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462-WO-PCT 1 Treatment of cancer Field of invention 5 The present
invention relates to the use of Siramesine for the preparation of
medicaments useful for the treatment of cancer. Background of the
invention 10 Tumor cells have often acquired resistance towards classical
treatment modalities, such as classical caspase-mediated apoptosis.
However, there is still a large unmet need for novel efficient drugs for the
reatment of cancers. It is known that sigmaZ2 receptors are upregulated in
I&"&%{’é A S&Any different types of cancers (Bem et al. 1991,
Cancer Res. 51, 6558; Vilner et al. 1995, Cancer 15 Res. 55, 408), and
furthermore that sigma2 receptor ligands may inhibit cell proliferation and
induce apoptosis in tumor cells (Brent & Pang, 1995, Eur. J. Pharmacol.
Ficld efdnveptaowford & Bowen, 2002, Cancer Res. 62, 313). Additionally, it
has been shown that sigma 2 ligands may potentiate the activity of
antineoplastic drugs (Crawford & Bowen, 2002, Cancer Res. 62, 313). 20
Tinipestiarial-Saientdublicatibe dNe o N\EX-ARERERH s ofibps aisarigs of
sigma_receptoyr ligands considered.useful for the treatment of a range of
HE’ 9%%?&%??&%@?&5&8%%%6?8&? Fh&5tructure activity relationship of
these compounds has been further investigated by Perregaard, J. et al.,
J. Med. Chem., 1995, 38, 11, p. 1998-2008. 25 Among numerous other

QIRUAAS il Jtrsreidh discloses the compound 1-[4-[1-
Ba—%%%rop

1H-indoIe-?i%-l—butyl]-spiro[isobenzofuran-1(3H)4'-piperidine]
Tﬁ%zciy\égffspﬁxe often acquired resistance towards classical treatment modalities,
such as classical caspase-mediated apoptosis. However, there is still a large unmet
need for novel efficient drugs for the treatment of cancers.
It is known that sigma? receptors are upregulated in celis representing many different
types of cancers (Bem et al. 1991, Cancer Res. 51, 6558; Vilner et al. 1995, Cancer
Res. 55, 408), and furthermore that sigmaZ2 receptor ligands may inhibit cell
proliferation and induce apoptosis in tumor cells (Brent & Pang, 1995, Eur, J.
Pharmacol. 278, 151; Crawford & Bowen, 2002, Cancer Res. 62, 313). Additionally,
it has been shown that sigma 2 ligands may potentiate the activity of antineoplastic
drugs (Crawford & Bowen, 2002, Cancer Res. 62, 313).
International Patent Publication No. WO 92/22554 describes a series of sigma
receptor ligands considered useful for the treatment of a range of psychic and
neurological disorders. The structure activity relationship of these compounds has
been further investigated by Perregaard, J. et al., J. Med. Chem., 1995, 38, 11, p.
1998-2008.

Among numerous other compounds WO 92/22554 discloses the compound 1°-[4-[1-
(4-fluorophenyl)-1 H-indole-3-y1]-1-butyl]-spiro[isobenzofuran-1(3H)4’ -piperidine]



sezwo-rct 7 O N (Siramesine), the novel use of which is the subject of the present
invention. We have now, surprisingly found that Siramesine is significantly
more potent in its anti-carcinogenic activities, than reference sigma2
ligands. Description of the invention In a first aspect, there is provided the
use of Siramesine or a pharmaceutically acceptable salt thereof for the
maceatical composition to be used in the treatment

pharmaceutical composition to be used in combination with a
chemotherapeutic agent in the treatment of cancer. In still another aspect,

thatenisprOVided kel use of Sirmasine silidqnammacsidicalihasteptable
salt thereof for the preparation of a pharmaceutical composition to be
used in the treatment of cancer, where the pharmaceutical composition

furdharcanipri 10 Fohe Mhat R rapeitis.agentnificmtianathe ha@Rert its
there is provided a pharmaceutical composition comprising Siramesine or
AR RO BEHE ARF AU LB S MG FO FASORERRSHN and a
chemotherapeutic agent, and optionally pharmaceutically acceptable
carriers or diluents. 2a According to the present invention a medicament

r the treat t of cancer is
flgescgptﬁm Tfetri]le%nven Em

In a first aspect, there is provided the use of Siramesine or a pharmaceuticaliy acceptabie
salt thereof for the preparation of a pharmaceutical composition to be used m the
treatment of cancer.

In another aspect, there is provided the use of Siramesine or a pharmaceutically
acceptable salt thereof for the preparation of a pharmaceutical composition useful for
augmenting and/or providing an enhanced effect of a chemotherapeutic agent in the

treatment of cancer.

In yet another aspect, there is provided the use of Siramesine or a pharmaceutically
acceptable salt thereof for the preparation of a pharmaceutical composition to be used in

combination with a chemotherapeutic agent in the treatment of cancer.

In stili another aspect, there is provided the use of Siramesine or a pharmaceutically
acceptable salt thereof for the preparation of a pharmaceutical composition to be used in
the treatment of cancer, where the pharmaceutical composition further comprises another

chemotherapeutic agent.

In vet another aspect, there is provided a pharmaceutical composition comprising
Siramesine or a pharmaceutically acceptable salt thereof in solid form and a

chemotherapeutic agent, and optionally pharmaceutically acceptable carriers or diluents.



provided. Sigma2 receptor ligands have been known to induce apoptosis
in cancer cells of different origin. We have now surprisingly found that
Siramesine of the invention, when-ysed alone is more potent in inducing
apoptosis in cancer cells than sigma2 active reference compounds such
as haloperidol. Furthermore, we have observed a significant synergistic
effect of Siramesine when used in combination with known
chemotherapeutic compounds such as etoposide, doxorubicin,
staurosporin, vincristine and tamoxifen. The present invention therefore
A Q&H?R sirate %'il?v@ fbne may: be used for the manufacture of
cphar aceutica cgmposﬁ%ns or t mat“éé’tmenﬁgf%%w a‘#oc"i’ﬁﬁfrs’ﬁch
progstapositions may be used in combination with other chemotherapeutic
SighAoRLAN9S géqu bination Wlth adiotherapy. In the combined
use of ramé%%ﬂe an(? %Cr%%%r&?gaeor é)m‘SisﬁgFaﬁ}ﬂtﬁﬁ%ﬁerg??ﬁg& of
difieraytiseigdniristerscheimsltamisongly Trsdghenatydsiens embacdimpint,
while espRLiny. Qﬁlg i he use of Siramesine or a
pharmaceutlca y ac epﬁ%ﬁe SAlt theTeor ROGAINE SRt cells than sigma2
actpariottraapantioudy such syindogistidefBotiverdase, fae thevp Eﬁmafaétp@
sioffrd ph uticakc n.as.462-WO-PCT 3 ahove, whic
lgg{japteg ?o %—:‘Fﬁnultane&ortlﬁqsP g?ilf%gllrfﬁ"ssl{l ﬁgnegf%eedé%t?%nl?@%l&’@ﬁ mnown
chagagtisuaesgcte piraunde sutivab covppesitionsapicantaintberagtve

the,sa nit dosage form, e. the same tablet or
Vmcap:g&? uc#t%{i}t ggalgg ?‘fg?%%sm%%éé%“n a ﬁeﬁ‘?g %ﬁf}%rﬂéarg tsas a
Sifﬁ@ﬁﬁa@sn@}dbﬂms@d rpothin wepafateifeoripharntnaenis off thenpoitidesags the

I r et the present |nve tion relates tp.the use of
e e R RS IAARNG BATHL/BO DA

otheh ehottibeagmatic: dangdn m’ugymiglsmreﬁﬁnmd@ﬁeui@ﬁ thei prepasation
in ﬁ%%&ﬁ&%@%@g%%"g&guq‘ s?x%e':tla(.)n ok !:t:ancer chemotherapeutic drugs, the drugs

may be administered simultaneously or sequentialiy.

