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BACKGROUND OF THE | NVENTI ON The present invention is directed to fdvell 700

t axanes whi ch have exceptional utility as antitunor agents. 5 The taxane
famly nes, of which baccatin Ill and taxol are as been
t he subjw cél?ggpﬁconsi derable interest in both the biologi ggﬁ@i’ﬁgﬁﬁéﬁem cal
arts. Taxol itself is enployed as a cancer chenot herapeutic agent and
possesses a broad range of tunor-inhibiting activity. Taxol has a 2° R 3'S
configuration and the followi ng structura fornula: CeL5~ 0 OH AcO 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
follow ng structural fornmula: tBuOCONH O C6H6 O OHOHH HO tz O BZ(5
Aco Al though taxol and dogeteeRSTER SUBSTITUTER TAXANES:uti c agents, there
are limtations on their effectiveness, including limted efficacy agai nst
certain_ types of cancers and toxicity to subjects when adm ni stered at
vari ous doses. Accordingl. a need_remai ns for additional chenotherapeutic
agents wi t IBAOKGR THEAINVENFIONsS toxicity. 09 JUL200 WO 01/ 57032
PCT/ USQ 1 03623 2rsd Mgt iivehition! iSUiRiEi e VYl tiimeshiiehhave diveptionakent

i nvention,. there > 1S the provision of taxanes which conpare favorably
to taxol andilifibaseafiimof agentsspect to efficacy as anti tunor agents and

with respect to +RXiSidne fanilydsmersénes! beamidrbacesindiirambtaxel are est er

substituent other than fornate, '%%Ft ﬁt e and heterosupstit ttﬁ}g I@ﬁg@‘ Sn&t

C-10, a hydnempessaas beenihe slbjest ahernsiderable Kyteressin Lo ie RidRple:
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 foliowing structural formula:

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
CeHs™

15

Although taxol and docetaxel are useful chemotherapeutic agents, there
are limitations on 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

20 improved efficacy and less toxicity.



Briefly, therefore, the present invention is directed to the taganey 20
conposition, per se, to pharmaceutical conpositions conprising the taxane
and a pharnaceutlcally acceptable carrier, and to nethods of

adni ni st MR PEN320 ot her objects and features of this i nva$iESOMEI be in
part apparent and in part pointed out hereinafter. DETAILED DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS I n one enbodi nent of the present invention, the

t axanes of the present invention correspggd to structure (1): R R14 HO R2
0 OAc 15 (1) wherein R2 is acyloxy; is hydroxy; R is keto,

hydroxy, or acyloxy; 20 Rois R OO000 RO is-hydrocarbyl, substituted
hydrocarbyl, or heterocyclo wherein said hydrocarbyl or substituted

hydr ocar byl the al pha and beta positions relative
to the carb@ W%tituent; R4 is hydrido or hydroxy; 25 .

X. is substitut e@mmgrtﬁéleeétywm@bi@@ent aepitish, tHirsiony) is tﬁéWlSl@h of
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of the presepy 8l 0dP herdingfider enbodi nents Rs may have the al pha or
bet a stereoche N‘ft conflguratafton preferably the beta stereochem cal

configuration, and may be, for exanple, a- or
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

in one embodiment of the present invention, the taxanes of the present
invention correspond to structure (1):

XsNH O
X3~ I On
OH
Ri4 HO
15 ' | (1)
wherein

R, is acyloxy;

R; is hydroxy;

R is keto, hydroxy, or acyloxy;
20 Ry is R;.CO0-;

Ryqa is hydrocarbyl, substituted hydrocarbyl, or heterocycio wherein said
hydrocarbyl or substituted hydrocarbyl contains carbon atoms in the alpha and
beta positions relative to the carbon of which R, is a substituent;

R, is hydrido or hydroxy;

25 X, is substituted or unsubstituted alkyl, alkenyl, alkynyt, phenyl or
heterocyclo, wherein alkyl comprises at least two carbon atoms;

X, is -COX,,, -COOX,,, or -CONHX,p;

X,q is hydrocarbyi, substituted hydrocarbyl, or heterocyclo;



R-hydroxy or a- or 3-acyloxy. For exanple, when RO is acyloxy, it maLy Ee an
ester 15 (ROaC(O)0-), a carbamate (R9aR9bNC(0O) 0-), a carbonate 09 2004
(ROaCC(O O ), or a thiocarbamate (R9aSC(O) O ) wherein R9s and ROb are

I ndepen drogen, hydrocarbyl, substituted hydrocg
heterocw@%f’wm I's an ester (R9aC(O)O) R9a is subst |étglz‘tjse ft}%ﬁrzs
unsubstituted al kyl, substituted or unsubstituted al kenyl, substituted or
unsubstituted aryl or substituted or unsubstituted het er oar omatic. 20 Still
more preferably, RO is an ester (R9aC(0)03), wherein ROa is substituted or
unsubstituted phenyl, substituted or unsubstituted furyl, substituted or
unsubstituted thienyl, or substituted or unsubstituted pyridyl. In one
enbodiment R9 is (R9aC(O) O ) wherein R9a is nethyl, ethyl, propyl
(straight, bran & ic), butyl (straight, branched or cyclic),
pentyl, (strai gﬁbgbé)éfm éﬁaor cyclic), or 25 hexyl (straight, branched or
cyclic). In anotRyeRgeabd(R@mdepRBdestly haae(d@ alpha anbela sterenchesnical

substi t ut e%ﬁﬁép subst ituted ethyl, substituted propyl (straight,
branched or substltut ed butylwgtra t, branched or cyclic),

subst i t ut ed pednmerembndlrgmt Raisad Q). a 6aroAmate; t ut ed hexyl
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fromthe g al kox al .k ynoxy,
aryl oxy, &rein Rarand éf%@dﬁﬁfw en‘béh 8¥§mcﬁmﬁ05%ﬂ8 ani do,
thi g' ket t gl or Réfefécydis! mawref@ﬁre@temaodmwt Ry s ah@stéquQﬁ(O)O-
con a|n|ng Letle

substi t ut eds Werﬂﬂs‘ﬁhlslg ?%t%ég‘%glﬁﬁ:’mﬁ%mﬁn?@ﬁ g%e%rgﬁgﬁ'g&élﬁ%l i (1)

cyclic), susbesferg RBQO(O )OL Y MHereind?, s substitntsd gt unsubstituted; pHeny), furyl,

Dt iyl S g e ons BRIV Ry, ReE1hoH Bty

JuL200l. WO 01/ 5V\iNie ROE/Keteir 036 2enbiodiment of thespresent inventionsinbathet ut ed C2

pentynyl . oF ”a"-%% v HRETHE el BF b ifttkAmiet Siiratictl 1)

substi t ut edpwfemtndwthﬂ betats&drdmehenmlcnmﬁguraiMh angd rmay ;ale, fqrtﬁ)@n}nle @T or
pyridyl. Th S 1
Py v SESRRSH SUGTDE ST, P SR when 3R o, ey Bei st
hydr oc?ﬂﬁyl (Rda@(@)oﬂr afcarbandatenffR MG (0)Rth a earbongte (RuP&i( 9@-) BF &nc Eeg
or cyclic p | I d%hﬂ th d e
or cyclic pen :?é%rbaﬁﬁtg (QPFF’C(Q%WH%%‘R Rgééﬁfj R Egé;(?depgﬂ; arﬁ,Sﬂ I% eeij?hed
propenyl , i bybacaryl, substifites hydroearbyl of EtRrRaYRID.  If Esls B ESTE! (
gﬂggt Lt gg% ig%éeub &l Ldr%ﬁb@ﬂjﬂﬁdaﬁk% rsabgﬁtltjgascf??uﬁmtmntgaglwu c),
substi tuted SF’G#“}‘WQA{ 0"59%%'&?&@4 Ea ﬁ%’g?é i%h ul"ﬁ’H%@Hﬁqs ﬁﬁ%ﬁ%}ﬂ'ﬂqb& are
s FL%Z )e(;-ko ; :sworh&@ e@éwabryo R i§ bhr%ettg(fj F%gcgm-qun?gam Ryxis, swbdhmltte?gr
ani no, ani db‘nspégiﬂ;me‘iéﬁﬁ‘ém% ﬁ@ﬁqéﬁn d %&'ﬁ#i’aﬁﬁ"%#ﬁw ﬁ@%ﬁﬂﬁd Olgut not
phosphor ous uﬁgnbgmtméwmmmt bresubstituted orpirsubstituted: byndyluénmemmbm:lment
0% 6o e LI e el et O (s, e 11 o
subst i t ut ed cytiicipbutyd (straiglet) bremchedsoreydic); peatyls (stiaight, brasic edrqr,q:gchc) or
25 hexyl (straight, branched or cyclic). In another embodiment Ry is (Rg,C(O)O-)
wherein Ry, is substituted methyt, substituted ethyl, substituted propyl (straight,
branched or cyclic), substituted butyl (straight, branched or cyclic), substituted
pentyl, (straight, branched or cyclic), or substituted hexyl (straight, branched or
cyclic) wherein the substituent(s) is/are selected from the group consisting of
30 heterocyclo, alkoxy, alkenoxy, alkynoxy, aryloxy, hydroxy, protected hydroxy,
keto, acyloxy, nitro, amino, amido, thiol, ketal, acetal, ester and ether moieties,
but not phosphorous containing moieties.
In one embodiment, R, is R;,.CO0- wherein R, is (i) substituted or
unsubstituted C, to C, alkyl (straight, branched or cyclic), such as ethyl, pro?yl.
35 butyl, pentyl, or hexyt; (i) substituted or unsubstituted C, to C, alkenyl (straight,
branched or cyclic), such as ethenyl, propenyl, butenyl, pentenyl or hexenyl,




atonms, and substituted or unsubstituted phenyl. Exenplary preferrged 8200
substituents I ncl ude substituted or unsubstituted ethyl, propyl, butyl,
cyclopro ycl obutyl, cycl ohexyl, isobutenyl, furyl and
pyridyl . 01{ g?y X5 substituents include - COX10, COOXlOP(t(:)-irS}bQg

wherein XlO I's substituted or unsubstituted al kyl, al kenyl, phenyl or

het eroaromatic. Exenplary preferred X5 substituents include - COX, p,
-COOX10 or -CONHX,a wherein X10 is (i) sulgstituted or unsubstituted C, to
C. al kyl such as substituted or 25 unsubstituted nethyl, ethyl, propyl
(straight, branched or cyclic), butyl (straight, branched or cyclic),
pentyl (straight, branched or cyclic), or hexyl (straight, branched or

ot 1y COSRAARA B ARG L Ll i o

eyelic), bbﬂ"m‘" Pmmybmuww'aﬂ@mv or by (vahs@md(mmgaumted
b hed
substi tut ed 'GF or nsu .S?ESE‘S‘%“*““%%ﬁé“‘?"%‘y’nhﬁéf’dl?iﬁﬁ%&eéu (7 ot flionh or

unsubst i t ut RiTidvhy hhe, subsisiants may behydro ermiemm(omtanm
or brancfsd)summmhdéﬁﬁﬂé! aaéwﬂér@hamﬁwlr)sut%t B8 B gt or
b hed % m%ﬂ ié 8% d
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wherein the brapghet lm-rdyeﬁd bus/ agtfangm mmg‘dm)&dne wnwlpsﬁaigﬁt Sl:traﬁ@hezf or

e s R R S ke Sl RUC B s SHC e Spether
ani no, am doembbdirment®,g] is sibstittited ethyérsubistituted ropyli(straies, brhnt:héd)br
prosohor 4 KL i R BN e G0 .
(2): X5NH 0 3Gbstiuied furylid® substibsd thieayl whereirethe Ribstitudnyt{s)dsiare sélectdds
et er ooyl o, oM raPyFdYigtnat ctBldcy oy Sy kel WlmShl KOs <
- COX10, - COOnydroxyy pratenied lydrexy Keto, acylowy mduaraminp, amido; thiol cetal, acetal
R eyt - B SRS Bt b S 0S Biing eIy o5,
hydr ocar Bél cont aFXemplanok; ﬁﬂMUEWStlﬂ@lude ﬁﬁbsﬁﬁﬂéﬁgor unsubstituted C, to C,
alkyl, substituted or unsubstituted C, to C4 alkenyl, substituted or unsubstituted C,
to C, alkynyl, substituted or unsubstituted heteroaromatics containing 5 or 6 ring
atoms, and substituted or unsubstituted phenyl. Exemplary preferred X,
substituents include substituted or unsubstituted ethyl, propyl, butyl, cyclopropyi,
20 cyclobutyl, cycloheiéyl. isobutenyl, furyl, thienyl, and pyridyi.
Exemplary X; substituents include -COX,,, -COOX,, or -CONHX,, wherein
X, is substituted or unsubstituted alkyl, alkenyl, phenyt or heterocaromatic.
Exemplary preferred X, substituents include -COX,,, -COOX,, or -CONHX,
wherein X,q is (i) substituted or unsubstituted C, to C, alkyl such as substituted or
25 unsubstituted methyl, ethyl, propyl (straight, branched or cyclic), butyl (straight,
branched or cyclic), pentyl (straight, branched or cyclic), or hexyl (straight,
branched or cyclic); (ii) substituted or unsubstituted C, to C, alkenyl such as
- substituted or unsubstituted ethenyl, propenyl (straight, branched or cyclic),
butenyl (straight, branched or cydlic), pentenyl (straight, branched or cyclic) or
30 hexenyl (straight, branched or cyclic); (iii) substituted or unsubstituted C, to C,
alkynyl such as substituted or unsubstituted ethynyl, propynyl (straight or
branched), butynyl (straight or branched), pentynyl (straight or branched), or
hexynyl (straight or branched); (iv) substituted or unsubstituted phenyl, or
(v) substituted or unsubstituted heteroaromatic such as furyl, thienyl, or pyridyl,
35 wherein the substituent(s) is/are selected from the group consisting of
heterocyclo, alkoxy, alkenoxy, atkynoxy, aryloxy, hydroxy, protected hydroxy,




15 beta positions relative to the carbon of which Rl0a is a substjg ygni Bz
I s benzoyl; and Ac is acetyl. For exanple, in this preferred enbodinent in
whi ch the taxane corresponds to structure (2), Rl0a may be substituted or
unsubst iwglogdr@t hyl , propyl or butyl, nore 20 preferabl ypenusos/sated or
unsubstituted ethyl or propyl, still nore preferably substituted or
unsubstituted ethyl, and still nore preferably unsubstituted ethyl. Wile
RSO is selected fromanong these, in one enbodinment X. is selected from
substituted or unsubstituted al kyl, al ken®l, phenyl or heterocyclo, nore
preferably substituted or unsubstituted al kenyl, phenyl or heterocyclo,
still nore preferably 25 substituted or unsubstituted phenyl or
heterocyclo, and still nore preferably heterocyclo such as furyl, thienyl

or pyridyl .kethi heylBky nirodapsingiramige| tidle Hefal cacetalyestertaras ether maieties,

enbodi nent X5 | el ect ed fro erein X, Qis phenyl, aI kyl or
heterocycl éJ QFHH 90?) ﬁ"‘%"ﬁ natlvely while R1,'" and X are

sel ected from animgné¢ eeastndiment obthenpred errbmweﬁﬁom,stheeﬂaxaneslofthmpresm 009

JUL 2004 wherein X10 is phenyl, al kyl or

het er ocycl o V%fl‘zg%gé’ﬁggﬁﬁl@?éﬁg%@é(& X5 1is -C00X o wher ei n X,0is

al kyl, preferably t-butyl. Among the nore preferred enbodinents,
therefore are taxanes correspondi ng to structpure 2 in which (i) X5 is
-COOX, a wherein X10 is tert- X5 is OM erei n X,a is phenyl,
(it) X3 is 5 substituted or subgltut eg G , al kenyl, phenyl or
het er ocycl o, nore prefera - futed I sobut enyl
phenyl, furyl, thienyl, or r| da rably unsubstituted

I sobutenyl, furyl, thienyl or ijl an ¢ i s unsubstituted ethyl
or propyl, nore preferably et hyI Armng th@ peef exgeq enbodi nent s,
therefore, are taxanes corresponding 10 tB&®r, eQ or 2 V\/nerel n RLO is
R, O COO wherein RL is ethyl. In this enbodinent, X3 is preferably

cycl oal kgl , isobut enyI , or heterocyclo, nmore preferably heterocycl®) still
nor e prefer%g fury thienyl or pyridyl; and X5 is preferably benzoyl,
al koxycar bo heterocyclocarbonyl nore preferably benzoyl,

t - but oxycar bonyl Rx,nsthyalrmty;xycar bonyl. In one alternative of this 15
enbodi ment, X3 i eé%g Q; X5 is benzoyl, al koxycarbonyl, or

het er ocycl ocar boiﬁﬂ ‘eferably benzoyl, t-butoxycar bonyl or t-

anyl oxycar bonyl )égmlﬂubsbtuéeqboeﬂesaﬁ%dt&lk}dx?&@ﬁﬁb mykofiheterssyelo) |

is keto n l%%%{ /e of this enbodi ment , X3

I s het er1£y&%réldélkpv%ﬁ‘ﬁﬂﬁgt écar bonyé} l;ﬁor het er ocycl ocar bonyl ,

nmore preferably l:?é-plscrﬂoxfo, @J%@)ch {o» At - any| oxycar bonyl , sti |

nore preferably t ﬁyaf&%W%U g)amby] oR?netéro’é?él@ and Rois
alternative o

hydri do. In anot he odi ne i s heteroc cIo X5
dmcati or hetesoSysiR MBeRIh P

i s benzoyl, al ko@ma.
benzoyl, t- 5&§ﬂiypéf‘¥ubéli’cufed r@&/rb Esritdins cirbbh atome intisé armnhl and -
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al koxycar bonyl , 0Bz is benzoyl; and
Ac is acetyl.
For example, in this preferred embodiment in which the taxane corresponds to
structure (2), R,,, may be substituted or unsubstituted ethyl, propyl or buty!, more
20 preferably substituted or unsubstituted ethyl or propyl, still more preferably
substituted or unsubstituted ethyl, and still more preferably unsubstituted ethyl.
While R,,, is selected from among these, in one embodiment X; is selected from
substituted or unsubstituted alkyl, alkenyl, phenyl or heterocyclo, more preferably
substituted or unsubstituted alkenyl, phenyl or heterocyclo, still more preferably
25 substituted or unsubstituted phenyl or heterocyclo, and still more preferably
heterocyclo such as furyl, thieny! or pyridyl. While R, and X, are selected from
among these, in one embodiment X, is selected from -COX,, wherein X,, is
phenyl, alky! or heterocyclo, more preferably phenyl. Altematively, while R, and
X, are selected from among these, in one embodiment X; is selected from -COXyg




het erocycl ocarbonyl, nore preferably benzoyl, t-butoxycarbonyl or

anyl oxycarbonyl, still nore preferably t-butoxycarbonyl; R2 is Hb%ﬁﬂ& mhF@
is hydrwgyossm3RRl4 is hydroxy. In another alternative of pdr/es@nizemdi nent
X3 is heterocyclo; X5 is benzoyl, al koxycarbonyl, or heterocycl ocarbonyl,
nore 30 preferably benzoyl, t-butoxycarbonyl or t-anyloxycarbonyl, stil
nore preferably t- butoxycarbonyl R2 is benzoyl, RO is hydroxy and R 4 is
hydrido. In another alternative of this eﬁbodlnent X. is heterocyclo; X
i s benzoyl, al koxycarbonyl, or heterocycl ocarbonyl, nore preferably
benzoyl, t-butoxycarbonyl or t- amyl oxycarbonyl, stiII nore preferably

t - but oxycarbonyl; R2 is benzoyl, R9 is 35 acyloxy and R14 is hydroxy. In
anot her al tevhm‘emlxﬁifs phenyl, aittyd dr ineterocyEo] moré prefecalylyipivenyh arsienzoyl ,

bt Uson) 0365P 9N MRRRIR G ISRy BrteraliP Bt atnond 1o ford Breliel ooy
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correspondi ng to® 10 st ucture
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al koxycar bonbetereeyclacarbosyl amerenratarably bﬂmzey o @ﬂ@a&mrw ez oyl |
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anot her al t ebeakbyie RYfis kbtcﬁamrﬂqpisﬂwdndoXCin iamotiedrealtempative of tiis embodimend, ,
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25 altematlve of this embodiment, X, is heterocyclo; X; is benzoyl, alkoxycarbonyl, or
heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbonyl or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, Ry is
hydroxy and R, is hydroxy. In ancther altemnative of this embodiment, X; is
heterocyclo; X, is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more

30 preferably benzoyl, t-butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-
butoxycarbonyl; R, is benzoyl, R, is hydroxy and R,, is hydrido. In another
alternative of this embodiment, X, is heterocyclo; X; is benzoyl, atkoxycarbonyl, or
heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbonyl or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, Ry is

35 acyloxy and R1; is hydroxy. In another alternative of this embodiment, X, is
heterocyclo; X, is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more



30 heterocycl ocarbonyl, nore preferably benzoyl, t-butoxycarbonyh o] tmm
anyl oxycar bonyl, still nore preferably t-butoxycarbonyl; R2 is b ﬁzﬁ&l R9
is hydroxy and R14 is hydrido. In another alternative of this enbodi nent,
X3 is NeQeVSWIZI o; X5 is benzoyl, al koxycarbonyl, or hetRGIEESEI86%H bony|
nore preferably benzoyl, t-butoxycarbonyl or t-anyloxycarbonyl, still nore
preferably t 35 butoxycarbonyl; R2 is benzoyl, RO is acyloxy and R 4 is
hydroxy. In another alternative of this gnbodinment, X3 is heterocyclo; X5
i s benzoyl, al koxycarbonyl, or 0 9 J UL 2004 WD 01/57032 PCTI USO1/ 03623 8
het erocycl ocarbonyl, nore preferably benzoyl, t-butoxycarbonyl or t-

anyl oxycarbonyl, still nore preferably t-butoxycarbonyl; R2 is benzoyl, R9
is acyloxy and R14 is hydrido. In each of the alternatives of thjs

enmbodi ment puefgrablythenzoy rtebtﬁasycarbgeylmréﬁnylﬂw%omle S%qucme*m@yﬁhe
bet a St@fe%ﬁiﬁﬁé&aﬁoﬁ |waéseh§§g0§gnﬁc Rpdidd1aeeadteofiheha
onf | an ati e

st er eocheni ca

conf i gur at i dtermatives 851@'31&3‘%“6@%‘3%355 é?&%@ﬁi‘%gﬁ@&ig 3 &aﬁ’\ga&mﬁnw
may have thgadiehave His s@@me*@éhenqeﬁlfmg@tam Wy drid R, @mag Seadma}m
stereochem cal confi Hratl axa Eﬁ\ gheﬂgfn r al forn%ﬁ Lo fTBY be
obt ai ned® byalphé ?r'i%’g Sf"'%? gprq have, FIERe t axane
tetracycli coonfiurationwhile Ry has thetbelta Btereachmnmabeonﬂ tioh or Ryrmay have
?SFFS“.”ﬂSHQﬁVeLﬁ&ea Sresherics] GageRien \&ﬁﬁ‘&oe@é%&el$'gh%ﬁ§$*’%%ﬂﬁ9ﬂ3‘é? oxy
protecting gommpﬂauahe 13 Iactan1has the followng structural formula (3):
ire as previ ousl (VIR APREY e elehdl BEbOTHeRs drB thkAlfeE B pBIIAG AT ).
OP7 HO1Bz Oétraciie 108 2whendn Ns@us)&{qos@m WIS Bi4,08 67aP\. WmEiSin Mis a
or evi ousl y BOduReRt X ds Prery s by RloalSE | 5‘“{}8??‘“ E@”%%@%‘E@%f e 111
(or a derivsatuthas p-nﬁmre)"lybprMQ;@py @, m@m Rblyh qr@cm ) sl,»p{'}1 My |
Feabuan WACEMENY. Wergler rEliIe 4 Kstuaon ntyp o) puonor
i nventi on, theierocyslorardasylmeredRsferablygenzoyi, t-butoxyca onyl or :
15 amyloxycarbonyl. In one altemative of this embodiment, X, is heterocyclo; X; is
benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more preferably benzoyl, t-
butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-butoxycarbony!; R, is
benzoyl, R, is keto and R,, is hydrido. In another alternative of this embodiment,
X, is heterocyclo; X is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more
20 preferably benzoyl, t-butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-
butoxycarbonyl; R, is benzoyl, R, is keto and R, is hydrido. In another alternative
of this embodiment, X, is heterocyclo; X is benzoyl, alkoxycarbonyl, or
heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbonyl or -
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, Ry is keto
25 and R,, is hydroxy. In another alternative of this embodiment, X, is heterocyclo;
X, is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more preferably benzowl, t-
butoxycarbonyl or t-amyloxycarbonyl, stili more preferably t-butoxycarbonyl; R, is
benzoyl, R, is hydroxy and R, is hydroxy. In another alternative of this
embodiment, X, is heterocyclo; X; is benzoyi, alkoxycarbonyl, or
30 heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbonyl or -
amyloxycarbonyl, stili more preferably t-butoxycarbonyl; R, is benzoyl, Ry is
hydroxy and R,, is hydrido. In another alternative of this embodiment, X, is
heterocyclo; X, is benzoyl, atkoxycarbonyl, or heterocyciocarbonyl, more
preferably benzoyl, t-butoxycarbonyl or t-amyloxycarbonyl, still more preferably 1-
35 butoxycarbonyl; R, is benzoyl, R, is acyloxy and R,, is hydroxy. In another
alternative of this embodiment, X, is heterocyclo; X; is benzoyl, alkoxycarbonyl, or



deacetyl baccatin Il is selectively protected with a silyl group ga
descri bed, for exanple, by Denis, et, al. (J. Am Chem Soc. ~M~C¥UU‘
5917). | rnw@amsraz, the silylating agents nay be used eithecmjsonmm in
conbination with a catalytic 10 amount of a base such as an al kali netal
base. Alternatively, the C(10) hydroxyl group of a taxane can be
selectively acylated in the absence of a base, as described, for exanple
in Holton et al., PCT Patent Application Y0 99/ 09021. Acyl ating agents
whi ch may be used for the selective acylation of the C(10) hydroxyl group
of a taxane include substituted or 15 unsubstituted al kyl or aryl
anhydrides. Wiile the acylation of the C(10) hydroxy group of the taxane
wi | I proceedheleregycierarbanyl, mare nreferablmbwyhﬁ-rhugomnbsnylldrt- has been

di dth
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als deacrS i bgdtcomtigdn’atngn \gﬁuz oi"shéérﬁe Qﬁhéﬁter&@cher’@uc&%oﬁﬁ@@hoﬁ' ngston et

al ., at en axanes, havi ng acy| ox ro
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14- hydr oxy- 1@t et ¢ay Hbaciibed mdre Ifull;Phddalm%J SdPatdm 5p4&6)83¢), rfdlovaﬂﬁby

resolution o r| knomn

For _exanpl e, Femavait RRY BisteOha GRS InbdafBREhe: ire fiolind

Pat ent No. 5sn30umabkmmukaﬁﬁ resul ting enatlonerlc m xtures of 13- Iactans
may be resol ved by a stereosel ective hydrolysis using a 35 |ipase or enzyne
as described, for exanple, in Patel, U 'S. Patent No. 5,879,929 Patel U S
Patent No. 5,567,614 or a |liver hgnogenatg as described, for exanple, WO

