WD 2006/ 065780 PCT/ US2005/ 044993 COVBI NATI ONS OF THERAPEUTI C AGENTS FOR
TREATI NG CANCER The invention relates to a nethod of preventing or treating

proliferaiigRoddcsepses or diseases that are associ ated pitis8bs/daidogger ed by
a

persi stent anglogenesis in a manmmal, particularly a human, wth

conbi nati on of pharmaceutical agents which conprises: (a) a canptothecin
derivative; and (b) one or nore chenotherapeutic agents. The invention
further relates to pharnmaceutical compositions conprising: (a) a

canpt ot heci n det/d Ve o et ~and (c) a
phar maceut i cal M@&@MWV 6 , R rel at es
to a commerci al package or product conprising: (a) a pharnaceuti cal

formul ati on dahednveatipn cdlites itoa testhodadfipreventimglol fogatimgpralifematieaitiseases or

formul atjon of .one or mare chenotherapeutic agents .for si.nul t aneoys,
concur r SHRPASER 1A SipssrCIaler YU HOdr L DYpRIsRERbRRoeRIPsAR AMATEMEL)  and (b)
can be aricoiafy areehdn dith Redombimaioffof pharinacedticabagerts whieAadbfipakas:i N one
conbi ned unit dosage formor in two separate unit dosage forns. The unit
dosage f(a) mncamptaiheain derivativéand conbi nati on. . Background of the. I nvention
Canmpt ot heci n and derivatijves thereof are cytotoxic agents, which exhibit

ant i t umdP) OBe OF PF8 chamotaerapeuticagents: bi ti ng t opoi sonerase |, a clinically
val i dated drug target which is usually overexpressed in malignant cells.

Canpt ot heci n adnienBiof RirihepFdIMEs tPSharMicdulicarrdopigoslions Ebmp ,n%:unwi ndi ng of
supercoil ed DNA by the cellular enzyne topoi sonerase | whi'ch Triggers -events

| eadi ng (&) azamptaisecin dedvativelgr armed death in malignant cells. Summary of the
I nvention It has now been found that surprisingly canptothecin derivatives
are everibhene or epre eheinaiherappidic agests; ARd conbi nation with ot her = |

chenot herapeuti c agents. There are, both synergistic and additive

advant aS@sg%8EW@3§°®@FE%@9ﬁﬁﬁarr§&f ety. Therapeutic effects of WD |
2006/ 065780 PCT/ US2005/ 044993 conbi nati ons of chenot herapeutic agents with
a canpt ot heciTheqredantinventicrafurthersrelates to al coninerciabpackags @g produstnaprisingeach

conponent in the conbination. ‘
(a) a pharmaceutical formulation of a camptothecin derivative; and

~ (b) a pharmaceutical formulation of one or more chemotherapeutic agents for
" simultaneous, concurrent, separate or sequential use.

The combination partners (a) and (b) can be administered together, oné after the othér
or separately in one combined unit dosage form or in two separate unit dosage forms. The unit
dosage form may also be a fixed combination. . o

Background of the Invention .

Camptothecin‘ and derivatives thereof are cytofoxic agents, which exhibit éntitumor
activity primarily by inhibiting topoisomerase |, a-clinically validated drug target which is usually
6verexpressed in malignant cells. Camptothecin and its derivatives act by interferihg with the
unWinding of supercbiled DNA by the cellular enzyme topoisomerase 1 which triggers events
Ieading to apoptosis and programmed death in malignant cells.. '

Summary of the Invention

It has now been found that surprisingly camptothecin derivatives are €ven more
efficacious when used in combination with other chemotherapeutic agents. There are both
synergistic and additive advantages, both for efficacy and safety. Th‘erapeutic effects of



The invention relates to a nmethod of preventing or treating proliferative
di seases or diseases that are associated with or triggered by persistent
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(b) one or nore chermt herapeutic agents. The invention further relates to
phar maceut | Slt ns C ot ot heci n derlva

bne. or  FOMEEHRRA ROPmgGraRoLls BAPD Wha ol S AR BeAtAIER P IFu 1ElonER  abi e
carrier safgtmsag@@ngeg W@qud@mpconéhthﬁ[hg@jn@&mmho a commerci al package or
product conprising: -(a) a pharmaceutical fornulation of a canptothecin
derivative; and har npceut i.c qdaq{forrml ation of o

chenot her apedffd V&é@?ﬂ Iates to 3 Metfiqdef DrrKenting, o dR3ting Pr tﬁggag\{ea@{éea@ps or
sequent eatisthallire sSHSUREA WILR Yidgerekls) oo dlent éﬁg{ SRenebRMA MUARELT i C
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The present invention further relates to a commercial package or product comprising:’
(a) a pharmaceutical formulation of a camptothecin derivative; and

(b) a pharmaceuitical formulation of one or more chemotherapeutic agents for
simultaneous, concurrent, separate or sequential use. ‘

The Chemothera@tic Agents

The term "chemotherapeut|c agents" is a broad one covering many chemotherapeutlc
agents having dnfferent mechanisms of action. Combinations of some of these with
. camptothecin derivatives can result in improvements in cancer therapy. Generally,
chemotherapeutlc agents are classified according to the mechamsm of action. Many of the
ava|lable agents are anti-metabolites of development pathways of various tumors, or react with
the DNA of the tumor cells. s

~ By the term "chemotherapeutic agent" is meant especially any chemotherapeutic agent
other than a toponsomerase | |nh|b|tor or a derivative thereof. It includes, but is not limited to
“one or more of the following:
i. amicrotubule active agent;
-il. an alkylating agent;
jii. an anti-neoplastic anti-metabolite;
iv. a platin compound; '
v, topoisomerase Il inhibitor;



| i pi d phosphatase activity; vii.nonoclonal antibodies; viii. proteasone
i nhibitors; 1ix. HDAC inhibitors; and X. tumor cell damagi ng approaches,

such as i diation. The term "m crotubule activ N used

her ei n, %aﬁ’é@%@é%m crotubul e stabilizing, mcrotubul gpcglgﬁ}g%si/q@?}lsng
agents and m crotublin polynerization inhibitors including, but not- limted
to, taxanes, e.g., paciltaxel and docetaxel; vinca alkaloirds, e.g.
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vincristine sul fsfdep%g hXté &Mﬂl .ne; discodernolides; cochicine and

epot hi | onesand d'erl vat ves ereof e.g., epothilone B or a derivative
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mar ket ed as ABRAXANE; ONXOL, CYTOTAX. Discodernolide can be obtained, e.g.,
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mar ket ed er the trademark | and i fosfam de as HOLOXA

CYCL
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agents, suc 5-azacyt |
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Capeci t lj t e.g.,
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WO 98/25929, WO 98/08849, WO 99/43653, WO 98/22461 and WO 00/31247. Especially

. preferred are epotholine A and/or B.

The term "alkylating agent”, as used hereln includes, but is not limited to, ‘
cyclophosphamide, ifosfamide, melphalan or nitrosourea (BCNU or Gliadel), or temozolamlde
R (TEMODAR). Cyclophosphamide can be administered, e.g., in the form as it is marketed, eqg.,
under the trademark CYCLOSTIN; and ifosfamide as HOLOXAN. - o

The term "anti-neoplastic anti-metabolite® includee, but is not limited to, 5-fluorouracil
(5-FU); capeeitabine; gemcitabine; DNA de-methylating agents, such as 5-azacytidine and
decitabine; methotrexate; edatrexate; and folic acid antagonists, such as, but not limited to,
pemetrexed. Capecitabine can be administered, e.g., in the form as it is marketed, e.g., under
the trademark XELODA; and gemcitabine as GEMZAR.‘ '

The term "platin compound", as used herein, includes, but is not limited to, carboplatin,
cisplatin, cisplatinum, oxaliplatin, satraplatin and platinum agents, such as ZD0473. Carboplatin
can be administered, e.g., in the form as it is marketed, e.g., CARBOPLAT; and oxalfplatin as
ELOXATIN.
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butyl-pheny!)-94-pyridin-4-yimethyl-isoquinolin-1-yl)-amine; :

ii. compounds targeting, decreasung or inhibiting the activity of the platelet-derived

growth factor (PDGF) recéptors; such as compounds which target, decrease or

inhibit the activity of PDGF recebtors, especially compounds which inhibit the PDGF

receptof, e.g., a N-phenyl-2-pyrimidine-amine derivative, e.qg., imatinib, SU101,

SUB668 and GFB-111; - |

iii. compounds targeting, decreasing or inhibiting the abtivity of the fibroblast growth

factor (FGF) receptors; |

. compounds targeting, decreasing or inhibiting the activity of the insulin-like

growth factor receptor 1 (IGF-1R), such as compounds which target, decrease or

* inhibit the activity of IGF-IR, especially compounds which inhibit the IGF-1R receptor.

Compounds‘include, but are not limited to, the compounds disclosed in

WO 02/092599 and derivatives thereof of 4-amino-5-phenyl-7-cyclobutyl-pyrrolof2,3-

djpyrimidine derivatives; .

v. compounds targ'eting, decreasing or inhibiting the activity of the Trk receptor

tyrosine kinase family; . |

vi. compounds targeting, decreasing or inhibiting the activity of the Axl receptor

tyrosine kinase family; '

vii. compounds ftargetlng, decreasing or inhibiting the activity of the ¢c-Met receptor;

-4-



WO 02/ 092599 and derivatives thereof of
4- am no- 5- phenyl - 7- cycl obut yl - pyrrol o[ 2, 3- d6pyri m di ne derivatives; v.

conpoundsmog B decreasing or inhibiting the acti V|1;(yrfg§ 20b)6a4dd3K

receptor "tyrosi ne k| nase fam ly; vi. conpounds targeting, decreasing or
inhibiting the activity of the Axl' receptor tyrosine kinase famly; vii.
conpounds targetjn decreasin or i nhi_ bi t| the activity of thec-Met
receptor; -4 'fgwp%@ﬁi@m t'"Q/mel activigh,of 3¢ fiet 'EeSPEf@tl ng,
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i X. conpounds targeting, decreasing or inhibiting the activity of the

Ki t / SCFR receptxorCOtTEPIOUB@&t@fgﬁtﬁgs@e“&as"&ﬁm@mﬁhw theragdivityof the Kl ng or

inhibiting the %t kit receptor tyrosine kinases (part of the
PDGFR fam ly), %&%R% chégﬁrrebfgﬁndé: whi ch target,. decrease or inhibit. the

activity of thex ccnmpoue@e@r@tlngydmemg@rmotlmmhel@ctuvne'scpfébe GHkitrecepdorpounds
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t ar get decrease .y nmenbers and their
gene fusion pr% Lm%&\}hé,ch 'nﬁlbﬁl-%én%nyl e(%fpboq‘r‘?b\gﬁ Hf]%@iéam ne derivative, e.qg.
i'mat i nib, PD1 8ﬂ9b®mp6®6§targﬁﬁgﬁﬂébﬁé&myormib|ﬂ@% dtivity dfanérebersiof thear
BMS354825; nd decre SI n I Dt n he activity of
member s- of the xgﬁlﬁ)'?‘ﬁY ﬂn% @%?Jt?m&H g ggiﬁ 1“6‘ 'Srllasfe 5 FAmRRYNS:

ki nases, menber whieh target ddﬂése&‘oﬁ@;hntﬂﬂﬁe ati\ity oPDIALR fnilfaneMBENS dnaiithéiygene
menbers, or PI( Ki na e faml nas rel at ed ki nase

fanily, and/or o SE S ‘tS’FS e %%@h%y'dé'ﬁﬂﬂ'@fgh‘ﬁ ar&'l‘ﬁ&@@‘”‘f R5 §-0- RRYRYP and ar e

especial ly thos Poffgmoomysvnﬁscxm“@br PB$73b58Gps PerkeDavis; & BIS854825N0.
5,093, 330, e.g. m dost aur | n: exanpl es of further conpounds include, e.g.

UCN-01: safi ngoki- cBAPo4RISGegseting, %Qaasmg(prinhllpigmg ﬂ'@s‘#cﬁ@w?flwmﬁém‘* RO
318220 -and RO 3g{fde kin&se @Q?’R 3'aﬁb${|a3fa%4llay ok!&%%?édﬁﬁﬁ@ﬁa%@s, r‘néﬁrﬁ@r‘sro?'the”e

conpounds, such as those discl 00/ 09495; FTls; PD184352 or OANG
MEK, SRC, JAK, FAK, PDK and Ras/MAPK fam|Iy members, or PI(3) kinase famlly, _
or of the PI(3) -kinase-related kinase family, and/or members of the cychn-dependent
_ kunase famlly (CDK) and are especially those staurosporine derivatives disclosed in
U.S. Patent No. 5,098,330, e.g., midostaurin; examples of further compounds
include, e.g., UCN-01; safingol; BAY 43-9006; Bryostatin 1; Perifosine; limofosine;
RO 318220 and RO 320432; GO 6976; Isis 3521; LY333531/LY379196; isochinoline
compounds, such as those disclosed in WO 00/09495; FTls; PD184352 or-QANG97,
a P13K inhibitor; ‘ ‘
Xiii. compounds targeting, decreasing or inhibiting the activity of protein- tyrosune '
kinase, such as imatinib mesylate (GLEEVEC); tyrphostln or '
pyrymidylaminobenzamide and derivatives thereof. A tyrphostin is' preferebly alow
molecular weight (Mr <1500) compound, or a pharmaceutically acceptable salt
thereof, especially a compound selected from the benzylidenemalonitrile class or the
S-arylbenzenemalonirile or bisubstrate quinoline class of compounds, more |
especially any compound selected from the group consisting of Tyrphostin A23/RG-
50810, AG 99, Tyrphostin AG 213, Tyrphostin AG 1748, Tyrphostin AG 490,
Tyrphostin B44, Tyrphostin B44 (+) enantiomer, Tyrphostin AG 555, AG 494,
Tyrphostin AG 556; AG957; and adaphostin (4-{[(2,5- '
B dihydroxyphenyi)methyllamino}-benzoic acid adamantyi ester; NSC 680410,
adaphostin); |



a P13K inhibitor; Al. conpounds targeting, decreasing or inhibiting the
activity of protein-tyrosine kinase, such as imatinib nmesylate (G.EEVEC);
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97/ 30034, WO 973% 4@%@8%"@]9/%?@%8%8 C%@B%%Wda?ﬁ%%@g&é’%@&a@ G0
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cet uxi mab, | ?es@§f:9%qg§§%%%g6%ﬁ’ %?4@ gég Eéﬁ}%%agé@;% E%DW B8 of

E6.2, E6.4, E2.gie6.3E8 634-4Feih @mh Imethyl)-phenyl}-7H-pyrrolo[2,3- -4-
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admi ni stered i nhe form as it is marketed, e.g., TARCEVA, and gefitinib as IRESSA, human

* monoclonal antibodies against the epidermal growth factor receptor including ABX-
- EGFR; and | § .
XV. compounds which target, decrease or inhibit the activity/function of

serine/theronine mTOR kinase are especially compounds, proteins or antibodies

| ‘which target/inhibit' members of the mTOR kinase family, e.g., RAD, RAD001, CCl-
779, ABT578, SAR543, rapamycin and derivatives/analogs thereof, AP23573 and -
AP23841 from Ariad, everolimus (CERTICAN) and sirolimus. CERTICAN

~ (everolimus, RAD) an investigational novel proliferation signal inhibitor that prevents
proliferation of T-cells and vascular smooth muscle cells.

"The term “monoclonal antibodies®, as used herein, includes, but is not limited to _
bevac:zumab cetuximab, trastuzumab, Ibritumomab tiuxetan, and tositumomab and
‘jodine I 131. Bevacizumab can be administered in the form as it is marketed, e.g., AVASTIN;
cetuximab as ERBITUX; trastuzumab as HERCEPTIN; rituximab as MABTHERA,; ibritumomab
tiuxetan as ZEVULIN; and tosifumomab and iodine | 131 as BEXXAR.

The term “proteasome inhibitors®, as used herein, includes compounds which target,
decrease or inhibit the activity of the proteosome. Compounds which target, decrease or inhibit
the activity of the proteosome include, but are not limited to, PS-341; MLN 341, bortezomib or
velcade.
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proteins or ant| bOdI es which targettinhibit menbers of the niTOR ki nase
famly, e.qg. 779

, ; 578, SAR54
derivatives/ Jﬁ‘&ﬁ%@% W&é@t'b't%l?f%'?%d Qﬁrﬁm rgi3iss thgsfd%q%ungs,gglcp iinRigt
( CERTI CAf\ histofle %eac&tylayé an@ﬁR’Eh%&hes(swfmnfemﬁve ZARty.aThis inckrlek Bat is g

a2 U 6 b stiosehi WO §52o52, cBhea oyl i B b o e
herein, tmrtduliesw)etnyt] arfﬁné]ﬁtetrtynahérﬁq ztevz pR{DEAGINTIETBRA NIRdroMy [im-[gz-(a- '

trastuzumab | bri't an, and t 0si t unomab and i'odi ne

Bevaci z meihyldahingel- %Mbnemyﬂtaémle@tmettwtln@erwar%ﬁ ZrProrenaRide; ARG pbarmagegtically -
AVASTI N;
NABTHERKCC&Fg%l?'téEQnm%%OFF@%%n ebBeRgy e '\, s3obfolfeniido lyarbldrit'SERSARAY | )
as BEXXM(Z-mwormewIcprt@tnwﬁcheezylhmrbamcrastd psacilnes%ulmeémé ester and eriuatives

' t : .
Compour entht V48! pyrofiFE A3 Rlath X LhAMANE Bl b BlotCaRBbER 0T

i ncl ude anbttltapaxm not limted to, PS-341; MN 341, bortezom b or "velcade. -6
WO 2006/ 065780 PCT/ US2005/ 044993 The term "HDAC i nhi bi tor as used herein,

relates to ra&%??gélpd @R@%@ e hrdft{}p'tcjeréﬁroéch%shs aﬂ?ﬁg?%&%tfﬁte and

whi ch possess anti-pro I VI I'nclu imted
t o conpdinederndtiomizing mﬂtatmntlt@efm/eﬂm Eﬁoveeamidmrathafyer means ionizing radiation that
N- hydr o

(L1 nagbeds s bhC AR HE ! Sishansyt-fevs and sgmupR Fatsi rnerisigs. such as

N- thlr 0>t bétla[a{nﬂilga('rﬁna particles.. lonizing radiation is pr0\|/1d‘ec‘i2 E but not limited tod radlatlo(rjt '
met i ndo - 2E- 2- pr qpenani de; _ an
ohar e JORTRRGRNG & Kobidh A 4. 254 Bbian K B8 A% bR, Fob L BERGE SF 5 d e
suber oylppnphg-ges podapxani ¢ aci d (SAHA); ' _
[ 4- (2- am no- phenyl car bam)yl) benzyl]-carbam c acid pyridine-3-ylmethyl ester

and derivatives: thereof but%{l c.acid roxam de,

r.j chost a;
oxant | at | n, - dpeartiFaRe tATe CatAS b pateaL RS IonS of atierUis LB IEatons AGr e n
danagi n@amratpmh 96Qarti 8 fHeSrebPectiRd EOMEARR clitElandthé MKl protllictsasd ) Werking

examples therein, the subject matter of the final products, the pharmaceutical preparations and
the claims is hereby incorporated into the present application by reference to these publications.
Comprised are likewise the corresponding stereoisomers, as well as the corresponding crystal
modifications, e.g., solvates and polymorphs, which are disclosed therein. The compounds
used as active ingredients inthe combinations disclosed herein can be prepared and
administered as described in the cited docurnents, respectively.

The structure of the active agents identified by code numbers‘, generic or trade names'
may be taken from the actual edition of the standard compendium "The Merck Index" or from
databases, e.g., Patents International, e.g., IMS World Publications, or the publications '
mentioned above and below. The corresponding content thereof is hereby mcorporated by
reference. | ‘

It will be understood that references to the components (a) and (b) are meant to also
include the pharmaceutically acceptable salts of any of the active substances. [f active
. substances compnsed by components (a) and/or (b) have, e.g., at least one basic center they
can form acid addition salts. Corresponding acid addition salts can also be formed havmg, if
desired, an additionally present basic center. Active substances having an acid group, e.g.,

7-



The term "ionizing radiation"”, referred to above and hereinafter, neans
ionizing radiation that occurs as either el ectronmagnetic rays such as
X-rays an s; or particles, such as al pha, bet S90S 3
particles. &%OI’IIZI ng radiation is provided in, but not r#?eg to, radl ation
therapy and is known in the art. See Hell man, Cancer, - Edition, Vol. 1,

Devi t a ., Eds., .. 248-27 | h V\/n tations of
patent aPHsanTaro sakd it Bases | Treass m%wéggp@%gée%w o pongal (9) el
Wi th regqpyétd ﬂwatnhacétﬂ@amﬁéé Etabw%mmbrséfahévsa@@ﬁewéd fri forh oP4 Agdratesorof the

wor ki ng | ‘exanp her ei'n, e subject matter of the final products, the
phar nacé”LR'll'Q?a‘Pth?fr@b%"b& usﬁdsfoawstaﬂl FRIIoR] ArirRUteXyiImiBpEsyhW-AeIBP indg themest: he
present E*ré@é’érheiﬂaﬁﬁ'n |5éﬁr%rr%§0e to these publications. Conprised are

i kew s e correspondi ng stereoi sonmers, as vvel | as the corresponding

crystal nDdlflcatlons .g., solvates and pol ynor phs, which are discl osed
therein. The &@@Mbecmgewe&@ea&rue%mithgpaﬁeehmgentwntlm@u%m;mamgwm
di scl.osggigh Lted
docurent S FAENNG W phas, iRpieRURoER) fHEbREG nBhalE M foltiing Rl ),
code nunbers generic or trafe ndes maybe taken fromthe actual edition of
the standard conpendi ug " The| Merck | ndex" or from databases, e.g., Patents
International, e.g., I M ; 2 aN\i ons,Oor the publications nentioned
above and bel ow. The corr4g L4 hereof is hereby incorporated by
reference. It will be undeRsglood i nces to the nponents (a) and
(b) are meant to also include tHE pha gal |y accegfabl e salts of any
of the active substances. If active subs conpri sed by components (a)
and/ or (b) have, e.g., at |east one basl-[lcﬁ : they 'can formacid
addi tion salts. Corresponding acid add onz s3 ts can al so be fornmed having,
if desired, an additionally present basic ntegr . Acti ve substances havi ng
an acid group, e.g., -7 WO 2006/ 065780 7US2005/ 044993 COH, can form
salts wi t%ﬁg{ases The active substances conprised in conponents (a) and/or
(b) or maceutical |y acceptable salts thereof may al so be used in form
of a hydrate gt L | vents used for crystallization.
7-t-But oxyim ‘r?o}rseat h@%ﬁﬁ%@t Eg&lﬁ is the nost preferred conbination
part ner Wbﬁ[emThe canpt ot hecin derivatives for use in the present. i nvention
i ncl ude those di ' y herein
by reference, %‘Cll% ﬂ?/&%tg EH 01[ Hcisgva?ﬁé&% rb Mﬁcgé ??kgl é’fﬂ Ce IREEH &Y g

alkenyl group or C5-Cio cycloalkyl or Ca-Cw cycloalkylC,-Cg linear or branched alkyl

group, or Cg-Cy4 aryl, or Cg-Cy4dryl C,-Cg linear or branched alkyi group, or a
3 heterocyélic or heterocyclo C;-Cs linear or branched alkyl group, said heterocyclic
“ group conftaining at Ieast‘a heteroatom selected from the group consisting of
“nitrogen atom, optionally substituted with a C4-Cg alkyl group, and/or oxygen and/or
sulfur; said alkyl, alkehyl, cycloalkyl, cycloalkylalkyl, aryl, aryl-alkyl, héterocyclic or
heterocyclo alkyl groups, being optionally substituted with one or more groups
selected from the group consisting of: halogen, hydroxyl, keto, C;-Cg alkyl, C-Cg
alkoxy, phenyl, cyano, nitro, -NRgR;, wherein Rs and R;, the same or different
between them, are hydrogen, C;-Cg linear or branched alkyl; the -COOH group or a
pharmaceutically acceptable ester thereof, or the -CONRgR, group, wherein Rg and
R, the same or different between them, are hydrogen, C;-Cs linear or branched
alkyl; phenyl, or o
R4 is a Cg-Cyo aroyi or C-Cyo arylsulfonyl group, optionally substituted with one or
more groups selected from the'group consisting of: halogen, hydroxy, C;-Cg linear
or branched alkyl, C;-Cg linear or branched alkoxy, phenyl,<yano, nitro, -NRoR1,
" wherein Ry and Ry, the same or different between them are hydrogen, C1-Ce linear
or branched alkyl or



R RRRBO NO HOH3C wherein R is a -C(R5)=NQ(n)R4 group, wherein R4
I's hydrogen or a C,-CB linear or branched alkyl or Cl1-C6 |inear or branched

al kenyl ﬁ 6%%57% C, ocycloal kyl, or C3-C, o cycl oal kyl Gcr26dsagdH3 or
branched (f group, or Ce-C 4 aryI or C8-C, 4 aryl Cl1-C6 |inear or

branched al kyI group, or a heterocycl ic or heterocycl 0o C1-C6 linear or

branched al kyl, grou sai d heterocyclic group containing at |east a
heteroage) asé‘?hé%f' glkY&W‘m\e group consisting of nitrogen atom optionally

substituted w tjgtHe.mifberliky! group, and/or oxygen and/or sul fur; said

al kyl, al kenyl, cycl oal kyl, cycloal k | kyl al k het er ocycl i ¢
or  heterocycl oRaiSdy d"@p%h& g@@?ﬂg‘“éﬁﬂ‘@ﬁﬁﬁwl t“P %Ft%rcpr%mhﬁ d g#kenyy Coror e

groups sel ect e@&@élﬁdl@?@ﬂﬂﬁ@y&@dﬂ@l@ﬁb}%@irorfb?érib%ﬂalkwwe@ﬁ)/hryl %1‘2{?, .

