT Rule 66)
] F‘Pf‘lﬂlﬁ—" Dats of maling
(day'montheer) 30.10.2002
Appicants or agenfs file releronca REPLY DUE within 2 month(s)
Inismafional application No. infemational filing date (daypmontivyesr) Priority ciate (dminontivyeer)
PCT/EP01/12008 17/110/2001 - . 18/10/2000
intemational Patent Classiicaion (IPC) or-both nafional classificaion and IPC ™ ~ e
AB1K31/57
Applicant i

SCHERING AKTIENGESELLSCHAFT

1. This written opinion is the second drawn up by this Intamational PMInﬂmryEangAulMdly
2. This opinion contains Indications relsting 1o the following Rems: ’

|
n
m
v
v

Basis of the opinlon

Priory

Non-dnhlhhmamumbnmmumny hvunﬂv.dapuﬂlndwhlalapplubllly

Lack of unity of iInvention : - .
Reasonad statement under Rule 68.2(a)ll) with mmhmm.mmalmwmmm
citationa and explanations supporting such staiement

Certain document cited

Vil Certain defects in the international application

vill Certain cbservations on the International application

3. The applicant s hereby invited to reply o this opinion.

Soa the fime imit incicated above. The applicart may, belore the expirafion of that time Imit,
request thin Authorlly 1o grant an sxtansion, ssa Rule 608.2(d).

Whan?
How? By submitiing a writion reply, accompenied, whare appropriaie. by amandmants, according to Rule 68.3.
Also

vi

000 RORO®

For the form and the language of the amendments, sse Rules 86.8 and 86.9.
For en additional opporiunity to submit emendmenis, see Rule 66.4.
For fhe sxaminer's obligation 1o consider amandmenta and/or arguments, sea Rule 66.4 bis,
For an informal communication with the eaminer, see Rule 66.8.
N no reply Is fllsd, the INemational preiminary examination report will be asiablished on the basis of this opinion.

4. Thefinal date by which the trtemational prefiminery
examination report must be establishad acconding io Rule 69.2 is: 18/02/2003.

Name and maling atkirees of the intemational Aiithortzad olficer 7 Examiner
predminary axamining autharfly: Beyss, E
Europaan Pxiant Office - Glitachiner Sir. 109 '
’ D-10858 Baviin Formalities oficer (iIncl. axiension of ime Emis)
Tel. +48 30 25001 -0 Geler, A
Fax +49 30 25901 - 840 Talaphone No, +49 30 25901 708

Form PCTAPEA/08 (cover sheel) (January 1994)
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WRITTEN OPINION Intemnational application No. PCT/EP01/12006

I. Baslis of the opinion

1. With regard to the elements of the intemational application (Repiacement sheeis which have been fumished to
the recelving Office in response o an invitation under Articie 14 are referred (o in this opinion as “originally fled):

Description, pages:

1-19 " asoriginally filed
Claims, No.:
1-12 as originafly filed

|

- = - . ——

2. With regard to the language, ali the slements marked above were avallable or fumnished to this Authority in the
language in which the intemational application was filed, uniess otherwise indicated under this item.

These elements were availabie or furnished to this Authority in the following language: English , which is:

& the language of a transiation fumished for the purposas of the Intamational search (under Rule 23.1(b)).
B the language of publication of the internationat application (under Rule 48.3(b)).

B the language of a translation fumnished for the purpoees of intemational preliminary examination (under Rule
§5.2 and/or 55.3). .- - .

a. M&lmgmdtaanynueloolldo lndloramlmuelduqmneodhdoudhmmmaﬂomlappllelﬂon. the
international preliminary examination was carried out on the basls of the saquence listing:

contalned in the intemational application In written form.

filed together with the intemnational application in computer readable form.
fumished subsequently to this Authority in written form.

fumished subssquently to this Authorily In computer readahls form.

The statement that the subsequently fumished written saquence listing does not go beyond the disclosure in
the intemational appiication as filed has been furnished.

The statement that the information recorded In computer readable form Is identical to the written sequence
listing has been fumnished.

O OoOO0oOooa0o

4. The amendments have resulted in the cancellation of:

O the description, pages:
O the claims, Nos.:

O the drawings, sheets:

Form PCTAPEA/408 (Baxes I-V1II, Sheet 1) (July 1088)
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WRITTEN PINI N Intemational application No. PCT/EP01/12006

rd

5. [0 This report has been established as if (sorme of) the amendments had not been madae, since they have besn
conskiered to go beyond the disclosure as filed (Rule 70.2{c)):

(Any replacement sheet containing such amendments must be referred lo under item 1 and annexed to this
report)

6. Additional observations, if necessary:

fi. Non-sstablishment of opinion with regard to noveity, Inventive step and Industrial applicabliity

1. Tha questions whether the claimed Invention appears to be novel, o involve an inventive step (io be non-
) obvlous).ortobemustmﬂyapplbablqhawmtﬂoen_nndwﬂlnotbeaxmhedmmspaclof

01 the entire intemational npplcahon

B claims Nos. 10-12 in respect of industrial applicability,

because:
O the said intemational application, or the said claima Nos. melate to the following subject matter which does
not require an intemational preliminary examination (specify):

~{z1 - -the description, claima or drawings (indicate particuiar elements below) or said claims Nos. are so-unciear
that no meaningful opinion couid be formed (specify): -

O the claims, or sald claims Nos. are so inadequataly supported by the description that no meaningful opinion
could be formed.
0 no imernational search report has been eetablished for the sakd claims Nos. .

2. A written opinion cannot be drawn due to the failure of the nuclectide and/or amino acid sequence listing to
comply with the standard provided for in Annex C of the Administrative Instructions:

O the written form has not been furmnished or does not comply with the standard.
O the computer readable form has not been fumished or does not comply with the standard.

V. Reasoned statement under Rule 86.2(a)(ll) with regard to novelty, Inventive step or industrial applicabliity;
citations and axplanations supporting such statement

1. Statement
Novelty {N) Claime 1-12
inventive step (IS) Claims

Industrial appiicabliity (JA)  Claims  10-12

Form PCTAPEA/408 (Boxes I-VIll, Sheat 2) {July 1898)
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WRITTEN OPINION Intsmational application No. PCT/EP01/12006

2. Chations and axplanations
soe saparate sheet

]
N

Form PCTAPEA/08 (Boxes 1-VIl, Shost 3) (Ady 1908)
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WRITTEN OPINION international application No. PCT/EPQ1/12006
SEPARATE SHEET

Re ]
Non-establishment of opinion with regard to novelty, inveptive step and

industrial applicability

.Claims 10-12 relate to subject-matter considered by this Authority to be covered by the
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with
respect to the industrial applicability of the subject-matter of these claims (Article
34(4)(a)(1) PCT).

Re ftem V _
Reasoned statement under Rule 66.2(a)(il) with regard to novelty, inventive step
or industrial applicabliity; citations and explanations supporting such statement

Reference is made to the following document:

D1: DE 1987 06 061 A (SCHERING AG) 13 August 1988 (1998-08-13) cited in the
application .

1. Clarity

1.1.

Claims 1 and 2 do not meet the requirements of Article 6 PCT in that the matter for
which, protection is sought is not clearly defined. The claims attempt to define the
therapeutic application in terms of the result to be achieved (claim1: *induction of
apoptosis” and claim 2: “initiation of terminal differentiation”) which merely amounts to a
statement of the underlying problem. The technical features necessary for achieving
this result should be added.

1.2
The term "type of cancer...the cell cycle” used in claim 8 is vague and unclear and

leaves the reader in doubt as to the meaning of the technical features to which it refers,
thereby rendering the definition of the subject-matter of said claim unclear (Article 6

PCT).

Form PCT/Separate Shoat/208 (Sheet 1) (EPO-Aprll 1997)
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WRITTEN OPINION Imemetional application No. PCT/EP01/12006
SEPARATE SHEET

2. Novelty

D1 discloses (claim 1; page 3, line 30; page 4, line 56-57) 17 alpha-fluoralkylsteroides
according to formula | and their use in the treatment of hormon-dependent cancers.
The subject-matter of claims 1-7 of present application discloses the use of 11-beta-(4-
acetylphenyl)-17 beta-hydroxy-17 alpha-(1,1,2,2,2-pentafluoroethyl)-estra-4,9-dien-3-
one for the induction of apoptosis, i. e. cancer.

The subject-matter of claim 8 of present application discloses the use of 11-beta-(4-

. — . acetylphenyl)-17 beta-hydroxy-17 alpha-(1,1,2,2 2-pontnﬂuoroemyl)-eslra-4 9-dien-3-

one for the treatment of a type of cancer wherein an ' indicator of high risk is an
increased amount of tumor cells.

Both, D1 and prasent application disclose the use of 11-beta-(4-acetylphenyl)-17 beta-
hydroxy-17 alpha-(1,1,2,2,2-pentafiuorosthyl)-estra-4,9-dien-3-one for the treatment of
cancer. ' : —

On could assume that an indicator of high risk is an increased amount of tumor cells
renders claim B nove! but a functional feature is not limiting as such.

The subject-matter of claims 1-12 is therefore not new (Article 54(1) and (2) EPC).

Form PCT/Soparate Sheel/408 (Shest 2) (EPO-Apdl 1887)



Tratado de Cooperacién en Materia de Patentee
De la Autoridad de Examen Preliminar Intermacional
Fecha de envio: 30/10/2002

Referencia del solicitante o agente: 51870AWOM1XX00+P

R-ﬁpﬁ? Cﬁbﬁﬂ-

Plazo para responder: dentro de 2 meses desde la fecha de envio

mencionada.
Solicitud Internacional No. PCT/EP 01/12006
Fecha de presentacién intermacional: 17/10/2001

Fecha de Prioridad: 18/10/20Q0

Clasificacién Intermacional de Patentes (IPC) o clasificacién

nacional e IPC: A61K31/57

Bolicitante: Schering Aktiengesellschaft

1. Esta opinién escrita es la segunda emitida por esta Autoridad de

Examen Preliminar Intermacional
2. Esta opinién contiene indicaciones relacionadas
giguientes puntos:
I (x) Base de la opinién

II Prioridad

IIY (X) No emite opinién con respecto a la novedad, altura

inventiva y aplicacién industrial

Iv Falta de unidad inventiva

V(X) Declaracién razonada bajo Regla 66.2 (a) (ii)

respecto a novedad, altura inventiva o

aplicacién

industrial; c¢itas y explicaciones gque apoyan

declaracién.
vI Ciertos documentos citados

VII Ciertos defectos de la solicitud internacional
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VIII Clertas observaciones con respectoc a 1la solicitud
internacional

3. Por la presente se invita al solicitante a reeponder a esta

opinién.

¢Cudndo? Véase el plazo indicado mwmds arriba. El1 Bsolicitante
puede, antes del vencimiento del plazo, solicitar una
extensidén a esta Autoridad (ver Regla 66.2(d).

e Cémo? Enviando una contestaclién escrita, acompafiada por
correcciones, 8i fuera apropiado, de acuerdo con la
Regla 66.3. Para la forma y el idioma de las
correcciones, ver reglas 66.8 y 66.9.

También Para una oportunidad adicional de presentar
correcciones, ver Regla 66.4. Para la obligacién del
examinador de tomar en consideracién correcciones y/o
argumentos, ver Regla 666.4bis. Para una comunicacién
informal con el examinador, ver Regla 66.6.

Si no B8se presenta una contestacién, el informe de examen

preliminar intermacional ser& confeccionado sobre la base de esta

opinién.
La fecha final en que el informe de examen preliminar
internacional debe ser establecido, de acuerdo con la Regla
69.2, es: 18/02/2003
OPINION ESCRITA
I. Base del Informe
1. Con respecto a los elementos de la solicitud internacional

{(hojJas de reemplazo que han s8ido proviatas a 1la oficina
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receptora en respuesta a una invitacién bajo Articulo 14 son
mencionadaa en este informe como “originalmente presentadas”)
Descripecién, hojas

1-19% como originalmente presentadas

Reivindicacién, Nr.

1-12 como originalmente presentadas

2. Con respecto al idioma, todos los elementos indicados més
arriba estaban disponibles o fueron provistos a esta Autoridad
en el idioma en el cual fue presentada la solicitud
internacional, a menos que esté indicado bajo este item.

Estos elementos estaban disponibles o fueron provistos a esta
Autoridad en el siguiente idioma: inglés, que es:

(X)E1 idioma de una traduccién provista a los fines de la
bisqueda internacional (bajo Regla 23.1(b)).

(X)El idioma de la publicaclén de la solicitud intermacional
(bajo Regla 48.3(b)).

(X)El idioma de una traduccién provista a los fines del examen
preliminar internacional (bajo Regla 55.2 y/o 55.3).

3. Con respecto a cualquier nuclebStido y/o Bsecuencia de
aminoficidos divulgada en la solicitud internacional, el examen
preliminar internacional fue llevado a cabo sobre la base de los
liptados de secuencias:

Contenido en forma escrita en la solicitud intermacional
Presentado junto con la solicitud internacional en una forma
descifrable por computadora

Provista subsecuentemente a esta Autoridad en forma escrita
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Provista subsecuentemente a esta Autoridad en una forma

deacifrable por computadora

La declaracién de gque el 1listado de secuencias provisto

subsecuentemente no va mis alld de lo divulgado en la solicitud

internacional tal como fuera presentada

La declaracién de que ha sido provista la informaciém grabada en

forma descifrable por computadora es idéntica al 1listado de

secuencias escrito

4. Las correcciones han dado como resultado la cancelacién de:

la descripcién, péginas:

las reivindicacién, Nre.:

los dibujos, hojas:

5. Este informe fue emitido como si (algunas de) las
correcciones no hubleran sido hechas, porgque han sido
consideradas comoc que van mis alld de la divulgacién tal cual
fue presentada (Regla 70.2(c):

(Cualquier hoja de reemplazo que contenga este tipo de

correcciones debe ser mencicnada bajo el item 1 y anexada a eate

informe.)

6. Observaciones adicionales, de ser necesario:

ITI. No emite opinién con respecto a la novedad, altura

inventiva y aplicacién industrial

1. La pregunta si la invencién reivindicada presenta novedad,

altura inventiva (ser no-obvia), o tener aplicacién industrial

no han sido examinada con respecto a

toda la solicitud
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(x) las reivindicaciones 1-12 con respecto a su aplicabilidad
industrial
porgue

la mencionada solicitud internacional, o 1las mencionadas
reivindicacién Nr. se refieren al sigquiente objeto inventivo que
no requiere un examen preliminar internacional (especificar):

la descripcién, reivindicaciones o dibujos (indicar elementos
particulares mis abajo) o las mencionadas reivindicaciones No.
gon tan poco claras que no se pudo formar una opinién que tenga
sentido (especificar):

las reivindicaciones © las mencionadas reivindicaciones No.
eatin inadecuadamente sustentadas en la descripcién que no se
pudo formar una opinién que tenga sentido

no se realizé el informe de Dblsqueda internacional para lae
menclonadas reivindicaciones Nr.
2. Un examen preliminar intermacional que tenga sentido no puede
ser llevado a cabo debido a que la lista de nucledStidos y/o
secuencias de aminoicidos no cumple con el estéindar provisto por
el Anexo C de las inetrucciocnes administrativas:

el formulario escrito no fue aportado o no es conforme al
esténdar

el formulario descifrable por computadora no ha sido aportado

o no es conforme al esténdar

V. Declaracién razonada bajo Articulo 35(2) con respecto a
novedad, altura inventiva y aplicacién industrial, citas vy

explicaciones que avalen dicha declaracién



1. Declaracién

Novedad (N)

Altura inventiva (IS)
Aplicacién Industrial (IA)
2. Citas y explicaciones

ver hoja separada

i 7y

Reivindicaciones 1-12
Reivindicaciones

Reivindicaciones 10-12
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Opinién Escrita

Hoja separada

Solicitud Internacional No. PCT/EP01/12006

En relacién con el ftem III

No emite opinién con respecto a la novedad, altura inventiva y
aplicacifn industrial

Las reivindicaciones 10-12 se refieren a un objeto inventivo, el
cual esta Autoridad considera es conforme a las dispoeiciones de
la Regla 67.1(iv) PCT. En consecuencia, no se formulari opinién
con respecto a la aplicacién industrial del objeto inventivo de
entas reivindicaciones (Articulo 34(4) (a) (i) PCT).