01/57032 10 toluene in PCT Patent | i catli on No. 00141204. In a preferred
enbodi rent in which the p3-lactami ryl substituted at the C(4)
position, the -lactam can be prepare illustrated in the foll ow ng
reaction scheme: Step A5 Step B)I(g’)‘COtoI ﬁ]&lﬁg NEt3 OCH3 6

15 (3)

wherein P, is a hydroxy protecting group and X, and X are as previously defined
and the alkoxide has the structural formula (4):

(4)



Step E KOH (-)14 (+) 11 0 9 JUL 200; PCTIUS01/03623 ~Cli gp C
H3CO - Step D Beef Liver Resolution 'QAc CAN, CH3CN () 9 Step %%ﬁggﬂ(

0 (-)12 wherein Ac is acetyl, NEt3 is triethylamne, CANis ceric ammonium
nitrateweowsms2z5 - TsOH is p-toluenesul fonic acid. The bREF/UBIMESE23
resolution may be carried out, for exanple, by combining the enationeric
3-lactam m xture with a beef |iver suspension (prepared, for exanple, by
adding 20 g of frozen beef liver to a blender and then adding a pH 8
buffer to make a total volune of 1 Q Ooerounds of formula 1 of the
instant invention are useful for inhibiting 10 tumor growth in nammals

i ncluding humans and are preferably admnistered in the formof a
pharmaceutical conposition conprising an effective antitunor anount of a
conpound of wherein i issameétal/enamomornian s ndlydsoxwproteatmg geaup and Ry, is as

phar maceut Lé%&iqﬁs&dgﬁﬁé&mcol ogically acceptable carrier. The carrier, also

known |n t exci pient, vehicle, auxiliary, adjuvant, or dlluent
'ﬁ any "OH 0 9 JAlkoxidmémaybe prepasd fram) %d@amtt@cﬁtlad%&@raﬂé@ﬂm\@n is
phar maceut i
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accept abl " gy rheﬁ?@ﬁh’é%rg@éﬁﬁménﬁéh &Hé@ﬁ? hyakdgi grcsu;pbf $0her untoward

reacti on when

phar naceut i 8aacetyliaes 258 f‘:‘gﬁlgs %@ﬁ?‘é‘(ép me}?ﬁtf?daw&gaﬁﬁfb’igﬁﬁg r8|§a%t?eed'-¥ﬂ‘é
Fgffgr;t : g\éejgé e%lgeﬁusf ef, rr]aﬂl ﬁ" Adn.| ?g@;g:%/ sagnvmaa ,dr@, 5047y ein gétverakthe
conposi ti on§H 33?’ "P&@QPHE%WE&? E%ﬁp 3 ?r ?‘Hﬂ?éﬁrglﬁ %ﬁb @%ﬁpﬁg&ﬁ?%mﬁge
adm ni stjpat igpouta of a base such as an alkali metal base.
Alternatively, the C(10) 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 C(10) hydroxyl group of a taxane include substituted or

15 unsubstituted alkyt or aryl anhydrides. While the acylation of the C(10) 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 chioride, stannic
chioride, cerium trichloride, cuprous chloride, lanthanum trichloride, dysprosium

20 trichloride, and ytterbium trichloride. Zinc chloride or cerium trichloride is
particularly preferred when the acylating agent is an anhydride.

Derivatives of 10-deacetylbaccatin lll having altemative substituents at
C(2), C(9) and C(14) and processes for their preparation are known in the art.
Taxane derivatives having acyloxy substituents other than benzoyloxy at C(2)

25 may be prepared, for example, as described in Holton et al., U.S. Patent No.
5,728,725 or Kingston et al., U.S. Patent No. 6,002,023. Taxanes having acyloxy
or hydroxy substituents at C(9) in place of keto may be prepared, for example as
described in Holton et al., U.S. Patent No. 6,011,056 or Gunawardana et al., U.S.
Patent No. 5,352,806. Taxanes having a beta hydroxy substituent at C(14) may

30 be prepared from naturally occurring 14-hydroxy-1 O-deacetylbaccatin Il

Processes for the preparation and resolution of the B-lactam starting
material are generally welt known. For example, the p-lactam may be prepared
as described in Holton, U.S. Patent No. 5,430,160 and the resuiting enatiomeric
mixtures of B-tactams may be resolved by a stereoselective hydrolysis using a

35 lipase or enzyme as described, for example, in Patel, U.S. Patent No. 5,879,929
Patel U.S. Patent No. 5,567,614 or a liver homogenate as described, for example,



10 long as the target tissue is available via that route. Swtabl&a rctt&h[ﬁs
of admnistration include, but are not limted to, oral, parentg afl

i ntravenswo1/s708d raarteri al, subcutaneous, rectal, subcut SIPUS01/03623
intranuscul ar, intraorbital, intracapsular, intraspinal, intraperitoneal,
or intrasternal), topical (nasal, transdermal, intraocular), intravesical,
intrathecal, enteral, pulnonary, 15 intralynphatic, intracavital, vaginal,
transurethral, intradermal, aural, intrarf@mary, buccal, orthotopic,
intratracheal, intral esional, percutaneous, endoscopical, transnucosal,
subl i ngual and intestinal adm nistration. Pharmaceutically acceptable
carriers for use in the conpositions of the present invention are well
known to t hds®QT PatehtapplicatiohiNe.00/48204.t Inagreferredembeldimertdn wiehithepon

Conoentr at 1 dhiecanip AT A1nd (e} WRfioRe MR pdontifCan BRdrbbared as

di sorder or nmmt:atedmmtnmfoﬂgmm@aeamlomsainm conposition; the subject, its
age, size and general condition; and the route of adm nistration. Sui t abl e

carriers are readily determ ned by one of ordinary skill in the art (see,
for exanple, J. G Nairn, 25 jn: Regwégg on's Phar maceuti cal Science (A
Gennaro, ed.), Mack Publi shi bZCO ast on, (1985), pp. 1492- 1517
the contents of ich are i AT poratoménélerelp \ by N.Eejssence) . The
conpositions a(&t l@ nul-ated—=3 t , SI bl e pé\ci%er
pills, capsules? caps ca ets, gels, Ii posorres nu@@@s sol ution

30 suspensi ons, errul sions, sypCHps, elixirs, troches, dragees | ozenges,

any ot her dosage f or m whi ch can be admi ni st er ed Q{al l'y. Techni ques an&
conpositions for® maki ng oral® dosage forns useful®in the present invehtion
are described in the followng references: 7 Mddem Pharnmaceutics, Chapters
9 and 10 (Banker & Rhodes, Editors, 1979); Lieberman et al.,

Phar maceuti cal Dostage FortgeO Tabl ets 35 ( 198tep,c apgcdnsel , | ntroducsiepm to
Phar maceuti cal Dosage Form 2 ition (1976). o s J 004 WO 01157032
PCT/ USO01/ 03623 12 The corrposms of the invention f ral adm nistration
conprise an eff daltenge anti t unor unt of Reefbimgound nvethh &b a
phar maceuti cal 'y —accept abl e carr Suitable carriers f sol i d dosage
forms include sughEts, . starchessy andosther RISAVERR i ona bs’f@m,ces

i ncluding |actose, talc; sucr 5 gelatin, car boxywe@cel | ul ose, agar,
mannitol, sorbitol, calcium phospha}_ g  cal cium carbonale, (g9di um
carbonate, kaolin, alginic acid, acacia, corn starch, potato starch,

sodi um saccharin, magnesium carbonate, tragacanth, mcrocrystalline

cellul ose, colloidal silicgpn,@ oxide, croscarnell g?]e% godium talc,

magnesi um st earate, and steaP| c acid. Further, suc soI | d dosage forms may

be 10 uncoated or be coa% by known t eghni ques

di si ntegration amg?gbso The antH r conPdtd § of M% sent

invention are al ge-preferably forml atgef or par teral t| on,

e.g., formila forOA®j ection via /= "OH OMe
X0 CO OMe

()10 {+) 11 (-) 12

wherein Ac is acetyl, NEt, is triethylamine, CAN is ceric ammonium nitrate, and p-
5 ' TsOH is p-toluenesulfonic acid. The beef liver resolution may be carried out, for
example, by combining the enatiomeric B-lactam mixture with a beef liver
suspension (prepared, for example, by adding 20 g of frozen beef liver to a
biender and then adding a pH 8 buffer to make a total volume of 1 L).
Compounds of formula 1 of the instant invention are useful for inhibiting
10 tumor growth in mammals including humans and are preferably administered in
the form of a pharmaceutical composition comprising an effective antitumor
amount of a compound of the instant invention in combination with at least one
phammaceutically or pharmacologically acceptable carmier. The carrier, also
known in the art as an excipient, vehicle, auxiliary, adjuvant, or diluent, is any



I ntravenous, intraarterial, subcutaneous, rectal, subcutaneous, 09 JuL 2004

I ntramuscul ar, 15 intraorbital, intracapsular, intraspinal,

i ntraperitoneal, or intrasternal routes. The conpositions of the invention
for paremgt@rsabz2adm nistration conprise an effective ant PCHAH#01/8¥33nt of
the antitunor conmpound in a pharnmaceutically acceptable carrier. Dosage
forms suitable for parenteral admnistration include solutions,

suspensi ons, dispersions, enulsions or any other dosage form which can be
20 adm ni stered parenter aI ly. Techni ques"ind conpositions for making
parenteral dosage forns are known in the art. Suitable carriers used in
formulating liquid dosage forns for oral or parenteral adm nistration

i ncl ude nonaqueous, pharmaceutical|ly-acceptabl e polar solvents such as
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readily determined by one of ordinary skill in the art (see, for example, J. G. Naim,

25 in: Remingion's Pharmaceutical Science (A. Gennaro, ed.), Mack Publishing Co.,
Easton, Pa., (1985), pp. 1492-1517, the contents of which are incorporated herein
by reference).

The compositions are preferably formulated as tablets, dispersible
powders, pills, capsules, gelcaps, caplets, geis, liposomes, granules, solutions,

30 suspensions, emulsions, syrups, elixirs, troches, dragees, lozenges, or any other
dosage form which can be administered orally. Techniques and compositions for
making oral dosage forms useful in the present invention are described in the
following references: 7 Modern Pharmaceutics, Chapters 9 and 10 (Banker &
Rhodes, Editors, 1979); Lieberman et al., Pharmaceutical Dosage Forms: Tablets

35 (1981); and Ansel, lntroduction to Pharmaceutical Dosage Forms 2nd Edition
(1976).
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Ther apeut i cs V\lv sous alcoﬁoﬁs amclges es(ters ethers, ketones hydrocarbons

25 and mlxtures thereof, as well as water, saline solutions, dextrose solutions (e.g.,
DWS$), electrolyte solutions, or any other aqueous, pharmaceutically acceptable
liquid. _

Suitable nonaqueous, pharmaceutically-acceptable polar solvents include,
but are not limited to, alcohols (e.g., a-glycerol formal, B-glycerot formal, 1, 3-

30 butyleneglycol, aliphatic or aromatic alcohols having 2-30 carbon atoms such as
methanol, ethanol, propanol, isopropanol, butanol, t-butanol, hexanol, octanol,
amylene hydrate, benzyl alcohol, glycerin (glycerol), glyco!, hexylene glycol,
tetrahydrofurfuryl alcohol, lauryl alcohol, cety! alcohol, or stearyl alcohol, fatty acid
esters of faity alcohols such as polyalkylene glycols (e.g., polypropylene glycol,

35 polyethylene glycol), sorbitan, sucrose and cholesterol); amides (e.g.,
dimethylacetamide (DMA), benzyl benzoate DMA, dimethytformamide, N-(B-
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et al., eds., )(Marcel Dekker, Inc., New York, New York, 1980), ReWdn{idiis
Phar maceuti cal Sciences (A Gennaro, ed., 19th ed.)(Mack Publishin

East on, W85015%0321995) | The United States Pharnmacopei a 24, Pﬁﬁ@%??‘&gal
Formul ary 19, (National Publishing, Philadel phia, PA, 2000), A J. Spiegel
et al., and Use of Nonaqueous Solvents in Parenteral Products, JOURNAL OF
PHARVACEUTI CAL  SCI ENCES, Vol . 52, No. 1q3 pp. 917-927 (1963). Preferred
sol vents include those known to stabilize“the antitunor 30 conpounds, such
as oils rich in triglycerides, for exanple, safflower oil, soybean oil or
m xtures thereof, and al kyl eneoxy nodified fatty acid esters such as
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maltose, lactose and trehalose) or oligosaccharide or mixture thereof with a C,-
25 C,, fatty acid(s)(e.g., saturated fatty acids such as caprylic acid, capric acid, lauric
acid, myristic acid, palmitic acid and stearic acid, and unsaturated fatty acids such
as palmitoleic acid, oleic acid, elaidic acid, erucic acid and linoleic acid)), or
steroidal esters); alkyl, aryl, or cyclic ethers having 2-30 carbon atoms (eg.,
diethyl ether, tetrahydrofuran, dimethyl isosorbide, diethylene glycol monoethyi
30 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.q., benzene, cyclohexane, dichloromethane, dioxolanes, hexane, n-
decane, n-dodecane, n-hexane, sulfolane, tetramethylenesulfon,
35 tetramethylenesulfoxide, toluene, dimethylsulfoxide (DMSO), or
tetramethylenesulfoxide); oils of mineral, vegetable, animal, essential or synthetic
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(e.g., cyclomethicone), clays (e.g., bentddiftes), adhesives, bulking
agents, flavorings, sweeteners, adsorbents, fillers (e.g., sugars such as
| act ose, sucrose, mannitol, or sorbitol, cellulose, or calcium phosphate),
diluents (e.g., water, saline, electrolyte solutions), binders (e.g.,
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Dosage and re@lneds. fdarcetDeitkenning.; NewoYork Neve Ypharig8dsResgton’s
composi ; | onpipdmideRutieNeStiente B8 B8nh&RY kY, 1) BuTMSHK PLehitRRg, Ehtln,
25 PA, 1995), The United States Pharmacgpeia 24, The National Formulary 19,
(National Publishing, Philadelphia, PA, 2000), A.J. Spiegel et al., and Use of
Nonaqueous Solvents in Parenteral Products, JOURNAL OF PHARMACEUTICAL
SCIENCES, Vol. 52, No. 10, pp. 917-927 (1963).
Preferred solvents include those known to stabilize the antitumor
30 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 solution or Cremophor® RH 40 solution). Commercially
available triglycerides inciude intralipid® emuisified soybean oil (Kabi-Phamacia
35 Inc., Stockholm, Sweden), Nutralipid ® emulsion (McGaw, Irvine, California),
Liposyn® {I 20% emuision (a 20% fat emuision solution containing 100 mg




30 skill in treating cancer. It is understood that the dosage of tqgg
antitunor conpounds will be dependent upon the age, sex, health, an AEI&N%
of the recipient, kind of concurrent treatnent, if any, frequency of
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adm ni stration, the actual anmount of antitunor conpound delivered, as well
as the dosing schedul e necessary to 35 achi eve the advantageous effects
descri bed herein, will also depend, in pggt, on such factors as the

bi oavail ability of the antitunor conmpoundyY the disorder being 09 JUL2004 WO
01/57032 PCT/ US01/ 03623 17 treated, the desired therapeutic dose, and ot her

factors that wll be apparent to those of skill in the art. The dose
adm nistered to an animal, particularly a human, in the c(gn ext of the
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bet ween abowtetfing omeroulgifyingiagentsi{e-gelegithin, palysorbate-80, Tween® 80, pluron
60, polyoxyethylerie stearate ), preservatives (e.g., ethyl-p-hydroxybenzoate),
25 microbial preservatives (e.g., benzyl alcohal, phenol, m-cresol, chlorobutanol,
sorbic acid, thimerosal and paraben), agents for adjusting pH or buffering agents
(e.g., acids, bases, sodium acetate, sorbitan monolaurate), agents for adjusting
osmolarity (e.g., glycerin), thickeners (e.g., aluminum monostearate, stearic acid,
cetyl alcohol, stearyl alcohol, guar gum, methyl cellulose, hydroxypropyiceliuiose,
30 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
lactose, sucrose, mannitol, or sorbitol, cellulose, or calcium phosphate), diluents
(e.g., water, saline, electrolyte solutions), binders (e.g., starches such as maize
35 starch, wheat starch, rice starch, or potato starch, gelatin, gum tragacanth, methyl
cellulose, hydroxypropyl methyicellulose, sodium carboxymethyl cellulose,



nore preferably between about 0.5 ng and about 5 ng per ml, and noB& B5 2004
preferably between about 1.5 ng and about 4 ng per m.. Rel atively | ow

concent r ayipQkr@dhe general ly preferred because the antitung ﬁllgwﬁdﬁj |s
most 09 JUL2OR WO 01/57032 PCT/ US01/ 03623 18 soluble in the sol'utron at |ow

concentrations. The concentration of the antitunor conpound in a solid
phar maceuti cal conposition for oral admnistration is preferably between
about 5 wei ght % and about 50 wei ght % bapgd on the total weight of the
conposition, nore preferably between about 8 weight % and about 5 40 wei ght
% and nost preferably between about 10 weight % and about 30 weight % In
one enbodi nent, solutions for oral administration are prepared by
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I N suc

prior to dry as Crenophor(r) EL solution. The resulting sol ution
is dried under vaBuamreferrest ambogireat, apharmacestical corapositior of tha inweation

bi nder to fo ae%@teastfaﬁh eIHERjuceRs, P ﬁaﬁ%ét%hﬂ@a‘l aEbé% Qétveﬁthﬁd 8R

O e 0 ahfiior atipaded henbaR SABIBA eihapobal atlasat somutDo, el 200,
ke ?Lrasraf‘°°"5“’m°@’b“%?3‘ e gl bl
be pr cparBa Byoalied B e Ahanel SeiEb i of (e ARG camERHS R IREE AL | y
accept abl e sodela;’lsdtocm)eﬁicac?f Thei awttmhmongon'l]wundrqml_méo(!m capabi¢ bfbeingor
whi oh 1 5 an SRtaEed fonRh Solalh, i s wo RGBT AU Bl
added to t he suohasicompbiing 1888, cambetdissobved i a pblvenhtefornralsbiutioocnd abl e
el oi ons. ca e%*?@?“%@!!]é“ﬁé“?ﬁdaf?ﬁm‘ B ther flivt without Peihatsh ofaliy .
of, etha?§ @emapbaupmatitimoseemprund. s alsaprwfemedihatthetantiumor @omagged 0
9 jut 2001 VR Qéd/at/ {58 Pailie (PR LIHE3®A3 concentration producing 50% inhibition of
colony formation) of at least 4, §, 6, 7, 8, 9, or 10 times less that of paclitaxel
when measured according to the protocol set forth in the working examples.
Dosage form administration by these routes may be continuous or
25 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.
Dosage and regimens for the administration of the pharmaceutical
compositions of the invention can be readily determined by those with ordinary
30 skillin 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
35 achieve the advantageous effects described herein, will also depend, in part, on
such factors as the bioavailability of the antitumor compound, the disorder being



19 adverse physiol ogical effects when adm nistered at certain 09 JUL 2004
concentrations in parenteral fornulations. Solutions for parenteral

adm ni stration can be prepared by dissolving an antltum)r corrglound in any
phar mac®f 16032y accept abl e sol vent capable of 5 dissol VI ound
(e.g., ethanol or. nethylene chloride) to forma solution. An appropriate
volunme of a carrier which is a solution, such as Crenophor(r) solution, is
added to the solution while stirring to grma pharmaceutically acceptable
solution for parenteral administration to'a patient. |f desired, such
solutions can be fornulated to contain a m ninmal anmunt of, or to be free
of, 10 ethanol or Crem)phor(r) soI ution, which are known in the art to
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dose in one or more parenteral preparations 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/m?. However, the dosage may vary depending on the

25 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

30 experimentation.

The concentration of the antitumor compound in a liquid pharmaceutical
composition is preferably between about 0.01 mg and about 10 mg per m! of the
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 mi, and most

35 preferably between about 1.5 mg and about 4 mg per ml.. Relatively low
concentrations are generally preferred because the antitumor compound is most
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with a binder to form a powder. The powder can be mixed wnth fillers or other
25 conventional tabietting agents and processed to form a tablet for oral
administration to a patient. The powder can also be added to any liquid carrier as
described above to form a solution, emulsion, suspension or the like for oral
administration. _
Emulisions for parenteral administration can be prepared by dissolving an
30 antitumor compound in any pharmaceutically acceptable solvent capable of
dissolving the compound (e.g., ethanol or methylene chloride) to form a solution.
An appropriate volume of a carrier which is an emulsion, such as Liposyn® Il or
Liposyn® Il emuision, is added to the solution while stirring to form a
pharmaceutically acceptable emulsion for parenteral administration to a patient. if
35 desired, such emuisions can be formulated to contain a minimal amount of, or to
be free of, ethano! or Cremophor® solution, which are known in the art to cause
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10 As used IDafimitiong Ac" neans acetyl ; nmeans benzoyl ; nmeans et hyl;
"Me" means met hyl
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These moieties also include alkyl, alkenyl, alkynyl, and aryl moieties substituted
with other aliphatic or cyclic hydrocarbon groups, such as alkaryl, alkenary! and
alkynaryl. Unless otherwise indicated, these moieties preferably comprise 1 to 20
25 carbon atoms.

The “substituted hydrocarbyl” moieties described herein are hydrocarbyl
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
nitrogen, oxygen, silicon, phosphorous, boron, sulfur, or a halogen atom. These

30 substituents include halogen, heterocyclo, alkoxy, alkenoxy, alkynoxy, aryloxy,
hydroxy, protected hydroxy, keto, acyl, acyloxy, nitro, amino, amido, nitro, cyano,
thiol, ketals, acetals, esters and ethers.

The term “heteroatom” shall mean atoms other than carbon and hydrogen.

The “heterosubstituted methyl” moieties described herein are methy!

35 groups in which the carbon atom is covalently bonded to at least one heteroatom
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and the like.

Unless otherwise indicated, the alkynyl groups described herein are
preferably lower alkynyl containing from two to eight carbon atoms in the principal
chain and up to 20 carbon atoms. They may be straight or branched chain and

25 include ethynyl, propynyl, butynyl, isobutynyl, hexynyl, and the like.

The terms "aryl" or "ar" as used herein alone or as part of another group
denote optionally substituted homocyclic aromatic groups, preferably monocyclic
or bicyclic groups containing from 6 fo 12 carbens in the ring portion, such as
phenyl, biphenyl, naphthyl, substituted phenyi, substituted biphenyl or substituted

30 naphthyl. Phenyl and substituted phenyl are the more preferred aryl.

The terms "halogen” or "halo" as used herein alone or as part of another
group refer to chlorine, bromine, fluorine, and iodine.

The terms "heterocyclo” or "heterocyclic* as used herein alone or as part of
another group denote optionally substituted, fully saturated or unsaturated,

35 monocyclic or bicyclic, aromatic or nonaromatic groups having at least one
heteroatom in at least one ring, and preferably 5 or 6 atoms in each ring. The
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m xture was extracte

three tines at The
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concentr at eq’\été\'o‘é?é‘rmn aﬂh%st ehedihg? mdlmbfembly@or biztomsyinfdaghringo| Tine

Eg-rr? @Bi?&%&gﬁe&%mﬁha ic grgup presf rna%ly has loL:JJZ %f‘fﬁ' en %n%l? Z)Pﬁ?sulfur atoms,
and/or 1 to 4 nitrogen atoms in the ring, and may be bonded to the remainder of
the molecule through a carbon or heteroatom. Exemplary heteroaromatics

15 include furyl, thieny!, pyridyl, oxazolyl, pyrrolyl, indolyl, quinolinyl, or isoquinolinyl
and the like. Exemplary substituents include one or more of the following groups:
hydrocarbyl, substituted hydrocarbyl, keto, hydroxy, protected hydroxy, acyl,
acyloxy, alkoxy, alkenoxy, alkynoxy, aryloxy, halogen, amido, amino, nitro, cyano,
thiol, ketals, acetals, esters and ethers.

20 The term "acyl,” as used herein alone or as part of another group, denotes
the moiety formed by removal of the hydroxyl group from the group —COOH of an
organic carboxylic acid, e.g., RC(O)-, wherein R is R', R'0-, R'R*N-, or R'S-, R'is
hydrocarbyl, heterosubstituted hydrocarbyl, or heterocycio and R? is hydrogen,
hydrocarbyl or substituted hydrocarbyl.

