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TREATMENT OF DRUG RESI STANT TUMORS FI ELD OF THE

I NVENTI ON The present invention relates to the use of
w@2@atieass of canptothecin derivatives for thBCT/EP2006/069666

preparation of a nmedicanent for the treatnent of

drug-resistant tunors and/or for the admnistration to

bua ¢ opoi s iRATHEN T b BRUGHRES &7 AVE TRl o

Canpt ot heci n derivatives are DNA-topoi sonerase |
| e energed as a prom nent class of
anti cancer agents. Together with the taxanes, the
t opled guERe@s thvientiohi feldtes stoathe ses ofrab Isyxbtlbes n@fs tamptothecin
i mportant new class of anticancer drugs introduced

deh&ﬁt@e@'fbf‘tl@bre%%%ﬂdn‘:@f a M&diCahBhER) tﬁé WwdaBRent of drug re3|stant

denonstr at ed S|gn|f|cant invitro and 1n vivo activit

tung%rg é’r?o?b?‘ﬁﬂh%f?@hdu t%g & @atéeing g@os gﬁwpé@&%%?ﬁrﬂ%ms in the

results fromclinical trials were promsing, as shown
ge%?CPﬂ'é‘grfebBM%Obﬁ‘Pnﬂﬁraﬁ% t opoi somer ase inhibitors,

topot ecan and irinotecan (also known as CPT-1 1) , in

BAGK(yREW T YENJIQNd in the USA, for treatnent

of patients with ovarian and col orectal cancer,

r espafptoecy. deribetivaterdry aDNvefopaisbreeriasent |lihiditors that have
di fferent stages of clinical devel opnent. In patent

en%@%cﬁ %%% fb’f‘or%ﬁﬂémdc?ags 8P dntiCanter Methts. FEIBth&ORdth thd4axanes,

the topoisomerase | inhibitors are presumably the most important new class of

anticancer drugs introduced into clinical practice. Pre-clinical studies demonstrated
significant in vitro and in vivo activity of topoisomerase | inhibitors, such as
camptothecin and its derivatives, on a broad range of tumors. The results from
clinical trials were promising, as shown by the registration of two topoisomerase
inhibitors, topotecan and irinotecan (also known as CPT-11), in many European
countries and in the USA, for treatment of patients with ovarian and colorectal
cancer, respectively. Other derivatives are currently at different stages of clinical
development.

In patent application EP1044977 and in J. Med. Chem. 2001, 44, 3264-3274,
camptothecin derivatives are described which bear an alkyloxime O-substituted at
position 7 and which are endowed with antitumor activity higher than the
compound of reference topotecan. Moreover these camptothecin derivatives
bearing an imino group on position 7, also show an improved therapeutic index.
Among these compounds one of the preferred molecules was shown to be 7-t-

butoxyiminomethylcamptothecin (CPT 184, also known as ST1481 or gimatecan).
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canpt ot hecin derivatives are descri bed which bear an

al kyl oxi me O substituted at position 7 and which are
Wepeonedoini t h anti tunor activpty higher than tPEI/EP2006/069666

conmpound of reference topotecan. Moreover these

canptot hecin derivatives bearing an imno group on

posjtion 7, also show an_ inproved therapeutic index. .
ks TARroDE Al KRR AalosubR IR RBa Aty Aainst DNA
was shown to be 7-tbutoxyi m nomet hyl canpt ot hecin SCPT
toppéspmeriase | kbuiire vondsinissgmilgritygingetasapeyndendiffeawidely in terms of
property of canptothecin analogues is their activity

antitgeiorsictiiiNA phapoiasolugly ael hetabalismb®espile tteé §ood tolerability and
simlarity the conpounds differ widely in terns of

effRBEY L SFRENRRSthEENY. P RARSTBEC Phewls 2MsbiMBbRLehdraPbutic index still
Despite the good tolerability and efficacy of

npt_o [ ' ' . s. . 1hej A i
AR AR Ao R b i FRAE el S8 bW 85 ARRHSbfy of e
clinical use, together with the reversihjlijt f the
drug inieragtien Hb%h"oﬁgﬂﬁ% ?@“P@M&F%'c%?ﬁyl”é@(%(’\!ﬁbéﬂg the instability of

enzyme-DNA) and the instability of the |lactone ring,
thenttaatbng rring, udbichhprecludef iteic yefticriyn egaiisb villgwlyrgraiming tumors.
tunors. Lastly, experinental nodels showed t hat

Lastyypégidigeémal anddels ushiowed tthai toamgoletimiggbyti-tumor activity is
dependent upon the drug adm nistration schedul e,

strglgg_ll‘?‘r‘]altegéﬁﬂéhtr Gp&h tti:i%&ivr@o%mir%?ﬁgor?%@ﬁé’&m& fﬁ?act_rtegléiﬁ? either a

ration at ses, O requent 1 nterm

o R B e ot LB SRRRS TR HEREER: cosin

curabl e, drug resistance to chenot herapies, including
schedh®®t hecin derivatives, is a mpjor limtation to
therapy in several human
Although new cancer drugs have been developed and consequently some

malignancies are now curable, drug resistance to chemotherapies, including
camptothecin derivatives, is a major limitation to therapy in several human
tumours and there are still numerous primary and recurrent, refractory cases. DNA
topoisomerase | has recently been investigated to define the mechanism in naive
or acquired resistance to Topotecan or CPT-11 and several mutations that impact
on resistance to camptothecin derivatives have been identified in several regions
of human topoisomerase | (Benedetti et al. 1993. Cancer Res 53. 4343; Fiorani et
al. J Biol.Chem.2003;0ct31;278(44):43268-75; Chrencik et al. 2004; JMB 339,
773-784).

