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TAXANES AS ANTI TUMOR AGENTS BACKGROUND OF THE | NVENTI ON The preseht JUL 2004
i nvention ed to novel taxanes which have exception as
anti t unor 'élf,%ﬁ{ The taxane fam |y of terpenes, of whi cth ér{:l(}:gé'k)"ktg%(l
and taxol are rrenbers has been the subject of considerable interest in
both the bi ol ogi cal and chem cal arts. Taxol itself is enployed as a
cancer chenot herapeutic agent and possesses a broad range of
tunmor-inhibiting activity. Taxol has a 2°R 3'S configuration and the
followi ng structural fornmula: C6HSCONH 0 C6H5 "0 OH 10 wherein Ac is

acetyl. Coli %5:3@1 r 70 that certain taxol
anal ogs hav(g7 an ac |v ysé-fg%rr#??%ﬁ ﬁﬁgﬁg“ gé\téﬁm FS0f taxol. One of
t hese anal ogs, comonly referred to as docetaxel, has the follow ng
structural formula: tBuOCO\IH 0 CGHs G , . OH OH 15 Al though taxol and

docet axel & I < : agents, there are |imtations on
their effe ﬁOIUNﬁ' |t| S ef fi cacy against certain types of

cancers and t oxX |T<het gretsents mmeebo:s 13Aﬂmectad o movektaxdnes which beee érsepstional

Accor di ngl r additional chenotherapeutic agents with 20
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and docet a res I cac as anti -tunor
respect t ocheRiiealiafts. fﬁag@rl;gpgps emp@@dt@s(gmcer chemotherapeutlc agent and

possesses a broad range of tumor-inhibiting activity. Taxol has a 2'R, 3'S
configuration and the following 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:

BUOCONH  ©
CBH5

15
Although taxol and docetaxe! are useful chemotherapeutic agents, there
are limitations on their effectiveness, including limited efficacy against certain
types of cancers and toxicity 1o subjects when administered at various doses.
Accordingly, a need remains for additional chemotherapeutic agents with
20 improved efficacy and less toxicity.



5 possess a carbanoyl oxy substituent at C 7, a hydroxy substituené a} CI‘HJKO
and a range of C3'" substituents. Briefly, therefore, the presen ]
invention is directed to the taxane conposition, per se, to pharmaceutical
conpositi WO 0t/STP8 i si ng the taxane and a pharnmaceuti cal | y roroesshoidog
carrier, and to nethods of adm nistration. 10 O her objects and features of
this invention will be in part apparent and in part pointed out

herei nafter. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS I n one
enbodi nent of the present invention, the2taxanes of the present invention
correspond to structure (1): 15 RHO'14 R=-~0 2 OQAc (1) wherein 20 R2

I s acyl oxy; R7 is carbanoyl oxy; Rg is keto, hydroxy, or acyloxy; R0 is
hydroxy; R14 is hydrido or hydroxy; 25 X3 is substituted or unsubstituted
al kyl, al kSuMMARNYKGFYTHE PRYENTION heterocyclo; X5 is -COXla, -COOXi o, or
- CONHX10; XI0 1 s _hydr.ocar byl bsiituted hydrocarbyl, ar heterocyclo; Ac
is acetyl; and @'@oﬁﬂ'ﬁﬁe@lgcéﬁe?&ﬁjp{%@ m&ﬁﬂ?nﬁﬁ 819.1{g the BIOYISIeN Bkt a

st er eochertagahes Whidh esmpaieofavorably idkaadf) afd\WBceld el Wit Seletficd2 3 |

bt n
one enbodi nent.. . R2 an _ester, (R2a O.),. .a carbamat R2bNC( 0)0-), a .
car bonat eI ?ﬁzé%wrﬂ?%)‘g??&ﬁ rasngewmg (5%%‘1%?3?%11%"?'&2a %}%a)ﬁ théﬁe&’é@ He’%a a) anzzl

R2b ar & i utsgsess entarpamoyiogesubshiitmet(y) a hydhsdy subistitherat C2¢aabyla or
het erocyclg. Ln Br efberr ed tenbodl ment, R2 is an ester 5 (R2aC(0)0O ),
wherein Rergnggoz;iy’ ™ sﬁ'&"fe&ﬁar omatic. In another preferred

Briefly, therefore, the present invention is directed to the taxane
composition, per se, to pharmaceutical compositions comprising the taxane and a
pharmaceutically acceptable carrier, and to methods of administration.

10 Other objects and features of this invention will be in part apparent and in
part pointed out hereinafter.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
In one embodiment of the present invention, the taxanes of the present
invention correspond to structure (1):

15
XsNH O
- X3 = OI 1
OH
R44 HO
(1)
wherein
20 R, is acyloxy;
R, is carbamoyloxy;
R, Is keto, hydroxy, or acyloxy;
R, is hydroxy;
R,. is hydrido or hydroxy;
25 . X, Is substituted or unsubstituted alkyl, alkenyl, alkynyl, phenyl or

heterocyclo; )
X5 is ~-COXq, -COOX,,, or -CONHX,(;
X0 is hydrocarbyl, substituted hydrocarbyl, or heterocyclo;
Ac is acetyl; and

30 R;, Ry, and R,, independently have the alpha or beta stereochemical
configuration. _



embodi ment, R2 is an ester (R2 ,,,C(0)0-), wherein Rea is substittkdUbild
unsubstituted phenyl, furyl, thienyl, or pyridyl. In one particularly
preferred wandagtozent, R2 i s benzoyl oxy. I n one enbodi nent, p&F/us81/03592
R7aR7bNO00- wherein R7a and R7b are 10 i ndependently hydrogen, hydrocarbyl,
substituted hydrocarbyl, or heterocyclo. Exenplary preferred R
substituents include R7aR7bNCOO- wherein (a) R7a and R7b are each
hydrogen, (b) one of R7a and R7b is hydr@gen and the other is (i)
substituted or unsubstituted C, to C8 al kyl such as nethyl, ethyl, or
straight, branched or cyclic propyl, butyl, pentyl, or hexyl; (ii)
substituted or unsubstituted 15 C2 to C8 al kenyl such as ethenyl or

straight., branchegnorisdikrblRPRTH estertROPO)0OM B AaEdiexeny|; (111)

substitute titute . ai ght
or branc heﬂﬁa&a&@i&ﬁ) L O"aﬁ%gﬁéﬁﬁ?o)éﬁﬁéﬁaﬁkﬂcarqqmﬂ%{%&q@}
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substi t ut ednsmbatmsteldqnhenw ddn@2thienyt;. or mridyhyin mpaamutarlyymgferced st rai ght
or branche ntynyl, or 25 hexynyl; (iv) substituted or
unsubsti t ug"g’r%ﬁ%% R qgtb%rﬁ%]oglgggt Ituted or wunsubstituted heteroaromatic
such as furyl, ll‘hbeﬂﬂmbadlﬂwﬁ,l Ryis. R;Ra,NCOO: whesainsR,,and Bg arkose
i dent i f{ned; f b
enbodi r‘;\gnt wﬂe}%}“fﬂ@ﬁﬁy hg&f'ﬂg}g (P'?duent sy|| %ﬁtﬁ&ﬁm%m%%g meﬁP%YCI one of
R7a and Rizenwlwonr@tye'rechﬁd suhslityents inclydedt LR NEPRy wheseinde) Krgand
b: gmg Eted OR Céiﬁa' édch ﬁ9dri@fg@h¥tb) oNe bERRGERK G5 iy Hfbgﬁrt? bﬂﬁﬂtis of : the
pres i nyenti o may “have a
D S b st AR i Tp s R A et SeDHE o srigP
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acyl qxy. X s, ac e.an ester
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(iv) substituted or unsubstituted phenyl, or (v) su stltuted or unsubs'atuted
heteroaromatic such as furyl, thienyl, or pyridyl, or {¢) R,, and R, are
20 independently (i) substituted or unsubstituted C, to C, alkyl such as methyl, ethyl,
or straight, branched or cyclic propyl, butyl, pentyl, or hexyl, (ii) substituted or
unsubstituted C, to C, alkenyl such as ethenyi or straight, branched or cyclic
propenyl, butenyl, pentenyl or hexenyl; (iii) substituted or unsubstituted C, to C,
alkynyl such as ethynyl or straight or branched propynyi, butynyl, pentynyl, or
25 - hexynyl; (iv) substituted or unsubstituted phenyl, or (v) substituted or
unsubstituted heteroaromatic such as furyl, thienvi, or pyridyl. The substituents
may be those identified elsewhere herein for substituted hydrocarbyl. In one
embodiment, preferred R, substituents include R,,R,,NCOO- wherein one of R,,
and R,, is hydrogen and the other is methyl, ethyl, or straight, branched or cyclic
30 propyl ' .

While R, is keto in one embodiment of the present invention, in other
embodiments Ry may have the alpha or beta stereochemical configuration,
preferably the beta stereochemical configuration, and may be, for example, a- or
B-hydroxy or a- or B-acyloxy. For example, when Ry is acyloxy, it may be an ester

35 (Ry,C(O)O-), a carbamate (Ry,R,,,NC(0)O-), a carbonate (R;,0C(0)0O-), ora
thiocarbamate (R,,SC(0)0-) wherein Ry, and Ry, are independently hydrogen,



RO9a is or unsubstituted al kyl, or unsubstituted al kenyl, or unsubs}T tjut 88
aryl or or unsubstituted heteroaromatic. Still nore preferably, R is an
ester (RRaC(O O ), wherein R9a is substituted or unsubstituted phenyl, or
unsubsti t ov@drfwes| , or 5 unsubstituted thienyl, or or unswECITUSORRED2
pyridyl. In one enbodinent RO is (R .C(OO) wherein N is nethyl, ethyl,
propyl (straight, branched or cyclic), butyl (straight, branched or
cyctic), pentyl, (straight, branched or cyclic), or hexyl (straight,
branched or cyclic). In another enmbodimeht R is (ROaC(O) O ) wherein R9a
I's substituted nmethyl, substituted ethyl, substituted propyl (straight,
branched 10 or cyclic), substituted butyl (straight, branched or cyclic),
substituted pentyl, (straight, branched or cyclic), or substltuted hexyl

]Sfﬁ, ;n alt %gt hyar@mbﬁconglsobsﬁtméd I&Ydrg?%ﬁ) Cbﬂhéfé@o@di?@t ift qgtgﬁsésteﬁ %ﬁbf)ct ed

aL yl nyk 58)9\5 ”§P§§@E?%galrlfy8r?fxl§n #ﬁ"ﬁegé‘b&ﬁ'&kyor Hn?ﬁ?ﬁ){mg r%)r’]l %iymoﬂo

tC O:’l ;)al R ﬁtmdsubsliueté;d heE’gwbmnaatﬂ: &GﬂEmc:Itn?Pgéfem;oll ﬁ iBldn é@tbg 3y Emgg@?;ls

Coubsti § e g sESIHRS] ér Cnpistied BHnL nSEuER iR M coes

al keByla sxﬂsubstntuterﬂthaenylmumum'submut&i pyruiyd: Irnbhe eyhbodiment R ig ed or
tit

cubst t ut SRG(CIRS] RRITRR s e AR ol (SrdibhE prdf B 0BGl 1 ¢ ent s

i nc: ggﬁt s@l&yh(shualght d)randsenbgr cxrf]dtoépp@ﬂy&y(strq)ghmprandnﬂMr  cyoic), ophepyl |

Exenpl ar ) ETagL BPgdhed bF BRbcE o) &Eééﬁﬁ smidliiet &, WRLIOD whereln

i s substi tRek &Isubsimﬂgdb@ethy&;twsmmw ethyll keubstitutpd @ﬁwyldstraighta rvancined i c.

Exenpl gy Yd?rc%li?r@l‘ibgfltufédb&itg&%i t'lﬁ'l‘élnﬁﬂéd o%fb Wd$en HX, 0 25

wherein X10 s substitut nsubst th as

subst.i t ut dekraigh M@%%Qd Pusﬁawm'mubstrtmﬁ@hexwr(gngm.st@raap 0"§V€ir¢dhed or
cyclic), Werém(mbwt@ﬁtuem(y)wa@éeleéteaw%mqhe ga@xm tbnétgﬁﬁ bght, branched

nsubst i  Teleloesiey bRy Slps alhmasy. srbeo; Paviidopiay Rt leai o
e ot e
?;?Pgi t %ﬁ'%ﬁéﬁéhé#%&s%wgiﬁ]@rrﬁb@“éﬁbst Ituted or u%subst Ituted C2 %/o C8
al kynyl such a$xemplant X dbshtuan@bshdemﬁdﬂﬂté@nyunsmbsfpyhegllCz(tu@gi ght or
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from tﬂ)e Bsp tu nc}ucpe suobstltutngor unsu stltuted ethyl, propyl, butyl, cyciopropyl,

cyclobutyl, cyclohexyl, isobutenyl, furyl, thienyl, and pyridyl.

Exemplary X, substituents include —COX10, -COO0X,, or -CONHX,, wherein

Xy is substituted or unsubstituted alkyl, alkenyl, phenyl or heteroaromatic.

Exemplary preferred X; substituents include -COX,,, -COOX,, or -CONHX,,

25 wherein X, is (i) substituted or unsubstituted C, to C, alkyl such as substituted or
unsubstituted methyl, ethyl, propyl (straight, branched or cyclic), butyi (straight,
branched or cyclic), pentyl (straight, branched or cyclic), or hexyl (straight,
branched or cyclic); (i} substituted or unsubstituted C, to C, alkenyl such as
substituted or unsubstituted ethenyl, propenyl (straight, branched or cyclic),

30 butenyl (straight, branched or cyclic), pentenyl (straight, branched or cyclic) or
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)

35 substituted or unsubstituted heteroaromatic such as furyl, thienyl, or pyridyl,
wherein the substituenti(s) is/are selected from the group consisting of



WO 01/ 57028 PCT/ USOL/ 03592 5 heterocycl o, al koxy, al kenoxy, alkyn?ﬁy 0
aryl oxy, hydroxy, protected hydroxy, Kketo, acyloxy, nitro, am no H“d@‘
thiol, ketelom@eeisal, ester and ether noieties, but not phpepiigsaisss?
containing noieties. In one enbodi nent of the present invention, the
taxanes of the present 5 invention correspond to structure (2): (2)
wherein R7 is carbanmoyloxy; R () is hydroxy; 10 X3 is substituted or
unsubstituted al kyl, al kenyl, al kynyl, om heterocyclo; X5 is -COX o,

- COOX10, or -CONHX, 0; and X10 is hydrocarbyl, substituted hydrocarbyl, or
het erocycl o. For exanple, in this preferred enbodi ment in which the taxane
corresponds to structure (2), R7 may be R7aR7bNO00- wherein one of R7, and

R7b i s hydregesc élEESk}I r ed C, to
C. al kyl such as Gin(1§3th feéﬁ] I o?lkgtnéw igrgwcrﬁg %rgt%&%?ﬁgam*gpyl
butyl , " penk§tP, agYloKy Ffo aMino.ATRKio; ﬂﬂ&eget%ra(ﬁ’r@ S§¥qfﬁmﬂ @W@?

al kenyl Subbtmlﬂid%@hblroﬁcémhﬂ'h mo@n@g\ched or cyclic propenyl, butenyl,
pent enyl or hexF¥ mﬁm tw uns bst ht ttt ed C2 Ca Ikynyl
such as et hyny) TbPN&E 0 Bffr‘éa"' fryEDtoN. the texaRss O‘Ip‘g‘ﬁtR)'ﬁW"t or
hexynyl 5 (inwentidvecptresposd s structuesl (Phenyl such as nitro, al koxy or

hal osubstituted phenyl, or (v) substituted or unsubstituted heteroaromatic
such as furyl, thienyl, or pyridyl. The substituents may be those
identified el sewhere her ein for substituted dr ocarbyl. In one

embodi ment, preferred R7 sulgNH ugnts i Rcl ud 7@R7bNCOO wher ei n one of
R7a and R7b i s hydrogen and the ollher is ‘ or 25 unsubstituted,
preferably unsubstituted mfhylT" et hg,,. 7branched or cyclic
propyl. In another enbodi nent, pgeferre ents i nci ude

R7aR7bNOOO wherein one of R7a and R?b | .g aghd the other is
substituted or unsubstituted phenyl oc N o¥~\Wi | e R7a and R7b are
selected from anong these, in one errbodl AK@ i's gel ected from
substituted or unsubstituted 27 JU 2004 V\D 01/ 57028 PCT/ USQL/ 035

al kyl, al kenyl, phenyl or heterocyclo, nore preferably substitut

unsubsti t uivtereial kenyl , phenyl or heterocyclo, still nore preferably

substituted or ﬁ??&"g&tﬂatrﬁ'éﬁgxy,
R, is hydroxy;
10 X, is substituted or unsubstituted alkyl, alkenyl, alkynyl, or heterocyclo;
X5 is -COX,q,, -COOX,,, or -CONHX,,; and
X,o is hydrocarbyl, substituted hydrocarbyl, or heterocyclo.
For example, in this preferred embodiment in which the taxane corresponds to
structure (2), R; may be R;,R;,NCOO- wherein one of R,, and Ry is hydrogen
15 and the other is (i) substituted or unsubstituted C, to C, alkyl such as methyl,
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 hexenyl; (jii) substituted or_unsubstituted C, to C,
alkynyl such as ethynyl or straight or branched propyny!, butynyl, pentynyl, or
20 hexynyl; (iv) phenyl or substituted phenyl such as nitro, alkoxy or halosubstituted
phenyl, or (v) substituted or unsubstituted heteroaromatic such as furyl, thienyl, or
pyridyl. The substituents may be those identified elsewhere herein for substituted
hydrocarbyl. in one embodiment, preferred R, substituents include R,,R,,NCOO-
wherein one of R,, and R,, is hydrogen and the other is substituted or
25 unsubstituted, preferably unsubstituted methyi, ethyl, or straight, branched or
cyclic propyl. In another embodiment, preferred R, substituents inciude
R;,RxNCOO- wherein one of R,, and Ry, is hydrogen and the other is substituted
or unsubstituted phenyl or heterocyclo. While R,, and R, are selected from
among these, in one embodiment X; is selected from substituted or unsubstituted




phenyl or heterocyclo, and still nore preferably heterocyclo such g JuirMbi
thienyl or pyridyl. Wile R7a, R7b, and X are selected from anong these,
in one 5 enbodinent X5 is selected from-COX,, wherein X1, is phenyl, alkyl
or het er %9Q©61/87028r0r e preferably phenyl. Alternatively, whibca/G86803d87, .,
and X, are selected fromanong these, in one enbodinent X is selected
from-COX14 wherein X1, is phenyl, alkyl or heterocyclo, nore preferably
phenyl, or X5 is -000X16 wherein X10 is al kyl, preferably t-butyl. Among
the nore preferred 10 enbodi nents, therefore, are taxanes corresponding to
structure 2 in which (1) X5 1is -COOX" wherein X10 is tert-butyl or X5 is
- COX10 wherein X10 is phenyl, (ii) X3 is substituted or unsubstituted
cycl oal kyl, al kenyl, phenyl or heterocyclo, nore preferably substituted or
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heterocyclo, still more preferably furyl, thienyl or pyridyl; and X; is preferably
benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more preferably benzoyi, t-
butoxycarbonyl or t-amyloxycarbonyl. In one alternative of this embodiment, X; is
heterocyclo; X, is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more
25 preferably benzoyl, t-butoxycarbonyl or t-amyloxycarbonyl, stiil more preferably t-
butoxycarbonyl; R, is benzoyl, Ry is keto and R,, is hydrido. In another altemative
of this embodiment, X, is heterocyclo; X; is benzoyl, alkoxycarbonyl, or
heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbonyi or i-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, Ry is keto
30 andR,,is hydrido. In another altemative of this embodiment, X, is heterocyclo;
X5 is benzoyi, alkoxycarbonyl, or heterocyclocarbonyl, more preferably benzoyl, t-
butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-butoxycarbonyi; R, is
benzoyl, R, is keto and R,, is hydroxy. In another alternative of this embodiment,
X; is heterocyclo; X; is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more
35 preferably benzoyl, t-butoxycarbonyl or +-amyloxycarbonyl, still more preferably t-
butoxycarbonyl; R, is benzov!, R, is hydroxy and R,, is hydroxy. In another



7 alternative of this enbodi ment, X3 is heterocyclo; X5 is benzoyl, 27 JUL 2004
al koxycarbonyl, or heterocycl ocarbonyl, nore preferably benzoyl,

t - but oxycanapewydromr t- anyl oxycarbonyl, still nore pref erabwnusmm;,g)z

t-but oxycarbonyl; R2 is benzoyl, RO is hydroxy and R14 is hydrido. In

anot her alternative of this enbodinent, X. is 5 heterocyclo; X5 is benzoyl,
al koxycar bonyl, or heterocycl ocarbonyl, nore preferably benzoyl,

t - but oxycar bonyl or t-anyl oxycarbonyl, still nore preferably t-

but oxycarbonyl; R2 is benzoyl, RO is acyloxy and R14 is hydroxy. In another
alternative of this enbodinent, X3 is heterocyclo; X5 is benzoyl,

al koxycarbonyl, or heterocycl ocarbonyl, nore preferably benzoyl,

t - but oxycaéhmwhverof‘thné%nﬁﬁﬁldlﬁiéméxbi%ﬂ')dter }lblblxmi’g Seﬂicﬁ)‘leétﬁ&bﬁadbo O ch
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al pha ster ﬁg@rﬁg&%{g R 3%%&@&6@1 ﬂi%&ﬁ]q@ﬂﬁiﬁw&oﬁﬁ@ %Fﬁd‘f@gl’g’r ¥ocheni cal
CR(i)(r)]f ihggﬁﬂ heterocydRy; Xpig bmzeyt, latkdytarkomyt, ev distemicgelocarbamiyl, gooret | on whl l e
erbod ment Bra P BEREEA COMRCR Tt G- AblBRye Al bRy T ThI SR Sy Blerall e
R7aR76NCOObutgxyeathonil &2, is b@mwl Ry ds reyloky antd\Riy isibydrioxy: tih anethiesdi nent ,
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but oxycar bo or t rbon one ernat] ve S %nbodlnent
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f R14
nyari ot ROSIAHALPR.IRe AP R DB ¢a¢ hh@\éeﬂwg RaistpreogBericalcoptompden; xs
i s benzoyl R, ahd&ohseatiealpha sieredmhbaﬂcniwdnﬁgardtmwmlmq@aythfeeljétbl y
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anot her al cenfiguratien athilerRg hasithdialpha stexgodchemicabeanfiguration.X5 i s benzoyl ,

21 Koxyear bony! - Ao BRioRRIEN HraERieREbon Rl B 6 KSIHUS o REBHking fo

but oxycar bonyl or t- nor e

t - but oxycaptseeiire 1pr 3 W e@ﬂﬂwyﬁ 7@mN§Q@t Wh&lﬂnﬂvélﬁ gthfyf//and)&b ISI n anot her
al ter nati vRy@fidd. hlrﬁttﬁé"’@ﬁﬂ!ﬂo@ﬂﬁém X$3s 'pﬁefaﬁétw e sbw%l sobiute

T AN e ol ey ok
- heterocyclo, still more preferably furyl, thienyl or pyridyl; and X, is preferably
benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more preferably benzoyl, t-
butoxycarbonyl or t-amyloxycarbonyl. In one alternative of this embodiment, X, is
heterocyclo; X, is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more
25 preferably benzoyl, t-butoxycarbonyl or t-amyloxycarbonyi, still more preferably t-
butoxycarbonyl; R, is benzoyl, Ry is keto and R,, is hydrido. In another alternative
of this embodiment, X, is heterocyclo; X, is benzoyl, alkoxycarbonyl, or
heterocyciocarbonyl, more preferably benzoyl, t-butoxycarbonyl or i-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, R, is keto
30 andR,, is hydrido. In another alternative 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, R, is keto and R,, is hydroxy. In another alternative of this embodiment,
X, is heterocyclo; X; is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more
35 preferably benzoyi, t-butoxycarbonyl or t-amyloxycarbonyt, still more preferably t-
butoxycarbonyl; R, is benzoyl, R, is hydroxy and R, is hydroxy. In another



but oxycarbonyl; R2 is benzoyl, RO is hydroxy and R14 is hydroxy. Inzaqmqggn
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i s heteroc cIo X5 is benzoyl, al koxycarbonyl, or heterocycl ocarbonyl,

more pref Y&BVTBnzoyl , t- butoxycarbonyl or t- anyioxycar BETNSOBINE| nore
preferably t- butoxycarbonyl R2 is benzoyl, R ts hydroxy and R 4 is

hydri do. I n anot her alternative of this enbodinent, X. is 5 heterocyclo; X
i s benzoyl, al koxycarbonyl, or heterocycl| ocarbonyl, nore preferably
benzoyl, t-butoxycarbonyl or t-anyloxycd bonyl, still nore preferably t-
but oxycarbonyl; R2 is benzoyl, RO is acyloxy and R14 is hydroxy. In another
alternative of this enbodinent, X3 is heterocyclo; X5 is benzoyl,
alkoxycarbonyl or heteroﬂ&clocarbonyl nore preferably benzoyl

- but oxyc BV thisEmBegimenloXs ssteroayela; Xeio benapi: alkakysarbonyl, or
t - but oxy c s cloEdrbon P?ﬁ@@yﬁrefé?ably%er%ﬁ/l Qlﬁﬁt taxane *]%r'?-yd“ do. In each

of the alternatlves di nrent as structure 1, R7

and R o n@Mdexycanl %vtﬁﬂl r@@f%pgqfemmm%parWL@Jﬁm@ﬁy Réand R p
may each hgdeodyendRoie WdﬂHGOQH%ﬁoﬂ@ér élté?rﬁawe"@nmmembeaurn@m bave the

al pha ere chemni.c con as th 5 st &reocheni cal
config ogycles %bg%%r 'taﬂ ’ﬁ’&? %Yér%@ﬁsmqy& boagy 31 JBPH i on whil e
R10 has t meeferagbiip beheowo tbatoxysarbomyl oguamylmcaﬂbown@tmhnun efdrablyeter al
formul a | on |y, ecte axane
|t o nodi SRNEBTRINEHEE R g S Ao o R T WA UpBn e cr e 1 3
and X5 ar altamngiive\dfdhisl gmbedimesd, XPiB ketdrdey@lo g ispenaayl, plkoxecarbogyl, or
groups, b |de fol |l oned by
Pemoval ofteiFRCk/aPationd, doretterdtaphhatizd AABRREmGR I LT Oy B
obt ai riéd taynylmmaﬁb@mylosmbmre amfarahky t-butcmycarbmyi &y laéaanzgyt Ry i$ axane
tetracycli 3 ng;d
conpounds aﬁgf&ﬁ 8ﬁfejét éﬂri%tggﬁst ﬁ%é’rﬁma&éﬁé %g s'@rgf]{)wg nor e
fully in n@ l!as ﬁau@tﬁfe 1, Beend Iy mayv.eachbaveihe ﬁtﬁlahereﬂcfwmlcql 7JU
L 2004 V\Dc%ﬁét?@l%n BHER L dedPéack habe the alpd sterédhenitall nfigitdtbn,
structural for : . - .

