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TAXANES AS ANTI TUMOR AGENTS BACKGROUND OF THE | NVENTI ON The pres
invention is directed to novel taxanes which have excepti onal dlsﬂ NOY 2046
antitumygoadapés. S5 The taxane fam |y of terpenes, of whi clpcl?m%jggsl Il
and taxol are nenbers, has been the subject of considerable interest in
both the biological and chemcal 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 fornula: AcO 10 wherein Ac is acetyl. Colin et al.
reported in U S. Patentcaredids £78stimiTED eTAXANRS (2 aNTEImMbR gGENDE Ve an
activity significantly greater than that of taxol. One of these anal ogs,
commonly referred to as docetaxel, has the follow ng structural fornula:
tBUuOCONH Q OH OH nA~-- H HO A cd O 15 Although taxol and docetaxel are
useful chenot herapeutic agents, there are |imtations on their

ef f ecti vengaCKIGROWNDIDFITHE @dVENTIONY against certain types of cancers
and toxicity to jLects when adm ni.ster at various doses Accord Y,
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C(9), C(1l4possmsses Eel;rogdd'engaeqf tumendnhibifisgtactivity. Taxol has a 2'
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:

tBUOCONH O
CsHs

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



Briefly, therefore, the present invention is directed to the taxang A
conposition, per se, to pharmaceutical conpositions conprising theﬂgﬁﬁ\é%@
and a ph¥h#é303ti cal |y acceptable carrier, and to nethods pET/US01/03588

adm nistration. 10 Gther objects and features of this invention will be in
part apparent and ir' part pointed out hereinafter. DETAI LED DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS I n one enbodi nent of the present invention,
the taxanes of the present invention correspond to structure (1): 15 (1)
wherein R2 is acyloxy; R7 is hydroxy; RO is keto, hydroxy, or acyloxy; 20
Rio is carbonate; R 4 is hydrido or hydroxy; X 1is substituted or
unsubstituted al kyl, al kenyl, al kynyl, phenyl or heterocyclo, wherein

al kyl conpri | dtOd ons; X. is -COX,,, -COOX, 0, or

g
-CONHX, fl; 25 X, Oaj | LL Ut d |, . het :
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(RRaC(O O 5 ), refn Rea. s aryl teroaronati Cc. | n another preferred
enbodi nent, R2 }N;E”%%V'é ?'@FOW%%PGQFW,'”WP& I ditestadstostiitsstaxaneed or
unsubst i t ut exrmbesition, petrsd, to pharerkbuties RYipEtions [ thl
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of the pres HPedlly accrrighlE cardrp Al gthegls f\admipdstration| pha or
bet a st eeocher ni Otherahédty anatt features @f thisfieverttion wilbr! gas LpparsHeRECR]
T3 oyl oxy. TS BAREbUP RN I LC) Gy ity be an ester
(RgaC(O) 0-), a carbamate (R9aRObNC(O O ), a carbonate (RgaOC(O O ), or a
DETAILED DESCRIPTION QF THE PREFERRED EMBODIMENTS

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

Rio Rg

B =
X /-\)K..., _'_
3 O+

15 (1)
wherein
R, is acyloxy;
R, is hydroxy;
R, is keto, hydroxy, or acyloxy;
20 R,, is carbonate;
R4 is hydrido or hydroxy;
X, is substituted or unsubstituted alkyl, alkenyl, alkynyl, phenyl or
heterocyclo, wherein alkyl comprises at least two carbon atoms:
X5 is -COX,, -COOX,q, or -CONHX,,;
25 X0 is hydrocarbyl, substituted hydrocarbyl, or heterocyclo;
Ac is acetyl; and
R;, R,, and R,, independently have the alpha or beta stereochemical
configuration.



thi ocarbamate (R9aSC(O) 0-) wherein Rga and R9b are independently hydrogen,
hydrocarbyl, substituted hydrocarbyl or heterocyclo. If RO is an edk®l 2004
(RgaC(0)0-), 15 Rga is substituted or unsubstituted al kyl, substituted or
unsubst i tWOSYSH:HRenyl , substituted or unsubstituted aryl oPCHUISeL03S8% ed or
unsubstituted heteroaromatic. Still nore preferably, Rg is an ester
(RgaC(0)0-), wherein Rga is substituted or unsubstituted phenyl,
substituted or unsubstituted furyl, substituted or unsubstituted thienyl,
or substituted or unsubstituted pyridyl. I3 one embodi ment 20 R is
(R9aC(O O) wherein Rga is nethyl, ethyl, propyl (straight, branched or
cyclic), butyl (straight, branched or cyclic), pentyl, (straight, branched
or cyclic), or hexyl (straight, branched or c I n anot her enbodi nent
R is (RgaC(0) O )In omeeambpdiment, s%slatagtestat(a‘azaéé&)bﬁ@r),. astarbamateed et hyl ,
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branched or Stiflainioed prefebabiy} Rg isdan psEp¢Ry/C(OHO-hiveiherein Ry mnsutestituted or
Shost Lot o0 RPBULERY: oAt U ey P el el
het er ocycl o uraubskgutedlﬂmenykw sabiijtuted/or ungubstituted,pyridyt, 'pooeeembadingent
gﬁgr gﬁezzr(ﬁetF? isd Xcgo ')‘nwor{e%lﬂgg‘ %Fnous ldﬁt 3?! hbr%l I rﬁh’ﬂ%ht BrshHed 85t er
cycllc) butyl (straight, branched or cychc) pentyl (straaght branched or cyclic), or
hexyl (straight, branched or cyclic). In another embodiment R; is {(R;,C(O)O-)
wherein Ry, is substituted methyl, substituted ethyl, substituted propyl (straight,
branched or cyclic), substituted butyl (straight, branched or cyclic), substituted

25 pentyl, (straight, branched or cyclic), or substituted hexyl! (straight, branched or
cyclic) wherein the substituent(s) is/are selected from the group consisting of
heterocyclo, alkoxy, alkenoxy, alkynoxy, aryloxy, hydroxy, protected hydroxy,
keto, acyloxy, nitro, amino, amido, thiol, ketal, acetal, ester and ether moieties,
but not phosphorous containing moieties.

30 In one embodiment, R,; is R,,,O0COO- wherein R, is (i) substituted or
unsubstituted C, to C, alkyl {straight, branched or cyclic), such as methyl, ethyl,
propyl, butyl, pentyl, or hexy!; (i) substituted or unsubstituted C, to C; alkeny!
(straight, branched or cyclic), such as ethenyl, propenyl, butenyl, pentenyl or
hexenyl; (iii) substituted or unsubstituted C, to C, alkyny! (straight or branched)

35 such as ethynyl, propynyi, butynyl, pentynyl, or hexynyl; (iv} substituted or
unsubstituted phenyl; or (v) substituted or unsubstituted heterocyclo such as furyl,



Exenpl ary X3 substituents include substituted or unsubstituted C2 t(ﬂg%v 2004
al kylt),tsubst%}tg%ed or unsijtk)sti]tut ed C2 to C$ al kenyl, substituted or
unsubs |t%‘$ to C. alkynyl, substituted or unsubstitut

Ko,

het er oar o ntaining 5 or 6 ring 15 atons, and substifpg?él&so&fossss
unsubstituted phenyl. Exenplary preferred X3 substituents include
substituted or unsubstituted ethyl, propyl, butyl, cyclopropyl,

cyclobutyl, cyclohexyl, isobutenyl, furyl, ghienyl, and pyridyl. Exenplary
X. substituents include -COX, 0, -COOX10 or -CONHX, p wherein X10 is
substituted or unsubstituted al kyl, al kenyl, phenyl or heteroaromatic. 20
Exenpl ary preferred X5 substituents include -COX o, -COOX,a or -CONHX10

wherein X10 iS. (| ol ' :
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Exemplary X, substituents include -COX,,, -COOX,, or -CONHX,, wherein

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

20 Exempiary preferred X, substituents inciude -COX,,, -COOX,, or -CONHX,,
wherein X,, is (i) substituted or unsubstituted C, to C, alkyl such as substituted or
unsubstituted methyl, ethyl, propy! {straight, branched or cyclic), butyl (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

25 substituted or unsubstituted ethenyl, propenyl (straight, branched or cyclic),
butenyl (straight, branched or cyclic), pentenyl (straight, branched or cyclic) or
hexenyl (straight, branched or cyclic); (iif) substituted or unsubstituted C,to C,
alkynyl such as substituted or unsubstituted ethynyl, propynyl (straight or
branched), butyny! (straight or branched), pentynyl (straight or branched), or

30 hexynyl (straight or branched); (iv) substituted or unsubstituted phenyl, or (v)
substituted or unsubstituted heteroaromatic such as furyl, thienyl, or pyridyl,
wherein the substituent(s) is/are selected from the group consisting of
heterocyclo, alkoxy, alkenoxy, alkynoxy': aryloxy, hydroxy, protected hydroxy,
keto, acyloxy, nitro, amino, amido, thiol, ketal, acetal, ester and ether moieties,

35 but not phosphorous containing moieties.



structure (2), R' may be R 0aOCOO wherein R'a is substituted or
unsubstituted nethyl, ethyl, propyl, butyl, pentyl or hexyl, m)regtg N[W 00
R

preferably substituted or unsubstituted nmethyl, ethyl or pro,elll,
nore prefd alBP3substituted or 15 unsubstituted nmethyl, etIﬂF-T‘},) S8 | |
nore preferably unsubstituted nmethyl or ethyl. Wiile R7a is selected from
anong these, in one enbodinent X3 is selected fromsubstituted or
unsubstituted al kyl, al kenyl, phenyl or hegterocyclo, nore preferably
substituted or unsubstituted al kenyl, phenyl or heterocyclo, still nore
preferably substituted or unsubstituted phenyl or heterocyclo, and still
nore 20 preferably heterocyclo such as furyl, thienyl or pyridyl. Wile R'a
and X3 are selected fromanong these, in o‘pﬁ enbodi nent ﬁ% i s _selected
from-COX" wher dinrene embodiment, ithe taxanesyt heRiegelinyen P&OHﬁ?Pngg‘Py
phenyl . Al tegtﬂ@igéedg:, while R'a and X3 are selected fromanong these, in
one enbodi nent i sel ected from-COX" wherein X' is phenyl, alkyl or
het erocycl o, nore preferably 25 phenyl, or X is -000X" wherein X' is
al kyl, preferably t-butyl. Armng(mq: re preferf® enbodi nents,
therefore, are taxanes corresponﬂ;\ngﬁstru j F)ygﬂch (1) X5 is
-000X" wherein X" is tert-buty. F I "is phenyl, (ii)
X3 is substituted or unsubstiti®ed Eﬂ_izl o &K phenyl or
het erocycl o, nore preferably substi yiis
phenyl, furyl, WO 01/57031 6 0 9 NOV 7004 Hd&® U1/ 83548 thienyl, or
pyridyl, still nore preferably unsubstituted iBéQﬁ%ﬁy —Quryl, thienyl or
pyridyl, and (iit) R O is unsubstituted nethyl, ethyl or propyl, nore
preferably methyl or ethyl. Anong the preferred enbodi nents are taﬁl?es
corresponding to structure 5 1 or 2 wherein R, is R O OCOO wherei‘fif Ric)a
Is nmethyl. | ngﬁ enbodient, X3 is preferably cycloal kyl, isobutenyl, or
het erocycl o, nore _preferably heterocyclo, still nore preferably furyl,
thienyl o8 pyridyRy i@RMdRXYi s preferably benzoyl, al koxycarbonyl, or
het er ocycl ocar bonm%isr@grgoﬁg@f;erably benzoyl, t- butoxycarbonyl or

ti

Lot ve” b2 ke b 5.1 STl A KGR Al ) i
al koxycar bonyherdih diRj opmpridescatibasttivo carbenatems; abl y benzoyl, t-,
?ut)gi(gi;l(r:g?gglr]ylm )Qﬁ?%b%%%@@ﬁﬂ%kbr ?@kaeﬁ)gggﬁla@rR(laLeir 2b|h§dri do. I n anot her
al ternatijge of thi, snbattocany!, sukstituted Bydranayeylo O REI&TOBKHSoy | |
e oK ey SR Sfong Ay Bpalanbenresbonds
but oxycar bongtructre i(2), Fopray be Ry P RO wheneiniR ¢i ﬁ%tﬁH@a PHUATHRSHRyted
alternative methyl, ethyt, propyl, butyl, pentyl or hexyl, more preferably substituted or
unsubstituted methyl, ethyl or propyl, still more preferably substituted or
15 unsubstituted methyl, ethyl, and still more preferably unsubstituted methyl or
ethyl. While R, is selected from among these, in one embodiment X, is selected
from substituted or unsubstituted alky!, alkenyl, pheny! or heterocycio, mare
preferably substituted or unsubstituted alkenyl, phenyl or heterocyclo, still more
preferably substituted or unsubstituted phenyt or heterocyclo, and still more
20 preferably heterocyclo such as furyl, thienyl or pyridyl. While R,,, and X, are
selected from among these, in one embodiment X, is selected from -COX,,
wherein X,, is phenyl, alkyl or heterocyclo, more preferably phenyl. Alternatively,
while R,,, and X; are selected from among these, in one embodiment X is
selected from -COX,, wherein X,, is phenyl, alkyl or heterocyclo, more preferably
25 phenyl, or X, is -COOX,, wherein X, is alkyl, preferably t-butyl. Among the more
| preferred embodiments, therefore, are taxanes corresponding to structure 2 in
which (i) Xs is -COOX,, wherein X, is tert-butyl or X is -COX,, wherein X,, is
phenyl, (i) X; is substituted or unsubstituted cyctoalkyl, alkenyl, phenyl or
heterocyclo, more preferably substituted or unsubstituted isobutenyl, phenyl, furyl,




of this enbodinent, X3 is heterocyclo; X5 is benzoyl, alkoxycarbony109ﬁﬁv2m‘
het er ocycl ocar bon I, nore preferably benzoyl, t- butoxycarbonyl or t

anyl oxycar¥8®F7034ti 11 nore preferably t- but oxycar bonyl : R2 PGT/U8N1A35ES, F~
is keto 20 and R14 is hydroxy. In another alternative of this enbodi nent, X3
I's heterocyclo; X5 is benzoyl, al koxycarbonyl, or heterocycl ocarbonyl, -
nore preferably benzoyi, t- butoxycarbonyl ﬁr t - anyl oxycar bonyl, still nore
preferably t-butoxycarbonyl, R2 '!'Z benzoyl, R, is hydroxy and R ., is
hydroxy. In another alternative of this enbodinment. X3 is heterocyclo; X is
benzoyl , alkoxycar6onyl or 25 heterocycl ocarbonyl, nore preferably

benzoyl , . - anmyl px rbon I bl
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anot her al terpywdwcarﬂf(ut)rﬂ@a isndmsdbstiuteKnathyl, lettyd oo propy, Worepreferably| |

al koxycar bonyl, 9 th ocycl ocarbonyl, nore preferably benzoyl,

t - but oxycar bonﬁ or i‘ onycar bonyl, still nore preferably t 30

but oxycar bony! ; RAmgngé quermdumaesumsam texanes hgrtespynding tastruture

al ternati e of of DiherBlodi 18 08 A RIPRYC i@ methyl Slntiﬁl%zé’ﬁh odiment, X, is
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t - but oxycar besgieraplyicycioalky %?@%‘H‘B@M&/IOF h@ﬂ?‘quYﬁbr @"Qfﬁd?féf%@biy eterocyclo still

t - but oxycar bepyte r@?eﬂabl;blﬁﬂ}l%ne drﬁ)yn V'a%@YXaBCer\?érhélgh In each
of the altern |ves of 2’!63 E’EPEQFHP@” 35 1 he. taxan as structurel
R7and RL. maf 'tq‘f grocYs rmeEg Prefesply fengoybt: R and RL0

may each hav®utdweycalripdvy) o taeedteydarbahyic efilf hﬁﬂéf;iréfﬁ?abli? t%lN@( c&BbdnyI0 In
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confi gur a1t %ﬁ%'n?f\g ﬁg@% ﬁﬁ"%&# a\éggt)gﬂr'ﬁg‘ali%rﬁcg gr‘ﬁ E&UFQY'r on or R7
may have the aﬂielwcartmm«hccirdwateraicycmabeame préfickzblRibenzayl, the al pha

t h |
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wherein Rio, bnegzgylhﬁg is keta #nd R, eisthudridont In aother pitematixelof tbiscermhbddiment,
i sobut enyl , N"i‘é‘)ﬁbteréla'?élé* Xuis%rﬁﬂﬁd'yd IkoXro PoF‘héfé?BE&?‘él rb%rn]yl more

er st | refera

het er ocycl o, { é) (;mlr het nor e

thi enyl  dP pprefeyably hemzey. 5’“}5?’%’1‘:@ WOB&WPXY%ETR@Qy'eQF%WP prgferably t-
het er ocycl ocauRSHcarbdl; eR rsetieefz@byl Rghgmlandtﬁb% ‘WyMﬁéb bepnottiet aifePnative
arryl oxycar bow I n_on i t erocycl o;

X. is benzoPt NigEY ft‘?xeﬁ?évs'fO 8§d$ %&FBﬂnﬁfKOXMB?@%VEf% abl y
benzoyl, t- hetmwalobmh:phybmmreawmfmbl;eb@mw,, t-bmtobcycatmwoef-er ably

L Pt oy Do arbing PG RGe ooty SR Ranl R Whbeon! R, WA
al koxyca2Bongnd Ry, is\bydioxyy ¢n oathrraiiernativeof this embodiment, X, is heterocyclo;
Xs is benzoyl, alkoxycarbonyl, or heterocyclocarbonyi; more preferably benzovl, t-
butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is
benzoyl, R, is hydroxy and R,, is hydroxy. In another alternative of this
embodiment, X, is heterocyclo; X, is benzoyi, alkoxycarbonyl, or
25 heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbonyl or t-
amyloxycarbonyl, still more preferably t-butoxycarbony!; R, is benzoyl, R, is
hydroxy and R,, is hydrido. in another alternative of this embodiment, X, is
heterocyclo; X, is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more
preferably benzoyl, t-butoxycarbony! or t-amyloxycarbonyl, stili more preferably t-
30 butoxycarbonyl; R, is benzoyl, R, is acyloxy and R,, is hydroxy. In another
alternative of this embodiment, X, is heterocyclo; X, is benzoyl, alkoxycarbonyl, or
heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbonyl or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, Ry is
acyloxy and R,, is hydrido. In each of the alternatives of this embodiment when
35 the taxane has structure 1, R, and R,; may each have the beta stereochemical
configuration, R, and R,, may each have the alpha stereochemical configuration,



15 preferably benzoyl, t-butoxycarbonyl or t-anyloxycarbonyl, still nore
preferably t- butoxycarbonyl; R2 is benzoyl, R9 is keto and R14 |§]%N@Niwb
In another alternative of this enbodinment, X3 is heterocyclo; X5 is
benzoyl , widwsgear bonyl, or heterocycl ocarbonyl, nore pref@ecahispi/ssegoyl ,
t - but oxycar bonyl or t- anyl oxycarbonyl, still nore preferably

t - but oxycarbonyl; R2 is benzoyl, RO is keto 20 and R14 is hydroxy. In

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

but oxycarbonyl or t-anyloxycarbonyl, still nmore preferably
t-butoxycarbonyl; R2 is benzoyl, R9 is hydroxy and R14 is hydroxy I n
another alternative of this enbodlnent X3 is heterocyclo; X is benzoyl,
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2004 PCTI USGlr 03580k Sy cbrli V8 Hellioth B8afigHy P aRBRI pieferdty ot ton

while R, has be ¢hem cal

bet a st er eoc butoxysarbeh oF famylovrrarhemy, ﬂibﬂﬁé% Pt"ﬁ&@f"ﬁﬁa“&?é)’%éﬂ@ﬁ'r g‘aﬂs
configurati O'BenébﬂC’Rgri?Rstd 8fd Rf 6fsqﬁ ARioe MRSt dtRat altefrative iRl embodiment,

o bronyT ! Ikaimheterarani fols esiv SIkobarbany. o BESIBRICCALEBLE Lo °°
phenyl, sugbstréferstsly Fﬂé@&mw t-‘tmdsxmrtmrryl or pheyiykycarbohegt, stih cyareqrefarably t-
LS o iR RS e
preferably befty Iembod]utemwy)églsﬂmetgmmld; X10s ae;moxycaammrbonm @ne
oo et b et hord Froterab) BE0RHT. ChuttadiBRet
but oxycar bo n;alm;doxycaihvmyixyttlhrrmaﬁre?ésabiy ﬂ'h@’@q&fbﬂéylaﬁzys benzoyl Ry is keto
t-but oxyGy bopul R R hiydroxy. In another altemative of this embodiment, X, is heterocyclo;
Xs is benzoy[', alkoxycarbonyl, or heterocyclocarbonyl, more preferably benzoyl, t-
butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is
benzoyl, R, is hydroxy and R,, is hydroxy. In another alternative of this
embodiment, X, is heterocyclo; X is benzoyl, aikoxycarbonyl, or
25 heterocyclocarbony!, more preferably benzoyl, t-butoxycarbonyl or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, R, is
hydroxy and R,, is hydrido. In another alternative of this embodiment, X; is
heterocyclo; X; is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more
preferably benzoyl, t-butoxycarbony! or t-amyloxycarbonyl, still more preferably t-
30 butoxycarbonyl; R, is benzoyl, R, is acyloxy and R,, is hydroxy. In another
alternative of this embodiment, X, is heterocyclo; X; is benzoyl, alkoxycarbonyl, or
heterocyciocarbonyi, more preferably benzoyl, t-butoxycarbonyl or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, Ry is
acyloxy and R,, is hydrido. In each of the alternatives of this embodiment when
35 the taxane has structure 1, R, and R,, may each have the beta stereochemical
configuration, R, and R,, may each have the alpha stereochemical configuration,




benzoyl, R9 is keto and R14 is hydrido. In another alternative of 9hh€ 0
enbodi nent, X3 is heterocyclo; X is benzoyl, al koxycarbonyl, VI

het er ocyclacardyesntyl , nore 15 preferably benzoyl , . t-but oxycalp@qmgm,@gsss
t-amyl oxycarbonyl, still nore preferably t- butoxycarbonyl; R is benzoyl,

RO is keto and R14 is hydrido. In another alternative of this enbodi ment,
X3 is heterocyclo; X is benzoyl, al koxycarbonyl, or heterocyclocarbonyl,
nore preferably benzoyl, -t-butoxycarbonyl oB t- arryl oxycarbonyl, still nore
preferably t-butoxycar bonyl R2 is benzoyl, RO is keto 20 and R14 S

hydr oxy. In anot her alternative of this enbodi ment, X3 is heterocyclo; X

I s benzoyl, al koxycarbonyl, or heterocycl ocarbonyl, nore preferably
benzoyl, t- Rjytmaytavedhglalpha stexepthamical bonfigurationlwhitoRe, paethe bblay
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configuration st ereochem cal conf |%urat I on, or

R7
may have t he Xad$s heterorxelonXaichenzeydalkgxrearbenyar hetetosyFincatanyh (pREE
stereochem cy re@éﬁly%@bwm-bﬂ@wa@ﬁo MA\arigarhiiex M ftill b ﬁref@nabln,et-

PR R s o s ot e e o
conpounds hawf tigis @riiBodimeht, Xsiscieterdcyicid; VGt bextzoll, Bloxyearbesds obed nore
prot cti ng ofBUBECYHRESHEY &f’raﬁ&aﬁe%@*s?b#ﬁ%ﬁﬂ Bﬁugﬁﬁgi@éﬂaﬁ%{%?ﬁu%dfxy
X5, O amyloxycarbonyl still more preferably t-butoxycarbonyl; R, is benzoyl, R, is keto
20 and R,, is hydroxy. In another alternative of this embodiment, X, is heterocyclo;
Xs is benzoyl, alkoxycarbonyl, or heterocyclocarbonyi, more preferably benzovl, t-
butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-butoxycarbonyl; R; is
benzoyl, R, is hydroxy and R,, is hydroxy. In another qitemafive of this
embodiment, X, is heterocyclo; X, is benzoyl, alkoxycarbonyl, or
25 heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbony! or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, R, is
hydroxy and R,, is hydrido. In another alternative of this embodiment, X, is
heterocyclo; X, is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more
preferably benzoyl, t-butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-
30 butoxycarbonyl; R, is benzoyl, R, is acyloxy and R,, is hydroxy. In another
alternative of this embodiment, X, is heterocyclo; X, is benzoyl, alkoxycarbonyl, or
heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbony! or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, Ry is
acyloxy and R,, is hydrido. in each of the alternatives of this embodiment when
35 the taxane has structure 1, R, and R,, may each have the beta stereochemical
configuration, R, and R,, may each have the alpha stereochemical configuration,



NX\" //OP2 3 10 (3) wherein P2 is a hydroxy protecting group and X3 and
X$ are as previously defined and the al koxide has the structural Jr ¥y 2406
(4): MO (4) wherein Mis a nmetal or ammonium P7 is a hydroxy protecting
group andwB,w/s7831as 15 previously defined. The al koxi de nayCHEAS818358% ed
from 10- deacetyl baccatin |11l by selective formation of a carbonate of the
C- 10 hydroxyl group and then protection of the G 7 hydroxyl group (as
described nore fully in Holton et al., PCT Patent Application WD 99/09021,
followed by treatnent with a netallic am de? Acylating agents 20 whi ch may
be used for the selective acylation of the C(10) hydroxyl group of a

t axane i ncl ude di net hyl di carbonate, diethyl dicarbonate,

di -t-butyidicarbonate, dibenzyldicarbonate d t he lA\égl W} gﬁﬁ
acyl ation of Ry maydavs th@amwtgfaﬁ@emcﬁb@ guratien xheRe 5!‘@9 2 W
01/57031 P %M?@éérfé?ﬁ%%u één urbfi@nb@&ﬁﬁaWHdveFth@Mé stéreaghafcplat e rate

for many acyla S, di scov red that .the reaction rate

ent
may be i ncr e8P0 9“3%&*15'&. '%g h‘fsl_% épngat%l'q0ﬁ Efical SONfOHFAYAT ¢ ur e.
Preferred Lew s awadane@hbuﬁ@ thiengeradtebidraeila dtrmayibe obtaired by treaémeohof a
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art. Taxaneretaovaiafithe hydeoxynprotesting groupss h@&rlﬁﬁ&ﬂ‘ Iﬂéﬁ thﬁafﬁ"%‘lﬁ‘ﬂoyl oxy

at C(2) 10 for exanple, as described in Holton et al.