Furthermore mutations in topoisomerase | occurred after chemotherapy with
CPT-11 in NSCLC patients suggested that the development of resistance to
irinotecan in some patients may involve topoisomerase | mutation (Tsurutani et al.

2002 Lung cancer 35. 299-304).



tumours and there are still numerous primry and
recurrent, refractory cases. DNA topoi sonerase | has

WO e@entiey3 been i nvestigated tg@ define the necheeii/BP0061069666
nave or acquired resistance to Topotecan or CPT-1 1
and several nutations that inpact on resistance to

cappt ot heci n derjvatives have been |dent|f| ed .
S chBHHaM s SNl P ORSTAER ds 1 at(qgengaréPT rggistance
al . 1993 Cancer Res 53. 4343; Fiorani et al.
negiiolo bpduitheropyessigeated, 217@(am1)81dﬁ5%8>f gseathhnmabmter@tst to have a
al . 2004; JMB 339, 773-784). Furthernore nutations in
campfmhscdneietivatiVe treatubesidesits eypichlgsredrhacafpgiosl phofl@TsHows an
1 in NSCLC patients suggested that the devel opnent of
acﬁ\ﬁ@ﬂoﬂ ﬁlﬂ@&eg%wlé&%%m in sone patients may involve

top0| soner ase mutation (Tsurutani et al. 2002 Lung

gh the significance of
5 il ?\I %9ﬂ_||§ i/ 1 Wto CPT resi stance needs to
be further investjgated, it is considered of
cl Upingawilfriyrs end twongiuatedcBument F%&'?P%%rﬁsgﬁt b yiBat confers
that, besides its typical pharnacol ogical profile,
resisionse & the camptgtheainnderivadisies dp@i campiodlsecin, topotecan, SN-38),
DESCRI PTI ON OF THE I NVENTI ON Using wi | d-type and two
wengirplisidg yuledco epP® tisrsongs eémbtothédilﬁtdemaflﬁé§(see the results for
resi stance to the canptothecin deri vat ives (i.

Tﬁ@@ﬁtéﬂd1 1@69? PR SA98"0 ﬁh“tﬁ@/\nld ms%n’?@l )ée I as \ well as
I scovered that sonme canptothecin er|v tlves see

Its for ST1968 and ST1969 bl hi bi
Rt e el iRl o el | as

Therefore the main object of the present invention is the use of a compound
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for Formula I,
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20
where R is hydrogen or C4-C4 alkyl,

for the preparation of a medicament for the treatment of drug-resistant tumors

and/or for the administration to patients who show polymorphisms in the gene

coding for DNA topoisomerase .
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nmut at ed human topoi sonerases | . Therefore the main

obj ect of the present invention is the use of a
weompoued for Formula |, (1)4where R is hydr oBENERI006/069666

Cl-C4 al kyl, for the preparation of a nedicanment for

the treatnent of drug-resistant tunors and/or for the

admnistration. to patjents who show pol ynorphi sns in

¢ UL RONEBRPRIS 1 B Geot SiREr 9 DVA| lggBigomerase | can be

pol ymor phi sms in the gene coding for DNA topoi sonerase
nalive: gh dee aeelor ipBrsarae pedieeisofuriner deneharaacentieal treatment, for

further to pharmaceutical treatnent, for exanple

exdmplehfertheotd treathmanttwithi ¢dmpiotidandieci ns. Conpounds of
Forrmula (I) also conprise tautoners, geonetrical

i Soﬂ%ﬁﬁaouﬂ@%icﬁ’qiér}’nl.ﬁ’a“t(ir%;fgd‘)?fo?ﬁpr%% %%F@g?&metrical isomers,

di astereoners and race orns, as we

eyt I ey t

on R RITE 1ot S BB BRe it RrBers o R EREBRAgI RS, 2o we
salts of the Formula (1) are acid additiogn salts

as p@armacwtmﬁb ﬁ&?‘ﬁﬁé‘glﬂ $%fz§| 9fyhe cEBIPCARAR OEEPH@UH (193
hydrochl ori de, hydrobrom de, sulfate or bisulfate,
phoBrefatred opharyhosyticalhhaspépitble seks aifetheb&npoulee(l) are acid
succinate, fumarate, naleate, |actate, citrate,

additioh r<ite, fopined onit ehaneibaniesillyf aswdpeable acids like hydrochloride,

benzenesul fonate, and para-tol uenesul fonate salts.
hydToBFGhRR! YsuRate® ofYSIEQBRE, Bho8HHAE! or hydrogen phosphate, acetate,
benzoate, succinate, fumarate, maleate, lactate, citrate, tartrate, gluconate,
methanesulfonate, benzenesulfonate, and para-toluenesulfonate salts.

