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(57) Abstract:
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USE OF ANTIPROGESTING FOR FROPHYLAXIS AND
TREATMENT OF HORMONE-DEPENDENT DISEASES

Ficld of the Invention

The present invention relatezs to the use of anttprogestins fox the praphylaxis and treatment
of hormene-Jependent diseases, in particular breast gancer, The present invention further
relales (o pharmacentival compositions and dosage (onms comprising antiprogestins for
the prophylaxis and treatment of hormonc-dependent diseases, in particular breast cancer.
A particularly prelerred ardiprogestin for use in the invention is the sntiprogestin T13-(4-
acetylphenyl}- 17p-hydroxy-17a-(1,1,2,2,2-pentaflluoreethy!y-cstra-4,9-dien-3-one o &

phirmacentivatly aceepioble dervative or analegue thereol,

Background of the Invention

Endocrine therapy represents & mainstay of effective, minimally loxic, pallislive rsatment
for metastalic breast cancer. As s standard palliative treatment of non-operable mammiary
carcinemas as well as for adjuvani therapy alter primary trcatment of mammary
carcinomas predominantly the anlicstrogen tamoxifen is used. Bowcver, tamoxifen cannot
cure breast cancer. Thus, for secomiary therapy progestins or aromatase inhibitors are
sormmonly nsed. In premenopansal women ovaniectomy, tamexifen and LHRH
{luleinizing hormene relcasing hormone) analogs achieve comparable resufls (H.T.

Mouridson et al., £yr. J. Cencer Clin. Oncod., 24, pp. 99-103, 1988).

Although tamoxifen is widely used for adjuvant therapy of breast cancer, ils use as a

chemopreventive agent ts problematic, besause it has heen shown that the treatient

JP 2004-511522 A 2004.4.15
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(16)

WO 032430 PUTIEPOTATONS

results i0 an fuersase in ike incidence of endometrial cancers (1.3, White, Carcinogenesis,
2007 L153-60, 19993

Antiprogesting represent a relatively new and promising class vf'therapsutic agents that
could have signiticant inpuct on hreast cancer treatment. Although antiprogesting were
originally ersated with regand to medicinal non-surgicat termination of pregnancy (EP 129
499), certain antiprogesting have recently gained importance in the endocrine therapy of
thoss breust cancers involving receptors for pragesterone (T. Maudelonds el al | in: J.G.M.
Klijn et ak., Hormonat Manipulation of Cancer: Peptides, Growth Factors and New (Anif)
Sleroidal Agents, Raven Pross, New York, 1987, pp. 55-58). This new strategy in
endocrine therapy is based on the antitumer activity of antiprogesting in progesterone
reeeplor-positive human breast cancer cel lines én witro and in several homonc-dependent
mamnmary tumors of the mouse and rat in wive. In particular, the antitumer mechardsm of
the anliprogestings onapristone and mifepristone (KL 436) was investigatod using the
hormaone-dependent MX T mammary tumar mode)] of the mouse as weall as the DMBEA-
anid the NMU-induced mammary tumor models of the rat (M, R, Schneider et al., Eur. J.
Comteer Clin Qned, Vol 25, No. 4, pp. 691701, 1989; 11, Michna ¢t al., Breast Cancer
Research and Treaiment 14:275-288, 1989; H. Michna, J. Stercid. Biochem. Val, 34, Nos
1-G, pp. 447-433, 19%9). However, due Lo low activity and adverse side eflects invelved
with & 2. mifepristone this compound could not be recommended as a singlo agent in the
management of breast cancer (D. Pertault et al , J. Clirn. Oneod, 1996 Oct, 14(10),
pp-2705-2712)

Antiprogestin compounds are saitabls for initiating aboetions and thus for use in postcoital
fertifity cantral, a5 contraceptives for women (WO-A 93/23020, WO-A 93/2|927) and
further for the lreatment of hormone irregularities, for initiating menstuation and for
wiliating labor. Further indications are in the field of hormone substilion therapy {WO-
A 84/18983), the treatment of zf{Ticlions related to dysmenarthea and the trealment ol
cndometniosis (EP-A 0 266 303) as well ay MyOmas.