U S. Patent %B&.@@@ﬂg%a Kingston et al., U S. Patent No. 6, 002, 023.
Taxanes havi ng acyl oxy or hydroxy substituents at C(9) in place of keto
may be prepared, for exanple as described in Holton et al., U S. Patent
No. 6,011, 056 or Gunawardana et gz, U S,O Patent No. 5, 352,806. Taxanes

havi ng a beta hydroxy substituent a'tNGe-]’rZ) may 15 be prepared from
natural |y occurring 14-hydroxy-|0-depcet|yl baccatin I11.

X3© Y0Py
10 (3)

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

(4)

wherein M is a metal or ammonium, P, is a hydroxy protecting group and R, is as
15 previousiy defined.
The alkoxide may be prepared from 10-deacetylbaccatin Ill by selective
formation of a carbonate of the C-10 hydroxyl group and then protection of the C-
7 hydroxyl group (as described more fully in Holton et al., PCT Patent Application
WO 99/09021, followed by treatment with a metallic amide. Acylating agents
20 which may be used for the selective acylation of the C(10) hydroxyl group of a
taxane include dimethyldicarbonate, diethyldicarbonate, di-t-butyldicarbonate,
dibenzyldicarbonate and the like. While the acylation of the C(10) hydroxy group



Processes for the preparation and resolution of the 1li-lactam stargjgﬁﬂw 2004
material are generally well known. For exanple, the R-lactam my b
prepared wisonsmsribed in Holton, U S. Patent No. 5,430, 160 PaRiust163588
resulting enationeric mxtures of ~ -lactanms nmay be resolved by a
stereosel ective hydrolysis using a 20 |ipase or enzyne as described, for
exanple, in Patel, U S Patent No. 5,879,929 Patel U S. Patent No.
5,567,614 or a liver honpgenate as describd® for exanple, in PCT Patent
Application No. 00/41204. In a preferred enbodinment in which t* 3i-lactam
Is furyl substituted at the C(4) position, the 0-1~ctam can be prepared as
illustrated in the follow ng reaction schene: 09 NOV 2004 WO 01/57031 11
Step A 5 tol géthe taxhbhe willliPoSeep aBahiZdaquate eale for Niary &3ylatisy agebiK@has ep

'(:_ ;D CI/ :)JS?Jlr) / %%g%?di%\‘ﬁergd '%}98 tﬁe(fé}act?onprat'é'%gyB%qﬂch!\ésé'd' t%b‘ﬁwé'lﬁé?ﬁb a1éwh
acid in the reaction mixture. Preferred Lewis acids include zinc chioride, stannic
chloride, cerium trichloride, cuprous chloride, lanthanum trichloride, dysprosium

5 trichloride, and ytterbium trichloride. Zinc chloride or cerium trichloride is
particularly preferred when the acylating agent is a dicarbonate.
Derivatives of 10-deacetylbaccatin lil 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 benzoyioxy at C(2)

10 may be prepared, for example, as described in Holton et al., U.S. Patent No.
5,728,725 or Kiﬁgston et al., U.S. Patent No. 6,002,023. Taxanes having acyloxy
or hydroxy substituents at C(Q) 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

15 be prepared from naturally occurring 14-hydroxy-10-deacetylbaccatin l1l.

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
mixtures of B-lactams may be resolved by a stereoselective hydrolysis using a

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



(.)12 Step 0 A CAN, CH3CN wherein Ac is acetyl, NEt3 is triethylamne

IS ceric amoniumnitrate, and p- TsOH is p-toluenesul fonic acid. ‘ﬁlge’\ﬁ:ye@ﬂ&
l'iver resolution may be carried out, for exanple, by conbining the

enat i omerWe ORST&dt am nmi xture with a beef |iver suspension (BFEYRPEPSSE or
exanpl e, by adding 20 g of frozen beef liver to a 5 blender and then
adding a pH 8 buffer to make a total volune of 1 L). Conpounds of formula
1 of the instant invention are useful for 'qhi biting tunor growth in
manmal s i ncl udi ng humans and are preferablb adm nistered in the formof a
pharmaceutical conposition conprising an effective antitunor anount of a
conpound of the instant invention in conbination with at | east one 10
pharmaceutically or pharmacol ogically acceptable carrier. The carrier, also
known in the art as an excipignt, vedteghe, auxiliary, adjuvant, or diluent,
is any substance whi ch S pharzmaceutlcal ly inert, confers a suitable

consi st ency or@‘? %_hhe posi ttplagne and{g% m n| sh IlheAcO/YC'
t herapeutic effN gHof e |tun-or__06ﬁpo ods

"pharmaceuti cal I'y or pharnacal ogi cally accept abl e” St ep 3C HBCO Beef

Li ver Resol ution WD 01/57031 QGH0 9 NOvV 2004 PCT/ USOl /03588 it does not
produce an adver;e allergic @r other untoward reaction when adm nistgred
to a mammal or hUnan, as appropriate. The pharmaceutical conpositions
contai ning the -antitunor conpounds of the present invention may be

formul ated in any conventional manner. Proper 5 fornulation is dependent
upon the route of Sl ni s«C&j on chosen. Théter®npd&iQ i ons of the i n¥@RLi on
can be fornulated for any ro f adm ni stration so g as the target

tissue is available via that \- i tabl e rout es of \ alni NIt I ag A EH,CN
i nclude, but are fItf" | 9léane| i it ed to, i;ﬁm par eREe '!_e g., | avenous.,'___.
intraarterial, subcutaneous, rect, subcut ﬂng i ntranused) ar,
intraorbital, 10-N¥y acapsul ar i nt r%"ﬁl nal , raperl t al , (e
intrastemal ), topical (nasal, \tPansdermal, i nt raocul aN,.0i nt r avesi cal :

intrathecal, enteral, pulnonary, i@t9al yrrphat ic, intracavits®, vaginal,
transurethral, intradermal, aural,

Step E Step F
Q

o) o
Hh‘,j/ KOH H,t/[/ _pTSOH _ HhLl:/{/
=" "OAc =" "oH )L C )(OMe
Co ! ome (o

() 10 ‘ (+) 11 ()12

wherein Ac is acetyi, NEt, is triethylamine, CAN is ceric ammonium nitrate, and p-
TsOH is p-toluenesulfonic acid. The beef liver resolution may be carried out, for
example, by combining the enatiomeric B-lactam mixture with a beef liver
suspension (prepared, for example, by adding 20 g of frozen beef liverto a
5 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
amount of a compound of the instant invention in combination with at least one

10 pharmaceutically or pharmacologically acceptable carrier. The carrier, also
known in the art as an excipient, vehicle, auxiliary, adjuvant, or diluent, is any
substance which is pharmaceutically inert, confers a suitable consistency or form
to the composition, and does not diminish the therapeutic efficacy of the antitumor
compounds. The carrier is "pharmaceutically or pharmacologically acceptabie” if



I ntramammary, buccal, orthotopic, intratracheal, intralesional, o KOV 2004
per cut aneous, endoscopical, transmucosal, sublingual and intestinap

adm ni st r wa @y8705 Phar naceutical |y acceptabl e carriers for PCIAIS0N03488
conpositions of the present invention are well known to those of ordinary
skill in the art and are selected based upon a nunber of factors: the
particul ar antitunor conpound wused, and its concentration, stability and

i nt ended bi oavailability; the disease, di dérder or condition bei ng treated
with the conposition; the subject, its age, size 20 and general condition;
and the route of admnistration. Suitable carriers are readily determ ned
by one of ordinary skill in the art (see, for exanple, J. G Nairn, in:
Rem ngton' s Pdeesaudprodute goiasivesse, alle@israaratheedniowardoeaption Mdieimg Co
Easton, Pa., - , C whi ch are incorporated
herein by rg@ﬁ@%%eé?aQ%g%’ﬁ@@%yﬁoﬁ@ﬁg%g?ﬁy%gtgi ably fornul ated as
tabl ets, dispersi Bihe phasmaseytic)igampositipas cestaigivgdhpantitumos ComMrasngs of

| i posones, ofpldent FlemtibR Mhay be YERRORILEN N aRYEoPveRondhdRAer. ePiopers,
troches, dr aPees, . oz%gg@e#sﬁ r anﬁ o&her doFaae.f,Oﬁn%_V\hl F'h canﬁe

adni ni st ePed’SPHilaton rlﬂ%é@“& B 188 FpYSE P 8RR AUAR RNASCRr dPCdosage

f 0][ ms usef ul %bwbpgbﬁmsﬁmm invenginhi cam be@ﬂmletédﬂgd any fouee 30 aﬂmigﬁwgtign S0
ref erences: e[.n araceut.i cs,_..Chapt.er, an . nke odes,
i tor o 10769 75 W (AR TSUA S SaiahRE et ShEBRO(SiheS ot ot <
(1981); and Adahistratibm drethode, dut tave Plod timiteelio, oadl, peserderdtde igs, iBtravEddy$.on
(1976). The I £ Q i i : 1.Ni t:d rise
an 35 of f oot OB Bciaisiie. RS sERchBingt®. piEihOLAlprUnRAGRASE

phar naced0i ciuittacapautaspintiospinahriniraperitonieshmrdntrasternal3, tbpicad fraskidosage

forms incl “dﬁ'aﬁggé‘frﬁal %é%bdﬂg‘érg(?lqﬁa i ,ﬁg%ﬁegﬂéhﬁé{.%ﬁgénéﬁxﬁtarChes,

and ot her convenfional substances I.ncluding Tactose ucr ose,

gel atin, car busajyisphatiedniracaiatal, vaginal, transurathral siptnsdegnal. @ral um

phosphate,  gatdrhafintatyDBOGESR, obiRstopiB, Gritt eaciieal, ini@lddiondll perdutaneous,

acacia, corn starch,, port atr_% s‘tjar ch, ]SOdIaLim sqa,c?%érr{ n, ma%n?rshum_ car bonat e,

tragacanth, SNHPEGRRIFFsIranpmyEosal sublingual &5d iteglinal pAMIBISTALAR; e,

croscar mggl ose so¢Hhafmacaltically@m@epsablecirdersioe userid thé eempositions of the

R e

conpounds of séleetqr based upon enturnbenotfamters: the pertitlgr arfiumearcenpand or

o anet o SR8, g1 1 Rcefndhion, SABUYPAARS i ShbtiohiatBnlhy, mbrhsaunous.
disorder or condition being treated with the composition; the subject, its age, size

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

25 The compositions are preferably formulated as tablets, dispersible
powders, pills, capsules, gelcaps, caplets, gels, liposomes, granules, solutions,
suspensions, emulsions, syrups, elixirs, troches, dragees, lozenges, or any other
dosage form which can be administered orally. Techniques and compositions for
making oral dosage forms useful in the present invention are described in the

30 following references: 7 Modern Pharmaceutics, Chapters 9 and 10 (Banker &
Rhodes, Editors, 1979); Lieberman et al., Pharmaceutical Dosage Forms: Tablets
(1981); and Ansel, Introduction to Pharmaceutical Dosage Forms 2nd Edition
(19786).

The compositions of the invention for oral administration comprise an
35 effective antitumor amount of a compound of the invention in a pharmaceutically

acceptable carrier. Suitable carriers for solid dosage forms include sugars,




intraorbital, intracapsular, intraspinal, intraperitoneal, or intrasterna
routes. The conpositions of the invention for parenteral adn1n|strQQWQQZML
conprise an effective antitunor anount of the antitunor conpound in

phar maceuyp@aktasy accept abl e 15 carrier. Dosage forns SU|tabPenMGmnBﬁm
parenteral adm nistration include solutions, suspensions, dispersions,
emul sions or any other dosage form which can be adm nistered parenterally.
Techni ques and conpositions for making parenteral dosage forms are known
inthe art. Suitable carriers used in fornmBating |iquid dosage forns for
oral or 20 parenteral adm nistration include nonaqueous,

phar maceuti cal | y-accept abl e polar solvents such as oils, alcohols, am des,
esters, ethers, ketones, hydrocarbons and m xtures thereof, as well as

vater, salingar®led! bpasthéesdmaentional substaacée irpiudinglddtose| it ralgose,
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PEG hydr oxys I none, pldronic 60, polyoxyethylene
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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 agueous, pharmaceutically acceptable
liquid.
25 Suitable nonaqueous, pharmaceutically-acceptable polar solvents include,
but are not limited to, aicohols (e.g., a-glycerol formal, B-glycerol formal, 1, 3-
butyleneglycol, aliphatic or aromatic alcohols having 2-30 carbon atoms such as
methanol, ethanol, propanol, isopropano!, butanol, t-butanol, hexanal, octanol,
amylene hydrate, benzyl alcohol, glycerin (glycerol), glycol, hexylene glycol,
30 tetrahydrofurfuryl alcohol, tauryl aicohol, cetyl alcohol, or steary! alcohol, fatty acid
esters of fatty alcohols such as polyalkylene glycols (e.g., polypropylene glycol,
polyethylene glycol), sorbitan, sucrose and cholesterol); amides (e.g.,
dimethylacetamide (DMA), benzyl benzoate DMA, dimethylformamide, N-(B-
hydroxyethyl)-iactamide, N, N-dimethylacetamide amides, 2-pyrrolidinone,
35 1-methyl-2-pyrrolidinone, or polyvinylpyrrolidone); esters (e.g., 1-methyl-2-
pyrmolidinone, 2-pyrrolidinone, acetate esters such as monoacetin, diacetin, and
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pol yoxyet hyl ated castor oils (e.qg., Crenophdr(D EL solution or CrenophorO
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product of a nonosaccharide (e.g., pentoses such as ribose, ribul ose,
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polyoxyethyl or ar Vi n ar bon
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C,, fatty acid(s)(e.g., saturated fatty acids such as caprylic ac@, capric acid, lav’
acid, myristic acid, palmitic acid and stearic acid, and unsaturated fatty acids such
as palmitoléic acid, oleic acid, elaidic acid, erucic acid and linoleic acid)), or
25 steroidal esters); alkyl, aryl, or cyclic ethers having 2-30 carbon atoms (e.g.,
diethyl ether, tetrahydrofuran, dimethyl isosorbide, diethylene glycol monoethyl
ether); glycofurol (tetrahydrofurfuryl alcohol polyethylene glycol ether); ketones
having 3-30 carbon atoms (e.g., acetone, methy! ethyl ketone, methyl isobutyl
ketone); aliphatic, cycloaliphatic or aromatic hydrocarbons having 4-30 carbon
30 atoms (e.g., benzene, cyclohexane, dichloromethane, dioxolanes, hexane, n-
decane, n-dodecane, n-hexane, sulfolane, tetramethyienesulfon,
tetramethylenesulfoxide, toluene, dimethylsutfoxide (DMSO), or
tetramethylenesulfoxide); oils of mineral, vegetable, animal, essential or synthetic
origin (e.g., mineral oils such as aliphatic or wax-based hydrocarbons, aromatic
35 hydrocarbons, mixed aliphatic and aromatic based hydrocarbons, and refined
paraffin oil, vegetable oils such as linseed, tung, safflower, soybean, castor,
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20 etal., eds., {Marcel Dekker, Inc., New York, New York, 1880), Remington’s
Pharmaceutical Sciences (A. Gennaro, ed., 19th ed.){Mack Publishing, Easton,
PA, 1995), The United States Pharmacopeia 24, The Nationat Formulary 18,
(National Publishing, Philadelphia, PA, 2000), A.J. Spiegel et al., and Use of
Nonaqueods Solvents in Parenteral Products, JOURNAL OF PHARMACEUTICAL

25 SCIENCES, Vol. 52, No. 10, pp. 917-927 (1963).

Preferred solvents include those known to stabilize the antitumor
compounds, such as oils rich in triglycerides, for exampie, safflower oil, soybean
oil or mixtures thereof, and alkyleneoxy modified fatty acid esters such as
polyoxyl 40 hydrogenated castor oil and polyoxyethylated castor oils (e.g.,

30 Cremophor® EL solution or Cremophor® RH 40 solution). Commercially
available triglycerides include Intralipid® emulsified soybean oil (Kabi-Pharmacia
inc., Stockholm, Sweden), Nutralipid ® emulsion (McGaw, lrvine, California),
Liposyn® Il 20% emulsion {a 20% fat emulsion solution containing 100 mg
safflower oil, 100 rmg soybean oil, 12 mg egg phosphatides, and 25 mg glycerin

35 per ml of solution; Abbott Laboratories, Chicago, lllinois), Liposyn® 2%
emulsion (a 2% fat emulsion solution containing 100 mg safflower oil, 100 mg




I nvention for a variety of purposes well known in the pharnaceuti cal QO NGV 7004
I ndustry. 10 These conponents will for the nost part inpart propertq eg

whi ch en¥R&8/S7&1enti on of the antitunor conpound at the si PETHIS01/03588

adm nistration, protect the stability of the conposition, control the pH,
facilitate processing of the antitunor corrpound I nt o pharmaceuti cal

formul ations, and the |like. Preferably, q\%e t hese conponents is

i ndividual ly present in |l-ess than about 15 i ght % of the 15 total
conposition, nore preferably | ess than about 5 weight % and nost
preferably | ess than about 0.5 weight % of the total conposition. Sone
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st aL clh ?lel ?tompognm ibtcoplaaramddeutical foymulatiorisy lansiethePMr d%;qﬁel rabiyl, each of
met ce se r. io
suga?/s poryﬁ\ﬁ's? gojﬂé@ﬁ%’)% g?@@ég%a?f%gdnggﬁ%ss t{'%?’ ysld"gy‘l é)%'%rgﬂ] LR suc% as
mai ze st &4bchtotaheampesitionhmoré peeferably hesspinam abeutsh m,lghir% eadtm&@tnet hyl
tarch, cro r f I dg 0 9 Nov
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croscar nel | osempeaents. suchassilers aoddyents, Gap iconstitite aipgto 9Q wt% of %'E%ﬂcga[
stearic aci degmpaltion, B89 Al Kiewh ﬁ‘ﬁth@%ﬁﬁ&léﬁ@n éﬁe@m&addlfvéwin‘tﬁidé” ene

160 <FaET U Lot i ¥alon 3 4 b SeEEp e
or titanpgm @estinglap en'mwlfyﬁ'(\‘jg hguntddelag, legithin, podyarbatev80 ADiveeh® 8@ plemhm:lm
bi sulfate, 588| Hgl]ygg)lféth féne seiéztarra e? pr%%%rr]\ﬁj tﬁ/esa(@d temﬁ %hﬁ{)&lo%benzoate)
microbial preservatives (e.g., benzyl alcohol, phenol, m-cresol, chiorobutanaol,
sorbic acid, thimerosal and paraben), agents for adjusting pH or buffering agents
(e.g., acids; bases, sodium acetate, sorbitan monolaurate), agents for adjusting
25 osmolarity (e.g., glycerin), thickeners (e.g., aluminum monostearate, stearic acid,
cetyl alcohol, stearyl alcohol, guar gum, methyl cellulose, hydroxypropylcellulose,
tristearin, cetyl wax esters, polyethylene glycol), colorants, dyes, flow aids,
non-volatile silicones (e.g., cyciomethicone), clays (e.g., bentonites), adhesives,
bulking agents, flavorings, sweeteners, adsorbents, fillers {e.g., sugars such as
30 lactose, sucrose, mannitol, or sorbitol, cellulose, or calcium phosphate), diluents
(e.g., water, saline, electrolyte solutions), binders (e.g., starches such as maize
starch, wheat starch, rice starch, or potato starch, gelatin, gum tragacanth, methyl
cellulose, hydroxypropyl methylcellulose, sodium carboxymethyl celiulose,
polyvinylpyrrolidone, sugars, polymers, acacia), disintegrating agents (e.g.,
35 starches such as maize starch, wheat starch, rice starch, potato starch, or
carboxymethyl starch, cross-linked polyvinyl pyrrolidone, agar, alginic acid or a



In a preferred enbodi ment, a pharnmaceutical conposition of the invention
conprises at |east one nonaqueous, pharnaceutically acceptabl e sol EhK)Aam

an 10 antitunor_ conpound having a solubility in ethanol of bout
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particular theory, it is believed that the ethanol solubility of the
antitunor conpound nmay be directly related to its efficacy. The antitunor
compound can al so be capable of being crystallized froma solution. In

ot her words, a crystalline antitunor conpound, 15 such as conpound 1393,
can be dissolved in a solvent to forma solution and then recrystallized
upon evaporation of the solvent without the formation of any anorphous
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t he phar maceyt. npositions of the invention can be readily determ ned
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by those with ofdi nar skill in treating cancer.. It is understg d .t hat,. t he
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e S A PElelLelind St SO SR8 B, QpalbR A bRy
the desired réatepruits effbasy, Thedamtitbeoricammpound tan aldd be sapapisaekbringo 35
those of skill i L .. 40s L Qi r ki lotppar 'y
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effect tH& desiches ropoum ¥3930can be dissavedin pepivestite desed agution and
therapeutic i | feeSORRAL KithBUL Bk Rirntdtith: of an
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Dosage form administration by these routes may be continuous or
intermittent, depending, for example, upon the patient's physiological condition,
whether the purpose of the administration is therapeutic or prophylactic, and other
factors known to and assessable by a skilled practitioner.