Preferably R is hydrogen or methyl.

Preferred compounds of Formula (|) are:
7-(2-amino)ethoxyiminomethylcamptothecin, (ST1968, also known as CPT188)
and 7-(2-dimethylamino)ethoxyiminomethylcamptothecin (ST1969).

The drug-resistant tumor pathology that can be treated according to the
present invention is selected from the group consisting of sarcoma, ovarian
carcinoma, particularly prostate carcinoma, carcinoid bone tumour,
neuroendocrine tumour, lymphoid leukaemia, acute promyelocytic leukaemia,
myeloid leukaemia, monocytic leukaemia, megakaryoblastic leukaemia and
Hodgkin's disease.

The compounds of Formula (I) may be prepared from readily available
starting materials using the following general methods and procedures. It will be

appreciated that where typical or preferred experimental conditions (i.e. reaction

temperatures, time, moles of reagents, solvents, etc.) are given, other
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Preferred conpounds of Fornula (1) are:
7-(2-am no) et hoxyi m nonet hyl canpt ot heci n, (ST1968,
W@ b®o/okwewwn as CPT188) and 5 PCT/EP2006/069666
7- (2-di met hyl am no) et hoxyi m nonet hyl canpt ot heci n
(ST1969). The drug-resistant tunor pathol ogy that can
be. treated according to the present invention i :
XRSITRRREY QOPOHIOTRec Gt dhaRel ngiess SHTaruie, Sias; Qptimum
carcinoma, particularly prostate carcinoma, carcinoid
regsdne canaions mayr vwiowih ithe paitieular reaaipmisi er solvents used, but
| eukaem a, acute pronyel ocytic | eukaem a, nyeloid
sutrevkaditios cambeaydteninedkgemeskiled akteyat bgsbutine optimisation
| eukaem a and Hodgki n's di sease. The conpounds of

prdcedie Sbéciﬂ@}’rl cRESPR pthdd Qéﬂ freadhdthody %%s@ﬁb@ﬂ in patent

starting materials using the foll ow ng general nethods

o RGBT OLRR7 Al Ly GRbarodh o BT C

reaction t eratures, time, noles of reagents, .

sol m%hoi{%.t)'e%ﬁf@ G ammat ﬁ&ﬁ@%@rfmﬁangaqirug-reS'Stant tumour

condi tions can al so be used, unl ess otherw se stated.
patbotagyuncemsatisingn adoikisteriogs andlyerageytieallyh effestive amount of a

particul ar reactants or solvents used, but such

compodnd iop Formamm Ppaseescibabdbdye mpteskitsi@ ofithbhsspatts of the
by routine optim sation procedures. Specific reference

' i@, t he nmet hods described in patent application
ProsR Bk i s e ahem - 2001 . 44, 3264-3274.

A TEhBES0 R ASRa e Rl I EBHEP a hfBrR suterng from o
turr?grmbgtihso}o%ryi, r\1/v igh thgg rp?'g\?grﬁ itg %lel %S%&grﬁcttoi t\ég t?g;)tumrgnt%ff c%mmonly
prescribed antitumor drugs, such as, camptothecins (e.g. irinotecan, topotecan,
gimatecan), platinum complexes (e.g. carboplatin) or taxanes (e.g. paclitaxel,
docetaxel), may be successfully treated with a compound of Formula (l)

The term "therapeutically effective amount” as used herein refers to an
amount of a therapeutic agent needed to treat, ameliorate a targeted disease or
condition, or to exhibit a detectable therapeutic effect.

For any compound, the therapeutically effective dose can be estimated
initially either in cell culture assays, for example, of neoplastic cells, or in animal
models, usually mice or rats.

The animal model may also be used to determine the appropriate
concentration range and route of administration. Such information can then be
used to determine useful doses and routes for administration in humans.

The precise effective amount for a human subject will depend upon the

severity of the disease state, general health of the subject, age, weight, and
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one of the aspects of the present invention.

wab@refwede, according to the present inventi onPCHEP2006/069666
pati ent suffering froma tunor pathol ogy, which has
proven to be resistant to the treat rrent of commonly

resc bed an dru such a totheC|ns

gepdsiee! th SIS ff;aéiet"{ﬂam%@ﬁquaﬂ%t)ﬁa ISt Ak combination
conpl exes (e.g. carboplatin) or taxanes (e.g

(S)pmﬁqtlpawnsﬂwd@ét ardltplerange/ipsponse ée sherapy. Th@aaréaunt can be
with a conpound of Forrmula (1) The term

deteriméreapley toutimel expefineaitatien and isivithimsthegadgéxeent of the clinician.
refers to an anount of a therapeutic agent needed to

Gehb?‘élﬁl af BV S iBs@ \Ahl%@eﬁcﬁﬁ 00 £ ARy B8 199'?15’@(? O;S‘refé’r%bly 0.05

to exhibit a detectable therapeuti c ef f ect

ol QR tno T epHHGRE AR b %%fh bR, PERLERD. tgeaf Btent or

exa of neopl astic cell i n ani mal nodel s
mﬁYsQ?QE@W'WWt@Ee%W cfPRInateR Wi .%@rﬁw&ﬁ HRRGS A ”B‘Q”es

used to determ ne the appropriate concentration range

and Theunedisaimsairingd s tsot comtairGacpharmiagenticalyhaceaptablencarrier,

be used to determ ne useful doses and routes for

foragdimisttatidnl oh al thdrapaute agbet. BweH saridrs datliude amtibodies and
for a human subject will depend upon the severity of

othtelf'epﬁlyééan észn fes SfaC oM ernBRlbPelic tel?fén%éJQid%ﬁt as2@Sosomes,

wei g er of the subject, diet

orep R A LR B LR el BB B 0 Bhodies harmfu

t herapy. This _anount can be
to the individual receiving the composition, and which may be administered without

undue toxicity.