In one embodiment, the present invention relates to the use of Siramesine or a
pharmaceutically acceptable salt thereof, together with a chemotherapeutic drug in a

synergistic effective dose for the preparation of a pharmaceutical compaosition as
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1o as above, which is adapted for sequential administration of the active
ingredients. In particular, such pharmaceutical compositions may contain
the active ingredients in discrete unit dosage forms, e.g. discrete tablets
or capsules containing either of the active ingredients. These discrete unit
dosage forms may be contained in the same container or package, e.g. a
blister pack. 15 As used herein the term kit means a pharmaceutical
abomedithhi&aiﬁaﬁcdr@xeémbﬁnﬂweadnédwmbemﬁ;ltmadtivtién@ctéiami& In
paaRay %fgu 1&%&@@%&%& SRS E%ﬁ%%%ﬁé%%%‘%ed% 898ents

means t’he ageso Iramesine an the hemo erapeutlca nt at
withichtkeanto mbinkdagsdroy ke sia tiROssyne tafbticoe ffepsprefarabynihdosage

s H}% QBranaRle sHner %ﬁg@%ﬁﬁ&%ﬁﬁn&r@%%%%%H(?&WQQ}HS%' ot

Invention may be eous administration
cantivetingneoié s Gmtdiceea@létvml administration of the active
ingredients, as described above. 25 More specifically, the present
invention relates to the novel use of Siramesine having the general
Immﬁamnbw@nm@,m orege Bvenippprarslatsutdhiyseoé piathesakor a

eI, %i@%ﬁi hIPEHG ﬁ{é‘rf%tﬁ%e gor g]{l{%% FRERE

Moreover t e pres nt iInvention relate toa metho atment o
spagigpstic effective dose for the preparation of a pharmaceutical composition or kit

as above, which is adapted for sequential administration of the active ingredients. In
particular, such pharmaceutical compositions may contain the active ingredients in
discrete unit dosage forms, e.g. discrete tablets or capsules containing either of the
active ingredients. These discrete unit dosage forms may be contained in the same

container or package, e.g. a blister pack.

As used herein the term kit means a pharmaceutical composition containing each of
the active ingredients, but in discrete unit dosage forms.

As used herein, the term “synergistic effective dosage” means the dosages of
Siramesine and the chemotherapeutic agent at which their combined use provides a

synergistic effect, preferably the maximal obtainable synergistic effect.

The pharmaceutical composition or kit of the invention may be adapted for
simultaneous administration of the active ingredients or for sequential administration

of the active ingredients, as described above.

More specifically, the present invention relates to the novel use of Siramesine having

the general formula



comprising administering to an individual in need thereof a
pharmaceutically acceptable amount of Siramesine or a pharmaceutically
acceptable salt thereof. In a further aspect the invention relates to a
method for treatment of cancer 10 comgrising administering Siramesine or
a pharmaceutically acceptable salt thereof to an individual to be treated
with or undergomg treatment with a chemotherapeutic agent. According
oung I'-[4-[1-(4-fluorophenyl)-1H-indole-3-yl]- 15

462-WO-PCT

bis-met ylenesalicylic methanesulfonic ethane-disulfonic, acetic,

ionic, t rta sali I‘IC | CtIC malic, mandeli
d&léﬁ %de rac nacce %{a{f c S earfgo%% mitl cp’ia%onf%:d g??cofnegicmem for
theareimde nf@m@tutamic, benzene sulfonic and theophylline acetic
acids, as well as the 8-halotheophyllines, for example 8-bromo-
theophylline. Exemplary of such inorganic salts are those with

5  Myerochipihe, ﬁﬁsbzytimtmtm'rcreia‘r&srto suiédoit fphbspretmem dhimicer
aC|ds Prefe compo is used as the, fumarat
e

abeﬁs@{EibKelaihmmmféilm)l‘be{nndmleiﬁlwﬂaquwbrrm{mz@ait thereof.

furan-1(311),4'-piperidine] can be prepared as described in Perregaard, J.
etal., J. Med. Chem., 1995, 38, 11, 1998-2008 (compound 14f) and the
Inasbrether atipert piraimmeneorticaliycadoeptatiled dits meainisatoifteimed there

10 g{)%lrgr@l risgtaa gn&}xrlgs%rrl Ceg%\?ﬁés?ne or a pharmaceutically acceptable salt thereof to
an individual to be treated with or undergoing treatment with a chemotherapeutic

agent.

According to the invention the compound I’°-[4-[1-(4-fluorophenyl)-1H-indole-3-yl]-
15 1-butyl]-spirofisobenzo-furan-1(3H),4’-piperidine] (Siramesine) may be used as the
base of the compound or as a pharmaceutically acceptable acid addition salt thereof or
as an anhydrate or hydrate of such salt. The salts of the compound used in the
invention are salts formed with non-toxic organic or inorganic acids. Exemplary of
such organic salts are those with maleic, fumaric, benzoic, ascorbic, succinic, oxalic,
20  bis-methylenesalicylic, methanesulfonic, ethane-disulfonic, acetic, propionic, tartaric,
salicylic, citric, gluconic, lactic, malic, mandelic, cinnamic, citraconic, aspartic,
stearic, palmitic, itaconic, glycolic, p-amino-benzoic, glutamic, benzene sulfonic and
- theophylline acetic acids, as well as the 8-halotheophyllines, for example 8-bromo-
theophylline. Exemplary of such inorganic salts are those with hydrochloric,
25 hydrobromic, sulfuric, sulfamic, phosphoric and nitric acids. Preferably the compound

is used as the fumarate or the hydrochioric salt.



‘Thus the acid addition salts according to the |nvent|on may be obtained by
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1'-[4-[1-(4-fluorophenyl)-1H-indole-3-yl]-1-butyl]-spiro[isobenzo-furan-1(3H)
,4'- piperidine] with the acid in an inert sglvent followed by precipitation,

. isolation and optionally re-crystallisation by known methods and if desired

micronisation of the 10 crystalline product by wet or dry milling or another
Tmlﬁem’ememﬁ&éfﬁé-[éF(ﬂrﬁparaﬂmmd}-@éﬁimédeff&wﬁhl-buty1} spiro[isobenzo~

1%0|Ve éf}?ﬁ SIfICg.It{ I'OCG S Fr’éggl!ﬂg&atlo e Saé)epspéFGfe ﬁt a. J

carrie ner ven g aninert gr eSO
Medchde. gleﬁaﬁaj 12 ar@%aooamddmpmanpﬁ) 1dAkebedingntbdiner

vention, 1 1-(4-fluqro dole
Bl A PHETE AS a  SD i i aand pwgures.
salt thereof may be admlnlstered in any suitable way e.g. orally or
arenterall At ma r sente in.an wtablef fors h
e L A R ey setgpent
cﬁblut[@r[swdlapargmshjetﬁﬂmdnm3argferabdyl}muﬁlsabe@zdamﬁlwwﬂm’-
e present inventign, the compaound of the invention is

h
éa%%’ﬁjép?(ise %ﬁﬂlﬁé%iﬁ o peEiRerEHTRlaRit By areeipeliciipalation and

SBRIRIT Ge CRPSUIERE T BE HRBRPHR SR AN ON SN QP AHISRRSSIOthe
for in Biiectlon 25 Methods for the preparation of solid pharmaceutical

