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WD 2007/ 124489 PCT/ US2007/ 067225 ANTI CANCER TREATMENT

W TH A COVBI NATI ON OF TAXANES AND 13-
WOHOYAMFHRACYCLI NES DESCRI PTI ON Techni cal Fi PCTUI1967/067225

present disclosure relates to an anticancer treatnent

by adm nistering a 5 taxane such as paclitaxel or

docet axel and a 13-deoxy anthracycline. The present

di scl osure nmakes it possible to achieve an enhanced

A RSREH nRE Sk et A GBI IO G kRN ayp 13-

conposi ti ons coNMPPEORYANTHRAUECRINES
13- deoxyant hracycline. 10 Background The nost

wel | - known ant hracycline anticancer drugs are

doxorubi cin and daunordi i LCh contain a 13-keto
group. Doxorubicin, di %@@T% S. Pat. No.

3,590, 028, has a wi de spectrum of anticancer utility

and is used in the treatnent of . | eykem as, |ynphonas,

and solid tunors.. Daunor utschnigal Figldc| osed in U S.

Pat . 1Mo S 15 dilicdrdol (b Ry i eri

acute ﬁé esrﬁ%ggl.%ée V\éf/eelé}t,és{{bﬁagl%tlf |?y o%ﬁi thése olllrluggnga

i taxdriersutieas pmelitexelerridovstasil ded efl -eevxointhacyilise oXhe pregent

sQ that the total, anount, of drug that. can b iven to .
o e e e Een b Beosib Bgh Ry e b s Pl ! Srmulaive
CGaReELible Siial&icid T8 Fre’s:éiﬁ Ris8losiRE a6 Alatb'8 comgositions comprising
recommended nmaximimtotal cumulative dosage (430-650
natak@ie asil gridfdeonyrntiaacycpne.si st ent heart dysfunction

occurs in 60% of patients 20 and 14% devel op

congestive heart failure. (A Dresdale et al., Cancer,

52:51, 1983). Thus, while Bageuadugs are useful to

inhibit the growmh of cancerous tunors, the gat i ent,

may di Bhomogoriilelnawreaniaarycling ppiifaace sevaisee doxqrpcin and

S + (0] . .
R L
aNb.3, 590,018, hesa wikieppedtine df arivadoer utibtyraatiabodeiddn the treatment of

reduction of the 13-keto npie to a. 13-di hydro ohol
rigblgsaips.tEmplonegs, i sl twmers. Feunonefisio, ﬁfsa@ys?é %a{.]gsog?t-

%13@.?;},611264% @%g%@g%eg@%%mw Iefkehifls.| HoReker\¥Re wility of

these drugs is limited by a serious side effect of cardiotoxicity so that the total amount of

drug that can be given to a patient cannot exceed 550 mg/M? (E.A. Lefrak et al., Cancer,
32:302, 1973). Even at or near the recommended maximum total cumulative dosage
(430-650 mg/M?‘) significant and persistent heart dysfunction occurs in 60% of patients
and 14% develop congestive heart failure. (A Dresdale et al., Cancer, 52:51, 1983).
Thus, while these drugs are useful to inhibit the growth of cancerous tumors, the patient
may die of congestive heart failure because of the severe cardiotoxic side effect of the
drugs.

It has also been found that the cardiotoxiciiy of these anthracyclines is produced
by the metabolic reduction of the 13-keto moiety to a 13-dihydro.alcohol metabolite (P.S.
Mushlin et al., Fed. Proc., 45:809, 1986). In test systems where doxorubicin is not
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nmet abol i zed appreciably to the 13-di hydro al cohol
nmet abolite (doxorubicinol) no significant cardiotoxic

we@tdozaresar e observed (P.S. Mushlin et at., FeRCT/PR2907/067225

44: 1274, 1985; R D. dson et al. Fed. Proc., 45:8009,

Lok L S b 15 R DU R ok cina o

%’fg 1&519@&'&&1& &Frdchee oBRMRAIES MRNEA 818, #bd. Proc., 44 1274,
ative l'ow concentrations (1-2 m crograms/ni,

aiogHR &1 Qsi$0n et Bl désele Broc., AMB0ASEW6). IoanenwastRbe 13- dzhydro
R.D., ds

1
St 3SR BB F SR AR u T iy same o

s?stéﬁgﬁ RldtiRelyNwlc8atentiSdBNE-22MRFodrAhs/BNOR D. 0B6dmd 81, Proceed.
tinme some netabolic conversion occurs and the

¥endAsspdr Ganeer Befol 366827, $9§% RaledOlsan etalt, PreseethAm. Assoc. Cancer

hat cardi otoxicity begins to devel op (L.
RALIN 39 . Arch. Toxicol. Suppl., 9:474, 1986:

M Delif doagabieih i@hllowddaremsialin tHsasst smmmm fo sHbotAReriods of
1985). Substantial evidence has, thus, accunulate

ttiee SQM@“@@P@F%‘%@X?‘@F’P}PC@WS ard s 13dRydrggn G5 teymed in
Ty e
(T%defﬂlﬂﬂpph %474&1 985 MSEE 'Ihmua B@l PﬁmﬁihchR,es mﬁﬁnuﬂ 17:1073,
SOUSE s B o 5 0 P g s s
a@ ldbESubicn arﬁtdaﬁhombi@ﬁﬁ%ﬁﬂts%n ﬁg: p%%e'?@ car%ﬁ%)ﬁle eftbcts Produced by

known t hat doxorubicin in conbination wth
tthein bk dihyducmetabolpac(R. Musblin et g, FAGESs] Oalmaé,rﬂqéﬁl t&y 1988; R.

A ERGTe D55 Cheer 82851 d8R e 1 SRE! Gy Pro® N cad

%1(083*9585' N9%8; et ab CHRBCRES G- 915%52(503}% Wth
pacfltaxel al one the response rate is_32-62% However,

i n cortbiskaps hat dpeerebiciondondination it tbel trsanesesisbiag paclitaxel,

r af R o},’cm %40/ a&gi-] n%%@x" eflfecﬁ fil lg%s‘t Car}]cepcgl%%géﬁ% either drug alone.

Qe Rty redgomsd ratéOaeh dokbﬁubfcinmaﬁ@in)bredshamcer are 35 50% With
conblnatlon of paclltaxel and doxorubi cin can cau

dlapkifpgad ialons trsERapee Fsaisd2eqa huFeveKeroB! combpragions ¢ ose two drugs
%gg ?ﬁﬂl‘ilée &%ﬁﬁ@ batds of83- @450 égqlxgﬁ L,fbt NCOEtn @)%c@ﬁ ¥§’>2688 1995,

and er nowsk; .," Seni'nars 1 n Oncol ogy
TRk nGeGE P ot Ea,tﬂennaare in entdoge23:2hd 584). dinfouxnatelyythe

I : _ )
SHIRIREGRPY PR SRR SR o BHrSe PG sunBepfs ok fiure in

Ilrscmdﬁ BP&atﬁBts‘{@'ﬂﬁﬁ?L' 44l heatih dikbl. 4526881 908, dddDéBBernowsk;
by reduci ng the dose doxorubi cin (G'ordano SH et

A et,al.Chémin@arie Oncology 83 233599620B&itaxslienhahessdhe cardipjoxicity of
doxorugzcm which limits or precludes the use of anthracyclines in combination with
taxanes. The incidence of congestive heart failure can be limited by reducing the dose of
doxorubicin (Giordano SH et al., Clin Cancer Res 8:3360, 2002), but the efficacy of the
combination can also be thereby reduced (Sparano JA et al., J Cin Oncol 17: 3828, 1999;

" Valero V, et al., Semi Oncol 28:15. 2001). In addition, even low doses of doxorubicin in
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30 conmbi nation can al so be thereby reduced (Sparano JA
et al.,. J Gn Oncol 17: 3828, 1999; Valero V, et

wW@pk0o7/18a889 Oncol 28:15. 2001). In addition, evRCI/USA07/067225

doses of doxor ubi ci n in 2 WD 2007/ 124489

c A A’%@’g%ﬁ%& e alls s%?d ?ﬁgw& &8 d u@{lslt%%l%y rﬁﬁl}t?it%ns in left

vientricubar lepectiey fradtionr(Sparand Jo et {1S5p éhmﬁincdlﬂl 7TeB8248,.1999).