V7e-Muaroalk ylsteroids having sirong antiprogestin activity as well as methods for

producing hem are desoribed in WG 98/34947.
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Anhprogesting of the prior art tested or used previousty due to their antitumeor astivity

frequently exhibited certain disadvantages,

For example, despite the fact that prior art aatiprogestins exhibited antigestagenic activity,
these compounds were not suitable treatments lor hormene-dependent diseases such as
breast cancer. In particular, prior art compounds were associated with side effects, e.g,
mitepristone exhibils strong antiglucocorticnid side effects (of LM, Kettel et al., Fertil
Stertl, 1991 Sep, 56(3), pp. 402-407; X. Bertagna, Psychoreuroendoorinelogy 1997, 22
Suppl. 1, pp. $1-55) and besides il showed only moderate activity in clinical trials (see
again . Pemmunlt et al., L Clin. Gucol. 1996 Ocl, 14(10), pp.2709-2712). Regarding sids
cffects of other hormone-based therapics, as already mentioned above, tumoxifen
administration can resull in an increase in the incidence of endometuial cancars (LN,

While, Carcinegenasis, 20(7):1153-60, 1999).

Another problem with prior arl antiprogestins was peer bioavailability when administered
arally, Thus, they gencrally had to be administered in bigh Soses, giving rise to possible
unfavorable side effects. Moreover, oral administration is desirable with respect Lo patient

convenience and compliance.

Furthermore, ere is still a need for compounds that are active not only in the treatment,
but alsa in the prophylaxis of breast cancer and other hormone-Jependent diseases. The
increased incidence of endometrial cancer associated with tamoxi fen tends to show (hal
this compound is unsuitable for prophylaxis treatment of healthy women, and no ather
suitable compounds arc avaiiable (cf. L. Bergman et ., The Lancer, Val, 356, Sept. 9,
2000; BR1-887).

Obicet of the Present Invention
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it is an object of the pruseni invention to prevent ar reduce the disadvantages of the prior
arf methads for preventing or trealing hormone-depeiudent disenses, such as breast canger.
It is especially desived that @ means of preventing and treating hormone-dependent
diseuses, stch as breast cancer, via the administration of highly ctfective agents is
provaded that is superior to known methods and apents, joclading evariectonry. Thus it is
further especially desired fo provide a troatment of hormone-dependenl diseases, sugh as
breast cancer, that prevents serious and risk-ltaden surpery involved with ovanectomy. [t
is further desired to provide an agent for use acoording to the invention exhibiiing less
side offents than previcusly known or suggested methods for ireating and proventing

hormone-dependent diseases such as breast sancer.

Tt is & further objoct of the present mvention to provide pharmaceutical compositions
comprizing highly affective antitumot agents for the prophylaxis nnd reatment of breast

cancer and other hormone-dependent diseases.

These objecls are surprisingly achieved by the uso of antiprogesting according fo the
present inventiot and by pharmaceutical corpositions and dosage forms comprising such
antiprogesting. Particularly preferred in this regard is the antiprogestin 11B-(4-

acety ipheny[y-17-hydroxy-170-(1,1,2,2, 2-pentafluoroethyl-cstra-4 9-dien-3-one or 2

pharmaceutically accoplable derivative or analogoe thereof.

It is a furlher object of the present invention fo provids anliprogestins, such as the
antiprogestin [ 13-(4-acetylphenyl)- 1 7} -hwdroxy-170-{1,1,2,2,2-pentafluoresthyl)-estra-
4.9-dien-3-one or phanmaceutically scceptable derivatives or unalogues thereof, that are

particularly suilable for oral administration.

Supunary of the Invention

The present invention is based on the novel and unexpeated observation thal certuin
autiprogesting, in partioutar 11B-(d-acetylpheny -1 7p-hydroxy-17e-(1,1,2,2,2-
pentafluoracthyl}-ostra-4,9-dien-3-one or @ phammaceulisally acceptable derivative or

analague thereol, are exceptionally active tn the provention and reduction of tumor growth
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in DMBA (7.12-dimethylbenzanthracensy- and NMU {M-methyvlnitresourea)induced
breast cancer models, In fact, the antiprogestin 11B-(4-acetylpheny)-1 7-hydoxy- 1 2a-
{1,1,2.2,2-pealafuorosihyl)-estra-4.9-dier-3-one (13 furned oul to be dislinctly more

potent than lamoxifen and ovaricelomy in the preveniion of breast cancer development.

