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HETEROSUBSTI TUTED ACETATE TAXANES AS ANTI TUMOR ACGENTS BACKGROUND OF THE

| NVENTI QW oléwgs7pieesent invention is directed to novel taxansSI/islidaéddaye
exceptional utility as antitunor agents. 5 The taxane fam |y of terpenes,

of which baccatin Il | and taxol are . nenbers, has been the subject of
considerable interest in both the biological and chem cal ’mmﬁmﬂwlﬂmu
itself is enployed as a cancer chenot herlapeutic agent and br oad
range of..tunor-inhibiting activity. Taxol has a 2' R 3'S configddlsati on and
the followi ng structural formula: ~ . C6HS5CONH 0 C6H5~a ~ , OH 10 BzO O
wher ei n Ac ¢y SHEIERDFUBSTCOUTRY @CETHTE TEYOES e RNTITUBORPRGERME 4, 814, 470 t hat
certain taxol analogs have an activity significantly greater than that of
taxol. One of these anal ogs, commonly referred to as docetaxel, has the
follow ng structural formula: OH tBuOCONH O C C6Hs~O~ ~ , OH HO 15 BZQAcO

iAI t hough BAGHGROUNDCBFAKHE INMENEKINI cherot her apeutic agents, there are
imrations onrhiHsh .ﬂ%gﬁﬁﬂ?ssaw?étap 8! {eixah mﬁ%ﬁ&@'h%%@é@a pligsal

certain types rs and toxl Ci 0 subjec en adm ni ster
vari ous dutity asoantiumerdgigegts:, a need remai ns for additional

Iclhlelrf})pplelrﬂ)leﬂ :Tﬁﬁlelatlglﬁaﬁiéjélﬁnﬁ o'f P@h@@l 6f WhieA®Aacaatn IR ehd @xbrarey .
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I nvent i onchbhfiéAfaprse, Taﬁomtbelfpg emmmyeu aé atwmeshmc:hempmac@gfeamndm y

to taxol and docetaxe C a F ts and
with res p@&ss@@qsog()t()&qq@nr angg Bﬁﬁé’p%r-l)n {bﬁ@ﬁg?‘ﬁ%’@%’ [pc? (R 2‘9@
het er osubgbhfigtiretioacidthe follbwing steactueal fgmylaa hydr oxy substituent at

CeHsCONH O
CeHs™ =

10
wherein Ac is acetyl.

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

tBuOCONH O
CgHs T
OH
15

Although taxol and docetaxel are useful c'ﬁemotherapeutic agents, there
are limitations on their effectiveness, including limited efficacy against certain
types of cancers and toxicity to subjects when administered at various doses.

20  Accordingly, a need remains for additional chemotherapeutic agents with

improved efficacy and less toxicity.
A
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C-10 and a range of C-3' _ substituents. Briefly, therefore, the prezefpgm 00
invention is directed to the taxane conposition, per se, to pharnaceu |c‘a?
conposi t iwe91ERIPri si ng the taxane and a pharnaceutically ag¢RRbPRIR0
carrier, and to nethods of adm nistration. 10 O her objects and features of
this invention will be in part apparent and in part pointed out

herei nafter. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS I n one

enbodi ment of the present invention, the2taxanes of the present invention
correspond to structure (1 ): 15 X*-NHOR o RO X3i~"~O- ~, R7T OH R~q. HO =
R2 OAc- O (1 ) wherein 20 R2 is acyloxy; R7 is heterosubstituted acetate; R9
is keto, "hydroxy, or acyloxy; R o is hydroxy; R 4 is hydrido or hydroxy;

25 X3 is SUMMARYOFTTHENRVENTION ed al kyl, al kenyl, al kynyl) phenyl or

het er ocycl o; X i oI

s - COX, - 0) or -CONHX o;, X o is hydrocarbyl,

substi tut ed hyg}rﬂeﬁg EE‘P Pg&ﬁc’tﬁg @Eﬁﬁe&i "W@nit'gna@@[?ﬁoferdﬁdh%@r@é{‘?%ﬁg?f and
g, 0 | PSIGPWUS' Whmvmmbarafawbaa?i{/] é@@?)%)l g‘ggrdﬁvét@{l 8l Gdth Féﬁpbb?td észfic_@ﬁy 2

i ~OR~ . In one e i men is an
st er { ReASE B AS S A Wit Rosheths dyehy. " SEn BB AneSt RO O ) or
a t hi écar lposaess aREASCsOpStijutet acetate RRbstinenRat 6r2 a hodxydristijudntdtogen,
hydr ocar byd_ i [ : r heterocyclo. In a preferred
eni bodi nen 40%“%3 r%ﬁégg{?rlgsgf%gé’&?oy wherein R2a is aryl or
het er oar onat i ¢ Brigilyatfigméarepthe prasent nviestiomisdirestedite the taxane

Roa ) : ) it

it enyl  Gr ] e PO cORARRIRS cniyng It oy d o
benzoyl oxP.haF%aSﬁé' o%qmg&eﬁﬂ"i'%n Rogdp opeshods &f admipisiration. .
het eri@subst i t utGithe} Objadtsrind featuded of eie mitiohuiik eRtpar apparint dricki ng a
carbon at %rggt\/\gélé{hds%y{[ n the beta position relative to the carbon atom of

which R a™ 'a%’ﬁ‘ﬂ'?a e heterosubstituted nethyl is covalently
bonded to at | east one heteroatom and optionally w th hydrogen) the

het er oat oRPEARNED DESERIBPISN G i , AHic@RAT&hosphor ous,
boron, suftuar, of ~dt o e~ et er oat onr may, 11 ot-n, be
substituted with Dadtment of themresemdnvertiors ithe taxanss/of thekuesent

al kynoxy, jfeHtRnYcorfésioheto haltesd @d: hydroxy, oxy, acyloxy, vitro, ami no,
am do, thiol, ketals, acetals, esters or ether noiety. Exenplary R

substituents include R aC00- wherein R a is chloronethyl, hydroxymnethyl,

met hopgymet hyl, et hoxymethyl, or nethylthiomeghyl. 20 Wile RO is keto in .
one enbodi ment of the presgNHNV@Ntiom in of heRgenbodi nent s RO may have

t he al pha or beta stereochemig aki O prederably the beta

st ereochem cal confi gurat Xaf, d .@e ¢a |7e, a- or ~i-hydroxy or
a- or G -acyl oxy. For exanple, @#Hen RO Ds 3 't may be an ester
(R9aC(0) O ), a carbanate (R9aR9bNC(%{O HG _Earvongt e (RRaC{O O ), or a 25
thi ocar bamate (R9aSC(0) O-) wherein ROd*ahd” RR) aNeYdependently hydrogen)
hydr ocar byl , substituted hydrocarbyl or heterocy@ho. If RO is an e ipr

- (R9aC(0O)0-), R9a is or unsubstituted al kyl, or unsubstituted al ken$| ,. or

unsubstituted aryl or or unsubstituted hPtPrnaromatic. S~'" "' ~ A"A~r_  hh~
RIC Al RhereinPt' 'R ~rn~n ~ Z B JIJL 20i
20 R, is acyloxy;

R, is heterosubstituted acetate;
R, is keto, hydroxy, or acyloxy;
R,, is hydroxy;
Ry, is hydrido or hydroxy;
25 X; is substituted or unsubstituted alkyl, alkenyl, alkynyl, phenyl or
heterocyclo;
Xs is -COXjq, -COOX,,, or -CONHX,,;
Xyp i8 hydrocarbyl, substituted hydrocarby!, or heterocyclo;
Ac is acetyl; and
30 R, Rq, @and R,, independently have the alpha or beta stereochemical
~ configuration.



WO 01157029 PCT/ US01/ 03600 4 wherein the substituent(s) islare selecggqUszi
fromthe group consisting of heterocycl o, al koxy, al kenoxy, al kynoxy,

aryl oxy, hydroxy, protected hydroxy, keto, acyloxy) vitro, am no) an do,
thiol, ke¢igdi/sametal, ester and ether noieties) but not pﬁﬁﬁwﬁﬂnﬁﬁ@m
containing noieties. 5 Exenplary X3 substituents include substituted or
unsubstituted C2 to Ce al kyl, substituted or unsubstituted C2 to CB

al kenyl, substituted or unsubstituted C2 to C8 al kynyl, substituted or
unsubstituted heteroaromatics containing 5 or 6 ring atoms, and substituted
or unsubstituted phenyl. Exenplary preferred X3 substituents include
substituted or unsubstituted ethyl, propyl, butyl, cyclopropyl) 10

cycl obutyl, cyclohexyl, isobutenyl, furyl) thienyl, and pyridyl. Exenplary
X5 substi t uent b one lewttsodiGext, d?z fsmster(RzaC(Q)@M a carbasiaie X, o0 is

Exenpl ary bR 4 R BRnBls it OT(OL), or BYCarbamafé RSB -
wher ei n de)erem R,) agduagb|arenmtemndm§lutkwr¢anbd1y@m@af bl sabrjiutadich as
substi tut ﬁ% ca Ip‘?%‘é‘?&bh&&iﬁqg'ﬁeéﬂ@férre&bmﬂodlr%ﬁ?m |(55érf @t , branched

or cyclic ranched or c @1) 8 tra| ght
br anched (Rza@f@i/@ﬁ) Wh@felﬁeBQ;I'S asd P&h&Fﬁroa 8p @F&ﬁ@
substi tut %ﬁ\bgj’dlﬁiagtr:tﬁﬁbta‘r'\t@éieﬁ@? 3| Wﬁ@bém Richs ssbstitbtad ot ed or

unsubsti t ut y rai ncﬁed ut enyl
. (strai ght UnBrBStHY ef&ldﬁﬂg %&’h n@f d(yét pagpa@q%%ﬁigﬁ%pe?yd ic) or
20- hexenylgn(tﬁjdimeghtR lbrtmmzbytd:xqr cyclic); (iii) substituted or
unsubstituted

et hynyl , propy%f’ ﬁmgﬁ%‘%‘lﬁ{&%’r bﬁcﬁbﬁﬁéb@}héﬁbﬁ%g %ﬁ?%éﬁt ranched)

pent yl@yl fsathyl, ghid netebosubstitutipd noethylespraty Ia[@mgaiag:ﬁrb@ﬂ amr@rwlhl@b)ls i v)
substi tut ‘?ﬁj Bétd“'ﬁéﬁﬁéﬁ r%l‘e\{ﬁ? t ﬂﬁé‘éférqo?lraté)m oﬁ}\iﬁﬁzr\ IQUH?@ ijéﬂmswﬁéﬂ ed

het er oar ona erein

substit uemue(@'psubstautﬁcbmeﬂwlwcevaiﬁmlmbogﬁi gh@%@ﬂﬁ %PFC}%?@%%@m 0,
al koxy, a'&b‘ﬁaﬁéw with en aehélr@sdroatmﬁwng foF éksmpe@l i %% okgtien,

acyl oxy, vitro, do, thi acet al
noi et i es, SH@PnnBt‘oﬁqr’]R’BHﬁrBQfé’ncéHﬁ'é‘?' Rfﬁa%neﬁtpgk Thﬁ%@ggm %gh'tn of the
presems i nyey)bedubstititet axtmetheratarap tofzrm a hedesioyals, allkoxy, ak@nioxy. COX, o

K265 of b SEMr v bR h B o, Bl Sard oo g 1
et hoxynet Higiol, Ketalanacétats, eﬁtmmmﬂnerdmtelﬁb K@B’M@W Rw%‘hgﬁBHe‘E“ﬁe‘nFé‘Q&ne
cor respongg é@)(? \ﬁH?FéM ﬁ ﬁ?go?net Rh@ﬂ’&?(ghfétﬁ Ixn%théx%ewl or - COOX, 0

wherein X, 08T'S wherein Rais 35
acyl oxynetﬁimxyfbﬁﬁ'%rc&tm@hﬂﬁ@mm hyl. z ~~ ~ ~ zoos WO Ol/ 7029

PCT/ 4gOL1 03600 \Rhit€ R, s k8BRS hﬁén@@’ﬁ%dﬁﬁéht of thelirepeatienentiongdntather t he

t ds tq struct |
360 o wiRsmBRAmenS Ry e PaY daf Bl o e Lo foliBRTR corfiebmaRIeL]
- al koxynet f‘pfbfeﬁabﬂy the bata bterpoehayicabcorfigunatiors ayd ynay bay for examaleye- etich

o 20T B O B R e WL 0, oy o

present i Frespon uéture

- wherei n X, (RiG(QPRehya camanmgXRaaMBéObOﬁ,aqaé aniet(&;ﬁé&f@ﬁg)r or and R-is
R-at(4) O t\gdbﬁa%é}n&eﬂ SeHOMIREEH R apérﬂi Rl 281/ indeponuurey hymog@m X3 is

. heterocycl thet axaf ﬁs of th? 35(5

i nvention Mﬂ@@@&h@ub@tltyﬁfidlbﬁ/dma(w or &t@ioey@a B x IS8}y es ?{Q(Fg

. ' HO BzORAGQ drlnstitRtigitad Blkyls oP ahsuinstisietd dikémd, @mstlﬂﬁea@r%rmo is
hydroxy; v _R. is an ester (R. C(OYD-.)

unsubstituted heteroaromatic. Sti



X3 is substituted or unsubstituted al kyl, al kenyl, al kynyl, or heter?ﬂ:gﬁi i
X5 is -COX 0, -COOX, 0, or -CONHX, 0; and X,0 is hydrocarbyl, substit

hydr ocar peterocyclo. For exanple, in this preferredcergdos@pt in
whi ch thtw{)axane corresponds to structure ~(2), R nay be g,ca%@ wherein