25 Dosage and regimens for the administration of the pharmaceutical
compositions of the invention can be readily determined by those with ordinary
skill in treating cancer. It is understood that the dosage of the antitumor
compounds will be dependent upon the age, sex, health, and weight of the
recipient, kind of concurrent treatment, if any, frequency of treatment, and the

30 nature of the effect desired. For any mode of administration, the actual amount of
antitumor compound delivered, as well as the dosing schedule necessary to
achieve the advantageous effects described herein, will also depend, in part, on
such factors as the bioavailability of the antitumor compound, the disorder being
treated, the desired therapeutic dose, and other factors that will be apparent to

35 those of skill in the art. The dose administered to an animal, particularly a human,
in the context of the present invention should be sufficient to effect the desired
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an antitunor cogp the adntltlrJ]mor Pnpaorur:r"nacc Sg} I!Tlgg* E)gtl&%:tct%)&fgbﬁaég aY&thore
20 preferably from about 40 to about 400 mg/m?* and even more preferably, from
about 60 to a,bof:t 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. It should be noted that the ranges of effective doses provided
herein are rot intended to limit the invention and repres:ent preferred dose
25 ranges. The most preferred dosage will be tailored to the individual subject, as is
understood and determinable by one of ordinary skill in the art without undue
experimentation.
The concentration of the antitumor compound in a liquid pharmaceutical
composition is preferably between about 0.01 mg and about 10 mg per ml of the
30 composition, more preferably between about 0.1 mg and about 7 mg per mi, even
more preferably between about 0.5 mg and about 5 mg per mi, and most
preferably between about 1.5 mg and about 4 mg per mi. Relatively low
concentrations are generally preferred because the antitumor compound is most
solubie in the solution at low concentrations. The concentration of the antitumor
35 compound in a solid pharmaceutical composition for oral administration is
preferably between about 5 weight % and about 50 weight %, based on the total




capabl e of dissolving the conpound (e.g., ethanol or nethylene chloride) to
form a solution. An appropriate volune of a carrier which is a sol 3§ 8oy 2004
such as Crenophor(r) EL solution, is added to the solution while stirring
to form aWOM&PHceutically acceptable solution for oral adMEATE01A388n to
a patient. If 10 desired, such solutions can be fornmulated to contain a

m ni mal anount of, or to be free of, ethanol, which is known in the art to
cause adverse physiol ogical effects when Il nistered at certain
concentrations in oral fornulations. In another enbodi nent, powders or
tablets for oral adm nistration are prepared by dissolving an antitunor
conpound in any pharmaceutically 15 acceptabl e sol vent capable of

di ssol ving the et hanol _or ene c oy Lde).
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sol ution is 40ivesight fgrandmoshprefaratdy between abaut i 8rweight Y%benddiedt 80 t he
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NOV 2004 P utions for par nt er nistration ‘can be

prepar ed 16y arcepiabiggolnant eapahle f disssiyina Ale comparLshie: Geetbanotar | v
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Wi o eCa cevapeinasuesn S esbinbpie ey SEBRARRURT Ro SHdiiondlefrg tan
sol ution whi bg #ided ioWet solfitisrpeopttad g Wichadd Eremophor@ EL solution. The
resulting solution is dried under vacuum to form a glass. The glass is then mixed

20 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 like for oral
administration.

25 Emulsions for parenteral administration can be prepared by dissolving an
antitumor compound in any pharmaceutically acceptable solvent capable of
dissolving the compound (e.g., ethanol or methyiene chloride) to form a solution.
An appropriate volume of a carrier which is an emuilsion, such as Liposyn® Il or
Liposyn® ill emuision, is added to the solution while stirring to form a

30 pharmaceutically acceptable emulsion for parenteral administration to a patient. If
desired, such emulsions can be formulated to contain a minimal amount of, or to
be free of, ethanol or Cremophor® solution, which are known in the art to cause
adverse physiclogical effects when administered at certain concentrations in
parenteral formulations.



acceptabl e solution for parenteral admnistration to a patient. If desired,
such solutions can be fornulated to contain a m nimal anount of, orngquqﬂm
free of, wettiane or Crenophor(r) solution, which are Known PCE/USOL058E 0
cause adverse physiological effects when adm nistered at certain
concentrations in parenteral 10 fornulations. |If desired; the enulsions or
sol utions descri bed above for oral or parenteral admnistration can be
packaged iri 1V bags, vials or other conve%pi onal containers in
concentrated formand diluted with any pharnmaceutically acceptable |iquid,
such as saline, to forman acceptabl e taxane concentration prior to use as
Is 15 known in the art. Definitions The terns "hydrocarbon" and
"hydrocarbyl " as lﬁnildtlm &:rrpaae@teraitﬁir@wmt@ncqﬁmég igpared byl disgolying an
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30 t hi ol 10keferdnsylatiors.al s, esters and ethers. Unless otherw se indicated,
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63588 21 Unl ess otherw se indicat t he al ken
groups descr iSHER ascsaling, ip formaRAcCeR t,ailp iﬂﬁé\“ ?33'(9&%"% %‘Hs[wo

to ei ght qcar kepwa igBeidit.t he principal chain and up to 20 carbon at ons.
They may be straight or branched chain or cyclic and include ethenyl,
propenyl, isopropenyl, butenyl, isobutenyl, hexenyl, 5 and the like. Unless
ot herw se i n@efinitkshs t he al kynyl groups described herein are

The terms "hydrocarbon” and “hydrocarbyl” as used herein describe
organic compounds or radicals consisting exclusively of the elements carbon and
hydrogen. These moieties include alkyl, alkenyl, alkynyl, and aryl moieties.

20 These moieties also include alkyl, alkenyl, alkynyl, and aryl moieties substituted
with other aliphatic or cyclic hydrocarbon groups, such as alkaryl, alkenaryl and
alkynaryl. Unless otherwise indicated, these moieties Qreferably comprise 1 to 20
carbon atoms. ‘

The “substituted hydrocarbyl” moieties described herein are hydrocarby!

25 moieties which are substituted with at least one atom other than carbon, including
moieties in which a carbon chain atom is substituted with a hetero atom such as
nitrogen, oxygen, silicon, phosphorous, boron, sulfur, or a halogen atom. These
substituents include halogen, heterocyclo, alkoxy, alkenoxy, alkynoxy, aryloxy,
hydroxy, protected hydroxy, keto, acyl, acyloxy, nitro, amino, amido, nitro, cyano,

30 thiol, ketals, acetals, esters and ethers.

Unless otherwise indicated, the alkyl groups described herein are
preferably lower alkyl containing from one to eight carbon atoms in the principal
chain and up to 20 carbon atoms. They may be straight or branched chain or
cyclic and include methyl, ethyl, propyl, isopropyl, butyl, hexyl and the like.



preferably | ower al kynyl containing fromtwo to eight carbon atons b@ﬂh?%@h
principal chain and up to 20 carbon atons. They nmay be straight or
branched chain and include ethynyl, propynyl, butynyl, isobutynyl,

hexynyl , andoi3goshi ke. 10 The terns "aryl"™ or "ar" as used hpceisogbsse or
as part of another group denote optionally substituted-hnocyclic aromatic
groups, preferably nonocyclic or bicyclic groups containing from®6 to 12
carbons in the ring porti-on, such as phenyl, biphenyl, naphthyl,
substituted phenyl, substituted bi phenyl or23%ubstituted naphthyl. Phenyl
and substituted phenyl are the nore preferred aryl. 15 The terns "hal ogen”
or "hal 0" as used herein alone or as part of another group refer to

chlorine, bromne, fluorine, and iodine. The terns "heterocyclo" or
"heterocyclic" as Usisshetherwisalindicatad, dlse plvenybgrounsodestribpcobgreie At e
optionally s | : 2xalelel i .
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and/or | I trogen atons the ri'ng, y be bonded to the
remai nder of amn@thedikecul e t hrough a carbon or heteroatom
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denot es monocyclic or bicyclic, aromatic or nonaromatic groups having at least one
20 heteroatom in at least one ring, and preferably 5 or 6 atoms in each ring. The
heterocyclo group preferably has 1 or 2 oxygen atoms, 1 or 2 sulfur atoms, and/or
1 o 4 nitrogen atoms in the ring, and may be bonded to the remainder of the
molecule through a carbon or heteroatom. Exemplary heterocyclo include
heteroaromatics such as furyl, thienyl, pyridyl, oxazolyl, pyrrolyl, indolyl, quinolinyl,
25 orisoquinolinyl and the like. Exempiary substituents include cne or more of the
following groups: hydrocarby!, 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
30 group denote optionally substituted aromatic groups having at least one
heteroatom in at ieast one ring, and preferably 5 or 6 atoms in each ring. The
heteroaromatic group preferably has 1 or 2 oxygen atoms, 1 or 2 suifur atoms,
and/or 1 to 4 nitrogen atoms in the ring, and may be bonded to the remainder of
the molecule through a carbon or heteroatom. Exemplary heteroaromatics
35 include furyl, thieny!, pyridyl, oxazolyl, pyrrolyl, indolyl, quinolinyl, or isoguinolinyl
and the like. Exemplary substituents include one or more of the following groups:



5 the nmoiety fornmed by renoval of the hydroxyl group fromthe groupﬂucl“%?—j
of an organic carboxylic acid, e.g., RC(O-, wherein Ris R, 004

R R2N-, ony&epsi03R is hydrocarbyl, heterosubstituted hydrOﬁ@f y
het erocycl o and R2 is hydrogen, hydrocarbyl or substituted cfbﬁéclaoﬁ fl

The term "acyl oxy," as used herein alone or as part of another group, 10
denotes an acyl group as descri bed above bonded t hrough an oxygen |i nkage
(--0-), e.g., RC(OO0O- wherein Ris as defingd in connection with the term
"acyl." Unl ess otherw se indicated, the al koxycarbonyl oxy noieties
described herein conprise | ower hydrocarbon or substituted hydrocarbon or
substituted hydrocarbon noieties. 15 Unless otherw se indicated, the
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L11"; 35 "ani medrpcatbent modetiesoup” i ncl udes, but is not linmted to,

carbamat egs for exgpplde, ?th%[\glae%n%kbféa ‘?ﬁ@%rﬁ%ﬁg{imﬁsgé%%cnbed herein

tertbutyl carbamate; “pro nmean
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The terms "hydroxy! protecting group” and “hydroxy protecting group” as

20 used herein denote a group capable of protecting a free hydroxy! group
("protected hydroxyl™) which, subsequent to the reaction for which protection is
employed, may be removed without disturbing the remainder. of the molecule.
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

25 Wiley and Sons, 1981, or Fieser & Fieser. Exemplary hydroxyl protecting groups
include methoxymethyl, 1-ethoxyethyl, benzyloxymethyl,
(.beta.-trimethylsilylethoxy)methyl, tetrahydropyranyl,

2,2 2-trichloroethoxycarbonyl, t-butyl{diphenyl)silyl, trialkylsiiyl,
trichloromethoxycarbonyt and 2,2,2-trichloroethoxymethyl.

30 " As used herein, "Ac” means acetyl; “Bz” means benzoyl; “Et” means ethyl;
“Me” means methyl; “Ph” means phenyl; “iPr" means isopropyl; “1Bu” and “t-Bu”
means tert-butyl; “R” means lower alkyl uniess otherwise defined; “py” means
pyridine or pyridyl; “TES™ means triethylsilyl; “TMS” means trimethylsilyl; “LAH"
means lithium aluminum hydride; “10-DAB” means 10-desacetyibaccatin llI";

35 “amine protecting group” inciudes, but is not limited to, carbamates, for example,
2,2,2-trichloroethyicarbamate or tertbutylcarbamate; “protected hydroxy” means



t hi enyl car bonyl ; "2- PyCO' means 2-pyridyl carbonyl; "3-PyCO' neans 3 5
pyridyl carbonyl; "4-PyCO' means 4-pyridylcarbonyl; "CAH CO' neans 09 NOV 2004
but enyl car bonyl ; "t C3H5CO' neans trans-propenyl car bonyI EtOCO eans

et hoxycar M‘}/llf57031| bueCO' neans isobut eny[ carbonyl; "i BuCO" figso

I sobutyl carbonyl; "iBuOCO' neans i sobutoxycar bonyl " PrOCO means

| sopropyl oxycar bonyl ; "nPrOCO'" neans n- propyl oxycar bonyl; "nPrCO' neans n
10 propyl carbonyl; ibue" nmeans |sobutenyl ~THF" means tetrahydrofuran
"DVAP"  neans 4-di met hyl am no pyri di ne; Lla S" neans Lithium

Hexanet hyl Di Si | azani de. The follow ng exanples illustrate the invention.
Exanpl e | HO ., 15 10- Et hoxycar bonyl -1 0- deacetyl baccatin 111. To a m'xture
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washed with $Qekhs Qfdxﬁriﬁt aﬁr@ﬁb BUNEIALS FIUDSN mebasititiahe sol ution and the
ueous layer was extracted with 50 nL of a

organi c | ayer separ ﬁ ag

1:1 mxture &ISEMRAGHY. @'5?@“ d hexane, and the conbined organic extracts
were washed with brhéfollotihg éxempled\idSiRite thedn¥8ntiomcentrated i n vacuo.
The crude solid was purified by flash colum chronat ography on silica gel
usi ng 30% Et OAc/ hexane as eluent to give 1.16 g (94% of

7- di met hyl phenyl sil yl -10- et hoxycar bony| -Bxgmplecttyl baccatin | | | as a

CeCly

15 10-Ethoxycarbonyl-10-deacetyl baccatin lil. To a mixture of 0.941 g (1 73
mmol) of 10-deacetyl baccatin 1il and 0.043g (0.17 mmol) of CeCl, in 40 mL of
THF at 25 °C was added 0.64 mL (4.32 mmol) of diethyl pyrocarbonate. After 3 h
the reaction mixture was diluted with 200 mL of EtOAc, then washed three times
with 50 mL of saturated aqueous NaHCQ, solution and brine. The organic extract

20 was dried over Na,S0, and concentrated in vacuo. The crude solid was purified
by flash column chromatography on silica gel using 40% EtOAc/hexane as eluent
to give 0.960 g (90%) of 10-ethoxycarbonyl-10-deacetyl baccatin Il as a solid.



solid. 1HNWR (400 MHz, CDCI3): d 8.09 (dm J= 7.64 Hz, 2 H, benzoate, a),
7.50 (tt, J=7.54, 1.43 Hz, 1 H benzoate, p), 7.57 (m 2 H phenyl9 N8y 10
7.46 (t, wWOM/FH3I5 Hz, 2 H benzoate, n), 7.37-7.33 (m 3 RCTAKSMPRS8Em p),
6.21 (s, 1 H HIO0), 5.63 (d, J= 7.05 Hz, 1 H H2), 4.87-4.80 (m 2 H H5
and H13), 4.44 (dd, J= 6.84, 10.37 Hz, 1 H H7), 4.27 (d, J= 8.27 Hz, 1 H,
H20a), 4.16 (gm J= 7.00 Hz, 2 H, CH3- CH2-), 4.13 (d, J= 8.27 Hz, 1 H,
H20b), 3.83 (d, J= 7.05 Hz, | H H3), 2.34 dd, J= 6.84, 9.63, 14.66 Hz,
| H Hea), 2.26 (d, J= 7.65 Hz, 2 H, Hl4a,b), 2.25 (s, 3 20 H, Ac4), 2.03
(s, 3 H Ml8), 1.98 (d, J=5.29, 1 H, CL30H), 1.77 (ddd, J= 2.12, 10.37,
14.66 Hz, 1 H, Heéb), 1.73 (s, 1 H Mel9), 1.59 (s, 1 H, ClOH), 1.32 (t, J=
7.00 Hz, 3 H, CH3-CH2-), 1.19 (s, 3 H Me17), 1.07 (s, 3 H Me16), 0.45 (s,
3 H PhMe2Si-), 0.35 (s, 3@, PhMe2Si-). 0 9 NOV 20 WO 01/57031 25 Boc. .
NHOO BOAO CCS" OYEE)&%S 0 CTS" LHMDS Et

7- Di net hyl phenyl silyl-2"{ 0t 6

of 7-di net hyl phenyl sHRyi
5.5 nL of THF at -45 C unges.-4 rogen at nospher cane

(0.681 nmol) of a b5 | M sdQy & LHVDS in THF. Alged ABRG sol ution of
0.317 g (0.818 mml) of - gnzoyl -3-t ri et hy? AcQ yl oxy-4- (2-th
i enyl) azetidin-2-one in 3 nL of THF was added slowy. The m xture was
warnmed to O C and after 3 h 10 nL of saturated aqueous sodi um bi carbonate
solution was added and the m xture was extracted three tines with 50 nL of
et hyl acetate. The conbi ned organic extracts were 10 washed v th brj ne,

dried over NIzBimethiiphepylsilirid-ethoxycarbesyl-tQdeacrty! bgesatiallnako a
purified by GLaRidnceH 4102 § ‘_i.‘B’%ﬁ%l?@f‘?()@ihéﬂdé?ﬁo%ﬂhOlééﬂget?%’accatin llf in 30

0, - i _or
i et hy o1 | yrosof TBEpREr) G Unget aieage) AUosPhereyas BOHSP J8buisRe DGRE M-
taxotere as (£ 090mhbl) dthivfddimetiyidhenyisitanécand 2.48 mL (30.64 mmol) of pyridine.
5 After 90 min the mixture was diluted with 200 mL of a 1:1 mixture of ethyl acetate
and hexane. The mixture was washed with 30 mL of saturated aqueous sodium
bicarbonate solution and the organic layer separated. The aqueous layer was
extracted with 50 mL of a 1:1 mixture of ethyl acetate and hexane, and the
combined organic extracts were washed with brine, dried over Na,SQO,, and
10 concentrated in vacuo. The crude solid was purified by flash column
chromatography on silica gel using 30% EtOAc/hexane as eluent to give 1.16 g
{84%) of 7-dime£hylphenylsilyl-10—ethoxycarbony|-10-deacetyl baccatin Ill as a
solid. THNMR (400 MHz, CDCl3): d 8.09 (dm, J=7.64 Hz, 2 H, benzoate, 0), 7.50
(tt, J=7.54, 1.43 Hz, 1 H, benzoate, p), 7.57 (m, 2 H, phenyl, 0), 7.46 (t, J=7.54
15 Hz, 2 H, benzoate, m), 7.37-7.33 (m, 3 H, phenyl, m,p). 6.21 (s, 1 H, H10), 5.63
(d, J= 7.05 Hz, 1 H, H2), 4.87-4.80 (m, 2 H, H5 and H13), 4.44 (dd, J= 6.84, 10.37
Hz, 1 H, H7), 4.27 (d, J= 8.27 Hz, 1 H, H20a), 4.16 {(qm, J=7.00 Hz, 2 H, CH3-
CHo-), 4.13 (d, J= 8.27 Hz, 1 H, H20b), 3.83 (d, J=7.05 Hz, 1 H, H3), 2.34 (ddd,
J=6.84, 9.63, 14.66 Hz, 1 H, H6a), 2.26 (d, J=7.65 Hz, 2 H, H14a,b), 2.25 (s, 3
20 H, Ac4), 2.03 (s, 3 H, Me18). 1.98 (d, J=5.29, 1 H, C130H), 1.77 (ddd, J=2.12,
10.37, 14.66 Hz, 1 H, H6b), 1.73 (s, 1 H, Me18), 1.59 (s, 1 H, C10H), 1.32 (t, J=
7.00 HZ, 3 H, CH3-CH2-), 1.19 (S.

3 H, Me17), 1.07 (s, 3 H, Me186), 0.45 (s, 3 H, PhMe;Si-), 0.35 (s, 3 H, PhMe;Si-).



oMPS HF C . ~" 0l.. IP OTES S OHH AcO 0 BzQAcO 15

3' - Desphenyl - 3' - (2-thi enyl) 10- et hoxycar bonyl - 10- deacetyl taxotere. DroN &Y 2004
sol ution of 0 527 ¢ (0 464 mol ) of 7-di nethyl phenylsilyl-2'-Otrieth
silyl -3 - W&IBHBHy| - 3' - (2-t hi enyl ) - 90- et hoxycar bonyl - 10- dead&h S“F’Q?&??ere
in 2 m of CH3CN and 2 mL of pyridine at 0 C was added 0.5 nL of a
solution of 30% HF in PCT/US01103588 0 9 NOV 2004 WO 01/57031

PCT/ USO01/ 03588 26 H20O. After 3 h 20 nmL of ettsaturat ed aqueous sodi um

bi carbonate solution was added and the m xture was extracted three timnes
with 50 nmL of ethyl acetate. The conbined organic extracts were washed
with brine, dried over Na2SO4, and concentrated in vacuo. The crude
product was purified by flash colum 5 chromatography on silica gel using
70% Et CAc/ hexane as eluent to give 0.411 g (100% of

3' -desphenyl - 3" - ( 2- |enyl) 10- ethoxycarbonyl 10-deacetyl t@xotere as a
solid. mp. 160-g 5 [a] 25 = - 5804 %BCHZC12) .~ Cal cd. for
C'H55N0, 6S: C, 59 65; H06 26; Found 3 59 3 h:j,H 6034. 0 9 |NOg 2004 WO
01/ 57031 27 PCTI UgEF{ 0 "

3' - Desphenyl - Q' -10-e ycar bonyl £ T0- d Q1 Ace' H NVR
data (500 MHz,

5 Prorcrrrmgnﬁ’att rSnJec?'%g) '
25. 68dH3( 7. 0) 33. o 4Ac2. 38 >95ddHeb(2. 0), Heb(®zB) SN0

6a2. 56dddH7( 6. 6) , H5(dw§) H6b(14.65)

7-Dlmethylphenylsﬂyl-z’-O-trlethylsuyi-S’-desphenyl-3’ (2-thlenyl) -10-
ethoxycarbonyl-10-deacetyl taxotere. To a solution of 0.408 g (0.544 mmol) of
7-dimethylphenylsilyl-10-ethoxycarbonyl-10-deacetyl baccatin 11l in 5.5 mL of THF
at 45 °C under a nitrogen atmosphere was added 0.681 mL (0.681 mmol) of a
5 1M solution of LHMDS in THF. After 1 h, a solution of 0.317 g (0.818 mmol) of

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

10 washed with brine, dried over Na,SO,, and concentrated in vacuo. The crude
product was purified by flash column chromatography on silica gel using 40%
EtOAc/hexane as eluent to give 0.574 g (93%) of 7-dimethylphenylsilyl-2'-O-
triethylsilyl-3'-desphenyl-3'-(2-thienyl)-10-ethoxycarbonyi-10-deacetyl taxotere as
a solid. :

15 3’-Desphenyl-3’-(2-thienyl)-10-ethoxycarbonyi-1 0-deacety! taxotere. To a
solution of 0.527 g (0.464 mmol) of 7-dimethylphenylsilyl-2'-O-triethyisilyl-3"-
desphenyl-3'-(2-thienyl)-10-ethoxycarbonyl-10-deacetyl taxotere in 2 ml of
CH,CN and 2 mL of pyridine at 0 °C was added 0.5 mL of a solution of 30% HF in



6b1. 89dddH5(2. 0), H7(10.9), Hea(14.65) 74.40dddC7OH(4.2), Hea(6.6),,. .
H6b(10.9) 70H2. 50dH7(4.2) 106.12s 136. 25t Hl4a(9. 1), H14b(9.%%@‘ 05N
14a2. 35ddMIBPW5731  H14b(14.2) 14b2.34ddH13(9.1), Hlda(14.2) PIONEI01PFIE8
17Mel. 26s 18Mel.90s 19Mel. 70s 20a4. 31dH20b(8.6) 20b4. 19dH20a( 8. 6)

2' 4.64ddC2' OH(5.5), H3'(2.0) 2' OH3.38dH3' (5.5) 3'5.51br dNH(9.5)

NH5. 28dH3' (9.5) 3' (2-thienyl), H3"7.29dd3' (R:thienyl), H5"(1.1),
3'(2-thienyl), H3"(5.1) 3' (2-thienyl), HA"702dd3' (2-thienyl), H5"(3.6),
3" (2-thienyi), H3"(5.1) 3 (2-thienyl), 115"7.09d3' (2-thienyl), H4"(3.86)
Bocl. 34s benzoate, n¥.51tbenzoate, o(7.8), benzoate, p(7.8) benzoate,

08. 12dbenzoat e, 7.8) benzoate, p7.61tbenzoate, 7. 8). .

