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ANTI TUMOR AGENTS BACKGROUND OF THE | NVENTI ON The present invention is

di r ect MOOYSHBYel t axanes whi ch have exceptional utilit PCITSUSOOBISENDr
agents. 5 The taxane fam |y of terpenes, of which baccatin IIl and taxol
are nenbers, has been the subject of considerable interest in both the

bi ol ogical and chemical arts. Taxol itself is enployed as a cancer

chenot herapeuti c agent and possesses a broad range of tunor-inhibiting
activity. Taxol has owi ng structural
formula: AcO C8I—|\/Oklc'.ﬁog%r%-l 10§i[5 tBu%ﬁé@g W Al t hough t axol
and docet axel are useful chenotherapeutic agents, there are limtations on
their effectiveness, including limted efficacy against certain types of
cancers and toxicity to subjects when adninistered at various doses. 20
Accor di ngl a need I’EITB.I ns, f | onal chenot herapeutic agents with

| mpr oved Tabr A=A =X IObnerein Ac is acetyl. Colin et al.
reported in U &h&ﬁiéﬁ&ntﬁn?a%oﬂ@ direatedceicvieltahx@nes vitiich dave éxeeptional
activity significaptl Igreat er than that of taxol. One of these anal ogs,
commonl y MR, aanpty "é #WUBaxel , has thé following structural formula: WO

Oé/ SI®7 f2 0h9 THé tabdame faﬂﬂpldi?e&#é?ﬂa%%f ﬁbﬂmo@;nﬂﬂﬁnuwwa@\l Anong t he

OjeCtS of t Se ent| ere IS, t rno es

o oh comparabelk A been e SuBRet HETE T Avs irof Ruih e it laRi .o

ant i - t unorchepuioalsartsid Taxohitseifip ermployed asiactancer ichegwikeripeutinagent ardnes
possesses a broad range of tumor-inhibiting activity. Taxol has a 2'R, 3'S
configuration and the following structural formula:

-
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10
wherein Ac is acetyl.

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

tBUOCONH O
CeHs™ T
OH
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.

20  Accordingly, a need remains for additional chemotherapeutic agents with
improved efficacy and iess toxicity.



5 possess an ester substituent other than formate, acetate and 08 sut gan
het er osW@01872%2d acetate at C- 7, a hydroxy substituent pETiushPongs 2
range of C-3' substituents. Briefly, therefore, the present Invention is
directed to the taxane conposition, per se, to pharnmaceutical conpositions
conprising the taxane and a pharmaceutically acceptable carrier, and to
nmet hods of adm nistration. 10, O her obJ%cts and features of thIS I nvention
will be in part apparent and in part pointed out hereinafter. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS | n one enbodi nent of the present

I nvention, the taxanes of t he oresent I nvention correspond to structure
(1): DHE YV '-0 QAc (1) wherein 20 R2 is acyl oxy;
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in the al f@%angswh @Wﬁt aua@hlxetcataméand ddmtaaeeimm relspebt tohefficacy s a
substitue R14 is
hydr i rﬁs?/'&rﬁt)dﬁd éﬁﬂéﬁggfg;gitﬂf fE‘étbe or uns bs 9%' gh%ﬁj%gnyl

al kyn%o MOSHGSS ah esigr ¥ other then; Qﬂnaxmacetate@m heterosubstitutad O  X10
I s hydr ocadeydt t r 9,

01/ 5%027 3 P%VJéT/e a‘i%% 83 I S g%argﬂt;c-ggdé]%g ragéélo‘?g: T% sCb}dgdc}icz'l‘gpendent |y
have the al pha e there HRIeseRtinvepten igdiracted to the taxaneenbodi ment |

R2 is an compositich, GePse, fo pharetadeutieal eompositions comprising the taxane and a
phamaceutically acceptable carrier, and to methods of administration.
10 Other objects and features of this invention will be in part apparent and in
part pointed out hereinatfter.

ETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

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

15

(1)

wherein
20 R, is acyloxy;

R; is R,,CC0-;

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

25 R, is keto, hydroxy, or acyloxy;

R,, is hydroxy;

R,, is hydrido or hydroxy;

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

30 Xs is -COX,o, -COOX,,, Or -CONHX,,:
Xy Is hydrocarbyl, substituted hydrocarbyl, or heterocyclo;



5 (RRaR2, NC(O)O-), a carbonate (R2,0C(O O ), or a thiocarbamate 09 JUL 2004
(R ~. S%@e‘l? wherein Rea and R, are independently hydrogen, hydrocarbyl,
substit ¥%/drocarbyl or heterocyclo. In a preferred eROTCUISAEINSS R2 i s
an ester (R2aC(O O ), wherein Rea is aryl or heteroaromatic. |In another
preferred enbodinent, R2 is an ester (RRaC(O O ), wherein Rea is
substituted or 10 unsubstituted phenyl, éuryl, thienyl, or pyridyl. In one
particularly preferred enbodinment, R2 i'S benzoyl oxy. In one enbodi nent, R7
is R"COO- wherein R7a is (i) substituted or wunsubstituted C2 to C8 al kyl
(straight, branched or cyclic), such as ethyl, propyl, butyl, pentyl, or
hexyl; (ii) suR ti%t l&gﬁl or unsubstituted C2 to C$ al kenyl (straight, 15
branched or cyCrTi )a UrC qs\s et henyt, propenyl, butenyl, pentenyl or
hexenyl; (iiiR;sRpsand B fddependenths have tivs alfha or daadtesnchefmitdlai ght or
branched)céah@réﬁ et hynyl, propynyl, butynyl, pentynyl, or hexynyl; (iv)
substitute gla‘bstitut ed phenyl; or (v) substituted or unsubstituted
het er oar omat i clrsoné embadiment, Rpiseary ester(R,y5(0)0y¢), .a Gabasnatset i t uents may be

hyd b t i Nd L ' ified
! Senbar clbaRaNTO)R-). o Eatitnild ik OCRICR), Briudceananiate (RRSTON ||| ©
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consi sti ngmblodirmént, R.)i§ benzb , al kenoxy, al kynoxy, aryloxy, hydrvxy,
tected hyd keto. .. ' ' i.da. _thial tal,
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30 Wi |l e eBsubstitated CptaoGea raigit, bedinched or eyotic}, sucheas ethyl, propyl; her
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a- ofl® 13branshedyoratyciic), such-asstheryl, propenyl doyteoyl, peaterfd or bexegylpxy, it
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PCSI US01/ . 1S Su tuted or unsubstituted a g I tuted
unsubst i t BY@EYla e substituems may, bedysirocardyhar any ok thexshotergatom santainik@d or

unsulgt i t sisstithenteridentigy elkewheie hlerdinfor BUBSIRIRN ydrBBaitiyl.am gst er

(R, O Ob}éfe}/\rh re%tr)]orlj?gmén% ﬁ;‘ﬁé te*ﬁﬁf gtdrai%ht, branched or cyclic propyl, straight,
branched or cyclic butyl, straight, branched or cyclic pentyl, straight, branched or
cyclic hexyl, straight or branched propenyl, isobutenyl, furyl or thienyl. In another
embodiment, R,, is substituted ethyl, substituted propyl (straight, branched or

25  cyclic), substituted propenyl (straight or branched), substituted isobuteny,
substituted furyl or substituted thienyl 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, thicl, ketal, acetal,
ester and ether moieties, but not phosphorous containing moieties.

30 While R, is keto in one embodiment of the present invention, in other
embodiments R, may have the alpha or beta stereochemical configuration,
preferably the beta stereochemical configuration, and may be, for example, «- or
B-hydroxy or a- or B-acyloxy. For example, when R, is acyloxy, it may be an ester
(R;,C(0)0-), a carbamate (R, ,R,,NC(O)O-), a carbonate (R,,0C{0)O-), ora

35 thiocarbamate (R, SC(0)0-) wherein R, and R, are independently hydrogen,
hydrocarbyl, substituted hydrocarbyl! or heterocyclo. If R, is an ester (Rg,C(O)0-),



unsubstituted phenyl, substituted or unsubstituted furyl, SUbSt'theﬂIel%ﬂﬂ

unsubst wigg@sresni enyl, or substituted or unsubstituted pypﬁgé%? ln_on
enbodiment R is (R COO) wherein RO is nethyl, ethyl rmgm
branched or cyclic), butyl (straight, branched or cyclic), pentyl,
(straight, branched or cyclic), or hexyl (straight, branched or cyclic).

I n anot her enbodinent R is (R ,C(OO) 4wherein R is substituted nethyl,
substituted ethyl, substituted propyl (straight, 10 branched or cyclic),
substituted butyl (straight, branched or cyclic), substituted pentyl,
(straight, branched or cyclic), or substituted hexyl (straight, branched or
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br anqged B[‘Bﬁgpéhs#hcﬂ_gng%px "glﬁ%l Al 3%I{n%abbr anched or cyclic) or hexenyl

(stral ght stituted or unsubstituted C2 to Cs
al kynyl such aEJ@!Im@EIT}(Xg aldbstltuentsubsludetsubstmnegimylunspbstﬂuteﬂ C{®Cpi ght or
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phenyl, o ygmmue@@r ynsuhstl,tubad heteemma;mmhmmng Soch ring
furyl, th sel ected
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het e cycgﬁ sﬁl‘ stitfed ihyl yrepyix hutybreyciaprepy!,

hydr oxy, cyabautwcwdmexynugdtmteaw fisiv, Gﬂbﬁl?lz, ahBigyridyketal , acetal , ester

and ether noi e eé?ﬁplary X5 substituents include -COX,,, -COOX,, or -CONHX,, wherein
X, is substituted or unsubstituted aikyl, alkenyl, phenyl or heteroaromatic.
Exemplary preferred X, substituents include -COX,,, -COOX,, or -CONHX,,

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

30  butenyl (straight, branched or cyclic), pentenyl (straight, branched or cyclic) or
hexenyl (straight, branched or cyclic); (iii) substituted or unsubstituted C, to C,
alkynyl such as substituted or unsubstituted ethynyl, propynyl (straight or
branched), butynyl (straight or branched), pentynyl (straight or branched), or
hexynyt (straight or branched); (iv) substituted or unsubstituted phenyl, or (v)

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



but not phosphorous containing noieties. In one preferred enbodig%nhgﬂwpe
taxanes of the present invention 5 correspond to the follow ng str al
formul YQBI/S70¢2) wherein R7 is R72CO0O-; R10 is hydroxy: Per{isoi/63iss
substituted or unsubstituted al kyl, al kenyl, al kynyl, or heterocyclo; X5
Is -COX,,, -COOXza, or -CONHXlo; X, fl is hydrocarbyl, substituted

hydr ocar byl , or heterocyclo; R7 is hydrocarbyl, substituted hydrocarbyl, or
het er ocycl o wherein said hydrocar byl oP substituted hydr ocar byl contai ns
carbon atons in the al pha and 15 beta positions relative to the carbon of
which R is a substituent; Bz is benzoyl; and Ac is acetyl. For exanple,
in this preferred enbodi nent in which the taxane corresponds to structure

(2). R, hetgracyclyatkoxy atkenoxyuaiikynexy, adylony.dwdyoxy, mroteated hydwxyl . nore
20 prefer I eddl € . I: ei{d% Ikl Jaor e
pre1Ico erabl@éﬁ%@?ﬁ]t'ﬁdg&b&nﬁ%@y P?Eﬂt‘%‘g@%ﬁy : a!hgétg? ?ﬁpyé%ﬁzmp?lrléeq‘dé?abl y

unsubst i tRitptahepphorons centaining maieliest ed from anong these, in one
oy | phony [ o pRAGRSA SrRAIRLIR, e e o et e riniedy

: cl o, |y substitu
unsu[gt i t&?"é%e/ﬂﬂ Pfﬁﬁ@ﬁ'ﬁg WMM c;-still nore preferably 25
substituted or unsubstituted phenyl or heterocyclo, and still nore
preferably heterocyclo such as furyl, thienyl or pyridyl. Wile Rr7a and X3
are selected from anong teggﬁﬁ I n one enbobiqgent X. is selected from

-COX,, wherein X10 is pheiyl kyl ol hetdrogyclo, nore preferably
phenyl. Alternatively, whileR7 nd

—4 ¢ ed®ed from anong these, in
one enbodinent X5 is sel &3 ed from '«w”ta 54027 6 09 JUL2001
PCT/ US01103385 wherein X10 is @Henyl, aHg @ ocyclo, nore preferably
phenyl, or X5 is -COO(,, wherein X oH® atkyN.freferably t-butyl. Anong
the nore preferred’ enbodi nents, theref @20 a6 ¥anes corresponding to
structure 2 in which (i) X5 is -COOX, o wher e X,0 is tert-butyl or X5 is
- COX10 wherein X10 is phenyl, (ii) X is 5 substituted or unsut{tg?ituted
cycl oal kyl ., al kenyl, phenyl or heterocyclo, nore preferably substituted or
unsubst i tWhGEﬁlﬂsobutenyl , phenyl, furyl, thienyl, or pyridyl, still nore

preferably unspbed Rt WEE@-i sobutenyl, furyl, thienyl or pyridyl, and (iii)
R a is unsubst]| fuitsea" et@/_'l or propyl, nore preferably ethyl.
10 ,

10 X, is substituted or unsubstituted alkyl, alkenyl, alkynyl, or heterocyclo;
X is -COX,,, -COO0OX,,, or -=CONHX,,;
X, is hydrocarbyl, substituted hydrocarbyl, or heterocyclo;
R,, Is hydrocarbyl, substituted hydrocarbyl, or heterocyclo wherein said
hydrocarbyl or substituted hydrocarbyl contains carbon atoms in the alpha and
15  beta positions relative to the carbon of which R, is a substituent;
Bz is benzoyl; and
Ac is acetyl.
For example, in this preferred embodiment in which the taxane corresponds to
structure (2), R,, may be substituted or unsubstituted ethyl, propyl or butyl, more
20  preferably substituted or unsubstituted ethyl or propyl, still more preferably
substituted or unsubstituted ethyl, and still more preferably unsubstituted ethyl.
While R,, is selected from among these, in one embodiment X, is selected from
substituted or unsubstituted alkyt, atkenyl, phenyl or heterocyclo, more preferably
substituted or unsubstituted alkenyl, phenyl or heterocyclo, still more preferably
25  substituted or unsubstituted phenyl or heterocyclo, and still more preferably
heterocyclo such as furyl, 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,o

i et =t =



Anmong the preferred enbodi nents, therefore, are taxanes correspo ﬂi h
to strud@pesiozpr 2 wherein R is R7.000- wherein R7a is (i,FJ} g @

enbodi ment, X3 is preferably cycl oal kyl, isobutenyl, pheny subs I'tuted
phenyl such as p-nitrophenyl, or heterocyclo, nore preferably heterocyclo,

still nmore preferably furyl, thienyl or pyridyl; and X5 is preferably
benzoyl, al koxycarbonyl, or heterocycl o@arbonyl, nore preferably benzoyl,
t - but oxycarbonyl or t 15 anyl oxycarbonyl. In one alternative of this

enbodi ment, X3 is heterocyclo; X5 is benzoyl, al koxycarbonyl, or
heterocyclocarbonyl nore preferably benzoyl, t- butoxycarbonyl or
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al koxycar refera
L but oxycoshoediment X, 1€ RN BiabaRiY lsonlRéyr bRERYT Slatjted Bheny
t - but oxycaS¥hgs P-HWQphenﬂnﬂbbetermjdcs mmqurabl}d hBletotgclbystili ere | n
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het er ocycl nmkpomﬂonyhofﬁamybmabb hetif Mdre prefera FBUW
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conf i gur at butexypaibengl R Hisbennayl oRj is keto aneoRdsimairideo rihi anotivér aite raative’
may have t&RhReEMBIhERE XS fidterocyclo; X, is benzoy, alkoxycarbonyl, or
heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbony! or t-
amyloxycarbony, still more preferably t-butoxycarbonyl; R, is benzoyl, R, is keto
25 and R, is hydroxy. In ancther altemative of this embodiment, X, is heterocyclo;
Xs is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more preferably benzoyl, t-
butoxycarbonyl or t-amyloxycarbonyt, still more preferably t-butoxycarhonyl; R, is
benzoyt, R, is hydroxy and R,, is hydroxy. In another alternative of this
embodiment, X, is heterocyclo; X, is benzoyl, alkoxycarbonyl, or
30  heterocyctocarbonyl, 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-butoxycarbonyl or t-amyloxycarbonyl, still more prafarably t-
35  butoxycarbonyl; R, is benzoyl, R, is acyloxy and R,, is hydroxy. In another
alternative of this embodiment, X, is heterocyclo; X; is benzoyl, alkoxycarbonyl, or



configuration while RLO has the al pha stereochem cal conflguraU(ﬁg @ﬂ@ﬁ
anong the preferred enbodi ments are taxanes corresponding to 10 strd e 1
or 2 WWO@VSTOR7 is R7.000 wherein R7a is propyl. In thispeniusdi/oasas, X3 is
preferably cycl oal kyl, isobutenyl, phenyl, substituted phenyl such as p-

ni trophenyl, or heterocyclo, nore preferably heterocyclo, still nore
preferably furyl, thienyl or pyridyl; and X is preferably benzoyl,

al koxycar bonyl, or heterocycl ocarbonyl,fnore preferably benzoyl,

t-but oxycarbonyl or t 15 arnyl oxycarbonyl. In one alternative of this
enbodi nent, X3 is heterocyclo; X5 is benzoyl, al koxycarbonyl, or
heterocydocarbonyl nore preferably benzoyl, t- butoxycarbonyl or
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anotHer  stusture oe2wharmnngmdBf1m whmemsRnes pmwclmthlwmt@,odjmeﬂbyl
al koxy Car%qgéﬂre e%bl?%y&%ﬁ{y?ciﬂtﬁ%ﬁgp?aﬁéhw %b@nﬂ?ﬂé‘d ﬁﬁ?ﬁ*ly%d&%@k&l

t - but oxycat dxycar

t - but oxdeVQBh?myl q:wetgrqsymmoremfa erabiy/h ?@X?CM sﬂidnp@ RW?HW I'n
anot her  gLhA! thidr ﬁ{(nd;h* én@gfgwgf@fatrablﬁehio yihalkexgearbonyl, ¥ i s benzoyl,

¥ Eﬁ?%i?&i’é’gém GRSy TSR SRR bgsT RISy er&%&gbe s
At or et | O R ve é"‘ﬁ"e‘??f%w"c‘f*é“*“" 4 B errioi D anot her
gl koxycar%‘fﬂﬁﬂyi QT‘F w Fiete Wﬁ%ﬁ%@ﬁy &P[ﬁ@%@\z?g@%"y‘ -
het er ocy chutorydarbphyl ortreenylorgearbbhyl, kstilh muyrie, preferablybtutokycarbooyl; R, is
"o oy R T eto AR Gl hYd Y| BP0 RELBI ar 6 crpoBRfie
enmbodi menX, memdotxgmbehmwSalkowmomw Rr hatmosa@omowbﬂn@r&/e t he
ot er 2 cn i iarabhe inzdyE TR Jit SRGIoRyCBBNyE S i reftaphyit:
confi gur abu’(@ﬂyoarbpeyiRRQl&hgnzqtd Betsaketo and R, is hydrido. In another alternative
of this embodiment, X, is heterocyclo; X; is benzoyl, alkoxycarbony, or
heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbonyl or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, R, is keto
25 andR,,is hydroxy. In another altemative of this embodiment, X, is heterocyclo;
X, is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more preferably benzoyl, t-
butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is
benzoyi, R, is hydroxy and R, is hydroxy. In another altemative of this
embaodiment, X, is heterocyclo; X, is benzoyl, alkoxycarbonyl, or
30 heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbonyl or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, Ry is
hydroxy and R,, is hydrido. In another alternative of this embodiment, X, is
heterocyclo; X; is benzoyl, alkoxycarbonyl, or heterocyclocarbony!, more
preferably benzoyl, t-butoxycarbonyl or t-amyloxycarbonyl, still more preferably ¢
35  butoxycarbonyl: R, is benzoyl, R, is acyloxy and R,, is hydroxy. In another
alternative of this embodiment, X, is heterocyclo; X, is benzoyi, alkoxycarbonyl, or




stereochem cal configuration or R, may have the beta stereochem caDg JUL 20
confi guweatoisroznhi | e R 0 has the al pha stereochemni cal confg Taxanes
having the general fornula 1 nay be obtained by treat rrent 0 a 10 3-lactam
wi th an al koxi de having the taxane tetracyclic nucleus and a CG13 netallic
oxi de substituent to form conpounds having a (3-am do ester substituent at
C-13 (as described more fully in Holton 8 S. Patent 5,466, 834), followed by
renoval of the hydroxy protecting groups. The 13-lactam has the foll ow ng
structural fornula (3) X5 O ff Xg%6'"OP2 15 (3) wherein P2 is a hydroxy
protectin roup and X. and Xs are as grew ously defined and the al koxi de
has the s gyelpcadianyl..moes) praf@rah’ry enzay, tHouteRycarbotg) ord0 wherein Mis
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N, O Bi0s- ( frliactase nithsan wlkoxide havingdhedaxaneltstracyclic nucleus and a C-13
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such as an
structural formula (3):

O

X5 ‘N__‘y

Xs\\ /0P2
15 (3)

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

20  wherein M is a metal or ammonium, P,, is a hydroxy protecting group and R,, R,,
R; and R, are as previously defined.
Alkoxide 4 may be prepared from 10-deacetylbaccatin Il {or a derivative
thereof) by selective protection of the C-10 hydroxyl group and then esterification
of the C-7 hydroxyl group followed by treatment with a metallic amide. In one



10 al kali metal base. Alkali nmetal am des, such as |ithium am dﬁ Cﬁ]tLal m’sts
in general, and |ithium hexanethyl disil azide, in particular, g

pr ef er MOISTARY  sol vent for the selective silylation realacmmim.?:ﬂr eferably
an ethereal solvent such as tetrahydrofuran. Alternatively, however, other
sol vents such as ether or dinmethoxyethane nmay be used. The tenperature at
whi ch the C(10) selective 15 silylation,is carried out is not narrowy ;
critical. In general, however, it is ca?rled out at 0 C or greater. !
Sel ective esterification of the C(7) hydroxyl group of a C(10) protected !
t axane can be achi eved using any of a variety of common acyl ating agents

I ncl udi ng, but, not Limted to, stl bstitu carboxylic
he 20 SEBGHITIERS of U8 presertinaniPne i C41 BahdroRy| ow & tres
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(140 andliRlomesaldasesrA kkﬁbumetpl Biden, sYRh Asdthivehami Taxane
derivati \g%melaaw iahd mﬁwhvm:(émbmwduyﬁmae thwm@haﬂ e rpz@rehmy Hie C(2) rray

e o A———— el

b t,. No_
o et o he Bt Silic resafoh s REbrefab anapshered SaivaAt S he
acyl oxy aytenathydrofusarisAltbrraativelyahowepr, athet scleents suchaasmetheber pr epar ed,

f Wej 7.1 Pat ent
ot ARMA AL b6 G AT llpyocyg o
havitly a dﬂgtadxohwdrwne&ohtlsl natevarrowly Cfitical. naygeresal howeved ifiseamed ural | y
occurri n%tﬁdatp/d cbz,cqré?&rdeacetyl baccatin Ill. Processes for the

preparation a I'oh of the f3-iactamstarting 5 material are

general |y wel |Sele@1wme estarificatioplof the GéT)ltﬁyerKY'erDHﬁPflﬁermmt@Gtedas

gﬁZtclrloPrgﬁlasc‘a %P%gﬁlﬁ?gﬁsﬁgalﬁgofé'\é@ g@%ﬁew ster eo eI ective

hydr ol ysiiBckiging; but nat hmitedde, §%l2§m§tegsamb§e$mwﬂu eﬂcﬁé@ @G' in Patel,
U S.2(7at eérivitiveS, 810, &iBoxfiis &lid HalldeSrariyidrites, BicBforatds qso@alnaw

homogenat & and ﬁa%?ormates For exam&e 4he C(7) hydroxyl group of the 10-protected-10-
deacteyl baccatin 11l can be selectively acylated with dibenzy! dicarbonate, diallyl
dicarbonate, 2,2,2-trichloroethyl chloroformate, benzyl chioroformate or another
common acylating agent. In general, acylation of the C(7) hydroxy group of a
25  C(10) protected taxane are more efficient and more selective than are C(7)
acylations of a 7,10-dihydroxy taxane such as 10-DAB; stated another way, once
- the C(10) hydroxyl group has been protected, there is a significant difference in
the reactivity of the remaining C(7), C(13), and C(1) hydroxyl groups. These
acylation reactions may optionally be carried out in the presence or absence of an
30 amine base.
Derivatives of 10-deacetylbaccatin |ll having alternative substituents at
C(2), C(9) and C(14) and processes for their preparation are known in the art.
Taxane derivatives having acyloxy substituents other than benzoyloxy at C(2)
may be prepared, for example, as described in Holton et al., U.S. Patent No.
35 5,728,725 or Kingston et al., U.S. Patent No. 6,002,023. Taxanes having acyloxy
or hydroxy substituents at C(9) in place of keto may be prepared, for example as