R a is heterosubstituted nmethyl, nore preferably heterosubstituted nethyl
wherein the heterosubsituents are selected fromthe group consisting of

ni trogen, oxygen, silicon, phosphorous, horon, sulfur, or hal ogen atons,
still nmore preferably heterosubstituted nethyl wherein the

het er osubstituent is al koxy or acyloxy. Wile R7a is sel ected from anong
t hese, in one enbodlnent X3 is selected fron1subst|tuted or unsubstituted

al kyl, ai Wé st ems@%@wgb@aé@ffsmﬁl dor é\Uted or

unsubst i t ut ed aI n en or heterocycl o,

subst i t ut &@t Qrpcwlgusl.hqxvual&anamérﬂlkvmxm@ndm%mclsoxarmoﬁqteqi ?Wgrw,

pr ef er abl )keﬂ?téifyﬂﬁégﬁ |n‘itr§ Lé?'hm@S af'r“dd' thidl hk@t@V'ac%'tal?(ﬁéﬁe‘ﬂ)dnd Al endletiegnd X3
odiment X5 is selected from-COX, o

are sel eCtb(y(tj { ? in one . .enb
wherei n Xt Ng BH]QﬁQhO'%é‘ISI&ﬂn AN Sl 0, more preferably 2 B ~fJl
20~~ \ala Otll SOfZSE@rﬁﬂwmt . pstildentshimciude s\hﬁsﬂtm@tﬂmahwsubdlmtuttedlﬂ:fmoa@g X3X
are sel ec I es ecLe oMm - 0
‘wherein X, Lﬁ’ﬁéﬁ‘iﬁﬁ% Ilﬂﬁu &uﬁ%{!}g’f 35% %keﬂ)zlr guBstt PEer(gB'l' 9"%‘%% lI‘@do 2
i s - COOX, doﬂ;ealleynyl)@mbst&utaﬁkqﬂ ynsubstitutad heteroanmbtic\contpinihg 51or 6 ring

f
o et €1 e AOHATRBE N Bt BF Op BN RRRITAANERRBREAAYS, oL uct ure
wherein X, S@ ttmés]mclucm sybstiuted eiwrsyhstitetedathyin drepyi bwtyb&yégan@aylkyl
al kenyd Bluty rc bﬁéﬂﬂy&bautéml 6ruis;ﬂ eth@ralplémcwpﬁaylt uted or _ '

oref gfta'bf v 5ﬁs' oG e ibatiisst okisie OO L Pad B s L hherBhe
T7rr;s glek @@Qﬁb’étxtgfedl@r m?uablﬁmmdtankyl é’laéﬁylephbayu méﬂgg?mmtaﬂ fornul a
al Koxi do %ﬁ”ﬂ a%B’%“&!Z’&H? bﬁi@'{&%? b ﬁ?’ﬁh'd%aéé’émg%ea@}q"f’g%x. de
substi t uerWhereuf Kwnsc(«)ranﬂnstntlﬂedlm ungubstitBtexdC o €;tadky! suichtast m:b&tltutedga%3
onoviy - of fiSRfed hethyl, Bul, bbyHsaibit, Sinchelf6: iy, sty Qe oY
tructura|braoc ar(:whc)mentydatraﬂg trbLanphedcgrr eyclichonhryb(siraght s a
Qrﬂgiﬁéep%ﬁ@ﬁm{ ;&gg'tftﬁ dubistitabst SPuAsEoSRURIET] /6] )éll@‘lyl 8géh @@g’zg hiCO
20 (4) vvh hﬁfé@ré"w&’ﬁ“‘g@é%ﬁm L#FPP?“Y)' (ﬁgafg('ﬁywmeﬂr%t(y&?%g group
:itgddR | ts maenyldetralghtybeethad dr cyblic)apentanye (stegighis bpargisaddr Eydic) or

and (4En /ﬁ}f?%ﬁ&?{ss%%%iﬁ ﬁﬁf@ﬁﬁt@fﬁﬁf of Eﬁfs?(%gugﬁ’aﬁ&g“’“p
PCTI TJSO1/alggtd sycbgs rar u nyh HOPYDOW (Stra OrPCT Pat ent
Dorivari varaiFhed) %Wéhﬁ?’?ﬁfﬁ“’*réﬁE?émi’ﬁwﬁéﬁfﬁ'gﬂfS%‘bi%'t%*ﬁ‘“?ﬂbf’?s at
C(2), O 9)hexyaydsimjohier Yrapebedk {iv) §wb$tﬁet oF upsibgtitéiedphe m@sn t he
art. S Ta@b%t:ﬁﬁéd\@turis%shmewaeﬁ%éwawb@éh bug0hys, Bidiai, csrwndwnzoyl oxy

2 ¢ OO bbb et e R alnctod (o5 B RERbGERa ST 035 ' Toxames
havi ng gcw?aesooycldalsalkw atkeroidy| alkphoxytargioy, hydnaxgcpratécteelt lydrayy be

6. Onr, 055 ko INITRYDIRG. AFRE. o hiGohbel el sstct by ERisThoidRies.

havi ng a Huttandtpihosphosausscontaining moiefeist) may be prepared from natural l y

gﬁg”: relsglgu gfogylgl][&%% gﬁ%dﬁ‘?ﬁ%ﬁf 4t @@?@%éﬂt inventiGh OHESERanE YortdiPoRtigRET at i on
structure 1, X; is -COX;, wheretn Xy is phenyl or -COOX,, wherein X, is t-
butoxycarbonyl, and R, is R,,C(0)O- wherein R, is alkoxymethyl, preferably
methoxymethyl or ethoxymethyl. In another embodiment of the present invention
the taxane corresponds to structure 1, X; is -COX,, wherein X,, is phenyl or
-COOX,, wherein X,, is t-butoxycarbonyl, and R, is R,,C(O)O- wherein R, is

35  acyloxymethyl, preferably acetoxymethyl.




material are generally well known. For exanple, the ~i-lactam

prepared as described in Holton) U S. Pateﬁ No. 5, 430, 160t anr?%eb?a JUL 2004
resulting enationmeric 15 mxtures of ~3-lactanms nay be resolved b

st er eoselgg bi/ymadydrol ysis using a |ipase or enzyme as desEeT/Néﬁll/%IﬁM
exanple, in Patel, U S. Patent No. 5,879,929 Patel U S. Patent No.
5,567,614 or a liver honpbgenate as described, for exanple, in PCT Patent
Application No. 00141204. In a preferred, enbodinent in which the ~i-lactam
.is furyl substituted at the C(4) positi05n, the (3-1actam can be prepared as
20 illustrated in the follow ng reaction schene: zs ~i ~~ z~l;~ WO
01/57029°8 / \ OCHO S5 Step Btoluene NEt3 () 9 5 10 HN "~~ ~ ~ OAc CO (-)
10 PCT/ USO1/ 03600 NHz Step Atoluene / \ ~ N~ "~ AcO-Cl O1 / OCH3 O OCH3
8 Step E KOH SﬂmanotlweamgodmerWﬁm@prQﬁerﬁlﬂ(verqman the taxane eqeIReNEs) to1 1

(St )e P 15 St g Bura™, X8 Do) wheRsin 3 is Bhéhyl or~CO0X;, whefbirm X, is@M ~Ove ~O

butoxycarbonyl, R, is R;,C(O)O- wherein R,, is alkoxymethyl such as
methoxymethyl or ethoxymethyl, or aryloxymethyl such as phenoxymethyl, and X,

5 s heterocyclo. In another embodiment of the present invention the taxane
corresponds to structure 1, X; is -COX,, wherein X,q is phenyl or -CO0X,,
wherein X,, is t-butoxycarbonyl, and R; is R;,C(O)O- wherein R,.is
acyloxymethyl, preferably acetoxymethyl, and X; is heterocyclo.

! In one preferred embodiment, the taxanes of the present invention
10  correspond to structure (2):

XsNH O

(2)

wherein

R, is heterosubstituted acetate;

R,, is hydroxy;

15 X, is substituted or unsubstituted alkyl, alkenyl, alkynyl, or heterocyclo;

X, is -COX,q, -CO0Xq, oF -CONHX,q; and

X,, is hydrocarbyl, substituted hydrocarbyl, or heterocyclo.
For example, in this preferred embodiment in which the taxane corresponds to
structure '(2), R, may be R,,COO- wherein R, is heterosubstituted methyl, more

20 preferably heterosubstituted methyl wherein the heterosubsituents are selected
from the group consisting of nitrogen, oxygen, silicon, phosphorous, boron, sulfur,
or halogen atoms, still more preferably heterosubstituted methyl wherein the
heterosubstituent is alkoxy or acyloxy. While Ry, is selected from among these, in
one embodiment X, is selected from substituted or unsubstituted aikyl, aikenyl,

25  phenyl or heterocyclo, more preferably substituted or unsubstituted alkenyl,
phenyl or heterocyclo, still more preferably substituted or unsubstituted phenyl or
heterocyclo, and still more preferably heterocyclo such as furyl, thieny!l or pyridyl.
While R,, and X, are selected from among these, in one embodiment X5 is

selected from -COX,, wherein X,q is phenyl, alkyl or heterocyclo, more preferably



wherein Ac is acetyl, NEt3 is triethylamne, CAN is ceric anmonium i§5&ﬁﬁm.
and pTsOH is p-toluenesul fonic acid. The beef |iver resolution may be
carried o1k exanpl e) by conbining the enationeric ~i- Rt ure
with a b3§P°ﬂ%3§? suspensi on (prepared, for exanple, by ad??ﬁgﬁgbagﬁof
frozen beef liver to a blender and then adding a pH 8 buffer to make a
total volunme of 1 L). Conpounds of fornmula 1 of the instant invention are
useful for inhibiting tunmor growmh in nmaémal s includi ng humans and are
preferably adm nistered in the formof a pharnmaceutical conposittion
conprisi-ng an effective antitunor anount of a conpound of the instant

i nventioh in conbination with at | east one pharmaceutically or

B e B B X o B R O s Cance
S Xci pi.ent., v Xi L u 3y .dilu i s subs
which is &%&9‘??&%”?%&? P?'%Cf%# %r,c’”b'(%ﬁ(f) t{sw e%@!i‘?@blseow-i KRty )c/)r formto
th;a_ ;:orrposiettéronyclandm%‘ﬁepsemaplgﬁpﬁeniyﬁmrt)tgeist-@e{(_ax%ixf/h&e@i MPIOCi%Caikyl}f the .
antitunor . e L r eut,i c or r macgl ogi ca
accept abl STEErb) Pl nFRhE 6 pdve RS RiPBT B imehis doBreabrE: oes not
produce anaxahes caresporeling to structuhe 2 inwhichr(t) X,deeCODX yivererainXKy, istterted

: ' e - o
cont ai i ng RO RIRCCRR SRR X' phelfl, PIRX TR EBGfed ShERgDbs oMY

f or nul at e®yrivaltys alkemdnphendlorhateracyclo; opre mefarahiy subistituted afependent
upon: t he npihiBsttitcH Hobusdriyt pmwmgﬁﬂthigﬁw, SPPRRIIL %tmﬁoﬁé pkﬁsrém ention
can be fornulated for an r?uﬁgﬂof,%gﬂynlstratlo sQ long as the target
tissue is WHEP@HF%ADWOZ’U%/Wv ¢ ieryior pyridyl andddi) &, ia @axyacett odn
inclq@p, Quyka@gcagL limted to, oral, parenteral (e.g., i nt ravenous,

|t aorbi tal, | TPRRASIA g S8halal Il T e phiERGh a3y bgrobtained
intr as:1 er 1yl foatnupitodla B+factam with ansalkoxide having thectzxang tetratyclicasidteds

i ntrathec I : i tal,

tr anour ot I O £8 Pstefle Saae ibstiibhela fhRALaGool s REOMGE ol 6dter

i nt r at r acrie@ptituent ahCedd dasdespibed mare dulty incHalier bhScRatentaAemd3d3.al |
subl ifrgualiofdiged By $ekidval oﬁfHEi Ry drbke @t’éctiﬂtg 958@;5@%8?5%&% HAC@Rt abl e

carvers faqr, use in the ??qgﬁﬁ tkgns f the sent invention are well known
to those dellewigarsirurtural farmulad®k art and are sel ected based upon a nunber
of factors: the particular antitunor conpound used, and its concentration,
stability and intended bioavailability; the disease, disorder or condition
being treated with the conposixion; thg)subject, its age, size 20 and
general condition; and the routé}qt_a m nistration. Suitable carriers are
readily determ ned by one of ordiﬂarg skill in the art (see) for exanple,

J. G Nairn, in: Rem ngton's Rhar u;'ﬁal Sci ence (A GCennaro, ed.), Mack
Publ i shing Co., Easton, Pa.) (/%85), péb 2492-1517, the contents of which
are incorporated herein. by reference). 25 The conposcgions "are preferably
~formul ated as taplets i spersible powders, pills,, capsul es, ,gelcap

capl ot o, gUiTel By HUGIOR RO ORISR 2009%cale Ama SvihaIg ABRded
syrups, eldnd the, alkoxidbdms theagegtural forang®¢4):.or any ot her dosage form which
can be adm nistered orally. Techni ques and conpositions for making oral
dosage' forns useful in the present invention are described in the 30

foll owi ng references: 7 Mddern Pha qgefutics, Chapters 9 and 10 (Banker &
Rhodes, Editors, 1979); Lieberman et'Val ., ~APharnaceuti cal Dosage For ns:

Tabl ets (1981 ); and Ansel, intraod reQ/t o0 Bharmaceuti cal Dosage Forns 2nd
Edition (1976). The conposi M’@qls g 7i on for oral administration
conprise an 35 effective an umr  gNo a conmpound of the invention in
a pharmaceutically acceptabl e carTig S |l e carriers for solid dosage
forms include sugars, 2 B,I~1HO®GE: Wp-64/57029 10 PCT/ USOL/ 03600
starches, and ot her conventi onal sBBﬁ%gg?? +@kl udi ng | actose, talc,

sucrqQse, gelatin, carboxynethylcell ul agar, nannit?I) sorbitol, calcium
phos te) cal cium carbonate, sodium carbonate, kaol if / al ginic acid)

acaci a, caovhersiraliis,a prtaltar srhaoniumgsBg) isma Isydrokaprofecting tesup mancRpisred e,
tragacant% ! r#gﬁ alline cellulose, colloidal silicon dioxide,
croscarnelrggguéﬁvluﬁ¥§%alc, magnesi um st earate, and stearic acid. Further

such solid dosade alikoxidenmpythe prepasedtroor 18edeavetydbacaatinoll by selective

conpounds. o iotestisrEelfie L iydtorA ol Bt hebrateicAtin oifsle bRy
parenteral admnistration, e.g., fornulated for injection via intravenous,
intraarterial, subcutaneous, rectal, subcutaneous, intranuscular,

intraorbital, intracapsular, intraspinal, intraperitoneal, or intrasterna

e N o " Y b1 S - s o M. o -, .