OB Crp- oo Haf Che Ry SBmG of p SHIAE PBLBRUS AL SNRIR SRR A s

delscr i bed in a@ﬁ@fﬂpéb sie ﬂhe/\ﬁgﬁt;.uf@m%ﬁt@d%adlﬁed tmbbetrmesnntimlbw mipobetnt adetate.

P-lactans were substitufed for the 13-1actamo e 1.t €t

40 series of Whﬂ? araanF sXUaEs elf W%% &’%ﬁ”%rﬁ%‘%“ﬁ%‘%ﬁﬁ%ﬁf irég'ﬁjs

of substit uerioncedtrated inevadun. t Tiee taldeopiotyct aldsepunfiedDby #a8Btoumo 15 20

5 chromatography on silica gel using 70% EtOAc/hexane as eluent to give 0.411 g

(100%) of 3'-desphenyl-3'-(2-thienyl)-10-ethoxycarbonyl-10-deacetyl taxotere as a
solid. m.p. 160-161 °C; [a],** =-59.1 {¢ 1.0 in CH,Cl,); Anal. Calcd. for
C..HssNO,S: C, 59.65; H, 6.26; Found: C, 59.39; H, 6.34.

v 200t



25 X5NH O X3 O OH 28 OH BzOAco HO = 0 9 NOV 2004 PCT/ USOLl 03588
ConpoundX5X3R10 1755t BUuOCO- 2- t hi enyl Et 0000- 1767t BuOCO-i sopr opy! Et 0880V 2004
1781t BuOCGO- i sobut enyl Et 0000 1799 t BuOCO 2-pyridyl Et OC00-

1808t BuocWO3{5§931dy| Et 0000 1811t BuOCO 4- py6dyl Et 0000 PCT/US01/03588

1822t BUOCO- 2- f uryl Et OCOO- 1838 tBuOCO- 3-furyl Et0000- 1841 t BuOCO-
3-thienyl EtOCOO 1855t BuOCO- cyci obutyl Et 0000- 1999t BUOCGO- i sobut enyl ,
McOC00- 2002t BUOCO- 2- pyri-dyl Mc000O- 2011t B 3- pyr dyl Mc000O

2020t BuOCO- 4- pyri dyl McQ000- 2032 t BuOCO- 3-fury) MO000O

3’-Desphenyl-3'-(2-thienyl)-10-ethoxycarbonyl-10-deacetyl
taxotere '"H NMR data
{500 MHz, CDC!,)

Proton d {(ppm) Pattern J (Hz)
5 10H 1.68 S
2 5.68 d H3(7.0}
3 3.80 d H3(7.0}
4AcC 2.38 s
5 495 dd H6b(2.0), HED(9.8)
10 6a 2.56 ddd H7(6.6), H5(9.8), HEb(14.65)
6b 1.89 ddd H5(2.0), H7(10.9), H6a(14.65)
7 ) 4.40 ddd C70H(4.2), H6a(6.6), HED(10.9)
70H 2.50 . d H7(4.2)
10 6.12 $
15 13 6.25 t H14a(9.1), H14b(8.1)
14a 2.35 dd H13(9.1), H14b(14.2)
14b 2.34 dd H13(2.1), H14a(14.2)
16Me 1.17 s
17Me 1.26 s
20 18Me 1.80 S
18Me 1.70 S
20a 4.31 d H20b(8.6)
20b 4.19 d H20a({8.6)
2' 4.64 dd C2'0OH(5.5), H3'(2.0)
25 2'0H ‘ 3.38 d ~ H3'(5.5)
3 : 5.51 brd NH(9.5)
NH 5.28 d H3'(8.5)
3'(2-thienyl}), H3" 7.29 dd 3'(2-thienyl}, H5"(1.1),
3'(2-thienyl), H3"(5.1)
3'(2-thienyl), H4" 7.02 dd 3'(2-thienyl), H5"(3.6),

3'(2-thienyl), H3"(5.1)

30 3'(2-thienyl), H5" 7.09 d 3'{2-thienyl), H4"(3.6)
Boc 1.34 s
benzoate, m 7.51 t benzoate, o(7.8), benzoate, p(7.8)
benzoate, 0 8.12 d benzoate, m(7.8)
benzoate, p 7.61 t benzoate, m(7.8)
35 CH3-CH2-0OCO 1.37 t CH3-CH>-0CO(7.1)
CH3-CH2-0OCO 4.28 m
Example 2

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



2044 tBuOCCO- 2-t hi enyl

| sopropyl

2972 PhCOwoematozny|

5 10_ 15 20 25 3_0 0 9 NOV 2004 PCT/US01/03588 2999i PrOCO 2-t hi enyl Et 000G
3003i BuOCO- 2-t hi enyl Et 0000- 30112- FuCO- 2-t hi enyl Et 0000-
%»l Et 0000-

30202- ThCO- 2-t hi enyl Et OC0O0- 3033CAW 2-thi e

3155nPr CO- 2-t hi enyl Et 0000-

10

15

20

25

McOCOO- 2050 t BuOCO- 3-t hi enyl
McOCOO- 2077t BuOOO- cycl obut yl McO000- 2666 t BuOCO- 2-furyl
Et 0000- 2988Et OCO- 2-t hi enyl

McOCOO- 2062 t

o
(13)

Compound | X, X, Ry .
1755 tBuOCO- 2-thienyl EtOCOO0-
1767 tBuOCO- isopropyl EtOCOO-
1781 tBuOCO- isobuteny! EtOCOO-
1799 tBuOCO- 2-pyridyl EtOCOO0-
1808 tBuOCO- 3-pyridyl EtOCOO-
1811 tBuOCO- 4-pyridyl EtOCOO-
1822 tBuOCO- 2-furyl EtOCOO-
1838 1BuOCO- 3-furyt EtOCOO-
1841 tBuQCO- 3-thienyl EtOCOO-
1855 tBuOCO- cyclobutyl EtOCOO-
1989 ) tBuOCO- isobutenyl :MeOCOO-
2002 tBuOCO- 2-pyridyl MeOCQO-
2011 tBuOCO- 3-pyridyl MeOCOO-
2020 tBuOCO- 4-pyridyl MeOCOO-
2032 tBuOCO- 3-furyl MeOCOO-
2044 tBuOCO- 2-thienyl MeOCOO-
2050 tBuOCO- 3-thienyl MeOCQO-
2062 tBuOCO- isopropyl MeOCQO-
2077 tBuOCO- cyclobutyl MeOCOO-
2666 tBuOCO- 2-furyl MeOCOO-
2972 PhCO- 2-thienyi EtOCOO-
2088 EtOCO- 2-thienyl EtOCOO-

0 e

- - r Et OC00- PADUSPABYE81 29




3181i BuOCO- 2-f uryl Et 0000- 3243t C3H5CO- 2-t hi enyl Et 0000-

33003- PyCO- 2-t hi enyl Et 0000- 33934- PyCO- 2-t hi enyl Et 0000-

34332- PyCO- 2-t hi enyl Et 0000- 39112- FuCO- 2-furyl Et 0000
3929nPr COY2-®{$H79A1EL 0000- 3963i Pr OCO- 2- f ur yl Et 0000-
4000t C3H5CO- 2- f ur yl Et 0000- 4020Et OCO- 2- f uryl Et 0000-
4074CAHICO- 2- f uryl Et OCO0- 40882- ThCO- 2-f uryl Et 0000- 4090PhCO- 2-f uryl Et OC00-

43741 bueCO- 2-t hi enyl Et Q000- 4636i BuOCO 3- f
6466i Pr CO- 2-furyl Et OC00- 4959t C3H5CO 3-fury

yl Et C000-
Et OC00-

P

09 NOV 2004
PCT/US01/03588

4924i BUuCCO- 3-t hi enyl Et OCO0- 4844i BuOCO- cpr oEt 0000- 5171t BuOCO- cpr oEt 0000-
5155i BuOCO-i sobut enyl Et 0000- 1788t BUuOCO- i sobut enyl Et OC00-

1767t BuOCO-i sopropyl Bt OCO0-_ 1771t Bu pheny! Et 0000.
1866t BuOCO- p-zggg Oph?fX', EP&OQQ‘}:AP.-,Q NQMhml V\D‘Lgll\{é]OE E8COCH US01/ 03588
20881 BUOCO. 13403 pphenyl] EWBSE- ExamhBdnBN Fol | o ng |HOGP6Eesses
L A R
previously deigared i ncl ucﬂ-mgo@herel n B,.tmers/l R10, 0C00- e&td)CEDQ- is (i)
substitut ed ler—tRstbstHittet—E—to—Cs—atkyt—such—as—mthyr—ethyt——or
strai ght,5 bragdhed or dyeaH-EGr opy ! 2btﬁt95ﬂy! pentyl, qF QQ - (ii)
substituted iof OSUDSTT ST, 2-thieny! E10C00-
3181 iBuOCO- 2-furyl EtOCCOO0O-
3243 tC,H,CO- 2-thienyl EtOCOO0-
3300 3-PyCO- 2-thienyl EtOCO0O-
10 | 3393 4-PyCO- 2-thienyl EtOCOO0-
3433 2-PyCO- 2-thienyl EtOCO0O-
3911 2-FuCO- 2-furyl EtOCOO-
3929 nPrCO- 2-furyl EtOCOO-
3963 iPrOCO- 2-furyl EtOCOQOO-
15 14000 tC,H.CO- 2-furyl EtOCOO-
4020 EtOCO- 2-furyl EtOCOO-
4074 € H,CO- 2-furyl EtOCOO-
4088 2-ThCO- 2-furyl EtOCOO-
4090 PhCO- 2-furyl EtOCOO-
20 | 4374 ibueCO- 2-thienyl EtOCOO-
4636 iBuOCO- 3-furyl EtOCOO-
65466 iPrCO- 2-furyl EtOCOO-
4959 tC,H.CO- 3-furyl EtOCOO-
4924 iBuQCO- 3-thienyl EtOCQOO-
25 | 4844 iBuOCO- cpro EtOCOO0-
5171 tBuOCO- cpro EtOCOO-
5155 iBuOCO- isobutenyl EtOCQOO-
1788 tBuOCO- isobutenyl EtOCOO-
1767 tBuOCO- isopropyl EtOCOO-
30 [1771 tBuOCO- phenyi EtOCOO-
1866 tBuOCO- p-nitrophenyl EtOCOO-




10 C3 to CB al kenyl such as propenyl or straight, branched or cyclic
butenyl, pentenyl or hexenyl: (iii) substituted or unsubstituted £BN0W IS
al kynyl such as propynyl or straight or branched butynyl, pentynyl, or
hexynyl; (iv) substituted or unsubstituted phenyl, or (v) substituted or
unsubsti t ut e digtest oar omati ¢ such as pyridyl. The substi poeus@ossy be
those identified el sewhere herein for substituted hydrocarbyl. 15 For
exanple, R o may be R, 0a0000 wherein RIOQO is nmethyl, ethyl, or straight,
branched or cyclic propyl. X5NH 0 Kg" - _Q}. OH OH HO BzQAcO 0 (14) 20
X3X3RI O t BUuOCO- 2- f ur yl RaOCC0- t BuOCO 3-fu Ra0000- t BuOCO- 2-t hi enyl Ra0000-
t BuOCO- 3-t hi enyl Ra0000- t BuOCO- 2- pyri dyl Ra0000- 0 a NOV 2004 WO 01/57031 31
5 10 15 20 25 30 PCT/ US01/ 03588 t BuOCO 3- pyri dyl ROOOO

t BuOCO- 4- pyr i go,d-R—OOQ@——t-BuQCQ-l—sebw 4 000~—i-s-opopy-R-OCOQ
t BUOCO- ' cycl op&8y | RaOCPEBU®BHB00- cYisbptapyly | ROCOO- | MeOCOO-
t BUGCO- cycl opgiggbRO00C Tyg0¢0- phenyl MeOCOO-
2088 tBuQCO- p-nitrophenyl MeOCOO-
Example 3
5 Foliowing the processes described in Example 1 and elsewhere herein, the

following specific taxanes having structural formula 14 may be prepared, wherein
R, is as previously defined including wherein R,; is R,,,OCO0- and R, 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
10 G, to C, alkenyl such as propenyl or straight, branched or cyclic butenyl, pentenyl
or hexenyl; (iii} substituted or unsubstituted C, to C, alkynyl such as propynyl or
straight or branched butynyl, pentynyl, or hexynyl} (iv) substituted or unsubstituted
phenyl, or (v) substituted or unsubstituted heteroaromatic such as pyridyl. The
substituents may be those identified elsewhere herein for substituted hydrocarbyl.
15 For example, R,, may be R,,,0COO0- wherein R,,, is methyl, ethyl, or straight,
branched or cyclic propyl.

(14)
Xy X, Ryo
BuOCO- 2-furyl R,0CO0-
20 | tBuOCO- 3-furyl R,0CO0-
tBUOCO- 2-thienyl R,0COO-
tBuOCO- 3-thienyl R,OCOO-
tBuOCO- 2-pyridyl R,0C00-




t BuOOO- phenyl ROCOO- benzoyl 2-f uryl RO0O00- benzoyl 3-f ur yl ROCOO GV 7004
benzoyl 2-t hi enyl R, 0000 benzoyl 3-t hi enyl ROCOO- benzoyl 2- pyri dyl R&Z%ﬁ
benzoyl 3- pyri dyl RaOCOO- benzoyl 4- pyri dyl R2O00O benzoyl i sobut enyl RaOCOO-
benzoyl i sopropyl ROCOO- benzoyl cycl opr opyl ROCOO- benzoyl cycl obut yl ROCOO
benzoyl cycl smemsyR, 0000- benzoyl phenyl Ra0000- 2- FUCO 2- f perU$ 05589 -

2- FUCO 3-furyl R, 0000 2- FUCO 2-t hi enyl R, 0000- 2- FUuCO 3-t hi enyl Ra0000-

2- FUCO 2- pyri dyl R20000- 2- FUCO- 3- pyri dyl RO0O00- 2- FuCO- 4- pyri dyl ROCOO

2- FUCGO i sobut enyl R, 0000- 2- FUCO-i sopropyl R20000- 2- FUCO- cycl opr opyl Ra0000
WO 01/57031 32 5 10 15 20 25 30 0 9 NOv 2004 PCT/USO1/03588

2- FUCO- cycl obut yl RaOCOO- 2- FUCO- cycl opent yl RaOCOO- 2- FUCO- phenyl RaOCOO-

2- ThCO 2- f uryl RBOO0O

tBuOCO- 3-pyridyi R,0CO0-
tBuOCO- 4-pyridyl R,O0CCO0O-
tBuOCO- isobutenyl R,0C00-
| tBuOCO- isopropyl R,0CO0-
5 |tBuOCO- cyclopropyl R,0CO0-
tBuOCO- cyclobutyl R,0COO0-
1BuOCO- cyclopentyl R,0C00-
tBuOCO- phenyl R,0COO-
benzoyl 2-furyl R,0COO0O-
10 | benzoyl - 3-furyl R,O0COO0O-
benzoyi 2-thienyl R,OCO0-
benzoyl 3-thieny) R,0CO0-
benzoyl 2-pyridyi R,O0CO0-
benzoyl 3-pyridyl R,0CO0-
15 | benzoyl 4-pyridyl R.,OCOO-
benzoyl isobuteny! R,0C00-
benzoyl isopropyl! R,OCOO-
benzoyl cyclopropyl R,0COO0-
benzoyl cyclobutyl R,0CO0-
20 | benzoyl cyclopentyl R,0CO0-
benzoyi phenyl R,0COO0-
2-FuCO- 2-furyl R,O0CCO-
2-FuCO- 3-furyl R,0CQO0-
2-FuCO- 2-thienyl R,0CO0-
25 | 2-FuCo- 3-thienyl R,0CO0-
2-FuCO- 2-pyridyl R,OCOO-
2-FuCO- 3-pyridyl R,0CO0-
2-FuCo- 4-pyridyl R,0CO0-
2-FuCO- isobutenyl R,OCCO-
30 | 2-FuCO- isopropyi R,OCOO-
2-FuCO- cyclopropyl R,O0CO0O-




2-
2-
2-
2-
2-
2-

2-
2-
2-
3-

ThCO 3-f uryl RaOCOO- 2- ThCO 2-t hi enyl RaOCOO- 2- ThCO- 3-t hi enyl RaOCOO-
ThCO- 2- pyri dyl Ra®00- 2-ThCO 3-pyri dyl ReOCOO- , 2-ThCO 4- pyri dyﬂ&dﬁ@ﬁﬂﬂ&
ThCO i sy bhEesRA0CCO0- 2- ThCO-i sopr opyl Ra0000O-  2- ThCO- cy cl mprrosuiloReda00 O
ThCO cycl obut yl Ra0C000- 2- ThCO cycl opent yl RaOCOO- 2- ThCO phenyl Ra0000O
PyCO 2-furyl RaOCOO- 2- pyCO- 3-furyl Ra0O00O 2- PyCO- 2-t hi enyl RaOCOO

PyCO . 3-t hi enyl Ra000O 2- PyCO- 2- pyri dyl ROO0OOG 2- PyCO 3- pyri dyl RaOCOO
PyCO 4-pyridyl RaOCOO- 2-PyCO i sobut eny82 RaOCOO-

PyCO-i sopropyl RaOCOO- 2- PyCO- cycl opr opyl Ra0000O 2- PyCO- cycl obut yl RaOCOO-
PyCO cycl opentyl RaOCOO 2- PyCO phenyl Ra0000 3PyCO- 2-f ur yl RaOCOO-
PyCO 3-fury! RaOCOO- 0 s NOV 2004 WO 01/57031 PCT/ US01/ 03588 33 5

2-FuCO- cyclobutyl R,O0CQOO-
2-FuCO- cyclopentyl R,0COO0-
2-FuCO- phenyl R,0COO0O-
2-ThCO- 2-furyt R,O0CO0-
5 |2-ThCO- 3-furyl R,0COO-
2-ThCO- 2-thienyl R,OCOO0-
2-ThCO- 3-thienyl R,O0C0O0O-
2-ThCO- 2-pyridyl R,OCOO-
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I bueCO- 2- pyri dyl Et Q00- i bueCO 3- pyri dyl Et OCOO- i bueCO 4- pyri dyl Et 0000-

i bueCO-i sobMW“El OCOO- i bueCO-i sopr opyl Et OCOO- i bueCO- cFETHMEH$S Et OCO0-

| bueCO- cycl obut yl Et 0000 i bueCO cycl opent yl Et 0000- i bueCO phenyl Et OCOO-

i BUuCO 2-furyl Et OCOO- i BUuCO 3-furyl Et OCOO- i BuCO 2-t hi enyl Et 0000

| BUCO- 3-t hi enyl Et OCOO- i BuCO- 2- pyri dyl Et 0Qf0- i BuCO- 3-pyri dyl Et OCOO-

| BUCO- 4- pyri dyl Et 0000- i BuCO-i sobut enyl Et 0000 i BuCGO-i sopr opyl Et OCOO-

I BUCO- cycl opr opyl Et OC00- i1 BuCO- cycl obut yl Et OCOO- i BuCO- cycl opent yl Et OCOO-

i BUCO phenyl . Et OCOO- i BuOCO 2- pyri dyl Et OCOO- i Bu0O00- 3- pyri dyl EEOCOO- 0 NOV

2004 WO 011570{5[%Pl%b_ 2-pyridyl EtOCOO0-
nPrCO- 3-pyridyl EtOCOO-
nPrCO- 4-pyridyl EtOCOO0-
nPrCO- iscbutenyl EtOCOO-

5 | nPrCO- isopropyl EtOCO0-
nPrCO- cyclopropyl EtOCOO-
nPrCO- cyclobutyi EtOCOO-
nPrCO- cyclopentyl EtOCO0-
nPrCO- phenyl EtOCOOC-

10 | tBuOCO- cyclopropyl MeOCOO-
tBuOCO- cyclopentyl MeOCOO-
benzoyi 2-furyl MeOCQO-
benzoyl 3-furyl MeOCQO-
benzoy! 2-thienyl MeOCOO-

15 | benzay! 3-thienyi MeOCOO-
benzoyl 2-pyridyl MeOQCOO-
benzoyl 3-pyridyl MeOCOO-
benzoyl 4-pyridyl MeOCOO-
benzoy! isobutenyl MeOCOO-

20 | benzoyl isopropyl MeOCOO-
benzoyl cyclopropyl MeOCQO-
benzoyl cyclobutyl MeOCOO-
benzoyl cyclopentyl MeQOCOO-
benzoyl phenyl MeOCOO-

25 | 2-FuCoO- 2-furyl MeOCQO-
2-FuCoO- 3-furyl MeOCOO-
2-FuCO- 2-thienyl MeOCOO-
2-FuCO- 3-thienyl MeGCOO-
2-FuCO- 2-pyridyl MeOCOO-

30 | 2-FuCoO- 3-pyridyl MeOCOO-
2-FuCo- 4-pyridyl MeOCOO-




5 10 15 20 25 30 PCT/ US01/ 103588 i BuOCO 4- pyri dyl Et OCOO

i BuOCO-i sopr opyl Et OCOO- i BuOCO- cycl obut yl Et OCOO- i BUuOCO- cycl opent yI EtQ)OO8H 200t
i BuO0O- phenyl Et OCOO- i Pr000- 3-furyl Et OCOO- i PrOCO 3-t hi enyl Et C000-

i Pr OCO- 2- MPHWE& OCOO- i Pr OCO- 3- pyri dyl Et OCOO- i Pr OCO- 4- py rRCHyY $1 68588,

I Pr OCO- i sobut enyl Et OCOO- i Pr OCO-i sopr opyl Et 0000 i Pr000- cycl opr opyl Et OCOO-

I PrOCO- cycl obut yl Et OCOO- i Pr OCO cycl opent yl Et G000- i Pr000- phenyl Et OCOO-

nPr OCO- 2- f uryl Et 0000- nPr-000- 3-f uryl Et 0000, nPr 000- 2-t hi enyl Et OCOO

nPr OCO- 3-t hi enyl Et OCOO- nPr OCO- 2- pyri dyl Et nPr OCO- 3- pyri dyl Et OCOO

nPr OCO- 4- pyri dyl Et Q00 nPr OCO- i sobut enyl Et OCOO- nPr OCO-i sopr opyl Et OCOO-

nPr OCO- cycl opr opyl Et @00- nPr OCO cycl obut yl Et OCOO-

nPr OCO- cycl opentyl Ft QCO0Q-  nPr OCO phenyl FtOQCOO nPr CO.2-furyl Ft ONOO-
nPr CO- 3- t hi ehpligyCO00 isobutenyl MeOCOO-
2-FuCo- isopropyl MeOCQOO-
2-FuCO- cyclopropyl MeOCQO-
2-FuCo- cyclobutyl MeOCOO-
5 |2-FuCO- cyclopenty! MeOCOO-
| 2-Fuco- phenyl MeOCOO-
2-ThCO- 2-furyl MeOCOQO-
2-ThCO- 3-furyl MeOCOO-
2-ThCO- 2-thienyl MeOCQOO- -
10 | 2-ThCO- 3-thienyl MeOQCOO-
2-ThCO- 2-pyridyl MeQCOO-
2-ThCO- 3-pyridyl MeQOCQO-
2-ThCO- 4-pyridyt MeOQCOQO-
2-ThCO- isobutenyl MeOCOO-
15 | 2-ThCO- isopropyl MeOCQOO-
2-ThCO- cyclopropyl MeOCOO-
2-ThCO- cyclobutyl MeOCOO-
2-ThCO- cyciopentyl MeQCQO-
2-ThCO- pheny! MeOCOO-
20 | 2-PyCO- - 2-fury! ‘MeOCOO-
2-PyCO- 3-furyl MeOCOO-
2-PyCO- 2-thienyl MeOCOO-
2-PyCO- 3-thienyl MeQOCOO-
2-PyCO- 2-pyridy! MeOCOO-
25 | 2-PyCO- 3-pyridyl MeOCOO-
2-PyCO- 4-pyridyl MeOCOO-
2-PyCO- isobutenyl MeOCOO-
2-PyCO- isopropyl MeQOCOQO-
2-PyCO- cyclopropy! MeOCQOO-
30 | 2-PyCO- cyclobutyl MeOCOQO-
2-PyCO- cyciopentyl MeOCQOO-
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nPr CO 2- pyri dyl Et OCOO- nPr CO 3- pyri dyl Et OCOO- nPr CO- 4- pyri dyl Et OCOO- ™~

nPr CO- i so®ift @7t OCO0- nPr CO-i sopr opyl Et OCOO- nPr CO- cycl opP&PMIB G588
nPr CO- cycl obut yl Et OCOO- nPr CO cycl opent yl Et OCOO- nPr CO phenyl Et 0000

t BuOCO- cycl opr opyl MeOCOO- t Buoco-cycl opentyl neocoo- benzoyl 2-furyl neocoo-
benzoyl 3-furyl meocoo- benzoyl 2-t hi enyl Mc benzayl 3-t hi enyi MeOCOO-

benzoyl 2- pyri dyl MeOCOO- benzoyl 3- pyri dyl ne6Coo- benzoyl 4- pyri dyl McOCOO
benzoyl i sobut enyl MeOCOO- benzoyl i sopropyl McOCOO- benzoyl cycl opr opyl MeOCOO-
benzoyl cycl obut yl mneocoo- benzoyl cycl opent yl MeOCOO- benzoyl phenyl McOCOO