Cn Oncol 17: 3828, 1999). 5 SUMMARY OF THE | NVENTI ON

The present disclosure overcones prior art problens

and provi des an an{yREVIANY OFCTREWNVERTIOR apy t hat
conprises using certaln anthracycli nes I ch whe

conbi nBe prwehhdﬁ;ctiesﬂra&mwsnw frior mﬂprcghicmmmui ]movmlles an anticancer

| ea fi ca t reduces cardi o i C

oot T o Re S E a1 ich W sqmbined
| Rith erﬁaﬁh@é’%?ﬁot%&fﬂc& of amasm mmmxye;@ms ichrdidi8xicity and avoid
treatnment of cancérs includin I‘ east cancer as

cmnmemtabée éski ftcongpstivhbeaipfadere. “This ip ten@nevides significant
di'gﬁ)%(l% ?e%%ﬁ} nh e grgﬁrlr%nr%frl{s] cgfg ca}gﬁ rrnp H).ciut'a‘ranrglr‘)(%gasi ge{nc&r e?sact nﬁy%:ed {0 existing
ithgpids.ng a human, in need thereof, a t her apeut ically

effective amount of a 13- deoezly anthracycl ine of the
f ol | ovkhegpressptdisdosura i orpeamed wth a methaddop treatipgregneyy which

SimothE e SAFihe @ iy O inhalgRA a7 et 5o

athéerapeuioalleffecsivg amonmt oftayl3-jHoay ambensy ¢laorl dfthe following formula:
acceptable salts thereof, prodrugs thereof and
m xt ur es;

RR O R

wherein
each R; R, and Rj individually is H or OH;
R4 is H, OH, alkyl, or O-alkyl;
Rs is O or NH; and
R is a sugar moiety; pharmaceutically acceptable salts thereof,
prodrugs thereof and mixtures;
and a therapeutically effective amount of a taxane. The method of this disclosure can be

carried out wherein the 13-deoxy anthracycline and taxane are administered
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- Oalkyl; RS s 0O or NH;

and a therapeutically effective anmount of a taxane.
The met hod of this disclosure can be 30 carried out

wob@rar48e he 13- deoxy ant hracycline and t axaneP@r/ES2007/067225

adm ni stered 3 WO 2007/ 124489 PCT/ US2007/ 067225
in eit er ord

2 % arnlli;1 %Raqr(])gf e% Wa%? ar a %\’ g Pr’ S‘iﬁl}wl& @Hg éB Sﬁ%‘ &r?f:r (H' consecutively m

eéltﬂa%rc@f%q;mhaeaﬁaﬂmﬁc@@fﬁmlcancer effect. Another
aspect of the present disclosure relates to a

c onposAnether aspret offhe pieskt digelosige eelatésda Acemposition thefrpspvides an

nd/ or anitneoplastic.eff ful

oisSiecf AatIERE ATt Sy Brariflic 4Bt ettt el BFBhcers. The
d¢<ﬁﬁ§o@ﬁz@ﬁ@oﬁﬁ@§fes@@d@c@§n@laﬁms@atlbrdas%cdﬂﬂnacwﬁ@wmﬁbund
represented by the fornula XX RL O2 10 R3
15spRaentest loHbemilliekei n each R1, R2 and R3
individually is H or OH R4 is H OH al kyl, or
d 20 R6 is a sugar noiety,

pharnaceutl 2 salts thereof and

prodrugs thefeof; 3 b such as

pacl it axel ;

advant ageg=of > : -ecgﬁg

readily | illed jwn the art fromthe

foll ow ng ' is 25 X

shown and [o)Te ‘rred enbodi nent s,

sinply by way of i“ { the best node. As
zed,

will be real e dis Iosure i s capabl e of other
and differenRy emb®f ment OHandRyg s several details
are capabl e of nodi f1 cati ons | n vari ous obvi ous
g@ggl wi t hout departing fromthe disclosure.
3 |ngly, the description is to be
each R;, R; and R; individually is H or OH;

Ry is H, OH, alkyl, or O-alkyl;
Rsis O or NH; and
R is a sugar moiety, pharmaceutically acceptable salts thereof and

prodrugs thereof, and a taxane compound, such as paclitaxel or docetaxel.

Still other objects and advantages of the present disclosure will become readily
apparent by those skilled in the art frofn the following detailed description, wherein it is
shown and described only the preferred embodiments, simply by way of illustration of
the best mode. As will be realized, the disclosure is capable of other and different
embodiments, ahd its several details are capable of modifications in various obvious
respects, without departing from the disclosure. Accordingly, the description is to be

regarded as illustrative in nature and not as restrictive.
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regarded as illustrative in nature and not as
restrictive. 30 4 WD 2007/ 124489 PCT/ US2007/ 067225

WESNMARNSOF DRAW NGS Figs. 1 and 2 illustrate BP¢BEUS2007/067225

dose-response rel ati onshi ps for paclitaxel on the

i nhi bition of growth MARY diEh ’ngl e and in the
presence of the I @Osgﬁ%cent?ati oirg\ % doxor ubi ci n,
daunorHips.diand 2atlugBxaithe ysearesporae yeddtionshipofop pacidsxel on the

according to th sent disclosure. Figs. 3 4 .
iip}%ggs(op &rq og(%@l? T égﬁﬁ ﬁggxerag iny the ngq.?pxg@ qfélpe%() c.oncentratlons
RiFdokb@bRin, Quldibicin Gl B-&doRy a@*c‘?ﬁ% Boﬁfao‘g?a% QcEBiliinp $o the

| eukem a cells, alone and Iin"the presence of the IC 10
agoessahdisdosuons of doxor ubi ci n, daunorubicin, or

13- de nt hracyclin onpounds 10 accarding to the

or e orf Pt O a0 AP RESHIE F IARGAP Lo pagitasel on the
RiREbOREP gEVRAGI WERE SurBiduRetnlieef19) dl hei and sl @RGirkdRhédT the IC10
details certain enbodi ments of the present i

dogesndrgtiers, ofi doxpribicin, Weunardliciss erok-aeay antheacyelinglcomppends

.S 0al, ltb%et rgsel di'séri%sﬁgp! ication to the 15 details of .
conposﬁtlon Shd: ¢8nBI A%t i ons of the compounds

described in the acconpanying exanples and

experiments, since the disclosure is capable of other

enbodiMeht LER PIYCREHON QI THEERERERREDLEMBQDIMENTS |

‘The 13yflgony fﬁ{l;%\bigg%&ér{pﬂ&aﬁ QLR GHRIAMERS of the present

according to t esen I'Scl osure
fdidclasaren g 1§ @r eutmserétood GhdRtheQliRoddBe islnoR Bl in itappRéation to the

%%tagglothompositions and combinations of the compounds described in the
accompanying examples and experiments, since the disclosure is capable of other
embodiments and of being practiced in various ways.

The 13-deoxy anthracycline compounds employed according to the present

disclosure have the following formula X;

Wherein

each R; Ry and R; individually is H or OH;
Ry is H, OH, alkyl, or O-alkyl;
Rsis O or NH; and

Re is a sugar moiety; pharmaceutically acceptable salts thereof and prodrugs thereof.
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Wherein each Rl, R2 and R3 individually is Hor OH;
R4 is H OH alkyl, or O-alkyl; 30 RS is O or NH and

WR07a248sugar noi ety; pharnaceuti cal |y acceptB@l/€52007/067225

salts thereof and prodrugs thereof 5 WD 2007/ 124489

CT/ 007/ h S
gaungs 78% gélzq&gg?{gg% “ﬁe @ &%Larlﬁﬁgaer %&Mﬁ?%& thamnal

NRiger. USRI éde thficdl 0xXdeokp bRapRaEs areel 3-deoxydoxorubicin, 13-
13- deoxydonoru icin, 13- deoxyda nor ubi ci n

1®oaéweakbrﬁi%dﬁy1§pﬁycapgu@ggy% Qﬁy@pﬁubicm 13-deoxyidarubicin,
¥ Haf gagycin, and the
5 | m q% ana )}gglé%ﬂ&eesgﬁﬁ%ﬁﬁé%ngl nati on ther apy

accor diigedntbihdtion thérapy asurding torthiselischsnriugher comprises
SIS TN RN I ST ——
S?écgl?tgﬁlg %51%%@%@%9&%@&&% eof . The conpounds

to this di'scl oSure may form prodrugs at -
hydr oxVhe @nnpomciamcnninﬁgmdins@lmlqsmee'saw@mg)r@drnﬁ&gi hydroxyl or

am no acids,..etc s as. the dru f.or

B B R iR AR RphAcidusct ireps % i Hodrug forming
PR®Ickib® "FaraNstinted FROxyméthyl aQhe 4tpbs1ﬂbﬁ’ s db@s nono-, di- or
agai n these E)hosphat es can form_prodrugs. Hydroxy and

hiyiphosphetss hyd agpinihsse phopphnsescan ferim prpdrugs. Hydroxy ind ‘

SRR My R AR o pRORORRRL B8 iy of

aﬁﬁbsplitﬁﬁtesl Fht ox{gldaRich bfklh?dxaﬂyinbmgl papte ogsverttd o€ Hgand then
forns of the conPounds beari ng various nitrogen

f torfekliFg é(q%)@r?% he prOHPSyani no, anide, etc.) may
1 8l SRR S o e,
ubsdrtesytainting, echidd, letd. ), may yﬂc Juda khecfoilbwingaypesrafiderivatives where each R
TR ELTI e
?ﬁk 1'1)%; %&r@éye@é hRQIR SRyl aMHdn), Braikﬁ‘)yl,@bb@ﬂ@l &5 cycloalkenyl
groups as defined earlier.