Suitable carriers may be large, slowly metabolised macromolecules such as
proteins, polysaccharides, polylactic acids, polyglycolic acids, polymeric amino
acids, amino acid copolymers and inactive virus particles.

A thorough discussion of pharmaceutically acceptable carriers is available
in Remington's Pharmaceutical Sciences (Mack Pub. Co., N. J.1991).

Pharmaceutically acceptable carriers in therapeutic compositions may
additionally contain liquids such as water, saline, glycerol and ethanol.
Additionally, auxiliary substances, such as wetting or emulsifying agents, pH
buffering substances, and the like, may be present in such compositions. Such
carriers enable the pharmaceutical compositions to be formulated as tablets, pills,
dragees, capsules, liquids, gels, syrups, slurries, suspensions, and the like, for

ingestion by the patient.
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determ ned by routine experinmentation and is within
the judgenent of the clinician. Generally, an
we@edogoricte dose will be from 6.01 ng/ kg to 100PEYERIHN6/069666
preferably 0.05 ng/kg to 50 ng/kg. Conpositions may be
adm nistered individually to a patient or may be
admnlst redlncrrblnatlon Wlt ther ents, %s
or RFACRU :‘?é@“ ?P@d?‘&@ﬁ@ﬁ 'OH%;P §o'”&’8ﬁ€%ﬂ ﬁaH e administered
pharmaceutically acceptable carrier, for
direethy it the subiest. ofhex subiecisptaibectrerie carsberanimals; dnsparticular,
i ncl ude anti bodi es and ot her pol ypepti des, genes and
hueiahesubjduts ape bki teeatgeént s such as | i posones, provi ded
that the carrier does not itself induce the production

of ?Hé'rﬁ@&ﬁbﬁ&eﬂ@bﬁh‘is |F1\‘Perﬁtnﬁ’1 hﬁagr' e SeplinisRT8H dengny'; R@mber of

conposi tion, m ni stered w thout

ro'-ﬁg?ﬁb% Q,Cﬁ%%?tﬁﬁ%ll X cuq eog'éll; L@tﬁé\f‘en%g)f(bﬁﬁaﬂs%%iars|ncf|y¥-yarter|al,

) ccharlde pol yl actic acids, polyglycolic acids

int @@%‘ﬁﬂ@ﬁ% dmra egal. ggntravemacyar.d fé%?ﬁf@ﬂ@fs Ogndranscutaneous
i nactive virus particles. A thorough discussion of

applications esubatddngousc ddrapebitenasdr intrangsals eatesiall, &bpieali aublingual,
Rem ngton' s Pharmaceutical Sciences (Mack Pub. Co.

intfdvadinkf 9dcthl mdaharoraseilyi srathleydisefset tisue i isuedisali dperation.
t herapeutic conpositions nmay additionally contain
i qB'ogé “qfebtﬁw%n‘ﬁ%%g b&34 1 i e%&!&?rs@he@ﬂ% %?hé‘r}%ltlgle dose
Addltlo auxilrary subst nces, such as wet
hqﬁ%slfylng agents, pH buffering substances and the

sch§ may be present in such conpositions. Such

The invention will now be illustrated in greater detail by means of non-
limiting Examples and Figures.

DESCRIPTION OF THE FIGURES

Figure 1 shows the in vivo effect of some camptothecin derivatives on human DNA
topoisomerase | wild type or mutant expressed in the Saccharomyces cerevisiae
yeast. Cultures of vyeast cells transformed with YcpGalthTOP1(WT),
YcpGallhtop1K720E and YcpGall(empty vector) were serially diluted (10-fold
dilution from left to right) and spotted onto uracil-minus minimal agar plates
containing 2% galactose and 45 uM of camptothecin, ST1481, ST1968, ST1969,
ST1600 and ST1976.

EXAMPLES

Example 1

In vivo effect of some camptothecin derivatives on human DNA topoisomerase |

wild type or mutant expressed in Saccharomyces cerevisiae.