10 in PCT Patent Application No. 00/41204. In a preferred enbodiﬂMuW

whi ch t RO ogFR2hctamis furyl substituted at the C(4) posipcTamkso1oides

13-l actam can be prepared as illustrated in the follow ng reaction schene:
Step A5 Stop B H3CO, toluene NEt3 OCH3 6 (1119 Step E KOH toluene 0 9 J U
1.2004 PCT/USOL/03385 + AcO''-YCl OCH3 0 7 8 Step C H3CO~- Stop D Beef
Liver Resolution 0 HN Stop F N --~0 CANG CH3CN 0 p- TsOH HNf o M
(\-01 (-)1la (+) 11 (-)12 0 9 JUL 2004 WD 01/57027 11 PCT/ US01/ 03385

described in Holton et al., U.S. Patent No. 6,011,056 or Gunawardana et al., U.S.
Patent No. 5,352,806. Taxanes having a beta hydroxy substituent at C{14) may
be prepared from naturally occurring 14-hydroxy-10-deacetylbaccatin Il
Processes for the preparation and resolution of the B-lactam starting
5  material are generally well known. For example, the B-lactam may be prepared

as described in Hoiton, U.S. Patent No. 5,430,160 and the resulting enatiomeric
mixtures of B-lactams may be resolved by a stereoselective hydrolysis using a
lipase or enzyme as described, for example, in Patel, U.S. Patent No. 5,879,929
Patel U.S. Patent No. 5,567,614 or a fiver homogenate as described, for example,

10 in PCT Patent Application No. 00/41204. In a preferred embodiment in which the
B-lactam is furyl substituted at the C(4) position, the B-lactam can be prepared as
illustrated in the following reaction scheme:

NH, Step A
@\_ . toluene @\?N\Q\ + a0y
o ~CHO — " o OCH, 5
OCHj3
5 6 7 8

StepB  H;CO, StepC H,CO Step D
toluene o 1 CAN, CH3CN

|Iq_:/r Beef Liver N ro
NEt, ___\\“' "’fo Ac Resolution — & "'10 Ac
Ch b
&9 ("9
Step E Step F

O O O
HT_:/[/ KOH HN p-TsOH HI\‘I_—_/(

& %

-_-\ o Ac e ’IOH JL — \‘\-’ "/Io¥
b Ob ove (b oM

()10 (+ 11 (- 12



wherein Ac is acetyl, NEt3 is triethylanm ne, CAN is ceric amongmupiidiate,
and p- TsOH is p-tol uenesul fonic acid. The beef liver resolution nay be
carri eWOUST%or  exanpl e, by conbining the enationeric PGTUSLAIBS Xt ur e
with a beef liver suspension (prepared, for exanple, by adding 20 g of
frozen beef liver to a 5 blender and then adding a pH 8 buffer to nmake a
“total volume of I L). Conpounds of foryula 1 of the instant invention are
useful for inhibiting tunmor growh in | s including hunmans and are
preferably adm nistered in the formof a pharmaceutical conposition
conprising an effective antitunor anount of a conpound of the instant
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formul at egmicRint 8P% db%ﬁcﬁjr@lfoﬁﬁﬁ‘uﬁ%tﬁhf muewﬁoﬁQn cofibiinatforf Withiznegst dﬁessue is
avai L abl e via that ut e. Swtatiler utes of .. adm ni stration inglude,

are Mot |Pmmr=wca Y 8T Phagpacrlegice récgept%h'ﬁ Fatheno Jbe carer.als9 er i aI
subcut aneknown lig tierhrt as@w:‘c@immwehuabr amﬁﬁaw adjuviant,reradiliegnd) is any

(nasal - 28 85tanch Wt WarmagelRERHY indhf Bontath A fUikabig Pfrster s Blm,
pul nmo gar yto thmmpgmpbn,tand does natdiminish thedtherapeuticreffisacyeohths antitumor
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nt v al oo SmpRUhds: TP Bhdnatdtaly Yr iR Slogi il Rodtntale
i nt e35i nait deesinotqroduderan aaharseaauergnc@rloﬂwawpwam eeacdion whenf or use in
the conpog E{nﬁg&,[@{, td an?l?lﬂ'tééro??ﬁﬁtlah ry&@égfgﬁm@tg wel | known to those of

ordinary s are selec ased upon a nunber of factors:
the particul ar T&\ﬁtphamace compositiens camiaining t'&%ﬁﬂﬁ%‘ﬁ‘%ﬁ GQmpoundsPfity

reat bl o ol iy o s e . g

condi ti on! orgmja %'srn&ﬂeé‘dﬁf’t Hﬂﬂi‘ﬁh JA Ar@m‘%‘ nengh re 35

readpy debﬁfpavsnmstaf tﬁé\ihv@ht:@ﬁ Eanatiey f@'htdlhtedrfoi' hnyaot:te(o‘mamfmstrm e,

Bt sh g A8 g Rl Ro s UMM A ol “SiRabiE oYy O 0 ). Mk
administration inciude, but are not limited to, oral, parenteral (e.g., intravenous,
intraarterial, subcutaneous, rectal, subcutaneous, intramuscular, intraorbital,
intracapsular, intraspinal, intraperitoneal, or intrastemalt), topical (nasal,

25 transdermal, intraocular), intravesical, intrathecal, enteral, puimonary,
intralymphatic, intracavital, vaginal, transurethral, intradermal, aural,
intramammary, buccal, orthotopic, intratracheal, intralesional, percutaneous,
endoscopical, transmucosal, sublingual and intestinal administration.

Phammaceutically acceptable carriers for use in the compositions of the

30 present invention are well known to those of ordinary sKill in the art and are
selected based upon a number of factors: the particular antitumor compound
used, and its concentration, stability and intended bioavailability; the disease,
disorder or condition being treated with the composition; the subject, its age, size
and general condition; and the route of administration. Suitable carriers are

35 readily determined by one of ordinary skill in the art (see, for example, J. G. Naim,
in: Remington's Pharmaceutical Science (A. Gennaro, ed.), Mack Publishing Co.,




PCTNS01103385 Easton, Pa., (1985), pp. 1492-1517, the contents b¥ Juhildh are
i ncor poWex0&70&rein by reference). The conpositions are pCEAUSIRGIBSS
formul ated as tablets, dispersible powders, pills, capsules, gelcaps,
caplets, gels, liposones, granules, solutions, 5 suspensions, enulsions,
syrups, elixirs, troches, dragees, Iozegges, or any other dosage form which
can be adm nistered orally. Techni ques d conpositions for nmaking oral
dosage forns useful in the present invention are described in the
foll owi ng references: 7 Mbdem Pharnaceutics, Chapters 9 and 10 (Banker &
Rhodes, E&i tors, 19&% Li eber man eé al ., Pharmaceutical Dosage Form :
Tabl et s 16388 Ha., (1#89RR1 14921151 duthe eanteptsrefwhichareiineorposiad derein ns
2nd Editi ¢ re(ei&ﬁ'@é). The conpositions of the invention for oral
adm ni strationsgonprise an effectjve . antit r.a t of,a coppound of the
i nvention in a%%@@i@%%ﬁr? prg#@ Y%T‘@Hgédr?g&%q%- gignessieler riers for -
solbi ? dos powdees, Ilé.rudps?fe\ﬁ l@fcﬁ@s._bépl@t@;@ét@,ﬂipoﬁbfhﬁ ranwesvsalitionza|
subst ance ose, talc, .sucros elatin,
car body netHSPERs PP RrblRIGTRS. syhlhg i3S, E3Fine, dFadtes. tozangas, opaay stner
cal ci um cdobagefarm whichi can debadmirdstekeborally. Aeghmiquescand congaisitions fom
starch, ' G | nes| carb t. acant h,
i or ocr ys P o Hfbns 0hg TR the Pro<ei MGy Ae T Bedif RIEC
sodi um  t follewing refesences: ¥ ModernRhamnpadesties; Ghaptersid andr th@Bankanéh sol i d
dosage T 0Riind¥Ry Edflord! 1098 ACteBlorial o 8. “BARAaLNNNS MbdRE O ME Tanktd:

1 » a fi

to delay disintegration an T
presdf i A1281) sRdHnseal, la ge nams 2ed fdition

adm ni strqgg , €.9., formulated for injection via 25 intravenous,

intraarterial, _subcut anegus, rectal, sub ut%nq«leous,, i ntramuscul ar.
intraorbital, il eRMEpesitians qf the ipvantian for aral adernistiatian compnsedmst emal

routes. Thffective GAtRMGOL APOBING LS bfwm;s%wpt oftRefifvemtirein € phkridséwticalty at i on
[ appunt O
101,

phar maccuCEaPIAPIe CEBIS T ARG, AT orielijioséia foria P EHAE S6Fbar ent er a
adm ri%st r starches nandi dtheyadoriventional sitbstarmesiiacioding Rictosy, takensucrese)| si ons
o SRR SRR b ] S BRo SRR Bldnbpe e e
Sui t abl e calciurarcarberate;, sotlurmaasghenaje) kapling atgisiegeid,acacid,qoro stdrchr
ol ar 55 PR staith, Shufln SBECHARY ARG caORLE RacaRl)Y 70O oF T ones.
hydr ocar bdnisregrystallinegelivlages cedoidahsiliorn dioxideygrescarmeliose sogium, ales
dextrgpe RhgRdSiM StBakhte, And stéhriccA8d. Wirfiet sUith solid dosage forms may be
uncoated or may be coated by known techniques; e.g., to delay disintegration and
absorption.
The antitumor compounds of the present invention are also preferably
formulated for parenteral administration, e.g., formulated for injection via

25  intravenous, intraarterial, subcutaneous, rectal, subcutaneous, intramuscular,
intraorbital, intracapsular, intraspinal, intraperitoneal, or intrasternai routes. The

- compositions of the invention for parenteral administration comprise an eftective
antitumor amount of the antitumor compound in a pharmaceutically acceptable
carrier.- Dosage forms suitable for parenteral administration include solutions,

30 suspensions, dispersions, emulsions or any other dosage form which can be
administered parenterally. Techniques and compositions for making parenteral
dosage forms are known in the art.

Suitable carriers used in formulating liquid dosage forms for oral or
parenteral administration include nonaqueous, pharmaceutically-acceptable polar

35 solvents such as oils, alcohols, amides, esters, ethers, ketones, hydrocarbons
and mixtures thereof, as well as water, saline solutions, dextrose solutions (e.g.,



13 PCTAUSO1103385 DWh), electrolyte solutions, or any other ady §oNs 2004
pharmaceutically acceptable 1iquid. Suitable nonaqueous,

phar mewewliszll y- accept abl e pol ar sol vents include, butpefesdaizags M ted
to, alcohols (e.g., a-glycerol formal, f3-glycerol formal, 1, 3 5

but yl enegl ycol, aliphatic or aromatic al cohols having 2-30 carbon atons
such as nethanol, ethanol, propanol, isopropanol, butanol, t-butanol,
hexanol , octanol, anylene hydrate, beﬂﬁyl al cohol, glycerin (glycerol),
gl ycol, hexylene glycol, tetrahydrofurfuryl alcohol, |auryl alcohol, cetyl
al cohol, or stearyl alcohol fatty acid esters of fatty al cohols such as
polyalkylene glycols (e.g., polypropylene glycol, 10 pol yethyl ene glycol),
sor bi t an PWkrelectrelyte solutiens,crany o tﬁmagyepgsigphammqmmngllmmm ble (DR,
benzyl bgpg@ate DVA, dlnethylfornan1de N-(1i- hydroxyethyl)-lactan1de N
N-di et hy acet ani de_ani des, pyrrol idi none, - yl -2-pyrrolidi none, or

pol yvi nyl pyrr §U'@&*@P°n@§t’§9‘és (magma@uneaﬂwacqeptpplemlaaww include,

2- pyrrol it Bi'?é‘ﬁot Reftbalts, SRbADE (Bl Nadglycerd fsifidl "B-gilicessitfbfmaland3als
tIC I‘ aromati ¢ esters Iate or

bet apoat Bundenbaivcel a PEaﬂ%ehﬁmmmﬁwahéﬁciﬂ%ﬁiﬁ W i atoms suich as
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ovr Lot ataiets dhfot aldpnold UEE RS BeRvaliebe ool GEb R RRNRYERYET PRARL D)
PEGI;UQ/dlr pohyatbyleseqglytol),rsarbigan, sucrase dndn@heleslﬁﬂroi)oarr&d&)(e lebyoxyet hyl ene
; glr yl( EJIOe ﬁn@i@lﬁ%ﬁéﬁ?as §5W Befﬁ @z&ﬁ% Wﬁ( ?ihf‘éﬁlﬁfonnarﬁﬂﬁ NLRL
pol y( oxy deyeyo Y'J- actamigeri, Nai s&awaeud@ﬁmldasxcﬂ pyrrolidinone,

pol y(oxyel -ﬁyrl%ﬁdi'ﬁ'bﬁﬂ 85gbw ngﬁiﬂaonaplm%fq'f thLA tan esters

such as po yox et ne sorbl poI yo | ene=sarbitan
nmonopal miRysRolid “'}ﬁney pyrald mcg%/oace%lln diacetin, and
pol VIgxy etthabetle, aﬂ Phatic ammaﬁb%%t@s%ucaruéaﬁ VEapriyRitS of betihoats)- auq,80 or 80

modi 1 ed GERey bizY hatale SRR o Slie ﬂ% «ig?fap&"iﬁmké&rﬁ Btoi1 and
30 pol KO ﬂbériﬂ snml asaﬁbm. dij ostri-gl aergl Citranepbotdriratds, ettoll benaoate; ethyl
oo el & e A, L BB B blotyl ey BEIE et st
ri bul ose,fatty alzichderved PEG estersyglyseryhmbnogledrats; glyceridecastenscuchsasy| ucose,
oct Sbay mEoCGh BE F-qlAIRES, Al R gty sch %ﬁ%@&‘cﬁ'&ﬁéﬂaﬁﬁfﬁfﬁféﬁ? 0se)
or ol i gosdarives PEE estens sudn astFEGdydroxydieate@nd BES-hydroxysteamte) Ne. g.
sat ur at ednbithyi hyRolidihohes Brisnic B, Yolyoxjetiier@BbititoRSleit pbiféters Such
as poly(ethoxylated),, ¢ Sorbitol poly(oleate), , poly{oxyethylene),s , monooleate,
poly{oxyethylene), ,, mono 12-hydroxystearate, and poly(oxyethylene),s ,, mono
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30 polyoxyethylated castor oils (e.g., Cremophor® EL solution or Cremophor® RH
40 solution), saccharide fatty acid esters (i.e., the condensation product of a
monosaccharide {e.g., pentoses such as ribose, ribulose, arabinose, xylose,
lyxose and xylulose, hexoses such as glucose, fructose, galactose, mannose and
sorbose, trioses, tetroses, heptoses, and octoses), disaccharide (e.g., sucrose,
35 maltose, lactose and trehalose) or oligosaccharide or mixture thereof with a C,-
C,, fatty acid(s)(e.g., saturated fatty acids such as caprylic acid, capric acid, lauric
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Ludwigshafen, Germany); polyoxyethylene glycerol; sodium laurate: sodium
25  oleate; or sorbitan monooleate.
Other pharmaceutically acceptable solvents for use in the invention are
well known to those of ordinary skill in the art, and are identified in The
Chemotherapy Source Book (Williams & Wilkens Publishing), The Handbook of
Pharmaceutical Excipients, (American Pharmaceutical Association, Washington,
30 D.C., and The Phamaceutical Society of Great Britain, London, England, 1968),
Modern Phamnaceutics, (G. Banker et al,, eds., 3d ed.)(Marcel DekKer, Inc., New
York, New York, 1995), The Pharmacological Basis of Therapeutics, (Goodman &
Gilman, McGraw Hill Publishing), Pharmaceutical Dosage Forms, (H. Lieberman
et al., eds., )(Marcel Dekker, Inc., New York, New York, 1980), Remington’s
3%  Pharmaceutical Sciences (A. Gennaro, ed., 19th ed.)(Mack Publishing, Easton,
PA, 1995), The United States Pharmacopeia 24, The National Formulary 19,
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Additional minor components can be included in the compositions of the
invention for a variety of purposes well known in the pharmaceutical industry.
These components will for the most part impart properties which enhance
25 retention of the antitumor compound at the site of administration, protect the
 stability of the composition, control the pH, facilitate processing of the antitumor
compound into pharmaceutical formulations, and the like. Preferably, each of
these components is individually present in less than about 15 weight % of the
total composition, more preferably less than about 5 weight %, and most
30 preferably less than about 0.5 weight % of the total composition. Some
components, such as fillers or diluents, can constitute up to 90 wt.% of the total
composition, as is well known in the formulation art. Such additives include
cryoprotective agents for preventing reprecipitation of the taxane, surface active,
wetting or emulsifying agents (e.g., lecithin, polysorbate-80, Tween® 80, pluronic
35 60, polyoxyethylene stearate ), preservatives (e.g., ethyl-p-hydroxybenzoate),
microbial preservatives (e.g., benzyl alcohol, phenol, m-cresol, chlorobutanol,
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nonostearate, stearic acid, cetyl alcohol, stearyl alcohol, guar gum
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ants, flow ai ds, non-volatile silicones
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In a preferred embodiment, a pharmaceutical composition of the invention
comprises at least one nonaqueous, pharmaceutically acceptable solvent and an
antitumor compound having a solubility in ethanol of at least about 100, 200, 300,

25 400, 500, 600, 700 or 800 mg/ml. While not being bound to a particular theory, it
is believed that the ethanol solubility of the antitumor compound may be directly
related to its efficacy. The antitumor compound can also be capable of being
crystaliized from a solution. In other words, a crystalline antitumor compound,
such as compound 1393, can be dissolved in a soivent to form a solution and

30  then recrystallized upon evaporation of the solvent without the formation of any
amorphous antitumor compound. [t is also preferred that the antitumor compound
have an ID50 value (i.e, the drug concentration producing 50% inhibition of
colony formation) of at least 4, 5, 6, 7, 8, 8, or 10 times less that of paclitaxel
when measured according to the protocol set forth in the working examples.

35 Dosage form administration by these routes may be continuous or
intermittent, depending, for example, upon the patient's physiclogical condition,
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antitumor compound per m? of patient body surface area, wherein the average
body surface area for a human is 1.8 m%. Preferably, a single dose of a
composition for oral administration contains from about 20 to about 600 mg of the
25  antitumor compound per m?of patient bady surface area, more preferably from
about 25 to about 400 mg/m” even more preferably, from about 40 to about 300
mg/m?, and even more preferably from about 50 to about 200 mg/m’. Preferably,
the compositions for parenteral administration are prepared in such a way that a
single dose contains at least 20 mg of the antitumor compound per m? of patient
30 body surface area, or at least 40, 50, 100, 150, 200, 300, 400, or 500 mg of the
antitumor compound per m?of patient body surface area. Preferably, a single
dose in one or more parenteral preparations contains from about 20 to about 500
mg of the antitumor compound per m?of patient body surface area, more
preferably from about 40 to about 400 mg/m* and even more preferably, from
35  about 80 to about 350 mg/m®. However, the dosags may vary depending on the
dosing schedule which can be adjusted as necessary to achieve the desired
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desired WD 01/57027 18 0 9 JUL 2004 PCTi1&S01/03385 therapeutic effect- It
shoul d be noted that the ranges of effective doses provided herein are not
intended to limt the invention and represent preferred dose ranges. The
nost preferred dosage will be tailored to the individual subject, as is
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The sol verdissoivingpin antitumorsompedid in &y pharmaceutically acceptable solvent

20  capable of dissolving the compound (e.g., ethanol or methylene chloride) to form
a solution. An appropriate volume of a carrier which is a solution, such as
Cremophor® EL solution, is added to the solution while stirring to form a
pharmaceutically acceptable solution for oral administration to a patient. If
desired, such solutions can be formulated to contain a minimal amount of, or to

25  be free of, ethanol, which is known in the art to cause adverse physiological
effects when administered at certain concentrations in oral formulations.

In another embodiment, powders or tablets for oral administration are
prepared by dissolving an antitumor compound in any pharmaceutically
acceptéb!e solvent capable of dissolving the compound {e.g.,ethanol or

30  methylene chloride) to form a solution. The solvent can optionally be capable of
evaporating when the solution is dried under vacuum. An additional carrier can
be added to the solution prior to drying, such as Cremophor® EL solution. The
resulting solution is dried under vacuum to form a glass. The glass is then mixed
with a binder to form a powder. The powder can be mixed with fillers or other

35  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
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20  ethanol or Cremophor® solution, which are known in the art to cause adverse
physiological effects when administered at certain concentrations in parenteral
formuiations.

If desired, the emulsions or solutions described above for oral or parenteral
administration can be packaged in IV bags, vials or other conventicnal containers

25 in concentrated form and diluted with any phamaceutically acceptable liquid,
such as saline, to form an acceptable taxane concentration prior to use as is
known in the art.

Definitions
The terms "hydrocarbon™ and “hydrocarbyl” as used herein describe
30 organic compounds or radicals consisting exclusively of the elements carbon and
hydrogen. These moieties include alkyl, alkenyl, alkynyl, and aryl moieties.
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 preferably comprise 1 to 20
35  carbon atoms.
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alkoxy, alkenoxy, alkynoxy, aryloxy, hydroxy, protected hydroxy, oxy, acyloxy,

nitro, amino, amido, thiol, ketals, acetals, esters or ether moiety.

Unless otherwise indicated, the alkyl groups described herein are
preferably lower alkyl containing from one to eight carbon atoms in the principal

25  chain and up to 20 carbon atoms. They may be straight or branched chain or
cyclic and include methyl, ethyi, propyl, isopropyl, butyl, hexyt and the like.

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

30 cyclic and include ethenyl, propenyl, isopropenyl, butenyl, isobutenyl, hexenyl,
and the like.

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

35 include ethynyl, propynyl, butynyl, isobutynyl, hexynyt, and the like.
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The terns "aryl” or "ar" as used herein alone or as part of another group
denote optionally substituted hornocyclic aromatic groups, preferably
nonocyclic or bicyclic groups containing from6 to 12 carbons in the ring
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20 The term “heteroaromatic" as used herein alone or as part of another
group denote optionally substituted aromatic groups having at least one
heteroatom in at least one ring, and preferably 5 or 6 atoms in each ring. The
heteroaromatic group preferably has 1 or 2 oxygen atoms, 1 or 2 sulfur atoms,
and/or 1 to 4 nitrogen atoms in the ring, and may be bonded to the remainder of
25 the molecuie through a carbon or heteroatom. Exemplary heteroaromatics
include furyl, thienyl, pyridyl, oxazolyl, pyrrolyl, indolyl, quinolinyl, or isoquinolinyl
-~ and the like. Exemplary substituents include one or more of the following groups:
hydrocarbyl, substituted hydrocarbyl, keto, hydroxy, protected hydroxy, acyl,
acyloxy, alkoxy, aikenoxy, alkynoxy, aryloxy, halogen, amido, amino, nitro, cyano,
30 thiol, ketals, acetals, esters and ethers.
The term "acyl," as used herein alone or as part of another group, denotes
the moiety formed by removal of the hydroxyl group from the group -~-COOH of an
organic carboxylic acid, e.g., RC(O)-, wherein R is R', R'0-, R'R>N-, or R'S-, R' is
hydrocarbyl, heterosubstituted hydrocarbyl, or heterocyclo, and R? is hydrogen,
35  hydrocarbyl or substituted hydrocarbyl.
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20  2,2,2-trichloroethoxycarbonyl, t-butyl(diphenyl)silyl, trialkyisilyl,
trichloromethoxycarbonyl and 2,2,2-trichloroethoxymethyl.

