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taxanes having utility as antitunor agents. [0002]
The taxane famly of terpenes, of which baccatin I | |
and taxol, also commonly referred to as paclitaxel,
are menbers, has been the subj1ect of considerabl e
interest in both the biological and chem cal arts.
Taxol itself is enployed as a cancer chenotherapeutic

agent and possesses a broad unor - i nhi bi ting
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doriBhR refdired BHEERBEtxel, Sre HERDERS! F%2 been the subject of

considerable interest in both the biological and chemical arts. Taxol itself is
employed as a cancer chemotherapeutic agent and possesses a broad range of
tumor-inhibiting activity. Taxol has a 2'R, 3’S configuration and the following
structural formula:

CoHsCONH O
CeHs

wherein Ac is acetyl and Bz is benzoyl.

[0003] Colin et al. reported in U.S. Patent 4,814,470 that certain paclitaxel
analogs have an activity significantly greater than that of taxol. One of these
analogs, commonly referred to as docetaxel (Taxotere®), has the following
structural formula:

tBuOCONI;i O
CeHs

[0004] Although taxol and docetaxel are useful chemotherapeutic agents,
there are limitations to their effectiveness, including limited efficacy against
certain types of cancers and toxicity to subjects when administered at various
doses. Accordingly, a need remains for additional chemotherapeutic agents with
improved efficacy and less toxicity.
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gure epi cts nedian tunor growth curves for
mce treated with conpound 9091 vs. conpound 3071 in
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[0010] Figure 3 depicts median tumor growth curves for mice treated with
compound 9091 in the HT29 study (oral single doses of 60 mg/kg).

[0011] Figure 4 depicts median tumor growth curves for mice treated with
compound 9091 in the Panc-1 study (oral single doses of 60 mg/kg and 120
mg/kg).

[0012] Figure 5 depicts median tumor growth curve plots for mice treated
with i.v. doses of compound 9091 in the HT29 study.

[0013] Figure 6 depicts group median tumor growth curves for mice
treated with vehicles or with q4d x 4 i.v. doses of compound 9091 in 5% E-95%|-
20, 5%ET in Saline, and 5%EC in Saline in the HT29 study; (E - ethanol; | -
intralipid; T - tween; C - cremophor; e.g.; 5% EC in saline is 5% ethanol and 5%
cremophor in saline).

[0014] Figure 7 depicts median tumor growth curves for mice treated with
i.v. doses of compound 9091 in the Panc-1 study.
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DETAI'LED SCRI PTI ON OF THE PREFERRED EMBODI MENT
SIGIYE: The t axane of the present invention has the
foll owi ng chem cal structure: O //I~O'~ NHO O Xg -
O0-~1~0, OH 6H~" HO, BzO c (1) wherein X3 is
thienyl, Ac is acetyl and the hydr oxy substituent
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wherein X, is thienyl, Ac is acetyl and the C7 hydroxy substituent and the C10
cyclopentylcarbonyloxy substituent independently have the alpha or beta
stereochemical configuration. In one embodiment, X, is 2-thienyl. In a preferred
embodiment, X, is 2-thienyl and the C7 hydroxy substituent and the C10
cyclopentylcarbonyloxy substituent both have the beta stereochemical
configuration.

[0016] Compounds of the present invention are active against cancers in a
manner superior to conventionally used taxanes with respect to certain tumor
types, including paclitaxel (taxol) sensitive and resistant tumor lines. The
compounds of the present invention are reasonably well tolerated whether
administered orally or intravenously and can be effective as a single or mulitiple
dose with improved toxicity profiles. The compounds of the present invention are
also efficacious in non-cremophor vehicles.

[0017] The taxanes of the present invention may be obtained by treatment
of a B-lactam with an alkoxide having the taxane tetracyclic nucleus and a C13
metallic oxide substituent to form compounds having a B-amido ester substituent
at C13 (as described more fully in Holton U.S. Patent 5,466,834), followed by
removal of the hydroxy protecting groups. The B-lactam has the following
structural formula (1):

X3 ‘oP, (1)



conmpounds of the present invention are reasonably well
tol erated whether admnistered orally or

wo ndosavsmous|l y and can be effective as a si ngl BCDUS2005/004442
multiple dose with inproved toxicity profiles. The
conmpounds of the present invention are also
ef fi caci ous i n non-crenophor vehicles. [0017] The
t axanes of the present i nvent fon may be obt ai ned by
treatment of a R-lactamw th an al koxi de havi ng the
taxane tetracyclic nucleus and a C13 netallic oxide

substituent to form conpounds having a 3-am do ester
wheein; Paisia hydroxeprotegtingigrrun; Yeds Hiemyls and %sish Hol t on

|éép$op5’>%ﬁc%%or@l 458 tR84alkoxidd hayvd Styuctuemprhulgf(2):he

hydroxy protecting groups. The R-lactam has the
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GY BPEroRkyl grdup of 10-deacetylbaccatin Il is selectively protected with a silyl
group as described, for example, by Denis, et. al. (J. Am. Chem. Soc., 1988, 110,
5917). In general, the silylating agents may be used either alone or in
combination with a catalytic amount of a base such as an alkali metal base.

[0019] Alternatively, the C10 hydroxyl group of a taxane can be selectively
acylated in the absence of a base, as described, for example in Holton et al., PCT
Patent Application WO 99/09021. Acylating agents which may be used for the
selective acylation of the C10 hydroxyl group of a taxane include substituted or
unsubstituted alkyl or aryl anhydrides. While the acylation of the C10 hydroxy
group of the taxane will proceed at an adequate rate for many acylating agents, it
has been discovered that the reaction rate may be increased by including a Lewis
acid in the reaction mixture. Preferred Lewis acids include zinc chloride, stannic
chloride, cerium trichloride, cuprous chloride, lanthanum trichloride, dysprosium
trichloride, and ytterbium trichloride. Zinc chloride or cerium trichloride is
particularly preferred when the acylating agent is an anhydride.

[0020] Processes for the preparation and resolution of the B-lactam
starting material are generally well known in the art. For example, the B-lactam
may be prepared as described in Holton, U.S. Patent No. 5,430,160 (col. 9, lines
2-50) or Holton, U.S. Patent No. 6,649,632 (col. 7, line 45 - col. 8, line 60), which
are both hereby incorporated by this reference in their entirety. The resulting
enatiomeric mixtures of 3-lactams may be resolved by a stereoselective
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the preparation of a R | actam havin
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or and further.dis sed in anpl .
Ahasac B b carggaiatte BrodHas sicbldi Bt ave AefUATRe o gaxanes of
tRé ?:Yéﬁ#ﬁ' lﬁ\fénftlaﬁ deriRbtired wﬂh Rinedritord &f HeTeNéWingdroups:
pharmaceutically acceptabl e derivative or
phosphates, pivaloyloxymethyl, acetoxymethyl, phthalidyl, indanyl,
methoxymethyl, methylpyridinium mesylate, bicarbonate, onium salts,
phosphonooxymethyl carbonate, cinnamate, aminoacid, benzoyl, acyl, thioaryl,
polyethylene glycol based, ester linked, polyalkylene oxide, dextran, polyvinyl
alcohols, carbohydrate based polymers, oligopeptide, polyglutamic acid,
polyamino acid, onium salts of 2-halogenated aza-arenes, highly polar amino
sugar, and the like. Suitable positions in the taxane molecule of the present
invention for prodrug formation include but are not limited to the C2' and C7
position. Various forms of prodrugs are well known in the art. For examples of

such prodrug derivatives, see: (a) Design of Prodrugs, edited by H. Bundgaard,
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chosen. The compositions of the invention can be formulated for any route of

administration so long as the target tissue is available via that route. Suitable
routes of administration include, but are not limited to, oral, parenteral (e.g.,
intravenous, intraarterial, subcutaneous, rectal, subcutaneous, intramuscular,
intraorbital, intracapsular, intraspinal, intraperitoneal, or intrasternal), topical
(nasal, transdermal, intraocular), intravesical, intrathecal, enteral, pulmonary,
intralymphatic, intracavital, vaginal, transurethral, intradermal, aural,
intramammary, buccal, orthotopic, intratracheal, intralesional, percutaneous,

endoscopical, transmucosal, sublingual and intestinal administration.
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inglidé sugars, starches, and other conventional substances including lactose,

(-

talc, sucrose, gelatin, carboxymethylcellulose, agar, mannitol, sorbitol, calcium
phosphate, calcium carbonate, sodium carbonate, kaolin, alginic acid, acacia,
corn starch, potato starch, sodium saccharin, magnesium carbonate, tragacanth,
microcrystalline cellulose, colloidal silicon dioxide, croscarmellose sodium, talc,
magnesium stearate, and stearic acid. Further, such solid dosage forms may be
uncoated or may be coated by known techniques; e.g., to delay disintegration and

absorption.
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psjrémtem adinoixistiation limsdede nehagseo ) giharmateadltically-acceptable polar
gnesi um stearate, and stearic acid, Further

SOBIGNGS 4 gs ofler algohels. %@Id%neét@tr%oetberwﬁt%@seEx&%&arbons

é?%sor pti onﬁg{%lf O%SEQF g%%vagtefj%]aﬂ ﬁ%%éé@}(}ééﬁ@%%ﬂé %‘Og@% eg.

DW&),zelectrolyte salotigre) od ang fothéreaquemasn pharmaceutimallyragceptable
al so be preferably fornulated for parenteral
lighid ni stration, e.g., formulated for injection via

ntr ,
' Sggfg;ﬁ&wtbpﬁ r?(g{écg{: uiﬁgr pﬁé&%&&ﬁl@%ﬂ&tﬁgféé‘ﬁéﬁb polar solvents

subc I ntraor
imaflude,dansarémoi limited de palnaholsi(aty: apalydesoldarmab B-glycerol formal,

T v iearobsel Glb R PLrromAHa ARG oS My MerRiD: caubap atoms such
R hefdnot ethaholt H%Han@ﬂ%ﬁroﬁénélhﬁu%bl HHRANSIOABRAHY, octanol,
In a pharmaceutical |y accepta

amylene hydrate, benzyl alcohol, glycerln (glycerol) glycol, hexylene glycol,
tetrahydrofurfuryl alcohol, lauryl alcohol, cetyl alcohol, or stearyl alcohol, fatty acid
esters of fatty alcohols such as polyalkylene glycols (e.g., polypropylene glycol,
polyethylene glycol), sorbitan, sucrose and cholesterol); amides (e.g.,
dimethylacetamide (DMA), benzyl benzoate DMA, dimethylformamide, N-(B-
hydroxyethyl)-lactamide, N, N-dimethylacetamide_amides, 2-pyrrolidinone,
1-methyl-2-pyrrolidinone, or polyvinylpyrrolidone); esters (e.g., 1-methyl-2-
pyrrolidinone, 2-pyrrolidinone, acetate esters such as monoacetin, diacetin, and
triacetin, aliphatic or aromatic esters such as ethyl caprylate or octanoate, alkyl
oleate, benzyl benzoate, benzyl acetate, dimethylsulfoxide (DMSO), esters of

glycerin such as mono, di, or tri-glyceryl citrates or tartrates, ethyl benzoate, ethyl



carrier. Dosage fornms suitable for parenteral

adm ni stration include solutions, suspensions,
walc@persions, emnul sions or any ot her dosage f or@T/vB20051004442

can be admnistered parenterally. Techni ques and

conpositions for making parenteral dosage forns are

known in the art. [0028] Suitable carriers used in

formulating Iiquid dosage for for oral or

parent eral adm nistration include nonagueous,

phar maceuti cal | y-acceptabl e pol ar sol vents such as

oils, alcohols, am des, esters, ethers, ketones,

doptiatecathyboarboaate, rethyl le&tatet. bﬁt)éofeatasfaMIacichesm ef sorbitan,

f@ﬁ{éé{g;%ﬁ%vgdslgﬁéqsg%ét EJ %Quﬁolﬁ geu e@(f‘sende egtérs such as
RBAG '@CSHRL@%éﬂdé}ﬁ ¢S] QQH eéstérb GicH as[@@&%]pyﬁﬁiyhéﬁél% fatty acid

nonagueous har maceut’i cal accep tab ol ar solvents
detyeddRE Grastersrssichaas PE- hseci/roxypleanecambP G-bygroxystearate, N-

ngeM éﬁrﬁlgﬁéf Oregﬁplurgmc%%t eog%&yfegﬂ%q s%ﬁmtpl olheoq %olyesters such
éfga;ydn9@tﬂo>§@at§ayapgg,rsoabumow(@l@at@§4 rmilﬁ@n?éth%/@nb%g%u monooleate,

propanol , i sopropanol but anol but ano exano

miy(@mthyleaﬁi«b meon9 dﬁaméirow%@@nat%%mly(cgqyywlene)ﬁ 20 MONO
A& 5aPByaRIEflens SEATE Bl Rn ps pelyorvethylgne-sorbitan
r?b??dﬂ@b}e @Elyi‘sb@e’l‘rw:?rw-mblmhn lrrf(ca’lcdgalmdiaté pebjoaysthyfene-sorbitan
a al cohol s such as po ene . Q.
fB@P?'BPE?ﬁ?! Ref¥OxysiRYENe- SEHP'{?& rw%meﬁf@aga'%ca@ F‘fiﬁ%ﬁ%@@ 20, 40,
%‘mgﬁﬁogrge Ig%ﬁgﬁééwllpmn ?Ebgs ty Epyrrolldone alkyleneoxy
rdodified fatty amdmsiers duch[ s pcbiydx;dﬂi(bdlyd;bgemated aaisthe oilngnd

N-d| Yﬁ;’l‘ I acet a 'Fﬁ@ de&tﬁm%&@@oﬁg %ﬂﬁp&i‘?%%ﬁ@}omor@ RH
cﬁ%&ﬁﬁorﬁf Qcché‘rtd@%'ﬂ?'a‘c?d eierd Gld. dhBUdRdensation roduct ofa

-pyrro | |none acefate esters SUCh as nonoace
moaosaoomandacqe g;,rpemesemsuch apnhhose, rabulmejrmabmégt)@ﬂ@se

h t.h | at t t
iR, A EMolbsee Bighied fuclat GLEBSE Fasefor an s op@annose and
ddES3  triesé £ t6tredes, HeptsesN afd OltaresiiSacdharider(e.g., sucrose,
tri-glyceryl citrates or tartrates, et hyl benzoate,

raligse, Jertose snd toshetoserr oBgosanahatide o mixirethereof with a C,-

gé%ﬁé?g?@?%ée ggﬁ%?tggnlla?&fa%ﬁcfsysgﬁj# 8%' Vegc‘ggggbyc acid, lauric

éiﬁdi Ergristid é((ﬂ@r Nélrrﬁ%éélti%fifdaétean@ byide ahd ansateratedsfatty acids such
nmono, or t”}dg cerides, fatty acid esters