Methods
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carriers enabl e the pharmaceutical conpositions to be
fornmul ated as tablets, pills, dragees, capsules,

WO p@alods93 gel s, syrups, slurriges, suspensi ons, PEREP100&€069666
i ke, for ingestion by the patient.Once fornul ated,
the conpositions of the invention can be adm nistered

sectl% to the subj.ect. The subje t? to be tregif]ed

AIHEPS ; q%e%aﬁfe. csiralp, %ukﬁ%'&%s"&' ilypg human
treat ed. The madl canent of thls i nventi on may

topgipenereserldd TRP Branchulsenuisted deraisomarssed rvgas tﬁh(Y2 (MATaq,
not limted to, oral, intravenous, intranuscul ar,

urd352,ahisan2@0,i IaU,2A’nttrpﬂllmcﬁ.’ﬂ, Itaplﬂ;TFPIM) as hiesatibed by Bjornsti et al
intraventricul ar, transdermal or transcutaneous

1989 PR RES 45 '6'?»‘1 BIGEtI?gUﬁhe b@shﬂ@@bbé@'ﬁ@%nsform yeast carrying

I ntranasal, enteral i cal, sublingual,
ind DA R ng 35k ToRERgflern® EH%%@?\L Ei?ﬁéﬁ%@embw
si.n dose schedule r a nulti daose schedul
by TRISTRG OBt | Bh 1989 Heattst Hasastbat BY15:69385a000 e -mutated
detail by neans of nonlimting Exanples and Fi gures.
TopeisoRiePaseONY Op GA4HE Hto IR B-i was genersitethby otigonuclglidesdirected

effect of sone canptothecin derivatives on human DNA

mutesHesRERReal motHod tesaiwd BytRibtare>qraisioed (JBioh€hem. 14,
Saccharonyces cerevi siae yeast. Cultures of yeast

84?@'8&2?%“?23&9 I OEWE %ﬁ%kﬂ%ﬁ%ﬁ@‘eéﬁ%—% o\r/v)ere under the control
of 5 %5|a%|tcl) e- %dlugrb?e p ter ofi the yeast GAL1.

Before to transform the yeast cells with DNA (lithium acetate method), yeast
was grown on solid medium. It was streaked on plates of 90 mm containing sterile
solid medium (YPDA) (10 g yeast, 20 g peptone, 20 g dextrose, 0.7 g adenine, 20
g glucose, 20 g agar for liter). Colonies were grown after 48 h at 30 °C. One day
before the transformation, a single yeast colony of the strain to be transformed
was inoculated in 5 ml of steril liquid YPDA (the medium above mentioned without
agar). The colony was grown to saturation overnight under stirring at 30 °C. The
day after, 5 ml of saturated culture was diluted in 100 ml of YPDA liquid medium
and grown at 30 °C to reach an optical density of 1.0 at 600 nm. Cells were
centrifuged for 5 min at 4000 x g at room temperature and the pellet was
resuspended in 25 ml of a solution (T/E) containing 10 mM Tris-EDTA pH7.5, 1
mM EDTA and 100 mM litium acetate. The yeast suspension was centrifuged for 5
min at 4000 x g at room temperature. The pellet was resuspended in a fresh

solution above described (about 500 ul) to obtain 2x10° cells/ml. To have the

transformation, 200 ug of DNA carrier were mixed with 1 ug transforming DNA and
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dilution fromleft to right) and spotted onto
uracil-mnus mninmal agar plates containing 2%
w@200a0te8x and 45 nM of canptogthecin, ST1481 ,PCEVLRPBB6/069666
ST1969, ST1600 and ST1976. EXAMPLES Exanple 1 In vivo
effect of sone canptothecin derivatives on human DNA

2083l RaRbreReE eBaRPardE: SHBBRUE S drbParg cosolution TEfthium

cerevisiae strain used to clone wld-type human
acetgmicontadning e40%( REGPWeyre aadrach @nghithat E@BSto@tﬁ@@ﬁmﬂaW@S kept
I was: EKY2 (MATa, ura3-52, his3D200, leu 2D1, trpl
und@e6stirringpfdr 30TIRL af 3@s°Cleachédieshdek Basprsformet! & keeping the
1989 (Cancer Res. 49, 6318-6323). The plasm ds used to

yeéétasrh%f Bh8loeasd2 oar on'@Mlﬁ‘es%éé’qopéf@l? it Wds® é@rﬂﬂ?dgeeg 5 sec at

human Top0| soner ase YCpGALI was descr

rodf ek %%.t ke e 5BRAGeg AT e 0 sHH 1B Bheo cm

ener at ed onucl eti de- dlrect d mut agenesi s usin
oinm@tqua@i)cgro& yt H}ﬁqﬂ#f@r%[hup ales-a- M ves R'@V'Bi“é\y RigeA{ed with

14, 8425-8433): In both plasm ds Topoi sonerase
1.3eg pf dsspaut powrder wootaininp aifferent emindacids without uracil, 1.7 g yeast
gal act ose-i nduci bl e pronoter of the yeast GAL1l .

nitidgkearteaseowittiGutsdraindative arkpamneelilm lfdie DGy amimidniwm sulfate,
acetate nethod), yeast was grown on solid nmedium It

20 WY RIOEE HRA 20 MbiPAGH R r Fiter CTHENHRRE &l &HeiBcab&lel! & 30 °C until
transformants appear.

To perform the in vivo spot test, the transformants were inoculated in 5 ml of
steril liquid CM medium and grown overnight under stirring at 30 °C. The day after
a dilution of the yeast colonies was made to reach an optical density at 600 nm of
0.3. Starting from this first dilution, other serial dilutions (1:10, 1:100, 1:1000) were
performed in plates of 96 well. 5 ul of each dilution were put on plates of 90 mm
containing solid CM medium. For the control samples, 2% glucose or 2%
galactose were added; for the camptothecin-derivatives treated samples, 2%
galactose and the drugs at a concentration 45 uM were added. The yeast colonies
were incubated at 30 °C for 48-72 h and analyzed macroscopically.