As used herein, "Ac” means acetyl; “Bz” means benzoyl; "Et” means ethyl;
*Me" means methyl; “Ph” means phenyl; “Pr" means propyl; "Bu”" means butyl;
"Am” means amyl; “cpro” means cyclopropyl; “iPr* means isopropyl; “tBu” and “t-

25 Bu" means tert-butyl; “R” means lower alkyl unless otherwise defined; “Py" means
pyridine or pyridyl; “TES™ means triethyisilyl, “TMS" means trimethyisilyl; “LAH"
means lithium aluminum hydride; “10-DAB" means 10-desacetylbaccatin III”;

*amine protecting group” includes, but is not limited to, carbamates, for example,
2,2 2-trichloroethylcarbamate or tertbutylcarbamate; “protected hydroxy™ means -

30 OP wherein P is a hydroxy protecting group; "PhCO”" means phenylcarbonyl; |
“BuOCO" and “Boc” mean tert-butoxycarbonyl; tAmOCO” means tert-
amyloxycarbonyl; “2-FUuCO” means 2-furylcarbonyl; “2-ThCO" means 2-
thienylcarbonyl; “2-PyCO™ means 2-pyridylcarbonyl; “3-PyCO" means 3-
pyridylcarbonyl; “4-PyCO” means 4-pyridylcarbonyl; “C,H,CO* means

35  butenylcarbonyt; “tC,H,CO" means trans-propenyicarbonyl; “EtOCO" means
ethoxycarbonyl; “ibueCQO" means isobutenylcarbonyl; “iBuCO" means
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2- thienyl carbonyl; "2-PyCO' means 2-pyri dyl carbonyl ; "3-PyCO' nmeans 3-
pyri dyl carbonyl; "4-PyCO' neans 4-pyri d3carbonyl; "C4H CO' neans 35
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2004 WO 01/57027 23 PCT/ USA 103385 isobutyl carbonyl; "iBuOCO' neans

i sobut ox\iscbutylearboriy YBO0 CRameans dspndpyycarboaylb GRYDCORe@R®' neans

"< Obut enyR SRR R et HPARRY ek BB Ranyt, HFrCOT B

pyri d: ne: propyieBEbondnibue means fabetemy THHIES reebns detrakydrofiuranpIDMAPH g
exanpl es 4, “ e TES NTES . HO' LHVDS
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mol )3 of qxarmet ls'@ccatlnlll in 50 mL of THE at -10 C under a
nitrogen at m)sphere vvas added 0.857 nL (2.76 mmol, 1.5 nol equiv) of

N, O (bis)-TES grifl oroacetamde over a_ period_of 3 min. This was foll owed
by the additi ohh@fol QW'BQ?’@E“RJFSH‘%“@@F fheriniesti®t i on of 1ithium

bi s(trimethylsilyt)amde (0.055 nmmol, 0.03 nol equiv. After 10 mn 0.038
m. (0.92 nmml, 0.5 nol equiv) of metéanol 15 was added, and after an
additional 5 min 4 nL (0.055 mol, G equiv) of acetic acid was
added. The solution was diluted with 300 nL of ethyl acetate and washed
two tines with 100 nL of saturated aqueous sodium bi carbonate solution.
-"- wer e ext ioagEsed Wt HTESED of ethyl acetate
and the conbi ned ot:. 9y 41 videef washed wNb Bx (firied over 20
sodium sul fate, goe 5. To the residue was
added 100 nlL of hexakre s coll ected by
filtration. RecrystH gn of the solid byy@i A ng in boiling ethyl
acetate (20 niL, 17 AcO >0 AcO

10-Triethylsifyl-10-deacetyl baccatin lll. To a solution of 1.0 g (1.84 mmol) of
10  10-deacetyl baccatin lll in 50 mL of THF at -10 °C under a nitrogen atmosphere
was added 0.857 mL (2.76 mmol, 1.5 mol equiv) of N,O-(bis)-TES-
trifluoroacetamide over a period of 3 min. This was followed by the addition of
0.062 mL of a 0.89 M THF solution of lithium bis(trimethylisilyt)amide (0.055 mmol,
0.03 mol equiv). After 10 min 0.038 mlL. (0.92 mmol, 0.5 mol equiv) of methanol
16  was added, and after an additional 5 min 4 mL (0.055 mmol, 0.03 mol equiv) of
acetic acid was added. The solution was diluted with 300 mL of ethyl acetate and
washed two times with 100 mL of saturated aqueous sodium bicarbonate
solution. The combined aqueous layers were extracted with 100 mL of ethyl
acetate and the combined organic layers were washed with brine, dried over
20 sodium sulfate, and concentrated under reduced pressure. To the residue was
added 100 mL of hexane and the solid (1.23 g, 101%) was collected by filtration.
Recrystallization of the solid by dissolving in boiling ethyl acetate (20 mL, 17
mL/g) and cooling to rcom temperature gave 1.132 g (94%) of a white solid. m.p.
242 °C; [a],® -60.4 (c 0.7, CHCI,); 'H NMR (CDCl,, 400MH2) & (p.p.m): 8.10 (2H,
25 d,Jm =7.5Hz, Bzo), 7.60 (1H, t, Jm = 7.5Hz, Bzp), 7.47 (2H, t, Jo =7.5Hz,
Bzm), 6.64 (1H, d, J3 = 6.9Hz, H2), 5.26 (1H, s, H10), 4.87 (1H, dd, J6B = 2.2Hz,
J6a = 9.9Hz, H5), 4.85 (1H, dd, J14x = 8.9HZ, J14p = 8.9Hz, H13),4.30(1H, d,
J20B = 8.5Hz, H20a), 4.23 (1H, ddd, J7OH = 4.5Hz, J6a = 6.6Hz, J6p = 11.0Hz,




mJg) and cooling to roomtenperature gave 1.132 g (94% of a whi pm]pl
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t, Jo = 7.5Hz, Bzn), 5.64 (1L H, d, J3 = 6.9Hz, H2), 5.26 (1 H, s, H 10),
4.97 (1 H, dd, J8R = 2.2Hz, J6a = 9.9Hz, H5).4.85 (11-1, dd, Jlda = 8.9Hz,
J140 = 8.9Hz, H13), 4.30 (1 H, d, J200 248 5Hz, H20a), 4.23 (1H, ddd, J7OH
= 4.5Hz, Jfia = 6.6Hz, J60 =11.0Hz, WO 01/57027 24 0 9 JUL 2004

PCT/ US01103385 H7) 4.15( 1H, d, J20a=8. 5Hz,

H20p) 4. 00( 1H, d, J2=6. Ok 1), 2. B8( 1H ddd, J7 = 6.6Hz, J5 = 9.9Hz, J60 =
14.5Hz, Hedh ) 41541, x5 268, = §,5HAc H20R),.4000 (iH1d, y2 =5. GHZ(BH) 2581(8|vh)
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under a nlzL %_g here was added O. 92 11.381 nmol ) of pyridine
and 0. 329 ﬂ?g ', 2.5 nol equiv) of propionyl chloride in that
order. The m xture was stlrred at roomtenperature for 6 h, diluted with
350 nL of ethyl acet ate and extracted wth 50 m_ of 10% aqueous copper
sul fate solution. Th& -’o c layer was 15 waSHey ® nL of saturated
aqueous sodi um bi ca 2 Sl-lubl-m-bcéﬁl . [ ed over sodium
sul fate and conaed- Feduced- crude product was
dissolved in 75 nL A was added, the

i‘ xeH.under reduced
pressure to give 1. 133"@0;35 TH

erial. Recryst a|quA%I o from et hyl
acet at e/ hexanes 20 (dissolved in 6.5 nL of refluxing ethyl acetate, then 24
m - of hexanes added, allowed to cool to roomtenperature, and left to

stand for EID-T\)leﬁfy‘lsil miﬁicml-l-ﬁ%ﬁiﬁny)baecaﬁntlﬂ CITQ/ats@ldtio’reoSﬁDl A

et Loxi ng MR fbgﬁt?% iR BROR aec Ol AT A 51 ﬁdmgﬁbt%ﬁ{wmo'

room t18nmpeciDMAP a2 ool | ofudichiommetiadefatrodm tb)npdraimrrelenhdb%h @itroggn( 16. 7

s 80 20 “rRebiSls et PEi0R0.0 S0 il (LI Wil of obriieiind Bt 1 ) °G

(ppm: 8 1cnlml-|2 3 malrequiv). of propieny) chiprige i i maHorder Jhe-mixture was-stirred’ . 48
(5227 ( 1 roorh: }é%er%ﬂrﬁ&r@ﬁzdmﬁ%g%pfw%& gﬂgﬂa Hé Ehé- %ct&?) o4
(1 H d, J @\gt f 10% aqueous copper sulfate solution. The orgamc layer was
15  washed with 50 mL of saturated aqueous sodium bicarbonate solution, 50 mL of
brine, dried over sodium sulfate and concentrated under reduced pressure. The
crude product was dissolved in 75 mL-of ethyl acetate, 100 mg of Norit A was
added, the mixture was filtered through celite and concentrated under reduced
pressure {o give 1.13 g of material. Recrystallization from ethyl acetate/hexanes
.20 (dissolved in 6.5 mL of refluxing ethyl acetate, then 24 mL of hexanes added,
allowed to cool to room temperature, and left to stand for 17 h) afforded 787 mg
(72.5%) of a white crystalline solid. A second recrystallization (ca 340 mg material
dissolved in 2 mL of refluxing ethyl acetate, then 10 mL of hexanes added,
allowed to cool to room temperature, and allowed to stand for 17 h) afforded 181
25  mg (16.7 %) of a white crystalline solid. The combined yield after recrystallization
was 89.2%. m.p. 129 °C; [a],® -47.9 (¢ 1.0, CHCL,); NMR 'H (CDCI,, 300MHz) &
{(ppm): 8.10 (2H, d, Jm =7.4Hz, Bzo), 7.60 (1H, t, Jm = 7.4Hz, Bzp), 7.48 (2H,
dd, Jo =7.4Hz, Jp = 7.4Hz, Bzm), 5.64 (1H, d, J3 = 7.4H2, H2), 5.47 (1H, dd.
J6a = 7.4Hz, J6B = 10.1Hz, H7), 5.28 (1H, s, H10), 4.94 (1H, d, J6a = 9.4Hz,



09 JUL2004 WD 01/57027 25 PCT/USO /033%5 H5), 4.80 - 4.90 (1 H, rngljigpmm,
31 (1 H d, J20P = 8.1 Hz, H20a), 4.16 (1 H, d, J20a: .1 Hz, H20

06 (Wwélo1drez92 = 7.4Hz, H3), 2.55 (1 H, ddd, J7 = Héﬁiﬂéﬁﬂ 4Hz AP
14. 8Hz, Hea), 2.28 (3H, s, 4Ac), 2.23 - 2.32 (4H, m 7 ey H1413),
07 (3H, s, 18me), 2.02 (11-1, d, J13 =4.71-1z, OH13), 1.76 -1. 87 (4H, m
H60, 19Me), 1.60 (1H, s, OH1), 1.17 (3H, s, 17IVE), 1.09 (3H, t, J 7CH2 =
4Hz, 7CH3), 1.04 (3H, s, 16Me), 0.962%9H, t, JCH2(TES) = 8.0Hz,
CH3(TES)), 0.52 - 0.62 (61-1, m CH2(TES)). Boc% TESO - n Boons HO' |' OMOP
O LHMDS 2' - O MOP- 3' -desphenyl -3'-(2 fury!)-10 tnethylsilyl-7-propionyi
taxotere. To a solution of 493 ng (0.690 mmol) of

10-triet hi Asb -1090gaBe hy, | H3)p 4@ @H/Id LQopaesamzl H20a)

anhydr ous, ok <B4tz 1A BREE. B BIEr Gl 11400 % i, S8 o7 %%;2

(0.514 el 5 46 =14, Bbtza 60 2.26i(3H, as4Ae)sc22&e(2 3 ) m, TCH2 148,
m o oat ) FRTINCS: 184R) 2 00N1R, U132 ARl OIS, (7ML 1B B O °

mL of satu

m xt uPe. whiSBa1BM&laT RO A, QHDL 1 RfBHas e GMB).ahOoabba) Tt Rz t n 5
nL of bripreH,Jhe0a(8RNEC16kRS0.989H! t, KCHNFES &CE.OHZSLU:F-I?(Q'E 0,52 -
concentrabe@j-#_rr { H{;Iﬂgﬁg@?)ressﬁre to glsﬂg 722 ngy (1040 ofsa}g slightly
yel | ow solt ( eﬂ‘? s recrystallized by dissolving it in 12 nL of a
1:5 mxture of ethyl acetate and hexane at reflux and then cooling to room
tenperature to give 627 ng (880/% 0 ofga white crystalline solid.

NON A

Evaporati on of +4ggnnother Ji quor 96 rrgg mat er i alypdy ch was
recrystallized, as;qhpve fffom 2 ni, m X NHr epof e Acet g e and
hexane to glby ¥, M4 (60)6’ 'BP &V&iﬂxd) & \J - he
total yieldf tallizaN Gnvvas 94%4 Evap

| i quor gave at er i al Bs Was™pu i e Qi mat ogr aphy

on silica 25 ge szo ."Q an add| t | onal 20 ng (3% of proggo .: 8- 207-209
C [a]D21 -30.0 (cA8. 0, nethanol);: 'H NVR (CDCI 3, 400Mz) 4Q ppm:
8.09-8.11 (m 2H), 7.58-7.61 (m1 H), 7.47-7.51(m 2H), 7.39 (d, J = 0.8
Hz, 1 H, 6.34 (dd, J = 3.2, 1.6 Hz, 1 H), 6.26 (d, J = 3.2 Hz), 6.14 (dd,
J =838 %‘%ﬁd?i’a’ﬂe’sp5he7nlyl-(-§’ll(23-]fu:yl?-'18-tlﬁ%th§lsli_|l)yl-7§pfo7pionyl taxotere. To a
solution of 493 mg (0.690 mmol) of 10-triethyisilyl-10-deacetyl-7-propionyl
10  baccatin Il in 4 mL of anhydrous THF under a nitrogen atmosphere at -45 °C was
added 0.72 mL {0.72 mmol) of a 1M solution of LIHMDS in THF. After0.5ha
solution of 263 mg (0.814 mmol) of the b-Lactam (predried as described above)
in 2 mL of anhydrous THF was added. The mixture was warmed to 0 °C, and
after 2 h 0.5 mL of saturated aqueous sodium bicarbonate solution was added.
15  The mixture was diluted with 50 ml of ethyl acetate and washed two times with &
mL of brine. The organic phase was dried over sodium sulfate and concentrated
under reduced pressure to give 742 mg (104%) of a slightly yellow solid. The
solid was recrystallized by dissolving it in 12 mL of a 1:5 mixture of ethyl acetate
and hexane at reflux and then cooling to room temperature to give 627 mg (88%)
20  of a white crystalline solid. Evaporation of the mother liquor gave 96 mg of
material which was recrystaliized as above from 2 mL of a 1:5 mixture of ethyl
acetate and hexane to give an additional 46 mg (6%) of white crystaliine solid.
The total yield from recrystallization was 94%. Evaporation of the mother liquor
gave 46 mg of material which was purified by column chromatography on silica
25 gelto give an additional 20 mg (3%) of product. m.p. 207-209 °C; [a],* -30.0 {c
5.0, methanot); 'H NMR (CDCl,, 400MHz} d (ppm): 8.09-8.11 (m, 2H), 7.58-7.61
(m, 1H), 7.47-7.51(m, 2H), 7.39 (d, J = 0.8 Hz, 1H), 6.34 (dd, J = 3.2, 1.6 Hz, 1H),
6.26 (d, J = 3.2 Hz), 6.14 (dd, J = 8.8, 8.8 Hz, 1H), 5.71 (d, J = 6.8 Hz, 1H), 5.47



0 9 JUL 2001 WO 01/57027 26 PCT/USOL/ 033$5 (dd, J =-10.0, 7.2 HA,9 JUR00k
5305350 528(s 1H, 4.95(d, | = 7.6 1 476 s, 1 H,
4.33 (d, iT’5"’%’%2 4,19 (d, J = 8.4 Hz, 1 H), 4.03PCJ/USPLA3RSg |y
1 H, 2. 83 (s, 3H), 2 55 (ddd, J = 17.2, 9.6, 7.6, 1 H, 2.50 (s, 3H),

2.20-2.40 (m 2H), 2.28 (g, J = 7.6 Hz, 2H), 1.95 (s, 3H), 1.84 (ddd, J =
S,

14.8, 10.8, 2 Hz), 5 1.80 (s, 3H), 1.67 $g, 1H), 1.39 (s, 9H), 1.32 (s,
3H), 1.21 (s, 3H), 1.20 (s, 3H), 1.74 (s, 3H), 1.09 (t, J = 7.6 Hz, 3H),
0.93-0.99 (m 9H), 0.50-0.65 (m 6H). 3" -Desphenyl -3 -(2-furyl)-7-propionyl

taxotere. (1393) To a solution of 206 mg (0.199 mol) of

2" - O MOP- 3{ddlgshhg iy I7. ﬁlr-% 3!42%%1? éﬁﬁﬁ'mi‘ﬁ?at 'tn-g) g@j@g&'}’l 706 otere

dd
o WS %, nﬁaﬁ&&%&m&mﬁﬁiﬁ? A.1D1g, 4 8. ﬂili'lzl'hﬁ-l):rﬂﬂ?ue(da o

\Q?L;Td ;geHQOﬁH; r(sg}];m 258 (dcﬂ:! o 82058 V@ 1ql.| lsgtsl?rjgit ed a eou's fsodi um |

bi car bonat @"aﬁd)a&ﬁ%ﬁ% iy 718515{2 3#")?5159%/&5 % gbéaéqd@ difadd. 8\1\/619 4 E&).over

sodi unbsul 1.80¢saBH),ch8Z st TH), GQSQMQH)' eﬂgg‘fgi IH RS s, t3}-lp'1"£0 I"lﬂg i of
0

(P ven: " Bss o3k Rl e 706! 3G 050005 (Rl ey e, 6hyoe o o

Concentration of the nother Ilquor under reduced pressure gave 15 ng of

material which was recrystallized using 0.2 nL of a 1:1.7 mxture of

met hyl ene ¢ ride and h ne to I ve an ad ional 11 ny .5% of white
TR TERBor

crystals. yi e crystalllza s 89 R. 159- 152
C [al." -27.0 0, Calcdf AHs s ¥0. & :
61.18; H, 6@%@- @pg‘cgm ¢
8.11 (d, J X5 ﬂMOPZH) 7. & OH

J 6. 38

3.0, 2.0 Hz, 1H) 6. 33(d, B2, .6.22( dd, J=9 '
7025H21H), 5.49 (dd, J = 11.0, 7.5 Hz, lH) 535dJ=9.5H21
o 34(310838"303'«3’% <iryl7-propjonyl tekofere. g,gg%lrﬂ;p Sailiipn o1 2906Pa 3
?ds ? ﬁz (0.199 n#nﬂl)l of -@M@wdlels hégwa ~(23fup -4 Ortnéth?lsJWET??tZ pibni . 33{) 30
(9,3 2> Bl 17 g FafiHo ahes A o a7 Wagcpdd 80
Ju120ma V\mm.wzarmolabf BEEqUBOLSCEDMo cabtaining #9% HF The nfidure Wab (s,
( " 9&0 93 16@&?!?1 b ﬁmﬁgn@%r& 0% @hfﬁﬁféﬁgﬁen diled With 20(RL o dthyil- 36
acetate and washed three times with 2 mL of saturated aqueous sodium
bicarbonate and then with 8 mL of brine. The organic phase was dried over
sodium sulfate and concentrated under reduced pressure to give 170 mg (100%)
15  of a white solid. The crude product was crystallized with 2 mL of soivent _
(CH2Cl2:hexane=1:1.7) to give 155 mg (90.5%) of white crystals. Concentration
of the mother liquor under reduced pressure gave 15 mg of material which was
recrystallized using 0.2 mL of a 1:1.7 mixture of methylene chloride and hexane to
give an additional 11 mg (7.5%) of white crystals. The total yield from
20  recrystallization was 98%. m.p. 150-152 °C; [a],*® -27.0 (c 5.0, methanol); Anal.
Calcd for C44Hs55NO16#0.5H20: C, 61.18; H, 6.48. Found: C, 61.40; H, 6.65. H
NMR (CDCl,, 500 MHz) d (ppm): 8.11 (d, J =7.5Hz, 2H), 7.61(dd, J=7.5, 7.5
Hz, 1H), 7.50 {(dd, J = 8.0, 7.5 Hz 2H), 7.41 (d, J = 1.0 Hz, 1H), .38 (dd, J = 3.0,
2.0 Hz, 1H),6.33 (d, J=3.5Hz),6.22 (dd, J=9.5,9.5 Hz, 1H), 569 (d,J=7.0
25 Hz, 1H),5.49(dd, J=11.0, 7.5 Hz, 1H), 5.35(d, J = 9.5 Hz, 1H),5.33(d,J= 1.5
Hz, 1H), 5.25 (d, J = 9.5 Hz, 1H), 4.94 (d, J = 8.5 Hz, 1H), 4.71 (dd, J = 5.5, 2.0
Hz, 1H), 4.33 (d, J= 8.5 Hz, 1H), 4,21 (d, J = 8.5 Hz, 1H),4.01 {d, J = 6.5 Hz, 1H),
3.97 (d, J = 1.5 Hz, 1H), 3.30 (d, J = 6.5 Hz, 1H), 2.54 (ddd, J = 16.5, 9.5, 7.0,
1H), 2.41 (s, 3H), 2.37 (dd, J = 15.0, 9.0 Hz, 1H), 2.30 (dd, J = 17.5, 9.5 Hz, 1H),




Exanpl e 2 The procedures described in Exanple 1 were repeated, putjyptiier
suitably 5 protected [3-lactans were substituted for the R-|actam of
Exanpl epare the series of conpounds having structural formula
(13) aﬁ'ﬁbt" lg"’gfarrbi nati ons of substituents identified i n RGEUPY i ng
table. X$NH O X30 OH HO (13) 10 15 20 ConpoundX. X3R-r
1351t BuOCO i bueEt COO- 1364t BUuOCO- 2- pyndyl Et COO- 1372t BuOCO- 3- pyri dyl Et COO-
1386t BuOCO- 4- pyndyl Et COO- 1393t BUuOCO- 2 Huryl Et COO- 1401t BuOCO- 3- f ur yl Et COO-
1418t BuOCO- 2-t hi enyl Et COO- 1424t BuOCO- 3-t hi enyl Et COO-
1434t BuOCGO-i sopr opyl Et COO- 1447t BuOCCO- cycl obut yl Et COO-
1458t BuOCO phenyl Et COO- 30692- FUCO- 2-t hi enyl Et COO-
30821 Pr -lghijeny| | r 2r &4, t PQ 195inB - Et COO-
05 3L T30 000 i T P S 14 8 B 5

H), 1.64 (s, TH), 1.36 (s, 9H), 1.23 (s, 3H), 1.10 (t, J = 7.5 Hz, 3H).

Example 2
The procedures described in Example 1 were repeated, but other suitably

S  protected PB-lactams were substituted for the B-lactam of Example 1 to prepare the
series of compounds having structural formula (13) and the combinations of
substituents identified in the following table.