%ﬁJ@ﬁ'"’&@'@@ @ﬁlcbﬂﬁflc ggid, slaidicacid, aﬁrwcg@quan@@ml@@da%& or
%Elta @151 oxy @F%h%&c‘%ﬁ’@étﬁ@f@hé\ﬂﬂg 2-30 carbon atoms (e.g.,

diethy! ether, tetrahydrofuran, dimethyl isosorbide, diethylene glycol monoethyl
ether); glycofurol (tetrahydrofurfuryl alcohol polyethylene glycol ether), ketones
having 3-30 carbon atoms (e.g., acetone, methyl ethyl ketone, methyl isobutyl
ketone); aliphatic, cycloaliphatic or aromatic hydrocarbons having 4-30 carbon
atoms (e.g., benzene, cyclohexane, dichloromethane, dioxolanes, hexane, n-
decane, n-dodecane, n-hexane, sulfolane, tetramethylenesulfon,
tetramethylenesulfoxide, toluene, dimethylsulfoxide (DMSO), or
tetramethylenesulfoxide); oils of mineral, vegetable, animal, essential or synthetic

origin (e.g., mineral oils such as aliphatic or wax-based hydrocarbons, aromatic



met hyl pyrrolidinone, pluronic 60, polyoxyethylene

sorbitol oleic polyesters such as
w@odogpeshoxyl at ed) 30- 60 sorbitol pol y(ol eate) 2prdr/US2005/004442

pol y(oxyet hyl ene) 15- 20 nonool eat e,

pol y(oxyet hyl ene) 15- 20 nono 12 hydr oxyst earate, and

pol y(oxyet hyl ene) 15. 20 nono |.ci nol eat e,

pol yoxyet hyl ene sorbitan este? such as

pol yoxyet hyl ene-sorbi tan nonool eat e,

pol yoxyet hyl ene-sor bi tan nonopal m t at e,

pol yoxyet hyl ene-sorbi tan nonol aur at e,

rydrqqarpemmyhmdahpham and mmgtle@aaeé hydratarbons, and refined

ATt Soble s Sk ot Botdest Tud, Sarlodel SRUBSA castor,

d@a@hfse@di rahhanmcmbe%%bar éoédrﬁh @élnp@ny@xcfd;m%om erm, sesame,
hydrogena ed castor oil 'Iyoxyet 3/ ated cas

psirsis ang. @eanlmodr%ﬁmivféer)de&s%laﬁ MeROor @’é’(ﬂﬁlbﬁ@ﬂ@ﬁ? animal
oﬁE‘gu@R r%otlis%t o4} nepféggﬁnaééc?ﬁvé@h%”veqcéé{hﬁéﬁg (J(Léd_l%rfe’,’and shark

ensation uct nonosacchari

Ilpeﬂbmscﬂélc&iilehaﬁ@ pblyb&y@thyrait&u taster oil); alkyhos aryl yglideshaving 1-
3[d/xose and xyl ul ose, hexoses such as glu

%beg@tor@maes@t%@@nawmmgéhaﬂ@nes!@ﬂmrésul@ﬁtl%%@s methylene
éh%rfd??ﬁon&b?ﬁ%ﬁ&&ﬁun@fcb%t&%ﬂﬁgz%re kDR “bﬂ?edaesg

sucros 0sée tose an al ose
palywsabtmratedt fatly amidshiexg.y akphtaeraberfic aictd) emc@épe@ﬂibnonc acid,

osapstiaghol acidsir docapaexaeron etiofqaliolfgH st of
1@;@9&0%%%% SciaCdrl sag? {@{ele@%@a'(é ASS HSSPS YrStheSASF,

such aC| ol eic acid,
Leldwlgishafam Gerreamc)s pobroxwletlawenelghmeasolc sadiud) )aurahe sodium

Oié?\ﬁrpi dal  est er?ﬁﬂP al kyI aryl, or cyclic ethers
Pnﬁrﬁo@gae&‘ ! &#t5ns (e.g., diethyl ether,
tetr E[UUSIOPbthéﬂﬁ)héPnﬁ%é"'uY bally’ﬁﬁéc% é@ié sl ¥4raR in the invention

gl ycol nonoeth et her); gl ycofurol
are meildfwquﬂhbseyxf omhoarycﬁkllbm tjnetaiylamdear@l ideotified in The

therd . ketanes  havi R&LU? &Cﬂél?ﬁms gu%ﬂ%%g? 9'tie Handbook of

Mﬁrﬁﬁ%buh@él'&%@dléﬁts ArabAcan Phatrm&célitiodl mgbcuatuon Washlngton
hydr ocar bons havi ng 4-30 carbon atons

R ¢el @k X B £haimeseuticatsiasiaty of&irgablBata@é L'qmmngngland 1968),

MGE&nd} #&%@g@gﬁe rﬁal?}%f‘gteal éfﬁds{ o588 {Marcel Dekker, Inc., New

Yark URB®, Y shk e 9%), S‘hb@h@rd@c@lﬁhﬁ@l Basis of Therapeutics, (Goodman &
t et ramet hyl enesul f oxi de oils of mneral, vegetable,

Gilmamy Mcegaw il Bubbishiag) BhermaceuticaliDosaged orms, iy hieberman

A et T o B0 AT Rty o 4 Remington's

E@meubmiScnmoestXAalemo oecanaigmedn)(l\dlanmslai(khmg Easton,
Lhe United Sta 3 24 i Lli-iormularv 19,
(R@ﬁbﬁél 'Publishing, Phlladelphla PA 2000) A J. Splegel et al., and Use of
Nonaqueous Solvents in Parenteral Products, JOURNAL OF PHARMACEUTICAL
SCIENCES, Vol. 52, No. 10, pp. 917-927 (1963).
[0031] Preferred solvents include those known to stabilize the antitumor

compounds, such as oils rich in triglycerides, for example, safflower oil, soybean
oil or mixtures thereof, and alkyleneoxy modified fatty acid esters such as polyoxyl
40 hydrogenated castor oil and polyoxyethylated castor oils (e.g., Cremophor® EL



cottonseed, groundnut, rapeseed, coconut, palm olive,

corn, corn germ sesane, persic and peanut oil and
w@booserisges such as nmono-, di- or triglyceri deBCT/aR2005004442

oils such as fish, marine, sperm cod-liver, haliver

squal ene, squal ane, and shark liver oil, oleic oils,

and pol yoxyet hyl ated cast or 0|£ al kyl or aryl

hal i des having 1- 30 carbon albns and optionally nore

t han one hal ogen substituent; nethylene chloride;

nonoet hanol am ne; petroleun1benzin; trol am ne; onega-3

pol yunsaturated fatty acids (e.g., alpha-linolenic

salutnbn @ @mmmmr@eﬁilduzto salution). docmszareiallpaneilabladtiglyceride-rich

T I TR N N ——,

s(vﬁéHéH)ON(ﬁr)an;Hé(éémmélgm(ﬂe@%w | iR s TS, L@b’sm}ﬂ 20%

pol yoxyet 8/ ene glycerol; sodiumlaurate; sodi
ecmntéaloe (ad?0%% dalsemy Icrfbwutl@m:@ntaumosd}mwgéﬁfﬂower oil, 100 mg

SBABRAT £812 it cda PRORRAR<E, 3R 23S ol Bsttery AL Fyution:

Atfbdtﬂ%mfrhtor@@dcmdégbdHll‘ﬁdlé)l eihosyn®né Zm@mlbbhf(BBQO% fat
Source Book (WIllianms & W I kens Publi sh| ng),

erpuigigncioletion conipining: 190 Mg salewsr ol $00 mﬁyt@@ﬁ' oil, 12 mg egg
FRPHRRES 50l LR B HEEPLONIER, ol st

ChigagmdllindB9,Saturalod symthBhagmemltdewatMés chaalmrlg thte
dgagp;iaﬁgfgagboyfjg%gfp)@é{ga \rtpjglgp kkeé5° C@ ’1QBI§A)Wby \v(/%righ'it b3e6d on the
té{éb 4t é’él& %%@@g%ﬂ%@g@ﬂm&nek %c‘i’é’ﬁd’é'g' d?orp Columbia, MD),

Dosage Forns
DJﬂAtMagmo@ @tomIDaltomerpr)sewaLoeAnpeldse CA)l Boyacal@wand

T}%?%WHEEOW YOMSO ’pé%eerrrnje%gb{oxyegﬂ fyrg) Qgé%a gggpllvﬁﬁltna antitumor
c_lléﬂgédlﬁwd toFfﬁrm]s%ﬁmonsTEﬁ‘lu%ﬁ@%n@tWéEIerPhar macopei a 24,

National Formulary 19, (National Publishing,
Phi | {6@82hiAdditlAal Eﬂﬂ)@)qorﬁpdnersmcagd)e ieclugled in 4hel copwositions

Og&ﬁmﬂa&e us@?i\s’/%l v!entfs | n Par enﬁ Er al (}'Err‘ duéﬁgnmac%ical
ifdustl Thadé dohfohentd G,ﬂﬁfb} tHE ﬁfo%t P@ﬂ |ﬁfb|a¥t6mb§ertié@|meh

thoseé known to stabilize the antitunor npounds,
enhancagetgintion of ¢he aptitumaycpsrpounssat thgrsn@)@{rqﬁr@lnlstranon protect

B AN o BERER o i B 403 B S8bne e

AikVABY EomPBURY Hte PP de g (ﬂﬁrn\mlbtl@ﬁw and the like. Preferably,
poI y fdget hyl at ed castor oils (e.

ho
58 gompPNertsde indivdyally p@%ent in Iess IEt)han :(ab())ut 15 welght %
of the total composition, more preferably less than about 5 weight %, and most

©

preferably less than about 0.5 weight % of the total composition. Some
components, s_.ucﬁ,,vas fillers or diluents, can constitute up to 90 wt.% of the total
composition, as is well known in the formulation art. Such additives include
cryoprotective agents for preventing reprecipitation of the taxane, surface active,
wetting or emulsifying agents (e.g., lecithin, polysorbate-80, pluronic 60,
polyoxyethylene stearate, and polyethoxylated caster oils), preservatives (e.g.,
ethyl-p-hydroxybenzoate), microbial preservatives (e.g., benzyl alcohol, phenol,
m-cresol, chlorobutanol, sorbic acid, thimerosal and paraben), agents for
adjusting pH or buffering agents (e.g., acids, bases, sodium acetate, sorbitan



solution or Crenophor(r) RH 40 solution). Commercially
avai l able triglyceride-rich oils include
wo ndosabdsps d(r) erul sified soybean oil (Kabi - PheeTEs1085/004442
Inc., Stockholm Sweden), Nutralipid (r) emulsion
(MGaw, Irvine, California), Liposyn(r) 11 20%
emul sion (a 20%0 fat enul sion,solution containing 100
ng safflower oil, 100 ngy soyggan oil, 12 ng eqgg
phosphati des, and 25 ng glycerin per m of solution;
Abbot t Laboratories Chicago, Illinois), Llposyn(r)
111 20% enul sion (a 20% fat epulsion solutio

m@mlaufﬁ A qwtﬁéors,@cﬁmﬁfmwsraphﬂtn(ﬁagﬁ@w@yaééh'%ﬁners (e.g.,

d
I gl % 0 fBosdy Seep deiorcum
memyradzlltnxbsesmmtypoopgﬂgmletaﬂe tréstearin,icedyg wanesters, pplyethylene
i, G icrenign ey endtw SS: het volils sormes g cronmiEicone).
&M@nﬁn“t@@ %ﬁ%?i@e@' lSlﬂth t@fa%orm&é"é%éténers

Magur o(r) rom Dalt erprlses
asgpehads, flieys (Sgyatiga(s ;ucmaﬁlac*(msw@mreaeomar)mtol or sorbitol,

CaIRER, ot SalEiPh BhfmiTter clileBls e Hafesh Saite Hhestiglde
s@l\%dﬂ% Bihdérs (kS 3§tbre‘NB§' duchn mAEiZEstafeH RN IsSareBrice starch,
be i nc uded in the conpositions of the i nvention for

o podatoestgrabt gplatipogem t\rmacanﬁmvmethyl celvlose hygleexypreny!

BB Sa P BB EHL l8 SHEhyane, suars

rﬁﬂ'}tméw’f@ba@@msmtbgiétlﬁg?égémttﬁ(e@‘ stdrsheisducht admaize starch,
rotect the stabilit the conposition, control the

Watfsé%rﬁhl figg étqu%d@atqﬁaw pﬁéarhgwmthﬂrst%r@hpema -linked
W@ﬁg& r’&ﬂ&&% @gofglgwi'wa@lﬁ'&rhssal? rb8FsddrSs acd(g”nyalgmate,

ese conmponents 1S I ndi vi

qma%'Melloee Isedﬂmh banrc]tcﬁpouiglomél) \Aebrghihntﬁ/c(e .gf, dillva, taic, aétearlc acid
conposj ti on, rmre refera esstanaotS
o o0t SRR B SPABISP BRI CHRCIDNENaAIGRY)- Gpating
5o i
Sl PR 3 e AR g ot
pymolidohe) carbopploga! t paﬂyethakanlesglymlj oktitamiuny dicxdidke), and
ves i

ApaleBte i 9 SOdln et U Bl SRR G S dipe seimusyife. dextrose,

gHerohe atn@ﬁﬁli‘a%he%rs ace active, wetting or enulsifying
agents (e.g., lecithin, polysorbate-80, pluronic 60,

pol ydﬂpashpbea@e mreaadnrmlstmtmrpby ;l@tslemyt@at m@yctmccmtmuous or

m%l Mr serv tlveS %?@8[?0|UQP“B¥%§@PGQW gggm?lggﬁ;al condition,
WARKRYF thRl ;%}Bebe o?wghm|n|§?r§ticﬁ$@,|theﬁéﬁe@h@tha@mwact.c and other

sorbic acid, thinerosal and paraben), agents f
factiors knewyn se1and aasfessablﬁ@yaagem@d peacitionewi ds, bases

sodi Ltﬂbgﬁ]ett? sages’aonr reglmens for the administration of the pharmaceutical
compositions of the invention can be readily determined by those with ordinary
skill in treating cancer. It is understood that the dosage of the antitumor
compounds will be dependent upon the age, sex, health, and weight of the
recipient, kind of concurrent treatment, if any, frequency of treatment, and the
nature of the effect desired. For any mode of administration, the actual amount of
antitumor compound delivered, as well as the dosing schedule necessary to

achieve the advantageous effects described herein, will also depend, in part, on



WO 2005/ 079319 PCT/ US2005/ 004442 12 nonol aurate),
agents for adjusting osmolarity (e.g., glycerin),

wWo bhioskeser s (e. g. al umi num nonost ear at e, St ePrT/US2005/004442
acid, cetyl aIcohoI stearyl al cohol, guar gum
nethyl cel | ul ose, hydroxypropylcellulose, tristearin,
cetyl wax esters, polyethylenf gl ycol), colorants,
dyes, flow aids, non-volatile 3i i cones (e.qg.,
cycl onet hi cone), <clays (e.g., bentonites), adhesives,
bul ki ng agents, flavorings, sweeteners, adsorbents,
fillers (e.g., sugars such as | actose, sucrose,
soehfiactots, amthe;bxplavauﬂbnhty@élhma@tﬁgmqmcoomwndnthe disorder being