Hngameduet REwRhBHMHnG @ #UMRES (ARYTHER! BEOSFEp SeRrFRATation

dﬂb@ﬂgclbﬁf?&%vﬁdaﬂz@@%ﬁﬁé@ma&@ﬁéﬁe@@luvams and/or diluents and
subsequently compressing the mixture in a convenient tabletting

machine. Examples of adjuvants or diluents comprise: corn starch,

tegtasieatitl GfMheBA0 RESILR-SBARAIE AR INEAlARIE 6 10N S 8Nsh thRrt polar

like. Any ther adjuvant 30 or additjve such as colourlngs aroma,
FP¥ERRHG @%@ﬁﬁ’?ﬁ%’ g?s%ﬁ dSpPS I%F%?%Qompatlble

Wlth the active ingredients. 462-WO-PCT 6

According to the invention, 1°-f4-[1-(4-fluorophenyl)-1H-indole-3-y1]-1-butyl]-
spirofisobenzofuran-1(3 H),4’ -piperidine] or a pharmaceutically acceptable salt thereof
may be administered in any suitable way e.g. orally or parenterally, and it may be
presented in any suitable form for such administration, e.g. in the form of tablets,
capsules, powders, syrups or solutions or dispersions for injection. Preferably, and in
accordance with the purpose of the present invention, the compound of the invention
is administered in the form of a solid pharmaceutical entity, suitably as a tablet or a

capsule or in the form of a suspension, solution or dispersion for injection.

Methods for the preparation of solid pharmaceutical preparations are well known in
the art. Tablets may thus be prepared by mixing the active ingredients with ordinary
adjuvants and/or diluents and subsequently compressing the mixture in a convenient
tabletting machine. Examples of adjuvants or diluents comprise: corn starch, lactose,
talcum, magnesium stearate, gelatine, lactose, gums, and the like. Any other adjuvant
or additive such as colourings, aroma, preservatives, etc. may also be used provided

that they are compatible with the active ingredients.
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As used herein, the term "composition" is intended to encompass a
product comprising the specified ingredients in the specific amounts, as
well as any product which gesults, directly or indirectly, from combination
of the specific ingredients il the speciffed amounts. 5 The pharmaceutical
compositions containing the active |ngred|ent may be in a form suitable for

oral far e Ie,..as table oches zepges, a us or oily
g?%@ é%lb?grg%%v(léerg or érrlénu e(sfpcgr@nnu 310 sghard or soft
pﬁata&lu Immmﬁyguhs speelixéd ingonijpositionbirtprutd doroemb Lasevwahpheny
ared.accor method known to the art fo re
P 9%)% éi%ﬁ??caﬁ Co%egéig éﬁ%gé“ﬁ 0 such %Oéﬁ%osmor?g gga)%%é}?am
irgnedosnsaretixg eprtsi Sedotedifitom the group con5|st|ng of sweetening

TRISHE,IONG Adeniss Rl na Al AR AR aghly In order
rovide pharmace |ca elegant palata le p paratlons Tablets

beantafrinesdicie ﬁmgmedmﬁ, ifoncminpiee awithbhels- toxtbesh laraREe HEaRpUS
o SR R I e AP 0 R ARG R PO 38 psules

ee C|p|e exampfe, inert diluents, stch as calcium
ocaybopmate esodiart carpsitimes lattoded f@mmahuﬁm@ﬁm@r@p@'@dua@ﬁordmg to

R A a R A IR ABIRA AR RN Sompositions and

crocrysta Ine cellulose, sodium crosscarme corn starch, or alglnlc

saclcdrindisiti agemts; fonekanmelerstavch pgekétiselpaiyd fyhpie eidep eamsisting

cacia, and Iubnca ent for t
T S
tﬂpeﬁméaphﬁnamﬁumWﬂ@y@ﬁéM%uprhnfmfamssifdpi%sm@nathe
e o LG PN AT EAEUIE N CAPNRIBE. Arens

0sage forms such as tablets or capsules, taihing the
valdiitherringrizade f(c dicutatmdzsuttveofi e fomn] e sre seidents e bbbut

Q: 01 ’k%d %Puep% maka/day i prelsrabing Qb aik/day dg.30mefkgiday

Wélg , Mos
calcmm phosphate or sodium phosphate; granulating and disintegrating agents, for

example, microcrystalline cellulose, sodium crosscarmellose, corn starch, or alginic
acid; binding agents, for example starch, gelatin, polyvinyl-pyrrolidone or acacia, and

lubricating agents, for example, magnesium stearate, stearic acid or talc.

The compositions of the invention may be used for treatment of cancer in mammals,

preferably in humans.

Siramesine or a salt thereof for use of the invention is most conveniently édministered
orally in unit dosage forms such as tablets or capsules, containing the active
ingredient (calculated as the free form) in an amount from about 0.01 pg/kg/day to
100 mg/kg/day, preferably 0.01 pg/kg/day to 30mg/kg/day body weight, most
preferably 0.5 mg/day/kg to 7.0 mg/day/kg body weight.

When siramesine is combined with other compounds in order to obtain an increased
effect, or in order to allow for the use of a subnormal dose of the other compound, to

minimize side effects, then subnormal doses of siramesine and/or the other compound



462-WO-PCT

16

15

20

25

30

preferably 0.5 mg/day/kg to 7.0 mg/day/kg body weight. When siramesine
is combined with other compounds in order to obtain an increased 30
effect, or in order to allow for the use of a subnormal dose of the other
compound, to minimize side effects, thgn subnormal doses of siramesine
and/or the other compound 462-WO-PCT 7 may be used for the
treatment, Calculation of patient specific doses is routine practice for

minbe W@ tbhEesinere GHSHREcs et e Brrsifimdospvipietgygspractice

fRraddeddndhepnesgat invention are particularly deemed useful for the
treatment of cancer including solid tumors such as_5 skin, breast, brain,

FEherh SR HORS Mt E15EhR4S PatydRfbin e RICSRaf{n variay gre
pihatmay Rdrealeddnithe aempraunds: 60pMRsHIaNRdRg Bathagset theh as

invention include, but are nat limited to: Cardiac: sarcoma (angiosarcoma, :
Sk SEEE bR B Ry ESIRABES: pUCHEs 5 APSneL - More particularly,
cihakid ey ama bERFemal tip@Raoashisld0ndai Bd4nas 1 ANERRIESUS of the

carcinoma (squamous cell, undifferentiated 10 small cell, undifferentiated

inyrgERInCiids fk a5 BT dimuiol i AT HTBISP R ARRHISSAEE B Bnchial
FiBERAGED RS AEDAdR YWEAPEKHTA lipdenda  ebksbamaiarddmyoma, fibroma,