C -C9 al kyl, q)ép cyano nitro, - , Wherein
the same or dlfﬁéMQnT@s"B%E!fWééhﬁaﬂ eehalik e hydrogen C,-C6 linear or branched

al kyl; the -000 o] or_a utic C tabl ster reof , or
t he -Co\leRgo'gar%ﬂPBﬁa Weﬁamo aieat beigeen ﬂ@"i%’ﬁé‘yg’ oy by %%&B@‘H Fhem
are hydr ogen, breAcHed dlk fdndor br anched al kyl; phenyl, or R4 is a C6-C, 0

aroyl or C6-Cl O aryl sul onyI group, optlonally substltut ed with one or nore
groups theirdditexitlelsy theirsinglegisomprse Hedi possihlg miantubmeregélastergamomqrs a] refativei near

oo A ol 0 e R g VA BB W

hydr ogeprovisp-tk whiend?y R; and BY; ane hydtogerk Yen Ryis dBfevidt ﬁﬁﬁﬁbﬁ%ﬁg‘&ﬂ
PCT/ US2005/ 044993 R4 'is a pol yam noal kyl group;

Within the scope of the présent invention, as examples of C4-Cs linear or branched alkyl
group, methyl, ethyl, propyl, butyl, pentyl and acetyl are meant and their possible isomers, such
as, e.g., isopropyl, isobutyl or tert-butyl.

Examples of C,-Cs linear or branched alkenyl group are methylene, ethylidene, vinyl,
“allyl, proparyl, butylenes, pentylene, wherein the carbon-carbon double bond, optionally in the
presence of other carbon-carbon unsaturations, can be situation in the different possible _ '
~ positions of the alkyl chain, which can also be branched with the allowed isornery.

Examples of C3-C1g cycloalkyl group are cyclopropyl, cyclobutyi, cyclopentyl, cyclohexyl,
cycloctyl and polycyclic groups, such as, e.g., adamantyl.

Examples of Ca-Cw cycloalkyl C,-Cg linear or branched alkyl groub are
cyclopropylmethyl, 2-cyclopropylethyl, 1-cyclopropylethyl, 3- cyclopropylpropyl ,
2-cyclopropylpropyl, 1- cyclopropylpropyl cyclobutylmethyl 2—cyc|obutylethy| 1-cyc|obuty|ethy|
3-cyclobutylpropyl, 2-cyclobutylpropyl, 1-cyclobutylpropyl, cyclohexylmethyl, 2-cyclohexylethyi,
1-cyclohenxylethyl, 3-cyclohexylpropyl, 2- cyclonexylpropyl, 1- cyclohexylpropyl,
5-cyclohexylpentyl, 3-eyclohexylpentyl, 3-methyl-2-cyclohexylbutyl, 1-adamantylethyl,

' 2-adamantylethyl and adamantyimethyl. |

Examples of Ce-Cy4 aryl, or Ce-Cy, aryl C4-Cg linear or branched alkyl group arephenyl,
1-or 2-naphtnyl, anthryl, benzyl, 2-phenylethyl, 1-phenylethyl, 3-phenylbropyl, 2-anthrylpropyl,
~1-anthrylpropyl, naphthylmethyl 2-naphthylethyl, 1- naphthylethyl, 3-napthyipropyl,
2-napthylpropyl 1-napthylpropyl, cyclohexylimethyl, 5- phenylpentyl 3-phenylpentyl and
2-phenyl-3-methy|butyl



nis the nunber 1; R6 is hydrogen, Cl1-C8 linear or branched al kyl, Cl-C6
| i near or branched al kenyl, C3- Clo cycl oal kyl, C3-Clo cycloal kyl Ci1-C6

| i near or gg%g%oal kyl, C6-Cl4 aryl,-C6-Cl4 aryl Cl-Gti$8ed042do3br anched
al kyl; R2"an , the same or different between them are hydrogen, hydroxy,

C1C8 linear or branched al koxy; and their Nl-oxides, their. single isoners,
their possib nantkponers. dias | rs.and relativ adm xtures, the
phar maceut i cgﬁ?ﬁpggé’ﬁﬁﬁ&b‘fc&@af’[ é&%%@&c@@ﬁ-&%&%?{e@%rgb F@@IWEQ'QHBPTQL es; with
Py 0o L e T rNiat o 2 e AL e of T Ca
17 hear  BiadsalliRsby 51, Pogire o PHERFE based o asH, PEioBABLTbeufRdAS and
acetyl ghcwriané genétal ditinitioR9 abovel memtiopgdr s, such as, e.g., isopropyl,

i sobutyl "or tart-butyl. Exanples of Cl-C6 |inear or branched al kenyl group

‘are nethyleng, ethylidene, vinyl, allyl, proparyl utyl enes, pentyl ene,
wherein the gé@’BBﬁg@é&E o o ’@“Rﬁﬁ{ﬁ,beB{ﬁMﬁ)Bﬂ P?ghth?ﬁt he presence of other
car bon-carbon unsaturations, can be situation in the different possible

posi tions of Ekiv@prkleyC @é@wsumyﬁgogFa opticvallSubstritel edthvirt dikyi Group! rewed
| somery. - Exanpl es of C% 10 cycl oal kyl, gr up are ,(C:elcl opropyl, cycl obutyl,
cycl opelfsylandSeazepgsufpnyl. As dralogen, it is i ?ﬂ%‘ﬁw&f‘? hipringpRroming angiigding. ¢
adamantyl .. - Exanpl es of C3-Cl O cycl oal kyl Cl-Ca |inear or branched al kyl

g e bk gt ey oy 51
s CycCl Y1 yl, <4-Cy . L- . y )yl ’
cycl obugg‘ffﬂ%{q{Weﬁzﬂ gyaeninekityl &h xyby%@mstsw igatiyl ,andp:ra%ewsexlw propyl ,

'2-cyclo , 1-cycl obutyl propyl, cycl ohexyl nethyl, 2-cycl ohexyl ethyl,
1-cycLoEg&§@?%$E§$ﬂ 3-cycl ohexyl propyl, 2- cycl ohexyl propyl, 1-

cycl ohexyl propyl, 5-cyclohexyl pentyl, 3-cycl ohexyl pentyl,

3- et hyl - 2- cFxamReR Wf polygminoakyulasewmisy (@ NR12-(CHaaNBrt (AHe)eNH2, and
adananté%nethyl. Exanpl es of C6-Cl4 aryl, or Ca-Cl4 aryl Cl-Ca |linear or
branche®818%/| group arephenyl, 1- or 2-naphthyl, anthryl, benzyl,

2- ph'enyb'_‘e%m& a‘ielarpﬂg‘%hﬁf’%ﬁy?’ phenyl propyl, 2-anthryi propyl,

1-ant hr; ropy na |, 2-naphthylethyl, 1- naphthylethyl,
3- napt hyli9a® M¥éger frorPObhasttiivnERYihcluded?and hy! propyl, cyclohexyl met hyl,
5- phenyl pentyl ,” 3- pheny] pentyl- and _é- phenyl - 3- net hyl butyl . -9
: ‘ Ri2 and Ry are a C,-Cg linear or branched alkyt group, e.g., N-(4-aminobutyl)2-
aminoethyl, N-(3-aminopropyl)-4-aminobutyl and N-[N-(3-aminopropyl)-N+(4-

aminobutyl)]-3¥aminopropyl.

Examples of glycosyl groups are 6-D-galactosyl, 6-D-glucosyl, D-galactopyranosyl, the
- glycosyl group being optionally protected with a suitable ketal group, isopropylidene, for
instance. ' | ’

Examples of pharmaceutically acceptable salts are, in case of nitrogen atoms having
basic character, the salts with pharmaceuticélly acceptable acids, both inorganic and organic,
such as, e.g., hydrochloric acid, sulfuric acid and acetic acid; or in the case of acid group, such
as cérboxyl; the salts with pharmaceutically accebtable bases, both inorganic and organic, such

 as, e.g., alkkaline and alkaline-earth hydroxides; ammonium hydroxide; amine; and also
heterocyclic ones.
R, is preferably -C (R5)=N-O(n)R4, wherein Ry is preferably a C,-Cg linear or branched
alkyl; and _ |
Rz and R; are preferably hydrogen.

High' preference is given to a compound selected from the group-consisting-of:
7-methyoxyiminomethylcamptothecin; :

-10-



WO 2006/ 065780 PCT/ US2005/ 044993 Exanpl es of heterocyclic- or heterocyclo
Cl-C6 linear or branched al kyl group are thienyl, quinolyl, pyridyl,

N- net hyI 662(1 QT% 5-tetrazolyl, 2-(4,5-di hydroxazol y'P)(:]l‘ﬂ?S2665/044993
oxadi azoI| in- 5-one, purine and pyri m di ne bases, e.g., uracyl,

optionally substltuted as shown in the general deflnltions above nenti oned.

Exanpl es, 5 QY l, ~Qr QUP: ; oyl and napht hoyl . Exanpl es of

Co6- Clo Z'ﬁ%@%&"ﬁﬁgp%&%ﬂB&yaﬁgg?%ﬁéﬁﬂgaéubst| tuted with an al kyl group, are
tosyl afmetcreintexyeariohpig-propbsy)iminomethylcamptatheair; ended fl uorine, chlori ne,
brom ne e d i odin s.of substituted groups are pentafl uorophenyl,

4- pheny |m'n%ﬁth¥ﬁmngqtﬁ%%%zyl 4- am nobutyl, 4-hydroxybutyl,
di et hyhagamqsﬁxpwm@néthmcamtpmmoyl p- cyanobenzoyl Exanpl es of

pol yam noal (CH')P NR 3-(CH2)q NH2, wherein m and
p are af (?ﬁ?égﬂ&tﬁﬁ!ﬁ“ﬂo@g’g&?‘)@@pﬂl\ﬁqﬂ'eger from 0-6, extrerres i ncl uded; and

R12 and7%t@dyw|ﬁorﬁéth%ah1pmﬁéc|@r branched al kyl group,- e.d.
N (4- am nobut yl ) 2- am noet é‘ (3-am nopropyl ) -4-am nobutyl and
XY

N[ I\I—(BJa!rhl#*RiﬁW'@jBW?thM tahy Q@H‘tﬂ!ﬁt 08gn:- 3- a ni nopropyl . Exanpl es of
gl ycosylk_ 4, ﬁmﬁé,ﬁe{ﬁgp%@me%qcfxg% to@,—eg}hgl ucosyl, .D gal act opyranosyl, the
I ona

gl ycosyl_group bein rotected with a suitable ketal group,
i sopr opyr(ﬂdyd@xybldaxy)ms@raawcammﬂiﬂcés of pharnaceutically acceptable salts

are, in tﬂf%nﬁﬁ& basi c character, the salts with

phar rraceuﬁ?ca [rr;/élgé Bfét(ta acl g(gth i.norgani c and organic, such as,
e.g. hyenambmdymletmxwmlmbmsmytbalmptptm@lnd and acetic acid; or in the case of
acid ar oum,., ; lts with pharnaceutically acceptable
bases, %@ﬁ”ﬁﬁ@?&‘&%ﬁ@?@@&ﬁ%%’ﬁf’@‘e@@ch as, e.g., alkaline and

al kal i né’-(eeNMduh;ﬂhylmiml@ethoayﬂmi@methmmnpmihéem, am ne; and also heterocyclic

ones. efera NO")R4, wherein R4 is preferably a C1-C9
| i near 3r "M E‘HPH‘ %ﬁ?&mm{’ﬁ}%mm and R3 are preferably-hydrogen. High

pr ef er eagciohexglosgimihocethylcamptivadirsel ect ed from the group- consi sting-of :
7-cyclohexylmethoxyiminomethylcamptothecin;
7-cyclobctyloxyimiriomethylcamptotheéin;
7-cyclooci§1|methoxyiminomethylcamptothec‘in;
_'7-benzyloxy|mmomethylcamptothecm
7-[(1-benzyloxyimino)-2-phenylethyl] camptothecun
7-(1-benzyloxyimino)ethylcamptothecin;
7-phenoxyiminomethylcamptothecin;
7-(1-t-butoxyimino)ethylcamptothecin;
7—p-nitro_benzyloxyiminomethylcamptothecin;
7-p-methylbenzyloxyiminbmethylcamptothecin;
7-pentafluorobenzyldxyiminomethylcamptothecin;
7-p-phenylbenzyloxyiminomethyicamptothecin;
7-[2-(2,4-difluorophenyl)ethoxyliminomethylcamptothecin;
7-(4-t-butylbenzyloxy)iminomethylcamptothecin;
7-(1-adamantyloxy)‘iminomethylcamptothecin;
7-(1-adamantylmethoxy)iminomethylcamptothecin;
7-(2-naphthyloxy)iminomethylcamptothecin;
7—(9¥anthrylmethoxy)iminomethylcamptothecln;
7-oxirahylmethoxyiminomethylcamptothecin; ‘
7-(6-uracyl)methoxyiminomethylcamptothecin;
7-[2-(1-urcyl)ethoxy']iminomethylcamptothecin;

11



7- met hyoxyi m nonet hyl canpt ot heci n; -10 WD 2006/ 065780 PCT/ US2005/ 044993

7- met hoxyi m nonet hyl - 10- hydr oxycanpt ot hecin; 7-(tert-butoxyca

rbonyl - 2-pro LJg nonmet hyl canpt ot heci n; 7-ethoxyimi glelyec SR t heci n;
7-1sopr op@rﬂﬁ%%‘%@ hyl canpt ot heci n; - -/E%IO bo8

7- (2- met hyl but oxy) i m nonet hyl canpt ot heci n; ‘ ,

7-t-but oxyi m nonmet hyl canpt ot heci n; 7-t-butoxyim nonethyi-|

0- hydr oxX5(éaypdvimetbexyiminpmethylaasipjethegiMonet hyl - 10- net hoxycanpt ot heci n;

7- (4- hygr @B p“[{)j‘[ﬂ ‘ ﬁ{m& cin; 7-triphenyl methoxyim no

et hyl cg ?%‘Phimb -@%m(%rj et ﬁ%%i m i nonet hyl canpt ot hecin; 7-(2-am
i no) et h@{{N-methybet-pipeddinginethexyiminomethylcampiotbiéainit hyl am ’

i no)eth i, , Of: i.0: -al |yl oxyi m nonet hyl canpt ot heci n;

P ovel eI AT RURA b Byeardp@ietin -

"7- cycl offgbyhzoytoxgimmomethyigamptathegin;ot heci n;

7-cycl oc}gby o(%%/i m .nOfT'Et hgl@ 'b ot hetg#n'. . 7-cycl ooctyl net hoxyi m

nonet.hyl'c rrbf HERNR) “Phep %‘E@ SR Rttt hyl canpt ot heci n;

;- E (1 1_5 berrézlstlbotyjdxyirmm)mﬁthf)lhampt@hégcéﬁ-y-&m@gamh hecin; . o
-(1-'benz Xyi.m no) et canpt ot cLQ' - phenoxyi m nomet hyl canpt ot heci n;

71 Bt ohm e ee e prge.

7- p- ni trobenzyl oxyi m nonet hyl canpt ot hecin; 7-p-m ethyl benzyloxyi mi n o m

et hyl cam pt otmgeery; preférre@ dhidodingdra bEmahvenlionithe 6Empiotsridaivanal of;

7- p- phenyl b epzyl oxyiminom et hyl cam ptothecin; 7-[2-(2,4-difluorophenyl)
et hoxy] f UF?OMWF%&?TBYV&QF%@F ve. | : ‘

| Caniptothécin derivatives of formula (1) and their preparation are disclosed in U.S.
Patent No. 6,242,457, which is incorporated herein in its entirety.

The‘Combingtions

~ Thus, in a first aspect, the present invention relates to a method for the prevention of
treatment of proliferafive diseases or diseases that are triggered by persistent angiogenesis in a
mammal, preferably a human patient, which comprises treating the patient concurrently or
sequentially with pharmaceutically effective amounts of a combinaticn of:

(a) a camptothecin derivative, preferably of formula (I); and

(b) one or more chemotherapeutic agents..

~Inanother aspect, the present invention relates to a pharmaceutical composition .
comprising a combination of: '

-12-



4-t-b utyl benzyl oxy)i m nonet hyl canpt ot heci n;

1- adamant yl oxy) i m nonet hyl canpt ot heci n;

1- adangiy bﬂ&gsl%?)xy)' m nonet hyl canpt ot heci n; PCT/US2005/044993
2- napht hyl oxy) i m nonet hyl canpt ot heci n; _

9- ant hryl met hoxy) i m nomnet hyI canpt ot heC| n;

(
(
(
E
?)él L? lﬁ?%@ﬁﬁﬁﬁﬂ"rﬁ%ﬂﬂ@‘{ e@(ﬁﬁ@ﬁﬁ%@.‘% ;309 5. (1-ur eyl ) et hoxy]
K
(
di
[
(

norre Y, | R/ 065780 PCTI U82005/ 044993

4- py H|’d(§/| ; ﬁ'%@?ma’%hon%ﬁ%ﬁp grrpt ot heci n; o

2-t hi enyl i!k t hoxyi mi nonet hyl canpt ot hecin;  7-[ (N- net hylz 4- pi pe
y

i nyl ] met hbwg veti THdhertaspeaaigtrsesest invention provides a pharmaceu

2- (4¢ mﬁé i ni nyl ] ethoxy]i m nomnet hyl carrpt ot heci n;
benzo&ﬁsxyl nonet hyl ) canpt ot heci n;

7- [ (1- hygjr @yatinploReirddivanms eibmuie gt heci n:
7-tert-butyl oxyi m nonet hyl canpt ot heci n- N- oxi de; and

7- met ho((q)lmnmmrmoﬂewr‘emmemapmmragantextpdethenwntlaapbaynqneeﬂ@ilyadcmaiﬂelcmat of
the invention, the canptothecin derivative of fornula (1) has the follow ng
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i ncor pocamnpisitigerein in its entirety. The Conbinati.ons Thus, in a first
aspect, the present invention relates to a method for the prevention of
treat mefd) @ﬁamp@thqca%&rwa@fw@@rag&%(bran@h seases that are triggered by

persi stent an en n_a .mn r abl n. patient, which

orr 1 o0 pREdh e FRkoyiera B BERRG seBRER Ry = FulgTHblTR aetPb sy en

phar rac alkyiatieg agentf dreanti-veoplastic aht-mitatolites atplatiatdompouahd; a topoisomerase i
inhibitor; a VEGF inhibitor; a tyrosine kinase inhibitor; an EGFR kinase.inhibitor; an mTOR.

ical preparatlon

/-
7-
7-
7-
/-
7-
7-
im

/-
7-
ri
7-
/-

l)

kinase inhibitor; an insulin-like growth factor | ihhibitor; a Raf kinase inhibitor; a monoclonal
_antibody; a proteasome inhibitor; a HDAC inhibitor; and ionizing radiation.

In another preferred embodiment, the present invention provudes a pharmaceutncal
preparation comprising: »
(a) a camptothecin derivative of fbrmula (1); and
(b) one or more chemotherapeutic agents selected from paclitaxel; docetaxel;‘.epothilone B;
temozolamide; 5-FU; gemcitabine; oxaliplatin; cisblatinum' carbbplatin' doxorubicin; {6-{4-(4-
ethyl-piperazin-1-ylmethy!)- phenyl] -7H-pyrrolo[2,3- d]pynmldln-4-y|] ((R) -1-phenyl- ethyl) amine;
everolimus; imatinib; erlotinib, bevacizumab, cetuximab, and velcade;

Any of the combination of components (a) and (b), the method of treating a warm-
blooded animal comprising administering these two components, a pharmaceutical composition
comprising these two components for simultaneous, separate or sequential use, the use bf the
combination for the delay of progression or the treatment of a proliferative disease or for the
manufacture of a pharmaceutical preparation for these purposes or a commercial product
comprising such a combination of components (a) and (b), all as mentioned or defined above,
will be referred to subsequently also as COMBINATION OF THE INVENTION (so that this term
refers to each of these embodiments which thus can replace this term where app‘ropriate).

Simultaneous administration fnay, e.g., take place in the form of one fixed combination
with two or more active ingredients, or by simultaneously administering two or more active V
ingredients that are formulated independently. Sequential use (administration) preferably
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(a) a canptothecin derivative, preferably of forrmula (I); and (b) one or
nor e chenot herapeutic agents. In another aspect, the present invention

relates t ceutical conposition conprising a cogyplobiaasth: -12 WO
.2006/ 0657@@@% 005/ 044993 (a) a canmptothecin derivative, preferably of

formula (1); and (b) one or nore chenot herapeutic agents In a yet further
aspect,- the
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m crot ubul e act.ive agent’; an l'ating agent; an anti-neoplastic

anti.- rre@awst'taéon af wﬁaqompoe@ws@am coalbﬂrmen dnsiepeadently of eaﬂhmbewrdlffeaervEGF

i nhibitg p?,r&yrom ne kinase inhibitor; an EG-R ki nase. inhibitor; an nTOR
ki nase | nh| b| tor; an insulin-like grovvth factor |I. inhibitor; a Raf ki nase
inhibitor; a monocl onal  anti body; a proteasone inhibitor; a HDAC inhibitor;
and i oni zi ngAlsgdiombingations of WFH@‘WGM sequental, %?ﬂ%@terﬁé\dtsmt"fﬁé\epv%sent

‘ t

| vent | BemiGH 3o AUk Auch IR BRI Bh ot Slovda o |
agent s Yerapautid effedthgtaxceedsdbe effed dangwdien tbp combination Bpmperanbdoigsiarele;

2 4':? " IGEE haBbdHerenty & tirkk fltdrDals §b ?a%é"{ﬂaﬁ HE Tuficd) RABLEH their e PeURE Effilienty !

et hyl - pcaebefiund]a gymarpistic pHexh beinp lesFésialymrefeopd, 3- d] pyrimidin-4-yl]-((R)-1-
phenyl-ethyl)-am ne; everolinmus; imatinib; erlotinib, bevaci zumab,

cotuxi b, " afe Bl R A ectiod i, AT s RIPABR R ofle 21, (0, hese
t wo corrpombinaﬂon o nﬂmantsmemgtm agire-stageas in amaarhcphgse] of thg fitsh essubisequent.
conponent s.f ar si_mul ta eous uent i al

Conbi naepHeRaonsrEr o BgRs<G o BGrel Bh BRATE Wt A0Be. 65 435p T g 1.

di sease comredpohdinelisease is diagnosed; or which patients are in a condition, e.g., during a medical
treatment or a condition resulting from an accident, under which it is likely that a corresponding
disease will develop. . |

‘ “Jointly therapeutically active” or "joint therapeﬁtic effect" means that the.compounds
may be given separately (in a chrdnibally staggered rﬁanner, especially a sequence-épecific;
manner) in such time intervals that they preferably, in the warm-blooded animal; especiaily

~human, to be treated, still show a (preferably synergistic) interaction (joint therapeutic effect).