Compound | X, X, R,

10 1351 tBuOCO- ibue EtCOO-
1364 tBuOCO- 2-pyridyl EtCOO-
1372 tBuOCO- 3-pyridyl EtCOO-
1386 tBuOCO- 4-pyridy! EtCOO-
1393 tBuOCO- 2-furyl EtCOO-

15 | 1401 tBuOCO- 3-~furyl EtCOO-
1418 tBuOCO- 2-thienyl EtCOO-
1424 tBuOCO- 3-thienyl EtCOO-
1434 tBuOCO- isopropyt EtCOO-
1447 tBuOCO- cyciobutyl EtCOO-

20 1458 tBuOCO- phenyl EtCOO-
3069 2-FuCO- 2-thienyl EtCOO-
3082 IPrOCQO- 2-thienyl EtCOO-
3171 nPrCO- 2-furyl EtCOO-
3196 iBUuOCO- 2-furyl EtCOO-




3232i BUOCO- 2- t hi enyl Et COO- 3327nPr CO- 2- t hi eny! Et 000- 09 JULT00k
3388PhCO- 3-t hi enyl Et COO- 3444 Pr OCO- 2- f ur yl Et COO-

34792- ThCO- 2- t hi enyl Et COO- 3555C4AH7CO 2-t hi enyl Et COO-

3560t C3H5CO- 2-t hi enyl Et COO- 3611Et OCO- 2- f ur yl Et COO

36292- FUCMORLSIRY/ | Et COO- 3632- 2- ThCO- 2- f ur yl Et COO- PCTAUS01/03385

3708t C3H5CO- 2- furyl Et COO- 3713C; H7CO 2-furyl Et COO- 4017PhCO- 2- f uryl Et COO-
4044Et OCO- 2- t hi enyl Et COO- 41063- PyCO 2-t hi enyl Et COO-

4135i Pr OCO- 2-t hi enyl PrCOO- 4175PhCO- 2- t4} enyl Pr COO-

42192- FUCO 2-t hi enyl PrCOO- 4256t BuOCO- Z-1 hi enyl Pr COO-

4283i bueCO 2-t hi enyl PrCOO- 4290i BuOCO- 2-t hi enyl Pr COO

4312i bueCO- 2-t hi enyl Et COO- 43882- ThCO 2-t hi enyl Pr000-

4261 BUOCD 3238 S| pEHOCro0r LABIERD- { ur ) pr CLERCO0-
so44 euco by en) T ElePRort00 badiend, U1 e PTEBOG, -
4616t BuOCO- tH=yR-EPo—4-+3-A-C3 b o2 yHR-Co0d—09—3-UL+886—Wo01AH57017
PCT/ US01/ 03p33889 5 1¢ PhEQ0 3-thienyl EtCOO-
3444 iPrOCO- 2-furyl EtCOO-
5 3479 2-ThCOC- 2-thienyl EtCOO-
3555 C.H,CO- 2-thienyl EtCOO-
3560 tC,H,CO- | 2-thienyl EiCOO-
3611 EtOCO- 2-furyl EtCOO-
3629 2-FuCoO- 2-furyl E{COOC-
10 3632 - |- 2-ThCO- = | 2-furyl EtCOO-
3708 | tC,H,CO- 2-furyl EtCOO-
3713 C.H,CO- 2-furyl EtCOO-
4017 PhCO- 2-furyl EtCOO-
4044 EtOCO- 2-thienyl EtCOO-
15 4106 - 3-PyCO- 2-thienyl EtCOO-
4135 iPrOCO- 2-thienyl PrCOO-
4175 PhCO- 2-thienyl PrCOO-
4219 2-FuCoO- 2-thienyl PrCOO-
4256 tBuOCO- 2-thienyt PrCOO-
20 4283 ibueCO- 2-thienyl PrCOO-
4290 iBuQCO- 2-thienyl PrCOO-
4312 ibueCO- 2-thienyl EtCOO-
4388 2-ThCO- 2-thienyl PrCQO-
4394 tBuOCO- 3-furyl . PrCOO-
25 4406 1BuOCO- isobutenyl PrCOO-
4446 tBuOCO- 3-thienyl PrCOO-
4499 tBuOCO- 2-furyl PrCOO-
4544 iBuOCO- 3-thienyl EtCO0-
4600 iBuOCO- 3-thienyl PrCOO0O-
30 4616 iBuCCO-. 2-furyl PrcQO-
4737 tC,H,CO- 2-furyl PrCOO-




25 30 4757t C3H5CO- 2-t hi enyl PrCOO- 6171i bueOCO- 2-f ur yl Et COO-

6131i bueOCO 2-furyli Bu0O00- 5989i bueOCO 2-furyl i Pr COO
-6141i bueOCO 2-f uryl nBuCOO- 6181i bueOCO 2- f ur yl nPr COO-
- 6040i BUuOCO- 2-furyl i bue000- 6121i BuOCCO- 2-furyli Pr000-
6424t AnOCHQRO15A29 ! Et COO- 6212t AnOCO- 2- f ury) Et COO- 6282t Awripushidaiasr yI | BuOOO-
6252t AMOCO- 2-furyl i PrCOO- 6343t AnOCO- 2- f ur yl nBuCOO-
6272t AMOCO- 2- furyl nPrCOO- 6202 -t C3H5CO- 2- furyl i Pr COO-
44542- ThCO 2-t hi enyl nPr COO- 4414PhCO- 2- Qi enyl nPr COO
6333t BuOCO- 2-t hi enyl i PrCOO- 6686t BuOCO- 2=t hi enyl t C3H5COO-

6363t BuOCO- 2-t hi azoEt 000- 4787i BuOCO- 3- f uryl Et COO-

4828i BuOCCO- 3-furyl nPrCOO- 4898t C3H5CO- 3- f ur yl Et 000-

09 JUL 2004

4939t C3H5 COS—fury+nPrEeo—5820t+ G3HSEO-3—thteryHEress
5030t C3H5CO{ #7Phi enyl n 5191|t4sthieny) cpr oEt PsBOR-BuOCO- cpr onPf COO-
5070t BuOCO- ¢grpft COO- qgggbg@co PR Er co0 51%%m9 JuL
2004 WO 01/ $-tBrv—30—RG 1IQCO-. | e nPrCO0 Exanpl e 3
6131 ibueQCO- 2-furyl iBuCOO-
5989 ibueOCO- 2-furyl iPrCOO-
5 6141 ibueOCO- 2-furyl nBuCOO-
6181 ibueOCO- 2-furyl nPrCOO-
6040 iBuOCO- 2-furyl ibueCOO-
6121 iBuOCO- 2-furyl iPrCOO-
6424 tAmOCO- 2-furyl EtCOO-
10 6212 tAmOCO- 2-furyt EtCOO-
6282 tAmOCO- 2-furyt iBuCOO-
6252 tAmOCO- 2-furyt iPrCOO-
6343 tAmOCO- 2-furyl nBuCOO-
6272 tAmOCO- | 2-furyt nPrcoo-
15 6202 - tC,H;CO- 2-uryl iPrCOO-
4454 2-ThCO- 2-thienyl nPrCQOO-
4114 PhCO- 2-thienyl nPrCOO-
6333 tBuOCO- 2-thienyl iPrCOO-
6686 tBUOCO- | 2-thienyl tC,H;COO-
20 6363 tBuOCO- 2-thiazo EtCOO-
4787 iBuOCO- 3-furyl EtCOO-
4828 iBuOCO- 3-furyt nPrCOO-
4898 tC;H,CO- 3-furyl EtCOQ-
4939 tCHCO- | 3furyl nPrCOO-
25 5020 tC,H,CO- 3-thienyl EtCOO-
5030 tC,H;,CO- 3-thienyl nPrCOO-
5191 iBuOCO- cpro EtCOO-
5202 iBuOCO- cpro nPrCOO-
5070 tBuOCO- cpro EtCOO-
30 5080 tBuOGO- cpro nPrGO0-
9121 iBUOCO- ibue EICO0-




Fol | owi ng the processes described in Exanple 1 and el sewhere hereili, JuLHg0;
fol | oW W@ diR9e+f | ¢ taxanes having structural formula 14 nay be Pregared,
wherein 5 R/ is as previously defined, including wherei nPRYUSRIARSES coo
and R,, is (1) substituted or unsubstituted C2 to C. alkyl (straight,
branched or cyclic), such as ethyl, propyl, butyl, phetyl, or hexyl; (ii)
substituted or unsubstituted C2 to C8 @d&enyl (straight, branched or
cyclic), such as ethenyl, propenyl, butenyl, pentenyl or hexenyl; (iii)
substituted or unsubstituted C. to C. al kynyl (straight or branched, 10
such as ethynyl, propynyl, butynyl, pentynyl, or hexynyl; (iv) substituted
or unsubgtd W ot TS ubstituted—or—tnrspgbsttut-ed—heteresysh o .
such as fq//®! thie é,quopyri i{hue The substituenFBPlﬁ@an hydr ocar byl| or
any of the heteroatom containing substituents selected from1the group
consi sting of heterocyclo, alkoxy, alkenoxy, alkynoxy, aryloxy, hydroxy,
protected hydroxy, keto, acloxy, nitExampleddi no, am do, thiol, ketal,
acetal, ester : Lol : . i ni Di gt es.
Xon 0’ X 01 o O A BrersSas gebabal ik ERBRIEA $hq SRGAL B, fid
t Buoco- 3- figligwingosneciciawanes having strucdacd formladd siayhe: prgparadwherein
t BUOCS 2- [y ishy men sty Gk, Srayding f ;l@f?cgap j @y Ra000-
t BUOCO-i sg {It %Rgé:wfo 9 J U 110‘0% V\lﬁ?%%dg k3 tﬁ'ﬁ%ﬁguocotsuooo
t Buoco ) substituted or unsubstituted C, to C, alkyl (straight, branched or cyclic), such as
ethyl, propyl, butyl, pentyl, or hexyl; (i) substituted or unsubstituted C, to C,
alkenyl (straight, branched or cyclic), such as ethenyl, propenyl, butenyl, pentenyl
or hexenyl; (iii) substituted or unsubstituted C, to C, alkynyi (straight or branched
10 such as ethynyl, propynyl, butynyl, pentynyi, or hexynyi; (iv) substituted or
unsubstituted phenyl; or (v) substituted or unsubstituted heterocyclo such as furyl,
thienyl, or pyridyl. The substituents may be hydrocarbyl or any of the heteroatom
containing substituents selected from the group consisting of heterocyclo, alkoxy,
alkenoxy, alkynoxy, aryloxy, hydroxy, protected hydroxy, keto, acyloxy, nitro,
15 amino, amido, thiol, ketal, acetal, ester and ether moisties, but not phosphorous

containing moieties.

Xs X, R,
tBuOCO- 2-furyl R,COO-
20 tBuOCO- 3-furyl R,COO0-
tBuOCO- 2-thienyl R,COO-
tBuOCO- 3-thienyl R,COO-
tBuOCO- 2-pyridyi R,COO-
tBuOCO- 3-pyridyl R,CO0-
25 tBuOCO- 4-pyridyl R,COO0-
tBuOCO- iscbutenyl R.COO-




t Buoco i sopropyl cyclopropyl cyclobutyl cydopentyl phenyl 10 15 20 @% juL 200
benzoyl benzoyl benzoyl benzoyl benzoyl benzoyl benzoyl benzoyl benzoyl
ST W DS, P BT S Y i e
2- pyri dyl
31
tBuOCO- isopropy! R,CO0-
tBuOCO- cyclopropyl R,COO-
tBuOCO- cyclobutyl R,COO-
tBuOCO- cyciopentyl R.COO-
5 tBuOCO- phenyl R,CO0-
benzoyl 2-furyl R,COO-
benzoyt 3-furyl R,COO-
benzoyl 2-thienyl R.COO-
benzoyl 3-thienyl R,COO-
10 benzoyl 2-pyridyl R,CO0-
benzoyl 3-pyridyl R.COO-
benzoyl 4-pyridyl R,CO0-
benzowl isobutenyl R,COO-
benzoyl isopropyl R,COO-
15 benzoyl cyclopropyil R,COO-
benzoyi cyclobutyl R,COO-
benzoyl cyclopentyl R,COO-
benzoyi phenyl R,COOC-
2-FuCO- 2-furyl R,COO-
20 2-FuCoO- 3-furyl R,COO-
2-FuCO- 2-thienyl R,COO-
2-FuCO- 3-thienyl R,COO-
2-FuCO- 2-pyridyl R,CO0-
2-FuCo- 3-pyridyl R,COO-
25 2-FuCO- 4-pyridyl R,COO-
2-FuCO- isobutenyl R,COO-
2-FuCoO- isopropyl R,CO0O-
2-FuCO- cyclopropyl R.COO-
2-FuCO- cyclobutyl - {R.COO-
30 2-FuCoO- cyclopentyl R,COO0-
2-FuCO- phenyl R,CO0O-
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5 2-ThCO- 2-pyridyi R,COO-
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iBuCO- isobutenyl R,COO-
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benzoyl 2-thienyl EtCOO-
benzoyl 2-pyridyl EtCOO-
benzoyl 3-pyridyl EtCOO-
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benzoyi cyclopentyl EtCO0-
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2-FuCO- 3-furyt EtCOO-
2-FuCO- 3-thienyl EtCOO0-
2-FuCO- 2-pyridyt EtCOO-
2-FuCoO- 3-pyridyl EtCOO-
2-FuCO- 4-pyridyl EtCOO-
2-FuCO- isobutenyt EtCOO-
2-FuCoO- isopropyl EtCOO-
2-FuCo- cyclopropy! EtCOO-
2-FuCO- cyclobutyl EtCOO-
2-FuCO- cyclopentyl EtCOO-
2-FuCo- phenyl EtCOO-
2-ThCO- 3-furyl EtCOO-
2-ThCO- 3-thienyl EtCOO-
2-ThCO- 2-pyridyl EtCOO-
2-ThCO- 3-pyridyl EtCOO-
2-ThCO- 4-pyridyl EICO0O-
2-ThCO- iscbutenyl EtCOO-
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nPr OCO- 2- pyndyl RaCOO nPr OCO- 3- pyndyl RaCOO nPr OCO- 4- pyri dyl RaCOO- 9 juL 2004
nPr OCO- i sobut enyl RaCOO nPr OCO- i sopr opyl Ra000- nPr 000- cycl opr opyl RaCOO
"nPr OCO- cycl obut yl Rg0O00- nPr OCO cyc opentyl Ra000- nPr OCO phenyl Re000-

nPr CO 2- f uryl Ra000- nPr CO 3-furyl RaCOO nPr CO 2-t hi enyl RBO00-

nPr CO- 3-t M‘{WW%COO nPr CO 2- pyri dyl RaCOO nPr CO- 3- pyr i dpcRuSO®338s

nPr CO 4- pyri dyl RaCOO nPr CO- i sobut enyl R3000- nPr CO- i sopr opyl RaCOO

nPr CO. cycl opr opyl RaCOO. nPr CO cycl obut yl Ra000- nPr CO cycl opent yl RaRGOO- WO
01/57027 37 5 10 15 20 25 30 09 Jilt1U 4RCT/ USQ r 03385 nPr CO- phenyl RaCOO-
t BuOCO- cycl opent yl Et COO- benzoyl 3-furyl Et COO- benzoyl 2-t hi enyl Et COO-
benzoyl 2- pyri dyl Et COO- benzoyl 3- pyri dyl Et COO- benzoyl 4- pyri dyl Et COO-
benzoyl i sobut enyl Et COO-

2-ThCO- cyclapropyl EtCOO-
2-ThCO- cyclobutyl EtCOQO-
2-ThCO- cyclopentyl EtCOO-
2-ThCO- phenyl EtCOO-
5 2-PyCO- 2-furyl EtCOO-
2-PyCO- 3-furyl EtCOO-
2-PyCO- 2-thienyl EtCOO-
2-PyCO- 3-thienyt EtCOO-
2-PyCO- 2-pyridyl EtCOO-
10 2-PyCO- - . . 3-pyridyl EtCOO-
2-PyCO- 4-pyridyl EtCOO-
2-PyCO- isobutenyl EtCOO-
2-PyCO- isopropyl EtCOO-
2-PyCO- cyclopropyl EtCOO-
15 2-PyCO- cyclobutyt EtCOO-
2-PyCO- cyclopentyl EtCOO-
2-PyCO- phenyl EtCOO-
'3-PyCO- 2-furyl EtCOO-
3-PyCO- 3-furyl - EtCOO-
20 3-PyCO- . 3-thienyl EtCOO-
3-PyCO- 2-pyridyl EtCOO-
3-PyCO- 3-pyridyl EtCOO-
3-PyCO- 4-pyridyl EtCOO-
3-PyCO- isobutenyl EtCOO-
25 3-PyCO- isopropyl EtCOO-
3-PyCO- cyclopropyl EtCOO-
3-PyCO- cyclobutyl EtCOO-
3-PyCO- cyclopentyl EtCQO-
3-PyCO- phenyl EtCOO0-
30 4-PyCO- 2-furyl EtCOO-
4-PyCO- 3-furyl EtCOO.
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4-PyCO- 3-thienvi EtCOO-
4-PyCO- 2-pyridyl EtCOO-
4-PyCO- 3-pyridyl EtCOO-

5 4-PyCO- 4-pyridyl EtCOO-
4-PyCO- ' isobutenyl EtCOO-
4-PyCO- ‘isopropyl EtCOO-
4-PyCO- cyclopropyl EtCOO-
4-PyCO- cyclobutyl EtCOO-

10 4-PyCO- cyclopentyl EtCOO-
4-PyCO- phenyl EtCOO-
CH,CO- 3-furyt EtCOO-
C,H,CO- 3-thienyl EtCQO-
C,H,CO- 2-pyridyl EtCOO-

15 C,H,CO- 3-pyridyl EtCOO-
C.H,CO- 4-pyridyl EtCOO-
C.H,CO- isobutenyl EtCOO-
CH,CO- isopropyl EtCOO-
CH,CO- cyclopropyl EtCOO-

20 CH,CO- cyclobutyl EtCOO-
CH,CO- cyciopentyl EtCOO-
CH,CO- phenyl EtCOO-
EtOCO- 3-furyl EtCOO-
EtOCO- 3-thienyl EtCOO-

25 EtOCO- 2-pyridyt EtCOO-
EtOCO- 3-pyridyl EtCOO-
EtOCO- 4-pyridyl EtCOO-
EtOCO- isobutenyl EtCOO-
EtOCO- isapropyl EtCOO-

30 EtOCO- cyclopropyl EtCOO-
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2- PyCO 2-t hi enyl Et COO- 2- PyCO- 3-t hi enyl Et COO- 2- PyCO- 2- pyr| dyl Et CQ@ ju1 2004
2 ryco ST £ G0 2 P00 eyt opr apyl E1000. 2. Py oy RSBRSERSE0
2- PyCO cydopent yl Et COO- 2- PyCO phenyl Et COO 3- PyCO -furyl Et COO
3-PyCO-3-furyl -EtCOO 3-PyCO . 3-thienyl Et COO- 3- PyCO 2- pyri dyl Et COO-
3- PyCO 3- pyridyl Et COO- 3- PyCO 4- pyri dyl #gCOO- 3- PyCO- i sobut enyl Et COO-
3-PyCO i sopropyl Et COO- 3- PyCO- cycl opropyl Et COO- 3- PyCO cycl obut yl Et COO
3- PyCO cycl opent yl Et COO- 3- PyCO- phenyl Et COO- 4- PyCO- 2 fury! Et COO-
4-PyCO-3-furyl EECOO. 0 9 JUL 2004 WO 01157027 39 5 10 15 20 25 30
PGT/ USO11 =t cuyl FtCoo—d= S—tht-gry-=-6606
4- PyCO- 2-g £ 000 4- Py CO- %9‘99&9’0@ 00 EtCOO-
EtOCO- phenyl EtCOO-
ibueCO- 2-furyl EtCOO-
ibueCO- 3-furyl EtCOO-
5 tbueCO- 2-thienyl EtCOO-
ibueCO- 3-thienyl EtCOO-
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iBuCO- 3-pyridyl EtCOO-
iBuCO- 4-pyridyl EtCOO-
iBuCO- isobutenyl EtCOO-
iBuCO- isopropyl EtCOO-
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iBuCO- cyclobutyl EtCOO-
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iBuOCO- isopropyl EtCOO-
iBuOCO- cyclobutyl EtCOO-
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nPrOCO- isohutenyl EtCOO-
25 nPrOCO- isopropyl EtCOO-
nPrOCO- cyclopropyl EtCOO-
nPrOCO- cyclobutyl EtCOO-
nPrOCO- cyclopentyl EtCOQ-
nPrOCO- phenyl EtCOO-
30 nPrCO- 3-furyl EtCOO-
nPrCO- 3-thienyl EtCOO-




| bueCO 2-furyl Et COO i bueCO 3-furyl Et COO- i bueCO 2-t hi enyl Et 000-

i bueCO- 3 1. hi | Et COO- i bueCO- 2- pyri dyl Et COO- i bueCO 3- pyri dyl Et CAbd JUL 2004
i bueCO 3‘"{33?’?‘% Et COO i bueCO i sobut enyl Et COO- i bueCO- i soprPODYSE/I33X3

i bueCO- cycl opr opyl Et 000- i bueCO cycl obutyl Et COO- i bueCO- cycl opent yl Et COO-

I bueCO- phenyl Et COO- i BuCO 2-furyl Et COO- BuCO- 3- f uryl Et COO-

| BUuCO- 2-t hi enyl Et COO- -i BuCO 3-t hi enyl Et | BUuCO 2- pyri dyl Et COO

i BUCO 3- pyri dyl Et COO- | BuCO 4- pyri dyl Et i BUCO- i sobut enyl Et COO

I BUCO-i sopropyl Et COO- i BuCO cycl opropyl Et COO- i BuCO cyci obut yl Et COO-

| BUCO- cycl opent yl Et COO- i BuCO phenyl Et COO- i BuocO 2- pyri dyl EI COO-

i BUOCO- 3- [yiei=tt-060——-Buoco——py-i-dy L Et 000- 09 1112001 WO 01/57027 41 5
10 15 20 3MPIGQPCTI USO / 03385 | 2-pyridyl EtCOO0-
nPrCO- 3-pyridyl EtCOO-
nPrCO- 4-pyridyl EtCOO-
nPrCO- isobutenyt EtCOO-
5 nPrCO- isopropyl EtCOO-
nPrCO- cyclopropyl EtCOO-
nPrCO- cyclobutyl EtCOO-
nPrCO- cyclopentyl EtCOO-
nPrcO- phenyl EtCOO- .
10 Example 4

Following the processes described in Example 1 and elsewhere herein, the
following specific taxanes having structural formula 15 may be prepared, wherein
R0 is hydroxy and R; in each of the series (that is, each of series “A” through "K")
is as previously defined, including wherein R, is R,,COO- and R, is

15 (i) substituted or unsubstituted, preferably unsubstituted, C, to C, alkyl (straight,
branched or cyclic), such as ethyl, propyl, butyl, 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)

20  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, thienyl, or
pyridyl.

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

25  Preferably, heterocyclo is substituted or unsubstitued furyi, thienyl, or pyridyl, X,,
is substituted or unsubstitued furyl, thienyl, pyridyl, 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,

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



| BUOCO-i sobut enyl Et COO- i BuOCO-i sopr opyl Et COO- i BUuOCO- cycl obut yl Et COO-

i BUOCO- cycl opent yl Et COO- i BUOCO- phenyl Et COO- | Pr000- 3-f uryl Et coo- 09 Jul 2004
i Pr OCO- 3-t hi enyl Et COO- i Pr000- 2- pyri dyl Et COO- i Pr OCO 3- pyri dyl Et COO

i Pr OCOMR Y8783 Et COO- i Pr OCO- i sobut enyl Et COO- | Pr OCO- i s 0 (RCIAYSOEDII6D -

| Pr OCO- cydopr opyl Et COO- i Pr OCO- cydobut yl Et 000- i PrOCO cycl opent yl Et COO-

I Pr OCO phenyl Et COO- nPr OCO- 2- furyl Et COO- nPr OCO- 3- f ur yl Et COO-

nPr OCO- 2-t hi enyl Et COO- nPr 000- 3-t hi enyl gt COO- nPr OCO- 2- pyri dyl Et COO

nPr OCO- 3- pyri dyl Et COO- nPr OCO 4- pyri dyl Et COO- nPr OCO- i sobut enyl Et COO-

nPr OCO-i sopr opyl Et COO- nPr OCO- cycl opr opyl Et COO- nPr OCO- cycl obut yl Et COO-
nPr OCO- cydopent yl Et COO- nPr OCO- phenyl Et COO- nPr CO 3-furyl Et CQ0- nPr CO-

P oo o o0 St «C- SERed dretidoirtas, X, Bnd Ry, aré 38 othéise 88 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

5  unsubstitued furyl, thienyl, pyridyl, phenyl, or lower alkyl, and R,, R; and R, each
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,

10 pyridyl, phenyl, or lower alkyl {e.g., tert-butyl), and R,, R, (series D only) and R,,
each have the beta stereochemical configuration.