En relacién con el ftem V

Declaracién razonada bajo Regla 66.2{(a) (11) con respecto a la
novedad, altura inventiva o aplicacién industrial, citas vy
explicaciones en que se basa dicha declaracién

Se hace referencia al siguiente documento:

D1: DE 197 06 061" (Schering AG) 13 de agosto de 1598 (1998-08-
12) citado en la solicitud

1. Claridad

1.1

Las reivindicaciones 1 y 2 no cumplen con los requisitos del
Artfculo 6 PCT debido a que el objeto que se busca proteger no
estd definido claramente. Las reivindicaciones tratan de definir
la aplicaci6n terapéutica en términos del resultado a ser
obtenido (reivindicacién 1: induccién de 1la apoptosis” vy
reivindicacién 2: *“inicio de diferenciacién terminal”) que

meramente se suman a una declaracién del problema subyacente.
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Deben ser agregados los dispositivos técnicos necesarlios para
alcanzar este resultado.

1.2

El término “tipo de céncer ... el ciclo celular” usado en la
reivindicacién 8 es vago y poco claro y deja al lector la duda
con respecto al significado de loe dispositivos técnicos a los
que se refiere, resultando la definicién del cobjeto inventivo de
dicha reivindicacién poco clara {Articulo 6 PCT).

2. Novedad

D1 describe (reivindicacién 1; pdgina 3, l1linea 30, pédgina 4,
lfnea 56-57) 17alfa-fluorcalquilesteroides de acuerdo con la
férmula I y su uso en el tratamiento de canceres hormona-
dependientes. El objeto inventivo de las reivindicaciones 1-7 de
la presente invencién describe el uso de 1ll-beta-(4-
acetilfenil)-17beta-hidroxi-17alfa-{1,1,2,2,2-pentafluoroetil-
estra-4-dien-3-ona para la induccién de la apoptosis, p.ej.
céncer.

El objeto inventivo de la reivindicacién 8 de la presente
solicitud describe el usc de 1ll-beta-(4-acetilfenil)-17beta-
hidroxi-17alfa-(1,1,2,2,2-pentafluorocetil) -estra-4,5-dien-3-cna
para el tratamiento de un tipo de céncer en el gque un indicador
de alto riesgoc es una cantidad incrementada de células
tumorales.

Tanto D1 como la presente solicitud describen el uso de ll-beta-
4 (acetilfenil)-17beta-hidroxi-17alfa-(1,1,2,2,2-
pentafluorocetil) -estra-4,9-dien-3-ona para el tratamiento de

cincer.
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Uno podria asumir que un indicador de alto riesgo es una
cantidad incrementada de célulae tumorales otorga novedad a la
reivindicacién 8 pero un rasgo funcional no es limitativo como

tal.

El objeto inventivo de las reivindicaciones 1-12 por lo tanto no

es nuevo (Articulo 54(1) y (2) EPC).
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From the INTERNATIONAL BUREAU

WO 02/32432
PCT/EPO1/12006
/¢y

Pcr To:
) SCHERING AKTIEN
Miillerstr. 178

NOTICE INFORMING THE APPLICANT OF THE 13353 Berlin '

COMMUNICATION OF THE INTERNATIONAL ALLEMAGNE A S LI RY Qe ,’

APPLICATION TO THE DESIGNATED OFFICES ik i

(PCT Rule 47.1(c), first sentence) DNI‘_ i

| &l
Date of mailing (day/month/vear}
25 April 2002 (25.04.02)

SCHERING AKTIENGESELLSCHAFT etal

Applicant’s or agam’s file referen
51870AWOM1XXQ0 -t . IMPORTANT NOTICE
International application No. o intemational fillng date (day/monthiyear) |Priority date (day/monthiyear) o
PCT/EPOIN2006" -* —: 7 October 2001{17.10.01) | 18 October 2000 (18.10.00) .-}
Applicant . . ] , . . - ——

1. Notice is hereby given that the International Bureau has commumniosind, as provided in Article 20, the international applicstion
to the following designatad O'l‘lieu on the date Indicated sbove as ths date of mailing of this notios:

KP.KR,US

in acoordance with Rule 47.1(;9: ‘ihil'll semntanoe, thosa Offices will l:aelpt the present notics as conclusive svidange 'Ifll:l
the communication of the international application has duly taken place on the date of malling indicatad above and no copy
of the international application is required to be furnished by the applicant to the dulgnlt-d Offion{s).

| 2 The following designated Offices have waived the requirement for such a communiostion at this time:

AEAGALAMAPAT,AU,AZBA,BB,BG,BR,BY.BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,DZ, EA.EC
EE.EP,ES,Fl1,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,{S,JP XE,KG KZ,LC,LK,LR,LS,LT,.LU,LV,MA, -

-

The communiastion will be made to those Offices only upon their request. Furthermaore, those Offices do not require the
spplicant to furnish a copy of the intemeational lnpllutlon {Rule 49.1(a-bis}}).

3. Enclosed with this notioe is » copy of the intemationa! appiicstion as published by the international Bursau on
25 April 2002 (26.04.02) under No. WO 02732432

4. TIME LIMITS for & demand for internationa! proliminary sscamingtion and for entry into nationsl phase
The applicabls time limit for entering the national phase will, sulject to what is sald in the following

paragraph be 30
from the priority date, not only in respect of any sleatad Office if 2 demand for international prefiminary examination Is filed
the expiration of 18 months from the priority date, but also in respeat of any designatad Office, in the absence of

For further detalls, sae PCT Gazette No.44/2001 of 1 November 2001, pages 18826, 18832 and 18834, as well as the PCT
lotter, October and November 2001 and February 2002 issues.

d ated or elected Offices. For regular updates on the applicebis time Emits 31 months , or ather time (Imit),
vir Office, refer to the PCTOGrllm lrho PCT ervulmr and the PCTAppllﬂﬂ:t"i G'suold':r. Volume II' N::IDI'II.ll-Ch':'.M all

Office
IVIlll:l: fram WIPO's Internet site, st hitp:/Aww.wipo.intpct/enfindex.iimL

for internatianal preliminary examination {at presemt, all PCT Contraating States are bound by Chapter IL.)
it ls the applicant's sole responsihility to monitor all these limite.

-~  MD,MG,MK,MN;MW,MX,MZ,NO,NZ,OA,PH,PL.PT,RO,RU,SD,SE,SG,SI,SK,SL,TJ;TM, TR, TT, TZ,UA, -

before
filing of such demand, where Artiole22(1) as modified with effect from 1 April 2002 applies in respect of the designated Office. .

In practice, time Gmity other than the 30-month time Emik will continue to apply. for various periods of time, in respect of certain

For filing « demand for international preliminery examinetion, see the PCT Applicant’s Guide, Volume VA, Chapter X Only an
an applicant who is & national or resident of a PCT Contracting State which is bound by Chapter Il has the right to file a demand

The Intemationel Bureau of WIPO Authorizod officer
34, chemin des Colombettes J. Zahra
1211 Geneva 20, Switzeriand
Facsimile No. (41-22) 740.14.36 Telephone No. [41-22) 338.91.11
4797807

Form PCTAB/308 {April 2002)



WO 02/32432
PCT/EP01/12006

Continustion of Form PCT/IB/308 ! 99

NOTICE INFORMING THE APPLICANT OF THE COMMUNICATION OF
THE INTERNATIONAL APPLICATION TO THE DESIGNATED OFFICES

Date of malling {(day/monthiysar)

25 April 2002 (25.04.02) IMPORTANT NOTICE
AppEcant's or agent's file Intarnational application No.
51870AWOMIXX (Dt PCT/EPO1/12006

The applicant is hereby notified that. at the time of establishment of this Notloe, the time limit under Rule 48.1 for making
amsndments under Article 18 has not yet expired and the intsmetional Bureau had recsived nelther such amendments nor a
declaration that the applicant does not wish to make amendments.

1

r
v iy

|

Form PCTAR/308 (conminuation sheet) (April 2002)

4797907
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PATENT COOPERATION TREATY /sU
From the INTERNATIONAL BUREAU
PC'r Ta:
NOTIFICATION OF RECHIPT-OF
RECORD COPY e veen] - SCHERING AKTIENGESELLSCHAFT
Mﬁ!orur. 178
(PCT Rule 24.2(a)) 13353 Berlin
i Am ALI’EMAGNE
- |- Date of maifing (day/month/year)
19 December 2001 {19.12.01) IMPORTANT NOTIFICATION
Applicant's or sgent’s fils reforonne ) In-nllhnll application No.
. 51870AwOM1Xx00 17 -+ PCT/EPON2008.. /" :

e - —— =

e " . » -
p— —

“{" Therapplicantis-hereby notified that the Intemational Bureau has recetved the record oopy of the intemational application as
dotailed below.

Name(s) of the applicant(s) and Stxta{s) for which they sre applicants:
SCHERING AXTIENGESELLSCHAFT (for all designated States except US)

_ HOFFMANN, Jens et al (for US) v
| internationel filing date . .. : 17 October 2001 (17.10.01)
Priority dateis) claimed . o 18 October 2000 (18.10.00) - . . L e
: 18 October 2000 (18.10.00) - :
Date
By the e oty Boroou CoPY : 10 December 2001 (10.12.01)

List of designated Offices

AP :GH,GM,KE,LS, MW, MZ,SD,SL,S2,TZUGZW
EA :AM,AZ BY KG,KZMD,RU,TJ, TM
EP :AT,BE,CH,CY,DE,DK ES, FI,FR,GB,GR,IE,IT LU,MC NL,PT,SE, TR
OA :BF,BJ.CF,CG,CI,CM,GA,GN,GO,GW,ML,MR,NE,SN,TD,TG
National :AE,AG,AL,AM,AT,AU,AZ BA,BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,DZ,
-]--- EC,EE,ES,FI,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,IS,JP,KE KG,KP.KR,KZ,LC,LK,LR,LS,LT,LU,
LV,MA,MD,MG,MK,MN,MW,MX,MZ,NO,NZ PH,PL,PT,RO,RU,SD,SE, SG,SI,SK SL,TJ,TM, TR, TT, TZ,
UA,UG,US,UZ,VN,YU,ZAZW

The! sonal B of WIPO Authorizad officer:
34, chamin des Colombettes Hans LEISE
1211 Geneva 20, Switzeriend
Facsimile No. (41-22) 740.14.35 Telephone No. (41-22) 338.83.38

Form PCTAB/S01 (April 2000) 004550348
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PCT/EP01/12006
PATENT COOPERATION TREATY
From the INTERNATIONAL BUREAU
PCT To:
NOTIHCATION OF THE RECORDING
OF A CHANGE SCHERING AKTIENGESELLSCHAFT -
Mullerstr. 178
PCT Rule 92bis.1 and
Administsative Instructions, Section 422) A EMa Patente -
Duto of malling (day/monthiyear) 18, Mirz 2002
|__ 08 March 2002 (08.03.02) __
Applicant’s or agent's e reference ]
nummnun.- ClL oL u—mmm:«M«m ~—
* PCT/EPO1/12006 \/ - T = -

17 October 2001 (17.10.01) Tt

1. Thae foliowing Indications appasared on record conoeming:

E the applicant E the Inventor D the sgent . D the common reprosentative
Name and Address State of Nationality State of Residence
glliMEISTEE:r Gesrg o 26 - ) DE DE
eimerswalder T, -
13342 Beriin g - [ Telephone No.
Germany
[ Facsimite No.

] - ] Teloprinier No.

2. The iIntemational Bureau hereby notifies the appliosnt that the following change has been recorded conoeming:

3. Further cbservations, i necessary:

4 A oopy of this notifioation has been sent to:
E the recelving Office

[E the intarnstional Searching Authority
D the International Preliminary Examining Authority

D the person D the namse E the address D the nationality D the residence
Name and Addross o 5“""'"'““"_'5" Starte of Fesidence -1 -
glliMEISTEE‘ Ggg_ 26 DE DE
elmerswalder =

13503 Beriin 9 Teiephone No.

Germany
" Facsimile No.
[ Teteprinter No.

[ ] the designated ofices concemed
[ ] the etected Offices cancerned

[[] oter:

The intemstional Bureay of WIFO
34, chemin das Colombettes
1211 Ganava XN, Switzariand

Facsimile No.: (41-22) 740.14.35

Authorized officer .
Anman QiU A“ A’L_.

Telephone No.: (41-22) 338.83.38

Form PCTAB/308 (March 1984)

004711419
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PCT/EP01/12006

PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU

PCT To: *
NOTIFICATION CONCERNING
SUBMISSION OR TRANSMITTAL SCHERING AKTIENGE
OF PRIORITY DOCUMENT Mdllarstr. 178
(PCT Administrative Instructions, Section 411) :\LLEMBA.gINnE
Date.of msuing (day/month/year)
27 March 2002 {27.03.02)
Applicant's or agent's file reference .
51870AWOM1IXXO004+P IMPORTANT NOTIFICATION

-_lnhmltlonll application No.

<" PCT/EPO1712006

international filing date {day/monthfyear) - - ]
" "17.October 2001 (1Z10.00) % -~ -° -~

-~1 international publication date {day/month/year)

Not yet published

Priority dets (day/month/ysar) -
18 October 2000 (18.10.00)

Applicant
SCHERING AKTIENGESELLSCHAFT et al

"|-1. The apphicant is hereby notified of the date of recelpt (except where the letzers "NR™ appear In the right-hand column) by the
international Bureau of the priority document(s) telating to Lthe earlier lppllﬂtlnn(i] Indicutad below. Unless otherwiss -

indiosted by an asterisk appearing next to a date of receipt, or by the lstters "NR™, in the right-hand solumn, the priority
- dooument concermed was submitted orlnnlmlmd to the International Bursau In compllanos with Mo 17.1(a) or (b).

2 This updates and feplaces any previously lssusd nwﬁunlon conosming lubmlluon or tnnsmlttll of priority documents.

-3. - An sstarisk{®) appearing next to a date of receipt, in the right-hand column, denctes » pdomy dooument submitted

- - of transmitted to the International Bureau but nat In compllance with Rule 17.1{a) or (b). In such a case, the sttention
of the applicant s directed to Rule 17.1{c) which provides that no designated Office may disregard the priority caim
conoemed befora giving the applicant an opportunity, upon entry Into the national phase, to furnish the priority dooument
within a ime limit whigh is reasonabis under the ciroumstances.

4. The lotters "NR" appearing in the right-hand column denots a priority document which was not received by the international
Bursau or which the spplicant did not requast the recsiving Offics to prepare and transmit to the itemnstional Bureau,
as provided by Rule 17.7{s) or (b), respectively. In such a case, the stisntion of the appiicant ls directed to Ruls 17.1(o) which
provides thet no designatad Offics may disregard the priority olaim conocamed before giving the applicant sn opportunity,
upon entry into the national phase, ta furnish the priority document within a time limit which Is reasonable under the

Facsimile No. (41-22) 740.14.35

olroumstanoess.
Prdority date Priority aoplication No, Country or realona) Office Dats of receist
or PCT ragatving Office of prigrity document
18 Octo 2000 (18.10.00) 00250342.3 EP 07 Febr 2002 (07.02.02)
18 Octo 2000 (18.10.00) 60/240,991 us 19 Marc 2002 {19.03.02)
The internationa! Burssu of WIPO Authorized officer
34, chemin des Colombetise David MALEK
1211 Geneva 29, Switreriend

Telsphone No. (41-22) 338.83.38

Form PCTAB/304 (July 1888)
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SCHERING

Schering AG

E: Andreas.Broesamie@Schering.d
e

Dr. Andreas Brosamie T. +48.30.488- 11532

Corporate Patents +40.30.468- 1111
F. +49.30.488- 12058

From (Name, Dept.)

Eupean Patent Office

Berlin T: 030 258010

Alin: Mr. A. Geler _F:_030 25901-843

To (Naime, Dept) . “ZNoof Pages 1

intornational Patent Application No. PCT/EP01/12008
Our Ref: 5187T0AWOM1XX00-P

Date 2003-01-08

The applicant herewith informs that the Intemational Preliminary Examination Report shall be prepared on the
basis of the second written opinion of October 30, 2002.