"Pharmaceutically effective" preferably relates o an amount that is therapeutically orin a
_broader sense also prophylactically effective against the progression of a proliferative disease.

‘The term "a c‘ommercial package" or "a product’, as used herein defines eépecially a "kit
of parts" ih the sense that the components (a), which is the camptothecin derivative and {(b),
which includes one or more chemotherapeutic agents, as defined above, can be dosed
.independently or by use of different fixed combinations with distinguished amounts of the
components (a) and (b), i.e., simultaneously or at different time points. Moreover, these terms
comprise a commercial package comprising (especially cdmbining) as active ingredients
components (a) and (b), together with instructions for simultaneous, sequential{chronically
staggered, in time-specific sequence, preferentially) or (less preferably) separate use thereof in
the delay of progression or treatment of a proliferative disease. The parts of the kit of paﬁs can
‘then, e.g., be administered simultaneously or chronologically staggered, that is at different time
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manuf acture of a pharmaceutical preparation for these purposes or a
commerci al product conprising such a conbi nation of corrponents (a) and (b),

all as I‘@\II w%_@l defi ned above, wll be referred to ﬁ,@p‘?;:,y al so as

COVBI NAT NVENTION (so that this term refers oeac these
enbodi nents which thus can replace this termwhere. appropriate).

Si nul t trat K the f fi xed
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conpo ndhemds ableastong bengticialeffect erga,memutuel esfhfapcingtot the eﬁe@eeﬂbe combingfierct

f ound ynat i n t time

|t or vard el @) AT SRR AR a6y bl i KRN, wohisblrc

anl be W?ubwer domrwlegclsbi theerbfnbuted G dtniaugsgresppemneayl, tnanni)lefa;hlef indhe ¢dee dfer m
elay O ro ion; use er ns,. adm nj St rat|

conbr narssReRanEEe it iR omah Bl cTBRRRSH Ploduiin Bk ionml ackeagequse

I ir st géﬁettd;mﬁgqu@stsude mmt ¢ o654 abmbingd t@a@ufu@%ﬂfkﬁm efnohleefedivem@gé of die

‘treate 1N Jents, re-1o0 0 e corres di sease is

(i agnosRpOU et iR BALRRsTE A Eiels LoqeoRoEihim g ) B0 en pIRPAGYA S o

t r eat MegyineRism of BB TokribiatibA pehthérdqa)ydrenbpn acci dent, " under whi ch it is

likely that a corresponding disease will devel op.. "Jointly therapeutically
active" éOI nt therapeutic effect” means that the ~conpounds ¥ be gi ven
separ at eI y (Bothin the,case Ohtheyuseiof Hipcsasmbinalion &f compeReNts (a)and (b) and of the

sequenc&nsneeial béckaﬂ@rﬁlﬁ/rc)onﬁﬂhéﬂéﬁfbf §|h1’ﬂﬁahe"&ﬂr uentifl@nd sbb@ﬂét@ué?sf igaaBly, in
t he war m bl ooded aninmal ,;” especi al éaapuman e treated, still show a°

(pref erpassiples yieantogdhatdhe Fﬁ@“@?%&'tf$ ji&b)ﬁtlast %?@B@ﬁhﬂ@d@i peg time point

3 EQ?; gg«ﬁ@préarfe%hélgrfetsﬁéa by &dmifstafEel ohiy SHeddtndrinilitd IR hobiakicityither
chromcally, e.g., more than 3-4 weeks of daily dosmg, at a later time pount and subsequently the
other component or the combination of both components at a still later time point (in subsequent

drug combination treatment courses for an optimal anti-tumor effect) or the like.

. The COMBINATION OF THE INVENTION can also be applied in combination with other
treatments, e.g., surgical intervention, hyperthermia and/or irradiation therapy, ' '

The pharmaceutical compositions according to the present invention can be prepared by
) conventional means and are th‘ose suitable for enteral, such as oral or rectal, end parenteral |
administration to mammals including man, comprising a therepeutically effective amount of a
camptothecin derivative and at least one chemotherapeutic agent alone or in combination with
one or more pharmaceutically acceptable carriers, espeeially those suitable for enteral or
parenteral application. |

The pharmaceutical compositions comprise from about 0.00002% to about 100%,
-especially, e.g., in the case of infusion dilutions that are ready for use) of 0.0001-0.02%, or,€.g.,
in case of injection or infusion concentrates or especially parenteral formulations, from about
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br oader sense al so prophylactically effective against the progression of a
proliferative disease. The term"a comrerci al package" or "a product"”, as
used her f especially a "kit of parts" in the 2 3RkasbirE
conponenﬁgagaﬁﬂkaﬁﬁch is the canptothecin derivative ang%?gé, whi ch

I'ncl udes one or nore chenDtherapeutlc agents, as defined above, can be dosed
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separate 'use hereof in the del ay of progression or treatnment of a
prollferatlve di sease. The p artsﬁff the kit of parts can then
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(a) anddgteimine theaeffelﬁt;vejemeumhqfreaclaottbe activg ingredieatsoiacdssary topreverthigeatioat i o

‘of the W@"h@%é%%& o sf‘gﬁgﬂb' nation partner (a) to the conbination

partner I n the conbi ned preparation can be vari ed,
‘e.g., in order to cope with the needs of a patient sub-popul ation to be
treated or tinghedwstanceiwhenethe anghotiesapatic agbntds seleéted front thegealp cansistiige due

Pret or at g o, pbRET SosRiFel, RS IGHER Sot EHityef eradt ehitZoR S U

enhanci ggmcifabiries oxdlibatin, cedrbogiatin @rkpymat-{2:8: djpyramidives der(va)rthto(:llnholmen ,
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Pover  aintoReSCAEROBF G ieBib e el cairieb B i HlomiRrl
t he cas@(zmydrdxy@mwmm idrido- 3Jy9eth;a|¢lawm>qméth9lmpr@aqumm wopbmmmé@nb |4rmmon

P oon e A T e RPL Y Ee B R e depua 1ves Bhamndreticaly GecoRbI 8RR O ¢ he

conbi nagdivdied tekduty snd srampacaitaly debptand p(r@dru @Qiérslmébbdﬂraﬁfdﬂhébéﬁén@tcﬁﬁé ong
syner.gi sm of the conbination, art ners éa%:fﬂ-hlsaéiﬁg Both in the case of the
¢-d) (

use of WeRied HBNHARN.AN P Y injgterest aka{LAPRERRIAG 955N

packag etheara ?é?ﬁ&hﬂ@éh'mﬂ n‘iﬂ dﬁly”b' bt %9‘3@@0 @@ayeawaés 2('56’ 4@910%03%90 LEDD, i's
al so possib meani ng t hat fhe corrponent s (a) and U( may admi ni st er ed
at one 200,@r mormg/day, administered in one or two doses daily. 5-FU may be admrmstered toa

human in a dosage range varying from about 50-1000 mg/m?/day, e.g., 500 mg/m?day. Among
the toporsomerase Il inhibitors, DOXORUBICIN may be administered to a human in a dosage
range varying from about 10-100 mg/mzlday, e.g., 25 or 75 mg/m?day, e.g., as single dose.
PACLITAXEL may bé administered to a human in a dosage range varying from about
.50-300 mg/m?day. DOCETAXEL may be administered to a humanin a dosage range varying
from about 25-100 mg/m?/day. CARBOPLATIN may be administered to a human in a dosage -
range varying from about 200- 400 mg/m? about every four weeks. OXALIPLATIN may be
administered to a human in a dosage range varying from about 50-85 mg/m? every two weeks.

Pharmaceutical preparations for the combination therapy for enteral or parenteral
administration are, e.g., those in unit dosage forms, such as sugar-coated tablets, capsules-or
suppositories; and furthermore ampoules. If not indicated otherwise, these formulations are
prepared by conventional means, e.g., by means of conventional mixing, granulating, sugar-
cbating, dissolving or lyophilizing processes. It will be appreciated that the unit content of a
combination partner contained in an individual dose of each dosage f_orm need not in itself
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si mul t aneously, followed by adm nistration of only one conmponent with | ower
host toxicity either chronically, e.g., nore than 3-4 weeks of daily

dosing, alyay bé} &hgot | MB poi nt and subsequent ly the ot hegcGesHeARM9zOr the
conmbi nati on o conmponents at a still later time.point (in subsequent

drug conbi nati on treat rrent courses for an optr mal anti-tunor effect) or the
Iike. The NVENTEON can applied in I nation

i th ot FATIES A pHiere ameupt smgs! s Nepssany eftrlie AR URTgAIaHs SeBPRFLBana) or
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present invention can are venti o neans and, are those

sui t abl @pF?’BP"%ﬁth?'@aceé' Eegr"ﬁla%q”nfse& the Co'ﬁﬁﬁaﬂ%{}mw -adni ni stration
to mammal s i ncl udi ng nman, conprr sing a therapeutically effective anount of a

canpt ot heci nPﬁtﬂérab@'t th‘éEt:oﬁtbouﬁﬂs brematph@nﬁadéhﬁémtaeé@mgué saltsmendof, drene or in
conbination with one or nore pharnaceutically acceptable carrijers,

especi aPPRINSYed ag @nosal R*Jaf'B?C%WE’@rf%fmUéﬁf“o“p'&ﬂ@rfPﬁ'ﬂ 81 a iabati capsplgror syn; or

phar mac ér%ﬁter&l @tﬁin%' réifiaRy. i se from about 0.00002% to about 100%
especi a %]b . %IE sdemof i nf usi on dilutions that are ready for use)

of 0.0001-0. 02% or, e g., in case of tJéae;ctron or infusion concentrates or
especi al |y pHrRIgp&INg ccmqmrroaﬁrfqrr%al arimm 0t anylrthamagommmegtable

PCT/ US2 % f 9ocy
or o BRS0B? ookl af e iypate i ofbandd AR ochiS bRsBRANGC)
wei ght , of epl@mageeﬁe)Phamaﬁerﬁcem aqsgptablerserers inshide %@b@ﬁiﬁh@ﬁrﬁo t he

t | es,
TPt Rl tBfipe BoltiosehUiBhi, RRBIRLAY BhordlihrRanishhes AU Mo ERAY |

each of agemswrrbr nati on partners errpl oyed in a formul atron of the present
i nvention may vary depending on the particul ar conpound or pharnmaceuti cal

conposi tions ei ng
treated and § ﬁ@é@%@qh?% e][m gr%g%&Bngrgtar&on %@‘%’*S? S éﬁlfe%)%%%"%#%bn?
clinici aquenuscehmommarrsrmpenﬁronx drenmefulskknoalreruenal admntlsltmtrordefttbe actme t he :
effective a each of the ctrve nts ne en s
rear olorgditl b B85S Fufe brES ol SHTted SompBSiaR AR e T o ne
chenot hectmengredrea'gﬁome o:stogeﬂtecwmafphamédeotwly upcememe sairieg e.@f mannrtol for
doxor ubi ci.n t axel , eq axel %é)qo i | ones ﬁ? derivatjves thereof,
t ez ol Sietso B or Sldhensiors i s robuER s i Hee. i ep aiioa Corpoetions
7H pyr 1 flaylbd sterliz6d Bhdlbemag comprivebciRénts, éQCbte@@irveﬂ@es Qﬁﬁmwgdﬁeﬂrﬁ@m&r
GLEEVEC, erlotinib, bevacizurnab, cetuxi mab, vel cade, N-h droxy-3 [ 4-
emulsifying agents, solubilizers, salts for regulating the osmotic préssure and/or buffers, and are
prepared in a manner known per se, e.g., by means of conventional dissolving or lyophilizing
processes. The solutions or suspensions may comprise viscosity-increasing substances, such
as sodium carboxymethylcelluloee carboxymethylcellulose, dextran, polyvinylpyrrolidone or.
. gelatrn Suspensions in oil compnse as the oil component the vegetable synthetrc or semi-

synthetic oils customary for injection purposes.

The isotonic agent may be selected from any of those known in the art, e. g., manhnitol,
dextrose glucose and sodium chloride. The infusion formulation may be diluted with the.
aqueous medium. The amount of aqueous medium employed as a diluent i is chosen accordrng
to the desired concentration of active ingredient in the infusion solution. Infusion solutions may
contain other excipients commonly employed in formulations to be administered intravenousty, |
such as antioxidants. ' ‘

- The present invention further relates to "a combined preparation”, which, as used herein,
“defines especially a "kit of parts" in the sense that the combination partners (a) and{b) as
defined above can be dosed independently or by use of different fixed combinations with
distinguished amounts of the combination partners (a) and {(b), i.e., simultaneously or at different
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acceptabl e 'salts or solvates thereof and pharmaceutic
prodrug esters thereof; and the patlent to be treated is a human, an
appropriate dose of, e. is admi nistered at._ an appropriate dose in
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may be amanenseser ed to a human in a dosage range varying from about 200-400
ng/ n2 about every four weeks. OXALIPLATIN nmay be admnistered to a human in

Phar maceut | oafe bREST o BRE EEcn I aiReb R B srebtBioREn caparses
-par ent e{g| onea&rﬁw&*eﬁid‘t%dsﬁge s ofa dampidieth ddiveiNe; a@sage forms, such as
sugar -coated tablets, capSul es-or suppositories; and furtherrmre anpoul es.

| f not (b)domeaoadomtmﬁrdmsa@e fdrine e al olnemd>taenapestlcaagentprepar ed by conventi onal
nmeans, e. g , by rreans of conventional mxing, granulating, sugar- coating,

di ssol VLI. I il4 processes. It will be appreciated that the unit
cont ent - % artner contained in an individual dose of each
dosage formneed not in itself -16 WD 2006/ 065780 PCT/ US2005/ 044993

constitute JThe ebhpodilions camwprtessmtnm@ntudsleammeﬂﬁ foryreaiing piolifeeativadisehsesor be
reached b n, of ur a dosage units. One of skill in

trat
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anmounts of the conbination conponents. Preferably, the conpounds or the

‘phar maceut | Aaﬁrbufenaﬂwm“seéﬁeeis pedifilp atnhmo:eméeasar(@r camder) rqausd/@m@ rﬁ@ta@taséy) al
phar maCﬁ_Et |, cal . formnul at,l on in the rup; as
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adni ni swngtdaﬁaer mBMdm c"rf rtdewdgycaawe(memm ana%maa-dénmr@%aﬁeml(smﬁé) such
as water col S al cohol s, flavoring agents, Preservat i ves

col ori nQa%lﬁé'ﬁﬁ%“"abﬁ’d}cﬁ{ad'&wq'%P$%Ph3%%»rﬁ3§mces'@§“ bpwels large ponel, ’eﬁftah@'lq@o"

sugars, cancer; glioma, including glioblastoma; sarcoma, such as those involving bone, cartilage, soft
tissue, muécle, blood and lymph vessels; ovarian cancer; myeloma; female cervical cancer;
N endor_n_etrial cancer; head and neck cancer; mesothelioma; renal-cancer; uteran; bladder and
| urethral cancers; Ieulkem,ia; prostate cancer; skin cancérs; and melanoma. In particular, the
inventive compositions are particularly useful for treating: ‘
| i. a breast tumor; a lung tumor, e.g., non-small cell lung tumor, including non-small
cell lung cancer (NSCLC) and small-cell lung cancer (SCLC); a gastrointestinal
tumor, e.g., a colorectal tumqr; or a genitourinary tumor, e.g., a prostate tumor;
ovarian cancer; glioma, including glioblastoma;
ii. a proliferative disease that is refractory to the treatment with other
~ chemotherapeutics; or
iil. atumor that is refractory to treatment with other chemotherapeutics due to -
multidrug resistance. |

~Inabroader sense of the invention, a proliferative diéease may furthermore be a
“hyperproliferative condition, such as a leukemia, lymphoma or multiple myeloma.
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m crocrystalline cellul oses, diluents, granul ating agents, |ubricants,
bi nders and disintegrating agents. Solutions of the active ingredient, and

al so susp i nd especially isotonic aqueous sol ut O ensi ons,
are usef UW@BE}E‘%F@M eral administration of the active ]%ngrsezgpse/%%@glt bei ng
possi ble, e.g., in the case of I yophl l'i zed corrp05| tions that conprise the .
active ingredient a th mace ticall pt abl e
carrier, e. Q%e CPWQHW??@)P @E '\ﬁﬂ @E%O A }:Qﬁl’ [segsesuced
Prior tanatsee tr@b@reﬂfb@rﬁ&ﬁﬁuht @r@logé‘hﬁﬁgsdtkh%KapBﬁlé PecEhE NéUKeARsl oPaH RS, MY

conprise excipients, e.g., preservatives, stabilizers, wetting and/or
emul sifying a ents sol ubilizers, salts for regulatlng t he osnDtlc pressure

and/ or buffer erﬁﬁd“@%atﬂﬁ‘@ﬁgﬁéﬁsq @ CRIGiRRIR PT & RRFEr i Meationedgalso by neans
of CO“V%téﬁﬂﬁé nrﬂhé%ﬂb‘ﬁhl‘& 8h of WsHRBIanidr %nﬂtﬁﬁééﬁﬁn alé finsirell \bitbPRfvel or
suspensi ons may conprise vi 5005|t y-Fncreasi substances, such as sodium
car boxyieedgiian Mhatecygéthedmgapﬁﬁpﬁym@éammrdgetasmbst ran,

pol yvi nyl pyrrol i done or gelatin. Suspensions in oil corrpri se as the oil
conmponent th : i

oot on pur sseatieiiitne SLUARHAY hicThors SUIL PR Rofing COR t“ﬁose
known i motral cells, padicylarly imbhuman gancera@!ia; e@s@angerous)wnqa,dheoqmpqumam de.
The i nf u he
anount % ”ggﬁﬁ%f%&eh?@ﬂ%’%?% éi’?aﬁ&é 'ﬁ%ﬁbrﬁmnb%gs‘g’%”g ¥Eord ?%]ga nEto t he
desi r ed apoptosist r at i on of. ‘active ingr edl ent in the infusion solution.

I nfusion solutions may contain other excipients conmmonly enployed in

bresent. 1 nverl Edierfiledbibd dEfined bl PAERALEtotne O efbictieffbgm 20
gz ﬁgl 2: :dletaﬂ .the derhpoesis eeqrepasitiong and' bbmbmafnorpm‘fttbé presentipvergios cad well ag ﬂheur

d 4b efi h
i ndepend‘é’ﬁ% W lﬁ erﬁs‘?égg’totpq %ﬁl"aatm%e h ?m&?‘ﬁ?‘?@f?é?w& ﬁOﬁ’gpﬂa}tW{ﬁﬁ's hed
AIount S 2ail mdtRodsoraly el practichd WG depariagiom We pirposs and m'é%wi'r Yo
| ere <
The ki ¢ Ryeniidn-1 Thermraics thapfallow apenalinended i tap ﬁﬁ&%&f&ﬁw@n

chr onol qufigéd herePhBOEEHSS cldifmal befowat di fferent time points and vvlth equal
or different time intervals for any .part of the kit of parts. The ratio of-

the total ampunts of the conbination partner (a) to the conbination partner
(b) to be adm nistered in the conbined preparation can be varied, e.g., in
order to cope with the-needs of a patient .sub-popul ation to be treated or

t he EXAMPLE 1. 'Combination of 7-f-butoxyiminomethylcamptothecin and Oxaliplatin |

IN VIVO EXPERIMENTAL PROCEDURES
Test system: Female CD1 nu/nu mice for tumor models were used.
Number of animals: 176 (88 for each tumor model)

A2780 tumor model: human ovarian carcinoma Celis (2x1 06) are implanted s.c. in the right flank
of female mice, 7-8 mice/group are treated 3 days after tumor injection with the following drugs.

-t

. Vehicle

2. 7-t-butoxyiminomethylcamptothecin 0.28 mg/10 ml/kg and 0.19 mg/10 ml/kg, p.o.
(qdx5/w, days 3-7) -

8. Oxaliplatin 7 mg/10 mlkg and 4.7 mg/10 mlkg, i.p. (q4dx2, days 3, 7).

4. Combination groups: 7-t-butoxyiminomethylcamptothecin + oxaliplatin: 0.28+7, VO.28+4.7,
0.19+7, 0.19+4.7. '

19~



needs of the single patient based on the severity of any side effects that
the patient experiences. The present invention especially relates to a
conbi ned W&m&g&%&n whi ch conprises: (a) one or nore UghdeRsagGedsor ns of
a canptothecin derivative; and (b) one or nore unit dosage /Porms o‘T’ an
chenot herapeutic agent. The Diseases to be Treated The conpositions of the
present invegtion are useful for treafi proliferatiyv i seases Qr_ - ‘

di seases tha "?PB’%@B@P% ¥|GaWP{°}pet9fn {)'flggﬁiﬂ%ﬂ“@ H)%r(gg’élg\@?‘ﬁewvﬁe@éﬁggeﬂesi s. A
proliferativeqylisease is mainly a tunmor disease (or cancer) (and/or any

met astases). The inventive conpositions are particularly useful for
treating tunror which is a breastcancer; _|ung cancer, including non-small
cel | Iungaebabd‘éﬁplﬁtmwdﬁl#‘%hﬁi éﬂg’@vldayﬁﬁd@ancer (SCLO) ;

gastroi ntestinal cancer, including esophageal, gastric, small bowel, |arge
bovel , rect alCopibhatieh @roupsemneBlitox@mirdisthyicdrhiteinedindl deiiplagh 0/@;.7sar cone,
such as those involving bone, cartilage, soft tissue, nuscle, blood and

| ynph vessel s; ovarian cancer; el omm;, femal e cervical, cancer; :
endonet Th@Arugs adminigiered 1a"hBefﬁéf’cmét'éHW&FE'“Q%BY'%PP‘SW&P'W enal cancer;
uteran; bladder and wurethral cancers;. |eukem a; prostate cancer; skin
cancer spaAypdaaLysig™®. | n particular, the inventive conpositions are

particularly useful for treating: |. a breast tunor; a lung tunmor, e.g.,
non-smal |l cell lung tunor, includi ngq non-small cell lung cancer (NSCLC) and
snal | - cAllfaw dalg ara freeardedsyn appropyiaie iarmsibeued in mumbered rraisters, gforedando| or ect al

tunor;  BrocBsRiby é’b'érhﬂ%éb’sﬁsiﬁm.rmeﬁoﬁnula FVRhRE3)A I;SnétHgmni) X VMR (nfM292Neer
glioma, "including glioblastoma; i1i. a proliferative disease that ‘s

r ef r act u86d, whergthetwidiiranditbe (angth aye e shasteshandise dgnaest diametess ofigach tymemnr
that is,g t W ‘ gm\\e?r i :

mul tidr lrjégs%rgési é?%%&@g}lg%gﬁ @mggéffﬁlgge%;%ﬁ{gftﬁtgﬁégﬁl n efg'?ﬁ %’%\ @ZC’?# g‘?%? (-;-rr ative
di seasewheake T u1Q arerthe meabdime (imgays) paquired éordteated (@pand condrol (Ciomorss a

| euken FaspbdtTRR® e Hdeld il d VR Bnd thE VR dARANO iRERS tcg’&géu WAAEER1I993

The co e present inve can e’ use reven
treat ddsfiesias disappearance of thgduradr lagtingeatdeast 40 dapsafiterdieeesd of treatimbntasThe

Kaposi ' fied ro?91%%’0}1#b‘?rlmjaiﬁ%mo?ﬂ-rbu%%i%&%&hylcamptothecin and the different agents is .
~ evaluated according to the method of Romanelli et al. (1998). An R index of 1 (additive effect) or
" lower indicates the absence of \synergism‘. Synergism is defined as any value of R greater than
| .unity. R was calculated from expected and observed T/C% values.