(a) Carboxamides, -NHC(O)R

(b)  Carbamates, -NHC(O)OR

() (Acyloxy)alkyl Carbamates, NHC(OYOROC(O)R

(d)  Enamines,-NHCR(=CHCO,R) or-NHCR(=CHCONR;)

(e¢)  Schiff Bases, -N=CR;

® Mannich Bases (from carboximide compounds), RCONHCH;NR;

Preparations of such prodrug derivatives are discussed in various literature
sources (examples are: Alexander et al., J. Med. Chem. 1988, 31, 318; Aligas-Martin et
al., PCT WO pp/41531, p.30). The nitrogen function converted in preparing these

derivatives is one (or more) of the nitrogen atoms of a compound of the disclosure.
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(c) (Acyl oxy)al kyl Carbamates, NHC(O OROC(O R (d)
Enam nes, - NHCR( =CHCO2R) or - NHCR(=CHCONR2) 25 (e)

w@ehirfit44Bases, -N=CR2 (f) Manni ch Bases (from PCT/US2007/067225

car boxi m de conpounds), RCONHCH2NR2 Preparati ons of

such p

i or o SETOBR LA b Ay CORPURRRET U (IR nclude sters

J- Cmﬁ) wiitre the R $8&1p ®n;eslibbﬂs todriygdehivbhwhose refeaselin theF‘lﬁﬁy through
/415 en functi onvert n

o eiigr Tasllic bipefies PabldRET phatiaee PR ARER b 1vis

t Hﬁoﬂlbxgﬁr@&%g dRt PaB 6 aaca%%gﬁyakqd &frnd sRRh&HSEILOEY hﬁy bef

WO 2007/ 124489 PCT/ US2007/ 067225 Prodrug forns of

cauabmRarly selétipeng conpounds of the disclosure include

esters (-CO2R) where the R gr% corresponds to any

al cohol whose rel easepj-n_ y-~thro enzymatic
or hydrolytic process%?emgs}? \QL ph&rmaceutical ly
acceptabl e | evel s. 5 Another|prodrug derived froma
carboxylic acid formof the djsclosure my be a

guaternary salt type RC(=0 X0 R of structure

4%?&5@.%(}%%%“ ca fcfo};?;a%%é‘] gbéhsal ?% Og‘b_gﬁﬁg 23

conpouPitsmadeutiballypacesstabile dilsalf tisurompobidd oftthe geesédtdéselosure

d,er maceuti cal ] y. acceptabl e i nqrgani c or
' gwé%ﬁ%‘%g%%ﬁﬁ@@a&?u ISR %‘Pléta iREsE Prefganic acids.

Pe[nggﬂgg @shﬁabl@ﬁé*ﬁ@ﬁfcﬁﬂb dl%%lf)ﬂ Hgdrd?ﬁ‘érﬁic fulfuqc nitric, perchloric,

oric, fumaric, | oric
I ﬁmtam:, mslaicL plwsphmc, gl}&ollm laptm ohlicynke, pumuhlbmltmne-p-sulfomc
tartaric

i aSetca i, Becfansfouic Firkdd Bepdt, A iic, sapRilene-2-sulfonic,

tiffubteAEQRGRH benANEs RNZARAEU KERNEGVRE it aﬁﬁbﬁr‘i‘ate bases include
derived from appropriate bases include 15 alkali such

aadkalbgich g5 setummad amonRecent |y it has been di scovered
that the.tdy %%Mee%ltd;ﬁ%v&fefl Hox 8{3%%' eog% tforgg LRBLEICh,

or ot Hefr  sim T ar & racyclrines wl
nafuabibicha ol ytheosiwdlat aﬁhtaeyclmas dilDhevbeandtdbalicalitnverted to

forms, and e, therefore, devqid of cunulative

, qapcgg@p:g:, lgrcg[lydm forms, and are, therefore, devoid of cumulative irreversible
cardiotoxicity. In particular, see W099/08687, U.S. Patents 5,948,896 and 5,942,605 and
PCT/US99/04704, disclosures of which are incorporated herein by reference. Heretofore
it has been unknown whether such anthracyline anticancer agents would have an
enhanced or even synergistic anticancer effect in combination with taxanes.

Along these lines, the IC50 of paclitaxel alone for inhibition of MCF-7 human
mammary tumor cell growth is 221 nM. In the presence of weak growth inhibitory
concentrations of 13-deoxy anthracyclines of the pfesent disclosure, the IC50 of
paclitaxel decreases to 0.55-11nM. Paclitaxel alone haé no inhibitory activity on P388
murine leukemia cell growth, but in the presence of weak grthh inhibitory
concentrations of the 13-deoxy anthracyclines, the IC50 of paclitaxel is 13-20 nM. In

non-cancerous rat-derived H9c2 cells, weak growth inhibitory concentrations of

7
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cardiotoxicity. In particular, see W99/08687, U.S.
Patents 5,948,896 and 5, 942, 605 and 20 PCT/ US99/ 04704,

wale@ciiaesy es of which are incorporated herei n BYI/US2007/067225

reference. Heretofore it has been unknown whet her

s %‘iﬁﬁ@t NERGYddcPGs @k 16 3R 6L 3- @&ﬁ?&&o\mﬂ&iﬁ ffpfé‘x\é 90GM to 400 nM,

nced or ‘even synergistic antfcancer e
c devingasa thied @ SQiof hhdamnésmmﬁkloxcguiblbmsfmm il hetnM tdn21 0 E0but does

oisREige LSOt v Bl hich somnibe e A2 PPEE chseony
Ognt}ﬁ%@%IQEQW fhe HRALRI &&[déurez@h&i)&ﬁﬁﬁh&?ﬁdtﬁ Rxcafbs producrﬁ: an

13- deoxy anthracycllnes of present disclosure
| @B@nesd, higblyi nt?dem Ian‘dmp@aaéﬁumm oud6r Antinkoplesic ciffet |

al one S._ no itory,.activi

ookt B eRrant AR ReiE B pordioles Beifion of e i gancer, antitumor,
gaINr intinEi P stie e ¥fica6 P BEQRAT bl RRE d6des bh €3 -B@o)ﬁiﬁzﬁiﬁh‘racychnes of the
ant hracyclines, the 1C50 of paclitaxel is 13-20 nM In

nfsrmuled sheopresens disglesire e Worpyer, cempesitiorsaieceding t the present

FAnCarnT AT TR T e

| EpfifioAntlyIedieed yarisoxibitg | The progent @i6cloddré in heGsédf a combination

decrease the |.C50 of 13-deoxy-5- |n1nodoxorub|0|n from
18ipiaranesnd #d 3ndgoxl gnthipsuelinergn pravidscler ametlicagiguyreatment at
d eoxy
R e

conbi nberamezl;) usacdie wam mﬂmlnﬂaech\mth en Eaieomy’d anthiagmlme can provide
pot ent ant gncer

| tunpr, and/or anti neo
P retne R R ol g lask 1% soppeadle cAULAE Bediond Itis
PRt Rahab ISR hht thb €3 @%ﬁy%ﬂﬁ&ﬁzclnﬁ'%ﬂ%é can NHEP Simultaneously,

ant'i neopl astic efficacy of taxanes by [ ow doses of
1 patetskyorgansecuteyetl.i nes of the formula of the present

di scl asur Qsitions.accordin

or oser agrigh b Bent S TR R (15 FainMndfhg Obinaton of 13-
1ol e etliragydline &Mk dnes, cRtiiBitskviGdrder) intRliimbBR Wed/or neoplastic efficacy,
significantly reduced car di ot oxi Ci ty The present

dibaicreasghd foriallitypes of therpies fi @rdm’imm@an@@fs, ngpplasms waanors, including

al?@wﬁn&%n&ﬁl% ég? n,enr? %k/!ﬁ?f Ustate psg&ééc%e in%?eaggléngt, ié1dney, colon,

caci ous onpar
t dndsentrat getivoekyslegintumanh The tigathenisfeke peenedistibsieomerides a

use o he taxane conmbined with a 13-de

aEﬁ'Fthﬁ"L%{Fé’PPrﬁ%‘s% smoil gEcangass, é“lil?léa%"g@ﬁtne%ii% ip gnammals,

Slﬁglgamgﬁﬁ;n&esss toxic conpared to each drug used al one.
Inportant to note that the 13-deoxy

a nt h r o yyqli¢ah eormpokitiax aombation enivied os prephtatios of teyconstituents

according to the disclosure is a compound of formula X combined with paclitaxel or

docetaxel. A more typical composition, combination, mixture, or preparation is a 13-
deoxy anthracycline selected from the group consisting of 13-deoxydoxorubicin, 13-
deoxydaunorubicin, 13-deoxyepirubicin, 13-deoxyidarubicin, 13-deoxyannamycin, 13-
deoxycarminomycin, 13-deoxyamrubicin and the 5-imino analogs thereof, in

combination with paclitaxel or docetaxel.



10

15

20

25

30

separately or consecutively. In addition, the
treatnment of the present disclosure enploying the

w@owninesd on of 13- deoxy ant hracyclines and tRBXEOS207/067225

exhibits anti cancer anti tunor, and/or neoplastic

effica y, f .

t her ap’lﬁe{% c?r%gtutte tf &S coﬂ‘ga%gi%n,’ c%%né:%la}tlgé nxgﬁc?urg (%r lfrr%)ra?tlon can be
| Bdrhinéktered towﬁamnaslmmﬁhmoﬂy, separu'ely, sdyuenisdlly, ozmmyecuuvely The
pr ost.at e, reas,, | un%éykl dne col on

P eH Brenis s, B SRRy fomotient iy SRt pater fhag B Thedically
PR&REALIedHS RSN 81 DL AR AES uoplERINH L) imb UBREGAS LR

anc tunors asns in o
madmimistration imcludeds administeing. th@&onstitugpts oﬁthemomposnhbna; apmbinations,

conbi nati on, m xture r ration . of ,th

 BISPIER RS R parations PR bt e PPSh fezohgesysuspensions,
C%m@diﬂderﬁﬁlsfoﬁg Pekders, seﬁgy BROMUKE PRE prictdre@lro@e of administration
docet axel nmore typi cal” conposition, combination,

msmamn@ralor preparation is a 13 deoxy ant hracycl i ne

igl gggi@% crtl?alT r%elgfocpan%uﬁgd&g)g ISQI%&OII f the constituents may vary

oxorubicin, 1 daHSPusT el
1gccd Ry Rithe pbmeular pHasmeeKyal Cfa:mbatmmhf the 13-de0xy anthracycline of
13- deox annarTyC| 13 30 deoxycarm no

L Eraa Rapantile, departwis phirmse il basulaen gbthe tppne being

R

cadihs phitiotlar patidht beihg oregtedn Riadmagaorangesdpathatatiministeation of the
be adm nistered to patient_ si nmul tangously
s%(ﬁw%l@léways*@axj@fﬁﬁ%ﬂ ?%‘r‘ ; COitiOPn e G GPePTf Of fgliscase in the
&ht %.Hbcﬁf%ﬁbé?&’é%e&ﬁ f‘g&cﬁﬂ?r?%k@l jRakd gt in any
epta manner t [ s me accept abl e,
i ncI udAr@amm:leutyqai panpmmtm'rmﬂ tlye, pnesmat dabloyurewommnses a 13-deoxy

atie OF primi xR bRl IR « g B parppespgcally

aud
&HEJ@;th&E 'c@@ﬁr or &cﬁléﬁte TheR phRFRRRGEA] 0ASpbdRti SRR Present

of tablets, Fsu es, | ozenges, suspensions,

s@ibelesupnare 1@?@ mmﬁancsbth@@% syr ups, and the |ike.