SCHERING AKTIENGESELLSCHAFT

;’(-&-a %m\

Postal addrens:
Schering AG

D-13342 Beriin,

For visltory:

MOllpraty. 178, Beriin-Alitle
wanw scharing.de

Exncutive bosrd:
Hubsartis Erlen (Chalrman)
Kaus Pohie (Vice-Chelrman)
Ulrich Kisiiin

Lutz Lingnau

Jarg Splekerkdtier (Deputy)
Glnter Slock

Chainman of tha suparvisory boand:
Glussppe Viia

Regielered past: Berin
register:
AG Chastotisnburg 83 HRB 283

Commaerzhank AQ, Bariin

Accl No. 108700800, Bank No, 100 400 00
ING BHF-Bank AG, Bariin

Acct No. T0045224, Bank Mo. 100 202 00
Deutsche Bank AQ, Berlin

Accl No. 2415008, Bank No. 100 700 00
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Telefax de Schering AG a la Oficina Europea de Patentes de fecha
8.01.2003
Solicitud de patente internacional No. PCT/EP01/12006

Nuestra referencia: 51870AWOM1XX00-P

El solicitante informa por la presente, que el Informe de Examen
Preliminar Internacional deberi ser preparado sobre la base de

la segunda opinién escrita del 230 de octubre de 2002.



| |
Dérries
Frank-Molnia
patents « trademarks o uesnons & Pohiman

Madl Postfach 22 16 61, D - B0S505 MGnchen « Visiors Telftstrasse 13, D - 60538 MOnchen

Phone 449 89 210296 0 » Fax +4989 210296 33 « infofdf-mp.com « www.dl-mp.0om
Europcan Patent Office
Erhardtstrasse 27
8033} Munich

Scptember 19, 2002
Official Ref.: PCT/EP01/12006
Title: Use of Antiprogestins for the Induction of Apoptosis in a Cell
Applicant: Schering AG
" OurRef: SCH10086PCT

Response to PCT Written Opinion mailed 27 August 2002

Applicant would like to provide the following comments in response to the Written Opinion
of 27 August 2002:

The Written Opinion (ftem V) states that the invention, ot least as defined in somc of the

claims, does not appear 1o be novel or inventive in view of documents cited in the
Intemnational Search Report.

The Intemational Scarch Report mailed on 26 March 2002 cited one “X™ document, DE 197

06 061 A ("DI™). DI is stated as relevant for all claims 1-12. The search report refers to

page 3, line 30, page 4, lines 56-57 and cleim 1 of D1. Claim | is directed to

17a~flouroalkylsteroids having a general formula I, eand the specific

compound  11B-(4-acetylphenyl)-17p-hydroxy-17a-(1,1,2,2,2-pentafluoroethyl)-estra-4,9-
H. Ulrich Dirries » Dr. Sc. Nat., Dipl.-Biol., Petentanwat, European Patent & Trademark Attorney

David Moinia « M.S. Bec. Eny., mmmnmm US. Patert Agent
Sarira Pohiman « 8.5. Biglogy, U.S. Potent Attorney, Solicitor (England & Wales)

)5S



\ df-mp -2.
patents « trademaris « designs

dien-3-one is mentioned in a list on page 3, line 30. Page 4, lincs 56-57 states that the
invention compounds may be suitable for treating hormonc-dcpendent cancers, among several
other indications. The predominant indication is contraception and post-coital fertility control
(see page 4, lines 47-51). Other mentioned indications are treating hormonal abnormalitics,
inducing menstroation or childbirth, hormone-replacement therapy and treating dysmenorrhea
and endometriosis (page 4, lines 52-57). There is no mention or suggestion in the application
at all that either the compounds of the general formula or any of the specific compounds listed
in D1 could play any role in inducing apoptosis in a cell or be used for treating a type of
cancer where an indieator of high risk is an increased amount of tumor cells in the S-phase of
the cell cycle.  Moreover, there is no disclosure or suggestion to employ the specific
compound  118-{4-accrylphenyl)-17p-hydroxy-17a~(11,2.2 2-pentafluorocthyl)-estra-4,5-
dien-3-one for these purposes. The application for the first time shows that 11f-(4-
acetylphenyl)-17B-hydroxy-17a~(1,1,2,2,2-pentafluoroethyl)-estra-4,9-dien-3-one  induces
apoptosis and moreover, provides strong cvidence in standard animal models that 11p-(4-
acetylphenyl)-178-hydroxy-17a-(1,1,2,2,2-pentafiuorocthyl)-estra4,9-dien-3-one  may be
uscd for the claimed purposes.  Thus, the subject matter of the independent claims 1, 8 and 10
would be novel and inventive in view of D1, and accordingly, the remaining dependeat claims
would also involve novel and inventive subject matter.  'We would like to point out that DI
has besically already becn cited and discussed in the application, since WO 98/34947 s
discussed on page 3, lines 5-8 of the application. WO 98/34047 chaims priority from D1 and
contains the same disclosure. -

/556
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SCHERING AG - Corporate Patents
A la Oficina Europea de Patentes
Solicitud Internacional No. PCT/EP01/12006
Nuestra referencia: 51870AWOM1XX00+P
Respuesta a la Opinién Escrita enviada el 27-08-2000
Por la presente el solicitante quisiera proveer los sigquientes
comentarios en respuesta a la Opinién Escrita del 27 de agosto
de 2002:
La Opinién Escrita (ftem V) establece que el invento, al menos
tal como estf definido en algunas de lae reivindicaciones,
aparenta no ser nuevo © no tener actividad inventiva en vista de
documentos citados en el Informe de Blsqueda Internacional.
El Informe de Bfisqueda Intermacional enviado el 26 de marzo de
2002 c¢it6 un documento "X¥, DE 197 06 061 A (*D1*). D1 es
considerado como relevante para todas las reivindicaciones 1-12,
El informe de biisqueda se refiere a la pégina 3, linea 30,
pdgina 4, 1lineas ©56-57 y reivindicacién 1 de Dl. 1la
reivindicacién 1 se refiere a 1l7alfa fluoroalquilestercides de
fé6rmula general I Yy el compuesto especifico 1llbeta-(4-
acetilfenil) -17beta-hidroxi-17alfa(1,1,2,2,2-
pentafluoroetil)estra-4,9-dien-3-ona estd mencionado en una
lista en la p&gina 3, linea 30. En la p&gina 4, lineas 56-57 se
declara que los compuestos de acuerdo con la invencién pueden
ger aptos para tratar cénceres hormona-dependientes, entre
muchas otras indicaciones. lLa indicaci6n predominante es la
contracepcién y el control post-coital de la fertilidad (véase

pidgina 4, lineas 47-51). Otras indicaciones mencionadas son el



5

tratamiento de anormalidades hormonales, induccién de 1la
menstruacién o del parto, teraplae de reemplazo hormonal y el
tratamiento de la dismenorrea y la endometriosis (pagina 4,
lineas 52-57). No hay mencién o sugerencia alguna en 1la
solicitud de que los compuestos de la férmula general o alguno
de los compuestos especificos enumerados en D1 pudieran jugar
algin papel en la induccién de la apoptosis en una célula o ser
usado para tratar un tipo de céncer en el que un indicador de
alto riesgo es una cantidad elevada de células tumorales en la
fase S del ciclo celular. Mis afn, no hay descripcién o
sugerencia de emplear el compuesto especifico, 1llbeta-(4-
acetilfenil) -17beta-hidroxi-17alfa-(1,1,2,2,2-pentafluorcetil) -
estra-4,9-dien-3-ona para estos propésitos. La solicitud muestra
por primera vez dque 1llbeta-(4-acetilfenil)-17beta-hidroxi-
17alfa-(1,1,2,2,2-pentafluoroetil) -estra-4,9-dlen-3-ona puede
ser usado para los propbsitoe reivindicados. Por lo tanto, el
ocbjeto inventivo de las reivindicaciones independientes 1, 8 y
10 seria nuevo y tendrfa altura inventiva frente a D1, y, en
consecuencia, las restantes reivindicaciones dependientes
también contendrian un objeto nuevo e inventivo. Nos gustarfa
remarcar que D1 b&sicamente ya ha sido citado y discutido en la
golicitud, debido a que WO 98/34947 es discutido en la p&gina 3,
lineas 5-8 de la solicitud. WO 98/34947 reivindica la prioridad
de D1 y contiene la misma descripcién.

En vista de los argumentes precedentes, BsBe 8olicita por la
presente un Informe de Examen Preliminar Internacional

detallado.
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SCHERING

Schering AG
EUROPAISCHES PATENTAMT Corporate Patents
ERHARDTSTRASSE 27 L Pgs- "2] Far [ (ot Cop gy
D-80298 MUNCHEN
Your RatL Youw lots dated Our Ral. (pisnse indicale whan replying) Toeptone: 48051151 Date

ab-ku T  sma-emuee | 2002-00-24

International Patent Application No. PCT/EP04/12006 — -
Our Ref: 51870AWOMDO00P =~ -
Re to the PCT Wiitten Opinion mailed on ust 27 2

The applicant would like o provide the following comments in response torthe Wiittsn Opinicn of
27. August 2002:

The Written-Opinion (Item V) states that the inva;ltion. at least as defined in some of the claims,
does not appear to be novel or inventive in view of documents cited in the Intemational Search
Report.

The Intemational Search Report mailed on March 26, 2002 cited one "X" document, DE 197 06
081 A ("D1"). D1 is stated as relevant for all claims 1 — 12. The search report refers to page 3, line
30, page 4, lines 56 — 57 and claim 1 of D1. Claim 1 is directed to 17a-flourcalkyisteroids having a
general formula | and the specific compound 118-(4-acetyiphenyl)-178-hydroxy-17a (1,1,2,2,2-
pentafluoroethyl)-estra-4,9-dien-3-one is mentioned in a list on page 3, line 30. Page 4, lines 56 —
57 states that the invention compounds may be suitable for treating hormone-dependent cancers,
among several other indications. The predominant indication is contraception and post-coital
fertility control (see page 4, lines 47 — 51). Other mentioned indications are treating hormonal
abnormalities, iInducing menstruation or childbirth, hormone-replacement therapy and treating
dysmenomrhea and endometriosis (page 4, fines 52 — 57). There is no mention or suggestion in the
application at all that either the compounds of the general formula or any of the specific
compounds listed in D1 could play any role in inducing apoptosis in a cefl or be used for treating a
type of cancer where an indicator of high risk is an increased amount of tumor celis in the S-phase
of the cell cycle. Moreover, there is no disclosure or suggestion to employ the specific compound
118-(4-acetylphenyl)-178-hydroxy-17a<1,1,2,2,2-pentafluoroethyl)-estra-4,9-dien-3-one for these
purposes. The application for the first time shows that 110~(4-acetyiphenyl)-178-hydroxy-17a-

““mnmumm-ﬁﬁ:mm1n-ﬂum-m-mm
Exptative board: Hubarius Erian (Chalnan), Kimus Pohle (Vios-Chainman], Uliich Koatin, Lute Lingnass, Jirg Opisherkaier (Duputy). Gltnier Siock « Ciagimren of the msservisory bosnd:

- Giusappe Vita - Registared nest: Beriin - Trade register: AG Chartotinburg #3 HRB 283 - Conmarabank AG, Seriin, Azzount No. 108700800, Bank grelix No. 100 400 00 - BHF-Bank AQ,

Surfin, Accourt No. 70046224, Bank praix No. 100 202 00 - Deutsche Bunk AG. Barlin, Accoart New. 2416008, Bank prolix No. 100 700 00



SCHERING

Adtiress Qur Raf. Dain . Fape

EPA/51870A ab-ku 200249-24 ’ 2

(1,1,2,2,2-pentafiuoroethyl)-estra-4,8-dien-3-one may be used for the claimed purposes. Thus, the
subject matter of the independent daims 1, 8 and 10 would be novel and inventive in view of D1,
and accordingly, the remaining dependent claims would also involve novel and inventive subject
matter. We would like to point out that D1 has basically already been cited and discussed in the
application, since WO 88/34847 is discussed on page 3, lines 5 - 8 of the application. WO
08/34947 claims priority from D1 and contains the same disclosure.

In view of the arguments above, a detailed International Preliminary Examination Report is hereby
requested.

] - -

- o -
SCHERING AKTIENGESELLSCHAFT

V. '

/ - Bess ¢,

Dr. Brosanjle - Kurilia - - o
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UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

March 04, 2002
g4 . By
-{‘;“;‘... THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM 3%:1
by THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK i
2% OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT B
¥ APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A "
B FILING DATE UNDER 35 USC 111. =
L APPLICATION NUMBER: 60/240,991 N

FILING DATE: October 18, 2000

By Authority of the
COMMISSIONER OF PATENTS AND TRADEMARKS

AR NS

M. LEE
Certifying Officer




@

OAXNDYT " ThRGEOMRaOA

L]

Jc772 U.B. PTO '
IR
16/18/00
PROVISIONAL APPLICATION COVER SHEET

This is & requast for filing a PROVISIONAL APPLICATION under 37 CFR 1.53(c).
Docket Number  SCH-1785-V1 &

PTO

8.
0951

ciié
0

) aal

INVENTOR(s)APPLICANT(s) v =

LAST NAME PIRST NAME mm RESIDENCE (CITY AND EITHER STATE O FOREIIN COUNTRY)

HOFFMANN Jenn Muchlenbeck, Germany

O Additional inventors are named on separately numbered sheets attached herato.

TITLE OF THE INVENTION (380 CHARACTERS MAX)
USE OF ANTIPROGESTINS FOR THE INDUCTION OF APOPTOSIS IN A CELL

CORRESPONDENCE ADDRESS

MILLEN, WHITE, ZELANO & BRANIGAN, P.C.
2200 Clarendon Blvd., Suite 1400
Phone: (703) 243-6333 Arlington, Virginia 22201 Fmx: (703) 243-6410

ENCLOSED APPLICATION PARTS
Abstrect O Small Entity Statement
Specification  Number of Pages: 19 Langusge:
Claims Number of Pages: ) 0O  Other (specify):
Drawing(s)  Nxmber of Sheets: 11

METHOD OF PAYMENT
A check or maney order is enclosed to cover the Provisional Filing Fees

PROVISIONAL

O The Commissioner is hercby authorized to charge filing fees and credit sy mm
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USE OF ANTIPROGESTINS FOR THE INDUCTION OF
APOPTOSIS IN A CELL

Field of the I .
The present invention relates to the use of antiprogestins for the induction of apoptosis in
a cell. In particular, the invention relates to use of the antiprogestin 11p-(4-acetylphenyl)-
17p-hydroxy-17a-(1,1,2,2,2-pentafluoroctityl)-estra-4, 9-dien-3-one or a pharmaceutically
acceptable derivative or analogue thereof for the induction of apoptosis in a cell. The
present invention further provides a use of antiprogestins for the preparation of a
medicament for the treatment of a type of cancer, such es breast cancer, wherein an
indicator of high risk is an increased amount of tumor cells in the S-phase of the cell

cycle.

Backeround of the Invention

Antiprogestins represent a rclatively new and promising class of therapeutic agents that
could have significant impact on the treatment of hormone-dependent tumors and other
discases. Although antiprogestins were originally created with regard to medicinal non-
surgical termination of pregnancy, certain antiprogestins have gained considerable
importance, ¢.g., in the endocrinc therapy of thoae breast cancers which possess receptors
for progesterone (T. Maudelonde et al., in: J.G.M. Klijn et al., Hormonal Manipulation of
Cancer: Peptides, Growth Factors and New (Antl) Steroldal Agents, Raven Press, New
York, 1987, pp. 55-59).

This new strategy in endocrine therapy is based on the antitumor activity of antiprogestins
in progesterone receptor positive human breast cancer cell lines in vitro and in several
hormone-dependent mammeary tumnors of the mouse and rat in vivo. In particular, the
antiturnor mechanism of the antiprogestins onapristone and mifepristone (RU 486) has
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already been investigated using the hormone-dependent MXT mammary tumor model of
the mouse as well as the DMBA- and the NMU-induced mammary tumor models of the
rat (M. R. Schneider et al, Ewr. J. Cancer Clin. Oncol., Vol. 25, No. 4, pp. 691-701, 1589,
H. Michna et al., Breast Cancer Research and Trearment 14:275-288, 1989; H. Michna, J.
Steroid Biochem. Vol. 34, Nos 1-6, pp. 447-453, 1989). However, duc to low activity and
adverse side effects involved with e.g. mifepristonc this compound could not be
recommended as a single agent in the management of breast cancer (D. Perrault et al., /.
Clin. Oncol. 1996 Oct, 14(10), pp-2709-2712). Furthermore, mifepristone exhibits strong
antiglucocorticoid side effects (cf. L.M. Kettel et al., Fertil. Steril. 1991 Sep, 56(3), pp.
402-407; X. Bertagna, Pyychoneuraendocrinology 1997; 22 Suppl. 1, pp. 51-35).