A2780 ovarian carcinoma: 7-t-butoxyiminomethylcamptothecin at the MTD of 0.28 mg/kg shows
* a potent antitumor activity in terms of tumor volume inhibition (TVI = 100%), CR = 8/8 and LCK
52, Thé combination of 7—t-butoxyiminomethylcamptothecin with oxaliplatin on the same tumor
gave activity comparable to 7-t-butoxyiminomethylcamptothecin as single agent but with sonl1e
complete responders at 60 days. o ' ‘

Antitum'or activity of 7-t-butoxyiminomethylcamptothecin [A] (p.o., qdx5/w, +3) in combination
with oxaliplatin [B] (i.p., q4d$<2, +3) against A2780 ovarian carcinoma '

Dug . Dose(mgkg)  BWL%' Tox? - TVI%? CR' LCK®

A 019 6 o8 100 88  2.15
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Where a tunor, a tunor di sease, a carcinoma or a cancer are nentioned, also
nmetastasis in the original organ or tissue and/or in any other |ocation are
inplied aybehhddssys! Y or in addition, whatever the | ocgidQgk0ésdulnest unor
and/ or netastasis. The conpositions are selectively toxic or nore toxic to
rapidly proliferating cells than to normal cells, particularly in human
cancer cells, e.gnnaeCancerous tummrs, the ound h signi figant
anti-préliferativg'zgffects and pr'onotes di gpentiati , e.g., @@II _%%_Ie
arrest and apoptosis. The invention is further defined by reference to the
foll ow Bg exanpl eg.7describing in2 detail tHh¢gconpoundy, conposit/gon.gnd

conbi nations of the present invention, as well as their . utility. It will be
apparenb to those skilled in the ﬁrt, t hat ny nodifj.cations, (@ th to
mat eri aPs, and t hods, may be r] acticed h out departing fr t he0

purpose and interest. of this invention. The exanples that follow are not

i ntendeg+no |imt4ihe.19cope of the inventi ggas defiyped herei rggpoved 29 as
cl ai med bel ow. EXAMPLE 1: Conbination of 7-t-butoxvi m nonethvl canpt ot hecin

and Oxaljiplatin [N VI VO EXPERI MENTAL P RES Test, system Fepale CDL -
nu/ nu mbég for tuﬁll}r"'xrﬁ?dels wer e “4sed. Rmr of ani¥is: 176 &¥B3 1298 each
i mpl ant ggAs. c. i n74089ri ght flanlpg of fenalys mce, 7-f9omi ce/ gr @iy areaq
treated 3 days after tunpr Injection with the followng drugs. 1. Vehicle
p. (53R5/w, day30887) 3. oxal ¥l atin 7 10 nvkg ¥8d 4.7 ndb

7-t - but oxyi ni nonet hyl canpt ot heci n + oxaliplatin: 0.28+7, 0.28+4.7, 0.19+7,
0.19+4. 7. =19 WD 2006/ 065780 PCT/ US2005/ 044993 5.

Conbi natrefthentl?Deadiredteti THiBS. S THinGH RONIRAE MHitHERY:h r8aied ovePecHioPiLAidrs) “BRLO+7.
complete response after the last treatment. 5L.CK =log10 cell kill. DT = 2.1 days. On day +60

tunmor nodel) A2780 tumor nodel; human ovarian carcinoma cells (2x106) are

2. 0'7-t- ut oxyi m n%gt hyl canpt ot hecin 0.28 ng/ 10 m /kg and 0. 19 %61%/ kg,

i {) (g4dx2, days 3, 7). 4. Conbination groups:

L RGBSy et Vel B Sy
the following mice were without tumor lesions: 4.7+0.19 (1/8), 7+0.19 (1/8).

EXAMPLE 2: Qombingtion of 7-t-butoxviminomethvlcamptothecin and Docetaxel .
IN VIVO EXPERIMENTAL PﬁOCEDURES |
Test sys';em: Female CD1 nu/nu mice for tumor models are use‘d.

y Number of animals: 176 (88 for each tUrﬁor model)

MCF-7 human breast carcinoma estrogen-dependent cells (5x106) are implanted in the iight _
flank of female mice previously irﬁplanted with slow-release pellets of 17 B-estradiol (0.72
mg/pellet). The pellets are placed in the inter scapular region one day before the tumor cells
inoculation. 8 m~ice/group are treated 6 days after tumor injection with the following drugs:

1. Vehicle

2. 7-t-butoxyiminomethylcamptothecin 0.28 mg/10 mi/kg and 0.19 rhg/10 mikg p.o.
(gdx5/w, days 3-7) '

3. bocetaxel 20 mg/10 mi/kg. and 13.3 mg/10 mikg i.p. (g3-4dx2, days 3, 7).
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The drug is admnistered 1 h before 7-t-butoxyi m nonethyl carptothecin. DATA
ANALYSI S All raw data are recorded on appropriate forns bound in nunbered

regi ster r nd processed by a conputer system JV (mB)
= lengt hi?’ﬂ#f Q’%gﬁsgth (M2 ]1/2 is used, where the wid E‘f gaog}fqhﬁ?ength are
t he shortest and the |ongest dianeters of each tunor, respectively. LCK
(logl "0 cell ki]l)..is calculated us Iﬁ?{ﬂ b‘;‘e follow ng formul a: é{‘lé C/3.32 x
DT wher e 47 €O '&PED'I YOURS £1i-butoRyImInGMet §§mPfé’Hlﬁ°Fb'tldP‘Eﬁta’Eet‘eoa? %T) and
control (C) p.oaPI$E3, 0.16:0C6oYgss, to reach a determned volune, and DT is
the doubling time of- contfol tunors. CRis defined as di sappearance of the
t unor Iastlnlg at | east 10 days after the end of treatnents he effect of

the condRrRYPRR hafnamatmufrbmnﬁﬂ FBIRNOMA Qeﬂﬁﬁﬁpﬁbereﬁmmtqme "éﬁ righd flapk of
agent s fe%al@Mﬁ;’euéhﬁéblgr%ﬁﬁ fa% f8ated st&ags aﬁémﬁ'\onng&ﬂBﬁ‘Wﬁh e %"g@hg fdﬁﬂsg%g& An

R index of 1 (additi ect) or i ndi cates the absen nergi sm
Synergirsmis defined-as any vaI ue of R greater than wunity. R was cal cul at ed
from expedt e¥ehigle observed T/ C% val ues. A2780 ovarian carci nona: : '
7-1-but oxyi m nomet hyl canpt ot hecin at the MID of 0.28 ng/ kg shows a potent

anti t unor gaC?.T/BLhd&r)'/irﬁmBﬁn% el (g}t g?ém M@b 10 mkgiaha%d$§}10mlé<g&>@ wit

8/ 8 and LCK e conb oxy| m nomet anpt ecin with
oxal i pl ati n GEx8/wedayn®7) unor gave actl VI ty conmparable to
7-1 - but oxyi m nomet hyl canpt ot heci n as single agent but with sone conplete

;efpgﬂsgifﬁ ﬁ‘lbn(geqa)g%zﬁm tot hdq??] g‘i/tldnﬁﬁxg, 'ché%dxz gjys 7%()'-nit)i nation
with oxaliplatin [ ]. (i.p., g4dx2, +3) against A2780 ovarian carci noma Drug
Dose (ny/ lég)CMW@thmg@UWV%umymmnetbyloarmptowe@ir8+ doceisyes 028420, - 20 WO

2006/ 065780 ‘L%% 28 13 0/8 100 8/8 2.44 B 4.7 2 1/8 67 1/8
0.57 B 7’_105%% Qg%%ﬁggl%ﬁﬁ% 7+0.19 14 0/8 '100 8/8 2.29 B+A 4.7+0.28
22 0/8 100 8/8 2.58 B+A 7+0.19 24 0/8 1 b0 8/8 2.44 B+A 7+0.28 31 4/8 100
4/ 4 3. 18CI-H460 human non-small cell lung carcinoma cells (3x106) are implanted in the right flank of
female mice. 8 mice/group are treated 3 days after tumor injection with the following drugs:
- 1. Vehicle

2. '7-t-butoxy|m|nomethylcamptothemN 0 28 mg/10 mi/kg and 0.19 mg/10 mikg p.o.
' (qu5/w days 3-7) -

3. Docetaxel 20 mg/10 ml/kg and 13.3. mg/10 ml/kg i.p. (q4dx2, days 3, 7)

4. -Combination groups 7-t-butoxyiminomethylcamptothecin + docetaxel: 0.28+20,
© 0.28+13.3, 0.19+20, 0.19+13.3.

- 7 mice/group are treated 3 days after tumdr injecti()n with the following drugs:

R 7—t-butoxyimin_omethylcamptbthecin 0.19 mg/10 mi/kg, p.o. (qdx5/wx2w, days 3-7, 10-
14)

2. Docetaxel 20 mg/10 mikg, i.p. (q7dx2, days 3, 10)

DU145 human prostate éarcinoma cells are inoculated (3x106) s.c. into the right flank of male
mice. 8 mice/group are treated 14 days after tumor injection with the following-drugs:

1. Vehicle
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Treatnment starts 3 days after the tunor injection. 'Body weight |oss %
I nduced by drug treatnent. 2Dead/treated mi ce. 3Tunor volune inhibition %

in treat egogﬁ@%%{)rol tunors. 4CR = conplete responsepafré%rmo%}aewkgst

t r eat ment 0910 cell kill. DI = 2.1 days. On day + ol | owi ng
m ce were W|thout tunmor lesions: 4.7+0.19 (1/8), 7+0.19 (1/8). EXAWVPLE 2:

Conbi nat i 7-t-butoxvimn hvl t of heci n and ce I N VI VO
EXPER! NENRALY L?ét‘fﬂwﬂ tqaeﬂe %9@%%9@%&%21%%@ Rfdr nodel s
are used. Ndaksw, @ sam.m;l s: 176 (88 for each tunor nodel) MCF-7.human
breast carci noma estrogen- dependent cells (5x106) are inplanted in the right

fl ank of fe m VIO | ant th slowrel ease pellets of 17
f 3- est radpol fa?‘ff%gtgz gdﬂt /f%ﬂ’in‘%r'@ ﬁﬂ é%oéqyﬁ 18)i nter scapul ar
regi on one day before the turmr cells .inoculation. 8 mce/group are treated

6 days af herCambmationyreGpd mbmoknnﬁrtmétwléamptamecnrm&eta&el \defu+9B83, 2.
7-t-but oxyi m nonget hyl canpt ot heci n 0. ng/ 10 m /kg and-0.19 ng/ 10 n1/kg p. o.

(qdx5/w, dat%z@ﬂ'?):i?) Docet axel 20 ng/ 10 m/kg. and 13.3 ng/10 m/kg i.p.
(g3-4dx2, days 3, 7). -21 WD 2006/ 065780 PCTI US2005/ 044993 4. Conbi nati on

groups gmice g&waﬂe@mﬁwhmaﬁ artém@mar ifjeBRSENAY Bl folbwaRg dRigs: 0. 28+13,3,
0. 19+20, -0. I9+13. 3. A2780/ DDP human p atl num ovarl an carcinoma cells (2x106)

are inplanted in the right flank of m c m ce/group are treated 3
days afted- tthautow@emeawlmmomenfoen 'BQMQHIAqgue@ {qExSARWe Hays1 4-18, 21-

7- T- but oxyi @ygg@zbtyl canptothecin 0.28 ng/ 10 m/kg and 0.19 ng/ 10 n1/kg p. o.
(qdx5/ w, days -7)" 3. Docetaxel 20 ng/10 mvkg and 13.3 ng/ 10 m/kg, i.p.

(q4dx2, days 7) 4. Conbinati-on ?rougs 7-1 - but oxyi m noret hyl canpt ot heC| n +
docet axel 2- (Pgu@iaxg! 20 mopmika i.po (atk3odays. 14021,28. NCI - H460 human' non- smal |
cell lung carcinoma cells (3x106) are inplanted in the right flank of

femal e Ti ge. olinfihs i3 qrteotké%ﬂeméth?raxapﬁa‘tﬁe%nweeétakéuoepﬁ%n with the

fol |l owi ng drugs

DATA ANALYSIS

All raw data are recorded on appropriate forms bound in numbered registers, stored and

- processed by a computer system. The formula TV (mm3) = length (mm) x width (mm)2 J/2 is
used, where the width and the length are the shortest and the longest diameters of each tumor,
respectively. LCK (log10 cell kill) is calculated using the following formula: (T-C)/3 32xDT
where T - C are the mean time (in days) required for treated (T) and control {C) tumors,
respectively, to reach a determined volume, and DT is the doubling time of control tumors. CR is
defined as disappearance of the tumor lasting at least 10 days after the end of treatments The
effect of the combination of 7-t-butoxyiminomethylcamptothecin and the different agents is
evaluated according to the method of Romanelli et al. (1998) Cancer Chemother. Pharmacol
41, 385-390. An R index of 1 (additive effect) or lower indicates the absence of synergism.
Synergism is defined as any value of R greater than unity. R was calculated from expected and
observed T/C% values.

MCF-7 estrogen-dependent breast carcinoma: 7-t-butoxyiminornethylcamptethecin delivered
p.0. according to the schedule qdx5 at 0.28 mg/kg (MTD) shows a potent antitumor activity (TVI
= 70%) with 1 out of 8 mice without tumor lesion 32 days after the last treatment. On the same
tumor model, docetaxel at the MTD of 20 mg/kg, i.p. q4dx2, shows a comparable antitumor
activity to that of 7-t-butoxyiminomethylcamptothecin (TVI = 73%) and CR = 1/8. When 7-t-
"butoxyiminomethylcamptothecin is combined with docetaxel, both at their MTD, a strong toxicity
is observed (7/8 mice died), whereas at their suboptimal doses (0.19+13.3 mg/kg) a synergistic
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2. 7-t-butoxyi m nonethyl canptotheci N 0.28 ng/10 m/kg and 0.19 ng/10 m/kg
p.o. (gdx5/w, days 3-7) 3. Docetaxel 20 ng/10 m/kg and 13.3.ng/10 nl/kg

. p. g4dx 7) 4. Conbination groups PCT/US2005/044993
7-1-but oxéiomﬂ)%/ﬁr%s? 0yI canpt ot heci n + docet axel : 0.28+20, 0.28+13.3, 0.19+20;
0.19+13.3. 7 mce/group are treated 3 days after tunor injection with the

ot e 4057w WA ERRTHAS R RA GG e RobcPhnt Bl o o

3, 10) Bblhélét&wsponsnsostate carcinoma cells are inoculated (3x106) s.c. into
the right flank of rrale mce. 8 mce/group are treated 14 days after t unor

t with t 1,V L 0657 .
e s ailtiel b8t AR RN EAl 3Pine a0 98 Rpprtihation,
and. 0. 1wtﬁg¥o&6tané|/[3m ppqe-4dx20rpb§5/gmnsm¢5-7lﬁurﬁ§r) biashieget axel 20 mg/ 10 m / kg
and 13. 3- ng/ 10 m/k ..p. (q4dx2, days 14- 18) 4. Conbi nation groups

7-1-but m nome Ica t heci pcet a » 0.19+ 0.25+13.3. 8
m'ce/-grgﬁ are al. SFH(E‘Q 14 d;@@l“g’f.ter t 2r inj eg:f\”({‘h wi t h“¢Re fol I owi ng
drugs: 1. 7-t-butoxyim nomethyl canptothecin 0.17 ng/10 m/kg, p.o. -
(gdx5/vvx3w, days '14-18, 21- 25,28-32) 2.. Docetaxel 20 ng/10 m/kg, i.p.,
(q7dx3, days 14, 21, 28). - 3. Conbination groups:

7-t - but gxyi m nomet hy| canpt ot heci + docet aXﬁé 0.17+20 DATA AA@#YSI S Al
raw dat &' are reco on appr.opri te forns und in nzﬂrbered regPsters,
stored and processed by a conputer system The formula TV (nmmB) = |l ength
(m x wdth (nm ®.4dl2 is used, qghere the 2ygdth and ghe | engthi/gre the
short est and t he Iongest di aneters of each tunmor, respectively. LCK (l0g10
cell kill) is calg ted usmgthefollovvln forrrula (T-C/3.32 x' DT where
T- C arBe t-he rrear?létqarre (in days) required 1?%r treateQJI (T) ‘and ¥8ntrol {O
tunors, respectively, to reach a determ ned volune, and DT is the doubling

time of‘g;ont rol twgors. CR s 7 0/8 73 1/8
BYA . 13.3+o.1-9” 12 3/8. 98 "5/8
BiA 20+0.19 is ._ 3/8 %6 2/8
B+A 1831028 . 14  .2/8‘ % 2/8
BA 204028 " 31 718 ;- 18

Treatment starts 6 days after the tumor injection."Body weight loss % induced by drug
treatment. 2Dead/treated mice. *Tumor volume inhibition % in treated over control tumors. ‘L:CK
= Iog10 cell kill. °CR = complete response. DT = 18.9 days. R = 7.5{0:28+13.3); R=9.5
(019+13.3; R =13 (o.19+20). |

A2780/DDP platlnum -resistant ovarian carcinoma: 7-t-butoxy|mmomethylcamptothecm at the
approxnmate maximum tolefated dose of 0.28 mg/kg (qu5/w) is slightly efficacious (TVI = 46%).
Docetaxel (20 mg/kg, i.p., q4dx2) at the MTD shows a comparable antitumor effect to that of 7--
butoxyiminomethylcamptothecin. The effect of the combination of 7-t-
butoxyiminomethylcamptothecin with docetaxel is additive on this tumor model.

. Antitumor activity of 7-t-butoxyiminomethylcamptothecin [A] (p.o., qdx5/w, +3) in combination
with docetaxel [B] (i.p., q4dx2, +3) against A2780/DDP platinum-resistant ovarian-carcinoma
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defined as di sappearance of the tunor |asting at |east 10 days after the end
of treat ments The effect of the conbination of

7-t - but oxy gyyl canpt ot hecin and the different age at ed
accordi ng to tﬁ ?ret hod of Romanelli et at. (1998) Canceri)trc'z‘r&sa005%\4@95’I
Pharmacol . 41, 385-390. An R index of 1 (add| tive effect) or |ower

i ndi cat t he abs nce of yner gi - ismis bned a y val ue of
R great @F”gt han unﬁf’?e"lﬁ cal cH%%d fro ﬂ’teégpect ed Tgﬁi obseﬁ'&g{} T/ C%

val ues. - MCF-7 estrogen- dependent br east -carci nona: '

7-t - but oxylt m nomet hyl canpt ot hecin, del i vered p.o. accordl ng to the schedul e
gqdx5 at . 0.28 ng/k MID) ‘shows a potent antitunor actjivity (TVI 70% vmth
1 out of* 8 nmice v\ﬂt1 out tumor ledion 32 dat%s after tM@ Iast tr@a‘t%nt

the sane tunor nodél, docetaxel at the MID of 20 ny/kg, i.p. g4dx2, shows-a
conparapl e antitugmg activity tq t,ha.t of . ofg t - but oxw’arn'ncirret hyj.gznpt ot heci n
(TVI = 73% and CR = 1/8. Wen 7-t- "butoxyin nonmet hyl canptothecin is

conbi ned with docetaxel, both at their MID,_,a strong _toxicity is observed
(7/8 ni Be di ed), \'}\?r@reas at thei®8 subopt i mQ(e doses (C7 19+13. 3 rﬂ;‘?skg) a
synergistic -23 WO 2006/ 065780 PCT/ U82005/ 044993 interaction (R = 9.5) was
found ig-terns of ggncrease in tumgr vol unegyghi bitiomzand in nHEer of

conpl ete responses. Antitunor activity of 7-t-butoxyim nomethyl canpt ot hecin
[Al (p.o. gdx5/w +r?ré in conmbination wth docetaxel [B] (i.p g3- 4dx2,

+6) agaPmlt MCF- 718841 %r east cd2 Drug D098 (ny/ kg) BW% ToxBERN 9B . CR A
0.289.1/8701/8 A0.19102/8811/8 B13.3 . 41/801/8 B20 7 0/8
73 1 /8p+R+A 13. 336439912 3/8.. 9845/ 8 B+A ,’eﬁ)+0 19 1%33/'8 96 2/31g B+A

13. 3+0. 28 14 2/8 96 2/8 B+A 20+0.28 31 7/8 / 1 /8 Treatnment starts 6 days
after. the tunor bectl on.' Body weight loss %induced by drug treatment.

2Dead/ t B¢t ed mi cé 328380r vol und3inhibiti O %in trddted over Bt rol
tumors. 4 LCK = 10910 cell kill. 6CR = conplete response. DT = 18.9 days. R =

7. 5{ 0288} 4. 3):. R 30£0.58 19 08 65 0.71

Treatment starts 3 days after the tumor injection. 1Bcidy weight loss % in_duced by drug
treatment. Dead/treated mice. *Tumor volume inhibition % in treated over control tumors. 4I.'CK

=1og10 cell kill. DT = 1.7 days. R = 1.06 (13. 3+0 19) 0.48 (20+0 19); 1 .09{(13.3+0 28) 0.88
(20+0 28).

NCI-H460 NSCLC: 7-t-butoxyiminomethylcamptothecin (0.28 mg/kg, p.0., qdx5) reveals a
stronger antitumor effect (TVI = 94%) compared with docetaxel {20 mg/kg, i.p. q4dx2) (TVI =
63% and 1 eut of 8 mic.e with complete response 10 days'after the last treatment) The
interaction of 7-t-butoxy|mmomethylcamptothecm with docetaxel is additive or synerglstlc ‘
depending on the dose regiment.