R, may ave alpha stereochemical configuration while R,, has the beta

15 stereochemical configuration or R, may have the beta stereochemical
configuration while R,; has the alpha stereochemical configuration.
Taxanes having the general formula 1 may be obtained by carbamoylation
of a suitably protected taxane intermediate having the following formula:

20 wherein X, and X; are as previously defined, P, and P,, are hydroxy protecting
groups, by reaction with an isocyanate or a carbamoyl chloride, followed by
removal of the hydroxy protecting groups.

The intermediate taxane may be obtained by treatment of a B-lactam with
an alkoxide having the taxane tetracyclic nucleus and a C-13 metallic oxide

25 substituent to form compounds having a B-amido ester substituent at C-13 (as
described more fully in Holton U.S. Patent 5,466,834), followed by removal of P..



x5, NO x " .'",0P 32 (3) wherein P. is a hydroxy protecting groupl antit 24
and X5 are as previously defined and the al koxide has the structural
formul a (4Wo0 ¢B#BzOACO O 5 (4) wherein Mis a netal or ampoTAusyi/@se: P,
and P10 are hydroxy protecting groups. The al koxi de may be prepared from
10-deacetyl baccatin Il by protection of the C7 and C 10 hydroxyl groups
(as described nore fully in Holton et al., PCT 10 Patent Application WO
99/ 09021) followed by treatnent with a m&allic am de. Derivatives of

10- deacetyl baccatin Ill having alternative substituents at C(2), C(9) and
C(14) and processes for their preparation are known in the art. Taxane
derivatives having acyl oxy substituents other than benzoyloxy at C(2) nmay
be IOreparGWhéKNaﬁéméﬁth@mlldwgéﬁ@ﬁufmfbﬁhlﬁlﬁf'@ t al., US Patent No. 15
5,728,725 or Kingston et al., U S Patent No. 6,002,023. Taxanes having
acyl oxy or hydroxy substituents at C(9) in place of keto nay be prepared,
for exanple as described in Holton et at., U S. Patent No. 6,011, 056 or
Gunawar dana et at., U S. Pateddg No. 5352, 806. Taxanes having a beta

hydr oxy substituent at C(14) may I\be—‘gr epared fromnaturally occurring

14- hydr oxy-| O- deacet yl baccatin 111._2( Processes for the preparation and
resolution of the R-|actam staggs¥'ng n‘é@gri al are generally well known. For
exanple, the R-lactam may be pré€pared as “described in Holton, U S. Patent
No. 5,430,160 and the resulting enationeric 2 7 J U L(3)004 WO 01/57028
PCT/ USO / 03592 10 m xtures of I-lactans may be resol ved by a

stereosel ective hydrolysis using a Iipasewgr enzyne as descri bed, for
exanpl e, | Wheggig|F, ig adlydsaxy RFOIRELiNG JroLp apd X, &reas pgaviglisingefined

5,567, 614 ghdahé aWxid¥RRY eiasRudtrdl FomniilBgd): for exanple, in PCT Patent
Appli cation No. 00/41204. In a preferred enbodi nent in which the 5 3-lactam

is furyl substituted at the C(4) position, the (3-lactam can be prepared as
illustrated in the foll ow ng reactb(%goschene: Step A

O

5 (4)

wherein M is a metal or ammonium, and P, and P,, are hydroxy protecting
groups. -

The alkoxide may be prepared from 10-deacetylbaccatin Il by protection of
the C-7 and C-10 hydroxyl groups (as described more fully in Holton et al., PCT

10 Patent Application WO 99/09021) followed by treatment with a metallic amide.

Derivatives of 10-deacetylbaccatin 11l having alternative 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)
may be prepared, for example, as described in Holton et al., U.S. Patent No.

15 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
be prepared from naturally occurring 14-hydroxy-10-deacetylbaccatin Il

20 Processes for the preparation and resolution of the B-lactam starting
material are generally well known. For example, the B-lactam may be prepared
as described in Holton, U.S. Patent No. 5,430,160 and the resulting enatiomeric



5 CHO Step a H3CO toluene NEt3 O (-) 10 OCH3 6 Step E tol uene N, 12 04t 2004
Resolution Step F p-TsOH "Owe (-)12 Step D CAN, CH3CN p wherein Ac is
acetyl, NEt3 is triethylanmine, CANis ceric anmoniumnitrate, and p- TsOH
IS p-tol uew@subTR®i c acid. The beef liver resolution nmay beCrarsviesssout,
for exanple, by conbining the enationeric 13-lactam m xture with a .beef

|l iver 10 suspension (prepared, for exanple, by adding 20 g of frozen beef
liver to a blender and then adding a pH 8 buffer to nake a total volune of
| L). Conpounds of fornmula I of the inshlant invention are useful for

i nhibiting tunor growth in mammal s includi ng humans and are preferably

adm nistered in the formof a pharnmaceutical conposition conprising an
effective antitunor + AcOTCG OCH3 0 8 27 JUL 2004 WO 01/57028

PCT/ USO01/ 0ab@zres bf B-lactams may be resolved by a stereoselective hydrolysis using a

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,
in PCT Patent Application No. 00/41204. In a preferred embodiment in which the

9 B-lactam is furyl substituted at the C(4) position, the B-lactam can be prepared as
illustrated in the following reaction scheme:

NH, Step A
CHO o)
0 QCH; 0
OCH,
5 6 7 8

Step B HsCO.

\‘ : StepC  H,CO Step D
toluene HO Beef Liver QN 70 CAN, CH30N

* NEty @- OAc Resolution " opc

®9 "9

Step E StepF
o] 0

8]
Hl~|1:/[/ KCH HN p-TsOH Hhil__Jr
B0 Mo T K
CO | Co OMe Co OMe

(-} 10 (+} 11 {12

wherein Ac is acetyl, NEt, is triethylamine, CAN is ceric ammonium nitrate, and p-
TsOH is p-toluenesuifonic acid. The beef liver resolution may be carried out, for
example, by combining the enatiomeric B-lactam mixture with a beef liver

10 suspension (prepared, for example, by adding 20 g of frozen beef liverto a
blender 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

tumor growth in mammals including humans and are preferably administered in
the form of a pharmaceutical composition comprising an effective antitumor



anmount of a conpound of the instant invention in conbination with af 7l #AsM0i
one pharmaceutically or pharnmacol ogically acceptable carrier. The carrier,

al so knowwoigi/stére art as an excipient, vehicle, auxiliary, p@éfipsvianks; or
diluent, is any substance which is pharmaceutically inert, confers a
suitabl e consistency or form5 to the conposition, and does not dimnish
the therapeutic efficacy of the antitunor conpounds. The carrier is
"pharnaceutically or pharnmacol ogically aprceptable” if- it does not produce
an adverse, allergic or other untoward. reaction when admnistered to a
manmal or human, as appropriate. The pharmaceutical conpositions containing
the antitunor conpounds of 10 the present invention nmay be fornulated in

any convengidinat of B Raefp od?fd%ﬁhe lﬁétéﬁvin%h?cﬁh Lrﬁc@l%ﬁﬁiﬁﬂtwﬂ’rpgﬂeb@foﬁ@me of
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I ntestinal "adm ni s ar mac cceptable carriers for use in
t he conpositi onEhemhanmacguE@mmposdmsmrﬁamlngeﬂHe antibwmor comiposiads of

or di nagy fﬁ:e' breh&nf fﬁ%ﬁﬁén @é g)mﬁﬁétgatlﬁ%nk}ra&ﬁﬁeHHBHa BmakAEE P %PaEaCt ors:

the-particular antit use concentrati on, ility
and mtendfﬁﬂ"lb'i&f@ﬁdﬁldﬁﬂelnﬂ?? UP%ﬂlﬁ euie 6f administratier chasemombet i on bei ng

treated wi &dsmbbgnéﬁmmé ir%nnéﬁ@aﬁtﬂyﬁ%matéa f6%ny RILAE of BBRMIMISHSNGN so
condi tion;, and the rout arriers are readily

Cotor m meulopg b e pragtdisdue IS Skaiable fia Pat mute ﬁata tiefouesfble. 1 G

llglalblm i n: acﬂieﬁmstgaﬂun okt rlmcatéé herlimited Rillztfgg( arerﬁemm@é@ ltﬁﬁaiend(fm;\lfml o
u |1 S ng en

e | nisr iarerint SBRutanBoys  reatal) sutisanaafs, adtdmubtiiah AMtSabAAL! 0L

f or nul at edlnmacaauhlar dptraspipal, #ittaperitereal cosintrasteraal) dapioal fwasabel caps,

capl ets, éﬁ@sﬂﬁ%culghaﬂﬂ}a%slcﬁi"|Hﬁ'éfﬁ%§al e?u‘fér%? Irﬂﬂﬁgg‘;”“' si ons,

syrups, eI I XI'TS o0Ze age for m

whi ch can iéralamphatia, dnteacayital, wyglnabdmnsamtbranmt@@imgl f@usdls for 35 making
oral dos agiﬁtrfaﬂidmn'lé??fbﬂcc’aﬂ d&r%t@ﬁiéslﬁﬂhtrhaﬁéélt Irﬁn%lé’é@n@legéfduﬂﬂ?bdd% the
fol LOW&S d éﬁéggc%%?e? transmﬁicosal subﬁaggl anf mtggteral admlnlstratlon (Banker &
Pharmaceutically acceptable carriers for use in the compositions of the
present invention are well known to those of ordinary skill in the art and are
selected based upon a number of factors: the particular antitumor compound
used, and its concentration, stability and intended bioavailability; the disease,
25 disorder or condition being treated with the composition; the subject, its age, size
and general condition; and the route of administration. Suitable carriers are
readily determined by one of ordinary skill in the art (see, for example, J. G. Naim,
in: Remington's Pharmaceutical Science (A. Gennaro, ed.), Mack Publishing Co.,
Easton, Pa., (1985), pp. 1492-1517, the contents of which are incorporated herein
30 by reference). )
The compositions are preferably formulated as tablets, dispersible
powders, pills, capsules, gelcaps, caplets, gels, liposomes, grariules, solutions,
suspensions, emulsions, syrups, elixirs, troches, dragees, lozenges, or any other
dosage form which can be administered orally. Techniques and compositions for
35 making oral dosage forms useful in the present invention are described in the
following references: 7 Modem Pharmaceutics, Chapters 9 and 10 (Banker &



27 JUL2004 WD 01157028 PCT/ US01103592 12 Rhodes, Editors, 1979); Liep@r i
et al., Pharmaceutical Dosage Forns: Tablets (1981); and Ansel,

I ntroduction to Pharmaceutical Dosage Forns 2nd Edition (1976). The
conposi ti M OGF702he i nvention for oral adm nistration conpiRCIRUSINGEF92
effective antitunor anount of a conpound of the invention in a
pharmaceutically acceptable carrier. Suitable carriers for solid dosage
forms include sugars, starches, and other conventional substances

i ncluding | actose, talc, sucrose, gelatliZn, carboxynethylcellul ose, agar,
manni tol, sorbitol, calcium phosphate, calcium carbonate, sodi um
carbonate, kaolin, alginic acid, acacia, comstarch, 10 potato starch
sodi um saccharin, magnesi um carbonate, tragacanth, mcrocrystalline

cel | ul ose,RivaddsoiEdtitiors,i 197 Lidbermaie et at. pBharmetéutiosl Bodagerdraisc Tablets

pegnes! w3589} 8 AR, RYEAULTLRE Pna ol PRAGRFdths SRR ™ ™

uncoat
d| si nt egr {1966). and absorpt i on. 15 The antitumor conpounds of the present

nwenton are AipodnBbefiant kb dor ofal BBRLGERLY BEALE HA | O

e.g., formulate fon via ravenous raart
subcut %ecﬁf@ctw@nmum@ruamguah@fowomnﬁumﬁfstbamaventhnrm rmblnarmaaqeutlcaliy
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COITpOSI t1ons I nvention for parenteral a nistration co I‘I se an

effective %caﬁsq Q‘ﬂﬁ‘rﬁFheér?QDMF“mﬂa ipubsANcesriaeLg thedaciese e sucrose,

phar rraceutgemld baMg,@h&h}rl%elf@ééé'@gar R0, sUrBRolS tAltRiph 9h6§;§haﬁér ent er al

o ot o b S S moneli Vel Beinic sSE sEea £orh ekt quo:

ggd'scp‘tﬁoglspdmtorstalfobr sodkinm gagetrarint, maﬂnesﬁm&a@fbdbmmtragacmw? in thf art.
uita nmg_f.or oral or

par ent eraIrﬁ'cgoq;rr#i‘t8 l'ﬁg %IOS%CF@@H#%!\%@SEH ﬁ%%%@@ﬁ[h?{ea?ﬂ)u% Bt abl e

E\Oljar sglmagneslumosteanat@,u ary steladolaics, Farthdess,ucbsetodadsiosageéosns keyole s,
rocar r e i

dgxt rose so ut | ons%&%eeéo%ag b?q{r]ovﬁfté’@ln{%@e;sd\aﬁé T Eongé%grdgﬁ&%%drpgﬁd

aqueous, rﬁbéﬂfﬂ@éht ically acceptable 30 I i qui d. Suitabl e nonaqueous,
phar meggut i cal Inheaﬁﬁﬂahﬁlc%mﬁds%ﬁ'ms rﬁrésémqhwﬂ.on A ¢ 2l ‘?ré'l‘%?aﬂly m t ed

but y1 eneglEaNIatel fosibareHiets AsURIAIOR! e hdPETHIEIRR fPraNIStieR Mo at ors
such as intravenous, intraarterial, subcutaneous, rectal, subcutanecus, intramuscular,
intraorbital, intracapsular, intraspinal, intraperitoneal, or intrasternal routes. The
- compositions of the invention for parenteral administration comprise an effective
- 20 antitumor amount of the antitumor compound in a pharmaceutically acceptable
carrier. Dosage forms suitable for parenteral administration include solutions,
suspensions, dispersions, emulsions or any other dosage form which can be
administered parenterally. Techniques and compositions for making parenteral
dosage forms are known in the art.

25 Suitable carriers used in formulating liquid dosage forms for oral or
parenteral administration include nonaqueous, pharmaceutically-acceptable polar
solvents such as oils, alcohols, amides, esters, ethers, ketones, hydrocarbons
and mixtures thereof, as well as water, saline solutions, dextrose solutions (e.g.,
DWS5), electrolyte solutions, or any other aqueous, pharmaceutically acceptable

30 liquid.

Suitable nonaqueous, pharmaceutically-acceptabie polar solvents inciude,
but are not limited to, alcohois (e.g., a-glycerol formal, B-glyceral formal, 1, 3-
butyleneglycol, aliphatic or aromatic alcohols having 2-30 carbon atoms such as
methanol, ethanol, propanol, isopropanol, butanol, t-butanol, hexanol, octanol,

35 amylene hydrate, benzyl alcohol, glycerin (glycerol), glycol, hexylene glycol,
tetrahvdrofurfury! alcohol, laurvi alcohol, cetvl alcohol, or stearvl alcohol, fatty acid




27 JuL 00

met hanol , et hanol, propanol, isopropanol, butanol, t-butanol, hexanol,
octanol, 35 anyl ene hydrate, benzyl alcohol, glycerin (glycerol), glycol,
hexyl ene gW@®l/57028%tra hvd rofu rfuryl al cohol, |aurvi al coRroir/uSore3sh2

al cohol, or stearvl alcohol, fatty acid 2 7 J UL 2004 WD 01/57028

PCT/ USO / 03592 13 esters of fatty al cohols such as pol yal kyl ene gl ycol s
(e.g., polypropylene glycol, polyethylene glycol), sorbitan, sucrose and
cholesterol); amides (e.g., dinethylacefidni de (DVR), benzyl benzoate DVA,
di et hyl f or mam de, N-(33- hydroxyethyl)-lactam de, N,

N-di met hyl acet am de_am des, 2-pyrrolidinone, 5 1-nethyl-2-pyrrolidinone, or
pol yvi nyl pyrrolidone); esters (e.g., 1l-nmethyl-2- pyrrolidinone,

2- pyrrol i diesters of faity alcehelststich aaipblyatkylemecglyes!s fe.qdlj potgpiopylemedlycol,

triacetin, r [ te or

et ancat . PANEBIEE offcl. SOHGR. §30/058 AN chaiSs Blalt afipBs e .
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car bgnzlt e, Ylgdﬁdx]gél é fiaﬁfarﬁ@tﬁ hNaNefc' @Wlﬁ*: ﬁ?ﬂ.ﬁ%@é 'ﬁ'deegt g?'/dg njog dsor i'tan y
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_ sorbose, trioses, tetroses, heptoses, and octoses), disaccharide (e.g., sucrose,
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C,, fatty acid(s)(e.g., saturated fatty acids such as caprylic acid, capric acid, lauric
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- well known to those of ordinary skill in the art, and are identified in The

_ 20 Chemotherapy Source Bogk (Williams & Wilkens Publishing), The Handbook of
Pharmaceutical Excipients, (American Pharmaceutical Association, Washington,
D.C., and The Pharmaceuticat Society of Great Britain, London, England, 1968),
Modern Pharmaceutics, {G. Banker et al., eds., 3d ed.)(Marcel Dekker, inc., New
York, New York, 1995), The Pharmacological Basis of Therapeutics, (Goodman &

25 Gilman, McGraw Hill Publishing), Pharmaceutical Dosage Forms, (H. Lieberman
et al., eds., )(Marcel Dekker, Inc., New York, New York, 1980), Remington’s
Pharmaceutical Sciences (A. Gennaro, ed., 19th ed.)(Mack Publishing, Easton,
PA, 1995), The United States Pharmacopeia 24, The National Formulary 19,
(National Publishing, Philadelphia, PA, 2000), A.J. Spiegel et al., and Use of

30 Nonaqueous Solvents in Parenteral Products, JOURNAL OF PHARMACEUTICAL
SCIENCES, Vol. 52, No. 10, pp. 917-827 (1963).

Preferred solvents include those known to stabilize the antitumor
compounds, such as oils tich in triglycerides, for example, safflower oil, soybean
oil or mixtures thereof, and alkyleneoxy modified fatty acid esters such as

35 polyoxyl 40 hydrogenated castor oil and polyoxyethylated castor oils (e.g.,
Cremophor® EL solution or Cremophor® RH 40 solution). Commercially
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compound into pharmaceutical formulations, and the like. Preferably, each of
" 20 these components is individually present in less than about 15 weight % of the

total composition, more preferably less than about 5 weight %, and most -
preferably less than about 0.5 weight % of the total composition. Some
components, such as fillers or diluents, can constitute up to 90 wt.% of the total
composition, as is well known in the formulation art. Such additives include

25 cryoprotective agents for preventing reprecipitation of the taxane, surface active,
wetting or emulsifying agents (e.g., lecithin, polysorbate-80, Tween® 80, pluronic
60, polyoxyethylene stearate ), preservatives {e.g., ethyl-p-hydroxybenzoate),
microbial preservatives (e.g., benzyl alcohol, phenol, m-cresol, chlorobutano!,
sorbic acid, thimerosal and paraben), agents for adjusting pH or bufiering agents

30 (e.g., acids, bases, sodium acetate, sorbitan monotaurate), agents for adjusting
osmolarity (e.g., glycerin), thickeners (e.g., aluminum monostearate, stearic acid,
cetyl alcohol, stearyl alcohol, guar gum, methyl cellulose, hydroxypropylcellulose,
tristearin, cetyl wax esters, polyethylene glycol), colorants, dyes, flow aids,
non-volatile silicones (e.g., cyclomethicone), clays (e.g., bentonites}, adhesives,

35 bulking agents, flavorings, sweeteners, adsorbents, fillers (e.g., sugars such as
lactose, sucrose, mannitol, or sorbitol, cellulose, or calcium phosphate), diluents
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t hi ophenolys) héqg,g preferred enbodi nent, a pharmaceutical conposition of
the i nventi OR l’orrpri ses at |east one nonaqueous, pharnaceutically
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sol uti on &eldted to its efficacy. The antitumor compound can also be capable of being
_ 20 crystallized from a solution. In other words, a crystalline antitumor compound,
such as compound 1393, can be dissolved in a solvent to form a solution and
then recrystallized upon evaporation of the solvent without the formation of any
amorphous antitumor compound. It is also preferred that the antitumor compound
have an ID50 value (i.e, the drug concentration producing 50% inhibition of
25 colony formation) of at least 4, 5, 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
intermittent, depending, for example, upon the patient's physiological condition,
whether the purpose of the administration is therapeutic or prophylactic, and other
30 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
skill in treating cancer. It is understood that the dosage of the antitumor
compounds will be dependent upon the age, sex, health, and weight of the
35 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
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about 40 t mgaidEnd@den more preferably from about 50 to about 200 mglm Preferably,
© 20 the compositions for parenteral administration are prepared in such a way that a
single dose contains at least 20 mg of the antitumor compound per m? of patient
body surface area, or at least 40, 50, 100, 150, 200, 300, 400, or 500 mg of the
antitumor compound per m?of patient body surface area. Preferably, a single
dose in one or more parenteral preparations contains from about 20 to about 500
25 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
dosing schedule which can be adjusted as necessary to achieve the desired
therapeutic effect. 1t should be noted that the ranges of effective doses provided
30 herein are not intended to limit the invention and represent preferred dose
ranges. The most preferred dosage will be tailored to the individuat subject, as is
understood and determinable by one of ordinary skill in the art without undue
experimentation. :
The concentration of the antitumor compound in a liquid pharmaceutical
35 composition is preferably between about 0.01 mg and about 10 mg per ml of the
composition, more preferably between about 0.1 mg and about 7 mg per ml, even
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preparations contains fromabout 20 to q§SUt 500 25 ng of the antitunor
conpound per nR2 of patient body surface ea, nore preferably from about
40 to about 400 ngl n2- and even nore preferably, from about 60 to about
350 ngl n2. However, the dosage nmay vary depending on the dosing schedul e
whi ch can be adjusted as necessary to achieve the desired therapeutic
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patient. |be free of, ethanol, which is known in the art to cause adverse physiological
effects when administered at certain concentrations in oral formulations.
In another embodiment, powders or tablets for oral administration are
- 20 prepared by dissolving an antitumor compound in any pham\a‘ceutically
acceptable solvent capable of dissolving the compound (e.g.,ethaﬁnol or
methylene chloride) to form a solution. The solvent can optionally be capable of
evaporating when the solution is dried under vacuum. An additional carrier can
be added to the solution prior to drying, such as Cremophor® EL solution. The
25 resulting solution is dried under vacuum to form a glass. The glass is then mixed
with a binder to form a powder. The powder can be mixed with fillers or other
conventional tabletting 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 fike for oral
30 administration. ‘

-Emulsions for parenteral administration can be prepared by dissolving an
antitumor cdmpound 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 carmrier which is an emulsion, such as Liposyn® Il or
35 Liposyn® Il emulsion, is added to the solution while stirring to form a
pharmaceutically acceptable emulsion for parenteral administration to a patient. If



desired, such solutions can be fornulated to contain a mninal anmourg 7 Qi 7004
or to be free of, ethanol, which is known in the art to cause adverse

physi ol ogi wal ¢1/536f8ect s when adm ni stered at certai n concent pgfiSigskér or al
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adm nistration are 20 prepared by dissolving an antitunor conpound in any
phar maceutically acceptable solvent capable of dissolving the conpound
(e.g.,ethanol or nethylene chloride) tojgorma solution. The sol vent can
optionally be capabl e of evaporating when the solution is dried under
vacuum An additional carrier can be added to the solution prior to

drying, such as Crenmophor(r) EL solution. The 25 resulting solution is
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20 Definitions
The terms "hydrocarbon" and “hydrocarbyl” as used herein describe
organic compounds or radicals consisting exchjsively of the elements carbon and
hydrogen. These moieties include alkyl, alkenyl, alkynyl, and aryl moieties.
These moieties also include alkyl, alkenyl, alkynyi, and aryl moieties substituted
25 with other aliphatic or cyclic hydrocarbon groups, such as alkaryl, alkenary! and
alkynaryl. Unless otherwise indicated, these moietiés preferably comprise 1 to 20
carbon atoms. "'
The “substituted hydrocarbyl” moieties described herein are hydrocarbyl
moieties which are substituted with at least one atom other than carbon, including
30 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
substituents include halogen, heterocyclo, alkoxy, alkenoxy, alkynoxy, aryloxy,
hydroxy, protected hydroxy, keto, acyl, acyloxy, nitra, amino, amido, nitro, cyano,
thiol, ketals, acetals, esters and ethers.



physi ol ogi cal effects when admi nistered at certain concentrations iW.MLZml
parenteral formulations. 15 |If desired, the enul sions or solutiong
descri bed above for oral or parenteral admnistration can be packaged in
| V bags, W@PE5W28 ot her conventional containers in concentR@/eHWINF¥Nn and
diluted with any pharnmaceutically acceptable |liquid, such as saline, to
form an acceptabl e taxane concentration prior to use as is known in the:
art. 20 Definitions The terns "hydrocarbon"” and "hydrocarbyl " as used
herein describe organic conpounds or r&ficals consisting exclusively of
t he el enments carbon and hydrogen. These noieties include al kyl, alkenyl,
al kynyl, and aryl noieties. These noieties also include al kyl, al kenyl,
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the pri nCICH’%lCYChG groups containing from 6 to 12 carbons in the ring portion, such as
phenyl, biphenyl, naphthyl, substituted phenyl, substituted biphenyl or substituted
naphthyl. Phenyl and substituted phenyl are the more preferred aryl.
- The terms "halogen” or "halo” as used herein alone or as part of another
- 20 group refer to chlorine, bromine, fluorine, and iodine.