2- FUCO- 2-furyl MeOCOO-_2- FUCO-3-furyl MeQCOO. 2- FUCO 2-t hi enyl MeQCOO:
2- FUCO- 3- t hi esd M@O00- phenyl MeOCOO0-
3PyCO- 2-furyl MeOCOO-
3-PyCO- 3-furyl MeQCOO-
3-PyCO- 2-thienyl MeOCOO-
5 | 3-PyCO- 3-thieny! MeOCOO-
3-PyCO- 2-pyridvi MeOCOO-
3-PyCO- 3-pyridy! MeOCQO-
3-PyCO- 4-pyridyl MeOCCOO-
3-PyCO- isobutenyl MeOCOO-
10 | 3-PyCO- isopropyl MeOCOO-
3-PyCO- cyclopropyl MeQOCOO-
3-PyCO- cyctobutyl MeOCQO-
3-PyCO- cyclopentyl MeQCOO-
3-PyCO- phenyl MeOCOO-
15 | 4-PyCO- 2-furyl MeOCOO-
4-PyCO- 3-furyl MeOCOO-
4-PyCO- 2-thienyl MeOCOO-
4-PyCO- 3-thienyl MeOCOO-
4-PyCO- 2-pyridy! MeOCOO-
20 | 4-PyCO- 3-pyridyl :MeOCOO-
4-PyCO- k 4-pyridyl MeQCQOO-
4-PyCO- isobutenyl MeOCOO-
4-PyCO- isopropyl MeQCOO-
4-PyCO- cyclopropyl MeOCOO-
25 | 4-PyCO- cyclobutyl MeOCOO-
4-PyCO- cyclopentyl MeOCOO-
4-PyCO- phenyl MeOCQOO-
C.H,CO- 2-furyl MeOCOO-
C H,CO- 3-furyl MeOCOO-
30 | C,H,CO- 2-thienyl MeOCQO-
C,H,CO- 3-thieny! MeOCOO-




2- FUCO- 2- pyri dyl M000O- 2- FUCO- 3- pyri dyl M000G  2- FUCO- 4- pyri dyl MOCOO- O
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2- FUCO i sobut enyl MeOCOO- 2- FUCO-i sopr opyl MeOCOO- 2- FUCO- cycl opr opyl MeOCOO-

2- FUCO- cy sv@buisbive 0000 2- FUCO- cycl opent yl MeOCOO-  2- FUCO- pHRGiy1ism OCE8-

2- ThCO . 2-furyl MeOCOO- 2- ThCO 3-furyl MQ000- 2- ThCO - 2-t hi enyl McOCOO-

2- ThCO 3-t hi enyl McQ000- 2- ThCO 2- pyri dyl McOCO0- 2- ThCO 3- pyri dyl MeOCOO-

2- ThCO 4- pyri dyl MeOCOO- 2- ThCO i sobut enyl McQ000- 2- ThCO-i sopropyl McQO0O

2- ThCO- cycl opr opyl MeOCOO- 2- ThCO- cycl obut yI*0000-

2- ThCO cycl opent yl MQO0OC- 2- ThCO phenyl MeOCOO- 2- PyCO- - 2-fury! Mc000O

2- PyCO 3-furyl MeOCOO 2- PyCO- 2-t hi enyl MeOCOO- 2- PyCO- 3-t hi enyl MeOCOO

2- PyCO 2- pyri dyl MeOCOO- 2- PyCO- 3- pyri dyl MeOCOO-

C,H,CO- 2-pyridyl MeOCOO-
C,H,CO- 3-pyridyt MeOCOO-
C,H,CO- 4-pyridyl MeOCOQOO-
C,H,CO- isobutenyl MeOCOO-

5 |CH,CO- isopropyl MeOCOO-
C,H,CO- cyclopropyl MeOCOO-
C,H,CO- cyclobutyl MeOCOO-
C,H,CO- cyclopentyl MeOCOO-
C.H,CO- phenyl MeOCQOO-*

10 | EtOCO- 2-furyl MeQCOO-
EtOCO- 3-furyl MeOCOQOO-
EtOCO- 2-thienyl MeQCQOO-
EtCCO- 3-thienyl MeOQCOQO-
EtOCO- 2-pyridyl MeOCOO-

15 | EtOCO- 3-pyridyl MeOCOO-
EtOCO- 4-pyridyl MeOCQO-
EtOCO- isobutenyl MeOCOO-
EtOCO- isopropyl MeOCOO-
EtOCO- cyclopropy! MeOCOO-

20 | EtOCO- ° cyclobutyl MeOCOO-
EtOCO- cyclopentyl MeOCOO-
EtOCO- phenyt MeOCQOO-
ibueCO- 2-furyl MeQCOO-
ibueCO- 3-furyl MeQOCOO-

25 | ibueCO- 2-thienyl MeOCOO-
ibueCO- 3-thieny! MeOQCOO-
ibueCO- 2-pyricyl MeOCOO-
ibueCO- 3-pyridyl MeOCOO-
ibueCO- 4-pyridyl MeOCOO-

30 | ibueCO- isobuteny! MeOCOO-
ibueCO- isopropyl MeOCOO-




2- PyQO-4- pyri dyl MeG0OO: 2- PyQO- i sobut enyl MOCCO: 2- PyCO- i sopr opyl MegroQe oo

2- PyCO- cycl oprﬁ gl MeOCOO 2- PyCO- cycl obut yl McOC00-

2- PyCO- cy 8Y@BESH0§] Mc0000- WO 01/57031 44 5 10 15 20 25 30 0 RENERMEPE p

CTI USO1 103588 2- PyCO- phenyl MeQCOO- 3Py CO- 2- f ur yl MeOCOO-
3- PyCO- 3- f uryl MMOCOO-  3- PyCO- 2- t hi enyl McO00O- 3~ PyCO- 3- t hi enyl McOCOO-

3- PyCO- 2- pyri dyl MeOCOO-  3- PyCO- 3-

pyridyl Mc

3- PyCO 4- pyri dyl MeOCOO

3- PyCO i sobut enyl McO000 3- PyCO i sopropyl Me 3- PyCO cycl opropyl McO00G
3- PyCO cycl obut yl MeOCOO- 3- PyCO- cycl opent yl MeOCOO-  3- PyCO phenyl MeOCOO
4- PyCO 2-furyl MeOCOO- 4- PyCO 3-furyl MeOCOO 4- PyCO 2-t hi enyl McOCOO
4-PyCO 3-t hi enyl MeQCOOD. A PyCO 2= pyr i dyl MeOCOO——4-PyCO- 3oyt dy— M08
4- PyQO- 4- pyr | ylelBERO00- 4- PyCO- i sjobyalaprppi G000 MeOCOO-

ibueCO- cyclobutyl MeOCQO-

ibueCO- cyclopenty! MeQOCOO-

ibueCO- phenyl MeOCQO-

5 1iBuCO- 2-furyl MeOCQOO-
iBuCO- 3-furyl MeOCOO-
iBuCO- 2-thienyl MeOCOO-
iBuCO- 3-thienyl MeOCOO-
iBuCO- 2-pyridvi MeOCOO-

10 | iBuCO- 3-pyridyl MeOCOO-
iBuCO- 4-pyridyl MeQCOO-
iBuCO- isobutenyl MeOCOO-
iBuCO- isopropyl MeQCOO-
iBuCO- cyclopropyl MeQCOO-

15 | iBuCO- cyclobutyl MeQCOO-
iBuCO- cyclopentyl MeOCOO-
iBuCO- phenyl MeOCQO-
iBuOCO- 2-furyl MeQCOO-
iBuOCO- 3-furyl MeOCOO-

20 |iBuOCO- 2-thienyl :MeOCOO-
iBUuOCO- 3-thienyl MeOCOO-
iBuQCO- 2-pyridyl MeOCOO-
iBuQCO- 3-pyridyl MeOCOO-
iBuOCO- 4-pyridyl MeOCOO-

25 |iBuOCO- isobutenyl MeOCOO-
iBuOCO- isopropy! MeOCOO-
iBuOCO- cyclopropyl MeOCOO-
iBuOCO- cyclobutyl MeOCOO-
iBuOCO- cyclopentyl MeOCOO-

30 |iBuOCO- pheny! MeOCQO-
iPrOCO- 2-furyt MeOCQOO-




4- PyCO- i sopropyl MeOCOO 4- PyCO- cycl opropyl MeOCOO- 4- PyCO- cycl obut yl McOCOO-
4- PyCO- cycl opent yl MeOCOO-  4- PyCO- phenyl MeOCOO-  C4H7CO- 2- f ur yl MeOCOO & KOV 2004
CAH7CO 3-furyl McOCO0- CAH7CO 2-t hi enyl M000O CAH7CO- 3-t hi enyl MeOCOO- 0 4
NOV 2004 WO ©145783031 45 5 10 15 20 25 30 PCT/ USO1103588 CT/US01/03588
CAH7CO 2- pyri dyl MMOCOO-  CAH7CO- 3- pyri dyl MeOCOO-  CAH7CO- 4- pyri dyl MeOCOO-
CAH7CO- i sobut enyl MeOCOO- CAH7CO- i sopr opyl MeOCOO- C4H7C0- cycl opr opyl MeOCOO-
CAH7CO cycl obut yl MeOCOO- -CAH7CO- cycl opent yl MM OCOO- C4H7CO- - phenyl McOCOO-*
Et OCO- 2- f uryl MeOCOO- Et OCO- 3- f ur yl Me000O-  Et OCO- 2-t hi enyl McOCOO-

Et OCO- 3-t hi enyl MeOCOO- Et OCO- 2- pyri dyl MeOCOO- Et OCO- 3- pyri dyl McOCOO-

Et OCO- 4- pyri dyl MeOCOO- Et OCO i sobut enyl MeOCOO- Et OCO- i sopr opyl

iPrOCO- 3-furyl MeOCOO-
iPrOCO- 2-thienyl MeOCOO-
iPrOCO- 3-thienyl MeOQCOO-
iPrOCO- 2-pyridyl MeQCOO-
5 |iPrOCO- 3-pyridyl MeOCOO-
iPrOCO- 4-pyridyl MeOCOO-
iPrOCO- isobutenyl MeOCOO-
iPrOCO- isopropyl MeOCOO-
iPrOCO- cyclopropyl MeOCQO-:
10 |iPrOCO- cyclobutyl MeOCOO-
iPrOCO- cyclopentyl MeOCOO-
iPrOCO- phenyl MeOQOCOO-
nPrOCO- 2-furyl MeOCQO-
nPrOCO- 3-furyl MeOCOO-
15 | nProOCO- 2-thienyl MeOCOO-
nPrOCO- 3-thienyl MeOCOQO-
nPrOCO- 2-pyridyl MeOCQO-
nProCO- 3-pyridyl MeOQCOO-
nPrOCO- 4-pyridyl MeOCOO-
20 | nPrOCO-- isobutenyl MeOCOO-
nPrOCO- isopropyl MeOCOO-
nPrOCO- cyciopropyl MeOQCOO-
nPrOCO- cyclobutyl MeOCOO-
nPrOCO- cyclopentyl MeOQCOO-
25 | nPrOCO- phenyl MeQCQOO-
nPrCO- 2-furyl MeOCOO-
nPrCO- 3-fury! MeOCOO-
nPrCO- 2-thienyl MeOCOO-
nPrCO- 3-thienyl MeOCOO-
30 | nPrCO- 2-pyridyl MeOCOO-
nPrCO- 3-pyridyl MeOCOO-




Mc000O Et OCO- cycl opr opyl McOCO0- Et OCO- - cycl obut yl MeOCOO-
Et OCO- cycl opent yl MeOCOO- Et OCO- phenyl MeOCOO- i bueCO- 2- f ur yl MeOCOO

09 KOV 2004

i bueCO 3- fwip pi/8t8CO0- | bueCO- 2-t hi enyl Mc000O ibueCO  3-t HEHY$1NBBEOO
i bueCO- 2- pyri dyl MOCOO- i bueCO- 3-pyridyl MeOCOO- ibueCO 4-pyridyl McOCOO
| bueCO i sobutenyl MeOCOO ibueCO i sopropyl MOCOO- WD 0115703] 46 5 10 15
20 25 30 0 9 NOv 2004 PCT/US01/03588 i bueCO-cycl opropyi M000O

i bueCO cycl obutyl ML000O- i bueCO-cycl openty 0000- i bueCO phenyl McOC0O0-

| BUuCO- 2- f uryl Mc0000- i BuCO- 3-furyl MeOC00-

10

15

20

25

30

nPrCO- 4-pyridyl MeOCOO-
nPrCO- isobutenyl MeOCOOC-
nPrCO- isopropyl MeOCQOO-
nPrCO- cyclopropyl MeOCQO-
nPrCO- cyclobutyl MeOCQO-
nPrCO- cyclopentyl MeOCOO-
nPrCO- phenyl MeOCOOC-
_ Example 4 '

Foliowing the processes described in Example 1 and elsewhere herein, the
following specific taxanes having structural formula 15 may be prepared, wherein
in each of the series (that is, each of series “A” through “K"} R, is hydroxy and Ry,
is as previously defined, including wherein Ry, is R,;,0C00- and Ry, is
(i) substituted or unsubstituted, preferably unsubstituted, C, to C; alkyl (straight,
branched or cyclic), such as ethyl, propyl, buty!, pentyl, or hexyl; (ii) substituted or
unsubstituted, preferably unsubstituted, C, to C, alkenyl (straight, branched or
cyclic), such as ethenyl, propenyl, butenyl, pentenyl! or hexenyl; (iii) substituted or
unsubstituted, preferably unsubstituted, C, to C, alkynyl (straight or branched)
such as ethynyl, propynyl, butynyl, pentynyl, or hexynyl; (iv) substituted or
unsubstituted, preferably unsubstituted, phenyl; or (v) substituted or
unsubstituted, preferably unsubstituted, heteroaromatic such as furyl, thienyi, or
pyridyl.

In the “A” series of compounds, X,, is as otherwise as defined herein.
Preferably, heterocyclo is substituted or unsubstitued furyl, thienyl, or pyridyl, X,,
is substituted or unsubstitued furyl, thienyl, pyridyi, phenyl, or lower alkyl (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
herein. Preferably, heterocyclo is preferably substituted or unsubstitued furyl,
thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl,
pyridyl, phenyl, or lower alkyi (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.

In the “C" series of compounds, X,, and Rg, are as otherwise as defined



i BUuCO- 2- t hi enyl MeOC00- i BuCO- 3-t hi enyl MOQ00- i BuCO-2- pyri dyl McOCOO-

i BuCO- 3- pyri dyl MeOQ00- i BuCO- 4- pyri dyl MeOC00- i BuCO-i sobut enyl McOOO@ & KOV 2004
i BUuCO-i sopr opyl MeOC00- i BUuCO-cycl opr opyl M000O- i BuCO-cycl obut yl MeOC0O-

i BUCO- cycMopens3BMeOC00- i BuCO- phenyl Mc0000- i BuO0O- 2- f ur y| NECAU801/03588

i BuO0O- 3- f ur yl McOC00- i BuO0O- 2-t hi enyl Me0000- i Bu00O- 3-t hi enyl Mc0000-

I BUGCO- 2- pyri dyl M000O- i BUuGCO- 3-pyridyl M000O i BuOGCO 4-pyridyl McOC00-

i BUOCO- i sobut enyl McO0O0G i BUuOCO- i sopr opyl M;;Q00O i BuO00- cycl opr opyl

Mc000O i BuOCO- cycl obutyl M0000- i BuOCO- Cycl opentyl Mc0000-

i BuOOO- phenyl McOC00- i Pr000- 2-fury)M0000- 0 9 NOV 2004 WO 01/57031

PCT/ USO1/ 03588 47 5 10 15 20

herein. Preferably, heterocyclo is preferably substituted or unsubstitued furyl,

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

pyridyl, phenyl, or lower alkyi (e.g., tert-butyl), R,, is preferably substituted or

unsubstitued furyl, thienyl, pyridyl, phenyl, or lower alkyl, and R,, R, and R,; each
5 have the beta stereochemical configuration.

In the “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;, Ry (serieé D only) and R,

10 each have the beta stereochemical configuration.

In the “F" series of compounds, X,;, R,, and R, are as otherwise as
defi ned 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

15 unsubstitued 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 fury!, thienyl,

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

In the “H” series of compounds, X,, is as otherwise as defined herein.
Preferably; heterocyclo is preferably substituted or unsubstitued furyl, thienyl, or

25 pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl, pyridyl, phenyl,
or lower alkyl (e.q., tert-butyl), R,, is preferably substituted or unsubstitued furyl,
thienyl, pyridyt, phenyl, or lower alkyl, and R, and R, each have the beta
stereochemical configuration.

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

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

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



25 30 i PrOCO 3-furyl McOCOO i PrOCO 2-t hi enyl MeOCOO- i Pr000- 3-t hi enyl McOCOO-

i Pr000- 2- pyri dyl MeOCOO- i Pr000- 3- pyri dyl MeOCOO- i Pr OCO- 4- pyri dyl Me OCbBXOV 2004
i Pr000- i scbopeEysMeOCO0- | PrOCO-i sopropyl McOCOO- i Pr OCO- cycl RF/UPafONERB000- -

i Pr OCO- cycl obut yl McOCOO- i PrOCO- cycl opent yl MeOCOO- i Pr000- phenyl Mc OCOO-

nPr OCO- 2- f uryl McQ000- nPr OCO- 3-furyl MeOCOO- nPr OCO- 2-t hi enyl McOCOO-

nPr 000- 3-t hi enyl MeOCOO- nPrOCO- 2-pyridyl MeOCOO nPrOCO  3-pyridyl MeOCOO
nPrOCO- 4-pyridyl MO000OO. nPr000-- i sobuterﬁﬂ MeOCOO- nPr OCO- i sopropyl
MeOCOO- nPrOCO- cydopropyl MeOCOO nPr OCO- cycl obutyl MeOCOO- nPr OCO-

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

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

10 have the beta stereochemical configuration. '

Any substituents of each of X,, X5, R,, Ry and R,, may be hydrocarby! or
any of the heteroatom containing substituents selected from the group consisting
of heterocyclo, alkoxy, alkenoxy, alkynoxy, aryloxy, hydroxy, protected hydroxy,
keto, acyloxy, nitro, amino, amido, thiol, ketal, acetal, ester and ether moieties,

15 but not phosphorous containing moieties.

XeNH O
X3 H
OH
(15)
Series | X, X, R, R, R, R,
20 { A1 -CO0OX,, | heterocyclo R,.0C00- | CH.COO- (O H
A2 -COX,, heterocyclo R,,,0C00- | CH, CO0- |[O H
A3 -CONHX,, | heterocyclo R,,0C00- | CH,CO0- |O H
A4 -CO0OX,, | optionaily R,,,OC0O0- | CH,CO0- |O H
substituted C,
to C, alkyl
AS -COX, optionally R..0C00- | CH,CO0- O H
substituted C.
to C, alkyl
25 | A6 -CONHX,, | optionally R, OC0O0- | CH,CO0- O H
substituted C,
to C, alky!




cycl opentyl
nPr CO- 3-furyl MeQOOO nPrCO- 2-t hi enyl Cxﬁh 20,
nPr CO 2- pyri dyl MeOCOO- nPr CO 3- pyri dyl MeOCOO- 09 NOV 2004 WO 01/570 QS

PCT/ USO1 ARG8B80aPr CO- 4- pyri dyl McCD0O-

nPr CO-i sopr opyl Me000O-

MeOCOO- nPr OCO- phenyl MeOCOO- nPrCO- 2-furyl

Mc Q00O
McOCOO- nPrCO- 3-t hi enyl

nPr CO- i sobut enyl Mc QOCRET/US01/03588
nPr CO- cycl opr opyl MQO0OG nPr CO cycl obut yl McOCOO

nPr CO- cycl opent yl MOCOO- nPr CO phenyl McOCOO- Exanple 4 Foll ow ng the
10 foll owi ng

processes described in Exanple 1 and el sewhere herein,
speci fic taxanes having structural
each of the series (that

IS,

t he

f or mul a 915 may be prepared, wherein

in

each of series "A" through AK') R7 is hydroxy

and R () is as previously defined, including wherein R0 is R ,.0OCOO and
R (). is (1) substituted or unsubst i tuted, preferabl y unsubstituted, C2 to
C8 al kyl (stfakght, _? hed l'ic) td o¥.opy butyll,H
pentyl, or hex;lzl (01 b?&%%tl lg 5 ﬁ‘hsu Stltut%‘ pref erably
unsubstituted, C2 to C8 al keny, i , branched or cycl ic), such gs
et heny| , pr01F\n\Jl| . Lt DI"I\JI' v nnnf n\l hqynn\ll : /| i \ substid-H-ead—oF
unsubst i t ut ed A8pr ef ¢~@OIXy, un<tlmbad>mallyt ed R;gaCt@OOS aI(Rg}'-QSZDq-st & ght orf H
branched) sdéch as ethynyl, mpsobstiyted G;urt ynyl, pentlynyl, or hexynyl; (Jiv)
substituted o¢r to C, alkenyl
A9 -CONHX,, | optionaily R,,,0C00- | CH,CO0- | O H
substituted C,
to C, alkenyi
A10 -COOX,, | optionally R,,0CO0- | CH,COO- (0O H
substituted C,
- to C, alkynyl i
5 |A11: -COX, optionally R,,,0C0O0- | CH,COO- |O H
. substituted C,
to C, alkynyi
Ai2 -CONHX,; | optionally R,,,OCO0- | CH,CO0- |O H
substituted C,
to C, alkynyl
B1 -COOX,, | heterocycio R,,,OC00- | R,,COO- o H
B2 -COX,, heterocyclo R, OC0O0- | R,,COO- O H
B3 -CONHX,, | heterocyclo R..0C00- | R,,COO- O H
10 | B4 -CO0OX,, | optionally R,,0C00- | R,,COO- O H
substituted C,
to C, alkyl
BS -COX,o optionally R,,,O0COO- | R,CO0O- " |0 H
substituted C, {
to C, alkyl
B6 -CONHX,, | optionally R,;.0C00- | R,,COO0- O H
substituted C,
to C; alkyl
B7 -COOX,, | optionaily R,,0C00- | R,,COO- 0 H
substituted C,
to C, alkenyl
88 -COX,, optionally R.OC0O0- | R,CO0- C H
substituted C,
to C, alkenyl
15 | B9 -CONHX,, | optionally R OCO0O- | R,COO- o H
substituted C,
to C, alkeny!
B10 -CO0OX,, | optionally R,,,0C00- | R,COO0- O H
substituted C,
to C, alkynvi




unsubstituted, preferably unsubstituted, phenyl;

unsubstituted, preferably unsubstituted,

t hi enyl ,

WO 0187031y | .