The pr D

T PSR 8Pl SO SHER | g5yt 01 R o e

t eevirgosteiniatyuskill $n ihiam\bafrfyrmmﬁ@rodmpguﬁds ih Iae‘om of pldtnateutical
pharmaceutical ,fornmul ati on of the 13-deoxy
QFRIRROSHIPER. cRmbERations AR (UAeS XK R RRATBHQNS] z‘eeharmﬁ%euﬂcaﬂy acceptable

g%.:i‘zﬁ]égﬁgfe?sr 1oRIAR LR BoP LdrfiHible¥oltloRtih 2R ffer | fifeh@¥PARapsulating

substances which are suitable for administration to mammals including humans.

——-O

Pharmaceutical compositions, combinations, mixtures, and preparations suitable for
parenteral administration are formulated in a sterile form which may be a sterile solution
or suspension in an acceptable diluent or solvent.

The amount of an active ingredient contained in the pharmaceutical composition
may vary quite widely depending on many factors, such as the route of administration

and the vehicle. In the present invention, a pharmaceutical composition may contain
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utilized, the particular cancer being treated, the
severity of the disease state being treated, and the

w@anriizidBar patient being, treated. The dosagePCHO{®E7/067225

for the adm ni stration of the 15 constituents may vary
e 0 95 O bLE-4258 A N EIN Bl o from s
Oﬁlmﬁdomﬁlgoﬁ'lalth)tanen the art. A phar rraceutl cal

- conposij t| on of the prq%sen oll scl os r| ses
Bcbflis

13- deokythe Fethadedyhs ¥ T2 IGPY SR S Bl formula X is
%drﬂm?stér@d(ﬁﬁ?%dtﬁn?m%@& Fﬁ?ﬁ%%%&@dsleﬁon%&ﬁ@bqt%hg/m body surface

carrier or excipient ese phar maceuti cal
cmusaltauo he0uhgifebody eexdaxte a2, diosctypsaly fiameahose] Qimg/m’ body

e PGy bt BED B e B R MR ERPT R R pentorel

Ofﬁﬂtma\anﬁkﬂs{rbudm ”f-‘}{eqa;%t: OPfhefp%s%ll BbdOGrEREERMISEreldAo a patient
a form of pharnmaceuti cal sj tions, combinations,

nindead @@recg mtla gﬂ@p@mtab@m@ 1 mg@h atmh@*etdtoﬁ)@ ag/p’, more typically from

SCI? Etl(g ?Ipqﬁ) %Pro' f? f%al Pre x%alﬁpé)gth%%'lfe%érgigute of

S idifin@Na86n WThe m-aé@{ysdmltﬂr@@cﬁné &1d the mxahStdndid ainihiGtered together,
manmmal s i ncl udi ng hunmans. Phar maceut i cal

crFpYBEle COMBOSI BRSO RITIEb AR, MiFUKE. O SESPaBan MTepa ba plsstered
S yep%ﬁ?cltig il %ﬁhe]r gﬂfe? V\E&J&ﬁ i#%ﬂ' Jithgf 6@%11, ?Fccﬁ{sg JtleEPg% @ftﬁ& order.

Suﬁﬁﬁ mst adininistaed wgehpt, #Y wcolid dmﬁl]ioumi isstgpicalhy adriﬁmstered within
nmount of an, active_ ingredi ent cont ained in the

pﬂ%hﬂ‘&'&@ﬁﬁd@wswﬁ’&dé@ﬁfﬁt gomramdnay vary. quite widely

depend‘rﬂcgmﬁ{kaﬂ@e?% 85 ﬁfﬁéyﬁ?ﬂ‘lh@&xﬁﬁ@a&% ‘?ﬁé&ﬁﬂy increased by the

adm ni stration he vehi c I'n the present

i h&/-dmxymnthrac)mhac nﬁﬁmtﬂa&éhmtboumsmnem imbgricitih dag,fin @art, to the

WO 2007/ 124489 P USZO 06,7225 out 0,

D05 B B ben SRR iy ey ABLT SR ot of e tavane
féﬁ'@héb@%oxﬁa&hﬁa@ydﬁ@@cm&fdnﬁnis@m frdq%eﬁt Reag¥RicERely. The
of the sub(i ect distclosure, a 13-deoxy ant

racg‘;l ine o
fmtmllwtho and @derdifiadininistrasion vall yapyaiceeiding te theparticular

Oé'lgllel agzog,tbcg?ﬂp%% %chg orgﬁlﬁzg%ﬁgxg%{térem a@%@%‘g‘? e a?t?c ar cancer
twﬁhg:&béwd fah@ i, uiéﬂ;aﬁ&titﬂﬁnigﬁﬁbmedsur face ar ea to

about 500 ng/ n2 body surface area, re typica
%fﬁg’r desrey an aqysieawéﬂfha

OfaxhtohE SR Mint At fol A8 WsHoSmPHY WAL SF Bkih1E An I RIbGHg tests,

which are intended to illustrate but not to limit the present disclosure.

Anticancer Effects of 13-deoxy anthracyclines

The in vivo anticancer activities of doxorubicin (Compound I), 13-
deoxydoxorubicin (compound II) and 5-imino-13-deoxydoxorubicin (compound III) are
tested for anticancer activity in a murine leukemia model utilizing CD2F1 mice injected
with P388 cells (mouse derived leukemia cancer cells). Groups of CD2F1 mice are

“injected intraperitoneally (ip) with 1 million P388 cells. There were 10 mice per group.
10
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in need thereof at a dose fromabout 0.1 ng/rn2 to
about 1000 ng/nR2, nore typically from 10 about 10

worgvon224489 about 500 ng/ n2, and nore typically BYI/U®07/067225

parenteral route of admnistration. The 13-deoxy

apf e ﬁS)‘(&'hbl@ﬁl #06h Iger‘né/‘g% ARInfiAReRA i QQ%I bt?tf\%([))ﬁféyr 9 days on days

together, ina sin mposi t' on, nat i
nia@tafnm stmiy p}kdmnmadmmubmn is:aimihisteae&npmtﬁtéeng&g and S5-imino-13-

tely .i.n.ei der s ue ially in ither.
o e ot ol 47 . i BT s Whefroriiein. A contro
aghupiShRcRd WidORhaeE . Meﬁﬁn%ﬁﬁ%‘lj tlﬁﬁm%ﬂzula&:d for each group.
typi cal | adm nistered wwthin 15 72 hours of

adntivitysefor ¢omapouné isf empmsswmbmmomﬁné proheriged seryival (median

| PR bS8 Bn Sad it ARG e Ra?Bimerc i ooy rou,

Whiuhtilied 89 100CT/€99)€ The résalth Gletshowl WeTabld 1 P @okordbiif PRduces an
synergi sm between the taxane and the 13- deox

afttitwaeseffachas shia byossgnibeant A7 Yodneipase immgdisnsurvival time. 13-

13- r e e S

AP SORET, S0 D6 IR S gppincan incrase

oirndﬁedmf surdivhininsé, mat sighifichntly d&ﬁbl}énﬁﬁoiﬂrdibb{ﬁ@xbtdih t Tige results of
rticul.ar. formulati Qn, conpositi combi nat i on,

ﬁiqﬁnédm&mm*ewfz shat d i-deprpansbiaey far:sdhaveaﬂﬁeeamevo@ﬁ?@y similar

- ULGRLER: c‘?ﬁ‘qhh&?ghgx?ﬁﬁi‘ﬁ&%t% Qfatient being treated. The

enhance actions e Cco |nat|on of a 13-deoxy
anthracycline with a taxane of the present disclosure
are shown, by way of exanpleﬁ%éﬂg he foll ow ng tests,
25 which are intended to il ‘e but not to limt
the present disclosure. Anticancer Effects of 13-deox

aﬁﬂmaae%r@ffﬁnegf dererubiein ardothe b3 dectyerthragyelings injrsige with P388 murine
do [

AR 1 L RIRUR ) B g B ERAOEUIIG iion vl e
(conmpound I11) are 3Ccdneskmide BOI00aNt ancer activity

in a nurine | eukem a nodel utilizing CD2FI rrice

injected with P388 cells (nouse derived, | eukem

cancer cel I'959UPG oups oot F1 Midian guwival Hmect ed T/IC %

i ntraperitoneally (i p)kag/iday m | |i oleyP388 cel | s.