25 The term "acyloxy," as used herein alone or as part of another group,
denotes an acyl group as described above bonded through an oxygen linkage
(~-0-), e.g., RC(0)O- wherein R is as defined in connection with the term “acyl.”

Unless otherwise indicated, the alkoxycarbonyloxy moieties described
herein comprise lower hydrocarbon or substituted hydrocarbon or substituted

30 hydrocarbon moieties.

Unless otherwise indicated, the carbamoyloxy moieties described herein
are derivatives of carbamic acid in which one or both of the amine hydrogens is
optionally replaced by a hydrocarbyl, substituted hydrocarbyl or heterocyclo
moiety.

35 The terms "hydroxyl protecting group" and “hydroxy protecting group” as
used herein denote a group capable of protecting a free hydroxyl group
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("protected hydroxyl”) which, subsequent to the reaction for which protection is
employed, may be removed without disturbing the remainder of the molecule. A
variety of protecting groups for the hydroxyl group and the synthesis thereof may
be found in "Protective Groups in Organic Synthesis” by T. W. Greene, John
Wiley and Sons, 1981, or Fieser & Fieser. Exemplary hydroxyl protecting groups
include methoxymethyl, 1-ethoxyethyl, benzyloxymethyl,
(.beta.-trimethylsilylethoxy)methyl, tetrahydropyranyl,
2,2 2-trichloroethoxycarbonyl, t-butyl(diphenyl)silyl, trialkylsityl,
trichloromethoxycarbonyl and 2,2, 2-trichloroethoxymethyl.

As used herein, “Ac” means acetyl; “Bz” means benzoyl; "Et” means ethyl;
“Me” means methyl; “Ph” means phenyl; “iPr" means isopropyl; *tBu” and “¢-Bu”
means tert-butyl; “R” means lower alkyl unless otherwise defined; “py” means
pyridine or pyridyl; “TES" means triethylsilyl; “TMS” means trimethyisilyl; “LAH"
means lithium aluminum hydride; “10-DAB” means 10-desacetylbaccatin III";
“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; “tBuOCOQO" and “BOC" mean tert-
butoxycarbonyl; ““tAmOCO” means tert-amyloxycarbonyl; “PhCO means
phenyicarbonyl”; “2-FuCO” means 2-furyicarbonyl; “2-ThCQ" means 2-
thienylcarbonyt; “2-PyCQO" means 2-pyridylcarbonyl; “3-PyCO" means 3-
pyridylcarbonyi; “4-PyCQO" means 4-pyridylcarbonyl; “C,H,CO" means
butenytcarbonyl; “EtOCO” means ethoxycarbonyl; “ibueCO” means
isobutenylcarbonyl; “iBuCO” means isobutylcarbonyl; “iBuQCQO” means
isobutoxycarbonyl; “iPrOCO" means isopropyloxycarbonyl; “hnPrOCO” means n-
propyloxycarbonyl; “nPrCO” means n-propylcarbonyl; “tC,H,CO" means trans-
propenyl carbonyl™; “ibue” means isobutenyl; “THF" means tetrahydrofuran;
“DMAP" means 4-dimethylamino pyridine; “LHMDS" means Lithium
HexamethylDiSilazanide.

The following examples illustrate the invention.

t axol 1H NVR data (CDCI 3) Proton ppm pattern J (Hz)

Ve



2.42 s 4.96 app d 2.45-2.601 app m 1. 89 ddd 4.42 ddd 2.45-2.60 app m6.32 s
6.27 app t 2.40-2.431 app m2.34 dd 1.16 s 1.25 app m1.84 s 1.70 (59 4yBuod
H3' (2.1), 2°0H(4.1) H2'(4.1) NH(8.6), H2'(2.1) (3.5), (5.0) H3(7.0) H2(7.0)
H7(10. Owo'ldps7s®) . H6a(14.5) | 70H(4.2), H6a(6.8), HEb( 10pErmukbri@es( 9. 0)
Hl4a(15.5), H13(9.0) H20b(8.5) 30 20b 4.22 d H20a(8.5) o0-benzoate
8.14-8.16 mo-benzamde 7.72-7.73 m WD 01/57032 26 0 9 JUL 200E

PCT/ US01/ 03623 NH6. 88dH3' (8. 6) CH3CH21. 24t CH3CH2( 7. 0) CH3CH22. 45-2. 60app m
Exanple 2 5 The procedures described in EX&nple | were repeated, but other
suitably protected f3-lactans were substituted for the 13-1actam of
Exanple 1 to prepare the series of conmpounds having structural formula
(13) and the conbinations of substituents identified in the follow ng

tabl e X5NH 0 X3on. Example 1

10-Propionyl-10-deacetyl baccatin 1ll. To a mixture of 0.2 g (0.367 mmol) of
10-deacetyl baccatin Ili and 0.272 g (1.10 mmol) of CeCl, in 10 mL of THF at 25
°C was added 2.35 mL (18.36 mmol) of propionic anhydride. After 30 min the

5 reaction mixture was diluted with 200 mL of EtOAc, then washed three times with
50 mL of saturated aqueous NaHCO, solution and brine. The organic extract was
dried over Na,SO, and concentrated in vacuo. The crude solid was purified by
flash column chromatography on silica gel using 70% EtOAc/hexane as eluent to
give 0.199 g (90%) of 10-propionyl-10-deacetyl baccatin i as a solid.

10 7-Dimethylphenylsilyl-10-propionyl-10-deacety! baccatin lil. To a solution of
0.200 g (0.333 mmol) of 10-propionyl-10-deacstyl baccatin 1l in 12 mL of THF at -
10 °C under a nitrogen atmosphere was added dropwise 0.668 mL {4.00 mmol) of
chlorodimethyl-phenylsilane and 2.48 mL (30.64 mmof) of pyridine. After 90 min
the mixture was diluted with 100 mL of a 1:1 mixture of ethyl acetate and hexane.

15 The mixture was washed with 20 mL of saturated aqueous sodium bicarbonate

" solution and the organic layer separated. The aqueous layer was extracted with
30 mL of a 1:1 mixture of ethyi acetate and hexane, and the combined organic
extracts were washed with brine, dried over Na,SO,, and concentrated in vacuo.
The crude solid was purified by flash column chromatography on silica gel using

20 50% EtOAc/hexane as eluent to give 0.242 g (99%) of 7-dimethylphenylsily-10-
propionyl-10-deacetyl baccatin 11l as a solid.



OH2 OH HO BzQAcO 0 (13) 10 15 20 ConpoundX5X3R, o

. 2004
0499t BuOCO- i sobut enyl Et COO- 0503t BuOCO- 2- pyri dyl Et COO- 0330t
0517t Bu = | dyl Et COO- 0521t BuOCO- 4- pyri dyl Et COO-
0536t Bu%’i‘?&@%) Et COO 0549t BUOCO- 3- f ur y| Et C00- PCTfUSOUO-’gfﬂ

0550t BUOCO- 2- t hi enyi Et COO- 0562t BuOCO- 3-t hi enyl Et COO-

0578t BuOCO- cycl opropyl Et COO- 0583t BUOCGO- i sopr opyl Et COO

0596t BUuOCO- cycl obut yl Et 000- 0602t BuOCO- p- r*% r ophenyl Et COO-

0611t BuOCO- phenyl EECOO- 0 9 J u 1 2004 WO 01/57032 0625 5 10 15 20 25 30

PCTI USO / 03623 27 1 PhCO- | isobutenyl EECOO- 1 PhCOj 2-pyridyl EECOO 1

PhCO 13- pyridyl EECOO- 1 PhCO 14-pyridyl EECOO- 1 PhCO 12-furyl Et COO |

PhCO 13 fury) EECOO- 1 PhCO 12-thienyl EECOO | PhCO 13-thienyl EtCOO 1

PhCO- cycl opr opyl E\t-g% PhCO i sopropgl Et COOO
Z,

DMPS @""ﬁ"o*rgs
S

-
LHMDS

T-Dimethylphenylsilyl-2’-0-triethylsilyl-3’-desphenyl-3’-(2-thienyl)-10-
propionyl-10-deacetyl taxol. To a solution of 0.400 g (0.544 mmol) of 7-
dimethylphenylsityl-10-propionyl-10-deacetyl baccatin IH in 5.5 mL of THF at 45
°C under a nitrogen atmosphere was added 0.681 mL (0.681 mmo!) of a 1M
5 solution of LHMDS in THF. After 1 h, a solution of 0.317 g (0.818 mmol) of cis-N-

benzoyl-3-triethylsilyloxy-4-(2-thienyl) azetidin-2-one in 3 mL of THF was added
slowly. The mixture was warmed to 0 °C and after 3 h 10 mL of saturated
aqueous sodium bicarbonate solution was added and the mixture was extracted
three times with 50 mL of ethyt acetate. The combined organic extracts were

10  washed with brine, dried over Na,SO,, and concentrated in vacuo. The crude
product was purified by flash column chromatography on silica gel using 40%
EtOAc/hexane as eluent to give 0.531 g (87%) of 7-dimethylphenylsilyl-2'-O-
triethylsilyl-3’-desphenyl-3'~(2-thienyl}-10-propionyl-10-deacetyl! taxol as a solid.

BZ\ (9] BZ\
NH NH
~ o DMPS 2 ;
s OTES N\_g§ OH
BzO A ca 0

3’-Desphenyl-3'{2-thienyl)-10-propionyl-10-deacetyl taxol. To a solution of
15 0.521 g (0.464 mmol) of 7-dimethylphenylsilyl-2'-O-triethylsilyl-3'-desphenyl-3'-(2-
thienyt)-10-propionyl-10-deacetyl taxol in 2 mL of CH3CN and 2 mL of pyridine at
0 °C was added 0.5 mL of a solution of 30% HF in H,0. After3h20 mL ofa
saturated aqueous sodium bicarbonate solution was added and the mixture was
extracted three times with 50 mL of ethyl acetate. The combined organic extracts
20 were washed with brine, dried over Na,SO,, and concentrated in vacuo. The
crude product was purified by flash column chromatography on silica gel using



1 PhCO cycl obutyl Et COO- 1 PhCO p-ni trophenyl Et 000- 1 PhCO phenyl Et Cﬁ)@ Ilﬁ 2004
t BUOCO- i sobut enyl cpro000- | tBuOCO 12-furyl cproCOO { S

t BuOCO- 12-t hi enyl cproCOO 1 tBuOCO- | cydopropyl cpro000- 1 tBuOCO |

p- ni t r ophenysmpee 0COO- 0634 0647 0659 0663 0670 0687 0691 PFDES®IABE230720
0732 0748 0838 0843 0854 0860 0879 0882 t BuOCO- phenyl

0890PhCO- i sobut enyl cpr oCOO- 0908PhCO- 2- f ur yl cpr 0000-

0919PhCO 2-t hi enyl cpr oCOO- 0923PhCO- cycl opr opyl cpr oCOO-

0937PhCO- phenyl cproCOO-. 0947t BuOCO- i sobut4shyl Pr 000-

0951t BuOCO- 2- pyri dyl Pr CO0- 0966t BuOCO- 3- pyri dyl Pr000-

0978t BuOCO- 4- pyri dyl Pr000- 0983t BuOCO- 2- f uryl Pr000-

0999t BuOCO- 3-furyl PrC00- 1003t BuOCO- ' 2-thi enyl PrO00- cproCOO 0 9 JUL 2004
WO 01/ 5703708 B¥OAc/hexane as eluent to give 0.405 g (100%) of 3'-desphenyl-3'-(2-

thienyl)-10-propionyl-10-deacety! taxol as a solid. m.p. 154-155 °C; [a],*® = -45.0
{(c 0.1 in CHCI3); Anal. Calcd. for C,¢Hs,NO,,S: C, 63.22; H, 5.88; Found: C,

62.94; H, 5.97.
5 3'.Desphenyi-3’'-(2-thienyl)-10-propionyl-10-deacetyl
taxol '"H NMR data (CDCI,)
Proton ppm pattern J (Hz)
2 478 dd H3'(2.1), 2’0H(4.1)
2'0H 3.5 d H2'(4.1)
10 3 6.07 dd NH(8.6), H2'(2.1)
5 7.04 dd (3.5), (6.0)
10H 1.68 s
2 5.69 d H3(7.0)
3 3.85 d H2(7.0)
15 4Ac 2.42 s
5 4.96 appd
Ga 245-260] appm
6b 1.89 ddd H7(10.9), H5(2.5), H6a(14.5)
7 442 ddd 70H(4.2), H6a(6.8), HEb(10.8)
20 70H 2.45-260] appm
10 6.32 S _
13 6.27 appt H14a,b(9.0)
14a 240-2431 appm
14b 2.34 dd H14a(15.5), H13(2.0)
25 Me 16 1.16 s
Me 17 125 appm
Me18 1.84 ]
Me19 1.70 s
20a 4.31 d H20b(8.5)
30 20b 422 d H20a(8.5)
o-benzoate | 8.14-8.16 m
o-benzamide | 7.72-7.73 m




10 15 20 25 30 PCT/USQ /03623 1011t BuOCO- 3-t hi enyl Pr COO-
1020t BuOCO- cycl opr opyl Pr000- 1031t BuOCO-i sopr opyl Pr000-
1044t BuOG®@oamstasut yl Pr000- 1060t BuOCO- phenyl Pr COO-

1879t BuOCO- i sobut enyl 2- ThCOO- 1883t BuOCO- 2- pyri dyl 2- ThCOO
1892t BuOCO- 2-f uryl 2- ThO00- 1900t BuOCO- 2 t hi enyl 2- ThCOO-
1911t BUuOCO p- ni t rophenyl 2- ThCOO- 1923t BuOCO- 3-f uryl 2- ThCOO-
1939t BUuOCO- 3-t hi enyl 2- ThCOO- 1948t BuoCa3- g3&idyl 2- ThCOO-
1954t BuOCO- 4- pyri dyl 2- ThCOO- 1964t BUuOCO- i sopr opyl 2- ThCOO-
1970t BuOCO- cycl obut yl 2- ThCOO- 1988t BUuOCO- phenyl 2- ThCOO
2101t BuOCO- i sobut enyl 2- FUCOO- 2111t BUuOCO- 2- pyri dyl 2- FuCoo-

09 Jui 200t

PCT/US01/03623

2124t BuOCO- 3-pyr i 2- FU00¢ gd 32y BUGO- 4- pyT1ayT 2= hl}iw
2142t BuOCO- 2- H 588 SEET] AViEv R =TIaa e} -6)
2164t BUOCO- 2- | hilda§CH2-udoo1.24 734 Buodo- 3- | hi enyl 2-GHBOBI2(7.0)

2181t BuOCO- i s Pl Uq 52{{@@ B YETOonuTy—2- Focoer
2202t BuOCO- p- ki fﬂn?ﬁ?‘?\jl ’l@ 12 Rnltr") phenyl 2- FUCOOD

2226t BuOCO- i sobut enyl i Pr000- 2238t BUOCO- 2- pyri dyI | Pr000- 0 9 Jul!
01/ 57032 2242 5 2255 2269
Example 2

mat WO

5 The procedures described in Example 1 were repeated, but other suitably
protected B-lactams were substituted for the B-lactam of Example 1 to prepare the
series of compounds having structural formula (13) and the combinations of

substituents identified in the following table

XsNH o
%6 ,\:)l\ | OH
OH
(o]
(13)
10 | Compound | X, X, Ry
0499 tBuOCO- isobutenyl EtCOO-
{ 0503 tBuOCO- 2-pyridyl EtCOO-
0517 tBuOCO- 3-pyridyl EtCOO-
0521 tBuOCO- 4-pyridyl EtCOO-
15 {0536 tBuOCO- 2-furyt EtCOO-
0549 tBuOCO- 3-furyl EtCOO-
0550 tBuOCO- 2-thienyl EtCOO-
0562 tBuOCO- 3-thienyl EtCOO-
0578 tBuOCO- | cyclopropyl EtCOO-
20 | 0583 {BuQCO- isopropyl EtCOO-
0596 tBuOCO- cyclobutyl EtCOO-
0602 tBuOCO- p-nitrophenyt EtCOO-
0611 tBuOCO- phenyl EtCOO-




2273 2287 2291 2306 10 15 20 25 30 2319 2320 2332 2348 2353 2366 23@3 %?%m
2392 2408 2413 2424 2439 2442 2455 2464 2472t But X 0-4-pyridylibue OI-

2488t BuOCO 2- fury!i bueCOO 2499t BuOCO- 3-f uryl i bueCOO

2503t Buggdigs7bdy enyl i bue000- 2511t BuOCO- 3-t hi enyl i bueCOOPCTUS01/03623
2520t BuOCO- phenyl i bueCOO 2781t BuOCO- 3- f ur yl cpr oCOO-

2794t Buoca3-t hi enyl cproCOO- PCTI US01/ 03623 29 t BuOCO 3- pyri dyl i Pr COO
t BuOOO- 4- pyri dyl i PrO00- tBu000-2-furyliPrcoo- tBuoco-3-furyliPrCOO -

t BUOCO- 2-t hi enyl i Pr COO- t BUuOCO- 3-t hi enyl 2@r 000- t BuOCO-i sopr opyl i Pr000-
t BuOOO- cycl obut yl i Pr COO-

0625 PhCO- isobutenyi EtCOO-
0634 PhCO- 2-pyridyl EtCOO-
0647 PhCO- 3-pyridyl EtCOO-
0659 PhCO- 4-pyridyl EtCOO-
5 | 0663 PhCO- 2-furyl EtCOO-
0670 PhCO- 3-furyl EiCOO-
0687 PhCO- 2-thienyl EtCOO-
0691 PhCO- 3-thieny! EtCOO-
0706 PhCO- cyclopropyl EtCOO-
10 0719 PhCO- isopropyl EtCOO-
0720 PhCO- cyclobutyl EtCOO-
0732 PhCO- p-nitrophenyl EtCOO-
0748 PhCO- pheny! EtCOO-
0838 tBuOCO- isobutenyl cproCOO-
15 | 0843 tBuOCO- 2-furyl cproCOO-
0854 tBuOCO- 2-thienyl cproCQO-
0860 tBuOCO- cyclopropyt cproCOO-
0879 {BuOCO- p-nitropheny! cproCOO-
0882 tBuOCO- | phenyl cproCOO-
20 | 08¢0 PhCO- isobutenyl cproCOO0-
0908 PhCO- 2-furyl cproCOO-
0919 PhCO- 2-thienyl cproCOO-
0923 PhCO- cyclopropyl cproCOO0-
0937 PhCO- phenyi ¢proCOQ-
256 | 0947 tBuOCO- isobutenyl PrCOOC-
0951 tBuOCO- | 2-pyridyl PrCQO-
0966 tBuOCO- 3-pyridyl PrCOO0-
0978 tBuOCO- 4-pyridyl PrCOO-
0983 tBuOCO- 2-furyl PrCOO-
30 | 0999 tBuOCO- 3-furyt PrCOO-
1003 tBuOCO- "' | 2-thienyl PrcOO-




t BuOCO- p- ni tr ophenyl i pr COO- t Bu00O-i sobut enyl t C3H5COO

t BUOCO 2- pyri dyl t C3H5000- t BUOCO- 3- pyr i dyl t C3H5000- 03 JUL 2004
t BuOOO- 4- ﬁ’r i ¥4 t C3H5COO- t BuOCO- 2- f uryl t C3H5000- t BuOCO- 3-f uryl t C3H5000-
t Buoco- 2- Y Y12 C3H5000- t BUOCO- 3-t hi enyl t C3H5000- PCT/US01/03623

t BuOCO-i sopropyl t C3HSCOO- t BUuOCO- cycl obut yl t C3H5000-

t BuOOO- p- ni t rophenyl t C3H5000- t BuOCO phenyl t C3H5000-

t BuOCO- i sobut enyl i bueCOO t BUuOCCO- 2- pyri dyl 'é)ueCOO 0 9 Jul 7004 WO
01/57032 30 5 10 15 20 25 30 PCT/ US01/ 036 2802t BUuOCO- 2- pyndyl cpr oCOO-
2813t BuOCO- 4- pyri dyl cpr oCOO- 2826PhCO- 3-f ur yl cpr oCOO

2838PhCO 3-t hi enyl cproCOO 2844PhCO- 2- pyri dyl cpr oCOO-

2855PhCO- 4- py--—eiH-cpoQ00- 2869RKCO- n.nitrophenyl cproCO0
30532- FuCO- 10t enyl Et QABUCRD@4i Pr|@thiénylhi enyl cpr oCQOPrCO0-
3096Et CCO- 2- ey TP “"}‘é{; alvews -Irul!éﬁi TPToteo PrCO0-
3110i BuOCO- try) Pr O BuOGGYSIOPRPRNY | cpr oCOO-
g%ggpg{]%zt {[Q?gxillcg (gl SA48nH ri%l%b&lh' enyl Pr COO PrcOO-
1044 tBuOCO- cyclobutyl PrCOO-
5 11060 tBuOCO- phenyl PrCOO-
1879 tBuOCO- isobutenyl 2-ThCOO-
1883 {BuOCO- 2-pyridyl 2-ThCOO-
1892 tBuOCO- 2-furyl 2-ThCOO-
1900 tBuOCO- 2-thienyl 2-ThCOO-
10 {1911 {BuOCO- p-nitropheny! 2-ThCOO-
1923 tBuOCO- 3-furyl 2-ThCOO-
1939 tBuOCO- 3-thienyl 2-ThCOO-
1948 tBuOCO- 3-pyridyl 2-ThCOO-
1954 tBuOCO- 4-pyridyl 2-ThCOO-
15 | 1964 tBuOCO- isopropyl 2-ThCOO-
1970 tBuOCO- cyciobutyl 2-ThCOO-
1988 tBuOCO- phenyt | 2-ThCOO-
2101 tBuOCO- isobutenyt 2-FuCO0-
2111 {BUOCO- | 2-pyridyl 2-FUCO0- |
20 | 2124 tBuOCO- 3-pyridyl 2-FuCO0-
2132 tBuOCO- 4-pyridyl 2-FuCOO0-
2142 tBuOCO- 2-furyl 2-FuCOO-
2159 tBuOCO- 3-furyl 2-FuCOO0-
2164 tBuOCO- 2-thienyl 2-FuCO0-
25 2173 tBuOCO- 3-thienyl 2-FuCOO0-
2181 tBuOCO- isopropyl 2-FuCoo0-
2199 tBuOCO- cyclobutyl 2-FuCO0-
2202 {BuOCO- p-nitrophenyl 2-FuCQO-
2212 tBuOCO- phenyl 2-FuCOO-
30 | 2226 tBuOCO- isobutenyl iPrCO0-
2238 {BuOCO- 2-pyridyl iPrCO0-




3204 3204PhCO- 2-fu ryl PrCOO- 3219nPr CO- 2-fury! Et COO

3222nPr CO- 2- furyl PrCOO- 3258PhCO- 2-t hi enyl PrCOO- 3265i BUuOCO- 2-thi e
32972- FUCO 2-t hi enyl cpr oCOO- 3314nPr CO 2-t hi enyl Pr COO-

33522- Fa@pi?s7osp enyl Pr COO- 3361i Pr OCO- 2-t hi enyl Et COO PCT/US01/03623
3370Et OCO- 2-t hi enyl Et COO- 34082- ThCO 2-t hi enyl Pr COO-

3417i PrOCO 2-furyl PrCOO 34252- ThCO 2-t hi enyl Et COO-
34532- ThCO 2-t hi enyl cpr oCOO- 3482PhCO- cycl opr opyl PrCOO- 09 JUL20 WO

01/57032 31 PCT/ US01/ 03623 3494t C3H5CO- 2

25ni enyl Et 000-

3513t C3H5CO- 2-t hi enyl cpr oCOO- 35221 | PrOCO- 2-furyl Et COO- 35351
Et OCO 2-furyl Et 000- 5 3543C4H/CO 2-t hi enyl cpr oCOO-
3588C4H7CO- 2-t hi enyl Et COO- 3595I t C3H5CO- 2-t hi enyl Pr 000-

e R T O
ryl cpr oCOOf 2268612- Fu Jmﬁobo.yl Prﬂlq_gfnd?593l Et OCO- g;ﬁpr&OB-COO 15
3800C4AH7CO 3882 o2ty €00 53+Pr-0CO-2=For
ryl cpr oCo0| 226861 2- FJ]@}IQQQW y' grfubo. 39091 i Pr oddPrCOR- enyl Pr000- 20
?gﬁgggﬁzf:ﬁwp -%%} VIT ggy?&%qvggé% 2-fury! Bt CO
5 12287 tBuOCO- 2-thieny! iPrCOO-
2291 tBuOCO- 3-thienyl iPrCOO-
2306 tBuOCO- isopropyl iPrCOO-
2319 tBuOCO- cyclobutyl iPrCOO-
12320 tBuOCO- p-nitrophenyl iprCOO-
10 | 2332 tBuOCO- isobutenyl tC,H,CO0-
2348 tBUOCO- | 2-pyridyi tC,H,COO0-
2353 tBuOCO- | 3-pyridyl tC,H;COO-
2366 tBuOCO- | 4-pyridyl tC,H,CO0-
2379 tBuOCO- 2-furyl tC,H.,COO-
15 2380 tBuOCO- 3-furyt tC,H,COO0-
2392 tBuOCO- 2-thienyl tC,H,COO-
2408 tBuOCO- 3-thienyl tC,H,COO-
2413 tBuOCO- isopropyl tC,H.COO-
2424 tBuOCO- cyclobuty! tC,H,COO-
20 | 2439 t8uOCO- | p-nitrophenyl tC,H,COO0-
| 2442 tBuOCO- | phenyl tC,H.COO-
2455 tBuQCO- isobutenyl ibueCOO-
2464 tBuOCO- 2-pyridyl ibueCOO-
2472 tBuOCO- 4-pyridyl ibueCOO-
25 |2488 tBuOCO- 2-furyl ibueCOO-
2499 tBuOCO- 3-furyl ibueCOO-
2503 tBuOCO- 2-thienyl ibueCOO-
2511 tBuOCO- 3-thienyl ibueCOO-
2520 tBuOCO- phenyl ibueCOO-
30 | 2781 tBuOCO- 3-furyl cproCOO-
2794 tBuOCO- 3-thienyl cproCO0-

Ryl Goss.