25 Sui tabl e nonaqueous, pharnmaceutically-acceptabl e polar sol vents i?ﬁUHﬂ?%L

but are not limted to, alcohols (e.g., a-glycerol formal, ~i-glycero

formal, 1, 3butyieriegiycol) aliphatic or aromatic al cohols having 2-30

carbon awmeysemh as net hanol, ethanol, propanol, isopropat@I’USQa36Hol

t- but anol ) hexanol, octanol, amylene hydrate, benzyl alcohol, glycerin

(glycerol), glycol, hexylene glycol, 30 tetrahydrofurfuryl alcohol, |auryl

al cohol) cetyl alcohol, or stearyl alcohol) fatty acid esters of fatty

al cohol s such as pol yal kyl ene gl ycol s (Jig., pol ypr opyl ene gl ycol,

pol yet hyl ene gl ycol), sorbitan, sucrose and chol esterol); am des (e.g.,

di net hyl acet am de (DVR), benzyl benzoate DMA, dinethyl formam de)

N- (~i hydroxyet hyl ) -l actam de, N, N-di nmethyl acetani de-am des, .

2- pyrrol i gicupnias describestmgre fullgyn Haliom efotle Pt RateglARPIGAHONINQone) ;

esters (eg meoéa;f?élﬁ%ol:ec?eg&rfe%kmehﬂwnﬁ,a ArcAllié @hhigenone, acetate esters such
a n

in, . and, 2.8 JEl ~ W0 01/ 7029 11 ,PCT/US01/ 03600

friacetin all BeEvaGves bl orinaceninacralindldiads aliafistie supsiiens Bt

Ogvggoat er(®, lo(b? ahlaa:e@m_) %aazmtﬁc@gwmrmegbpmpdraapmaiae &nowinriatthglastl f oxi de
, esters of | [cer|n suc S nNMono,., dil oL, tr.h- I S Or

'E art r 8t es [ 2%aRG Ideﬁgﬁﬁ\ﬁ%ﬁ b?V'QErﬂﬂy%&%’eﬁ"&sg:‘ueé'{tﬁ)ﬂth%ratb@gr%%%goywﬁt tate,

ethyl ol episy bé fﬁ-ép(a;@@ji, forestzensiepas gesbribea in Eloﬁantqht athdeEatar_édiqPEG

ters, nast ear at t

tri coryoon ik T25 SERASRR R & A8 ORISR N 052 198" PR hatthg oy .

deri ved PBBhgdtaxyssuhstituents REG(B) il pirgelofketo may Peprenaredxipsiaxamnie)as

Net hyl p;gregg,li%éiaas}pg@togg%gg%{i@%egg[%%m e cendwbrlar 61 4., U.S.

lyest bi t ol ‘ol eat e)z- ~
Dol (1oxy e Prjori g, 5353 $0o BAYaRES NAVINGdt 9P AaTRyY SRBFIDEEE B 4) may

12|- fiydr %ﬁéﬁﬁr@ é?écf\t‘)r.ofd‘ﬁaﬁ@%n@( @mtiﬂghan@clrr&xya m@@@ct atyltiacobtiatie)

(0] (0)¢ en sorpnita ers su as Q ye | .

Ponboladt o) nolRresosess laribe Brsnaranan AW RsPIER: aPihe ratthm'stafling

pol y'o;<yet h\?ét@ﬁgr gwpg%hgmllgwmll muvmz .eFopekaopjetthgifelastararmay _aa prepared

nonost ear at e an Q a s H 3

W I mi ngt ores QECT%&WOﬁ@f%ﬁ& P&&Pﬁﬂ,N@%&?Qﬁ@%@’@%ﬁ@*&??ﬁ%‘?@“&%i d

est eri$ sughixiuaes pfiBylactdms tnadybie cegoived by casteseossiectivedhyiolysis BsiRPIaat ed
t iy a. i OB | i

Cacenar | odPpsEd ez ER Rbelted Tot biafpRd, (f FABIP NS, RHtchl N, 3,879/829

saccharid ers (1.e., ndensat i,on produ&} o%ﬁa
nonosacchdtatgeU(®. Batenh da- 7.8l er &liver D06N338 |35 IEeSHPEE; IISXEMRIPose,
| yxose angnpdTibessnt ASHIREABNING. 0014 1804iC 03 @, préfarrdd emboghihent insehicitheos e

Ent A [ :
and 20 sorpose, trioses,. tetro a S
(o g, sudrieemiaigt suosduteacd na @) BREHooCie BAaRAGTban HeteRantq 4
m xt e t Hpnstedtediin the fdlbwig réadtion sahiemie) (e. g., saturated fatty acids
such as caprylic acid, capric acid, lauric acid) nyristic acid, palmtic
aci‘d and stearic -acid, and unsaturated fatty acids such as palmtoleic
~acid, oleic acid) elaidic acid) erucic acid and linoleic acid))) or 25
steroidal esters); alkyl, aryl, or cyclic ethers having 2-30 carbon atons
(e.qg., diethyl ether, tetrahydrofuran, dinethyl isosorbide, diethylene
- glycol nonoethyl ether); glycofurol {tetrahydrofurfuryl alcohol
pol yet hyl ene gl ycol ether); ketones having 3-30 carbon atons (e.g.,
.acetone, nethyl ethyl ketone, nethyl isobutyl ketone); aliphatic,
cycloali phatic or aromatic hydrocarbons having 4-30 carbon 30 atons (e.g.,
benzene, cycl ohexane, dichl oronethane, di oxol anes, hexane, ndecane,
n- dodecane, n-hexane, sulfol ane, tetranethyl enesul fon, -
t et ramet hyl enesul f oxi de, tol uene, dinethyl sul foxi de (DVSO, or
tetramet hyl enesul foxide); oils of mneral, vegetable, aninmal, essential or
synthetic origin (e.g., mneral oils such as aliphatic or wax-based
hydr ocar bons, aromati c 35 hydrocarbons, m xed aliphatic and aronmati ¢ based
hydr ocarbons, and refined paraff n oil, vegetable oils such as |inseed,
tung, safflower, soybean, castor) 2 8 JU _ 2004 WO 01/57029 12
PCT/ USO01/ 03600 cottonseed, groundnut, rapeseed, coconut, palm olive, corn,
corn germ sesane, persic and peanut oil and glycerides such. as nono-, di-
or triglycerides, animal oils such as fish, marine, sperm cod-liver)
hal i ver, squal ene, squal ane) and shark liver oil, oleic oils, and
pol yoxyet hyl ated castor oil); alkyl or aryl halides having 1 5 30 carbon
atons and optionally nore than one hal ogen substituent; rnethyl ene
chl ori de; nonoet hanol am ne; petrol eum benzin; trol am ne; onega-3
pol yunsaturated fatty acids (e.g., alpha-linolenic acid, eicosapentaenoic
acid) ' docosapentaenoic acid, or docosahexaenoic acid); polyglycol ester

D = T ey



conpounds, such as oils rich in triglycerides, for exanple, safflomef | _
soybean oil or mxtures thereof, and al kyl eneoxy nodified fatty acid 8sile AW
such as RebY¥P¥Hho 40 hydrogenated castor oil and polyoxyethékﬁ%ﬁg cast or

oils (e.g., 30 Cremophor EL solution or Crenophord RH 40 s H§3600
Commercially available triglycerides include Intralipid emulsified soybean
oil (Kabi-Pharmacia Inc., Stockholm Sweden), Nutralipid enulsion (MGw,
Irvine, California), Liposyn Il 20% enulgion (a 20% fat enul sion solution
containing 100 ng safflower oil, 100 ng soybean oil, 12 ngy egg

phosphati des, and 25 ng glycerin 35 per ml of solution; Abbott

Laboratori-es, Chicago, Illinois), Liposyn IlIl 2%enulsion (a 2%fat

enul si on sol ution -containing 100 ng safflower o0il) 100 ngy ~ 8 JJL 200 WO
01/ 57029 13 PCT/ US01/ 03600\ltteoybea$febi“l 12 ng egg phosphatides, and 25 ngy
gl ycerin, per of solutiog, Abbqyf Iéabormggs) Chicago) Illinois))

nat ural or §E| c ¢ ygerql t he docqsah I
group at Ieveﬂs Pween” 25%F and 100% by wePght bas v é,ﬂe total fapty
acid content (Dhasco (from rtek Bi osci ences 5 Corp ) Col’unbia, MD), DHA .
Maguro (from Daito Enterpri sés, Los Angel es) CA), Soyacal, and
Travenul si on.5 Et hanol is a6preferred solvent for use in di ssol ving g he
antitunmor conpound to form solutions, emulsions, and the |ike. Additional
m nor conponents can be included in the conpositions of the invention for a
variety of pur s walcoknown in the phgg eytical industry. 10 These
conapenents w I?Qﬁgr the ‘ art i npart p%eﬁspé shi ch enhancet?®Pent i on
of the antitunor corrpound ite of adm ni str, protect the .
ce Et

stability of tdueneonpositid rol thgeeeljvefam I OoCeTANNGHAIN T ‘he
antitunmor compourd—i nto phar ma i cal—fernutatiens, nﬁhe 7
Pref erably) eas®t;of these Sonéphs i S Rezdiuviordual leéj

about 15 wei ght % of the 1§ t@tal conposition, efer@ﬁ?y | ess than
about 5 weight % and nost pref 4[gbly | ess than abo % wei ght % of the
total conposition. Sone conponerits, such as fillers or éﬁ’l9 uents, can
constitute up to 90 wt. % of the total conposition) as is well known in the
formul ation art. Such aéj%'tgi ves include cryoprgt ective agents for
preventing reprecipitation of the taxane, surf W Factive, 20 wetti ng or
emul si fying agengs (e.qg. ,OeC|th|n T:If(ﬁorbate 80, Tween 80,qpl uronic 60,
e

pol yoxyet hyl st ear ate!i,H preser vH s (e Q)’SQi‘t hyl - pHN oxybenzoat e),
m cr obi al seryatives (e.g. benle | cohol enol, m

chl orobut@, sOASi ¢ acid, thi n@al & par &M ts f’ usti ng
pH or buf ?ng agents (e.g., aci\ds® bases, sodi ac sorb

monol aur at e) , d@ent s for adjusting 28) 680l ar | ty (e.g. gl(ywrl n),

t hi ckeners (e.g.) alum num nonostearate) stearic aci d) cetyl al cohol,
stearyl al cohol, guar gum nethyl cellul ose, hydroxypropylcellul ose,

trist ear iher@f A'c lé@&eﬁﬂtﬁE@IsQﬁéﬂ‘u?H?Nh@”é IéceerI aﬁﬁ%’ﬁﬁﬂf éi’tr v 5ha p! OV

ai ds, cS)I atile silic cl onet con
bent oni t rel';% Hg, Re@lwsuﬁt}gm@ %daa@ﬁtt&ee HIVEU epsQlgiion m@egenerrsed adk dobent s,
fillers (@Cwnplesbgad:@ﬂbuﬁﬂig f% Bﬁadlmbﬂégrlaét&ﬁ%&tu@%ﬂﬂ bYeef@lesor bitol)

cel l ul os cju hat e di | ue sal I ne,
el ect rol f/% SB?B%@PI @rﬁ eﬁ’?ﬁ%e‘?’gr?%l L a@?éﬂﬁ:ﬁ@% %fu‘y\gz% gaf hverde s ch, wheat
st ar éh, rbler@dmmotmemad@mgaa pHs8 buffhr togelakbianjotgvelufroscply.h) net hyl

1 ul I d box | .| ul
cofl ul oo e ymi B il ALk o B B Bl o>
(e.g.) 34uUBOHGERWH KumanmaImnzledﬂtgammnansmm asd pret@rably ednitistetéd ipot at o

gl nie one tHP 9’“W*‘“é‘fm&f@éﬁf’@@%ﬁ?5‘@3@‘%*&%&&8%%888SI o
t her eof SRAUNEOS s%epmoanguqtébe)nsiaotslauenﬁcDm s eogbinatiarowiti rab $eastionene) |
| ubrfigc antphargageutisally 6ﬂphé%é‘oo!§%n§§l é’sfd}tgbl%r cﬁtﬁet S*‘tget{a‘?ﬂeré%w as

magnesi um st ear [ p coat
concent r at' ns'Ung aa’gfaﬁtai”ogr/?@"?' el tY&I" AN mba@uvaat @r CHQBWH&?DY
pyrrol i dsubstaneebshich IS@harl’ﬁaQQUN@ﬁ"FNhéﬂeC(ﬂ‘Ifé?@h suftabld &é%té‘ﬂé’hg}/%'f&‘?ﬁ and

Goxt oo B i rosiiR! BRI mitsF 1S iardmeCkc sbsamiat e amumor | ©

phar macegompaiuncismpbise tanierds "piermaveeticalyioe prafrhaesiogicalip atcepible” if
nonaqueous) pharmaceutically acceptable solvent and an 10 antitunor

conpound having a solubility in ethanol of at |east about 100, 200, 300,
400, 500, 600, 700 or 800 nglm . While not being bound to a particular
theory, it is believed that the ethanol solubility of the antitunor
corrpound may be d| rectly reI at ed to |ts eff| cacy. The antlturmr corrpound

o o T 1 S o

in |less than



then recrystallized upon evaporation of the solvent without the fornmation
of any anorphous antitunor compound. It is also preferred that theZ8 JUL 2004
antitunmor conpound have an |1 D50 value (i.e, the drug concentration
produci ngy&pedoshi bition of colony formation) of at |east BCT/BS0136M, 8, 9,
or 10 tines |less that of paclitaxel 20 when neasured according to the
protocol set forth in the working exanples. Dosage form adm ni stration by
these routes may be continuous or intermittent, depending, for exanple,
upon the patient's physiol ogical conditi%n, whet her the purpose of the
admi ni stration is therapeutic or prophylactic, and other factors known to
and assessable by a skilled practitioner. 25 Dosage and reginens for the
adm ni stration of the pharmaceutical conpositions of the invention can be
readi |y di¢deesinotgprojutaan adwerse, allargiany othen untoward seactionn waRBer. It is
under st oo Al [ unds wi I | be dependent
AghiLisre (S aTArd) orifurdeh, Sy SppronERe

upon the e reclpient, kind of concurrent
treatnent, if ahge)pﬁarmubgalcﬁompmmcont@ﬂmngrt 20tHHNOR @OrHPOLRES &f f ect

desired. {(}P%Pver em%n%nqﬁ@y BeY Frﬁul'a%tl irt Q ééhb’é’ﬁtl@'l”él’lr'ﬁ'énrfér Propepnor

conmpound d, as we essary o achi eve the

as t S | e. nec
_ advanﬁage&!@@tf%t%dwq'ﬁéﬂ’oﬁéﬁ@|"ﬁ“ Ewgf S‘Qf%%rm% " B4t , on such
| L g_ctn Orfr2§?Fer{§%sﬁio@ﬁvéf'thém¢éﬁthgpgéadb@f@nﬁmlgwwfocxi'wypouteibf a@m'mfﬁﬂmsﬂ .
| W

. appa? ent {NdBS E"?ﬁ)tﬁé'%# 19549 1° 3Y ﬁﬂ?ﬁ Rgtlfr?é’?% ?g’ tgg{% 'fr??'s%é;{r:)gd to an |
aﬂ* Wfilj) bp@UtT]!ll?IEtrafle irrcltaieebut dre rtdhdarmtaadtt@xoraif patenterak{@0t, mtﬁe\éeno?téa;g s
sho e Ci

T Usor SRS iy e sl Sbliheos, fumbscllafiINBANIOCC | 0
of tiffe. Rtedcapshlar, indraspinabdntrapedionesl, asfintrastesnal).topisal C@8Rbund, whet her
admi ni St eye0 pﬁﬂhsv uﬂfa&ﬁﬁlérgoihﬂgge Siesl ﬂwtrétﬁeéél%’eﬂfé?hlmpu‘i’l&\bﬁﬁrw\DU| d resul t

in a desired era ICcCr ere hat route.