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

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

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

20  thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyt, 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;, R, and R, each
have the beta stereochemicat configuration.

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

25  Preferably, heterocyclo is preferably substituted or unsubstitued furyl, thienyl, or
pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl, pyridyl, phenyl,
or lower alky! (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.

30 In the “I” 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 atkyl {e.g., tert-butyl), R, is preferably substituted or




Et COO- nPrCO 3-pyridyl EtCOO nPrCO 4-pyridyl Et COO- nPrCO i sobutenylg@%m
nPr CO- i (P ﬁ%EtCOO nPr CO- cydopr opyl Et COO- nPr CO cycl obut yl Et COO
nPrCOc&g @J‘Z@ %I Et COO- nPr CO- phenyl Et COO- 10 xni e4 ~ Fol | BOXU§01/43385
processes described in Exanple 1 and el sewhere herein, the foll ow ng
specific taxanes having structural fornula 15 may be prepared, wherein R70
I's hydroxy and R7 in each of the series hat is, each of series "A"

through "K") is as previously defined, 1ncluding wherein R7 is R $COO and
R $is 15 (i) substituted or unsubstituted, preferably unsubstituted, C to
C. alkyl (straight, branched or cydic), such as ethyl, propyl, butyl,

oubst i ¢ ragBtibye it i ?%ﬁefﬁﬂ%ﬁé%tﬁﬁ‘%ﬂ%;%ﬁw o8l as
ethenyl , hayedhelbetasterepchemical copfi Q'G‘Fatlﬁéxenyl (iii) substituted or
unsubst i t ut ed, |ﬁrtﬁéeaﬁ§>éﬁe§1§ﬁ¢aﬁ b&h@ GhdiR %%blsmshwéétafsad&medof

b hed) .20 Buty , h
o anehe) sita Pl Habaischbn mmﬁmﬁf Fadotusinsiiges it (1)
subst i§ ut eHienw, omwia?t IX,ylseﬁ#efmbwaLﬁiﬁtimtéﬂwbﬁﬁsubﬁtﬁéd fORA, Sthia gq)mat i ¢

2" ot hor ity bherSl s uee BtV (5L0 ol BB, . Ritreferably w‘b@ﬁi@ Cuted

&lituted
or unsubstunsmbdtrmmdymryltmrmw pyridyl, mhierdy, or Iéﬂ:ér alkgl, WSR{(thth R, each

?fobibltyﬁfﬂ !\j%ﬁsfﬁgsﬁéf‘%&%eg@%l mﬂﬁbg‘fﬁﬁﬂgg ma;:;h'qmg oY n
configuration. InthelK" Beriegof 6o ua wneks, a ) isesat herwi se
nsubd P?E“ecﬁ“?“q*%*e'f IR héig*o%ﬁw'éﬁefe?a@ﬁ%ﬂﬂ#%dré E?ég%%&ﬁgqut ed
or nsupst “‘;gsmﬂig’::;;ﬁzz;";Pﬂﬁffzé;i;,;";“j;:f’*";&‘"S@‘;’@“@i&‘é’gﬁ"ﬂ‘?eny.
Y Y ted or '
RSN A e R o s R L

have the beta stereochemical configuration.

15 Any substituents of each X;, X, R,, R;, 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,
but not phosphorous containing moieties.

20

(15)
Series | X X; R, R, Rg Ria
A1 -CO0X,, | heterocyclo |R,,COO- |CH.LCOO- |O H
25 A2 -COX,o heterocyclo | R,,COO- | CH,COO0- }|O H

A3 -CONHX,, | heterocyclo | R,,COO- | C,H;,COO- | O H
Ad -CO0X,, | optionally R,,CO0- - | C,H,COO- | O H

substituted

C,to G; atkyl
A5 -COX,o optionally R,,CO0- |CH,CO0- |O H

substituted

C, to C, alkyl




In the "G' series of conpounds, X, and R9g are as otherw se as def §ngd o0

herein. Preferably, heterocydo is preferably substituted or unsubstitued

furyl, hf&l ﬁn |, or pyridyl, X10 is preferably substituted or unsubstitued
Y m\ﬁ

furyl, pyridyl, phenyl, or lower alkyl (e.g., tROWUSMO$IBS ROa is
preferably substituted or 5 unsubstitued fury], thienyl, pyridyl, phenyl,
or lower alkyl, and R7, RO and R o each have the beta stereochem cal
configuration. In the "D' and "E" seri of conpounds, X10 is as ot herw se
as defined herein. Preferably, het ero%cl e is preferably substituted or
unsubstitued furyl, thienyl, or pyridyl, X, , is preferably substituted or
unsubstltued furyl, thienyl, 10 pyridyl, phenyl, or |lower alkyl (e.g.,

tert - but\ Ae— RO /onrlac D—onl u\ and-Ri.o _cach. have the heta
stereochenéfial ,eﬁﬁll\@ﬁﬁ,at |aptlonlaﬂythe 'FF,ECQQH eb CgH ,COpoy@s, X10,|HR2.| and
R9a are gds othefwise as |dufostisdetherdi n. Prefefably, hetgrocyclo ils
preferablly subsjituted or| Gntoubgakyligd furyl,|thienyl, ¢r pyri dylf, x40 is
pr ef er abljy,sub onsungrrra yriaytptgnyl ,
or | ower eﬁiyl 'éé mertq‘ﬂ)@{.‘ ﬁ! Taébpyéef Eaﬁb%bgrb tuted cr"‘J
unsubsti tjued fufy thi en usz rqul phenyl, pr |lower alfkyl, and]R7, |RO

and R o dgach have t he bdt 'Feochem cal confjiguration} In the G deries
of conpoynds,XJL0 and R2 1 Aré As othdrwi se as Hefined herein. Preferdbly,
het erocyqlABi s ps@OM,abl Y| cptiomally ut ec R),rcm@.umo Hk@gdu b, 20 tyenyl,
or pyridyl, X10]is preferaéunstmn titluted or uphsdbdtitue furyl, tthienyl,
pyridyl, |phenyl| or | ower toC, (e.g.|, tert-butyl), R2, ifs preferalbly
substitutled or |unsubsti t|ud mylryl tihi enyl, pyridyl, phégnyl, or ljower

al kyl , an I Oegrit—tave [the et ptereocihemcatr—contrgtt4gt i on.
in the ' HA%eri pl ally g i|RaSORhel FeHeLRO-d¢@ ned heddln.| 25
Pref erablly, hetfrocyclo ilse ?‘;bl M substitujed or unsybstituedffury,

thienyl, lor pyfidyl, X1d (FIE eferatly substijuted or unpsubstitug¢d fyryl,
thienyl, |pyridyt. phenyl, a Y'ower dlkyl (e.qgil, tert-buyl), R2, |i

i S
pr ef esabl|ya$pbs L(g W i t ugRfeod- Py i dyl, phenyl, or
| oner alKyl, anfi R and F%umﬁjtgaave 7ﬂ§ bet a ts:rlg’ef‘eoc ern)c?:al e
configurgtion. B0 In the ¢, tos€[i es df conpounfls, X, 0 and R . arelas

ot herwi sg as defi ned _her@l ny‘|>ref ercbly, hete ocyd_o is pref erabl

substi t ut ettt ey ably
substit utldd1br (rfeWdas i t:lé!PtIQJ t HiRaG bd- p Gﬁﬁﬁoqrhe &), or | dher
al kyl (e.lg., toft-butyl), Qﬁeferabl y subptituted of 09 JUL 2001 WO
01/57027 44 PCT|USOL/ 0338 Ws bstitded furyl, jthienyl, pyridyl, pheny , or
lower al Kyl _anyl R7 and Ha h haJe the betp stereochegm cal
configur PR [ -CONHX,, | optionally R,,COO- |C,H.COO- |0 H
%ubstltt:uted
to
alf(ynyl
B1 -COOX,, |heterocyclo |R,COO- |R,,COO- |O H
B2 -COXy0 heterocyclo | R,,COO- |R,,COO- 0O H
10 B3 -CONHX,, | heterocyclo R,.CO0- | R, COO- O H
B4 -CO0X,; | optionalty R,,CO0- |R,,COO- 0 H
substituted :
C, to C, alkyl
BS -COX,, optionally R,;,CO0- |R,,COO- 8) H
substituted
C, to C, alkyl
B6 -CONHX,, { optionally R,,CO0O- |R,,COO- 0] H
substituted
C, to C, alkyl
B7 -CO0X,, {optionally R,,CO0- | R,,COO- O H
substltuted
alf<eny| :




or .

In the "J" series of conpounds, X10 and R2. are as otherw se as defg ngd30;
her ei n. Pr ef erably, heterocyclo is preferably substituted or unsubstitued
furyl, OOFSWEY| . or pyridyl, X10 is preferably substit uter/0$01/03385
unsubsti t ued furyl thienyl, pyridyl, phenyl, or |ower alkyl (e.g.,
tert-butyl), R2. is preferably substituted or unsubstitued furyl, thienyl,
pyridyl, phenyl, or lower alkyl, and R , 4 and R, each have the beta
st ereochem cal configuration. In the " eri es of compounds, X10, R2a and
R, are as otherw se as 10 defi ned herel n. Preferably, heterocyclo is
preferably substituted or unsubstitued furyl, thienyl, or pyridyl, X10 is
pr ef er abl Y, substituted or unsubhstitued furvl thienvl pvri dyl , phenyl ,
| over al ky|B8e. g| -COXyf bytoptionalf?, i s{ Ry, e)‘cm)abl sgbgl- t Ut@gd or H
unsubstitued furlyl, thienylsubstituted! , henyl wer al Kyl, and K7, H9
and R o egch hape the befd ochenf cal conflguratlon 15 Any
substituents of pach X3, Xalketyl R7, and R nmay be hydrocarbyl or gny |lof
t he heter m C SUStT eSS eected ..u... thre—gr-otp—eonrg-stHng
of heter | o, ngwc ggg al ky'%a ar yIFyOCy dridRy, pr otdtt &d
hydroxy, |keto, pcyloxy, i am do t |0I ket al|, acetal,| estler
and ether |noietifs, but n phoraus contai i ng noi etiles. 20 O (15)
25 Seri esX5X3R7TRPRaR14 Al - het er gcycl oR7a CBH5000-|0H
A2- COX, @etamcycict%xlom R,.COO- -
A3- CONHX1(het er okcycl oR7, o 0( - OI- AR- 8%X, c?ﬁf?gnoal I y,FgaOOO- Cq I!-I‘SOOO- OH
substitutgd C2 tp C3 al kyI %@%NOptlonal | yR7§000- C6H50(0- OH subgtit ut ed
LL-C2 to @ alky 109 yE004 WY 01/ 57027 PCT/ USOL/ 33385 45
B11 -COX,, optionally R;,CO0- |R,,COO- O H
substltuted '
C,toC,
al nyI
5 B12 | -CONHX,, | optionally R;,.CO0- |R,,COO- 0 H
substituted '
ali<ynyl
C1 -CO0X,, | heterocyclo R;,CO0- | C;H,COO- | R,,COO- {H
C2 -COX,, heterocyclo R,,CO0- [ CgH,COO- | R,,COOC- |H
C3 -CONHX,, | heterocyclo R;,CO0- |CH,CO0- | R,CO0- |H
C4 |-COOX,, |optionally R;,COO- | C4HCOO- | R,,COO- |H
substituted
_ C, to C; alkyl
10 C5 -COX,, optionally R;,CO0- | CHCOO- | R,,COO- |H
substituted
C, to C, alkyl
C6 -CONHX,, | optionally R;,CO0- [ C4H;COO- | R,,COO- |H
substituted
C, to C, alkyl
C7 -CO0OX optionally R,,CO0- | CH,CO0- COO0- | H
10 substituted 7a 6 °S Rsa
C,t0C,
ali(enyl
C8 -COX,, optionally R;,CO0- | CH,CO0- | R,COO- |H
substltuted
alﬁenyl




10 A6- CONHX, aopt i onal | yR7, 000- C6H5COO- OH substituted C2 to Oe aI @)@lJU]_ 1004
A7- COOX, aoptional | yR7, 000- CBH5COO- OH substituted ¢ to C8 ai

AB- COXlyt8 i | I yR7dCO0- C6H5000- OH substituted C to C$ %’r@ﬁms

A9- CONHX, oopt T onal | yR73C00- C8H5COO- OH substituted C to cd

Al10- COOX, nopti onal | yR7, 000- C6H5COO- OH substituted Cto C8 allcynyl

Al | - COXI Qopt i onal | yR7, COO- C3H5000- OH substituted Cto ca Il | cyny a
Al2- CONHX, oopt i onal | yR7aCQ0- C6H5000- OH gpbstituted CtoC8 al fcynyl

Co

-CONHX,,

optionally
substrtuted

alf(enyl

R,,COO-

R,,COO-

C10

optionally

substltuted
C,to CB

al

R,,COO-

C¢H;COO-

R,,COO-

C11

"COX1°

opt:onally

| substltuted

to C,
aliynyl

RTaCO 0"'

R,,COO-

C12

-CONHX,,

optionally
substituted

alymy

R,,COO-

C4H,COO-

R,,COO-

'COOX1D

heterocyclo

R—,aCOO"

CsHscOO'

OH

D2

-COX,,

heterocyclo

R,,COO-

OH

D3

-CONHX,,

heterocyclo

R,,COO-

C4H,COO-

OH

'COOX10

optionally
substituted
C, to C; alkyl

R,,COO-

C4H,COO-

OH

IIT|xXT| X

D5

'COX1 0

optionally
substituted
C, to C, alkyl

R,,COO-

C¢H;COO-

OH

10 D6

'CON HX10

optionally
substituted
C,to C, alkyl

R,aco 0‘

C6H5COO'

OH

D7

-COOX,,

optionally
substituted

toC
acﬁ(enyls

R7aC00' -

CGH 5000"

OH

D8

-COX,,

optionally
substituted

C,toC
:.-1If(enyla

R,,COO-

OH

DS

-CONHX,,

optionally
substltuted

alT«anyl

R,,COO-

C,H,CO0-

OH




Bl - COOX, ohet er ocycl oR7. 000- R2. 000- OH B2- COXI Chet er ocycl oR7aC00- R2afhBQHQRIf:
B3- M%&@g@fcycl 0R72000- R2s000- OH B4- COOX, aopt i onal | yR78COO- R2aCOO- OH
substitute o Ca al kyl B5-COXlI Oopti onal | yR7a000- R2a00BCHHSeI3385 t ut ed
C2 to C. al kyl B6-CONHX, oopti onal | yR7a000- R2a000- OH substituted C2 to C8
al kyl B7- COOX, oopti onal | yR7, COO- R2aCOO- OH substituted ¢ to C8 alCenyl 0 9
JUL 2004 WO 01/57027 PCT/ US01/ 03385 46 %410

B8- COXI Copti onal | yR7a000R2, COO- OH substituted Cto C8 ait;nyl

B9- CONHX, aopt i onal | yR7aCO0- R2, COO- OH substituted C2 to C8 |k | a eny
B10- COOX, oopt i onal | yR7aCOO- R2aCOO- OH

D1C -CO0X,, |optionally R;.COO- | C,H,COO- | OH H
%u!igti(t:uted

atkynyl”

D11 -COX,, optionally R,,COO- | C,H,COO- | OH H
substituted
C,toC

a

Ifqmyl °

D12 |-CONHX,, | optionally R,,COO- |C,H.COO- | OH H

substituted
C,t0C,
alitynyl

E1 -COO0X,, | heterocyclo R,,CO0O- [ CHCOO0- |
5 E2 -COX,o heterocyclo | R,,COO- | C,H,COO-
E3 -CONHX,, { heterocyclo | R,,COO- | CH,COO-

E4 -CO0OX,, | optionally R;,CO0O- | CH.COO-
_ substituted
C, to C, alkyl

ES -COXo optionaily R,,CO0O- | C.H,COO-
substituted .
C,to C, alkyl

E6 -CONHX,, | optionally R,,CO0O- |CH.CO0- |O OH
substituted

C, to C, alkyl
10 E7 -COOX,, | optionally R,,COO- |[CH,COO0- |O OH
substituted

C,toC |
.c.ﬂi(eng,'la

E8 -COX,o optionally R;,,CO0- | CgH,CO0- | O OH
substituted

C,toC
ali(enyl‘3
E9 -CONHX,, | optionalily R,,CO0O- | CgH,CO0- {O OH
substituted

C,toC
ali<eny|li
E10 |-COOX,, | optionally R,,COO- {CH,CO0- |O OH
substituted
C,t0C,
aliqmyl

OH |
OH
OH
OH

O|0|O]O

O

OH




substituted alt, nyll $ Bl1- COXl QCopti onal | yR78C00- R2, 000- OH subst igglthgZ@‘
to C8 alicynyl B12- CONHX, ooptional | yR7a000-R~, COO-OH substituted Cto

al I cynyl C - COOX, ohet erocycl oR7, 000C6H5000- R93000- H

C2- COXIVR V18T y c| 0R7aCO0- C$H5COO- RgaCOO- H PCT/US01/03385

C3- CONHX, 9het er ocycl oR7aCOO- C8H5CO0- R9000- H

C4- COOX, popti onal | yR73000- C5SH5COO- R9000- H substituted C. to C al kyl

C5- COXI Copt i onal | yR7a000- C6H5COO- Rg G004 substituted C2 to C8 al kyl

C6- CONHX, Qopt i onal | yR7a000- C6H5000- Rga H substituted C2 to C al kyl

C7- COOX, popt i onal | yR7aC00- CBH5COO- R9, 000-H substituted Cto C8 aNnyl

C8- COXI Copt i onal | yR7a000- C6H5000- R0a000-H substituted ¢ to C8 altenyl 0 9
, 111 2004 W0—-014B+02+—4+PRCH-USO-03336
CO- CONHX, bt i ohaCi)Rg, 00 aopgmtng?l?%- RORBGIEOO- | CH.COO- | O OH
substitute

C,toC
alkynyl”
E12 -CONHX,, | optionally R;.CO0- {CH,CO0- |O OH
substituted

C,toC
alf(ynyla

F1 -COOX,, [heterocyclo |R,,C00- |R,C00- [R,COO-
F2 -COX,, | heterocyclo |[R,,COO- |R,,C00- |[R,COO-
5 F3 -CONHX,, | heterocyclo | R,,COO- |R,.CO0O- |R,,COO-

F4 -COOX,, | optionally R,,COO- |R,,COO- |[R;COO-
substituted
C, to C; alkyl

F5 -COX,, optionally R,,CO0- [|R,,CO0O- R;,,COO- | H
substituted
C, to C; alkyl

F6 -CONHX,, | optionally R,,CO0O- |R,,CO0- RgCOO- | H
substituted
C, to C; alkyl

F7 -COOX,, |optionally R;,CO0- | R, COO- [|R,COO- |H
substituted
C,to C,
alkenyt .
10 F8 -COX,, optionally R,,COO- |R,COO- R,,COO- |H
substituted

C,toC
alf«anyla _
Fo -CONHX,, | optionally R;.COO- |R,COO- Ry, COO0- |H
substituted

C,toC
.‘a\ﬁ«anyia
F10 -CO0OX,, | optionally R,,CO00- | R,,COO- Ry, COO- | H

substituted
C,t0C,
a

kyny!

F11 -COX,, optionally R;,COO- |R,,COO- Re,COO- |H
substituted
C,toC

alft(ynyia

Ijx;xr|x




substituted Cto C8

St o

substituted c to all

substlt%
substitute

all vy
al Kyn

nyl

D4- COOX, oopti onal | yR, aCOO- C815000- OHH suggtituted C2 to C8 al kyl
D5- COXI Oopt i onal | yR7aCOO- C6H5CO0- OHH substituted C2 to C8 al kyl
D6- CONHX, aopt i onal | yR7aCOO- C6H5COO- OHH substituted C2 to C. al kyl

D7- COOX, oopt i onal | yR7a000- C6H$COO- OHH subst ituted C

[F)

D8- COXI Qop

10

15

Tmil mfaV¥aVal L]

to ca a al

aGnyl C10- COOX, aopti onal | yR7aCOO C6H5000- R9, Ogg-f-ll“ 1
C11- COXI Copt i onal | yR7aCOO- C6H$000- R9000- H

yl Cl12- CONHX, oopt i onal | yR7, 000- E6RA50903385 000- H
ynyl e D1- COOX, Ohet er ocycl oR77CO0- C6H5000- OHH
D2- COXI Chet er ocycl oR7a000CBH5000- OHH D3- CONHX, ohet er ocydoR7. 000- C6H5COO- OHH

enyl

\-
'ggisl BE1!:»

optionally
substltuted

toC,
ali(

ynyl

(DO LVAVAVAIA W I | BEPe)

UDLI LULC\

R,,COO-

R,,COO-

R,.COO-

H

G1

-CO0X,,

heterocyclo

R,,COO-

Rzac O O-

OH

G2

-COX,q

heterocyclo

R,,COO-

R,,COO-

OH

G3

-CONHX,,

heterocyclo

R,,COO-

R,,COO-

OH

. ‘COOX,O

optionally
substituted
C, to C, alkyl

R,,COO-

R,,COO- |

OH

I|XIX|]I|XT

G5

'Coxio

optionally
substituted
C, to C; alkyl

R,,COO-

RZaCOO-

OH

G6

-CONHX,,

optionally
substituted
C, to C, alkyl

RTaCOO-

R,,COO-

OH

G7

-COOX,4,

optionally

substltuted
to G,

alﬂenyl

R, COO-

R,,COO-

OH

G8

'COX10

optionally

substltuted
to C,

ali(enyl

R, COO-

R,,COO-

OH

G9

-CONHX,,

optionally
substituted

C,toC
alf(enyi8

R,,COO-

R,,COO-

CH

G10

"COOX1°

optionally
substltuted

toC
aﬁqmylB

R,,COO-

R,,COO-

OH

G11

optionally
substltuted

aliwnyl

R,,COO-

R,,COO-

OH

G112

-CONHX,,

optionally
substituted
C,t0C,

atkynyl

R,,COO0-

R,COO0-

OH

H1

-COOX,,

heterocyclo

R,,COO-

C¢H,COO-

OH

OH

H2

-COX,,

heterocyclo

R,,COO-

CsHsCOO'

OH

OH




Cto C8 aitenyl D9- CONHX, ooptional |l yR7 COO CBH5000- OHH substituted C to
C8 alCenyl 5 10 0 9 JUL 2004 WD 01/57027 PCTIUSQO /03385 48 5 10 pg jy| 7004
D10- COQX, oopt i onal | yR7aCOO- C6H5CO0- OHH substituted Cto C8 al gnyl
D11- COVAMIMBhal | yR7a000CAH5000- OHH substituted C to CSPCTIUSYHYI3ES

D12- CONHX, Oopt i onal | yR7aCOO- C6H5COO- OHH substituted Cto C$ ai

El - COOX, ohet er ocycl oR7aC0O0O- C6H5000- OOH
E2- COX10het er ocycl oR7aCO0O- CBH5CO0- OCH

E3- CONHX, ahet er ocydoR7a000- C6H5CO0- 0CH
substituted C2 to C$ al kyl

10

, nyl

¥4- 000X, 0opt i onal | yR7a000CEH5C00- OCH
E5- COX, oopt i onal | yR7a000C6H5CO0- OOH substi t ut ed

H3

‘CON me

heterocyclo

R,,COO-

C,H:COO-

OH

OH

H4

-COOX10

optionally
substituted
C, to C, atkyl

R',aco 0 =

C4H,COO-

OH

OH

HS

'COX1o

optionally
substituted
C, to C; alkyl

R,,COO-

OH

OH

H6

-CONHX,,

optionally
substituted
C, to C, alkyl

R,,COO-

CoH,COO-

OH

OH

H7

'COOX1 0

optionally
substituted
C,toC,
alf(enyl

R,,COO-

C¢H,COO-

OH

OH

H8

optionally
substituted
al@enyl

R7ac OO'