25 3994t C3H5CO 2-furyl PrC00- 4051Et OCO- 2-t hi enyl cpr oCOO-
4062nPr CO 2-fury! cpro000- 41123- PyCO 2-t hi enyl cpr o000-

41213- Py
t hi enyf Et

irk@'{ag“

4329i bueCO- 2-t hi enyl cproCOO 43351 bueCO 2-t hi enyl Et CO0-
4344i bueCO- 2-t hi enyl Pr000- 46651Bu000- 3-f uryl cpr oCOO

47041 BuCCO- 3-furyl Pr000- 4711i BuOCO 3-t hi

eqy | Et 000-

4720i BUOCO-i sobut enyl cpr oCOO- 47991 BuOCO- cycl opr opyl Et COO-
4808i BUOCO- cycl opr opyl nPr COO- 4834i BuOCO- 3-t hi enyl nPr COO-
4888t C3H5CO- 3- f uryl Et COO 4919t C3H5CO- 3- f ur yl nPr COO

09 Jul 2008

yl Et COO- 30 41903- PyCO- 2-t hi enyl Pr000- 42074- PyCO- 2
J UL 2004 WO 01/57032 32 5 10 15 20 P

B o

4944t C3H5CO+ 504 H-BHEsO-3—thi-eRy-epHeGoo-
5040t C3H5CO] 2808, enyl c ﬁBo@@OJsoes:?.mm. sobut eny| EtjogneCOO0-
géllgg'lt 33%| 81 ﬂklﬁwlcgpcggpyg nﬁm%l | ow ng t he
processes de 13quﬂ}|seMere her ei ”’cﬁrB@Oéor[ oW ng
speci fic taxeanre o —forrH-a—14—maybe torepnared  wherein
is as preV|c 1§—meb|n.Rlp|sRlc@mO(and RO is 2b
br Anched ® of 204 | , SN or hexyl - [GRPCOIDSL tuted o |
L e Rt e ot
unsubstitut 2888 to C |8HGOy| su¢p-mittophéyylyl or cproCOO-
3053 2-FuCoO- 2-thienyl EtCOO-
3071 PrOCO- | 2-thienyl cproCOO- T
10 | 3096 EtOCO- 2-thienyl PrCOO-
3102 iBUOCO- 2-furyl cproCO0-
3110 iBuOCO- 2-furyl PrCOO-
3129 iBuOCO- 2-thienyl cproCOO0-
3132 nPrCO- 2-thienyl cproCOO-
15 | 3148 nPrCO- 2-thienyl PrcOO-
3163 iBuOCO- 2-thienyl EtCOO- .
3204 PhCO- 2-furyl PrCOO-
3219 nPrCO- 2-furyl EtCOO-
3222 nPrCO- | 2-furyl PrCOO- i
20 | 3258 PhCO- 2-thienyl PrCQOO-
3265 iBUOCO- 2-thienyl PrCOO-
3297 2-FuCoO- 2-thienvyl cproCOO-
3314 nPrCO- 2-thienyl PrCOO-
3352 2-FuCo- 2-thienyl PrCOO-
25 | 3361 iPrOCO- 2-thienyl EtCOO-
3370 EtOCO- 2-thienyl EtCOO-
3408 2-ThCO- 2-thienyl PrCOO-
3417 iPrOCO- 2-furyl PrCO0-
3425 2-ThCO- 2-thienyl EtCOO-
30 | 3453 2-ThCO- 2-thienyl cproCOO-
3482 PhCO- cyclopropyl PrCOO-




strai ght or branched propynyl,

substituted or 30 unsubstituted phenyl,
het er oaromati ¢ such as

furyl

furyl,

benzoyl
R8COO 3-t hi enyl

I n one enbodi nent,
branched or cyclic propyl,
or thienyl.

benzoyl

benzoyl
RaCOO 2-pyri dyl

butynyl, pentynyl, or hexynyl;
or (v) substituted or unsubs
thienyl, or pyridyl.

R10 may be R1 COO wherein
strai ght or branched

(14) 10 15 20 25 tBuOCO t BuOCO
t BuOCO t BuOCO t Bu0O00O t BuOOO t BuOCO t BuOC@E1 BuOCO t Bu0O00 t BuOCO t BuOCO
t BuOCO benzoyl benzoyl

x3 110 2-furyl
3-furyl RaCOO 2-thienyl

Ra000 3-pyri dyl

RaCQOO 4- pyri dyl RaCQOO i sobutenyl RaCOO i sopropyl RaCOO
3494 tC,H;CO- 2-thienyt EtCOO-
3513 tC;H,CO- 2-thienyl cproCOO-
3522 iPrOCO- 2-furyl EtCOO-
3535 EtOCO- 2-furyl EtCOO0-
5 |3543 CH,CO- 2-thienyl cproCOO0-
3588 CH,CO- 2-thienyl EtCOO-
3595 tC,H,CO- 2-thienyl PrCOO-
3603 C,H,CO- 2-thienyl PrCOO-
3644 2-ThCO- 2-furyl EtCOO-
10 | 3656 2-ThCO- 2-furyt PrCOO-
3663 2-ThCO- 2-furyl cproCOO-
3677 EtOCO- 2-furyl cproCOO-
3686 2-FuCO- 2-furyl PrCOO-
36983 EtOCO- 2-furyl PrcOO-
15 | 3800 CH,CO- 2-furyl PrCOO-
3818 2-FuCoO- 2-furyl EtCOO-
3853 iPrOCO- 2-furyl cproCOO-
3866 2-FuCO- 2-furyl cproCOO0O-
3909 iPrOCO- 2-thienyl PrCO0O-
20 |3938 C,H,CO- 2-furyl cproCOO-
3945 C,H,CO- 2-furyl EtCOO-
3857 iBuOCO- 2-furyl PrCO0-
3971 tC4H,CO- 2-furyl cproCOO-
3982 tC,H.CO- 2-furyl EtCOO-
25 |3994 tC,H.CO- 2-furyl PrCOO-
4051 EtOCO- 2-thienyl cproCOO-
4062 nPrCO- 2-furyl cproCQO-
4112 3-PyCO- 2-thienyl cproCOO-
4121 3-PyCO- 2-thienyl EtCOO-
30 |4190 3-PyCO- 2-thienyl PrCOO-
4207 4-PyCO- 2-thienyl EtCOO-

09 1A et

The substituents nmay be
t hose i dwotoifstezd el sewhere 09 JUL2004 WO 01/ 57032 PCTI USO¢R8603el herein
for substituted hydrocarbyl.

Rio, is ethyl, straight,
propenyl, isobutenyl,




cycl opropyl - RaCOO cycl obutyl
Ra000 3-furyl RaCOO 2-thienyl Ra@dDbeti@by!
3-pyri dylm enzoyl 14-pyridyl I RaCOO 0 9 JUL 2001 WO 01/57032 34 5 10
15 20 25 S01/ 03623 benzoyl i sobut enyl Re000- benzoy! iPETHWBPEERACOO-
benzoyl cycl opr opyl RCOO- benzoyl cycl obut yl RaCOO benzoyl cycl opent yl RaCOO
benzoyl phenyl Ra000- 2- FUCO 2-furyl RaCOO 2- FuCO 3-f uryl RaCOO '

2- FUCO 2-t hi enyl Ra000- 2- FuCO 3-t hi enyl Ra 2- FUCO- 2- pyri dyl Racoo-

2- FUCO- 3- pyri dyl RaCOO- 2- FUCO- 4- pyri dyl ' Ra000- 2- FuCO-i sobut enyl RaCOO-

2- FUCGO- i sopr opyl Pacoo- 2- FuCO- cycl opropyl RaCOO 2- FuCO- cycl obut yl RaCOO

2- FUCO- cydopent yl R3000- 2- FUCO- phenyl RaCOO- 2 ThCO 2-furyl RaCOO- 2

ThCO 3-furyl 2—Hrgo—2—th-eryH-RaCOO

R2000 cycl opentyl RaCOO phenyl
Ra000 3-thienyl RaCO0 2-pyridyl

RaCOO 2 furyl

4320 = |ibueCO- ~ | 2-thienyl cproCOO-
4335 ibueCO- 2-thienyl EtCOO-
4344 ibueCO- 2-thienyi PrCOO-
4665 iBuOCO- 3-furyl cproCOO-
5 |4704 iBuOCO- 3-furyl PrCOO-
4711 iBuOCO- | 3-thienyl EtCOO-
4720 iBuOCO- isobutenyl cproCO0O-
4799 iBuOCO- cyclopropyl EtCOO-
4808 iBuOCO- cyclopropyl nPrCOO-
10 |4834 iBuOCO- 3-thienyl nPrCOQC-
4888 tC,H;CO- 3-furyl EtCOO-
4919 tC,H;CO- 3-furyl nPrCOO-
4944 tC,H,CO- 3-furyl cproCO0-
5011 iBuOCO- 3-thienyl cproCOO-
16 |5040 tC,HsCO- 3-thienyl cproCOO-
5065 iBuOCO- isobutenyl EtCOO-
5144 iBuOCO- isobutenyl nPrCOO-
5232 tBuOCO- cyclopropyl cproCOO-
5495 tBuOCO- 3-furyt EtCOO-
20 |6522 tAmOCO- | 2-furyl EtCOO-
Example 3

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

following specific taxanes having structural formula 14 may be prepared, wherein
Ry is as previously defined, including wherein Ry is Ry.COO- and R, is

25 (i) substituted or unsubstituted C, to C, alkyl such as ethyl, or straight, branched
or cyclic propyl, butyl, pentyl, or hexyl; (ii) substituted or unsubstituted C, to C,
alkenyl such as ethenyl or straight, branched or cyclic propenyl, butenyl, pentenyl
or hexenyt; (jii} substituted or unsubstituted C, to G, alkynyl such as ethynyl or
straight or branched propynyl, butynyl, pentynyl, or hexynyl: (iv) substituted or

30 unsubstituted phenyt, or (v) substituted or unsubstituted heteroaromatic such as
furyl, thienyl, or pyridyl. The substituents may be those identified elsewhere



2- ThCO- 3-t hi enyl RaRCOO- 2 ThCO- 2- pyndyl RaCOO-  2- ThCO- 3- pyri dyl Ra000- 9 jy| 7004
2- ThCO- 4- pyndyl Ra000- 2- ThCO i sobut enyl RaCOO- 2- ThCO-i sopr opyl RaCOO

2- ThCO cyci opr opyl RaCOO- 2- ThCO- cycl obut yl RaCOO- 2- ThCO- cycl opent yl RaCOO 09
JUL2006 win)§7032/032 5 10 15 20 25 30 PCT/ USO 1/ 03623 35 20501103623

phenyl Ra000- 2-PyCO 2-furyl RaCOO- 2-PyCO 13-fu ryl RaCOO 2- PyCO |

2-t hi enyl RaCOO- 2- PyCO 3-t hi enyl RaCOO- 2- PyCO- 12- pyndyl Ra000-

2- PyCO 13- pyri dyl RBO00- 2-PyCO 4-pyri dyl RaCOO 2- PyCO 1 i sobut enyl RaCOO

2- PyCO- i sopr opyl Ra000- 2-PyCO- | cycl opr o8 RJ000- 2-PyCO-| cycl obut yl RaCOO
2- PyCO- cycl opent yl RaCOO 2- PyCO phenyl RaCOO- 3- PyCO- 2- f ur yl RaCOO

3-PyCO 3-furyl Ra000- 3-PyCO- 1 2-thienyl RaRCOO 3- PyCO 3-t hi enyl Ra000-
3-PyCO 1 2-pyridyl RaCOO 3-PyCO 3- pyri dyl Ra000- 3- PyCO- 4- pyndyl Re000-

3- PyCO- i sdisreinrfor sehsiiotedshpijrocarbyhp o pne raoibodiment, R,, may be R,,,COO-

wherein R, is ethyl, straight, branched or cyclic propyl, straight or branched
propenyl, isobutenyl, furyi or thienyl.

Xs X4 Ry
tBuOCO- 2-furyl R,CO0-
10 {tBuOCO- 3-furyl R,COO-
tBuOCO- 2-thienyl R,COO-
tBUOCO- 3-thienyl R,COO-
tBuOCO- 2-pyridyl R,COO-
tBuOCO- 3-pyridyl R,COO-
15 {tBuOCO- 4-pyridyl R,COO0-
tBuOCO- isobutenyl R,COO-
tBuOCO- isopropyl R,COO-
tBuOCO- cyclopropyl R,COO0O-
tBuOCO- -cyclobutyi R,COO-
20 |tBuOCO- cyclopentyl R,COO-
tBuOCO- phenyl R,COO-
benzoyl 2-furyl R,COO-
benzoyl 3-furyl R,COO-
benzoyl 2-thienyl R,COO-
25 | benzoyl 3-thienyl R.COO-
benzoyl 2-pyridyl R,COO-
benzoyl 3-pyridyl R,COO-
benzoyl 4-pyridyl R,COO-




- PyCO- cycl opropyl RaCOO- 3- PyCO- cydobut yl RaCOO- 3- PyCO- cycl opent yl Ra@do/UL 2004
- PyCO phenyl R2000- 4- PyCOZ furyl Ra000- 4-PyCO 3-furyl RaCOO

PyCO 2 [ 000- 4-PyCO- 3-thienylRaCOO- 0 9 J UL 2 01/ 57032

5 10 \TvbggiagdgE*go PCTI US01/ 03623 4- PyCO- 2- pyri dyl Ra000- PCTOdO103s

- PyCO 3- pyri dyl RaCOO- 4- PyCO 4- pyri dyl Ra000- 4- PyCO- i sobut enyl RaCOO

4- PyCO i sopropyl Ra000- 4- PyCO- cycl opropyl Ra000- 4- PyCO cycl obut yl Ra000-

4- PyCO- cycl opent yl Ra000- 4- PyCO phenyl RaC3a C4H7CO- 2-f uryl RaCOO

CAH7CO 3- f uryl Ra000- CAH7CO- 2-t hi enyl RaCOO- CAH7CO- 3-t hi enyl RaCOO-

CAH7CO 2- pyri dyl RaCOO- CAH7CO- 3- pyri dyl Re000- CAH7CO- 4- pyri dyl RaCOO-

CAH7CO- i sobut enyl RaCOO- CAH/CO- | sopropyl RaOOO CAH7CO- cycl opr opyl RCOO-

CAH7CO- cycl ¢ CO~ECAHFEO-CY ¢ upc..t HReEOa-C4--Eq-phem-Ra000
Et OCO- 2- f ur ||l Et OCO- 3- f ur y| Risobgtenyl ﬁaCOO-
benzoyl isopropyl R,CO0O-
benzoyl cyclopropyl R,COO-
benzoyl cyclobutyl R,CO0-
5 | benzoyl cyclopentyl R,CO0O-
benzoyi phenyl R,COO-
2-FuCO- 2-furyi R,COO-
2-FuCoO- 3-furyl R,COOC-
2-FuCO- 2-thienyl R,COO0-
10 | 2-FuCO- 3-thienyl R,CO0-
2-FuCoO- 2-pyridyl R,COO-
2-FuCo- 3-pyridyl R,CO0-
2-FuCO- 4-pyridyt R,COO-
2-FuCo- isobutenyl R,COO0-
16 | 2-FuCO- isopropyl R,CO0-
2-FuCo- cyclopropyl R,COO-
2-FuCO- cyclobutyl R,COO0-
2-FuCoO- cyclopentyl R,COO-
2-FuCO- phenyt R,COO-
20 {2-ThCO- 2-furyl R,COO-
2-ThCO- 3-furyl R,COO-
2-ThCO- 2-thienyl R,COO-
2-ThCO- 3-thienyl R,COO0-
2-ThCO- 2-pyridyl R,COO-
25 | 2-ThCO- 3-pyridyi R,COO0-
2-ThCO- 4-pyridyt R,COO-
2-ThCO- isobutenyl R,COOC-
2-ThCO- isopropyl R,COO0-
2-ThCO- cyclopropyl R,COO0O-
30 | 2-ThCO- cyclobutyl R,COO-
2-ThCO- cyclopentyl R,COO-




Et OCO- 2- t hi enyl RaCOD Et 00O 3- t hi enyl R8000- Et OCO- 2- pyr i dyl RaCOO

Et OCO 3- pyri dyl Ra000- Et OCO- 4- pyri dyl Ra000- Et OCO- i sobut enyl Ra000- 09 JUL 2004
Et OCO- i sopr opyl RaCOD 09 JUL2006 WD 01/57032 37 5 10 15 20 25 Et OCO Et OCO
Et OCO Etvw0®1i5ma82CO i bueCO i bueCO i bueCO i bueCO i bueCO i buBCUUSHUSBEE3 | bueCO

i bueCO i bueCO i bueCO i bueCO i BuCO- i BuCO- i BuCO- i BuCO- iBuCO 1BuCO i BuCoO
i BuCO- i BuCO- i BuCoO- | BuCo

35
2-ThCO- phenyi R,CO0-
2-PyCO- 2-furyl R,COO-
2-PyCO- 3-furyl R,COO0-
2-PyCO- 2-thienyl R,COO-
5 |2-PyCO- 3-thienyl R.COO-
2-PyCO- 2-pyridyl R,COO-
2-PyCO- 3-pyridyl R,COO-
2-PyCO- 4-pyridyl R,COO-
2-PyCO- isobutenyl R,COO-
10 | 2-PyCO- isopropyl - R,COO-
2-PyCO- cyclopropyl R,COO-
2-PyCO- cyclobutyl R,COO0-
2-PyCO- cyclopentyl R,COO-
2-PyCO- phenyl R,COO-
15 1 3-PyCO- 2-furyl R,COO0-
3-PyCO- 3-furyl R,COO-
3-PyCO- 2-thienyl R,COO0O-
3-PyCO- 3-thienyl R,COO-
3-PyCO- 2-pyridyl R,CO0-
20 | 3-PyCO- 3-pyridyl R,COO-
3-PyCO- 4-pyridyl R,COO-
3-PyCO- isobutenyl R,COO0-
3-PyCO- isopropyl R,COO-
3-PyCO- cyciopropyl R,COO-
25 | 3-PyCO- cyclobutyt R,COO-
3-PyCO- cyclopentyl R,COO0O-
3-PyCO- phenyl R.COO-
4-PyCO- 2-furyl R,COO-
4-PyCO- 3-furyl R.COO-
30 | 4-PyCO- 2-thienyl R,COO-
4-PyCO- 3-thienyl R.COO-




| BUuCO- i BUuCO- i BuO0OO cycl opropyl cyclobutyl cyclopentyl phenyl Z'f[rgY!hLZUﬂh
3=furyl 2-thienyl 3-thienyl 2-pyridyl 3-pyridyl 4-pyridyl isobuteny

i sopropyl wpehapizepyl cydobutyl cyclopentyl phenyl 2-fury) 3-furyl

2-thi enyl 3-thienyl RaCOO RaCOO RaCOO RaCOO RaCOO Re000 RaCR&¥ FaCoo
RaCOO Ra000 ROOO Ra000 Ra000 Ra0O00 Ra000 RaCOO 30

36
4-PyCO- 2-pyridyl R.COO-
4-PyCO- 3-pyridyl R,COO-
4-PyCO- 4-pyridyl R,COO0-
4-PyCO- isobutenyl R,COO0-
| 5 |4-PyCO- isopropyl R.COO-
4-PyCO- cyclopropyl R.COO-
4-PyCO- cyclobutyl R,CO0-
4-PyCO- cyclopenty! R,COO- ]
4-PyCO- phenyl R.COO-
10 | CH,CO- 2-furyl R,COO-
C,H,CO- 3-furyl R,COO-
C,H,CO- 2-thienyl R.,COO-
CH,CO-- | 3-thienyl R,CO0-
CH,CO- 2-pyridyl | R,COO-
15 | C,H,CO- 3-pyridyl R.COO-
C.H,CO- 4-pyridyl R,COO-
C,H,CO- isobutenyl R,COO0-
C,H,CO- isopropyl R,COO-
C,H,CO- cyclopropyl R,COO- i
20 | CH,CO- cyclobutyl R,CO0-
CH,CO- cyclopentyl R.COO-
C,H,CO- phenyl R,COO-
EtOCO- 2-furyl R.COO-
EtOCO- 3-furyl R,COO-
25 | EtOCO- | 2-thieny! | R,COO-
EtOCO- 3-thienyl R,COGC-
EtOCO- 2-pyridyl | R,COO-
EtOCO- { 3-pyridyl R.COO-
EtOCO- 4-pyridyl R,COO0-
30 | EtOCO- isobutenyl R,COO-
EtOCO- isopropyl R.COO-




2-pyridyl 3-pyrdyl 4-pyridyl isobutenyl PCTIUSO 1 /03623 RaCOO Raooo[}@am%m
RCOO Ra000 Ra000 RaCOO RaCQO i sopropyl Ra000- cydopr opyl Ra000-

cycl obut yl RaC00- cycl opent yl RO0O0- phenyl RaCOO 2 furyl Ra000- 0 9 iut 2004 WO
01/ 57032w88187@2 15 20 25 30 PCT/ USOL/ 03623 | BUuOCO 3- f ur yPEETS0D/03623
I BuOCO- 2-t hi enyl R3000- i Bu0O0O- 3-t hi enyl R, 000- i BuOCO- 2- pyri dyl Re000-
I BUuOCO- 3- pyri dyl RaCOO i BUuOCGO- 4- pyri dyl RaCOO | BuOOO-i sobut enyl Ra000-

i BUOCO-i sopr opyl RaCOO i BuOCO- cycl opr opyl i BuO0O- cycl obut yl Ra000-
I BuOCO- cycl opent yl RBCOO- i BUuOCO phenyl ROG®- i Pr000- 2-f uryl RaCOO-
| Pr OCO- 3-f uryl Ra000-
EtOCO- cyclopropyl R,COO-
EtOCO- cyclobutyi R,COO-
EtOCO- cyclopentyl R,CO0-
EtOCO- ' phenyl R,COO-
5 |ibueCO- 2-furyl R,COO-
ibueCO- 3furyl - |r,cOO-
ibueCO- 2-thienyl R,COO-
ibueCO- 3-thienyl R,COO-
ibueCO- 2-pyridyt R.COO-
10 | ibueCO- 3-pyridyl R,CO0-
ibueCO- 4-pyridyl R.COO-
ibueCO- isobutenyl R,COO-
ibueCO- _ isopropyl R,COO-
ibueCO- cyclopropyl R,COO-
15 | ibueCO- cyclobutyl R,COO0-
ibueCO- cyclopenty! R.COO-
ibueCO- phenyl R,COO-
iBuCO- 2-furyl R,COO-
iBuCO- 3-furyt R,CO0-
20 | iBuCO- 2-thienyl R,COO-
iBUuCO- 3-thienyl R,COO-
iBuCO- 2-pyridyl R,COO-
iBuCO- 3-pyridyl R,COO-
iBuCO- 4-pyridyl R,COO-
25 | iBuCO- isobutenyl R,COO-
iBuCO- isopropyl R,COO-
iBuCO- cyclopropyl R,COO-
iBuCO- cyclobutyl R.COO-
iBuCO- cyclopentyl R,COO-
30 |iBuCO- phenyl R,COO-
iBuOCO- 2-furyl R,COO-




I PrO0O- 2-thienyl RaCOO | PrOCO-3-thieny! o Crr0_ '" J.a iProco-2-pyrdyl RacoG
i Pr OCO- 3- pyrdyl Ra000- i Pr OCO- 4- pyr dyl RaCOO i Pr000- i sobut enyl RaC0OO § 8 jUL 2004
i PrO0G-i sopropyl RaCOO i Pr OCO- cycl opr opyl RaCOO i Pr 000 cycl obut yl RaCOO-

I PrOCO-cycl o gnt | RaCOO- i Pr OCO phenyl RCOO- nPr OCO- 2-f ur yl Ra000-
nPrOCOS-fur'& &H%@%?- nPr OCO- 2- t hi enyl RaCOO- nPr OCO- 3- t hi eR@TFRSEIE623

nPr 000 2- pyri dyl Rac00- nPr00G 3-pyridyl RaCOO 0 9 JUL 2004 WO 01/57032 39 5
10 15 20 25 30 PCTfUSO /03623 nPrOCO 4- pyri dyl RCOO- nPr OCO i sobut enyl R. COO
nPr OCO-i sopr opyl Racoo- nPr OCO- cycl opr opy, nPr OCO- cycl obut yl Racoo-

nPr OCO- cycl opent yl Racoo- nPr OCO phenyl R. nPr CO 2-furyl R COO

nPr CO 3-furyl RaC. 00- nPrCGO' 2-t hi enyl RCOO- nPr CO 3-t hi enyl RCOO

nPr CO 2- pyri dyl R COO- nPr CO 3- pyddyl RCOO- nPr CO 4- pyddyl RaCOO-

iBuOCO- 3-furyt R,COO-
iBuOCO- 2-thienyl . R,COO-
iBuOCO- 3-thienyl ‘ - |rR.COO-
iBuOCO- 2-pyridyl R,COO-
5 |iBuOCO- ' 3-pyridyl R,COO-
iBuOCO- 4-pyridyl R,COO-
iBuOCO- isobutenyl R,CO0O-
iBuOCO- : isopropyl R,CO0-
iBuOCO- cyclopropyl R,COO-
10 |iBuOCO- - cyclobutyl R,CO0O-
iBUuOCO- cyclopentyl R.COO-
iBuOCO- phenyl R,COO0O-
iPrOCO- 2-furyl - | R,COO0-
iPrOCO- 3-furyl R,COO-
15 |iPrOCO- 2-thienyl R,COO-
iPrOCO- 3-thienyl R,CO0-
iPrOCO- 2-pyridyl R,COO-
iPrOCO- 3-pyridyl R.COO-
iPrOCO- 4-pyridyl R,COO-
20 {iPrOCO- isobutenyl R,COO-
iPrOCO- isopropyl R,CO0O-
iPrOCO- cyclopropyl R,COO-
iPrOCO- cyclobutyl ' R,COO-
iPrOCO- cyclopentyl R,COO-
25 | iPrOCO- phenyl R,CO0O-
nPrOCO- 2-furyl R,COO-
nPrOCO- 3-furyl R,COO-
nPrOCO- 2-thienyl R,COO-
nPrOCO- 3-thienyl R,COO-
30 | nPrOCO- 2-pyridyl R.COO-
nPrOCO- 3-pyridyl R,COO-




nPr CO-i sobut enyl R. COO- nPrCO-i sopropylRrlr)r)- a nPrCO cycl opropyl é?CﬁJO
nPr CO-cycl obut yl RCOO- nPr CO cycl opent yl FZaCOO- . nPr CO- phenyl RCOO- 09 JUL 2004

t BuOCO- cycl opent yl Et COO- benzoyl cycl opent yl Et COO- 2- FUuCO- 3-f uryl Et COO-