Pr ef er abl yntralp@pbet d@if’?P@W&alfWQ‘B?EEF%%HEFF@%SWF PU?I? Lraéj & epared in such
gomrré gpaﬁ?}tgargﬁltﬂwﬁrﬁgﬁggaln oﬁtﬁ@tcﬁﬁc ﬂﬁfr&tracl&éalphﬂméslmmajnﬁemmaémaa;tgsaat 0Ir e:tSt
| east 50, eI@@F"‘i@'Ga EHs g@@%["a?”% Gﬁ@t“%‘sﬁe‘nﬁgagﬁﬁ%r@ conpound per
n2 of{gati ent lﬂhérmlfe‘uacalIwaeeeptahbraamem@ramerlagbel@Od}pQﬁin‘ theea for
a hurman i 15?{"‘3%}4?'5{‘%8 ARl & Smﬁ\'tggthSSg%?%r&fwgg i WWéH@&%r@Of or al

adm ni st rzﬁrP rom a OUt antitu

conpound pmleotﬁd@hspdtunaﬁtaDUd}b%‘mff%&t@r%rtE@Paﬁ'ﬂﬁ%a'b?'étftﬁfr%lc?mﬁ%ﬂ bout 25
to about f &ﬁfd%n?ﬂé‘h@npét%mﬁ Bhd)intfehagdém@ékﬁal%ll  taB@lidead@) Nyl n2,
prefer

Compost 1 E?ﬁéc?nd@r o sPEANER HeIaa PRI A Aribqshiay i synﬂes%[&?i? W02 hat

a 15 =3 ng'&@éé@@ﬁbﬁmﬂanﬁén& ¢ées tol8 ofpdnfiinistratiant iSuitainle cerrisssiate per nz
of patient

rfa 0 0y ]0 00,
or 500 ny f&ﬁgﬁﬁgefﬁ{m' rea n%%ﬂﬁh’%ggﬁﬂdﬁ%e%% s%g f%]ea&msiﬂrgf %cg gra gg
| Fr eferngl }[An Remlﬂgﬂb 'sdBIaarmacentgabﬁgmg (ﬁaﬁﬁﬂﬂﬁfale Jr)eM@ﬁlﬁtHlth«\@ Parfeai ns
rom abou 0
body surfa%%QQE'Ea,g"%?ggg%dﬁﬁgrﬁ}m%lggHa éﬁl?’? toggégfgxsgfﬁfggté%ﬁ%@ and
-even nor e lpy efferesigey., from about 60 to about 350 nyl n2. However, the dosage

may vsgy depen ?}@Sé brets rsibles

) negessa)r/y tg agnﬁgvgﬁ%w esir rtgfhégrggwe?{wlagf?ggpa | t guk:f)ﬁéd ﬁ 8{5
that the rReWdersopillss Pé@%‘-i"@%v §e8CSeliROFPALE 9{8{‘“%&8 @é@ -
i mft thg SUSHUM tsi&rsl ?ﬂ%lé@ﬂéegﬁurdaspélbﬁ:er tredhessdradbes Alogenges har anysother
referred gosage, wi t ai t.o, t v t

Cinder st oodOGRBSIB Y WHRRAD B 2GUNBISrBA rAY-y TR inSER affkcorbosifons for
undue eXpenHalkmgt@rfal dmaﬁ@éommmsemrmtﬂ'lerprefsenhevanhmm aredesoihrdindhen a

lalbgﬂlt @fnlﬁr'{ecfaferfc%gpg pifamhsldtiRl! éhgé é’r‘@@‘?ﬁ@ggt nQér&D and 1
mg and aboRhodesrUEprbmrsnﬂ979)zd=.nebﬂfmarpefeaerr geeuticahDasage

about 5 rrg ‘@1\)/"%md %?gern?ﬁfro r&oﬁt@@ﬁaﬁ%d’&ﬁﬂ&aﬁ 855 éF%rﬁ‘B WE@M@W 4 ng

per . y preferred because the
anti tum)r (:'tﬂ?ﬁc)und is nost soluble in the sol ut| on at | ow concentrati ons.

The concentratigfe orﬁﬁ@snﬁéﬁé 6f~'ﬂ%ﬁn3§nﬁ‘dﬁfﬂﬁlwdl admmagﬁéﬁcm pbrapriseent i cal
conposition for oral admnistration Is gc?,rabrg4 &%%oﬁ%ggé t %
and aBBut Qﬁe%%ﬂﬂt'%“%é’é'@@l‘"&rp tahﬁo"f‘BPET‘ of $hgy ires 'o'? V) 1 6
PCT/ US01/036Qf¢ éﬁtémé cafnérh%lﬁfyméaﬁrie@@fom@ dusige fabing iheludesugatmut 8
wei ght % and abolt 40 wei ght % and nost preferably between about 10 wei ght

% and about 30 weight % In one enbodi nent, solutions for oral
adm n| stratl on are prepared by 5 d| ssol VI 'ng an antlturmr corrpound |n ‘any



Crenophor EL solution, is added to the solution while stirring tozfpggp[m
pharnaceutlcally acceptable solution for oral admnistration to a patlien

If 10 de ch solutions can be fornulated to contain anmount
of) or tihbe P?@% of , ethanol, which is known in the art to%gghggﬂggverse
physi ol ogi cal effects when adninistered at certain concentrations in oral
formul ati ons. In another enbodi nent, powlers or tablets for oral

adm ni stration are prepared by dissolving an antitunor conmpound in any
pharmaceutically 15 acceptabl e sol vent capabl e of dissolving the conpound
(e.g.,ethanol or nmethylene chloride) to forma solution. The sol vent can
optionally be capable of evaporating when the solution is dried under

vacuum - AgtAkd 'é?{b%trfé‘rcbh%nﬁéﬁ%lQ‘Elb%%%stlﬂclhﬁﬁqsfé'ctﬁéeogaler%;ﬂfrogé drying,

such as Crerm | on resulting sol ut |

e
to form a 9§ Vm%fgﬂcﬁgu@ﬁ%na%&@&ﬁ Qli sarbiolp calgiimphosehaiea powder .

The pomercammt&rmmé %@iﬁln‘ﬁ céitﬁr@t@rkamlheélgma\é% | RARla, (caln 8tdrcRg
agents an or, O nistration to a patlent

d
e o oo g se&aaaéaC@barghmgmﬁ'%%arppeéqedéraaégem ed above to
form®& soIrurbrcmnystallmémedmloseuspHmdabmhmn tioxide, lceodcarneliabe add’(mn Stalgt i on.

oot o R YERHE S d SR, FANER R BIERHha toritsERy Ben? "

. di ssol vi nginchatedopmmadg eoated byt krowsh technigues; ege toldetayi diemtegratlonramj

sol uti on. a‘é@ ﬁﬁ roprlate volume of a carrier which is an emrul sion, such as
I

Li posyn || or posyn 111 emulsion, is added to the sol ution mhlle stirring
to forma 30 pHien@dEuMasaompeundseiibeareransingantion apelsetpretarably

adm rigst r dbirfiflated @r %&éﬁ%?al dd‘mi‘ﬁ%‘ﬁd’ti@ﬂ eSQJCfbrmmlététlcfaﬁl ighevikor nul at ed

to contain_ a mnimal .amo et hanof' . o1 Cre hor
sol uti on, W\@?O&ﬁemmﬁ%ﬂ% ﬁ"r@uiﬁ"ie%? 6%‘{:@@ %&H@@%ﬁy Nheffects
when adni nhtsaerbital, Mtracapsalar, ntrasetal ahtrapentdhel@a,rcﬂﬂhﬁa@tlerﬁatrrﬁut&tI'Dhﬂ@- 35

ot s Lone Y B AR LS AeFa B uuch B3 tRle

~ 8 JUL 2G8titunmoampoips of thePantitustr/@eaoauntl s iphamyaceeticaliyrnceptaldeg.

h | f
gt Cgpﬁ egr ﬂr;’ﬁé sé}aggeC%b}r §| %ﬁ?aﬂl@fc{]rodﬁb@eﬁf é’%hﬂﬁstr%r?ﬂ@ d&l%f é&}ggo ! g”f‘hg
sol ution \mﬁspengpnﬁfqilﬁgewpm%rermldswr%w@ﬁf@anwaaeé@r;m aeml@h gan ke on for

parent er a'adhﬁiﬁlst‘ér@tirpﬁrbﬂtbrhw aT@aﬁmqués antl étﬁﬁpé@iﬁon§ fermakingl preAtFaran be
formul ated, to caqntain ni mal,, anmpunt of, or to be free of, "ethanol or
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- Z - reteR68FYE the antiturRSPEMipotnd 2R Yhe dite of administration, protect the
stability of the composition, control the pH, facilitate processing of the antitumor
compound into pharmaceutical formulations, and the like. Preferably, each of
these components is individually present in less than about 15 weight % of the
15  total composition, more preferably less than about 5 weight %, and most
preferably less than about 0.5 weight % of the total composition. Some
components, such as 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 prevenﬁng reprecipitation of the taxane, surface active,
20  wetting or emulsifying agents (e.g., lecithin, polysorbate-80, Tween® 80, pluronic
60, polyoxyethylene stearate ), preservatives (e.g., ethyl-p-hydroxybenzoate),
microbial preservatives (e.g., benzyl alcohol, phenol, m-cresol, chlorobutanaol,
sorbic acid, thimerosal and paraben), agents for adjusting pH or buffering agents
(e.g., acids, bases, sodium acetate, sorbitan monolaurate), agents for adjusting
25  osmolarity (e.g., glycerin), thickeners (e.g., aluminum monostearate, stearic acid,
cetyl alcohol, stearyl alcohol, guar gum, methyl cellulose, hydroxypropylcellulose,
tristearin, cetyl wax esters, polyethylene glycol), colorants, dyes, flow aids,
non-volatile silicones (e.g., cyclomethicone), clays (e.g., bentonites), adhesives,
bulking agents, flavorings, sweeteners, adsorbents, fillers (e.g., sugars such as
30 lactose, sucrose, mannitol, or sorbitol, cellulose, or calcium phosphate), diluents
(e.g., water, saline, electrolyte solutions), binders (e.g., starches such as maize
starch, wheat starch, rice starch, or potato starch, gelatin, gum tragacanth, methyl
cellulose, hydroxypropyl methyicellulose, sodium carboxymethyl celluiose,
polyvinylpyrrolidone, sugars, polymers, acacia), disintegrating agents (e.g.,
35 starches such as maize starch, wheat starch, rice starch, potato starch, or
carboxymethyl starch, cross-linked polyvinyl pyrrolidone, agar, alginic acid or a




Z B ~~~ zoos WO 01h7029 PCT/ US01/ 03600 24 10 15 20 25 30 28 JuL 200k
benzoyl 3- pyri dyl R aC00- benzoyl '

~4- pyri dy, ‘ng?gm& benzoyl i sobut enyl R, aC00- benzoyl i sopropyl Ry R4yl cycl
opropyl R a benzoyl cycl obut yl R, aC00- benzoyl cycl opentyl R, a - enzoyl pheny
| R, aC00- 2- FUCO- 2- f ur yl

~R, aC00- 2- FUCO 3-fury! R, aC00- 2- FUCO- 2-t hi enyl R, aC00- 2- FUCGO- 3-t hi enyl R, aC00-
2- FUCO 2- pyri dyl 14

~R, 8C00- 2- FUCO- 3- pyri dyl R, aC00- 2- FUCO- 4- pyri dyl R, aC00- 2- FUCO-i sobut enyl R, aC
00- 2- FuCGO-i sopr opyl R, aC00- 2- FUCO- cycl opr opyl

~R, eC00- 2- FUCO cycl obut yl R, aC00- 2- FUCO- cycl opent yl R, aC00- 2- FUCO- phenyl R, aC0

0- ZZTEggoz%aﬁlthé}e%% Ggﬁ 25 dotiindalbinays, I%ré%&‘mellose sodium or crospowdone

I en 0- 2- ThCO- 3%t hi en - yrid Ra@?)ZThC ’
O 3- pyri dy¥ 'Qﬁﬂ?)@(?gﬂﬁf@adr-t e slgg F'P@&(%Qf Qgﬁ%@m%ﬁdﬁ@ﬁg UBl Thco iso -

