USE OF SIRAMESI NE | N THE TREATMENT OF CANCER Fi el d of
i nvention The present invention relates to the use of

wRooansssehe for the preparation of nedi canment sSPOEBKa004/000885
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for the treatnent of cancer. Background of the

i nvention Tunor cells have often acquired resistance
towards cl assical treatnment nodalities, such as

cl assi cal caspase-nedi at ed apopt osis. However, there
is still a large unmet need for novel efficient drugs
for the treatment of cancers. It is known that sigm2
receptors are upregulated in cells representing nmany
di fferent types of cancers £Bern et al. 1991, Cancer
Res. 51, 655SE OF | THEAVEIINE| IN THE5TREATHEET ORCANCEY
408), and furthernore that sigma2 receptor |igands may
I by ik . proliferation and i nduce apoptosis in
tgﬂggbggfﬁgh?%rent & Pang, 1995, Eur. J. Pharmacol
278, 151; Crawford & Bowen, 2002, Cancer Res. 62,
313). Additionally, it has been shown that sigma 2

| Thapepserbdpveptip relptas to thaaseed Slm%ﬁm@ff%ﬁ%@ ipﬁ@g‘fﬁt‘%ﬂfc
dr 0 ncer Res. 62, 313).
AR LR ERF RO e W eande T So55a
descri bes a series of sigma receptor |igands

consi dered useful for the treatnent of a range of
pi%éhic and neurolo&ical di sorders. The structure
a&ackgrapndafihe YYERAPN of t hese conpounds has been
further investigated by Perregaard, J. et al, J. Med.
Chem, 1995, 38, 11, p . 1998-2008. Anbng numnerous
otTh@lor CONPRURIFteW\ELQYed 26d4t attic I oW argle slabdieal treapmmnthodalities,

| sblr ot dlassise s e doeid poptosis. However, terd is il 3 e hummet
)4 .- pkheridi nel: iﬁgggeﬁ & BP¥Slcemdse of which is
t%‘ge(gtdgﬁlgg% égﬁ&{ﬂﬁe p es{eﬁlt%)tfeﬁventtpgn. W have now,

SUf Rikinsivaghat sfomuldetdpadrs Sierpnesilated inscells gaprésenting myny different
nore potent ipnits |

e GRS oA L, CBESLR DOt 36t VERY § ab dRerrncer
Res. 55, 408), and furthermore that sigma2 receptor ligands may inhibit cell
proliferation and induce apoptosis in tumor cells (Brent & Pang, 1995, Eur. I.
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)-1H-indole-3-yl]-1-butyl]-spiro [isobenzofuran-1(3H)4’-piperidine]



According to the present invention a nedi canent for
the treatnent of cancer is provided. Sigma2 receptor
wongsndss2have been known to i nduce apopt 0Si S i RCTAK2604/000885
cells of different origin. W have now surprisingly
found that Siramesine of the invention, when used
al one is nore potent in inducing apoptosis in cancer
cells than signma2 active reference conmpounds such as
hal operi dol . Furtherpoere, owe have observed a

I gni '-;pt syne ol&tIC ef fpct of Siranesi ne when used

i ekenot her apeuti ¢ conpounds

n, staurosporin,
N~—Tthe present invention
pnstrate that Siranesine may be used for
re of pharmaceutical conpositions for the
cancer, and that such conpositions may be
used in conbination with other chenotherapeutic cancer
drugs, and/'or in conbination with radiotherapy. In the
conbi (aeniéesReR thedRIMBR! JT8IAHs WY dubARE 8f the present invention.
chenntherapeutlc drugs, the drugs may be adm ni stered
simul taneously or sequentially. In one enbodi nent, the

o esef YGOSR0k AL S5 G ShAAIEAL R ot n i

W| 3 h antechecberapaivitics, tan geférond SHNET QiildsC
effective dose for the preparation of a pharnaceutica

conposition asabove, which is adapted for simnultaneous

adm nistration of the active ingredients. In

part iﬁ%&@mﬁ%ﬁﬂh@i}ﬁfeﬁﬁ&?ut i cal conpositions nay

contain the active ingredients within the same unit

dosage form e.g. in the sane tablet or capsule. Such

unit dosage forns nmay contain the active ingredients

as a Amgl@ﬁwﬁwmrﬁ&em averrtionr mediearagns forghp freatment of aaficer is
the :ﬂ;g dgsage form In another embodi ment, the

pres £Vi%Vention relates to the use of Siramesine or

a phasignee wédeptir ligandsdrpt BEdntkid@intto ildice @pogtogein@hcer cells of
with chenot herapeutic drug in a synergistic

ef f ec‘? 1ffgeenggdging Yre haye nswp}mnamgbhfoaﬂd Hhap hyamgeae ey thgnvention,

CoNPOghid [on‘é'lé nfdve ?33 1%1 ﬁ’(‘ﬁbﬁg Fég;@gé‘ﬂi & &ocre%ls than sigma2

sequenti a amnlstrat e |ngre I'en
"In  active reference compounds such as haloperidol. Furthermore, we have observed a

15  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 demonstrate that
Siramesine may be used for the manufacture of pharmaceutical compositions for the
treatment of cancer, and that such compositions may be used in combination with

20  other chemotherapeutic cancer drugs, and/or in combination with radiotherapy.

In the combined use of Siramesine and anticancer chemotherapeutic drugs, the drugs

may be administered simultaneously or sequentially.