.mesothelioma; Gastrointestingl: esophagus (squamous cell carcinpma, .
lipamasns (rnme: diBRe GLareBRES K RIARRER SIOHRIE S it iterentiated
s AT an diefeatagaddaria kiR adeas daustah ade ReeREBesAdhiolar)
insulinoma, glucagonoma, 15 gastrin ma, carcinqid tumors, vipoma),
C%l&ﬂ%%f)w SRR B AT S RB O RR DX iFfRE TGSV K A pagima.
nﬁ@fﬁﬁ?ﬂi@g@i@ﬂmﬁtdﬁﬁﬁw@b l'@mﬁgﬁpmaanm” wséﬂ%mmm&bﬁpma), large
owel (adenocarcinoma, tubular adenoma, villous, adenpma, hamartoma,
o BT RO AP T SRR ot AT
I{hephseiiasion) phntysaplionta] ledkeroingitiadd eianadiatiac@onoma,

squamous cell ca({cinoma, transit'SonaI ?Fjbl carci (C)ima, adenocari:ino a),
g85Kingima, carcinoid tumors, vipoma), small bowel (adenocarcinoma, lymphomna,
carcinoid tumors, Karposi’s sarcoma, leiomyoma, hemangioma, lipoma,
neurofibroma, fibroma), large bowel (adenocarcinoma, tubular adenoma, villous

adenoma, hamartoma, leiomyoma); Genitourinarv tract: kidney (adenocarcinoma,

Wilm’s tumor [nephroblastoma] , lymphoma, leukemia), bladder and urethra
(squamous cell carcinoma, transitional cell carcinoma, adenocarcinoma), prostate
(adenocarcinoma, sarcoma), testis (seminoma, teratoma, embryonal carcinoma,

teratocarcinoma, choriocarcinoma, sarcoma, interstitial cell carcinoma, fibroma,

fibroadenoma, adenomatoid tumors, lipoma); Liver; hepatoma (hepatocellular
carcinoma), cholangiocarcinoma, hepatoblastoma, angiosarcoma, hepatoceliular

adenoma, hemangioma; Bone: osteogenic sarcoma (osteosarcoma), fibrosarcoma,

malignant fibrous histiocytoma, chondrosarcoma, Ewing’s sarcoma, malignant
lymphoma (reticulum cell sarcoma), multiple mycloma, malignant giant cell tumor
chordoma, osteochronfroma (osteocartilaginous exostoses), benign chondroma,
chondroblastdma, chondromyxofibroma, osteoid osteoma and giant cell tumors;

Nervous system; skull (osteoma, hemangioma, granuloma, xanthoma, osteitis

deformans), meninges {meningioma, meningiosarcoma, gliomatosis), brain

(astrocytoma, medulloblastoma, glioma, ependymoma, germinoma [pinealoma],
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(adenocarcinoma, sarcoma), testis (seminoma, teratoma, embryonal
carcinoma, teratocarcinoma, choriocarcinoma, sarcoma, interstitial cell
carcinoma, fibroma, fibroadenoma, adenomatoid tumors, lipoma); Liver:
hepatoma (hepatocellular carcinoma), §holangiocarcinoma,
hepatoblastoma, angiosarcoma, hepatocellular 25 adenoma,

emangioma; €. osteogenic sarcoma 0 fi .
O T e S O b e BRenia
maighaspinhiropidomer(@bicuhamueingicroma) jomatigiecoyeloenecological:
malignant giant cell tumar .chor f .
B e
dgdspladiw)memfﬂsr@rna;imsmm;neémmaﬁG)@ﬁ@dﬁ&@ﬁa@l@iﬁmamms
ST, SRULOsteoma, (NGB AP AR SAARAMAINENS, Sertoli-

e orman%s, meninges ?menmgloma, menirngiosarcoma, gliomatosis),

Irpdip faﬂtmfggmsgmduﬂommﬁgnmt@peh dyivercaugeHiesiia
inealoma WO-PCT ligblasto ifor Ii roali
L e

vagirafidmams! neringiomaqyliomas selicarmaiioGynbebioyitsarcorerygmbryonal

endometrial carcin . Cervi i€ ci -fu ical

AR AL [Lop bt RemebEalE DOMBEid obe BieRlia

Jenilnoa §abuty stadiehuoasdinomwiz, Ingtheblistdcdatdiamiaaghronic lymphocytic

e e e L
sakhinos)aHadekoc artistascandibrdedeioinia | ymednooradinaliggana (akehosel;
R B D ik Karposi
$myeieidmdde divsphiatjaate, dipdohrengipnesuteryatphioomstkstuikemegriasis;
B S rooproerve doosses ol
Btraghbenarfmatgrantlyegomatovided herein, includes a cell afflicted by any
one of the conditions identified above, and the term “cancer” includes but is not
limited to any of the conditions identified above. Any of the above mentioned
conditions are to be considered as single embodiments, and the compositions directed
to the treatment of each condition may accordingly be claimed individually or be
included in the claimed group when the term cancer 1s used.

Whenever any of the above cancer indications are mentioned in relation to use of
siramesine, a pharmaceutical composition, a kit, a method of treatment it is intended
to be an individual embodiment. Accordingly, each of the indications specified above
may individually be claimed together with said use of siramesine, pharmaceutical
composition, kit, method of treatment and method for the identification of compounds

useful for treatment.

Experimental procedure
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Skin: malignant melanoma, basal cell carcinoma, squamous cell
carcinoma, Karposi's sarcoma, moles dysplastic nevi, lipoma, angioma,
dermatofibroma, keloids, psoriasis; 15 and Adrenal gland neuroblastoma.
Thus, the term "cancerous cell" as proviged herein, includes a cell afflicted
by any one of the conditions identified above, and the term "cancer”
includes but is not limited to any of the conditions identified above. Any of
mentioned conditions are to be considered as single
embodiments, and the compositions directed 20 to the treatment of each
condition may accordin%g be claimed individually or be included in the

Muirsc@tgrstis el tdri cante? 2u $6a° Whenk VEEHR drasscnennve
vEaRERbINHICAIgRAR-ragpianed, iRdelatir R usa Rl Qiamesiiavaly. Other

pharmaceutical compasition, a kit, a method of treatment it is'intendéd to

cplé HRGHERvER dndsobinmesh bagass famesy cell drrss MR G AteMDA-MB-
48ResHieshahonp ApdmaYndbidualy beslpiprideaether mith sricvee of

siramesine, pharmaceutical, compaosition, kit, method of treatment and

CATRfbANG rIhe AR ARRL B ABEEHFIbGIATGS CHRERSFTRE RsRAsSHNd vector.

MEXPEHOERtaRIQORTY IS 3D ME2:- W Reth, hrfdebeiitons Muriiele cell clones
fiborosarcoma cells WEHI-S, Wn902, Wn912, and WEHI-R4 are normal,

YRS H%ETH%WBQQ% Fé%%ﬂ‘@ﬁ%ﬁ@ﬁ@ﬁp@&qgaﬁg%#g’ndria localized

Baspastivalidthesd Beell tvpes sted inales: AupaRibeasisrRcenssitn
types MCF7-S 1 and MDA-MB 468, and non-tumorigenic immortalized

Garessoapiftelidieampe maironiestierer! ciap SE-A1S selinénbos - dleA). In
a8tHalh GRIMGINRES BXPIRSEHIHCAIPREES I VeStANy MEHIRGE P BCAikas,

Dve\llrlsli %(éilgcerS(;cBigljzr)%%tdal\/Iag ldSbB\Sl:Zrecigae%r.eHSIiEn |e93c—?6,”, %lr%gtea?a cancer cell line
PC3, and non-tumorigenic immortalized prostata epithelial cell line PNT1A were
tested as well. Non-transformed NIH3T3 murine fibroblasts were kindly provided by C.
Holmberg (University of Copenhagen, Denmark). Fibroblasts were transduced with pBabe-
puro mock, -SV40LT, -v-Ha-ras, -c-src as described (Fehrenbacher et al, 2004). Cells were
propagated in DMEM (Invitrogen, Paisly, UK) supplemented with 10 % heat-
inactivated calf serum (Biological Industries, Beit Haemek, Israel), 0,1 mM non-
essential amino acids (Invitrogen), and antibiotics or RPMI-1640 (Invitrogen)
supplemented with 6 % heat-inactivated calf serum and antibiotics at 37 °Cin a
humidified air atmosphere with 5 % CO,. Cells were repeatedly tested and found
negative for mycoplasma by hoecsht staining (H-33342, Molecular Probes, Eugene,
OR).