D01/ el 2 417029
ey USoL/ os@é&‘és Bite Lo BUHhyle gé RRYatihg R (e.g2 dorcentr2eS ¥6y8

2- ThCO- cy &t V'm'aéumu tsy&a'spewyyw RYRlidng, G8rRRRelaFk, acoo- 2- Pyco

[Q 2- fal;(r)S’ |2R poBRsthPleRe Gy Solf or titaRium®didd &)y 80d 2artivxidantR (@G0 0sctityCO- 3- t hi enyl
a -

-2-pyri dy%&y@eﬁeﬂ‘@ B?ru’ﬁa?llﬁQdéW%f'%yMOB?T?W%S’e%% 2- PyCO i sobu
t enyl R, aCabiophenGd)) sopr opyl R, aC00- 2- PyCO- cycl opr opyl R, aC00- 2- PyCO- cycl obut
LRSS FLr AR oot PN B e on T
2-pyri dyl compqts egsHgmn onaqueous pharmaceutically acceptab e solvent and an
ot SR Loy o U0, D ot B B 0 o
ntyl R, aCoGOR. %889’3 %98 ﬁ%%ﬂeﬂg&} 'CP'% 'F‘?)?Wy% P
R aC00  3sBelibvad thétﬁm%m&%llwu@éhﬂﬁ@@r é’dmbeuiha may be directly
related to its efficacy. The antitumor compound can also be capable of being
crystallized from a solution. In other words, a crystalline antitumor compound,
15  such as compound 1393, can be dissolved in a solvent to form a solution and
then recrystallized upon evaporation of the solvent without the formation of any
amorphous antitumor compound. |t is also preferred that the antitumor compound
have an ID50 value (i.e, the drug concentration producing 50% inhibition of
colony formation) of at least 4, 5, 6, 7, 8, 9, or 10 times less that of paclitaxel
. 20  when measured according to the protocol set forth in the working examples.
Dosage form administration by these routes may be continuous or
intermittent, depending, for example, upon the patient's physiological condition,
whether the purpose of the administration is therapeutic or prophylactic, and other
factors known to and assessable by a skilled practitioner. |
25 Dosage and regimens 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
30 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
such factors as the bioavailability of the antitumor compound, the disorder being
treated, the desired therapeutic dose, and other factors that will be apparent to
35 those of skill in the art. The dose administered to an animal, particularly a human,
in the context of the present invention should be sufficient to effect the desired
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' 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
25  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.
The concentration of the antitumor compound in a liquid pharmaceutical
composition is preferably between about 0.01 mg and about 10 mg per mi of the
30  composition, more preferably between about 0.1 mg and about 7 mg per ml, even
more preferably between about 0.5 mg and about 5 mg per ml, and most
preferably between about 1.5 mg and about 4 mg per mi. Relatively low
concentrations are generally preferred because the antitumor compound is most
soluble in the solution at low concentrations. The concentration of the antitumor
35 compound in a solid pharmaceutical composition for oral administration is

preferably between about 5 weight % and about 50 weight %, based on the total
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moieties which are substituted with at least one atom other than carben, including
moieties in which a carbon chain atom is substituted with a hetero atom such as
25  nitrogen, oxygen, silicon, phosphorous, boron, sulfur, or a halogen atom. These
substituents include halogen, heterocyclo, alkoxy, alkenoxy, alkynoxy, aryloxy,
hydroxy, protected hydroxy, keto, acyl, acyloxy, nitro, amino, amido, nitro, cyano,
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oxygen, silicon, phosphorous, boron, suifur, or halogen atom. The heteroatom
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al kyl 17- COOX, oOpt i onal | yR, aC00- RZaC00- ubstituted C2to C8

al kenyl 18- COX, aopti onal | yR, aC00- RZeCO0- OCHsubstituted C2to Ce

al kenyl 19- CONHX, aopt i onal | yR7aC00- R2aC00- OCHsubstituted CZto Ce

al kenyl 110- COOX, oopt i onal | yR, aC00- R2aC00- OOHsubst i t ut ed to o

al kynyl 11ne¢mm,aa@matica§uppla§af@udrﬂ%@bm%&%azﬁb)ﬂe%yr@‘bc’é .r@?ﬁ, quinolinyl,

a: Eyny: ,' }ior%@mw izprathkYiRee ®erREREP Subkkiashts ihtuidedok@bpnidte of the

al kyny - X, 0 .

_het er ocy dolrviRaaoRPE ChYdERRIBY.: SERSHIHRL PYLPcREN! S50. RYLERY: BIR¥SSdoonHx

, ohet er OCQ&W@Q& RreidRyOeidxy, alkendidy, alkPnoMO=0lo%y dRslogen/ aisie,03600 39
10 15 J4- , 00 _

Cal kyl 35- C@@prﬁasé@%lﬂz%%%m%? ?%h@:aégﬁ%f%t CC)3$C8

al kyl J6- CONHX, oftpe temal'hetBrascomatichagusedHi@ieimalonewnras part of epother

| kyl J7- i | ki ~ Lt
21 kenyl 35-CoNB RS bt kit stapiCHieRins iy SF iRl Bne
al kenyl J9-lEtRrogtompini atladstyanedng. andorsferablnGsenss atams &y eagh 6ings The

| kenyl J10x - v
al k)._elﬂy % 1 5@@%@@?%@%9 @Wﬁtﬁﬁs@d &2 QU atoms,

| J11- t .
al ky n% J1 22tk te Soritregsn AtRMsdphR [R8o2BAGIRY, &‘?Qflefeé’dcg%%ﬁcci’%&a'”d” of
ale% Eé-tﬁ%ooo @Egt@tr@@u hﬁﬂgaﬂmmmﬁl @ CExerhiflarnChiterbatamatige| oR, ?Qoo
- R~ a - - A ane FOCYVC ~ - - - v I on
2l | YR, ACDOPRRSE RS BRI RGBT AAroy B Tolyt Biaont, GEROIRy B fsoddoi
al kyl K5- CQ¥nd ths likeen a ExgRipliyGsuRsG@rits ircdddenipe s tmong efthe folloemgagoupes
~- CONHX, ' | - ' Ky b7~
"o00K o B S I R REW, WS BRI cRGrebie iRy R
~ 1 45t o0 @ylaxy, @y, @lkgnaxy) alkynozy,@rylaxy? balogenpa g, amino gito, cyano,

PCT/ USOL/ 03600, K81 CRbc05! 687! hyREaEIa: R2aC00- RIBC00- CHsubst i tuted Czto CB
al kenyl KQE)%@IF&&%I)& | oﬁglp'l YR,

C00: R~COO- C00- CHsubst i t d C2to Ce
al kenyl K10- CCDXTB%?W@F@W'}/F@SEW %%@E&e@b@s eﬂbﬂﬁf’én#ﬁ%&r °é:'£(c)938§tes
g: tyzy: ﬁ%ﬁ@@kﬁw\lm if@mét_ dﬁ\ g Fe@@al%ﬂﬁ@alfm&ﬂ-gﬂzﬂpﬁmmg _g:btﬁ:ZZ@CO)BH of an
- - | , : - 1 .
NG bl A
or maR0on artdy i
di shes conhg&r_r&icgg)gé.roﬁ%%Bﬁgﬁ%@ﬁggfgc@mj fied McCoy's 5a nmedi um contai ni ng

10% f et al vine " . units/nL penicillin %d 1&? gl n_
streptonyci n). The tean|"scyiexy." iasdianst Bereimalonesyr aspanof GNORerroEPs or 5 h

for attachgepbtestari Qeylgbapraspded?,%_@a aticveesondEtiEtheoume andskyigéertirkaged i n
ExarrpIeZ\A/ererradeFE@ h m gt i mes the f

sh in.mediu ten, t ..nai | '
- concent r at koA I8t {Sf'BWHEr%'? i &8 @?@%%PE‘O?QHG 'O\W/a"g'ﬂ%ﬁbeétfr% WL 2 7
nmL of 2gedi um i nUnhesglbiterwiBecindickted, ke alkdwyoarbunytmtyemoisties deaagibefior 72 h
at 37 C. 15 At the en [ j c e ini ' :
decant ed) PREAIRCEHERRRIPer rHEHRPER o S b E AP DB SESUBRIEY | o,
(HBSS), 5 hidaicaftrers moietiBsim was added, and the dishes were returned to the
i ncubator for c |00 | ' e i ia
col ony counter g‘h?%s {Jﬁ{(’:e{l}@f;ﬁel @HICE_E% ,?ﬁéacagﬁ’é@g}/@ﬁﬁél%g w:’%ggﬂ%a (I?S&-%{I ed
and the vabuedetyativesoof catbamicigciddnowich anedr hatbaidhe §mioe SuseernDiSt i on
of colagny LBRAINCRININESEDS 8l TSy, QUbsakHed AFERIEREBYTISIHYerocyclo
moiety.
The terms "hydroxyl protecting group" and “hydroxy protecting group” as
used herein denote a group capable of protecting a free hydroxyl group
("protected hydroxyl") which, subsequent to the reaction for which protection is
35 employed, may be removed without disturbing the remainder of the molecule. A

variety of protecting groups for the hydroxy! group and the synthesis thereof may




2 8 JU 200 WD 01157029 41 10 15 ConpoundlI N VITRO I D SO (nm ; '
HCT116t axol 2. 1docet axel 0. 65544<15474<15555<15999<16353<16226<15622<ﬁ5%1§l<29ﬂ1

, 5445<15 <15835<15811 ~<15919<16326<1 PCT/ US011036 Ul20e
42 d ai rrsaggﬁi,gbﬁégxane having the fornmula: R~ RO X5_N H O X ggwsg”%fgo H R-4
HO R ~Ov QAc wherein R2 is acyloxy; R is acyl ox_yacetyl oxy; R9 is keto,
hydr oxy, or acyloxy; R o is hydroxy; 'R 4 is hydrido or hydroxy; , X3 is
substituted or unsubstituted al kyl, al keoyl, alkynyl, phenyl or
heterocyclo; X5 is -COX o, -COOX o, or -CONHX o; X, o0 is hydrocarbyl,
substituted hydrocarbyl, or heterocyclo; and Ac is acetyl. 2. The taxane of
claim1l wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, ) 2-pyridyl,

. kynyl .
3- pyri dyl befopyd iinyProtEctive Gﬁomeklﬁ O)rsﬁﬂ'uc %tﬁéé‘i?ng{}o . gﬁ% ene“ofth

st tut ed or
3ns$ggt |t ¢ OPiEy Q’L"e#ﬂ%m&&? E'e§ef &%}Pset%s@ww fydnr%émtecmg)gmws
3- pyri dyl mdllﬁﬂ& n’tﬁthoxmethymi-etﬁqﬁyetm berﬁ@l?&[m?th )d . CZ -CSCSI El Ikyn)c/:lz) or
ég :allsk-e%c/}@)ée% q@%&ﬁ%m?@%@ méﬁmﬁﬁﬁg?gq{?éﬁ%{‘ I'lcjl éell m 1 wherein 21(5’ i's _
- COX, @ 8) 22 6ﬂ¢&lom@h9xycafbom t-butytfaiphenydsdylXirialkgsiylput yl . 5. The
taxane Of tr‘?dh%rﬁhi'etﬁ'ﬁﬁi@drfioﬁ‘#dadcﬁ?@grthﬂ'ﬂoro%th&gfméﬁ ne of claims5 wherein

X3 is 2-furyl N 3-pyridyl)
4- pyrl dyl, c- A grein,CAC’ nwgans aestyl; br means mmwysgn means ethyl;

“Me” means methyl; “Ph” means phenyl; “iPr" means isopropyl; “tBu” and “t-Bu”
means tert-butyl; “R" means lower alkyl unless otherwise defined: ‘py” means

10 pyridine or pyridyl; “TES" means triethylsilyl; “TMS" means trimethylsilyl; “LAH"
means lithium aluminum hydride; “10-DAB” means 10-desacetylbaccatin 11"
“amine protecting group” includes, but is not limited to, carbamates, for example,
2,2,2-trichloroethylcarbamate or tertbutylcarbamate: “protected hydroxy” means -
OP wherein P is a hydroxy protecting group; “PhCO” means phenylcarbonyi;

15 “BuOCO” and “Boc” mean tert-butoxycarbonyl; “tAmOCO” means tert-
amyloxycarbonyl; “2-FuCO” means 2-fur§llcarbonyl; “2-ThCO” means 2-
thienylcarbonyl; “3-ThCO” means 3-thienylcarbonyl; “2-PyCO” means 2-
pyridylcarbonyl; “3-PyCO" means 3-pyridylcarbonyl; “4-PyCQ" means 4-
pyridylcarbonyl; “C,H,CO" means butenylcarbony!; “tC;H;CO" means trans-

20  propenylcarbonyl; “EtOCO”" means ethoxycarbonyl; “ibueCO" means
isobutenylcarbonyl; “iBuCO” means isobutylcarbonyl; “iBuOCO” means
isobutoxycarbonyl; “iPrOCO” means isopropyloxycarbonyl; “nPrOCO" means n-
propyloxycarbonyl; “nPrCO" means n-propylcarbonyl,“ibue” means |sobutenyl
“THF" means tetrahydrofuran; “DMAP” means 4- ~-dimethylamino pyridine; and

25  “LHMDS” means lithium hexamethyl disilazanide.

The following examples illustrate the invention.