2- FuCoO 3-t hl I 2- FuCO 2- pyHdyl Et COO- 2- FuCO- 3- pyddyl Et COO-

2- FuCo- 4- pyrﬁ%lg‘}% 2- FUCO- i sobut enyl Et COO- 2- FuCO- i sopfdfyIepiseo

2- FUCO- cycl opropy, Et COO- L 2- FUCO- cycl obutyl tcoo- WO 01/57032 40 5 10 15 20
25 30 09 JUL2004 PCT/US01/ 03623 2- FuCO cycl opent yl Et COO-

2- FUCO- phenyl Et COO- 2- ThCO- 3-fury! Et COO- 2-3ghCO- 3-t hi enyl Et COO-

2- ThCO 2- pyri dyl Et COO- 2- ThCO 3- pyri dyl Et 000- 2- ThCO 4- pyri dyl Et COO-

2- ThCO- i sobut enyl Et COO- 2- ThCO-i sopr opyl Et 000- 2 ThCO cycl opr opyl Et 000-
2ThCO cycl obut yl Et COO- 2- ThCO- cycl opent yl Et COO- 2- ThCO phenyl Et COO-

2- PyCO 2-furyl H:‘tnerb}COé_- PyCO—3-1Tr If})ﬁ%}d‘ﬁ R.COO-
nPrOCO- isobutenyl R,COO-
nPrOCO- isopropyl R,COO-
nPrOoCO- cyclopropyl R,COO-

5 | nPrOCO- cyclobutyl R,COO-
nPrOCO- cyclopentyl R,CO0O-
nPrOCO- phenyl R,CO0-
nPrCO- 2-furyl R,CO0O-
nPrCO- 3-furyl R,COO-

10 | nPrCO- 2-thienyl R,COO-
nPrCO- 3-thienyl R,COOC-
nPrCO- 2-pyridyl R,CO0-
nPrCO- 3-pyridyl R,COO-
nPrCO- 4-pyridyl R,COO0-
16 | nPrCO- isobutenyl R,COO-
nPrCO- isopronyl R,CO0-
nPrCO- cyciopropyl R,COO-
nPrCO- cyclobutyl R,COOQO-
nPrCO- cyclopentyl R,COO-
20 | nPrCO- phenyl R,COO0-
tBuOCO- cyclopentyl EtCOO-
benzoyl cyclopentyl EtCOO-
2-FuCoO- 3-furyl EtCOO-
2-FuCO- 3-thienyl EtCOO-
25 | 2-FuCO- 2-pyridyl EtCOO-
2-FuCoO- 3-pyridyl EtCOO-
2-FuCoO- | 4-pyridyl. EtCOO0-
2-FuCO- isobutenyi EtCOO-
2-FuCO- isopropyl EtCOO-
30 | 2-FuCO- cyclopropyl EtCOO-
2-FuCO- cyclobutyt EtCOO-




2- PyCO- 2-t hi enyl Et COO- 2- PyCO- 3- t hi enyl Et COO- 2- PyCO- 2- pyr i dyl Et 000-
2- PyCO- 3- pyri dyl Et COO- 2- PyCO- 4- pyri dyl Et COO- 2- PyCO-i sobut enyl Et CO& JuL 2004
2- PyCO- i spahpmsEt COO- 2- PyCO cycl opropyl Et COO 2- Py_CO cyc _WMEE,BOO
2- PyCO cydopent yl Et COO- 2- PyCO phenyl Et COO- 3- PyCO- 2- f uryl
3-PyCO 3-furyl Et COO- 3- PyCO- 3-t hi enyl Et 000- 3- PyCO- 2- pyri dyl Et COO-
3-PyCO 3-pyridylEtCOO a 9 J UL 7004 WO 01/57032 5 10 15 20 25 30
PCTI USOL/ 03623 41 3-PyCO 4-pyridyl Et COO- 3#@PyCO- i sobut enyl Et COO-
3-PyCO i sopropyl Et COO- 3- PyCO- cycl opropyl Et COO- 3- PyCO- cycl obut yl Et COO
3- PyCO- cydopent yl Et COO- 3- PyCO- phenyl Et COO- 4- PyCO- 2- f ur yl Et COO-
4- PyCO 3-furyl Et COO- 4- PyCO 3-thi enyI Et COO- 4- PyCOZ pyrl dyI EtC'C_JE}nM
4 PY00 | sopIGRUVEIRIN. 4 PycO cyNPIPBBIME Co 4. by dBRyaPbnuty! E Coo
2-FuCo- phenyl EtCOO-
2-ThCO- 3-furyl EtCOO0-
2-ThCO- 3-thienyl EtCOO-
5 |2-ThCO- 2-pyridyl EtCOO0-
2-ThCO- 3-pyridyl EtCOO-
2-ThCO- 4-pyridyl EtCOO-
2-ThCO- isobutenyl EtCOO-
2-ThCO- isopropyl EtCOO- N
10 |2-ThCO- cyclopropyl EtCOO-
2-ThCO- | cyclobutyl EtCOO-
2-ThCO- cyclopentyl EtCOO-
2-ThCO- phenyl EtCOO-
2-PyCO- 2-furyl , EtCOO-
15 | 2-PyCO- ' 3-furyl : EtCOO0-
2-PyCO- 2-thienyl - EtCOO-
2-PyCO- 3-thienyl EtCOO-
2-PyCO- , 2-pyridyl EtCOO-
2-PyCO- 3-pyridyl EtCOO- ]
20 | 2-PyCO- 4-pyridyl E1COO0-
2-PyCO- isobutenyl EtCOO-
2-PyCO- isopropyl EtCOO-
2-PyCO- cyclopropyl EtCOO-
2-PyCO- cyciobutyl EtCOO-
25 |2-PyCO- cyclopenty! EtCOO-
2-PyCO- phenyt EtCOO0-
3-PyCO- 2-furyl EtCOO-
3-PyCO- 3-furyl EtCOO-
3-PyCQO- 3-thienyt EtCOO-
30 | 3-PyCO- 2-pyridyl EtCOO-
3-PyCO- 3-pyridyl EtCOO-




4- PyCO- cycl opent yl Et COO- 4- PyCO phenyl Et COO- CAH7CO- 3- f ur yl Et COO-

CAH7CO- 3-t hi enyl Et COO- C4H7CO- 2- pyri dyl Et COO- CAH7CO- 3- pyri dyl Et cool 3 JUL 2004
CAH7CO- 4- | Et COO- C4H/CO C4H, CO-i sopropyl Et COO

CAH7CO- @{f%‘ré%’%éyl Et COO- C4H, 0O cycl obut yl Et 000- C4H7CO- &Yt Spantr Et 000-
CAH7CO phenyl Et 000- Et 000- 3-furyl Et COO- i sobutenyl Et000 WO 01/57032 42 5
10 15 20 25 Et 000 Et OCO Et OCO Et OCO Et OCO Et OCO Et 000 Et OCO Et OCO Et OCO

i bueCO i bueCO i bueCO i bueCO i bueCO i bueC@4i bueCO i bueCO i bueCO

3-PyCO- 4-pyridyl EtCOO-
3-PyCO- , isobutenyl EtCOO-
3-PyCO- isopropyl EtCOO-
3-PyCO- cyclopropyl EtCOO-
5 | 3-PyCO- cyciobutyl EtCOO-
3-PyCO- cyclopentyl EtCOO-
3-PyCO- phenyl : EtCOO-
4-PyCO- 2-furyl EtCOO-
4-PyCO- 3-furyl EtCOO-
10 | 4-PyCO- 3-thienyl EtCOO-
4-PyCO- 2-pyridyl EtCOO-
4-PyCO- 3-pyridyt E{COO-
4-PyCO- 4-pyridyl EtCOO-
4-PyCO- isobutenyl EtCOO-
15 | 4-PyCO- isopropyl EtCOO0O-
4-PyCO- cyclopropyl EtCOO-
4-PyCO- cyclobutyl EtCOO0O-
4-PyCO- cyclopentyl EtCOO-
4-PyCO- phenyl EtCOO-
20 |C,H,CO- 3-furyt EtCOO-
C,H,CO- 3-thienyl EtCOO-
C,H,CO- 2-pyridyl EtCOO-
C,H,CO- 3-pyridyl EtCOO-
C,H,CO- 4-pyridyl EtCOO-
25 |C,H,CO- isobutenyl EtCOO-
C,H,CO- isopropyi EtCOO-
C,H,CO- cyclopropyl EtCOO-
C H,CO- cyclobutyl EtCOO-
C,H,CO- cyclopentyl EtCOO-
30 |C,H,CO- phenyl EtCOO-
EtOCO- 3-furyl EtCOO0-




i bueCO i bueCO i bueCO | BUCO BuCO i BuCO i BuCO i BuCO | BuCO I BuCO 3-t hifehylj; 7 ﬁ
2-pyri dy. dyI 4-pyridyl isobutenyl isopropyl cyclo C clobuty
cyclopeﬁ#mﬁ’g%%nyl 2-furyl 3-furyl 3-thienyl 2-pyridyl §§&ﬁ§§f° X yrldyl

i sobut enyl isopropyl cyclopropyl cyclobutyl cyclopentyl phenyl 2 furyl
3-furyl 2-thienyl 3-thienyl 2-pyridyl 3-pyridyl 4-pyridyl 0 9 J ul 2004
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EtOCO- 3-thienyl ‘ EthO-
EtOCO- 2-pyridyl EtCOO-
EtOCO- 3-pyridyl , EtCOO-
EtOCO- 4-pyridyl EtCOO-
5 | EtOCO- isobutenyl EtCOO0-
EtOCO- isopropyl EtCOO-
EtOCO- cyclopropyl EtCOO-
EtOCO- cyclobutyl EtCOO-
EtOCO- cyclopentyl EtCOO- 1
10 | EtOCO- phenyl EtCOO-
ibueCO- 2-furyl EtCOO-
ibueCO- 3-furyl EtCOO-
ibueCO- 3-thienyl | EtCOO-
ibueCO- 2-pyridyl : EtCOO-
15 | ibueCO- 3-pyridyl EtCOO0-
ibueCO- 4-pyridyl EtCOO-
ibueCO- isobutenyl EtCOO-
ibueCO- isopropyl EtCOO-
ibueCO- cyclopropyl EtCOO-
20 |ibueCo- cyclobutyl EtCOO- i
ibueCO- cyclopentyl EtCOO0-
ibueCO- phenyl EtCOO-
iBuCO- | 2-furyl EtCOO-
iBuCO- 3-furyl EtCOO-
25 | iBuCO- 2-thienyl EtCOO-
iBuCO- 3-thienyl EtCOO0-
iBuCO- 2-pyridyl EtCOO0-
iBuCO- 3-pyridyl EtCOC-
iBuCO- 4-pyridyl EtCOO-
30 |iBuCO- isobutenyl EtCOO-
iBuCO- isopropyl EtCOO-
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Et COO Et COO 30 i BuCO i sobutenyl EtCOO iBuCO isopropyl EtCOO 0O UL
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Et COO- i BUCO cycl obutyl - Et COO- i BuCO cycl opentyl Et COO i BuCO phenyl
Et COO- 1 BuOCO 2-furyl EtCOO

43

iBuCO- cyclopropyl EtCOO-
iBuCO- cyclobutyl EtCOO-
iBuCO- cyclopentyi EtCOO-
iBUuCO- pheny! EtCOO-
5 |iBuOCO- 2-furyl EtCOO-
iBuOCO- 2-pyridyi EtCOO-
iBuOCO- 3-pyridyl E{COO-
iBuOCO- 4-pyridyi EtCOO-
iBuOCO- isopropyl EtCOO-
10 | iBuOCO- cyclobutyl EtCOO-
iBuOCO- cyclopentyl EtCOO-
iBuCO- phenyl EtCOO-
iPrOCO- 3-furyl EtCOO-
iPrOCO- - 3-thienyt EtCOO-
15 | iPrOCO- 2-pyridyl EtCOO-
iPrOCO- 3-pyridyl EtCOO-
iPrOCO- 4-pyridyt EtCOO0-
iPrOCO- isobutenyl EtCOO-
iPrOCO- isopropyl EtCOO-
20 |iPrOCO- cyclopropyl EtCOO-
iPrOCO- cyclobutyl EtCOO-
iPrOCO- cyclopentyl EtCOO-
iPrOCO- phenyl EtCOO-
nPrOCO- 2-furyl EtCOO-
25 | nPrOCO- 3-furyl EtCOO-
nPrOCO- 2-thienyl EtCOO-
nPrOCO- 3-thienyl EtCOO-
nPrOCO- 2-pyridyl EtCOO-
nPrOCO- 3-pyridyl EtCOO-
30 | nPrOCO- 4-pyridyl EtCOO-
nPrOCO- isobutenyl EtCOO-




| BUOCO- 2- pyridyl Et000- iBuOCO 13-pyridyl EtCOO iBuOCO 14-pyridyl EtCOO
I BUuOCO- i1 sopropyl Et COO i BuOCO cycl obutyl Et000- i BuOCO cydopentyi EQOMP'ZU[]&

i BUuCO phenyl

Et COO-
i PrOCO- 2- pyridyl 1 FEt000-
i Pr 0CO- i sobut
Et 000- 1 PrOCO cycl obut yl

Et COO- nPr OCO- 12- furyl

Et COO- nPr OCO- 3-t hi enyl

i PrOCO 13-furyl Et COO
I PrOCO- 13- pyri dyl
7%t coo- i Proco-i sopropyl  Et COO- i Proco cytt Y
I Pr OCO- cycl opent yl
Et COO- nPr OCO- 3-furyl

Et COO- nPr OCO 2- pyr4gyl

i PrOCO 13-t hi enyl Et COO
I PrOCO 14- pyridyl Et COO
{raaine

Et COO- 1 Pr OCO phenyl
Et COO- nPr OCO- 2-t hi enyl
Et COO-

nPr OCO- 3- pyri dyl Et COO- nPr OCO 4- pyri dyl Et COO- nPr OCO-i sobutenyl EECOO- 0 9
JUL 200& WO 01/57032 44 5 10 15 PCT/ USOL/ 03623 nPr OCO-i sopr opyl Et COO-
nPr OCO- cycl opr opyl Et COO- nPr OCO- cycl obut yl Et COO- nPr OCO- cycl opent yl Et COO-

P 002 pyr ey | BRI o o o e HSBREOBHID ey i (L co
nPrOCO- cyclopropyl EtCOO0-
nPrOCO- cyclobuty! EtCOO-
nProCO- cyclopentyl EtCOO-

5 | nPrOCO- phenyl EtCOO-
nPrCO- 3-furyl EtCOO-
nPrCO- 3-thieny! EtCOO-
nPrCO- 2-pyridyl EtCOO-
nPrCO- 3-pyridyl EtCOO-

10 | nPrCO- - 4-pyridyl EtCOO-
nPrCO- isobutenyl EtCOO-
nPrCO- isopropyt EtCOO-
nPrCO- cyclopropyl EtCOO-
nPrCO- cyclobutyi EtCOO-

15 | nPrCO- cyclopentyl EtCOO-
nPrCO- phanyl EtCOO-

Example 4

Following the processes described in Example 1 and elsewhere herein, the
following specific taxanes having structural formula 15 may be prepared, wherein
20 R, is hydroxy and R,, in each of the series (that is, each of series “A” through "K”")
is as previously defined, including wherein Ry 8 R,CO0- and Ryg, is
(i) substituted or unsubstituted, preferably unsubstituted, C, to C; alky! (straight,
branched or cyclic), such as ethyl, propyl, butyl, pentyl, or hexyl; (i) substituted or
unsubstituted, preferably unsubstituted, C, to C, alkenyl (straight, branched or
25 cyclic), such as ethenyl, propenyl, butenyl, pentenyl or hexenyl; (iii) substituted or
unsubstituted, preferably unsubstituted, C, to C, alkynyl (straight or branched)
such as ethynyl, propynyl, butynyl, pentynyl, or hexynyl; (iv) substituted or
unsubstituted, preferably unsubstituted, phenyf; or (v) substituted or
unsubstituted, preferably unsubstituted, heteroaromatic such as furyl, thienyl, or

30 pyridyl.
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preferably unsubstituted, C2 to C. alkyl (straight, branched or cyclic),
such as ethyl, propyl, butyl, pentyl, or hexyl; (ii) substituted or
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each have the beta stereochemical configuration.

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

defined herein. Preferably, heterocyclo is preferably substituted or unsubstitued

furyl, thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl,

25 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.

In the “G" series of compounds, X,, and R,, are as otherwise as defined
herein. Preferably, heterocyclo is preferably substituted or unsubstitued furyl,

30 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;, Rg and R;, each
have the beta stereochemical configuration.

In the “H” series of compounds, X,, is as otherwise as defined herein.

35 Preferably, heterocyclo is preferably substituted or unsubstitued furyl, thienyl, or

pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl, pyridyt, phenyl,
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5 10 15 Series Al -COOX10 | heterocyclo -COX10 1 heteroc;i,yﬁlé 1/3\?62?4 A5 A6
A7 AB AWOMIESTHIZ - CONHXI O j heterocycl o - COOX, O opti onal | WA uted
to C. alkyl -COX10 optionally substituted C2 to C alkyl -CONHX O
optionally substituted C2 to C alkyl -COOX10 optionally substituted C2
to C. alkenyl -COX10 optionally substityted C2 to C alkenyl -CONHX10
optionally

C2 to C alkynyl

substituted C2

to C. al kenyl

- COX10 optionally

- COOX10 optionally

substi t ut ed

Series | X, X, Ry R, R, Ry,
A1l -CO0OX,, heterocyclo R;.CO0O- | CHCOO- |O H
A2 -COX,q heterocyclo . | R;e,COO- | CH,COO- |O H
A3 -CONHX,, | heterocyclo R;CO0- | CHCOO- |0 H

5 A -COOX,, optionally R,;,CO0- | CHCO0O- |O H

substituted C,
to G, alkyl
A5 -COX4o optionally R;,CO0- | GgH;COO- | O H
substituted C,
to C; alkyl
AB -CONHX,, | optionally R,;,COO- [ CH,CO0- |O H
substituted C,
to C, alkyl
A7 -COOX,, optionally R,;,CO0O- | CHCOO- |O H
substituted C,
to C, alkenyl
A8 -COX,o optionally R, COC- | CH,CO0- |O H
substituted C,
to C; alkenyl
10 A8 -CONHX,, | optionally R,,,C00- | CH,COO- [ O H
substituted C,
to C, alkenyl
A10 -COO0X,, optionally R ,CO0- [ CH,CO0- |O H
substituted C,
to C, alkynyl
A11 -COX,o optionally R;,CO0- | CH,CO0- |0 H
substituted C,
to C, alkyny!
A12 -CONHX,, | optionally - R,,CO0- | CH,CO0- |O H
substituted C,
to C, alkynyl
B1 -COOX,, heterocyclo Ri.CO0- | R,COO- 0 H

15 | B2 -COX,o heterocyclo R,,CO0- i R,COO- o H
B3 -CONHX,, | heterocyclo R,,,CO0- [ R, COO- 0 H
B4 -CO0X,, optionally R0, CO0- | R,COO- o] H

substituted C,
to C, altkyl




Al2 - CONHX10 Bl - COOX14 B2 -COX10 B3 - CONHX10 B4 - COOX10 09 JuL200%3 JUL 2004
PCT/ USOL/ 03623 47 Ri oR2 R O. CQO- |

iﬂb% latc&% @ﬂg%o

C. al kynyl
0 1H R, O 000- |

R1C000- C5H5000- 0 1H R, C000- C6H5COO- 0 1H R jo COO CBH6000- O H

R10, 000- C5H5000- H R10aCOO- C6H5000- 0 H 810000- CGH5COO- 0 1H
Ri 0COO C3H5000-0 1H optionally -

al kynyl

COH5000- 0
C5H5000- 0 H R10COO- CoHi§AR01§3623

substitupgd C2 R1G 000- COHSCOO-0H to C8
het er ocycl oR, OCOO- R28CO0- OH het er ocycl oR1OCOO 82. 000- OH het er ocydo

optionally R1O 000- R2s000- O H substituted C2 Ri 0. COO- R2a000-OH to Cs
al kyl 09JUL2006 WO 01/57032 48 5

BS

-COXy

optionally
substituted C,
to C, alkyl

R“,acoo-

R,,COO-

O

B6

-CONHX,,

optionally
substituted C,
to C, alkyl

R,,,COO0-

R,,COO-

B7

-COOX,,

optionally
substituted C,
to C; alkenyl

Rye.COO-

R,,COO-

B8

-COXyo

optionally
substituted C,
to C, alkenyl

R,,,COO-

R,.COO-

-CONHX,,

optionally
substituted C,
to C, alkenyl

R,,,COO-

R,,CO0-

B10

-COOX,q

opticnally
substituted C,
to C,; alkynyl

Ry, COO-

R,,COO-

B11

"COXﬂJ

optionally
substituted C,
to C, alkynyl

R“}aCOO'

R,,COO-

B12

-CONHX,,

optionally
substituted C,
to C, alkynyl

R10aCOO'

R,,COO-

C1

-COOX,,

heterocycio

R,0,COO-

CHsCOO-

R,,COO-

10 [ c2

-COX,

heterocyclo

R16,CO0-

CsHsCOO"

R,,COO-

C3

-CONHX,,

heterocyclo

R,,,COO-

C4H,COO-

R,,COO-

'COOX1Q

optionally
substituted C,
to C; alkyl

R16,CO0-

CoH,COO-

R,,COO-

ju S [l sl S g e

C5

-COX 4

optionally
substituted C,
to C, alkyl

R1°aCOO"

CBHscO O'

R,,COO-

C6

-CONHX,,

optionally
substituted C,
to C, alkyl

Ry, COO-

C,H.CO0-

R,,COO-

15 | C7

‘COOXﬂ,

optionally
substituted C,
to C, alkenyl

R.maCOO"

C,H.CO0-

R,,COO-

C8

"COX")

optionally
substituted C,
fo C; alkenyt

R,,,COO-

C¢H,CO0-

R,,COO-
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C. al kyl

B6- CONHX Qoptional | yRt 0. COO- R21000-

B7- COOX, oopt i onal | yR, OCOO- R21000- OH substituted C2 to C. al kenyl
B8- COX, 4evptg1ened2l YR, C000- R2000- OH substituted C2 to C. al Pempiso1/03623
B9- CONHX10o0pt i onal | yR1OCQO0- R2, 000- OH substituted C2 to C. al kenyl

B10- 000X, Oopt i onal | yRCa000- R28COO- OH substituted C

to C. al kynyl

B11- COX, ooptional | yR, CaCOO R2. 000- OH substituted C2 to C. al kynyl
B12- CONHX, oopt i onal | yR10, 000- RaC00- OH sub4®ituted C2 to C. al kynyl
Cl - 000X, Ohet er ocycl oR, 1C00- CBHSCOO R9a000- H
C2- COX10het er ocycl oR, Ga000- C5H5000- R9. 000- H
C3- - CONHX, ohet er ocycl oR, 0aCOO C$H5000- R9, 000- H

C4- CO0X, aopf _gnal I'YE 0- R9a(Pg- pst]i - [R.EBR! Wy
C5- COX100pt gﬁal I y?&qﬁﬂ-"c& - 29, OJ-RH“F&S;??& [ t%ﬂ%ﬁéec toﬁ%S gakyl
C6- CONHX, oopt i onal | yR, OCOO D- H substijtuted C2 tp C.  al ky
C7- 000X, OopjionallyRl C0Q. ad- Dot substHtut-88—-C2—tH—C8—alkany
C8- COX, oopt | gnal | yR-Co0; CqrpBaxaliRkd. 00PRF,CO0- | CH,CO0- |R,COO- | H
substituted C, :
to C, alkynyl
c11 -COX,, optionally R .COO- | CH,COO- |R,COO- H
substituted C,
to C; alkynyl
C12 -CONHX,, | optionally R,0,C00- | CH,CO0- |R,COO- |H
substituted C,
to C, alkynyl ,
5 |D1 -CO0OX,, heterocyclo R,.CO0- | CH,COO- |OH H
D2 -COX,, heterocyclo R,,,CO0- | CH,COO0- |OH H
D3 -CONHX,, | heterocyclo R.CO0- | CH,CO0- |OH H
.D4 “CO0OX,, optionally R4.CO0- | CH,COO- |OH H
substituted C,
to C; alkyi
D5 -COX,, optionally R CO0- | CH,COO- | OH H
substituted C,
to C, alkyl
10 | D6 -CONHX,, | optionally Ry0,CO0- | CH,CO0- |OH H
substituted C,
to C, alkyl
D7 -COOX,, optionally R,0sCO0- | CHsCOO- |OH H
substituted C,
to C, alkenyl
D8 -COX,, optionally R,,,CO0O- | CH,COO- |OH H
substituted C,
to C, alkenyl
D9 -CONHX,, | optionally R,;,CO0O- | CgH;COO- |CH H
substituted C,
to C; alkenyl
D10 -CO0OX,, optionally R, CO0- | CH,CO0- |CH H
substituted C,
to C, alkynyl
15 (D11 -COX,p optionally R,e,CO0- | CH,COO- [OH H
substituted C,
to C, alkynyl
D12 -CONHX,, { optionally R,,,C00- | CH,COO- | OH H
substituted C,
to C, alkynyi