3048155 S AL e e ) Shoc bR FRA BB o

tedse 6hskiietie t.aTRE do%b(‘a%n%h%l&’@d to %fn Al partialaHy a
gel atin, gumtragacanth, t hyl cel |l ul ose,

hgramo iy ropgntexiret thel Rresent Ibwtloit,b%rmﬂd barsyifiinat myaffect the

ciSlre yrepelfc IeSPY B i afifA yBl B oo an aila BB R o e

Prefetgbly! an effectivdamioust of the, aritita®ios t:em;im.u nﬂotm@bther administered
starch, or carboxynethyl starch, cross-lin

o5l by Bneher mtaoﬁeanya@fapunbw@nch.w% .rasu.ltr 'naa dgpired
80l FAIR088 R AEVH LIS By nATBRREPRLERS, e
coatpositiinasefor orai.dchlmstratlarh ase pregraeed irs soth asvampthad si simgle dose
ir%*eﬁé”o?tnﬁwﬁ%&a reirtarsortahs &t ast BRmbdr 48 Babumor

uah )}fél"rﬁ?o%’ét)é\fft% ewa&e'ak&&rb%at¢@§§twl1ogehso 200, 300,

ene gl'ycol, or titanium di oxid
4@|®t ooﬁoﬂamg of {re gnt;tummd|compwndtpemh’fcoftpatlembodynsurface area,

wheToHbRGIVETS0q BORE FUS BT o A iR R £ AT o PR rably, 2

sirfHfie 8058 bF g%dm#oé?ﬁbr?fa?tdrél%lﬁm%tratbht&fdfélhk ¢fm about 20 to
dependi ng, for exanple, upon the patient's

ableyt 560 vag ohithecantitumos sompawadinar rtef patiepb edysutfaee area,

oBiaTera b Rincholf 2538 BHRLEQE cRUBF (Ui ke iR, from

aboat 40t aneut 300 Aifin?Dasdececrntbreqgefgrablyffrgmtabeut 50 to about
adm ni stratl on of the pharnmaceutical conpositions of

200empime niPreferabin the compgsitipng derparentarabgdministeatign #re
p}?%pg%r'%?ﬁ sggh 'gg\é/a%ﬂméthgﬁé d:s%n&cﬁ{taln'stat Ié%éi | ptcggﬁie antitumor

unor

cdenutensertndof péttemgedyseufacéeaéa ror ammweiog 150, 001 180, 200,
reC| BI ent . kind of concurrent treatnent,

Bnef5Q0 ma ebiheantitumArCEMROURG PgF & S nafghipod purface
agﬁg'u ﬁé’fg{fﬂw £8P d6s€in STbP e %ta'ré’rﬂerél heep&iatiBhs contains

from about 20 to about 500 mg of the antitumor compound per m?of patient body
surface area, more preferably from about 40 to about 400 mg/m* and even more
preferably, from about 60 to about 350 mg/m2. However, the dosage may vary
depending on the dosing schedule which can be adjusted as necessary to
achieve the desired therapeutic effect. It should be noted that the ranges of
effective doses provided herein are not intended to limit the invention and
represent preferred dose ranges. The most preferred dosage will be tailored to
the individual subject, as is understood and determinable by one of ordinary skill

in the art without undue experimentation.



antitunor conpound delivered, as well as the dosing
schedul e necessary to achi eve the advant ageous
wetbdsotrsigdescri bed herein, will al so depend, iPCPEE1005/004442

on WD 2005/ 079319 PCT/ US2005/ 004442 13 such factors
as the bioavailability of the antitunor conpound, the
di sorder being treated, the gfsired t her apeuti c dose,
and ot her factors that wll apparent to those of
skill in the art. The dose adm nistered to an ani nal
particularly a human, in the context of the present

i nvention should be sufficient to effect the desired
t her {p@85] dhessynzestration phtheaantitamoswcompounsainenliduié

time. Prefera ffective
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t%lcally, the concentrations will be about 5-10% by volume ethanol with an equal
volume of surfactant and distilled water in the range of 80-90% by volume. For
taste purposes, a fraction of the distilled water can be replaced by a diluted cherry
or raspberry syrup, preferably, about 10-30% syrup with the remainder water. In
one embodiment, the concentration of 9091 in this formulation is 2 to 4 mg/mL. If
desired, such solutions can be formulated to contain a minimal amount of, or to
be free of, ethanol, which is known in the art to cause adverse physiological
effects when administered at certain concentrations in oral formulations. In a
preferred embodiment, the solution comprises about 5% ethanol, about 5%
surfactant selected from polysorbate 80 (e.g., Tween 80®), polyethoxylated
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a%lfggtrgalﬁx to %b;g)aut}en%oFg(r)exaslr%Ll% tr\f\é resulting composition may contain
up to about 10% ethanol and/or more than about 90% carrier (fat emulsion), more
typically, the concentration will be about 5-10% by volume ethanol and about 90-
95% by volume carrier (fat emulsion). In one embodiment, the concentration of
9091 in the dosing solution is about 1-2 mg/mL. Typically, the fat emulsion
contains between about 10 and about 20% fat, preferably about 20% fat. If
desired, such emulsions can be formulated to contain a minimal amount of, or to
be free of, ethanol or Cremophor® solution, which are known in the art to cause
adverse physiological effects when administered at certain concentrations in
parenteral formulafions. In a preferred embodiment, the emulsion comprises

about 5% ethanol and about 95% fat emulsion (e.g., Intralipid 20%, Liposyn
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minimize or eliminate potential adverse eftects (e.g., hypersensmwty reactions), a
patient receiving this embodiment is preferably pretreated with dexamethasone,

diphenhydramine, or any other agent known in the art to minimize or eliminate

these adverse reactions.

[0040] Other suitable parenteral formulations include liposomes.
Liposomes are generally spherical or spheroidal clusters or aggregates of
amphiphatic compounds, including lipid compouds, typically in the form of one or
more concentric layers, for example monolayers or bilayers. The liposomes may
be formulated from either ionic or nonionic lipids. Liposomes from nonionic lipids

are also referred to as niosomes. References for liposomes include: (a)
Liposomes Second Edition: A Practical Approach, edited by V. Torchillin and V.
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hy per[8843] #Asused hergin,i"66smeaas acetyl; “Bz” means benzoy TES’

means triethylsilyl; “TMS” means trimethylsilyl; “LAH" means lithium aluminum
hydride; “10-DAB” means 10-desacetylbaccatin 11I”; “THF” means tetrahydrofuran;
“DMAP” means 4-dimethylamino pyridine; “LHMDS"” means lithium
hexamethyldisilazanide; "TESCI" means triethylsilyl chloride; "cPtc-CI" means
cyclopentanecarbonyl chloride; "DMF" means N,N-dimethylformamid; "MOP"
means 2-methoxypropene; "iProc" means N-isopropoxycarbonyl; "iProc-Cl"
means isopropyl chloroformate; and "LDA" means lithium diisopropylamide.
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WO 2005/ 079319 PCT/ USD2005/ 004442 17 Weissig, Oxford
Uni versity Press, 2003; (b) M Ml nstein, Surfactants
and Polymers in Drug Delivery, Marcel Dekker Inc.,
2002; and (c) Qi ber et al., Enul
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"hydroxyl protecting group” and "hydroxy protecting
group" as u _ﬂAgerei n denote a group capabl e of
protecting a tree hydroxyl group ("protecefatp
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protection is enployed, may be renoved w t hout
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DAB as\d ¢léapbelntivn $104J1AB is salubielis iDMF ,at ~5 mL/g at 22°C, but will
ore LSRRGt BOXNEARPBYE) 2RYdition of DMAP to the solution of 10-DAB in
DMF at room temperature will aid its solubility. Preferably, the anhydrous

solvents and reactors are under inert nitrogen atmosphere. Water will consume

triethylsilyl chloride with a molar 1:2 ratio.

[0047] To an oven dried 1-L jacketed 3-neck round bottom flask (RBF)
equipped with magnetic stirring, internal temperature probe and an addition funnel
under an inert nitrogen atmosphere was placed 10-DAB (54.46 g, 0.100 mol),
DMAP (36.60 g, 0.300 mol) and anhydrous DMF (330 mL). The mixture (0.3 M)
was stirred to give a clear light yellow solution at 22°C. The reaction mixture was

cooled to an internal reactor temperature of 0-5°C with a circulating chiller.
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DAB as a clear solution (10-DAB is soluble in DVF at
predugt/agcarding to tnﬁﬂnt%rms of the C10 carbinol proton resonances.
Additional TESCI (0.45 mL, 0.0027 mol) was added and the mixture was stirred at
0 to 5°C. After 2 h, HNMR sampling showed <1% of the starting 10-DAB

approximately 1.2 % of the 7,13-bisilylated side product (the reaction was stirred

overnight without further changes).

[0049] 10-cPtc Formation: The addition funnel was charged with

cyclopentanecarbonyl chloride (12.76 mL, 0.105 mol) and added drop-wise to the
reaction flask over 30 min to control the exotherm and maintain the internal
reactor temperature <10°C. After the addition was complete, the mixture was
stirred at 15-22°C over 12 h. TLC monitoring of the reaction mixture showed
approximately 95% conversion to the less polar product. HNMR sampling of the
reaction mixture showed 4.5% of the intermediate 7-TES-10-DAB remained
relative to the product according to the integrals of the C10 carbinol proton
resonances. Additional cPtc-Cl (0.55 mL,0.0045 mol) was added and the mixture
stirred for 4.5 h. TLC monitoring (1:1, EtOAc:Heptanes) showed complete

conversion to the product and work-up was initiated.

[0050] Work-up: The reaction mixture was gradually poured into a rapidly
stirring 3-L flask containing 1.5 L of ice-cold water over 5 min to form a thick white
precipitate. After stirring for 15 min, the precipitate was collected by vacuum
filtration through a medium frit Buchner funnel. The fiitered cake was washed
thoroughly with pure water. The water filtrate showed no product by TLC and was
discarded. The filtered cake was dissolved in ethyl acetate (300 mL) and
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[0052] Tandem Protection and N-Acylation-Conversion of SIT302 to
SIT304. Using the following procedure, tandem protection of SIT302's hydroxyl
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d1ating withvih1 lethyl ek aite hgxaned Bikowed e8P, SITe0L(R&£@PFremained.
were col l ected by vacuumfiltration. The filtered

AdaitonRlMQRs(Bealnd 352-mol wast addaskdioprwisel aver fmimio complete
tﬂ@q:oﬂvgrts%ﬁ to lthgrm% %férr‘ﬁll@ﬁf’%rﬁfé%?eé %%({%%ﬁfﬁ%ghealt(etal

crystal's were drred under vacuum

faAnimvreatiom valsquemehed mitheietiylarh e (308gnL /0.73%molyat -25°C.
241- 243 C, 97.5% HPLC purity. KF:. 0.96% w w wat er.

HNIVR [9086] NuicglatibheAfter thet MIOP patéctionerdaction fvas quenched,

truc of SI 1310, [a]o, = -43.5 OH,. 2.07).
BMAB E3u5$ g, 0.0%65 mol) vgaé added to t:?\e regcl\:/t?on flaszk an?j warmed to
ambient temperature. The addition funnel was dried under nitrogen stream and
charged with iProc-Cl (245 mL, 1.0 M in toluene, 0.245 mol). After the reactor

temperature was at 22°C, drop-wise addition of the chloroformate was initiated to

control the exotherm and maintain the reactor temperature below 28°C. The
addition was complete in 30 min to give a white triethylammonium chloride
precipitate. After stirring at ambient temperature for 1 h, TLC monitoring eluting
with 1:1 ethyl acetate:heptanes showed ~90% conversion and 10% of the MOP-
SIT302 remained. Additional iProc-Cl (40 mL, 0.04 mol) was added to the
reaction. After stirring for 2.5 h at 22°C, TLC showed complete conversion to the

less polar product and work-up was initiated.



[0051] The acetonitrile filtrate was concentrated

under rotary evaporation to -100 nL to induce a 2nd
weeap/ooiBicrystals. OO HN O N G~ SCH O O per/BkH80@4442

SI T304 [0052] Tandem Protection and

N- Acyl ati on- Conversion of SIT302 to SIT304. Using the

follow ng procedure, tandem protection of SIT302's

hydr oxyl WD 2005/079319 PCT/ 005/ 004442 21 with

2- met hoxypropene (MOP) and introduction of the

N-i sopropoxycarbonyl (i Proc) group using isopropyl

chloroformate (i Proc-Cl) gave SIT304. [0053]

Pr ef {0H6) Wotkeup:oTbdhe mgacvtim:mi)mm wak adged @el :drmixture of

e E 3B ationEe; Bl PO D BntiGheaicly it for g min.
THd ﬁﬁﬂM}eaWbQ%é}ﬁﬁﬁnmﬁ%ﬁdoWLdéép%ﬂafdﬁPflm#ﬁill bWd th&Rayers were

pol ynmeri zed readily in the presence of trace |evels of

alloweddo sepaprieatihedowsogquesnsiayer was| drgines and disearted. The

53Ty 5 GARREAHV 88 oy 5T Py BT, OO0 B s 15

Jreder 1 Mivithegatatieslu TheedgSOY, waz fitebed: offdshd therfilfersdh ebke was
and a | ow tenperature probe was charged Sl T302

washedwith ghy asﬁ@thEeoMQ Gemplete @c\%ea/ Qﬁtéﬁrpfpﬁg%t(TLC) The
fﬁtﬁ%ﬁlre Yas ﬁgbﬁfe'rr%ﬁ égl-gqng ﬁg’%éﬁﬁ“ﬁg é(’?@)s%&%éln }téd’unﬁr’ﬁ/éf{qﬁ% rotary
eaﬁda@btatmm étum?ej tovars oit ttare;ndver\mdwtom}?ne(ﬁﬁd FH HmolvéthSr he
ter the reactor te erea hed -25
S ILaER disSoNGR 1 st RESIAE (ol Blnds 805 6vaisialiag flask of the
r
S RSB PR 1S SO Bac T Rypt
avenilOaninngith gbad iagifation.h The Tlesrrsplutinrewas é.:rlﬂm«am‘sentrated
showed -15 % SI T302 =0. reai.n i ti,on
efRhT et ARy PRI M AT P50, B dhiGe salERt s bad Been
reRIBYEA! 8gs¥d?¢or‘?@éﬂb%r§é0§§h akd ‘{/Q&drﬁ%‘bnl@@h@éthas stopped. The
protected SIT302 (Rf The ket al
mixture was cooled w1th contlnued rotation for 1 h at 22°C, then 1 h at 0°C. The
crystals were collected by vacuum filtration and the filtered cake was washed with
cold heptanes (150 mL). The product was dried under high vacuum (0.1 mmHg)
at ambient temperature to constant weight (51.52 g, 0.157 mol, 73.7%). The
filtrate was concentrated to approximately 200 mL of volume to induce
crystallization of the 2nd crop. After cooling to 0°C for 1 h, the 2nd crop was
collected by vacuum filtration and washed with heptanes (~50 mL) and dried to
constant weight (10.25 g, 0.031 mol, 14.7%). After TLC monitoring of the two
crops showing similar in purity they were combined (61.52 g, 88.4%). Mp: 74-75
°C, 99.4% HPLC purity. KF: 1.48% w/w water. HNMR spectrum of the crystals
conformed to the structure of SIT304. [a],%° = +3.6 (MeOH, 0.93). It was stored

in triethylamine base washed flask under nitrogen at <-20°C.