C¢H,COO-

OH

OH

H9

-CONHX,,

optionally

substituted
C,toC,
aii(enyl

R,,COO-

C¢H,COO-

OH

OH

H10

-COO0X,,

optionally
substituted

C,toC
aﬁcynyl8

R,,COO-

C¢H-COO-

OH

OH

H11

-COX,,

optionally
substituted
C,to C,
ali(ynyl

R,,COO-

C4HsCOO-

OH

OH

H12

optionally
substituted

C.toC
alkynyl’

R,,COO-

C,H.COO-

OH

'COOX10

heterocyclo

RTaC 00‘

Rz COO0-

OH

12

-COX,,

heterocyclo

R,,COO-

R,,COO-

OH

I3

-CONHX,,

heterocyclo

R,,COO-

R,,COO-

OH

14

"‘COOX10

optionaliy
substituted
C,to C, alkyl

R,aCOO“

R,,COO-

o} Nol NoRNe)

OH




C2 to C8 al kyl E6-CONHX, f 1 opti onal | yR7aCOO- C6H5000- OOH substituted C2 to C8
opti onal | yR7, 000C8H5000- 0OH substituted C to Ce aNhyUL 2004

al kyl B

E8- COX, 000t ORAl | yR7aCO0 06H5000- 00H substituted C to 8 PGIPEH{AII8S

E9- CONHX, aopt i onal | yR7aCOO- C6H5CO0- OCH substituted C to ca ai Unyl

E10- 000X, Oopti onal | yR7aCOO- C6H500000H substituted Cto C8 R ;Y1 09 J UL
2004 WD 01/ 57027 PCT/ USOL/ 03385 49 10 Efp- COX10opti onal | yR7, 000- C6H5COO- OCH
substituted a | ¢ to E12- CONHX, oopti onal | yR7a000- C6H5000- OCH substituted C

to C8 altynyl FI-COOX, Oheterocycl oR73000-R2, COO- RwCOO- H

F2- COX18het er ocycl oR7a000- R2a000- R9C00- H

15

-COX4,

optionally
substituted
C, to C, alkyl

R73C00'

R,,COO-

OH

16

-CONHX,,

optionally
substituted
C, to G, alkyl

R,,COO-

R,,COO-

OH

i7

-COOX1D

optionally
substituted
C,toC,
alkenyl

R7aCOO'

R,,COO-

OH

18

"Cox1o

optionally

Eut;sti(t:uted
o

aif&enyla

R7aCOO"

R,,COO-

OH

-CONHX,4,

optionally
substituted
C,to C,
aﬁ(enyl

R,,COO-

cho O"

OH

110

-COOX,4,

optionally
substituted

C,toC
alliqrcr,\yla

R7ac 0 0'

R,,COO-

OH

111

-COX,,

optionally
substituted

C,toC
alf<yny|a

R,,COO-

R,,COO-

OH

112

-CONHX,,

optionalily
substituted

C,toC
ali<yny|a

R,,COO-

R,,COO-

OH

H

-COOX,,

heterocycio

R7aCOO'

R,,COO-

OH

OH

10 J2

-COX,,

heterocyclo

R,,COO-

R,,COO-

OH

OH

J3

-CONHX,,

heterocyclo

R,,COO-

R,,COO-

OH

OH

J4

optionally
substituted
C, to C, alkyl

| R,.cOO-

RzaCOO'

OH

OH

J5

optionally
substituted
C, to C, alkyl

R—,acoo-

R,,COO-

OH

OH

J6

-CONHX,,

optionally
substituted
C, to G, alkyl

R,,COO-

R,,COO0-

OH

OH




F3- CONHX10het er ocycl oR7, 000- R2a000- R9a000- H

F4- COOX100pt i onal | yR7aC00- R2a000- RISCOO- H substituted C2 to C. al k§P JUL 2004
F5- CO hal | yRTaCOO %000- RO, 000- H substituted C2 to

F6- CONHX, oig?)??onal | yR7$000- R2aC00- R9OaCOO- H subst i t ut ed &%@g@%ﬁw

F7- COOX, Oopt i onal | yRTaCOO- RuCOO 9%900- H substituted C to C8 ai Unyl

F8- 00X10opti onal | yR7a000- R2a000- %900- H substituted Cto c8 al ~Cenyl

F9- CONHX10opt i onal | yR7a000- R2ZaCOO- R9, 089- H substituted Cto C8 ai ; nyl
F10- COOX10opti onal | yR, aCOO- R2, 000- 893000- H substituted Cto C8 at Cynyt
F11- 00X, Oopti onal | yR7a000- R2aCOO %00- H substituted a ;yl* 0 9 JUL.. 2004

WO 01/57027 PCT/ US01103385 50 5 10

10

J7

'Coox1o

optionally
substituted
C,t0C,
alf(enyl

R7aCOO"

OH

OH

J8

'COXﬂ)

optionally
substituted
C.to C,
al'f(enyl

R,,COO-

R,,COO-

OH

OH

J9

-CONHX,,

optionaliy
substituted
C,to C,
aIT<enyI

R,,COO-

R,,COO-

OH

OH

J10

.COOX,,

optionally
substituted

C,toC
alkynyi"

R,,COO-

R,,COO-

OH

OH

J11

-COX4

optionally

séubstiéuted
to

alfcynyls

R,,COO-

R,,COO-

OH

OH

J12

-CONHX,,

optionally
substituted

C,toC
aliy?\yla

R,,COO-

R,,COO-

OH

OH

K1

-COOX,,

heterocyclo

Rncoo-

R,,COO-

R,,COO-

OH

-COX,,

heterocyclo

RTaCOO'

R,,COO-

R,,COO-

OH

K3

heterocyclo

R,,COO-

R,,COO-

R,,COO-

OH

K4

optionally
substituted
C, to C, alkyl

R7aC00‘

R,,COO-

R,,COO-

OH

K5

'C OX1 I}]

optionally
substituted
C, to C; alkyl

R,,COO-

R,,COO-

R,,COO-

OH

K6

-CONHX,,

optionally
substituted

C, to C, atkyl

R,,COO-

RzaCOO'

R,,COO-

OH

-COO0X,,

optionally
substituted
C.toC,
alf(enyl

R,,COO-

R,,COO-

R, COO-

OH




15 F12- CONHX, Oopt i onal | yR7a000- R2a000- R9a000- H substituted Cto C8 g@)@m
GL- COOX vaB@hR5@5 Y ¢! OR7a000- R2, 000- OHH G2- COX, Ohet er ocycl 0R7a000- R%iag

G&3- CONHX, , het erocycl oR7aCOO- R2, 000- OHH (4- COOX, oopti onal | )? 000-
"OHH substituted C2 to C8 al kyl Gb- COX, aopti onal | yR7aC00- R2, 000- OHH
substituted C. to C al kyl G5- CONHX, oopti onal | yR7aCOO- R2a000- OHH
substituted C2 to C. al kyl Gr7-COOX, nopti d&gdal | yR7a000- R29COO- OHH substit ut ed
Cto Ce ait;nyl B-COX Qoptionall yR7TaCOO RR2aCOO- OHH substituted Cto C8

ai Qyl 9- CONHX, aopti onal | yR7, 000R2, COO- OHH substituted Cto C8 altenyl

GL0- COOX, qopt i onal | yR7a000R 2COO- OHH substituted Cto ca allcynyl

GLL- COX, a0 P oTTa T X 000 f optionally . | R,,COO- | R,,COO- | RuCOO- | OH
substituted
C,to0 C,
alﬁenyl

Ko -CONHX,, | optionally R,,CO0- |R,,COO- Ry, COO- | OH
substituted
C,t0C,
aIT(eny!

K10 -COOX,, | optionally R, CO0- |R,,COO- Re,COO- | OH
substituted
C,t0 G,
ali(ynyl

K11 -COX,0o optionally R;,CO0O- {R,,COO- R, COO- | OH
substituted
C,toC,

alicynyl

5 K12 -CONHX,, | optionally R;,CO0- | R,,COO- Ry, COO- | OH
substituted
C,to G,

alkynyl

Example
In Vitro cytotoxicity measured by the cell colony formation assay

Four hundred cells (HCT116) were plated in 60 mm Petri dishes containing

2.7 mL of medium (modified McCoy’s 5a medium containing 10% fetal bovine

10  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

15  drugs for 72 h at 37 ° C. At the end of incubation the drug-containing media were
decanted, the dishes were rinsed with 4 mL of Hank's Balance Salt Solution
(HBSS), 5 mL of fresh medium was added, and the dishes were returned to the
incubator for colony formation. The cell colonies were counted using a colony
counter after incubation for 7 days. Cell survival was calculated and the values of

20  ID50 (the drug concentration producing 50% inhibition of colony formation) were
determined for each tested compound.



substituted ¢ to ca al kynyl GLl2- CONHX10opti onal | yR7, 000- R2, 000- OH§ 9 jij| 2004
substituted C2 to C$ al kynyl HI - COOX, ohet er ocycl oR7. 000C$HSCOO- OHOH

H2- COXwahmrszozycycl oR, 3000- C6HS000- OHOH 0 9 JUL 2001 WO OgéprSeifosags 10 PC

| USOl / 03385 H3- CONHXi Ohet er ocycl oR7aCOO- C6H5000- OHOH

H4- COOX10o0pt i onal | yR7, 000- CBH5COO- OHOH substituted C2 to CB al kyl

H5- COX18opti onal | yR7, 000C6H5CO0- OHOH substituted C2 to Cg al kyl

H6- CONHX100pt i onal | yR7aCOO- C6H5000- OHOHP® ubstituted C2 to C8 al kyl

H7- COOX10o0pt i onal | yR7a000- C6H5000- OHOH substituted Cto C8 ait; nyl

H8- COX10opti onal | yR7, COO- C6H5000- OHOH substituted Cto ca a& nyl

H9- CONHX, Oopt i onal | yR7, 000C$H5000- OHOH substituted C to C8

Compound IN VITRO
ID 50 (nm) HCT116
taxol 2.1
docetaxel 0.6
1351 <1
5 1364 <10
1372 26.1
1386 <1
1393 <1
1401 <1
10 1418 <1
1424 <1
1434 <10
1447 <10
1458 <10
15 3069 <1
3082 <1
3171 <1
3196 <10
3232 <1
20 3327 <10
3388 <10
3444 <1
3479 <1
3555 <10
25 3560 <1
3611 <1
3629 <1
3632 <1
3708 <1




Reny! H10- COOX10opt i onal | yR7aCOO- C6H5C00- OHOH substituted ¢ to C8p 9alymm!
H11- COXpRpplérasal | YR7, 000- C6H5000- OHOH substituted C to C38 al-ﬂxl

H12- CONHX, oopt | onal | yR7aC0O- C6H5000- OHOH substituted C t oPEBUSONUIBS 5 cyny
11- COOX, ohet er ocycl oR7, 9000- R 200000H 12- COX10het er ocycl oR7. 000- R2. 000- 0CH
13- CONHX10het er ocycl oR7a000. R2a000- OOH 14- COOX10opti onal | yR7. 000R2, 000- OOH
substituted C2 to C8 al kyl WD 01/57027 G& JUL 2004 PCT/USOL/ 03385 52 5 10
15- COX, Oopti onal | yR7a000- R2a000- 0OH substituted C2 to C. al kyl

16- CONHXI OOpt i onal | yR, aCOO- R2, 000- 0OH substituted C2 to C8 al kyl

3713 <10
4017 <10
4044 <1
4106 <10
5 4135 <1
4175 <10
4219 29.0
4256 <1
4283 <1
10 4290 <10
4312 <1
4388 <1
4394 <1
44086 <1
15 4446 <1
4499 <1
4544 <10
4600 <10
4616 <1
20 4737 <1
4757 <1
6171 <10
6131 <1
5989 <10
25 6141 <1
6181 <1
6040 <10
6121 <10
6424 21.7
30 6212 <1
6282 <10




17- 000X, Oopt i onal | yR7a000- R2aCO0- OCH substituted Cto C3 & - | a0hyul
18- COX10opti onal | yR7a000R2a000- OCH substituted C to ca al cenyl

19- CONMQ aasgrozonal | yRTaCOO- R2, 000- 00H substituted C to cactaiNiYb3sss

110- COOX10opti onal | yR7aCOO- R2, 000- 0OH substituted aiic;ylIB

111- COX10o0ptional | yR, aCOO R2, 000- OCH substituted Cto C8 it;n | y a
112- CONHXI Oopti onal | yR, aCOO- R2a000- OOH g}Jbst ituted Cto Ce |1

10

15

20

25

30

6252 <1
6343 <10
6272 <q
6202 <1
4454 <1 1
4414 <1
6333 <1
6686 <1
6363 <10
4787 <10
4828 <10
4898 <1
4939 <1
5020 <1
5030 <1
5191 <10
5202 <10
5070 <10
5080 <1
5121 211
5131 <10
Example 6

Preparation of Solutions for Oral Administration

Solution 1;  Antitumor compound 1393 was dissolved in ethanol to form a
solution containing 140 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
solution containing 70 mg of compound 1393 per ml. This solution was diluted
using 9 parts by weight of saline to form a pharmaceutically acceptable solution
for administration to a patient.



| cyny a J1-000X, Oheterocycl oR7, G000- R23C0OO- OHOH

J2- COX, woetsrneycl oR, aCOO- R2aCOO0- CHCOH PCT!Usoma:sagg JUl 2004
J3- CONHXI Chet er ocycl oR, a000R2. 000- OHOH

J4- CO0X, oopti onal | yR7a000- R2ZaCOO- OHOH substituted C2 to C al kyl

J5- COX, oopt i onal | yR73000- R2, 000- OHOH substituted C2 to C. al kyl

J6- CONHXI Oopt i onal | yR7 COO- R22000- OHOH 88bstituted C2 to CB al kyl 0 9 JUL
2004 WO 01/57027 PCT/USQO /03385 53 5 10

J7- COOX10o0pti onal | yR7aCOO- R2a000- OHOH substituted Cto C8 aGyl

J8- COX10o0pt i onal | yR 73000- R2aCOO- OHOH substituted Cto C8 ai ; nyl

J9- CONHX, %@Mlpar%u | YRtitwoor compoondrid&sswas dissolved i6 etba@st todotin gl

» 110- COOXsSiatibh eentainiRg PP RePOPRe SdhbaRPpé! Hi BF solution. An equal volume
of Cremophor® EL solution was added to the solution while stirring to form a
solution containing 155 mg of compound 1458 per ml. This solution was diluted

5  using 9 parts by weight of saline to form a pharmaceutically acceptable solution
for administration to a patient.

Solution 3:  Antitumor compound 1351 was dissolved in ethanot to form a
solution containing 145 mg of the compound per ml of solution. An equal volume

10 of Cremophor® EL solution was added to the solution while stirring to form a
solution containing 72.5 mg of compound 1351 per ml. This solution was diluted
using 9 parts by weight of saline to form a pharmaceuticaily acceptabie solution
for administration to a patient.

Solution 4:  Antitumor compound 4017 was dissolved in ethano! fo form a

15  solution containing 214 mg of the compound per ml of solution. An equal volume
of Cremophor® EL solution was added to the solution while stirring to form a
solution containing 107 mg of compound 4017 per ml. This solution was diluted
using 9 parts by weight of saline to form a pharmaceutically acceptable solution
for administration to a patient.

20  Solution 5: Antitumor compound 1393 was dissclved in 100% ethanol then mixed
with an equal volume of Cremophor® EL solution to form a solution containing 701
mg of compound 1393 per ml. This solution was diluted using 9 parts by weight
of D%W (an aqueous solution containing § % weight by volume of dextrose) or
0.9% saline to form a pharmaceutically acceptable solution for administration to 2

25  patient.

Example 7
Preparation of a Suspension Containing Compound 1393 for Oral Administration

An oral composition of antitumor compound 1393 was prepared by
suspending 25 mg of compound 1393 as a fine powder in one ml of carier
30  containing 1% carboxymethylcellulose (CMC) in deionized water.



aWia ill-COX10optional | yR7aCOO- R2, 000- OHOH substituted Cto ca al {g J0 I}d
y y J12- CONHX, aOpti onal | yR7a000- R22CO0O- OHOH substituted Cto Ce & | yr@
a Kl- ?,{}El,%&-ﬁr ocycl oR73000- R2, 000- Rg COO- CH '

K2- coxIOnhet erocycl oR7aCO0- R2a000- RO00- OH PCT/US01/03385

K3- CONHX, Qhet er ocydoR7aCO0O- R2aCOO- RgaCOO- OH

K4- COOX10o0pt i onal | yR7aCOO R2, COO- RgaCOO- OH substituted C2 to C8 al kyl

K5- COX10opt i onal | yR7d000- R2 Rea000- OH $%#0O substituted C2 to C. al kyl

K6- CONHX400pt i onal | yR7a000R2, COO- R1, COO- OH substituted C2 to C. al kyl

K7- COOXt Oopt i onal | yR7a000R2aCOO- RWCOO- OH subst i t ut ed

Example 8
Preparation of a Tablet Containing Compound 1393 for Oral Administration

Antitumor compound 1393 (100 mg) was dissolved in methylene chloride
(2 ml) and Cremophor® EL. solution (100mg) was added. The methylene chloride
5  was evaporated under vacuum to form a glass. Microcrystalline cellulose (600
mg) was added to the glass and mixed to form a powder which can be processed
to form a tablet.

Example 8
. Preparation of Emulsions Containing Compound 1393 for Parenteral
10 Administration

Emulsion 1: Antitumor compound 1393 was dissolved in 100% ethanol to form a
solution containing 40 mg of compound 1393 per ml of the solution. The solution
was then diluted with 19 parts by weight of Liposyn® [l (20%) with stirring to form
an emulsion containing 2 mg of compound 1393 per ml for parenteral

16  administration.

Emuision 2: Antitumor compound 1393 was dissolved in 100% ethanol to form a
solution containing 40 mg of compound 1393 per ml of the solution. The solution
was then diluted with 19 parts by weight of Liposyn® Il (2%) with stirring to form
an emulsion containing 2 mg of compound 1393 per mi for parenteral

20  administration.

- Emulsion 3: Antitumor compound 1393 was dissolved in 100% ethanol to form a
-solution containing mg of compound 1393 per ml of the solution. The solution
was then diluted with 9 parts by weight of Liposyn® |1l (2%) with stirring to form
an emulsion containing 4 mg of compound 1393 per ml for parenteral

25  administration.
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In Vitrovoyi/steexi city measured by the cell colony fornmati ggrassi ur
hundred cells (HCTI 16) were plated in 60 nm Petri dishes contai)rq?jr?g 2.7
nmL of medium (nodified McCoy's 5a medium containing 10% fetal bovine 10
serum and 100 units/nL penicillin and 100 g/ L streptonycin). The cells
were incubated in a CO2 incubator at 376€ for 5 h for attachment to the
bottom of Petri dishes. The conpounds identified in Exanple 2 were nade up
fresh in nmedium at ten tines the final concentration, and then 0.3 nL of
this stock solution was added to the 2.7 nL of nediumin the dish. The
cell's were then incubated with 15 dr jgpanmiple 7@ h at 37 C At the end of

i ncubation the g Iﬁ‘g.'! eri nsed
with 4 nL of Hank 3 arﬁ%{e]s g r}tﬁ?@ﬁng ?EE@ 1:rgr{§f&fre %rrgadl um was

added, and the di shes wer e returned Adminigratiofcubat or for col ony fornation.:
The ceII col oni es were counted using a col ony counter after incubation for

7 d | cul at f 1D50 (t d
Concant r at PO V&nnﬁiar%@rc/?qrﬁﬁqv@nﬁéﬁ%va% Alvexnage sinaanlgo fom 2 °
ﬂgt ?:E) ;r(?gedsblutloa‘):dﬁtam po%;l_ci %&53 per mi. Tt&e solutxon was then
e A Ao X
K9- CONHX1p g Sl tl%"%"&l"!%%nyl
K10- COOX10tsr dMEdWBEO@erelgRQaﬁmm saline to form a solution containing 7
mg of compound 1393 per mi of solution for parenteral administration.

Solution 2: Antitumor compound 1393 was dissolved in 100% ethanoil to form a

10  solution containing 140 mg of compound 1393 per ml of the solution. The
solution was then diluted with an equal volume of Cremophor® EL solution with
stirring and was then diluted with 4 parts by weight of normal saline to form a
solution containing 11.7 mg of compound 1393 per ml of solution for parenteral
administration.

156  Solution 3: Antitumor compound 1393 was dissolved in 100% ethanoi to form a
solution containing 140 mg of compound 1393 per ml of the solution. The
solution was then diluted with an equal volume of Cremophor® EL solution with
stirring and was then diluted with 2.33 parts by weight of normal saline to form a
solution containing 16.2 mg of compound 1393 per ml of solution for parenteral

20  administration.



. Isubsx-..'i‘t uted Cto C8 altynyl K11-COX1QoptionallyR7a000R2, 000- maC%Q@L{m '
“swbstTtuted Cto CB al yny! Ki12-CONHX, ooptional |l yR7, 000RuCOO- R0O8 :
substituted Cto C8 altynyl 0 9 J UL %g04 WO 01/57027 55 5 10 15 20 25
CompoundI N VITRO I D 50 (nm) HCT116 taxotf2.1 _ docetaxel 0.6 1351<1 1364<10

137226.1 1386<1 1393<1 1401<1 1418<1 1424<1 1434<10 1447<10 1458<10 3069<1
3082<1

Claims
1. A taxane having the formula

R, is acyloxy;

R, is R,;,COO0-, _

R,, is hydrocarbyl, substituted hydrocarbyl, or heterocyclo wherein said
hydrocarbyl or substituted hydrocarbyl contains carbon atoms in the alpha and
beta positions relative to the carbon atom of which Rz, is a substituent and
wherein the substituted hydrocarbyl is substituted with a group selected from
halogen, heterocyclo, alkoxy, alkenoxy, alkynoxy, aryloxy, hydroxy, protected
hydroxy, acyloxy, nitro, amino, cyano, thiol, ketals, acetals and ethers;

R, is keto, hydroxy, or acyloxy;

R,, is hydroxy,

R,, is hydrido or hydroxy;

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

X5 is -COX,,, -CO0X,,, or -CONHX,

X0 is hydrocarbyl, substituted hydrocarby!, or heterocyclo; and

Ac is acetyl.

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

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

4. The taxane of claim 2 wherein X, is -COX,, and X,, is substituted or
unsubstituted pheny!, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyi, 4-
pyridyl, C, - C, alkyl, C, - C; alkenyl, or C, - C, alkynyl, or X, is <COOX g and X,, is
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyl, or C, - C; alkynyl.




(3171<] 3196<10 3232<1 3327<10 3388<10 3444<1 3479<1 3555<10 3560<l 3611<1
862941 3GRPaik7@s08<1 PCT/ US01/ 03385 WO 01/57027 56 5 10 15p@fudthnedssby uokim
4017<10 4044<1 4106<10 4135<1 4175<10 421929.0 4256<1 4283<1 4290<10 4312<1
4388<1 4394<1 4406<1 4446<1 4499<1 4544<10
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5. The taxane of claim 2 wherein X, is -COX,, and X, is phenyl, or X;
is -COOX,, and X,, is t-butyl.
6. The taxane of claim 2 wherein R,, is hydrido.

7. The taxane of claim 6 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridy!, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C,
alkynyl.

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

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

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

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

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

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

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

15. The taxane of claim 14 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C, atkenyl, or C, - G,
alkynyl.
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16.  The taxane of claim 14 wherein X, is -COX,, and X,, is substituted
or unsubstituted phenyi, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyi, 4-
pyridyl, C, - Cq alkyl, C, - C, alkenyl, or C, - C; alkynyl or X, is -COOX,, and X, is
substituted or unsubstituted C, - C; alkyl, C, - C; alkenyl, or C, - Cy alkynyl.

17.  The taxane of claim 14 wherein X, is -COX,, and X,, is phenyi, or X,
is -COOX,, and X,, is t-butyl.

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

19.  The taxane of claim 18 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyt, C, - C; alkyl, C, - C, alkenyl, or C, - Cs
alkynyl.