[3H]Siramesine binding to cell membranes or tissue membranes

The presence of Siramesine-sensitive binding sites on tissue prepared from cell lines
as indicated above or tissue from rodent or human were demonstrated using [*H]Lu
28-179 (Siramesine) binding assay described previously Seby, K. et al,
Neuropharmacol., 2002, 43, 95-100. In brief, cells were cuitured as described,
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expressing vector, wildtype Bc12, cytoplasms localized Bcl2, mitochondria
localized 10 Bcl2, and ER localized Bc12 (Maria Hoyer Hansen, Apoptosis
Laboratory, Danish Cancer Society). Human neuroblastoma cell line
SK-N-MC cells (ATCC, USA). In additidf human cervix carcinoma cell
lines HelLa (klndly provided by Dr. J. Lukas, Danish Cancer Society) and

hEL B0 Wef %a% bu%K% ﬁi&fﬁﬁl galtgaf@&%sué% BGRiAdd (1000 x g,

non- umor R immortali ze prostata al cell line PNT1A were 15
1t1ested)a§rhfelremmngapsrb:tmedemm@ mruﬁéiﬁbm&&ét%ﬂmb@md@ssays as

ro Q mB @(Unlversny of Copenhagen, Denmark).
dgs cl))b%sr% gg%@?g traﬁsguced with pBabe- puro mock, -SV40LT, -v-Ha-ras,

-c-src as described (Fehrenbacher et at, 2004). Cells were propagated in

A%Mg@gmﬁggen, Paisly, UK) supplemented with 10 % heat- inactivated

calf serum (Biological Industries, Beit Haemek, Israel), 0,1 mM non 20
essential amino acids (Invitrogen), and antibiotics or RPMI-1640
THeVEIREER): SpRpirpentadiMibre Yshdasinantsiated aatBsETAI Sinonesine

SR L A AL ST il

(BlaiRiRGLEck 3834 L ey, Prabesid lgenes m&&tm&mmrl
blndln to cell membranes or tissue branes The presence of
a3 RS ATy SRBESHF AR BPi B SRR R rdRcrigine,

tﬁié&%@ fanave Riiss R fremsiedent afdasammywm @emanRiadhenicals,
using [3H]Lu _28-179 (Siramesine) binding assay described previously

g0t 4, Neuropharmacol., 2002, 43, 95-100. In brief, cells were
cultured as described, 462-WO-PCT 10 harvested in phosphate buffered
sallne usmg a ceII scraber and centrlfuged (1000 x g, 10 min). The
SEIRLELS SRS HoLE L U 28-179 binding assays as

The following protease inhibitors were used: zVAD-fmk, DEVD-fmk
(Bachem Bubendorf, Switzerland), DEVD-CHO (Neosystems, Strasbourg, France),
LEHD-CHO, zFA-fmk (Enzyme System Products, Livermore, CA), CA-074-Me
(Peptides International, Louisville, KY), APC11138 (Celera Applied Biosystems,
Foster City, CA, USA), Pepstatin A, PD150606, and calpain inhibitor I (CI)
(Calbiochem, La Jolla, CA), TPCK (Boehringer Mannheim), pefabloc (AEBSF)
(Roche Diagnostics, DK).

The following antioxidants were used: Butylated hydroxyanisole (BHA), a-
tocopherol, y-tocopherol, glutathione ethyl ester (GSH), N-acetyl-cysteine (NAC)
(SIGMA-Aldrich, St Louis, MO). Cells were pre-incubated with inhibitors and
antioxidants 1h prior to drug.

In addition, the effect on siramesine cytotoxicity of the following drugs were tested :

sigma2-receptor antagonists BD1047 (Tocris) and AC927 (gift of W. Bowen, Brown
University, USA), 3-methyl-adenine, ActinomycinD, cyclohexamide and cholesterol.
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28131M, 28134M, 292880, 32160F, 32124C, and 32168F, and
haloperidol (H. Lundbeck A/S, Copenhagen, Denmark), human TNF-a
(Strathmann Biotech 10 Gmbh, Germany), thapsigargin, etoposide,
doxorublcm staurosporlne vincristine, tamoxifen (SIGMA-Aldrich, St
OMencenREEHhmycinA (Alexis Biochemicals, San. Diego, CA).
Pharmacologlcal inhibitors and drugs 15 The following protease inhibitors
were used: zZVAD-fink, DEVD-fmk (Bachem Bubendorf, Switzerland),
Gl visbéito (Neosystems, Strasbourg, France), LEHD-CHO, zFA-fmk

CEINRUREIS Yo46 M SZEQCMICESi A SMBEMATEL felihictAr@EdnMeckReRHEIRS T the
International, Louisville, KYL@ PC11138 (Celera Applied Biosystems,

qtgeRieRlER (s Amplyihinrok-FrlsboParky LatrarmBRRIde® T

s20NZalRiasRBMntaHO biu Aloldd GhriBoshinaaidMaan haisiepefabloc
(AEBSF) (Roche D%b Pgstlcs DK). The following antioxidants were used:

SRR PRI ERaSE A RHRDS RGN &L fbPmareing &okeshRrs TeieRaRsisader

(mbwcaﬂemefaﬁm Mh@@Mme&@n@MM@heﬁg@Qﬁmmmed
Cells were pre-inc ate with inhibitors and 25 antioxidants | h prior
ca%‘mﬂ?

O L PR SR R R e RANBIRIAG 200

rarugsiwesadesiadd tmﬁﬁxﬁﬁg&@? RAHAPERS B R4 6 TRRSABNE, was
AC927 ift of W. Bowen, Brown University, USA) 3-methyl-adenine,

chfh 26 Srsairitem iy et Mfbplyrsdis @nd pddition of 25
u@%ﬁ@%lﬁﬁﬁﬁ'tpﬁ%L in PBS, sterile filtered). After 3h incubation 37 °C in

darkness, the cells were permeabilized using 100 uL solubilization buffer (20 % SDS

in 50 % dimethylformamide solution) and analyzed on spectrophotometer the

following day.