Example 1

N-Debenzoyl-N-tert-amyloxycarbonyl-3’-desphenyl-3’-(2-furyl)-
10-deacetyl-7-methoxyacetyl taxol (6226)

30 Toasolutionof N-debenzoyl-N-tert-amyloxycarbony|-3'-desphenyl-S’-(2-furyl)-2'-(2-

methoxy-2-propyl)-7-benzyloxycarbonyl-10-deacety|-10-trimethylsilyl taxal (2.50 g,

2.292 mmol) in 50 mL of ethyl acetate was added 10% Pd-C (500 mg) and the
mixture stirred at ambient temperature under a H, atmosphere (latex balloons) for



2 8J UL 2004 43 7. The taxane of claim5 wherein X5 is -COX 0 andf%?‘ ifﬁ
substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, uL 2004
3-thienyl, 2-pyridyl, 3-pyridyl, 4pyr| dyl) C, - C8 alkyl, C - C8 al kenyl,
or Cz - @oeddmmyl or X5 is _000X, 0 and X, 0 is substltutedPQ)TfUﬁQiéQ}lﬁg"ututed
C - Ce alkyl, CZ - C8 alkenyl, or C2 - G alkynyl. 8. The taxane of claim
5 wherein X5 is -COX,0 and X, 0 is phenyl) or X5 is - - -COOX, fl and X, 0 is
t-butyl. 9. The taxane of claimb5 wherein X3 is phenyl. 10. The taxane of
claiml wherein R2 is benzoyl oxy. 11. The taxane of claim 10 wherein X3 is
2-furyl,..3-furyl, 2-thienyl, 3 thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C
- C8 alkyl, C2 - Ca alkenyl, or CZ - C$ alkynyl. ~12. The taxane of claim

10 wherein X5 is -COX~o0 and X, 0 is substituted or un ubstltutg H

2-furyl, 3-5fmﬂ’5u’(98 ST GicSithe reaction siljea ael.plif iaihyl ace %S?rh%n @6&”‘(%&// €ec

- C8 al kyg% &‘”%rﬂwﬁé‘ 'rodLRﬁ ﬂi’eml%réﬂvka/@tsﬂenoﬂ’lte?ﬁéd1ti$rou§@@<cehtert§bd<(& i s
or unsu

substi t ut

t | keny!
al kynyl . 19)&sd ﬂf'ﬁececl‘éﬁl&#?g 88 V&‘ﬂh?ﬁ]@b%%‘?%‘l ?F%tqc?- 2 enﬁ Q&ﬂoétkﬁza?%tg?e
phenyl) orraéfioh SvasEsdcentrited Xnder fedudadt priessire toTgiee tthedheebenzowiNated-

o'l & et GmBRYRBOREHEBTeBY ot rer B (S SRL Ltepfr PqeteaFr0end
2- t hi enyl tridettiyisityy taxa? ep)ar white solid @yt0 dy(06%)-wyich was)digctly useddnihe negp -
Ce al kenyl, or C2 - Ce alkynyl. 17. The taxane of claim 15 wherein X5 is

. -COX, 0 anoslt%o IS substituted or unsubstituted phenyl, 2-furyl) 3-furyl)
2-thienyl, 3-thienyl) 2-pyridyl, 3-pyridyl, 4pyridyl, C - C$ alkyl, C2 -

C8 al kenleoQ @,mddgsg—,é@l;sumu@gtgc{zor

unsubsti t ut edg%!gﬁon &Fﬁ %A%ﬁi%ﬂtteﬁa*?’l(e yh\él tﬂ’@&gng %@Aﬁgﬂ'ﬁﬂo&'rﬁ n%.

Jtl1. 2Q0 methpsy-2FREORYARH e@ﬁeenl-apnﬁr'm@tmé
aﬂenyig ?(gar?ﬁﬁld'réus B?fa@fn@ ailmd’(%v@sla‘éi)c(ideDWP (Z®mglite18 mmoly unﬂecbmlmgén
erein I S erein
"O00x. o wimasAngrs, T e S was Saded BESS s et anRes i puidilas
benzoyl oxy1.e48 nRaoI)sTket (silic el, Ph ettadt acetaié:heixana) aftermh brshiowedne §tartm9
2-furyl) 3-f I | r '
- C8 Zl' LW %ﬁé Eﬁ ﬁé@%‘ wag’cB@fﬁ%&@ ynﬁw‘ 23&)%6 @angd dcc{%’gm 20
wher ei n X580 sl- akWaterand X, 0 i s substituted or unsubstituted phenyl ,
2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4pyr|dyl) C

- @B a5kyl 1o fre e oﬂ'éﬁ@éd (lcéUWaftEr baﬁ v Eed ATmXBf BEetoRRARS andddniXaf | s

subst i uted or unsub

| k
al kynyl . O'ﬁ%‘epé&‘ @i”%!%ﬂqﬁi ngﬁe?éqli{'g%atw e eneéln:lj'hgrr%%gorb\% Ayl ,
or Xﬁ | SI - Q@@dﬁ él5r@5fh ténﬁpé@tdrelwrta/ D.h &4 thﬂm&ﬂllumwﬁhﬁﬂ rol af ettgbacetateand X3
en an ei n
o et buEghed Bith 210, Bt HAGEfef aluibol s NEIFED), faipeltoy 85 mir bPsctyitga S
benzoyl oxyaqiousTiNaCl.aTheorganicl layen wes m@d@wrmz@@nmgmce@rataﬂw%f

| é$t 2: anl fe??f“tceégé%%&g?e Pi@\@/é% %Bydﬂ AYellotr SMId WHidh Was- péified] by'ﬂaéﬁz

- Q0% 0 andCb(OO"atggm ﬁ'lﬁ’ﬁeﬁ?loﬂ 1uﬂ§1¥b§9}3§a gg\%"%ﬁ@h%ﬂ QIVQZ:?%#VG'IQ %ﬁ%ﬁf?ﬂ\‘s
_ éet 2; Eg%' l)débéhtsz t@nmfmymﬂ craiﬁb@v&yl-éyid)es‘mwnyl%) ZCfuryl)Oe(l))adtéad:etyGZ--
unsubst i %/uﬂ‘@@"@ya-ceﬁﬁéﬁ‘%y%py@g 16é$ cé;\Sl W@Pﬂg 3(1%4 I%Rj 7 éé%eﬂ#ﬁe
“taxane of gl4E-TBABmnaENET.HOXE, ) 6238(dd alw8. X, h5iHz, Ang125 ( erxs 1 Kz, X, o
and Xz i selyhiY)=g.8, 8.7 Hz, 1H), 5.67(1H), 5.58 (m, 1H), 5.26-5.38(m, 3H), 4.98(m, 1H),
4.76(m, 1H), 4.36 (d, J=9.3 Hz, 1H), 4.21 (d, J=9.3 Hz, 1H), 4.09(d, J=7.6 Hz, 1H),
3.99 (m, 3H), 3.42 (s, 3H), 3.30 (d, J= 5.5 Hz, 1H), 2.55-2.60(m, 1H), 2.43 (s, 3H),
2.20-2.38(m,2H), 1.98 (s, 3H), 1.96-1.98 (m, 1H), 1.84 (bs, 3H), 1.62-1.68(m, 2H),
1.36(s, 3H), 1.34(s, 3H), 1.23(s, 3H), 1.10(s, 3H), 0.81(t, J=8.2Hz, 3H); Anal. Calcd.
30 for C,H,,NO,: C, 61.15; H, 6.50. Found: C, 61.01; H, 6.57.



2 a ~~~. 200> 45 29. The taxane of claim 25 wherein X3 is phenyl, an%ja)jgbizm
-COX,0 wherein X, 0 is phenyl, or X5 is -COOX,0 wherein X,0 is t-butyl. .
The taxangoQfi/sedzei m 1 wherein R 4 is hydrido, RO is keto) aagdu$dio5600
benzoyl oxy. 31. The taxane of claim 30 wherein X3 is 2-fury!) 3-fury!,
2-thienyi, 3-thienyl) 2-pyridyl) 3-pyridyl) 4-pyridyl, C - Ce alkyl, C2 -
C8 al kenyl, or.C2 - C8 al kynyl. 32. The taxane of~claim 30 wherein X5 is
-COX~0 and X,0 is substituted or unsubst32 uted phenyl) 2-fury!, 3-fury!,
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4pyridyl, C- - Ce alkyl) C2 -
Ce alkenyl) or C - C8 alkynyl or X~ is -COOX,a and X, 0 is substituted or
unsubstituted C, - Ce alkyl, C - C8 alkenyl, or CZ - C8 al kynyl. 33. The

t axane of claim 30 wherein X5 is -COExamplé 2, 0 i s phenyl, or X~ is -COOX o

o Gox, o wner o e Rraeut R deRERABER 15 5ihile S8 EbBafet iy HERY Sy

35. The t gxatected Bdbatams Wvard substituied-for the@adactararaf Exarhplest te prapdre {B6.

The taxan Clqi i j = E Uyl - yL) 42 i P

3-t hi enyl ;:\S“gfes k’?ﬂ,ﬁa%%,ﬁﬁf'?&ﬂ%ﬁf%y|f‘,¥""é‘§/'§| g)ﬁ)kﬁm Bﬁ{gﬁwm%ﬁ'o%é’rﬁw .
37. The taﬁ@éllﬁntél@ﬁﬂﬁﬁgg 1M%9@|WW(Bgftéblﬁur yl or thienyl. 38. The taxane
of claim35 wherein X3 is cycloal kyl. 39. The taxane of claim1l wherein R~
is R-aC00- and Rya is a heterosubstituted nethyl group wherein the

het er oat om nay be substituted to formathq | oxy. 2 BJU ?~Cb 46 40. A
t axane having the forrrul_%ﬁﬁ-g Ox3 OHR'Y§y BZQAcO R, is RaC00-; 5 Ro is
hyedr exy; X3 is substitut 01 u yl . al kenyl) al kynyl, - or

subst \t_ut eeN@
het erocyclo; b X5 is - X’G’\-’é@bﬂ’. % g 7-X, 0 i s hydrocarbyl,
substi tuted hydrocar byl 3or ﬁt erotyc @ i s heterosubstituted

met hyl, sai d heterosubstitut Hiet hyl e ng 10 a carbon atom which
isin the beta position relative to th& catbo which Rais a
substituent. 41. The taxane of clai m 40Bgke §n

Dis 2-furyl) 3-furyl,
2-thienyl, 3-thienyl, 2-pyridyl,~ 3-pyridyl, pyridyl, C - Ce alkyl, C2 -

C8 aikenyl; or C - C8 al kynyl. 42. The taxane of claim41 wherein X5 is

-COX;0 and X,0 is substituted or unsubstituted pher{9I35 2-furyl, 3-furyl,

2-thienyl, 3-thienyl) 2-pyridyl) 3-pyridyl, 4pyridyl, C, - C$ alkyl, C2 -

CS al kenyl, or C2 - C8 alkynyl, or X5 is -COOX,0 and X,0 is substituted or
Ca

unsubsti t yted—G Sty —GL— Ee-—a-l—l@n-y-l—w—cz 8 aleyy 43 The
t axane of (CampotindiheXein R~ is R%000- and Rya is|R,
5544 ibueCO- 2-furyl ACOACO-
5474 ibueCO- -2-furyl MeOACcO-
10 5555 ibueCO- 2-uryl PhOACcO-
5999 ibueCO- 2-furyl MeOAcO-
6353 tAmOCO- 2-furyl ACOACO-
6226 1 tAmOCO- 2-furyl ' MeOAcO-
5622 tBuOCO- 2-furyl AcOAcO-
15 | 5515 tBUOCO- 2-furyl | EtOACO-
5445 tBuOCO- 2-furyl MeOACcO-
5600 tBuOCO- 2-furyl MeSAcO-
5616 tBuOCO- 2-furyl PhOACcO-
5835 tC,H;CO- 2-furyl MeOACcO-
20 5811 tC,H,CO- 2-furyl PhOACcO-
5919 C;H;CO- 2-furyl PhOACcO-
6326 tBuOCO- 2-furyl MeOAcO-




het er osubsti tuted nethyl group wherein the heteroatom nmay be substi t?tﬂe% tﬁ’
forma heterocycl o, al koxy, al kenoxy, al kynoxy, aryl oxy, hydroxy, JUL 700k
protected _ hydroxy, oxy, acyloxy, nitro, am no, am do, thiol, ketal,
acetal , agbeismroether, and X5 is -COX, 0 wherein X~o i s phBaHUSOH36RE | s
- COOX~0 wherein X, 0 is thutyl. 2 a ~u~ Zoos 47 44. The taxane of claim
41 wherein R7 is R7aC00- and Rya is a heterosubstituted nethyl group
wherein the heteroatom may be substituted to form an al koxy, al kenoxy,
aryl oxy, hydroxy, acyloxy, ester or et het3 and X5 is - COX~0 wherein X~o is
phenyl,..or X5 is -COOX~0 wherein X~o is t-butyl. 45. The taxane of claim4l
wherein R~ is R-aC00- and Rya is a heterosubstituted nethyl group wherein
the heteroatom may be substituted to form an_al koxy, aryl oxy, or acyl oxy,
and X5 i s -COX~a wherein X~o is phenyEXamRI&& s - CoOX~0 wherein X-a is
L-butyl. 46 TheoidiiaBanelprebabdesdestitied Sséhinere hORMnptNTbINing Speificy| )
or X5 is -COOX,0 and X,0 iS t

-butyl. 47. The taxane of claim4 r.ej 3
is furyl d.axane%h@mnm@ruqthlealtfassa&'@ bmay Be prepatide %{es?sa‘l"rks g%g%‘@sgﬁ'gx
;(, ?h! S S:Jbééﬂﬁé&, ﬁﬁ"‘?"ﬁ"“ WH?{%I(? Fﬁﬂhﬂaw??alndg,;fshétbros@sﬁunw methyhllamyllel, |
-thienyl, 2-pyri - pyri ri - - :
or 25 Cee@b@ﬁ?‘?%/t» dtra Q@O%M% hy, ’%r%éﬁhy'sfﬂﬁgiwm%té%met%xﬁhgw’
UnSUbStitUél%h&ymetﬁl,dcévdxyn@hyl,Gﬁnaéthyhﬂ}ibbnemhylcz - C$ al kynyl. 49. The
t axane of claim47 erein X5 is -COX,0 and X,0 is phenyl, or X5 is -COOX, o
-and X,0 is t-butyl. ~k ' 50. The taxane of claim4l wherein X3 is
cyel eal kyl . 51. The taxane of claimb50 wherein X5 is -COX,0 and X~0 is
substituted or unsubstituted phenyl, 2-furyl, ®Quryl) 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyXsNipyQ dyl , :
or C2 - C8 alkynyl, or X5 is - ,0Jand X, ¢=3 Spi Rit ed or
unsubstituted C, - Ce alkyl, B3 - CGe alW@n (8 al kynyl. 52. The
t axane of claim50 wherein X5 is -@QBK 0 and\%X yl, or X~ is -COOX o
and X, 0 is t-butyl. 53. The taxane of clainq&l wierwin{X3 is isobutenyl.