The determination of the percentage of tumor cells in the respective phases of the cell
cycle can be performed by the powerful DNA flow cytometry method (cf. G. M. Clark et
al., N. Engl. J. Med. 320, 1989, March, pp.627-633; L. G. Dresaler et al., Cancer 61(3),
1988, pp. 420-427 and literature cited therein). It has thus been shown that the stages of
the ccll cycle of a tumor cell, and specifically, the number of tumor cells in certain stages
of the cycle, may be an important clinical predictor of disease progression and success of
therapy. The number of cells in the S-phase of the cell cycle are particularly important in
this regard.

EP 0 495 825 B1 discloses the use of antiprogestins (competitive progestcrone
antagonists) for the production of medicaments for the treatment of mammary carcinomas
having an increased content of tumor cells in the S-phase of the cell cycle, which is
considered to be a high risk factor. This is based on the observation that antiprogesting are
capable of blocking the progression of tumor cells in the GoG;-phasc of the cell cycle
resulting in a substantial decrease of tumor cells in the S-phase. This effect was however
not observed with the standard breast cancer therapy tamoxifen, estrogen therapy or
ovariectomy. The antiprogestins tested in EP 0 495 825 B1 are 11p-[4-N,N-

dimethylamino)-phenyl]-17a-hydroxy-17p<(3-hydroxypropyl)-13a-methyl-4,9(10)-
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gonadien-3-one and 1 1p-(4-acetylphenyl)-17p-hydroxy-17a-(prop-1-inyl)-4,9(10)-
estradien-3-one.

17a-fluoroalkylstaroids having strong antiprogestin activity as well as methods for
producing them are described in WO 98/34947. WO 98/34947 does not discuss or
investigate the role that the 17o-fluoroalkylsteroids disclosed therein may play in cell

apoptosis or cell cycle arrest.

Given the potential value of agents that induce apoptosis in cells, e.g., in the case of tumor
celis, by blocking progression in the GyG;-phase, it is desimble to identify further agents,
c.g., antiprogestins, having this specific mechanism of action. Such agents would have
potential application in treating and preventing certain types of cancer, such as breast
cancer, wherein an indicator of high risk is an increased amount of tumor cells in the S-
phase of the cell cycle.

Obj f the ] .
It is thus an object of the present invention to further investigate the mode of action of
antiprogestins in inhibiting hormone-dependent discases such as breast cancer and to
provide a method for the targeted induction of apoptosis in cells.

Surprisingly, the inventors have discovered that the antiprogestin 11p-(4-acetylphenyl)-
17B-hydroxy-17a-{1,1,2,2,2-pentaflucroethyl)-cstra-4,9-dien-3-one (ora
pharmaceutically acceptable derivative or analogue thereof) may be used for the induction
of apoptosis in a cell.

Summary of the Invention

The present invention is based on the uncxpected observation that the antiprogestin 115-
(4-acetylphenyl)-17p-hydroxy-17a-(1,1,2,2,2-pentafluorocthyl)-cstra-4,9-dien-3-one
(hereinafter referred to as “antiprogestin (I)") induces apoptosis and cell death in the
tumor cells of standard breast cancer tumor models. It was found that antiprogestin (1) is
capable of inducing apoptosis in cells via the initiation of terminal differentiation.

/65~
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Thus, the present invention provides the use of antiprogestin (T) or a pharmaceutically
acceptable derivative or analogue thereof for the preparation of a medicament for the
induction of apoptosis in a cell, Preferably, the induction of apoptosis is caused by the
initiation of terminal differentiation. The cell is preferably a mammalian cell, more
preferably a human cell and most preferably a tumor cell, wherein the tumor is preferably
breast cancer.

Another aspect of the present invention is the use of antiprogestin (T) or a
pharmaceutically acceptable derivative or analogue thereof for the preparation of a
medicament for the treatrnent of types of cancer wherein an indicator of high risk is an
increased amount of tumar cells in the S-phase of the cell cycle.

A further aspect of the present invention is the use of antiprogestin (I) or a
pharmaceutically acceptable derivative or analogue thercof for the induction of apoptosis
in a cell in vitro. Preferably, the cell is a mammalian cell, more preferably a human cell
and most preferably a tumor cell, wherein the tumor is preferably breast cancer.

Another aspect of the present invention is a method of inducing apoptosis in a cell by
administering an effective amount of antiprogestin (I) to the cell. This method may be
applied in vitro or in vivo. Preferably, the cell is a mammalian cell, more preferably a
human cell and maost preferably a tumor cell, wherein the tumor is preferably breast
cancer.

Duetotheabilitytoinduoecefllpoptosisthe antiprogestin (I) or a pharmaceutically

acceptable derivative or analoguc thereof may be used for the treatment of certain types of

cancer, such as breast cancer, wherein an indicator of high risk is an increased amount of
tumor cells in the S-phase of the cell cycle. Other types of cancer or hormone-dependent
discascs that may be affected and treatad by antiprogestin (I) due to its ability to induce
cell apoptosis may include, e.g., breast cancer, ovarian cancer, endometrial cancer,
myeloma, anovulatory infertility, meningoma, i.e. diseases which substantially originate

786
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or are influenced by the presence of hormone receptors and/or hormone-dependent
pathways.

Bricf Description of the Figures
Figure 1 shows the tumor growth inhibiting effect as a result of the induction of apoptosis

by antiprogestin (I) in a dose-response study in the DMBA-induced mammary carcinoma
of the mat, compared with a control, the entiprogestin onapristone as well as ovariectomy.
The study was performed with 0.5, 2.0, 5.0 and 10.0 mg/kg s.c. daily doses of
antiprogestin (I).

Figure 2 shows the tumor growth inhibiting effect as a result of the induction of apoptosis
by antiprogestin () in the NMU-induced mammary carcinoma of the rat, compared with a
control and ovariectomy. The study was performed with 0.5 and 1.0 mg/kg s.c. daily
doses of antiprogestin (T).

Figure 3 shows the induction of apoptosis and thus the tumor growth inhibiting effect of
antiprogestin (I) in a 10 mg/kg s.c. dose on xenotransplanted human T47D tumors in scid
mice, compared to a control and ovariectomy.

Figure 4 demonstrates the induction of apoptosis and thus the tumnor growth inhibiting
cffect of a 10 mg/kg s.c. dose of antiprogestin (I} in the MCF-7 human breast cancer
model in acid mice, compared to a control and ovariectomy.

Figures SA to 5F show histological data rclating to the induction of apoptosis in the
NMU-induced breast cancer model in rat (cf. Example 5). In perticular, figure SA shows
that humors treated with antiprogestin (I) display ductal and acinous formations, usually
filled with secretory material, compared to the control (figure 5B). Figure 5C shows
untreated NMU-induced breast cancer tissue with high PCNA (proliferating cell nuclear
antigen) immunoreactivity as compared to NMU-induced breast cancer tissue treated with
antiprogestin (T) (figure SD), which exhibits low PCNA immunoreactivity. Figure SE
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shows the appearance of apoplosis in antiprogestin (I)-treated NMU-induced breast cancer
tissue, compared to the control (figure SE).

Figure 6 demonstrates the tumor growth inhibiting effect of antiprogestin (T) in the T47D
breast cancer cell line (stimulated by estradiol) with an effective threshold concentration
of 10? to 10°® mol/l, compared with the antiprogestin onspristone and the pure
antiestrogen 11p-fluoro-Ta-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoropentylthic)-
propylamino}-pentyl}-estra-1,3,5(10)-trien-3,17B-diol (WO 98/07740).

L ) - L]
ed Lescnption o yenhion

-t LIH

Antiprogestin () — 11p-(4-acetylphenyl)-17p-hydroxy-17a<(1,1,2,2,2-pentafluorocthyl)-
estra-4,9-dien-3-one — is represented below by formula (I):

CH,00C

Antiprogestin (T) (or a pharmaceutically acceptable derivative or analogue thereof) isa
valuable pharmaceutical agent having strong entiprogestin activity. Antiprogestin (T) can
be used according to the present invention for the induction of apoptosis in cells.

The term “antiprogestin” in the context of the present invention is intended to primarily

comprise all compounds being capable of competitively inhibiting progesterone receptors.

/6%
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However, it should also emcompass compourds capable of inhibiting the biosynthesis of
progestins,

Pharmaceutically acceptable derivatives or analogues of antiprogestin (I) in the context of
the present invention may include, for example, any one of the inventive compounds
disclosed in WO 98/34947.

The studies performed in the context of the present invention show the potent tumor-
inhibiting properties of the antiprogestin (1) in a variety of hormone-dependent tumor
models (see Exammples 1 to 6). It is further demonstrated that the tumor inhibiting activity
of antiprogestin (I) as 2 result of the induction of apoptosis is stronger than conventional
anti-tumor agents, such as, the antiestrogen tamoxifen. The treatment of breast cancer
using the antiprogestin (1) accaording to the present invention is even superior to
ovariectomy.

Application of entiprogestin (I) in the various tumor models as demonstrated below in the
Examples revealed an accumulation of tumor cells in the GoG, phase of the cell cycle
together with a significant and biologically relevant reduction in the number of cells in the
S and G;M phase of the cell cycle. These results indicate an induction of differentation.
Differentiation-specific G; arrest has already been proposed earlier for other stem cell
systems (sce J.J. Wille Jr., Cancer Res. 1982, 42(12):5139-46; R.E. Scott, J. Cell. Biol.
1982, 94(2):400-405).

The experimental results obtained in the various tumor models revealed that treatment
with antiprogestin (T) seems to trigger differentiation of the mitotically active polygonal
tumor cells towards glandular structures and acini with a massive sequestering of
secretory products, as well as towards spindle-shaped nscrobiotic subpopulations (see
Example 5 and in particular figures 5A and 5B). Whereas tumor size, mitotic index and
the grade of malignancy decreased distinctly, the volume fraction of glandular structures
in the tumors as well as the appearance of apoptosis increased 3-fold compared to the
controls (see Example 5, figures 5E and 5F).
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Without limitation to any theory, these results indicate that the main mechanism of the
antitumor action of antiprogestin (T) in the tested models is a direct progesterone-receptor-
mediated antiproliferative effect at the level of the tumor cells, via the induction of
termina! differentiation associated with terminal cell death. In this manner, antiprogestin
(I) appears to be capable of eliminating the intrinsic block in terminal differentiation
inherent in malignant tumor cells in progesterone receptor-positive tumors. This
antiproliferative effect of antiprogestin (T) seems to be dissociated from the antihormone
(antiprogestional) activity of antiprogestin (7).

Agents such as antiprogestin (I) that induce apoptosis in cells, for example, in the case of
tumor cells, by blocking progression in the GyGy-phase, have potential applications for
treating and preventing numerous conditions. Such agents, including antiprogestin (),
may be used for treating those cancers where an indicator of high risk is an increased
amount of tumor cells in the S-phase of the ccll cycle, such as in breast cancer.

Thus one aspect of the present invention is the use of antiprogestin (I) or a
pharmaceutically acceptable derivative or analogue thereof for preparation of a
medicament for the induction of apoptosis in a ccll. In a preferred embodiment, the use of
antiprogestin (T) or a pharmaceutically acceptable derivative or analogue thereof relates to
a medicament for the induction of apoptosis in a tumor cell, preferably a breast tumor cell,
in @ human. Such medicament could be bencficial in the treatment of hormone-dependent
diseases such as breast cancer, wherein an indicator of high risk is an increased amount of
tumor cclls in the S-phase of the cell cycle.

The manufacture of the medicaments may be performed according to methods known in
the art. Commonly known and used adjuvants as well as further suitable carriers or
diluents may be used. Suitable carriers and adjuvants may be such as recommended for
pharmacy, cosmetics and related fields in: Ullmann s Encyclopedia of Technical
Chemistry, Vol. 4, (1953), pp. 1-39; Journal of Pharmaceutical Sciencey, Vol. 52 (1963),
p. 918{F. H.v.Czetsch-Lindenwald, “Hilfustoffe fiir Pharmazie und angrenzende Gebiete™;
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Pharm. Ind. 2, 1961, p.72E; Dr. H.P. Fiedler, Lexikon der Hilfsstoffe fir Pharmazie,
Kosmetik und angrenzende Gebiete, Cantor KG, Aulendorf in Wilrttemberg, 1971.

Antiprogestins suitable for the purposes of the present invention, preferably antiprogestin
() or a pharmaceutically acceptable derivative or analogue thereof, can be incorporated
into pharmaceutical compositions according to known methods of preparing galenics for
oral or parenteral, ¢.g., intraperitoneal, intramuscular, subcutaneous or percutaneous
application. They can also be implanted into tissue. Implants can comprise as inert
materials e.g. biologically degradable polymers or synthetic silicones such as e.g. silicone
rubber.

They can be administered in the form of tablets, pills, dragees, gel capsules, gramules,
suppositories, implants, injectable sterile aqueous or oily solutions, suspensions or
emulsions, ointments, creams, gels or by intravaginal (e.g., vaginal rings) or intrauterine
systems (e.g., disphragms, loops).

For the preparation of a medicament for oral administration, the antiprogestins suitable for
the purposes of the present invention as defined above can be admixed with commonly
known and used adjuvants and carriers such as for example, gumn arabic, taleum, starch,
sugars such as, ¢.g., mannitose, methyl cellulose, lactose, gelatin, surfacc-active agents,
magnesium stearate, aqueous or non-aqucous excipients, paraffin derivatives, cross-
linking agents, dispersants, emulsifiers, lubricants, conserving agents and flavoring agents
(e.g., ethereal cils). In a pharmaceutical composition, the antiprogestin may be dispersed
in a microparticle, e.g. a nanoparticulate, composition.

In order to further enhance the bioavailshility of the active agent, the antiprogestins
suitable for the purposes of the present invention as defined above can also be formulated
as cyclodextrin clathrates by reacting them with a-, B- or y-cyclodextrines or derivatives
thereof according to the method as disclosed in PCT/EP95/02656.

For parenteral administration the antiprogestins suitable for the purposes of the present
invention as defined above can be dissolved or suspended in a physiologically acceptable
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diluent, such as, e.g., oils with or without solubilizers, surface-active agents, dispersants or
emulsifiers. As oils for example and without limitation, olive oil, peanut oil, cottonseed
oil, soybean oil, castor oil and sesame 0il may be used.

The amount to be edministered (i.c., a “pharmaceutically effective amount™) varies within
a broad range and depends on the condition to be treated and the mode of administration.
It can cover any amount efficient for the intended treatment. Determining a
“pharmaceutically effective amount” is within the purview of the person skilled in the art.

One unit dose may represent about 0.1 to 100 mg active agent(s). For administration to
humans, the duily dose of the active agent(s) is about 0.1 to 400 mg, preferably 10 to 100
mg, most preferably 50 mg.

The medicaments can also be administered via a depot injection or an implant preparation,
optionally for sustained delivery of the active agent(s).

The preferred mode of administration is oral administration. The antiprogestins for use
according to the invention, and in particular, antiprogestin (T) are particularly suitable for
oral administration.

According to all aspects of the present invention it is also possible to combine at least one
antiprogestin as defined above, in particular antiprogestin (T} or & pharmaceutically
acceptable derivative or analogue thereof, with at least one antiestrogen, because many
hormone-dependent diseases, in particular breast cancer, exhibit not only progesterone
receptors, but also estrogen receptors. The antiestrogen may be administered either
simultaneously with or sequentially to the antiprogestin, and in particular with/to
antiprogestin (T) or & pharmaceutically acceptable derivative or analogue thereof. The
amount of antiprogestin and antiestrogen may be equal or one component may be more
predominant than the other, such as in an antiprogestin:antiestrogen ratio of 1:50 to 50:1,
preferably 1:30 to 30:1, and most preferably 1:15 to 15:1.
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Examples of suitable antiestrogens for use according to the invention are non-steroidal
antiestrogens, such as tamoxifen and nafoxidine es well as raloxifen, faslodex and EM800.
Examples of steroidal antiestrogens include those disclosed in EP 0 348 341 A and those
disclosed in WO 98/07740, in particular, 11p-flouro-7a-{S-[N-methyl-N-3-(4,4,5,5,5-
pentaflouropentylthio-propylamino]-peatyl}-estra-1,3,5(10)-trien-3,17p-diol, or those
disclosed in WO 99/33855, in particuler 11p-flouro-7a-{5-[methyl<(7,7.8,8,9,9,10,10,10-
nonafluoro-decyl)-amino]-pentyl}-estra-1,3,5(10)-trien-3,17p-diol or pharmaceutically
acceptable derivatives or analogues thereof. Aromatase inhibitors having an antiestrogen
effect, such as those disclosed on pages 7 to 8 of EP 0 495 825 B1 may also be used as
anticstrogens.