Cell death and cytotoxicity

Cell death and cytotoxicity was estimated using the lactate dehydrogenase (LDH)
release assay (Roche, Mannheim, Germany). Rupture of the plasma membrane
releasing cytoplasmic LDH into the culture media is a measure of cytotoxicity or cell
lysis. The enzymatic acticity of LDH resulting in oxidation of lactate to pyruvate and
reduction of NAD™ to NADH + H' was measured spectrophotometrically by the
conversion of tetrazolium salt (vellow) to formazan salt (red). Cells were seeded and
treated as described for MTT assay. Upon analysis, 50 ul. media was removed and
and mixed with 50 pL reaction buffer. The remaining media was removed and cells
lysed in 1 % Triton X-100 for 20 min at 37 °C. The LDH content was measured in the

cell lysate as well, and an estimate of % LDH release was calculated:
Cytotoxicity (% LDH releasey= LDHiy media/ (LDHin media™ LDHin tysace) X 100 %

Nuclear condensation
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Cell viability Cell viability was measured using the MTT reduction assay.
Conversion of the 5 tetrazolium salt
3-(4,5-dimethylthiazole-2-yl)-2,5-diphenﬁetrasodiumbromide (MTT,
SIGMA-AIdrich) into the blue-colored formazan product was assessed
spectrophotometrically by absorption at 570 nm using a Versamax

TRicteR'atsreadar MolegllanBevices)pd be swdyal satiaorelfapiRRImed

as the percentage of untreated cells or inhibitor-treated cells: Cells were

bachershishiaoeng énel atemsahlaHris b9 3 192 mEaM Aahddrighley tiue-treated
Jallowing dayithamgsyihecstert oAbl v aasasasakdd 004 of
after drug addition by removal of 100 L media and addition of 25 L MTT = |
reeTabEY IntemiRIand PERpasedindthisrelar Arphplositib shianesy Wbiprved with
19aeknaseeinecalis WwaraPe neatiiged v aima b Esolbiiaatieachsiiald /or

(20 % SDS in 50 % dimethylformamide solution) and analyzed on

Kheedn ghutiomefet wid srie8IBRmderay iR RURAHh Hheenies tingatalclear
é(ﬁ?%%%i%&@?ﬁ%%ﬁﬁg Mannheim, éiggr;%ﬁ%%%ggﬁ? of the
piarReeRsdAibi8ne 20 releasing cytoplasmic LDH into the culture media is

a measure of cytotoxicity or cell lysis. The enzymatic acticity of LDH
resulting in oxidation of lactate to pyruvate and reduction of NAD+ to

NADH + H+ was measured spectrophotometrically by the conversion of

S ariipmalt iy wiredorppransallite ), Gells were nasded At

treated as described for MTT assay. Upon analysis, 50 L media was

inwonted atrid 26 anermige iR BD LyrenbbiauBamhered fiigM Tris-
W@X{%ﬁ% 9{\@9@9’9& eél%&y §% '%P:d%o-ﬁrlli%f% Q&Jﬁ{a@ I@'n[ﬁE §Zmples

content was measured in the cell fysate as well, and an
estimateipfidtel DhiterbsaGiand atmitifestCytdlosasinpFiDHniel o4 &=

bgn%%ircnﬁ?\ﬁ gjlv'a[ggﬁ%s@c?%&@'}a?&'ﬁ%x%?g&%&(n% %oé%pépnatam by 2,5 volumes of

96 % ethanol. After centrifugation at 20.000 rpm for 10 min at 4° C and rinsin.gwifﬁ”

70 % ethanol, the pellets were dissolved in 10 mM Tris-HCI (pH 8.0) and } mM
EDTA containing 1 pg/mL Rnase A. The samples were incubated at 37° C for 1,5 h,
and the DNA concentration was estimated from absorbance (4) at 260 nm. DNA (5
ng/lane) was electrophorezed on 1,5% agarose gel and visualized by ethidium

bromide staining.

Caspase and Cathensin activity

To measure cytosolic cystein cathepsin enzyme activity, subconfluent cells seeded in
24-well plates were treated with an extraction buffer (250 mM sucrose, 20 mM
HEPES, 10 mM KC}, 1,5 mM MgCl,, ImM EDTA, | mM EGTA, 1mM pefablock;
pH 7,5) containing 20 pg/mL digitonin for 12-15 min on ice. To measure total cellular
cystein cathepsin enzyme activity, cells were treated with the above extraction buffer
containing 200 pg/mL digitonin for 12-15 min on ice. For analysis of caspase 3/7-like

activity subconfluent cells were treated with caspase extraction buffer (0,5 % Triton
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Nuclear condensation 462-WO-PCT 12 The cell death mode was
assessed by the type of nuclear condensation and performed by hoechst
staining (cell permeable Hoechst 33342, SIGMA-Aldrich) of drug-treated
cells. Non cell permeable Sytox Green @golecular Probes) was used to
assay loss of membrane integrity and compared with nuclear

morphological changes observed with 5 Hoechst. Cells were incubated
Xni001230000dHABESH ofd8 Mgifil. hogehECAN, fomM efak atilutidh B65for 20

I ol é?%%xﬁ{g %Qsé é 3%' 1% %ng %%l %glg{fi/ }Z{ggtﬁg Hﬁlggmvxtie ere

ensation and possible co-stairt was a ng an inverte
emmdéymdﬂu@mﬂodﬂ@e 00 10e! M ebtrbphGiesid O ( Birteoiipin chihie

B R S S RE SR PR BT G il <

nﬂ%%HDSIaMI ;ﬁlﬁ@‘ﬁb@iﬁkl,;ﬂlb‘ieﬁmasé@(thﬁRaﬁﬂIlb@Emfﬁeﬁgﬁﬁmﬁ&Pﬁcﬂucts)

RS RS ST GRS HONAT GSTRER 3 B es! ™M

pefalloci ptaly, Dé\‘ﬁtm’cﬁeﬁlﬂfﬂ@ﬂti‘@.ﬂagbﬂﬂl@%éﬂﬁdﬁ) bﬁ&ﬁ@(@teﬁkﬁx@ﬂdoo

R e e A T Sl

fincihadiad aiidle&ulkaTsbibes afaniia/RIAAC@oncentration was estimated
from absorbance (A) at 260 run. DNA (5 20 p.g/lane) was electrophorezed
on 1,5% agarose gel and visualized by ethidium bromide staining.

1sesanst andhEatherai adli\diit® To measure cytosolic cystein
cathepsin enzyme activity, subconfluent cells seeded in

Cells were exposed to the Iysomotropic weak base and metachromatic fluorochrome
acridine orange (AQO, Molecular Probes) that accumulates ih acidic compartments.
When highly concentrated in acidic lysosomes AO shows red fluorescence, but upon
relocalozation gréen fluorescence in cytoplasma. In order to monitor lysosomal
integrity, subconfluent drug-treated cells were exposed to 0,1-0,5 pug/mL AO for 3h at
37 °C. Cells were either evaluated using an inverted Olympus microscope IX-70 or
detached from the substratum and analyzed by flow cytometry using a FACSort
(Becton Dickinson, San Jose, CA) with an argon ion laser with an output wavelength

of 488 nm and analyzed using CELLQuest software.

Lyvsosomal stability in vifro assay

MCF-7 cells seeded in 14 cm plates were loaded with Fe-dextran for 9h, followed by
16 h clearance in culture medium. Subsequently, the cells were washed in PBS and
detached from the substratum. The cell pellet was resuspended in SCA buffer (20 mM
Hepes KOH, 10 mM KCI, 1,5 mM MgCl, 1 mM EDTA, 1 mM EGTA, 250 mM
sucrose, pH 7,5) and equilibrated on ice for 20 min. The cell pellet was homogenized
by 150-200 strokes using a Teflon pestle. Afier centrifugation for 5 min at 750g, the
supernatént was isolated and the centrifugation step was repeated. The remaining

supernatant was transferred to a column contained in a magnetic field. The lysosomal
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24-well plates were treated with an extraction buffer (250 mM sucrose, 20
mM HEPES, 10 mM KCI, 1,5 mM MgCI2, InM EDTA, 1 mM EGTA, 1mM
pefablock; pH 7,5) containing 20 p.g/mL digitonin for 12-15 min on ice. To
measure total cellular 30 cystein cathegdin enzyme activity, cells were
treated with the above extraction buffer containing 200 g/mL digitonin for