There were mce p 20077124489

PCT/ US2007/O@#t2225 I n |t heéd doxor ubi ci¥9 group 0.8 ng/ K@

is adm ni stered ip consecutively for 9 days on days

1-9 of the poxbicihIideoxygloxor ubicizg i s adm ni st erpg*
ip at 1.6 ng/ kg and 5-ji m no- 13- deoxydoxorubicin ip at

3.2 ny/ kg, ¢6}nﬁ6hndq?m' cal fashion as for doxorubi cjn«

A contr ol

Compound I 3.2 27 142%

* p <.05 versus control

Cardiotoxicity Evaluation of 13-deoxy anthracyclines

Twenty-four age matched New Zealand white rabbits weighing 3.0 kg are
randomized into four groups (N=6 rabbits/group). The groups are chronically treated

11
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5 group is injected with vehicle. Mdian survival
times are cal cul ated for each group. Activity of a

weomwpoHIsy i s expressed as the anount of prol onNRETUS2007/067225

survival (nedian survival of the treated group
dj

%ﬁl} %%Qox*a¥1c§r{1 qr's gk)gdbxégfg\:’dx%ﬁgﬁ /é ef 3- He 08 ytﬁgﬂgﬁseahm (1ID), or
sh@hmie (019%61@:11@1) 1DoEn>ccf |dutg aivehistecrtel adraindstered it intauaroear vein two

ef.fect as shqwn ni fi,cant 70/|nc se .i.n
HEESHeSH STt FREbIo08 Srep Gk B TRk i ode
SedndbRiolcs yﬁ%?f&‘ﬂ@é Wels'la Gk E‘véi‘* ShePhRHURS bR 'iéi’[‘irefn'tr%ﬁﬂﬁr fractional

i ncrease - di an sur i val not significantl
dsﬁoﬁwnmgt(LWFSDrtwmw @Mdmclﬁmcﬁoa F eedlbqrsuxmptlom isesensured daily and

t t | hav
o hi e B BRI elR; e FRlRlis R R e Rt ghtood as
aﬂo;@rﬁ]ﬁ:@iﬁ&féﬁteﬁ"ﬁlﬂﬁts (%gr foABLE: dacifitd, apaicald 1efihestisulf free wall

doxor ubicin and the deoxyant hr acyclines in nmce
mﬁfmﬂp wIge ohgied end peasriaad in 1005 butfened dormalis dpn/histalogiq spering and

cd naglfsﬁfﬁ%ig ‘ﬁgﬁq ’&%{%Xll})d eﬂ%ﬁgf n%o%@g%ss?ﬁé \éhé?%%a# o 8btained to assess

S tHriliiay ddvelsi ofanthk4e %ndmh& ﬁeth‘b}éhﬁay Ralﬁ%itstdi@bacﬁﬁi:&i ﬁrﬁ&l they
25 Doxoruhicin 147* ound 11
h@omew &a)Fm 3@%@1' decrgago in EBFE by 1956 V@FSSIL?S’ 42% t0 32%

les
gt ot e
winutesitisodi Bswands gltemgginihgdle snuéy randoni zed into
four groups (N=6 rabbits/group). The groups are
chronically treated 11 WD 2007/124489 -
PCT/ US2007/ 067225 w th doxorubicin, 13-
deoxydoxorubicin (11), 5-imno-I3-deoxydoxorubicin
(rrr), or
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" (LVFS) to asses

vehicle (0.9% NaCl). Doses of drug or vehicle are
admnistered iv into an ear vein two tines per week.

w@eroame4asd bl ood sanpl es are obtai ned weekly aPdr/NB200Te57225

5 echocardi ol ogy perforned weekly or every other week
to obtain |eft ventbhcular fgactional shortening

iac fungtion. Food consunption is
ijght iy measured weekly.
e anmount of food as
pair fed). At sacrifice,
3 : , free wal | sanples are
obt ai ned ahd pteeser ed iin 10% buffered formalin for
hi st ol agigo scolG ng @rd £ analysis via Iigft
m croscopy. Left ventricylar tissue sanples-are also
obt ai ned to assess ca0 c levels of anthracyclines
and netabolites. Rabbfts are sacrificed when they
become cardiotoxic (L 30% or decrease in LVFS by
10% units i.e., 42%!4®|32% LVFS), exhibit life
threatening or debiliggtigpg, toxicities (i.e., severe
nmyel osupr essi on or nu005|t%s) or 13 weeks after
begi nni ng the study. 12 WD 2007/ 124489 :
PC’I’/U82007/06’225o OH 0 :JJLOH OH HGCO OOHO1I O
H 3C 10 HO NKZ O EH CoH ~|||tC||IIII|JcO "H 15 H3CO 0
OoH6 011 OH

measured daily
Cont r ol .
doxor ubi

11

H3CO NH  OH 0 | | III
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20 HONH2 O OH OH ~:itcli::ii:iJdc" H300 25 NHOH O
1l OHIC HO NH2 30 13 WD 2007/124489
weON/Wsae07/ 067225 Opti mum anti tunor doses of PCT/US2007/067225
13- deoxydoxor ubi cin are approxi mately tw ce the dose
of dox bicin h . .
5. i m iR Bl HeEdP B Boavdpropbion o sppropigately twice the

0 RbdeBf Ao ReeBica wHIX tobdios ISIImzﬁEhIﬁ d@@@d@fiorublcm are up to 7 times the
13- deoxydoxor ubi cin ani ;i

5
depkyuadestief dexerahien. tThe §osetq§,,i é-é!eoxydoxorubicm anci 5-imino-13-

7
BRI S B L TSk ) g o5
d demaydbkariibitcin) ﬂ?e Gmmdtieg)cardidboxio dot afidoxbibicir (17.5 mg/kg).

~adm ni d 1. / Kk /
( EnomRicry b odguEST 1125 UG Rk wops TRt Babletysdose of
' ?7 @ %)Stl ?fd%gxﬂﬁ%xlﬁgzcﬁﬂ’\{vs adﬁlﬁﬁyi@x%ﬁ 2kl M@%Eé( for 10 weeks

ve dos€ of -imno-
ctemwmwdoa@oﬁ@ﬁwmsgécgad:m ﬁmmer lédde@xxz@owgv a@n is administered 5

+ Bres ticwed rof 1 SRk bty £ 608 % 00 ek 3 o

types at'sidrifR¥Stha hEarSR G ebddnd b ¥pes beassue are sampled from the
ventricul ar apex and left ventricular free wall

sh@ﬂ’f@ aentriculgnpieyrand lefhventagier fraeywaile ans stgredinf 8% %mahn Each
| dj f
| DFGR o rhSEERY P Dbt Bt IR 1 St fhgrome. T

Wﬁ@du%ﬁ getsterad oblidd) @sing a%hddzﬁdﬁﬁbﬂﬁfﬂﬁ&h&mgﬁm s&ﬁ@r Th\@sconng scale
scale 15 is fromO0O-4 with 0=< 10% of I1s or

| isstresm Ociwith 0?61%%f polls asise Irsions, { fa 40%- 1%9? %ﬁU@dPr tissue
e%%n§$%%%@ﬂ59%%ﬂ BlILr ts %'slggjohe%%g@@@%. %eféafé&%{gue
O ce

s or tissue Tesione nore ce
otesioined Wetol4€%% onmdre cEHeonvtisstic lesiohat. Hpevenanuildriapet aid the left

veniricular free wall are analyzed separately. Fach receives a score for mononuclear

infiltration, fibrosis, and cytopiasmic vacuclization. Thus, each rabbit has six scores,
three for the apex (mononuclear infiltration, fibrosis, and cytoplasmic vacuolization) and
three for the left ventricular free wall (raononuclear infiltration, fibrosis, and cytoplasmic
vacuolization). Each score is obtained by looking at all three stains. The six scores are

~ averaged for each rabbit to give an overall single score for each rabbit and then averaged
for each treatment group.

Also at sacrifice, left atria are isolated, divided in half and both halves studied to
assess cardiac function in vitre in a tissue bath where afterload and preload remain
constant throughout the study. Cardiac contractility is measured as the maximum rate of
force development (dF/dt) in response to contractions induced by electrical stimulation-

via punctate electrodes located at the base of each muscle preparation.
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ventricular free wall are analyzed separately. Each
receives a score for nmononuclear infiltration,

wo prozi489 and cytopl asm c vacuoli zati on. ThusPCEHHS1907/067225

rabbit has six scores, 20 three for the apex
(nmonon [
vacuol ?I‘z}%ltee?%h% &;drl]ég ¢ Eﬁﬁireg g’ ef%%Q? lﬁ Tp ?1@? e %Jr)(?qui’aﬁ]pi:oduces @
fs‘[aiestma’lﬂj m@mtﬁoam] detesalin leff ventricatdr dctidriab Eiﬁﬁ'tgﬁmgé(ﬁ g%) compared
c to sm uol i zati o Each score is obtajne

F%Ee Sintrgls Ao progaies 9 ﬁ{e other fve frealwiest FOupy: eéompowlds Il and
aﬂ?&@ﬂ@tdaltfef)reft%ﬁﬁicﬁﬁp RlabtidnQ] Qioi‘t@mﬁg %Y@B{‘Q ldrt?ésr}%]tﬁ:e hematocrit to
score for each rabbit and then average For
t the same pxtenf @tupparecstomehmlea@omisr Mycm:dm@bntrmmmaoﬁ:sdated atria

ided in hal ves studied

| SRR B sp s bR i A R R ahiieaRl Fefed &
Whikoeubadih fongRaekdan GeBicR|coagols 8AREmp&ed &) @B bther two treatment

throughout t he st ud){ Car di ac cont ract| lity is
NETSSRE e(épragomﬁéﬂrmd Fdmnehzlter afyochisial eorteagéilityp familarly,