Results

The activity of camptothecin derivatives was evaluated on the viability of
yeast cells transformed with human DNA topoisomerase | wild type
(YCpGAL1hTOP1) or human DNA topoisomerase | mutant YCpGAL1htop1K720E
in terms of number of yeast growing colonies in agar. ST1968, ST1969, ST1481

(gimatecan), ST1600 (7-[2-(4-morpholinyl)ethoxyJiminomethylcamptothecin) and
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solid nmedium (YPDA) (10 g yeast, 20 g peptone, 20 g
dextrose, 0.7 g adenine, 20 g glucose, 20 g agar for

WO 240210716030l oni es were grown after 48 h at 30 PA/EEXNE6/069666
day before the transformation, a single yeast col ony
of the strain to be transforrred was inoculated in 5 ni

teri Ii_ dYPDA um above. nenti o
STABTR ol g braienipraisr o ceat arﬂ%ttﬂsncamptothecm
over ni ght under stirring at 30 OC. The day after, m
(CRT) showesh tal ishibituthe aeawthi plitleel yaasis)cbraﬂsfctrmedvmh the DNA
'iquid nmediumand grown at 30 OC to reach an opti cal
topdisunénasefl wildtype (EQfurem). Satgrisingty,corde IETiI%%80mt 8a11969 were
mn at 4000 x g at roomtenperature and the pellet was
abl%et%UﬁHWt% growdR dtthef tr%n§f€>'rMTeHO¢Cg@A@1 h?dﬂ‘ltr@'Zﬁ)‘Enﬁqueéht (see
Tris-EDTA"pH7.5, 1 nmM EDTA and 1 tium
Flgﬁlﬁt@ The yeast suspension was centri fuged for 5
't 4000 X g at roomtenperature. The pellet was
uspended .in a fresh solution above described
oéuwf)estooébt ¥PAsx 1°8M8 cdransfermedro witlye tYHQGa“hb'%h(WT),
transformation, 200 ng of DNA carrier were mxed with
chGa’@htmm‘rlréTZﬁEﬁafgi DidpGaht2omtyl vectary t weed Iseriply adiluted (10-fold
eppendorf. Subsequently, 1.2 ml of a solution

dildtiol iffod Ustt aeetight andt pdticdld oAYoUrESH-mines adig@dalaadar plates
t he yeast suspension was kept under stirring for 30

coffaidy 239 gSlactodeahd %250@'61 &@éarﬁﬁfd‘tﬁéa@dg*?méﬁe@rﬁ‘%é h&T1969,

yeast suspensi on at 4 sequent |
t d 5 sec at roomtenperature. Yeast was
ST}Q@@% gr%t{?ﬁ TE buffer and spread up onto CM
(conpl ete mniml) dropout nediumon plates. CM was
Examplg dusly prepared with 1.3 g of dropout powder

containing different am noacids without uracil, 1.7 g
In yigasmntitumoral activity on drug-resistant tumor xenograft models

ST1968 showed a wide spectrum of efficacy against different resistant
xenograft tumor models. Using a g4d dosing schedule repeated for 3-5 doses,
ST1968 was compared to irinotecan or other known chemotherapeutic agents
against different human tumor models (Table 2), including A2780/ADR multidrug-
resistant ovarian carcinoma which overexpresses PgP glycoprotein, A2780/DDP
platinum-resistant ovarian carcinoma and DU145RC1 camptothecin-resistant
prostate carcinoma which was previously selected by continuous exposure of the
parental sensitive DU145 to 9-nitro-camptothecin (Urasaki Y et al., 2001, Cancer
Res 61, 1964-9). On this selected tumor cell line, a Topoisomerase | mutation
which changes the arginine 364 codon to histidine (R364H) was found. The 364H
point mutation was located in the highly conserved core, a region of
Topoisomerase | within the Topoisomerase | amino acid residues 361-364 critical

for camptothecin resistance. Moreover, this mutation site is close to the catalytic
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ni trogen base w thout am noaci ds and ammoni um sul f at e,
5 g amonium sul fate, 20 g glucose and 20 of agar for
WO 2402/071603The pl ates were incupated at 30 C untPCT/EP2006/069666
transformants appear. To performthe in vivo spot
test, the transformants were inoculated in 5 m of
steri i d CM nedi ym and gr own i ght under
rabie T Ay TS Y A0 AN A0 M acutable t
yeast colonies was nmade to reach an optical density at
thestmpsnef ¢ cotigal Brbend rt@tweerm [RBE4 and scampteihectn E-ring lactone
ot her serial dilutions ( 1 :10, 1:100, 1:1000) were
mopetyf ornmed in plates of 96 wel . 5 n of each dilution
were put on plates of 90 mm containing solid CM
Mempsidm For the control sanples, 2% glucose or 2%
~galactose were added; for the canptothecin derivatives