Antitumor activity of 7-t-butoxyiminomethylcamptothecin [A] (p.o., qdx5/w, +3) in combination
with docetaxel [B] (i.p., g4dx2, +3) against NCI-H460 non-small cell lung carcinoma

Drug ~ Dose(mgrkg) BWL%' — Tox? TVI%®  CR* -LCK®
A 019 8 o8 79 18 114
A 0.28 16 1/8 94 08 145
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(0.19+13.3); R =1.3 (0.19+20). A2780/DDP pl ati numresistant ovarian

carci noma: 7-t-butoxyi m nonet hyl canptothecin at the approxi mate maxi num

tol erated 28 rrg/kg {gdx5/w) is slightly effic liogz 4690 .
Docet axel “?52)%)%6 ‘%Zg’ , g4dx2) at the MID shows a co?rfb%?ggiogggég??tumr
effect to that of 7- t- but oxyi m nonet hyl canpt ot hecin. The effect of the
conbi natj on of 7-tg- :Put oxyi m nonef hyl canpt g Qem n wth docet axeb dditive
on this8unor noddP:® Antitumor activi ty of t - but oxyT m nomet hy /@anp #ihecin
[Al] (p.o., gdx5/w, +3) in conmbination: with docetaxel [B] (I.p., g4dx2, +3)
agai nst gA2780/ DDP 20l ati num r esi stant ovari gjgcarci nongd -24- . ’V)® 0.72
2006/ 065780 PCT/ US2005/ 044993 Drug Dose(ng/ kg) BW.% Tox2. TVI%3 LCK4 A
0.19 1 8 35 0.18 0870/84602383380/7009 20,17 0/8
43 0. 18 BB:A 13. 34@@9&% 0/8 43%. 62 BraUB0. 10 140/ 8 23 09Bs b%

13. 3+0.28 13 0/8 54 0-,62 - B+A 20+0.28 19 0/8 65 0.71 Treatnment starts 3
days aftgya t he tfurmq.oh'gj ection. 'dgody wei ghg/gl oss % iggluced by @gug 1.87
treatnment. 2Dead/treated m ce. 3Tunor volune inhibition %in treated over
control tunors:4 Hgg- | 0g10 ceII |II DT = 1.7 days,_ R = 1.06,(13. 3+0 19);

0.48 (26%d 19); +0i28 3.40. 28) ;1 (2d¥8 28) . X5 1160 NSl

7-t-but oxyi m nonmet-hyl canpt ot heci n (0. 28 mg/ kg, p.o., Qqdx5) reveals a
strongermgsgnt i t unorgpebfogct (TVI = {B1% conpag/gd with dgget axel {§R nuilsy.

i.p. g4dx2) (TVI = 63%and 1 out of 8 mce with conplete response 10 days
after the |ast treatrrent) The,lnteractlon of : ,
7-t-butae q ) neraistic

dependi ngon the doseregl rrent Antl tum)r actl vity o -

7-t-but A I tthe lidbction, B TV X tion
Wit docel kel 1B dﬁ%'mm;dﬁ“'ﬁb:ﬁ% B oy s wEindCed BEN
i/

car ci norf&atney. - eBQé@@ VCF'HW intybitign ¥rin tregtes! over control tumors. CA=
complete response after the last treatment. LCK = log10 cell kill. DT = =2.9days.R=15

(13.3+0.19); 1.3 (20+0.19); 1.15 (13.3+0.28); 0.44 (20+0.28).

DU145 prostate carcinoma: 7-t-butoxyiminomethylcamptothecin at the abproximate maximum
tolefated dose of 0.25 mg/kg (qu5/w) shows an activity comparable to that found with the MTD
- of docetaxel delivered i.p. at 20 mg/kg, q4dx2 (TVI was 53%). The combination of the
suboptimalvdoses of docetaxel with 7-t-butbxyiminom_ethylcamptothecin (13.3 and 0.19 mg/kg)
produces a synérgistic interaction. When 7-t-butoxyiminomethylcamptothecin is given for 3
. weeks at the suboptimal dose of 0.17 mg/kg in combination with docetaxel at 20 mg/kg, i.p.

. (q7dx3), it produces a synergistic effect on tumor growth in terms of complete responses (3/8)

and increase in LCK. | '

Antitumor activity of 7-t-butoxyiminomethylcamptothecin {A] {p.o0., qdx5/w, +14) in-combination
with docetaxel [B] (i.p., q4dx2, +14) against DU145 prostate carcinoma '

Drug | Dpse(mg/kg) COBWL%'  Tox VIS CR* LCK®
A 019 4 o8 25 o8 028
A - 0.25 8 o8 53 0/8 028
B 133 0 08 23 0/8 0.8
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A0.19 80/8 79 1/8 1.14 A 0.28 16 1 /8 94 . 0/8 1.45 -25 WO 2006/ 065780
PCTI US2005/ 044993 B 13.3 2 0/8 4 0/8 0.21 B 20 7 0/8 63 1 /8 0.72 B+A
13.3+0.19.8.0 0/8 1.87 B+A 20+0.19 9 0/8 94 0/8 1, +0. 28 16
0/8 95 .1‘7’%2946%6%% 20+0.28 18 0/8 95 0/8 1.87 Treat rré’%t%/llss?gorg{(%@%f)days
after the tumor injection. 'Body weight |0Ss % induced by drug treéatnent.
2Dead/treated mice. 3Tunor volume inhibition %in treated over control
tumors.B4CR = cof®l ete responseBafter theOBst treabfent. 8 | &6 cel |
kill. DT = 2.9 days R =1.5 (13.3+0.19); .1.3 (20+0.19); 1. 15 (13 3+0. 28) ;
0.44 (2 28) ostate cagrci nona: but oxyi-zgi nonet hyl nptgggreci n
at the gggrom m%éﬁgﬁgum t ol ergat ed dosebz)gf 0. 25 ng7/mkg (qu5°\?$ shovdvs.l an
activity conparable to that found with the M D of docetaxel delivered i.p.
at 20 néﬂkg, q4dx?3.8¥¥R5was 539 11The conbOation of 66he subo® mal0-6foses
of docetaxel wi th 7-t-butoxyin nomet hyl canptothecin (13.3 ‘and 0.19 ng/kg)
produces a synergistic interaction. Wen 7-t-butoxyi m nonet hyl canpt ot hecin
is givem Tor 3 Weeks at The suboptinal dosSe of 0. I7 Mg/ Kg i n conbimnarion

wi th docetaxel at 20 . (g7dx3), it produces a synergistic effect
on t unofregioentistaris 1t4edays agtertt\ertwmet @Jacb@’poB@@SWQIQhUPSS %rindugegiiayadiug i n LCK.

s Mg s b v

pr ost at eornpletei respansBrafigr lbeﬂaas(tmrgbt{'@nt = [BgxQ caMKilaDTRAOI7CHdyYs. R=01.92 4 0/ 8
25 0/ 8 0 30/8 028 B13.3 0 0/8 23 0/8 0.28 -26 WO
2006/ oa@?%opéhlé‘géﬁ%%ﬁ%%gs B 20 & 0/8 68 0/8 0.65 T

EXAMPLE 3: Combination of 7- t-butoxvlmmomethvlcamptothecnn and Pacl I

IN VIVO EXPERIMENTAL PROCEDUHES
Test éystem: Eémale CD1 nu/nu mice for tumor models were used.
Number of animals: 176 (88 for each tumor model)

NCI-H460 human lung carcinoma from in vitro cell cultures are injected s.c. using 3x106
cells/100 pl/mouse into the right flank of CD1 nude mice. Mice are treated with 3 intravenously
doses of paclitaxel at days 3, 10, 17 after tumor injection. 7—t-butoxyiminomethy'lcémptothecin is
administered by oral route for 3 cycles (qu5/w) sfarting 3 days after the tumor implanfation. In
other groups of mice 7-t-butoxyiminomethylcamptothecin is given p.o. in combination with

- pac'litaxel by using the same schedule. Treatments in NCI-H460 tumor modzl are performed in
the following groups of 8 mice each: | | |

1. Vehicle
2. 50 mg/5 mikg, iv. of paclitaxel (3, 10, 17)
3. 33.3 mg/15 mlkg, iv. of paclitaxel (3, 10, 17)
4, 25 mg/15 mlkg, |v of paclitaxel (3, 10, 17)
5. 7-t-butoxyiminomethylcamptothecin 0.25 mg/1O mi/kg, p.o. (3-7), (10-14), (17-21)
" 6. 7-t-butoxyiminomethylcamptothecin 0.125 mg/10 mI/kg,l p.0.{3-7), (10-14), '(17-21)
7. 7-t-butoxyiminomethylcamptothecin 0.08 mg/10 ml/kg, p.0. (3-7), (10-14), (17-21)
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B+A 13.3+0.19 9 0/8 70 0/8 0:65 B+A 13.3+0.25 11 0/8 66 0/8 0.65 Treatnent
starts 14 days after the tunor injection. 'Body weight |oss %induced by
drug tre ad/treated mce. 'Tunor volume inhi bpbrRR2GEHI9ST €L €
over cont 3%&%@8%?& A4CR = conpl ete response after the ng@@treat ment. 5LCK
= logl O cell kill. DT = 10.7 days. f3 =1.92 (13.3+0.19); 1.06 (13.3+0.25).

EXAMPLE 3: Copbi nhat | of 7-t-butgoxyinmn thyl c heci n and Pacl it axel
IN VI VO EX&ERE%WS&EWWQ"‘PBH%M@E?H'" M‘T@% 1 nu/nu mice for tunor
nodel s were used. Number of animals: 176 (88 for each tunor nodel) NC -HA460
hunman | ung go; dpadireh 7L Bbkyimiohiethylahiptathiédin (353£0.68)i nj ected s.c. using
3x106. cells/100 pl/nouse into the right flank of CD1 nude mce. Mce are
treated with 3 intravenously  doses of paclitaxel at days 3, 10, 17 after
tunor injed Bﬁql'ta??eft7bh?l59’§ﬁ'{'ﬁinﬁﬂ\?glmﬁ‘é‘éw Jaess ?ér’d‘lon&% adni ni stered by oral
route for. 3 cycles (qdx5/w) starting 3 days after the tunmor inplantation. In
ot her groupg, phcliaxef 74+ butBifidnohistiyaRipothéampsiougyi n is given p.o. in
conbination wth paclitaxel by using the same schedule. Treatnents in

NCl - H460_tunor nodel are -perfornmed in the foll ow n? r8roups of 8 mce each:
1. Vehi cle eyalualg thgantBumpy agfivity ol drugs O%Bﬁﬂ“?ﬂﬁ@gf@@,' yrpor vpﬁ)me 5. evalyategyi 5

m/ kg, i | : : i /1 ' f- machi t axel
(s %o, ' Tps@inafeatiior (metlrs vitha vnicf 2alfi ! refoniflls Ty fmpl~ Rt ¢ 2
(3-7), (fom)xpidth (mmpal2 is @:sed,-whqsai/hwlri aishiae fgnathhans:tbe sbertest encgt!@ lergest

Mk ! . : ’ :
0. 08 gy F5meters §f eachdimbrasgebiydh o tufichs QREXLRGPOSE A REETRRO G,
PCT/ US20the/anirmals are sacrifioed by esrwicaldislodationxyi mi nonet hyl canpt ot heci n

{33. 3+0. 125) 9.. Paclitaxel +7-t-but oxyi m nonet hyl canpt ot heci n (33. 3+0. 08)

10. Pacl j tsBUt OXYi- M nonet hyl canpt ot heci'n (25+0.125) 11.
Pacl i taxQ?‘%‘%hﬁdSlg '

butoxyi m nonet hyl canpt ot heci n (25+0. 08) To eval uate the‘
antitunmor activity of drugs on human xenografts, tunmor volunme is eval uated
by All raw data are recorded on appropriate forms bound in numbered registers, stored and

processéd by a computer system. The formula TV (mm3) = length {mm) x width (mm)2 )2 is
used, where the width and the length are the shortest énd the longest diameters of each tumor,
resp’ectiveiy. LCK (log10‘ cell kill) is calculated using thé following formula: (T-C)/3.32 x DT |
where T - C are the mean time (in days) required for treated (T) and control (C) tumors,
respectively, to reach a determined volume, and DT is the doubling time of control tumors. CR is

. defined as disappearance of the tumor lasting at least 10 days after the end of treatments. The
effect of the combination of 7-t-butoxyiminomethylcamptothecin and the different agents is
evaluated acéordihg to the method of Romanelli et al. (1998). An R index of 1 (additive effect) 6r

' loWer indicateé the absence of synergism. Synergism is defined as any value of R greater than |
unity. R is calculated from expected and observed T/C% values. |

-NCI-H460 tumor model: at the tolerated dose of paclitaxe! of 50 mg/kg, i.v. administered
according to the schedule q7dx3, starting 3 days after tumor inoculum, is able to induce a
reduction of tumor growth (T/C%=38.6), with a Iow mean weight loss of 6%. The other two low

_doses of 33.3 mg/kg and 25 mg/kg, which are 2/3 of MTD and 1/2 of MTD, respectively, given
V. according to the same schedule, are effective too. The T/C% evaluated are 36.8 and 55.2,
respéctively. The NCI-H460 tumor is very responsive to 7-t-butoxyiminomethylcamptothecin
alone, sincé both the doses of 0.25 mg/kg and 0.125 mg/kg, administered for 5 days for 3
cycles, reduce the tumor volume of about 99% and 90%, respectively (T/C% were 1.5 and 9.9).
These doses did not produce toxicity-related deaths (0 out of 8 mice) or reduction-of body
weight. A minor dose of 7-t-butoxyiminomethylcamptothecin (0.08 mg/kg), given according to
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measuring biweekly tunor dianmeters with a Vernier caliper. The fornula TV
{mmB) ={length (MM x width (mm2]/2 is used, where the width and the
length arg W% ptest and the longest diameters of epghnisdsiBlos4993
respectlve?y en tunors of mce achieved a volune of about 2 g, the
animals are sacrificed by cervical dislocation. DATA ANALYSIS Al raw data

o o oo iheRinBRRE R EHEY TR URIC R AL ifer ERBlRE) S B Ehck ol s it
I( %25% ¢éinbised (0525 mylkgroe 7Ithﬂtowymh|dmmetdylt:dnaptlomtdnmf$8 3be25 t'ngmgaat and t he

cal cul aPH %gg ﬁbgfﬁ%bﬁgf?'b&ﬁ%gﬁﬁ?'r esg?c'%éf\-%% @C@&R%ﬁg@e' i "@tare t he

mean ti gghidved byalys émgleougehﬁwl-tibgfoxymedr@ah@:émaeﬂwe@mrthéﬁhy (C% weRY 32 and
respectlvely, to . reach a determ ned vol une, and is the doubling tine of

cont r ol 26%}oWith Ridexyalugsrof A dangd:2.di 1eapasielunthesstreatiaents disknat indupe ipxipity
east 1) HRSNES bfoobAPH Pl bNUAEY ulinrdidAghy imblimesaBioRat  on of

7-t-but oxyi m nomet h anpt ot heci n and er ent gd(aents I's eval uated
accor di mg/kg bmthmmprs@bomimﬂmﬁ%m paCétangl(% BE0dP6 makg R )trestuasfR index

(addi ti | ower indicates the absence of synergism Synergismis
defi nedvﬁg&fa(&elcé/éﬁ]ﬁg.lof R greater than unity. Ris calculated from expected
and observed T/ C% val ues: NCI-HA60 tunor nodel : at the tol erated dose of
pacl i t aRelitumpr adivitypkiyl- butowyiminbmaethylcampiathesio (A} ¢p- 0g qdxb/whe3)de kenbinatiarv dx 3,

startin t ' ' i nduce a' reduction of

t unor g‘?o@ﬁ@%ﬁ@g ,,ﬁ@é.iﬁ%@ﬁ{n@%ﬁﬁéﬂéjgg&% | oss of 6% The other two
| ow doses of 33.3 ng/kg and 25 ngy/ kg whi ch are 2/ 3 of MTD and 1/ 2 of MID,
respect Dwg y, gi vease(nglkg)accor dBM‘d.% t heTosfre schediC®%® are #fective too.
The T/ C% eval uated are 36.8 and 55.2, respectively. The NCI -H460 tunor is
‘very responsive to 7-t-butoxyim norret hyl canpt ot hecin al one, since both the
doses of— 025 mgrkgand— o0 t25 g kg —adm i stered—for—5—days—for—3——Tyctl es,
reduce the tunor vol ume of about 99% and 90% respectively (T/C%were 1.5
‘and 9.9A. These @@Ses did not pOoduce toxDM ty-rel atldd deaths (0 out of 8
mce) or reductlon of body weight. A mnor dose of

7-t-but gxyi m nong %%canpt ot hecip (0.08 rrg gi ve@%accordl ng to -28 WO
2006/ 065780 PCT/ 5/ 044993 the sane sc edul e, is“étfective (T/C¥%59. 5%.
When suboptimal doses of each drug are conbined (0.125 ng/kg of 7-t

but oxyi Al nonet hyl @.88pt ot hecin an@ 33.3 or BB ng/ kg ob9.5paclitaxel), the
combi nation groups achieve a tunor growth inhibition higher than with that

B 50 6 o7 38.6

B 333 R o8 368

B 25 1. o8 552

B+A 33340125 3 8 22 16
B+A 2540125 e o7 25 22
B+A 3331008 2 0/8 20.9 1.3

B+A 25+0.08 3 o7 157 2.1

'Body wenght loss % lnduced by drug treatment. 2Dead/treated mice. *TW in treated mlce/TW in
control mice x 100.

EXAMPLE 4: Combination of 7-t-butoxyiminomethylcamgtbtheci'n_ and Carboplatin
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achi eved by the single-agent 7-t-butoxyimnonethyl canptothecin therapy (T/C%
were 2.2 and 2.59%, with Rindex values of 1.6 and 2.2, respectively. These
tr eat ment i hnduce toxicity in mce. Al so the coppirRabigRfdsfbs a | oner
dose of 7-%?’85@{6&%%/"}8% nonet hyl canpt ot hecin (0..08 ng/kg) \?v?th t¢1e t wo

subopti mal doses of paclitaxel (33.3 and 25 ng/kg, i.v) produce R index

val ues o : Ant | ' kvity of

7-1-but o%\l’%éhgggFﬁWf%’éﬁ E{F%QBF‘E (p.o., gdx5/w, +3) in conbination
with paclitaxel [B] (i.v,, q7dx3, +3) against NCl -H460. NSCLC Drug

Dose( ny/ Rept siEenn Famald D h@/nBR mide for Amér Moédkeld afe usddD. 125 0 0/8 9.9 A 0.08
0 0/8 59.5 B506.0/7 38.6 B 33.3 20/8 36.8 B25 1 0/8 55.2 B+A
33.3+0.125 3 é /8 Zgjedg ?+A 2;+0. 125 6 Q7 2.5 2.2 B+A 33.3+0.08 2 0/8
20. 9 1. 3NUBber FRNENE § forggch mar mogllyy \ei ght | oss % nduced by drug
treatment. 2Dead/treated mce. 3TWin treated mce/ TWin control mce x 100.
E>2<S\N\I7\:!_)E2§2076/ 065?@a m?c#%@?&%\;agﬂ@a? l N, VI %/tC()Ia/)l Q%Eﬁl VENT Lédindlﬁ‘élri Rggﬁ"kl)'bﬁ:i "
- ' . 3 ! €s
system [EERE 'é“féag "HEﬁ/WQUHia&"et’?%Jﬁg ?’Lﬁ%ﬁ affgidumer uyeetion @@h%\WQW%i mal s:
176 (88 for each tunor nodel) A2780/DDP human pl ati num ovari an carci nona

cells (2x1Q6)veatiglel npl anted in the right flank of - female mce. 8 m ce/group
are treated 3 days after tunor injection with the follow hg drugs. 1.

Vehicl e 2. 7-t-butoxyim nonet hyl canpt othecin 0.28 ng/10 m/kg and O. 19 ng/ 10
m /kg p:o. 2, (awgmlyrwget@qg%ptothecm 0.28 mg/10 mi/kg and 0.19 mg/10CJ ml/kg p.o.
 (qdx5/w, days 3-7)

]

3. Carboplatin 50 mg/10 mi/kg and 33.3 mg/10 mikkg, i.p. (q4dx2, days 3, 7)

4. ‘Combinaﬁoh groups 7-t-butoxyiminomethylcamptothecin + carbdplatin: 0.28+50,
- 0.28+33.3, 0.19+50, 0.19+33.3.

A2780 ovarian carcinoma cells (2x106) are implanted s.c. in the right flank 6f female mice. 7-8
mice/group are treated 3 days after tumor injection with the following drugs.

1. . Vehicle

2. 7-t-buto>_<yirhinomethylcamptothecin 0.28 mg/10 ml/kg and 0.19 mg/10 ml/kg, p.o.
~ (qdx5/w, days 3-7)

3. Carboplatin 50 mg/10 ml/kg and 33.3 mg/10 mi/kg, i.p. (q4dx2, days 3, 7)

4. Combination groups: 7-t-butoxyiminomethylcamptothecin + carboplatin:0.28+50,
0.28+33.3, 0.19+50, 0.19+33.3..

5. 7-T—butoxyiminomethylcamptothecin 0.19 mg/10 mi/kg, p.o. (qdx5/wx2w, 'days 3-7, 10-
14). o

6. Carboplatin 50 mg/10 mi/kg, i.p. (q7dx2, days 3, 10).
7. Combination groups: 7-t-butoxyiminomethylcamptothecin + carboplatin 0.19+50.

NCI-H460 human non-small cell lung carcinoma cells (3x106) are implanted in the right flank of
female mice. 8 mice/group are treated 3 days after tumor injection with the following drugs:
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3. Carboplatin 50 ng/10 m/kg and 33.3 ng/10 m/kg, i.p. (q4dx2, days 3, 7)
4. Conbi nat i on groups 7-t-butoxyi m nonmet hyl canpt ot hecin + carbopl atin:

0. 28+50, ‘ﬁ,g.,s’ﬁ 0.19+50, 0.19+33.3. A2780 ovarian Gaigy$0i8u4seB! s
(2x106) are Implanted s.c. in the right flank of female mce. 7-8 ‘
mce/group are treated 3 days after tunor 'injection with the follow ng -
drugs. 1. Ve{} ﬁ' R 2 7 t - but oxyi m nonet hyI canptothecin 0.28 ng/ 10 m/kg and
0.19 ny/ 10 m'FP 8 (gdx5/w, days 3-7) 3. Carboplatin 50 ng/10 m/kg and
33.3 ng/ 10 n1/kg, i.p. (gq4dx2, days 3, 7) -4. Conbi nation groups: -

7-t - but oxya. Wﬂ@m&bdyvﬁmmhqlcbmptcmeclm@.%mg/w mitk@an@ 8:4'950g/10 l/RG p3B . 3,

0..19+50, 0.1 T- but oxyi m nonet hyl canpt ot hecin 0.19 ng/ 10 m/ kg
p. o. (gdx5/mmg/“8$ §7; 10- 14). 6. Carboplatin 50 ng/ 10 m/kg, i.p.

(g7dx2, days 3, ’ 10). 7. Conbi nat i on gr oups:

7- 1 - but ox\3, MCarBplaii| S0 OtriAgiand B3cBmyal mikighi.p. (§9chB) days\&i 7 H460 human
non-small cell lung carcinoma cells (3x106) are inplanted in the right flank

of female nmce, .8 mce/lqgro e treat d3d after tunor injegkion wth
Che f ol I ovlnbombiLon SEytery SoBlsRiutais inicorRopaaerseepitn: OBRER o o
7-1-but oxyi rrorzgmssbybqgm,qﬁga,@grg 0.28 ng/10 m/kg and 0.19 ng/ 1.0 m/kg
p.o. (gdx5/w, days 7) 3.' Car boplatin 50 ng/10 m/kg and 33.3 ng/ 10 m /kg,

i.p. (94dx2, days Conbi nat i on
7 but Ssuaruhernpis splesl G et Bt apFon Mo foloping dugs 33, 3,

0. 19+50, 0.19+33.3. 7 mice/group are also treated 3-days after tunor

I nj ection I 1n
0715 ] 10" L e o e 3 PRt P 6. oy 10

m/kg, i.p. {#7dx2, days 3, 10) In .all the conbination groups, the drug were
adninistered 1 h before 7-t but oxyi.m i nonet hyl canpt ot hecin. '

2. Carboplatin 50 mg/10 mi/kg, i.p. (q7dx2, days 3, 10)

In all the combination groups, the drug were administered 1 h before 7+ |
butoxyiminomethylcamptothecin.

To e'vaan_te the antitumor activity of drugs on human xenografts, tumor volume is evaluated by-
'measuring biweekly tumor diaméteré with a Vernier caliper. The formula TV (t"ﬂm3) ={length
(mm) x width (mm)2]/2 is used, where the width ahd the length are the shortest and the longest
diameters of each tumor, respectively. When tumors of mice achieve a volume of about 2 g, the
animals are sacrificed by cervncal dislocation.