heteroaromatlc such as furyl,

In the "A" series of compounds,

X, a i PAUGIAES se

or (v) substituted qrg @@ 75,

as defined herein. Preferably, heterocyclo is substituted or unsubstitued
furyl, thienyl, or pyridyl, X fl is substituted or unsubstitued fury],
thienyl, pyridyl, phenyl, or |ower alkyl g , 25 tert-butyl), and R and
R, ,) each have the beta stereochemnm cal con ?guratlon. In the "B" series of
conmpounds, X,0 and Rea are as otherw se as defined herein. Preferably,
het erocycle is preferably substituted or unsubstitued furyl, thienyl, or
pyridyl, X 0 is preferably substituted or unsubstitued furyl, thienyl
pyridyl, phenyf, or cq)ﬁ J h&H &, osbel ) | Raeobs prederabl y| H
substituted g?*%o nsubs?i t E yﬁi%jcthlenyl pyrldjT phenyj , or | oper
al kyl, and R, and R, a each ﬁ prbeta st er eochdni cal conf guratiop. In
the "C' serilesof..clonpounds, °"“ Rs-g—ate—as—ot-ferwse—as—gefred—p—NOK
200 WO 01/ 57/0812 49 N!E’S&;JB/ Oﬁﬂﬁﬁaﬂwrel . RRAPSQRPabI|\REeOer ocy@l o is |H
preferably substitufed or unssubstiiuted@,fluryl, thignyl, or pyridyl, X,, is
preferably substitufed or unstolistalkyredl fluryl, thienyl, pyridyl, phenyl, aor
| oner al kyl 0., ary Rga 1S S ed; gr R
unsubsti t ued| ¥lryl ftf#%ﬁ %@?P&W'O otefgvﬁecgéylr@ﬁsbpﬁll ﬁ‘ﬂgol% H
aréd Eé?i ggcg ézhave 3 b\e{t1a @tgf&gggemh!:m@t gy r@BH' ooo.l n RQQO(D‘ find
CONPOHRES s—as—other-se—as—deft frerer—Preferabty,
het er ocycbo re:apref eMNMX&ubMtethela or &&Q%@rtt&b"\‘sﬁpsq RO | Hor
pyridyl, X1, TS Ppre DS[I[ Ted c t|t /I, [ gh /1
pyridyl, pheh¥f, or T(ﬁé wal kgﬁ H ‘P“-Wyr) l@g—ld&é@/ R ht'ggjrb'/ESHD
only) and R | 10 eafh have t Qég Lg‘gpéreochemcal configurat|{on. In {he
"F" series of _conpolunds, X . are as otHerwise as | hed
herein. Prefp ngl Y, | kgl ocyLgidnaipr ef erry Blgceobst iICH,ed®r PRSTK- { tied
fury!, thieny byri dyI Ksubsitifuted et gr a )| y substjituted or pnsubsti tued
fury[, thienyl, pyfidyl, ph=mmt alkyl | ower aIkyI (4.9, tert-autyl), Rea iis
preferably s'“stitu et—of grststto e t Ve PNENYT
or | ower al ky€6 and F@ONH%oan@PWI@"bach ﬁlnaa%g Re beﬁfé'}, ,%e’fﬁc%cg'] o
configuratioh. In the "G sef5éstiyftedurounds, X10 Jand Rea ara as ot hgrwi de
as defined herein.|Preferablp Ch%*ﬂrocvclo I s preflerably substitutedlor
unsubsti t ued ryl, yl | dyI db@@ preéq:.[ gelo- stiksiooou ¢ or
unsubsti tued bﬁryl %@Qﬁ?ﬂ 2@& Jtt p'l”l nyl, or [over al k k"t§(e g.,
tent-butyl),|Rea is preferab ¥ EU ﬁéhﬁ ed or
10 | C8 -COX,q optionally R,,OCO0- | CH,COO- |R,COO- |H
' substituted C, .
to C, alkenyl
Cs -CONHX,, | optionally R,,,O0C0O0- | C,H,COO- |Rg,COO- | H
substituted C,
to C, alkenyl
c10 -COOX,, | optionally R,;,0C00- | CH,COO- |Rg,COO- [ H
substituted C,
to C, alkynyl
C11 -COX,, optionally R,,OC00- | CH,COO- | Ry, COO- | H
substituted C,
to C, alkynyl
c12 -CONHX,, | optionaily R,,,;0C00- | CH,COO- |RCOC- |H
substituted C,
to C, alkyny!
15 | D1 -COOX,, | heterocyclo R,;,OCO0- | CH,COO- |OCH H
D2 -COX,o heterocyclo R,,,0C00- | CH,CO0- |OH H
D3 -CONHX,, | heterocyclo R,,,0C00- | CH,COO- |OH H




unsubsti t ued

and R, each
of conpounds,

. 25 pyridyl,
pyridyl, phe

substituted or unsubstitued fury!,

furyl,

have the beta stereochem cal
X,0 is as otherwi se as defined herein.
het er occh9ﬁ1§7?%ef erably substituted or unsubstitued furyl PCT
X,0 is preferably substituted or unsubstitued furyl,

nyl, or

t hi enyl

| ower al

pyridyl, ph

kyl (e.g., t

thie

enyl, or
confi gur

ert-butyl),

V3

pyridyl,

| ower al kyl,
In the " HOgsfé}V yl

N%@HSW?S or

t hi enyl

ation.

R2. is pr

phenyl ,

Pr ef er abl

and R ,

ef erabl y
or

| ower

al kyl, and R7 and R, each have the beta reochem cal configuration. In
the "I" series of conpounds, X, 9 and R2, are as otherw se as defined 30
herein. Preferably, heterocyclo is preferably substituted or unsubstitued
furyl, thienyl, or pyridyl, X10 is preferably substituted or unsubstitued
fury!, thie y% Pyl icetybx, Phesstlonahy IOWﬂf,na@dtyda (¢.@H,CcOo-t -jookyl ), Rea is
preferably substituted or = uhsyRstutddied |furyl, thignyl, pyridyl, phenyl, or
| oner al kyl,}] and R/| and R10 e@m¢ENMﬁve i he beta st reochen1c
confi guratl —o—H—the—IF+sert+es—of—¢ uupuuuuo, 2ol r\l ar ¢ ads
ot herwi se as| B2fi neELCCWéroel n| omicapdt abl y RaECO@Ty( IQ}HBGOQ'ef ePlbly | H
substituted [or unsupstitued fitutesl G, | \IO\/ 2004 WD 01/57031 |PCT/ u501 03588
50 thienyl, [or pyridyl X, 0 @dr ablly substitutfed or unsupstitued
furyl, thieny, ph [ oV _ t- yl), a i|s
preferably sﬁ t|tu (%L%IHX fu't Oug \ﬁl?‘?:d,tyé)hi n;fIH pgl dy H phen;ﬁ Qr
| ower al kyl,| and R7, R and aye the beta st ereochem cal
configuratiopn 5 Inithe "K' “prl%c nf cgnmpounds Xlo R2._gndl RS areras
ot herwi se as| pdefi nedchexei ni oftforkiy abl y R j;;elo.ﬂ@equCQHseom-ef'e@aibl y H
substituted jor unsupstitued huﬁmnnaiﬂgenyl, or pyrjidyl, X10 |s prefefably
substituted pr unsupstitued fta@]akervienyl, pyridyl, phenyl,|or |owe
al kyl (e. tert=b T 1S puelerc TTT T U bstrtyued
furyl, thPenyP8 pyr ﬁé@kmphen ptionglly 1aFﬁ$$ gigg?aﬁb aH@HR 0 eaEh 10
have the betia sterepchem cal h § ifon. Any sutstituents pf each ¢f X3,
X5, R2, R apd R o jmy be hyjfb Lol any of tHe heteroatpm contalning
substi t uent si ggl ect psHNAR. L SptEngihp corsR SHbcwo- of| disf.eoeryc) oH al koxw
al kenoxy, al kynoxy, | aryl oxy’ bYshtided © ot'éct ed hyqr oxy, ketp, acyl oxy,
nitro, amnoj am do| thiol, ﬁﬁi@|mk@ﬁ¢ gl , ester and ether nojeties, 15 byt
not phosphor pus—eeri-ai-hhg DIt -e 9 XS NH-6—HEG—OHHRIA—HE
D10 -COO)(10 optionally R,,0C00- | CH,CO0- |OH H
substituted C,
to C; alkynyl
D11 -COX,, optionally R,.0C00- | CH,CO0- | OH H
) substituted C,
7 to C, aikyny!
D12 -CONHX,, | optionalty R;,0C00- | CH,COO- |OH H
substituted C, -
to C; akkynyl
10 | Et -CO0X,, | heterocyclo R,,0C00- |[CH,CO00- |O OH
E2 -COX,, heterocycio R,,.0CO0- | CH,CO0- |O OH
E3 -CONHX,, | heterocyclo R,,,0C0O0- | CH,CO0- |O OH
E4 -COOX,, | optionally R,,,O0C0O0- | CH,CO0- ;0O OH
substituted C,
to C, alkyl
E5 -COX,o optionally R, OCOO0- CH,CO0- | O OH
substituted C,
to C, alkyl
15 | E6 -CONHX,, | optionally R,,O0CO0O- | CH,COO- |O OH
substituted C,
to C; alkyl
E7 -COOX,, | optionally R,;,0C0O0- | CH;COO0- | O OH
substituted C,
to C, alkenyl




R2 O -0 (15) 20 25 SeriesX5X R cR2ROR14
Al - 000X10het er ocycl oR1020C00- C6H5000- OH

A2- COX10haveonsmsi oR, 0aOCOO- C6H5CO0- OH
A3- CONHX, Ohet er ocycl oR, 030C0O0- C6H5COO- OH
A4- 000X10o0pti onal | yR10a0000- C6H5COO- OH substituted C2 to C al kyl
AS- COX100pti onal | yR, 0a0COO- CBH5C00- OH substituted C2 to C al kyl

A6- CONHX, oopt i onal | yR1080000- C6H5000- OH suBdtituted C. to C. al kyl WO -
01/57031 52 5 10 15 09 h. 04'114 PCT/USO /03588
1311- COX, ooptional | yR, 020000- R2, 000-0 H substituted C2 to C. al kynyl
B12- CONHX, oopti onal | yR, 020000- R2a0000 H substituted C2 to C. al kynyl

08 Nov 290
PCT/US01/03588

Cl - COOX10het eg@cycl pk OoCOor - R9.{QO0 R _ OH
C2- COX, ohet er%@ycl oR!%o(g B00- -&a(%"ol—d(éo C.H,C00 ©
C3- CONHX, ohe} er ocyc| oR, 02000p 1Rg, COO- H
C4- COOX, oopt janal Ly 1rrr~mr~”§9u: 0 i H-substHiuted-C2—t0--C8—al-laH
C5- COX, oopt i ppal | YR «GORBAR; BoiR@nanR9. 0QR,,,BC00st i|tGHa02 | O OH
substituted C,
to C, alkenyl
E10 -CO0OX,, | optionally R, OCO0- | CH,CO0- |O OH
substituted C,
to C, alkyny!
EN -COX,y optionally R,0.QC0O0- [CH,COO- |0 OH
substituted C,
7 to C, alkynyl
5 |E12 -CONHX,, | optionally R,,O0C0O0- | C,H,CO0- (O OH
: substituted C,
to C, alkynyl
F1 -CO0OX,, | heterocyclo R,,,OCO0- | R,,COO- Rg,COO- | H
F2 -COX,, heterocyclo R,,0C0O0- | R,COOC- R,,CO0- | H
F3 -CONHX,, | heterocyclo R.;:OC00- [ R, COO- R,,CO0- | H
F4 -COOX,, | optionally R,:0C0O0- | R,COO- R, COO- | H
substituted C,
to C; alkyl
10 |FS -COX,q optionally R,,O0C00- | R,,COO0- R,,COO- | H
: substituted C, _
to C, alkyl
Fé -CONHX,, | optionaily R,,OCO0- | R,COO- | R,COO- |H
substituted C,
. to C; alkyi
F7 -CO0X,, | optionally R,,.0C0O0- R,,COO- R,,COO- | H
substituted C,
to C, alkenyl
F8 -COX,o optionally R,,.0C0O0- | R,COO- Ry, CO0- | H
substituted C,
to C, alkenyl
Fo -CONHX,, | optionally R,,,0CO0- | R,COO- R,,COO- | H
substituted C,
to C, alkenyl
15 | F10 -CO0OX,, | optionally R,,,O0C0O0- | R,,COO- Re,.COO- | H
substituted C,
to C; alkynyl
F11 -COX,, optionally R,,0CO0- | R,COO0- R,COO- | H
substituted C,
to C, alkyny!




to C. alkyl

C. al kenyl

C. al kenyWeIUEHHRHX
to C5 al kenyl
to C6 al kynyl
to C. al kynyl
C2 to C8 al kynyl

C6- CONHX, oopt i onal | yR, 0a0000- C6H5COO- R$aCOO- H substituted C2
to C8 al kyl C7- COOX10opti onal | yR naOCOO C6H5000- ReCOO- H substi t ut ed 53804 504

0- C6H5000- CH H

D2- COX10het er ocycl oR, 920000 C6H5000- CH H
D3- CONHX, ohet er ocycl oR, f1 50000- CBH5000-OH H 0 9 NOV 2004 WO 01/57031 53 5

10 15 PCT/ U
to C$ al kyl
al ky!

10

15

C8- COX, Qopti onal | yR, 0a0000- C6H5000- R9. 000- H substituted C2 to

, oopt i onal | YR, 020000- C6H5CO0- . R92000- H SfPFH(PEdE 2
C10- COOX, oopti onal | yR, 4a0CO0- C6H5000- R9. 000- H substituted C2
Cl1- COX, aopti onal | yR, 0a0OCOO C6H5000- ReCOO- H substituted C2
C12- CONHX, oopti onal | leCBOCI)g C5H5CQ0- RBaCOO- H substituted
D1- COOX, ohet er ocycl oR, 050 8

1/03588 Dd. aoptionallyR 0aQCQ0-CeHSCOO- OHH-substitut-ed—C2
DE1£0X, papdNBIXg) | yRicraMC00- CREOCQBOHH | RBOOE ut edRZOB CH
substituted C,
to C, alkyny!
G1 -COOX,, | heterocyclo R,,,QC00- | R,CO0- OH H
G2 -COX,, heterocyclo R,,CCO0O- | R,,COO- OH H
G3 -CONHX,, | heterocyclo R,;.0C0O0- | R,,COO- OH H
G4 -COOX,, | optionally R,.OCO0- | R,,COO- OH H
substituted C,
to C, alky! |
G5 -COX,e optionally R,,,0C00- | R,,COO- OoH H
- substituted C, .
to C, alkyl
G6 -CONHX,, | optionally R,,.0C00- | R,,COO- OH H
substituted C,
to C, alkyl
G7 -CO0OX,, | optionally R,;,0C00- | R,,COO- OH H
substituted C,
to C, atkeny!
G8 -COX,, optionally R,;,0C00- | R, COO- OH H
substituted C,
to C, alkenyl
GS -CONHX,, | optionally R0, 0C0O0- | R,CO0- OH H
: substituted C,
to C,; alkenyl
G10  |-COOX,, | optionally R,,,0C00- |R,CO00- ~ | OH H
substituted C, :
i to C, alkynyl
G11 -COX,q optionaily R,,0C00- | R,,COO- OH H
substituted C,
to C, alkyny!
G12 -CONHX,, | optionally R,,,0C00- | R, COO- OH H
substituted C,
to C, alkynyl
H1 -CO0OX,, | heterocyclo R,,,0CO0- | CH,CO0- |OH OH
H2 -COX,, heterocyclo R,.OCO0- | CH,COO0- | OH OH
H3 -CONHX,, | heterocycio R,,0CO0- | C,H,CO0- | OH OH
H4 -CO0OX,, | optionally R,0,0C0O0- CsH,CO0- | OH OH
substituted C,
o C, alkyl




D6- CONHX, oopt i onal | yR, 0a0000- C6H5000- OHH substituted C2 to C. al ky
D7- CO0X, oopti onal | yR, 0a0000- C6H5CQ0- OHH substituted C2 to C. al kenyIU9 NGV 2004

D8- COX10opybenadtday R, 0a0CO0- C6H5000- OHH substituted C.
D9- CONHX, oopti onal | yR, Qa0C00- C5H5CO0- OHH substituted C2 to C al kenyl

to C. ackasylossss

D10- COOX100pti onal | yR, f1 aOCOO- CBH5000- OHH substituted C2 to C. al kynyl
D11- COX700pti onal | yR10 OCOO C6H5COO- OHH substituted C2 to C  al kynyl
D12- CONHX, qopt i onal | yR, 0a0000- C6H5C00- OHH Safbstituted C2 to C.  al kynyl
El - 000X, Ohet er ocycl oR, 0a0000 C6H5000- 0OH E2- COX, ohet er ocycl oR102
0000 C6H5000- OOH E3- CONHX, ohet er ocycl oR, O. 0000 C6H5COO- 0CH

E4- CO0X10o0pti onal | yR, 0a0COO- C6H5000- OOH substituted C. to C4 al kyl
E5- COX, oopt i ' TYyRTO 0-00H sjubst d alf kyil
E6- CONHX, oopt i Gnal | y Fg %000 gt&b%@#bﬁt ep (% %tcgé iE%I(yl OH
E7- COOX, aopt fonal | yR, 030000 ( subst itutedf C2 to C, 4l kenyl
01/ 57031 54
H6 -CONHX,, optlonally R,;,0C0O0- [CH,LCOO- |OH OH
substituted C,
to C, alkyl
H7 -COOX,, | optionally R, OC00- [ CH,COO- | OH OH
substituted C,
to C, alkenyl
H8 -COX,o optionally R,,,0C00- | C,H,COO- | OH OH
substituted C, .
to C, alkenyl
5 |HS -CONHX,, | optionally | R,,,0COO- | C(H,COO- |OH OH
: substituted C,
to C; alkenyl
H10 -CO0OX,, | optionally R,,.0C00- C,H:COO- |OHRH OH
substituted C,
to C, alkynyl
H11 -COX,, optionally R,0CO0- | CH,COO- | OH OH
substituted C,
to C, alkynyl
H12 -CONHX,, | optionally R,,0C00- | CH,COO0- | OH OH
substituted C,
to C, alkynyl
i1 -CO0X,, | heterocyclo R, 0C00- | R,,COO- 0 OH
10 (12 -COX,q heterocyclo R,,0C00- | R,COC-: |O OH
13 -CONHX,, | heterocyclo R,;,0C00- | R,,CO0- o OH
14 -COOX,, | optionally R,,0C0O0- | R,,COO- o) CH
substituted C,
to C, alky!
15 -COX,, optionally R,,0C00- | R,,COO- 0 OH
substituted C,
to C, alkyl
16 -CONHX,, | optionally R,:.0C00- | R,COO0- o OH
substituted C,
to C, alkyl
15 |17 -COOX,, | optionally R,,,0C00- | R,COO- o OH
substituted C,
to C, atkenyl
I8 -COX,, optionally R,;,0C00- | R,COO- o OH
substituted C,
to C; alkenyt




510 15 Q9 h' 0oV 7fltgl~
E8- COX, oopti onal | yR10a0000O C6H5CO0- OOH substituted C2 to C al kenyl
E9- CONHX, aopt i onal | yR, 0a0OCO0- C6H5CO0- OOH substituted C2 to

E10- COOX, ¥

131 | yR 0a0000- C6H5C00- 00H substituted C2 to

PCF/ USO1/ 03588

El | - COX, oopti onal | yR10a0000- C6H5000- 0OH substituted C2 to C. al kynyl
E12- CONH) (100pti onal | yR, 0a0OCOO- C6H5000- 0" OH substituted C2 to C8 al kynyl
Fl - COOX, ahet er ocycl oR, 0a0COO0- R2. 000- R9a000sH
F2- 00X, Ohet er ocycl oR, aa0C00- R2a000- RgaCOO- H
F3- CONHX, ohet er ocycl eR, 0e0000- R2. 000- ReaCOO H
F4- CO0X, oopti onal | yR, aa0000- R2ZaCO0O RgaCOO- H substituted C2 to C al kyl

F5- COX10o0pt i prallyR-aa0300-—R2a060—-R9-

aYaYall|

aulbhot Lt

T AP~ o s T

~

09 NOV 2004

Erisifies

F6- CONHX, ooptlgonal |

F7- COOX, oopt
F8- COX, oopt i

10

15

lonal |y
onal | yR

V@GR C
R, aa0000-
. 020000- R

U\

&ticbely Ry,
F&Jb,sﬂtl!%djéa(
pRODE 0(

magmsti
POO- H subst i

MouUunuoLl T U Ul

-H substit

Rt @02 t
tuted C2 t
ted C2 to

LU .

L.l 1
ar Ky

0OC. alk
o C8 al k
C8 al ken

yPH
Eny|
i

110

-COOX,,

optionally
substituted C,
to C, alkynyl

R,;,0CO0-

R,,COO-

o

OH

111

-COX,,

optionally
substituted C,
to C, alkynyl

R,,,0C0O0-

R,,COO-
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F9- CONHX, oopti onal | yR, 020000- R2ZaCOO- RgaCOO- H substituted C2 to C8 al #f
F10- COOX, oopt i onal | yR, f1 a0000- R2a000- RgaCOO- H substituted C2 to C38 ynyl
F11- COX, oB§t 9151781 yR, 0a0C00- R2aCOO- Rga000- H substituted C2 t"&Té.JS"é’P%?ﬂyl 0
9 NOV 2004 WD 01/57031 55 5 10 15 PCT/ USOL/ 03588

F12- CONHX, aopti onal | yR, Ca®00- R2. 000- Rga000- H substituted C, to C8 al kynyl
Gl- 000X10het er ocycl 0R10a0000- R2aC00- OHH  gzg

&- COX, Chet erocycl o0R10a0000- R2a000- OHH

G3- CONHX10het er ocycl oR, 0a0000- R2zaCOO- OHH

A- COOX, oopt i onal | yR, 0a0COO- R2a000- OHH substituted C2 to. C al kyl

E'F&’]U 200k

GS- COX10opt i O0S00--R2 —-CO0—-OHH—sHhstHuted-G2—te—C—agHeH
G6- CONHX, OCodtKkbnal | yRKDARCO O F2eeegelOHH! RuhOCQAD e RGLED0O- C8 |dREGOO- | OH
G7- C00X100ptf TOa0000-IR2aCOCr CHF $UpPS LT ur ed C—arkKenyd
G8- COX100pt i |dfral | v R, T500. RIIBOC s LFeePHQy KPR 4l k%a@%s - | OH
G- CONHX, oopftkonal Ty R ARG fRa5eaisH| r,,0c00- | R, CO0- | R,COO- | OH
K4 -COOX,, | optionally R,,,O0C00- | R,,COO- R,,COO- { OH
substituted C,
to C, alkyl
5 |K5 -COX,, optionally . R;:0C00- | R,COO- R, COO- | OH
substituted C,
to C, alkyl
K6 -CONHX,, | optionally R,,,0C00- |R,C00- |R,COO- |OH
substituted C,
to C, alkyl ,
K7 ° |-COOX, |optionally |R,,0C00- |R,COO- R,,COO- | OH
substituted C,
to C, alkenyl
K8 -COX,q optionally R,,,0C00- | R,,COO- R,,C0OO- | OH
substituted C,
to C, alkenyl
K9 -CONHX,, | optionally R,.0C00- 1 R,,COOC- R, COO- | OH
substituted C,
to C, alkenyl
10 | K10 -COOX,, | optionally R,0,0C00- | R,,CO0O- R,,COC- | OH
. substituted C,
_ to C, alkynyl
K11 -COX,, optionally R, 0C0O0- |R,COO- |R,COO- |OH
substituted C, :
to C; alkynyl
K12 -CONHX,, | optionally R, OC0O0- | R,,CO0- Rg,CO0- | OH
substituted C,
to C,; alkynyl




substituted C. to C. al kenyl GLlO-COOX ooptional | yR 0a0000- R2, 000- OHH
substituted C2 to C8 al kynyl Gl1-00X, Ooptional | yR GaOCOO- Rz, , 000- OHBI S KOV 7904
substituted C2 to C. al kynyl GL2- CONHX10opti onal | yR, 0a0000- R2zaCOO- OHH ’
substitutwe® @573 C. al kynyl HL- COOX, Chet er ocycl oR, 0a0000 CBAB&ISG1/8358%

H2- 00X10het er ocycl oR, GBOC00- C6H5COO- OHOH

H3- CONHX10het er ocycl eR, 0a0000- C5H5000- OHOH

H4- C00X, Oopt i onal | yR, Ca0OCOO- C6H5000- OHOH stituted C2 to C8 al kyl WO
01/57031 56 5 10 15 0 9 NOV 2004 PCT/ US017703588

H5- COX, , opti onal | yR1L03OC00- C6H5000- OHOH substituted C2 to Ce al kyl

H6- CONHX, Qopt i onal | yR10aOCOO C6H5COO- OHOH substituted C2 to C8 al kyl

H7- COOX100pt i onal | yR, CaOCOO C6H5COO- substituted C2 to C. al kenyl

H8- COX10opti onal | yR, Ga0000O C5H5000- tuted C2 to C8 al kenyl

HI- CONHXi Oopt i onal |y Rjtt& 8P S oRIastHE by ths tel ebRmyF3rmation 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
5 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
10 drugs for 72 h at 37 ° C. At the end of incubation the drug-containingg media were
decanted, the dishes were rinsed with 4 mL of Hank's Balance Sait Solution
(HBSS), 5 mL of fresh medium was added, and the dishes were returned to the
incubator for colony formation. The cell colonies were counted using a colony
counter after incubation for 7 days. Cell survival was calculated and the values of
15 ID50 (the drug concentration producing 50% inhibition of colony formation) were
determined for each tested compound.