tr %
AT R S8R i LS W B thymic mice
vvere I ncupated at 30 C for, 48-72 h and anal zed
Thﬁﬂ&%‘%‘%’o‘ﬁ:ﬁ um9rycellRayas PEevipesly Ghogep ;byo? QEQWB} Gy iMice were
derivatives was evaluated on the viability of yeast
hogggd gsideangges wk datirolonh(Bdeh x CNAXt G oing omitlr atadnlessistal cover-
type (YCpGALI hTOP1 ) or human DNA topoi sonerase |

featubAOtsto@EAL Andtdt-fi€E2BEddingt €sbss AinmalgTivasre dfovseaistinder a
growi ng colonies in agar. ST1968, ST1969, ST1481

||g|’$t$(ﬁ?§_(§ﬁ:ﬂ$ ke@ﬁgf@&n ergture nd.humidit}q ?onstant ParameSers of the

nor pho oxy I m nomet canpt ot he

ST19 o .
a”?‘”r;aq r&"% W85%@ﬁ§9?%?§nfﬂ'5‘?}%ﬁ A Eanfst GRS H S arett Tha relative
tot hecin @ showed to inhibit the growh of the
humgg& Abouk kx40 fligred @ changsgthour and 12 hour circadian cycle of

artificial light (7 a.m., 7 p.m.). At request, the environmental conditions were

monitored and the data are retained in Animal Housing Archives. Drinking water
was supplied ad libitum. Each mouse was offered daily a complete pellet diet (GLP
4RF21, Mucedola) throughout the study. The analytical certificates of animal food
and water are retained at Sigma-Tau premises. All animals were weighed before
starting the experiment and were subdivided into the different dosage groups.
Each cage was identified by a paper tag indicating: cage number, group, date of
tumor injection, starting date of treatment, name of the test item, dose and route of
administration, date of sacrifice.

Tumor growth was followed by biweekly measurements of tumor diameters
with a Vernier caliper. Tumor volume (TV, mm3) was calculated as: [length (mm) x
width (mm)?)/2, where the width and the length are the shortest and the longest

diameters of each tumor, respectively.
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topoi sonerase | wld type (Figure 1) . Surprisingly,

only ST1968 and ST1969 were able to inhibit the growh
wW@Roorhei60F ansf or med YCpGALI hixopl K720E nut ant PCHER2006/069666

Figure 1) . Cultures of yeast cells transforned with

YcpGal 1 hTOP1(WI), YcpGal 1htopl K720E and YcpGaM

( ty \vector seria dlluted 10-fold dilution

{r DR 100 of iRt rn e aBo Tt ainagseRseel A il Lumor volume
~mni mal pl ates containing 2% gal act ose and 45 mM
inhditiera by 6gh@cﬁr¢ate$mms cogTulgpRe, satcoEded §51400- Hmgan tumor

ST1976. Exanple 2 In vivo antitunoral activity on

voldmegof eeatddaahintalseare rgoal/dlum ef obrdPaRinsdio)dd0h b) LCK
wi de spectrum of efficacy against different resistant

(Io?{%%ﬂrkﬂg%awméd 'Eg%b?rorn'ﬂrl?lbﬂ_ﬁt}l@— gt insH &gD‘FCWﬁ@Fé % and C are

epeate oses, ST1968 was conpared

thel AR A (e 2‘*?%@;2%%%2%’%%@%% @%Wo? respectively,

t0 @%%i@?‘fobﬁ%n%%fg 0§y Erohrdaubl8o e of Gersi dubr: CR meaning no
A2780/ DDP pl ati numresi stant ovarian carci noma and

evidends rRCLncemipsinthteriat leass i16tdays. prost at e car ci nona

whi ch was previously sel ected by conti nuous exposure

of Thdr@oxiaite tif ahesengy tredenéhid Ahvas determined as: body weight loss
9-nitro-canptothecin (Urasaki Y et ai, 2001, Cancer

pe Eﬁg ?‘goo%\é&;g@g&? n@bat(me%nsg\l/\ﬁgay X/?néa‘r‘ﬁ@flvge” 1o whRre BW, is
the mean BW at the day of maximal loss during the treatment and BW; is the
mean BW on the 1% day of treatment.
Results

The efficacy of ST1968 in terms of tumor volume inhibition (TVI%) or log
cell kill (LCK) or complete response (CR) against three different resistant tumor
xenograft models was substantially improved compared with irinotecan or
topotecan or chemotherapeutic agents such as paclitaxel and carboplatin (see
Table 2). In particular, ST1968 showed a higher antitumor effect in terms of
number of complete responses at least 10 days after the last treatment. Moreover
ST1968 revealed a high persistence of action on tumor growth after the end of the
treatment, since LCK was higher than that found with the other drugs.