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

synergistic effective dose for the preparation of a pharmaceutical composition as



particul ar, such pharmaceutical conpositions may
contain the active ingredients in discrete unit dosage

wo ovoI®s83e4 g. di screte tabl ets or capsul es cont BETYDRG004/000885
either of the active ingredients. These discrete unit
dosage forns may be contained ip the sanme container or
package, e.g. a blister pack. used herein the term
kit means a pharnmaceutical conposition containing each
of, e P ' di 1 n-discre unit do
7 ab wAEH ¥ Babehl B e bt RS 3R R Tnd Ry BB RY G 1
dpaaigelar,seanphirfiticelaRalg@enpokitibhs mae sb@inahe aéthe ingredients
chenot herapeutic agent at which their conbined use ‘
prERy e sameying dgpageifernpic g ét the same dables of capraleredychupit dosage
0 . S ' i cal.
B S

5 sicomptriments of debminiti dsagetfoon. of t he active ingredients
or for sequential adm nistration of the active
i ngredi ents, as descri bed above. Mre specifically,

t he 2R tRSMbIIMERL he @rés@ﬁ@ﬁ&fﬁti%)ﬂ rélﬂlﬁs RPYE isdISESiBfmesine or a

Siranesi ne having the general fornulaor . _
piphsmesewtidalislar geptebiepltahireofdagathertwidh @ dfiericsheraprutic drugina
preparati on of medi canent for the.treatnent of .. .
e aiar ot Blecdlve oSS e SRR Bt Oy AR AU G sGmpgsion or kit
10 et Beshef @hichHe addpeat foR Bdquertiat aM@RfistRRicR bf e H@tive ingredients. In
adm nistering to an individual in need thereof a

pParticates surk Rharnagewicpt eomnosisioptimay ¢pnigin thapefiveangredignts in
p ' cept .a. f
DRI LG L rAEeD: e Wl bEREOLo ol bl
ofacthaniagredntyp ritesd disaeiei vnitsioedgderfogrns mayes cogtamed i the same
pharmpceutically acceptable salt thereof to an
i FAREHNGT ST p%cga%ee O égﬁgﬁr R4%kh or undergoi ng treat ment

15 W th a chenotherapeutic agent. According to the
i nvention the conpound |'-[4-[I|-(4-fluorophenyl)-I
f /As usdd hereBr th tern kibuegns)a pimadeut ol enmpeositiompertiBing each of

)54' -piperid (.Si. r anesi ne). be. used as the base

o?l_let %Ewg &%Bﬁeﬁ%&cﬁm é&‘%gcr tﬁé‘l)“}fr%éa&ﬁefeﬁlﬁ y acceptabl e

aAdised dbrei st “§yeroddic Pfective dosage” means the dosages of
Siramesine and the chemotherapeutic agent at which their combined use provides a

20  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.

25

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

the general formula



as an anhydrate or hydrate of such salt. The salts of
the conpound used in the invention are salts forned

WOWRE0/0s8324 t OXi C organi ¢ or inorgani c aci ds. EXeopbBRg04/000885

10

15

20

of such organic salts are those with maleic, funmaric,
benzoi c, ascorbic, succinic, oxalic,
bi s- net hyl enesal i cyli c, nethanesul fonic,
et hane-di sul fonic, acetic, propionic, tartaric,
salicylic, citric—glyconic, lactic, malic, mandelic,

I naai [ a3partic, stearic, palntic,

4 Nno- benzoi c, glutam c, benzene

g acetic acids, as well as the

[ exanpl e 8- bronot heophyl | i ne.

of such |norganic salts are those with
ic, hydrobromc, sulfuric, sulfamc

and nitric acids. Preferably the conmpound
i's usedFas the funmarate or the hydrochloric salt. The
fumar ate of
| "or Fﬂmﬁiacélﬂrcﬁily' Qé&ﬁﬁﬁfé}é%])ts ﬂhbl%bf f&ii‘?lllegpl% Hbdiod oAbk aRPat for
i ro| i sobenzof uran- 4' - pi peri T can %e
pﬁ@ﬁ&ﬁ@dﬂ§§fd@331|bed |n Perregaard, J. et al, J. Med.
Chem, 1995, 38, 11, 1998-2008 (conpound 14f) and the
base and ot her pharnaceutically acceptabl e salts may
b /&b wirtBE ptdledtentdntith Blatsd RNOAEME R FQGRE HEAfhent Bncer

the acid additjon salts according to the invention may
b @owgmgqulnggusfm@gfcm individual in need thereof a pharmaceutically

bk ol PSRN de BB e M L R iR

acid in an inert solvent followed by precipitation,

Li?l ti.on and optionally re- crystalllsatlon by known
°5APert thg duiepden Flatesoniadnethem fasfireptrent of cancer

c L

couibving AEnBAGHE Pl 2 i Bl oo Loty Ml horcor o

sehwehvideahid be freatad with quuodergsing Bleetn:mqmlt tvthi alrhembt}tek@eutm

salt .is preferably carried out in an inert solvent,

e?%ﬁﬂan i nert polar solvent such as an al cohol (e.g

et hanol , 2-propanol and n-propanol). According to the

i nventi on,

r A{C401[dmg(t4-ﬂfl¢ maﬁmmmdhy b()mpcplmdriﬂ{ﬁﬂé 14 34-3ﬂuprdphbmyl)/-ilﬂ indole-3-yl]-

ro sob fur | |ne] or a
pﬁd%ﬂﬁahl 1?8 WO é{:ﬁ & 'E‘&Pltl éTéaneFFﬁ9 1gay be used as the
a%@emf%eeédw%du?ldg:? ¥s 218h Eaﬁrﬁ'%&ltm S8 taneancldy ad%tlon sb}t thereof or
parenteral Iy, and it pr Bsent e T any
f os an firdrydste br Iadimata o Bucﬁtsah).rﬂ,’ hessalys of thetcbﬁlpbmdmsaﬂ in the

tabl ets . . S o
mvention are salts formed with non-toxic organic or inorganic acids. Exemplary of

such organic salts are those with maleic, fumaric, benzoic, ascorbic, succinic, oxalic,
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,
hydrobromic, sulfuric, sulfamic, phosphoric and nitric acids. Preferably the compound
is used as the fumarate or the hydrochloric salt.