Thus, the present invention provides a method for prophyluxis 2nd treatment of breast
cancer and other hornione-dependent discases in mammals, in particular humans, in nved
of such treatment, s2id methed comprising 2dministering a plurmacentically effective
amount of an antiprogestin, in pattictlar L1#-(4-acetylphenyt)-17p-hydroxy-1 7o
{1,1,2.2,2-pentafluoroethyl)-estra-4,9-dien-3-one, or a pharmacen ticatly aceeptable

derivative thercof ar anulogue thereof, 10 a patient.

The present lavention further provides phanmaceutical compasitions comprising an
antiprogestin, in particular 11}-{4-acelylphenyl)-1 7f-hydroxy-17a-(1,1,2,2,2-
pertallucroethyl)-estra-4,5-dien-3-one ar & pharmaceutically acceplable derivative or
analogue thereof, in an amount sufficient for the prophylaxis or treulment of breast cancer

ar ather honmone-dependent diseases.

The preferred antiprogestin 11B-(4-acetylphenyl)-1 7h-hydroxy-17a-(1,1,2,2,2-
peitafluoroethyl)-estra-4,2-dien-3-one will herzinafier be referted to as “antiprogesiin

.

Brief Droscription of the Figures
Figure | shows the tumer developmend prevention sffect of antiprogestin ([ in the
DMBA-induced mammary carcinoma of the rat, compared with 2 cantrol, tamexifen and

ovaniectomy.

Figure 2 shows the tumer growth inhibitiog effects of antiprogestin (1) 5o « doss-response
study in the DMBA-induced mammary carcinona of the ral, compared with & contral, the
antiprogestin arapristonc as well as ovariectomy. The study was perlormed wilh 0.5, 2.0,

5.0 and (8.0 mg/ky s v, doses of antipragestin {I).
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Figure 3 shows the tumar development prevention effect of antiprogestin (1) in the MMT
induced mummary carcinoma of the rat, compared wilh a controf, (e antiestrogens

raloxifen and tamioxifen, the aromatase inhibiter lotrazol us well as ovarieclomy.

Figure 4 shows the tumor growth inhibiting effecl of £.5 and 1.0 mg/ky doses of
antiprogestin (T} in the WM -indnced mammary carcinoma of the rat, compared with o

control, anapristone (5 mgske) and ovariectomy.

Figure 5 shaws the tumeor growth inhibiting effect of antiprogestin () ina 10 mg'kg s.c.
dase in the T471 human xeaograll in seid mice, compared to a control as welf as

ovariectomy,

Figure 6 shows the tumor growth inhibiting effect of antipeogestin (1) in a 10 mg/kg 8.0
dose in the MCF? human xenograft in scid mice, compared to o control as well as

ovariectomy.

Detailzd Description of the Invenlion
Antipregestin {I} — V1f-(4-acetylphenyl)-17B-hydroxy-17e-(1,1,2,2.2-pentatuoroethyl)-

wslta-4,I-dign-3-one. - is repragented below by farmula (1)

Antiprogestin () {or 2 phamnaceutically acceptable dervalive or analogue thereol having
comparable astivity) is a vatuable phamuaceutical agent having strong antiprogestin

activity. Antiprogestin (T}, as well as further anliprogestins, can be uzed zecording te the
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present invention for the prophvlaxis and treatment of breast cancer and other hormene-

dependent discases,

The term “anbprogestin™ in the context of the presenl invention is intendud o primartly
comprise all cormpounds being capable of compelitively inhibiting progesterane recepiors.
Haowever, it should also encompass compounds capable of inhibiting (he biosynthesis of

progesting.

A pharmacewtically acceptable derivative ar analogue of antprogestin (1) in the cantext of
the prezent invenlion may include, for example, ay one of the invenlive compounds
disclosed in W 98/34947,

The tem “hormons-dependent diseases™ in the context of the present invention wmay
include, but is not linited to, brenst cancer, vvarian cancer, endometrial cancer, myeloma,
anovulatory infertility, meningoma, i.e. diseases which substunlielly originate or are