form ng reaction was quenched wth triethylamne (108
m., 0.775 nol) at -25C. [0055] N-Acylation: After the
woLHsprotecti on reacti on was quenched, DVAP (BCRUSDNS/004442
0.0265 nol) was added to the reaction flask and war ned
to anbient tenperature. The addition funnel was dried
under nitrogen stream and cﬂgéged wth i Proc-Cl (245
m., 1.0 Min toluene, 0.245 After the reactor
tenperature was at 22C, drop-w se addition of the
chloroformate was initiated to control the exotherm
and mai ntain the reactor tenperature bel ow 28C. The
addition was conplete in 30 min to give a white
tri et hyl angoni um chl ori precipitate. After stirring

at tenperature for 1 h, TLC nonitoring el uting
Wlt acet at e: hept anes showed -90% conver si on
and T302 renai ned. Additional

i Proc- Cl =<4 nol|) was added to the

Af t g8 .5 hlat 22C, TLC showed conpl

conver sion

initiat eqLLP fp
V\brk- o ©h réaction
m xt ‘@ saturdted so
nmL) ang=vi gobouslky~@tirr
was then transferred to
the layers were allowed|to separaSe. ower Ho : 3
aqueous I8y was drai ned and di scarded The gan ’b
| ayer was washed twi ce with brine (2x100 i) ed
over My9o4 (15 g) over 1 h with a8gsi4ti on. The I\/gS
&%\fd ered of f and the|filtered cake was washed

et hy%et ate to ensure conplete recovery of the
pr oduct ( he filtrate was transferred to 3-L
evapo@ ng ” centrat ed under vacuumrotary
evapoRat$on at 40C\No an oil to renpve the tol uene and
THE sol vents. The viscous oil was dissolved in ethyl
acet atgI é@go m-) in the evaporating flask of the
rotary d%bor at or and hept anes (1500 nL) was added to
t he evaporating flask over 10 min with good

agitation. The clear solution was further concentrated
under vacuum After approximately 350 nL of the

eoan0annl il AlieRTd oo FIRGEenibighR pf STF'ESITa12

W8ing thiee foNawis pravedurd, ISITA M0 iandeSiT3ou avérercdupledLtoprdduce
22C, then 1 h at 0C. The crystals were collected by

S)E@uamflltratl on and the filtered cake was washed

ol ar producp and

PCT, 200 00444
m xf ur e Qa add8d
| um bi car bo

fol 10.ni .
2- L separat oy funnel -

[0058] Reactions are moisture sensitive. Preferably, the reactions are
carried out under inert nitrogen atmosphere and anhydrous reactors and solvents.
Lithium diisopropylamide (LDA) base should be freshly prepared before use.

[0059] LDA preparation: To an oven dried 250-mL RBF under nitrogen

equipped with magnetic stirring and internal temperature probe was charged

diisopropylamine (13.1 mL, 92.98 mmol) and THF (26 mL). The mixture was
cooled to -45°C and a solution of freshly titrated n-BuLi (54 mL, 1.62 M, 85.83
mmol) was added drop-wise to control the exotherm and maintain the reactor
temperature <-40°C. After the addition was completed over 30 min, the cooling

bath was raised to 0-5°C before use.



cold heptanes (150 nlL). The product was dried under

hi gh vacuum (0.1 nmmHg) at anbient tenperature to
w@oshaa3to wei ght (51.52 g, 0.157 nol, 73.7% . AECEUS2005/004442

filtrate was concentrated to approxi mately 200 nL of

volume to induce crystallization of the 2nd crop.

After cooling to OC for 1 h, the 2nd crop was

coll ected by vacuumfiltratio 4and washed with

heptanes (-50 nmL) and dried to constant wei ght (10.25

g, 0.031 nol, 14.7% . After TLC nonitoring of the two

crops showng simlar in purity they were conbi ned

(61. §0060] Snupling rapctiond- 76 an@veadrier HRLRBEwridey nitkigen

it {Er Gt g BRE P forpRSr ek was gharged
SIYs9bl (55@ o9<5>)71 595 WarhoB ! SIT3h4 (28. 1 gl 8%, lerﬁmd(r)oeaﬁmell: (325 mL,
washe under nitrogen at <-20C. WD 2005/ 079319
m&M)szﬂmnwcmzmwas zgoled to 45 ES healditiorfuroehwag abagged with

tglé| f%ﬁﬁﬁea@ %@%ﬁﬁ?é‘%éﬁd@d{%mgﬁ& R?Qg}ﬂ% igacct: ion fla%k over 30

PRl doteroCee exstherm @indThaipidin tthe FédcldPtempériatigethg0° C After
foll owi ng procedure, SIT310 and SI T304 were coupl

ed t
the @sidition, therrepetontepn@ratiea wasdaisedrte %.@@@ﬂéﬂamtamed while
SRS Fdrves nPrATE hdidoring bt thé ACA BT 13/BtOAC:Hept) showed ~10%

of SIT31 (Rf=0.25,) ~90% of the product SIT312 and none of the starting SIT304
remained. Additional SIT304 (2.8 g, 8.56 mmol) was added to the reaction
mixture as a solid. After 1.5 h stirring at -20°C, the reaction was completed by

TLC analysis and work-up was initiated.

[0061] Work-up: To the reaction flask at -20°C was added a 1:1 mixture
of saturated sodium bicarbonate and brine (100 mL) to quench the reaction. The
reaction flask was warmed to ambient temperature and transferred to a
separatory funnel. Ethyl acetate (200 mL) was added to aid the layers splitting.
The aqueous phase was drained and discarded. The organic layer was washed
once more with brine (50 mL) and dried over MgSO, (30 g). The MgSO, was
filtered off and the filtered cake was washed with ethyl acetate (100 mL) into the
filtrate. The filtrate was concentrated under vacuum rotary evaporation to
approximately 150 mL in volume. The remaining solvent was exchanged with
isopropanol (500 mL). After the further concentration to an approximate volume
of 350-400 mL crystals formation began and concentration was stopped. The
mixture was cooled to 0°C with agitation for 1 h. The crystals were collected by
vacuum filtration and washed with pre-cooled 0°C isopropanol (200 mL) and dried
to constant weight (73.58 g, 68.0 mmol, 95.0%) under high vacuum (0.1 mmHg).
HNMR spectra of the crystals conformed to the structure of SIT312. MP: 137-
140 °C, HPLC purity 95.4%. It was unstable under HPLC preparation condition
and loss of the 2’-MOP protection during anlysis (0.83 %).



carried out under inert nitrogen atnosphere and
anhydrous reactors and solvents. Lithium
walzoosopropyl am de (LDA) base shoul d be freshl ypor/epanga4442
bef ore use. [0059] LDA preparation: To an oven dried
250-nL RBF under nitrogen equipped with magnetic
stirring and internal tenpera&sre probe was char ged
di i sopropylam ne (13.1 niL, 92498 mmol) and THE (26
m.). The m xture was cooled to -45C and a sol ution of
freshly titrated n-BuLi (54 nL, 1.62 M 85.83 nmmol)
was added drop-wi se to control the exotherm and
mai ntain the reactor tenperature <-40C. After the
addi ti on was conpleted over 30 mn, the cooling bath

s raisged to0:5Q before use. 2005/ 079319
’ 4 [0060] Cou I [ ng @eactl an
R dep njtro pped o

PET/ USZ2005/ 00
magnetl_%Hs irrin 51 nal tenpera Hre prob
' QQ ¢

oveRdxi ed_1- BF U
o0—=a0(
cha @o .Q

1. 5250l ), e
85. 3rmt8) nd A 0022\ emxt
cool ed to?éc 'I"H\@ 8dtﬂi| tion funne gas har ged W

the freshl pﬁ nd it was added dro . seOto 3
the reaction’'fhask oger 35=Cnmin to control @ﬂ
exot herm and nmaintain the reactor tenperature

After the addition, the reactor tenperature was

raised to -208ITa2d nmai ntained while stirri Ng €&npdurrd 9091
h. TLC nonitoring of the reaction (1:3/EtCQAc: Heptf

showed -10% of SIT31 (Rf=0.25,) -90% of the product

SI T312 and none of the starting SIT304 rennined.

Addi tional SIT304 (2.8 g, 8.56 mml) was added to the

r eact[0062] Fiandene DepratectiontConviession. 6f SITi2rta 98Pt Using the

-20C, th t

fRliowing Pragedite [esireTaoR e TopnesMOP AR IER Sroffing
érbaﬁg uRbler 88GicesndiliiRthaddedd gogture of saturated

sodi um bi car bonate and brine (100 nL) to quench the

r eact[0063] Tieea jacketad b RBEsgquigRedwithwaagnetiongiirdng, internal

RGPt tegngbRes SRAIGF LRI 1 RR0 0. 6467
rﬁﬁidméncnw 1@5@ rAlueass mﬁaﬁﬁe WRARtUES Wa@%oﬂ’éﬁjto 0° c with a
di scar ded e orqganl c layer was washed once

Gifouletivgi bash ( Steradditionifumniebwas chargasseih (fermmg)amdrf&ﬁ% 175 mL,

FASal T o YeirGieRi 85 ABRBo a1yt BUEF oA RBpypline
edeghérin tahdtrﬁalm teRittorabaperamdes <1000 UMNflepicamplete addition of

evapor ati on
the formic acid, the addition funnel was charged with 1.0 M HCI (87.5 mL, 87.5

mmol). Drop-wise addition of the HCI was carried out over 15 min to control the

exotherm and maintain the reactor temperature <10°C. TLC of reaction mixture
(1:1 EtOAc:Hept) after the addition showed loss of the MOP protecting group
immediately to give a more polar product (Rf=0.65) compared to SIT312 (Rf=0.7).
The mixture was stirred at 8 to 10°C. After 9 h, TLC showed >95% conversion to
a more polar product along with approximately 2-3% byproduct (Rf=0.55) and
~1% the Rf=0.65 intermediate and work-up was initiated.

[0064] Work-up: The reaction was diluted with ethyl acetate (1 L) and
transferred to a 3-L separatory funnel and washed twice with water (2x500 ml),
twice with saturated sodium bicarbonate (2x100 mL). The pH of the organic layer



approximately 150 nL in volune. The remai ni ng sol vent
was exchanged with isopropanol (500 nL). After the
wo pwoshessiconcentrati on to an approxi mat e vol unecT/0§2005/004442
350-400 nmL crystals formati on began and concentration
was stopped. The mxture was cooled to OC with
agitation for 1 h. The cryst alag were col | ected by
vacuum filtrati on and washed th pre-cooled 0C
i sopropanol (200 nL) and dried to constant wei ght
(73.58 g, 68.0 mmol, 95.0% under high vacuum (0.1
mHg). HNMWR spectra of the crystals conforned to the
was gbeckes tofbes 'BZBIIiZ't wwwmedmeowitlmbnaep(am @G g, Menitoring
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\@haUnamNpmjlltebﬁgmm@ncgtb’@lﬁl{qyg@g qug\fﬁyewashed \E)wth ethyl acetate to

ORI BRI 9P SER0S B o Rte Y Byt ncer

mduﬁﬁﬁt@w\apbrmn '@rgw@a fuadﬂ%a&g g) cHbIWR ispieetra of the foam
produced 9091 b - L RBF equi pped
ntflﬁ”ﬂﬁﬁdh%tstfec@w pr g1 aiQﬁgeWﬁfélt“eth)é'ﬁM?t&@m@rﬁﬁ’%é

a4 6 100RE M%S%&% lopolvasiin piny Bpetate (280
aﬁ&’ Wa‘??\e‘d%% 4] W'F:}h g?g@ éfrsm _Ullt-lﬁbffa'ﬁ%sk{@w ml:g)hﬁf%% e%jd%% gradually

|t|on nnel orm'c aci
cnfer 154mitttormobintaimteeclear solatiam.i Theasixbuad edbsigmapually eooled to

aon\w/t?ireni3 Pen%grattuore? oArHerrql h ta? §2°C, seed crystals were introduced and
crystal formation occurred within 5 min. The mixture was cooled in a 0°C water
bath for 1 h before the crystals were collected by vacuum filtration and the filtered
cake was washed with a 0°C cold mixture of 1:4 EtOAc:heptanes (200 mL). After
drying at ambient temperature for 3 h and high vacuum (<0.1 mmHg), 57.23 g
(567.23 g expected) of a white powder was obtained. HPLC analysis showed
96.8% purity and 1.2 % of an impurity by area/area integration. The white powder
was re-dissolved in ethyl acetate (225 mL) at 50°C. While agitating gently,
heptanes (320 mL) was added gradually to maintain a clear solution. After the
addition was complete, the mixture was cooled to 22°C and crystal formation
occurred spontaneously within 5 min. After 10 h at 22°C, the mixture was cooled
to 0°C. After 1 h at 0°C, the crystals were collected by vacuum filtration and the
filtered cake was washed with a 0°C cold mixture of 1:4 EtOAc:heptanes

(200 mL). HPLC analysis of the crystals showed 98.5% purity level. The white
powder was dried at 50°C and high vacuum (0.1 mmHg) for 2 days to a constant
weight (40.58 g, 45.3 mmol, 70.0 %). MP:159-161°C, 98.5% HPLC purity. "HNMR
and *CNMR spectra conformed to the structure of 9091. [a],?° = -43.1 (MeOH,
0.91).

[0066] The mother liquor from the first recrystallization was concentrated
to give 15.0 g of a waxy material. It was triturated with heptanes (200 mL) to give

approximately 7 g of a free flowing powder. The powder was purified by silica gel



exot herm and mai ntain the reactor tenperature <10C.