The terms "heterocyclo” or "heterocyclic” as used hereln alone or as part of
another g group denote optionally substituted, fully saturated or unsaturated,
monocyclic or bicyclic, aromatic or nonaromatic groups having at least one
heteroatom in at least one ring, and preferably & or 6 atoms in each ring. The

25 heterocyclo group preferably has 1 or 2 oxygen atoms, 1 or 2 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 hetercatom. Exemplary heterocyclo include
heteroaromatics such as furyl, thienyl, pyridyl, oxazolyl, pyrrolyl, indolyl, quinolinyl,
or isoquinolinyl and the like. Exemplary substituents include one or more of the

30 foliowing 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.

The term "heteroaromatic” as used herein alone or as part of another
group denote optionailly substituted aromatic groups having at least one

35 heteroatom in at least one ring, and preferably 5 or 6 atoms in each ring. The
heteroaromatic group preferably has 1 or 2 oxygen atoms, 1 or 2 sulfur atoms,
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Unless otherwise indicated, the carbamoyloxy moieties described herein
- 20 are derivatives of carbamic acid in which one or both of the amine hydrogens is
optionalty replaced by a hydrocarbyl, substituted hydrocarbyl or heterogyclo
moiety.
The terms "hydroxyi protecting group” and “hydroxy protecting group” as
used herein denote a group capable of protecting a free hydroxyl group
25 ("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
30 include mefhoxymethy!. 1-ethoxyethyl, benzyloxymethyl,
(.beta.-trimethylsilylethoxy)methyl, tetrahydropyranyl,
2,2, 2-trichloroethoxycarbonyl, t-butyl(diphenyl)silyl, trialkylsilyl,
trichloromethoxycarbonyl and 2,2,2-trichloroethoxymethyl.
As used herein, “Ac” means acetyl; “Bz” means benzoyl; “Et” means ethyt;
35 “Me” means methyl; “Ph” means phenyl; “iPr’ means isopropy!; “tBu” and “t-Bu®
means tert-butyl; “R™ means lower alkyl unless otherwise defined; “py” means



the noiety formed by renoval of the hydroxyl group fromthe group - ZOQHILcM0L
an 10 organic carboxylic acid, e.g., RC(G-, wherein Ris Rl, R10-,

R RZN-, or RS-, R is hydrocarbyl, heterosubstituted hydrocarbyl, or

het er ocyclWOAKA7®® i s hydrogen, hydrocarbyl or substitut eddiydsd®3TBy| .
The term "acyl oxy," as used herein alone or as part of another group,
denotes an acyl group as described above bonded through an oxygen |inkage
15 (-0--), e.g., RCCO O wherein Ris as defined in connection with the
term"acyl ." Unless ot herwi se i ndi cat ed, &rmeajkoxycarbonyloxy noi eti es
described herein conprise |ower hydrocarbon or substituted hydrocarbon or
substituted hydrocarbon noieties. Unless otherw se indicated, the

car banoyl oxy noieties described herein 20 are derivatives of carbamc acid
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The following examples iilustrate the invention.

Example 1
N-Debenzoyl-N-isobutenyl-3’-desphenyl-3’<(2-furyl)-7-phenylcarbamoyl taxol
20 (5535)

To a solution of N-debenzoyl-N-isobutenyl-3'-desphenyl-3’-(2-furyl)-2'-(2-
methoxy-2-propyl)-10-triethylsilyl taxol (400 mg, 0.413 mmol) in 4 mL anhydrous
pyridine was added 4-dimethylaminopyridine (10 mg, 0.08 mmol) under a nitrogen
atmosphere. To this mixture was added dropwise phenyl isocyanate (112 L, 1.034

25 mmol). TLC (silica gel, 2:3 ethyl acetate:hexane) after 3 h showed no starting
material. The reaction mixture was cooled to 0° C (ice-water bath) and quenched by
adding 50 L of water. --

To the reaction at 0° C (ice-water bath) was added 4 ml. of acetonitrile and 2

mL of 48% aqueous hyderofluoric acid and the cooling bath removed. The reaction

30 was stirred at room temperature for 12.5 h and then diluted with 60 mL of ethyl
acetate and washed with 10 mL of saturated agueous NaHCO3 followed by 15 mL



"t BuOCO' and "Boc" nean tert-butoxycarbonyl; "t ArOCO' neans tert- 27 Jul 2004
anyl oxycar bonyl ; "2-FuCO' neans 2-furyl carbonyl; "2-ThCO' neans 2-

t hi enyl car awil570282- PyCO' neans 2- pyri dyl car bonyl ; " 3- PyCO' poease1/83592

pyri dyl car bonyl ; "4-PyCO' nmeans 4-pyridyl carbonyl; "C4H CO' neans 10

but enyl car bonyl ; "t C3H5CO' neans trans-propenyl carbonyl; "EtOCO' neans

et hoxycar bonyl; "ibueCO' neans isobutenyl carbonyl; "iBuCO' neans

i sobutyl carbonyl; "tBuOCO' neans i sobut d&¥carbonyl; "IPrOCO'" neans

I sopropyl oxycar bonyl ; "nPrOCO'" neans n-propyl oxycarbonyl; "nPrCO neans n-
propyl carbony; "ibue" means i sobut eny); "HF" means tetrahydrofuran; " DVAP"
15 neans 4-di net hyl am no pyridi ne; " LHVDS" rreans Lit hi um
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over Na2SO4 and concentrated under reduce pressure to give 390 ng of an
off-white solid which was purified by flash-chronatography (silica gel,
1:1 ethyl acetate:hexane) to give 320 ng (86% of

N- debenzoyl - N-i sobut enyl - 3" - despheny |Example- 2 uryl ) - 7- phenyl car bamoyl 5

"2;'3_‘5@' 7”12)61573843 &o%&%@s(ﬁﬁﬁ%dgn E‘xa(rﬁ%lezﬂuerg. réQ% él figt o@%@u?ﬁgw m
H, 6.21(darotegted, %?acgam%n anylating eaqents weje4sqqﬂtﬁuted fop e Brlastaraignd
4. 76( Mm% Hacyldting (#geni ot Bxample 1 to prepare the series of compounds having the

combination of substituents identified in the foliowing table.

Compound | X, X, R,
5622 ibueCO- 2-furyl 3,4-diFPhNHCOO-
6404 tAmOCO- | 2-furyl 3,4-diFPhNHCOQO- \

20 | 5415 tBuOCO- | 2-furyl 3,4-diFPhNHCOO-
5800 tC,H,CO- | 2-furyl 3,4-diFPhNHCOO-
5575 ibueCO- 2-furyl C,H,NHCOO-
5385 tbuOCO- | 2-furyl C;H;NHCOO-
5844 1C,H,CO- | 2-furyl C,H,NHCOO-

25 | 5373 tBuOCO- | 2-furyl chexNHCOO-
5895 tC;H;CO- | 2-furyl chexNHCOO-
5588 ibueCO- 2-furyl EtNHCOO-
5393 tBuOCO- | 2-furyt EtNHCOO-
6696 tBuOCO- | 2-furyl EtNHCOO-

30 |5822 tC,H.CO~ | 2-furyl EtNHCOO-




Hz, 1 H), 4.21(d, J=8.0 Hz, 1 H), 4.09(d, J=7.6 Hz, 1 H), 3.99 (m 124§ Jul 2004
3.30 (d, J= 5.5 Hz, 1 H, 2.60-2.68(m 1 H, 2.43 (s, 3H, 2.37 (m 1 H,
2.08( m 1 H, 1.98 (s, 3H), 10 1.91 (bs, 3H), 1.84 (bs, 3H), 1.80 (s, 3H),
1.23(s, 3HYO0SIERs, 3H); Anal. Calcd. for C48H54N2015: C P@GHUS3/03592 6. 05.
Found: C, 63.78; H, 6.20. Exanple 2 The procedures described in Exanple 1
were repeated, but other suitably protected (3-1actans and acyl ating
agehts were substituted for the 1i-lacta O?‘rR]and 15 acyl ati ng agent of
Exanple 1 to prepare the series of conpotmds having the conbination of
substituents identified in the follow ng table. 20 25 30 ConpoundX5X3R,
5522i bueCO 2- f ury) 3, 4- di FPhNHO00- 6404t AmOCO- 2-f uryl 3, 4- di FPhNHO0O-
5415t BuOCQ-2-fury) 3. 4- di FPhNHCOO- 5800t C3H5CO- 2- f uryl 3, 4- di FPhNHOQO0-
5575i bueCh-gefrur y) C3HoNDe0®- 53Poif 2-fury)C3 NH%QCOO-

5844t C3|—|5(‘r\ 2 ‘FLIF \IJ (‘Q l:l\ll-lf‘m l:

5895t C3H5(£(6@& uryI che Whm@ 53@8ubyle CO- 2- furyl Et NHEGIPNHCOO-
gggg: 2335@@% uryl Et nmgz% Y 2004 \y/\k'nz)EBTl\]/szsjE dpaiPMHGORET) usar / o592 -
23S, Bk v, DR BTG = v T fgRHcoo.
5535i bueCPE5IEUr y| PhANHBOBCO- | 2-furyl PhNHCQO-

6399 tAmOCO- | 2-furyl .| PhNHCOO-

5757 tC,H,CO- | 2-furyl PhNHCOO-

5665 tBuOCO- | 2-furyl PrNHCOO-

5454 tBuOCO- | 2-furyl tBuNHCOO-

10 Example 3

Following the processes described in Example 1 and elsewhere herein, the
following specific taxanes having structural formula 14 and the combinations of
substituents identified in the following table may be prepared, wherein R, is as
previously defined, including wherein R; is R, ,R,,NCOO- and (a) R,, and R,, are

15 each hydrogen, (b) one of R, and R, is hydrogen and the other is (i) substituted or
unsubstituted C, to G, alkyl such as methyl, ethyl, or straight, branched or cyclic
propyl, butyl, pentyl, or hexyl; (i) substituted or unsubstituted €, to C; alkenyl such
as ethenyl or straight, branched or cyclic propenyl, butenyl, penteny! or hexenyl; (iii}
substituted or unsubstituted C, to C, alkynyl such as ethynyl or straight or branched

20 propynyl, butynyl, pentynyl, or hexynyl; (iv) substituted or unsubstituted phenyl, or
(v) substituted or unsubstituted heteroaromatic such as furyl, thienyl, or pyridyl, or
(c) R;, and R, are independently (i) substituted or unsubstituted C, to C, alkyl such
as methyl, 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

25 or cyclic propenyl, butenyl, pentenyl or hexenyl; (iii) substituted or unsubstituted C,
to C, alkynyl such as ethynyl or straight or branched propynyl, butynyl, pentynyl, or
hexynyl; (iv) substituted or unsubstituted phenyl, or (v) substituted or unsubstituted
heteroaromatic such as furyl, thienyl, or pyridyl. The substituents may be those
identified elsewhere herein for substituted hydrocarbyl. For example, R, may be

30 Ry, RpNCOO-wherein one of R,, and R,, is hydrogen and the other is methyl, ethyl,
or straight, branched or cyclic propyl.



6399t AnOCO- 2- f ur yl PANHCOO- 5757t C3H5CO- 2- f ur yl PhNHO0O0- 27 JuL 2004
5665t BuOCO- 2- f ur yl Pr NHCOO- 5454t BuOCO- 2- f uryl t BUNHCOO- 10 Exanple 3

Fol | owi ng wbha1prmgesses described in Exanple 1 and el sewherpches@ig3sot he

foll owi ng specific taxanes having structural fornmula 14 and the

conbi nati ons of substituents identified in the follow ng table may be
prepared, wherein R is as previously defined, including wherein R7 is
R73R7bN000- and (a) R7a and R7b are 15 e#h hydrogen, (b) one of R78 and

R7b is hydrogen and the other is (i) substituted or wunsubstituted C, to C

al kyl such as nmethyl, ethyl, or straight, branched or cyclic propyl,
butyl, pentyl, or hexyl; (ii) substituted or unsubstituted C3 to CB al kenyl
such as ethenyl or straight, branched or cyglhc propenyl, butenyl,
pentenyl or hexenyl; (iii) SN tayted bstituted C3 to C$ al kynyl
such as ethynyl or straight or '-_:bragghed 20_Q " but ynyl , pentynyl, or
hexynyl; (iv) substituted O, ¢ ' CE't“ of 7 (v) substituted or
unsubstituted heteroaromatic suc@ s fur or pyridyl, or (c)
R7a and R7b are independently (i ubstitI_L_i “{oN pstituted C, to C
al kyl such as nethyl, ethyl, or straight? rgmh‘ cyclic propyl,
butyl, pentyl, or hexyl; (ii) substituted BF Quted C2 to C$
al kenyl such as ethenyl or strai.ght, branched 25 or cyclic propenyl,
but enyl, pentenyl or hexenyl; (iii) substituted or unsubstituted C2 to C
al kynyl such as ethynyl or straight or branché#bropynyl, butynyl,
pentynyl, or hexynyl: (iVv) substituted or unsubstifuted phenyl. or (v)
substi t ut ddgor unsubstituted gt eroaromati c such aspfury], thienyl, or
pyridyl . 2 ' e those—dent---ed-jeFsewhere—here-a—-or
subst i t ut qtBwWEOear byl . For ex&dpnd, R7 may be 30 [RpR#uM&OO- wherein pne
of R7a an 7 nydrogen and TNer rs mernyt ., &0yl Stral gt
branched drBeAYPz propvl . 2 7|38 2004 WO 01/57 RrBeNSQ8r 03502 25
(14) 5 30 [iBudt@s 2-thienyl R;,R,NCOO-
tBuOCO- 3-thienyl R,,R;, ,;NCOO-
tBuOCO- 2-pyridyl R;,RxNCOO-
tBuOCO- 3-pyridyl R7.RNCOO-
tBuOCO- 4-pyridyt R;.R,NCOO-
10 | {BuOCO- isobutenyl R;:R;NCOO-
tBuOCO- isopropyl R;:RxNCOO-
tBuOCO- cyclopropyl R;,R;NCOO~
tBuOCO- cyclobutyt R;:RpxNCOO-
tBuOCO- cyclopentyl R;,R7x,NCOO-
15 | tBuOCO- phenyi R;.RxNCOO~
benzoyl 2-furyt R;,R,,NCOO-
benzoyl 3-furyl R;.R7,NCOO-
benzoyl 2-thienyt R;,R;,NCOO~
benzoyl 3-thienyi R;:RpNCOO--
20 { benzoyl 2-pyridyl R;R;,NCOO-
benzoyi 3-pyridyl R;.R,,NCOO-
benzoyl 4-pyridyl R :RANCOO-
benzoyl isobutenyl R;.R,,NCOO-
benzoyl isopropyl R;,R;,NCOO-
25 | benzoyl cyclopropyl R;.R,NCOO-




X5X3R7 t BuOCO- 2- f uryl R7aR7bNCOO- t BuOCO- 3- f ur yl R7aR7bNO0O-
t BUuOCO- 2-t hi enyl R7T8R7bNCOO- t BuOCO- 3-t hi enyl R7aR7bNO00-
t BuOCO- 2- pyri dyl R78R7bNO00- t BuOCO- 3- pyri dyl R78R7bNCOO

t BuoCO- 4- pY R Y{7RBaRr7bN000- t BUOCO- i sobut enyl R7aR7bNCOO-

t BuOCO- i sopropyl R7aRNCOO- t BUuOCO- cycl opr opyl R78R, ~NCOO-
t BUOCO- cycl obut yl R7aR7bNCOO- t BuOCO- cycl opent yl R7aR7bNCOO-

t BuO0OO- phenyl R78R, bNCOO- benzoyl 2- f ury) R7aR7bN0OQO- -
R7aR7bNCOO- benzoyl 3

benzoyl 3-fury4R7aR, bNCOO- benzoyl 2-t hi e

t hi enyl R7aRM™NCOO- - benzoyl 2- pyri dyl R7aR7bNCOO- benzoyl 3- pyri dyl R7aR, bNOOO-

benzoyl 4- pyri dyl R, aR7bNO00O- benzoyl i sobut enyl R, aR7bN00O-

benzoyl i sq COO- _benzovl cycl opropyl R7TaR7bNCOO- 2 7 J U L 2004 WO
81/n§Z)0|2§ P@\gﬁ?@ﬂ 93?23».%232 10{:}@08%?5 30 benzoyl q;ygh%%gbl_??al??bNC@

ey Y panzoyl | cyclopentyl R,.R,;NCOO-
benzoyl phenyl R;.R;,NCOO-
2-FuCO- 2-furyl R;:R;,NCOO-
5 | 2-FuCO- 3-furyl R,.R,,NCOO-
2-FuCO- 2-thienyl R;.R;,NCOO-
2-FuCoO- 3-thienyl R;:RxNCOO-
2-FuCO- 2-pyridyl R7:Rx,NCOO-
2-FuCO- 3-pyridyl R;.R;,NCOO-
10 | 2-FuCoO- 4-pyridyl R,.R;,NCOO-
2-FuCo- isobutenyl R;.R;,;NCOO-
2-FuCO- isopropyl R;.R7NCOO-
2-FuCoO- cyclopropyl R;,R;NCOO-
2-FuCoO- cyclobutyl R;:R;,NCOO-
15 | 2-FuCO- cyclopentyl R;.R;xNCOO-
) 2-FuCoO- phenyl R;:R;,NCOO-
2-ThCO- 2-furyl R;.R,,NCOO-
2-ThCO- 3-furyl R;.R7,NCOO-
2-ThCO- 2-thienyl R;.RNCOO-
20 | 2-ThCO- 3-thienyl R;,R;,NCOO-
2-ThCO- 2-pyridyl R;.R;;NCOO-
2-ThCO- 3-pyridyl R;:R;,NCOO-
2-ThCO- 4-pyridyl R;aR;,NCOO-
2-ThCO- isobutenyl R;sR7,NCOO-
25 [ 2-ThCO- isopropyl R;,R4NCOO-
2-ThCO- cyclopropyl R;.RxNCOO-
2-ThCO- cyclobuty! R,;:RNCOO-
2-ThCO- cyclopentyl R;:R;,NCOO-
2-ThCO- phenyl R;,R,NCOO-
30 | 2-PyCO- 2-furyl R;aR;;NCOO-
2-PyCO- 3-furvt | R,.R,.NCOO-

27 Jul 2004

PCT/US01/03592




benzoyl phenyl R7aR7bNO00- 2- FUCO- 2- f ur yl R7aR7bNCOO- 27 JuL 700%
2- FUCO- 3- f ury! R7aR7bNCOO- 2- FUCO- 2-t hi enyl R7aR7bNCOO- 2- FUCO- 3

t hi enyl R7aRONGGORE 2- FUCO- 2- pyri dyl R7aR7bNCOO-  2- FUCO- 3- pyr PAVIURTHIRF$INO0O-

2- FUCO 4- pyri dyl R7aR7bNO00- 2- FuCO i sobut enyl R7eR7bNCOO-

2- FuCO- i sopr opyl R7aR7bNCOO- 2- FuCO- cycl opr opyl R7aR76NCOO-

2- FUCO- cycl obut yl R7aR7bNCOO- 2- FUCO- cycl opent yl R7aR7 DNCOO-

2- FUCO phenyl R7aR7bN000- 2- ThCO- 2-furyl F&72R7bN000-

2- ThCO 3-furyl R7aR76NCO0- 2- ThCO- 2-t hi enyl R7aR7bNO0O-

2- ThCO 3-t hi enyl R7aR7bN000- 2- ThCO 2- pyri dyl R7aR7bNO0O-

2- ThCO 3- pyri dyl R7aR7bN000- 2- ThCO 4- pyri dyl R7aR7bN00O-

2 TGO 1 sobylbgpb K/aRTONCCO 2T B 0P OPyT /2 AeCR NGOo-

2- ThCO- cycl 240G R7aR7bNCOO- j>31wgaypheny| R7aR7b 0R; R, NCOO-
2-PyCO 2-f T RIaRTONCOS—2=PvEoS—ftrvi—R D28

PCT/ US01/ 038825 5 10 15 2-pyridy) * | RyR4NCOO-

2-PyCO- 3-pyridyl R;,RA,NCQOO-

5 |2-PyCO- 4-pyridyl R;:RNCOO-

2-PyCO- isobutenyl R;.RxNCOO-

2-PyCO- isopropyl R;.R;,NCOO-

2-PyCO- cyclopropyt R;,R;xNCOO-

2-PyCO- cyclobutyl R;:R7,NCOO-

10 | 2-PyCO- cyclopentyl R;,R;,NCOO-

2-PyCO- phenyl "~ | R,,R,,NCOO-

3-PyCO- 2-furyl R,,R;,NCOO-

3-PyCO- 3-furyl R;.R;,NCOO-

3-PyCO- 2-thienyl R;.R7;xNCOO-

15 | 3-PyCO- 3-thienyt R;R4NCOO-

3-PyCO- 2-pyridyl R;.R;,NCOO-

3-PyCO- | 3-pyridyl R;R;xNCOO-

3-PyCO- 4-pyridyl R;.R;x;NCOO-

3-PyCO- isobutenyl R7:RnNCOO-

20 | 3-PyCO- isopropyl R;,RaNCOO-

3-PyCO- cyclopropyl R;.R7u,NCOO-

3-PyCO- cyclobutyl R,,RANCOO-

3-PyCO- cyclopentyl 1t R,,RyNCOO-

3-PyCO- phenyi R;.R;,NCOO-

25 1 4-PyCO- 2-furyl R,.R;;NCOO-

4-PyCO- 3-furyt- R,.R;NCOO-

4-PyCO- 2-thienyl R;:RxNCOO-

4-PyCO- , 3-thienyl R;.R:pNCOO-

4-PyCO- 2-pyridyl R7.R#uNCOO-

30 |4-PyCO- 3-pyridyl _ R,.R;NCOO-

4-PyCO- 4-pyridyl R,,R;,NCOO-




20 25 30 2-PyCO 2-thi enyl RT8R7bNCOO- 2- PyCO- 3-t hi enyl R7aR7bNCOO- 27 JUL 100k
2- PyCO- 2- pyri dyl R7aR7bN0O00- 2- PyCO 3- pyri dyl R7aR7bNCOO-