.OH substituted C2 to C al kyl




substituted C. to C8 al kenyl 09JUL2004 WO 01/57032 C9 - CONHX10 optig:@ad leg.l[][ll.
substituted C. to C. alkenyl C 10O -COOX10 optionally substituted IJ

C. al kynWyo d¢k3032COX10 optionally substituted C2 to C ab&;gﬂég &}%,
CCONHX10 optionally substituted C2 to Ce al kynyl PCTIUSOT03699
R10aC00-i C6H5C00- RgaCOO- H R10SC00- C8H5000- R j COO- H R10aC00- C6H5COO- ,
RO COO-# H R10aC00- C6H5CO0- RgCOO- I H Ri 0aC00- C6H5000- OH1L H
R10aC0OO- C8H5000- OHH R10gC00- C6Hs000- OHI H $20a000- C6H5000- OHH
R10a000- C5H5CO0- OHH R10aCOO0- C6H5000-1 OHH R10aC00- C6H5COO- | CHI

H 5 D1l
- COOX10 D2- COX10 D3- CONHX70 D41-000X, 0 D5-C0X10 10 Dol

- CONHX, o D71 -000X10

15y e o D8-COX10optional | yR10aCO0- C6H5000- OHH
E1 -CO0OX,, heterocyclo RCO0O- | CH,CO0- |O OH
E2 -COX,o heterocyclo RCO0- | CH,COO- | O OH
E3 -CONHX,, | heterocyclo RiCO0O- | CH,COO- | O OH
E4 -COOX,, optionally RieCOO- | CH,CO0- |O OH
substituted C, :
to C, alkyl
5 |E5 -COX,, optionally RaCO0O- | CH,CO0- | O OH
substituted C,
to C, alkyl
E6 -CONHX,, | optionalty R, CO0O- | CH,COO- |0 CH
substituted C,
to C; alkyl
E7 -COOX,, optionally - R,e,CO0- | CH,CO0O- |O OH
substituted C,
to C; alkenyl
E8 -COX,, optionally RCOO- §CH,CO0- |O OH
substituted C,
to C, alkenyl
E9 -CONHX,, | optionally RiCOO- [ CH,LCOO0- |O OH
substituted C,
to C, alkenyl
10 | E10 -CO0OX,, optionally R;eCO0O- | CH,CO0O- |O OH
substituted C,
to C, alkynyi _
E11 -COX,, optionally RiCO0- | CH,COO- [O - o
substituted C,
to C, alkynyl
E12 -CONHX,, | optionally R,0sCO0O- | CH,CO0- {0 OH
substituted C,
to C, alkyny!
F1 -CO0OX,, heterocyclo R, CO0- | R,,COO- RgCOO- | H
F2 -COXy heterocyclo | RCOO- | R,,COO- | R,,COO- [H
15 |F3 -CONHX,, | heterocyclo R.CO0- | R,CO0- R, COO- |H
F4 -CO0OX,q optionally R,;.CO0- | R,,COO- R,,COO- | H
substituted C,
to G, alkyl
FS -COX,o optionally R4 0.CO0- | R,COO- ReCOO- |H
substituted C,
to C, alkyl




substituted C2 to
substituted C2 to
substituted C2 to
subst i t wyed16820320
substituted C. to
substituted C2
optionally
t C W 01/57032 5

al kenyl
al kenyl
al kynyl
. al kynyl
C8 al kynyl

0000

to C. al kyl
substituted C2

10 15 H

D9- CONHX10opt i onal | yR10. 000- C6H5COO- OHH

D10- COOX10opt i onal | yR10. 000- C6HS5C00- @HH |y 2004
D11- COX10opti onal | yR10. 000- C6H5COO- OHH

D12- CONHX10o0pt i onal | yR10. 000pCohfs01)63683H

het er ocycl o heterocydo heterocyclo optionally
to C. al kyl
substituted C2 al ken |

optionally
to C. alkyl
E2 E3 E4 E5 E6SE7

substituted C2

optionally

F6

-CONHX,,

optionally
substituted C,
to C, alkyl

R,;,COO-

R,,COO-

R,,CO0-

‘COOX1 0

optionally
substituted C,
to C; alkenyl

R, COO-

R,,COO-

R, COO-

F8

-COX,

optionally
substituted C,
to C, alkenyl

R10acoo-

R,,COO-

R,,COO-

F9

-CONHX,,

optionalty
substituted C,
to C, alkeny!

R,,COO-

R,,COO-

R,,COO-

5 |F10

-COOX,,

optionally
substituted C,
to C, alkynyl

R,,COO-

R,,COO-

Ry COO-

F11

-COXyq

optionally
substituted C,
to C, alkynyl

R, COO-

R,,COO-

R,,COO-

F12

-CONHX,,

optionally
substituted C,

to C, alkynyl

R10acoo'

R,,COO-

R,,COO-

G1

-COOX,,

heterocyclo

R,0,COO-

R,,COO-

OH

G2

-COXso

heterocyclo

R,,,COO-

R,,COO-

OH

10 | G3

-CONHX,,

heterocyclo

R}0,COO-

R,,COO-

OH

"CO OX1 o

optionally
substituted C,
to G, alkyl

R,0,COO-

R,,COO-

OH

IT|EXE|IVI

G5

-COX,,

optionally
substituted C,
to C, alkyl

R,,,COO-

R,,COO-

OH

G6

-CONHX,,

optionally
substituted C,
to C, alkyl

R,,,CO0-

R,,COO-

OH

G7

-CO0X,,

optionally
substituted C,
o C, alkenyi

R,,,COO-

R,,COO-

OH

16 | G8

-COX,

optionally
substituted C,
to C; alkenyl

. R1 oaCOO'

R,,COO-

OH

G9

‘CONHX1°

optionally
substituted C,
to C, alkenyl

R,,COO-

R,.COO-

OH




E8 E9 E10 El

- CONHX, Oy
substitute
optionally
al kenyl

10

15

opt i

1 E12 F1 F2 F3 F4 F5 -COOX, o - COXI O - CONHX, o - COOX
- CONHX, 0 - COOX, O - COX, O - CONHX10 - COOX, 0 - COXI O - CONHX, o - COOXI C
»- COXI O heterocycl o heterocydo heterocyclo

Hsfile

 Pairator

| |
2 to C. alkyl optionally substituted C2° to 2
substituted C2 to C8 alkyl optionally substituted C. to C
onal |y
52
G10 ~COOX,, optionally R,C00- | R,,COO- OH H
substituted C,
to C, alkynyl
G1i1 ~COX;, optionally RCOO- | R,,COO- OH H
substituted C,
to C, alkynyl
G12 -CONHX,, | optionally R,eCO0O- | R,,COO- OH H
substituted C,
to C, alkyny!
H1 -CO0OX,, heterocyclo R;CO0O- | CH,COO- | OH OH
H2 -COX,q heterocyclo R COO- | CH,COO- | OH OH
H3 -CONHX,, |{ heterocyclo - | R,,,COO- | CH,COO- |OH OH
H4 -CO0OX,, optionally R, CO0O- | CH,CO0- |OH OH
substituted C,
to C, alkyl
H5 -COX,, optionally R,.CO0- | CH,COO- | OH OH
substituted C, '
to C, alkyl
H6 -CONHX,, | optionally R.:CO0- | CH;,COO- | OH OH
substituted C,
| to C; alkyl
H7 -COOX,, optionally R,CO0O- | C,H,COO- |OH OH
substituted C,
to C, alkeny!
H8 -COX,0 optionally R;,,CO0- | CH,CO0- |OH OH
substituted C,
to C; alkenyl
H9 -CONHX,, [ optionally R,;CO0O- | CH,COO- | OH OH
substituted C,
to C, alkenyl
H10 -COOX,, optionally R,,eCO0- | CsH;COO- | OH OH
substituted C,
to C, alkynyl
H11 -COX,q optionally R,,CO0- | CH,COO- |CH OH
substituted C,
to C, alkyny
H12 -CONHX,, ] optionally R,CO0- | CH,COO- |OH OH
substituted C,
to C; alkynyl
i1 -COOX,, heterocyclo R, CO0- |R,COO- o) OH
12 -COX,, heterocyclo R,,,C00- | R,COO- O OH




substituted C. to C. alkenyl optionally

optionally substituted C2 to C
al kynyl optionally substituted C2

substituted C2

to C. al kenyl
al kynyl optionally

substituted A9 Jo 200

to C5 al kynyl heterocycl o heterocyclo
het er ocyol@owgrosonal |y substituted C2 to C al kyl opti o®gTVys01/83638t it ut ed

C2 to C alkyl 09 JUL200; PCT/USCLlI 03623 50 R, 0eCOO- CeH5000- 0CH

R, GaCOO- C5H5000- 0OH R, Ga000- CeH5000- 0OH R, 0aCOO- C5H5000- 00H

R, 0aCOO- COH5000- 00H R, GaCOO- C6H5000- 0OH R_0a000- CeH5000- 0OH

R, GaCOO- C6H5000- 0OH R10eCOO- CBH5COO- 00H R,s'éaOOO- C8H5000- 0CH

R, 0aCOO- CeH5000- 0OH R, 0a000- CBH500000H R, OCOO- R2a000- RSa000- H

R, GaCOO- R2a000- R9a000- H R10aC00- RCOO- Roe000- H R, 0000- R28000- R9COO- H

R, Ga000- R2a000- RnDO0- H

13

-CONHX,,

heterocyclo

R,,,COO-

R,.COO-

0

OH

14

-COOX,O

optionally
substituted C,
to C, alkyl

R103C00'

R,,COO-

O

OH

15

-COXy

optionally
substituted C,
to C; alkyl

R,CO0-

R,,COO-

OH

16

-CONHX,,

optionally
substituted C,
to C, alkyl

R40sCO0-

R,,COO-

OH

"COOXﬂ)

optionally
substituted C,
to C, alkenyl

R,,,COO-

R,,COO-

OH

‘COX1 ]

optionally
substituted C,
to C, alkenyl

R-‘QaCOO'

R,,COO-

OH

'CONHX1°

optionally
substituted C,
to C, alkenyl

R1DaCOO'

R,.COO-

OH

10

-COOX,,

optionally
substituted C,
to C; alkynyl

R1oaCOO"

R,,COO-

OH

111

-COXyo

optionally
substituted C,
to C, alkynyl

R,0,CO0-

R,,COO-

OH

10 {12

-CONHX,,

optionally
substituted C,
to C; atkynyi

R,,,COO-

R,,COO-

OH

J1

-COOX,,

heterocyclo

R,0,COO-

R,,COO-

OH

OH

J2

-COX,

heterocyclo

R1°aCOO“

R,,COO-

OH

OH

J3

-CONHX,,

heterocyclo

Ry0,COO-

R,,CO0-

OH

OH

-COQX,,

optionally
substituted C,
to C, alkyl

R, COO-

R,,COO-

OH

OH

15 | J5

-COX4o

optionally
substituted C,
to G, alkyl

R, COO-

R,,COO-

OH

OH

J6

-CONHX,,

optionally
substituted C,
to C, alkyl

R,,COO-

OH

OH




WO 01/57032 5 10 15 F6 F7 F8 F9 F10 F11 F12 G1 & G3 A - CONHX10 g§gooxnmi
- COx10 - CONHX10 - COOX10 - COX10 - CONHX10 -000X10 -COXl1o - CONHXI O - COOX10
opti onal WO OBS#982 i t uted C2

al kynyl

optionally

to C. al kynyl
substituted C2

optionally
to Ce al kynyl

54

SUbSPCT/USHDICS

to C

het er ocycl o heterocyclo
het erocycl 0 .G5 - COX10 &5 - CONHX10 G7 - COOX10 &8 - COX10 optionally

J7

-CO0X,,

optionally
substituted C,
to C, alkenyl

R,,,COO-

R,,COO-

OH

OH

J8

-COXs0

optionally
substituted C,
to C; alkenyl

R;5.CO0-

R,,COO0-

OH

OH

Jg

-CONHX,,

optionally
substituted C,
to C, alkenyl

R,;.CO0-

R,,COO-

OH

OH

J10

‘COOXﬂ,

optionally
substituted C,
to C; alkynyl

R,,,COO-

R,,CO0O-

OH

OH

5 |[J11

-COX,,

opticnally
substituted C,
to C, alkynyl

R-' OaCO O-

R,,COO-

OH

OH

J12

-CONHX,,

optionally
substituted C,
to G, alkynyl

R,,CO0-

RhCOO"

OH

CH

K1

'CO OX1 0

heterocyclo

R,,,COO-

R,,COO-

R COO-

OH

-COXyq

heterocyclo

R,,,COO-

R,,COO-

R,,COO-

OH

K3

-CONHX,,

heterocyclo

R,,,COO-

R,,COO-

R,.COO-

CH

10 | K4

-CO0X,,

optionally
substituted C,
to C; alkyl

R, COO-

R,,COO-

R,,COO-

OH

K5

-COX,, -

optionally
substituted C,
to C, aikyl

R,,COO-

R,,COO-

OH

K6

-CONHX,,

optionally
substituted C,
to G, alky!

R.‘OaCOO'

R,,COO-

R, COO-

OH

-COOX,,

optionally
substituted C,
to C, alkenyl

R10acoo"

R COO0O-

R, COO-

OH

K8

-COXy

optionally
substituted C,
to C, alkenyl

R5,CO0-

Rz CO0-

R,COO-

OH

15 K9

-CONHX,,

optionally
substituted C,
to C, alkenyl

R10acoo'

R,,COO-

R,,COO-

OH

K10

-COOX,,

optionally
substituted C,
to C, alkynyl

R40,CO0-

R,,COO-

R,,COO-

OH




substituted C2 to C8 alkyl optionally substituted C to C alkenyl
optionally substituted C2 to C alkenyl optionally substituted @B J4lol0gs
al kenyl optionally substituted C2 to C38 alkyl optionally substituted C2
to C8 alwglbysmszonal ly substituted C2 to C8 al kyl opti orelr/U$01gaex i t ut ed
C2 to C alkenyl optionally substituted C2 to C alkenyl G -CONHX10
optionally substituted C2 to C8 alkenyl 0 9 JUL 2004 PCT/ US01/ 03623 51
R108CO0- R2aCOO- ROaCOO- H R10aCO0- R2a000- Raa000- H R10aCOO- R2a000- R9a000- H
R10aC00- R, 00O R9aC00- H R10aCO0- R COO- R9a0¥- H R10a000- R2a000- R1i a000- H
R10aCO0O R2a000- Rq. 000- H R708C00- R2aCOO- OHH R10COO- R2000- CHH

R1da000- R2a000- OHH R10aCOO- R2a000- OHH

K11 -COX,, optionally R,CO0- 1 R,COO0- Ry, CO0O- | OH
substituted C,

to C, alkynyl

K12 -CONHX,, | optionally R:CO0O- | 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 containing 10% fetal bovine
serum and 100 units/mL penicillin and 100 g/mL streptomycin). The cells were
incubated in a CO9 incubator at 37 °C for 5 h for attachment to the bottom of Petri

10 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 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

15 (HBSS), 5 mL of fresh medium was added, and the dishes were retumed 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 50% inhibition of colony formation) were
determined for each tested compound.

20 Compound IN VITRO
ID 50 (nm) HCT116
taxol 2.1
docetaxel 0.6
0489 <1
0503 <1
25 0517 <10
0521 <1
0536 <1




R10aCO0- R2aCOO- OHH R16. 000- R2. 000- OHH R10aCOO- R2, 000- OHH R10aCO0- R2 gog %—IH
R10a000- R2aCOO-OHH 0 9 JUL 2094 WO 01/57032 52 5 10 15 PCT/ US01/ 03 JOL 20
G10- COOX, Weeiis#ial | yR, OCOO- R21 COO- OHH substituted C2 to C. patfugoydie2s

Gl1- COXI Oopti onal | yR, 4000- R2, 000- OHH substituted C2 to C. al kynyl

G12- CONHX, oopti onal | yR, OCOO- R2aCOO- OHH substituted C2 to C. al kynyl

HI - COOX, ohet er ocycl oR, 0a000- CBH5000- OHCH

H2- COX, ahet er ocydoR, GQ000- CBH5000- OHCH 56

H3- CONHX, ahet er ocycl oR, wCOO- CBH5COO- OHOH

H4- COOX, oopt i onal | yR15aCO0O- C6H5000- OHOH substituted C2 to C. al kyl

H5- COX, aopti onal | yR, OCOO- CoH5Q00- OHOH_ substituted C2 to C. al kyl

H6- CONHX, oopti onal | yR, O. 00006885C0O0- OHQygubstituted C2 tq C8 al kyl
H7- COOX, oopt i onal | yR, Q000- EeH=ce0~-0HoOH—sthstituted-C2—to-C. al kenyl
H8- COX, oopt i onal | yR10a000- P696000- OHOH <lbstituted C2 to ¢ al keny
H9- CONHX, aopt i onal | yR, OCOO 000-OFG fUUbLiLULed C—to1C8 al kenyl
H10- COOX, Qopti onal | yR40a00Q- CO0- OHCH
0578 <1
5 0583 <10
0596 <10
0602 <1
0611 <10
0625 <1
10 0634 <10
0647 12.0
0659 <1
0663 <1
0670 <1
15 0687 <1
0691 <1
0706 <1
0719 <10
0720 <10
20 0732 <10
0748 <10
0838 <1
0843 <1
0854 <1
25 0860 <1
0879 <1
0882 <1
0890 <1
0908 <1
30 0919 <1
0923 <1




substituted C2 to C. al kynyl H11-COX ooptional | yR, SaCOO CGH5COO- OHOH

substituted C2 to C. al kynyl H12- CONHX100pti onal | yR, OCOO- C6H5000- OHAHS JUL 2004
substituted C2 to C. al kynyl 11-COOX, oheterocycl oR, 02000- R2zaCOO 0CH

12- COX, Gumeteszsycl oR, ¢, . 000- %CO0- 0OH WO 01157032 13- CONHXRCOT/UR01¢0363%1 0

15- COX1o 16- CONHX10 5 17- COOX10 18- COX1o 19- CONHXI O 110-000X10 II1-COX10 10
112- CONHXI O J1- COOx10 J2- COX10 J3- CONHX10 J4- COOX13 15J5- COX10 J6- CONHX10
het erocycl o optionally substituted C2 %STCB al kyl optionally substituted
C2 to C8 alkyl optionally substituted to C8 al kyl optionally
substituted C2 to C8 al kenyl optionally substituted C2 to C al kenyl

0937 <10
0947 <1
0951 <1
0266 <10
S 0978 <1
0983 <1
0999 <1
1003 <1
1011 <1
10 1020 <1
1031 <10
1044 <1
1060 <1
1879 <10
15 1883 <10
1892 <1
1900 <1
1911 <10
1923 <1
20 1939 <1
1948 <10
1954 <1
1964 <10
1970 <10
25 1988 <10
2101 <1
2111 <1
2124 <10
2132 <1
30 2142 <1
2159 <1




optionally substituted C2 to C alkenyl optionally substituted C205;9w§%m
al kynyl optionally substituted C2 to Ce al kynyl optionally substitute

C2 to CWAMHTA heterocycl o heterocycl o heterocycl o opti BEOBIUS§1/03623
substituted C2 to C alkyl optionally substituted C2 to C8 alkyl
optionally substituted C to C. alkyl. 0 9 JUL 2004 PCTI US01103623 53 R1
COO R2, COO- 100CH R10aC00- R2,000- 100CH C00- R sCOO- 100H RI GBCOO-
R2.000- 100H R10aCOO R2aCOO- 100H R10a000-* R~COO- 10 OH R10S000- R2.000-

1004 R108000- R28C00- 100H R1081COO- R2a000- 100H R10aCOO- 82,000- 1 0 OH
R10aCOO- R2, 000-

2164 <1
2173 <1
2181 <10
2199 <10
5 2202 <1
2212 <10
2226 <1
2238 <9
2242 <10
10 2255 <1
2269 <1
2273 <1
2287 <1
2291 <1
15 2306 <10
2319 <10
2320 <1
2332 <1
2348 <1
20 2353 <10
2366 <1
2379 <1
2380 <1
2392 <1
25 2408 <1
2413 <10
2424 <10
2438 <10
2442 <1
30 2455 <10
2464 <1




OH OH R10a000- R2. 000- OHOH R10. 000- R2.000- OH OH R, 0, a000- R21COO- OHCH

Rl CaCOO- R2,000- OH OH R, *COO- R2aCOO-OHOH 0 9 JUL 2004 WO 01/57032 b3 J5L 1
15 PCTNSOL/ 03623 J7-COO), (, optional | yR OCOO Ru000- OHOH substituted C2 to C
al kenyhﬁé—;ﬁ,@ﬁ&opt i onal | yR, OCOO- R2a000- OHOH substi t ut ed f@tigsofozesd kenyl

J9- CONHX, Qopti onal | yR, O. COO- R2ZaCOO- OHOH substituted C2 to C al kenyl

J10- COOX, ooptional | yR, Ga000- R28CO0- OHOH substituted C2 to C: al kynyl

i 1l-COX, aoptional | yR, ga000- R2a000- OHOH substituted C2 to C al kynyl

J12- CONHX, oopt i onal | yR1013 COO- R2I COO- OHGh® substituted C2 to C.  al kynyl

K1- COOX, ohet er ocycl oR, GaCOO- R2aCOO- Rg COO- OH

K2- COX, Ohet er ocycl oR, Qa000- R2. COO- RgCOO- OH
K3- CONHX, ghet er ocycl oR, mMCOO R21CO0- RSaCOO- CH

K4- COOX, oopt i onal | yR, OCOO 0 R {},lu—l substrtuted C
2488 <1
2499 <1
2503 <1
5 2511 <4
| 2520 <10
2781 | <t
2794 <1
2802 <i
10 2813 <1
2826 <1
2838 <1
2844 <10
2855 <1
15 2869 <10
3053 <%
3071 <1
3096 <1
3102 <1
20 3110 <1
3129 <10
3132 <1
3148 <1
3163 <1
25 3204 <9
3219 <1
3222 <1
3258 <1
3265 <10
30 3297 <1
3314 <1




to C. alkyl K5-COX, ooptionallyR (COO R2. 000-Rg. COO- OH substituted C2 &% 2004
al kyl K6- CONHX, oopti onal | yR, QaCOO- R2. 000- RSaCOO- OH substituted C2 to C

al kyl K7-NO®US%t i onal | yR aa000- R2. 000- RSaC0O- OH subst i t UPETASRINH®2E.

al kenyl K8- COX, aoptional | yR, wCOO- R28CO0- R, , , COO- OH substituted C. to C8

al kenyl K9- CONHX, aopti onal | yR, f|1 aCOO- R2, 000- RgCOO- OH substituted C2 to C

al kenyl K10- COOX, oopti onal | yR, 0a000- R21000- R, COO- OH substituted C. to C
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K11- COX10opti onal | yR14, CO0- R2aC00- R9. 000- OH substituted C2 to C. al kynyl

K12- CONHX10o0pt i onal | yR10000- R2, 000- R9. 000- OH substituted C2 to C. aikynyl

Exanple 5 5 in Vitro cytotqgxicity neasured by the cell colony formation
assay Four hundred cells (HQEsZHD wer e<pl ated in 60 mm Pegri di shes
containing 2.7 nm- of nedpm{tredi+ef—eCey—s—ba—redi-fontai ning 10%
fetal bovine serum and 100 Qﬁﬁ % s/ pesidcillin and 100 g/l streptomycin).
The cells were incubated i iﬂilﬂ |nc1gltor at 37 cior 5 h for attachnent
to the bottom of Petri 10 The ﬁ ounds identified in Exanple 2
were made up fresh in nmedi yg4egg ten tiwgs the final conceptration, and
then 0.3 nL of this stock settt+en—was+—added+o—the—2—~n of nmediumin
the di sh. 5The cells were t Hedtihcubat efi<di t h dr ugs for 72{h at 37 C At
t he end of incubation the %gggontaln <g media were —aecapt ed, the dishes
were rinsed with 4 niL of 0 Bal anceé "Salt Solution 15 (HBSS), 5 nL of
fresh medi um was added, and 3483 di shes|ware returned to the incubator for
colony formation. The cell leelen-es—were—souhted—tsi-hg—a-cpl ony counter
after incubation for 7 days|34832 | surV|$dI was cal cul ated pnd t he val ues of
3494 <1
10 3513 <1
3522 <1
3535 <1
3543 -1 <10
3588 <10
15 3595 <1
3603 <10
3644 <1
3656 <1
3663 <1
20 3677 <1
3686 <1
3693 <1
3800 <1
3818 <1
25 3853 <1
3866 <1
3909 <1
3938 <10
3945 <1
30 3957 <10
3971 <1




| D50 (the drug concentration produci ng 50% i nhi bition of col ony fornggbﬁﬁbm‘
were determ ned for each tested conpound. 20 25 Conpoundl N VI TRO I D

(nm HCTI 16 taxol 2.1 docetaxel 0.6 0499<1 0503<1 0517<10 0521<1 0536<1 WO
01/ 5703WQ 05032 L 7004 PCT/US01103623 56 5 10 15 20 25 BOT/0SMM3I6Z 0550<10
0562<1 0578<1 0583<10 0596<10 0602<1 0611<10 0625<1 0634<10 064712.0 0659<1
0663<1 0670<1 0687<1 0691<1 0706<1 0719<10 0720<10 0732<10

61
3082 <1
3994 <1
4051 <1
4062 <1
5 4112 <10
4121 <10
4190 <10
4207 <10
4329 <1
10 4335 <1
4344 <1
4665 <10
4704 <10
4711 <10
15 4720 <10
4799 <1
4808 <10
4834 <10
4888 <1
20 4919 <1
4944 <1
5011 <10
5040 <1
5065 <10
25 5144 <10
5232 <10
5495 <1
6522 <1
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1044<1 1060<1 1879<10 1883<10 1892<1 1900<1 1911<10 F19-23<1 1939<1 1948

10

15

20

25

62

Example 6
Preparation of Solutions for Oral Administration

Solution 1:  Antitumor compound 0499 was dissolved in ethanol to form a
solution containing 106 mg of the compound per ml of solution. An equal volume
of Cremophor® EL solution was added to the solution while stirring to form a
solution containing 53 mg of compound 0499 per ml of solution. This solution
was diluted using 9 parts by weight of saline to form a pharmaceutically
acceptable solution for administration to a patient. |

Solution 2:  Antiturnor compound 0550 was dissolved in ethano! to form a
solution containing 140 mg of the compound per ml of solution. An equal volume
of Cremophor® EL solution was added to the solution while stirring to form a
solution containing 70 mg of compound 0550 per ml of solution. This solution
was diluted using 9 parts by weight of saline to form a pharmaceutically
acceptable solution for administration toc a patient.