2 8J (! | 200G 48 54. The taxane of clai m 53pwder ei:'i s -COX,0 and X, o
is substituted or unsubstituted phenyl, 2-furyl) %C(f)uryl , 2-thienyl,
1 i | o — Lleasl on

Al

3-thi enyl , ~2=pyridyl — 3« pyridyl 4y Ee—gqieyt—C2—C8—atkemnyi ,
or C2 - C8[Mkkynyl, or X5 is -dO&, 0 and X 0 is subgtRtuted or

unsubsti t ufed = Ce al KyT, 5 alkenyl, or CZ2{- Kkynyl . 55. The

t axane of :@(ﬁp@:} wherei n X5 isz'-f 0 and X o is Irh%% Y or X5 is .0
and X fl ibgudeol - 56. The taxamerypf clai m 40 wherlRpCBO- s

al koxyacet - . WWKB
is fungl, {iBe®CO- pyridyl, alkly2-thienylal kenyl . 58. s e _of claimb5y

wherei n X5 = 0 and X, 0 1S tuted or unsuljghi d phenyl ,
2-furyl, 3 F%Q@Z-thi enyl, 3- %@@%}P}M 2-pyridyl) ’-Jl_ﬂjg'@ifgr’L) p/‘.p‘,’.}/i%y!} C
- Ce al kyl | t8docce al kenyl, or]| £dyridge al kynyl) or P&, ,COGCOOX, 0 and X, ¢
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Example 4

Following the processes described in Example 1 and elsewhere herein, the

25 following specific taxanes having structural formula 15 may be prepared, wherein Ry
is hydroxy and R, in each of the series (that is, each of series “A” through “K") is as
previously defined, including wherein R, is R,COO- wherein R,, is a
heterosubstituted methy! moiety lacking a carbon atom which is in the beta position
relative to the carbon atom of which R,, is a substituent. The heterosubstituted
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In the “B” series of compounds, X,, and R,, are as otherwise as defined
herein. Preferably, heterocyclo is preferably substituted or unsubstitued furyi,
thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl, pyridyl,

15  phenyl, or lower alkyl (e.g., tert-butyl), R,, is preferably substituted or unsubstitued
furyl, thienyl, pyridyl, phenyl, or lower élkyl, and R, and R,, each have the beta
stereochemical configuration.

in the “C” series of compounds, X,, and Ry, are as otherwise as defined
herein. Preferably, heterocyclo is preferably substituted or unsubstitued furyl,

20  thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl, pyridyl,
phenyl, or lower alkyl (e.g., tert-butyl), Ry, is preferably substituted or unsubstitued
furyl, thienyl, pyridyl, phenyl, or lower alkyl, and R;, Ry and R,, each have the beta’
stereochemical configuration.

In the “D" and “E” series of compounds, X,, is as otherwise as defined herein.
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stereochemical configuration.

In the “F” series of compounds, X,,, R,, and R, are as otherwise as defined

30  herein. Preferably, hetero'cyclo is preferably substituted or unsubstitued furyl,
thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl, pyridyl,
phenyl, or lower alkyl (e.g., tert-butyl), R,, is preferably substituted or unsubstitued
furyl, thienyl, pyridyl, phenyl, or lower alkyl, and R,, Ry and R,, each have the beta
stereochemical configuration.

35 In the “G” series of compounds, X,, and R,, are as otherwise as defined

herein. Preferably, heterocyclo is preferably substituted or unsubstitued furyl,
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GL "1098(& ()- GL

C6

-CONHX,,

optionally
substituted C,
to C; alkyl

R]aCOO"

C,HsCOO-

R4, COO-

c7

-COOX,4,

optionally
substituted C,
to C, alkenyl

R7aCO O'

CH:COO-

R,,COO-

C8

~COX 4o

optionally
substituted C,
to C, alkenyl

R,,COO-

C,HsCOO0-

Re,COO-

Co

~CONHX,,

optionally
substituted C,
to C; alkenyl

R,,COO-

C4HsCOO-

RQaCOO'

C10

-COOX,,

optionally
substituted C,
to C, alkynyl

R,,COO-

C,H,COO-

R,,COO-

C11

‘COX1°

optionally
"substituted C,
to C, alkynyl

R,,COO-

L

C,H,COO-

R,,COO-

c12

-CONHX,,

optionally
substituted C,
to C; alkynyl

R,,COO-

C,HsCOO-

R,,COO-

D1

-COO0X,,

heterocyclo

R,,COO-

C4HsCOO-

OH

D2

-COX,y

heterocyclo

R,,COO-

C,H,COO-

OH

D3

-CONHX,,

heterocyclo

R,,COO-

C6H5COO'

OH

D4

-COOX,4,

optionally
substituted C,
to C, alkyl

R,,COO-

C,HsCOO-

S et i i i e

OH

D5

-COX,q

optionally
substituted C,
to C, alkyl

R,,COO-

C,HsCOO-

OH

D6

-CONHX,,

optionally
substituted C,
to C, alkyl

R,,COO-

C,HsCOO-

OH

D7

'COOX1°

optionally
substituted C,
to C, alkenyl

R,,COO-

C,HsCOO-

OH

D8

-COX,,

optionally
substituted C,
to C, alkenyl

R7aCOO"

C,HsCOO-

OH

DS

-CONHX,,

optionally

| to C, alkenyl

substituted C.. _

R,,COO-

CGHscOO'

OH
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"1098(& ()-GLl"5W8xCo " "1098(& ()-GL "10%B(& ()-GL "109B(& ()- Gl

"1098(& ()-GLpTFS "1098(& "1098(& ()-GL "1098(& ()-Gl "1098(& ()- Gl
109B(& ()-GlL "1098(& ()-Gl "1098( & ()-Glst*FS "1098(& ()-GL "109B(& ()-Gl
"1098( & ()-GL 3

D10 -COOX,, | optionally R,,CO0O- CH;COO- | OH H
: substituted C,
to C, alkynyl

D11 -COX,o optionally R,,COO- C,H,COO- [ OH H
substituted C,
to C, alkynyl

D12 -CONHX,, | optionally R,,CO0- CH,CO0O- | OH H
. substituted C,
- to Cg alkynyl

E1 -COOX,, | heterocyclo R,,COO- C;H,COO-
5 E2 -COX,o heterocyclo R,,CO0- C.H;COO-
E3 -CONHX,, | heterocyclo R,,COO0- C¢HsCOO-

E4 -COOX,, | optionally R,,COO- CHsCOO-
substituted C,
to C, alkyi

ES -COX,, optionally R,;,COO- C,H;CO0O- | O OH
substituted C,
to C; alkyl

E6 -CONHX,, | optionally R,,COO- CHsCOO- | O OH
substituted C,
to C, alkyl

10 E7 -COOX,, | optionally R,,CO0- C,H,CO0- |O OH
substituted C,
to C, alkenyl

E8 -COX, optionaily R,,COO- C,H,CO0- | O OH
: substituted C,
to C, alkenyl

EO -CONHX,, | optionally R;,COO- CgH;COO- | O OH
substituted C,
to C, alkenyl

E10 -COOX,, | optionally R,,COO0- C,H;COO- | O OH
substituted C,
to C, alkynyl

E11 -COX,o optionally R,,COO0O- C,HsCOO- [ O OH
substituted C,
to C, alkynyl

15 | E12 -CONHX,, | optionally R,,CO0- | CgH,COO- |O OH
'| substituted C,
to C, alkynyl

F1 -COOX,, | heterocyclo R,COO- |R,COO- |R,COO- |H
| F2 | -COX,, | heterocyclo | R,,COO- | R,,COO- | R,COO- |H |

OH
OH
OH
OH

Q00| 0O
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"1098( &) - GL

F3

-CONHX,,

heterocyclo

R,,COO-

R,,COO-

R,,COO-

F4

-COOX,,

optionally
substituted C,
to C; alkyl

R7aCOO’

R,.COO-

R,,COO-

F5

-COX,,

optionally
substituted C,
to C, alkyl

R,,COO-

R,,COO-

R,,COO-

F6

'CONHX10

optionally
substituted C,
to C, alkyl

R,,COO-

RzaCOO'

R,,COO-

-CO0X,,

optionally
substituted C,
to C, alkenyl

R,,COO-

R,,COO-

R,,COO-

F8

-COX,,

optionally
substituted C,
to C, alkenyl

R,,COO-

RZaCOO'

R,,COO-

F9

-CONHX,,

optionally
substituted C,
to C; alkenyl

R,,COO-

R,,COO-

R,,COO-

F10

'COOX“,

optionally
substituted C,
to C, alkynyl

R,,COO-

R,,COO-

R,,COO-

F11

"COX10

optionally
substituted C,
to C, alkynyl

R7acoo‘

R,,COO-

RgaCOO'

10 F12

-CONHX,,

optionally
substituted C,
to C; alkynyl

R,,COO-

R,,COO-

R,,COO-

G1

'COOX1°

heterocyclo

R7aCO O‘.

R,,COO-

OH

G2

-COX,,

heterocyclo

R,,COO-

R,,COO-

OH

G3

-CONHX,,

heterocyclo

R,,COO-

R,,COO-

OH

G4

-COOX,,

optionally
substituted C,
to C, alkyl

R,,COO-

R,,COO-

OH

I|T|xT|X

15 G5

‘Cox1°

optionally
substituted C,
to C, alky!

R,,COO-

R,.COO-

OH

G6

-CONHX,,

optionally
substituted C,
to C; alkyl

R,,COO-

R,,COO-

OH
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"1098(& ()-GL "10%8(& ()- Gl
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G7

-COOX,,

optionally
substituted C,
to C; alkenyl

R7aCOO"

R,,COO-

OH

G8

'COX-'o

optionally
substituted C,
to C, alkenyl

R,,COO-

R,,COO-

OH

G9

~CONHX4,

optionally
substituted C,
to C, alkenyl

R,,COO-

R,,COO-

OH

G10

-COOX,,

optionally
substituted C,
to C, alkynyl

R,,COO-

R,,COO-

OH

G11

"COX1°

optionally
substituted C,
to C, alkynyl

R,,COO-

RZaCOO"

OH

G12

-CONHX,,

optionally
substituted C,
te C, alkynyl

R,,COO-

R,,COO-

OH

H1

'COOX10

heterocyclo

R,,COO-

C,HsCOO-

OH

OH

H2

"COX10

heterocyclo

R7aCOO'

CHsCOO-

OH

OH

H3

-CONHX,,

heterocyclo

R7aCOO‘

CaHsCOO'

OH

OH

H4

-COOX,,

optionally
substituted C,
to C, alky!

R,,COO-

C4HCOO-

OH

OH

HS

‘COX10

optionally
substituted C,
to C, alkyl

R,,COO-

CeHsCOO'

OH

OH

H6

~CONHX4

optionally
substituted C,
to C; alky!

R;,COO-

CeHsCOO-

OH

OH

H7

'COOX1°

optionally
substituted C,
to C; alkenyl

R,,COO-

C,HsCOO-

OH

OH

H8

 -COX,,

optionally
substituted C,
to C; alkenyl

R,,COO-

CoHsCOO-

OH

OH

H9

optionally
substituted C,
to C; alkenyl

R,,COO-

C,HsCOO-

OH

OH

H10

-COOX,,

optionally
substituted C..

R7aCOO'

| to C, alkynyl : J

C,HCOO-

OH

OH
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"1098( & () -Gl ael wj J*F5 "1098(& ()-GL "1098(& ()-GL "1098(& ()- GL

"1098(& ()-GL "1098(& ()- GL5W8xCo "mQLF538 1098( & ()-GL "10%8( & () - Gl

"1098( & () - GLGEWBXCo "8 "1098(& ()-GL "1098(& () - GLZ>F5

"1098( &.() - G1" 5\8xCo " .

H11 -COX, optionally R;.COO- CsH,COO- | OH OH
substituted C,
to C, alkynyl

H12 -CONHX,, | optionally R,,COO- CgH;COO- | OH OH
substituted C,
fo C, alkynyl

11 -COOX,, | heteracyclo R;,COO- R,,CO0-
. 12 -COX,, heterocyclo R;,CO0O- - | R,,CO0-
- -5 13 | -CONHX,q | heterocyclo R;,CO0O- R,.COO-

4 -COOX,, | optionally R,,CO0- R,.CO0-
substituted C,
to C; alky!

15 -COX,, optionally R,,COO- R,.COO- o) OH
substituted C,
to C; alkyl

16 -CONHX,, | optionally R;,COO- R,,COO- O OH
| substituted C, .
to C; alkyl

7 -COOX,, | optionally R;.CO0- | R,,CO0- 0] OH
substituted C,
to C; alkenyl

10 18 -COX,o optionally R,,COO- R,,CO0O- o) OH
substituted C,
to C, alkenyl

19 -CONHX,, | optionally R,,COO- R,,CO0O- o) OH
substituted C,
to C, alkenyl

110 -COOX,, | optionally R,,COO- R,,COO- o) OH
substituted C,
to C, alkynyl

111 -COX,, optionally R,,CO0- R,,CO0- O OH
: substituted C, _
to C, alkyny!

112 -CONHX,, | optionally R,,COO- R,,CO0O- 0 OH
substituted C, .

to C, alkynyl _
15 J1 -COQX,, - | heterocyclo R,,CO0O- R,,CO0- OH OH
J2 -COX,, heterocyclo R,.COO- R,,CO0- OH OH

J3 -CONHX,, | heterocyclo R,COO- |R,COO- |OH OH

OH
OH
OH

oRNoRNOR NS
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"1098(& ()-GlL "10%8(& ()-GL "10%8(& ()- GLpTF5
"1098(& ()-GL "10%(& ()-GL "10%8(& ()- Gl "10%8(& ()- Gl

"1098( &

"1098( & () - Gl

J4

-CO0X4,

optionally
substituted C,
to C; alkyl

R,,COO-

R,,COO-

OH

OH

J5

'COX10 I

optionally
substituted C,
to C, alkyl

R,,COO-

RZBCOO"

OH

OH

J6

-CONHX,4,

optionally
substituted C,
to C, alky!