2- PyCO 4- pyri dyl R7aR, bNCOO- 2- PyCO i sobut enyl R7aR7bNCOO-

2-PyCO-i so Pd’éé?‘ﬁ?aR?bl\lOOO- 2- PyCO cycl opr opyl R7aR7bNCOO-  PCT/US01/03592

2- PyCO- cycl obut yl R7aR7bNCOO-  2- PyCO- cycl opent yl R7aR7bNCOO-

2- PyCO phenyl R7aR7bNCOO- 3- PyCO- 2-f ur yl R7aR7bN00O-

3- PyCO 3- furyl R7aR7bNCOO- 3- PyCO- 2-t hi enyl R7aR7bN000-
3- PyCO- 3-t hi enyl R7aR7bNCOO-  3- PyCO- 2- pyr4&ly| R7aR7bNO0O-
3- PyCO 3- pyri dyl R7aR7bNO00- 3- PyCO 4- pyri dyl R7aR7bN000-
3- PyCO i sobut enyl R7aR7bN0O00- 3- PyCO- i sopr opyl R7aR7bNO0O-
3- PyCO cycl opropyl R7aR7bNCOO _3- PyCO- cycl obut ylI R7aR7bNCOO-
2 g% gysl;p_p:?@bd R7aR7bNO00 3; Wnyl R7g7RZEEIﬂCC_q-(?aR?bNCOO_
4- PyCO- 2- tj-ByPIQR7aR76NCOO- 4- Pisbprapylihi enyl R7aR7bNRQR,NCOO-
4 PyCO 4 A PATIRTGRTOND0O - 27] SUFISBMPYD 01/ 8708 | RrReNCOO-
4-PyCO- cyclobutyl R7.RxNCOO-
5 |4-PyCO- cyclopentyl R;,R,,NCOO-
4-PyCO- phenyl R,.R;,NCOO-
CH,CO- 2-furyl R,.R;,NCOO-
C,H,CO- 3-furyl R;:R7,NCOO-
C,H,CO- 2-thienyl R;.R,NCOO-
10 | C,H,CO- 3-thienyl : R;.R;,NCOO-
C,H,CO- 2-pyridyl R;.R,,NCOO-
CH,CO- 3-pyridyl R;.R;,NCQO-
C,H,CO- 4-pyridyl R;aR;NCOO-
C,H,CO- isobutenyl R;.R;,NCOO-
15 | CH,CO- isopropyl R;.R;,NCOO-
) C,H,CO- cyclopropyl R;.R:,NCOO-
C,H,CO- ' cyclobutyl R;.:R;,NCOO-
C,H,CO- cyclopentyl R;.RNCOO-
C,H,CO- phenyl R;.R7,NCOO-
20 | EtOCO- 2-furyl R;,R;,NCOO-
EtOCO- 3-furyl R;,RNCOO-
EtOCO- 2-thienyl =~ R,.RNCOO-
EtOCO- _ 3-thienyl R;.R;,NCOO-
EtOCO- 2-pyridyt R;. R, NCOO-
25 | EtOCO- 3-pyridyl R,,R;,NCOO-
EtOCO- 4-pyridyl R;aR#NCOO-
EtOCO- isobutenyl R,.R;,NCOO-
EtOCO- isopropyl R;:R,NCOO-
EtOCO- cyclopropyl R;.R;NCOO-
30 | EtOCO- cyclobutyl R,.R;,NCOO-
EtOCO- cvelonentyl R. R..NCOO-




PCT/ US0] / 03592 28 5 10 15 20 25 30 4-PyCO i sobut enyl R7aR7bNCOO
4- PyCO i sopropyl R7aR7bN0O00- 4- PyCO- cycl opr opyl R7aR7bNO0QO-

27 JUL 2004

4- PyCO cy cWOWIMsYIZR7aR7bNO00 4- PyCO- cycl opent yl R7T8R7bNO00-  PCT/US01/03592
4- PyCO- phenyl R7aR7bNCOO- CAH7CO- 2- f ur yl R7aR7bNO0O
CAH7CO 3-furyl R72, R7TbNO0OO- C4AH7CO- 2-t hi enyl R7sR7bNCOO-
CAH7CO- 3- t hi enyl R7aR7bNCOO-  C4H7CO- 2- pyr i dyl R7aR7bN000-
CAH7CO- 3- pyri dyl R7aR7bNCOO- C4H7CO- 4- pyrd%yl R7aR7bN000
CAH7CO i sobut enyl R7aR7bNCOO- CAH7CO- i sopr opyl R7aR7bNCOO-
C4H7CO- cycl opr opyl R7aR7bNO00- C4H7CO- cycl obut yl R78R76N000-
CAH7CO- cycl opent yl R7aR7hNO0O- Cle?CO phenyl R7, R7TbNCOO-
© 000 0 EIEQE N T O T R DT ReaRaNGOO:
Et OCO- 2- pyribdeCBZ, R7TbNCOO-  Et Q@4grypyr i dyl R7, R7TbNCO@®R R NCOO-
£t O00 | sofBRTERTONOCD. [ Shury [ RuRnNCOO-
ibueCO- 2-thienyl R;.R,,NCOO-
5 | ibueCO- 3-thienyl R;.R,,NCOO-
ibueCO- 2-pyridyi R;:R;x,NCOO-
ibueCO- 3-pyridyl R,.R;,,NCOO-
ibueCO- 4-pyridyl R7:R;;NCOO-
ibueCO- isobutenyl R;.RxNCOO-
10 | ibueCO- isopropyl R,.R,,NCOO-
ibueCO- cyclopropyl R7.R;,NCOO-
ibueCO- cyclobutyl R;.RpNCOO-
ibueCO- | cyclopentyl R;,R;,NCOO-
_ ibueCO- phenyl R;:R;,NCOO-
15 | iBuCO- 2-furyl R,,R;,NCOO-
iBuCO- 3-furyi R;:R;,;NCOO-
iBuCO- 2-thienyl R;.R;,,NCOO-
iBuCO- 3-thienyl R,.RA,NCOO-
iBuCO- 2-pyridyl R;.R;,NCOO-
20 |iBuCO- 3-pyridyl R;.R;,NCOO-
iBuCO- 4-pyridyl R;.R;,NCOO-
iBuCO- isobutenyl R;,R;,NCQOO-
iBuCO- | isopropyl R;.R,NCOO-
iBuCO- cyclopropyt R;.R;,NCOO-
25 | iBuCO- cyclobutyl R+.R;,NCOO-
iBuCO- cyclopentyl R;.RxNCOO-
iBuCO- phenyl R7:R7,NCOO-
iBuOCO- 2-furyl R.R7NCOO-
iBuOCO- 3-furyl R;.R,NCOO-
30 |iBuOCO- 2-thienyl R;:R#,NCOO-
iBuOCO- 3-thienyl R;.RxNCOO-




Et OCO-cycl opropyl R7, R7TbNCOO- Et OCO- cycl obut yl R7, R7bNCOO

Et OCO- cvcl onentvi R, .

10 15 20 25 30 Et OCO phenyl R7aR7bNCOO- i bueCO- 2- f ur yl R7aR7bNCOO-

i bueCO- 3- f WASHSFHZ8R7bNOOO i bueCO- 2-t hi enyl R7aR7bN0O00-

I bueCO- 3-t hi enyl R7aR7bNO00- i bueCO 2- pyri dyl R7aR7bNCOO-

I bueCO 3- pyri dyl R7aR7bNO00- i bueCO 4- pyri dyl R7aR7bNCOO-

i buéCO i sobut enyl R7aR7bNCOO- i bueCO- i sopr opyl R7aR7bNCOO

i bueCO- cycl opropyl R7T8R7bNCOO- i bueCO cyabbut yl R7aR7bNCOO-

I bueCO- cycl opent yl R7aR7bNCOO- i bueCO- phenyl R7aR7bN0O00- i BuCO- 2

furyl R7aR7bNCOO- | BuCO- 3- f uryl R7aR7bNO00 i BuCO- 2-t hi enyl R7aR7bN000-

i BuCO- 3-t hienyl R7TaR7bNCOO- i BUCO- 2- pyri dyl R7aR7bNO0O-
i BUCO- 3- pyIrigthgd3aR7bNCOO- i Bu

i BUuCGO-i so

10

15

20

25

30

RZLNCOOi ?%‘é’i-rs !‘\L%LEZ?QRLSRE( 2RzNCOO-
iBuOCO- 3-pyridyl R;.R,NCOO-
iBuOCO- 4-pyridyl R,.R,NCOO-
iBuOCO- isobutenyl R;.R7;,NCOO-
iBuOCO- isopropyl R;.R7,NCOO-
iBuOCO- cyclopropyl R;.R7,NCCO-
iBuOCO- cyclobutyl R;,R;,NCOO-
iBuOCO- cyclopentyl R;.R;,NCOO-
iBuOCO- phenyl R;.R,NCOO-
iPrOCO- 2-furyl R;.R#4NCOO-
iPrOCO- 3-furyl R;.R4NCOO-
iPrOCO- 2-thienyl R;.R;,NCOO-
iPrOCO- 3-thienyl R;.R;,NCOO-
iPrOCO- 2-pyridyl R;:R7,NCOO-
iPrOCO- 3-pyridyl R;.R;,NCOO-
iPrOCO- 4-pyridyl R,,Ru,NCOO-
iPrOCO- isobutenyl R7R,NCOO-
iPrOCO- isopropyl R,;,R;,NCOO-
iPrOCO- cyclopropyi R;.RxNCOO-
iPrOCO- cyclobutyl [ R,,R,NCOO-
iProCO- cyclopentyl R;.R;,NCOQ-
iPrOCO- phenyl R;.R;,NCOO-
nProOCO- 2-furyl R;.R,,NCOO-
nPrOCO- 3-furyl R;:R;,NCOO-
nPrOCO- 2-thienyl R;.R;,NCOO-
nPrOCO- 3-thienyl R;.R;NCOO-
nPrOCO- 2-pyridyi R;,R,,NCOO-
nPrOCO- 3-pyridyl R;.R,NCOO-
nPrOCO- 4-pyridyl R;.R,,NCOO-
nPrOCO- isobutenyl R;.RxNCOO-
nPrOCO- isooroovi R..R-.NCOO-

27 JUL 2000
R'-NOOO- 27 JUL2004 WD 0]/57028 PCTI USO /03592 29 5
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| BUCO- cycl opr opyt R7aR7bNCOO- i BUCGO- cycl obut yl R7aR7bNCOO- i BuCO- cyf 27 JuL 7004
| opent yl R7aR7bNCOO- i BUuCO phenyl R79R7pNO00- i Bu00O0- 2- f ur yl R7aR7bN00O-

| BuOCO- 3- f MYQ P H§74#87bNO00- | Bu00O- 2- t hi enyl R7aR7bNCOO- PCT/US01/03592

i BuOOO- 3-t hi enyl R7aR7bN000 2 7 J U L 2004 WD 01/57028 PCT/ US01/ 03592 30 5

10 15 20 25 30 i BuOCO 2- pyri dyl R7aR7bNCOO- i BuOCGO- 3- pyri dyl R7aR7bN0O0O-

I BUuOCO- 4- pyri dyl R7eR7bN0O00- i Bu00O- i sobut enyl R7aR7bNCOO-

i BuO00- i sopr opyl R7aR7bN000 i BuOCO- cycl op8bpyl R7aR7bNCOO-

I BUOCO- cycl obut yl R78R7bNO00- i Bu0O0O- cycl opent yl R7aR7bNCOO-

I BuO0O- phenyl R7aR7bNO0OO- i Pr000- 2-f uryl R7aR7bN0O0O-

i PrOCO 3-furyl R7aR7bNCOO- | Pr000- 2- t hi enyl R7aR7bN00O-

B o A e AN - SER T
i Pr000- i sopnPeDEI0R7aR7bNO00- i Rrdygbuspr opyl R7aR7bNROR. NCOO-
nPrOCO- , cyclopentyl R;.R7,NCOO-

nProCO- phenyl R;:RNCOO-

5 | nPrCO- 2-furyl R7:R4NCOO-

nPrCO- : 3-furyl R;.RNCOO-

nPrCO- 2-thienyl R;,R;,NCOO-

nPrCO- 3-thienyl R;.R;,NCOO-

nPrcoO- 2-pyridyl R;.R;,NCOO-

10 | nPrCO- 3-pyridyl R;.R;,NCOO-
nPrCO- 4-pyridyi R;.R;,NCOO-

nPrCO- iscbutenyl R;.R4,NCOO-

nPrCO- isopropyl R7:R;,NCQO-

nPrCO- cyclopropyl R7aR7,NCOO-

15 | nPrCO- cyciobutyt R;:R,NCOO-
nPrCo- cyclopentyl R;.R;,,NCOO-

nPrCO- phenyl R;:R7,NCOO-

Examgie 4

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

20 following specific taxanes having structural formuta 15 may be prepared, wherein R,
is hydroxy and R, in each of the series (that is, each of series “A" through “K") is as
previously defined, including wherein R, is R;,R,NCOO- and one of R,, and R,, is
hydrogen and the other is (i) substituted or unsubstituted C, to C, alkyi such as
methyl, ethyl, or straight, branched or cyclic propyl, butyl, pentyl, or hexyl; (ii)

-- 25 substituted or unsubstituted C, to C; alkenyl such as ethenyl or straight, branched
or cyclic propenyl, butenyl, pentenyl or hexenyt; (iii) substituted or unsubstituted C,

to G, alkyny! such as ethyny! or straight or branched propynyl, butynyl, pentynyi, or
hexynyl; (iv) phenyi or substituted phenyl such as nitro, alkoxy or halosubstituted
phenyl, or (v) substituted or unsubstituted heteroaromatic such as furyl, thienyl, or

30 pyridyl. The substituents may be those identified elsewhere herein for substituted
hydrocarbyt. In one embodiment, preferred R, substituents include R;,R,,NCOO-



I Pr000- cycl opr opyl R7aR7bNCOO- i Pr 000- cycl obut yl R7aR7bNCOO- 27 JUL 2004
I Pr000-cycl opent yl R7aR7bNCOO- | Pr OCO- phenyl R7aR7bN0O0O-

nPr OCO- 2- f uryl R7aR7bNO00- nPr OCO 3- f uryl R7aR7bN0O00O

nPr 0CO- 2- t WP BISR7bNO00O- nPr OCO- 3- t hi enyl R7aR7bN000 PCT/US01/03592

nPr OCO- 2- pyri dyl R7aR7bNO00= nPr OCO- 3- pyri dyl R7aR7bN00O-

nPr OCO- 4- pyri dyl R7aR7bNCOO- nPr OCO- i sobUt enyl R7aR7bN0O00

nPrOCO i sooronvl R -R-. NOOO- 27 JUL2004 WO 01157028 PCTI USO /03592 31 5 10
15 nPr OCO- cycl opr opyl R7aR7bN000- nPr OCO-¥cl obut yI R7aR7bNCOO-

nPr OCO- cycl opent yl R7aR7bNO00 nPr OCO- phenyl R7aR7bN0O0O-

nPr CO- 2- f uryl R7aR7bNCOO- nPr CO- 3-f uryl R7aR7bN0O00- nPr CO 2-t hi enyl R7aR7bNO0O
nPr CO- 3-t hi enyl R7aR7bNCOO- nPr CO- 2- pyri dyl R7aR7bNO0O )

nPr CO- 3- pyWhalgirearAINGeand Ryyde wdsdaen pnetbeatheds methyl, ethyl, or straight,

Ty B byl SSPSHCCREGR IER S FERCFRURREYF, substuents o
nPr CO- cycl %ﬁ%g@;m one of R,, and Ry, is Y\ydfogen and the other is substituted
methyl, ethyl, or straight, branched or cyclic propyl.

5 In the "A” series of compounds, X,, is as otherwise as defined herein.
Preferably, heterocyclo is substituted or unsubstitued furyl, thienyl, or pyridyt, X,; is
substituted or unsubstitued furyl, thienyl, pyridyl, phenyl, or lower alky! (e.g., tert-
butyl), and R; and R,, each have the beta stereochemical configuration.

In the "B” series of compounds, X,, and R,, are as otherwise as defined

10 herein. Preferably, heterocyclo is preferably substituted or unsubstitued furyl,
thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl, pyridyl,
phenyl, or lower alkyl {e.g., tert-butyl), R,, is preferably substituted or unsubstitued
furyl, thienyl, pyridyl, phenyl, or lower alkyl, and R, and R,, each have the beta
stereochemical configuration.

15 In the “C” series of compounds, X,, 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, pyridyi,
phenyl, or lower alkyl (e.g., tert-butyl), R, is preferably substituted or unsubstitued
furyl, thienyl, pyridyl, phenyl, or lower alkyl, and R,, R; and R,, each have the beta |

- 20 stereochemical configuration. o _

Inthe “D” and “E” series of compounds, X,, is as otherwise as defined herein.
Preferably, heterocyclo is preferably substituted or unsubstitued furyl, thienyl, or
pyridyl, X, is preferably substituted or unsubstitued furyl, thienyl, pyridyl, phenyl, or
lower alkyl (e.g., tert-butyl), and R,, R, (series D only) and R,, each have the beta

25 stereochemical configuration. _

In the “F” series of compounds, X,,, R,, and R, are as otherwise as defined
herein. Preferably, heterocyclo is preferably substituted or unsubstitued furyl,
thienyl, or pyridyl, X,, is preferably sub;tituted or unsubstitued furyl, thienyl, pyridyl,
phenyl, or lower alkyl (e.g., tert-butyl), R,, is preferably substituted or unsubstitued

30 furyl, thienyl, pyridyl, phenyl, or lower alkyl, and R,, R, 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,
thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl, pyridyl,

35 phenyl, orlower alkyl (e.g., tert-butyl), R,, is preferably substituted or unsubstitued



nPr CO- phenyl R7eR7bNCOO- Exanpl e 4 Foll owi ng the processes descri bed ir27~wL2M‘
Exanpl e | and el sewhere herein, the 20 follow ng specific taxanes having
struct ur al wWoemirhzs 15 may be prepared, wherein Rio is hydregfa@ogdidz i n

each of the series (that is, each of series "A" through "K") is as

previ ously defined, including wherein R7 is R7eR7TbNCOO- and one of R7a and
R7b is hydrogen and the other is (1) substituted or unsubstituted Cl1 to C

al kyl such as nethyl, ethyl, or straighg3 branched or cyclic propyl,

butyl, penny), or hexyl; (ii) 25 substituted or unsubstituted C2 to C8

al kenyl such as ethenyl or straight, branched or cyclic propenyl, butenyl,
pentenyl or hexenyl; (iii) substituted or unsubstituted C2 to C8 al kynyl

such as et th@hylswﬁdﬂh h@:ﬁyibbnamh%u@lww Rbahwgeapﬁwa%e befa
hexynyl ; (i) phe tuted phenyl’ such”as’nitrd oXy or

hal osubst i f’ 3&3 %ﬁl@ﬁi/)fx‘" b‘? N.substituted or unsubstituted heteroaromatic
sgcht afs fgryl thitkayH” wuewoﬁmmbdtuntd‘s‘he( u@@ds btifgrvisd Y S&findiPHRrein.
identifie 'R itu roca

erbodi rent e dfy AeteibAldh i PraiYy sbRietkk R pBbusy Bl iever
01/ 57028 PRYMUBOLH0SPesfesbiyaubstitatedar wisulsttuedduiT thienyhyiridge phang, bhe
other is Npfilbfa i t her
enbodi nment , pre Igﬁ'{é"é %"Pbu lI’%gh{%ferénﬁ?&gf&t%g%%gagt\%ﬁék"gVLHB%@ﬂbf
R7a and R7BYiIdYlnplaeryear lovwerialieyloand R, @dsliﬂ@cseamluhade thebleta staredghiemical
straight, géﬁﬁm}gﬂoﬁr cyclic propyl. 5 In the "A" series of conpounds,' X,

Is as otherw se a F,fl nedg?erel n. Preferably, heterocyclo is substituted
or unsubst i tued"'f&'ﬁy Segs WmPQHnQWX«‘d?Fd Rﬁ@reiﬂﬁ otbans@emMned herein.

unsubstlot upgeferabIy, héﬁ@r@@do |§0bfefébﬂbi BhBQMhtedDbr 'uwé@bs@hﬁw - thienyll. 6‘6

but yl and R d.R10 .ea eta tereoc emca con gur at'i'on.

Phe b SOy R o hrsE Ry s&a%*ta%@ GRainSPEHe0 U R thiesy. AYTide Pheyl, ap
Per e: n. Prieheraliy (e.bstet-bant), R,jis pmfefgwaglystmbatdtrwgeszmea nﬁybgﬁ?ﬁ t edd
ur e ubst i or, unSybstjtue
furyl | o i BRI penily b bhar v, bio Wil ey et Rave 16 Betd Stsipashemieat | <
preferabl ycrsmﬁgura Med or unsubstitued furyl t hi enyl, pyridyl, phenyl or

| over akkyl, a“ﬂ1 Wena.?‘ds%%s 8?‘%Bn'gﬁ:‘(ﬁ1]d 9( bSBB Oﬁzsatéf ogén%gﬂééﬁé%@é defined

configuratjon.
ot herwi se B%f%f i Readeratdy.ehaterpgydie ﬂamrszferablvemdwl&mted. or pinebibstitueg furyl,

subst i t ut eghigryl LrHRRI, DUSE ;f)ﬂéfé/r’abl dubstitltbd oP UnBY| tﬂMéﬁq‘ it 'tlﬁeﬁ{uegggcﬂf?' y
substi t ut ed Juls unsubsti ri
al kyl (e. gPhoR¥y T Igmeg@jky? 8- '|té”ﬂ?’-gy é-eébl'%p%ﬁﬁdh)‘i( gt 'tﬁteqmsﬂflﬁthsiw
furyl, thienyl, pyridyl, phenyl, or lower alkyl, and R,, R, and R,, each have the beta
20 stereochemicatl configuration.

In the “K” series of compounds, X,,, R,, and R, 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, pyridyi,
phenyl, or lower alkyl (e.g., tert-butyl), R, is preferably substituted or unsubstitued

25  furyl, thienyl, pyridyl, phenyl, or lower alky£ and R,, R; and R,, each have the beta
stereochemical configuration.

Any substituents of each 'Xs, Xs, R, R;, and Ry may be hydrocarbyl or any of
the heteroatom containing substituents selected from the group consisting of
heterocyclo, alkoxy, alkenoxy, alkynoxy, aryloxy, hydroxy, protected hydroxy, keto,

30 acyloxy, nitro, amino, amido, thiol, ketal, acetal, ester and ether moieties, but not
phosphorous containing moieties.