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

As regaids the superiority of the present invention over the prior ar, il is especiaily
favorabls that, e.g., in antiprogestin (1) used according to the present invention further
endoerine side effests, such as e.. androgen, estrogen or anligluvocorticoid activity are
only very weak, if present at all. Due to the high bioavailability of antiprogestin {13 it can
be adnnimstered orally, thus rendering the treatment for a patient in need thereof as
convenient as possible. As & further favorable consequence, aniipragestin (i) is well
tolerated and can be administered in relatively low doses compared Lo eslablished
treatments thus reducing undesirable side effucls, such as an increase in ihe incidence of
endomelrial sancers with the administration of tamoxifen {see LN, While, Carcinogenesis,
2007):1153-60, [999; L. Bergman et al., The Lancet, Yol, 336, Sept. 9, 2000, 881-387) as
well as the antiglicocorticeid eflecis aod certain toxic side effeets related to the
admintstration of mifepristone (see D. Perranlt elal, /. Clin. Orcol. 1996 Oot, 14(10),

PR 2709-2712; LM, Keticl et al.. Fertil. Steril 1991 Sep, 56(3), pp402-487; X. Bertagna,
Psychonewracndoerinology 1997, 22 Suppl. 1 pp. 51-35).
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A further advantage of the present invention aver the prior arl is the provision of an
eftective method for the prophytaxis of hormene-dependent diseases such as breast
cancer. such that pahients under high risk of developing or re-deveieping hormone-

dependent diseases can be treated in advance to avoid incidencs of such diseases.

Iin 4 fivst aspect the present invenlion relates to a method For the prophylaxis or treatment
uf breust cancer and other hormone-dependent diseases, comprising administering at lsast
ame anfiprogestin, preferably antipragestin {I) or a pharmaceuticaily scceptable derivative
or anafogue thereof 1o @ mammal, preferably a human, in need of such prophylaxis or

breatment.

In u further aspect the present invention telates to the use of antiprogosting us defined
ahove, preferably antiprogestin (1) or a pharmaceutically ecooptable derivalive or anaiogue
thereof, for the nranufacture of a medicament, in particular for the prophylaxis or

trealment of breast cancer or other hormone-dependent discases.

fn another aspect the present invention relates to pharmaceutical compaositions comprising
al least one antiprogestin as defined above, preferably antiprogestin (N ora
pharmacantically acceptable derivalive or anwlogue thereof. Oplienally the anliprogestin
(1) can be vombined with cther pharmacologically active agents. For example, the
artiprogestin may also be combined with 2 cylotoxic agent for treatment by coupling o a

hormend receptor,

The manufacture of the medicaments may e performed according to metheds kiown in
the art. Commonly kaewn and used adjuvants as well as fudher sultable camiers or
diluents may be used. Soirable carriers and adjuvants may be such as recommended for
pharmacy, cosmetics and reluled ficlds in: Uifmann’s Encyclopedia of Technice!
Chemistry, Vol 4, (1953), pp. 1-39; Jowrnal of Pharmaceniical Sciences. Yol. 52 (1963),

p. DL, ELv.Crelseh-Lindenwald, “Hilfsstoffe tur Phanmazie und angrenzends Gebiete™;
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FPlarm, Ind. 2, 1961, p.72(T; Dr. HLP. Fiedler, Laxikon der Hilfsstaffe fiir Pharmazie,

Kosmetik und angrenzende Gebiete. Cantor KG, Aulendorf in Wirtiomberg, 1971,

Antiprogesting suitable for the purposcs of the present invention, proferably anliprogesiin
(1) or a phannacentically acceplable derivative or analogue thereof, can be incorporated
inta pharmacentical compesitions acsarding to known methods of preparing galenics for
oral or parenteral, ¢, intraperitoncal, intramuscular, subsutancous or percutuneons
application. They can alse be implanted into tissue. Implants can comprisc as ineri
materials e.g. biologically degradable polymers or synthetic silicones such as c.g, silicone

nubber.

They can be adminisiered in the form of tablats, pills, dragees, gel capsules, pranules,
suppusilorics, implants, injectable sierils uqueous or oily sotulinns, suspensions or
emuisions, ointments, creams, gels o by infravaginal {e.g., vaginal rings) or intrautering

systems {e.g., diaphragms, laops).