Another aspect of the present invention is the use of antiprogestin ( ora
pharmaceutically acceptable devivative or analogue thereof for the preparation of a
medicament for the treatment of a type of cancer wherein an indicator of high risk is an
increased amount of tumor cells in the S-phase of the cell cycle. The number of tumor
cells in the S-phase may be determined by DNA flow cytometry as described in Dressler
et al., “DNA Flow Cytometry and Prognostic Factors in 1331 Frozen Breast Cancer
Specimens,” Cancer, Vol. 61(3), 1988, pp. 420-427: see also McGuire & Dressler,
“Emerging Impact of Flow Cytometry in Predicting Recurrence and Survival in Breast
Cancer Patients,” JNC/, Vol. 75(3), 1985, pp. 405-409. A high risk amount of amor celly
in the S-phase indicates = particularly suitable candidate for the usc according to the
invention. In the case of antiprogestin (), the advantage arises from both the potent anti-
tumor effect, as evidenced by the standard anima] models (see Examples 1 to 4), and the
mechanism of action of this agent of inducing apoptosis (see in particular Example 5) and
cell cycle arrest.

In an altemative aspect the present invention provides a method for inducing apoptosis in
a cell. The cell is preferably @ mammalian cell and most preferably a human cell, and the
method may be applicd in vitro or in vivo. Preferably, apoptosis is induced via the
mechanism of initiating terminal differentiation, for example, by the administration of
antiprogestin (I) or & pharmaceutically acccptable derivative or analogue thereof. In the
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method, an effective amount of antiprogestin (I) or a pharmaceutically acceptable
derivative or analogue thereof may be applied to the oells in question. For example in the
T47D breast cancer cell line, whose growth is stimulated by the administration of
estradiol, antiprogestin (I) induced a complete inhibition of cell growth with an effective
threshold concentration of between 10® and 10 mol (sec Example 6 and figure 6), This is
especially surprising as the known antiprogestin onapristone has no reducing effect on cell
growth in this tumor model. Thus, antiprogestin (I) is superior with regard to potency and
cfficacy to other antiprogestins such as onepristone and to antiestrogens such as tamoxifen
and even to pure antiestrogens such as 11p-fluoro-7o-{5-[N-methyl-N-3-(4,4,5,5,5-
pentafluoropentylthio)-propylamino)-pentyl}-estra-1,3,5(10)-trien-3,178-diol (WO
98/07740).

The role of antiprogestin (T) in the induction of apoptosis in the cell indicates that this
antiprogestin (or a pharmaceutically acceptable derivative or analogue thereof) may be
useful in a host of conditions, particularly hormone-dependent conditions, where
induction of apoptosis is particularly desired. Specifically, it may be used in the treatment
of such diseases as breast cancer, ovarian cancer, endometrial cancer, myeloma,
anovulatory infertility, meningoma, i.e., diseases which substantially originate or are
influenced by the presence of hormone receptors and/or hormone-dependent pathways.
Antiprogestins, such as antiprogestin (I), may thus be further used for the preparation of
medicaments for inducing apoptosis or cell death for the treatment of hormone-dependent
discases as already described above.

The invention is further illustrated in the examples. The following examples are not to be
understood as a limitation.
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Materials and Methods:

Immature female Sprague-Dawicy rats (49 - 51 days old; 10 animals/group) were used in
this study. Mammary tumors were induced by a single oral administration of 10 mg 7,12-
dimethylbenz{a]anthracene (DMBA, Serva/Heidelberg). Rats with at least one established
tumor with a size of more than 150 mmZ were treated for 4 weeks by: 1) solvent control,
2) ovariectomy at treatment start, 3) antiprogestin (f), 0,5 mg/kg s.c., 4) antiprogestin (T), 2
mg/kg s.c., 5) antiprogestin (T), 5 mg/kg s.c., 6) entiprogestin (T), 10 mg/kg s.c., and 7)
onapristone, 5 mg/kg, s.c., daily. As a parameter for growth inhibition the change of tumor
erea (in % with respect to initial tomor size) determined by weekly caliper measurements
was used. For statistical analysis of intergroup differcnces of mean values the Kruskal-
Wallis-test was used. For a further description and evaluation of the DMBA prevention
model, see R.G. Metha, Evwropean Journal of Cancer 36 (2000), pp. 1275-1282,

Results:

In intact control animals, progressive tumor growth was observed, whereas ovariectomy
caused a considerable tumor regression in 90% of the animals. Treatment with
antiprogestin (I) et doses of or above 2 mg/kg resulted in a significant induction of
apoptosis resulting in inhibition of tumor growth compared with the control (see fig. 2).
There was a clear dose-response relationship. Whereas treatment with 0.5 mg/kg
antiprogestin (I) did not significantly prevent the tumor from growing, at 2 mg/kg
maximal induction of apoptosis and thus growth inhibition was observed. In this group a
complete tumor regression was scen in 50% of the rats. The effect of the highest dose of
antiprogestin (T) tested in this experiment (10 mg/kg), was comparable to that of 2 mg/kp.
Onapristone (5 mg/kg, s.c.) was distinctly less effective than antiprogestin (1) at
comparable doses.
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Conclusion:

In the DMBA-induced mammary tumor model in the rat, antiprogestin (T) strongly
induced apoptosis in the tumor cells and thus completely suppressed the tumor growth in
intact animals. It was found that 2 mg/kg antiprogestin () has a maximal apoptotic effect
on tumor cells. Antiprogestin (T) was distinctly superior to onapristone regarding the
inhibition of tumor growth.

Tumors were induced by a single intravenous injection of NMU (nitrosomethylurea, 50
mg/kg) in female Sprague-Dawley rats (obtained from Tierzucht Schonwalde, age 50-55
days). Starting 10 days later, rats with at least one established tumor were treated for 4
weeks by: 1) solvent conirol, 2) ovariectomy at treaiment start, 3) antiprogestin (T), 1.0
mg/kg/day, 4) antiprogestin (T), 0.5 mg/kg/day and 5) onapristone, 5 mg/kg/day. As a
parameter for growth inhibition the change of tumor area (in % of initial tumor size)
determined by weekly caliper measurements was used. For statistical analysis of
intergroup differences of mean values the Kruskal-Wallis-test was used.

Resuits:

[n intact control animals, progressive tumor growth was observed, whereas ovariectomy
caused a complete tumor growth inhibition. Treatment with antiprogestin (I) at doses of
0.5 or 1.0 mg/kg resulted in a significant inhibition of tumor growth due to the induction
of apoptosis compared with the control (see fig. 2). Onapristone (5 mg/kg) was distinctly
less effective than antiprogestin (T) at the much lower dose of 0.5 mg/kg.
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Conclusions:

In the MNU-induced mammary tumor model in the rat, due to its potent ability to induce
apoptosis in tumor cells, antiprogestin (T) completely suppresses the tumor growth in
intact animals. Both doses (1.0 mg/kg as well as 0.5 mg/kg) of antiprogestin (I) have a
significant apoptotic cffect on tumor cells.

Female Fox Chase scid mice (M&B) were supplemented with estradiol pellets (Innovative
Research of America). T47D breast cancer cells, obtained from cell culture and suspended
in matrigel, were implanted s.c. in the inguinal region of the mice. Treatment was started
when the tumors were approximately 25 mm? in size. Treatment was continued until
progression of the tumors. Experimental groups were: 1) control (vehicle), 2)
ovaricctorny, 3) antiprogestin (I), 10 mg/kg s.c. Tumor area was determined by caliper
measurements. The Kruskal Wallis test was used for statistical analysis of intergroup
differences of mean values.

Results:

In the T47D breast cancer model, ovariectomy resulted in & considerable inhibition of
tumor growth, compared with the rapid growth in the control. Fig. 3 clearly shows that the
s.c. application of 10 mg/kg antiprogestin (I) induces apoptosis in the tamor cells. The
effect of antiprogestin (1) is almost comparuble to the effect of conventional estrogen
deprivation therapy (ovariectomy).
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Conclusion:

The effect of antiprogestin (T) in inducing apoptosis and thus inhibiting the growth of the
human T47D breast cancer xenografted in Fox Chase scid mice is comparable to the effect
of standard estrogen deprivation therapy (ovariectomy) which is considered to be the
maximum effective method of inhibiting growth of breast cancer in this model.

Materials and Methods:

Female Fox Chase scid mice (M&B) were supplemented with estradiol peliets (Innovative
Research of America). MCF7 breast cancer cells, obtained from cell culture and
suspended in matrige], were implanted s.c. in the inguinal region of the mice. Treatment
was started when the tumors were approximately 25 mm? in size. Treatment was
continued until progression of the tumors. Experimenial groups were: 1) control (vehicle),
2) ovariectomy, 3) antiprogestin (), 10 mg/kg s.c. Tumor area was determined by caliper
measurements. The Kruskal Wallis test was used for statistical apalysis of intergroup
differences of mean values.

Results:

In the MCF7 breast cancer model, ovariectomy resulted in a considerable inhibition of
tumor growth, compared with the rapid growth in the control. Fig. 4 clearly shows that the
s.c. gpplication of 10 mg/kg antiprogestin (I) induced apoptosis in the tumor cells. The
effect of antiprogestin (1) is comparable to the effect of conventional estrogen deprivation
therapy (ovariectomy). '
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- Conclusion:

The effect of antiprogestin (I) in inducing apoptosis and thus inhibiting the growth of the
buman MCF7 breast cancer xenografted in Fox Chase scid mice is comparable to the
effect of standard estrogen deprivation therapy (ovariectomy).

Materials and Methods:

Tumors were induced by a single intravenous injection of NMU (nitrosomethylurea, 50
mg/kg) in female Sprague-Dawley mats (obtained from Tiermcht Schdnwalde, age 50-55
days). Rats with at least one established tumor with a size of more than 150 mm? were
treated for 7 days by: 1) solvent control, 2) ovariectomy at treatment start, 3) antiprogestin
(1), 3 mg/kg s.c., daily. At the end of treatment tumors were excised, fixed in formalin and
embedded in paraffin. Histology, proliferation index and apoptosis induction assays were
performed on these resected tumors.

Histology: For histology tissue slides were stained with hsematoxilin and anslyzed by
microscopy.

Proliferation Index: To determine the proliferation index the expression of PCNA was
determined. Proliferating cell nuclear antigen (PCNA) is a 36 kD nuclear protein
associated with the cell cycle. Nuclear PCNA immunoreactivity is found in the
proliferative compartment of normal tissucs, A monoclonal antibody, that recognizes a
fixation and processing resistant epitope has been used to investigate its tissue
distribution.

TUNEL (Apopiosis Test): The biochemical hallmark of apoptosis is the degradation of the
genomic DNA, an irreversible event that results in cell death. This characteristic DNA
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fragmentation is the result of the activation of nucleer endonucleases, which selectively
cleave DNA at sites located between muclcosomal units. These DNA strand breaks were
detected by enzymatic labeling of the 3°-OH termini with fluorescein-dUTP using
terminal deoxynucleotidyl transferase (TUNEL, Terminal Deoxynucleotidyl Transferase-
Mediated dUTP Nick End Labeling, cf. Gavrieli et al., J. Cell. Biol. 119, 493, 1992).
Incorporated fluorescein was detected using the anti-fluorescein antibody alcaline
phosphatase conjugste followed by alcaline phosphatase substrate reaction.

Results:

Histology: After treatment with antiprogestin ([), the tissue sections from the NMU
tumors displayed dysplastic ductal and acinous formetions, usually filled with secretory
materigl (Figure 5A). Moreover, the volume fraction of glandular structures in the tumors
increased compared 1o controls (Figure 5B). In addition, the mammary tumors of
antiprogestin (T) treated animals showed the morphological features of differentiation.

Proliferation Index: PCNA immunoresactivity is high in untreated NMU-induced breast
cancer tissue (Figure 5C: Untreated comtrol). The number of cells with PCNA
immunoreactivity is reduced by induction of differentiation in NMU-induced breast
cancer tissue from rats treated with antiprogestin (T) (Figure 5D). Thesc dats demonstrate
that in breast cancer, treatment with antiprogestin reduces the proliferation index by
induction of differentiation.

TUNEL (Apoprtasis): Figure SE demonstrates the appearance of apoplosis induced by
antiprogestin (T) in NMU-induced breast cancer tissue in comparison with untreated
control (Figure 5F). It is clearly evident that antiprogestin (T) alone was capable of
inducing apoptosis in the NMU-induced breast cancer tissue and thus inhibited the growth
of these tumors.
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Materials snd Methods:

TA47D cells were grown in charcoal-treated serum supplemented with 0.1 nM E2
(estradiol) plus antiprogestin () for 6 days with one medium change. Following fixation
and subsequent staining with crystal violet, the absorbance was recorded and values
normalized to the absorbance of untreated controls as described in R.B, Lichtner, J
Sterold Biochem. Mol. Biol. 1999, 71;181-189, The TUNEL assay is performed analogous
to above Example 5 with the only difference that instead of tissue sections cells that are
cultivated on microscopic slides are used for the assay.

Results:

In this T47D cell line in vitro test, antiprogestin (I) exhibited potent tumor growth
inhibiting activity with an effective threshold concentration as low as 10” to 10 moll
wheress the antiprogestin onapristone did not show any inhibiting effect. Even the pure
anticstrogen 11B-fluoro-7a-~{5-[N-methy]-N-3-(4,4,5,5,5-pentafluoropentylthio)-
propylamino]-pentyl}-estra-1,3,5(10)-trien-3,17p-diol (WO 98/07740) wes distinctly less
cffective than antiprogestin (1) (see figure 6).

Conclusion:

Antiprogestin (T) according to the present invention induces complete inhibition of
estradiol-stimulated T47D cell growth at very low concentrations and is thus superior
regarding potency and efficacy to other antiprogestins tested such as onapristone and to
the pure antiestrogen 11p-fluoro-7a-{S-[N-methyl-N-3-(4,4,5.5,5-pentafluoropentylthio)-
propylamino]-pentyl}-estra-1,3,5(10)-trien-3,17p-diol.
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CLAIMS

. A method of inducing apoptosis in a cell comprising providing a pharmaceutically

effective amount of the antiprogestin 11p-(4-acetylphenyl)-17p-hydroxy-17a-~
(1,1,2,2,2-pentafluorocthyl)-estra-4,9-dien-3-one or a pharmacentically acceptable
derivative or analogue thereof to such cell.

. The method according to claim 1 wherein the induction of apoptosis is caused by

the initiation of terminal differentiation.

. The method according to claim 1 wherein the cell is a mammalian cell.

. The method according to claim 3 wherein the mammalian cell is a human cell.

. The method according to claim 3 wherein the cell is a tumor cell.

. The method according to claim 5 wherein the tumor is breast cancer.

. The method according to claim 1, wherein an antiestrogen is also administered to

the cell.

. A method for treating a disease wherein an indicator of high risk is an increased

amount of tumor cells in the S-phase of the cell cycle comprising providing a
pharmaccutically effective amount of the antiprogestin 118-(4-acetylphenyl)-178-
hydroxy-17a(1,1,2,2,2-pentafluoroethyl)-estra-4,9-dien-3-one or a
pharmaceutically acceptable derivative or analogue thereof to a mammal in need
thereof.

. ‘The method according to claim 8, wherein the disease is breast cancer.
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ABSTRACT

The present invention relates to methods and uses for inducing apoptosis in a cell, in
particular & breast cancer cell, by the administration of antiprogestins, in particular the
antiprogestin 11p~(4-acetylphenyl)-17p-hydroxy-17a~<(1,1,2,2,2-pentafluoroethyl)-estra-

4 ,9-dien-3-one or a pharmaceutically acceptable derivative or analogue thereof. The
invention further relates to a treatment of cancer wherein an indicator of high risk is an
increased amount of tumor cells in the S-phase of the cell cycle, said treatment comprising
an antiprogestin, in particular the antiprogestin 11p-(4-acetylphenyl)-17f-hydroxy-17a-
(1,1,2,2,2-pentaflucrocthyl)-estra-4,9-dien-3-one or a pharmaceutically acceptable
derivative or analogue thereof.
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REIVINDICACIONES

1. Un método para inducir apoptosis en una célula, método el
cual comprende suministrar a dicha célula una cantidad farma-
céuticamente eficaz de la antiprogestina 11R-(4-acetilfenil)-
178-hidroxi-17a-(1,1,2,2,2-pentafluorcetil)-estr-4, 9-dien-3-

ona o de un derivado o de un analogo de ella farmacéuticamente

aceptables.