“



furyl, thienyl, pyridyl, phenyl, or lower alkyl, and R7, Ra and R10 d4cL 2004
have the beta 20 stereochemi cal configuration. In the "D' and "E" series
of conpounds, X10 is as otherw se as defined herein. Preferably,

het er ocycl| WO0/SH28f er abl y substituted or unsubstitued furylPCT/os@ke2 or
pyridyl, X10 is preferably substituted or unsubstitued furyl, thienyl,
pyridyl, phenyl, or |ower alkyl (e.g., tert-butyl), and R7, Rg (series D
only) and R10 each have the beta 25 stereochenical configuration. In the
"F' series of conpounds, X10, R2. and RI® are as otherw se as defined
herein. Preferably, heterocyclo is preferably substituted or unsubstitued
furyl, thienyl, or pyridyl, X 0 is preferably substituted or unsubstitued
furyl, thienyl, pyridyl, phenyl, or lower alkyl (e.g., tert-butyl), Rais
preferably substituted or unsubstitued 30 fury!, thienyl, pyridyl, phenyl,
or lower alkyl, and R7, Fa and R o each have_ the beta stereochernical

configuration. In the "G riﬁs f conpound310 Xzg and Ru are as otherw se
as defined herein. Prefeerocclo i referably substituted or
» P

unsubstitued fury!, thi egﬁy blq Qs I\S# pyef erabl y substituted or
y i dyl 3 $ ox._ | ower al kyl (e.g., tent
0hs .--{m‘ 27JUL7004 WO 01157028

unsubstitued furyl, thien i -
butyl), R2. is preferably subs Hut ed ¢ »

PCTI US01103592 33 furyl, thienyl, pyR4gyHO pheny0or |ower alkyl, and R7,
R and R10 each have the beta stereocheni cdf2ca}+§uration. In the "H'
series of conpounds, X10 is as otherwi se as defi"%e8l herein. Preferably,
heterocyclo is preferably substituted or unsubstitued fqﬂgj, thienyl, or 5
pyridyl, X10 is preferably substituted or unsubstitued furyl, thienyl,
pyridyf, phenyl, or |lower alkyl (e.g., tert-butyl), R2. is preferably

substitut € unsubstirtugd, Turyrl, Tenyl .,  pyriayr, pnhemnyl, or Tjponer
al kyl , an(QEﬁﬁgn( 10 eaclh"Have the h_stereoc1ghical thfiqyraf*gn I'n
PPN Lol Rt M el i el R vt T U ol
oy ety ero—tS—ptrereH —y—5tBSt+ e t—0—tHSHB- S ,
t hi enyl, @2 pyri|d$OX.X10 | ihetgseachr abl §,.BuNE0Q-ul EHAOQNgUDSst i t ugddf uf yl ,
thienyl, gyyqd dyl [ , 1or . T OWerT Y, ; LS O)U LY | I A S
pr ef er abl A;guhqt i T§ M? E’ﬁ%ﬁﬁ%‘é’ %y (ﬁ?&%ﬂ”'&&pﬁ-h §§-\‘E|Eé) DMy dyl phiznv , or
| over al kyla4 and | REOD), Rj epsgsdly havy kIR, Rebo-S| esedisi|qs! H
configuration. 1% I'n the |&ibsmitees,qf cofrpounds| XI0 and |Rea are [as
otherwi seas defilned her¢it®C, Bkeglf er gqbly, heterofyclo is greferablly
substi t ut substi-tugd iU|¥:,
AS -COX,p :Sggtr:ta :yd c R;;RuxNCOO- | C;H,COO- | O H
ute
] to C, alkyl
10 | A8 -CONHX,, gﬁgg{iﬂyd o R;:R;,NCOO- | C;H,COO- | O H
e
to C; alkyl :
A7 -CO0OX,, gggo?fliyd c R;:RxNCOO- | CH,COO- | O H
stitute
to C; alkenyl :
to C; alkenyl :
- A9 -CONHX,, gﬁtt)io?g{yd c R7:R;,NCOO- | C,H,CO0- | O H
stitute
to C, alkeny! ‘
A10 -COOX,, gggg{?ﬂgd c R;:RNCOO- | CH,COQ-" | O H
fo C; alkynyl :
15 A1l | -COX, gﬁﬂ&?ﬂgd c R;;RxNCOO- | CH,COO- | O H
to C; alkynyl :




t hi enyl , or pyri dyl, X10 is preferably substituted or unsubstitued fuZylJUL 2004
t hi enyl r|d phenyl, or lower alkyl (e.g., tert-butyl), Rea is

pr ef er abl y Z‘tﬂsut ed or unsubstitued furyl, thienyl, pyrP@USOMRERYI  or

| ower al kyl, and R, R9 and R10 each have the beta 20 stereochemni cal

configuration. In the "K' series of conpounds, X10, R2, and R9a are as

ot herwi se as defined herein. Preferably, heterocyclo is preferably
substituted or unsubstitued furyl, thi |, or pyridyl, X10 is preferably
substituted or unsubstitued fury!, thienyl, pyridyl, phenyl, or |ower

al kyl (e.g., tert-butyl), Rea is preferably substituted or unsubstitued 25
furyl, thienyl, pyridyl, phenyl, or lower alkyl, and R7, R9 and Rlp each
have the Heif st greenigrl dadniichify JuUr bRl RnNO@t? gledaentg of eagh X3,
X5, Re, R| and B may b8 [nyis ERGRhRy! | of an th% %et rpat om co1P‘ai i ng
substituents sel gcted fromigire aag@ﬁyqﬁ CoNSsi Stl ng of heterocycl o, al koxy,
al kenoxy, |aHerreny—ary-o —ket-o—30—pheH-9XY,
nitro, am|m am d@o@l‘iiool ‘heterpayclo acERaR,NEQ@T | MQ@Bher| @i et i esH bit
not phosgipIoUS M QDI et1eS. | 5257 Z OIrpL028 34 OH
PCT/ USOL (3502 Rl Re. 0 | RGEIOPYAS 5| RoRahCeD; i L
Al - COOX4ehespr OCyQtQﬁJHiR?b CHROR,NCOO- | R,,CO0- |O H
A2- COX, Oh | =Y nr\\lr\l nD7QD31r\ 000 O-.{ﬁ.
A3- CONHX, dr#4 er ocy-GIQiBW10 Gaaalgs HS 0PR,,BHNCOO- | R,,CO0- o H
Ad- COOX, Ogpt i onal I yR78R7b GOBsEBI8C ) OH substityited C. tof CB al ky
to C; alkyl
B5 -COX,, optionally R;.R,NCOO- | R,,COO- 0] H
substituted C,
to C; alkyl
B6 -CONHX,, | optionally R;;:R4NCO0O- | R,,CO0- 0O H
substituted C,
to C; alkyl
B7 -COOX,; | optionally R;.R,NCOO- | R,,COO- O H
substituted C,
to C, alkenyl
B8 -COX,, optionally R,.R;NCOO- | R,,CO0O- O H
substituted C,
to C, alkenyl
10 | B9 -CONHX,, | optionally R;.R;,NCOO- | R,,COO- o H
substituted C,
to C, alkenyl
B10 -COOX,, | optionally R;.R;,;NCOO- | R,,COO- O H
substituted C,
to G, alkynyl
B11 -COX,o optionally R;.R,NCOO- | R,,COO- 0 H
substituted C,
to C; alkynyl
B12 -CONHX,, | optionally R;,R;,NCOO- | R,,COO- o H
substituted C,
to C, alkynyl
C1 -COOX,, | heterocyclo R;,R;,;NCOO- | C,H;COO- | R,,COO- | H
16 (C2 -COX,y heterocyclo R;.R;,NCOO- | CH,COO- | R, ,COO- | H
C3 -CONHX,, | heterocyclo R;,R;,NCOO- | CH;,COO- | R, ,COO- | H
C4 -COOX,, | optionally R,.R,,NCOO- | CH.COO- | R,,COO- |H
substituted C,
to C, alkyl




A5- COX, oopt i onal | yR7aR7bNCOO- C6H5COO0- OH substituted C2 to C8 al kyl

A6- CONHX, oopt i onal | yR7. R7TbNCOO- C6H5COO- OH substituted C2 to C. al kg7 JUL 2004
A7- COOX, oopti onal | yR7, R7TbNOOO- C6H5000- OH substituted C2 to C. al kenyl

A8- 00X, OopWDIHar12§ R7, R7TbNCOO- C6H5CO0- OH substituted C. to QGCHUSENgH2

A9- CONHX, Qopt i onal | yR7aRTbNOOO- C6H5000- OH substituted C2 to C. al kenyl

A10- 000X, Oopti onal | yR7. R7TbNCOO- C5HSCOQ=' OH substituted C2 to C. al kynyl

Al'l = COX, qopti onal | yR7. RTbNCOO- CBH5000- OH substituted C2 to C. al kynyl 27
JUL2004 WO 01/57028 PCT/USO /03592 35 536 10 15

Al2- CONHX, aopti onal | yR78R. , NCOO- C6H5000- OH substituted C2 to C. al kynyl

B1- COOX, ohet er ocycl oR7ER7bNO00- R2aCOO- OH
B2- COX10het er ocycl oR7aR76NC00- R2aCOO OH

B3- CONHX,
B4- COOX, od

er od
pt1 onal

e o

SQP

to C alkyl

o PReBANEAQ

EalPo-

Ro, COO-

cé

-CONHX,,

oplionally
substituted C,
to C, alky!

RfaRbeCOO'

CsHsCOO'

R,,COO-

c7

-COOX,,

optionally
substituted C,
to C, alkenyl

R,,R,NCOO-

CEH5COO'

R,,COO-

c8

-COX,,

optionally
substituted C,
to C, alkenyl

R;,R,;NCOO-

C,HsCOO-

R,,COO-

C9

-CONHX,,

optionally
substituted C,
to C, alkenyl

RTER?bNCOO"

CoH,COO-

R,,COO-

C10

-COOX,,

optionally |
substituted C,
to C, alkyny!

R?aRnNCOO’

C,H,CO0-

R,,COO-

CH1

-COX,

optionally
substituted C,
to C; altkynyl

R;R,NCOO-

C,HsCOO-

R,,COO-

C12

-CONHX,,

optionally
substituted C,
fo C, alkynyl

R,.RNCOO-

CGH5COO“

Ry, COO-

D1

-COO0X,,

heterocyclo

R?aRﬂ,NCOO-

CH,COO-

OH

10

D2

-COX,,

heterocycio

R,,R,NCOO-

CH:COO-

OH

D3

-CONHX,,

heterocyclo

R;,RxNCOO-

C,HsCOO-

OH

D4

-COOX,,

optionally
substituted C,
to C; alkyl

RTERNJN COO'

CGHscOO-

OH

X|IT|IT| T

D5

-COX,

optionally
substituted C,
to C; alkyl

R'f.R?bNCOO'

C,H,COO0-

OH

D6

'CONHXio

optionally
substituted C,
to C, alkyl

CeHsCOO'

OH

15

D7

-COOXy

optionally
substituted C,
to G, alkenyl

eraRnN COO'

C,H,COO-

OH

D8

-COX,,

optionally
substituted C,
to C, alkenvl

Ry.RnN COO'

CBH5COO"

OH




to Cg al kyl B5-COX, ooptional | yR7aR7bNOOO- R2. 000- OH substituted C2 22‘@?2%&
al kyl B6- CONHX, Bopt i onal | yR78R7bNO00- R2. 0000H substituted C2 to C ©alkyl
B7- COOX, oowid Aikahdsy R7, R7TbNCOO- R2, , 000- OH substituted C2 to L. /%'551‘?(?’#!)2

B8- COX, oopti onal | yR7aR7bNCOO- R2, 000- OH substituted C2 to C aTkeny )

B9- CONHX, aopt i onal | yR7aR7bNO0O- R2aCQO0- OH substituted C2 to C al kenyl
13110- COOX, oopti onal | yR7, R7TbNCOO- R2, 000- OH substituted C2 to C. al kynyl
B11-COX, oopti onal | yR7aR7bNCO0- R2. 0000H sapstituted C. to C al kynyl

B12- CONHX, 9opt i onal | yR7, R7TbNCOO- R2. 000- OH substituted C. to C al kynyl

Cl - COOX, ohet er ocycl oR7, R7TbNCOO- C6H5000- RBBCOO- H

C2- COX10het er ocycl eR7, R7TbNCOO- C6H5CO0O- RB2000- H

C3_ CO\IHX, Lot PN NevAlleovi N a'aaN f"CI_lEn’)O Rnaf‘m H

ILAYAS Ur G\;y\ll UTN\T, TXTIIOTNOOU T OUT 1o
C4- COOX, 09?9 onal || 3@ME%G NGatomsiks CO0f RRBAMEDO | I6:HiE00ed
27 JUL2004 36 5

WO 01157028 PCTj/aubsitutegsg,>

to CpHal Ryl

to C, alkenyl

D10

-COO0X,,

optionally
substituted C,
to C, alkynyl

R;,R,,NCOO-

C.H.COO-

OH

D11

'COX1 0

optionally
substituted C,
to C; atkynyl

C,H,COO0-

OH

Di2

-CONHX,,

optionally
substituted C,
to C, alkynyi

R,,R;NCOO-

C,H:COO-

E1

-COOX10

heterocyclo

R?BR-,bNCOO"

CSH5COO"

OH

E2

-COX,,

heterocyclo

R;,R,NCOO-

C4HsCOO-

OH

E3

-CONHX,,

heterocyclo

R;sR,NCOO-

C4H,COO-

OH

E4

-COOX,,

optionally
substituted C,
to C, alkyl

R,,R,,NCOO-

CeH,COO-

OlO|O|0O

OH

£ES

-COX,,

optionally
substituted C,
to C, alkyl

RTERTb N CO 0 -

C,HsCOO-

OH

E6

‘CONHX1D

optionally
substituted C,
to C, alkyl

R-’BR?bNCOO'

C¢H.COO-

OH

E7

-COOX,,

optionally
substituted C,
to C; alkenyl

R,,R,,NCOO-

CsHsCOO'

OH

E8

"COX1D

optionally
substituted C,
to C, alkenyl

R,,R,,;NCCO-

CEH5COO'

OH

ES

-CONHX,,

optionally
substituted C,
to C, alkenyl

RmR?bNCOO-

CeHsCOO-

OH

E10

-COOX,,

optionally
substituted C,
to C, alkynyl

R,.R;;NCOO-

C4H,COO-

OH

15

E11

-COX,,

optionally
substituted C,
to C; alkynyi

R7 SR-ﬂ,NCO 0“

C,HsCOO-

OH

E12

~CONHX,,

optionally
substituted C,
to C; alkynyl

R,,R,,;NCOO-

CGHECOO"’

OH




10 15 C5- COX, oopti onal | yR7, R7TbNCOO- C6H5000- R9aCOO- H substituted C2 t7OJJ-E(,2

al kyl CB- CONHX, oopt i onal | yR7aR7TbNOOOCBH5000- R, , 000- H subst i tuted C3 't {004
al kyl C7-000X, Qopti onal | yR7aR7bNCOO- C6H5000- ROaCOO- H substituted C2 to C
al kenyl CHEOGEWEHt i onal | yR78R7bNCOO- C5H5000- R9, , 000- H subStGHUSHA3®2 to C.
al kenyl C9- CONHX, oopti onal | yR7BR7bNCOO- C5H5000- R9aCOO- H substituted C2 to
C, al kenyl C10-C00X, 6opti onal | yR7aR7bNOOOCBH5000- R9, 000-H substituted C2 to
C8 al kynyl C11- COX10opti onal | yR7aR7bNOOQC6H5000- Rg3COO- H substituted C2 to
C. al kynyl Cl12- CONHX10opti onal | yR7aR7b - CBH5000- R9, 000- H substituted C2
to C. al kynyl D1-COOX, ohet er ocycl oR7aR7bNCOO C6H5COO- OHH

D2- COX, f | het er ocycl oR7aR7bNCOO- C6H5COO- OHH

D3- CONHX, ohet er ocycl eR72R7bN000- CBH5000- OHH

D4- COOX, a I onalfl, 7bI\ 000- d gt 2t ~nal K
D5- COX, oopﬁ_anal | yéﬁé 2} ﬁ‘ﬁ&&@@ Q0- f@;H@EEgﬁt -Bﬁ' fHCB“Sbgﬁ@, ?Lllh
D6- CONHX, @2t i ondl-COR7aR7 h NeBt@8ido COR IRENCOO- | R,,COO- R, COO- [H
F3 -CONHX,, { heterocyclo R;.R;NCOO- | R,,COO- R,,COO-
F4 -COOX,, | optionally R;.R;,NCOO- | R,,COO- R, COO- | H
substituted C,
fo C; alkyl
5 |F5 -COX, optionally R;,RxNCOO- | R,,COO- R,,COO- | H
substituted C, '
to C, alkyl
F6 -CONHX,, | optionally R;,RxNCOO- }| R,,COO- R,,COO- | H
substituted C,
to C, alkyl
F7 -CO0OX,, | optionally R;,R;;NCOO- | R,,COO- Ry COO- | H
substituted C,
to C, alkenyl
F8 -COX,0 optionally R, ,RNCOO- | R,COO- R, ,COO- | H
substituted C,
7 to C, alkenyl
F9 -CONHX,, i optionally R;,RxNCOO- | R,,COO- R,,COO- | H
substituted C,
to C; alkenvi
10 | F10 -COOX,, | optionally R,,R;,NCOO- { R,,COO- R,,COO- (H
substituted C, &
to C, alkynyl
F11 -COX,s optionally R;.R;;NCOO- | R,,COO- R, COO- | H
substituted C,
to C; alkynyl
F12 -CONHX,, | optionally R;R,,NCOO- | R,,COO- Ry, COO- | H
substituted C,
to Cq alkynyl
G1 -CO0OX,;, | heterocyclo R;,R;,NCOO- | R,,COO- OH H
G2 -COX,o heterocyclo R;,R,NCOO- | R,,COO- OH H
15 [ G3 -CONHX,, | heterocyclo R,,R_’IhNCOO- R,,CO0- OH H
G4 -COOX,, | optionally R;R;,,NCOO- | R,,COO- OH H
substituted C,
fo C, alkyl
G5 -COX,o optionally R;.R;,NCOO- | R,,COO- OH H
substituted C,
to G, alkyl




substituted C2 to C. al kyl D7-000X, Ooptional | yR7, R7TbNCOO- C8BHS000-

substituted C2 to C. al kenyl D8- COX, oopti onal | yR7aR7bNOOOC6H5000- %JUL 2004
substi t ut ggo@i/sto8s C. al kenvi 2 7 JUL 2004 WO 01/57028 PCT/ L,L?Qéé},},ﬁ?%ﬁ? 5 -
10 15 DO- CONHX, oopt i onal | yR7aR7bNCOO- C6H5000- OHH substitute to C

al kenyl D10- COOX, oopti onal | yR7. R7TbNCOO- CBH5COO- OHH substituted C. to C
al kynyl D11- COX, ooptional | yR7. R7TbNCOO- CBH5COO- OHH substituted C2 to C

al kynyl D12- CONHX, oopti onal | yR7aR7bN H5000- OHH substituted C2 to C8

al kynyl

E2- COX, phet er ocycl oR78R7bNCOO- CBH5000- 0OH
E3- CONHX, oheterocycl 0R7aR7bN000- C6H5000- OCH

LRZ o7 L b

QL e

OO0 kb aot o

El - 000X, Ohet er ocycl oR7. R7TbNCOO- CBH5000- OCH

E4- 000X, 0O¢
E5- COX, oof

praap |
L I"UITAa;l;

tGQ)na| |

EF\IUF\I J

JUTCOT IIUVU

\PAS_ I | QUUQLI

0B 00- dRBuNEOQ-u

substituted C,
to C, alky!

wad 09 4
e t—c=——t

| BCOD+ 0

a0 al .l
UJ N A=) yl
©Hal kyl| H

G7

-COOX,,

optionally
substituted C,
o C, alkenyl

R?aRﬂJNCOO’

R,,COO-

OH

G8

-COX,,

optionally
substituted C,
to G, alkenyl

R,,R,,NCOO-

R,,COO-

OH

G9

-CONHX,,

optionally
substituted C,
to C, alkenyl

R78R7bN COO'

R,,.COO-

OH

G10

'COOX-'D

optionally
substituted C,
to C, alkynyl

RTaRTbNCOO"

RZaCOO“

OH

G11

"COX1D

optionally
substituted C,
to C, afkynyl

R-‘raR?bN COO'

R,,COO-

OH

G12

-CONHX,,

optionally
substituted C,
o C, alkynyt

R7aR7bNCOO'

R,,COO-

OH

H1

-COOX,,

heterocycio

R?BR"JN COO‘

CSHSCOO"

OH

OH

H2

'COX10

heterocyclo

R7aR7bNCOO'

C4H,CO0-

OH

OH

- 10

H3

-CONHX,,

heterocyclo

R;,R,,;NCOO-

C,H,COO-

OH

OH

H4

'COOX10

optionally
substituted C,
to C, alkyt

R,,R,,NCOO-

C4H,COO-

OH

OH

H5

‘COX10

optionally
substituted C,
to C, alkyl

CsH 5000'

OH

OH

HE

'CONHX1°

optionally
substituted C,
to C, alkyl

R7aRTbNCOO‘

CsHsCOO'

OH

oH

H7

"COOX1D

optionally
substituted C,
to C, alkenyi

RT.R-rbNCOO'

C4H,COO-

OH

OH

15

H8

-COX,,

optionally
substituted C,
to C, alkenyl

RTaR'?bNCOO..

C,H,COO0-

OH

OH

HS

-CONHX,,

optionally
substituted C,
to C, alkenyl

RTBRTbNCOO-

CﬁHsCOO'

OH

OH




f-m

E6- CONHX, Oopti onal | yR7. R7TbNCOO- C6H5CQ0- OOH substituted C2 to C. alk
to C. al ke

E7- 000X, Oopti onal | yR7. RTbNCOO- C6H5COO- OOH substituted C.

E8- COX10opt
E9- CONHX, o¥

i onal |
Bt“i”é?fﬁg

R7, R7TbNCOO- C6H5000- OOH substituted C2 to C. al kenyl
| yR7aR7bNCOO- C6H5000- 0. OH substituted C2 RGI/TR14B%2ny|

E10- 000X, Oopti onal | yR7. R7TbNCOO- C6H5CO0- OOH substituted C2 to C al kynyl
El | - COX, oopti onal | yR7T8R7bNCOO- C6H5CO0O- OOH substituted C2 to C al kynyl
E12- CONHX, popti onal | yR7aR, , NCOO- C6H5000- OOH substituted C2 to C. al kynyl

7 Jul

2001 WO 01/57028 PCT/ U 501 /03592 4B

F1- COOX, Ohet er ocycl oR7aR7bN000- R2, 000- R9aC00- H
F2- COX, ohet er ocycl oR7aR7bN000- R2, 000- R9a000H

5 10 15

F3- CONHX, ohet er ocycl oR7aR7bNCOOR2 000- R9. 000H

F4- COOX, odpigpnalll pdoxR7b BQBRO ubet 4t d to C k
F5- COX1004dt i onal Ily R7, RFBNGQ: KA P @c@aﬂﬁésc?;b«;?f‘?a‘%téﬁ cz(8 : o
to C alkynyl
H11 -COX,p optionally R;.RALNCOO- | C,H,COO- | OH OH
substituted C,
to C, alkyny!
substituted C,
fo C, alkynyl
I -COOX,, | heterocyclo R;.R;,,NCOO- | R,,COO- 0 OH
5 |12 -COX,, heterocyclo R;R;,NCOO- | R,,COO- | O OH
13 -CONHX,, | heterocycio R;R;NCOO- [ R,,COO- o OH
4 -CO0OX,, | optionally R;.R;,NCOO- | R,,CO0- O OH
substituted C,
to C; alkyl
15 -COX,q optionally R;,R,NCOO- | R, COO- o OH
substituted C,
to C, alkyl
16 -CONHX,, | optionaily R;,R;,,NCOO- | R,,COO- o OH
substituted C,
to C, alkyl
10 |17 -COOX,;, | optionally R;.RpNCOO- | R,,CO0O- |0 OH
' substituted C, 1
to C, alkenyl
18 -COX,, optionally R;,RxNCOO- | R,,COO- 0O OH
substituted C,
to C, alkenyl
19 -CONHX,, | optionally R;RxNCOO- | R,,COO- o OH
substituted C,
fo C, alkenyl
110 -CO0OX,, | optionally R;.R;,NCOO- | R,,COO- O OH
substituted C,
to C; alkynyl
111 -COX,o optionally R;RpNCOO- { R,,COO- | O OH
substituted C,
to C, alkynyl
15 | M2 -CONHX,, | optionally R;R,NCOO- | R,,COO- |O OH
substituted C,
| to C, alkynyl
J1 -COOX,, | heterocyclo R;,R,NCOO- | R,,COO- OH OH
J2 ~COX,o heterocyclo R;,R;,NCOO- | R,,COO- |OH OH

A7 JuL 2om




to C. al kyl F6-CONHX, oopti onal | yR7aR, bNOOO- R28000- R9, 000- H subst i t”?%%u[@nm
to C. al kyl F7-COO0OX, eoptional | yR7aR7bNOOORZaCOO R9000- H substi tut ed

al kenylwe®1/6m%8 oopt i onal | yR7, R7TbNCOO- R2aCOO ReaCOO H sulrti/tsomdsoZ2 t o

al kenyl F9- CONHX, oopti onal | yR7aR7bNOOO- R2. 000- 898000- H substituted C2 to
al kenyl F10- COOX, oopti onal | yR7, R7TbNCOO- RZaCOO- ReaCOO- H substituted C. to
al kynyl F11- COX, Ooptional | yR7aR76N000- R2, 000- ReaCOO- H substituted C. to
al kynyl F12- CONHX, aopti onal | yR7, R7TbN&30- R2. 000- ReaCOO- H substituted C2
to C. al kynyl Gl-COOX, ohet er ocycl oR7ThR7bNCOO- R2, 000- CHH

&2- COX, ohet erocycl oR78R7bN0O00- R2, 000- OHH

G3- CONHX, f | het er ocycl oR7aR7bNCOO- R2aCOO- OHH

A- COOX, odponal 9] H_SOD TUTE 0 Q.. 4l Kyl
G- COX, ooftonal I%% %‘6%"@ aH aém@bﬁ#‘m g‘é@'t 0 r@"a'al kyl| 9
JUL2004 WO 31/ 570280, Ubehhshimy2 39 R,RpNCOO- | R,.COO- [OH OH

substituted C,
fo C; aikyl

J5 -COX,, optionally R;eR;4xNCOO- | R,,COO- OH OH
substituted C,
to C, alkyl

JB -CONHX,, | optionally R;.R;xNCOO- | R,,COO- OH OH
substituted C, _
to C; alkyl

5 |J7 -CO0X,, | optionally R, ,R,NCOO- | R,,COO- OH OH
substituted C,
to C, alkenyl

J8 -COX,q optionally R;.R;,NCO0O- | R,,COO- OH OH
substituted C,
to C, alkenyl

Jo -CONHX,, { optionally R;.RixNCOO- | R,,COO- OH OH
substituted C,
to G, alkenyl

J10 -COOX,, | optionally R;RpNCOO- | R,,COO- OH OH
substituted C,
to C, alkynyl

- J11 -COX,, optionally R;R,NCOO- | R,,COO- OH OH
substituted C,
to C, alkynyl

{0 |12 ~-CONHX,, | optionally R;,RxNCOO- | R,,COO- OH OH
. substituted C,
to C; alkynyl

K1 -COOX,, [ heterocyclo R;.RxNCOO- | R,,CO0- R, COO- | OH
K2 -COX,, heterocyclo | R,,R,NCOO- | R,,CO0- |R,COO- | OH
- K3 -CONHX,, | heterocyclo | R,,RxNC0OO- | R,,COO- |R,,COO- | OH

substituted C,
to C, alkyl

19 [ K5 -COX,q optionally R;,R;,NCOO- | R,,COO- R.COO- | OH
substituted C,
to C, alky!