(AEG kol SRR SebReS TN RN doBF B R Bhmoar o veict

| @m&bBChndtcomba'eb as the@ihet 80 troMasRhegRGEY afidbdPound® Ilkhd III do

WD 2007/ 124489 PCT/ US2007/ 067225  The results of these

o grosiuice, pistopatbelogicdgsions. Tiisseresultshewrthei doxprubiciipioduces a
A SR AL RS SRR g g 1

v@l\mxdl o caniidtoxiciy antisonogedh aﬁﬂ)sewcddmﬁw&}r thbswoused with

eat oups. Co nds. | 1 _do _not

clorBbcas.. B senet band:lgwict b comproriedi Hghd Alfs believed to be
t
(A6 U ek SRR A R ik ack U (1RO B bloohol metabolie
of |soI ated atria obt a| ned at sacrlfl ce and measured

11y reduced by
'g—é‘éﬁ%iﬂ%l s and conpared

|_ : I3 ()] - >0 3
t o t hemtlhﬁbn@mffem@@f a@mmblafnqmoss d@@)@&@b&&%&cﬁﬂ (IBng-lmmo 13-

[]1 do not alter nyocardi al contractlllty Simlari
Heorydoxepicin (1) daveerubisin @V 1Srdpexydaaatubicin AC); end édmmo-l 3-

n%?ré (Hjabl% rﬂg\ﬂg?ﬂﬁ% ?Mhtorf\é\g?he Cgﬂ%@%aihgm%r cells and P388

mpmummm célischré tkasied inGhtr@r '@ﬁkUMEHW sh@® PBSST&HDM& used for
| esi 0@&5The results show th ?t doxor ubi ci n produces

dhesps ERdsnd smaintaiped gtiliziag theggpiocq) frem dis dmeecan Type

Ses conpar a

- @uRIC oIt oR gﬂ?’g@? ﬁﬁééd%sggﬁcg{’} zgg&;ﬁ wal G4 8 @.’{agle Minimum

t hose used with
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15 doxorubicin. This absence of cardiotoxicity with
conpounds Il and Ill is believed to be due to the
wabmenzasof a 13-keto group and the | ack of f oPeEUB29A7/067225
of an al cohol netabolite. Conbination of Paclitaxel
Wi th 13-deoxy AnthracyclinesyJesibnhibitory effects of
doxor ubi ci n (1), 13-deoxydoxorubrcin (Il), 5-im no-13-
daunor, upi cj

eox 55 g’g{jﬁé&ﬁ‘%l l ll)ﬁbltzv)treatgﬂa mc%ﬂyn%dtlié3-deoxyanthracyclmes

ﬁiﬁéﬁ?i‘“?ﬁhﬂ?' Cor Vil T ORSB, 0L 6T T TR
are neasured in vitro. The MCF-7 and P388 cell |ines

used for t@esteolst udi é8oxrabicinl(Hur edCamnpoundilht ai nedCompound 111
utilizing{the priisocolper ompdze Anerpean Tqe Cul tRiee  Post

CoH-ecti-of—{ALCCE)—prot-060t-s—MoF-"t—nRdi-a-was—ENEM

(Fgel e M nigum 15 WO 2097/ 124480+ PCTIS20G4p67225 373 356

TABLE 2 Absepce 0 cargil oxl ggeffectgin 48 bits L +0.7
treated crmﬁuz'garf?/ W t‘I%MlS “dggxyant ?acyC‘Tl ?es 5 11 =0

(values ane neans + SE, n = 6) Control Doxorubicin (I)

TR | R o7 iag 28505 e C37 0 maae
37.3 35.6|+004 +£00 10051 B8l40. 7 10F + 1129 +03 HOF 1.0

% 34.4 38)7 35.0 27.5* 35,0 23.8* 34.4 33.3* 15 +0.4
+0.6 +0.5{+1.4 +0.7 +2.0 +0.7 +1.0 dF/dt 29.1 15.1 *'

2dE/4t 30. 2| grns/2®t; 3Hz +4.13.1#%° 9 +4.4 249 20 30.2
Hingtser; 382 97 1. 81£ 4.3+ 0. 97 04649 pat hol ogy +§42 +0. 4 +49
+0.1 +0.2| Score 25 p< .05 versus control; + p<.05
versus cofrpound | and | I ; pre = pre-treat rrent, post =

Histo- 0.97 1.81%" ' 0.97 - 0.64
pathology +02 +0.4 -+ 0.1 +0.2
Score ' '

p< .05 versus control; + p< .05 versus compound I and II; pre = pre-treatment, post =
post-ireaiment.

Essential Medium; ATCC) and P388 media is Dulbecco’s modified Eagle’s
medium (DMEM, ATCC). Working media for MCF-7 and P388§ is made by the addition
of 50 ml FBS (fetal bovine serum, MCF-7) or 50 ml horse serum (ATCC, P388) to 450
ml EMEM media (MCF-7) or DMEM (P388). 4.5 g/L glucose (Sigma} is also added to
the DMEM (P388). Five ml Peneciilin/Streptomyciﬁ (P/8, Gibco) is added to the MCF-7
and P388 working media. Cells are grown at 37 °C in 5% CO; for 1 week, and 25 ml
fresh media is added. Cells are passaged when they reach a density of 1-2 x 10° cells/ml

by transferring to a new flask containing fresh media.
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post-treatnment. Essential Medium ATCC) and P388 nedia
is Dul becco's nodified Eagle's 30 nedium (DVEM ATCC) .

woroRitewgsaredi a for MCF-7 and P388 is nade by tP&T/US2007/067225

addition of 50 ml FBS (fetal bovine serum MCF-7) or
50 m horse serum (ATCC P388) to 450 nl EMEM nedi a

(MCF-7) or DMEM (P388)9 4. 'd e (Sigm) is

al so added to L) m

Peneci | | i n/ St r epfomye SN "6y added to the
MCF-7 and P38§ d i a. aﬂe grown at 37 C
in 5% C2 for INwe e A fresh media is
added. Cells are assa en they reach a density of
1-2 x 106 cel | g/4d o gherring to a new flask
cont ai ning fresh i a. 2007/ 124489 Olaé

PCT/ US2007/ 067225 O OH 0 5 HBCOQO OH IV O1 HO

NH2 O OH 15 r'' CH HSCOOO-IQ 20 CH3 HONH2 0 OH
25

CHg
HO
NH;

CI.IO 1,
IIJ,"OH

H O O  OH | V
0

0 - V1

CH 3

HO
NH;
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H3CO NH OH O VI 30 CH3 HO NH2 17 WD 2007/ 124489
PCT/ US2007/ 067225 Using sterile technique, MCF-7

w@elor3248®e harvested fromthe T-75 flasks by reemus1997/067225

and discarding the culture nedium 5 m of 0.25%

15 TR S R b B B3 i

| ﬂﬁkﬁ&i&@dmﬁ t‘lfe utthi® m&immn lStrﬁEoﬂOOZSf%lG‘r}}pshﬁEBTﬂl @h&io&é(sxgma) is
of conplete gromh nedi ymis add

d,
d@ctd@ﬁtt@ rchiiesk Spderpttachtiesscalife e SRS p@@@hmf%? lwgator for 5-10
Ml iRQR disrfgrsaf)g%%l%?lcbﬁlg%'ieﬁgromr‘ggéigﬁgis B¥ded, directly

drec 3(/)cfécant ra into
céeménﬂeﬂ igo 150 nﬁi&ubéls&hm centrifeget for 2O Minutes at VOO xpePB8Y cells are

dh%%‘"ft d@}gi%%ggﬁ@u;xg 3{% n%r}qf@gw&gdggﬂgﬁg gqueﬁ) minutes at

f I l; [
0088, 8 e ARESy pATESSOM R R e Bpacd

cetgeﬁmgl genfih elardughmetsgwledis fited tpa pmn;ged The nciés @6 comiied using a

{ t t f /
Phéthir nef B PR i 50 Ml TRl B ol cpfidare pipered
4§1t(§"96”9\%11 p@téé%t'a%ﬁcé?zftraﬁ&?oiam (RIBEYISAeNas 16091 The plates are
paclitaxel’ are made up in cell-specific serum free

medieeed a‘ﬁkien@ba‘gé aaB7 &@rﬁ@rdwrhwxse concentrations ar e

g?gegr @aﬂ glge%@%twg 1@}«8&% Sade EI};] h ce‘f‘l spemﬁc serum-
( ﬂ’@é Beday %b Gﬁﬂs %@Eﬁcﬁﬂ)ﬁ’f&é donck@fatidds Qx‘é%ﬂﬁed tbrdif \!véﬂseiﬁ SO pl

thym dine ( ['uted in serumfree cell-specif
rmicqzmtstamdahe @etbiscaeengmamlm thegfresbnge @ th&Gtugs ;@dﬂthmej'dimes/pachtaxei)

e T PR S0 ) i o
A RBr RPRDTULLI/SOUI S REBs udell by AbBYis ald Wikl With 50 pl aliquots of

incorporation into DNA I's measured Dy hypotonic |ysis
ofedialcbstainingtriietedrihpeidi®0 Relvwingadthow dxposurotp igbtope, tritiated