capsul es, powders, syrups or solutions or dispersions
for injection. Preferably, and in accordance with the

w@ososs2of the present invention, the conpouneCDDKRIVE/000885
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invention is admnistered in the formof a solid
pharmaceutical entity, suitably_as a tablet or a
capsule or in the formof a suspension, solution or
di spersion for injection. Methods for the preparation

o TS R F 0 B o

r r
dfffl*uent%ﬁ%ﬁ@?@@&ﬁqﬂsﬁﬁe?%ﬂé%%ﬁé?d#&‘é?%’éf?nﬁ%%@eJ.eé .
C Qe dikemt, 1998 38 177, NHISIOR r@mm@uadﬁnﬁsmdﬁhaabhsamwxer
or .diluents.co orn tal cum
AT S PG AT e bt BSredie b S arocedures
i ke. Any other adjuvant or addi tive such as

col ourings, aroma, preservatives, etc. nmay al so be
usButs ﬁrwuﬁalﬂhmmalus Iaegoréune tccthnpla‘teunbble nw‘ytbh obteénesidtyi tyeatment

| Rt %ﬂaweaﬁ%% S aaot EHE- STRESob=S hran L 0 4
A AR A5y LR AL PRI S o
f rapmmnailmiercaysitaihsamfontblyémspmanéthmda angd n“sﬂahsnrncl mmmmsdxtmn of the

speci f ed anounts. har.maceut i _cal itions
 cRrsalipRroyR baietoE ﬁnﬁﬁﬁl}% Loty cg%vqﬁ%niprfogm or preparation

S Wrtyah]cfes fim Q58lvetS@nulbifbaindhils. as tablets,
troches, | ozenges, aqueous or oily suspensions,

dlsperS|bIe powders or granul es, enul sions, hard or

> kiR g e i LR S aist Db P RER S e e B oo ngrt poter
n%nféﬁt 4R WA aft Qlcbisl (81! ethéfol,tdhgropmitl A€ hiprép@b).

phar maceuti cal conpositions and such conpositions may
contain one or nore agents sel ected fromthe group

c ol BT e Bk R Lo A SioghrBL P e B o
p rP¥b H?ob@ﬁ?cfﬂmﬁﬁi‘@m 3 hperligganta @aﬁnm{lﬁéa@fgﬂ ®Rceptable salt thereof
préeparations. Tabl ets contain the active ingredient in

admaxbeadministaredhimranycxitablp way wwe emﬂllym phsentecallbyp tabit enay be

exci pient.s whic r |ta e . for e manufacture

¢ aprEnEd il el B e h fornliaSu it B 1PE of et

FII dal ?ﬁﬂéss SpoWwdlsih, sEupRdlr GblMTbAPI N PRERons FOinjdti6RI PRARAKY, and in
act ose

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.



cal ci um phosphate or sodi um phosphate; granul ati ng and
di sintegrating agents, for exanple, mcrocrystalline

wa@edobbs33eL, sodi um crosscarnel |l ose, corn star cPCT/DK2004/000885
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al ginic acid; binding agents, for exanple starch,
gel atin, polyvinyl-pyrrolidone gr acaci a, and

| ubricating agents, for exanpl e, nagnesium stearate,
stearic acid or talc. The conpositions of the

i nvention ma e used for.treatpent, of cancer in

ara B B ther it Toimp ook SThERR BerRRRERS 4 0 ¢

t gmcﬁ@f cdnriseethe kpddied YRl In itife sPRSiTic GATHMER] &WEY as any
adm nistered orally in uni't dosage forns such as

t PedIcEWhich gesyiis dizectly eningdirasthiy fopecomhingtion ofdhesneceric

O IBEUL B Rt e B Rr oy rerorably 001 -
nyHeghamyactaticADeaphpapititay condinivgihgattivenmgtedienefeay abl y
L SERALE ot T EE S LR e s
L Qyr %ﬁg g‘hsgeﬁ’é?oﬂspﬁfsgﬁrglﬁgerﬁf defd or @%I%dléb %QELOSE,%ﬁﬁ bP¥b1t capsules,

for t se of "a na ose t he ot her’ conpound,
t @r sympsvzdixgisdeompdeioss, intehdstl oubrabpseahaylospepafed according to
si ranmesi and/or. th

ot her conpoun be used for ..
¢ S FL R AT G0 B e AR e gugRgsitions and
| SubiPs8rhRitihe ﬁia'y%%nfaﬁ{ ohd\BSBord ‘&kg&ﬂt? ck1tdted ﬁ‘@rnftﬁ% grio%iB @onsisting

pharmaceutical conpositions and methods provide _
t tof speeisng agamiss flavoringagenisacalpdng agonis aid enesdrvirsgdgents in order

for the,treatnent ancer 4 ncl ing sol.id S .
¢ gt Rhely AR ind tiadte Rtodhbts, JHRls bontain the
t estil&ibrtichfinCddidRRge wethGion-tdBE hiaddabétiehBy hdbeptable excipients
cancers that may be treated by the conpounds,
conpelseiswitablafod thampatfectyre affieblethyEese oteipiaet tuwy,berfor
fa.regaﬁl@fe Jdeﬂ‘dﬁlﬁgxﬁé %gc% Sh@fim ¢ 0?1 08 AN L OBBRGE TBetose,

i brosatcoma, fhabdomyosarcoma, | pbsarcomna), mMm/Xong,

I hakilonphssphatt iob satiam phopshiee; arwtiulacing badrdisintkepdgling agents, for
bronchogeni ¢ carci noma  (squanous cel |, .
urfdAppley BirpgEalinggeliuless, podiyR Grasper@pless: ean piaFge or alginic

cellg b i E?Qm e 8E1atiD ORGSR pfrblid ia, and
ca?{:dl’noga, rot‘r%’c%?a apdlgﬁorra,’gégr c’grrw}g orlnal?ne of cacia, an
c Hobritrating b ganss, fiarexpmpien mageesitrh eleambeg stearic acid or talc.
Gastrointestinal: esophagus (squanous cell carcinoma,

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 administered
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



adenocar ci none, | ei onmyosarcom, |ynphone), stomach
(carci noma, |ynphonma, |eionyosarcona), pancreas

W@ dwsags2adenocar ci noma, i nsulinona, gl ucagonoRET/DK2004/000885
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gastrinoma, carcinoid tunors, vipoma), small bowel
(adenocar ci noma, |ynphoma, car c% noi d tunors, Karposi's
sarconma, |eionmyonma, hemangi oma,’ | i poma, neurofi brong,
fi brorra) | ar ge bowel (adenocarm noma, tubul ar