Compound IN VITRO
ID 50 (nm) HCT116
taxol 21
docetaxel 0.6
20 1755 <1
1767 <10
1781 <1
1799 <1
1808 <10
25 1811 <1
1822 <1
1838 <1
1841 <1
1855 <10




to C. al kenyl H10- COOX10opti onal | yR O 0000 CBH5COO OHOH substituted C2 to

C. al kynyl H11- COX10opti onal | yR, Ca0000- C6H5CO0- OHOH substitut ed C2 tbd &0V 7004
al kynyl Higo @fR¥d% oopti onal | yR, Ga0000- C6H5COO- OHOH subst i t ut por/GRo1t03548.

al kynyl 11- COOX10het er ocycl oR, O. 0000- R2a000- 0CH

12- COX10het er ocycl oR1030C00- R28000- OCH

13- CONHX, ohet er ocycl oR, Qa0000 R2aCOO- OCH

14- COOX10opt i onal | yR, Ca0C00- R22000- 00H sub®lituted C2 to C. al kyl

15- COX10opti onal | yR10aOCOO- R2a0000CH substituted C2 to C al kyl

16- CONHX10opt i onal | yR, Ga0000 R2, 000- 0OH substituted C2 to C8 al kyl

17- COOX, Bopti onal | yR1L020COO- R2. 000- OOH substituted C2 to C8 al kenyl

18- COXt Oopti onal | yR1080C00- 0- 0OCH §q§@t|tuted CZ2 to C jal kenyl 09 NOV
2004 WO 01/57031 57 5 10 15 1 US04/ 035
19- CONHX, oopt i onal | yR, aa®00D4¢gg 000- OOH substituted C2 to ¢8 al kenyl
2002 <1
2011 <10
5 2020 <1
2032 <1
2044 <1
2050 <1
| 2062 <10
10 : 2077 <10
2086 <1
2097 <1
2666 <1
2972 <10
15 2988 <1
2999 <1
3003 <10
3011 <1
3020 <1
20 3033 <10
' 3155 <1
3181 <1
3243 <1
3300 <10
25 3393 >50
3433 22.3
3911 <1
3929 <1
3963 <1
30 4000 <1
4020 <1




110- COOX, oopti onal | yR, 0a0COO- R22000- OOH substituted C2 to C. al kynyl
111- COX, Copti onal | yR, Q0000 R2a000- OOH substituted C2 to C8 ai kynyl 08ROV i
112- CONHX, oopt i onal | yR, 020000- R2aCOO- OOH substituted C2 to C8 al kynyl

J1- COOX10metesTsycl o - R, 0a0OCO0O- R2a000- OHOH PCT/US01/03588

J2- COX10het er ocycl oR, 0a0000- R2Za0000OHOH

J3- CONHX, ohet er ocycl oR10a0000 R2, 000- OHOH

J4- COOX, Oopti onal | yR, 0a0C00- R2aCOO- OHOH supstituted C2 to Ca al kyl

J5- COX, ooptional | yR, 030000 R2a000- OHOH sub8lituted 2 to C. al kyl

J6- CONHX, oopt i onal | yR10a0000O R2aCOO OHOH substituted C2 to C al kyl

J7- COOX10optional | yR, 0aOCO0O R22C00- OHOH substituted C2 to C8 al kenyl

J8- COX, Copt i onal | yR10a0000- R2a000- OHOH substituted C2 to C. al kenyl

J9- CONHX, oopti onal | yR, 0a00 3000- OHP4substituted C2 toj C. al kenyl
J10- COOX, oopt i onal | yR oa —000-CdOH substituted . C2tp C  al kynyl
J11- COX10opti onal | yR10a000Q-4R88000- OHOH<g0bstituted C2 to . al kynyl
JlZ-CCNHX,ooptionaIIyR,oaOC%%g%2,GGG- :H'aubatifuicd €2
4374 <1
5 4636 <10
6466 <10
4959 <1
4924 <10
4844 ‘ <1
10 | 5171 <1
5155 <10
1788 <1
1767 <10
1771 <10
15 1866 <1
2060 <10
2092 <1
2088 <1
20 Exampie 6

Preparation of Solutions for Oral Administration

Solution 1:  Antitumor compound 1771 was dissolved in ethanol to form a
solution containing 145 mg of the compound per ml of solution. An egual volume
of Cremophor® EL solution was added to the solution while stirring to form a

25 solution containing 72.5 mg of compound 1771 per ml of solution. This sclution
was diluted using @ parts by weight of saline to form a pharmaceutically
acceptable solution for administration to a patient.

Solution 2:  Antitumor compound 1781 was dissolved in ethanol to form a
solution containing 98 mg of the compound per ml of solution. An equal volume
30 of Cremophor® EL was added to the solution while stirring to form an solution



to C. al kynyl WD 01/57031 58 5 10 0 9 NOV 2UN PCT/ U501/ 03588

K1- COOXt Chet er ocycl oR, 0r0000- R23C0O0- R93C00- OH G2 NOV 7001
K2- COX10het er ocycl oR10a0COO R28C00- R9a000- CH
K3- CONHX, m?lé?%é&cl oR, 0a0000- R22000- RI8CD0- OH PCT/US01/03588

K4- COOX10o0pt i onal | yR14a0OC00- R2. 000- R92000- OH substituted C2 to C. al kyl
K5- COX10opt i onal | yR10a0C00- R2a000- R9a0000H substituted C2 to Ca al kyl

K6 CONHX10o0pt i onal | yR10a0000- R28CO0O- R98CO0C substituted C. to C al kyl
K7- COOX10o0pt i onal | yR7080C0O0O- R2000- R9, 000- substituted C. to C. al kenyl
KS- COX10opti onal | yR, Ga0000 R2aCOO- NOOO- OH substituted C2 to C. al kenyl

K9- CONHXt Qopt i onal | yR1Ra0000- R2ZaCOO- R92000- OH substituted C2 to C. al kenyl

K11 GOX100pt FOREATM PR T2.BR00 60 " BRON IR BT S DT ed 1SR g utied
K12- CONHX1QopsirengIparRIDBaeih &2 saloRt faona@harniaseutioaldaczepteb® seibtigny |
V0 01757031 I?c%T z/aéJ r%?n]iétgg’t?gé to a patient.



59 Exanple 5 1In Vitro cytotoxicity neasured by the cell col ony fornaidgﬂUUQMi
assay Four hundred cells (HCT116) were plated in 60 nm Petri dishes vl
containing 2.7 nL of medium (nodified McCoy's 5a nedi um contai ning 10%
fetal bovine 5 serumand 100 units/nL penicillin and 100 g/ nL

streptomycin). The cells were incubated in a C02 incubator at 37 Cfor 5 h
for attachnment to the bottom of Petri dishes. The conpounds identified in
Exanpl e 2 were made up fresh in medium at &&n tines the fina

concentration, and then 0.3 nL of this stock solution was added to the 2.7
mL of nediun1in the dish. The cells were then incubated with 10 drugs for

72 h at 37 C. At the end of incubation the drug-containing nedia were
decant ed, theCihigises were rinsed with 4 nL of Hank's Bal ance Salt Sol ution
(HBSS), 5 nL of fr frqsh nﬂﬂb?§ﬁ¥@§¥ﬁgq gf ﬁﬂﬁ t he di shes were returned to the

I ncubat or for col ony forna [P¢8Poni es were counted using a
colony counter after incubation for 7 days. Cell survival was cal cul at ed
and the val ues of 15 |1D50 (the drug concentreu|Ry5 eggducing 50% i nhi bi tion

of colony formation) were MeNHNEd for each conpound. 20 25
ConpoundI N VITRO I D 50 (nm H 16 xo|2 ) -IR76 1755<1 1767<10
1781<1 1799<1 1808<10 1811<1X% 22<1 1 -

10 15

wherein - .
- R, is acyloxy, '
5 R, is hydroxy;
R, is keto, hydroxy, or acyloxy;
R,; is R,,,OCO0-;
R,, is hydrido or hydroxy;
X, is substituted or unsubstituted alkyl, alkenyl, alkynyl, phenyl or
10 heterocyclo, wherein alkyl comprises at least two carbon atoms;
X, is -COX,,, or -CONHX,,;
X, is alkyl alkenyl, alkynyl, aryl or heterocyclo and
Acis acetyl
R,q, is hydrocarbyl, substituted hydrocarbyl or heterocyclo, wherein said
15 hydrocarbyl comprises at least two carbon atoms and wherein ‘'said substituted
hydrocarby! is substituted with a group selected from the group consisting of
heterocyclo, alkoxy, alkenoxy, alkynoxy, aryloxy, protected hydroxy, keto, acyl,
acyloxy, nitro, amino, amido, cyano, thiol, ketals, acetals, esters, and ethers.

2. The taxane of claim 1 wherein R, is substituted methyl or
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl or C, - C; alkynyl.

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

4, The taxane of claim 2 wherein X; is -COX,; and X, is phenyl.

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



20 25 30 1867<1 1999<1 2002<1 2011<10 2020<1 2032<1 2044<1 2050<1 2062<10 _
2077<10 2086<1 2097<1 2666<1 2972<10 2988<1 2999<1 3003<10 3011<1 302b%K0V 730
3033<10 3155<1 3181<1 3243<1 3300<10 3393>50 343322.3 3911<1 3929<1 3963<1
4000<1 4020<1 09NOV7004 PCT/ USOL/ 03588 0. 1J [~~ WD 01/ 57031
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6.  The taxane of claim 5 wherein X, is furyl, thienyl, pyridyl, C, - C,
alkyl, C, - C; alkenyl, or C, - C; alkynyl.

7. The taxane of claim 5 wherein X, is -COX,, and X,, is phenyl.

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

9. The taxane of claim 8 wherein X, is furyl, thienyl, pyridyl, C, - C,
alkyl, C, - C, alkenyl, or C, - C, alkynyl. '

10.  The taxane of claim 8 wherein X, is -COX,, and X,, is phenyl.

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

12.  The taxane of claim 11 wherein X, is 2-furyl, 3-fury!, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C,
alkynyl.

13.  The taxane of claim 11 wherein X; is -COX,, and X,, is phenyl.

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

15.. The taxane of claim 14 wherein X, is 2—fur}l, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyt, C, - C, alkyl, C, - C, alkeny!, or C, - C,
alkynyl.

16. The taxane of claim 14 wherein X; is -COX,, and X, is phenyl.

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

18.  The taxane of claim 17 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-

thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C, alkenyi, or C, - C,
alkynyl.



61 5 10 15 4074<1 4088<10 4090<1 4374<1 4636<10 6466<10 4959<1 4924<10
4844<1 5171<1 5155<10 1788<1 1767<10 1771<10 1866<1 2060<10 2092<1 2%%?&% .
PCT/ US01/ 03588 20 Exanple 6 Preparation of Solutions for Oal NOV 2004
Adm ni stration Solution 1. Antitunor conpound 1771 was dissol ved in ethanol
to forma solution containing 145 ng of the conpound per m of solution.
An equal volunme of Crenophor(r) EL solution was added to the solution
while stirring to forma -25 solution contai ﬁ5ng 72.5 ng of compound 1771
per m of solution. This solution was diluted using 9 parts by wei ght of
saline to forma pharmaceutically acceptable solution for adm nistration
to a patient. Solution 2: Antitunor conpound 1781 was dissol ved in ethanol
to forma sol uti od9ontldietaxgne®f slgimfi 1 whetainpe it C P, and &, isqpharnybn. An
equal volunme 30 of Crenophor(r) EL was added to the solution while stirring
to forman solution G 1(%_ N ZrLi \I&Jif) 01157031 PCT/ USO01/ 03588 62 contai ni ng 49
mg of conpound 178%0per The taxaaeoficlayn.2 wheeein &.wis vdriges Rails ety and R; is

benzoyloxy.

21.  The taxane of claim 20 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.

22.  The taxane of claim 20 wherein X, is -COX,, and X,, is phenyl.

23. The taxane of claim 1 wherein R, is C, - C; alkyl.

24.  The taxane of claim 23 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.

25.  The taxane of claim 23 wherein X, is -COX,, and X,, is phenyl.

26.  The taxane of claim 23 wherein R,, is hydrido.

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, alkeny!, or C, - C,
alkynyl.

28. The taxane of claim 26 wherein X, is -COX,, and X,, is phenyl.

29.  The taxane of claim 23 wherein R, is benzoyloxy.

30. The taxane of claim 29 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!.

31.  The taxane of claim 29 wherein X, is -COX,, and X,, is phenyl.

32.  The taxane of claim 23 wherein R,, is hydrido, R, is keto, and R, is



using 9 parts by weight of saline to forma pharmaceutically acceptable
'solution for admnistration to a patient. 09NGY NnL 63 Cl ains 1. A Eﬁﬁ@n@%
having the formula: RI4 HOR 2 _ -O QAc wherein R2 is acyl oxy; Lev
hydroxy; R is keto, hydroxy, or acyloxy; R o is R 0a0000; R14 |s hydrldo
or hydroxy; X3 is substituted or unsubstituted al kyl, al kenyl, alkynyl,
phenyl or 10 heterocyclo, wherein al kyl conprises at |east two carbon
atons; X5 is -COX10, or -CONHX,,; X10 is @bkyl, al kenyl, al kynyl, aryl or
het erocyclo; and Ac is acetyl; R o, is hydrocarbyl, substituted

hydr ocar byl or heterocyclo, wherein said 15 hydrocarbyl conprises at | east
two carbon atons and wherein "said substituted hydrocarbyl is substituted
with a grou%eﬁgbﬂgkﬁd fromthe group consisting of heterocyclo, alkoxy,

al kenoxy, al kynoxy, aryl oxy, protected hydroxy, keto, acyl, acyl oxy,

nitro, am no, am do, cyano, thiol, ketals, acetals, esters, and ethers. 2.
The taxane of cla&3m 1Wa&ane@f@mnmsazwhetemmaé@lzrfatym f-.ggl 2sthlietyil t3:t ed or

Uaxane. of eV 2RI o Baridvl 480 Cor o Gyph@al 8 G G (7 o

- C8 al kenylalkymyl.C2 - C. al kynyl. 4. The taxane of claim2 wherein X is
-COX,, and X10 is phenyl. 5. The taxane of claim2 wherein R14 is hydrido.
0 9 NOV 2004 64 6. The taxane of claim5 wherein X. is fury[, thienyl,
pyridyl, C2 - C8 34l kylhe texanes claimedd whetsin & is -COXa ayth 1o isphemyb t axane
of claim5 wherein X5 is -COX" and XlO I's phenyl. 8. The taxane of claim?2

wherein R2 is be I 9. Th e of claim38 erein X3 is furyl,
thienyl, pyridyl rbzsé Qﬁ‘égtaxane 0?‘ claim ‘Pwhereln 100 1S etm. Y

36. The taxane of claim 35 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.

37. The taxane of claim 35 wherein X, is -COX,, and X,, is phenyl.

38. The taxane of claim 35 wherein R,, is hydrido.

38. The taxane of claim 38 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.

40. The taxane of claim 38 wherein X; is -COX,, and X,, is phenyl.

41.  The taxane of claim 35 wherein R, is benzoyloxy.

42.  The taxane of claim 41 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,

atkynyl.

43. The taxane of claim 41 wherein X; is -COX,, and X,, is phenyl.

44.  The taxane of claim 35 wherein R,, is hydrido and R, is keto.

45. The taxane of claim 44 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,



alkyl, C2 - C alkenyl, or C2 - C alkynyl. 10. The taxane of claim8
wherein X. is -COX,, and X, 0 is phenyl. 11. The taxane of claim 2 wh8Efdiln 210t
R14 is hydrido and R is keto. 12. The taxane of claim 11l wherein X 1is
2-furyl, 3-furyl, 2-thienyl, 3- thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
C2 - C alkyl, ¢ - C8 alkenyl, or C - C8 alkynyl. 13. The taxane of
claim 1l wherein X5 is -COX" and X10 is phenyl. 14. The taxane of claim2
wherein R2 is benzoyloxy .and R is keto. 1567/ The taxane of claim 14
wherein X is 2-furyl, 3-furyl, 2-thienyl, 3- thienyl, 2-pyridyl,

3-pyridyl, 4-pyridyl, C2 - C8 alkyl, C2 - C8 alkenyl, or C2 - C8 alkynyl.
16. The taxane of claim 14 wherein X5 is -COX" and X10 is phenyl. 17. The

t axane of cl aialiydylvherein R14 is hydrido and R2 is benzoyl oxy. 18. The
taxane of claim 17 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3- thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C - C alkyl, C2 - C alkenyl, or C - C8
al kynyl . 09 Nov 20@6.65 Tte taxaeeto&zmttﬁwbbemmxuswﬁ%g and<5(1¢§pr(e@>ﬂ and
X10 is phenyl. 20. The taxane of claim2 wherein R14 is hydrido, R 1is
keto, and R2 is benzoyloxy. 21. The taxane of claim?20 wherein X3 is
2-furyl, 3-furyl, #7thi éfrlrgﬂ taxgne iofiiclaiy 35 wheiain Rslis benagylowy Bnd Rys ety |

2 - & alkyl, G - C8 alkenyl, or C2 - C8 alkynyl 22. The taxane of
clai m 20 wherein X ~COX10 and X The taxane of . cl "1
Sher ol n R10a | 5 C248. G ThAcaNG f i 4 ERaRIERA:ds ARG BN SISOV &
2-furyl, 3- fUﬂanyIZQtﬁyrﬁWWB,-pﬁidw M-p?lsidiy! C; PWBIa@WI,,C§ Cy allkdnlyl, ot-QuyrC gyl ,

C2 - C8 al kyl, Ié?%x- C8 al kenyl , - al kynyl . 25. The taxane of

cl ai m 23 wher & k is -COX10 and X10 is phenyl 26. The taxane of claim 23
wherein R14 is hydrido. 27 The taxane of claim 26 wherein X3 is 2- furyl

3-furyl, 2-thienyl 493- e%gne wm%wpér%w%'coﬂr ¥hd

al kyl , C2 - C8 al kenyl ~al kyny e ta>2 ne o ° |"al my£6
wherein X5 is -COX,, and X10 is phenyl. 29. The taxane of cl ai m 23 wherein

R2 is benzoyloxy. 3@ Thedw@%ane o?ﬁ:la‘ih%%ﬁgré’m%‘?léhﬁldosaﬁd Wﬁé/benzoyloxy
3-furyl, 2-thienyl, 3- thienyl, 2-pyridyl, 3-pyridyl,” 4-pyridyl, C2

al kyl , C2 - C8 alkenyl or C2 - C8
51.  The taxane of claim 50 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.

52. The taxane of claim 50 wherein X; is -COX,, and X,, is phenyl.

53.  The taxane of claim 35 wherein R,, is hydrido, R, is keto, and R, is
benzoyloxy.

54.. The taxane of claim 53 wherein X, is 2-fur31l, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C;
alkynyl.

55. The taxane of claim 53 wherein X; is -COX,, and X, is phenyt.

56. The taxane of claim 53 wherein X, is -COOX,, and X,, is t-butyl.

57. The taxane of claim 56 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.



al kynyl . 31. The taxane of claim29 wherein X. is -COXi Q and X1D i s phenyl.
32. The taxane of claim23 wherein R4 is hydrido, Re is keto, and RRIiNGVQI04
9 NOV 2004 66 benzoyl oxy. 33. The taxane of claim 32 wherein X. is 2-furyl,
3-furyl, 2-thienyl, 3- thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C2 - C8
alkyl, C2 - C alkenyl, or C2 - C8 alkynyl. 34. The taxane of claim 32
wherein X. is -COX, and X10 is phenyl. 35. The taxane of claim1 wherein
R108 is ethyl. 36. The taxane of claim 35 Viferein X3 is 2- furyl, 3-furyl,
2-thienyl, 3- thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C2 - C8 alkyl, C -
C8 al kenyl, or C2 - C8 al kynyl . 37. The taxane of cl ai m 35 wherein X5 is
- COX" and XlO is phenyl. 38. The taxane of claim 35 wherein R14 is hydrido.
39. The taxane of 38ai nAdaxamehavingtBefernmulauryl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C2 - C al kyl , 02 - 8 al kenyl,
or C2 - C8 al kynyI 40. The taxane of cI aim 38 wherein X5 is -COX70 and X"
is phenyl. 41. The taxane of claim 35 wherein Fﬁ bs benzoyl oxy. 42. The
taxane of claim 4l wherein X XsNg&-fQryl, 8-furjyl'; Q-thienyl, 3- thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl -cz C8' alks alkenyl or C2 - CO
al kynyl . 43 The taxane of clg m wheDet CAX10 and XlO i s phenyl.
44. The tafane of cl aim 35 wherei rOR14 IS hyd @' is keto. 45. The
taxane of claim 44 wherein X3 is 2-furyl, A , hi enyl, 3 thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C2 - C8 al by , 5:2:—al kenyl or C2 - C8
0 9 NOV 2004 67 al kynyl. 46. The t axane of cl ai m 43Asherein X5 is -COX, ,
and X,, is phenyl. 47. The taxane of claim 35 wherein R2 is benzoyl oxy and
R is keto. 48 The taxane of claim47 wherein X3 is 2-furyl, 3-furyl,
2-thienyl, 3- thieRylsbenzoWexyy|  3-pyridyl, 4-pyridyl, C2 - C8 alkyl, C2 -
C. al kenyl, or C2 R, {Phydtbkynyl . 49. The taxane of cl ai m 47 wher,ein X5 is
- COX" and X is phgnyl. S%nge taxane.of claim35 wherein R14 is hydrido
and R2 i s benzoyl oé‘yﬂ Ri0a

10 X, is substituted or unsubstituted heterocyclo;

Xg is -COX,,, -COOX,,, or -CONHX,,;

X, is hydrocarbyl, substituted hydrocarbyl, or heterocyclo; and
R,q. IS hydrocarbyl, substituted hydrocarbyl, or heterocyclo; and
Ac is acetyl.