2. El método de acuerdo con la reivindicacién 1, en el cual
la induccién de apoptosls es causada por la iniciacién de di-

ferenclacién terminal.

3. El método de acuerdo con la reivindicacién 1, en el cual

la célula es una célula de mamifero.

4. El método de acuerdo con la reivindicacién 3, siendo 1la

célula de mamifero una cé&lula humana.

5. El método de acuerdo con la reivindicacién 3, siendo 1la

célula una célula tumoral.

6. El método de acuerdo con la reivindicacién 5, siendo el

tumor cancer de seno.

7. El método de acuerdo con la relvindicacién 1, en el cual

a la célula también se le administra un antlestrégeno.

8. Un método para el tratamiento de una enfermedad, método
en el cual un indicador de riesgo elevado es una cantidad in-
crementada de células tumorales en la fase S de ciclo celular,
método el cual comprende suminliatrar una cantidad farmacéuti-
camente eficaz de 1la antiprogestina 11B-{4-acetilfenil)-17B8-
hidroxi-170-{1,1,2,2,2-pentafluorocetil)-estr-4,9-dien-3-ona o
de un derivado o de un andlogo de ella farmacéuticamente acep-

tables a un mamifero que lo necesite.

9. El método de acuerdo con la reivindicacién 8, siendo 1la

enfermedad cancer de seno.
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USE OF ANTIPROGESTINS FOR THE INDUCTION OF
APOPTOSIS IN A CELL

Field of the Invention

The present invention relates to the use of antiprogestins for the induction of apoptosis in
2 cell. In particular, the invention relates to use of the antiprogestin 11B-(4-acetylphenyl)-
17B-hydroxy-17a-(1,1,2,2,2-pentafluoroothyl)-cstra-4.9-dien-3-one or a pharmaceutically
acceptsble derivative or analogue thereof for the induction of apoptosis in.a cell. "The
present invention further provides a use of antiprogestins for the preparation of a
medicament for the treatment of a type of cancer, such as breast cancer, wherein an
indicator of high risk is an incressed amount of tumor cells in the S-phase of the cell
cycle.

Background of the Invention

Antiprogestins represent a relatively new and promising class of therapeutic agents that
could have significant impact on the treatment of hormone-dependent tumors and other
diseases. Although antiprogestins were originally created with regard to medicinal non-
surgical termination of pregnancy, cestain antiprogestins have gained considerable
importance, €.g., in the endocrine therapy of those breast cancers which possess receptors
for progesterone (T. Maudelonde et &L, in: J.G.M. Klijn et al., Hormonal Manipulation of
Cancer: Peptides, Growth Factors and New (Antl) Steroidal Agents, Raven Preas, New
York, 1987, pp. 55-59).

This new strategy in endocrine therapy is based on the antitumor activity of antiprogestins
in progesterone receptor positive hurnan breast cancer cell lines in vitro and in several

| Printed:02-03-2001
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hormone-dependent mammary tumors of the mouse and rat in vivo. In particular, the
antitumor mechanism of the antiprogestins onapristone and mifepristone (RU 486) has
already been investigated using the hormone-dependent MXT mammary tumor model of
the mouse as well as the DMBA- and the NMU-induced mammary tumor models of the
rat (M. R. Schneider et al., Eur. J. Cancer Clin. Oncol.. Vol. 25, No. 4, pp. 691-701, 1989;
H. Micima et al., Breast Cancer Research and Treatment 14:275-288, 1989; H. Michna, J.
Steroid, Biochem. Vol. 34, Nos 1-6, pp. 447-453, 1989). However, due to low activity and
adverse side effects involved with e.g. mifepristone this compound could not be
recommended as a single agent in the management of breast cancer (D. Perrault et 21, J.
Clin. Oncol. 1996 Oct, 14(10), pp.2709-2712). Furthermore, mifepristone exhibits strong
antiglucocorticoid side effects (cf. L.M. Kettel et al., Fertil. Steril. 1991 Sep, 56(3), pp.
402-407; X. Bertagna, Psychoneuroendocrinology 1997, 22 Suppl. 1, pp. 51-55).

The determination of the percentage of tumor cells in the respective pbases of the cell
cycle can be performed by the powerful DNA flow cytometry method (cf. G. M. Clark et
al., N. Engl. J. Med. 320, 1989, March, pp.627-633; L. G. Dressler et al., Cancer 61(3),
1988, pp. 420-427 and literature cited therein). It has thus been shown that the stages of
the cell cycle of a tumor cell, and specifically, the number of tumor cells in certain stages
of the cycle, may be an important clinical predictor of disease progression and success of
therapy. The number of cells in the S-phase of the cell cycle are particularly important in
this regard.

EP 0 495 825 B1 discloses the use of antiprogesting (competitive progesterone
antagonists) for the production of medicaments for the treatment of mammary carcinomas
having an increased content of tumor cells in the S-phase of the cell cycle, which is
considered to be & high rigk factor. This is based on the observation that antiprogestins are
capable of blocking the progression of tumor cells in the GyG-phase of the cell cycle
resulting in a substantial decrease of tumor cells in the S-phase. This effect was bowever
not observed with the standard breast cancer therapy tamoxifen, estrogen therapy or
ovariectomy. The antiprogestins tested in EP 0 495 825 B1 are 11p-[4-N,N-
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dimethylamino)-phenyl]-170-hydroxy-178-(3-hydroxypropyl)-13a-methyl-4,9(10)-

gonadien-3-one and 118-(4-acetylphenyl)-17p-hydroxy-17a-(prop-1-inyl)-4,9(10)-
estradien-3-one.

17a-fluoroalkylsteroids having strong antiprogestin activity as well as methods for
producing them are described in WO 98/34947. WO 98/34947 does not discuss or
investigate the role that the 17a-fluoroalkylsteroids disclosed therein may play in ceil
apoptosis or cell cycle arrest,

Given the potential value of agents that induce apoptosis in celis, e.g., in the case of tumor
cells, by blocking progression in the GyG)-phase, it is desirable to identify further agents,
e.g., antiprogestins, having this specific mechanism of action. Such agents would have
potential application in treating and preventing certain types of cancer, such as breast
cancer, wherein an indicator of high risk is an increased amount of tumor cells in the S-
phase of the cell cycle.

Object of the Invention

It is thus an object of the present invention to further investigate the mode of action of
antiprogestins in inbibiting hormone-dependent diseases such as breast cancer and to
provide a method for the targeted induction of apoptosis in cells.

Surprisingly, the inventors have discovered that the antiprogestin 11p-(4-acetylphenyl)-
17p-hydroxy-17a-(1,1,2,2,2-pentafluoroethyl)-estra-4,9-dien-3-one (or a
pharmaceutically acceptable derivative or analogue thereof) may be used for the induction
of apoptoais in a cell.

Summary of the Invention

The present invention is based on the unexpected observation that the antiprogestin 11p-
(4-acetylphenyl)-17p-hydroxy-17a-(1,1,2,2,2-pentafluorocthyl)-estra-4,9-dien-3-one
(hereinafter referred to as “antiprogestin {I)'"") mduces apoptosis and cell death 1n the
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tumor cells of standard breast cancer tumor models. It was found that antiprogestin (I) is
capable of inducing apoptosis in cells via the initiation of terminal differentiation.

Thus, the present invention provides the use of antiprogestin (I) or a pharmaceutically
acceptable derivative or analogue thereof for the preparation of a medicament for the
induction of apoptosis in a cell. Preferably, the induction of apoptosis is caused by the
initiation of terminal differentiation. The cell is preferably a mammatian cell, more
preferably a human cell and most preferably a tumor cell, wherein the tumor is preferably
breast cancer.

Another aspect of the present invention is the use of antiprogestin (I) or a
pharmaceutically acceptable derivative or analogue thereof for the preparation of a
medicament for the treatment of types of cancer wherein an indicator of high risk is an
increased amount of tumor cells in the S-phase of the cell cycle,

A further aspect of the present invention is the use of antiprogestin (I) or a
pharmaceutically acceptable derivative or analogue thercof for the induction of apoptosis
in a cell in vitro. Preferably, the cell is a mammalian cell, more preferably a human cell
and most preferably a tumor cell, wherein the tumor is preferably breast cancer.

Another aspect of the present invention is a method of inducing apoptosis in a cell by
administering an effective amount of aptiprogestin (I) to the cell. This method may be
applied in vitro or in vivo. Preferably, the cell is a mammalian cell, more preferably a
human cell and most preferably a tumor cell, wherein the tumor is preferably breast
cancer.

Due to the ability to induce cell apoptosis the antiprogestin (I) or a pharmaceutically
accepteble derivative or analogue thereof may be used for the treatment of certain types of
cancer, such as breast cancer, wherein an indicator of high risk is an increased amount of
tumor cells in the S-phase of the cell cycle. Other types of cancer or hormone-dependent
diseases that may be affected and treated by antiprogestin (I) due to its ability to induce
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cell apoptosis may include, e.g., breast cancer, ovarian cancer, endometrial cancer,
myeloma, snovulatory infertility, meningoma, i.e. diseases which substantially originate
or are influenced by the presence of hormone receptors and/or hormone-dependent
pathways.

Brief Description of the Figures

Figure 1 shows the tumor growth inhibiting effect as a result of the induction of apoptosis
by antiprogestin () in a dose-response study in the DMBA-induced mammary carcinoma
of the rat, compared with a control, the anfiprogestin onspristone as well as ovariectomy.
The study was performed with 0.5, 2.0, 5.0 and 10.0 mg/kg s.c. daily doses of
antiprogestin (I).

Figure 2 shows the tumor growth inhibiting effect as a result of the induction of apoptosis
by antiprogestin (I) in the NMU-induced mammary carcinoma of the rat, compared with a
control and ovariectomy. The study was performed with 0.5 end 1.0 mg/kg s.c. daily
doses of antiprogestin (I).

Figure 3 shows the induction of apoptosis and thus the tumor growth inhibiting effect of
antiprogestin (I) in a 10 mg/kg s.c. dose on xenotransplanted human T47D tumors in seid

mice, compared to a control and ovariectomy.

Figure 4 demonstrates the induction of apoptosis and thua the tumor growth inhibiting
effect of a 10 mg/kg s.c. dose of antiprogestin (I) in the MCF-7 buman breast cancer
model in scid mice, compared to a control and ovariectomy.

Figures 5A to SF show histological data relating to the induction of apoptosis in the
NMU-induced breast cancer model in rat (cf. Example 5). In particular, figure SA shows
that tumors treated with antiprogestin (I) display ductal and acinous formations, usually
filled with secretory material, compared to the control (figure SB). Figure 5C shows
untreated NMU-induced breast cancer tissue with high PCNA (proliferating cell nuclear
antigen) immunoreactivity as compared to NMU-induced breast cancer tissue treated with
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antiprogestin (T) (figure SD), which exhibits low PCNA immunoreactivity. Figure 5E

EP00250342.3

shows the appearance of apoptosis in antiprogestin (T)-treated NMU-induced breast cancer
tissue, compared to the control (figure 5E).

5 Figure 6 demonstrates the tumor growth inhibiting effect of antiprogestin (I) in the T47D
breast cancer cell line (stimulated by estradiol) with an effective threshold concentration

of 107 to 10 mol/l, compared with the antiprogestin onapristone and the pure
antiestrogen 11p-fluoro-7a-{S-[N-methyl-N-3-(4.4,5,5,5-pentafluoropentylthio)-
propylamino}-pentyl}-estra-1,3,5(10)-trien-3,17f-diol (WO 98/07740).

10

Detailed Description of the Invention

Antiprogestin (T) — 113-(4-acetylphenyl)-17p-hydroxy-17a-~(1,1.2,2,2-pentafluoroethyl)-

estra-4,9-dien-3-one — is represented below by formula (T):

15

Antiprogestin (I) (or a pharmaceutically acceptable derivative or analogue thereof) is a

valuable pharmaceutical agent having strong antiprogestin activity. Antiprogestin (I) can

be used according to the present invention for the induction of apoptosis in cells.

25 The term “antiprogestin™ in the context of the present invention is intended to primarily
comprise all compounds being capable of competitively inhibiting progesterone receptors.
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However, it should also emcompass compounds capable of inhibiting the biosynthesis of
progestins.

Pharmaceutically acceptable derivatives or analogues of antiprogestin (I) in the context of
the present invention may include, for example, any one of the inventive compounds
disclosed in WO 98/34947,

The studies performed in the context of the present invention show the potent tumor-
inhibiting properties of the antiprogestin (I) in a variety of hormone-dependent tumor
models (see Examples 1 to 6). It is further demonstrated that the tumor inhibiting activity
of antiprogestin (I) as a result of the induction of apoptosis is stronger than conventional
anti-tumor agents, such as, the antiestrogen tamoxifen. The treatment of breast cancer
using the antiprogestin (I) according to the present invention is even superior to
ovariectomy.

Application of antiprogestin (I) in the various tumor models as demonstrated below in the
Examples revealed an accumulation of tumor cells in the GoG, phase of the cell cycle
together with a significant end biologically relevant reduction in the number of cells in the
S and G;M phase of the cell cycle. These results indicate an induction of differentation.
Differentiation-specific G, arrest has already been proposed earlier for other stem cell
systems (sce J.J. Wille Jr., Cancer Res. 1982, 42(12):5139-46; R.E. Scott, J. Cell. Biol.
1982, 94(2):400-405).

The experimental results obtained in the various tumor models revealed that treatment
with antiprogestin (I) seems to trigger differentiation of the mitotically active polygonal
tumor cells towards glandular structures and acini with a masgive sequestering of
secretory products, as well as towards spindle-shaped necrobiotic subpopulations (see
Example 5 and in particular figures SA and 5B). Whereas tumor size, mitotic index and
the grade of malignancy decreased distinctly, the volume fraction of glandular structures
in the tumors as well as the appearance of apoptosis increased 3-fold compared to the
controls (sce Exampie 5, figures SE and SF).
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Without limitation to any theory, these results indicate that the main mechanism of the
antitumor action of antiprogestin (I) in the tested models is a direct progesterone-receptor-
mediated antiproliferative effect at the level of the tumor cells, via the induction of
terminal differentiation associated with terminal cell death. In this manner, antiprogestin
(I) appears to be capable of eliminating the intrinsic block in terminal differentiation
inherent in malignant tumor cells in progesterone receptor-positive tumors. This
antiproliferative effect of antiprogestin (T) seems to be dissociated from the antihormone
(antiprogestional) activity of antiprogestin (T).

Agents such as antiprogestin (I) that induce apoptosis in cells, for example, in the case of
tumor cells, by blocking progression in the GoGi-phase, have potential applications for
treating and preventing oumerous conditions. Such agents, including antiprogestin (I),
may be used for treating those cancers where an indicator of high risk is an increased
amount of tumor cells in the S-phase of the cell cycle, such as in breast cancer.

Thus one aspect of the present invention is the use of antiprogestin (T) ora
pharmaceutically acceptable derivative or analogue thereof for preparation of a
medicament for the induction of apoptosis in a cell. In a preferred embodiment, the use of
antiprogestin (T) or a pharmaceutically acceptable derivative or anslogue thereof relates to
a medicament for the induction of apoptosis in a tumor cell, preferably a breast tumor cell,
in 2 human, Such medicament could be beneficial in the treatment of hormone-dependent
diseases such as breast cancer, wherein an indicator of high risk is an increased amount of
tumor cells in the S-phase of the cell cycle.

The manufacture of the medicaments may be performed according to methods known in
the art. Commonly known and used adjuvants as well as further suitable carriers or
diluents may be used. Suitable carriers and adjuvants may be such as recommended for
pharmacy, cosmetics and related fields in: Ullmann's Encyclopedia of Technical
Chemistry, Vol. 4, (1953), pp. 1-39; Journal of Pharmaceutical Sciences, Vol. 52 (1963),
p- 918fF, H.v.Czetsch-Lindenwald, “Hilfsstoffe fir Pharmazie und angrenzende Gebiete”;
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Pharm. Ind. 2, 1961, p.721F; Dr. H.P. Fiedler, Lexikon der Hilfsstoffe fiir Pharmazie,
Kosmetik und angrenzende Gebiete, Cantor KG, Aulendorf in Wilrttemberg, 1971.