S BB R R o DI g rcic

t yohodngfilvdakblasdroma] , | yrrphorm | eukem a), bl adder
and urethra (squanmous_cell _carcinonma, transitional

c dihie pharmeacaeieal coparasiions @nd siehods ﬁf(&’é@%l@ the present mvention are
%gﬁﬁﬁﬁ?lﬁr%e%g@useﬁrfgmﬁ@treaﬁﬁéﬁ b&&é%@l‘aﬁﬁ sbBd AlRHB such as

ryonal’ carci nona, teratocarcinonmm, chori ocarC| nona,
s akinpbieast] it sérwicabdarmﬂd)ﬂnas; aarsucmiaxrm;rcmoma&; gte,. More partlcularly,
fi broadenoma, . adeno id tunor li

hépag at(lﬁ@bg‘? Heated y comporpds: g Seitidts anld Wethods of the
ChiN AReh Fafcﬁlrd;e'r 5\9@@ nf8RADL A LAR, s ARG PGAELSABoma,

hepat ocel | adenonma, hemangi oma; Bone: oSt eogenic
s dibrosmecofros ﬂmbéany@ﬂm)omaf, libpsascontdmyxared, irhahdlgmyoma, fibroma,

fi.brous t d

RS R PSR LRl EORRS PLAPRrentied
M&eaBIRIL, lﬁﬁlhﬂf&@ﬁmtecglaﬁgét ceﬂeédenbw?fﬁhoﬁhp aheoRar (bronchlolar)
ost eochronfronma (osteocartil agi nous exost oseﬁ{q beni

c hrarednasna brastebiakindsipbens: speoma AoRRRA, vBeRdPTHARUS ham oma,
ost eol.d
Aty S o e Doyt GMIIRCES B BBy o oM
OdeEhddaﬁcnﬁtﬁxfla? ¢iemedsardoni, hgashonmdstomgadn@arcinoma, lymphoma,
@%&%@@%ﬁ%ﬁmﬁé# O@?ﬁé'g%%mﬁé}%‘ e Fionoma,
a%b%azr&hbﬁ%.@?fso ofl4 tshfaﬁrb'&vep{a'd&%ﬁfb‘i’ﬂcﬁﬂé 'lﬁﬁﬁhoma

wannonh, retinobl ast ‘congeni tal tumors), spinal
Cc crracbumcad ltmﬁmb,rlﬁarppsﬂmarqmglao tEompdma r}amasapm@nhpoma

e b e S0 TES o Bhop B b BFBE NP s
OVafﬂ'éh&ﬁa (RUAFbAR, BRSINJBGESESPMErvaY: et MBI adiobaTRoma,

muci nous cyst adenocarci noma, uncl assified carci norra}“
g r Wiilsr® s)Qanarﬂeq&totd@wm@hdmhomrI@@enlla)Lblﬂdd@ agdupethra

(go d %%]g (Feﬁrlrrcrfnrc])r%rartatranns?hon%[] gerht ca?rmﬁ&hg,%)eno c\éfglﬂcﬂ’na), 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, hepatocellular

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,
chondroblastoma, 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],



carci noma, intraepithelial carcinom, adenocarcinoma,
fi brosarcoma, nel anona), vagina (clear cell carcinom,

W@ ouanssss4 cel | carci noma, botryoid sarcoma (enbCDR2004/000885
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r habdomyosar coma), fallopian tubes (carcinom);
Hemat ol ogi c: bl ood (nyeloid | euz%<erri a [acute and
chronic] , acute |ynphoblastic Teukem a, chronic

| ynphocytic | eukem a, nyeloproliferative di seases,

1 . i . i.n. .
R e D S g
Skimorspyapinghand nembibrons, measaiontg lgliomay seircvor;, Gynecological:
squanous . cel |. carci noma, Karposi's sarcomm, les .

o NS ERA et carqingiae kR Ertiel P RETBIBTBRE: corvical
KalQi188a), H&Rfeh Bafian 8A6in08RFEEbudlARdSnochR MR, ARlcHBRs
Thus, the term"cancerous cell" as provided herein, _
i apstadisecaicineih, wicldssificé darbinoanay , grasulosa-theeal ceh dimnpuspSertoli-

i dent. fi above, and the term "cancer" includes but

| LRt el RoR, Do dmyndme oSl BanPRRGH. TR P RRa ool
akahont) ntRbp e PRLM BorAE HdeARAELIFSIRA] bk QAFcoR(aE nictinBfha),
consi dered as single embodi nents, and the composi tions

divegios dear ekl arcinosws sasmoys celhedicivonai hatoieidrigycoma (embryonal
RO T RS LAY bR ot i

Whaikemed [aaitte 288 chfaicihavie GaiteblasticiegRérhianshraie lymphocytic
mentioned in relation to use of siranesine, a .
myetaproliferabiye dispasas, mauliéple myelome.fpyrledysplastic

t

p

tr Ft 1S t - an ndi vi . .

e R PTEh ooslhes SR TnRogtR P pllobls et tymphomal;

s @Ei: frhalterabiovielandiga,ibaskl cell vadcinpmag sqlamione delt ageihbeg, Karposi’s
with said use of siranesine, pharmaceutical i ..
c SR5ORIAL Tales drIplastipBeHolPma rngieiife dermsilramdislids psoriasis;

t [ i £ [ ounds useful for treatnent.
EXQ%%A?@&%& aﬁ%%gg]gggl:ase%e culture Murine fibrosarcoma

c dlhlus, tiEtdrmScands8iR celWdiRovidedhatEid] inelidas e celbafifidted by any
vector..contr.al , Hsp70 oyerexpr,essi ng,. and,hTNF .