20. The taxane of claim 18 wherein X; is -COX,, and Xy, is substituted
or unsubstituted phenyt, 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, - Cg alkyl, C, - C; alkenyl, or C, - C, alkynyl.

21. The taxane of claim 18 wherein X, is -COX,, and X,, is phenyl, or X;
is -COOX,, and X, is t-butyl.

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

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

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

25.  The taxane of claim 22 wherein X, is -COX,, and X, is phenyl, or X;
iS 'COOX10 and X10 IS t-bUtYL



5202<10 5070<10 5080<1 512121.1 5131<10 Exanple 6 Preparation of Soﬂetmrzm
"for Oral Administration 25 Solution 1: Antitunor conpound 1393 5

di ssol ved"? 83 hnol to forma solution cont ai ni ng 140 ngPGF/'{Sﬁ@ 388%ound
per m of solution. An equal volume of Crenophor(r) EL solution was added
to the solution while stirring to forma solution containing 70 ng of
conpound 1393 per nml. This solution was dg4guted wusing 9 parts by weight of
saline to forma pharnaceutically acceptable solution 30 for

adm nistration to a patient. WO 01/57027 58 pcr/US01/033s5 9 J U 1. 7004
Solution 2: Antitunor conmpound 1458 was di ssolved in ethanol to forma
solution containing 310 ng of the conmpound per m of solution. An equal

vol ume of Crem)nghor(a_) EL solution was added to the solution while .
stirring to form28. sdihettrsane shelaimi2iyharein fy. @fh%tﬁwds%@% ahe Ryds
This sol utiggn okl uted 5 using 9 parts by weight of saline to forma
phar maceuti cal acceptabl e solution for admnistration to a patient.
Solution 3: Antitunor conmpound 1351 was di ssolved in ethanol to forma

so: uti OQOCOPt g nizmghlfr?ermﬁﬁe b?aammqundraggx nd 2cmrys,ommm_r2-tmﬁnhﬁﬁspa|

vol une of . phor . tio S tQ the [ hi~l e

stirring tothign ng‘pyggy[u#wc@gr# BW‘E"M’Q 17’2.&5 aﬁﬁ’l' (?2 b@ﬁﬁﬁ%{ﬁhﬂ‘%qz pgi’ m .

Thi s sol utigmrmﬁs diluted wusing 9 parts by weight of saline to forma
l'y

phar maceuti ca acceptabl e solution for admnistration to a patient.
Solution 4: Antitunor conmpound 4017 was dissolved in ethanol to forma 15

sol uti on cont ai nRBg 2Thertgxane phelaim 2bouharaie Xsis -GPXspr0€ on Is pyPstitited
I f |4 t | 2045 Lgveidyl, 4-
St r gt oo STRUERGaN pherif 2 AR DERCaY0 3 ‘??Muﬁ%ﬁ@?ﬁ‘dﬁy °
This sol ut i BWididsCar Catalyl, bst frgatkepith ©f Gy &g?@bﬂf‘ylcﬂ a7 1§ 1>
phar maceut i gghdtiuReCemMimdlBtiaAtd 0, 01T, dikyl, @JICY sikemyl] oNCt 0 Gy, dkyrynt 20

Solution 5: Antitunor conpound 1393 was di sSol ved in 100% et hanol then
mxed wth an equal volunme of Cremophor(r) EL solution to forma solution
containing 70 ngoof Thertaxate dBEAIMEE wherel s isCOX,pandas, i phemd, orsXing

9 parts by wei o] r ueous solution containing 5 % wei ght by
vol une of d@x’#géé“’ %’P?ﬁf/}g éaorbs"gﬂ ne to forma pharnaceutically acceptable
solution for admnnistration to a

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

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

32. The taxane of claim 30 wherein X is -COX,, and X,, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyt, 3-thienyl, 2-pyridy!, 3-pyridyl, 4-
pyridyl, C, - C; alky!, C, - C, alkenyl, or C, - C, alkynyl, or X5 is -COOX, and X, is
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyl, or C, - C; alkynyl.

33. - The taxane of claim 30 wherein X, is -COX,, and X,, is phenyl, or X,
iS 'COOX1° and X'lD iS t-bUtYl.

34. The taxane of claim 30 wherein R,, is hydrido.
35.  The taxane of claim 34 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3- -

thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C, alkenyl, or C,-C;
alkynyl. :



25 patient Exanple 7 Preparation of a Suspension Containi ng Compound 313637200
“for Oral Administration An oral conposition of antitunor conpound 1393 was
pr epar edV®P1/5833pendi ng 25 ng of conpound 1393 as a fine BEWHSLINHBHNe ni

of carrier 30 containing 1 % carboxynethyl celtul ose (CMC) in deionized
water. 09 JUL 1004 WO 01/57027 59 PCT/ USOL/ 03385 Exanple 8 Preparation of a
Tabl et Cont ai ni ng Conpound 1393 for Oral mnistration Antitunor conpound
1393 (100 ng) was dissolved in nethylene loride (2 m) and Crenophor(r)
EL solution (100nmg) was added. The nethyl ene chloride 5 was evaporated
under vacuumto forma glass. Mcrocrystalline cellulose (600 ng) was

dded to th I i xed to fo wd whi ; t
forma tablot 2B Exahi Bene O AeE s EHCR R -G oBni in R fisdn
1393 for Pei emisabslitutdd phshgl 0afiytrB-Biryl, S-hiori, AtiienylnBrpyeidybSupid 98 vas

I ssolved in, %4 et han r S I n 0 un
Taos por mPYGRYD s ARV ~SeABnYl Phir: - S STRRNEO Ry B0 pand KPR
by wei ght elbktifuted of unsabgtitedediCy hCstallewli Gg- Coatkenyh. oa . erfey 8lkphy!-

containing 2 ng of conpound 1393 per m for parenteral 15 adm nistration.
Enmul sion 2: Antitunor conpound 1393 was dissolved _in, 100%ethanol to fgrma

sol ution contai Mg 4Thedaxanecefpiairhasd yeesercels ig-CeX o @805k i§ PBRNYITREAS

- solution schten. Hddkeds w119 parts by weight of Liposyn(r) 111 (2%
with sti rr}ﬂ%zjcto f8rm ‘alf errulggon containing 2 mg of conpound 1393 per m

. for parenteral 20 adm nistration. Emulsion 3: Antitunor conpound 1393 was

di ssol ved in 10034 et hpnekastane 6f dait 36 alhireirReisrienizoyioxyry of conmpound
1393 per m of the solution. The solution was then diluted with 9 parts by

wei ght of Liposyn(r) Il (2% wth stirring to form an enul sion containing
4 ng of conpound3d,393Tie taxdne ofr claian 88 wearkinX, isdvfunyls Befurylo2-thigngl, 3ul 7004

VO 0175702, BCH SR8 pyriayl, 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 substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyt, 4-
pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C, alkynyl or X is -COOX,, and X,y is
substituted or unsubstituted C, - C; alkyl, C, - C; alkenyl, or C, - C, alkynyl.

41. The taxane of claim 38 wherein X, is -COX,; and X,, is phenyl, or X,
is -COOX,, and X,, is t-butyl.

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

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

44. The taxane of claim 42 wherein X, is -COX,, and X,, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C, alkyl, C, - C; alkenyl, or C, - Cg alkynyl or X5 is -COOX,g and X,q is
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C, - C, alkynyl.

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



60 Exarrpl e 10 Prepar ation of Solutions Containing Conpound 1393 for 09 JuL 2004
‘.Parenteral Administration Solution 1: Antitunor conmpound 1393 was

di ssol vedP814W8% et hanol to forma 5 solution contai ni ng PEFA'SRHOIIPS
conpound 1393 per m . The solution was then diluted with an equal vol une of
Crenophor(r) EL solution with stirring and was then diluted with 9 parts
by weight of nornal saline to forma sol uggon containing 7 ng of conpound
1393 per m of solution for parenteral admnistration. Solution 2:

Anti tunor conpound 1393 was di ssolved in 100% ethanol to forma 10
solution containing 140 ng of conpound 1393 per m of the solution. The

wih otireing an was enekent PP whatesTR.do pREDARY s Rels K80 ) e

to forma solution containing 11.7 ng of conpound 1393 per m of solution

for parenteral =g nirgialhAllor daimolehharin X, A bLANTDS- GOl 93 vas *

di ssol ved in 100% et hanol ution éont al f ‘conmpound
1393 per ni thienylng-pyidyt, iBopyridvh A-pyidylc Con Cadlknen- @al r}?qfn'aGa equal
vol une of Cggimghor (r) EL solution with stirring and was then diluted with
2.33 parts by weight of normal saline to forma solution containing 16.2
nmg of conmpound 1393 per m of solution for parenteral 20 adm nistration.

09 JU:- 2004 61 gBai MThk takahewhol@irh 26 whetdie X, ¢ AOOX, g?aﬁﬂé(;ﬁﬁﬂ:sﬁ]tutémc R
i s acyl oxy; o i S C or
het ergcycyoowa?%t?ﬂ'tg% Wgr%gﬁylbg fﬂaﬁ gﬁéwlt §L&Z‘§érh§/§ §§3 F%&gﬁp pé/u4ns
car bon at onpyridylt Ge - Syl Aog- Cpatkenyb ©irtG,o1fS, alkyayl oreXy is QQO arashXatiom
of uhi ch R78ubsudcet e HER RS, MISARINCLOE SuRehi b ed eyl s

substituted W a group se focyélo al'’koxy,
al kenoxy, al kynoxy, aryl oxy, hydroxy, protected hydroxy, acyloxy, nitro,

:21 l”g;( Cyano, t hhe! . KPeahRans6LERIM 48 WheiNe IS is REOXS, KRE X, RYSHEHHN, ordX;
VPO s -CO0X o and X,, is t-butyl.

50. The taxane of claim 30 wherein R,, is hydrido and R, is benzoyloxy.

51. The taxane of claim 50 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridy!, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - C; alkenyl, or C, - Cy
alkynyl.

52.  The taxane of claim 50 wherein X; is -COX,, and X,, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyi, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C; alkynyl or X; is -COOX,, and X,q i
substituted or unsubstituted C, - C, alkyl, C, - C, alkenyl, or C, - C, alkynyl.

53.  The taxane of claim 50 wherein X, is -COX,, and X,, is phenyl, or X,
is -COOX,, and X, is t-butyl.

54, The taxane of claim 30 wherein R,, is hydrido, Ry is keto, and R, is
benzoyltoxy.

55. The taxane of claim 54 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridy!, C, - C, alkyl, C, - C, alkenyl, or C, - G,
alkynyl.



~Rio-is hydroxy; Rl4 is hydrido or hydroxy; X3 is substituted or (g iy 2004
.unsubstit uted al kyl, al kenyl, or alkynyl or- heterocyclo; X is -COX,,

- COOX, ,worousﬁiﬂmem X,0 is hydrocarbyl, substituted hydreceEusnlo33ssr

het erocyclo; and Ac is acetyl. 2. The taxane of claim 1l wherein R7a is
substituted or unsubstituted C2 - C alkyl, C2 - C alkenyl or C - C8

al kynyl . 3. The taxane of claim2 wherein X3 is 2-furyl, 3-furyl,
2-thienyl, 3- thienyl, 2-pyridyl, 3-pyr|63yl, 4-pyridyl, C - C alkyl, C2 -
C8 al kenyl, or C2 - C8 alkynyl. 4. The taxane of claim2 wherein X is
-COX,, and X" is substituted or unsubstitut ed phenyl, 2- furyI 3- fury!,

2-thienyl, 3-thienyl, 2 pyridyl, ridyl, 4- pyrldyl C8a|k c2 -
C. alkenyl, or 5% - T tadaneof clam Eéwr@re@cx»@, G oand Xan 'S§HB§WP{Q‘}[ ed or

unsubS 1 { Yo o8 8kl Gy rgibet'i%nylo:%tl@%nyl Bogidnrupyion s 1 L
O O R -G s Akl sos Gonion MlkvIvA o8 odb (R, B *

taxane of s‘éx'b%hfﬂt@dWﬂﬁh%ﬁsmdcﬁcryctglaﬂql @, - Thalkenyhror ©f - C| alkyngl. vvherel n
X3 is 2-furyl, 3-fury!, 2-thieny hi enyl, 2-pyridyl, 3-pyridyl,

4-pyridyl, C - C8 alkyl, C2 - Ce alkenyl, or C2 - C8 aI kynyl . 8. The
taxane of clai 6% WiEetaxase ofclaifsd whauamahnxx5 iss-GDXgtandiXeds phenyt, or Xs

unsubst i tut eéO@?ioéﬂdﬁ fé]HSL}MS furyl, 2-thienyl, 3-thienyl, 2-pyridyl,

3- pyrldyl al kyl CZ - CB al kenyl, or C - C al kynyl
~or X is -COOX o and X10 is substituted or unsubstituted C, - C8 al kyl, C2

- C8 al kenyl, : a claim6 wherein X5 is
S %heny?ecfa@@&yélasln?&&%gﬁgﬁ r‘?(,%ﬁw'

-COX" and X" s t-butyl. 10. The
taxane of claim2 wherein R2 is benzoyl oxy. 11. The taxane of claim10

\glnerelg |X3 IS 259 Ur Yihe BnldWeVof claint 58 WMErein3X, fshk-gumyl,, 3-Rarply 2itthidnyl, 3-
pyriay

TPV i SR Py B o Co. S G BREDVE S S o

unsubst it leghywhenyl , 2-fury!, 3-fury!, 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, pyridyl C - C. al kyl, C2 - C8 al kenyl or C2 - C8 al kynyl
or X. is -COOXa and X10 is

60. The taxane of claim 58 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, - Cy alkynyl, or X, is -COOX,, and X,, is
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyl, or C, - C; alkynyl.

61. The taxane of claim 58 whersin X, is -COX,, and X,q is phenyl, or X;
is -COOX,, and X,, is t-butyl.

62. The taxane of claim 58 wherein R, is hydrido.

63. The taxane of claim 62 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, - G,
alkynyl.

64. The taxane of claim 62 wherein X, is -COX,, and X, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyi, 3-pyridyl, 4-
pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C alkynyl or X, is -CO0X,, and X, is
substituted or unsubstituted C, - C, alkyl, C, - C, alkenyl, or C, - C, alkynyl.

85. The taxane of claim 62 wherein Xg is -COX,, and X, is phenyl, or Xg
is 'COOXﬂJ and X10 iS t'butyl.



 substjtuted or unsubstituted C, - C alkyl, C - C alkenyl, or C2 gg9Cg; 2004
«al kynyl . 13. The taxane of claim 10 wherein X. is -COX,, and X' is phenyl,
or X5 (WOOMMSTRIO and X10 is t-butyl. 14. The taxane of clBGTHUSOIRAIBEei n R14
is hydrido and RO is keto. 15. The taxane of claim 14 wherein X3 is
2-furyl. 3-furyl, 2-thienyl, 3- thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,

C, - C alkyl, €. - C alkenyl, or C - al kynyl. 0 9 J UL 2004 WO

01/ 57027 63 PCT/USOL /03385 16. The taxane of claim 14 wherein X5 is -COX10
and X10 is substituted or unsubstituted phenyl, 2-furyl, 3-furyl,

2-thi enyl, 3thieny| 2-pyridyl, 3-pyridyl, 4- pyridyl C, - C8 alkyl, C -

C8 al kenyl , or_.X. nd substituted or .
unsubst i t ut ed Cg% q-'};ﬁ{@%n%ﬁda'esé\%?\ >ﬂb¥s nzoy yal kynyl. 17. The
taxane of claim 14 wherein X is -COX,, and X10 is phenyl or X5 1is -000X"
and X10 is t- bu 2 Xy and @ -
R is keto. PaéFlhe taxa@q fg’aag?c;%qm é%wvr\ﬁéer&glxn:’w%? ﬁjsrplz FHr 19@59%3
2-thienyl, tIﬁenylhﬁfmgrldy! B-pyridiyly#-pysdply G,dyC, alkybG,i-dyd alkenyl, o, aQ(yI c2 -
C8 al kenyl %@ ?, - C8 alkynyl. 20. The taxane of claim 18 wherein X5 S
S s

- COX" ubstituted or unsubstituted phenyl, 2-furyl, 3-furyl,
2-thi enyI 3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyridyl, C - C alkyl, C -

Cﬁ albkten%”t o 6.~ Gmerddsanslofeiainh 66 smé?éﬁ& |sa-t[¥DX( angl X%@&Ebétﬂﬁtéd_rﬁr
unsubstitute e
t axane of €l Hpﬁﬁ‘ti%t't%%flgﬁ%"ﬂ %gryl %@ !aﬁg% %%ﬁ@ﬂcg py(l_;bw;(é PX’E’%/' doox:
ande10 lfpynwm @galkglhe:zt-eog]?aﬂe?m ot @i, ammwon C]E@om{pamdi?(‘@usfl R2
i s benzo clai e r ur
2%t ony!, SaBstitfifisof nsMGitfe C %%y B G kgt
C3 alkenyl, or C - C8 alkynyl. 24 The taxane of claim 22 wherein X |s
- COX" and X" S ubst e

2-thienyl, 3- thlsgnyl %?/(% gcqr dﬁ@ pyr |Wéﬂ%(5p%yr®d(f(‘l°%né%y&? pﬁ?rw

C8 al kenyl is 6GFOQX, and X kg/hib lJtYBr X5 is -COOX1, and X10 is substitut ed or
unsubstituted Cl- C8 al kyl, C2 - C al kenyl or C2 - C alkynyl. 25. The

t axane of cl ai m.22 ein X5 hen r. X5, | s -COOX10
and X10 is t- buf& %q)tfpcgﬁg?fc@% %ereln R14 |s?1 an a/o an8R9|s keto,

71.  The taxane of claim 70 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.

72. The taxane of claim 70 wherein X; is -COX,, and X,, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - C, alkenyl, or C, - C, alkynyl or X5 is -COOX,, and Xy, is
substituted or unsubstituted C, - C, alkyl, C, - C, alkenyl, or C, - C; alkynyl.

73. The taxane of claim 70 wherein X is -COX,, and X,, is phenyl, or Xg
is -COOX,, and X,q is t-butyl.

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

75. The taxane of ciaim 74 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, - G4
atkynyl.

76. The taxane of claim 74 wherein X, is -COX,, and X,, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3.thienyl, 2-pyridyl, 3-pyridyl, 4-



0 9.JUL 1004 PCT/USG /03385 26. The taxane of claim2 wherein R 4 i09 JuL 2004
"\hydri'de, R is keto, and R2 is benzoyloxy. 27. The taxane of claim 26

wherei n W@ org7ex7f uryl, 3-furyl, 2-thienyl, 3- thienyl, 2-pyrinskel/n33ss
3-pyridyl, 4-pyridyl, C - C8 alkyl, C - C8 alkenyl, or C2 - C3 alkynyl.
28. The taxane of claim 26 wherein X is -COX10 and X10 is substituted or
unsubstituted phenyl, 2-fury!, 3-furyt, 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, 4- pyridyl, C - C alkyl, c.69 c al kenyl, or C2 - C8 al kynyl
or X5 is -COOX,a and X10 is substituted or unsubstituted C, - C8 al kyl, C2
- C. alkenyl, or C2 - C al kynyl . 29. The taxane of claim 26 wherein X is
- COX1n and XlO I's phenyl, or X. is -COOX o and X10 is t-but 30. The

t axane of pyridyh C, \M@Qr&ikﬂ €78 Cealkenyl, are o Ry plkyay! Orﬁwst@%g%so(ﬁ“dc&al'% 30

wherein X3 Idi | .3t I pyri |

3-pyri dyl S‘ﬁgﬂﬁ“{eg{ﬁw”'&&gdﬁgbd|cﬁ & Y. GG *‘Eﬁﬁ*,%‘? cg:r-a%w al kynyl .
32. The taxane of clal m 30 wherein X5 Is -COX1Q and X,0 is substituted or
unsubsti t ut ed p'??“Y' The taMadé of Bhdimd wharélhlxgnchox,g ance Xy is phemyl, iy,

3-pyridyl, - C alkenyl, or C2 - C alkynyl,
or X5 is - é"&’g isd- tg@M@stltut ed or unsubstituted C, - C8 alkyl, C2
- C. al kenyl or C2 - C8 alkynyl. 33. The taxane of claim 30 wherein X 1is
[ 200 and X108, P8 Bt 51l ére'a?‘ IR SR e peron gy
~Wwherein X is 2-furyl, 3-furyl, 2-thienyl, 3- th| enyl, 2- pyrldyl

3-pyridyl, 4- PYyk dyI |, Rfu 2'th¢é?1 | ad-kynyl .

0 03 UL 7004 W 01/ £‘%‘5§a'§§°3%1?7”6§o§1?‘}‘83§55 %Q%r‘gm & axrg?P %&hiau m 34
wher ei n x5th|snyl®>m1dathc3 -paristyil s3-pypdyli Cut &a al&y s kenyt &4

2-fury[, Ifk?ﬁy 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyridyl,
C, - C8 al ﬁy , C2 - C8 al kenyl, or C2 - C8 al kynyl or X. is -COOXlO and X16
is substituted or unsubstituted Cl- C8 alkyl, C2 - C8 alkenyl, or C2 - C8

al kynyl . 37. Theot axJqme akané of tlaih TG whereain ¥ is SCOXXANd Xogdisxbstituteteny!

or X5 is I 8 f rgin R

i s benzoyl 85(9“5 tﬂﬁjﬁf FZPL'?;\ i’eé 6"%%?%‘?” %tﬁ%‘ﬁyél n VP 2- @*‘?‘3’& ?%yga?u?yl

2-t hi enyl , p@ridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C, alkynyl or )(5 is -COO 0 and X, is
substituted or unsubstituted C, - C, alkyl, C, - Cg alkenyl, or C, - C; alkyny!.

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

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

83. The taxane of claim 82 wherein X, is 2-furyl, 3-furyl, 2-thienyt, 3-
thienyl, 2-pyridyl, 3-pyridy!, 4-pyridyl, C, - C; alkyl, C; - C; alkenyl, or C, - G4
alkynyl.

84. The taxane of claim 82 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, - Cy alkynyl or X; is -CO0OX,, and X,q is
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C, - C alkynyl.

85. The taxane of claim 82 wherein X, is -COX,, and X,q is phenyl, or X
is -COOX,, and X, is t-butyl. '

86. The taxane of claim 82 wherein X; is -COOX,, and X, is t-butyl.



. thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C alkyl, C2 - C al R&ndiL, 2004
ofFf C2 - C5 alkynyl. 40. The taxane of _claim 38 wherein X5 is -COX,, and

X10 is substituted or unsubstituted pﬁ@nyl , 2-furyl, 3-fury[, 2-thienyl,

3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyridyl, C - C alkyl, C2 - C8

al kenyl, or C - C alkynyl or X5 is -COOX10 and XtO is substituted or

unsubstituted C, - C8 alkyl, C2 - C8 alkenyl, or C2 - C alkynyl. 41. The

taxane of cl aifh. 38 Wnetananed daim %)Mhbl‘adeNS(E -furylpBefuyll, 2¢thiexyl, 3k s

- COOXt 0 XgReq i [ 4 IS

hydri do g’ﬁgngl ?rufleﬂbybﬁbdyl epyﬁa&dtr% a(? C'?gl m24ZCEn"\/\iéjQPwple0?(?| 82-furyl,

3 furyl, atkynyl. enyI 3- thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C8

al kyl , 2 - C8 al kenyl, or C2 - C5 alkynyl. 44. The taxane of cl ai m 42
wherein X5 is -COX'_and X10 is substituted or unsubstituted phenyl,
2-furyl, 3-fuf., 2Thetaxape ofziaim 8ayhergingyyisdyry} ostipeniayl, 4- pyridyl,
Cl- Co alkyl, 2 - C al kenyl or C - C alkynyl or X5 is -COOXlO and X10
is substitut%%e nsubstlt dC |, C2 - C8 alkenyl, or C2 - C8
al kynyl . 45. t aki¥h %mqg %Mﬁ&s}@wb@g,amjxu)isphaw|
or X. is -COOX7Q and X14 is t- butyI 09 JUL 7004 WD 01/57027

PCT!I[ 1SA /033 66 46, The taxane,of .cl ai rel R2 i s benzoyl oxy and
RO is keto. 4P TheT'f%med?fcizf'm @rgﬁ‘g’%@ 'ie§‘yB furyl, 3-furyl,
2-thienyl, 3- thienyl, 2-pyridyl, 3-pyridyl, 4 pyridyl, C, - C alkyl, C -

o o S92 TR unsﬁ%‘?‘?’“%g?vﬁi?@ﬁkyﬁ' T e 1S

2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyridyl, C - C8 alkyl, C -
C. al kenyl, org 000X" and X10 is substituted or
unsubsti t ut ed %%(ﬁé‘?{é\)f@%ef&mhﬁienyl, or C2 - C5 alkynyl. 49. The

t axane of cl ai m46 wherein X5 is -COX" and X10 is phenyl, or X is -COOXi O
and X' is t-butyl. 50. The taxane of claim30 wherein R14 is hydrido and R2
i s benzoyl oxy. 51. The ta>5@rm_|of cl ai ¥ en X3 is 2-furyl, 3-furyl,
2-thienyl, 3- thienyl, 2- yﬁdeI 3- py\d idyl, C - C alkyl, C2 -
C8 al kenyl or C2 - C8 RIF . e claim 50 wherein X5 is
-COX,, and X" is substitufed R gnyl, 2-furyl, 3-furyl,
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridy: |dyI, C, - Cs alkyl, C -
C. alkenyl, or C2 - C. alkynyl or X5 i sHQo@X108GM, X10 i, substituted or
unsubstituted C, - C8 alkyl, C - C al kenyl2 @FaLZ - C8 al kynyl .