DATA ANALYSIS

All raw data'are recorded on appropriate forms bound in numbered registers, storéd and |
processed by a computer system. The formula TV (mm3) = length (mm) X width (mm)2 }/2 is
used, where the width and the length are the shortest and the longest diameters of each tumor,
| respectively. LCK (log10 cell kill) is calculated using the following formula: (T-C)/3.32 x DT '
where T — C are the mean time (ih days) required for.treéted (T) and control {C) tumors,
respectively, to reach a determined volume, and DT is the doubling time of control tumors. CR is
defined as disappearancé of the tumor lasting at least 10 days after the end of treatments. The
effect of the combihation of 7-t-butoxyiminomethylcamptothecin and the different'agents is
evaluated according to the method of Romanelli et al. (1998). An R index of 1 (additive effect) or
*_lower indicates the absence of synergism. Synergism is defined as any value of R greater than
unity. R is calculated from expected and observed T/C% values. |
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To evaluate the antitunor activity of drugs on human xenografts, tunor
volune is evaluated by measuring biweekly tunor dianmeters with a Vernier
caliper. The 663{?@3'7'8@ TV (m8) =[length (MM Xx width (mMmpet/R2des0sees, where
the width angl the length are the shortest and the |ongest dianmeters of each
tunmor, respectively. Wien tunors of mce achieve a volunme of about 2 g, the
ani mal s 55158 blabifGe-rR¥e e i oReAL TAANALYSI S All raw data
are reco&a@g on Q%"&ﬁ@fﬂﬂ?ﬁﬁ%ﬁ%\ﬁ@hggtcﬁ{ n #&ﬁgleorla;é\her@gi sters, stored and

pr ocess esttwyiminomethyicampsothé cimrat fhb @ppoximdte meExinjumB9leratéddagelof QB mg/kgd dt h

2 1125 - .th i dt,Re he | h t he d the
ongest @R EXI0y iyl <Pl e b A el AT BB s
cal cul at @fbasating50 htg/ﬁg}li.bq\dgd%m)f(myhﬂBng(Wq_@ 7$gaﬂ>xyi{r{iﬁ'?mectg‘|¢fanﬂtotheanase t he
mean tine (i.n days equlre r. treated.(T). and contyo unors,
respect i@%efﬁxné%{bﬂaﬁﬁﬂéné‘ﬁit%éo @mem%',c)'ﬁtﬁ@cﬁ?"% OURA% doubling time of
control tunors. -CR is  defined as di sappearance of the tunor |asting at
| east - 10agtAMRoRddtiGty dfivet-Biex@hinohrrityloaRipethddif [Ale{d.€ s gdx@iw] +8) it evrbiRaidron of

7-1-but oxyi m nonmet hyl canpt ot hecin and the different agents is . eval yated

e cor di i CArbORBALEN O b B e oA PSS THOIDIOR Sl AR SRanh aiag earcnoma
(additive effect) or |ower indicates the absence of synergism Synergismis
def i ned pggany- val pigsedingfRodr eat er piViss?  unito® R i s caypy? at ed Logm expect ed
and observed T/ C% val ues. -31 WD 2006/ 065780 PCT/ US2005/ 044993 A2780/ DDP

pl ati numreési stant ovarian carci noma tunor nodel: 7-t- ‘
but oxyi ri-reret-hy s hpt-ot-hacia—a ha  annr oxd—aad-e a0 at-ad
0.28 ng/ kg (qdx5/w) is slightly efficacious (TVI = 46% and showed a
conpar abhe acti-vitgyqdo that of caqrbopl ating@gs0 ny/ kgasi.p., g4gxd) (TVI =
34% . When 7-t-butoxyi m nonmet hyl canptothecin is conbined with carboplatin,
an additive to synergistic interaction is found. Antitunpr activity of
7-1-but o&yi m nomat(Pr? canpt ot heci n7[A] (p.o. 9/Bgdx5/ w, 4@) in conBiddati on.

wi th carboplatin [B] (i.p., g4dx2, +3) against A2780/ DDP pl ati numresi st ant
ovarian garci noma gdrug. Dcse(ng/ kg) BW.% Tgg2 TVI¥B oCC A 0.49 1 0/8 . 35
0.18 A 0.28 7 0/8 46 0.23 B33 40/800 B506 0/8340.26 4

B - 50 6 0/8 34 0.26
B+A 33+0.19 8 o8 28 . 039
B+A 50+0.19 8 os a0 039
B+A 33+0.28 BT 0/8 60 057
BA 50+0.28 21 08 62 0.80

' Treatment starts 3 days after the tumor injection. 'Body weight loss % induced by drug
treatment. 2Dead/treated mice. *Tumor volume inhibition % in treated over-control tumors. L CK'
~=1og10 cell kill. DT=1.7 days. R=0.9 (33+0.19); 0.71 (50+0.19); 1.35 (33+0.28); 0.94
(50+0.28). " - |

A2780 ovarian carcinoma tumor model: 7-t-butoxyiminomethylcamptothecin at the MTD of 0.28
mg/kg shows a potent antitumor activity in terms of tumor volume inhibition (TVI = 100%),-CR =
8/8 and LCK >2. When it is combined with carboplatin at the suboptimal dose of 33.3 mg/kg, |
i.p., g4dx2, an increa'se of LCK is observed, suggesting a major persistence of the éffect in the
inhibition of tumor growth after the end of the treatment. A similar result is obtained when 7-t-
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B+A 33+0.19 8 0/8 28 0.39 B+A 50+0.19 18 0/8 40 0.39 B+A 33+0.28 10 0/8 60
0.57 B+A 50+0.28 21 0/8 62 0.80 Treatnent starts 3 days after the tunor.
injection. whBaRyodspht | oss %induced by drug treatnent [1reated

m ce. 3Tunor voFumsk(?nhi bition %in treated overcontrol t ?ﬁﬁgﬁgﬂﬂﬁ?{”’: | ogl O
cell kill. DT = 1.7 days. R-= 0.9 (33+0.19); 0.71.(50+0.19); 1.35 (33+0.28);
0.94 (50+0. 28). 780 ovari an ‘carci nona t r. nodel : e . )

7.t but RIPHITBHEERY CBERABR RGN AN S & MREPID 1B GG SRy SiRarbinec i
ant | turméar@@;natw%mgngg{,ayaﬁe)péinéélathrgh_\épLgmasrraa&hebl.on (TVI =100%, CR =
8/ 8 and LCK >2. -Wen it 1s conbined with carboplatin at the subopti mal dose
of 33.3 nrg_/ kg, |& g4dx2, .an increase of LCK is observed, suggesting a
maj or peMEftWACVIBE OfThEdWpRERINOMEtIMIEAMRAAEER {Alon(Pdt- 4 » o Swgambiipation ¢ he
end of tyth ¢di8 mgbé)g@. J4dih Ar3) @ ENSE A2 ABOUVRAAMEAI IR 7- (- -32 WO
2006/ 065780 PCT/ US2005/ 044993 bufoxyi m nonet hyl canpt ot heci n gi ven for 2
weeks (0.19 ng/ kg, gdx5/wx2w) is~combined with carboplatin (50 ng/ k?_,
q7dx2), Biugce a hiRor&(malsa) was r eBWASE. Ant T@Xinor actilVI%y of CR® LCK®
7-t-but oxyi m nonet hyl canpt ot hecin [A] (p.o., gdx5/w, +3) in conbination

with carboplatin [B] (i.p., g4dx2, +3) against A2780 ovarian carci noma Drug
Dose(ng/Kg) BW9 FToxZ TVI% 3 CRE LCKS A U. 19 6 0/8 100 8/8 2. I A 0. 2B 13
0/8 100 8/8 2.44 B 33.340/8822/81.0 B5050/884. 1/81.0 B+A
33.3+0.14 13 0/8 1®¥9.8/8 2.87 BBA 33.3+0.98 25 0/8 100 8/8 4. 88 B2A5
50+0.19 19 0/8 100 8/8 3.58 B+A 50+0.28 27 2/8 100 6/6 .5:90 Treatnent
starts 3,days aft he tunor injegtion. ' y wei ght ss %in ed drug
treat man'%. 2 Dead/ 1?6r'%éat ed mce. 3T3§mr vol uxféi nhi bi ti ?)dr)lé),%i n trgéét:edzgéer

control tunors. 4CR = conplete response after the last treatnment. 5LCK =
| 0g10 ceBl kill. B.& 2.1 days. Ch day +60 0/8 o 82 | 28 10
B 50 5 08 84 18 10
B+A 3334019 13 o8 100 8B 287

B+A 33.3+0.28 25 0/8 100 88 430 _
B+A 50+0.19 19 o 10 | 8/8 358
B+A | 50+0.28 | 27‘ 28 100 66 590

- Treatment starts 3 days after the tumor injeciion. 'Body weight loss % induced by drug
treatment. 2Dead/treated mice. *Tumor volume inhibition % in treated over control tumors. ‘CR =
complete response after the last treatment. 3LCK = log10 cell kill. DT = 2.1 days. On day- +60

~ the following mice were without tumor lesions: 33.3+0.19 (1/8), 50+0.19 (2/8), 33.3+0.28+5/8),
50+0.28 (3/6). ' -

Antitumor activity of 7-t-butoxyiminomethylcamptothecin [A] (p.o., qu5/wxéw, 4;3) in
combination with carboplatin [B] (i.p., q7dx2, +3) against A2780 ovarian.carcinoma

Drug Dose(mg/kg) BWL%'  To®  TVI%® - CR* LCK®

A 0.19 - 6 o7 100 47 3.5

-33-



the followng mce were without tunor |esions: 33.3+0.19 (1/8),'50+0. 19
(2/8), 33.3+0..28{5/8), 50+0.28 (3/6). Antitum)r activity of

7-1 - but ox yl canpt ot hecin (A] (p.o.; qdx5/wx2w, i nation
W th car b%vp ? f@] (i.p., q7dx2, +3) agai nst A2780 oval)rtlgﬂélr}léz?(gr/@%ggrm Dr ug
Dose( g/ kg) BV\L% Tox2 TVIO/ 63 CR4 LCK5: A 0.19 6 0/7 100 4/7 3.15 -33 WO
2006/.06%780 PCT/ U§§005/ 044993 B 50 5 0/7 7}4 /7 1.154 B+A 50+0 /;.9 1.i3 g/?
100 7/'775.30- Treatnment starts 3 days after the tunor inj ectlon &

wei ght Ioss % i nduced by drug treatnent. 2Dead/treated mce. 3Turmr vol unme
inhibitBeA %in t 504048 over contlBol tunor9/7 4CR=confilet e respliise @80er
the last treatment. 5LCK=loglO cell kill. Dr=2.1 days. On day +60 the
following mce are without tunmor lesions: 0.19 (4/7), 50 {1/7), 50+0.19

(7/ 7). NEF=HMA60—NSC-Ctunor—modet—7- t=butoxyr mnomethytcanmptottrecm—<0- 28
nmy/ kg, p.o., gdx5) reveals a strong. antlturmr effect (TVI = 94% conpared
t 0 car bJpdamnent siartS8 dayy &fter the tmmmdhje«zlpn ‘BdtpweigHt losa %tndleced by dnigi t unor

ot ne R Deat steiicg errg: FRE IR Y BRe der ot ) 1 7,

ef f ﬁct f@ﬁ-@mg?lstecrbswnsedlﬂér m@Q?sT‘tfbarnmn rfeaxmg%@amkm D12, D Hafs. Orc@ayered
without tu esi.on s after tu rapeutic
advant affee P {TEO"Y'B%HHCWRBHM{W iesdﬂn cgﬁé (‘Jli(gf 5§R Fl@ 52’6‘9 |9t(ygi‘ceeds t he

efficacy of the two drugs given aI one. An additive effect is found with the

combi nafNGMH48D NSDIET tshesraRiodel - 7thbQ){MI t@taauhf«o be eigikd, @@I@displ ven
according to the schedule dx5/vvx2w° n combi nati on wth
car bopl é@g‘feﬁlseﬁ stepngiRgtignor;e ffgct (TYvg,04 @mmpare&"g&a%m@t'a at PO 1o G i ch‘é’P‘?ect

(R=1. ?mmpmtﬁ amdeaﬁtbIa\ﬁnﬁbhd?feffzctt(wwsgwIWhewﬁttmdmﬁmémbwéam tofectrp- O-
gdx5/ w, in combination: th carbopl atin 4dx2; +3) agai nst

NCI - H4660 aé modsglis corapined wﬁ@ a@abemtm&osﬁ gbcqz%wt@wgg%) mmma’svam'shm %8 CR'

'6%549A8?§&3R8-§9| %8@&5 r{Bc% 513/| 3?:38 r@dq 88‘% ) Fotitf Fids Brelwitiout Runiot-1ésion 4

10 days after tumor implantation. A therapeutlc advantage is found with this type ofx:omblnatlon
since it exceeds the efflcacy of the two drugs given alone. An addltlve effect is found with the
combmatlon of other doses. 7-t- butoxylmmomethylcamptothecm is also given according to the
schedule qdx5/wx2w at 0.19 mg/kg in combination with carboplatin at 50 mg/kg, i.p., 7dx2 still

| prbducing a synergistic effect (R = 1.9) : o

Antltumor actnvnty of 7-t-butoxyiminomethylcamptothecin {A] (p.o., qu5/w +3) i in combmatlon
with carboplatln [B] (i. p q4dx2, +3) against NCI-H460 non-small cell lung-carcinoma

Drug  Dose(mglkg) BWL%' =~ Tox? TVI%? CR' LOK®
A AL | 8 o8 79 178 1.14
A 028 | -v 6 . 1 94 ‘0/8 1.45
B - 833 a .4 o8 49 058 073
B 0 8 o8 59 . 08 083
B+A 33.3+0.19 12 08 o1 o8 1.87
B+A 50+0.19 - 21 . o8 . 9 o8 187
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B+A 33.3+0.19 12 0/8 91 0/8 1.87 B+A 50+0.19 21 0/8 95 0/8 1.87 -34 WO
2006/ 065780 PCT/ US2005/ 044993 B+A 33.3+0.28 26 0/8 100 3/8 2.6 B+A 50+

0 28 25 Ol‘ﬁogf D6hedr8o - 2.1 Treatment starts 3 days after pEgushiEBhadosy €Cti on.
' Body weight |oss % i nduced by drug treatnment. 2Dead/treated mce. 3Tunor
volunme inhibition %in treated over control tunors. 4CR = conplete response

after t ast tr SLCK gl0 cel l kil | 9 days 2
(33. 3+ok§b‘* 1.7 ( @%‘5) 3 (33b§+o 28) : 8(%82 (50+0T9§) Anh?@r?orz-%
activity of 7-t-butoxyi m nonethyl canptotheecin [A] (p.o., gdx5/ wx2w;, +3) In
conbi natBeM with canb@apBatin [B] 2 .p., q7deB, +3) agSVnst NCI - #4860 .2.1
non-smal |l cell lung carcinoma Drug Dose(ng/kg) BW% Tox2 TVI9%8 CR4 LCKS A
0.19 7 0/7 94 0/7 2.3 B 50 3 0/7 38 017 -0.73 B+A 50+0.19 .18 0/7 98 -0/7
2.9 Treamm—stmfs—s—days—aﬁtm—rhmm—rm—ecfrm—*Bcdyﬂmerth—ass %
i nduced by drug treatnment. 2Dead/treated mce. rumor vol ume inhibition %
i n treatBdatment stadaBrdays taftenthe tum‘ér injectimmpBadyeveigitiosss% induced blyhnug ast

MPLE

l |
5 Conprtgatment reaifeaded Bids rumorabhore BB R in el Ot bRteiundl. Y vo
EXPERI NefghletRs3go 55 MEﬁerﬁaeuamfsatmm BACRACog0 call i, @gfrarg n‘q’aﬁ?ﬁ.ﬂm?l zcﬁre
use € r ssage
VPSt ock @Q%)I% Oégb 1 ?ﬁﬁgﬁr& f&érﬁ*ﬁ%@%({%@%p%g I\/% USA) and cul tgr ed in
RPM 1640 cell culture nedium which is supplenented with 10% FCS and :

| 6 780
22 L AN Lo onab e nD e S OOR

t rypsi ni eaingtion yitbicasoaniatiad Bi (i piigddxa td) againgta¥C!- WWWW@&?"W% to
di stinguigdinothabl e cells. The cells. are then resuspended in HBSS and

Drug Dose(mgkg) ~ BWL%' Tox? ©oTVI%® . CR* LCK®
A 019 T 0/7 94 o7 23
B 50 3 o7 38 o7 073
B+A 50+0.19 18 4 - 98 07 29

~ Treatment starts 3 days after the tumor injection. ‘Body weight loss % inducéd by drug
treatment. 2Dead/treated mice. *Tumor volume inhibition % in treated over control tumors. CR =
complete response after the last treatment. 5LCK = log10 cell kill. DT = 2.9 days. R = 1.86
(5040.19) - | |

EXAMPLE 5: Combination of 7—t-butoxviminomethvlcambtothecin and Dbxbrubicin

IN VIVO EXPERIMENTAL PROCEDURES
Test system: BALB/c nu/nu mice for tumor models are used.

- MDA MB 435S human breast cancer cells (passage 4 from wquing stock VPStock 044) are
- obtained from ATCC (Rockville, MD, USA) and cultured in RPMI1640 cell culture medium,
which is supplemented with 10% FCS and penicillinstreptomycin (50 1U/mL, 50 pg/mL final
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adjusted to a final concentration of 1 x107 cells/nlL. For inocul ation the
injection site is liberally swabbed with alcohol and the needl e introduced
t hr ough tl@m%ﬁk}a q g(; o0 the subcutaneous space just bel owpgfgsaokoRbos i ght
shoul der, ere ‘18 pL of cells (1x106) are discharged: Acceptable tunor
vol unes are reached 30 days post inocul ation.

7-1 - but oxyi mi.n { Ica tot.hecin | Al red ora per
L RGP R B B BBl
goxor ubi iy T@pawd Blukite Ul%tl(@héﬂﬂaabl@rcells Theelis are thén mnsp&ndedam H\Bsshand

mat ecan). 1.S. a istere we intra
vern (1 Syt LA Ebiiesraton oGT SPINTRG e A aR dhablecliodshns s aly
0.17 my/ slwabced with a%hauéd@the n@edle(lmcbdﬁéw th%udﬁqneeuhnmbmh&&mwfah@om éﬂ&eand
4.5 mg/ kg, 97 mg/ k no/ kg, &Lg 5)% Copbi nat i on groups:
7-t - but o¥ .W%Wstaw%@!&rr&hbﬁm&rﬂ% wh&58;190 Wik al xl@@;ar@wschayqu’@ca@able
0. 17+0. 4amoPv@dhés 8re redché 30 ddys &s@&b@ul@t?on 0.03+2.97, 0.03+1.49, 0.03+0.45
DATA ANALYSI S The paired t-test” I's used to determ ne di fferences in body-
wei ght changes fromDay ,0to Day 13 for c?rou ps 14 and 15 and fromDay Qto
Day 20 ‘f &Fbatpxyigingaet anpmom@wauseadmlmsmre erlly. (p-a4) Sdimes par vegl ot on iy
Si gmaSt ﬂ[hlg\/ fon ,
cal cul a’?ﬂs v(v)rﬁg Qo?s-rg?r*o?ig?g%@ég I'n ﬁ(};@ﬁ@ﬁ%ﬁ?ﬁ @gh E]%’ébzﬁg DI\%bQ}H @ Lé&ﬂn%rnorb'r east
cancer, Qwn onintcoriynetionovitht Gimateeasy) ist arsainistered 3 times pat weeuk intravenatislyoviatheci n
shows aquBéM? J© synergistic antitunor activity. Synergistic activity is
nost  nota the B 0.29+ A 0.07 group where the single agent non
ef ficaci ous doses provi'de a conbination activity.of 48% T/C. Antitunor
activity ofl: Vehideit oxyi mi nonet hyl canptothecin [A] (p.o., gdx5/w, +3) in

conbination with doxorubicin [B] (i.v.; qdx3/w, +3) aga| nst MDA MB 435S
w1t s g AMIARORD ST s O RSERY T)
' . qu5/w)

.3. “Doxorubicin 50 mgﬁ 0 mikg and 4.5 mg/kg, 2.97 mg/kg, 1.49 mg/kg, i.v. {qdx3/w))

4. Combination groups: 7-t-butoxyiminomethylcamptothecin + Doxorubicin: 0.17+2.97,
. 0.17+1.49, 0.17+0.45, 0.09+2.97, 0.09+1.49, 0.09+2.97, 0.03+2.97, 0.03+1.49,
0.03+0.45 '

- DATAANALYSIS

The paired test is used to determine differences in body weight changes from Day 0 to‘Day 13
for groups 14 and 15 and from Day O to Day 20 fof all other groups (Table 4). All calculations

are done using SigmasStat 3.0. The one way ANOVA procedure is used for statlstvcal

calculatlons of d|fferences in the tumor volumes.

MDA MB 435S human breast cancer, 7-t-butoxyiminométhylcamptothecin in combination with
doxorubicin shows additive to synergistic antitumor activity. Synergistic activity is most notable
in the B 0.29+ A 0.07 group where the single agent non efficacious doses provide a combination
activity of 48% T/C.

Antitumor activity of 7-t-butoxyiminomethylcamptothecin {A]  (p.o., qdx5/w, +3) in combination
with doxorubicin [B] (i.v., qdx3/w, +3) against MDA MB 435S human breast cancer
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A 0.07 (+2.5)" 9/9 93 B 2.9 9.9 9/945 B 1,91 8.4 89 51 B O0.96 (+2.5)
9/9 78 B+A 1.91+0.14 16 9/9 5 B+A 0.96+0.14 4.4 9/9 30 B+A 0. 29+0. 14, 3.5
9/9 43 B+A 1.91+0.07 6 9/9 42 B+A 0.96+0.07 3.5 9/9 41_ B+A 0.29+0. 07
(+3.4) 9/ JYA006/86N89 91+0.03 2.6 8/9 68 ' Body wei ght | osECHSANNEP Dby drug
treatment. 2Dead/treated mce. 3Tunmor volune inhibition %treated over
control tunors. EXAMPLE 6: Conbi nati on of 7-t-butoxvim norret hvl canpt ot hecin
and ci s-Plugt i num DoseyMEIRG) EXPER| BBNEAL PROTBIBURES CelMC%tI t ure and
cytotoxicity assay NCl -H460 non-snall cell lung carcinoma (NSCLC) is
obt ai ned fromthe Amrer i can Type -Cul ture Col I ectl on (ATCC), A549 (NSCLC),

; : C 55780

PCT/ Us2005/ 044993 A2780/ DDP ovarian cari nomas are fromistituto Nazional e
Tunori, Mlan, ItaDg21 Cells are glown in RP®L 1640 (&6 BCO containing 10%
fetal bovine serum (G BCO and' 50 pg/m gentanycin sulfate (SIGW). In
order to,test the @é{,’ects of cherr?t herapeutg agents ceII grow h, cells
are see’%ed in 96- | tissue culture plateS™(Corning at. approximately 10%
confluence and are allowed to attach and recover for at |least 24 h. Varying
concentrAtions of @OWgs al one or (+2B)bi ned BMch other9are then added to each
wel | . The plates are incubated for 2 h and then vvashed bef ore being

i ncubat wi t hout ugs for additjignal 72 h,,O her %es are treated with
dr ugs s:%uentiallyﬁj?Z howith a drig fol | owel%y the oo drug for 72 h).
The nunber of surviving ‘cells are-then determ ned by staining with . ‘

sul forhdBam ne B (6GBB) - as descri bgd by Skehg8fd P at = ab1 (1990) J. Nat | .
Cancer Inst. 82, 1107-1112. DATA ANALYSI S ' c

B - 0%  w2e w78
B+A 1914014 16 | w5
B+A  0.9640.14 | 44 99 30
B+A  0.29+0.14, 35 e '43v |
BA T 1914007 6 9 - a2
B+_A‘ 0.96+0.07 as 99 “
B+A 0.29+0.07 (+3.9) 99 48

B+A 1.91+0.03 26 - 89 68

'Body weight loss % induced by drug treatment. 2Dead/treated mice. *Tumor volume inhibition
% treated over control tumors.