" 35 o tieopdfipts 1P BURAbRYE 4 Tos HER “eRRF ypadesu it
Ilv%%ht'\)ag% ahl BP{he RbEREbnCABGETede®bYe. tAHREST thEEove rlerfidHed

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 is 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



468, and non-tunorigenic imortalized breast
epithelial cells HBLI OO MCF7 casp3.1 and -3.3 and

woew2/058324 si ngl e cell clones expressi ng caspaseGI/ARA004/000885
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vector. MCF7 pCEP, -Bcl2 WI, -Bcl2 NI, -Bcl2 Acta, and
-Bcl 2 Cb5 are single cell cl ones expressi ng vector,

wi | dtype Bcl 2, cytoplasma | ocallzed Bcl 2, mtochondria
| ocalized Bcl 2, and ER |l ocalized Bcl2 (Maria Hyer

HY S tuPPOPt 0si s Laboratory, Dani sh Cancer Society).
Homam rreur obl astoma cel | line SK-N-MC cells (ATCC,

USA). In addition human cervi x carcinoma cell |ines

. (ki.ndl i.d : L
otk S sEhinede. WA e RGP a0 b,
CRB&6F cdifdol, HepN@ oF3xpradiche ot £ PNP rb 38Rt Cell I TEhb@veRe iher
prostata epithelial cell I'Tne PNTI A were tested as

wetll typre tested anedtider FugMnfeaaheancercell types MCF7-S1 and MDA-MB-

fi,bgobl.ast swer eki ndl r.gvi dedby, C. l.nber

(BRRREERh RO BB lsei BeoAty bR RL fBdog McE7
t caspsduaRdBi3tdnd mBad e irk]lé®dkelones expressing caspase3 and vector.
-SV40LT, -v-Ha-ras, -c-src_as descri bed(Fehr enbacher et

aMCB0DUFP, Bsld WiaeBel2 N bphght Aetai andpRER (o hare singlsesell clones

Paj . d_ Wi % to ' . .
AL OTUEHE B bt AR AR i e
| Vi lapd BB, ldcaiivkdBoRsEnta Hibyoa Haneena dipdptois Mabomtgeripanish

a antjbjotics or RPM-1 640 (1l nvitroge

sﬁgﬁpgﬁéﬁ{e@é- AR Bew asteral {ing %H%ﬁqeﬂg EMialgA) In
a!ﬂﬁil]iﬁbﬁ bhifnSn 8lrvidcalbndifla Bl HiMsdid 'ae(@irﬁ‘l'lyr plg‘irﬁﬁ& IBP@r‘?J Lukas,
wWith 5 %CO2. Cells were repeatedly tested and found
né&yaishWeanterSocietypind il 1 0 whedestént. TR I3 Agprostatd3aucr cell line

cul ar Probes, .Eugene, .. . 3H Sir [ .bi pndi

B PR i A et st AL b g PR LT were

SitdspBE vt NSAREAIH B NI NS ideEBrdbhists Wefdlindl SB&ESThy C.

fromcell lines as indicated above or tissue from

r Globmerg (Unierifh ofeoreniepgrm Aprmarke dityaYlast eaerangduped withpBabe-
I V= R s i /¢

(PR Sekg i a5 SRR Sl s e

biprafagated il BMiVIInvitkagenclhisly, UKS suppbanertied wab tt 6 46 heat-

LT T et rrones gEiea gl BE Beuif gLl Fagon
WRERnHSethih® hoili Plihiittogén) 1Al dkiBLHHRS oARPRMNSI 686 (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 cultured as described,



described in Sby et al., 2002. Apoptotic stimuli The
follow ng apoptotic stinmuli were tested: Siranesine

W@ ba5A883249) , Siranesi ne anal ogs: 28131M 281 3BV/DK2004/000885
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292880, 32160F5 32124C, and 32168F, and hal operi do
(H. Lundbeck AJS, Copenhagen, Denmark), human TNF-a
(Strat hmann Bi ot ech Grbh, Gernmaity), thapsigargin,
etoposide doxor ubi ci n, staurosporine vincristine

Aaered i bsohate Qngéfeééhlﬂtsit wie s B e ARG ERAMeEA boo x &,

l N0l Riid)Orhednd liERe whed o me- PO aase 179 ikdiher &
wer e Lljs)ed ezVAltl)l?lhrgrkgﬁe efrriil (Bachg}anubendorf IhgTdssays as

Swiesczibefl am3ghy @EVDZQQQO (Neosyst ens, Strasbourg,
France), LEHDCHO, zFA-fnk (Enzyme System Products,
Li ver nore, CA-074- Ve (Peptides International,

L@m@ﬂlﬂ,ﬂ_nﬂk’) APCl 1138 (Cel era Applied Biosystens,
Foster City, CA USA), Pepstatin A, PD 50606, and

calpain inhibitor I (C) (Cal biochem La Jolla, CA),
THA®s fﬁﬁ@&ﬁiﬁfglapglﬁbtlé/ﬁﬁﬁﬁl@ e tegted it mtesinEBERR- (7B Simmesine

Di agnosti c fol |l ow ng]aantl oxi dant s

58 eloCBAS) P Bt AN 299 R Ul 1807 SRR AC ot A BB ihaloperidol
{ [ er .
R CLERBRSEE vt PRk Pethai. KRR B pryhmenn igtech
Caithbh,V&drenafy e thapﬁgﬁl@ﬁﬁ Gtopbiilie,i doRbhubichi, Staaradporine, vincristine,
antioxidants Ih Lor to dru In addition, %}2 f.f
oﬁa@pxﬁ%@ﬁhﬂeﬁd@ﬂ% St ey oo omegIPR Y (et iggheaicals,
2-receptor antagoni sts BD1047 (Tocrl S)
%%%%ﬁi}gfmt of W Bowen, Brown University, USA),
3- et hyl - adeni ne, Actinomyci nD, cycl ohexam de and
choI est er ol , ct |ton of cel | deat h Cell viability

GAd88%si ng the MIT reduction

assay ,H%nvfe flgvlvﬁ)lg %;otearée 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 (Bochringer Mannheim), pefabloc (AEBSF)

(Roche Diagnostics, DK).
The following antioxidants were used: Butylated hydroxyanisole (BHA), ai-

A Al (]