Solution 3:  Antitumor compound 0611 was dissolved in ethanol to form a
solution containing 150 mg of the compound per m! of solution. An equal volume
of Cremophor® EL solution was added to the solution while stirring to form a
solution containing 75 mg of compound 0611 per ml of solution. This solution
was diluted using 9 parts by weight of saline to form a pharmaceuticaily
acceptable solution for administration to a patient.

Solution 4:  Antitumor compound 0748 was dissolved in ethanol to form a
solution containing 266 mg of the compound per ml of solution. An equal volume
of Cremophor® EL solution was added to the solution while stirring to form a
solution containing 133 mg of compound 0748 per ml of solution. This solution
was diluted using 9 parts by weight of saline to form a pharmaceutically
acceptable solution for administration to a patient.
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Claims
1. A taxane having the formula

Rz is acyloxy;

Ry is hydroxy;,

Ry is keto, hydroxy, or acyloxy;

R1o is R10aCOO0O-;

Ri10a is hydrocarbyl, substituted hydrocarbyl, or heterocyclo wherein
said hydrocarbyl or substituted hydrocarbyl contains carbon atoms in the
alpha and beta positions relative to the carbon atom of which Rig, is a
substituent;

R14 is hydrido or hydroxy;

X3 is heterocyclo;

Xs is —COXj0, -COOX,q, or ~CONHXg;

X1g is hydrocarbyl, substituted hydrocarbyl, or heterocyclo; and

Ac is acetyl.

2. The taxane of claim 1 wherein Ryg, is substituted or
unsubstituted C, - Cs alkyl, C; - Cg alkenyl or C; - Cg alkynyl.

3. The taxane of claim 2 wherein X; is 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridy!, or 4-pyridyl.

4, The taxane of claim 2 wherein Xs is -COXqg and Xy is
substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C, - Cs alkyi, Cz - Cg alkenyl, or C; - Cg alkynyl,
or Xs is -COOXp and Xy is substituted or unsubstituted C - Cg alkyl, C2 - Cs
alkenyl, or C; - Ca alkynyl.
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5. The taxane of claim 2 wherein Xs is -COX,p and X1 is phenyl, or
Xs is -COOXm and Xy is t-butyl.

6. The taxane of claim 2 wherein Ry4 is hydrido.

7. The taxane of claim 6 wherein X; is 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyt, 3-pyridyt, or 4-pyridyl.

8. The taxane of claim 6 wherein X5 is -COX4p and Xqo is
substituted or unsubstituted phenyt, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C4 - Cs alkyl, C; - Cs alkenyl, or C, - Cq alkynyl
or Xs is -COOX40 and X;q is substituted or unsubstituted C4 - Cg alkyl, C- Cg
alkenyl, or C; - Cs alkynyl.

9. The taxane of claim 6 wherein Xs is -COX1g and X0 is phenyl, or
Xs is -COOX10 and Xqg is t-butyl.

10.  The taxane of claim 2 wherein R; is benzoyloxy.

11.  The taxane of claim 10 wherein X3 is 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.

12. The taxane of claim 10 wherein X5 is -COXq9 and X0 is
substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C¢ - Cj alkyl, C - Cg alkenyl, or C, - Cg alkynyl
or Xs is -COOXqs and X4 is substituted or unsubstituted C, - Cg alkyl, C2 - Cs
alkenyl, or C; - Cg alkynyl.

13.  The taxane of claim 10 wherein X5 is -COX10 and Xio is phenyl,
or Xs is -COOXyp and Xy is t-butyl.

14. The taxane of claim 2 wherein Ry4 is hydrido and Ry is keto.

15. The taxane of claim 14 wherein X; is 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.
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16.  The taxane of claim 14 wherein Xs is -COX19 and Xy is
substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyi, C4 - Ca alkyl, C; - Cg alkenyl, or C, - Cg alkynyl
or Xs is -COOXyp and Xy is substituted or unsubstituted C; - Cs alkyl, C2 - Cs
alkenyl, or C; - Cg alkynyl.

17.  The taxane of claim 14 wherein Xs is -COX1p and X4 is phenyl,
or Xs is -COOXm and X1o is t-butyl.

18.  The taxane of claim 2 wherein R; is benzoyloxy and Ry is keto.

19.  The taxane of claim 18 wherein X; is 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.

20. The taxane of claim 18 wherein X5 is -COXj0 and Xyg is
substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thieny!,
2-pyridyl, 3-pyridyl, 4-pyridyl, Cs - Cg alkyl, C» - Cg alkenyl, or C; - Cs alkynyi
or Xs is -COOX10 and Xy is substituted or unsubstituted C, - Cg alkyl, Cz - Cs
alkenyl, or C; - Cg alkynyl.

21.  The taxane of claim 18 wherein Xs is -COX1o and Xy is phenyl,
or Xs is -COOX1p and Xy is t-butyl,

22. The taxane of claim 2 wherein Ry4 is hydrido and R; is
benzoyloxy.

23. The taxane of claim 22 wherein X; is 2-furyt, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.

24.  The taxane of claim 22 wherein Xs is -COXj and Xy is
substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyi, 3-pyridyl, 4-pyridyl, C, - Cg alkyl, C. - Cg alkenyl, or C; - Cg alkynyl
or Xs is -COOX10 and X4 is substituted or unsubstituted C, - Cg alkyl, C2 - C;
alkenyl, or C; - Cg alkynyl.

25. The taxane of claim 22 wherein Xs is -COX49 and Xyq is phenyl,
or X5 is -CO0OX19 and Xy is t-butyl.
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26.  The taxane of claim 2 wherein R4 is hydrido, Rg is keto, and
Ro is benzoyloxy.

27.  The taxane of claim 26 wherein X3 is 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridy!.

28.  The taxane of claim 26 wherein Xg is -COX1q and X1pis

substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyt, 3-pyridyl, 4-pyridyl, C1 - Cg alkyl, C2 - Cg alkenyl, or Co-Cg
alkynyl or X5 is -COOX 1¢ and X1 is substituted or unsubstituted C1 - C 8
alkyl, C2 - Cg alkenyl, or C5 - Cg alkynyl.

29.  The taxane of claim 26 wherein X5 is -COX4g and X1q is
phenyl, or X5 is -COO0X1q and X4q is t-butyl.

30. The taxane of claim 1 wherein Rqqg is Co - Cg alkyl.

31.  The taxane of claim 30 wherein X3 is 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.

32.  The taxane of claim 30 wherein X5 is -COX4g and X4q is

substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thieny!,
2-pyridyl, 3-pyridyl, 4-pyridyl, C4 - Cg alkyl, C2 - Cg alkenyl, or Co - Cs
alkynyl, or X5 is -COOX 19 and X1q is substituted or unsubstituted C1-C g
alkyl, Co - Cg alkenyl, or Co - Cg alkynyl.

33.  The taxane of claim 30 wherein X5 is -COX1g and X4g is
phenyl, or X5 is -COOX1qg and X1 is t-butyl.

34.  The taxane of claim 30 wherein R14 is hydrido.

35.  The taxane of claim 34 wherein X3 is 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyt, 3-pyridyl, or 4-pyridyl.

36. The taxane of claim 34 wherein X5 is -COX1g and Xqq is
substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
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Preparation of Solutions for Oral Admi nistration Solution 1: Antitunor
conmpound 0499 was di ssolved in et hanoh.,to forma solution containing 106
ng of the conpound per m of solution” An equal volume 5 of Crenophor(r) EL
solution was added to the solution while stirring to forma solution

cont ai ni ng-maidyly opyridyhpbprddya0q (g alkyl, &2 sCgalkenyl, hCg -Lg ution  was

di luted ugy 0 - | | d it r tical ly
accept abl e @P&%E@%ﬁ?@?% qsignéuibg.hfg?%%tﬁlf ghguﬂ%g?%?gﬁ E":?Ant I t unor
conpound @L‘i‘&yg 5 (i alkemyleer £a -&igalynyk o form a 10 sol ution containing 140
ng of the conmpound per m of solution. An equal volume of Crenophor(r) EL

sol ution was agded the sol ution ile stirrin forma _solution
contai ning 70 ﬁg of L@&rfﬁﬁﬁ%log‘d"@ﬁ" wh‘prem &d?ﬂepéﬁ.o 18é% uti on was

di | ut ed usghegyl opXstis -O!DONj@hhdo(msisltibmylt o forma pharmaceutically
acceptabl e solution for admnistration to a patient. 15 Solution 3:

Anti tunor conpound 0611 was di ssolved in ethanol to forma solution

cont ai ni ng 150 3%y ofThenlaxaoed clain @36 whereit Reols beinaoyloip. equal vol une  of
Cremophor (r) EL solution was added to the solution while stirring to forma

solution containing 75 ng of conmpound 0611 per. ml of solution. This
sol ution 39. ~ The taxane of claim 38 wherein X3 is 2-furyl, 3-furyl, 2-thienyl,

3-thienyi, 2-pyridyl, 3-pyridyl, or 4-pyridyl.

40.  The taxane of claim 38 wherein Xg is -COX4q and Xqq is

substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C1 - Cg alkyl, Co - Cg alkenyl, or Co - Cg
alkynyl or X5 is -COOX4g and X1¢ is substituted or unsubstituted C - Cg
alkyl, Co - Cg alkenyl, or Co - Cg atkynyl.

41.  The taxane of claim 38 wherein X5 is -COX1g and X1g is
phenyl, or X5 is -COOX4g and X4 is t-butyl.

42.  The taxane of claim 30 wherein Rq4 is hydrido and Rg is keto.

43. The taxane of claim 42 wherein X3 is 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyt, 3-pyridyl, or 4-pyridyl.

44.  The taxane of claim 42 wherein Xg is -COX1q and X4q is

substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyndyl, 3-pyridyl, 4-pyridyl, C1 - Cg alkyl, C2 - Cg alkenyl, or C2 - Cg
alkynyl or X5 is -COOX 4¢ and X4 is substituted or unsubstituted C4-C g
alkyl, Co - Cg alkenyl, or C2 - Cg alkynyl.

45.  The taxane of claim 42 wherein X5 is -COX1g and X1g is
phenyl, or X5 is -COOX4g and X4 is t-butyl.

46. The taxane of claim 30 wherein Rp is benzoyloxy and Rg is
keto.



20 was diluted using 9 parts by weight of saline to forma pharmaceutf®aj ¥y
acceptabl e solution for admnistration to a patient. Solution 4: Antitunor
conmpound 0748 was di ssolved in ethanol to forma solution containing 266

ng of the conpound per m of sol utiorb An equal volunme of Crenophor(r) EL
solution was added to the solution V\/nqe stirring to forma 25 solution
containing 133 ng of conpound 0748 per m of solution. This solution was
diluted using 9 parts by weight of saline to forma pharnaceutically

acceptabl e sol gi o B &Y gms t4d enty aC Jo bl 2004 63
Clains 1. A taxane lféé/):iang th(gc?éorrru }%na(%&_lﬁgﬁlgquB/HZHybg%u OH R2
i s acyl ox§-thieRyl, Repyinggt, @xpyridy, orst-pridyl. hydroxy, or acyloxy; RI10 is
R10aC00-; R oa is hydrocar byl , substituted hydrocarbyl, or heterocyclo

wh i d d [ bstituted hy t b t

' the al pha S bIPa WA oLAAM 46 Mnereints Ro Byl Sanigi me car bon at oms
i's a subgihdtin@Bl or ub§tl Yéi'i" y@r2 f@% ?Cﬁnbﬁ |h§ (ge?l yclo, X5 is

L oOxlo. - 5 hyd byl |
or he?er o6y é?l gréy é%yé't é"“fﬁn EI% Yein Rlox

erein Rloa is
subst i t ut atkyayl OrtXfﬁlﬂ)ﬁOOKtﬁylamIquﬁs sabkt}tutedim' unsibstititeddq o€ g2 - C8

al kynyl . Zhetl L n in X3 is 2-furyl, 3-fury|,

2-thi enyl, tey! I@h ﬁﬁiﬁer@flp@ﬂr%;‘]@a émgﬁyﬁl dyl, or 4-pyridyl. 4. The taxane of
claim2 wherein X5 is -COX10 and X10 is substituted or unsubsti t ut ed
phenyl, 2-furykg, 3- THe\thxars bhélginy 46 vﬁ1ér€lrﬁ)ﬂ$hs -céxggrarﬁvk # pyridyl,

LI vt R e e e T A LR

al kenyl, or C2 - C8 al kynyl. 09JUL2004 64 5. The taxane of cl ai m 2 wherein

X5 i's - COXIO0 agg X1GpSaRld¥t clafth 30 Whdrdin RTPIE Rydfsb S4 /st - buty!-
benzoyloxy.

51.  The taxane of claim 50 wherein X3 is 2-furyl, 3-furyi, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.

52.  The taxane of claim 50 wherein X5 is -COX4g and X4g is

substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thieny!, 3-thienyl,
2-pyridyt, 3-pyridyl, 4-pyridyl, C4 - Cg alkyl, C2» - Cg alkenyl, or Co - Cg
alkynyl or X5 is -COOX 1g and X4¢ is substituted or unsubstituted C{ - C g
alkyl, C2 - Cg alkenyl, or C2 - Cg alkynyl.

33.  The taxane of claim 50 wherein X5 is -COX1g and X1q is
phenyl, or X5 is -COOX4g and X is t-butyl.

54.  The taxane of claim 30 wherein R14 is hydrido, Rg is keto, and
R2 is benzoyloxy.

55. The taxane of claim 54 wherein X3 is 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.

56. The taxane of claim 54 wherein X5 is -COXqg and X1q is
substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,




6. The taxane of claim2 wherein R14 is hydrido. 7. The taxane of claim®6
wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl; 2-pyridyl, 09 JUL 2004
3-pyridyl, or 4-pyridyl. 8 The taxane of claim®6 wherein X5 is -COX, () and
X10 is substituted or unsubstituted Bgenyl 2-furyl, 3-furyi, 2-thienyl, 3
thienyl, 2-pyridyl, 3-pyridyl, 4-pyr Cl- C3 alkyl, C2 - Ca al kenyl,

or C2 - C8 alkynyl or X5 is -COOX10 and X10 i s substitut ed or

unsubst i ]'E&t-mdld@l 3-pyridyh| 4plridyl2C -Gy alkyk @3yd Cgarlkdrdl,-or@y alOgyny! . 9. C'Io'ge .
t axane o f is - X1
and X10 |sﬁ{ﬁy{;§1tﬁ\&e 1(866‘?%(%0 PQQgﬁB)%%@P&uﬁcgot\ﬁ%%%ﬁ%dQ bér&oyl OXY.

11. The t &hCpf CglalkemdporBpr&galkgnyls 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl. 12. The taxane of claim 10
wherein X5 is -COX10Q and X10 is  substituted or unsubstituted phenyl,
2-furyl, 3-furgl; 2-Theitaxgne obclaim &dywheren Xgis dyOX1p-ang Kaglis  4- pyridyl

C, - Ca alphghyl, 62X5 @ac@@ge hnd(x qgtbu@? al kynyl or X5 is -COOX10 and X10
is substituted or unsubstlt C, Ky C2 - Ca alkenyl, or C2 - C8

al kynyl . 13. The taxane of cl a| m 10 wherein X5 is -COX10 and X10 is phenyl,

or X5 is -COOX58. and‘h‘é]iaxaﬁebfclauﬁyll whérkin ]H'm tigetig. of claim?2 wherein R14
is hydrido and RO is keto. 15. The taxane of cIa|m14 wherein X3 is
2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, or

4- pyri dyI 09 9. 200hesmxase of plaim:Heawbersin Kbaism-flmﬁy\ﬁrénrql,m-ﬂ&riﬁ, - COx, 0

and X10 i tdtut bstituted phenyl, 2-furyl, 3-furyl,
2-t hi enyl %@?éjrﬁﬁe% 35%2 B&tjjp 4§3Wryijd 4- pyri dyl, C1- C8 alkyl, C2 -
C5 al kenyl, or C2 - c8 al kynyl or X5 is -COOXlO and X10 is substituted or

unsubstituted @b, CErtad tekane ©F claifa®8 whisfsny :QF-C@( é}debMle 17. The
taxane of claim 14 wherein X5 is -COX10 and X10 is or X5 is
vgr&hlel‘l

- COOX10 arfubglityted of upsubystituted phenyl, t2aﬁdéYie3-(§tﬂWbl%tmﬁfW| vl.R2 is
benzoyl oxy2-pymidyRo3-pyridyl; 4-pytidyl, Tye- Caalkgd, O -CgalkenP, ohEoei ®3X3 is

2- f I

4 pyr 1 dy "a'@tﬁv* 1255 b SIYno giid X ﬁ“ﬂbﬁfﬁ’f&&z&’b"s&é@ﬁ’ﬁ i &Bo i s
subst i t ut kyr CansGaatkencer Gpee alkgnyluryl , 3-furyl, 2-thienyl,
3-thienyl, 2- pyrldyl 3- pyrldyl 4 pyrldyl ClL - C8 al kyl, C2 - CO

al kenyl , or 02 08 | 0 is bstituted or
unsubsti t ut ed - Yﬁ?é ‘%fl WQ""R@H 5'30%@10355 1|Q<'§‘ny| 21. The
t axane of p;henwnm@(g\ﬁse{KDBXX@ arel X¢g9lelBbatyl X10 is phenyl, or X5 is

-COOX10 and X10 is t-butyl. 22. The taxane of claim2 wherein R4 is

hydrido and R2 is
62. The taxane of claim 568 wherein R44 is hydrido.

63. The taxane of claim 62 wherein X3 is 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridy!, or 4-pyridyl.

64. The taxane of claim 62 wherein X5 is -COX1g and X1g is

substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C1 - Cg alkyl, Co - Cg alkenyl, or C5 - Cg
alkynyl or X5 is -COOX 10 and X1 is substituted or unsubstituted C1-C g
alkyl, Co - Cg alkenyi, or Co - Cg alkynyi.

65. The taxane of claim 62 wherein X5 is -COX1g and X1q is
phenyl, or X5 is -COOX1g and X1 is t-butyt.

66. The taxane of claim 58 wherein Rj is benzoyloxy.



benzoyl oxy. 23. The taxane of claim 22 wherein X3 is 2-furyl, 3-furgd ,jy 200
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl. 24 The taxane
of claim22 wherein X5 is -COX10 and X10 is substituted or unsubstituted
phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl,
4-pyridyl, C1 - C8 alkyl, C2 - Cc8 alkéByl, or C2 - C8 alkynyl or X5 is

- COOX10 and X10 is substituted or unsubstituted C1 - C8 alkyl, C - C

al kenyl , or C267. CBTbékaMade oRdainT 86 vitkraineX Pis m32€|ryl/“2-ﬂﬁibﬁyl><5 i s
- COX10 angéﬁépu‘% hen or X5 is -COOXiOand X10 is t-butyl. 66 26. The

t axane of |31Pﬂ'1db’|4%r4r%ffl¢)ﬂo Ry is keto, and R2 is
benzoyl oxy. 27. The taxane of claim 26 wherein X3 is 2-fury| 3-furyl,

Zthrem| o S 881 enthe il bhm BN xs 2 ORI X G The, ¢ 2xene
phenyl 2 stibstitliteddriumsybstiftéd pronyl, 2-3untyhlsem:ijl 2-tRieR reothienyB pyridyl,
o o §"§““ Yo @8"3‘“"5’“““?&"" 51 B 21 CEih oYy or XS 18
al kenyl , @éor)@lsa% 0 8od xl‘lﬁ)e'stsébbéﬂ%'t@ 06“@5@@&“%&161’%8(5 i's

- COX40 andlléﬁﬂ,@zsc ek, o10Co X & ﬁ?@OXlO and X10 is t -butyl. 30. The
taxane of claiml V\/nerel n Rlog |s8 Xy al kyl. 31. The taxane of claim 30

wherein X3 is 2-furyl, 3-furyl, 2-thi enyI 3-thienyl, 2-pyridyl,
3-pyridyl, or 8$8pyr Thyzltaxaie oil'blelmiﬁﬁaﬂhaereinx as ATOX 4y e dE'Xgol@ is - COX10

and X10 |§ eﬁ*,‘baf.x%qg e@Q@xwaH{]%‘ |§tt%5ﬁhenyl 2- furyI furyl,

2-thi enyl, hien pyr| 4-pyridyl, C1L - C8 alkyl, C2 -
C8 al kenyl or C2 - C8 aI kynyl or X6 is -COOX 10 and X10 is substitut ed

or unsubstitut g, Cl The@a Ak 6Y bl ifr58 wher nyl .
The taxane of claim 38 V\:th’EI n 56("5 'S WCO@ORS%J;Q ﬁd&%nd Iﬁ@]{é{%r X5 |s

-COOX10 and X10 is t-butyl. 34. The taxane of clai m30 V\/nerel n Rl4 is

hydri do. 35. Tﬁ’d taﬂ'alleetauéneIoaclauﬁlﬁ’ol\hhémlmX@s QSfUEyIfSUfLYrPII 23thiéﬁ_¥!
2-t hi enyl dy he taxane

| 2- ridyl, or 4-pyri
of claim ?4“\9%‘ «geﬁ%@" ¥ 19 &Hﬂpfggﬂ) is substituted or unsubstituted
phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 09JUL2004 67 2-pyridyl,

3-pyridyl, 4- pym dylTheGhxanSbralditl 70 WRereirX=ab s C8 al kynyl
or X5 is -COOX 10 and X10 is substitut egrel L?I’l %Stl ted S C 8 al kyl,

C2 - C8 alsubstjtutecher @rsubstitutediphenyl, 23furyl T3dunyh 2athéerof, Bthaemyl34 wher ei n X5
i's - COX10 2apyridylB-pgridyl, 4-pyridyl, C4 - Cg alkyl, C3 - Cg alkenyl, or C2 - Cg

alkynyl or X5 is -COOX 4g and X1 is substituted or unsubstituted C4 - C g

alkyl, C2 - Cg alkenyl, or C3 - Cg alkynyl.

73.  The taxane of claim 70 wherein X5 is -COX1g and X1g is
phenyl, or Xg is -COOXg and X4q is t-butyl.

74.  The taxane of claim 58 wherein R is benzoyloxy and Rg is
keto.

75.  The taxane of claim 74 wherein X3 is 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.

76.  The taxane of claim 74 wherein X5 is -COX4g and X1g is
substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridy!, Cq - Cg alkyl, Co - Cg alkenyl, or C5 - Cg
alkynyl or Xg is -COOX 10 and X1 is substituted or unsubstituted C4 - C g
alkyl, Co - Cg atkenyl, or Co - Cg alkynyl.



phenyl, or X5 is -COOX10 and X10 is t-butyl. 38. The taxane of C|a'”‘3@.WLZM£
mhereln R2 is benzoyl oxy. 39. The taxane of claim 38 wherein X3 is 2-fury
3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl. 40. The
taxane of claim 38 wherein X5 is -COXL0 and X10 is substituted or
unsubstituted phenyl, 2-furyl, 3-furylZ} 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, C1L - C8 alkyl, C2 - C8 alkenyl, or C - C8 alkynyl

or X5 is -COOX10 and X10 is substituted or unsubstituted C1L - C8 alkyl, C2

- C8 al kenyl The .t axa cl ai m 38 wherein X5 is
- COX10 and x100{7s %X%I"gr"%laa'ms% ® X518 5@6‘1.05’% OF. 42. The

t axane of rdlefnymwO(MSeQD@Xﬁe@zarndsxmwh-hﬂﬂyland Rg is keto. 43. The taxane of
claim42 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,

3-pyridyl, or 4-pyridyl. 44. The taxane of clai m42 wherein X5 is -COX10
and X10 is su |tulet@mneroj@lﬁm5&weer¢maM is hydtide wind Rafisir y!