Fuor the preparation of pharmaceutical compositions for orzl administration, the
anliprogestins suitable for the purpeses of the present invention as defined ubove can be
actmixed with commonly known and used adjuvants and carriers such as for cxample. gum
wrabic. latcum, starch, sugars such as, 6.g., mannitose, methyl cellulose, lactose, gelatin,
surface-active agents, magnesium slearate, AqUeOUs ar NON-DGUEOUS excipients, parallin
derivatives, croas-hoking agents, disprrsants, emulsiliers, lubricants, conserving agents
and flavoring agents (e.g., ethereal oils). In the pharmaceuliczl composition, the

antiprogestin may be dispersed in 2 misropartisle, e.g. 2 nanoparticulats, sowmposition,

[ grider to further enhiance the bivavaifability of the active agent, the anliprogesting
suitable for the purposes of the present invention as defined above can also he furmulated
ay ¢yclodextnn clathrates by reacting them with -, fi- or y-cyclodextrines or derivatives

thereof according o the metihod as disclosed in PCT/EPSS5/02650.
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For parenteral administralion the antiprogestins suitable for the purposes of the present
invention as defined above can be dissolved or suspended in a physiotogicully aceeptable
diluent, such as, e.g.. oils with or withowt solubilizers, surface-aclive ageuts, dispersants or
emulsifiers. As oils for example and without limilation. olive oil, peanut oit, collonseed

oil, soybean oil, castor o1l and sesame vil may be used.

The amount to e administered {i.e., a “phamnaceutically effestive ameunt™) varies within
a brosd range and depends on the condition to he treated and the mods of administration.
Tt can vover any amounl efficient for the intended treatment. Determining a

“plarmaceuticaity elfective amount™ is within the purview of the person skilled in the act.

Onre unit dose may represent about 0.1 {o 100 g active ageni(s). For administration to
humans, the daily dose of the active agent(s) is ahout 0.1 1 400 mg, preferably 1010 100

mg, most proferably 30 mg.

The pharmaceulical compositions acsording to (he present invention can also be
wdministercd via a depot injection, an implant preparation er an UL (intemal utering

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

The prefervad mode of adnunistration is oral administration. The anfiprogesting for use
according to ihe invenlion, and in particular, antipregestin {I) or a pharmaceutically

acceptable derivative or malogue thereof are particularly suilable for oral adounistrution.

According to ali aspects of the present invention it is also possible to combine af least one
antiprogestin as defined above, in particular antiprogestin (1) or a phacmaceutically
acaeplable denvative or analogue thereof, with at loast one antiestrogon, because many
horrnone-dependent diseases, in particular bregst cancer, exhibit not only progesterone
receplors, il also sstrogen reacplors. The ardiesieogen may be administersd either
simultaneously wilh or sequentilly to the antipragestin, and in particular with/lo
antiprogestin (1) or a pharmacentically acceptable derivative or analvgue thereaf. The

amount of antiprogestin and antiestrogen may be equal ar ane component may be more
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predonunant than the other, such ag in an antiprogestin:antiostrogen ratic of 1:30 1o Se1,

proferably 1:30 o 301, and most prefevably 1:15 to 15:1.

Examples of suitable antigstrogens for use according to Lhe invention arc non-steroidal
antiestrogens, sach as tamoxifen and nafoxidine as well as raloxifen and EMS00 ar) the
sternidul antiestrogen faslodex. Fxamples of steroidel antiestrogens include those
disclosed in B 0 348 341 A and those disclosed in WO 98/07740, in particalar, 11f-
ﬂoum—'ﬁ'u—{5-[N—mcthyifN—3—{4,4,5,5,5-pcntaﬂouropcntylthio-pmpyluminoj—pcnfyt)u
eetra-1,3,5( 1 0)-tricn-3.17[5-diol, or those disclosed 1 WO 9733835, in particular 11[3-
Houro-Te-{5-[methnd-(7,7,8,8,2,9,10,1 U,lU-nnn-aﬂuom-dmyl)-aminu]kpemy]}7e5i1-a_
1,3.5(10)-trien-3,170-diol or phannaceutically avceptable derivatives or analogues
thercof. Aromatase inhibitors liaving an antiestrogenic effect, such as those disslosed on

piges 7 to 8 of EP 0495 825 B1 may also be used as antisstrogens.