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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formazan product was assessed spectrophotonetrically
by absorption at 570 nm using a Versamax m cropl ate
reader (Mol ecul ar Devi ces). Thellsurvival rate was
deternmi ned as the percentage of untreated cells or

inhibitor-tr %ted cells: Cells were seeded into
QWM%t ai ning 200 mL nedia, and treated
the following day with drugs. The effect on cell
viability was assessed 24-6Chafter drug addition by

r redwadbibify 100 nL nedi a and addition of 25 nL MIT

S ti.gn,. (1 [niL i,n PB il.e filtere .
 Rediiy st st e R el S Bbnvdbiblor iR
Pe&iR Bl saR 9-(U S dithelBhitkzoRA- k)2, -diphEwtebusddumbrdthidé (MTT,
SDS in 50 % di net hyl formam de sol ution) and anal yzed

o IGpEtAldnelntintedheblugseloresd fosmpzag R_ﬂﬁ@‘%ﬂ vas pssgEsth and

oy S s ;
DR ke, SRl I L X BRI RS cac
( RdvhesuldviDuviveks)ThEeumhnayjate Wapdatereninéd ashthe péaemtage of untreated
menprane_ r el easi ng cytoplasmc LDH.intg t [ture. .
T S RERSUPCR: Colon Biaserde 1B e Pl Pl 65T Siping 200
engy J.C .6l it [ i i j s
ARl ol e Ry {2 A AR oS R iy was
Wasse¥BaisA-60h sffee divgoqalditionrtet reimoahl of 199 ulheedioaué pdditon of 25
of tetrazoliumsalt (yellow) to_for n salt gred) o -
Coth MR sadutiameld eng i RS sisale Slteredt Atise A fasgibfert 37 °C in
as _Upon ' : j q P 0
s AV s et Ebimerigin P56 AU s GEREROIANARL80 2% SDS
wais soepditeethafsnmelidssdlytiar ahd adyzedi dnmpedctrapbotoiater2he

mn at 37 0OC. The LDH content was neasured in the cell

| yigHowingdaye| | | and an estimate of % LDH rel ease was

cal cul ated: Cytotoxicity (% LDH rel ease) =

LDH nmedi a/ (LDH nmedi a+ LDHlnl ysato) x 100 % Nucl ear
c oOdbdsah nmhdhietotieity deat h node was assessed by the

1 Eith g EELPoERT it ereted BB s SR RIRF R
of reflht0askdye@RHe, 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 (yellow) to formazan salt (red). Cells were seeded and
treated as described for MTT assay. Upon analysis, 50 L media was removed and
and mixed with 50 uL reaction buffer. The remaining media was removed and cells
Iysed 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:

Cyt()tOXiCity (% LDH release)= LDHin media/ (LDHin mediat LDHin lysate) x 100 %

Nuclear condensation



cells. Non cell perneable Sytox G een (Ml ecul ar
Probes) was used to assay | oss of nenbrane integrity
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observed with 5 Hoechst. Cells were incubated with
10.000 x dilution of 25 ng/nL hpechst and /or

10. 00Oxdi lution of 5 mM sytox green for 5 mn at 37C
where after type of nucl ear condensation and possible

c t aj [ [

i R 2l Qe g et D0 B RY LB kR gng porormed
ofbyDisacHsastdimirigngell ﬁ?ﬁini&abl&é{c&ac}’iﬁ 133 wk; @fl?ﬂ/ﬂtd—(ﬁilﬂﬁ@}baif @eug-treated
at 50_0C oyer ni n 120 ni_ sis buffer (100 nmv

N&é?ﬁ- %&eﬁmew%gie #LK‘?X éﬁ@? My)lecujas Bsghaspwas uspdiopssay loss of
angenHOnd it Bkt PR RInfiAsE & h [ ith
p?]geci pi té;?e Wlspt h 6M Ng%i@:tt}rl]g{ﬁgganrt ri u%é%wglt&f%ge&%sewedvm
r piacthst. Gellsiweraincatated wihridorfiod xDiiltina o1 26 sgoplichtetlyst and /or
precipitated f he supernatant by 5 vol upes of 96

0 1o o cicRy oty HM BYIPX E%ﬁﬁ??r atz*c??@ Others it dyperqf nuclear
m ich A HoEBIE icDGtalH v Qi
a8l SR (O3 bl AR BRg S Dt e
EbTisroseopedXnithg 1 ng/ L Rnase A. The sanples were

i ncubated at 37 Cfor 1,5 h, and the DNA concentration
was estinmated from absorbance (A) at 260 nm DNA (5 0
ng/ | ane) was el ectrophorezed on 1, 5% agarose gel and
vi sual i zed by ethi di um brom de staining. Caspase and

CAtah efssiroplwesisjfior Jetsgtionoofitdlid dnddeviyg.dsdlsiveere henvested and

;R SR Plafil il Dbt KR! Eoah e 570 e s

b 0 ;
PRI e SASETER I Chns HgSrcsampl

c overaprecipgatzd wagthndM dNagil tand centfifirged 2t 15000 mpnoforisaain akd°C.
sure al cellular 10 cystein cathepsin enzyne
a W}n{‘%ﬂ,s%téeWP%S“‘ké‘?‘@eflﬂBéBlfeéﬁl’lt\ﬁefi Hroup the fBeraatank §yas f ivelymes of

buwkfof bthanol. After centrifugation at 20.000 rpm for 10 min at 4° C and rinsing with
70 % ethanol, the pellets were dissolved in 10 mM Tris-HCI (pH 8.0) and 1 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

ug/lane) was electrophorezed on 1,5% agarose gel and visualized by ethidium

bromide staining.

Caspase and Cathepsin 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 KCl, 1,5 mM MgCl,, ImM EDTA, 1 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



containing 200 ng/nL digitonin for 12-15 mn on ice.
For anal ysis of caspase 3/7-1ike activity subconfl uent

wa@els®ssses e treated with caspase extracti on buPE¢BEDKE@4500885
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% TritonX-100 25 MWEPES 5 5 mM Mg2Cl, 1nM EGTA, 1
mvpef abl ock, pH 7,5) for 20 mn pn ice. The caspase
3/7-1i ke activity and cystein cathepsin activities
were estimted by addi ng one vol une of 20 mM

TS BB NMESTE R BT oR BB for 20
Mivhiaoh icd. Mide padpakd TKikepictivitpanddysiih cdvhepsit AbGities were
(Enzyme System Products) in cathepsin reaction buffer

( sutivpied byiadéing cae yobmer i B HR-DE VIADE(Biamel) in caspase

f abl , tivel v . T
PR ReR o R ans SO 2RI ¥k S i A, 0. CrAPS, 5
I UAM DEs, BAM peRBlcek SFH 23) 6t 0 aM FORARE (Biyihe System Products)