Antiprogestins suitable for the purposes of the present invention, preferably antiprogestin
(I) or 2 pharmacentically acceptable derivative or analogue thereof, can be incorporated
into pharmaceutical compositions according to known methods of preparing galenics for
oral or parenteral, e.g., intraperitonesl, intramuscular, subcutaneous or percutaneous
application. They can also be implanted into tissue. Implants can comprise as inert
materials e.g. biologically degradable polymers or synthetic silicones such as e.g. silicone
rubber. '

They can be administered in the form of tablets, pills, dragees, gel capsules, granules,
suppositories, implants, injectable sterile aqueous or oily solutions, suspensions or
emulsions, ointments, creams, gels or by intravaginal (e.g., vaginal rings) or intrauterine
systems (e.g., diaphragms, loops).

For the preparation of a medicament for oral administration, the antiprogestins suitable for
the purposes of the present invention as defined above can be admixed with commonly
known and used adjuvants and carriers such as for example, gum arabic, talcum, starch,
sugars such as, e.g., mannitoss, methyl cellulose, lactose, gelatin, surface-active agents,
magnesium stearate, aqueous or non-aqueous excipients, paraffin derivatives, cross-
linking agents, dispersants, emulsifiers, lubricants, conserving agents and flavoring agents
(e.g., ethereal cils). In a pharmaceutical composition, the antiprogestin may be dispersed
in a microparticle, e.g. a nanoparticulate, composition.

In order to further ephance the bioavailability of the active agent, the antiprogestins
suitable for the purposes of the present invention as defined sbove can also be formulated
as cyclodextrin clathrates by reacting them with a-, B- or y-cyclodextrines or derivatives
thereof according to the method as disclosed in PCT/EP95/02656.

For parenteral administration the antiprogestins suitable for the purposes of the present
invention as defined above can be dissolved or suspendexd in a physiologically acceptable
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diluent, such as, e.g., oils with or without solubilizers, surface-active agents, dispersants o
emulsifiers. As oils for example and without limitation, olive oil, peanut oil. cottonseed
oil, soybean oil, castor oil and sesame oil may be used.

The amount to be administered (i.c., 2 “pharmaceutically effective amount™) varies within
a broad range and depends on the condition to be treated and the mode of administration.
It can cover any amount efficient for the intended treatment. Determining a
“pharmaceutically effective amount” is within the purview of the person skilled in the art.

One unit dose may represent about 0.1 to 100 mg active agent(s). For administration to
humans, the daily dose of the active agent(s) is about 0.1 to 400 mg, preferably 10 to 100
mg, most preferably 50 mg.

The medicaments can also be administered via a depot injection or an implant preparation,
optionally for sustained delivery of the active ageni(s).

The preferred mode of administration is oral administration. The antiprogestins for use
according to the invention, and in particular, antiprogestin (I) are particularly suitable for
oral administration.

According to all aspects of the present invention it is also posgible to combine at lcast one
antiprogestin a8 defined above, in particular antiprogestin (T) or a pharmaceutically
acceptable derivative or analogue thereof, with at least one antiestrogen, because many
hormone-dependent diseases, in particular breast cancer, exhibit not only progesterone
receptors, but also estrogen receptors. The antiestrogen may be administered either
aimultaneously with or sequentially to the antiprogestin, and in particular with/to
antiprogestin (I) or a pharmaceutically acceptable derivative or anslogue thereof. The
amount of antiprogestin and antiestrogen may be equal or one component may be more
predominant than the other, such as in an antiprogestin:antiestrogen ratio of 1:50 to 50:1,
preferably 1:30 to 30:1, and most preferably 1:15 to 15:1.
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Examples of suitable antiestrogens for use according to the invention are non-steroidal
antiestrogens, such as tamoxifen and nafoxidine as well as raloxifen, faslodex and EMB00.
Examples of stervidal antiestrogens include those disclosed in EP 0 348 341 A and those
disclosed in WO 98/07740, in particular, 11p-flouro-7a-{5-[N-methyl-N-3-(4.4.5.5.5-
pmtaﬂouropentylthio—pmpylmino]—pentyl}-ml.3_.5( 10)-trien-3.17p-diol, or those
disclosed in WO 99/33853, in particular 11(-flouro-7a-{5-[methyl«(7,7,8,8.9.9,10,10,10-
nonafluoro-decyl)-amino}-pentyl}-estra-1,3,5(10)-trien-3,17B-diol or pharmaceutically
acceptable derivatives or analogues thereof. Aromatase inhibitors having an antiestrogen
effect, such as those disclosed on pages 7 to 8 of EP 0 495 825 B1 may also be used as
antiestrogens.

Another aspect of the present invention is the use of amiprogestin (I) ora
pharmaceutically acceptable derivative or analogue thereof for the preparation of a
medicament for the treatment of a type of cancer wherein an indicator of high risk is an
increased amount of tumor cells in the S-phase of the cell cycle. The number of tumor
cella in the S-phase may be determined by DNA flow cytometry as described in Dresaler
et al., “DNA Flow Cytometry and Prognostic Factors in 1331 Frozen Breast Cancer
Specimens,” Cancer, Vol. 61(3), 1988, pp. 420-427; see also McGuire & Dressler,
“Emerging Impact of Fiow Cytometry in Predicting Recurrence and Survival in Breast
Cancer Patients,” JNCI, Vol. 75(3), 1985, pp. 405-409. A high rigsk amount of tumor cells
in the S-phase indicates a particularly suitable candidate for the use according to the
invention. In the case of antiprogestin (), the advantage arises from both the potent anti-
tumor effect, as evidenced by the standard animal models (see Examples I to 4), and the
mechanism of action of this agent of inducing apoptosia (see in particular Example 5) and
cell cycle arrest.

In an altemative aspect the present invention provides a methed for inducing apoptosis in
a cell. The cell is preferably a mammalian cell and most preferably a human cell, and the
methad may be applied in vitro or in vivo. Preferably, apoptosis is induced via the
mechanism of initiating terminal differentiation, for example, by the administration of
antiprogestin (T) or a pharmaceutically acceptable derivative or analogue thereof. In the
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method. an effective amount of antiprogestin (I) or a pharmaceutically acceptable
derivative or analogue thereof may be applied to the cells in question. For example in the
T47D breast cancer cell line. whose growth is stimulated by the administration of
estradiol, antiprogestin (I) induced a complete inhibition of cell growth with an effective
threshold concentration of between 10® and 10 mol (see Example 6 and figure 6). This is
especially surprising as the known antiprogestin onapristone has no reducing effect on cell
growth in this tomor model. Thus, antiprogestin (I) is superior with regard to potency and
efficacy to other antiprogesting such as onapristone and to antiestrogens such as tamoxifen
and even to pure antiestrogens such as 11p-fluoro-7a- {5-[N-methyl-N-3(4,4,5.5,5-
pentafluoropentylthio)-propylamino]-pentyl}-estra-1,3,5(10)-trien-3,17f-diol (WO
98/07740).

The role of antiprogestin (I) in the induction of apoptosis in the cell indicates that this
antiprogestin (or a pharmaceutically acceptable derivative or analogue thereof) may be
useful in a host of conditions, particularly hormone-dependent conditions, where
induction of apoptosis is particulsrly desired. Specifically, it may be used in the treatment
of such discases as breast cancer, ovarian cancer, endometrial cancer, myecloma,
anovulatory infertility, meningoma, i.c., diseases which substantially originate or are
influenced by the presence of hormone receptors and/or hormone-dependent pathways.
Antiprogestins, such as antiprogestin (I), meay thus be further used for the preparation of
medicaments for inducing apoptosis or cell death for the treatment of hormone-dependent
diseases as already described above.

The invention is further illustrated in the examples. The following examples are not to be
understood as a limitation.

Examples

Example 1:
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Dose-response study in the DMBA-induced tumor model

Materials and Methods:

Immature female Sprague-Dawiey rats (49 - 51 days old: 10 animals/group) were used in
this study. Mammary tumors were induced by a single oral administration of 10 mg 7.12-
dimethylbenz[a]anthracene (DMBA, Serva/Heidelberg). Rats with at least one established
tumor with a size of more than 150 mm2 were treated for 4 weeks by: 1) solvent control,
2) ovariectomy at treatment start, 3) antiprogestin (I), 0,5 mg/kg s.c., 4) antiprogestin (I), 2
mg/kg s.c., 5) antiprogestin (I), 5 mg/kg s.c., 6) antiprogestin (I), 10 mg/kg s.c., and 7)
onapristone, 5 mg/kg, 8.c., daily. As a perameter for growth inhibition the change of tumor
area (in % with respect to initial tumor size) determined by weekly caliper measurements
was used. For statistical analysis of intergroup differences of mean values the Krugkal-
Wallis-test was used. For a further description and evaluation of the DMBA prevention
model, see R.G. Metha, Europear Journal of Cancer 36 (2000), pp. 1275-1282.

Results:

In intact control animals, progressive fumor growth was observed, whereas ovariectomy
canged a considerable tumor regression in 90% of the animals. Treatment with
antiprogestin (I) at doses of or above 2 mg/kg resulted in & significant induction of
apoptosis resulting in inhibition of tumor growth compared with the control (see fig. 2).
There was a clear dose-response relationship. Whereas treatment with 0.5 mg/kg
antiprogestin (I) did not significantly prevent the tumor from growing, at 2 mg/kg
maximal induction of apoptosis and thus growth inhibition was observed. In this group a
complete tumor regression was seen in 50% of the rats. The effect of the highest dose of
antiprogestin (I) tested in this experiment (10 mg/kg), was comparable to that of 2 mg/kg.
Onapristone (5 mg/kg, s.c.) was distinctly less effective than antiprogestin (I) at
comparable doses.

Conclusion:
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In the DMBA-induced mammary tumor model in the rat, antiprogestin (I) strongly
induced apoptosis in the tumor cells and thus compietely suppressed the tumor growth in
intact animals. It was found that 2 mg/kg antiprogestin (I) has a maximal apoptotic effect
on tumor cells. Aatiprogestin (I) was distinctly superior to onapristone regarding the
inhibition of tumor growth.

le 2:
Tumor growth inhibition in NMU-induced breast cancer model in rat

Materials and Methods:

Tumors were induced by a single intravenous injection of NMU (nitrosomethylurea, 50
mg/kg) in female Sprague-Dawley rats (obtained from Tierzucht Schdnwalde, age 50-55
days). Starting 10 days later, mts with at least one established tumor were treated for 4
weeks by: 1) solvent control, 2) ovariectomy at treatment start, 3) antiprogestin (I), 1.0
mg/kg/day, 4) antiprogestin (1), 0.5 mg/kg/day and 5) onapristone, S mg/kg/day. As a
parameter for growth inhibition the change of tumor arca (in % of initial tumor size)
determined by weekly caliper measurements was used. For statistical analysis of
intergroup differences of mean values the Kruskal-Wallis-test was used.

Rosults:

In intact control animals, progressive tumor growth was observed, whereas ovariectomy
caused a complete tumor growth inhibition. Treatment with antiprogestin (I) at doses of
0.5 or 1.0 mg/kg resulted in a significant inhibition of tumor growth due to the induction
of apoptosis compared with the control (see fig. 2). Onapristone (5 mg/kg) was distinctly
less effective than antiprogestin (I) at the much lower dose of 0.5 mg/kg.

Conclusions:
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In the MNU-induced mammary tumor model in the rat, due to its potent ability to induce
apaptosis in tumor cells, antiprogestin (T) completely suppresses the tumor growth in
intact animals. Both doses (1.0 mg/kg as well as 0.5 mg/kg) of antiprogestin (I) have a
significant apoptotic effect on tumor cells.

Example 3:
Human T47D breast cancer xenograft in scid mice

Materials and Methods:

Female Fox Chase scid mice (M&B) were supplemented with estradiol pellets (Innovative
Research of America). T47D breast cancer cells, obtained from cell culture and suspended
in matrigel, were implanted s.c. in the inguinal region of the mice. Treatment was started
when the tumors were approximately 25 mm? in size. Treatment was continued until
progression of the tumors. Experimental groups were: 1) control (vehicle), 2)
ovariectomy, 3) antiprogestin (I), 10 mg/kg s.c. Tumor area was determined by caliper
measurements. The Kruskal Wallis test was used for statistical analysis of intergroup
differences of mean values.

Results:

In the T47D breast cancer model, ovariectomy resulted in a considerable inhibition of
tumor growth, compared with the rapid growth in the control. Fig. 3 clearly shows that the
8.c. application of 10 mg/kg antiprogestin (T) induces apoptosis in the tumor cells. The
effect of antiprogestin (I) is almost comparable to the effect of conventional estrogen
deprivation therapy (ovariectomy).

Conclusion:
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The effect of antiprogestin (I) in inducing apoptosis and thus inhibiting the growth of the
buman T47D breast cancer xenografted in Fox Chase scid mice is comparable to the effect
of standard estrogen deprivation therapy (ovariectomy) which is considered to be the
maximum effective method of inhibiting growth of breast cancer in this model.

Example 4:

Human MCF-7 breast cancer xenograft in scid mice

Materials and Methods:

Female Fox Chase scid mice (M&B) were supplemented with estradiol pellets (Innovative
Research of America). MCF7 breast cancer cells, obtained from cell culture and .
suspended in matrigel, were implanted s.c. in the inguinal region of the mice. Treatment

wes started when the tumors were approximately 25 mm? in size. Treatment was

continued until progression of the tumors. Experimental groups were: 1) control (vehicle),

2) ovariectomy, 3) antiprogestin (I), 10 mg/kg s.c. Tumor area was determined by caliper
messurements, The Kruskal Wallis test was used for statistical analysis of intergroup

differences of mean values.

Results:

In the MCF7 breast cancer model, ovariectomy resulted in a considerable inhibition of
tumor growth, compared with the rapid growth in the control. Fig. 4 clearly shows that the
s.c. application of 10 mg/kg antiprogestin (T) induced apoptoais in the tumor cells, The
effect of antiprogestin (I) is comparable to the effect of conventional estrogen deprivation
therapy (ovariectomy).

Conclusion:
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The effect of antiprogestin (I) in inducing apoptosis and thus inhibiting the growth of the
human MCF?7 breast cancer xenografted in Fox Chase scid mice is comparable to the
effect of standard estrogen deprivation therapy (ovariectomy).

Example 3:
NMU-induced breast cancer in rat (histology, proliferation index and TUNEL assay)

Materials and Methods:

Tumors were induced by a single intravenous injection of NMU (nitrosomethylurea, 50
mg/kg) in female Sprague-Dawley rats (obtained from Tierzucht Schénwalde, age 50-55
days). Rats with at least one established tumor with a size of more than 150 mm” were
treated for 7 days by: 1) solvent control, 2) ovariectomy at treatment start, 3) antiprogestin
(D, 3 mg/kg s.c., daily. At the end of treatment tumors were excised, fixed in formalin and
embedded in paraffin. Histology, proliferation index and apoptogis induction assays were
performed on these resected tumors.

Histology: For histology tissue slides were stained with haematoxilin and analyzed by
micTroscopy.

Proliferation Index: To determine the proliferstion index the expression of PCNA was
determined. Proliferating cell nuclear antigen (PCNA) is a 36 kD nuclear protein
associated with the cell cycle. Nuclear PCNA immunoreactivity is found in the
proliferative compartment of normal tissues. A monoclonal antibody, that recognizes a
fixation and processing resistant epitope has been used to investigate its tissue
distribution.

TUNEL (Apoptosis Test): The biochemical hallmark of apoptosis is the degradation of the
genomic DNA, an irreversible event that results in cell death. This characteristic DNA
fragmentation is the result of the activation of nuclear endonucleases. which selectively
cleave DNA at sites located between nucleosomal units. These DNA strand breaks were
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detected by enzymatic labeling of the 3°-OH termini with fluorescein-dUTP using
terminal deoxynucieotidyl transferase (TUNEL. Terminal Deoxynucleotidyl Transferase-
Mediated dUTP Nick End Labeling, cf. Gavrieli et al., J. Cell. Biol. 119, 493, 1992),
Incorporated fluorescein was detected using the anti-fluorescein antibody alcaline

5 phosphatase conjugate followed by alcaline phosphatase substrate reaction.