EXAMPLE 6: Combination of 7-t-butoxyiminomethylcamptothecin and cis-Platinum_

IN VIT'RO EXPERIMENTAL PROCEDURES
Cell culture and cytotoxicity assay

NCI-H460 non-small cell lung carcinoma (NSCLC) is obtained from the American Type -Culture
Collection (ATCC), A549 (NSCLC), HT-29 colon adenocarcinoma, A2780 and A2780/Dx,
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The interaction between 7-t-butoxyi m nonet hyl canptothecin and the different
drugs is determ ned by using theanalysis of Drewi nko at al. (1976) Cancer

Bi ochem Bj - 187- 195. The analysis is perforned
?&Q?@Eﬁ?ﬁ%o where SF Péiﬂffs o3

( SFaxSFb/ ais the survival fraction o
7-t - but oxyi m nomet hyl canpt ot heci n and SFb is the survival -fraction of the

e ok SREE RSBl foheh oGl YRR T o pa Bt
caggi no tnia RPMIe‘erE(GIBC@y e?maintv@etd)%?fewIbbmnetseﬂjny(@llBGg!)camrﬁd m/mk%édsanycin

conbi nat i s iti - ndex 0

o s (TeRal Yo e o et el cBempRetRuliC S5EuSbn phLaIoRRL Selg .

but oxyi nséeaeeﬁmgdsmmbmdmmfe p\aiés((Cémﬁ‘ig%t approximatdip1eeeTofidtice ahdareat ment
of cis-Platinum follo %/ utoxw}r}%npmethlca npt ot heci n show an

addi ti veal@wetteﬁrlec'm%acov 01 a1 64 ying\Re8RerREMIgNS @i ¢ruggalone or
sequent ! gdrhbing eAGHRSINECaré therPAddRb BherP WBA. Heq MBS aFTREiMEPIcH Q‘h@%d th¥n

cis-Platinum a synergistic totoxic effect: (R val ues of

obser vedwamgmf@emwnema& without drugs fereaddiiongl 72 ?ze@tbeemates @A treaie@wghy or
t f

D Al anessrRN et 8 Ao BPllorer R R 22 . Yle o B LOHIGGC

si nul t anesligsirg then determines lseﬁaermcervmm siferthadamine B (:ﬂHlB))mcuesyrlbed by Skehan P et

7-t-buto Y1 %EB {W'?t conmbi nation shows an additive
cyt ot om%l {ef@}) E]EI%@(I n ex]; @%P%? e{;\‘ﬁa22780/ DDP cells are sequential |y
exposed to 7-t-butoxyi m nonet hyl canptothecin followed by cis-Platinum a

syner gi SDATAANALYSBISc effect (R values of 1.2) is observed. -38 WO
2006/ 065780 PCTI US200S/ 044993 Schedul es: (A)

T bt TR TR RS S bHER! rFhdeBH B B eGP & pt a1
fS 1: [1 Z Ei u|t Qdeteﬁ‘mnedbby Oﬂg% ghe:g?nbyflf Daecv;mgm bleall (rl976)elﬂancler BiochRemaBiophysedn187-
e o3 TR A B0 b e R Pal b A SRl B el

: fraction of 7-t-butoxyiminomethylcamptothecin and SFb is the survival fraction of the '

'chemotherapeuticageht. Values indicated the folloWing effects: a value > 1 synergism, <1
antagonism, =1 additive.

NC.IFH460 non-small cell lung carcinoma: when cells are exposed simultaneously or sequential,
the combination shows an additive cytotoxic effect (R index of 1).

A549 non-small cell Iung carcinoma: when cells are simvultaneously exposed to 7-t- ‘
butoxyiminomethylcamptothecin and cis-Platinum, or to a sequential treatment of cis-Platinum |
followed by 7-t-butoxyiminomethylcamptothecin show an additive cytotoxie effect, (R index of
1). When A549 cells are sequentially exposed to 7-t-butoxyiminomethylcamptothecin followed
by cis-Platinum, a synergistic cytotoxic effect (R values of 1.2-1 .3) is observed.

A2780 ovarian carcinoma: when cells were exposed simultaneously or sequential, the
combination shows an additive cytotoxic effect (R index of 1).

A2780/DDP '(Platinum resistant) ovarian carcinoma: when cells are exposed simultaneously or
in the sequence cis-Platinum followed by 7-t-butoxyiminomethylcamptothecin, the combination

* shows an additive cytotoxic effect (R index of 1). When a2780/DDP cells are sequentially
exposed to 7-t-butoxyiminomethylcamptothecin followed by cis-Platinum, a synerglstlc cytotoxic
effect (R values of 1.2)is observed ‘
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A2780DDP ovarian 1.2 B Pt resistant cell |line EXAMPLE 7: Conbination of
7-t-but oxvi m nonet hyl canpt ot heci n and Tenozol am de EXAMPLE 8: Conbi nati on
of 7-t- bu?ad&ogjogga,g?t hvl canpt ot hecin and Imatinib I N VI TROr/gxiokibdEdsT AL
PROCEDURE I'l" culture and cytotoxicity assay A549 non-snmall cell |ung
carci noma, A375 nel anoma, 786-0 renal cell adenocarci noma SKOV3 ovary

adenocargj . 78 . i A .pancreas epithelioid
carci nonggfr%%g@gBl @gr%bﬁ@ygw é@&ﬁ%ﬁ@?@é@éﬁw a gn@é@ﬁ#non&, HeLa Cervi cal
carcinoma and M.A PaCa-2 pancreatic carcinoma i s obtained fromthe Anerican
Type Cul ture Col | &8) 7efbut@dyiricpmeirylsamgtdthacimiirsbtheo leis-Rlatinusn di | uted i n
appropriate medi a based on acell count of 1,000 - 2,000 cells per well for

adherent cell line do10. 000Q. - , . | | r .suspensi on cell
lines. cells are pOACET 'PH'P‘HT’@E?*\}@QHﬁg&‘g@é’#’ﬁ’gﬁ‘%&y\%ﬁtﬂ‘&g?c' he diluted cells
per well. 4. The cells are grown overnight in an incubator-at 37 deg C,
59002 an@elBifd humi di t y Bnatwe meardr ug t Selsduient . ConpQ@onungtits ut i ons are nade
from DMSO sol utions for each compound. Typically these are centered on the
EC50 and could be 6 or 9 dilutions which covered the full dose response of
the -39 WO 2006/ 065780 PCT/ US2005/ 044993 cell when exposed to the conpound.
There was a third series of dilutions. nmade for the conbination of the two
conpoundd460W8CEGery di-lutiom point in thisABEries a fixed ratio of each
conpound is used. The cells are exposed sinultaneously to the conpounds for
72 hours n the amount of proliferati@Qn is measured with Al amar Bl ue
quoresc@%@gN§§E8535 eh1590)a for each weIIAgsing an Envi.si on (PerkinEl nmer)
m cropl ate reader. DATA ANALYSIS The interaction between’ ' ‘

7-1 - but oXx549WN80DEt hyl canpt ot h@ei.8 and the dBfferent drugs is determ ned
fromthe percent inhibition of proliferation defined as the-ratio of the
endpoi nt §§§ern1nation in each well divideg‘ y the control wells. The

combi nat 1*of ﬁﬁ@ﬂ?’(CI) is then determ ned BF ¢ he 25, 50 and 75 % ef fect

| evel s as described by Chou and Talay "(Chou T-C, Talalay, P. Quantitative
anal ysi sAgfsobDFeowiribact rel ati onshi ps: the aQnmbi ned ePt assistardelming i pl e
drugs or enzyne inhibitors. Adv. Enzyme Regul ation 1984;22:27-55). C of c¢'1

i ndi cates,_. istic cytotgxic effect, O _=1 indicates additi cyt ot oxic
ef f ect a§%7@rb§;‘%qnﬂﬂi cat es g\é ant agoni sti B cyt ot oxi %?Eﬁsf tcellfine |

EXAMF’LE 7: Combination of 7-t—bUtoxviminomethvlCamptbthecin and Temozolamide

EXAMPLE 8: Combination of 7--butoxyiminometh Icam tothecin and Imatinib

IN VITRO EXPERIMENTAL PROCEDURES
Cell culture and cytotoxicity assay

A549 non-small cell lung carcinoma, A375 melanoma, 786-0 renal cell adenocarcinoma SKOV3
ovary adenocarcinoma, 786-O renal cell adenocarcinoma, PANC-1 pancreas epithelioid
carcinoma, U266B1 myeloma, SW620 colorectal adenocarcinoma, Hela Cervical carcinoma
and MIA PaCa-2 pandreatic carcinoma is obtained from the American Type Culture Collection
(ATCC). The cell line of choice is diluted in appropriate media baséd on a-cell count of 1,000 —
2,000 cells per well for adherent cell lines and 10,000 — 20,000 cells per well for suspension cell
lines, cells are plated into 96 well plates using 100ul of the diluted cells per well. 4. The cells are
" grown overnight in an incubator at 37 deg C, 5%CO02 and 85% humidity prior to drug treatment.
Compound dilutions are made from DMSO solutions for each compound. Typically these are
centered on the EC50 and could be 6 or 9 dilutions which cbvered the fult dose response -6f the
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A549 nor-small cell lung carcinoma: conbination with Imatinib showed a
spectrumof activity fromsynergistic to antagonistic depending on the

concentratwg%ﬁf,%gl,rsyg used. SKOV3 ovary adenocarci noma: @eyRisheisio9do t h
| matinib showed a synergistic cytotoxic effect. as indicated by O val ues

<1 786-0 renal cell adenocarcinoma: conbination with Imatini.b showed a
synergi s . . -2

pancr eat {:ééf:w 'i %8%3&%@%68@?9 I on -D\n%t e\{argr(a:'!'ttn%’ %”s%éiavtelbg&éo%y'ﬁée@gﬂgg I'c or -
addi ti vecomlmhatian»oﬂthealfv\foemmmmdsa.d Fogwedy dilutich poiat indbis<skries afikedi egtioroflieagh on

t he concentratlon of A n tion, W | mat i ni, b
showed a %ﬂ%l §P?%d e/gx%%{aaﬁg@ltgng%y&%ngco Hﬂ‘?’?:dzft\qﬂgéj;%goﬁ apd| yes
<1 OL I_ &ledehwadbﬂl@l dbprdllfwamﬁsmﬁalsateldomtloﬂlachan@lwesmbre%i‘iﬁ‘e {exB3EC rep®590)
epi t hel i arc

onbj n n howed an additive
cyt ot OXi rege \Q{Elk uslag Pﬂ%"&'&loagkﬁﬁ"ﬁ“msamﬁ@da% r?ﬂa fut ox i ni nometh I cam
tothecin in conbination with Imatinib Tunor cell |ine Conbination |Index at .
cel | frapaTAMNALYSIsSed cel | kill 25% 50% 75% --40 WD 2006/ 065780
PCT/ U82005/ 044993 A549 0.32 0.67 1.95 SKOvV3 0.88 0.86 0.88 786-0 0. 78
0.92 0.62

Paca-2.0. 62 0, 76 1.03 75 1.0 PANG- 1 0.94 0.98
1.01 EXA @‘%5 cleR, HeeRn Gibuexyimingggt ‘ﬂg’ﬁ‘é'{‘ Fg%at‘%f% [Ugsitd Vel cade
I N VI TRQy&&hfRed/rbihAhe Bm[?hﬁﬁﬁoﬁ?@f broﬁfél'étféh@jeﬁt% &e’{h@trﬁﬁd 61‘ thé! engcit AS49

non-smal |l cel| |ung carcinom | anomm, r enal

adenocar €$tﬁUﬁ*ﬁat9W§aC'bW§“ 9'“5(93@63? §?'P16}'rﬁ’9"37 %'eeorrﬁmﬂoe éﬂqexé@B iHPaRci noma,
PANG 1. . g&BfhiRed o met éelsroom 7579 éHeBOBels 58@@&%@& ega@mu anubrafayqehed a2l

adenocarC| noma,- HeLa Cervical carcinonma and ancreat I C carC| nonma
i s obt ai halglayy Brmamta&we enalsis vy gesaceifact reéat@nsm!e%tthe nombmed effects of multiple

drugs or enzyme inhibitors. Adv. Enzyme Regulatlon 1984,;22:27-55). Cl of < 1 indicates
synergistic cytotoxic effect, Cl = 1 indicates additive cytotoxic effect and Cl > 1 indicates an
“antagonistic cytotoxic effect

A543 non-smali eell flung carcinoma: combination with Imatinib showed a spectrum of activity -
from synergistic to antagonistic depending on the concentration of drug used.

| SKOV3 ovary adenocarcmoma combination with Imatinib showed a synerglstlc cytotoxic effect.
as indicated by Cl values <1

786-0 renal cell adenocarcinoma: combination with Imatinib showed a synerglstlc cytotoxw
. effect as indicated by CI values <1

MIA PaCa—2 pancreatic carcinoma: combination with Imatinib showed a synergistic or additive
cytotoxic effect as indicated by Cl values <1 or = 1 depending on the concentration of drug
~ used. '

A375 melanoma; combination with Imatinib showed a synergistic or additive cytotoxic effect as
indicated by Cl values <1 or = 1 depending on the concentration of drug used.

PANC-1 pancreas epithelioid carcinoma: combination with Imatinib showed an additive cytotoxic
effect as indicated by Cl values =1

7-t-butoxyiminomethylcamptothecin in combination with Imatinib
Tumor cell line Combination Index at cell fraction affected (cell kitl)
25% | 50% i 75%
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line of choice is diluted in appropriate nedia based on a

(ATCC). The cell

cell count of 1,000 - 2,000 cells per well for adherent cell |ines and

10, 000 - Q s per well for suspension cell line pl at ed
into 96 m@?%%ﬁ’?@?b using 100ul of the diluted cells per§%)liﬁ%0§/.0ﬂ?ﬁ"e cells
are grown overnight in an incubator at 37 dedg C, 5%02 and. 85% humi dity
prior toe—drugtr p——Corpoind—dit-ti-i-ons—a-e—radefoem ions
for eac canpdP4 Typically : d be 6
or 9 di ' ch cover tHB88 11 dase rpsPéﬁEp of tdhe ce@B8ywhen gixposed
to the CQWpOl]@@'OTherﬁ s a t&h78d seriles of 8i921ti ons{oade f&F2the |
conbi nat i orMIéiPaGa2t wo | conpouhfBl, For 116t | oint ih0Bhis sefies a
fixed rlati o oA3#mch conpoundl.08 used.| The c8l88s are éxposeddB8mul t anleously
to the [conpoBANE-for 72 hours0.84d then the 8@Bunt of [proliftPation ijs :
measured wth Al amar Bl ue fluorescence {ex 535 em 590) for each well using

an Envi sEXWMPPEk Cobdbivetipn of Z41-bptoxyieninareethylcaribibthedildnddicadee | nt er acti on
bet ween 7-t-but oxyi m nonmet hyl canpt ot hecin and the different drugs is
of proliferation defined as the ratio

determ
of the

IR SFRTEXRERIVERTAL PHObEDUAER

The conbi nation index (d)

is then

wel |

di vi ded by the control
determ ned for the 25, 50 and 75 %

we
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-Compound dilutions are made from DMSO solutions for each compound_. Typically these are

centered on the EC50 and could be 6 or 9 dilutions which cover the full dose response of the

cell when exposed to the compound. There is a third series of dilutions made for the

combination of the two compounds. For every dilution point in this series a fixed ratio of.each

compound is used. The cells are exposed simulténeously to the compounds for 72 hours and

- then the amount of proliferation is measured with Alamar Blue fluorescence {ex 535 em 590)

for each well using an Envision (PerkinElmer) microplate reader.

DATA ANALYSIS

The interaction between 7-t-butoxyiminomethylcamptothecin and the different drugs is

determined from the percent inhibition of proliferation defined as the ratio of thé endpoint

determination in each well divided by the control wells. The combination index (Cl) is then
determined for the 25, 50 and 75 % effect levels as described by Chou and Talay {Chou T-C,
Talalay, P. Quantitative analysis of dose-effect relationships: the combined effeets_of multiple

drugs or enzymé inhibitors. Adv. Enzyme Regulation 1984;22:27-55). Cl of < 1 indicates

synergistic cytotoxic effect, Cl = 1 indicates additive cytotoxic effect and Cl > 1 indicates an

’ antagonistic cytotoxic

effect
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synergi stic to antagoni stic depending on the concentration of drug used.
7-t-butox imnometh Icamtothecin in conbination with Vel cade Tunor cell
| i ne Conbi ' ex at cell fraction affected cell KilplriA386sp9407 5%
u266B1 0. 4‘?6%6%@6?%9'8 SKOvV3 0.87 0.61 0.55 A375-1.23 0. 55/‘%?66 M A PaCa- 2
1.16 0.97 1.15 SWs20 1.39 0.75 0.88 EXAMPLE 10: Conbi nat.ion of - :

7-t - but oxyim honet hvl canpt ot hecj.n.,and, Epothilone. B IN VI T EXPERI MENTAL
PROCEDUREERERT Vel FamBinatior Wt VaPeds SHonse SPeatan ot RsiVBrEaT syar oistioy
adenocar ghtagerstidfependin ohdhe cateénpatin dlingfiisgdioma SK- Ov-3  (ATCC. HIB 77)
cell lines are obtained fromthe Anerican Type Culture-, Collection (ATCC,

Rockvi | | . USA The human netastati, rostate carcinona, PC-3M.i s

obt ai nedgkpgfr%]%ﬁw ,d.enogarcrﬂpmaéFomwtmﬁs@ﬂceéﬁ]wm&ﬁmrglsmmtw effget
USA) . Cehd ingiichted sy OBdlldesad  suppl ements are from Ani‘'nmed/ Bi oconcept
(Al'lschwil, Switzerland). Cells are cultured with RPM-1640 nedi um

(conpl enmented with 10% FCS, penicillin 1100 11U m), streptomycin (100
pg/ m ) afid7 mglanory Aempipatign withVelgade shawsaspertiupheiactivitn from syiergistio tp cop
and 80 Yafgharisteudpeitiflg ok thé BBRefiiton ddididdaon of monol ayer cel |
proliferation by test Conpounds Is assessed by nethyl ene bl ue staining of
fixed. Cells are seeded on daytO.at 1.5 x 103 cells/well into 96-well

mi crot i t MIA Prea@spanseeatis carminamn: sombination withVelgare sbews an edditive cytofoxigeffect
2006/ 06548 B%d%%%@?@nd fpothilone B and the conbination partner are
assesseduun_ger conditions of sinultaneous as.  well as sequential drug
addition as follows. Sinultaneous drug addition: Epothilone B and the
conbi nat S¥E20xolonegtaladeneearcioamaseamiinatignathofelerde shows® snectrpmsif activity frove

a1 oS oS EABER AR SE pp it B8 coRtoniudt ot g tB¥a oMone B is

added on day 1. After incubation for 24 hours, drug- containing mediumis
renoved by aspiration on day 2 and replaced with nmediumcontaining the

o e B Gl B RGO tf QU HtoR With Velcads ™ >
' " Tumorcellihe” ~ |~ Combination Index at cell fraction affected{cell kill)
- ' ‘ 25% 50% ‘ 75% -
U266B1 ) 0.41 1.19 3.48
SKOV3 0.87 0.61 ] 0.55
A375 ' 1.23 ~ 0.85 0.66
~ MIA PaCa-2 ‘ 1.16 v 0.97 ) 115
- SW620 : 1.39 0.75 ] 0.88

EXAMPLE 10: Combination of 7-t-butoxyiminomethylcamptothecin and Epothilone B
'IN VITRO EXPERIMENTAL PROCEDURES
Cell culture and cytotoxicity assay

Human non-small cell lung adenocarcinoma A549 (CCL 185) and ovarian carcinoma SK-OV-3
(ATCC HTB 77) celi lines are obtained from the American Type Culture-Collection (ATCC,
Rockville, MD, USA). The human metastatic prostate carcinoma PC-3M is obtained from Dr. I.
_J. Fidler (MD Anderson Cancer Center, Houston, TX, -USA). Cell culture media and
supplements are from Animed/Bidconcept (Allschwil, Switzerland).

Cells are cultured with RPMI-1640 medium (complemented with 10% FCS, penicillin {100
lU/rhl), streptomycin (100 pg/fnl) and L-glutamine (2 mM)) at 37 °C in an incubator witha s %
viv CO; and 80 % relative humidity atmosphere. Inhibition of monolayer cell proliferation by test
compounds is assessed by methylene blue staining of fixed. Cells are seeded on déyo at15x
10° cells/well into 96-well microtiter plates and incubated overhight. Drug interactions of
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assessed on day 4. Sequential drug addition, b) "Epothilone B after
conbi nation partner": The conbination partner is added on day 1. After

i ncubat i 0%691;06;%5 Qurs drug-containing nediumis renols@g,dgyoogﬁ,%,gﬁt ion on
day 2 and replaced with nmedi um containing Epothilone B. Follow ng

addi ti onal |ncubat|on for 48 hrs, antiproliferative effects are assessed on
arfner are ed, at fixed ratios

day 4. i 1o and.the .COfTbI nat i
Lo £ p ROt A a1 Dymtaton Farnerart Asbadbhd BhpdooblBhg or aubantahi B84 ven
ﬁchﬁdult ewel?és sf@pﬁd ; hmlrdmbt adjt%lﬁbri @éfoﬂmf pe rsfmmténeouadn@adgmmlpgpotmlm_ | gﬁclﬂ tr{e_he

i ghest in en ed concentration 0 -fo seria i Futions
i ngdeep Gpination pagiger Wé’l‘?nﬁg@ié'g d%&@ﬂéﬁgﬁé‘ata"ﬁew {?ﬁtlvése?fe%ﬁ@ﬁ% i's
per f or megsdeBsdipdiftr iubator fétr ¢2 hag on 481 £1Seenti) dﬁ@:woﬁmera) YEEB{hlloﬁé‘B before
conmbination partner is rep by its respective veh ach condition

i s preseffMpirationparteat’ eEPQih“Q"WeB isrRgldgel opdlay i1 néﬁga‘f‘?l&?tlﬁ@: FQ’(?& hiogles, d&IGar e
fixed w §6hta|§in§ nf/ene Qe%@?bg%@ﬂ %IOﬂ‘UﬁQﬁ?@ éﬁdtr@gfé?é@gvltﬁ{ﬁ%ﬁ}n@bﬁﬁs n?ﬁbttlli?

0.05 %wv net washi ng, % HC

and the mble@tlond@ﬁgm fomggmaltlamalmbanﬂwmtm 65, agjirseliferative effents are
spectro d

anal yo SO Sor o e, Selenfal OF kfiop, BT BPSFne B3 3ter CibnaRK SifineP, ffe

i nt er act cambipationgaginenis added onay yl. siterdncubgtion tar4iours, drugscpmumm@memum isro
cell gr o i i .

dose of f ERToVSHBY B0t dyifeyZeam (3B pR W T LRGSRl B FERIRS
1977; 22: mm)al insubatise dor 4BHirs, arﬁipmhtbratazleﬁfectstane assassad onhiaypoEmtbrjome each.
drug alone nd e t he

dose- of 1 451 08 6P R TRURE BranarisFe Tetatattes EptRph Rt oARENRS! g fesroctysy
Bosl GJ singleagentdCsohion d\@t/emwledﬁhnaedetbnﬁmed it silol 8QErinfhtsl, Brugslard pre-niinged

¢ : . Ft :
Conbi nat FiRS NGGEs PR30 fancepEmiane do PGS & P T TR IAREPHIY i ug
ef f ect epltal%%'\mhen ebsessiAy. s r%é@gen't actitids( WKicRlis pérfdrmedam gafalRiZsanterriahe doses
of drug 1, and druggz in co ation that cause x%el | 8%rowth I nhi bition.