The invention is further iijustrated in the examples. The following examples are not to be

nnderstoad as a lunitation.
Examples

Bxample L:

DMBA-induced breast cancer model in rat {preveniton experiment)

Materials and Methods:

Immature female Sprague-Dawloy rats (49 - 51 days old; 10 animals/grong) were used in
this study. The carcinogea 7,12-dimethylbenz[a|anthracene (DMBA) was given as a
single arad administration {10 me). Treatmenl was started 26 duys later as followed: 1)
solvent cantrol, 23 ovariectomy at treatment sturt, 3} tamoxifen, 1 mgfkg s.c., 9)
antiprogestin (I}, 3 mgkg, s¢., 6 daysiveek. Rals were examined weekly for breast
tumors by palpation. As a parameter for the prophylactic effect the tumar incidence

{number af animals/group with twnors in %) was deicrmined. For a further description
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and cvatuation of DMBA and NMU prevention models, see R.G. Motha, European

Jenrnal of Cancer 36 (2000), pp. 1273-1282.

Results:

In the conirol group all rats developed mammary lumers within 10 weeks after treulment
start (incidence 100%) and progressive lumor growth was ohserved, Prophylactic
treatment with the antiprogestin (1) prevented the tumor development for 12 weeks
vompletely, and at the cnd of the experiment, after 22 weeks, in anly one rat » tumoer was
detected {inctdence 10%). Afier ovarieciomy at the end of the experiment 40% of the rats
had developed tumors. In comparisan, Ireatment with the antiestrogen tamoxifen reduced

the tumor incidence only to 50% (see fig 1)

Conclusion:

Tn the DMBA-induced mammary tumar model in the ral, the antiprogestin (1) completely
suppressed the tumor development i intact animals for more than 12 weeks after
treatment start. Figure | clearly shows (he superiority in activity of antiprogestin {T) over
the conventional anti-breast cancer reagent tamoxifen and even over standard eslrogen
deprivation therapy (ovarieclomy) with respeot Lo prophylactic heatment.  Antiprogestin
(1} is thus superior to the established standard therapy For preventing breast cancer in

women under figh risk of developing the disease (famexifen prophylactic terapy).

These and the following results indicate that (he use of antiprogestin ([) for the

prophylais and treatment of breast eancer is superior to cstablished standaud treatments,
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Exarnple 2:
DMBA-induced brea

neer modal i ral [Therapy experiment/dose-response sludy)

Malerials and Methods:

Immature female Sprague-Dawley rals (49 - 5) days old; 10 animals/group) were used in
{his study. Mammary tumers were induced by a single oral administration of 10 rag 7,12-
dimethylben]alantlracene (DMBA, Serva/Heidelberg). Rats will: at least ons sstablished
tumor with a size of more than 150 mm? were treated for 4 weeks by: L) snlvent contiel,
2) pvanectomy al lreatmenl start, 3) antiprogestin (1), 0.5 mg/kg s.0., 4) anliprogestin (L), 2
mg'ke .o, 5} unliprogestin (1), 5 mg/ke s.c., 6 antiprogestin {I), 10 mg/kg s.c., and 7)
anapristone, 5 mg'kg, s, daily, As u parameler for growth inhibition the change of twmnaor
aveq {in ¥ with respect to initial tumor size) delermined by weekly calipsr measurements
was used. Tor slatistical anatysis of intergroup diftercnces of mean values the Kuskal-

Wallis-test was used.
Results:

In intaci sontrol animals, progressive tumor growlh was observed, whercas avariectamy
caused a considerahle lumor regression in 90% of (ke animals. Treatment with
anliprogestin (1) at doses of or vbove 2 mp/kg resulted in a significant inhibition of timor
growth campared with the control (sse (ig. 2). There was a clear dose-responsc
relationship. Whercay treatment with 0.5 mp/ke antiprogestin (1) did not signilicanlly
prevent the tumor fram growing, at 2 mg'kp masimal growth inhibition was cbserved, In
this group a complete tumor regression was seen in 50%, of the rats. The effect of the
highest dose of antiprogestin (1) tested in this experiment {10 mgfka), was comparible to
that of 2 mg/ke. Cnapristone (3 mp/kg, s.c.) was distinetly [ess effective than antiprogestin

(1) al comparable doses.
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Conclusion:

I the DMBA-induced mammary tumor model in the rat, aotiprogestin (1) completely
suppresecs the tamor growth in iatact animals. Tl was found that 2 mg/kyg aniiprogesiin (1)
has a maximal efeet on tumor growih. Antiprogestin (1) was distinctly superior to

onapristane.