12-15 min on ice, For analysjs of caspase 3/7-like _activity subgconfl
FisgiignveRS HASHER DFF RIS LR Ao SRR B AR rodGel
cé&h%p\évxfg ﬁé%%d&f'?f%@ﬁ:y &Eeomﬁﬂetﬂ PS5 Inddsbia thlutlomid BI&KApktar 96

mM pefablock, p} or min on ice. The caspase 3/7-li ctivity .
PR T A B By R A e R stion
aﬁ@gﬁ%ﬁgﬁ%@é&f@@ 1(|Bége{g@ﬁ I\cijlrﬂ é&&pa&e dieagtiendu#feo (hoda00°C using a

, o glycerol, 0,5 mM EDTA, 0.1 % CHAPS, 55 mM DTT, 1 mM
Speesmamar, Grmms fgprmsiertolesalae DR s S e Bt dudls) in

cathepsin reaction buffer (50 mM sodium acetate, 4 mM EDTA, 8 mM

DTT, 1 mM pefablock, pH 6,0), respectively. The Vmax of the liberation of
AFC (excitation 400 mn, emission 489 nm) was analyzed over 20 min at
30C using a Spectramax Gemini fluorometer (Molecular Devices,

e, A). 10 Losoal stbilit assay, cell culture Cells were

dmunafluoreseeng

g HE e gmatepicwear baseare-metachromatic fluorochrome
acridine orange (AO, Molecular Probes) that accumulates in acidic

compartments, 15 When highly concentrated in acidic lysosomes A .
Sooraen BB A PO TN Bl RUBrERaeD phepsi
%x@%age?@aﬂesﬁm }an@ab;omd&mqmb, riegpyn Suptanidertion

rug-treated cells were exposed to 0,1-0,5 g/mL AQ for 3h at, 37 C. Cel
LA LOHaSIoR Y VEREs Oy D TRSGRkap RSB

%g}(;ﬁ:%l@ﬁgtér@énmﬁ) sttt ATAPEH] BicdynesidPioly, KON ietp7sHiPakindly
ort
provided by Boris Margulis, St. Petersbrug, Russia) and rabbit polyclonal cathepsin D

(DAKO corporation, CA), and AIF (apoptosis lab, Danish Cancer Research). For

immunoblot analysis, proteins were separated by 6-12% SDS-PAGE and transferred
to a nitrocellulose membrane. After primary antibody incubation 1h at RT or 4°C
overnigh the blot was incubated with secondary horseradish-peroxidase-conjugated
goat anti-mouse or -rabbit IgG antibody 1h at RT. Subsequent protein detection was
performed using ECL or ECL plus (Amersham Biosciences, Buckinghamshire,
England).

To visualize cathepsins, AIF, and cyt C, cells were fixed and permeabilized in -20°C
methanol for 10 min at 25°C. After preblocking with 5% goat serum (in 1% BSA,
0,3% Triton X-100 in PBS) for 20 min, cells were incubated with primary antibodies
(in 0,25% BSA, 0,1% Triton X-100 in PBS) as indicated for 1,5h. After 1b incubation
with secondary antibodies Alexa Fluor-488 or —546-conjugated anti-mouse IgG or

anti-rabbit IgG (Molecular Probes) cells were washed three times in 0,05% Tween 20

'~ in PBS and mounted using ProLong Antifade Kit (Molecular Probes).Confocal

analysis was conducted using a Zeiss Axiovert 100M microscope with LSM 510

software.
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20 (Becton Dickinson, San Jose, CA) with an argon ion laser with an
output wavelength of 488 nm and analyzed using CELLQuest software.
Lysosomal stability in vitro assay 25 MCF-7 cells seeded in 1.4 cm plates
were loaded with Fe-dextran for 9h, fgl owed by 16 h clearance in culture
medium. Subsequently, the cells were washed in PBS and detached from
the substratum. The cell pellet was resuspended in SCA buffer (20 mM
Hepes KOH, 10 mM KCI, 1,5 mM Mg2C1, 1 mM EDTA, 1 mM EGTA, 250
mM sucrose, pH 7,5) and equilibrated on ice for 20 min. The cell pellet
J&Mﬂ@&ﬂﬁed 30 by 150-200 strokes using a Teflon pestle. After
centrifugation for 5 min at 7509, the supernatant was isolated and the
centrifugation stgg was repeated. The remammgzysupernatant was
I

WEFHRRfbrRlls (5 & EBI)mvrre dmplmietisubsrsgsatielndnibeiadisomal
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The release of lysosomal cathepsins was subsequently measured_in 25 L

Priqyp4emRr EBIRkEhH MismBieesif bR FIURs 2 gsphuyl riministered
ergmh apfivityirle RS Yroments 1 AfRNdsS Now teastian@t3fufolie) 100

V,,,aX of the liberation of AFC was analyzed over 20 min at 30C using a 5

medgilayPHancinsii fumamentinolc@methderibdosuhhivai, %N)acz
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used included mouse monoclonal antibodies against cathepsin
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cegl ceraldehyde- 3-phosphate dehydrogenase (GAPDH, Blo%ene&s
Bste TOKS ﬁgbqﬁszﬂwaaﬁa|@iéw|w WEHHOMERIEAQVSE 14-21 days

befFetarshrug, aesifdfmaabbit polyclonal cathepsin D (DAKO
corporation, CA), and AlF (apoptosis lab, Danish Cancer Research). For

Results

In a dose dependent manner, Siramesine effectively induces programmed cell death in
cultured tumor cell lines of various origins, inciuding cell lines originating from
tumors of the prostate, breast and cervix. The sensitivity of cells tmﬁards Siramesine
is increased upon the oncogenic transformation by ras or src, indicating that
siramesine has the desired ability of a cancer drug to induce its effects selectively on
the cancer cells with only limited effects on normal cells.

Furthermore, when tested against reference sigma ligands such as Haloperidol and

pentazocine in WEHI-S and MCF7 cells, siramesine was a significantly more potent

inducer of apoptosis than Haloperidol and pentazocine was.

The mode of death induced by siramesine is caspase-independent based on the nuclear
morphological changes during the death process, the absence of protection by |
pharmacological caspase inhibitors, and the absence of effector caspase activation
Instead, release of lysosomal cathepsins into the cytosol seems to be involved in the
execution of the death process. This finding is based on immmunohistochemical

stainings of lysosomal cathepsin B and L as well as the in vitro release of cathepsins

-
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immunoblot analysis, proteins were separated by 6-12% SDS-PAGE and
transferred to a nitrocellulose membrane. After primary antibody
incubation lh at RT or 4C overnigh the blot was incubated with secondary
horseradish-peroxidase-conjugated 201goat anti-mouse or -rabbit IgG
antibody Ih at RT. Subsequent protein detection was performed using
ECL or ECL plus (Amersham Biosciences, Buckinghamshire, England).
frorp pisifigir byseapessinsisai theawi efrbacansalaredliabibiters of cathepsins

caRSimeanilized n 2 0f 4 Zedstbangkior L0 min at 25C. After preblocking
i !

with 5% goat serum (in 1% BSA, 0,3% Triton X-100 in PBS) for 20 min,
Tuwens wHpdhatwssearvisgioshainsanesbeiber pitiecenos 8BRS B %6TPion

expreldihin P B2 asindicaiad; Ry £ B iineyhation with secondary

antibodies Alexa Fluor-488 or -546-conjugated anti-mouse IgG or

Whatrrasbisgbemnmsheearsubes Bedyaie isRydrdanarday dsatle natheih 0,05%
sirthHESACE:30 18RBS ad I unR ddsing: ©iehang dnifadenikMaterular