Spectramax Gem ni fluoroneter (Ml ecul ar Devi ces,

Sunweythepsén regpyjon hufes (e sediwhiacetpicad say EXBA 8 mM DTT, 1 mM
O o Rl RSP B9 P 2., P e IMRRR B ¥R Bhacion 400

n Vi1 Uor BERrofte acr i dichéof

( Afsh, MabLsLASY ity RBESaljAea bvacTmid /138SC uking @l SPebtramax Gemini

conpartnents. \Wen highly concentrated in acidic

| vidssometsr ADlseidssDeaekst bupreselechded, but upon

rel ocal ozation green fluorescence in cytoplasm. In
order to nonitor |lysosomal integrity, subconfluent

dfy%ﬁdrﬂﬁts@ﬂ)iﬁgj ésﬁajlg@ncﬁngﬁsed to 0,1-0,5 ng/nL AO

for at 37 0C. Cells were either eval uated using an
inverted A ynmpus mcroscope | X-70 or detached fromthe

s r £l t LG

P A Py B AL KRRl I B AT AR et TR RE Tuarocheome
i ceridae erange (A OCaMdedupartProaspthangtchmofatetd8 aomdicagvanpartments.

anal yzed using CE est..sof t ware. sosonmal, stabili

Rt R tonenisreainasioi S S sesbien AGHIET R ShEaeRe ot upon
| oRneeloMton g%@ehffﬁi&trés%&lée_q{l cHplabinh | RWRGerRY mbRitBr lysosomal

clearance in culture nedium gubsequently, the célls .
weintegugys hidon fiudaB8rertieatiet et ectrd exposedio GLHST pgltadnAO for 3h at
The cel | Il et ded. i n SCA buff 20 mvi
RS R Sty iR YAl iR NPT A ARDe 170 or

EGetichéPRofiVhe 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.

L vsosomal stability in vitro assay

MCF-7 cells seeded in 14 cm plates were loaded with Fe-dextran for Sh, 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 Mg,Cl, 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. After centrifugation for 5 min at 750g, the
supernatant was isolated and the centrifugation step was repeated. The remaining

supernatant was transferred to a column contained in a magnetic field. The lysosomal



sucrose, pH 7,5) and equilibrated on ice for 20 m n.
The cell pellet was honpbgeni zed by 150-200 strokes
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at 75Qg, the supernatant was isolated and the
centrifugation step was repeateﬂz1 The remai ni ng
supernatant was transferred to columm contained in a
magnetic field. The |ysosonal fracti on was washed tw ce

the ¢ Th nal
e haE i R o U B B R
S QathibpLils Wik SUbasduehiRp irRhs&l WSl pIplysbRmeaERMGH BRRE costar 96
for cathepsin activity nmeasurenments. After 1,5 hour

r Sk platgs Ay desorieed foneathersin astivity @cpFusENER ohiterr L aReur reaction

R R B B bR s A0S RGARATag e
| repectedphaxt Gankh Yisbfonadie (MOTRbULH DeRices hinegvalfleC ). i nary

anti bodi es used included nouse nonocl onal anti bodies
agai nst cathepsin B (Oncogene Research Products,
Boston, MA), cathepsin L (Transduction Laboratories,
Lexi ngt on, KY), cytochrone ¢ (BD Pharn ngen), and
glyceraldehyde- 3- phosphat e dehydr ogenase ( GAPDH,
Bi_.ogenesi s ) , 70 gZFB ki ndl y provi ded by

AR QL Anaysicand Hinm SCEACEsi a) and rabbit
poncIonaI cathepS|n D (DAKO corporation, CA), and AlF
(apoptosis | ab, Danish Cancer Research). For
i nitheoishasy amtaidy@us@d p}chxded neusemensdpzal antdbbdigs agahgeathepsin

e Tl SR MW o by i S

OVIQhBkafHtick meexbﬂlgabn vm) ichfodhRbRE MDD Phaftenadand glyceraldehyde—

hor ser adi sh- perOX|dase co H%Ated goat anti -nous

- raphsisphateydehyrogsaase (CARRH HiogmesiselprdatUls) (HSQWI(ZH9 kindly
CSHEPALES 153, RAELALIRE bR R R Bl tgtone uhcpsin D

v i(PUKO zerpoadtilmapGAm,SandA&IF (apd}lﬂosﬁ)sylhb @ardsl CawwRese‘a'rohyﬁor
and pergeabl lLized in -200C net heg for 10 mn _at 25C
ARFER0GPIoh pRalYsis greteing wisss spaited & finl $ oS DS ASHK angl sapsferred

T A e B s ol R
X- ol;@ﬂngHTthE’BB))t was incubbedtwth deosndarybliorseddigi-pédoxidase-conjugated

i ncubat j on
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 1h 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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0, 05% Tween 20 in PBS and nounted using ProLong
Antifade Kit (Mol ecular Probes)._ Confocal analysis was
conducted using a Zeiss Axi over¥ 100MM croscope with
LSM 510 software.In vivo experinents WEHI -R4 cells (5
x 106) were inplanted subcutaneously in the back of

i mmunoconpet ent femal e BALB/c m ce. Siranesine

t qaivEalperndmReced two days prior to tunmor inplant.
MTe were atvided into groups (5-9/group) and

adm ni stered peroral 200 nL 1) vehicle (0,5

B 058 0% 0 B A BB M D

?Mhﬁ@&ﬁlp@:t@lﬁffeéﬁlelﬁhﬂls& e Firasdsitic| '@éb)tmzntd@ylﬁn@ﬁed two days

ek. For conbinational in vivo studies

summﬁcstuﬁ@rmﬁaaa ANliep Steeg Eyided Hﬁygr%@é k>- Pfﬁ%‘?&%‘@ﬁg adingpstered

WI th r«’ﬁ Hond b 9%11%8@6 g%?‘fo&l?zuc%tﬁ)lﬁlg\%% tn 818 of K39 sT(i&H, 2) 100

baplaed SR¥medife USGispénsdnGa 0,905 meﬂﬁwceﬁﬁfoeeus af 0,516 NaCl
dr uglt on the tunor gﬁrowth was nmonitored over 14- 21
19

o) delays s weck F anspabigtipnal i giyo spiigs) §Q mefkgpsiramesine

T e

Vv abi3ousg/Rg (infigistaritdnidiyngned dlumdrivoRenesrwge aatmar.tgd by trause of
turmrs of the praosta e, br ast and celhwx

seaq@% ippsy iThg R tagnor grawil, was @OPHWQ%%M -21 days
lg%%nﬁﬂgggggggxﬁﬁ@@sfornat|on by ras or src,
catlng that siramesine has the desired ablllty of
a cancer drug to induce its effects selectively on the
canesultscel s with only linmted effects on nornal
cells. Furthernore, when tested agai nst reference
si gma |igands such as Hal operidol and pentazocine in