Example 3:

HMU-nduced breast cancer model in rai {prevention exporiment)

Materials and Methods:

Tumurs wore induced by a single intravenous injection of NMLU (nitrosometitylureg, 50
me/kg) in female Sprague-Dawley rats {obtained from Tierzucht Schonwalde, age 50-55
days}. Trentment was statted 10 days later as followed: 1) satvent control, 2) pvaricctomy
af treatment start, 3) (amoxifen, 3 ma/kp ¢, 4) entiprogestin (13, 3 ma/ke, sc., 5)
letrozole, 3 mpfkg s.c., 6) raloxifen, 3 mg/kg s.0., 6 days/weck. Rals were examined
weekly for breast tumors by paipation. As a parameter for the prophylactic cffzct Ihe
tumor inoidence (number of animals/group with tumers in %) was delermined. Fora
furlher deseription and evaluation of DMBA and NMU prevention models, sse R.G.
Metha, European Jowrnal of Cancer 36 (2000), pp. 1275-1282.

Resulls:

In the contral group all rats developed mammary tumors within 10 weeks afler treatment
starl {incidence LO0%; see fig, 3) and progressive lumor growth was observed.
Prophylachia treatment with the antiprogestin (1) prevented ihe tumar development for 12
weeks completely, and al the end of the experiment, after 27 weeks, in only one rat a
turnor was detected (incidence 10%). In comparison, in treatment with the other

anticsirogens of the aromatase inhibitor letrazols the tumor incidence was teduced only to

JP 2004-511522 A 2004.4.15
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20 - B0%. ARer ovaricctomy at {he end of the experiment 20% of the rats had developed

tumors.
Conglusion:

In the NMU-induced mammary tumer model in the rat, antiprogestin (1) completely
supprosscd e tumor development in intast animals for more than 12 weeks aller
freatment stact. The effect of the prophylactic treatment by antiprogestin (F) wus superior
to that of conventional aatissirogens for broast cancer therapy (i.e., rafoxifen, tamoxifen)
and aromalase inhihitor fetrozol and to standard estrogen deprivation therapy

{ovariectomy) regarding tumor incidence and funor growth,

As o the DMBA-induced tumor model {see Example 1), these rosults indicale that
anliprogeslin (1) effectively provents the development el breast tumors in a manner which

is superior to the standard prophylactic treatment, a.g. with tamoxifen.

Example 4
nduced breast cancer muxlel in rt (thecapy experiment

Maledals and Mcthods:

‘Tumors were induced by # single intravenous injertion of NMU {nitrosnmethylurea, 50
my'k) in female Sprague-Dawley rats {obtained from Tierzucht Schonwalds, age 50-53
duys}. Slarting 10 days later, rats with at Jeast one established tumor were trcated for 4
wevks by: 13 sobvent contrel, 23 ovariectomy at treaiment stari, 3) antiprogestin (3, [ 0
myfkgddliy, 4) antiprogestin (1], 1.5 mg/kg/day and 3) onapristenc, 5 mafky/day. As a
parameter for growth inlibition the change of fumar area (in % of initial tumor sizp}
determnined by weekly caliper measurements was used. For slalistical analysis of

intergroup differences ol mean values the Kruskal-Wallis-test wag used.
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Rosulis:

In infaet controd animals, progressive himor growlh was observed, whereas ovarisciomy
cansed o complele mor prowih intubition. Trealment with antiprogestin (1) 2t doses of
0.5 or 1.0 mgfkg resubted in a signilicant inhibition of umor growth caupared with the
controt (see Mg, 4) Omapristone (5 mpfkg) was distintly less elfeclive than anliprogestin
(1) at the much lower dose of 0.5 mg/kg,

Conclusions:

In the MNU-imduced mamimary turaor model in the rat, antiprogestin (1) completely
suppresses the wmor growth in intact aninals. It was found that at 2 dose of 1.0 mg/kg
and even al adosc of enty 0.5 mg/kg antiprogestin (1) bas # stanificant effeot on tumer

growth. Thus, nndiprogestin (I) was supsrier to known antiprogestins like onapristonc.