R,,COO-

Rzacoo‘

-OH

OH

-COOX,,

optionally
substituted C,
to C, alkenyl

R7aCOO-

R,,COO-

OH

OH

‘COX1°

optionally
substituted C,
to C; alkenyl

R7aCOO'

R,,COO-

OH

OH

Jo

-CONHX4,

optionally
substituted C,
to C, alkenyl

R,,COO-

¥

Rzacoo'

OH

OH

J10

-COOX,,

optionally

| substituted C,

to C, alkynyl

R7aCOO'

R,,COO-

OH

OH

J11

-COX4q

optionally
substituted C,
to C, alkynyl

R;,CO0-

R,,COO-

OH

OH

J12

-CONHX,4,

optionally
substituted C,
to C, alkynyl

R,,COO-

R,,COO-

OH

OH

10 K1

-COOX,,

heterocyclo

R7aCOO'

R,,COO-~

R,,COO-

OH

'COX1D

heterocyclo

R,,COO-

R,,COO-

R,,COO-

OH

K3

-CONHX,4

heterocyclo

R,,COO-

R,,COO-

R, COO-

OH

K4

-COOX,,

optionally
substituted C,
to C, alkyl

R7ECOO‘

R,,COO-

RsCOO-

OH

K5

'COX1°

optionally
substituted C,
to C, alkyl

R,,COO-

R,,COO-

R,,COO-

OH

15 K&

-CONHX,,

optionally
substituted C,
to C, alkyl

R,,COO-

RzaCO O"

R,,COO-

OH

K7

-CO0X,,

optionally
substituted C.

l to C, alkenyl ‘

R,,COO-

R,,COO-

R,,COO-

OH
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"1098( & (‘%- "8 "109(& ()- Gl "1098(& () - GL] enpr sV lcRfso1/03600
"1098( & ( o "1098( & ()- Gl "1098(& ()- Gl " 10%8( & CTAs
"109B( & ()-Glv ’>F5 10%3( O%B(&() GlL ' 10%3(&() GlL ' 10%3(&() Gl
"1098(& ()-GL "1098(& ()-GlL "1098(& ()-GLnN. F5 "1098(& ()- Gl "1098(& () - GL
"1098(& ()- Gl "1098(& ()-GL "1098( & () - GUBVBXCo anFS '1098( & () -Gl
"109B(& ()- GG " 10%3(& ()-GL5WBxCo "( "109B(& ()- "1098( & () - GLZ>F5
"1098( & () GLl" 5W8xCo
K8 -COX,, optionally R,,COO0- R,,COO0- Rg,.COO- | OH
substituted C,
to C, alkenyi
K9 -CONHX,, | optionally R,COO- |R,COO- |R,COO- |OH
substituted C,
to C, alkenyl
K10 -COOX,, | optionally R,,CO0O- R,.COO- Ry,CO0O- | OH
substituted C,
_ to C, alkynyl . .
K11 ~COX4q optionally R,,COO- |R,,COO0- [R,,COO- |OH |
' substituted C, i
to C, alkynyl
5 K12 -CONHX,, | optionally R,,COO- |R,COO- |R,COO- {OH
substituted C,
to C, alkynyl
Example 5

In Vitro cytotoxicity measured by the cell colony formation assay

Four hundred cells (HCT116) were plated in 60 mm Petri dishes containing
2.7 mL of medium (modified McCoy's 5a medium cdntaining 10% fetal bovine serum
10  and 100 units/mL peniciliin 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
compounds identified in Example 2 were 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 hat 37 ° C.’
15  Atthe 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 ID50 (the drug concentration producing

20  50% inhibition of colony formation) were determined for each tested compound.
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Compound IN VITRO
ID 50 (nm) HCT116
taxol 2.1
docetaxel 0.6
5544 <1
5474 <1
5555 <1
5999 1 <1
6353 <1
6226 <1
5622 <1
5515 <1,
5445 <1
5600 <1
5616 <1
5835 <1
5811 | <1
5919 <1
6326 <1
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Claims

1. A taxane having the formula;

wherein
R, is acyloxy;
R; is acyloxyacetyloxy;
R, is keto, hydroxy, or acyloxy;
R,o is hydroxy;
R,, is hydrido or hydroxy;
X, is substituted or unsubstituted alkyl, alkenyl, alkynyl phenyl or heterocyclo;
X5 is -COX,q, -COOX,,, or -CONHX,;; :
X,, is hydrocarbyl, substituted hydrocarbyl, or heterocyclo; and
Ac is acetyl.

2. The taxane of claim 1 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, )
2-pyridyl, 3-pyridyl, 4-pyridyl, C, - Cg alkyl, C, - C, alkenyl, or C, - C4 alkynyl.

3. The taxane of claim 1 wherein X; is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C, alkynyl, or X; is -COOX;, and Xy, is
substituted or unsubstituted C, - C; alkyl, C, - C; alkenyl, or C, - C; alkynyl.

4, The taxane of claim 1 wherein X; is -COX,, and X, is phenyl, or X is
'COOX1° and X10 iS t"butyl.

5. The taxane of claim 1 wherein R, is hydrido.

6. The taxane of claim 5 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - C, alkenyl, or C, - C; alkynyl.
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7. The taxane of claim 5 wherein X, is -COX,, and X, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - Cq alkyl, C, - Cg alkenyl, or C, - Cy alkynyl or Xs is -COOX,, and X, is
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C, - Cg alkynyl.

_ i '_8. The taxane of claim 5 wherein X; is -COX,, and X,, is phenyl, or X; is
- .. -COOX,yand X, is t-butyl. ' |

9. The taxane of claim 5 wherein X is phenyl.
10. The taxane of claim 1 wherein R, is benzoyloxy.

11.  Thetaxane of claim 10 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C, - Cg alkyl, C, - G4 alkenyl, or C, - Cg alkynyl.

12.  The taxane of claim 10 wherein X is -COX,, and Xy, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - C; alkenyl, or C, - Cg alkynyl or X; is -COOX,, and X, is
substituted or unsubstituted C, - C, alkyl, C, - C4 alkenyl, or C, - G, alkynyl.

13.  The taxane of claim 10 wherein X, is -COX,, and X,q is phenyl, or Xs
is ~-COOX,, and X,q is t-butyl.

14.  The taxane of claim 10 wherein X; is phenyl.
15.  The taxane of claim 1 wherein R, is hydrido and R, is keto.

16.  Thetaxane of claim 15 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridy!, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - Cy alkenyl, or C, - Gy alkynyl.

17.  The taxane of claim 15 wherein X is -COX, and X, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - C, alkenyl, or C, - Cg alkynyl or X; is -CO0OX,, and X is
substituted or unsubstituted C, - C; alkyl, C, - C; alkenyl, or C, - Cg alkynyl.
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-2rV: 853#1098#1034 & (The #3teHE S )il 1 dtierBik R {s)be% 5%\§n6)R -igkelR% & () -
- 25WBH KV #r R2853#10% & () - - 23#10% & () - - 23#109%

#-3#10% & () - - 23#10% & () - - 21 - 853#10% & () - - 25V8H KV -
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24. Thetaxane of claim 20 wherein X; is phenyl, and X, is -COX,, wherein
X0 is phenyl, or X, is -COOX,, wherein X,, is t-butyl.

25.  The taxane of claim 1 wherein R, is hydrido and R, is benzoyloxy.

26. Thetaxane of claim 25 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C, - Cg alkyl, C, - C;4 alkenyl, or C, - C, alkynyl.

27.  The taxane of claim 25 wherein X; is -COX,, and X, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C4 alkyl, C, - C4 alkenyl, or C, - C, alkynyl or X, is -COOX,, and X, is
substituted or unsubstituted C, - G, alkyl, C, - C; alkenyl, or C, - C; alkynyl.

28. The taxane of claim 25 wherein X, is -COX,, and X, is phenyl, or X,
is -COOX,, and X,, is t-butyl.
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20. Thetaxane of claim 25 wherein X, is phenyi, and X; is -COX,, wherein
X0 is phenyl, or Xy is -COOX,, wherein X,, is t-butyl.

30. The taxane of claim 1 wherein R,, is hydrido, R, is keto, and R, is
benzoyloxy. |

31. Thetaxaneof claim 30 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C, - G, alkyl, C, - C4 alkenyl, or.C, - C, alkynyl. '

32. The taxane of claim 30 wherein X; is -COX,, and X, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - C; alkenyl, or C, - C, alkynyt or X; is -COOX,, and Xy is
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyi, or C, - C; alkynyl.

33. The taxane of claim 30 wherein X; is -COX,, and X, is phenyl, or X;
is -COOX,, and X, is t-butyl.

34. Thetaxane of claim 30 wherein X, is phenyl, and X is -COX,, wherein
X,o is phenyl, or Xg is -COOX,, wherein X,, is t-butyl.

35. The taxane of claim 30 wherein X;'is -COOX;, and X, is t-butyl.

36. Thetaxaneofclaim35 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, cycloalkyl, alkenyl, or phenyl. :

37. The taxane of claim 35 wherein X; is furyl or thienyl.

38. The taxane of claim 35 wherein X; is cycloalkyt.

39. The taxane of claim 1 wherein Ry is R72COO- and Ry, is a
heterosubstituted methy! group wherein the heteroatom may be substituted to
form an acyloxy.
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55. The taxane of claim53 wherein X; is -COX,, and Xy, is phenyl, or Xs
iS 'COOX1° and X10 iS t—but}'l. .

56. The taxane of claim 40 wherein R7' is alkoxyacetyloxy or
acyloxyacetyloxy.

57. The taxane of claim 56 wherein Xj is furyl, thienyl, pyridyl, alkyl,
or alkenyl.

58. The taxane of claim 57 wherein X; is -COX,, and X,, is substituted or

unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-

- pyridyl, C, - C4 alkyl, C, - C; alkenyl, orbC2 - C, alkynyl, or X; is -COOX,, and Xy, is
substituted or unsubstituted C, - C, alkyl, C, -~ C; alkenyl, or C, - C, alkynyl.

59. The taxane of claim57 wherein X, is -COX,, and X,, is phenyl, or Xg
iS 'COOX1O and X1o iS t-bUtYL

60. The taxane of claim 56 wherein X, is cycloalkyl. )
61, The taxane of claim 60 wherein X is -COX;o and Xyq is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-

pyridyl, C, - C, alkyl, C, - C; alkenyl, or C, - C; alkynyl, or X; is -COOX,, and X, is
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C, - C, alkynyl.

62. The taxane of claim 60 wherein X, is -COX,, and X, is phenyl, or X;
iS 'COOX10 and X10 iS t-bUty‘.

63. The taxane of claim 56 wherein X; is furyl or thieny!.
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substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C, - Cg alkynyl.

65. The taxane of claim 63 wherein X; is ~COX,, and X, is phenyl, or X,
is -COOX,, and X,, is t-butyl.

h 66. The taxane of claim 40 wherein X, is furyl or thienyl, and X is -COX,,
wherein X, is phenyl, or X; is -COOX,, wherein X, is t-butyl.

67. The taxane of claim 40 wherein X, is substituted or unsubstituted furyl,
and X, is -COX,, wherein X,, Is phenyl, or X; is -COOX,, wherein X,, is t-butyl.

68. The taxane of claim 40 wherein X, is substituted or unsubstituted
thienyl, and X; is -COX,, wherein X,, is phenyl, or X; is -COOX,, wherein X, is t-
butyl.

69.  The taxane of claim 40 wherein X, is isobutenyl, and X; is -COX;, and
X,0 is phenyl, or X is -COOX,, and X,, is t-butyl.

70.  The taxane of claim 40 wherein X, is alkyl, and X5 is -COX,o and X,y is
phenyl, or X, is -COOX,, and X,, is t-butyl.

71. The taxane of claim 40 wherein X5 is furyl or thienyl, Xs is
-COOX1p and Xyg is t-butyl.

72. The taxane of claim 40 wherein X, is isobutenyl or cycloalkyl, X; is
-COO0X,, and Xy, is t-butyl.

73.- A composition for oral administration comprising the taxane of claim 1
and at least one pharmaceutically acceptable carrier.

74.  The composition of claim 73 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - C, alkenyl, C, - C, alkynyl,
phenyl or substituted phenyl.
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substltuted or unsubstntuted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, C, - C, alkyl, C, - C; alkenyl, or C, - C4 alkynyl, or X is -COOX,,
and X, is substituted or unsubstituted C, - C; alkyl, C, - C; alkenyl, or C, - C, alkynyl.

. 76. The composition of clalm 74 wherein X; is -COX“, and X10 is phenyl, or
- X5 is -COOX,, and X,, is t-butyl. - :
. )
77.  The composition of claim 74 wherein X, is substituted or unsubstituted
furyl or thienyl, and X; is -COX,, wherein X,, is phenyl, or X is -COOX,, and X,, is
t-butyl.

78.  Acomposition fororal administration comprising the taxane of claim40
and at least one pharmaceuticaily acceptable carrier.

79.  Acomposition for oral administration comprising the taxane of claim47
and at least one pharmaceutically acceptable carrier.

80. The use of a therapeutically effective amount of a
pharmaceutical composition comprising the taxane of claim 1 and at least one i
pharmaceutically acceptable carrier for the preparation of a medicament for )
inhibiting tumor growth. -

81. The use of claim 80 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C4-Cg alkyl, Co-Cg alkenyl, C2-Cg alkynyl,
phenyl or substituted phenyl.

82. The use of claim 81 wherein Xs is -COX4p and Xy is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-
pyridyl, 4-pyridyl, C4-Cs alkyl, C>-Cgs alkenyl, or C,-Cg alkynyl, or Xs is
-COOX40 and Xyq is substituted or unsubstituted C4-Csg alkyl, Co-Cg alkenyl, or
C.-Csg alkynyl.

83. The use of claim 81 wherein X5 is -COX1o and Xy is phenyl, or
Xs is -COOX40 and Xqq is t-butyl.
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85. The wuse of a therapeutically effective amount of a
pharmaceutical composition comprising the taxane of claim 40 and at least
one pharmaceutically acceptable carrier for the preparation of a medicament
for inhibiting tumor growth.

86. The use of a therapeutically effective amount of a
pharmaceutical composition comprising the taxane of claim 47 and at least
one pharmaceutically acceptable carrier for the preparation of a medicament
for inhibiting tumor growth.
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