Surprisingly, the efficacy of ST1968 in terms of tumor volume inhibition

(TVI%) or log cell kill (LCK) against mutated Topisomerase | DU145RC.1 was

increased respect to that observed against DU145 sensitive prostate carcinoma.
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starting the experinent and were subdivided into the
di fferent dosage groups. Each cage was identified by a
wpapen7teayy i ndi cating: cage munber, group, datBCDEP2006/069666
tunor injection, starting date of treatnent, nanme of
the test item dose and route of adm nistration, date
of sacrifice. Tunor growt ol | owed by bi weekly
nmeasurenents of tunor dia with a Vernier
caliper. Tunmor volune (TV, mmB) was cal cul ated as:
1. [ 1 eHge of eragmpoudcuion FoRmyE] I, 2, where the width and the
| ength are the shortest and the |ongest dianeters of
each tunor, respectively. The efficacy of the drug
treatment was assessedpagi @) Tunor vol ume inhibition
(TVI% in treated versug confrol mce, calcul ated as:
100- [(nean tunor vol une of eat ed ani nal s/ nean tunor
vol une of control aninmals)x100]©b) LCK (log(tm cell
kKill) calculated by the formul anNCK= (T-Q)/3.32 x DT,
where T and C are the nmean ties (days) required for
treated (T) and contr ol respectively, to
reach 1000 mmB, and DF g tife of "control
tunors; CR neani ng no asting for at
| east 10 days. The toxi
deternmi ned as: body wei ght | oss perce /(/%B max) =
100- (mean BWday x/mean BWday i x 100)\
the nmean BWat the day of maximal |o08s d
treatment and BW is the mean BWon the dgt
treatnment. Results ()

where R is hydrogen or C4-C4 alkyl,
for the preparation of a medicament for the treatment of drug-resistant tumors
and/or for the administration to patients who show polymorphisms in the gene
coding for DNA topoisomerase |

2. The use according to claim 1, wherein R is hydrogen or methyl.

3. The use according to claim 1 or 2, wherein the drug-resistant tumor is
selected from the group comprising sarcoma, carcinoma, carcinoid bone tumour,
neuroendocrine tumour, lymphoid leukaemia, acute promyelocytic leukaemia,
myeloid leukaemia, monocytic leukaemia, megakaryoblastic leukaemia and

Hodgkin's disease.
4. The use according to claims 1-2, wherein the tumor is prostate carcinoma.

5. A process for preparing a pharmaceutical composition for the treatment of

tumors resistant to camptothecins and/or for the administration to patients who
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The efficacy of ST1968 in terns of tunor vol une
inhibition (TVI% or log cell kill (LCK) or conplete

w0 eaponses (CR) agai nst three g fferent resi st aPCT/EP2006/069666
xenograft nodels was substantially inproved conpared
with irinotecan or topotecan or chenotherapeutic

agents such as pacglitaxel apd carhoplatin (see Table -
Shof DolH R s s B e Headar DM QREPISIHa egagy COmprising
effect in ternms of nunber of conplete responses at
mixiag et coropeaydfoafiosmulene | ast treatnent. Moreover
ST1968 reveal ed a high persistence of action on tunor
grow h after the end of the treatnent, since LCK was
hi gher than that foundpmth the other drugs.
Surprisingly, the efficdcy off ST1968 in terms of tunor
volunme inhibition (TVI% or llog cell kill (LCK)
agai nst nutated Topi soner ase | 145RC. 1 was i ncreased
respect to that observed agai nsty DUL45 sensitive
prostate carcinoma. Table 2. Amtitunor activity of
ST1968 on human resi stan

1. Use of a conpound fior R ere Ris
hydrogen or d-C 4 alk B'ar ion of a
medi canment for the trea ) ant tunors
and/or for the admnistration to pat (S whd, show

pol ynorphi snms in the gene coding for DNA
| 2. The use according to claimi1, where
hydrogen or nethyl. 3. The use accordi nghio
2, wherein the drug-resistant tunor is

)

where R is hydrogen or C4-C4 alkyl, with pharmaceutically acceptable carriers

@ aim1l or

and/or excipients.

6. Method of treating a mammal suffering from a drug-resistant tumor and/or
for the administration to patients who show polymorphisms in the gene coding for
DNA topoisomerase |, comprising administering a therapeutically effective amount

of a compound for Formula |,




selected fromthe group conprising sarcoma, carcinonma

carci noi d bone tunour, neuroendocrine tunour, |ynphoid
WO kAR, acute pronyel ocytiec | eukaem a, myePOI/EP2006/069666

| eukaem a, nonocytic | eukaem a, megakaryobl astic

| eukaem a and Hodgkin's di sease. 4 . The use according

to ai 1-2, wherejn e tunor is prostate . -
whefe & Foficrogsn gsutucikilopt g shamiam oo caagsiien ceptaining

conposition for the treatment of tunors resistant to
phemmgsesiticalty asceptablercarderstang/eicenaipientsat i on to

pati ents whoshow pol ynorphi sns in the gene coding for

DNA t opoi sonerase | conprising m xing a conpound for

Formula I, (I) where Ris hydrogen or d-C 4 al kyl,

wi th pharmaceutically acceptable carriers and/or

excipients. 6 . Method of treating a mammal suffering

froma drug-resistant tunor and/or for the

adm ni stration to patients who show pol ynor phisns in

the gene coding for DNA topoi sonerase | , conprising

adm nistering a therapeutically effective anount of a

compound for Formula | , (l)where R is hydrogen or

Cl-C4 al kyl, or a pharmaceutical conposition

cont ai ni ng pharmaceutically acceptable carriers and/or

exci pi ents.