After conplete addition of the formc acid, the
wa@odashrom f unnel was charged with 1.0 M HCl ( 8FCBHURL005/004442
87.5 mmol). Drop-wi se addition of the HCl was carried
out over 15 mn to control the exotherm and maintain

the reactor tenperature <10C 'VFLC of reaction m xture
(1:1 Et OAc: Hept) after the ad@ltion showed | oss of the
MOP protecting group imediately to give a nore polar
product (Rf=0.65) conpared to SIT312 (Rf=0.7). The

m xture was stirred at 8 to 10C. After 9 h, TLC showed
flapbocatomneahsomatagrapby etwtisgpothat: 1mtbmlmetaﬂedn@tane$x Pooling the

AR RS Sl aioanth SR Rt iy Thusk? vaPli ia eBgagation
gweIG BA'g dh809 £ aPbbiy mr@btiouts%nmmimgethbyxhqpaﬁgt gdve 0.55 g of

(1L) and transferred to a 3-L separatory funnel and
Fubite gotidivdth me@ctrpgkmormmg tot Anfaranale 9991

sat urated sodi um bi carbonate (2x100 nlL). The pH of t he

or garlP86Y hyfetnagniration ob frmwtiertiausy Hios maa@ recrgstatlization

GURTHEE o 5 PR 0 el SRV it 1 0 ekl B gty
purifiedc@0tyofithe mmqtlaeshqu'ﬂneo givgaani10. 34ag¢17 8%)s dried

over Na2SO4 (100 g) for 1 h. The Na2SO4 was gravity
filtered off with Watman No.1 filter paper and the
filtered cake was washed with ethyl acetate to ensure
conpl et e recoveGompouhd 999ddktNMR datad (CPER)e was

concentrat ¢ NN?GBC CMEMITACSMIF TS\GHRE6AbbAAd 99! ve
a foam (65.59 ¢ HNI\/R spectra of the foam confi rrred
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Qver| BT n to hHBnt a@i(6.18) cl ear sol ut| 610’ The N2kB8Be

vas [ocegual |y cpobedsto anbient tenppCasure. |A1.65651
W at| 2494 5p8d) £6%STahs were iniroducedopnd cCrys5a]
W on OCEE {%g vist Eiﬁm . .'h‘f 'éEULe W55 816
P 2, S s et ot bef g the gy ats
ke ZEM 1 \Zﬁt HM ocC Pnl d mxt IILE_A? 14 6‘831‘
& oAcCHedBanes| 1.860 [|(Q.94Nf t er drvi npCA#', 28Dhi |e2fd. 593
t1Onprd&fur e f of1.89h |amd hi gh vacuum (kG2¥’, 26Hq))30.83623
d1 (H23' pexpeoBed)mof a white powdpCéwas obft35.648.
HELG 231y H63 ERopeqd m@e4)”e Puri ty anficysz “ of43noe

AP L IGPY o F3he addi5 & 19 TTECHW L€ POySIES
14 | CH,-20’ 239 |s C3 45.685
15 | H-60 2.54 | ddd(14.04,9.57,6.57) | C3’ 53.026
16 | H-14B 2.56 | dd(15.30,4.11) C8 58.626
17 | H-22’ 2.92 | m(7.36,6.85) Co' 69.057
18 | OH-2’ 3.44 | d(5.47) C7 72.216
19 | H-3 3.83 | d(6.98) C13 72.429
20 | H-20B 4.18 |d(8.48) C2’ 73.421
21 | H-20( 4.31 |d(8.48) c2 75.001
22 | H-7a 4.42 | M(10.52,4.29) C10 75.176
23 | H-2' 4.66 |dd(5.47,2.24) C20 76.481
24 |H-9 4.78 | bm(6.19) C1 79.129
25 |H-5 4.95 |bd(9.57,1.88) C4 81.181
26 | H-N 539 |d(9.47) C5 84.462
27 | H-3 555 |dd(9.47,2.24) C7’ 125.460
28 |H-2 567 |d(6.98) C5 125.544




was re-dissolved in ethyl acetate (225 nL) at 50C.

Wil e agitating gently, heptanes (320 nlL) was added
w@eadoadsiy to maintain a clear solution. Afterrehes2005/004442
addi tion was conplete, the m xture was cooled to 22C
and crystal formation occurred spontaneously within 5
mn. After 10 h at 22C, the rr'bé‘tsure was cooled to OC
After 1 h at 0C, the crystals re collected by vacuum
filtration and the filtered cake was washed with a 0C
cold m xture of 1:4 Et CAc: heptanes (200 mL). HPLC
analysis of the crystals showed 98 5% purity |evel
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B8l ng fhe_fy_Lacutex.s_:;anI_aim_ng_t_her e ty 9%187
@155 g of a white dolid with a HNVR K@@dtrum]|176.865
d@nflorming to [7-forfmt e- 9091. [0067] [Gofcent r at2A746
the nmother liquor fromthe 2nd recrystallization gave
4.50 g of material. It was conbined with the 5.84 g of
chromat ographically purified 9091 of the 1st nother

liquor to give a 10.34 g (17. 8°§. Compound 9091 1H NMR
data (CDCI 3) 1H AND 13C e &H FTS of Conpound

d( 6. 14) Vi CyElaRLpMegilieti b e edh EPryfr ghristiof alday
H 11" 1.16 d(6.19) C10' 21.833 4 CH,-1 7 1.26 s Cl6'
21. 938068 Foufhundred celisqRICT ¥4 hudfarr@dion carcinoma obtained
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Petri dishes containing 2.7 mL of medium (modified McCoy’s 5a medium
containing 10% fetal bovine serum and 100 units/mL penicillin and 100 g/mL
streptomycin). The cells were incubated in a CO2 incubator at 37°C for 5 h for
attachment to the bottom of Petri dishes. The compound of the present invention
was made up fresh in medium at ten times the final concentration, and then 0.3
mL of this stock solution was added to the 2.7 mL of medium in the dish. The
cells were then incubated with drugs for 72 h at 37° C. At the end of incubation
the drug-containing media were decanted, the dishes were rinsed with 4 mL of
Hank's Balance Salt Solution (HBSS), 5 mL of fresh medium was added, and the
dishes were returned to the incubator for colony formation. The cell colonies
were counted using a colony counter after incubation for 7 days. Cell survival
was calculated and the values of IC, (the drug concentration producing 50%
inhibition of colony formation) were determined for each tested compound.



6 CH 1.68 s C22' 25.816 7 OH1 1.74 s Cl11' 25.877 8
2H 24", 25" 1.76 mCl7 26.831 9 CH -18 1.86 d(0.94)
w@265/078% 29.593 10 H6 1.89 m C23', 26" 30.BSHUSHDS/004442
2H 23", 26" 1.93 mC6 35.545 12 2H 23", 26' 2.02

m 6. 64) C15 43.206 13 H 14a 2.30 ddd 15.30,9.12 Ci4
43.732 14 CH -20'" 2.39 s C3 .685 15 H 6a 2.54 ddd
14.04,9.57,6.57 C3' 53.026 16%H 14 2.56 dd 15.30,4.11
C8 58.626 17 H 22" 2.92 n(7.36,6.85) C9" 69.057 18
OH2' 3.44 d(5.47) C7 72.216 19 H 3 3.83 d(6.98) ClL3
72.429 20 H 20 4.18 d(8.48) C2' 73.421 21 H 20a 4.31
d( 8. 48068p ldentimal as@Pssmants vete carrie] eat IASiGQ MB446 (resistant

75.176,.,23 H2' 4.66.dd 5. 4 07 4 H
VA B hEmaD eloysatitma T 416 tpizRed o br. GRXEMD. Ph.D.
@&lféﬁﬂa PaRiffc-MedicaPCentrACA). C@L@41 ffl@%lstgﬂt)ﬁ‘brﬁan %oﬁ)"h éjéi'cmoma

24 C7' 125.460 28 H2
ahbameds‘rm%nenmﬁm@@lﬁuw@muectlm a%atso\vabrassessments

e Efusefingg B il g af I fa ptiyffidzor2-n-

Z‘Bﬁilpﬂe@ke%llzcﬁiuﬂﬁbﬁmﬁaeﬁé&aylw 115 32 H5' 7.10 dd

4.03,1 15 C14' 130.213 " 33 H- 7' 7 29 dd

5. 13, Jcani'pfb&i& 133N3\¢PTR0 IN VITRO IN VITRO
IC 5, (nM) IC, (nM) IC,, (NM)
HCT116 VM46 MTT:DLD-1

paclitaxel 2.1 20.0 10.1

docetaxel 0.6 6.7 9.1

9091 0.6 1.9 1.5

Example 3

Oral Efficacy Evaluation of 9091

[0070] The efficacy of 9091 was evaluated in the human pancreatic tumor
xenograft Panc-1, obtained from American Type Culture Collection, Manassas,
VA. The tumor used for this study was maintained in athymic nude mice. A
tumor fragment (1 mm?®) was implanted s.c. into the right flank of each test
mouse. Tumors were monitored twice weekly and then daily as their volume
approached 200400 mm?® with a mean of 250-300 mm®. On Day 1 of the study,
the animals were sorted into treatment groups with tumor sizes of 171.5-320.0
mm? and group mean tumor sizes of 212.6-216.0 mm?. Tumor size, in mm?, was

calculated from the following formula:

w2 x |
2

Tumor Volume =



34 2H 15", 17" 7.50 dd(7.44, 7.12) Cl1 133.655 35

H16' 7.61 dd, 7.44,5.62 C4' 141.277 36 2H 18, 14
w@202/00382 59) Cl2 141.804 37 C8' 155.469 38 BIPRUS2005/004442

167.067 39 C20' 170.264 40 d' 172.187 41 C21'

176.865 42 C9 203.746 Exanple 2 In Vitro

Cytotoxicity Measured by the Il Col ony Formation

Assay [0068] Four hundred ceP¥s (HCT 116 human col on

carci nona obtained from American Type Culture

Col | ecti on, Manassas, VA) were plated in 60 nm Petri

di shes containing 2.7 nL of nedium (nodified MCoy's

whenesd imumdtlc end di=engthlioyameafdhe tavione Tuararweight wag estimated

Wl 1 SR BRl et PR e S0 Blebiq S0P RIS oipdie® dvice were
Jorfedl intAgloupB IV sik nitB PP GrdNAid thedted iniaeb&®lantBavith the

conmpound_of "‘the present invention was made up fresh
pratasetinuhablest b and s Al éreptmantsoperecadministered enadly, once on

OAER (o narumbid nd a8 SRlrRubBiRdicitr 3G ahd 8o marks,
respedtiviedd Mi dlhgrdupe sthieadosiidy Polane3df @6 rAL/20hg nesudeakas scaled

i ncubation  the drug-containing nmedia were decanted, .
toe Hody aveighty¢f aachsaima.t kagh gpiraal wag guthanizadawien its

|t i . nedi 3 :
e A TSN AP0 0 e
arlpoint (ToE) 61 each Mbese @lds caituaieesby ther fellowing eglation:

using a colony counter after incubation for 7 days.
Cell survival was calculated and the val ues of 1C50

(the gftia c e birVoRIMEMCHLNg 50% i nhibition of
col ony ?or‘r%atbﬁ%%iﬁ%_l_é})u‘v\ere eterm ned for each tested
conpound. WO 2005/ 078319 PCT/ US2005/ 004442 29 [0069]
| denti cal assessnments were carried out using VM46

(resistant variant of human col on carci nona HCT 116
vamdri T id eRsreREed i daYs, eMdPointRofdme isGal hifr Bigithe intercept,
Pacific Medical Center, CA). DLD-1 (resistant human

ans orisdbe slapensf the line obtained by linear regression of a log-transformed
tumor growth data set. The data set is comprised of the first observation that
exceeded the study endpoint volume and the three consecutive observations that
immediately preceded the attainment of the endpoint volume. Animals that do not
reach the endpoint are assigned a TTE value equal to the last day of the study
(59 days). Animals classified as TR (treatment-related) deaths or NTRM (non-
treatment-related metastasis) deaths are assigned a TTE value equal to the day
of death. Animals classified as NTR (non-treatment-related) deaths are excluded
from TTE calculations. Treatment efficacy was determined from tumor growth
delay (TGD), which is defined as the increase in the median TTE for a treatment

group compared to the control group:
TGD=T-C,
expressed in days, or as a percentage of the median TTE of the control group:

% TGD=_T-C x 100
C



obt ai ned from American Type Culture Col | ection,
Manassas, VA) assessnents were conducted in a simlar
woReserdusi ng an MIT (3- (4, 5-di net hyl t hi azol - 2pg1/182005/004442
2, 5-di phenyl terazol i um brom de) assay. Conpound IN
VITROINVITROINVITRO IC50 (nM 1C0 (nM 1C50
(nM HCT116 VM46 MIT: DLD 1 pggl itaxel 2.1 20.0 10.1
docetaxel 0.6 6.7 9.1 9091 0Y6 1.9 1.5 Exanple 3
Oral Efficacy Evaluation of 9091 [0070] The efficacy
of 9091 was evaluated in the human pancreatic tunor
xenograft Panc-1, obtained from American Type Culture
viigreect i on, Manassas, VA. The tunor used for this

tudy ..wa intajn i hym.¢ nude mice. A tunor
Fﬁ%@ﬂ?i@%{rﬁgt&?’ﬂ@%ﬁ%as. c. into the right
¢ Eankdiah EEE fort &Siitrol Broge 1. Tunors were nonitored tw ce
weekl é@and then daily as their vol une agﬁroached

200- 4007 #hd reatment maneawse patiabryrasson (MRbey camplete

EOBRONGR) ¢ ROLRE LRl Bhnal th SR RY S SpRESE 1B Birgp volume is
5056 dr leys0df ity Rap 10folurhe fér thide BongdbutiVe Measirementsduring the
mB, was calculated fromthe follow ng fornmul a: Tunor

opgrametthgostudy,angregurl i or gasatepibanUsh b aamd daane ogmore of
= i | i f .
S et ol A FOPER | BgTR8! kB0 TRl TRSs

ed w assunption
18051 mvat fortthtee dormeButive measuremeéntsedurivgctbeveniuese sbthieestudy. An

into groups W th six mce per group, and treated i ..

a&k'!@@k‘gﬁh @eél%i FeAPePRe afpﬁhstteg‘ama 'ﬁnﬁgﬁl %ggm %&ht'(i@a.'&ﬁ'?ss'f'ed
r s _fAd 1y, once on Day 1

a%qéé xglg?ﬁ(&%ﬁg 2 a%ﬁlg?%ﬁfg\)gd conmpound 9091 at 120

and G002}y Nyith respeoetd foxaity, thenardimalgwempweighes dhaikyi orgDays

s i o2 i he BamRIelRn Al Ao gyt Ham g et
dxafined frequently for overt signs of any adverse, drug-related side effects.
Acceptable toxicity for the maximum tolerated dose (MTD) of a cancer drug in
mice is defined by the NCI as a group mean body-weight (BW) loss of less than
20% during the test, and not more than one toxic death among ten treated
animals. The log rank test was employed to analyze the significance of the
difference between the TTE values of a drug-treated group and the vehicle-
treated control group. The log rank test analyzes the data for all animals except
the NTR deaths. The two-tailed statistical analyses were conducted at P = 0.05.
The group median tumor growth curves show the median tumor volume (MTV) as
a function of time. When an animal exited the study due to tumor size or TR
death, the final tumor volume recorded for the animal was included with the data
used to calculate the median volume at subsequent time points. If more than one
death occurred in a treatment group, the tumor growth curve for that group was
truncated at the time of the second death.