58.  The taxane of claim 58 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.

60. The taxane of claim §9 wherein X, is -COX,, and X10 is phenyl, or X,
is -COOX,, and X,, is t-butyl.

B61. The taxane of ¢claim 58 wherein X; is furyl or thienyl.

62. The taxane of claim 61 wherein X, is -COX,; and X,, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridy!, 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, - C4 alkynyl.

63. The taxane of claim 61 wherein X, is -COX,, and X, is phenyl, or X,
iS 'COOX10 and X10 is t'butyl.

64. The taxane of claim 58 wherein R,,, is methyl or ethyl.



51. The taxane of claim50 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-.
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C - C alkyl, C - C al I@bgnW‘, 2004
or C2 - C8 alkynyl. 52. The taxane of claim50 wherein X5 is -COX" and X10
i s phenyl. 53. The taxane of claim 35 wherein R14 is hydrido, R is keto,
and R2 is benzoyloxy. 54.. The taxane of claim53 wherein X. is 2-furyl,
3-furyl, 2-thienyl, 3- thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C2 - C8

al kyl, C2 - C8 alkenyl, or C2 - C8 alkynyl 6955 The taxane of claim 53
wherein X. is -COX" and X10 is phenyl. 56. The taxane of claim53 wherein
X. 1s -COOX10 and X10 is t-butyl. 57. The taxane of claim56 wherein X3 is
2-furyl, 3-furyl, 2-thienyl, 3- thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
C2 - C8 alkyl, 2 653 dhetaxanesf c@mémhemm%w 2-fg0) DR Esthendad- A

t axane havi ng thj o i i HOR2 L' O QCAc R is

benzoyl oxy; é@a@ﬁglf %y@#@b)ﬁwéﬁlsa%lgw 10 X3 is substituted or
unsubstituted heterocyclo; X5 is -COX o0, -COOX, 0, or -CONHX10; X, 0 is

Eygr ocar Ey: : SUESE IGBJE ed’ﬁ"é’((?i(ﬁﬁérd?b}aim%S hmtammcxsquls ocomgan§3Q§id §ubsttitu|ted
rocar , SuUupstliiute o (0) e 0cC 0, - ahn C .l cet. .
Dy rar Y can ! aPsiubSitfslb R o2 Ry Pur iﬁﬁgﬁf . Z-Efgng]ﬁ;nvrﬁit 4.
thienyl, 2-pymyddyl, C3-Gralky| C, oC,alimnyl,dylC, 60, alKipyl exXoés b and X, is
wherein X5 is - o P is - " apd i

eyl "6n S s ttuedBrudsupsttuBREEV] o, Bhat®, -G, SEERIT ofll ClbkiyL) o

taxane of claim6l wherein X. is -COX" and X" is substituted or

unsubst i tuted phenyd, 2y takand of elakin 6SwhBIEIAN, is SCON, £ X, 2sptidrit or X,
PYELEYE: ™ is .cOOX,, and X,, is t-butyl. |

68. The taxane of claim 64 wherein X, is furyl or thienyl.

69. The taxane of claim 68 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; alkyi, C, - C, alkenyl, or C, - C, alkynyl.

70.  The taxane of claim 68 wherein X is -COX,, and X,, is phenyl, or X;
is -COOX,, and X,, is t-butyl.

71 The taxane of claim 64 wherein X, is pyridyl.

72.. The taxane of claim 71 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, alkeny!, or C, - C, alkynyl, or X, is -COOX,, and X,, is
substituted or unsubstituted C, - C, alkyl, C, - C, alkenyl, or C, - G, alkynyl.

73.  The taxane of claim 71 wherein X; is -COX,; and X,, is phenyl, or X
is -COOX,, and X,, is t-butyl.

74.  The taxane of claim 58 wherein X, is furyl or thienyl, R, is ethyl,
and X, is -COX,, and X,, is phenyl, or X; is -COOX,, and X,, is t-butyl.

75. The taxane of claim 58 wherein X, is 2-fury! or 2-thieny!, R, is
ethyl, X; is -COOX,, and X,, is t-butyl.



pyridyl, C, - C alkyl, C - C8 alkenyl, or C2 - C8 alkynyl, or X5 is

-COoOX" and X" is substituted or unsubstituted C, - C8 alkyl, C2 - CBYNOV 7004
al kenyl, or C2 - C8 al kynyl. 63. The taxane of claim®61l wherein X5 is -COX"
and X" is phenyl, or X5 is -000X" and X10 is t-butyl. 64. The taxane of

cl aim58 wherein R108 is nethyl or ethyl. 0 9 NOV 2004 69 65. The taxane of

claim64 wherein X is 2-furyl, 3-furyl, %BI enyl, 3- thienyl, 2-pyridyl,

3-pyridyl, or 4-pyridyl. 66. The taxane of aim65 wherein X. is -COX 0
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 C2 - C8 alkynyl, or X5 is -000X,0 and X10 is substituted or
unsubstituted C, - C alkyl, C - C8 alkenyl, or C - C8 al kynyl. 67. The
taxane of clai m 65 gher effe #xahs of QR SEUHIENIX, i8p9rial), Xfs 00X, R ©
and X,0 is t- buL% 68. The taxane of claim 64 wherein X3 I furyl
thienyl . 69. ThEPH¥ane of claim 68 wherein X5 is - COX" and X" is
substituted or unsubstituted phenyl 2-furyl, 3-furyl, 2-thienyl,

3-thienyl, 2pyr|d I - C aIkyI c - C8

al kenyl, or C - CWTaI ky/gY h%ng g¥e t?g%'kqa and X' is substi tuted or
unsubstituted C, - C8 alkyl, C - C alkenyl, or C2 - C8 al kynyl. 70. The
taxane of claim 68 wherein X5 is -COoX,, and X10 1s phenyl, or X5 is -000X"
and X' is t-butyl. 71. The taxe%]?\”_?f cgl ai m oroein X3 is pyridyl. 72..
The taxane of claim 71 wherein 3 S substituted or
unsubsti tuted phenyl, 2-furyl Cf%t firenyl , 2-pyridyl,
3-pyridyl, 4- pyridyl, C - CX al ki ( or C2 - Cs al kynyl,
or X5 is -d00X10 and X" is substited or
- C8 alkenyl, or C2 - C8 alkynyl. 73. The tad@neg of S\¢tQim 71 wherein X5 is
-COX,, and X" is phenyl, or X5 is -000X" and X é Qutyl. 74. The
taxane of claim58 wherein X. is furyl or thienyl, is ethyl, and X5 is
-COX" and X10 is phenyl, or X is -000X" and X" is t-butyl. 75. The taxane
of claim58 wherei or 2-thienyl, Roais ethyl, X is
-000X" and X,0 is [RXSHG%ZB}SIBBQNO\/ 76, The taxane of claim58 V\/nerel n X3 is
pyridyl, X is -00(B§ 'SMQVW is t-butyl. 77. A taxane having the fornula

XSNH O ,/0 Ry is R;,,0CO0-;
10 X, is phenyl or heterocyclo;
X; is -COX,,, -COOX,,, or -CONHX,;
X,o is hydrocarbyl, substituted hydrocarbyl, or heterocyclo; and
R,.. is alkyl, alkenyl, alkynyl, phenyl, or heterocyclo wherein alkyl
comprises at least two carbon atoms; and
15 Ac is acetyl.

dd C, - C8 alkyl, C2

78.. The taxane of claim 77 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, or phenyl.

79.  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.

80. The taxane of claim 78 wherein X, is -COX,; and X,, is phenyl, or X;
is -CO0OX,, and X,, is t-butyl.

81.  The taxane of claim 77 wherein X, is furyl or thienyl.



X3 ;. ~O0l , . 50HHOR2!"%10 OAc R2 is benzoyloxy; R7 is hydrox

Ri'o is R'aOCOO-; 10 X3 is phenyl or heterocyclo; X is -COX,, COd&HNB%d%L
-CONHX, ,; X,0 is hydrocarbyl, substituted hydrocarbyl, or heterocyclo; and
Rioa is al kyl, alkenyl, alkynyl, phenyl, or heterocyclo wherein al kyl
conprises at |least two carbon atons; and 15 Ac is acetyl. 78._ The taxane
of claim77 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3- thienyl,

2-pyridyl, 3-pyridyl, 4-pyridyl, or phenyl. 719. The taxane of claim78
wherein X5 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 - C8 alkynyl, or X is -000X" and X'
is substituted or 8hsubBhe taxaed of claim®B1 aihepein XGds -COX,abRd | js substifuted C3

o e i s s cosprishRiRIad pfeAUra-fin IRy iy, enyl Sy AR, ARSI Y
is furyl or tHYsgyl Cmeﬁmﬂw26@4C‘é1alls@yl1¢reciaﬁaﬁuxyavl o Xis s F306RG; 8nd X(pis

is -COX,, and s’&bshﬁﬁéd’@ﬁhh&%ﬁﬁute@rc unguBfdyl, tclt%i aﬁ&eayﬂ oré t'@ Yik r)i}nf uryl,
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, '4- alk

C. al kenyl or C2 - C8 al kynyl or X5 is -000X" and X |s substltut ed or
unsubstituted C, - &8 al'ﬁ)étax@ﬂeof@&lm &EwpereinrX G2 -€0X, ahh»ﬁ%ls piféhy!, Tdrex,

t axane of cl ai. erei X" and X10 i s phenyl, i's -000X10
and X" is t- bd%nyﬁg’a)% H}‘Pé&gﬁtét f claim77 wherein X is phenyl. 85. The
taxane of claim84 wherein X5 is -COX,, and X' is substituted or

unsubstit ut ed phengﬂi Zafﬁg Héané c{('t’;[éﬁn&?ﬁh%é&ﬂ% %hbngpnyl 2- pyridyl,

3-pyridyl, 4- pyri - C5 al kynyl,
or X5 is -000X" and X" is substltuted or unsubstltuted C, - C8 alkyl, C -

C8 al kenyl, or '8508 afl'i@’fb)khne%@cla-ﬁlﬁesdl Wﬁé?@n% |§| @UR BQnM@GE%'%b?@itdtéd
-COX" and X" is LP E¥ J ﬁ( f OOC% a\ X! ut'
tituted phenyl, fury furyl, 2- thlenyl 3 thlen 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.

86. The taxane of claim 84 wherein X, is -COX,, and X,, is phenyl, or X,
is -COOX,, and X,, is t-butyl.

87.  The taxane of claim 77 wherein X, is pyridyl.

88.  The taxane of claim 87 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, alkyny!, or X, is’ -COOX,, and X,, is
substituted or unsubstituted C, - C, alkyl, C, - C, alkenfl, or C, - C; alkynyl.

89. The taxane of claim 87 wherein X; is -COX,, and X,, is phenyl, or X,
is -COOX,, and X,, is t-butyl.

80. The taxane of claim 77 wherein R,,, is ethyl.
91.  The taxane of claim 90 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!.



87. The taxane of claim 77 wherein X3 is pyridyl. 88. The taxane of claim
87 wherein X5 is -COX" and X' is substituted or unsubstituted pherﬂydh ‘HGGL
2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyri

C - C alkyl, C - C8 alkenyl, or C2 - C5 aIkynyI or X5 is' -000X" and X"
is substituted or unsubstituted C, - C5 alkyl, C - C8 alkenyi, or C2 - C8
al kynyl . 89. The taxane of claim87 wherein_X5 is -COX" and X" is phenyl,
or X5 is -000X" and X" i-s t-butyl. 90. The72axane of claim 77 wherein Raps
is ethyl. 91. The taxane of claim90 wherein X3 is 2-furyl, 3-furyl,
2-thienyl, 3- thi enyI 2- pyridyl 3 pyridyl, 4-pyridyl, C2 - C alkyl, C2 -
C8 al kenyl, or - al k 9 NOV 7004 72 92. The taxane of claim90
wherein X. is -COX 2and T>beaaxgngmmlm&(bwhemm%s&a@&&,uaa@Xpmsrgubstltuted

2-furyl, 3- furoylunsabﬁthu@wﬂ;herﬁntm V'S-fu%ylpﬁfthféy:&ll 33thiBH>¥JISCQILEyn b{:ghéw' 4-

R0TiS Ut iR Cor CumHLEh e eyl 51 stkbkimeibot Kels S REws andocis

- C. al kynyl . s@Bstitited bruassbsttutetiad,m QPaipe C5i-IC X@ikesyl; 6K, - CartkyRid is
phenyl, or X5 is -COOX" and X" is t-buty NW 5}2 Tﬁ tg&ane of claly?%QO

wherein X3 is furyl or thienyl. 95 The taxane of claim94 wherein X5 is
-COX,, and X' is s@3sti {Titectdxane ofickainsA0 wheegn phenyCOX2; nd W, , isPHeamy,lor X,
2-thienyl, 3- | pyridyl, 4- pyridyl, C1 - C8 alkyl, C2 -
C. al kenyl, wgﬁwx@ gnﬁkyﬁflf'l{butﬁf X5 is -COOX o and X' is substituted or
unsubst i t ut ed C - C8 alkyl, C - C8 alkenyl, or C2 - C8 al kynyl. 96. The

taxane of claim 949\M1erq1Hét§§ah§ of eldim whé;lé? S i RFO, th is -COoOX"
and X,o0 is t-butyl. 97. The taxane of claim 94n elrel { igrlYKCOOX o and X"

is t-butyl. 98. A 'pharmaceutical conposition conprisi ng t he taxane of
claim1 and one omg5mor a'l-mascaﬁé@lf@wmagd whafgie D, adlEOX, dxqps subsmuted

hysi ol ogi cal Ly act ent r. mac

Dy of 001 ool o PN Gud AN 2 8o C LIRS Trieayt SRR 2-FREH 4 Boha, 4
3|—Lhi elnyl 2- pyrldmlyc - &, @jkyl dQ) ; C/ela]ﬂglenyd)drCGzcr)] ¢ alkgny| éuy)( |5>G23(90(8‘$D and X, oxfs
al ken i e on o
cl ai my99 V\/nerel n> E@@dﬂ%yﬂ%‘ﬁﬁ_ﬁéh)? |O(g %IE S'Plgtu 3er%Ror ’unsubs Ptu e&l
phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl,

4-pyridyl, C - C gal kYWheanan%f éialfrﬁrgd wh@feu@& is ‘EOR k#r‘iﬁ/b( |§%e_n-'|/_h%r X
pharmaceutl cal %:)88 ition of claim99 wherein X8 is -COX" X' 18

phenyl . 0 and X, is t-butyl.

97.  The taxane of claim 94 wherein X; is -COOX,, and X,, is t-butyl.

98. A'pharmaceutical composition comprising the taxane of claim 1 and
one or more pharmacologically acceptable, inert or physmlogucally active diluents
or adjuvants.

98.  The pharmaceutical composition of claim 98 wherein X, is 2-furyl, 3-
furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C,
atkenyl, C, - C, alkynyl or phenyl.

100. The pharmaceutical composition of claim 99 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.

101. The pharmaceutical composition of claim 99 wherein X, is -COX,,
and X,, is phenyl.



09 NOV 2004 73 102. The pharmaceutical conposition of claim98 wherein RI O
Is ethyl or propyl. 103. The pharnaceutical conposition of claim 102(8KQY 7004
wherein X. is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,

3-pyridyl, 4-pyridyl, C2 - C alkyl, C - C8 alkenyl, or C2 - C8 al kynyl.
104. The pharnaceutical conposition of claim 103 wherein X5 is -COX,, and
X" is substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl?3C, - C. alkyl, C2 - C8

al kenyl, or C2 - C8 al kynyl. 105. The pharmaceutical composition of claim
103 wherein X5 is -COX10 and X10 is phenyl. 106. The pharnmaceuti cal
conposition of claim99 wherein X3 is furyl or thienyl, RIQ is ethyl, and
X. is -COX" and X1002.s phempharmaoguticeh eoptpesitionett dlaiat 98 avipareint Ropisoéthyl ai m

99 wherein X @ substituted or unsubstituted furyl, R ,,, is ethyl, and
X. is -Ccox aﬁ %_LLO I's phenyl. 108. The pharnmaceutical conposition of claim
99 wherein X3 is substituted or unsubstituted thienyl, R'ais ethyl, and

2 ai m 96 wher pin X vs T eHarnacdita) SompeRNIGra 202 WRBIER K B Mo
s phenyl 118 0rvhe-eR Yo BT ia 2 RYBRHb 3 RYTEI| A-PUF oo Cailibl B Cr1 s

al kyl, R oa alkerylhgt C,ai] affoyniye - COX16 and X10 is phenyl. 111. The
pharmaceutical conposition of claim99 wherein X is 2-furyl or 2-thienyl

and RlOa is ethyl. 112. The pharnaceutical conposition of claim 99 wherein
X3 is 2-furyl and1®oaThe phiahyhce OifcaNedmp@siticrdofidaim T8 witeaeimeX cist-CGiX,

o " . Feansume ; Pl
The’ phar e fnE K Sstbstfed P uisundidtel Brishin, 2R, SGRA, 2Bl oty
The phar nmaceu?iPyEAYle drRvsisivt idopyrisiyl. (G ai @ abkylmter-<Cnalkenyls ot G - 65l alkynyl.and

R108 is ethyl. 116. A pharmaceutical conposition conprising the,taxane of

claim58 and one nore pharmacol.ogically acceptable, jnert or, .

physi ol ogi cal | y éc%ﬁre Ji'ﬁ? IW@HP§°%‘|’“°%JJPHW§’.°" &t claim 103 wherein X is -COX,q
and X,, is phenyl.

106. The pharmaceutical composition of claim 99 wherein X, is furyl or
thienyl, R,,, is ethyl, and X; is -COX,, and X,, is phenyl.

107. The pharmaceutical composition of claim 99 wherein X is
substituted or unsubstituted furyl, R,,, is ethyl, and X; is -COX,, and X,, is phenyl.

108. _THe pharmaceutical composition of claim 98 wherein X, is
substituted or unsubstituted thienyl, R,,, is ethyl, and X, is -COX,, and X,, is
phenyi. '

109. The pharmaceutical composition of claim 89 wherein X, is
isobutenyl, R,,, is ethyl, and X, is -COX,, and X,, is phenyl.

110. The pharmaceutical composition of claim 99 wherein X, is alkyl, R,,
is ethyl, and X, is -COX,; and X,; is phenyl.

111. The pharmaceutical composition of claim 99 wherein X, is 2-furyl or
2-thienyl and R, is ethyl.

112. The pharmaceutical composition of claim 99 wherein X, is 2-furyl
and R,,, is ethyl.



117. A pharmaceutical conposition conprising the taxane of claim6l and
one or nore pharnacol ogically acceptable, inert or physiologically active
diluents or adjuvants. 118. A conposition for oral adm nistration [9NOV 2004
conprising the taxane of claim 1 and at |east one pharmaceutically
acceptable carrier. 119. The conposition of claim 118 wherein R 108 is
substituted nethyl or substituted or unsubstituted C2 - C8 alkyl, C2 - C8
al kenyl or C2 - C8 al kynyl. 120. The conpost4ion of claim 119 wherein X3 is
phenyl, isobutenyl, 2- furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, C1 - C alkyl, C - C8 alkenyl, or C2 - C8 al kynyl.
121. The conposition of claim 120 wherein X is -COX10 and Xlp is phenyl.

122. The conposition18f ThaiphathcslecaliconipdaRtidrsofdlah 0owhsreRy K, isl2&hidhe
phar maceut i cal é?{r‘pOSl E{'win of claim 122 wherein X3 is isobutenyl; RlOa i's
i | Y

ethyl, and X. 28 ™@dXE0and X10 is phenyl. 0 9 NOV 2004 75 124. The
phar maceuti cal conposition of claim 123 wherein X3 is 2-furyl or 2-thienyl

X3 i s i sobut enyi , i HiE rRERTAREREL SRS RIRSTof e Pt AT B o of
cl ai m 118 wheisgbuteryl.is phenyl, and R oa is ethyl. 127. A pharmaceuti cal

conposition conprising the taxane of claim88 and at | east

one- phar naceuti cal  acceptable carrier. 128. The use of a therapeutically
effective amount of 12 cohifPhermageuticahsempasiionef clairuR8 wierginXsisicygliaaiy!
at | east one gh@R)BG§etHygal |y acceptable carrier for the preparation of a
oral nedicanent for inhi'biting tunor growth. 129. The use of claim 128
wherein R'a is substituted nmethyl or substituted or unsubstituted C2 - C8
al kyl, C2 - C8 al ketgl ArpHazmac€bticdlloomypositicidcormpasingaheftaxdras of dlafn 58

wh in X3 i | . - safuryl - t.hi . -t hi |,
e ol X2 o M e e R M
C8 al kynyl . 1Qiluentspeadigwants.cl ai m 130 herein X. is -COX,, and X" is

phenyl . 132. The use of claim 131 wherein R oa is ethyl or propyl. 133. The

use of claim 132 W“f-} ein X. is isqQbutenyl, RlOa is ethyl, and X5 is -COX"
and X,, is phenyl “117. A pharmaceutical composition comprisingthe taxane of claim 61

and one or more pharmacologically acceptable, inert or physiologically active
diluents or adjuvants.

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

119. ,Th‘e composition of claim 118 wherein R, is substituted methyl or
substituted or unsubstituted C, - C; alkyl, C, - C, atkenyl or C, - C, alkynyl.

120, The composition of claim 119 wherein X, is phenyl, isobutenyl, 2-
furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C,
alkenyl, or C, - C, alkynyl.

121. The composition of claim 120 wherein X; is -COX,; and X, is
phenyl.

122. The composition of claim 121 wherein R, is ethyl or propyl|.

123. The pharmaceutical composition of claim 122 wherein X, is
isobutenyl, R,,, is ethyl, and X; is -COX,, and X,, is phenyl.



134. The use of claim 133 wherein X. is isobutenyl and R'e is ethyl. 135.
The use of claim 128 wherein X3 is 2-furyl or 2-thienyl and R'a is g%m%qu“
136. The use of claim 128 wherein X3 is phenyl and RleMis ethyl. 0O

2004 76 137. The use of a therapeutically effective anount of a conposition
conprising the taxane of claim82 and at | east one pharnaceuti cal
acceptable carrier for the preparation of a nmedicanent for inhibiting

tunor grow h. 75

124. The pharmaceutical composition of claim 123 wherein X, is 2-furyl
or 2-thienyt and R, is ethyl.

125. The pharmaceutical composition of claim 123 wherein X, is
isobutenyl, and R,,, is ethyl.

126. The pharmaceutical composition of claim 118 wherein X, is phenyl,
and R,,, is ethyl.

127. A pharmaceutical composition comprising the taxane of claim 88
and at least one pharmaceutical acceptable carrier. .

128. The use of a therapeutically effective amount of a composition
comprising the taxane of claim 118 and at least one pharmaceutically acceptable

carrier for the preparation of a oral medicament for inhibiting tumor growth.

129. The use of claim 128 wherein R,,, is substituted methyl or
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl or C, - C, alkynyl.

130. The use of claim 129 wherein X, is phenyl, isobutenyl, 2-furyl, 3-
furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridy}, C, - C, alkyl, C, - C,
alkenyl, or C, - C, alkynyl.

131.. The use of claim 130 herein X, is -COX,, and X, is phenyl.

132. The use of claim 131 wherein R, is ethy! or propy!.

133. The use of claim 132 wherein X, is isobutenyl, R, is ethyl, and X; is
-COX,, and X,, is phenyl.

134. The use of claim 133 wherein X, is isobutenyl and R,,, is ethyl.

135. The use of claim 128 wherein X, is 2-furyl or 2-thienyl and R, is
ethyl.

136. The use of claim 128 wherein X, is phenyl and R, is ethyl.
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137. The use of a therapeutically effective amount of a composition
comprising the taxane of claim 82 and at least one pharmaceutical acceptable
carrier for the preparation of a medicament for inhibiting tumor growth.