2-thi enyl, Q@&yl 2-pyridyl, 3-pyridyl, 4-pyridyl, CL - C8 aI kyl, C2 -
C8 al kenyI C8 al kynyl or X5 is COOX 10 and X10 is substituted or
unsubst i t ut ed Cl - C8 alkyl, C - C8 alkenyl, or C - C8 al kynyl. 45 The

taxane of clai M2 vies eixan¥oofiaimCRXKhcrsiH »31@ Z-ﬁjrylgﬁffﬂWI , 2-8Hie
- COOX10 ayg X10 is t-but \él 46. The taxane of” claim 30 wherein

benzoyl ox 5'9\‘8"!@2195"@& -pyridyl, an4-pyridyles 47. The taxane of cl ai m 46
wherein X3 is 2- furyl 3 furyl, 2-thienyl, 3-thienyl, 2-pyridyl,

3-pyridyl, or yri+ [ is -COX10
and X10 is suéssq)l t ut ed or unﬁa'h@(ut e(?%'ﬂgkﬁkmwgf@%ﬁ%ryl,

2-t hi enyl , sabstitited yir unsbstitutedlphersd,(B-furgly B-fudy M3-thickyl, 3-‘ﬂfhen y8 al kyl, C2 -
C8 al kenyl 2- ndﬂzg-p vl, a”s?/rmﬂ @{ am{ QI csubstituted or

£Ed >0
L ne of uéﬁ&?ﬁi@%ﬁe@ﬁ b 40 Xt tﬁq@r.uggzw Corle o

- COOX10 andlkyt]l €2 sCg-dbkeryil, ordDy - Ugealkgyine of cl ai m 30 vvherel n R4 is
hydrido and R2 is benzoyloxy. 51. The taxane of claim50 wherein X3 is
2-furyl, 3- furyI 2- 1 hi enyl 3-thienyl, 2-pyridyl, 3-pyridyl, or
4-pyridyl . Ghe tzheﬁexaﬁe ef claim 56 Witeseis %5 36-GOX4@ardXpmis X1 0 is

substi t ut egh@mylUGEXE TS LCOTX PESI X q id thuky! . 3-furyl, 2-thienyl,
3-thienyl, g23;)yr| gl, 3- pyrld)yl, A!pyrldg/w, Cl - C8 aIkyI, c2 - C8

al kenyl, or C - C8 alkynyl or X5 is -COOX 10 and X10 is substituted or
unsubstituted CB2: CTaedbkatie ofi@laim 68 wahdreiryRq 4t hiltido, By & ketoyand

Rz is benzoyloxy.

83. The taxane of claim 82 wherein X3 is 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyi.

84. The taxane of claim 82 wherein X5 is -COX1p and Xq is

substituted or unsubstituted phenyl, 2-furyi, 3-furyl, 2-thienyl, 3-thienvi,
2-pyridyl, 3-pyridyl, 4-pyridyl, Cq - Cg alkyl, C2 - Cg alkenyl, or C2 - Cg
alkynyl or X5 is -COOX 1g and X1 is substituted or unsubstituted C1 -C g
alkyl, Co - Cg alkenyl, or C - Cg alkynyt.

85. The taxane of claim 82 wherein X5 is -COX1g and X1 is
phenyl, or Xg is -COOX 40 and X1g is t-butyl.

86. The taxane of claim 82 wherein X5 is -COOX4g and Xqq is
t-butyt.



53. The taxane of claim50 wherein X5 is -COX10 and X10 is phenyl, CQVJ@E?UUL
is -COOX10 and X10 is t -butyl. 54. The taxane of claim 30 wherein [-g14 i
hydrido, Rg is keto, and R2 is benzoyl oxy. 55. The taxane of claim54
wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,

3-pyridyl, or 4-pyridyl. 56. The taxane 6f claim 54 wherein X5 is -COX10
and X10 is substituted or unsubstituted phenyl, 2-furyl, 3-furyl,
2-thienyl, 3-thi &yl , Thetazane 20 olains B6wihsneirdiy is 3-flupyl,i Ifuryt, 2-thianytlyl , CL -

C8 al kyl, - . C8 kepyl,, ., or . - gl kynyl or X5 is -COOX 10 and X10 is
substi t ut eg%aﬁ'“%Wé%Bvﬁ'%(!t%BV@%ﬁ-°€@V"Q¥'ky|, C2 - C8 alkenyl, or C2 - C8
al kynyl . 57. The taxane of claimb54 wherein X5 is -COX10 and X10 is

phenyl, or X5 is ggd00XHe taranebP claim B6PWASTein ig-isﬁm dramg).of claiml
wherein RlO0a is ethyl. 59. The taxane of clai m58 erein X3 is 2-furyl,
3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl; 3-pyridyl, or 4-pyridyl. 60. The
taxane of clai m B3. whdihe taxBe ob cla@DEBOvhereinkXg is 2-fustlbsti tuted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, C1 - C8 alkyl, C2 - C8 alkenyl, or C2 - C8 alkynyl,
or X5 is -C0O0OX10 %hd ii@tasas@béc%imtt?@dwbereimxgbsar thiemd. C1 - C8 al kyl, 2
- C8 alkenyl, or C2 - C8 alkynyl. 61. The taxane of claim58 wherein X5 is
-COX10 and X10 is phenyl, or X5 is -COOX10 and X10 is t-butyl. 62. The
taxane of cl ai m 3. whék teixan®having thedoirdola 63. The taxane of claim 62
wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,

3-pyridyl, or 4-pyridyl. 64. The taxane f claim62 wherein X5 is -COX10

and X10 is substituted substituted , 2-furyl, 3-furyl,
2-thienyl, 3-thienyl, 2 dyl, 3-Ryri
C8 al kenyl, or C - C8 »

4-pyridyl, C1 - C8 alkyl, C2 -
X -0 | and X10 is substituted or
unsubstituted CL - C 8 "4l k))/é " or C2 - C8 alkynyl. 65. The
t axane of claim 62 wherein Hs - ooxre A_ yis phenyl, or X5 is
-COOX10 and X10 is t-butyl. 66. The t}a‘ﬂaﬁe ) aim58 wherein R2 is
benzoyl oxy. 09JUL20R 70 67. The taxane of*ZX n6 wherein X3 is 2-furyl,
3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, pyridyl, or 4-pyridyl. 68. The

~ taxane of claim®66 wherein X5 is -COX10 and X10 is substituted or

unsubstituted ph 's’b < 0%5&’ 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, : "alkyl, C2 - C8 alkenyl, or C2 - C8
R7 is hydroxy;

R1g is R1gaCO0-;

X3 is heterocyclo;

Xg is -COX1 0, -COOX 10, or -CONHX1g;

X410 is hydrocarbyl, substituted hydrocarbyl, or heterocyclo; and
R10a is hydrocarbyl, substituted hydrocarbyl, or heterocyclo wherein

said hydrocarbyl or substituted hydrocarbyl contains carbon atoms in the
alpha and beta positions relative to the carbon of which Rqqg is a substituent;

and
Acis acetyl.

92. The taxane of claim 91 wherein X3 is 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.

93. The taxane of claim 92 wherein X5 is -COXqg and X1q is

substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C4q - Cg alkyl, C2 - Cg alkenyl, or C2 - Cg



al kynyl or X5 is -COOX 10 and X10 is substituted or unsubstituted Cl EQQU%ZUUL
al kyl, C2 - C8 alkenyl, or C2 - C8 alkynyl. 69. The taxane of claim®6
wherein X5 is -COX10 and X10 is phenyl, or X5 is -COOX10 and X10 is t
-butyl. 70. The taxane of claim58 ein R4 is hydrido and Rg is keto.

71. The taxane of claim 70 wherein X3Ys 2-furyl, 3-fury!, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl. 72. The taxane of claim 70
wher ei n X8lkysyl; @0Xg0s e£QOX. §p iagd X4 pistsubstituied or unsubisttutedt@ql- cheny! ,

2- furyl 2-pyridyl, 3-pyridyl, 4-pyridyl,
c1 - %w&r%cgaﬂ%@]kenyﬁ bgréigﬁyl Cg alkynyl or X5 is -COOX 10 and
X10 is substltut ed or unsubstituted C1 - C8 alkyl, C - C8 alkenyl, or C2

- C8 al kynyl. g3 Tivﬁettaweeomlam QQ'WWé?eWé%deﬂéb [§ and X10 is
phenyl, or X5 is t axane” of claim 58

Th
wher ei n Rﬁh?gylb%%liﬁ ;&803{}@ ?(SIOIé%f UtYr5. The taxane of claim 74 wherein
X3 is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, or

4-pyridyl. 76. xane of ¢l .ai 4 whe X10 and X10 is
substituted or 5nsuh§f’ﬂ?ﬁ?%° ?‘l@ mPZ Gfr&Pﬁ(S '%(FWrci}'ltﬁo Phl enyl ,
3-thienyl, 2- pyrldyl 3-pyridyl, 4-pyridyl, C1 - Cg alkyl, C2 - C8

al kenyl, or C2 I X tituted or
unsubsti t ut ed 8? gh& tgﬁﬁ@ op@ﬁg&%hﬁﬁx%% &6%@x§6%€nyl 0 9 Jul
2004 71 nubaﬂnatadamamwstmwd phédylnbgosi, rB-faiylL S-th@@}iﬂ,Qmiﬁh 10 is phenyl,

or X5 is 04J bgtyl 8 wherein R14
I s hydrido,and Rz:ﬁagn 4p§98%| €t1 C Gl eﬁg Opdr:r?% re| n X3 is
2-furyl, s“"fvu"mor)és ?<1o @Xc! Hﬂar@ﬁubi’él 5@ wanSU§S§W¢ &1

4-pyri dyI allgp, C{h@%a]kenﬁ of Cel-aCgnalignyherein X5 is -COX10 and XlO i's
substituted or unsubstituted phenyl 2-furyl, 3-furyl, 2-thienyl,

3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, ClL - aI kyl, C - C8

al kenyl, or C297.C8 The taxane abclaith 9EWhesixXs IaﬁGO/KIm and Xqodsi t ut ed or

unsubstltL!;;g-@gi1 ChrX Xk ahd X nyl, or C2 - C8 alkynyl. 81. The
t axane of ‘cl alym 78 ﬁeﬁgn 58% S -@10 ahd X10 is phenyl , or X5 is
-COOX10 and X1 0 is t-butyl. 82. The taxane of claim 58 V\/nerei n Rl4 is

hydrido, Rg IsgﬁitO,TlﬁmthxaRédf%ldime%@WnF&b iSlethylorprepyl cl ai m 82
wherein X3 is 2-furyl, 3-furyl, 2-thienyl, -thienyl, 2-pyridyl,

3-pyridyl, or 4-pyri dyI 84. The t axane of cI aim 82 V\,herel n X5 is -COX10
and X10 is 99. The taxane of claim 98 wherein X3 is 2-furyl, 3-furyl, 2-thienyl,

3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.

100. The taxane of claim 99 wherein X5 is -COX41g and Xqq is

substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C - Cg alkyl, C2 - Cg alkenyi, or C - Cg
alkynyl, or X5 is -COOX1g and X1 is substituted or unsubstituted C4 - Cg
alkyl, Co - Cg alkenyl, or C2 - Cg alkynyl.

101. The taxane of claim 99 wherein X5 is -COXqg and X{g is
phenyl, or Xg is -COOX1g and X qg is t-butyl.

102. The taxane of claim 98 wherein X3 is furyl or thienyl.
103. The taxane of claim 102 wherein X5 is -COX10 and Xqg is

substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyi,
2-pyridyl, 3-pyridyl, 4-pyridyi, Cq - Cg alkyl, C2 - Cg alkenyl, or C2 - Cg



substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 09 Ju
3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, CL - C8 alkyl, C - C8 L 2004
al kenyl, or C2 - C8 al kynyl or X5 is -COOX 10 and X10 is substituted or
unsubstituted C1 - C 8 al kyl, | kenyl, or C2 - C8 al kynyl. 85. The
taxane of claim 82 wherein X5 is -COXE{;)1 and X10 is phenyl, or X5 is
-COOX10 and X10 is t-butyl. 86. The taxane of claim82 wherein X5 is

- COOX10 aatkywglQor Xstis bﬁ)Oﬁ)Xﬂpand M4gds suBstitdtedToreurisubstitited Oy aCg 86 wherein

X3 is 2-fy ' n -thienyl, 2-pyridyl, 3-pyridyl, or
4-pyridyl . “‘égcéh %&%r}é il ga}‘r?lggnﬂherei n X3 is furyl or thienyl. 89.
The taxane of claim 86 V\/nerei n X3 is 2-furyl. 90. The taxane of claim86
wherein X3 is 3g4t hitg XSNH O X3 O
HR2 is bEnzoyI oxy; Bé%xar?elﬂféaﬁﬁ‘)iﬁﬁ gin%&%gb%g ngn%xﬁi et erocycl o;
X5 is -COR eb&i@-cgpxmpﬁdbm mtdoutg hydrocar byl , substituted

hydr ocar byl , or heterocycl o; and Rl0a is hydrocar byI substituted

hydrocarbyl, or, clo rE| sai d droga stituted

hydr ocar byl coﬂps ?hggg V\?a ‘Q’*P\Pé'e'"e:% &‘é)‘uloa/rﬁg Eﬁ 103 §ns rel ative
to the carelthyl arid Mgiis FCOXJq arsd X1 gu&)ﬁhemw&mx 5 WWCOOXN§) askXyp.is92. The

t axane of t%y%ﬂm 91 wherein X3 is furyl, 3-furyl, 2- th| enyl, = 3-thienyl,

2-pyridyl yridyl, or 4-pyridyl. 93. The taxane of claim 92 wherein X5
is -COX10 and X10 is substituted or unsubstituted phenyl, 2-furyl,

3-furyl, 2thi I | o AT ridyl, Cl1 - C8
al kyl , CgegB M’I@;t@éﬁﬁ%&fda@@ﬂ \gﬂ%ﬂﬁ gégygggyﬁtwyn@y or X5 I s - COOX
10 and x1é"ﬁsy U le810a i%BWYh ANG X5 isr@EdX10 @nd X+ i8/phenyh or X3
al kenyl , -@QOX@aﬂdlm Vik 1- |. The taxane of claim92 wherein X5 is
- COX10 and X10 is phenyl or X5 is -COOX10 and X10 is t-butyl. 95. The
taxane of claim9l wherein X3 is furyl or thienyl.

107. The taxane of claim 91 wherein X3 is substituted or

unsubstituted thienyl, R1a is ethyl, and X5 is -COX1g and X4q is phenyl, or
Xg is «CO0OX 10 and X4 is t-butyl,

108. The taxane of claim 91 wherein X3 is 2-furyl or 2-thienyl, R1ga
is ethyl, Xg is -COOX 1g and X4¢ is t-butyl.

109. The taxane of claim 91 wherein X3 is 2-furyl, R1gz is ethyl, X5 is
-COOX10 and X4 is t-butyl.

110. The taxane of claim 91 wherein X3 is 2-thienyl, R1qg is ethyl, X5
is -COOX{p and X4 is t-butyl.

111. A pharmaceutical composition comprising the taxane of claim 1
and at least one pharmaceutically acceptable carrier.

112. The pharmaceutical composition of claim 111 wherein X3 is
2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.

113. The pharmaceutical compositiocn of claim 112 wherein X5 is -
COX10 and X4q is substituted or unsubstituted phenyl, 2-furyl, 3-furyl,
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, Cq - Cg alkyl, Co - Cg



96. The taxane of claim95 wherein X5 is -COX10 and X10 is substitut@d g 200
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, CL - C8 alkyl, C2 - C8 alkenyl, or C - C8 alkynyl,

or X5 is -COOX 10 and X10 is substituz d or unsubstituted C1 - C 8 al kyl,

C2 - C8 alkenyl, or C2 - C8 al kynyl. . The taxane of claim 95 wherein X5
is -COX10 and X10 is phenyl, or X5 is -COOX10 and X10 is t-butyl. 98. The

t axane of attemyhnod CovhEgeilkyrivl, Gx Xsise CHOXg gamlddpy(j is Abstifitedtoaxane of claim

98 wh f | 2- i dyl,

3- pyrle(rjgi ”n§§b %t%rcilﬁld{,ybal%ﬁbylu% ?%)?L@QW%) ch?al %%ﬁm)ﬂr ei nlog/(rSI i }s/ - COX10
and X10 is substltut ed or unsubstituted phenyl 2- furyl 3-furyl,

2-t hi |, id d Jk |, C2 -
G5 al kenyl  or 5 Tee PaRiysiAutical Rifcstichogi Bifimd 12, WhereiS ot t it od

or unsubst—Cﬁmedn@JKm1siﬁhemjlktyrlxs;I@ZC{)@XmaérkEXydlstamtﬂZ C8 al kynyl . 101.
The taxane of claim99 V\/nerei n X5 is -COX10 and X10 is phenyl, or X5 is

- COOX10 and X tyl. 10 The taxane of cl e| n. X3 is
furyl or thi en;l/‘lqs "”ta&}?a g2l sompasitign 20'6\%3&1 W%‘/@seins 1@D®10 and X10

i's substiétﬁgqu% nsubstltut ed phenyl, 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, pyrld’g 3-pyridyl, 4pyr|dyl, Cl- C8a|ky|, c2 - C8

al kenyl, or C2 - C8 0 9 JUL 1004 74 al kynyl, or X5 is -COOX10 and X10 is
substituted or UGsubdte plnmremc@btiealcm:mms&jd)n ofcdaim C85atterein X368 C2 - C8

| k | . T f [ 2 - COX d X10 i

phemyl + or2 v SuehITeqH S0V S ol ot PYABS, S8V M ane of ol ai m 01
wherein X3 is fury] orthienyl, RlOa is ethyl, and X5 is -COX10 and X10 is
henyl, or X5 i 0 aim9l
phemy| 1 X 117, R atlecil] bl A OBarded S0 2 o]

i s - COX10 4XiEmd X1oin Shbstitutad NsunSLbstltDllﬂl(DbeGYidZmel|3:—fuﬂ.vlbutyI 107. The
t f 034 _ |,
axane of Zhigefy étﬂféﬁpﬁ'zﬂp(%ﬁifio% ﬁwl'ﬁbgﬁ 10, - CITMAL Ch UCS AP -

R10a is et

101 5"t SHR G - Ca T fr Ko el DD R G0 MR or B SHDRUIAG o1

2-t hi enyl , CR1Qg alkys, @;hggaw}@yq r-G0Q ARk ﬁjﬂd X10 is t-butyl.. 109. The
taxane of claim9l wherein X3 is 2-furyl, RlOa is ethyl, X5 is -COOX10 and

X10 is t-butyl. 110. The taxane of claim 91 wherein X3 is 2-thienyl, RlOa
is ethyl, X5 i#$18.C0I&pharmaceutical scdmnnstitjan of IdaimA 1diBawheceint Ke ds

conposi ti ol GRIPEAS K FislgHery eI i9LCBIo Tahd X1o is t-butyl.

119. The pharmaceutical composition of claim 112 wherein X3 is furyl
or thienyl, Ryea is ethyl, and Xs is -COX4g and Xyp is phenyl, or Xs is -COO0Xyo
and X is t—butyl.

120. The pharmaceutical composition of claim 112 wherein X3 is
substituted or unsubstituted furyl, R1p5 is ethyl, and Xg is -COX1g and X4
is phenyl, or X5 is -CO0X4g and X4 is t-butyl.

121. The pharmaceutical composition of claim 112 wherein X3 is
substituted or unsubstituted thienyl, Rqqg is ethyl, and Xg is -COX4g and X4
is phenyl, or Xg is -COOXq g and X1 is t-butyl.

122. The pharmaceutical composition of claim 112 wherein X3 is
2-furyl or 2-thienyl, R{p3 is ethyl, X5 is -COOXqg and X4 is t-butyi.



and at | east one pharnmaceutically acceptable carrier. 112. The 09 JuL 2004
phar maceuti cal conposition of claim 111 wherein X3 is 2-furyl, 3-furyl,
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl. 113. The
pharmaceutical conposition of claim 1%% wherein X5 is - COX10 and X10 is
substituted or unsubstituted phenyl, 2¥furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C1 - C8 alkyl, C2 - C8 0 9 Jul
1001 75 al kenyH23or Th2 phat®agkityes! lconposKon of cldd@OKIDwheteiX D0y iss

substi t ut I pUNSL i e C8 _al kyl .. - .C8 al kenyl, or C2 - C8

al kynyl . ?%E?yl’rﬁéoﬁx‘géﬁ&gﬁ gégog)é%@&dtl%%'sgfzm‘gwai m 112 wherein X5 is
-COX10 and X10 is phenyl, or X5 is -COOX10 and X10 is t-butyl. 115. The

pharmaceut i cal 1%@%%&Mwﬁtiéél@o(ﬁﬂ%ﬁfﬁ;tﬁ{m@ﬁ1%ﬁh%v\ih%rgégt)itils or_propyl 3

116. The pharmaceutical™ conposition 15 wherern 2-furyl,
furyl, 2-ththigml, Reos is ethyl Xsds pGRAGKA 0 a8dpino igytbutdr 4-pyridyl. 117. The
phar maceuti cal conposition of claim 116 wherein X5 is -COXlo and X10 is
substituted or unsubstituted phenyl, 2-furyl, 3 furyl, 2-thienyl,
3-thienyl, 2-pyt2&dyl|A pBapyadelfical comppositigh comprisingdhaltayane abclainC81al kenyl ,

or C2 - W , i -%ﬂ LS.Substituted or
unsubst i tolejat@dgl I%Xét_orgaprﬁ_’rm%eu - %%ééahqi%%%h%gr C2 - C8 alkynyl. 118. The

pharmaceutical conposition of claim 116 wherein X5 is -COX10 and X10 is

phenyl, or X5 i COOXhErAaceuit8l EémpoBitbi!combRinglihe takandrae Slirh &8
conposi ti on@of claim wher el or thienyl, Rlwis ethyl, and

1 n X3 is furyl
X5 is - cOdM ahgashens eﬁamﬁﬂt{t'ca@ %C*?Féaé 1% and X1Q is t-butyl. 120.

The pharnaceutical conposition of claim 112 wherein X3 is substituted or

unsubstituted f I, L S - Q. | 5S¢ phenyl ,
or X5 is -COOXlgé%naA%@%aoé'tfo-r%F §|'a_l %‘%F@ﬁ@%ﬁgﬁ@gg@ﬁ?ﬁ&%@n@%g tion of
clai m 112 claion diandxat least enghphammacetiticallyascaptable wagiert hi enyl, R1 Oa i s
ethyl, and X5 is -COX10 and X10 is phenyl, or X5 is -COOX10 and X10 is

2 furyl or 2t highyl TREoRpasiR faTRRTLST Iheftip¥dis 2t HEER, "oy °
09JUL2001 Z§hikAgl, 3larerigh - ,tgcfxg)ﬁdﬂpapquyﬁbﬂn of claim 112 wherein X3 is

2-furyl, RI Ca Is ethyl, is - X10 and X10 is t-butyl. 124. The
pharmaceutical conposition of claim 112 wherein X3 is, 2-thien Rl Cais

. |,
ethyl, X5 is -cbefkio Thagompresition cigiaim 128 serein ftnais iy c"fai-'?'%/’El'irrposi tion

conprising the taxane of claim91 and at |east one pharnaceutically

accept abl e carrigh 128 o hgIRAIRGRHbIG Ao SHIRGH kS RLEGRRG shke,  fie taxane

of claim95
phenyl, or Xg is -COOX1g and Xqg is t-butyl.

131. The composition of claim 129 wherein R4 is hydrogen, Ro is
benzoyloxy, and Xg is -COX4g wherein X41q is phenyl, or Xg is -COOX4q
wherein X4 is t-buty!.

132. The composition of claim 131 wherein X3 is furyl or thienyl,
R40a is ethyl; and X5 is -COOXq g and X4 is t-butyl.

133. The composition of claim 132 wherein X3 is furyl.

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



and at | east one pharnaceutically acceptable carrier. 127. A conpos@éi%n A
for oral adm nistration conprising the taxane of claiml and at |e tJ éﬂ@
pharmaceutically acceptable carrier. 128. The conposition of claim 127
wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,

3-pyridyl, or 4-pyridyl. 129. The conp@dsition of claim 128 wherein Rl0a is
ethyl or propyl. 130. The conposition of claim 129 wherein X5 is -COX10 and
X10 is  phenyl 138 Ahel gse SXERRD 180GhELLIni %7 is 2islinyl, 3-fubyl; 2Ihi%ngr?rm08' tion
of claim 129 wherein Rl4 is hydrogen, R2 is” benzoyloxy, and X5'is -COX10
wher ei n x133thl%nxhr%ﬂylrldylo3-px5dvlsor%wnﬂm. wherein X10 is t-butyl. 132. The
conposition of claim 131 wherein X3 is furyl or thienyl; RlL OGais ethyl;

wherein X3 is 00y nEee GElbnd Stk Rags i SRRPBLMOBILCL Ve amount of

a pharmaceutical conposition conprising the taxane of claim1 and at | east

one pharmaceutqyal | NG S L h i OF
rodi cament for | an e e of Al 138Wherein 86 ¢ KERRI0HIR A6 R e o
claim 134 %?gﬁﬁﬁg@xnsaz\dr&mu?t ryl, 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, or 4-pyridyl. 136. The use of claim 135 wherein RlOa is ethyl or
propyl. 137. The use of claim 136 wherein X5 is -COX10 and X10 i s phenyl,
or X5 is - coox1tB&ndiheiose of claisntid7? whargin Rheisthyerogercand R2187 wherei n R14
i s hydrogeferiiafid®y. i s benzoyl oxy. 139. The use of claim 138 wherein X3 is
furyl or thienyl; "Rlo, is ethyl; and X5 is -COOX10 and X10 is t-butyl.
140. The use of claim 139 wherein X3 is furyl.

139. The use of claim 138 wherein X; is furyl or thienyl; Ryq, is ethyl;

and Xs is -COOX49 and X4g is t-butyl,

140. The use of claim 139 wherein X3 is furyl.