Probes).Confocal analysis was conducted using a Zeiss Axiovert 100M

signifiessibplanhasnisses bhmbitedapoeiapents (59h daeposide), a result
thEReReNRWRE HRAASE trosd BRlcuerRiTaRiBRes st REURRGEYSY, Pnce

the back of 5 immunocompetent female BALB/c mice. Siramesine

thg eadrficnerdsnhrisatic aahiy Bl R r B RIRTBISEA parRn AT d e re farihead

supBerEEe %?sﬂéa@l&&e WRIARGQAPNRSISHRE RS VisdmeSAb ihivehialen(9:2.80
methylcellulose 15 in 0,9 % NacCl solution), 2) 100 mg/kg/day Siramesine

depiisperialiRifdd® B6irethyicellulose 15 in 0,9 % NaCl solution) 7 days
per week. For combinational in vivo studies, 50 mg/kg siramesine 10 was
administered 7 days/week in combination with a single dose of etoposide,

Imparan s smRg G Tt R dRlFEicGh Al o0 Fhimise voiantisbiperigenic
efBRimaiadee e Pkenograft model in BALB/c mice. In addition, a

combinatibnal effect of siramesine and etoposide was observed in vivo as compared
to groups single-treated with siramesine and etoposide respectively. Furthermore,
siramesine worked in a synergistic manner together with etoposide, doxorubicin,
staurosporin, vincristine and tamoxifen in induction of cell death in WEHI-S cells.
These results show that siramesine is a novel anti-cancer drug which is especially
effective as compared -to other reference sigma ligands, and which may be used alone

or in combination with conventional chemotherapeutics for the treatment of cancer.
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a caliper. The effect of the drugs on the tumor growth was monitored over
14-21 days before the mice were sacrificed. Results 15 In a dose
dependent manner, Siramesine effectively induces programmed cell death
in cultured tumor cell lines of various origins, including cell lines
originating from tumors of the prostatel, reast and cervix. The sensitivity
of cells towards Siramesine is increased upon the oncogenic
Cp‘;g%ﬂormation by ras or src, indicating that 20 siramesine has the desired
ability of a cancer drug to induce its effects selectively on the cancer cells
with only limited effects on normal cells. Furthermore, when tested against

1.refergngs siomadigands, surl Bﬁaﬁﬁ&%ﬁ@&h?ﬁgc&}ﬁ%@g%mé&}%ﬁ‘ e

and MCF7 cells, siramesine was a significantly mofe potent inducer of
prapuptssiftaphrralspetiinel saapentionkihe weest PotThsasibraotkeager.

induced by siramesine is caspase-independent based on the nuclear

morphological changes during the death process, the absence of

2.protedhsiiophErmasBRgIcaP baspacaiabterscbihsalisberred tor the
prefRGies FaERIR AT NALRA éBﬁ&EéQtiEﬁl%éﬁ@%Y%‘ﬁ?%@ﬁhﬁ@t&%mMing

the cytosol seems to be involved in the execution of the death process.
amenaansarheifsth adarbemathsmbrgifR8enamits Bertnamisd 8195 osomal

cathepsin B and L as well as the in vitro release of cathepsins
462-WO-PCT 16, from purified lysosomes. Also, the use of -
3.pharmBe ssgRiat Fms v Groirepansetical aigssosmbl aelb tharsod dercds

paySHAsesAGHEHNRLGaNS hahprig Al elastad a0RINSHBRsk RIBith a

anti-cancer drugs by ectopic expressjon of Bcl-2 were effectively killed by
chemethesns U pRenk e trekRerh StHERESEUtics activate a
p53-dependent death pathway,

4. The use of Siramesine or a pharmaceutically acceptable salt thereof for the
preparation of a pharmaceutical composition to be used in the treatment of cancer,
where the pharmaceutical composition further comprises another chemotherapeutic

agent.

5. The use according to any one of claims 1-4 wherein the cancer is selected
from lung cancer, prostate cancer, breast cancer, glioma, neuroblastomas, melamoma,

leukemia, bone marrow cancer or skin cancer.

6. The use according to any one of claims 2-4 wherein the chemotherapeutic
compounds is selected from etoposide, doxorubicin, staurosporin, vineristine, and

tamoxifen, or pharmaceutically acceptable salts thereof.

s The use of any one of claims 1-6 wherein said treatment of cancer is combined
with radiotherapy.
8. The use of any one of claims 1-7 wherein Siramesine is used as the fumarate

or hydrochloride salt.

&



siramesine does not activate p53. This indicates that the death pathway
differs significantly from that inducegigoy DNA damaging agents (such as
etoposide), a result that supports the data showing a broad cancer
indication range for siramesine, since the p53-dependent death pathway
is often compromised in cancer. This is further 1o supported by the above
mentioned observation that Siramesine induced tumor cell death is not
inhibited by Bcl-2. Importantly, siramesine was well tolerated in vivo and

9. showk glsmnamtéuticabrigepizsi efie coinpaisiypgemnimterineroxensgrathcaatiellin

ICR. itign; & 15 combinational effect. of siramesine and
S L R R R R o vl
5 phemiestetinddimscapthblo posides mspbetively. Furthermore, siramesine

worked in a synergistic manner together with etoposide, doxorubicin,
staurosporin, vincristine and tamoxifen in induction of cell death in
WEHI-S cells. These results show that siramesine is a novel anti-cancer
drug which is especially 20 effective as compared to other reference
sigma ligands, and which may be used alone or in combination with
conventional chemotherapeutics for the treatment of cancer.
462-WO-PCT 17 Claims: 1. The use of Siramesine or a pharmaceutically
acceptable salt thereof for the preparation of a pharmaceutical
composition to be used in the treatment of cancer. 5 2. The use of
Siramesine or a pharmaceutically acceptable salt thereof for the
preparation of a pharmaceutical composition useful for augmenting and/or
providing an enhanced effect of a chemotherapeutic agent in the
treatment of cancer. to 3. The use of Siramesine or a pharmaceutically
acceptable salt thereof for the preparation of a pharmaceutical
composition to be used in combination with a
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chemotherapeutic agent in the treatment of cancer. 4. The use of
Siramesine or a pharmaceutically acceptable salt thereof for the 15
preparation of a pharmaceutical composition to be used in the treatment
of cancer, where the pharmaceutical cqgposition further comprises
another chemotherapeutic agent. 5. The use according to any one of
claims 1-4 wherein the cancer is selected 20 from lung cancer, prostate
Adatzet, breast cancer, glioma, neuroblastomas, melamoma, leukemia,
bone marrow cancer or skin cancer. 6. The use according to any one of
claims 2-4 wherein the chemotherapeutic compounds is selected from
Téopusidd, idoxviubiclalstduths podmentafstinecaid paBitamaoxiberineention
[ ically acgeptable salts thereof..7. The use of any one of clajim
o AR Tl SRR IS R SRR RS
ciieuddoimeporrefoftbiaimevidesvhaasin$ivditnssneniscosgaissighe
ARk duoshionte a8, S ARTRIIRGRMEE) composiion
comprising"Siramesine or a pharmaceutically accep%able salt thereof in
solid form and a chemotherapeutic agent, and optionally 5
pharmaceutically acceptable carriers or diluents. Abstract The present
invention relates to the treatment of cancer. In particular, the invention
provides pharmaceutical compositions comprising siramesine for the
treatment of cancer. The invention further provides a method of treatment
comprising administering siramesine to a patient suffering from cancer.