Results:

Histology: After treatment with antiprogestin (I), the tissue sections from the NMU

10 tumors displayed dysplastic ductal and acinous formations, usually filled with secretory
material (Figure 5A). Moreover, the volume fraction of glandular structures in the tumors
increased compared to controls (Figure 5B). In addition, the mammary tumors of
antiprogestin (I) treated animals showed the morphological features of differentiation.

15  Proliferation Index: PCNA immunoreactivity is high in untreated NMU-induced breast
cancer tissue (Figure 5C: Untreated control). The number of cells with PCNA
immunoreactivity is reduced by induction of differentiation in NMU-induced breast
cancer tissue from rats treated with antiprogestin (I) (Figure 5D). These data demonstrate
that in breast cancer, treatment with antiprogestin reduces the proliferation index by

20 induction of differentiation.

TUNEL (Apoptosis): Figure SE demonstrates the appearance of apoptosis induced by
antiprogestin (I) in NMU-induced breast cancer tissue in comparison with untreated
control (Figure 5F). It is clearly evident that antiprogestin (I) alone was capable of

25 inducing apoptosis in the NMU-induced breast cancer tissue and thus inhibited the growth
of these tumors.

30 Example 6:
Antiproliferative activity of antiprogestin (1) in vitro in the T47D cell line
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Materials and Methods:

T47D cells were grown in charcoal-treated serum supplemented with 0.1 nM E2
(estradiol) plus antiprogestin (I) for 6 days with one medium change. Following fixation
and subsequent staining with crystal violet, the absorbance was recorded and values
normalized to the absorbance of untreated controls as described in R.B. Lichtner, ./,
Steroid Biochem. Mol. Biol. 1999, 71;181-189. The TUNEL assay is performed analogous
to above Example 5 with the only difference that instead of tissue sections cells that are
cultivated on microscopic slides are used for the assay.

Results:

In this T47D cell line in vitro test, antiprogestin (I) exhibited potent tumor growth
inhibiting activity with an effective threshold concentration as low as 10” to 10 mol/1
whereas the antiprogestin onapristone did not show any inhibiting effect. Even the pure
antiestrogen 11p-flucro-7a-{5-[N-methyl-N-3-(4,4,5,5,5-pentafluoropentylthio)-
propylamino]-pentyl}-estra-1,3,5(10)-trien-3,17p-diol (WO 98/07740) was distinctly less
effective than antiprogestin (I) (sce figure 6).

Conclusion:

Antiprogestin (I) according to the present invention induces compliete inhibition of
estradiol-stimulated T47D cell growth at very low concentrations and is thus superior
regarding potency and efficacy to other antiprogesting tested such as onapristone and to
the pure antiestrogen 11p-fluoro-7a-{S-[N-methyl-N-3-(4,4,5,5,5-pentafluoropentylithio)-
propylamino]-pentyl}-estra-1.3,5(10)-trien-3,17-diol.
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CLAIMS

. Use of the antiprogestin 11p-(4-acetylphenyl)-17p-hydroxy-17a-(1.1.2,2.2-

pentafluoroethyl)-estra-4,9-dien-3-one or a pharmaceutically acceptable derivative
or analogue thereof for the induction of apoptosis in a cell.

Use according to claim | wherein the induction of apoptosis is caused by the
initistion of terminal differentiation.

Use according to any preceding claim wherein the cell is a mammalian cell.

Use according to claim 3 wherein the mammalian cell is a human cell.

Use according to any preceding claim wherein the cell is a tumor cell.

Use according to claim 5 wherein the tumor is breast cancer.

Use according to any preceding claims, wherein the medicament further comprises
an antiestrogen.

Use of the antiprogestin 11p-(4-acetylphenyi)-17p-hydroxy-17a+(1,1,2,2,2-
pentafluoroethyl)-estra-4,9-dien-3-one or a pharmaceutically acceptable derivative
or analogue thereof for the preparation of a medicament for the treatment of a type
of cancer wherein an indicator of high risk is an increased amount of tumor cells in
the S-phase of the cell cycle.

The use according to claim 8, where the disease is breast cancer.

Method of inducing apoptosis in a cell, comprising administering an effective
amount of the antiprogestin 11p-(4-acetylphenyl)-17p-hydroxy-17a-(1,1,2,2,2-
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pentaflucroethyl)-estra-4,9-dien-3-cue or a pharmaceutically acceptable analogue
or derivative thereof to a cell ir vitro.

11. The method according to claim 10, wherein the cell is a mammalian tumor cell.

8 12. The method according to claims 10 or 11, wherein the cell is a breast cancer cell.
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ABSTRACT

The present invention relates to methods and uses for inducing apoptosis in a cell, in
particular a breast cancer cell, by the administration of antiprogestins, in particular the

§ antiprogestin 11p-(4-acetylphenyl)-178-hydroxy-17a-(1,1,2,2,2-pentafluoroethyl)-estra-
4,9-dien-3-one or a pharmaceutically acceptable derivative or analogue thereof, The
invention further relates to a treatment of cancer wherein an indicator of high risk is an
increased amount of tumor cells in the S-phase of the cell cycle, said treatment comprising
an antiprogestin, in particular the sntiprogestin 11p-(4-acetylphenyl)-17p-hydroxy-17a-

10 (1,1,2,2,2-pentafluoroethyl)-cstra-4,9-dien-3-one or a pharmaceutically acceptable

derivative or analogue thereof.
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El Presidente de la Oficina de Patentes Europeas
Por encargo:
I.L.C. HATTEN-HECKMAN
(Firma y Sello Oficial)

LA HAYA, 02/03/01
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REIVIMDICACIONES

1. Uso de la antiprogestina 1l1B8-(4-acetilfenil)-17A-hidroxi-17c-
(1,1,2,2,2-pentafluoroetil)-estr-4,9-dien-3-ona o un de derivado o
de un analogo de ella farmacéuticamente aceptables para la inducclén
de apoptosis en una célula

2. Uso de acuerdo con la reivindicacién 1, en el cual la induc-
cién de apoptosis es causada por la iniciacién de diferenciacién
terminal.

3. El método de acuerdo con cualquiera de las anteriores reivin-
dicacliones, siendo la célula una célula mamifera

4. Uso de acuerdo con la reivindicacién 3, siendo la célula mami-
fera una célula humana.

5, Uso de acuerdo con cualquiera de las anteriores reivindicacio-
nes, siendo la célula una célula tumoral.

6. Uso de acuerdo con la relvindicacidédn 5, siendo el tumor cécer
de seno.

1. Uso de acuerdo con cualquiera de las anteriores reivindicaclo-
nes, en el cual el medicamento comprende ademis un anti-estrégeno.

8. Uso de la antiprogestina 11B-{4-acetilfenil)-178-hidroxi-17o-
(1,1,2,2,2-pentafluoroetil)-estr-4,9-dien-3-ona o de un sal o de un
analogo de ella farmacéuticamente aceptables para la preparacién de
un medicamento para el tratamiento de un tipo de céAncer, siendo el
indicador de riego elevado una cantidad incrementada de células tu-
morales en la fase S del ciclo celular.

9. El uso de acuerdo con la reivindicacién 8, siendo la enferme-

dad cancer de seno.

10. Método para inducir apoptosis en una célula, el cual comprende
administrar una cantidad eficaz de la antiprogestina 11B8-(4-
acetilfenil)-178-hidroxi-17a~(1,1,2,2,2-pentafluoroetil)-estr-4,9-
dien-3-ona o de un derivado o un de andlogo de ella farmacéuticamen-
te aceptables a una célula 1n vitro.

11. El método de acuerdo con la relvindicacién 10, siende la célu-
la una célula tumoral mamifera.

12. El método de acuerdo con las reivindicacicnes 10 u 11, siendo
la célula una célula de cadncer de seno.

Ug
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DOCUMENTO DE CESION
ASSIGNMENT DOCUMENT
Los suscritos,
(We, the undersigned)
1) JENS HOFFMANN
con domicilio en Mhienbeck, Alemania
(domiciled in)
2) ROSEMARIE LICHTNER
con domicilio en Berin, Alemania
(domiciled in)
3) GERD SIEMEISTER
con domicilio en Berlin, Alemania
(domiciled in)
L) MARTIN SCHNEIDER
con domicilio en Berlin, Alemania
(domiciled in})
5) ULRIKE FUHRMANN

con domicilio en Berlin, Alemania
(domiciled in)

declaramos que somos los inventores de la invencion que lieva el titulo
(declare that we are the inventors of the invention titled)

C LOMBIA

Use of Antiprogestins for Prophylaxis and Treatment of hormone-dependent Diseases

y que hemos cedido el derecho sobre esta invencibn en Colombia, junto con los
privilegios
(and that we have assigned our rights over this invention in Colombia, together with its
privileges)

y anexidades a favor de SCHERING AKTIENGESELLSCHAFT
Berlin, Rep. Fed. de Alemania

(and attachments, t0)

PR g
220



Urkundenrolle-Nr. R 166/2003

Ich habe das Mitwirkungsverbot nach § 3 Abs. 1 Nr. 7 BeurkG erliutert. Meine Frage, ob eine
Vorbefassung im Sinne der Vorschrift vorliege, wurde verneint.

Die vor mir geleisteten Unterschriften

des HerrnJens Hoffmann,
geboren am 9. Januar 1963,

der Frau Rosemarie Lichtner,
geboren am 21. April 1949,

des Hermn Gerhard Siemeister,
geboren am 24, Miirz 1959,

des Herrn Martin Schneider,
geboren am 23. November 1951,

der Frau Dr. Ulrike Fuhrmann,
geboren am 12, Mai 1959,

- von Person bekannt -

simtlichst geschiiftsanséssig in 13353 Berlin, MiillerstraBe 178,

beglalpige ich.
Berlip,|31. Miirz 2003
4
)
& \(\l ,
H
Notar y
N
\ »
Kostenberechnung gem. §§ 141, 154 KostO <~
Geschiftswert: 12.000,00 € -
Beglaubigungsgebiihr §§ 32, 45 1 1500e~~—""
Wegegebiihr gem. § 58 15,00 €
Schreibauslagen §§ 136, 152 1,00 €
Postayslagen §§ 137, 152 1,44 €
3244€
16 ehrwertsteuer 519 €
37,63 €

Berlih] 31. Mirz 2003
L~

No
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9101aE-F.

Apostille
(Convention de La Haye du 5 octobre 1981)

Land: Bundesrepublik Deutschland
Diese dffentliche Urkunde

ist unterschrieben von Dimiti Rempen

&o

in seiner Eigenschaft als Notar

sie ist versehen mit dem Siegel
des Notars

© ® N o

Bestatigt
in Berlin 8. am 4. April 2003

durch den Prasidenten des Landgerichts in Berlin
unter Nr. 9101aE-F. 1019/2003

Siegel
10. Unterschrift
i . ImfAufirage
\. u -
" (Kupfernagel)
Vorsitzender Richter am Landgericht
- Ve
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Traduccién Oficial del Alemdn de la certificacién la nota de

3

gastos y la apostilla adjuntas al Documento de Cesidén suscrito
entre los inventores Jens Hoffmann, Rosemarie Lichtner, Gerd
Siemeister, Martin Schneider y Ulrike Fuhrmann y la compafiia
Schering Aktiengesellschaft domiciliada en Berlin, Alemania.

Registro Notarial Némero R 166/2003

Habiendo explicado la prohibicién de participaclédn conforme al
Articule 3 inciso 1 Numeral 1 de la Ley de Notarizacién, yo
les pregunté a los participantes si existe alglin impedimento

en el sentido de dicha Ley. La respuesta fue negativa.

Autentico las firmas que aparecen anteriormente, las cuales

fueron ejecutadas en mi presencia y pertenecen a
Sefior Jens Hoffmann, nacido el 9 de Enero de 1963,
Sefiora Rosemarie Lichtner, nacida el 21 de Abril de 1949,
Sefior Gerd Slemeister, nacido el 24 de Marzo de 1959,
Sefior Martin Schneider, nacido el 23 de Noviembre de 1951,

Sefiora Ulrlke Fuhrmann, nacida el 12 de Mayo de 1959,

todos ellos conocidos personalmente por el suscrito notario y

domiciliados comercialmente en 13353 Berlin, MillerstraBe 178.
Berlin, 31 de Marzo del 2003

Dimitri Rempen, Notario en Berlin
(Filrma y Sello Oficial)
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Nota de gastos sequin Articulos 141,154 Disposicién Impuestos:

Valor del negocio: 12.000,00 EUROS

Impuesto Articulo 32, 451 Disp. Impuestos 15,00 EUROS
Impuesto Articulo 58 Disp. Impuestos 15,00 EUROS
Impuesto Articulos 136, 152 Disp. Impuestos 1,00 EUROS
Impuesto Articulos 137, 152 Disp. Impuestos 1,44 EUROS
I.V.A. 16% 5,19 EUROS

Total: 37,63 EUROS

Berlin, 31 de Marzo del 2003

Dimitri Rempen, Notario (firma)

2.
3.
4.

5.

7.
8.

10.

APOSTILLA
(Convencién de La Haya del 5 de Octubre. de 1961)

[}

Pais: Repliblica Federal de Alemania

Este documento pidblico
S,

Ha sido firmado por: Dimitri Rempen g;
En su calidad de: Notario

Y lleva el sello: Del mencionado Notario
Confirmado

En: Berlin

El dia: 4 de Abril del 2003

Por: El Presidente del Tribunal Regional en Berlin
Bajo el No.: 9101 a E-F 1019/2003

Sello: EL PRESIDENTE DEL TRIBUNAL REGIONAL EN BERLIN

N

ADOLF WATZKE
Traduetor Ofietal

Hes. 8433 Minjustiaia

Firma: Por encargo: Kupfernagel,

Juez Presidente en el Tribunal Regional
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COMPLETA |, ()

Radicacion = 03040568 00600000
. Fucha (NB): 2000-05-15 11l

TRAMITE

Indicacion de que se soficita 1a concesidn de una patente,
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Dibujos de ser estos pertinentes. .
Comprohnnle de Pago de a3 tasas cstahlecidas,

DISERQINDUSTRIAL ( ) °
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Represen‘acion grifica del ebquema de trazado . ()
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Firma Responsable: M %SSE

Fecha:

INCOMPLETA ( )

RESNTE
| DCI-PTER 7 FAGE LA
Tt 3 L DIVISION 06 EWS CASCIOES

REQUISITOS NECESARIOS PARR e RCOCNIAGIUN Y AGILIZACION DEL

()

iy, S, gy
g Tage S
.

()

2w



2%

Industria y Comercio
SUPERINTENDENCIA
2020
Bogotd, D.C.,
Doctor: oncoNe 08414
GUSTAVO HOLLMAN RESTREPO
Apoderado
Shering Aktiengeselischaft
ASUNTO: Radicacidn N° 03-040568
Solicitud intemacional PCT/EP01/12008
Fecha iniclo fase nacional 1805103
Trémite o1
Evento 3n
Actuacién 430
Follos 001

Como resultado del examen de forma, realizado con fundamento el el articulo 38 de la Decisitn 488 de la
Comisidn de la Comunidad Andina, articulo 27 del Tratado de Cooperacién en Materia de Patentes (PCT),
regla 51 bis del Regiamento y Circular Unica de la Superintendencia de Indusiria y Comerclo, se le comunica
que:

0 La solicitud no contiene el poder debidaments otorgado, con el leno de los requiaitos exigklos por los
articulos 63 y subsiguientes del Codigo de Procedimiento Civil. Adicionaimente, deberd presentar el
dmmhg:wﬂhmﬂ&ywwwmhmm.mmm
persona juridi

En cumplimiento de lo dispuesio por el articulo 39 de la Decisién 486, se le requiere para que dentro del
término de dos meses sigulentes a la fecha de nolificacién del presente oficio, complete los requisitos
amedorments enunciades. En caso de no dar cumpimiento al presente raquerimiento, la solicitud se
considerard abandonada y perderd su prelacion.

Notifiquese el presente oficlo conforme a lo dispuesto en el numeral 5.2, Reral e), del capfiulo quinto del
tftulo primero de la Circular Unica N° 10 de 2001.

ALIX C DE VERGEL
Jolede la de Nuevas Creaciones.

EX ankaiorrequerimions e noficado po lackén el de fecha,_ 1.0 OCT. 2003