K6 -CONHX,, | optionally R7.R;,NCOO- | R,,COO- Ry, COO- | OH
substituted C,
to C, alkyl

00009




10 15 G6- CONHXI Qopt i onal | yR78R7bNCOO- R2aCOO- OHH substituted C2 to
Gr- COOX, oopt i onal | yR7aR7bNCOO- R28C0O0- OHH substituted C2 to C8 al ke

@| fhlﬂ.k?ﬁhﬁ

&B- COX, aopti onal | yR7T8R7bNCOO- R2. 000- OHH substituted C2 to C. al kenyl
(9- CONHXI Xt N6AHE| yR, aR, bNO0O- R2000- OHH substituted C2 t o ECT/HPMANS?
G10- 000X, Oopt i onal | yR7aR7bNO0O- R2, 000- OHH substituted C2 to C. al kynyl
Gl1- COX, oopti onal | yR?aR?bNOOORZaOOO- OHH substituted C2 to C al kynyl
GL2- CONHXI Qopt i onal | yR7, R7TbNCOO- R2. 000- OHH substituted C2 to C. al kynyl
HI - 000X, Ohet er ocycl oR7$R7bN000- C$H5000-

H2- COX, ahet er ocycl oR7BR7bNO00- C8H5000- OHOH

H3- CONHXI Chet er ocycl oR73R7bNCOO- CSHSCOO- OHOH

H4- 000X, Oopt i onal | vR78R7bNOOO C$H5000- OHOH substituted C2 to C.  al kyl

H5- COX, ooftipnal I|y.B 000- CROR 1t 2t _ky
H6- CONHXI Qopt i ond] | yR?ah? %ggm D GH@H substi tzﬁt% 020%?8? a ;'7'|
H7- 000X, Ogpt i onalll yR7aR7b gﬁ(@ﬁ
K8 -COX,q optionally R,,R,NCOO- | R,,COQ- R, CCO- | OH
‘substituted C,
to C; alkenyl
K9 -CONHX,, | optionally R;.R;,,NCOO- | R,,COO- R;,COO- | OH
substituted C,
to C; alkenyi
K10 -CO0X,, | optionally R;,RpNCOO- | R,,CO0- R;.CO0O- | OH
substituted C,
to C, alkynyl
K11 -COX,0 optionaily R;:R,NCOO- | R,,COO- R COO- { OH
substituted C,
to C, alkynyi
K12 -CONHX,, i optionally R;.R,NCOO- | R,,COO- R;.COO- | OH
substituted C,
to C, alkynyl
Example 5

10

15

20

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 CO2 incubator at 37 °C for 5 h for attachment to the bottom of Petri dishes. The
compounds identified in Example 2 were made up fresh in medium at ten times the
final concentration, and then 0.3 mL of this stock solution was added to the 2.7 mL
of medium in the dish. The cells were then incubated with drugs for 72 h at 37 ° C.
At the end of incubation the drug-containing media were decanted, the dishes were
rinsed with 4 mL of Hank's Balance Salt Solution (HBSS), 5 mL of fresh medium was
added, and the dishes were returmned 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.



substituted C2 to C. al kenyl H8-COX, oopti onal | yR7aR7bNOOO- C6H5000- 004
substituted C2 to C. al kenyl H9- CONHXI Qopti onal | yR7gR, bNOOO- CSH5000
substi t ut eq,d/416:8C8 al kenyl 27 JUL1006 WO 01/ 57028 PCT/ USOéé &@3‘492' 5 10
15 H10- COOX, aoptlonaIIyR78R7bN000 C6H5CO0- OHOH substi tut ed kynyl
H11- COXi oopti onal | yR, 9RNOOO- C6HS5COO- OHOH substituted C2 to C aIkynyI

H12- CONHX, Qopti onal | yR78R7bNCOO C6H5000- OHOH substituted C2 to C al kynyl
11- COOXI het er ocycl oR7aR76NCOO- R2, 000- 0

12- COX10het er ocycl oR, , R7TbNCOO- R2, 000- OUH

13- CONHX, Qhet er ocycl eR78R7bNCOO- R28C00- 0CH

14- COOX, qopt i onal | yR78R7bNO00- R2, COO- 0CH substituted C2 to C. al kyl

15- COX1Qopti onal | yR78R7bNGGG—RQ-a-GG@-AB-G4—s-u-bs-t—+—t-—ut—e-d—GQ-—t-o C8 al kyl
16- CONHX, Qopt.onaHyR?aR?pm:mpmadop 00H MNB8TRQuted C4 to Ce al kyl
ID 50 {nm) HCT116
taxol 2.1
docetaxel 0.6
5522 <1
5 6404 <10
5415 <1
5800 <10
5575 <1
5385 <1
10 5844 <10
5373 <10
5895 <1
5588 <1
5393 <1
15 6696 <1
5822 <10
5565 <1
6476 <10
5400 <1
20 5747 <10
- 5535 <1
6399 1<10
5757 <10
5665 >50
25 5454 <10




17- COOX, Qopt i onal | yR, aR7bNCOO- R2e000- 0OH substituted C2 to C. al kenyl JyL 2004
18- COXlaopti onal | yR' RNNCOO- R2BCOO- OCH substituted C2 to C. al kenyl

19- CONHX, aopt i onal | yR7aR7bNO0O- R2a000- OOH substituted C. to C al kenyl
110- 000X, Oopt i onal | yR73R7bNOOO- R2, 000- OCH substituted C2 to C. al kynyl
I1'l-COX100ptional | yR, , R, bNCOO- R2a000- OCH substituted C2 to C. al kynyl
112- CONHX, Qopti onal | yR7BR7bNO0O- R2, 000- OOH substituted C2 to C8 al kynyl
J1- €00X, Ghet erocycl oR7, R7TbNO0O- R2. 000- CHCH

J2- COX, ohet er ocycl oR72R7bNO00- RZ2C00- CHO44WO 01/ 57028 271UL2004

PCTI USOL/ 03592 41 5 10 15 J3- CONHXI Ohet er ocycl oRTTR7bNO0O- R2aCOO- OHOH
J4CO0OX100pt i onal | yR7aR7bNO00O- R2a000- OHOH substituted C2 to C al kyl

J5- COX10o0pt i onal | yR78R76NCOO- R2. 000- OHOH substituted C2 to C8 al kyl

J6- CONHXI Collaimgal | yR7. R7TbNCOO- R2, 000- OHOH substituted C2

1. A taxane having the formula:

5 wherein

R, is acyloxy;
R; is carbamoyloxy;
R, is keto, hydroxy, or acyloxy;
R,, is hydroxy;

10 R4 is hydrido or hydroxy;
X, is substituted or unsubstituted alkyl, alkenyl, alkynyl, or heterocyclo:
X is -COX,q, -COOX,,, or -CONHX,,;
Xyp is hydrocarbyl, substituted hydrocarbyl, or heterocyclo; and
Ac is acetyl.

2. The taxane of claim 1 wherein R, is R,,R;,NCOO- and R,, and R, are
independently hydrogen, hydrocarbyl, substituted hydrocarbyl, or heterocyclo.

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

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

5. The taxane of claim 2 wherein X, is -COX,, wherein X,, is phenyl, or X; is
-COOX,, wherein X, is t-butyl.

6. The taxane of claim 2 wherein R,, is hydrido.



to C. alkyl J7-COOX100ptional | yR7. R7TbNCOO- R28CO0- OHOH substituted ng'; qu Rk
al kenyl J8- COX10opti onal | yR7, R7bNO0O- R28COO- OHOH substituted C2 to

al kenyl JowQQW@ROpt i onal | yR7. R7TbNCOO- R2aCOO- OHOH subst i t upefiySe/4380L.

al kenyl J10-000X10o0pti onal | yR7aR7bNOOO- R, 2. COO- OHOH substituted C2 to C

al kynyl ill-COX10opti onal | yR7. R7TbNCOO- R2, 000- OHOH substituted C2 to C.

al kynyl J12- CONHX10opti onal | yR72R7bN000- R2zaCOO- OHOH substituted C2 to C.

al kynyl K1- COOX10het er ocycl oR73R7bN000- RPRCOO- R9. 000CH

K2- COXt Chet er ocycl oR78R7bN000- R28000- RsaCOO- CH

K3- CONHXI Chet er ocycl oR7. R7TbNCOO- R2. 000- R9. 000- OH

K4- COOX10opt i onal | yR78R7bNCOO- R2. 000- R98COO- OH substituted C2 to C.  al kyl

K5- COX700pt i onal| WR?—}tB%bh@Q@cB?m@@h i$ DLigHI - mryr QQh?nﬁz(B ﬂ%.eﬁ\hkgkyl

700t a1 O S Py DE 3 e sy O s G, Aty o €, €, alkyr

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

9. The taxane of claim 6 wherein X; is -COX,, and X, is phenyl, or X is

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

11. The taxane of claim 10 wherein X; is 2-furyl, 3-furyl, 2-thienyl, 3-thieny,
2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C; alkynyl.

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

13. The taxane of claim 10 wherein X; is -COX,, and X,, is phenyl, or X, is
-CO0OX,, and X,, is t-butyl.

14. The taxane of claim 2 wherein R, is hydrido and R, is keto.

15. The taxane of claim 14 wherein X; is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C; atkenyl, or C, - C; alkynyl.

16. The taxane of claim 14 wherein X; is -COX,, and X, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - C, alkenyl, or C, - C, alkynyl or X; is -COOX,, and X, is
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyl, or C, - C, alkyny!.

17. The taxane of claim 14 wherein X; is -COX,, and X,, is phenyl, or X; is
-COO0X,, and X,; is t-butyl.



K7- COOX10opt i onal | yR7aR7bNCOO- R2, 000- R9. 000- OH substituted C2 to C. alzkanyho,
K8- COX, aopt i onal | yR7aR76NCOO- R2, 000- RgaCOO- OH substituted C2 to C. al kenyl
K9- CONHX, aopt i onal | yR7aR7bNO0O- R2, 000- R9a000- CH substituted C2 to C$

al kenyl KMNOQUEHN280pt i onal | yR7aR7bNCOO R2. 000- R9. 000- OH sulmgi/usoimsseE. to

C. al kynyl K11-COX, oopti onal | yR7aR7bNCOO- R2. 000- R9aCOO- OH substituted C2 to
C. al kynyl K12- CONHX, aopti onal | yR78R7bNC0O0- R2. 000- R9a000- OH substituted C2
to C. alkynyl Exanple 5 In Vitro cytotoxicity neasured by the cell col ony
formati on assay Four hundred cells (HCT#66) were plated in 60 nm Petri

di shes containing 10 2.7 nL of nmedium (nodified McCoy's 5a nmedi um

contai ning 10% etal bovine serumand 100 units/nlL penicillin and 100 g/ nm.
streptomycin). The cells were incubated in a CO2 incubator at 37 C for 5 h
for attachnent to the bottomof Petri dishes. The conpounds identified in

Exanple 2 were d %ﬁ t | f
concentrati on, fz?rilldﬁt']ﬁ Slfnq:_'g nﬁfﬁf{k E’[Féé%r]g%'?iﬁ%}ﬁh%\%% R E%Ilé%t %o the 2.7
m. 15 of nmediumin the dish. The ceIIs were then incubated with drugs for

72 hat 37 C 4N ThESaitb Giclaiff 18BN X s iy STLAI N MeFRCbaNKRLE

decant ed, the dlshes were rinsed
(HBSS), 5 4Yiyls 3pyRdyedrRiridyh L1 <ddaly! snd GhrlkenWhes Caeile alltnil.ned to

the incubator for colony formation. The cell colonies were counted using a
col ony counter Cel | lval was cal cul at ed

ft |ncubat|on for_ 7 days 0 sur
and the val ues ﬁ} ﬂ)@da(‘f“ﬂﬁ qﬁ@%&%mﬁ%@ﬁ(nﬁ '&@ﬁ 6SoBybstituied i05n of
col ony forurgubstifutesr ,E2fuyt; A3y, e2gtiteh Stsem:@rwmg idyP, 73-pykid{104- O
01/57028 PCT/ UIS(a /83%13?@@ " -fflﬁw % Lmd 5 ‘bvh 9
yl, Cg alkenyl, or C, - C; alkynyl or X, is -COOX,, and X,, is
substltuted or unsubstituted C, - C; alkyl, C, - C; alkenyl, or C, - C, alkynyl.

21. The taxane of claim 18 wherein X is -COX10 and X,, is phenyi, or X; is
-COO0OX,, and X,, is t-butyl.

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

23. The taxane of claim 22 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyi, C, - C; alkyl, C, - C; alkenyl, or C, - C; alkynyl.

24, The taxane of claim 22 wherein X; is -COX,, and X, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - C; alkenyl, or C, - C, alkynyl or X is -COOX,, and X,, is
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyl, or C, - C, alkynyl.

25. The taxane of claim 22 wherein X is -COX,, and X, is phenyl, or X; is
-CO0X,, and X,, is t-butyl.

26. The taxane of claim 2 wherein R, is hydrido, R, is keto, and R, is
benzoyloxy.

27. The taxane of claim 26 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C; alkenyl, or C, - C; alkynyl.
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5522<1 6404<10 5415<1 5800<10 5575<1 5385<1 5844<10 5373<10 5895<1 5588<1
5393<1 6698&01/5822<10 5565<1 6476<10 5400<1 5747<10 5535<1 rRIN1036H5757<10
5665>50 5454<10 2 7 JUL 2004 44 Cainms 1. A taxane having the fornmula: R
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28. The taxane of claim 26 wherein X; is ~-COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - C, alkenyl, or C, - C, alkynyl or X; is -COOX,, and X,, is
substituted or unsubstituted C, - C; alkyl, C, - C; alkeny!, or C, - C; alkynyl.

29. The taxane of claim 26 wherein X; is -COX,, and X, is phenyl, or X; is
-CO0X,, and X, is t-butyl.

30. The taxane of claim 1 wherein R, is R;,R;,;NCOO-, one of R;; and Ry, is
hydrogen and the other is hydrocarbyl, substituted hydrocarbyi, or heterocyclo.

31. The taxane of claim 30 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridy!, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - C; alkenyl, or C, - C, alkynyl.

32. The taxane of claim 30 wherein X; is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyt, 4-
pyridyl, C, - C, aII{yI, C, -~ C, alkenyl, or C, - C; alkynyl, or X, is -COOX,, and X,; is
substituted or unsubstituted C, - C, alkyl, C, - C, alkenyl, or C, - C alkynyl.

33. The taxane of claim 30 wherein X, is -COX,, and X,, is phenyl, or X; is
-CO0X,, and X,, is t-butyl, Co

34. The taxane of claim 30 wherein R,, is hydrido.

35. The taxane of claim 34 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyi, C, - C, alkyl, C, - C; alkenyi, or C, - C, alkynyl.

36. The taxane of claim 34 wherein X; is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C; alkynyl or X is -COOX,, and X,, is
substituted or unsubstituted C, - C; alkyl, C, - C4 alkenyl, or C, - C; alkynyl.

37. The taxane of claim 34 wherein X; is -COX,, and X,; is phenyl, or X; is
~CO0X,, and X, is t-butyl.

38. The taxane of claim 30 wherein R, is benzoyloxy.



ket o, hydroxy, or acyloxy; R' is hydroxy; 10 R14 is hydrido or hydroxy;

i s substituted orunsubstituted al kyl, al kenyl, al kynyl, or heterocycl o;

is -COX,, WOeEDDR28 , or -CONHX,,; X10 is hydrocarbyl, subst iPOIVES#1/403592

hydr ocar byl , or heterocyclo; and Ac is acetyl. 2. The taxane of claim!l
wherein R7 is R7T8RMNO00- and R78 and R b are independently hydrogen,
hydrocar byl , substituted hydrocarbyl, or heterocyclo. 3. The taxane of
claim?2 wherein X3 is 2-furyl, 3-furyl, 48-thienyl, 3-thienyl, 2- pyridyl,
3-pyridyl, 4-pyridyl, Cl- C8 alkyl, C2 - C alkenyl, or C2 - C8 al kynyl. 4.
The taxane of claim2 wherein X5 is -COX" and X, 0 is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyi, 2-pyridyl,
3-pyridyl, 4- pyridyl, C, - C8 alkyl, C - C8 alkenyl, or C2 - C3 al kynyl,

or X5 is.-CQOOKX, .S ' 5 t it .- d , C2.
- C alkenyl, _osib'ggﬁg_%%adzﬁ %fy%ﬁwégwﬁ%gmﬁﬂgn@éﬂg@' ?r@hﬁ«d%'%vm)”g?ﬂﬁ‘ﬁm's

- COX, , wherpynidyk 3rpysdphérgyridyarC ¢ Cj alkyl, GG, alkapyleonCxXt € iatkynyl.but yl . 6.
The taxane of claim2 wherein R&4 is hydrido. 2 7 JUL 2004 WO 01/57028

PCT/ US01/ 03592 45_7. The taxane of claim6 wherein X3 is 2-furyl, 3-furyl,
2-thi enyl, 3-tHCGnyhe taxapgaf glaim 38 wharaipl X; is- 50 Xeyand &, is substtutgd or 2 -

_08002{ Fegxgmﬁgb_sﬁ%ted GhedykYAYhryl, B-f)E 3-iang, @f-trﬁérﬂ'{!mgg)}myf,le@ﬁgf@)dir 3‘[ |

' sufpstjtuted Qf . unstbstjtufe hen . ,
2-t hi enyl ,pyﬁ'ﬂb"wi ﬁy& ahwb’ﬁzi-o@* alkgDyly OF I~ ﬁlkﬁpﬁi% e.,'scdﬁéa Mo, 'S C2 -
C. al kenylsubetitf€d or Usabstitordd O] - &, allkl,-CAA%; aeay{HP 4,5 CsalRghylt ut ed or
unsubstituted C, - C alkyl, CZ{ c ak?kenyl, or C¥ - C? almynﬂy 9. The
taxane of claim6 wherein X5 is -COX" and X' is phenyl, or X is -COOX,
and "X, , is t-builyl Thé@axareot camn &8okhelein X, & VBOKej andRX, | is phemyh\dr 0% \is

‘COOX1D and X10 iS t-bUtYl.

Rl4 HOR2 = 0 QAc 5 wherein R2 is acyloxy; R is carbarnoyloxy; RS iy JU,)ZIQM
X

42. The taxane of claim 30 wherein R,, is hydrido and R, is keto.

43, The taxane of claim 42 wherein X; is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C, - Cy alkyl, C, - C, alkenyl, or C, - C; alkynyl.

44, The taxane of claim 42 wherein X, is -COX,, and X,; is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - C4 alkenyl, or C, - G, alkynyl or X is -COOX,, and X,, is
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyl, or C, - C; alkynyl.

45. The taxane of claim 42 wherein X; is -COX,, and X,, is phenyl, or X; is
-COO0X,, and X,, is t-butyl.

46. The taxane of claim 30 wherein R, is benzoyloxy and Ry is keto.

47. The taxane of claim 46 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C; alkenyl, or C, - C, alkyny!.

48. The taxane of claim 46 wherein X; is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyi, C, - C, alkyl, C, - Cg alkenyl, or C, - C, alkynyl or X is -COOX,;, and X, is
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyl, or C, - C, alkynyl.



11. The taxane of claim 10 wherein X is 2-furyl, 3-furyl, 2-thi enyI 27 JUL 2004
3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C - C alkyl, C

al kenyl al kynyl. 12. The taxane of claim 10 wh - COX"
and X" |sq§8§§tq?0t2§t ed or unsubstituted phenyl, 2-furyl, %@H?ﬁnkﬁ

2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyridyl, C - C8 al kyl, C2 -
C8 al kenyl, or C2 - C. al kynyl or X5 is COO( and X, 0 is substitut ed or
unsubstituted C, - C alkyl, C - C8 al ﬁﬁnyl, or C - C8 alkynyl. 13. The
taxane of claim 10 wherein X5 is -COX" and X10 is phenyl, or X5 is -000X"
and X10 is t-butyl. 14. The taxane of claim2 wherein R 4 is hydrido and R
Is keto. 15. The taxane of claim 14 wherein X is 2-furyl, 3- furyl

2-thienyl, 3-th | d d -
2 eyl 3t UEthe Zaof Bl g8 G R A it e

- COX" and -&OOX nsanlkxhc;lattémhtyir unsubstituted phenyl, 2-furyl, 3-furyl, ;
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyri dyI, C - C. al kyl, C2 -
C. al kenyl or C2 - aI ky]y or X5 is -000X" and X10 is substituted or
unsubstituted &0 Tmt@xa{wp aaim 3Qsvhereinkl, is hydado-andsRaisanzioyloxy, The
taxane of claim 14 wherein X5 is -COX" and X" is phenyl, or X is -COOX"
and X,0 is t-but 2 7 JUL 2046 WD 01/57028 PCTI USQI/ 03592 46 18. The

|
taxane of cl ai rﬁ'é Tihe taxanerof glaimy 50 whereinyXois2-furyt, §'f!ééfi02'tm9nyi'-l'ﬁéhl9@¥hne

of claim 18 y\ﬁ@fles-lbyﬁayi % @yrfd?ﬂ(':’-@ éHtW'O -thﬁ'lkéﬁyl or@U@J EEm{s}nyl
2- pyndyl , 3pyr|dyl ! | Ryl keryl,” or C2 - C
al kynyl . 20. The taxane of cI al m 18 V\/nerel n X5 |s -COX and X" is

substituted or 52 nS‘hbSthkanéQﬂ cieisns0 wtﬁaréwxg is -”i)(DMl;Oydmd X1J i3l sumstituted or

3-thienyl, I

kenyl . reBblida ey | 23S o dind” 2o Carputity, 4+
unsubst i t yyeidyl,.C,-- C, aliyk\C, - C2alkefyl, af K5, alayn@dr-XG8 -G8I0QXyl anX,, ighe
Lot ailed of Ufbfincied évh??mr@ 2 el e G AR,

hydri do and R2 S benzoyl oxy. 23. The taxane of claim22 wherein X3 is
2-furyl, 3-fur | | r

C - >C/I8 al kyl yéC?Z $h%:gé£é}iéeﬁgl angS@ glllereggxgﬁy%%(w%ﬁ igyéhae ElFeB" o)%qcl aim
22 wher ei TCROXg anshfio i§APURY i s substituted or unsubstituted phenyl ,
2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyridyl,

C, - C alkyl, C$, al ken I, X - 000X"
is substitut edsc%r lﬂ%%@f’?t%ﬁga'% 3%2‘”&3"%{{‘%14 @é’d%d%%a éﬁ‘?g‘? angd
al kynyl . benzoytoxy.
) 55. The taxane of claim 54 wherein X, is 2-furyt, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyi, 4-pyridyl, C, - C, alkyl, C, - C alkenyl, or C, - C, alkynyl.