[0073] Groups 2 and 3 received compound 9091 at 120 and 60 mg/kg,
respectively. Groups 2 and 3 both experienced 212% TGD and highly significant
antitumor activity (P < 0.001). The MTVs, for six mice in each group, were 56 and

148 mm?, respectively. In Group 2, 9091 produced three PR responses and three



neopl asm reached the predeterm ned endpoi nt size (1200

mB). The tinme to endpoint (TTE) for each nobuse was
w@eadosorstied by the foll owi ng equation: TTE = | pgl0S2005/004442

(endpoint volune) - b m where TTE i s expressed in

days, endpoint volunme is in mB, b is the intercept,

and mis the slope of the Iiﬂé%obtained by |inear

regression of a |og-transfor tunor growt h data

set. The data set is conprised of the first

observation that exceeded the study endpoint vol une

and the three consecutive observations that
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excluded from TTE cal cul ations. Treatnent efficacy

was deter ch
Is defi nedncr %gﬂ?%épwﬁ%#g@ ee§pﬁ1%%¥ Fﬁéﬁ%ﬁﬁ %dw
treatnment group conpared ttable@Acontrol group: TGD =
T - C expressed in days or as a percentage of the
medi an| TTE of tH@aGRMEMEqigeaUd: dED= T- C x 100/ C WO
2005/ 09319 PCT/ US2005/ 0(?4442 31 where: medj an
BRupPo| N4 TTeaTrent gfoup_and. . C = m=(M%dla'TTETfQ)r %TGD
contro| CrRAQRNt1| mades Lf"\"ﬁ%dt%@“ﬁﬁr/ e |partifl
ragrac-irn (DD) or hnml etel regression D\ of the
yunmor |6 |@8%e0i el . | 1pa PR|gesponse 13Ige tYror vilume
is 50p0qr less|fof ity Day 1 volune for thrdge
conseclit i[V® measurenents dufing the |course |of the
st udy, ards@ﬂual to of greaffer than 3.5 nmf for pne

Ul nmour e LI lIIC lIII e TTEaUT ENeENtS iII a Crl'(
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TTE - time to endpoint (Days), 1200 mg

T-C - Difference between TTE (Days) of treated versus control group, % TGD=[(T-C)/C]
n - number of mice

5%EC - 5% Ethanol + 5% Cremophor




animal with a CR response at the term nation of a
study is additionally classified as a long-term

wo ovsn7fnee survivor (LTTES). [0072] Wth respeCt/US®0S/004442
toxicity, the aninmals were weighed daily on Days 1-5,
then twi ce weekly until the conpletion of the study.
The m ce were exam ned frequ%g]tly for overt signs of
any adverse, drug-related side’effects. Acceptable
toxicity for the maxi numtol erated dose (MID) of a
cancer drug in mce is defined by the NCI as a group
mean body-weight (BW |oss of |ess than 20% duri ng
the test, and not nore thaTabl@1Boxi c death anong ten
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used tlo cal cul ate |t he ngdi an a{syu‘kaseqmnt tine
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me»a:tnmatphblgmmqm fortHn@ dousaputivg m@ablreroenty eurfng thetshaly gr oup
F’WasTurrtor egeasigttoat5a% ef starting sizk far feesemeeniiticeonedsure[r@atE 8jring the
ugd4dy?2 and 3 recelved compound 9091 at 120 and 60

Ldy due
U

Lonng@ @érpqar 0 il glmglszg}aas#@ @6&3 31@ udy
'-2 ’2%, a'ﬁt“ gh“ NEZEhEest BT PYSEREIFA Nk t P 9?0:3???“0 o1,
q‘rt%? x mce in each group, were
NE@ Tr lateﬁ‘b%QtﬂCt ively. In Goup 2, 9091

produced three PR responses and three WO 2005/ 079319
PCT/ US2005/ 004442 32 LTTES. In Goup 3, 9091 produced
five PR responses and one @ﬁﬂi@ii@npound 9091

produced 100% survi gaém?%%/ g{,éméﬁ ﬁ%§§bgqt responses at

both the 120 and ose: these treatnents
yi el ded three and one LTTFS, and caused 10. 7% and

dat 0828 SHAREHMOR SCHa0 o SEH1 s raplliaitd abahat Beghuran
p%k‘é?éa’ﬁ%%n%?&@ﬁaét%ﬂs}”ﬁﬁ@‘l Y Hifthah B2inBeP padcrebte ¥ardi@bihgs were
maintained in athymic nude mice. A tumor fragment (1 mm?®) was implanted s.c.
into the right flank of each test mouse. Tumors were monitored twice weekly and
then daily as their size approached 200400 mm3 with a mean of 250-300 mm?®,
On Day 1 of the study, the animals were sorted into groups of six mice, with tumor
sizes of 171.5—486.0 mm? and group mean tumor sizes of 269.7-275.0 mm3.
Mice were sorted into groups containing six mice each, and treated according to
the protocol in Tables 2A and 2B. All treatments were administered
intravenously. Control Group 1 mice received the ethanol 5% and Liposyn |l 95%
vehicle, once on Day 1 (qd x 1). Group 2 received 9091 at 20 mg/kg every other
day x 5. Group 3 received 9091 at 30 mg/kg q4d x 4. Groups 4 and 5 received
9091 qd x 1 at 120 and 60 mg/kg, respectively. Dosing volumes were 0.5 ml/20 g
body weight for gd x 1 dosing regimens and 0.3 mL/20 g body weight for the god



Treatment Reginmen 1 Group n Median T-C %9GD Agent
ng/ kg Route Schedule TTE 1 6 5%C po gqd x 1 18.9 - in
wGa05029312 6 9091 120 po gqd x 1 59.0 40.1 212%CBUS2005/004442
9091 60 po gd x 1 59.0 40.1 212% TTE - time to
endpoi nt (Days), 1200 ng T-C - D fference between TTE
(Days) of treated versus contﬁ)l group, WCE=[(T-O/(C
n - nunber of mce 5%C - 5%¥thanol + 5% Crenophor WO
2005/ 079319 PCT/ US2005/ 004442 33 Table 1 B G oup
Tunmor Burden No. No. of No. of Max %8W No. of No. of
Medi an(n), Day of PR CR LTTES Loss; Day TR NTR 59 1
x-5 of @4d & Ddosing Bched@ess OB)sirgy BlaMesovers saaled tatne hady weight

148(6) 5 1 -55% 0 0. - . Non- pal pabl
of §Ah oPpa e veBRELYgs e OB eE A B Hise on Day 1
(64 ). BRmorSUAtive 'f dhé S vaihidle-treatdmide §iew td tHe $2@®mm®
for three consecutive neasurenments during the study

enyipe®t volusiry With enmregian THEeef ShBvdaysr o segression responses

B i T e
beicRfidungasvel of onesdmé&phat dnsatisfetdly tunibt BngraftrfieM@Iper group.

conpared to Goup 1 TR - Treatnent Rel ated Death NTR -
Non [PPZ8] femeuprdreaeived @9 hat 20 mg/kg god x 5. Group 3 received

9091 at 30 mg/kg q4d x 4. Groups 4 and 5 received 9091 qd x 1 at 120 and 60
mg/kg, respectively. Five TR deaths were recorded in Group 2, which could not
be evaluated for treatment efficacy. Two Group 4 mice died of NTR causes.
Groups 3-5 each experienced 254% TGD. This result is highly significant in
Groups 3 and 5 (P < 0.01), and significant in Group 4 (P < 0.05). No tumors
reached the endpoint volume in Groups 3-5; the MTV for six mice was 40, 58, and
126 mm?3, respectively. In Group 3, five PR responses and one LTTFS were
recorded. In each of Groups 4 and 5, six PR responses were recorded. 9091
was most effective on the 30 mg/kg g4d x 4 regimen. This treatment yielded five
PR responses and one LTTFS, while causing ~13% maximum group mean BW
loss. Single doses at 120 and 60 mg/kg each produced six PR responses, while
causing ~8% and ~5% group mean BW loss, respectively. These three 9091
treatments each produced six end-of-study survivors with MTVs of 40, 568, and

126mm?, respectively.



Exanple 4 1V Efficacy Eval uation of 9091 [0075] The

antitunor activity of 9091 was eval uat ed agai nst the
whoovan79spancreati ¢ tunor xenograft Panc-1. Hune@r/Bsz005/004442
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-engraf-t ments—per—grgup—00+46] oup—2 recelved—3001

Sroutd ng!:ﬂng qod Nob. r{aromosofre,eogradk 909 Maxt 3( No. of | No. of

ng/ kg la4d > oups..4 @ SJoe]] 001 at

120 angB Se" rrg/ kﬁ? reosfpe:Fﬁ/%y g@."y@gﬂ‘% iea hs weFe NTR

r ecor deedian(a) oYPR2, [ G ¢h coul @ not be eW-&F%Iat ged for

treatn fficacy. [Two 3o 4 m ce died

cau3€°wy\§%oulps( uy\, eaeh exggri EHeet 2|54“/ @‘* Fhis

nesul t| 320 ) ghl yOsi g fi ¢c@nt in] —& oups 3 a-ﬁd 5 (< |0

OI). [ and . signjticgnt ih_Goup| 4 (P < 0. (J5)._.N

tzurmrs Ofgg&ched the e(hdp)Pnt volume in G ¢u 37)3\'?5;5 t he| ©

MIV fdr six mce¢ wag 40, |58, and Day 10

3 40.25(6) 5 1 1 p <0.01 -13.2%; | O 0
Day 17

4 57.5(6) 6 0 0 p <0.05 78%; |0 2
Day 7

5 126(6) 6 0 0 p < 0.01 -49%; |0 0
Day 7

CR - Non-palpable tumor for three consecutive measurements during the study
PR - Tumor regression to <=50% of starting size for three consecutive measurements during the
study
LTTES - Long Term Tumor Free Survivors, animals classified as CRs at the end of a study
Logrank test is equivalent to the Mantel-Haenszel test; ns=not significant, * - p<0.05, ** - p<0.01,

i

TR - Treatment Related Death
NTR - Non Treatment Related Death

- p<0.001, compared to Group 1




126 nmmB, respectively. In Goup 3, five PR responses
and one LTTFS were recorded. In each of G oups 4 and
W®20085i0%93PR r esponses were recorded. 9091 was POBUS2005/004442
effective on the 30 ng/ kg g4d x 4 reginmen. This
treatnment yielded five PR responses and one LTTFS,

whi | e causi ng -13% maxi nrum group nean BW | oss. Single
doses at 120 and 60 ng/ kg eactP produced six PR
responses, while causing -8% and -5% group nean BW

| oss, respectively. These three 9091 treatnents each
produced si x end-of -study survivors with MIVs of 40,
58, and 126mB, respecti viExampd 2005/ 079319

summary For a9 R

Regimen 1 G oup n Median T-C %9GD Agent ng/ kg Route
Schedule TTE 1 6 Vehicle IV qd x 1 15.8 - 2 6 9091 20
|V 0[66721 g-ollowing singlag omjgmctaotrawew admirggiratiororegimens as

254% 9091 120.1V 4 4%
QPP Xaee s eesiEa o oalictes' B g f Fmipinpost was
a(daﬁwéluatbaQﬂ tihe HT-20 (humafrf €16R @:@rdmémgemténﬁsd (froam American

treated versus control grou WE=[(T-O/C n -
Tyoatayltuse Gallestiampylanassas: ¥4y xeaﬁefaﬂxloTh%esuﬂ@ argfsummarized

k of No. of Burden of of LTTES
‘Jé?ghr% %%ﬁ? "9BW TR NTR  Medi an(n), PR CR Loss; Day 56
Day 1 320(1) 000 - - 00 2 108(1) 100 - -15.7% 5

O Day 10 3 40.25(6) 51 1 p <0.01 -13.2% 0O
Table 3A:

Protocol Design For The HT29 Study Using Compound 9091

Treatment Regimen 1
Group n
Agent mg/kg Route Schedule
1 6 5%EC in Saline po qd x 1
18 6 9091 15 po g4d x 4
19 6 9091 30 po q4d x 4
20 6 9091 45 po q4d x 4
21 6 9091 60 po q4d x 4
Table 3B:
Treatment Response Summary For The HT29 Study Using Compound 9091
Regimen 1 MDSto1.0g Max. % # Death®
BW
Group | n
Agent | mg/k | Rout | Schedul +SEM (n) Loss; Day | TR | NTR
g e e
5%EC
1 6 in po qd x 1 165 + 15 (6) - 0 0
Saline
18 6] 9091 15 po gddx4 [244 + 1.4 (6) - 0 0
-11.3%;
19 6] 9091 30 po g4dx4 | 256 + (1) 0 0
Day 21




Day 17 4 57.5(6) 6 0 0 p < 0.05 -7.8% 0 2 Day 7 5
126(6) 6 0 0 p < 0.01 -4.9% 00 Day 7 CR -

woloovspadspabl e tunmor for three consecutive neasPCEUBINS004442

during the study PR - Tunor regression to <=50% of
starting size for three consecutive neasurenents
during the study LTTES - Long Term Tunor Free
Survivors, animals classified 4s CRs at the end of a
study Logrank test is equivalent to the

Mant el - Haenszel test; ns=not significant, * - p<0.05,

** - p<Q.01, *** - p<0.001 onpared to Goup 1 TR -
Tr eat|ment Rellat ed [Death NTR - [Non Treat nment Reb@éygd
De@t H NPE@003/ 8393190 PCTY4dS20(5/ 004442 36))Exa$% 1_e; 0
Effi by Study fon 90 in the HT29 Xenograflt Q77]

6

a
Foll gm ng similar |oral {and infravenous adni ni s]zg a%i on
rabi mens9eed |f 60 tf heoPanwdX4xgnograft desibe 1§ 4
| Exangl és 3 and 4 lconpaund-9091 was al so o ted in

nt- hugnbdrldfd®e ( human col on car ci nona obt ai ned from Aneri can
shYES%Chatolbh €5 dnog@6t | on, Manassas, VA) xenograft. The
results are summarized in Tables 3 and 4. Table 3A
.'%bgt %:@ Desi gn For The HT29 Study Using Compound 9091
nt Reginen 1 G oup n Agent ng/ kg Route Schedul e