E N TN (TR AR e —

CRhfePand Q3lcBBEH & deHuRS Portéiteto W@atﬂna@tiliocaﬁ%i's using a Brandel cell
‘harvester. Prior to harvesting MCF-7 cells, the media is aspirated, 150 pL of 0.25%
Trypsin-EDTA is added to each well to de-attach the cells. Filters are allowed to dry,
placed into 7ml scintillation vials containing Sml scintillation cocktail and counted in a
scintillation counter. In preliminary experiments, the concentrations of anthracyclines
that would produce a 30% inhibition of growth (inhibitory concentration 30, IC30) on
MCF-7 cells and 10% inhibition of growth (IC10) on P388 cells are determined. The

resuits are shown in tables 3 and 4.
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- ant hr acycl i nes 25 that woul

Trypsi n-EDTA is added to each well to de-attach the
cells. Filters are allowed to dry, placed into 7ml

wa@eontiz44Bat i on vials containing 5m scintill atP@RUS2007/067225

cocktail and counted in a scintillation counter. In
prelimnary experiments, thepg gntrations of
uce a 30% i nhi bition

pro

of i nhi bi t ncentr, n, 30 0):0N & vy

RS oo, oo B o R OB ERRGHF i obibition of
F’388 cel I's are ggivanoF MOF-7 Hifhan hf@$ithdr§ néhé cehown in
tables 3 and 4. 30 18 WD 2007/ 124489 PCT/ US2007/ 067225
TABLE 3 1 C30's of doxorubicin, daunorubicin, and the
13- deoxyant hracyclines for inhibition of 5 growth of
MCF- -7 human manmmary tunor; cel | K30@30 nM 10
Doxor ubi ci n_(1) 100 Conpound_ 11 _450__Coppound |11 750
Daunor ubi ci DokdrMbici Conppoundidg 645 15 Conpound VI
875 20 TABg ﬁrﬁlﬁ s of |doxorady cin, daunorubicin,
and the 13 g@f, fif acycliines % i nhibition of
grom h of P g ngkem a s 25 1 C10nM ‘
Doxor ubi ci n rrﬁ; 6 pound 1100 Conpound |11

3500
Compound Vi 875

TABLE 4

IC10’s of doxorubicin, daunorubicin, and the 13-deoxyanthracyélines for inhibition of

growth of P388 murine leukemia cells

IC10 nM
Doxorubicin (1) 250
Compound II 1100
Compound I} 3500
Daunorubicin ( IV) 300
Compound V 700
Compound VI 1700
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Daunorubicin (1V) 300 Conmpound V 700 Conpound VI
1700 35 19 WD 2007/ 124489 PCT/ US2007/ 067225 The

waelo®eArasponse rel ationshi ps for paclitaxel onP@HES2007/067225

inhibition of growmh of MCF7 cells, alone and in the
presen g rati SlcII R

daunorﬁ i g[)%et gggdn%%g%ﬁﬁﬁ@ [ﬁsl %&I@Pﬁta ,1 %?)f%r Hgirlglhgﬁoo\{mgth of
| MJH-P<celld, aloge 2nd Anotire t freseacd oflabe 1C86 ponemtrationsesf doxorubicin,
the 1C50s for paclitaxel are calcul ated, and are
pasetbadn,; of comsaua&%.ﬂs ﬂleBYEF”S%II(%@'S YWihiy) Figs- 1 and 2. From these
PAG] L e}t 90R 0P ol Q1 Nar@ caldieliasdd, NAHER B ted i
e e el ol IR OP etk ccharda,MiftPre presented in
d®xlde 6bi ci n, daunorubi cin or 13-doxyant hracyclines at

| C30 concentrations. Values are neans + standard

errors, n =3 1C50's (nM of paclitaxel 15 Paclitaxel

221 +8 Paclitaxel + Doxorubygppeil) 78 + 6*

Paclitaxel + Conpound Il | i + 9* x Paclitaxel + .

Cor650’s (sMDbf paclitaxehifolr inhdlxitibn of Pawticof MCFI7 Buma® trlagmary tumor

Pacl it axgl + Co d V.0.55 + 0*'.X Pacljtax + ..

Confsti Rutbpresenies o dgxombicin’ gaunnpbiin op ddrdop g Hpracyghines at 130
<. 05 versus qacditiadsed. Vah@eXas Mbis H standard s, ub+ i n
produces a 2.8 fold increase in the cancer growh

i nhibition potency of paclitaxel. Conpound Il .

produces a 20 fold increase and conp&u¥ds (iM) ef prtitaxel

fold

Paclitaxel 221 +8
Paclitaxel + Doxorubicin (I) 78 + 6*
Paclitaxel + Compound II 11 4+ 9%%
Paclitaxel + Como "™ 1+ 0%
Paclitaxel + Daunc V) 0.6 + 0%
Paclitaxel + Compound v 0.55 + 0%+
Paclitaxel + Compound VI 0.75 #%

*p < .05 versus paclitaxel; *p <.05 versus paclitaxel + doxorubicin

Doxorubicin produces a 2.8 fold increase in the cancer growth inhibition potency
of paclitaxel. Compound II produces a 20 fold increase and compound III a 220 fold
increase. Daunorubicin and compounds V and VI produces increases in the growth
inhibition potency of paclitaxel 295 to 400 fold. Compared to the other compounds,
doxorubicin is a relatively weak potentiator of the cancer growth inhibition potency of

paclitaxel.
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V, or VI are shown in Figs. 3 an

i ncrease. Daunorubicin and conpounds V and VI produces
increases in the gromh inhibition potency of

weawizasel 295 to 400 fold. Conpared to the oREEDS2007/067225

conmpounds, 30 doxorubicin is a relatively weak

pot ent TRS @¥seQbspohf: &&ﬁ@ﬁihi&ff@ Qlita2B1 i the HhiBigbe BE %rowth of P388
paclitaxel. 20 WD 2007/ 124489 PCT/ US2007/ 067225 The

dogrne yjsemisectslakanieand in the presengsad lthe 8l copeengations of

i nhi bi-ti.on. of h_of ing | quk | |
TefRusiha sefo R RA B Sopiotis TR, B o GHEER MR g  and .

OFronfi &y diiRk-eésponsdaanas Wak ¢C 50s fb{jpaz;ﬁtm@ma galddlated land are
4. 5 Fromthese

derseeniaslipdiable &urves, the 1C50s for paclitaxel are
cal cul ated, and are presented in Table 6. TABLE 6
IC50"'s (nM of paclitaxel for inhibition of growth of
P388 nurine | eukenia cells i'TABDE6 10 presence of

doxor ubj ci n,. daunorubi.cin or 13-doxyanthracyclines at .
RS bt e bl B e RAG Butins ietkrae cells in the
er = ' s oi0f (e N : [ :

; RE@ce It pxhubleat g or 13 i fftacycifod R IG16 itentrations.
Pacl it axel + Conp¥ulugs e m&Emd +5GndRdeliotaret 3 + Conmound

1l 20+0.67 20 Paclitaxel + Daunorubicin (l1V) 916 +

83* Paclitaxel + Conpound V 13+0  Paclitaxe| +

Conpound VI 14+0.83 *p <.03CoRsduM)e HML L, 11,

IV, V, and ML__25 Paclitaxel alone is inactive against

P388 cells, producing no inhibition of grow h.
However, pakdclitaxeel becomes a pot entInacthiebi t or of

growt h i n tPelipxeseDogomibidind) 16 + 0.58
Paclitaxel + Compound II 16 +0.50
Paclitaxel + Comound 111 20 1+ 0.67
Paclitaxel + Daunorubicin (IV) 916 + 83%
Paclitaxel + Compound V 1340
Paclitaxel + Compound V1 14 +0.83

*p <.05 versus compounds I, I, IV, V, and VI

Paclitaxel alone is inactive against P388 cells, producing no inhibition of growth.
However, paclitaxel becomes a potent inhibitor of growth in the presence of the
anthracyclines. The potency of paclitaxel is in the low nanomolar range in the presence
of all the anthracyclines except daunorubicin, where its potency is in the high nanomolar
range.

An enhanced effect occurs when the pharmacologic effect of the administration of
the combination of two drugs is greater than the additive effects of the two drugs
administered separately. For example, assume the dose of a first drug to produce a 30%
response is 100 units and the dose of a second drug to produce a 30% response is 10
units. If 100 units of the first drug plus 10 units of the second drug produce a 60%

response, then there is an additive effect between the two drugs. However, if 100 units of
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Hremeigrs Rermallyspspetergd

ant hracyclines. The potency of paclitaxel is in the
| ow nanonol ar range in the presence of all the

wa@eaoin2aege! i nes except daunorubicin, where itsSPEDUSNOY067225

is in the high nanonolar 30 range. An enhanced effect

. ' f § :
CBE 15 ISR 19 PRSI BL Bk, 0008 Wne o e
osyeetgisticton aupradditieclefifect betvetd tettso diugsh @atltaxdd atigmcentrations in

atg | "
M rRbS et aE Testpr bbb Ui o SRUGFILprore 30% o 95%
ihibhicH Ut OSARTR: Rbedhod SEQRLeENS OF PLANS Snthratdines of the

response is 10 3 units of the
dioomyulalof shel@esent ingentiont Whick enddritigrdmtiyody bt 30&6. aLiBe%ase, paclitaxel,