56. The taxane of claim 54 wherein X is -COX,, and X, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - G, alkyl, C, - C, alkenyl, or C, - C4 alkynyl or X; is -COOX,, and X, is
substituted or unsubstituted C, - Cg alkyl, C, - C; alkenyi, or C, - C; alkynyl.

57. The taxane of claim 54 wherein X; is -COX,, and X,, is phenyl, or X; is
-CO0X,, and X, is t-butyl.

58. The taxane of claim 1 wherein R; is R;,R,,NCOO-, one of R;, and Ry, is
hydrogen and the other is substituted or unsubstituted C, - C; alkyl, phenyl, furyl,
thienyl or pyridyl.

59. The taxane of claim 58 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyi, 4-pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C; alkynyl.



25. The taxane of claim 22 wherein X5 is -COX" and X, Qis phenyl, ?(7 JUP?UHI
-COOX,0 and X10 is t-butyl. 26. The taxane of claim2 wherein R14 |s
hydrido, R is keto, and R is benzoyloxy. 27. The taxane of claim 26
wherei n XWO$1237R8ryl, 3-furyl, 2-thienyl, 3-thienyl, 2-pywixy$o1/03592
3-pyridyl, 4-pyridyl, C, - C8 alkyl, C2 - C$ alkenyl, or C2 - C alkynyl.
27 JUL 2004 WO 01/57028 PCT/USQO /03592 47 28. The taxane of claim 26
whefein X5 is -COX,, and X10 is substituted or unsubstituted phenyl,
2-furyl, 3-furyl, 2 thienyl, 3-thienyl, 58 pyridyl, 3-pyridyl, 4- pyridyl,
C - C alkyl, &2 - C alkenyl, or C. - C8 alkynyl or X5 is -COOX1, and X'
IS substituted or unsubstituted C, - C8 alkyl, C2 - C alkenyl, or C. - C
al kynyl . 29. The taxane of claim 26 wherein X5 is -COX" and X" is phenyl,
or X. is -COOX10 and X" is t-butyl. 30. The taxane of claiml wherein R7

I s R7TGR7bNCOO-, R7b gen the her is

hydr ocar byl , s t| ttggzﬂﬁg’&,% ?ﬁ%vh&rg %?Sog@gw argdl mr'ﬁeﬂ{bé}éﬁ-ﬁﬁd&}r

cl ai m 30 wsubstituted iphedyf, 2-juryl, 33-funyy | 2-tifienpl, Shienyd; Rhpmainy,, 3-pRrigyl; i4dy|
3-pyridyl, A d_y y of, C8 ynyl .
32" The” 1 YRR G 04 o, B oAy B - B ARP A G LK RS
unsubst i t iubgtitied @r unsubstityted G, f Gy alkyl, C4 hceauqenyewmzer@g alkgaylyri dyl ,
3-pyridyl, 4- pyridyl, C, - C8 alkyl, C2 - C8 alkenyl, or C2 - C8 al kynyl
or X. is -COOX10 ?;S'H X' ubstituted or_unsubstituted C - aI K 2
- 8 al kenyl, & e taxpng @ FIFIm S8awhetein XaisarfeOdho 2N lgmhmwi Qr 5><s is
- COX" and -Et)ox p&mﬂ)(l o IS @but. is -000X" and X10 is t-butyl. 34. The taxane
of claim30 whefein RI% is hydri do. 35. The taxane of claim 34 wherein X3
is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl,

4-pyridyl, C, -BZBThe takaneCaf claith 58Ivitesrein Rosis®&dride8 al kynyl. is -COX" and
X10 is substltut ed or 36. The taxane of claim 34 wherein X. unsubstituted
phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-

pyr i dyI ClL - @ﬁ.a]l'hgltaxa(ma of cﬂain"aﬁﬂwndremcﬁ( i@2—ﬁ1r§283aﬂ1kylr®-lthlenyl2<3-thhanyl

- COOX,, a ; b S\ t oreu it
al kenyl , rﬁjp@éﬂ, %?’yz';'ﬁ%%ﬁ”%%frh% ?ﬁggnﬁé ¢I @# ﬁyn 94 \R,her“elllwrygzl s - COX"
and X10 is phenyl, or X is -COOX10 and X10 is t-butyl. 38. The taxane of
claim 30 wher eigy RihkSakene 8Y cRi 62 wherein X, is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - C; alkenyl, or C, - C, alkynyl or X, is -COOX,, and X,, is
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C, - C, alkynyl.

65. The taxane of claim 62 wherein X is -COX,, and X, is phenyl, or X; is
-COO0X,, and X,, is t-butyl.

66. The taxane of claim 58 wherein R, is benzoyloxy.

67. The taxane of claim 66 wherein X; is 2-furyl, 3-furyl, 2-thienyi, 3-thienyl,
2-pyridyt, 3-pyridyl, 4-pyridyl, C, - Cy alkyl, C, - C; alkenyl, or C, - G, alkynyl.

68. The taxane of claim 66 wherein X, is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyt, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - C; alkenyl, or C, - C, alkynyl or X; is -COOX,, and X, is
substituted or unsubstituted C, - C, alkyl, C, - C, alkenyl, or C, - C, alkynyl.

68. The taxane of claim 66 wherein X, is -COX,, and X,, is phenyl, or X, is
"COOXHJ and x“_) iS t‘butYi.

70. The taxane of claim 58 wherein R,, is hvdrido and R, is keto.



2 7 JUL 2004 WD 01/57028 PCT/USO /03592 48 39. The taxane of claim 38 27 Jul 200t
wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,

3-pyridyl wdopsmeslyl, C, - Ca alkyl, C2 - C8 al kenyl, or Calcrigse1ebdeynyl .
40. The taxane of claim 38 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, C - C8 alkyl, C2 - C8 alkenyl, or C2 - C8 al kynyl
or X. is -COOX10 and X10 is substitute&ior unsubstituted C, - C alkyl, C2
- C8 alkenyl, or C2 - C8 alkynyl. 41. The taxane of claim 38 wherein X5 is
-COX10 and X18 is phenyl, or X5 is -COOX14 and X10 is t-butyl. 42. The
taxane of claim30 wherein R14 is hydrido and RO is keto. 43. The taxane of
claimd42 wherein X is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,

3- i dyl, 4- i dyl, . Cl- |.k -, al I - K :
44I.Oyrl'lheyt ax an?%ﬂ* dﬁl‘%ﬁﬁaﬁ@%'dlﬁo )ngzqrgln_g&(ﬁéﬁﬁﬁld 35@5’ 1 %’t@ﬁfﬁt 3ftEt/e2|él or
unsubst i t @-pgridhhedrplyrid; Aepyidyl, &.fCyalkyR Q,ki@patkenyd; ohCerd, alRymyr i dyl ,
3-pyridyl, 4- pyridyl, C1 - C alkyl, C - C8 alkenyl, or C2 - C alkynyl

or X5 is.-CO0X10 and X10 is substituted or unsubstituted Cl- C alkyl, C2
- C. al kenyl, of2.CThe taxané lof cldim 20 whEreint Xx isn€ QX cdnd X4 substibited X6 i s

- COX, , , o 4 %, ?dﬁ@g&’ v ’ h
t axane o? nc %ﬁ%‘@gem%% %Euriflé %@"nqgﬁy “OXY. e{ﬁ R sl’I Eeéy(;mhﬁ p¥ﬂ§y’t gx:ne
of cl ai m 4mighkCai-rCaxalkyk G-ty glkeny, PEGyi- Coalkymd By Xs i8-CRAWNyIand Xy, is

2-pyri dyl substiiftéd Br unatitititdd ¢, £&; afi§, )V, afkényl, or G3l-ke atkynyar C2 - C.
al kynyl . Eg TSThe taxgﬂe of claim 463\?hﬁ§’rei X%ai snyéog(ld’ and X{%ﬂi S

substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl,

3-thienyl, 2-pyr3 dYhe t@xang ofolhim 70 wivéreity X, is<ICOX(; ad Ky is ghenyl, GF X; is

al kenyl , Ob@g - C8 il kgn;sl @2 X. is -000X10 and X10 is 'substituted. or

unsubstit L8N Xy RYPUY _ ¢ alkenyl, or 2 - C8 al kynyl. 27JUL2004

WO 01/57028 PCTI USO 103592 49 49. The taxane of claim 46 wherein X5 is

- COX10 and X10 4 | 4O o - ' - 0. The

t axane of cl ai nt ﬁﬁﬁi%@a}nﬁ gl%amgﬁﬂ%?ﬁ %ﬁ?%’%@né%@%%ke 1. The

taxane of claimb50 wherein X. is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,

2-pyridyl, 3-py4d 7 | i 3 1D | Bhyt, 8lthfenyt, C
173 e i st Ef ety 2. gl Keguty, i

al kynyl . 52. The taxane o o n O0Tis
S ubZt ?/t ut extpyridyl, 3-pyndyl, 4-pyridyl, C, - C; alkyl, C, - C, alf(enyl, or %2 - Cg alkynyl.

76. The taxane of claim 74 wherein X; is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - C, alkenyl, or C, - C, alkynyl or X5 is -COOX,, and X, is
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C, - C; alkynyl.

77. The taxane of claim 74 wherein X; is -COX,, and X,q is phenyl, or X; is
-COOX,, and X,, is t-butyl.

78. The taxane of claim 58 wherein R,, is hydrido and R, is benzoyloxy.

79. The taxane of claim 78 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-thieny,
2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C; alkenyl, or C, - C, alkynyl.

80. The taxane of claim 78 wherein X, is -COX,, and X,; is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - C, alkenyl, or C, - C, alkynyl or X; is -COOX,, and X,, is
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C, - C; alkynyl.



unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridy}7 ju 2004
3-pyridyl, 4- pyridyl, C, - C alkyl, C - C alkenyl, or C - C

or X. is -COOX10 and X10 is substituted or unsubstituted C, - C alkyl, C2
- C. al ke osm2g2 - C. al kynyl. 53. The taxane of clai m »@Tydmeieisaz X. i s
-COX,,, and X10 is phenyl, or X5 is -COOX10 and X10 is t-butyl. 54. The
taxane of claim30 wherein R14 is hydrido, R is keto, and R is

benzoyl oxy. 55. The taxane of claim54 wherein X is 2-furyl, 3-furyl,
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyrgg@yl, 4-pyridyl, Cl- C8 alkyl, C2 -
C. alkenyl, or C. - C alkynyl. 56. The taxane of claim54 wherein X5 is
-COXi, and X10 is substituted or wunsubstituted phenyl, 2-furyl, 3-furyl,
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyridyl, Cl- C alkyl, C -

C8 al kenyl, or g32 Th@aﬁd@@ﬂéfa% 785~hére1m0?§5@©xd afd X Sis kp?iéhyt igr.q¢ or
I 572 The

unsubstitu enyF - C8Mal Kyny
t axane of bﬁ%’ﬁnﬁﬁ@r'ﬁﬁuﬁ is and XlO is phenyl, or X5 is
-COOX10 and X10 is t-butyl. 58. The taxane of claiml wherein R7 is

R7aR7bNCOO-, o 0 R7.2 and,t he ot her. is sub ut ed
or unsubstitut tl'he ‘é"a'agﬂ?ﬁ?a' éﬁﬁﬁl %14 SMBEH% E@r' ﬁf‘hﬁﬂ h‘[aés The
t axane of helnzoydnxﬁ wherein X. is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, Cl- C. al kyl, C2 - C8 al kenyl, or C - C

al kynyl . 2 7 JUL2004 WD 01/ 57028 PCT/ USO /03592 50 60. The taxane of claim
58 wherei n X5 i83. - Twxiaxamedhlaim 82 sheseint Xy is@-furyl, Grfunths2-thiemdd3bhienyi, ,

R AR T e LR S

X,, |s substituted or unsubstltuted C, - C8 alkyl, C - 08 al kenyl, or C2
- @B alkynyl. @4 The téﬁé‘ﬁé‘%f%fa:ﬁﬂﬁzw@ M%‘Jﬂ:@(ﬁ Ignd s sdﬁ@ﬂtu&db?

t axafe o [[aim58

ﬁhhgpgl n %&wsvésiﬁwﬁ @grenxg wl té&éﬁfbbé;‘w ieny,; ﬁq%wew.emwdw 3—9yrzd)rl ﬂy

3| Lulrw E%Ieﬂw ,Cg'ialk?l NG, all?celiiylr bflD, - G; amyn >drtx54spy:ocgix1 ian@ ng
a or e a C
eI o S subSit énﬁu@ats% Pl Bl The | rane of

2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyridyl
C, - C alkyl, e k X, :
IS substitut eaB%?)rTla ta)gﬂrt% @#Iaﬁﬁéz%%e&?(kﬁ )6% é@x 'Eé’k&g'?’f(jo? %29
al kynyl . ~COOX,, and X, is t-butyl.
86. The taxane of claim 82 wherein X, is -COOX,; and X, is t-butyl.

87. The taxane of claim 86 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C; alkynyl.

88. The taxane of claim 86 wherein X, is furyl or thienyl.
89. The taxane of claim 86 wherein X, is 2-furyl.
90. The taxane of claim 86 wherein X, is 2- thienyl.

91. The taxane of claim 86 wherein X, is cycloalkyl.



65. The taxane of claim62 wherein X is -COX" and X' is phenyl., or )} llSZ
-000X" and X" is t-butyl. 66. The taxane of claim58 wherein R2 is 27U 00
benzoyl oxwo®@1:s70kge t axane of claim 66 wherein X3 is 2- furyﬂ.cT §531W3¥42’
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, é5

C. al kenyl or C2 - C al kynyl . 68 The taxane of claim 66 wherein X |s

- COX" and XlO is substituted or unsubstituted phenyl, 2-furyl, 3-furyl,
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyricyg, 4- pyridyl, C - C8 alkyl, C2 -
C. alkenyl, or C2 - C alkynyl or X5 is -000X" and X" is substituted or
unsubstituted C, - C8 alkyl, C - C alkenyl, or C - C alkynyl. 69. The
taxane of claim66 wherein X5 is -COX" and X' is phenyl, or X5 is -COOX,
and X10 is t-butyl. 70. The taxane of claim58 wherein R~ is hydrido and
R, is keto. 27JUL7004 WD 01/57028 PCT/USO /03592 51 71. The taxane of

cl ai m 70 wher ei92-x3 taxane havipg the femyla; 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, C - C alkyl, aI kenyl or C2 - CB al kynyl.
72. The taxane of claim 70 eim X5 is -OCOK"™0 and X" is substituted or
unsubsti tuted phenyl, 2- furxL-\;-iﬁtsjryl 1~6 -thienyl, 2-pyridyl,
3-pyridyl, 4- pyridyl, . 'ﬂ , or C. - C alkynyl
or X5|s-COOXaandX |§* ﬁﬁtltte ituted C, - C8 al kyl, C2

- C8 al kenyl, or C2 - C al kynyl'. 73 Q% . claim70 wherein X is
- COX" and XlO is phenyl, or X5 is a t-butyl. 74. The
taxane of claim58 wherein R is benzoyl o% % keto. 75. The taxane
of claim74 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C, - Cal kyl, C2 - C. alkenyl, or C - C

al kynyl . 76 The is Smelioxl/ai m 74 wherein X is -COX" and X10 is
substituted or _uns Estltgt eg phenyl, 2-furyl, 3-furyl, 2-thienyl,

3-thienyl, 2-pyR 1od|§/F'Y dmXyyri dyl, 4- pyridyl C, - C alkyl, C2 - C

al kenyl, or C2 X, i& sublstted o@hné.hbgtnute@C@Xyl amenﬁlﬁluyﬁg %HW%?F!P&%WTM

unsubstd t ut ed
t axane %f cl ai %57'5 %’éﬁe‘l ﬁ%%fs rCﬁQ, ,ﬁgnd X10 is phenyl, or X is -COOX"
and X' is t-butX),is ﬁﬁdrthEbylastﬂ:iwuﬁédﬁydmndiﬁylv\bﬁheleﬂo@dol s hydrido and R

i s benzoyl oxy rg@ﬁ%&w gﬁgne of claim78 wherein X is 2-furyl, 3-furyl,

2-thi enyl, ridyl, 3-pyridyl, 4-pyridyl, C - C alkyl, C2 -
C8 al kenyl or B2is-behzoy.kyny! . 80. The taxane of claim 78 wherein X5 is
- COX" and X is substituted or

93. The taxane of claim 92 wherein X; is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,

2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, aikyl, C, - C, alkenyl, or C, - C; alkynyl.

94. The taxane of claim 93 wherein X; is -COX,, and X, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - G4 alkenyl, or C, - C, alkynyl, or X, is -COOX,, and X, is
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyl, or C, - C; alkynyl.

95. The taxane of claim 93 wherein X is -COX,, and X,, is phenyl, or X; is
-COOX,, and X,, is t-butyl.

96. The taxane of claim 92 wherein X; is furyl or thienyl.

‘ 97. The taxane of claim 96 wherein X, is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyt, 4-
pyridyl, C, - C; alkyl, C, - C, alkenyl, or C, - C, alkynyl, or X; is -COOX,, and X,, is
substituted or unsubstituted C, - G, alkyl, C, - C; alkenyl, or C, - C; alkynyl.



unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyri€¥ ,
3-pyridyl, 4- pyridy), C, - C8 alkyl, C - C alkenyl, or C2 - C al anﬁzma
or X5 is -COOX10 and X,, is substituted or unsubstituted C, - C alkyl, C2
- C alkemypyysm2eC2 - C. alkynyl. 2 7 J UL 2004 WO 01/ 5702%cR@iNoyesdes 03592
52 81. The taxane of claim78 wherein X5 is -COX,, and X, 0 is phenyl, or X5
Is -CO0X,0 and X,0 is t-butyl. 82. The taxane of claim58 wherein R14 is
hydrido, R is keto, and R2 is benzoyloxy. 83. The taxane of claim 82
wherein X is 2-fury!, 3-furyl, 2-thieng4, 3-thienyl, 2-pyridyl,

3-pyridyl, 4-pyridyl, C - C alkyl, C - C8 alkenyl, or C2 - C8 al kynyl .
84. The taxane of claim82 wherein X5 is -COX10 and X10 is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,

3-pyridyl, 4- pgiiThé tax@ne ofclah bﬁlwh&%mngs ﬂ.tcbxryénd xr is- prreng8 @Ingélyl

or X51is - o and_X, OtIS substituted or° unsubstitut ed al Kyl ,
- C8 al kenyl, andl Xiodg QuMnyl 85. The taxane of claim 82 wherei n X5 |s
-COX,Q and X,0 is phenyl, or X5 is COOXoandX0|st-butyI. 86. The

t axane of clai d. X -butyl. 87. The taxane -
of ¢laim 86 wh e.W%(ga’ieaé‘%gi?‘d?@? 9%%?&5‘% 5"y oaliol 3-1hi enyl .

2-pyridyl, 3-pyridyl, 4-pyridyl, C - C alkyl, C2 - alkenyl or C2 - C
al kynyl . 88. Thant C X r .
T o8 TR0 Nl 5%'%%9“@%@'%%060%%%% (Effuted 87
wher ei n x:emsgbszututed phenyl, szmryrrﬁi—furaka&ﬁu@nylclsaﬁhnﬁ% Rﬁw@yh 3<9yn@y! 4-
cycl oal ky 7 0 3 a xt rmul a:
PCr1 USar | GYERY - G R S B eI O CRallry 3% BRECii e By,
eubot | 1 SUBEULHSK) DT UBSHASIEO Ly Gy AobCreb oPBBHA 67 Cas GERRUICOY,
-000X10, or -CONHX,,; X,, is hydrocarbyl, substituted hydrocarbyl, or

het I t
cLerocyel o, él‘%ﬁ STh Cfaﬁ;ne c‘?f c?alm 99 wherein X, is -COX,, and X,, is phenyl, or X; is
-COOX,, and X,, is t-butyl.

102. The taxane of claim 93 wherein X, is isobutenyl.

103. The taxane of claim 102 wherein X, is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C, alkyl, C, - C; atkenyl, or C, - C, alkynyl, or X; is -COOX,, and X, is
- substituted or unsubstituted C, - C, alkyt, C, - C, alkenyl, or C, - C; alkynyl.

104. The taxane of claim 102 wherein X, is -COX,, and X,, is phenyl, or X;
is -COOX,, and X,, is t-butyl.

105. The taxane of claim 92 wherein R, is R;,R,,NCOO-, one of R,, and R,,
is hydrogen and the other is C, - C; alkyl, phenyl or heterocyclo.

106. The taxane of ciaim 105 wherein X, is 2-furyl, 3-furyi, 2—thi_§nyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - C, alkenyi, or C, - C, alkynyi.

107. The taxane of claim 106 wherein X, is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C; alkynyl, or Xg is -COOX,, and X, is
substituted or unsubstituted C, - C; alkyl, C, - C; alkenyl, or C, - C; alkynyl.

108. The taxane of claim 106 wherein X, is -COX,, and X, is phenyl, or X,
is -COOX,, and X,, is t-butyl.



Bz is benzoyl. 93. The taxane of claim92 wherein X. is 2-furyl, )6
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C8 al kyIZ GHIL-2004
C8 al kenyl woory/sGs- C8 al kynyl. 94. The taxane of claim 93 pREgSh 3Lz | S
-COX,, and X" is substituted or wunsubstituted phenyl, 2-fury!, 3-furyl,
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyridyl, C - C8 alkyl, C -
C8 al kenyl, or C2 - C8 alkynyl, or X5 is -COOX,, and X" is substituted or
unsubstituted C, - C alkyl, C2 - C5 al kgmyl, or C2 - C8 al kynyl. 95. The
taxane of claim93 wherein X5 is -COX" and X" is phenyl, or X5 is -000X"
and X, () is t-butyl. 96. The taxane of claim92 wherein X. is furyl or
thienyi. 97. The taxane of claim96 wherein X. is -COX" and X,, is
substituted or" unsubstituted phenyl 2-furyl, 3-furyl, 2- thienyl

3-thi |, 2- d dyl _ 8 al kyl C

al kelngln?/ or py%&}SLr&'Iekt?%!r‘é °¥Ffajm 1@‘3’&}@@ Xaigifugyl q’fgthle)é/'l)'l)st ituted or

unsubstituted C, - C8 al kyl, C2 - C al kenyl or C2 - C al kyny! 27JUL700!

YO e TR Ry S RS OBkl g

\tlﬁxane m;( Smhsubstlﬁge dheheny gfur)ﬁ Byfomaﬂkhlenyﬂ,@-thléhﬂ mpwrdyl OB;]nyr@ym‘BQ
erein | 0 S

2-furyl P¥'ﬁ‘¥yy'|ca 5 P%iq&lfy)%; a?ﬂﬁlég‘gffn&% S%*&y#‘\ﬂ' §P§<§ 3%1‘56’42 ér’ﬁm&ﬂ

C, - C al tybstitged- orcﬂlalblstlwec_;l Cor Cc;,ZaIkyi(I:zaIOg)aﬂgﬁbnyl,omr&g Cs alk@o@Xx10 and

X10 is substituted or unsubstituted C, - C. alkyl, C2 - C alkenyl, or C2

ohenyl s or X5 i 1. &%%xé%ééagf%fm%'13&”&:%3:%‘iié&oxginé%@(me?%%&g?

pheny or [ [

wher ei n X3isi_ g OGRDUAKRIX,; istbutyiThe taxane of claim 102 wherein X. is -COX10

and "X10 is substifuted or unsubstituted phenyl, 2-furyl, 3-furyl,
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyrldyl C, - C8 aI kyl, C2 -

C. alkenyl, or €f2- Tﬁetakau@brcta@h 1>95WEeréﬁOQXIé)c?¢ldaI}ép substituted: or
unsubst i t ut ed C - C alkyl, C - C alkenyl, 'or C - aI kynyl . 104. The

taxane of claim 102 wherein X5 is -COX10 and X10 is phenyl or X. is
- COOX10 and X10113. (Theuayane ﬂ)OBlalriEHElZ\ﬂheneMH lﬂ%mo%wwﬁ,ﬁesubﬂltutedsor

2yl pheru BBy PHendy's -y, oy ﬁé%iﬁﬁ FHiehlE hPdv, lirididh o
2-furyl, 3per;M| C1 2G; illethyC,, - B, Blkesyl;lor C, - C, alkynyl, or X; is -COOX,, and X, is
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C, - C; alkynyl.