(Dx), antigrengeing hpmermst BCOMPINGtan BTENeA IS IPRCSY B 8S respepierveicley, t hat

cause X%E&6H torditiidipresEitiiR| uhpmte B ﬁ1eQ5fnd<o1 thé”'lﬁb@t?éti%n %ﬂ@é Qfellé Brtixed Wlth' ve
effects ésyner gism the smaller the val ue, Wgreater t he @g ee of

syner gy) dﬁy/vaﬂletalal%yqeu washedvathvalerand %‘@»‘ne‘& t005:% wiymethafiene blue. After

ant agon'ﬁ/ﬁ%hn@ theEq «E%l&é@wﬁﬁ%%%‘éné% af*de'nsﬁ%ﬁ‘fég&rgd%'f 665 nfwith e mean
{n 3 independent ‘experinents). 43 WD 2006/ 065780 PCTI U820051044993 | n° A549

( CCL 185§P¢Q’§ﬁﬁl\@¥eﬁ49 S@chronh@t@n%taremwrMesr@@wsalgv@m-an car ci noma and

Combination Index analysis of drug interaction effects

~ To determine the nature of the drug interaction (syhergism, additivity or antagonism) with
respect to in vitro cell growth inhibition, the combination index methiod based on the median
dose effect principle (Chou TC and Talalay P Advanced Enzyme Regulation 1977;22:27-55) is
used. This method takes into account the potency of each drug alone and each drug.
combination, as well as the shape of the dose-effect curves. Mathematical analysis (-Chom_i TC,

.Motzer RJ, Tohg Y and Bosl GJ Journal of the National Cancer Institute 1994; 86:1517-1524.) is

performed using a commercial software (Calcusyn, Biosoft, UK). The Combination Index {Cl) is
calculated based on the following multiple drug effect equation:-Cl ={D);4D,); + (D)24D,)2]. {D);
and (D). are the doses of drug 1 and drug 2 in combination that cause x% cell growth inhibition.
(Dy)1 and (D,). are the doses of drug 1 and drug 2 alone, respectively, that cause x% cell growth
inhibition. Cls of <1 indicate greater than additive effects (synergism; the smaller the value, the

- greater the degree of synergy), Cls equal to 1 indicate additivity, and-Cls >1 indicate
antagonism. Cl results are presented as mean +/- standard error of the mean{n =3
independent experiments). ‘



PC-3M netastatic prostate carci noma the conbinati on of

7-t-but oxyi m nomet hyl canpt ot hecin and Epothilone B show a sequence
dependencqyghi®Ridss7ayt ot oxic effect in cell culture. SimplcraRgesHsMIS tion
results in antagoni sm where as schedul es gives additive to synergistic
cytotoxic effect. Antiproliferative Conbi nati on | ndex of

Lot oA R S oL SR B By U5 a2

(ovar i anjpCeaM ahetastatic pldstaté careinbma. thScorabinktion of(7A}butoxy|mnnomethylcamptothecun

7-t - but ox et hyl canpt ot heci n, + oth
7t bat oagd BRI raBSmeE epe R cBRtROG B sliectin CR\GUMESor hi | one 8
first thgmuftaheduy sdaition reQuRlin¥hiagomEmiwiees Bs sttidlgdadivasadditieo sﬁwmc SEM
n =3) Cell line Fraction affected Schedule A Schedule B Schedule C (cell
kill) so0¥totoxiceffeet.12 0.89 10.05. 0.8410.09 A549 75% 1.58 0.18 0.94 0.03
0.73 0.04 90% 2.200.-74 1.07 0.04 1.020.22 50% 1.48 0.01 naa 0.57 0.03
gcbgM175A%&olﬁ&ai|v909§|bﬁﬁ%@Irﬁi@x oﬂ7%uto&gn%&néﬁylean§tbtﬁeém Qﬁdzépotﬁl%%ﬁlb 4gow
. 0
1.09: 1: @admigisiered concomitantiporggquertially to A4S {Iueg) . 53G-8M(pepstaie) ped SKrfaVy t o
| C50, Risompul ated conmbination index (Cl) values are
present g@ﬁagﬂe stanﬂar‘d error -of the mean (n = 3 independent
experiments). Per definition, = 1 indicates additivity. O < 1.0
i ndi cat eSchodideg)y (A)ﬁet-%mlmmomﬂquamm@heqnhé EpothilegeB t he degree of
synergy), while d > 1.0 indicates antagonism (the higher the value, the
stronger the degregsof.s. oy hvl tREEH Fifst e Edotifliofe B t © narrow range
of cellular effec@s) tﬁﬂbﬂﬂﬁrsg@ ngr%%st ed ‘(I ess tdt%nOSg% fraction
affected), calculated A values di S§| ay erroneously large error range and
thus are not shown(C)Bputimope Bifirsidbam v rtbutaxyimiromethylcamptothecin

7-t - but oxvi m nonet hvl. cami , t ot heci n and Everolinus
‘ g i Combination Index

(Mean + SEM; n =3)

Fraction affected

Cell line

(cell kill Schedule A ~ Schedule B Schedule C
| . 50% 1.26 £ 0.12 0.89 +0.05 0.84 £ 0.09
AS43 - 75% 158018  ° 0.94 +0.03 0.73 £0.04
90 % 2.20£0.74 1.07 +0.04 102022

o 50 % 1.48 +0.01 na® 057003 . -
PC-3M 75% 7'1.80+0.05 na® 0.86 +0.05
90 % 2.37:0.20 na® 137 £0.21
| 50% 1.48 £ 0.03 1.35 £0.30 0.92+0.08
SK-OV-3 75% 1.22.£0.09 0.98 +0.05 0.70 £ 0.11
© 1.09£0.18 1.10 £0.13 0.93 % 0.11

90 %

- Cell kill (fraction affected; corresponding to 1Csp, IC7s and 1Cgp). The calculated combination
‘index (Cl) values are presented as mean * standard error of the mean (n = 3 independent
experiments). Per definition, Cl = 1 indicates additivity. Cl < 1.0 indicates synergy {the smaller
the value, the stronger the degree of synergy), while Cl > 1.0 indicates antagonism (the higher
the value, the stronger the degree of antagonism). not applicable, i.e due to narrowrange of
cellular effects within drug range tested (less than 50% fraction affected), calculated Cl values
display erroneously large error range and thus are not shown.

EXAMPLE 11: Combination of 7-t-butoxviminomethylcamgtothecin and Everolimus

IN VITRO EXPERIMENTAL PROCEDURES



I N VI TRO EXPERI MENTAL PROCEDURES -44 WO 2006/ 065780 PCT/ US2005/ 044993 Cel |

culture and cyt ot oxi ci ty assay A549 non-small cell |ung carcinoma, A375
nmel anonm, “7@20 cell adenocarci noma SKOV3 ovary apenosn0s439988, 786-0
renal cell enocar CI noma, PANC-1 pancreas epithelioid carcinoma, U266B1 .

myel oma, SW620 col orectal adenocarci noma, HeLa Cervical carcinoma. and MA

PaCa- 2 w%u?%%fggfﬁéﬂggﬁﬁwnobt ained.fromthe Aneri pah Type Cul ture

Col | ection e of choice is diluted in appropriate nedi a
based on a cell count of 1,000 - 2,000 cells per well for—adherent cell
| i nes arAb4801cnesmall el lmmcarenhorsap@s-fﬂfmalanoma, E3fsPoapaleell agemocardinarea SK@MSs

-?-Lg Elefiltog/ggjr e%gggrc%Ha %?gr%nglsdeﬂ%déﬁ rcifmé r|§Alg¢} 135%@@%&9@%@%% vell .
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si mul t anipeydeits kre ;ﬁlb@dqmmmsmét@s us?ag howl%f eecdilutdtedells per RN Thetells are
proliferation is_neasure rescence&gx 535 eni 590) for

each wel9rOWB PMernight iaan Iewmt?rwéﬁz.ﬁ|%/ac<a$ @ngéﬁ‘éﬁ hunpigihyyrior todig traqkpant; S
The i nt es@fRpoY d?lﬁfld\%eéfe?nédeqkﬂn@DMSD eémédmbf:@mwfﬁmw\a ARt theldbbfsr ent

drugs is determ ned fromthe gercent inhibition of proliferation defined. as

t he rat icgnisreqd aa theliGeP and cordd be § o dilgtionswiigle povesed thei full dese negpense of #1% r ol
|1 T 0 d 75
56 ef f et ] g Bfi exBBseeB theRpplie) Trerd WESa 1HRI e BE s Wtpdon e, 2"
Quant i t aomkinatienlof mestwgfconwen@s f Rarievesy damnozmswnbg this seriesonfixesbatiepteashs of
I tipl 55
G o P Cprlia et YTl Ble Bt siffiandeBTE vREQUALIN o P8kl A D)
cyt ot oxitberfHecarnount of mohteratronmjmaswsd awith Alamag Bhiedftuorescenes (8xi585 e BMeE30) A549
| I h
cyner g <Pt o BhHEE EnGET GRIRINE) rlodbiedofd Uos "1, “SkOv ovary

adenocar ci noma: conbi nation with everolinus shows a spect rum of activity
from DATA ANALYSlS ,

The interaction between 7-t-butoxyiminomethylcamptothecin and the different drugé is
determined from the pércent inhibition of proliferation defined.as the ratio of the endpoint
determination in each well divided by the control wells. The .combination index (Cl) is then
determined for the 25, 50 and 75 % effect levels as described by Chou and Talay {Chou T-C,
, Talalay,' P. Quantitative analysis of dose-effect relations_hips: the combined effects of multiplé
drugs or enzyme inhibitors. Adv. Enzyme Regulation 1984;22:27-‘55). Cl of < 1 indicates -
synergistic cytotoxic effect, Cl = 1 indicates additive cytotoxic effect andCl > 1 indicates an
antagonistic cytotoxic effect | ' )

A549 non-small cell lung carcinoma: combination with everolimus shows a synergistic cytotoxic
effect as indicated by Cl values <1. '

SKOV3 ovary adenocarcinoma: combination with everolimus shows a spectrum of activity from
synergistic to additive depending on the concentration of drug used.

PANC-1 pancreas epithelioid carcinoma: combination with everolimus shows a spectrum of
“activity from synergistic to additive depending on the concentration of drug used.
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synergistic to additive depending on the concentration of drug used. PANC 1
pancreas epithelioid carcinoma: conbination with everolinmus shows a spectrum

of acti VWd @%%7 ynergistic to additive depending on tpergenospimeti on of
drug used. ﬁ 006/ 065780 PCT/ US2005/ 044993 SWs20 col orect al

adenocar ci nona: conbination with everolinus shows a spectrumof activity

froms Lstic t ditive dependi cent atlon of, dru sed.
oot OSH R boiErer AR e et CPMbRBNET whf ByfraAER shid &Rphcn™ ShalbRe,
line oOrftumnarnea@sﬁm@ddam@ebéndmm thercoatéretedtion of diug Usetl] ~ 25% 50% 75% A549
0.51 0.14 0.50 SKOV3 1.03 0.61 0.59 PANC-1 0.84 0.89 0.95 SW20 0.87 0.91
0.98 EXAMPLE 12: Conbi nation of 7 t - but oxvi m nonet hyl canpt ot heci n and
f6-f444-et hyl -pi yerazin
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e | VITURareBiTig VT AL Piedieibdiver 1Ak at o6 e iecie (G’ 7 3sSay

AS49 ngn-smal | cel'l | ulgTarggpme,—AJ75 el gHGITR, 78H- 0 T €, TET _
adenoc TTTOTTIRE ANV S pVary gl Tarci IIUIH:J. [ ci nomma,

PANC- 1 W‘f‘h‘é‘ ' ‘ic,r TOITE; LUUBE.IITyeT op—SW6 '15 U'Tur t al
adenocaret ol He—Cet-weal—f pretroffa—antAPata ;Lpa.. ﬁgfsun, €gr ci nona
Lnad / T h A A e Dg{nn hlL%lll’e f‘Q act Laon’ Thao el || 1
Q

is obt eeti-on Fhe | i ne
a- b“SQA on ng:l | m gg]f 1 0 -
e .

L
oA S A & 11\ : mneTT
of choilce—is w Yt-ed—i-h app:

—t—t1

.05 Csé@gegr

100ul ofq-{ Bem té}wﬂeovernl ght in an
r-ncubat or at X dl ty prior reat ment .

Conpound, di | u re rrade from DNﬁ%Ol utions for each conpound. Typically
t hese ar'B'V@Bbt WFNT@LE&Q?EJ?W uld be 6 or 9 dilutions which covered

the full dose response of the cell when exposed to the conmpound. There is a

third seréiesuitafe ﬁdé&qdﬁgﬂgty‘@gggyfor the ~conbination of 'the two conpounds.
For every dilution point in this series a frxed rati o of ,each conpound is

used. The cells are exposed si nul t aneousl th conpounds for 72 hours and
A549 non- -small cell lung carcinoma, A375 melan ma 786— renal cell adenocarcmoma SKOV3

ovary adenocarcrnoma 786-0 renal cell adenocarcinoma, PANC-1 pancreas epithelioid
carcinoma, U266B1 myeloma, SW620 colorectal adenocarcinoma, Hela Cervical carcinoma
‘and MIA PaCa-2 pancreatic carcinema is obtained from the American Type Culture Collection
(ATCC). The cell line of choice is diluted in'appropriate media based on écell count-of 1,000 -
2,000 cells per well for adherent c'ell'lines and 10,000 — 20,000 cells per well for suspension cell:
lines, cells are plated into 96 well plates using 100ul of the diluted cells per well. 4. The-cells are
~ . grown overnight in an incubator at 37 deg C, 5%CO2 and 85% humidity prior to drug treatment.
Compound dilutions are made from DMSO solutions for each compbund. Typically these are
centered on the EC50 and could be 6 or Q‘dilutiens which covered the full dose response of the
_Cell when exposed to the cdmpound. There is a third series of dilutions made for the
‘combination of the two compounds. For every dilution point in this series a fixed ratio of.each
compound is used. The cells are exposed simultaneously to the compounds for 72 hours and
then the amount of proliferation is measured with Alamar Blue fluorescence (ex535 em590)
, for each well using an Envision (PerkinElmer) microplate reader.

DATA ANALYSIS

The interaction between 7-t-butoxyiminomethylcamptothecin and the different drugé is
determined from the percent inhibition of proliferation defined as the ratio of the endpoint
determination in each well divided by the control wells. The combination index (C}) is then
determined for the 25, 0 and 75 % effect levels as described by-Chou and Talay (Chou T-C,
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then the anount of proliferation is neasured with Al amar Bl ue fluorescence
(ex 535 em 590) for each well using an Envision (PerkinEl mer) mcroplate
reader. ODisYsgl S The interaction between PCT/US2005/044993
7-t-but oxyim norrety yl canpt ot hecin and the different drugs 1s determ ned
fromthe percent I nhi bition- of proI iferation defined as the ratio of the

dpoi | 1_.divided h
conbi natTAGE: ByBLARkR ainRel dise et Kaionsiner e sttt ateeladtsphiite.
ng_v”eluz ,Fug Sg@ezﬁ%hxz ViRe inhikslons) Adv ERgyray Reghiatior] 1684;2246786). 2008/ ObmdRates

044993 . Tal a anti t ve anal ysis of dose-effect
el at 1 oRETBSIC PYIRoN P RLP! o7EREReE RORHNG FYAREHE SHaGANGClant FRHSSIaMAM ¢ o 5.
Adv. En@mggoﬁ{gwé}a{t)tbqee#ggﬁ 22:27-55). O of < 1 indicates synergistic’
cytotoxic effect, = 1 indicates additive cytotoxic effect and - > 1
I ndi cat es an antagom stic cytotoxic effect. A349 non-snall cell |ung
car ci nom&4 BSWWHﬁPBW%W'?WT 43-0(@“@5@9!""”5 {8 g‘zﬁl}hlyllplwrﬁg{lﬁyylmethyl)-
pheny! | pREhyIMFH- 9?%:3[2336 Mmtd‘ﬂ diyn=(RWi- !)ne{ y&mg)@mﬁ%n&&sw@n Lty Rdtene @

syner gi StIC cyt ot oxi ¢ as ‘i'ndi’cat ed val ues <1. "SKOV3 ovary
adenocacieei@asdndieaas by & V@'Heﬁvﬁﬂ h

{6-[ 4- (4- et hyl - pi perazi n-1-yl net hyl ) - phenyl ] -

7Hpyrr @Ktéi\?% &/aﬂ Qc!éﬂdéhﬂﬂuﬁbnﬁla %b]nb(n%%n Wit (64 (- &hhgfl d@eréﬂhﬂeylﬁn@@l?@ pheffECt Fum

of activi nergl stic to antagoni stic depe ation

of drug 7hls@mrolcﬁm(d]pyrm @rdem;«aaﬂ tahenyldatiayeam e rsbaws acs@ﬁbtrumpf aetivity fram

E)ﬁewl ](%)ﬁl—é gyr rﬁgﬁé&@ %I]Cp #ﬂ?{#%gﬁ ﬁnc??tl%tlog o Hrul%/lfs et hyl)-am ne shows a

spectrum of ~activity fromsynergistic to antagonistic depending on the
concent. PANGi pahcréas gpithatidid cavdramaslombinatiah with 6 {d-ethylepiperazioribylimathyhn

th {6- 0l - -
oheny| | PRERIGTIFBPOR.E R0 AXNGOR bhersketny)sming shows s pectnim o agiil,
spect r urfroaf symetgistictty anfagonisty depenidiigion the camtentratiorsof druglepedhdi ng on t he -
concentration of drug used. MA PaCa-2 pancreatic carcinonma: conbination

bheny! 1 S BB pL AL A ik MBI Wi -y PREr 1 SRR s hows. a

sypﬁgr gi wenylpW@yndle 3-dipydmidiag- yi]ﬂ(ﬂ)e‘apmhybythﬂ) avrdhelgisowsla swfr‘ﬁnﬂ(ﬁflmﬂﬂtva
conbi natijon wit

{6-[ 4- (48 ﬂgﬂe’%?‘ﬁéf’&? 3gonisti dergnding. %BﬁﬁPTcef‘HaB?ﬁ pirug Es%d ,

d] pyri m din-4-yl]-((R) -1-phenyl -ethyl)-am ne shows a synergistic cytotoxic
ef fect aMAIPaBas2pancrbatic ddrcinarascombination with {6-[4-(4-ethyl-piperazin-1-ylmethyl)-

‘phenyl]-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-((R)-1-phenyl-ethyl)-amine shows a synerglstlc cytotoxic

effect as indicated by Cl values <1.

~ A375 melanoma: combination with {6-[4-(4-ethyl-piperazin~1-ylmethyl)-phenyl]-7H-_p‘yrfolo[2,3-
d]pyrimidin-4-yI]-((R)-1-phenyl-ethyl)-amine shows a synergistic cytotoicic effect as indicated by .
Cl values <1. : '

Hela Cervical carqinoma: combination with {6-[4-(4-ethyl-piperazih-1-ylmethyl)-phenyl]-fH-
pyrrolo[2,3-d]pyrimidin-4-yl]-((R)-1-phenyl-ethyl)-amine shows a spectrum of activity from
synergistic to additive depending on the concentration of drug used.

7-t-butoxyiminomethylcamptothecin in combination with {6-[4-(4-ethyl-piperazin-1-
yimethyl)-phenyl]-7H-pyrrolo[2,3-d]pyrimidin-4-yI]-((R)-1-phenyl-ethyl)-amine
Tumor cell line Combination Index at cell fraction affected {cell kill)
: 25% 50% ' 75%
A549 0.13 0.26 ' 0.54
SKOV3 1.30 0.93 0.66
PANC-1 0.10 0.45 2.01
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HeLa Cervical carcinoma: conbination with

{6-[4-(4-ethyl -piperazin-1- yInethyI)-phenyI]-?FL

pyrrol o] Z}N})ﬁ]} ¥dshgp di n-4-yl ] - ((R)-1-phenyl - et hyl) - am nepEhoywososapact r um of
activity om 'synergistic to additive depending on the concentration of
drug used. 7- t butoxy|nlnonethylcanptotheC|n in conblnatlon with

6-[ 4- q-cth gpet-azA——tret-h—t—hen . . .uuu 2—3o—tat4- | R
&WeshP ] 5
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PANC- 1 |010 378 2701 |- 47 wA4hos/ 0sd780 PcdPBis2005/ basges 08020 158 0. 91
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-48 What- is clained is: 1. A pharmaceutical preparation conprising: (a)
7-1-but oxyi m nomet hyl canpt ot heci n; and (b) carboplatin for use in treating
ovarian carci noma wherein the dosage is 33.3 ng/kg or 50 ng/kg

7-t-but oxyi m nonet hyl canpt ot heci n and 0.28 ny/ kg carboplatin. 2. A
pharmaceutical preparation conprising: (a)

7-t-but oxyi m nonet hyl canpt ot hecin; and (b) cis-Platin for sequential use in
treating ovarian carci noma and non-small lung cell carcinoma wherein
7-t-but oxyi m nonet hyl canptothecin is adm nistered foll owed by cis-Platin. 3.
A pharnmaceutical preparation conprising: (a)

- but oxyi m nonet hyl canpt ot hecin; and (b) Epothilone B for sequential use
in treating lung, prostate and ovarian carci nona wherein Epothilone Bis
adm ni stered foll owed by 7-t-butoxyi m nonet hyl canptot hecin. 4. A
pharmaceutical preparation conprising:
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(a) 7-t-butoxyimnonethyl canptothecin; and (b) Epothilone B for sequenti al
use in treating lung carcinona wherein 7-t-butoxyim nonethyl canptothecin is
adm ni stered foll owed by Epothilone B. 5. A pharnmaceutical preparation
conprising: (a) 7-t-butoxyim nomethyl canptothecin; and (b) everolimnmus for

treating non-small |ung carcinoma, ovary adenocarci noma, pancreas epitheliod
carci noma and col orectal adenocarci noma. 6. A pharnmaceutical preparation
conpri i s cldi V:t-butoxyininonethylcanptothecin; and (b)

{6-[4-CF - razi n-1-yl met hyl ) - phenyl ] - 7H pyrrol o[ 2, 3-d] pyri m di n- 4-yl
}-((R)-1-phenyl - ethyl)-amne for treating non-small |ung carcinong,

pancr egt I C ﬁg%g}n?é%gﬁﬁca?érébé’raﬁgr?@oqﬁfrrsm noma, pancreas epitheliod carcinong,
col orectal adenocarcinona, cervic Cdf ci noma and nel anoma. - 49

(a) 7-t-butoxyiminomethylcamptothecin; and
(b) carboplatin for use in treating ovarian carcinoma wherein the dosage is 33.3 mg/kg or 50
mg/kg 7-t-butoxyiminomethylcamptothecin and 0.28 mg/kg carboplatin.

2. A pharmaceutical preparation comprising:
(a) 7-t-butoxyiminomethylcamptothecin; and
(b) cis-Platin for sequential use in treating ovarian carcinoma and non-small lung cell carcinoma
wherein 7-t-butoxyiminomethylcamptothecin is administered followed by cis-Platin.

3. A pharmaceutical preparation comprising:
(@) 7-t-butoxyiminomethylcamptothecin; and
(b) Epothilone B for sequential use in treating lung, prostate and ovarian carcinoma wherein
Epothilone B is administered followed by 7-t-butoxyiminomethylcamptothecin.

4. A pharmaceutical preparation comprising:
(a) 7-t-butoxyiminomethylcamptothecin; and
(b) Epothilone B for sequential use in treating lung carcinoma wherein
7-t-butoxyiminomethylcamptothecin is administered followed by Epothilone B.

5. A pharmaceutical preparation comprising:
(a) 7-t-butoxyiminomethylcamptothecin; and
(b) everolimus for treating non-smali lung carcinoma, ovary adenocarcinoma, pancreas epitheliod

carcinoma and colorectal adenocarcinoma.

6. A pharmaceutical preparation comprising:
(a) 7-t-butoxyiminomethylcamptothecin; and
(b) {6-[4-(4-ethyl-piperazin-1-ylmethyl)-phenyl]-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-((R)-1-phenyi-
ethyl)-amine for treating non-small lung carcinoma, pancreatic carcinoma, ovary adenocarcinoma,

pancreas epitheliod carcinoma, colorectal adenocarcinoma, cervical carcinoma and melanoma.
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