ﬁroﬁac’é‘?@@slgﬂn féafrheqam Sﬁ]d%@%mégbg&nﬁgﬁﬁd @69@Q|\ﬂ)4d x 4

9091 45 po q4d
Treatment Regimen 1
Group n

Agent mg/kg Route Schedule
1 6 No treatment
2 6 vehicle v Q4d x 4
3 6 vehicle v Q4d x 4
4 6 vehicle v Q4d x 4
5 6 9091 120 v QD x 1
6 6 9091 60 v QD x 1
7 6 9091 120 v QD x 1
8 6 9091 60 v QD x 1
9 6 9091 120 v QD x 1
10 6 9091 60 v QD x 1
14 6 9091 30 v Q4d x 4
15 6 9091 20 v Q4d x 4
16 6 9091 30 v Q4d x 4
17 6 9091 20 v Q4d x 4
18 6 9091 30 v Q4d x 4
19 6 9091 20 v Q4D x 4




21 6 9091 60 po g4d x 4 Table 3B: Treatnment Response
Summary For The HT29 Study Using Conpound 9091
whegsnessid MDS to 1.0 g Max. % # Death’ BW QGOLIPSI005/004442
Agent ng/k Rout Schedul +SEM(n) Loss; Day TR NTR g e
e 5£C 1 6 inpoqdx 116.5 1.5 (6) - 0 0 Saline
18 6 9091 15 po q4dx424.43314(6 - 00 -11.3%
19 6 9091 30 po g4d x 4 25.6 (1) 0 0 Day 21 WO
2005/ 079319 PCT/ US2005/ 004442 37 20 6 9091 45 po g4d
X 4+ (0) -22.6% 0 0 Day 17 -28.1 21 6 9091 60 po
gdd x 4 (0) % 4 0 Day 17 n - nunber of mce 5%C -
5% Et hanol and 5% crenophor Table 4A: Protocol Design

Tfﬁg EE HT29 Study Using Conpound 9091 (1V) Treatnent
Eﬁ m 1 Goup n Agent ng/ kg Route Schedule 1 6 No

Tre S M MeshohsE Uk 16r@é HT28 Study Using Compound 9091

Regiren 1 Regiren 2 MDSto1.0g Max. % BW # Deathe
Group n
Agent kg Agent nmghg + SEM(n) Loss; Day TR NTR
1 6 No treatment 161 j+| 30 | (10) —_ 0 1
2 6 vehicle 5%E-95%}-20 0.3 219 it} 40 - 0 0
3 6 vehicle 5%ET in Saline 03 184 [+ 36 - 0 0
4 6 vehicle 5%ECin Saline 0.3 204 |+ 29 — 0 0
5 6 9091 120 5%E95%F20 | 05x2 t -11.8%; Day 10 0 0
6 6 9091 60 5%E-95%}20 05 519 |+| 00 -8.9%; Day 7 0 0
7 6 9091 120 5%ETin Saline | 0.5x 2 E -23.7%; Day 10 5 0
8 6 9091 60 5%ET in Saline 05 518 ¢ -4.9%; Day 7 0 0
9 6 9091 120 | 5%ECin Saline | 0.5x2 t -16.6%; Day 14 0 0
10 6 9091 60 5%BCin Saline 05 460 |t -8.2%; Day 10 0 0
14 6 9091 30 5%E-95%}-20 0.3 E -15.6%; Day 17 0 0
15 6 90N 20 5%E-95%+20 0.3 t -17.8%; Day 17 0 0
16 6 9091 30 5%ET in Saline 0.3 t -18.3%; Day 17 0 0
17 6 909N 2 5%ET in Saline 0.3 t -14.4%; Day 14 0 0
18 6 9091 30 5%EC in Saline 03 t -22.7%; Day 21 0 0
19 6 90N 2 5%EC in Saline 0.3 t -9.9%; Cay 14 0 0
%t Death: TR (Treatment Related); NTR (Non-Treatment Related)
| !

[0078] Graphical results of the evaluation of compound 9091 in mouse

xenografts are presented in Figures 1-7.



3 6 vehicle IV X 4
9091 120 IV Q@D 6 7609

WA 2@50%3D x 1 9091 60 IV Q@D x 1 9 9091CT/R82003/004442
@x 1 10 6 9091 60 IV Q@D x 1 14 6 9091 30 IV Q4d x
4 15 6 9091 20 IV Q4d x 4 16 6 9091 30 IV Q4d x 4
17 6 9091 20 IV Q4d x 4 18 6.9091 30 IV Ud x 4 19 6
9091 20 IV Q4D x 4 WD 2005/ 079319 PCT/ US2005/ 004442
38 Table 4B: Treatnent Response Summary for the HT29
Study Using Conpound 9091 Reginmen 1 Fecjrren 2 NES to
1.0 g Ngx. % BW# Deaths Goup n Agent n kg Agent
ng/ kg Sal (n) Loss; Day TRM@_J b treatnent 16.1

50 00 20 bAoA RS et 11 4

O 4 6 vehicle 50/ in Saline 0.3 20.4 11 2.9 - OO 5
6 9091 120 51/0E951420 0.5x 2 t -11.8% Day 10
6 909078) Bustiowa®assessed.io 25063Q0g Bpoaguer- B9wtewa@)s amd three

s S S0P SRb R UfBa ol efolipgOrtne st ighpurd. .e.,

mlk © Pg/KY PP Ing/RG G MhtraversBld a¢mihishatr; 151rﬁ
79 gk%o 9091dl6 51/ rE in Sali neIO 5 46 ok

Wnafko 2o 40anaka) 204 § wob! S EHETSHied Astgay. Animals were
ojb%%r\%gg) @)};Ilrﬁa %h%n%étr)ﬁdg%géol%gte@éf)@%%% afid2d. Ratstwere

euthanized on day 11 and the nerves were excised and fixed upon euthanization

= o

X 4 4 6 vehicle IV (4d
6 9091 60 IV QD x 1
6

d 5
X 1 09
8 6 B
9

for further examination.

[0080] Each ratis scored as described below and a final toxicity score that
incorporates all parameters is assigned. A dead rat is assigned a score of zero.
Table 5 below gives the criteria for how each toxicity parameter contributes to the
score. Most of the parameters contribute a positive value towards a total possible
score of 130. For body weight, white blood cell, and platelet decreases, recovery
is considered. If the parameter does not show recovery, then a -5 is subtracted
from the total. The total score is divided by 13 to put it on a scale from 0 to 10.
As for the neurotoxicity score, a -10 indicates that axonal degeneration lesions

were seen, while a 0 indicates there were no lesions.



16 6 9091 30 5%r in Saline 0.3t -18.3% Day 17 0 O
17 6 9091 20 5%--T in Saline 0.3t -14.4% C ay 14 0
wW©@200387819091 30 5% in Saline 0.3 t ( -22. 7% rORYSDDS/B04442

0O 19 6 9091 20 5% n Saline 0.3t -9.9% Day 14 0 O
a# Death: TR (Treatnent Related); MR (Non.-Treat nent
Rel ated) [0078] G aphical res#éts of the eval uation of
compound 9091 in nouse xenogfafts are presented in
Figures 1-7. WD 2005/079319 PCT/ US2005/ 004442 39
Exanple 6 In Vivo Toxicity Assessment in Rats [0079]
Toxicity was assessed in 250-300g Sprague-Dawl ey rats
Tahletsh Grieria mrsRale'F@(lleeﬂccprmg dose gr oup. Three dose

nr oLlnc n-F Ing tpoct o~conaniinA anllea QO el 1~
U_Fl LAYZ LIAYE"A"Y \Jullpuullu’ \' . \4- ] U Ilyl l\y’ ~7J Ilul r\\d

aOblsel\?atlUg/ Kg for intravenous adm Seseter ati on; 15 ny/ kg,

30 ng/ Kg apd 40 ng]kKg) and I control ¢roup consyrjuted
a_study i mal s e observed and clli ni cal cheReSPYRy Week 2
d@h@,td;@h)le"tqd(@t layg (fgyand 10. Rats|were euthanined Y
on day 11 pnd—theferves werre—excised [and—frxedjupon

eut hanl zat | on 0for furt'Ber dxani nati on. [0080] HKach

ﬁ £of edogs =scg|1§z,/ed hel oyggnd 3 fixngb, toXici ty

sco e A‘W‘Mpwafﬂc paFaretefs—-s—asstgred—HA
desd rat i p assi gned a&core of #ero. | Tab2e 5 Bel ofv 0
I VES the pritertalior W gach I CIft rameter

g%lﬁ?rl but eg t—égé he s.e%L st= 1(9?/<t hd %/)aér)%l{‘bt erns

mecrbasebute a p@5|t|ve vial ue towa{(pls a tot aio posci bl.g 0

score—of —ot JuGLy wet gl t=—white—tood—cett—and

laielets et dncrzé'é%es red@eery i5onsildered® | f |t he

RRERARL er :Ioesonot show recqvery,gthen a -5 is 5
cted! fromthe total—Fhe 1n*==' score—+s—d4i-v-ded

S TleBevhitinp Ut>2Ktonain | a>s®abat fir eeiXcoot 10<1.28Xcbatr |t he

neur ot oxi c[TYy Scor ¢, a - 10 ijndi cales ynat onal

degeneratibn |®siohs vere Mhile a ndi ¢at es
tAIgTefoviRhe| NDXEER PNSt 5XMEh20 054 BRBA0 | <1.25Xcont

PCT/ US2005H684442—146—TFabte5—Ertertra—for—Rat
Toxicity Storithg (bservati cn Sct e 20

BUN elevation | >2Xcont >1.5Xcont >1.25Xcont <1.25Xcont

0 5 10 20

Water/Loose N Y

Diarrhea 5 0

Bloody/Mucoi N Y

d Diarrhea 5 0
Maxium score (each rat) = 130; Group score = average of 3 rats/13;
Avg = average of 3 groups Wt Avg = (Y(dose x grp score))/24
cont - control
AST - Aspartate aminotransferase(AST), ALT - Alanine aminotransferase;
PTL - Platelet; BUN - Blood urine nitrogen

WBC - White blood cell



Recovery Week 2 Neurotoxicity N (0) Y (1-4) NY O -10

Body Wi ght >20% >15% >10% <10% Loss 0 5 10 20 -5 0
wWOBOsHH3Y >25% >10% <10% decrease 0 5 10 20 - 5POT/US2005/004442

Pl atel ets >75% >50% >25% <25% decrease 0 5 10 20 -5 0

AST el evation >2Xcont. >1.5Xcont >1.25Xcont <1.25Xcont

0 5 10 20 ALT elevation >2Xcont >1.5Xcont >1. 25Xcont

<1.25Xcont 0 5 10 20 BUN el evati on >2Xcont >1.5Xcont

>]1. 25Xcont <1.25Xcont O 5 10 20 Water/Loose N Y

Diarrhea 5 0 Bloody/Micoi NY d Diarrhea 5 0 Maxium

score (each rat) = 130; G oup score = average of 3

r at s[0081] AsgmpleottheydataffoBan omlsiosage sattoxidity(stedyeok
r cont | AST - Aspartate
%@ﬁ@t%@ﬁﬁ@ﬂj mﬁﬁaptlg %AI ani ne ampnot ransf er ase;

PTL - Platelet; BUN - Blood urine nitrogen WBC -

R sl il Tt e

tToxXIcIty y ot [conpemrpsind(Y1 pregsentéd n [able

6. Table 6 Sanmpl e| | nput s, 4, nt Fat Toxifci ty| Scor eg;
_[Reggvery | o 91

ual uuouy oL u y N\ U

Dose/|Neu|BW|R|WBC| R [AST|ALT |BUN |[PT{R | L/W | B/M Total

Rat |Tox L Dia | Dia | Score
High Dose
40 mg/kg
Rat 1 0]-5 0] 0| 20 20 20 5] O 0 0 60 60
Rat2] -10[ 0] O 0] 0] 20] 20 10] 20| -5 0 0 55 55
Rat3| -10f 0]-5 0l 0] 20 20 20/20] 0O 0 0 65 65
AVE 60 180] 4.62
Mid Dose 0
30 mg/kg
0
0
Rat 1 5| 0 0| 0] 20 20 201201 O 0 0 85 85
Rat 2 10] O 5| 0] 20] 20 20{20] O 0 0 95 95
Rat3| -10] 10{ 0 0| O] 20 20 20{ 20| O 0 0 80 80
AVE 86.7 260] 6.67
Low Dose 0
15 malk 0
0
Rat 1 20| 0 5[ 0] 20 20 20]20] O 0 5 110 110
Rat2] -10[ 10] O 0] 0| 20 20 20[20f O 0 5 85 85
Rat 3 20| 0 0| 0] 20{ 20 20[ 101 O 0 5 95 95
AVE 96.7 290 7.44




Recove 9091 Dose/ Neu BWR BC R AST ALT BUN PT R L/'W
B/MTotal Rat Tox L Dia Dia Score Hi gh Dose 40 nyg/ kg
wR21050793195 0 0 20 20 20 5 0 0 0 60 60 Rat 2 rPADUS2005/004442
0 20 20 10 20 -5 0 05555 Rat 3 -10 0 -50 0 20 20
20 20 0 0 0 65 65 AVE 60 180 4.62 Md Dose 0 30 ng/kg
0 0 Rat 15000202020%90008585 Rat 2 10
05020 20 20 20 0 0 0 95 95"4Rat 3 -10 10 0 0 O 20
20 20 20 0 0 O 80 80 AVE 86.7 260 6.67 Low Dose 0 15
ng/kg O 0O Ratl 20 0 5 0 20 20 20 20 0 0 5 110 110
Rat 2 -10 10 0 0 0 20 20 20 20 0 0 585 85 Rat 3 20 0
0 0 [PB82) Dk fasultiry Sca¥ss EMAYECaRIFte2si0dy ofigraand two IV
005/ 079319 PCT/ US2005/ 004442 .4% EPOZ%]& The resulti 09 wi
geedegimnsIindg, 7 Hamaged n fpkle 4 glqwgngompared with a
pgef»iegglgrowmahago%aé&naben@ BOTR! | 78! strlctld® ¥ compound 3071
el ow and conpare th a previously disclosed
canadbetpundando@miple®71. The structure for conpound 3071
can be found in Exanple 9. Table 7. Toxicity Scores
fromRat Studies of Conmpound 9091 (vs. 3071)

Table 7. Toxicity Scores from Rat Studies of Compound 9091 (vs. 3071)

Tox Score

Compound / Dose -->| 3mg 9 mg 12 mg Average | Weighted Avg

IV 3071 7.7 6 3.2 5.6 4.8

IV 9091 9 7.1 7.8 7.9 7.7

IV 9091 9.5 8.1 6.8 8.1 7.6
Compound 15 mg 30 mg 40 mg Average | Weighted Awg

Oral 3071 6.2 5.1 1.5 4.3 3.6

Oral 9091 7.4 6.7 4.6 6.2 5.8

Example 7
In Vivo Efficacy Assessment in Mouse Xenograft studies

[0083] To simplify the interpretation of mouse xenograft studies, an
efficacy score was derived from the mouse xenograft studies described in
Examples 4 and 5 above.