114. The taxane of claim 112 wherein X is -COX,, and X,, is phenyl, or X
is -COOX,, and X,, is t-butyl.

115. The taxane of claim 105 wherein X is isobutenyl.

116. The taxane of claim 115 wherein X; is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyt, 4-
pyridyl, C, - C; alkyt, C, - C, alkenyl, or C, - C, alkynyl, or X; is -COOX,, and X, is
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyl, or C, - C, alkynyl.

117. The taxane of claim 115 wherein X, is -COX,, and X,, is phenyl, or X;
is -COOX,, and X,, is t-butyl.

118. The taxane of claim 92 wherein X, is furyl orthienyl, R; is R;,R,,NCOO-,
one of R,, and R, is hydrogen, the other of R,, and R,, is C, - C; alkyl, phenyl, or
heterocyclo, and X; is -COX,, wherein X,, is phenyl, or X; is -COOX,, wherein X, is
t-butyl.



2-pyridyl, 3-pyridyl, 4-pyridyl, C - C8 alkyl, C2 - C alkenyl, or C. - C
al kynyl . 107. The taxane of claim 106 wherein X5 i s - COX10 and X10 i s2 7 JUL 200
substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyrldyl C, - C8 aIkyI c2 - C8

al kenyl, or C2 - C8 aIkynyI, or X5 is -COOX10 and X70 is substituted or
unsubstituted C1- C. alkyl, C2 - C8 al kenyl, or C2 - C8 al kynyl. 108. The
taxane of claim 106 wherein X5 is -COX10 and X10 is phenyl, or X5 is
-CO0X,,, and X,n is t-butyl. 2 7 Jul 2003 WD 01/57028 PCT/ US01/ 03592 55
109. The taxane of claim 105 wherein X3 is fury] or thienyl. 110. The
taxane of claim 109 wherein X. is -COX" and X" is substituted or
unsubstituted phen 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,

3 pyr| dyl, 4- pyﬂ1éyffhe¢axanecof ciky92 whBrein K@l%utmimlltedcm ﬁ%ubstﬁ&e@'ﬂﬁmw

o 2 o Rens T RASNEDL Sy PRLL L 6, B R I i o e B s
is -CoX , aﬁwﬂmloewl mstrylght dranched or cycBOpropyhrahddX issQOXy wterein 3¢, isThe
t axane of Cbﬁéﬁyllgl'éxé\l\/&e@@ %’eﬁ*yﬁ' ?@{EM& 113. The taxane of claim 112

wherein X. Is - stit@ted of ~ unsubstituted phenyl,
2-furyl, 3fury| 2-thi enyl, 3th|enyl 2-pyridyl, 3-py(dyl, 4- pyrldyl C

- 8 al kyl - 0
- Sﬁbstylt ted 1.@0 mhbqaﬁqeug:é% 92 th ?éu'fﬁ(“Yé sul%ma%d drﬁl(ns%gﬁfute?fw
al kynyl . Ra fonq g Reaand aSehmdmens thexother) ofaRiel 300 Rog is

phenyl , or xﬁbsﬂtetedmmﬁsu@aﬁtuiéd Tpﬁeﬁ vyl B hidterodyklo, atEX AXETSX QwHeré; hrﬁtw

gﬂgr)e('i\' ni é(ssbﬁghﬁt Btjggn%rcoé xangﬂmd ai m 11% wherel’n X6 1's

2-furyl, 3-furyl,
2-thienyl, 3-thi en% 2-pyridyl, 3 pyridyl, 4- pyridyl, C - C aI kyl, C2 -
C8 al kenyl, or C1 1.C8Thekyw;ane oof Xclaine -G2owhersi Xs iis substtitedit ed or

aneubst Ll SR TaA 55% B B ol 2 speRp Hgeri e T

- COOX, , and ¢ther of RyDEhd IRy, lsldethiincsthiX an strai ht:ltﬁaﬁel% uhéwicrp i enduryl
orthienyl, R7 is R7aR7bN0O0OQ- one of R7a and R7b is ydr oge e ot her of

R7a and’ R7b Xels -CORra WHRIRIN Xt BRenYbor sds <6 0Dk Waxain Sio 5 & bUBEX.
wherein X10 is phenyl, or X5 is -000X" wherein X' is t-butyl. 27 Julzoos

122. Thetaxane of claim 92 wherein X, is substituted or unsubstituted thienyl,
R; is R, R, NCOO-, one of R,, and R,, is hydrogen, the other of R,, and R,, is
substituted or unsubstituted phenyl or heterocyclo, and X; is -COX,, wherein X,, is
phenyt, or X, is -COOX,, wherein X, is t-butyl.

123. The taxane of claim 92 wherein X, is substituted or unsubstituted
pyridyl, R; is R,,R,,NCOO-, one of R,, and R, is hydrogen, the other of R,, and R,
is methyl, ethyl, or straight, branched or cyclic propyl, and X; is -COX,, wherein X
is phenyl, or X; is -COOX,, wherein X,, is t-butyl.

124. The taxane of claim 92 wherein X, is substituted or unsubstituted
pyridyl, R; is R;,R;NCOO-, one of R, and Ry, is hydrogen, the other of R,, and R,,
is substituted or unsubstituted phenyl or heterocyclo, and X is -COX,, wherein X,
is phenyl, or X is -COOX,, wherein X, is t-butyi.

125. The taxane of claim 92 wherein X, is isobutenyl, one of R,, and Ry, is
hydrogen, R; is R;,R,NCOO-, the other of R,, and Ry, is methyl, ethyl, or straight,
branched or cyclic propyl, and X; is -COX,, wherein X,, is phenyl, or Xs is -CO0X,,
wherein X,, is t-butyl.



56 119. The taxane of claim92 wherein X3 is substituted or unsubstitygtedyl 200k
furyl, R 1is R7aR7bN000-, one of R a and R7b is hydrogen, the other of R a
and R7b i swonmistogk, ethyl, or straight, branched or cyclic wfrppydiniged X5

s -COX" wherein X,, is phenyl, or X is -COOX,0 wherein X,a is t-butyl.

120. The taxane of claim 92 wherein X is substituted or unsubstituted

furyl, R7 is R7aR7bN0O00-, one of R7a and R7b is hydrogen, the other of R7a
and"R7b is substituted or unsubstitutedgphenyl or heterocyclo, and X5 is
-COX,, wherein X' is phenyl, or X5 is -000X" wherein X10 is t-butyl. 121.
The taxane of claim92 wherein X3 is substituted or wunsubstituted thienyl,

R7 is R7TaR"™MCOO-, one of R7a and R7b is hydrogen, the other of R7a and R7b

T g o sy sty 45 o M 3000, e
t axane of %?aa?ﬁggbviﬁg?yérﬂg% ﬁ'@ g%ét‘?ft ggaeﬁ”@ihlun@u%‘ﬁmf'u? Lt oF skgight, r7
i s R7aRnmN\Ogranched er af/cli7propyt] alﬁatxi' is -COX gediereine,, & prenydf ofMX aisaDO®XY, | S
substitute Lo ?S;Jgﬁti‘}tw ed phenyl or heterocyclo, and X5 is -COX" wherein
X' is phe Qﬁg,e“g 1¢7 T 000X" wherein X,, is V butyl. 123. The taxane of
claim92 wherein X. is substituted or unsubstituted pyridyl, R7 is _
mechyl ethyl . 5 st TAERRengdh LRirl 82°RBRreih S, B Ffurdh oF @M By R 'S
wher ei n X'R7.RsNB@RY I oneof X, iand-Badxhydiegan, thacothersoft Rpuand Ry lemetty,
taxane of &hgl, B Skaihi!GiaRcied of CRURSAIIEY], 08 IBLCERIKBSINI K Selipl AVl RY

I s R7aR7bN , oneof Rra and R? ydrodgen, the Bt a‘and R b
is substituted or unsubstituted phenyl or heterocyclo, and X5 is -COX"

\tNher_ei n ]3< Ii_s mnmheowaxé% |5 clRRXaP whtlsfeﬁah r><3><is]9 ARyl Bﬂtz\g%erM.SR,Tfse
axane o | er ei i s.i soputenyl, one o a an I'S .

hydr ogen, %&v@@é&mm FB?ﬁtarﬂ.dS%th% By@p athﬁﬂhﬂ'?Bﬁlq& "‘}P&d%ul's, sahsiputed,,
strai ght, orursubistitutod pheall or sterydyclea 4 iXSCODX CARHX wWhet-Butyl. X, 0 is
phenyl, or X. is -000X10 wherein X' is t -butyl. 27JUL2004 01/ 57028

PCT/ US01/ 03592 57 126. The taxane of claim92 wherein X is alkyl, R7 is
R7aR76NCOO-, ont2%f Th&taxanedf R&iMi 32 WhereiyXpis ycoatkheR, isR,IAANQQIOROne s

TELTYT S\t o R1i8oger ARG OF R i R, SRBbun 0 bt

phenyl or heterocyclo, X, is -COOX,, and X, is t-butyi.

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

131. The pharmaceutical composition of claim 130 wherein X, is 2-furyl, 3-
furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyi, 4-pyridyl, C, - C; alkyl, C, - C; alkenyl,
or C, - Cg alkynyi. '

132. The pharmaceutical composition of claim 131 wherein X, is -COX,, and
X, is substituted or unsubstifuted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyi, 2-
pyridyl, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - C; alkenwi, or C, - C, alkynyl, or X, is
-COOX,, and X,, is substituted or unsubstituted C, - C, alkyl, C, - C, alkeny!, or C, -

5 C, alkynyl.

133. The pharmaceutical composition of claim 131 wherein X, is -COX,, and
X0 I8 phenyl, or X; is -COOX,, and X,, is t-butyl.

134. The pharmaceutical composition of claim 130 wherein R, is
R7aRxNCOO-, one of R;, and Ry, is hydrogen, the other of R,, and R,, is substituted
or unsubstituted C, - C, alkyl, pheny! or heterocyclo.



127. The taxane of claim 92 wherein X3 is 2-furyl or 2-thienyl, R7 is 27 JUL 2004
R7aR7bN0O00-, one of R7a and R7b is hydrogen, the other of R78 and R7b is
met hyl, ethyl, or straight, branched or cyclic propyl, X5 is -COOX,, and
X10 is t-butyl. 128. The taxane of claim92 wherein X. is 2-furyl or
2-thienyl, R7 is R7aR7bNCOO-, one of R7a and R7b is hydrogen, the other of
R78 and R7b is substituted or unsubstituted phenyl or heterocyclo, X5 is
-000X" and X, Qis t-butyl. 129. The taxane of claim92 wherein X3 is
cycloal kyl, R7 is R7aR7bN000 , one of RAB and R7b is hydrogen, the other
of R7s and R7b is substituted or unsubstituted phenyl or heterocyclo, X5
Is -COOX,a and X,0 is t-butyl. 130. A pharnaceutical conposition conprising
the taxane of claiml and at |east one pharmaceutically acceptable
carrier. 131. The pharmaceutical conposition of claim 130 wherein X3 is

2-furyl, 3- fury[ 138: tWeqrhdmaBeutlﬁaEcofhposﬁhqwmﬁclaim 134 wheralty X is2-furyl] 8y 1,

G o racery Yk e%z | 2oy S P, Bl HaM o, 1€LaUTe, - ¢, alkonyl,

substi t ut ed 0‘?" kymv ted phenyl 2-furyl, 3 fury(, 2-thienyl,
3-thienyi, 2- pyridyl, 3-pyridyl, 4-pyridyl, C - C8 alkyl, C2 - C8

nsubet ] tut ed G qaéa%ﬁﬁ‘%m%e‘fﬁ%@“?ﬂ?%ﬂ'%d%ﬂ’&f‘*g‘”&%@”%% PEsasl
Tﬂe plhar rraceu&ud%lsuemg; Wubﬁt@gl ﬁhﬂ._ %ﬂwbﬁﬁ 2-thienyhx ?le 240 is
phenyl , or XSpyrity: QOS)RidyRucbylic, €, - CRUEIRA, C,L T, alR8IR T itk
hyarogen. -t ne SR B 3 B St ?‘éﬂ‘g@ﬁt 5 oo G &gﬁ"&a""@@gx&?b g

al kyl, phefyl Coalkyader ocyclo. 2 7 JUL 1004 58 135 The phar naceuti cal
conposition of claim 134 V\,herel n X is 2-furyl, 3- fury], 2-thienyl,

3-thienyl, 2- pyr| p alk nyl ,
or C2 - C alkynyl. 13%' &%@%&%&Pﬁ%ﬁ'&&q?s#ﬁmgﬁ F%%fﬁsa"‘?
wherein X. i sXnp@Ephenyhor X¢is 1GOOXqeand X dsit-butylinsubst i t ut ed phenyl ,

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

C, - C8 alkyl, kenyl " C._.al kynyl. XG Q8 d

X,0 is sﬁbs%ll t ut ed13(§CBEﬁ @Egﬁ??ﬂ?‘@ﬁaqz mp@ét'%& %6&“"&351 ‘%@W&?&%“V&Pﬁ& -

5 C. al kynyl . thietyl, RylieRpRaNGQROu cneif RsopnsbBjytis bydrogenitbé othes bf RhandiRy, X6

is -COX,, andig - CsalACHenyl Bf hetrdcycio) 8RK X368 CCEX,J and X3, M biényl, or X, is
-COO0X,, and X, is t-butyl,

138. The phammaceutical composition of claim 131 wherein X, Is cycloalkyl,
R, is R;,,R,NCOO-, one of R,, and R, is hydrogen, the other of R,, and R, is C, -
Cs alkyl, phenyl or heterocyclo, and X; is -COX,, wherein X,, is phenyl, or X; is

- -CO0X,, wherein X,, is t-butyl.

140. The pharmaceutical composition of claim 131 wherein X, is substituted
or unsubstituted pyridyl, R, is R,,R,NCOO-, one of R,, and R;, is hydrogen, the
other of R,, and R,, is C, - C; alkyl, phenyl or heteracyclo, and X is ~<COX,, wherein
X,o is phenyl, or X; is -COOX,, wherein X,, is t-butyl.

141. The pharmaceutical composition of claim 131 wherein X, is isobutenyl,
R, is R;,Rx,NCOO-, one of R,, and Ry, is hydrogen, the other of R,, and Ry, is C, -
C, alkyl, phenyl or heterocyclo, and X; is -COX,, wherein X,, is phenyl, or X; is
'Coox1°-

142. The pharmaceutical composition of claim 131 wherein X, is alkyl, R, is
R;.R»,NCOO-, one of R,, and R,, Is hydrogen, the other of R, and Ry, is C, - C,



138. The pharnaceutical conposition of claim 131 wherein X9 is furyl @7 JyL 208t
thienyl, R7 is R7. RThNCOO-, one of R7: and R7e is hydrogen, the other of

R7a and RAvo1s7438 - C. al kyl, phenyl or heterocyclo, and Xpci/@sgifdae, and
X' is phenyl, or X5 is -000X" and X,0 is t-butyl. 139. The pharnaceuti cal
conposition of claim 131 wherein X3 Is cycloalkyl, R Is R7aRr NCOO-, one
of R7a and R Is hydrogen, the other of R and R Is C, - C8 al kyl, phenyl
or heterocyclo, and X5 is -COX" whereingd is phenyl, or X5 is -000X"

wherein X,, Is t -butyl. 140. The pharnmaceutical conposition of claim 131
wherein X, is substituted or unsubstituted pyridyl, R |s R77RANO00O-, one
of R7i and R7b is hydrogen, the other of R7a and R7e is C, - C8 al kyl,

h I -
PUE o e coramme o ans K G bpIBIUN DO,

clai m 131 obutenyl, R7 is R78R7bNO0O0 , one of R7a and R76
I s hydrogen, the ot her of R7a and R76 Is C, - C8 al kyl, phenyl or

het er ocycl o, 5,1 henyl , ,or. X5 | s - , 0., 142
The phar maceutl'g‘!a A&%&%HWPSE@SH& ﬁ%ﬂﬁ@ftp%ax??eé’lf%ﬁ'maéﬁqué
R7MR76NCOJeasbone phafaceuwtitalynaceeptatteogamiert he ot her of R7a and R b Is C,
- CB 2 7 JUL 2004 WO 01/57028 PCT/ US01/ 03592 59 al kyl, phenyl or

heterocycl o, and X5 is -COX10 wherein X10 is phenyl, orX5 is -COOX10
wherein X10 is 1%uﬁﬂhamgeumanammﬁm|mmmmﬂmtaxane@boﬁarmgﬁr@date

taxane of |ghaf Gﬁ@ﬁhﬁﬁﬁaé‘éuttdaﬁ %hc@ﬂ%b@éé%?em ically acceptable carrier.

144. A phar maceut conpaosi |on conprising the taxane of claim 96 and at
| east one phar nift2ufh @NPYsitier &rierm| administration eamprigingshpdaxaneef elgim dr al

admi ni st r aahdat @@%pbhélpﬁ@nhb@e&mpeac%bgﬁdb@é Bakierand at |east one
pharmaceutically acceptable carrier The conposition of claim 145

wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3- thienyl, 2- pyrldyl
3-pyridyl, 4- py1461yﬂ'he@ompc@llca1 &hdiainC245 whSrein §l2rfuwl @thﬁ’éﬂwmd
AL,

147. The c r X
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3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyridyl, C - C alkyl, C

al kenyl, or C2

unsubsti tut ed C14-’C .B%E%‘%FSK@E °¥§|é§ﬁ 1ﬁm‘%r&n&*q&z&o%ai#%ﬂﬁé%hgﬁg%@dﬁe '

conposi t i o?f Wisu %tuted@amfbr%fuwb@-ﬁusyl ienykddthianyli 2-pyridyly 13-pyridyl, 4-
pyridyl, C, - C, alkyl, C, - C; alkenyl, or C, - C, alkynyt, or X; is -COOX,, and X,, is
substituted or unsubstituted C, - C, alkyt, C, - C, alkenyl, or C, - C, alkynyl.

148. The composition of claim 146 wherein X, is -COX10 and X,, is phenyl,
or X; is -COOX,, and X,, is t-buiyl.

149. The composition of claim 145 wherein R; is R,,R,,NCOO-, one of R,,
and R, is hydrogen, the other of R,, and R,, is substituted or unsubstituted C, - C,
alkyl, phenyl or heterocyclo.

150. The composition of claim 149 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - C, alkenyl, or C, - C; alkynyl.

151. The composition of claim 150 wherein X, is -COX,, and X,, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyt, C, - Cq alkyl, C, - C; alkenyl, or C, - C, alkynyl, or X; is -COOX,, and X, is
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C, - C, alkynyl.

152. The composition of claim 150 wherein X; is -COX,, and X,, is phenyl,
or Xs is -COOX,, and X, is t-butyl.



or X5 is -000X" and X, () is t-butyl. 149. The conposition of claim 145
wherein R7 is R7. RTbNCOO-, one of R7,, and R b is hydrogen, the otheg Jofyi 1004
R7a and R7b is substituted or unsubstituted Cl- C8 al kyl, phenyl or

het erocycl 0. 150. The conposition of cr¥m 149 wherein X3 is 2-furyl,
3-furyl, 2-thienyl, 3- thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C - C8

al kyl, C2 - C$5&I k Angdmpaositiéi? for dral adimjnistraticlbdomptising dhp daxdaneoof obimiS2 m
150" wher ei n is -COX10 and X10 is SUb%ieltUt ed or unsubstituted phenyl,
2-furyl, 3'3dmaﬁ st opephagmaceutically;acegptable gamedy | | 3-pyridyl, 4- pyridyl,

C - C8 alkyl, 2 - C alkenyl, or C - C al kynyI or X. is -COOX10 and
X10 is substitut ed or unsubstitut ed C1- C alkyl, C - C alkenyl, or C2 -
C. al kynyl. 1%34. TAccoropgsition fenoraf adininistratioh edrapesingitbe itaxan@Oaf claimd 9610

i s phenyl X COOX10 X10 i -butyl . 27JUL2004 -60 153. A
Conposi tf’Bﬁina?[ﬁasBPB? pﬁ@ﬁﬁnﬁpg't’ﬁ%qu(ﬂ?c% ¢ CATE ™t he taxane of claim 92 and

at | east one pharmaceutically acceptable carrier. 154. A conposition for
oral adm nistration conprising the taxane of claim96 and at |east one
phar maceut i calb§. atbepuseief satherapeutically affactivecampunt tafea aphamangutigal

Cl i m 1 SoAPRERba oo T kel or, SRRV kA SPAR e herReb AR

prepar at hesethble dmﬂeuc@mm pfepiaratidh 6f & infsdicarment for @ibiting 3omor geowthe  of
claim 155 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-threnyl, 2-pyridyl,

3-pyridyl, 4-pyridyl, Cl1-C8 al kyI C2-C8 al kenyl, or C2-C5 al kynyI 157.

Th f I
ungungl I(:)ut gd%% enyﬁe%ﬁfré‘:}?ﬁéwf%uvrv%@)?hl en II é fﬁwwsé Itlltﬁéhgld SOlrhlez-RyI
3- pyr i dyR-pyfidyl Brpytidyl, 4spyfidyl 2ClDg,aliR; @%Idﬂewlnorcﬁz—camr@d kynyl, or X5

Is -COOX,0 and Xio is substituted or unsubstituted Cl1-C8 al kyl, C2-C8
al kenyl, or C2-C8 al kynyl. 158. The use of claim 156 wherein X5 is -COX, o

and X, 0 is ph I -er. X 5
cl ai m 155 whe?g?n E@ég&R&?ﬁgaﬁmoo- Wﬁglno%glg?:c%w%ﬁg X?osﬂhs%_tihglé%’tﬁﬁ &

ot her of ufSubstitutest7 pheryls xfuryk, u3-émrybr 2tlhl@nyl$t3-tthlﬂeyl C2-p@8dnll. k@-lpyndﬂheh-yl

or hetergc 3 2 I

2-t hi enyPY! |){(g)ﬁ't Ffl'gfof’y?l-l;yiazeﬁg;ﬂlﬂb?ny 05353:) §/I"=1 By IIs %%ﬁ%glk"é C8
al kenyl , sgstitstedralrisubstitutdd 1C,-Chealke G&f-CEIa’ikéhylGﬂ @p@a@ugyr?@ is -COX, 0
and X, () I's substituted or wunsubstituted phenyl, 2-furyl uryl,

2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
158. The use of claim 156 wherein X5 is -COXyo and X49 is phenyl, or Xs is

-CO0OX,0 and X4 is t-butyl.

159. The use of claim 155 wherein Ry is R7aR7,NCOOQ-, one of Ry, and Ry
is hydrogen, the other of Ry, and Ry, is substituted or unsubstituted C4-Cg alkyl,
phenyl or heterocyclo.

160. “The use of claim 159 wherein X; is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C1-Cs alkyl, C2-Cs alkenyl, or C>-Cs alkynyl.

161. The use of claim 160 wherein Xs is -COX4o and X, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C4-Cg alkyl, C>-Cg alkenyl, or C>-Cg alkynyl, or Xs is -COOX4 and Xy is
substituted or unsubstituted C4-Cg alkyl, C>-Cg alkenyl, or C2-Cg alkynyl.



pyridyl, C1-C8 alkyl, C2-C8 al kenyl, or C2-C8 al kynyl, or X5 is -Coog,z'pgnﬂm
X10 is substituted or unsubstituted C -C8 al kyl, C2-C8 al kenyl, or -

al kynyl . 27JUL2001 -61 162. The use of claim 160 wherein X5 is -COX, o0 and
X,0 is phenyl, or X5 is -COOX,0 and X;®-is t-butyl. 163. The use of a
therapeutically effective anmount of a pharmaceutical conposition

conprising the taxane of claim92 and at | east one pharmaceutically

acceptable carrier_for the preparation of a nedicanment for inhibiting funor
growt h. 164. 162 uZhesmseofigiaim el wherrinXeist€@Xwe 28d0Xmis pheayl, or Xs is

bne. phar ReQ R 800 S EBEIaE & carrier for the preparation of & o
medi canment for inhibiting tunor grow h.
163. The use of a therapeutically effective amount of a pharmaceutical
composition comprising the taxane of claim 92 and at least one pharmaceutically
acceptable carrier for the preparation of a medicament for inhibiting tumor growth.

164. The use of a therapeutically effective amount of a pharmaceutical
composition comprising the taxane of claim 96 and at least one pharmaceutically
acceptable carrier for the preparation of a medicament for inhibiting tumor growth.