[ GBRERatto HASTe bR 3458 AHHbL B LGSR e 206 i i
RS de20007 10572 BihibitiBe of bo®ih HY tHE pRkdte la@tc&mehmtﬁfns P €3-deoxy

second drug produce a 90% response, then there is a

syiepgictingscotdhe Supuladefithe presest isclosuse tahéarinhibit growsth only by 10%
B e TS Bl R B B8 B Pedy FE il manoer o

véyhbrgistiogliscwith 080l itaxed b produdehi Kighily po.caf argl ifdctive Borhp&ition,
presence of concentrations of 13-deoxy anthracyclines
cromghigation i Of PrepREAIGR defeHPPIESNRETOT 8P Wikiod Bancsheellst

rom %0.: i j i . i G .
0" or onolesdhe Sbripol Bl b 1R3fG b 3hctifio B ifheliBdE s
chisdesuta. dt ivilhbe apparent 200@valythatwhidatiops astlmedfedtiéns 857be made
i.nhi biti of growmh. in the presence of_ concentrations
v e 5@!}9 mgﬂ@mfgc}yi?ﬁsw&ew ST e d5Fope, with the
Ph@RSktnt BF ShOS MY 8 Darkt ks Q.hnf wWhOWM d3pahy ¥ 4@ %irit and
10 Thus, the 13-deoxy anthracyclines of"the present

 dicepd @ighe preaent inveatoms nhemraxeniplraivren-w@ncerous rat-derived H9c2 cells,

SRR S iR e i e e AP 150 of 1-
ndeskpdoRofubidd €BET 700 1V th 200 AMD BERSSE AE 1036 oFN Wbk R -
cancer cells. The fore 0|na description_ has been

limigqdeyorubiciplems i500aMie dil bupdo nofireducgith i@ afaloxorubicin
Lt ) or. VA

N g A0RALE Bt oRAH ol 08} RLSHEARTR) e oo

anthraaychiis. Guiable sediftoutions adrddsptafiodshd adiasietyasflebaditions and

with the attaj nnent of fx?&%i{’qi@%yﬁ{@é}é%&% vgg%ggg;e of ordinary
LRl RS £ hre ANRR tHeQRopd X thE4RIBGe., - | M NON-cancerous
rat-derived HOc2 cells, weak growth inhibitory
concelhederegriag désopigdbn ilhustrhtes arclldbscriles tleadisclbhure.l B8itionally,
%e &ig’élosure shows and describes only the preferred em?odiments buf, as mentioned
above, it is to be understood tha: it is capable to use in various other combinations,
modifications, and environments and is capable of changes or modifications within the
scope of the invention concepts as expressed herein, czommensmate with the above
teachings and/or the skill or knowledge of the relevant art. The embodiments described

herein above are further intended to explain best modes known by applicant and to enable
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deoxydoxorubicin from 700 nMto 400 n M decrease the
| G50 of 13-deoxy-5 20 i m nodoxorubicin from 1500nMto

WQ1®7/124489 but do not reduce the | C50 of doxor ubCTUS2007/067225

whi ch remai ns the sane at 21 OnM Thus, taxanes

[ . h t .0f , 13- d . h | i . .
DRSOt ERLEE NG LR AERRNEin Ao DERHG: bbRsmpnts and vith
Ofhe GRASSUhEMIScARES rRAIBABY SeSpaiiduli|abyli@sieaunt weetheteof.
clinical therapy which are obvious . to one of ordin

¥

A , Wi G . | ; ary..
sRrsardingly; the dgparipsioa ismathntandeddo Haviihe grventien to the fornt disclosed
di scl osure., . T ' i Of ' .
hEORo S a6 ity | HRABR OB SRER] B oiRirbed W3peis P temative
dégbddisente. shows and descri bes only the preferred
enbodi nents_but, as nentioned . abqve, it is to be .
under se8aublisations and pateny gaplfcetipR ‘iﬁ%"g g W‘ﬁ/ﬁ’}elc‘g’lcf}gt‘?ﬁ g herein
CORBI-DAkd | {dct b L Bh $ncd@NBud] Publicati
PR e en R B WA A BOUE R TROR Inch¥iud Bublication
obr patent applizaticoweropedfitallysanddndiv sluslédindipatsidrip be incorporated by
conmmensurate wth the above 30 teachings and/or the
sKEF2Sr know edge of the relevant art. The

.. enbodi ments descri bed herein above are further

i ntended to explain best nodes known by applicant and

- to enable 22 WD 2007/124489 PCT/ US2007/067225 ot hers

skilled.in the art to utilize the disclosure in such,
or other, enbodinments and with the various

nodi fications required by the particular applications
or uses thereof Accordingly, the description is not
intended to limt the invention to the form di scl osed
5 herein. Also, it is intended to the appended cl ai ns
be construed to include alternative enbodinments. Al
publications and patent applications cited in this
specification are herein incorporated by reference,
and for any and all purposes, as if each individual
publication or patent application were specifically
and individually indicated to be incorporated by 10
reference. 15 20 25 30
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35 23 WO 2007/124489 PCT/ US2007/ 067225 CLAIMS Wat
is clained is: 5 1. An anticancer conposition,

w@owpnesng: a) a 13-deoxy anthracycline of theCT/US2007/067225

following formula: 10 R1L O2 R 153 H 20 R4 RS OH

R6 wherein each R1, R2 and &?Awgi vidually is H or
CH 25 R4 is H, C]—| al kyl , I kyl; R5 is O or NH

sugar noiety, phar maceut i cal |y acceptabl e

a@ﬁ‘ﬁglstck?éﬁ“ & and prodrugs thereof; and 30 b) a

taxane. 2. The conposition of claim1l wherein said

13-deoxy anthracycline is selected from the group

cbnsi sAn agticahcet onipositjaiy xamprising: n,

13- deoxydaunor ubi ci n, 13- deoxycar m nonyci n,

13- deogyepi 4 ujlded}dy,anftﬁacgamewf@&rfdbwmg formula:

13- deoxyannanycin, 13 35 deoxyanrubicin and the

5-im no anal ogs thereof, and said taxane is paclitaxel

or docet axel R124 W@)2007/ %4489 PCT/ US2007/ 067225

wherein

eachR; R, and R individuaily is H or OH;
R4 is H, OH, alkyl, or O-alky;

Rs5is O or NH; and

Ry is a sugar moiety, phammaceutically acceptable salts thereof and

prodrugs thereof; and

b) . ataxane,

2. The composition of claim 1 wherein said 13-deoxy anthracycline is selected from

the group consisting of 13-deoxydoxorubicin, 13-deoxydaunorubicin, 13-

deoxycarminomycin, 13-deoxyepitubicin, 13-deoxyidarubicin, 13-deoxyannamycin, 13-

deoxyamrubicin and the 5-imino amalogs thereof, and said taxane is paclitaxel or

docetaxel.
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3, A pharmaceutical conposition conprising the
conposition of claiml1l, and a pharmaceutically

wa@ewepe#ald e carrier or excipient. 5 4. A phar neCEUS$1002067225

conposition conprising the conposition of claim2, and

a; phag @&% cbG@lal Yo M&fﬁﬁ%ﬂl&%@& o&ﬁ?&chi He®ii-1, and a

5. The np03|t|on o el n sa sugar
npha@hyceuﬁca:lmmoqamblneameﬂﬁr @pipifinosani ne, or a
rhammal sugar. 6. A nethod for treating cancer which
conprises administration to a mammal in need thereof

t her ARk a
bt hr oAy BHhER FOREE R ARG A Ol AR Mlain 2, and
Rehari@etcREicdliylacReptiBe OEriRGor epaipiantn each R1, R2 and R3
individually is Hor OH R4 is H OH, aIkyI, or
Oalkyl; 30 RS is 0 or NH, and 25 WD 2007/ 124489
PCT/ US2007/ 067225 R. 6 is a sugar noiety;
pharmaceutical |y acceptable salts thereof and
pﬁ odr uble eamepasition ofskeim 1t whereipsaidisegarmoigtyria daynpgamine,

nt of .a taxa The nethod of claimé6

?’aémﬂsagxgn% Osr&grg&fmnalg‘é%y i s daunosami ne,
epi daunosam ne, or a rhamal sugar. 8. The nethod of
claim6 wherein said 13-deoxy anthracycline is
selected fromthe

6. A method for treating cancer which comprises administration to a mammal in
need thereof a therapeutically effective amount of a 13-deoxy anthracycline of the

following formula:

wherein
each R;; Ry and R; individually is H or OH;
Ry is H, OH, alkyl, or O-alkyl;
Rsis O or NH; and
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10 group consisting of 13-deoxydoxor ubi cin,
13- deoxydaunor ubi ci n, 13- deoxycarm nonyci n,

wa 3eodaeoMgepi rubi ci n, 13- deoxyi dar ubi ci n, PCT/US2007/067225

13- deoxyannanycin, 13- deoxyanrubicin and the 5-im no

apal 095 et €0 R20% SRS ARE BAEhaB s rerot

13- deoxy anprodagy dlersvd; and sai d taxane are
adm ni stered si nul { aneousl rately in either

order, sequenti aPP aﬁh?f@ekl%?—ﬁl ly sHgelive agrount 8ha BEaRS vel y
in either order to provide an anticancer effect. 20

25 30 26
7. The method of claim 6 wherein said sugar moiety is daunosamine,

epidaunosamine, or a rhamnal sugar.

8. The method of claim 6 wherein said 13-deoxy anthracycline is selected from the
group consisting of 13-deoxydoxorubicin, 13-deoxydaunorubicin, 13-
deoxycarminomycin, 13-deoxyepirubicin, 13-deoxyidarubicin, 13-deoxyannamycin, 13-
deoxyamrubicin and the 5-imino analogs thereof, and said taxane is paclitaxel or

docetaxel.
9. The method of claim 6, wherein said 13-deoxy anthracycline and said taxane are

administered simultaneously, separately in either order, sequentially in either order, or

consecutively in either order to provide an anticancer effect.
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