Score = 10*(TWd1 — TWdn)/TWd1, where

TWd1 = tumor weight on day 1

TWDn = lowest tumor weight on day 10 or later
Thus the best score for complete regression would be 10. The results for
compound 9091 are summarized in Tables 8a and 8b and compared with values
for the congeners 3071 and 3102.



Tox Scorel 1 | |
Aver age Wi ghted Avg
w0t 0P3T91l 7.8 7.9 7.7

onpound / Dose -
IV 3071 7.7
IV 9091 9.

12 ny
8 IV

>
6
5 8PAT/USH05/004442

Compound 15 ng 30 ng 40 ng Aver age

3071 6.2 5.1 1.5 4.3 3.6 Oal
Exanple 7 In Vivo Efficacy Asgﬁssment

Xenograft studies
interpretati on of nouse xenograft studies,
efficacy score was derived fromthe nouse xenograft

st udi es described in

[0083]  To

Exanpl es 4 and 5 above.

Taple®AEL - TWin)/ TWI1, where

‘f@ée& RYSBaTys 7o

mgKT results for

9091

3
3.
8.
Vi

h
7.4 6.

nmplify the

m 9 ny
2 5.6 4.
16.8
gtd

Avg O al
4.6 6.2 5.8

in l\/buse

an

Score =

TWI1 = tunor wei ght on

W%% g@al?@gr ess%@%&\rﬁguﬁygkas at 60 and

conpound 9091 are summarized in

Tabl es 8a and 8b and conpared with values for the
P sopoS PP s Tomdh "B 200 o ao0n vs
3071 in 3?52 IDosel PancTnse enagr 3P Stludi es at 60
and 120 BD@1Corrpou|Helnd'-drrcr 193e |Scof.8 3071 Panc-1
60 5.8 30730I?qnc-1 1329120 3 | 3@0L HT2% 80 4.3 3071
HT29 120—7'—307%091 drl_(ﬁz‘g 6€ 812%0 909%,Fan -1 120 9.1

9091 Panc-1 60 8.3

9091 Panc-1 120 9.1

9091 HT29 60 4.3

9091 HT29 120 8.7
Table 8B.
Efficacy of 9091 vs 3102 in Single Dose IV Mouse Xenograft Studies

Compound Tumor | Dose | Score

3102 Panc-1 60 2.6

3102 Panc-1 120 5.3

3102 HT29 60 1.3

3102 HT29 120 5.3

9091 Panc-1 60 7.7

9091 Panc-1 120 8.6

9091 HT29 60 8

9091 HT29 120 8.7




9091 HT29 60 4.3 9091 HT29 120 8.7 Table 8B.
Ef fi cacy of 9091 vs 3102 in Single Dose |V Muse
wXeosgreis Studies Conpound Tunor Dose Score BADRS2005/004442
Panc-1 60 2.6 3102 Panc-1 120 5.3 3102 HT29 60 1.3
3102 HT29 120 5.3 9091 Panc-1 60 7.7 9091 Panc-1 120
8.6 9091 HT29 60 8 9091 HT29,120 8.7 WD 2005/ 079319
PCT/ US2005/ 004442 44 Exanpl e 9 Conparative Efficacy
and Toxicity Data [0084] Additional efficacy data from
cell proliferation studies as well as scores fromrat
toxicity studies are presented in Table 9 for
conpar abl e conpounds corrExpuopti 8g to the formul a
X5,NH O R10 O X3 0= . OH HO_ BzO O. OAc Al of the
conpounds | i st e¥QAPEAVE Eaﬂcwytqpfﬁgmg%g@ﬁ@ on of
conpound 9091, appear in PCT publication WO 01/57032.

Tabl e 9: Conparative Summary of Toxicity Data Conpound
X5 X[P084) Additiosalhafficagrdatadsormeell pediferation studies as well as

scores from rat toxicity studies are presented in Table 9 for comparable

compounds corresponding to the formula

Xs~

All of the compounds listed in Table 9, with the exception of compound 9091,
appear in PCT publication WO 01/57032.

Table 9: Comparative Summary of Toxicity Data

Compound| X; X, Ry HCT116 | VM46 Rat tox Rat tox
IC, nM| IC,, nM | score IV | score PO
paclitaxel |PhCO Ph AcO 2.1 20.0
docetaxel [tBuOCO| Ph OH 0.6 6.7
0843 [f(BuOCO| 2fu | cproCOO | 0.24 0.86 0 0
0854 [tBuOCO| 2th | cproCOO | 0.05 0.09 1 0
2781 tBuOCO| 3fu [ cproCOO | 0.18 1.91 1 0
2794 [tBuOCO| 3th | cproCOO | 0.28 2.03
2802 [tBuOCO| 2py | cproCOO | 0.30 3.32
2813 [tBuOCO| 4py | cproCOO | 0.05 8.22
3071 iPrOCO | 2th [ cproCOO | 0.17 1.51 5 4
3102 iBuOCO| 2fu [ cproCOO [ 0.33 1.49 6
3129 |iBUuOCO| 2th | cproCOO | 1.53 2.88
3132 |nPrCO 2th | cproCOO | 0.37 5.33
3677 EtOCO 2fu | cproCOO | 0.30 18.56
3853 iPrOCO | 2fu | cproCOO | 0.08 0.99 1
4051 EtOCO | 2th | cproCOO | 0.30 1.62
4062 nPrCO 2fu | cproCOO | 0.59 7.64
4665 iBuOCO| 3fu | cproCOO | 2.13 28.45
5011 iBuOCO| 3th [ cproCOO [ 2.99 8.47
9091 iPrOCO | 2th |cpentCOO| 0.63 1.87 8,8 6




IC,, nMIC50, nMscore IV score PO paclitaxel PhCO
Ph AcO 2.1 20.0 docetaxel tBuOCO Ph OH 0.6 6.7 0843

WO BueeD®324 u cproCOO 0.24 0.86 0 0 0854 t BuOCCrPCL/ISm05/004442
roCOO 0.05 0.09 1 0 2781 tBuOCO 3fu cproCOO 0.18 1.91
1 0 2794 tBuOCO 3th cproCOO 0.28 2.03 2802 t BuOCO 2py
cproCOO 0.30 3.32 2813 tBu 4py cproCOO 0. 05 8. 22
3071 i PrOCO 2th cproCOO 0. 17 °51°5 4 3102 i BUOCO 2f u
cproCOO 0.33 1.49 6 6 3129 iBuOCO 2th ¢ roCOO 1.53
2.88 3132 nPrCO 2th ¢ roC0OO 0.37 5.33 3677 EtOCO 2fu
cproCOO 0.30 18.56 3853 i PrOCO 2fu ¢ roCOO 0.08 0.99 1
1 40be rE$ul]XSGDf2thb studiecdes Uizl aboz mdiormmatmonmcamd 9091

CQO0O 0. 6 ' 2.13 2
sfiios o meltstat s ivRestSadsine sSRSE tangrisess
e With 8hderefs %oﬁp&ﬁ@@@ﬂ@éﬂﬁ%ﬁ%ted the best toxicity profile

PCT/ US2005/ 004442 45 The results of the studies
ineatsrwineni admivistered inteaveneusly. &yepdhadgddies abepeagoxicity

AP G 2r rab b EArBROR o2 Hdre i Ei Aous HIFY compound
Joinsingie @dskhrabasiograft stidies, Rinaf cdrﬁpowrid 0@9$ isvmeich more
adm ni stered intravenously. Even though it has

affieacipus Blancearppoid A P2 (anpthﬁ(ecm%n%tn %ﬂ@lel@ge IV xenograft
ﬁgg@g%@ﬁoggggf 55 nq&kg fdf‘iﬂ)aﬁ’n' 5 than conpound 3071
ose oral Xen

I'n srn ograft di es, and conpound
9091 Gc&mpuuﬂfd g09¢, th_eféfo_:eahasulaetdmmntmb ap @usafe HrdPeffective

(anot her congener) in single se IV xenogr aft
%}tWQéaa@n 5@@'&”‘%& @%ﬁ'ﬂft 9120 g/ kg. Conpound
9091, therefore, has the potential as a safe and
effective



antitunor agent for oral and IV adm nistration. WO
2005/ 079319 PCT/ US2005/ 004442 46 Cains Wat is
we@b@bsoed19 s: 1. A taxane having the structure: PC/(82005/004442
NHOOOOH X3 oil. OHHO Bz6 O QAc wherein X3 is
thienyl, Ac is acetyl, and Bz is benzoyl. 2. The
taxane of claim1 having the structurez OOONHO O
S- OH 011. OHHO BzOO O 3. The taxane of claim
1 wherein the C7 hydroxy substituent and the C10
cycl opentyl car bonyl oxy substituent both have the beta
stereochem cal configuration. 4. A pharnaceuti cal
Glaimposi ti on conprising the taxane of claim1l and at

ast one pharmaceutically acceptable carrier. WO
‘&89@%&3@?@ IBCT/ US2005/ 004442 47

1. A taxane having the structure:

wherein X; is thienyl, Ac is acetyl, and Bz is benzoyl.

2. The taxane of claim 1 having the structure:

3. The taxane of claim 1 wherein the C7 hydroxy substituent and the C10
cyclopentylcarbonyloxy substituent both have the beta stereochemical

configuration.

4. A pharmaceutical composition comprising the taxane of claim 1 and at

least one pharmaceutically acceptable carrier.



5. The conposition of claim4 wherein the taxane

concentration is between about 0.01 ng/nL and 10
worngiosk79sge The conposition of claim4 wherei n PATEUS2005/004442

conposition is in a single dosage unit formfor ora

adm ni stration and the dosage unit form contains at

| east 20 ng of the taxane per_nR of patient body

surface area. 7. The conposit?%n of claim®6 wherein

t he dosage unit formcontains between about 25 ng and

about 400 ng of the taxane per nR of patient body

surface area. 8. The conposition of claim7 wherein

t he SloThecampasitiar of dam diwkerelrethedanand concattratipreis detween

bo 00 of ¢ t axane per n2 of patient body
63’8#?@ £y _La@_d g]gt?%‘lﬁ'posi tion of claim4 wherein
the conposition is in a single dosage unit formfor

parenteral adm nistration and the dosage unit form
cont&i NHe compesitian oficlain 4rwherein thescrmpesition isoin a single

NG L T S S
2000gtof4Re taxarddperratibf gaiertdoaly sunackareae per n2 of

patient body surface area. 11. The conposition of
cl ai m 10 wherein the dosage unit form contains

bet wee : : :

w2 of BB P ARfPoldH 8 Mersh PrEictadd (il A oriEhs
betweériabodt 26 engiand aheut 40P oty of the tarane ipee syl patient body
about 10% et hanol . WD 2005/ 079319 PCT/ US2005/ 004442
SWEfag8 argRe conposition of claim 12 wherein the
conposition is for oral admnistration. 14. The
conposition of claim 13 wherein the conmposition is in

t he 8.oMheafompositiorabf ceinu/ivdmereirbtheTdas agenpikiorinacondéins

Ra5UEEn 3693 K0 F7d pRe SpaaER00 nig Shie BRaE B3¢ it pfgtent body
stHacagkéaWher ei n conposition conprises |ess than

9. The composition of claim 4 wherein the composition is in a single
dosage unit form for parenteral administration and the dosage unit form contains

at least 20 mg of the taxane per m? of patient body surface area.

10. The composition of claim 9 wherein the dosage unit form contains
between about 40 mg and about 400 mg of the taxane per m? of patient body

surface area.

11. The composition of claim 10 wherein the dosage unit form contains
between about 60 mg and about 350 mg of the taxane per m? of patient body

surface area.

12. The composition of claim 4 wherein the composition comprises up to

about 10% ethanol.
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conposition is for parenteral admnistration. 19. The
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19 wherein the conposition is prepared by comnbining
an ethanol solution and a fat enulsion. 21. The
conposition of claim20 wherein the fat enul sion
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18. The composition of claim 12 wherein the composition is for parenteral

administration.

19. The composition of claim 18 wherein the composition is in the form of

an emulsion.

20. The composition of claim 19 wherein the composition is prepared by

combining an ethanol solution and a fat emulsion.

21. The composition of claim 20 wherein the fat emulsion contains from
about 10 to about 20% fat.

22. The composition of claim 18 wherein the composition is a solution.

23. The composition of claim 22 wherein the composition comprises at

least about 85% saline.



phar maceuti cal conposition conprises a surfactant. 30.

The nmet hod of claim29 wherein the surfactant is
w@ologeosbat e 80, pol yet hoxyl ated caster oil, PCT/ES2005/004442

conbi nation thereof. 31. The nmethod of claim 26

wherein the tunor is breast, |ung pancreas, colon,

ovarian or prostate carcinonmm,,. 32. The nethod of claim

31 wherein the tunmor is Panc-49 pancreatic

adenocar ci noma or HT-29 col on carci noma. WO
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claim26 wherein the tunor is resistant to taxol. 34.

The 24t bd compusition Gfclaime2diwharaie thermempasitimmeemprises less

olon ¢ i, NONA. 5. The nethod of claim34 wherein
‘5%858H€f6dﬁss%éa’ﬁman Col on Carcinoma. 36. The
met hod of claim 34 wherein the tunor is DLD-1 Human

Col on_ Carcinona. _
25. The composition of claim 24 wherein the surfactant is polysorbate 80,

polyethoxylated castor oil, or a combination thereof.

26. A method of inhibiting tumor growth in mammals, said method
comprising administering a therapeutically effective amount of a pharmaceutical
composition comprising the taxane of claim 1 and at least one pharmaceutically
acceptable carrier.

27. The method of claim 26 wherein said pharmaceutical composition is

administered orally.

28. The method of claim 26 where said pharmaceutical composition is

administered parenterally.

29. The method of claim 28 wherein the mammal is pretreated with
dexamethasone, diphenhydramine, or other agent that minimizes adverse
reactions from the administration of the pharmaceutical composition and the

pharmaceutical composition comprises a surfactant.

30. The method of claim 29 wherein the surfactant is polysorbate 80,

polyethoxylated caster oil, or a combination thereof.

31. The method of claim 26 wherein the tumor is breast, lung pancreas,

colon, ovarian or prostate carcinoma.

32. The method of claim 31 wherein the tumor is Panc-1 pancreatic

adenocarcinoma or HT-29 colon carcinoma.
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33. The method of claim 26 wherein the tumor is resistant to taxol.

34. The method of claim 33 wherein the tumor is human colon carcinoma.

35. The method of claim 34 wherein the tumor is VM46 Human Colon

Carcinoma.

36. The method of claim 34 wherein the tumor is DLD-1 Human Colon

Carcinoma.