\r/r\'ﬁrﬁ:ea'd%sgﬁgq dﬁ%]rnelz fSHE%%Qi ogfl‘fé}%t \é@ﬁmﬁgﬁﬁb %%iér%rﬁﬁl@ gll death in

p ediil tazsdctumer wlb‘hnes of various origins, including cell lines originating from

tumors of the prostate, breast and cervix. The sensitivity of cells towards 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 Haloperido! 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



The node of death induced by siranmesine is
caspase-i ndependent based on the nucl ear norphol ogi ca
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protecti on by pharnmacol ogi cal caspase inhibitors, and
the absence of effector caspase activation |Instead,

rel ease of |ysosomal cathepsins'into the cytosol seens
to be involved in the execution of the death process.

Thi s findi i s bas on i nmmunohi st ochemi cal. .
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' [ T. | s t.hat . ected i nst
PSR BT BAE Dottty gy SPERRE ox pr osei on
of Bhéreds seiectRhoBtripeatios detivated pg-debeaivasddath pathesgas

sone chenot herapeutics activate a p53-dependent deggh
paitmasine dpesains a¢tiveatepBs Thistindieates, hpkthgdgath pathgvay differs

i ndi cat es. th t t ' i &Ny :

¢ POy A el e ol AR UaS S8 Gl el pBALY a resul
etibpGapsials tha diteshibdwinghatrosLgposrtiadititeondahge fohsinimesize, since
broad cancer indication range for siranesine, since

¢ Ffhe pEBdenapaaRlaiephRaIYRY s P RSP R OBHSCA I COTET- QS8 qurther

! 4 ' mor cell
uPREE by (8 solmEidnDEbbSHAEN HRA Shiimk Alte ARAVE tumor

c eddathdie abhinhibitedbyiBeh2bi t ed by Bcl-2. Inportantly,
siranesine was well tolerated in vivo and showed an
anti-tunorigenic effect in a syngenic tunor xenograft
W%gnloreaﬂu;%h@{n%siﬁé &@s whil taeEitdd ifRivoPan@aibivB@ b am@tumorigenic
effect of 'siranmesi ne and etoposi de was observed in

vi affechin asymgeirie timer xgnogip§ ne¢dslineB ALB& @éponin 3dition, a

si ranesi.ne t pposi de r |:
SRS ELPRRB By T BRLE ks MR ASA TR compar
W folbrSipRRaHR &l e eatedxathhhkdine Sidetogsidy iespectivalg.Husthemeore,
and tanoxifen in induction of cell death in V\EHI-S .

c e¥iramesipg ke TYHCLRHE MAEET OEFRACYITH stopeside. fgyubicin,

ant.i - er . . . :
AR S B SRR LA ST s e
mayhdse resaitsl siadvotiat sicanhesinedsrh nowedl ianti-canden dogwiinh isossaécially

Che e AU | St et h&art real nerﬁgaﬁ&s,%%&‘%v%c‘h%%ggﬁsed alone

effective as compared to other reference sigma
or in combination with conventional chemotherapeutics for the treatment of cancer.




1. The use of Siranesine or a pharmaceutically
acceptable salt thereof for the preparation of a
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of cancer. 2. The use of Siranesine or a
pharmaceutically acceptable salf_thereof for the
preparation of a pharnaceutical*’conposition useful for
augnenti ng and/ or providing an enhanced effect of a
cﬁﬁnptherapeutic agent in the treatnent of cancer. 3.
THeaE of Siranesine or a pharnaceutically acceptable
salt thereof for the preparation of a pharmaceutica
conposition to be used in conbination with a
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conposition to be used in the treatnment of cancer,
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bone marrow cancer or skin cancer. 6. The use

according to any one of claims 2-4 wherein the .
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doxorubicin, staurosporin, vincristine, "and tanoxifen,
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Si ranesi ne or a pharmaceutically acceptable salt

t R8f¥of and a chenot herapeutic agent, and optional |y

phar maceutical |y

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, vincristine, and

tamoxifen, or pharmaceutically acceptable salts thereof.

7. 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.
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acceptable carriers or diluents. 11. A kit conprising
Si ranesi ne or a pharmaceutically acceptable salt

wo b@sess32and a chenot herapeuti c agent, and opt POTYAKRG04/000885

pharmaceutical Iy acceptable carriers or diluents. 12.

A nmethod for the treatnment of cancer conprising
admnistering to said patient ap effective anmount of
siranmesi ne or a pharmaceutically acceptable salt

thereof. 13. A nethod according to claim 12 wherein

the cahpbamaesidabodmybsitionmompringasiteiesinRlo@tphbBnaceutically

. b t r, i oma, neurobl ast onms, ) .
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10. A pharmaceutical composition comprising Siramesine or a pharmaceutically
acceptable salt thereof and a chemotherapeutic agent, and optionally pharmaceutically

acceptable carriers or diluents.

11. Akit comprising Siramesine or a pharmaceutically acceptable salt thereof and
a chemotherapeutic agent, and optionally pharmaceutically acceptable carriers or

diluents.

12. A method for the treatment of cancer comprising administering to said patient

an effective amount of siramesine or a pharmaceutically acceptable salt thereof,

13. A method according to claim 12 wherein the cancer is selected from lung
cancer, prostate cancer, breast cancer, glioma, neuroblastomas, melamoma, leukemia,

bone marrow cancer or skin cancer.