Lixampls 5:
T47D Juman xenograft {therapy experiment)

Materials and Methods:

Female Fox Chase soid mice (M&B) were supplemented with estradio] petiets (nnovative
Research of America). T47D breast cancer cells, obtained from cell cullure and su spended
in matsigel, were implanted s.c. in the inguinal region of the mice. Treatment was started
when the tumars were approximately 25 mm? in size, Treatment was continued until
pregression of the tamors, Experimental groups were: 1) control (vehicle), 23
ovarieclomy, 3) anliprogestin (73, 10 mg/kg 5.c.. Tumor area was determined by caliper
measurements. The Kruskal Wallis test wiis wsed For slalistival analysis of intergronp

ditferences of mean vatues

JP 2004-511522 A 2004.4.15
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Results:

In the T470 breast cancer model, ovarteciomy resulied in a constderahle inhibition of
tumor growth, compared with the rapid growih in the control, Fig. 5 shows that the s.c.
applicalion of 10 mp/kyg antiprogestin (1) also causcd an inhibition of tumor growth,
alimost comparable o the effect of conventional estrogen deprivation therapy

[ovarizslomy).
Conclusion:

The effect of amtiprogestin (L) i inhibiting the growth of the human T471» breast cancer
xcnografted in Fox Chase seid mice is comparable to the effect of standard extrogen
deprivalion Therapy (ovanectomy) which is considered to be the maximum effective

method of inhibiting growth of breust cancer in this madel.

Example G:
MCF7 Human xenopratt {therapy experiment)

Materials and Maothods:

Female Fox Chase soid mice (M&RB) were supplemented swith estradiol pellets (Innavative
Research of Asmenca). MCF7 broast cancer colls, obtained from cell culture and
suspended in matrigel, were implanted s.c. in the inguinal region of the mice, Treatment
was startid when the lumors were approximately 25 mm? in sive, Treatnisit was
continued until progressian of the tamors, Experinental groups wers: 1) control (vehicle),
2} ovariestomy, 33 anliprogestin (1), 10 mp/kg s.c. Tomar wea wis deterniined by caliper
measurerpents, The Kauskal Wallis test was used for stalistical aoalysis of inlergroup

ditferences of imewn values.
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Results:

1n the MCF7 breast sancer maodel, ovariectomy resulted in 2 considerable inhibthion of
tumor growth, comparad with the rupid growth in the control. Fig. 6 shows (hat the ..
application of 10 my/kg antiprogestin {I) also caused an ichibilion of tumor growth,
almust comparable to the effect of conventional estragen deprivation lherapy

(ovarieclomy).

Conclusion:

The effect of antiprogestin {1} in inhibiting the growth of the human MUF7 breast cancer
xenografied in Fox Chase scid micc is comparable lo the effect of standard estrogen
deprivation therapy (evaricotomy) which is considered to be the maxinum effective

methad ol inhibiling growth of breast cancer in this model.
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CLAIMS

Use of the antiprogestin | [ p-(4-acctylphenyl)-170-hydroxy-17e-(1,1,2,2,2-
pentalluorociyl)-estra-4,9-dien-3-01e o a pharmaceulisally acueplable
derivative or analopue thereof for the manufrcture of a medicament for the

prophiylaxis or treaiment of @ hormone-dependent disease in 2 mammal.

Usc ascording to elaim 1, wherein the discase is breast cancer.

Use accortng o ¢lsvms 1 or 2, wherein the mammal is a homan,

1lse aceording to any preceding claim, wherein the medicament [s admmmsiered

oralty.

Use according to any preceding claim, wherein the antiprogestin t 13-(4-
acetytpbenyl)-1 7p-hydroxy-17e-(1,1.2,2, 2-pentaffuorcethy-esra-4,9-dien-3-

one is administered in a unit dose of 50 mg.

Pharmaceatieal cornposition eomprising the antiprogestin 11p-(4-
acetylphenyl}- L 7-hydroxy-17e-(1,1,2,2,2-pentalluerosihy }-estra-d, 9-dien-3-
one or a pharmaceutically acceptable dedivative or analogne thereof in an
amount sufficient for the prophylaxis or reatment of 2 harmone-dependent

diseitse m a mammal,

Pharmaceutical compeosition according to claim &, wherein the diseasc i3 breast

GanceEr,

JP 2004-511522 A 2004.4.15
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& Phanmaceulical composition according to elaims 6 or 7, whercin the mamimal
5 human,
a9 Fharmaceutical composition according to any one of claims 6 to ¥, further

coinpristng an anticstrogen.
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