R, is benzoyloxy,;

R, is R,,COO-;

R,, is hydroxy;

X, is substituted or unsubstituted alkyl, alkenyl, or alkynyl, or heterocyclo,
Xs is -COX,,, -COOX,,, or -CONHX .

X,, is hydrocarbyl, substituted hydrocarbyl, or heterocyclo; and

R,, is hydrocarbyl, substituted hydrocarby!, or heterocyclo wherein said

hydrocarbyl or substituted hydrocarbyl contains carbon atoms in the alpha and
beta positions relative to the carbon atom of which Ry, is a substituent and

wherein the substituted hydrocarbyl is substituted with a group selected from

halogen, heterocyclo, alkoxy, alkenoxy, alkynoxy, aryloxy, hydroxy, protected

hydroxy, acyloxy, nitro, amino, cyano, thiol, ketals, acetals and ethers; and
Acis acetyl.

93. The taxane of claim 92 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridy!, 4-pyridyl, C, - C; alkyl, C, - C, alkenyl, or C, - C,
alkynyl.



53. .The taxane of claim50 wherein X5 is -COX10 and X' is phenyl, 08 X§ s
.»©00X10 and X10 is t-butyl. 54. The taxane of claim 30 wherein R? I S

hydri dowWaQ01/5782%ket o, and R is benzoyl oxy. 55. The taxanBCEUSEVE3RS 54
wherein X is 2-furyl, 3-fury!, 2-thienyl, 3- thienyl, 2-pyridyl,

3-pyridyl, 4-pyridyl, C1L - C alkyl, C - C alkenyl, or C2 - C8 alkynyl.
09 JUL1004 WD 01/57027 67 PCT/ USO /033% 56. The taxane of claimb54
wherein X5 is -COX" and X10 is substituted or unsubstituted phenyl,
2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyrldyl,

C, - C alkyl, C2 - 08 al kenyl or C2 - C al kynyl or X5 is -COOX and X 0

P ey oubst LU 01U DS i 03 Wer B s ER T M betlnd? - ©
or X ISmGﬂ@Xthtmmu }iﬂzényls2{futyut?yfuryl52-thila‘r5'l thihiaayloR- WF&YM&PW&ﬂ Rra
e L s s

C8 al kenylsubemm}a?d OrOBsuasst y C,60: 2 ct\r/m@méP@PYbIQil%'S‘@a ﬁﬁdpgrn X5 |s

-COX" and X' is substituted or unsubstltuted phenyl, 2-furyl, 3-furyl,
2-thienyl, 3- thlenyl

C. al kenyi or 'Ehz p%k%|0‘%mg<%wrg¥é@$ésg . %lﬂlﬁf'q%w-@%?ﬁw&gdcgr-

“unsubstit i a806X.- a(ﬁd)ig kyt-bufgt - C. alkenyl, or C2 - C alkynyl. 61. The
t axane of cl aP% 58 “wher 6i n XSEWfs -COX" and X' is phenyl, or X5 is -COOX"

~and X10 is t-butyl. 62. The taxane of claim58 wherein R 4 is hydrido. 63.
The taxane of @i m'ﬁﬁemmidifd@m 82 Wvhereipl X, i3-fuaylydr thiznyhi enyl , 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C - C8 alkyl, C2 - Ce al kenyl,
or C2 - C8 al kynyl 64. The taxane of cI aim62 wherein X5 is gOX (?nd X
i s substituted @ar u‘ﬁlsemamfeﬂamsﬁwheremf&lﬁl CQXaand XIS 4 gHiate

> }(g'nilny' ror tif8Ubsfiiiied %h@ﬁf/l' NMliry, B-fity Qdﬁ;(ﬁ'nenﬁ 3-thighyRi2pyrid 3-pyiyl, 4-

unsubst i t yysEdyl Cq- @GHWkﬁz Qizakerayl ngnﬁa aﬁ@“@oriﬁsﬁé& gggpr'fhe

t axane of IS XC, iatk rofl C, oC, dtkynys - 000X"
and X" is s@ﬂb%ﬂf(ﬂtﬁa dﬁhﬁs\?aﬁtlﬁlﬁg& {/\D@gll 7{)‘% iy 2

98. The taxane of claim 96 wherein X; is -COX,, and X,, is phenyl, or X,
is -COOX,, and X,, is t-butyl.

99. The taxane of claim 93 wherein X; is cycloalkyl.

100. The taxane 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, - Cq alkenyl, or C, - C4 alkynyl, or X, is -COOX,, and X, is
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C, - Cq alkynyl.

101. The taxane of claim 99 wherein X, is -COX,, and Xy, is phenyl, or X,
is -COOX,, and Xy, is t-butyl.

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

103. The taxane of claim 102 wherein X, is -COX,, and X, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyt, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C, alkynyl, or X is -COOX,q and Xyo I8
substituted or unsubstituted C, - C, alkyl, C, - C, alkenyl, or C, - Cg alkynyl.



68 66, The taxane of claim58 wherein R2 i s benzoyl oxy. PCT/ USOl/ 03885 7ot
"The t'axane opkr@yai m 66 wherein X3 is 2- furyl, 3-furyl, 2-tideosthio33ss
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C - C8 al kyI, C2 - C8 al kenyl,
or C - C3 al kynyl. 68. The taxane of cI aim66 wherein X. is -COX10 and
X14 is substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyri‘d/l, C, - C alkyl, C2 - C8

al kenyl, or C2 - C8 alkynyl or X is -COOX14 and X10 is substituted or
unsubstituted C, - C alkyl, C - C alkenyl, or C - C3 alkynyl. 69. The
taxane of claim66 wherein X is -COX , and X14 is phenyl, or X5 is

- COOXla and X1d0ds tThaitaxanezd.claime102wdarett XoisaiGRXa antkXei i pReayl; er

hydri do ag&ig D?.?% 359“1%10 is TbSit )];éaxane of claim70 wherein X3 is 2-furyl,
2thi ,

3-furyl, enyl, pyridyl, 3-pyridyl, 4-pyridyl, C - C8

al kyl, C - C3 al kenyl or C2 - C8 al kynyI 72. The taxane of cI aim70 '
wherein X. 1s -4@@X7, Thafk f'c‘-fa:?rvgﬁtwrﬁélfbﬁﬂR 95 etRgiWrprbpyt ed phenyl,
2-furyl,  3- furyI "2- thel'aeny hi enyl, 2- pyr|?a ng p?rlbw, 4- pyr|dyl

C, - C alkyl, 2 - C al kenyl or C2 - C al kynyl or X. is -COOX14 and X10
i's substitut eCiGH W%Mf&ﬂ'a;ﬁﬂ%@&xe&waa isC2-fury(B-furide @thiengh, 3€2 - C.

al kynyl 3. ta of .claim 70 reiln 0 s phenyl,
or X5- |szh eﬂid@qp ‘;3' Pé I 4MS¢IYW§‘4' bﬁ'ﬁ@%e@a §O§ﬂ‘%89 r[nﬁi) fherei n’ R2
I's benzoylatkgnyind Rg is keto 75. The taxane of claim 74 wher ein X3 is
2-furyl, 3-furyl, 2-thienyl, 3- thienyl, 2 pyridyl 3-pyridyl, 4-pyridyl,

Cl- C aI kyl, C - C. al kenyl or C2 - 76. The taxane of claim
74 wherein X5 it97.c0@taxanexafclain éuﬁswheratrexs ISmCQXmﬂfyi KiaiB SHOBRIBH |

2-furyl, %}'fgﬁ}%ﬁbﬂé@ii&&#ﬁ l 2%89}:[)'3-@(&1 2t ﬁyldﬂlthle%ypwlbgf%yl 3¢p9n@yl~]4-“-
00 D O ot . oy b el %E:'@mceaa?hmoo QR s

unsubst i t wi,eetitated ofundlisytituteddlC; - €5 atk eyl C, ailkéiyl-or, alinikynyl. 77. The
t axane of cl allm 74 wherein X5 is % an% X,, éﬁyphenyf Clgr X5 is

-C00X,a and Xi, is t-butyl. 78. The taxane of claim58 wherein R14 is
hydri do and R2 1i03.be'ﬂz@jdxa>rye of i9ainThe6 wherem X} isciCDXandiey ieiphergl, PE

2-furyl, Jfur - t.h hlenyl 2 pyridyl, 3-pyridyl, 4-pyridyl,
C - 8 al J#,‘éépiwé“"gg 'ﬁy'l%’”t%

109. The taxane of claim 105 wherein X; is fury! or thienyl.

110. The taxane of claim 109 wherein X is -COX,, and X,, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C, alkynyl, or X, is -COOX, and Xy, is
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyl, or C, - C, alkynyi.

111. The taxane of claim 109 wherein X; is -COX,, and X,, is phenyl, or
X, is -COOX,, and X,, is t-butyl.

112. The taxane of claim 105 wherein X; is cycloalkyl.

113. The taxane of claim 112 wherein X is -COX,, and X,, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C; alkynyl, or X; is -COOX, and Xy I8
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyl, or C, - Cy alkynyl.

114. The taxane of claim 112 wherein X, is -COX,, and X,, is phenyl, or
XQ iS “Coox-‘o al'ld x10 is t'but}d.



~alkynyl. 80. The taxane of claim78 wherein X5 is -COX" and X" is 09 Jul 2004
-substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl,

3-t hi enyYOORSTRTi dyl, 3-pyridyl, 4- pyridyl, C, - C. al kylPCT&801/03385

al kenyl, or C2 - C. alkynyl or X. is -000X" and X, Qis substituted or
unsubstituted C, - C alkyl, C - C8 al kenyl or C2 - C alkynyl. 81. The
taxane of claim78 wherein X5 is -COX" Z I's phenyl, or X. is -000X"
and X" is t-butyl. 82. The taxane of cl |m58 wherein R14 is hydrido, R is
keto, and R2 is benzoyloxy. 83. The taxane of claim82 wherein X3 is
2-furyl, 3-furyl, 2-thienyl, 3- thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,

C, - C8 alkyl, ¢ - C alkenyl, or C2 - C8 alkynyl. 84. The taxane of
claim82 wherein X5 is -COX10 and X,0 is substituted or unsubstituted
phenyl, 2-furyH153- flive/laxade offickiyl 10Bwherainy(, is Bgbutéenl! , 3-pyridyl, 4-
pyridyl, C, - C alkyl, C - C8 alkenyl, or C2 - C8 al kynyl or X is -COOX"
and X10 is substituted or unsubstituted C,_ - C8 alkyl, C2 - C8 al kenyl, or
c2 - C8 aI kynyll 1685 ThErtaxang aficlain t1aimhessinihds CRO and X1€(§>@“Qﬁi@t%io i's

phenyl , &ﬁsu@ﬁgﬁ%‘)ﬁ%ﬁﬂ&% ?ﬁ'r9| f%lbﬁltﬁienyﬁg’;ith]z_ 8y10f3- 482

wher ei n he t ane of

claim 86 Wﬂmé.l @1 XCgialky, Epr Qa a @ﬁmr% C. 2Cs pikyRyl. 0"3(5 I$ né 1p 29d

3- pyri dyl SubstitiBd @ VE, afkyl, C.CC |k@n | or @ alkyedyl. al kynyl
88. The tsé&%srﬁgmgéfdd%ﬂ %?m 6 6 wherein BFR?S 2ury‘iaJa hi enf e BQWThe t axane

.of claim86 wherein X3 is 2-furyl. 90. The taxane of clai m86 wherein X3 is
2- thienyl _ 9117Therﬁeat>a&aﬁe@ffccdxmmmmdrane( ris X306, andl Xglisphenyl o&. A

t axane h VI ng X3 OHR2 O OAC R2 1s benzoyloxy; R7 is
R7aC00- ; R'sa'éa%elfaﬂ 3??10 wgg’gubstltut ed or unsubstituted al kyl,
al kenyl , ,or al kynyl, or heterocyclo; Xs is -COX o, -COOX a, or - CO\IHX, 0;
118. The taxane of claim 92 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.

119. The taxane of claim 92 wherein X, is substituted or unsubstituted
furyl, R,, is ethyl, and X, is -COX,, and X,, is phenyl, or X; is -COOX,, and Xy, is
{-butyl.

120. The taxane of claim 92 wherein X, is substituted or unsubstituted
thienyl, R,, is ethyl, and X, is -COX,, and X, is phenyl, or X, is -COO0X,, and X,
is t-butytl.

121. The taxane of claim 92 wherein X, is isobutenyl, R, is ethyl, and X,
is -COX,, and X,, is phenyl, or X is -COOX,, and X,, is t-butyl.

122. The taxane of claim 92 wherein X, is alkyl, R,, is ethyl, and X is
-COX,, and X, is phenyl, or X is -COOX,, and X,, is t-butyl.

123. The taxane of claim 92 wherein X, is 2-furyl or 2-thienyl, R,, is ethyl,
X; is -COOX,, and X, is t-butyl.

124. The taxane of claim 92 wherein X, is 2-furyl, R;, is ethyl, X5 is
'COOX|0 aﬂd ng iS t-bUtYI.

125. The taxane of claim 92 wherein X, is 2-thienyl, R,, is ethyl, X is
-COOX,, and X, is t-butyl.



X10.i s hydrocarbyl, substituted hydrocarbyl, or heterocyclo; and R7${ig jul 2004
Uhydroca stltuted hydr ocar byl , or heterocycl o wher

hydroca%b"ﬁ)’?’ substituted hydrocarbyl contains carbon at%@usﬁf@ﬁe al pha
and beta positions relative to the carbon atomof which R7a is a
substituent and wherein the substituted hydrocarbyl is substituted with a
group selected from hal ogen, heterocycy®, al koxy, al kenoxy, al kynoxy,

aryl oxy, hydroxy, protected hydroxy, acyloxy, nitro, am no, cyano, thiol,
ketals, acetals and ethers; and Ac is acetyl. 93. The taxane of claim 92
wherein X is 2-furyl, 3-furyl, 2-thienyl, 3- thienyl, 2-pyridyl,

3-pyridyl, yl f hﬁlgzﬁﬂere@( %Wen rx c@@x maynyl .
WO 01/ 57027 71y1(?BOI Thﬁ ax?&% %iléicmsoy 63385294, The t)gxa% of cl a‘?hm 93

wher ei n X4 i tRwdxha and Xx10 |s substituted or unsubstituted phenyl,
2-furyl, 3-fury!, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyrldyl

C, - C8 alkyl, - ¢ al enyI and
X10 is substi t1§t2,ed ﬁf‘e%’@ﬂﬁsqf q%@e&&here'ﬁ%ﬁgﬁ%lba%ﬂl &mﬁglﬁgﬁ'%g or C2
- C8 al kyngDORG anthk, tigxdutylof claim 93 wherein X5 is -COX" and Xi, is
phenyl, or X. Is -CO(%X14 and X10 is t-butyl. 96. The taxane of claim 92

V\/nereln X3 is furyl or thienyl. 97. The taxane of claim96 wherein X5 is
_COX10 and X10 128.subphatmaeeltioal compasiioncemarising Ha taxanegflaims? andy| |

2 0\ byt Teddh R pharbiteiiuly ackeBiaiidamet BYT YV G 0 & A YL C2 -

C8 al keny 518 ~COOXFO and X10 is substituted or
unsubstituted C, - C al kyI C2 - C alkenyl, or C - C alkynyl. 98. The

taxane of clai m&6 wWyg harr?facétmca%@ogﬂ@n ¥t didim 1EEwereinrX 6 2-iusy|

c;(/:(?lo f:fif)k??q U>I%82I %&?@YF %zﬁw@@ﬁ@va gﬁaﬁﬁ)ﬂ?féu 5&’3@5"«‘23 &%W'-Q‘ﬁa 14 is

substi t ut %‘lker@ﬂ m#bsgemyhgn phenyl, 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, pyrldy pyridyl, 4- pyrldyl C, - C8a|ky|, - B

al kenyl, or C - C8 alkynyl, or X5 is - COOX10 and X10 is substituted or
unsubstituted C1B0.CeTte pgxammuncaeccanmstyon oabclaum 12906[*"&!%9&%'5 -¢0K10 The

! o0 a i g s SubSRld o syibsiidtEd Bnahit, 2y hgm ey,
i sobut eny[2-pyidyl, 3%"@&&1‘@@' G1ai Ga allsy, @laer%lﬂ C@O%@ 'Ewbv ﬁré(ﬁ s

substi t ut ggl. cero%,n%%sxl $/5@8stiMeMOr undubstitited &: f-@&dlkylZUzh'Ceaf‘dkenw or
3-thi enyI ‘Eyl’l -pyrldyl 4- pyridyl, Cl- C al - C al kenyl,

or C25 yﬁwnylor X5 is -000X10 and X10 is

131. The pharmaceutical composition of claim 129 wherein X; is -COX,,
and X,, is phenyl, or X; is -COOX,, and Xy, is t-butyl.

132. The pharmaceutical composition of claim 128 wherein R, is ethyi or
propyl.

133. The pharmaceutical composition of claim 132 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, - C4 alkynyl.

134. The pharmacsutical composition of claim 133 wherein X; is -COX,q
and X,, is substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyt, 4-pyridyl, C, - C, alkyt, C, - C, alkenyl, or C, - C, alkynyl, or X,
is -COOX,, and X,, is substituted or unsubstituted C, - C, alkyl, C, - C, alkenyl, or

5 C,-C,;alkynyl



subst it ut ed or unsubstituted C, - C8 alkyl, C2 - C. alkenyl, or c2 - I8 JUL200i
~a|kyny| 9 J Ul 2004 WO 01/57027 PCT/USQJ/ 03385 72 104. The. taxane of
claim 1(%0%&0%7n X5 is -COX10 and X10 is phenyl, or X5 PSTUSBHE and x10
ist -butyl. 105. The taxane of claim92 wherein R a is ethyl or propyl.

106. The taxane of claim 105 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridytg Cl- C alkyl, C - C8 alkenyl, or
C2 - C8 alkynyl. 107. The taxane of clalm 106 wherein X. is -COX,, and X10
IS substituted or unsubstituted phenyl, 2- furyl 3-furyl, 2- thienyl
3-thienyl, 2- pyri dyl, 3-pyridyl, 4- pyridyl, C - Ca al kyI -

al kenyl, or C2 C8 tht

unsubsti t ut ed Eﬂe%ac@h&éﬁmqﬁﬂ & &Bﬂg%% \@erqﬁﬂ% '% @?080 The
t axane ofanﬁé(,gnslpl&wh,emeﬁ(plsxGOQXmam XangtRutyli s phenyl, or X5 is
-000X10 and X70 is t-butyl. 109. The taxane of claim 105 V\,herei n X3 is
furyl or thienyl. 110. The taxane of claim 10? and X10
i s substituted!36r Jﬁ@lﬂfﬁﬂﬁﬁ@?é@%ﬂﬁ@ﬁ}ﬂos'tprfﬁ 9P'm§%|9u‘f"§?re"2 Xafis ﬁwhor

3-t hi enyl | iy by -COX,fard 1,@r X4 isyHCOCX ;s ard X

al kenyl , thlgneﬂ)/R % eth yggd ,)Qor X. I,J;é’r! rgf Xi 0 'S substltut e<11I0 or

unsubstltlﬁtetéf-'t@ - C alkyl, C2 - C al kenyl or C2 - C al kynyl 111. The
" taxane of claim 109 wherein X. is -COX,, and X" is phenyl, or X 1is -000X"

and X10 is t-b | . 112., The t ..l ; i | ycl oal kyl .
- 113. The taxang%%f ﬁ' |Wﬂ?ﬂﬁ@%ﬁ%§l®%%ﬂg?ﬂ%@n s’u%stltut ed
gr un;gbfﬁhbwtawmmubsztutedwryl IR-,ZWQU'IyI,gﬂdml(ﬁWy-IC}O&otaﬂéxyd 1238 @E%-i dlyl ,
-pyridy Y - al kenyl, or - al kynyl ,
or X5 is Db&ﬁoég%‘%fgd xw@t@l Ituted or unsubstituted C1L - C8 alkyl, C2
- C8 al kenyl, or C2 - C$ al kynyl. 114. The taxane of claim 112 wherein X5
s -O0OX,, and h@}ﬁw&nadéuucaﬁd os%%f cland 261@Whieseih-Xausyl . 09

JuL2004 V\DC]/S? 7 73 11 taxape | ai m 105

i sobut enyPub ﬁé‘l’?ﬁ[dz@@'isqu?i’géggimﬁ 6‘1’%@ aﬁ?ﬁ ed P%'ﬁ%ﬁgﬁ%ﬁe%@lﬁ X. is

- COX10 ang hénfl bﬁ)@@scooxgdndw isrtsbutgit i t ut ed phenyl, 2-furyl, 3-furyl,
2-thi enyl, hi enyl, 2-pyridyl, 3 pyridyl, 4- pyridyl, C - C8 alkyl, C2 -

C8 al kenyl or C2 - C8 aI kynyl, or X5 is -COOXlQ and X10 is substituted or
unsubstituted G39: Gheapharimacenticalcdmpasition of caira29 wheseinyfyis .

isobutenyl, R, is ethyl, and X, is -COX,, and X,q is phenyl, or X; is -COOX,q and

140. The pharmaceutical composition of claim 128 wherein X, is alkyl,
R,, is ethyl, and X, is -COX,, and X, is phenyl, or X; is -COOX, and X,, is t-butyl.

141. The pharmaceutical composition of claim 129 wherein X, is 2-furyl
or 2-thienyl, R,, is ethyl, X; is -COOX,, and X,q is t-butyl.

142. The pharmaceutical composition of claim 129 wherein X; is 2-furyl,
Ry is ethyl, X, is -COOX, and Xy, is t-butyl.

143. The pharmaceutical composition of ciaim 129 wherein X, is 2-
thienyl, R,, is ethyl, X; is -COOX,, and X, is t-butyl.

144. The pharmaceutical composition of claim 129 wherein X, is
isobutenyl, X, is -COOX,; and X,, is t-butyl.

145. The pharmaceutical compasition of claim 129 wherein Xy is
cycloalkyl, R, is ethyl, X, is -COOX,, and X, is t-butyl.



117. The taxane of claim 115 wherein X. is -COX,, and X1D is phen Qerp(.
s OCD)@& ?%_&9570 is t-butyl. 118. The taxane of claim 92%(\9%% | 33§Gl, iS
furyl or i , Rfa is ethyl, and X5 is -COX" and X10 i nyTr, “or X

is -COOX10 and Xi0 is t-butyl. 119. The taxane of claim92 wherein X3 is
substituted or unsubstituted furyl, R7a is ethyl, and X is -COX , and X10
is phenyl, or X5 is -COOX, O and X1Qis #gbutyl. 120. The taxane of claim

92 wherein X3 is substituted or unsubstituted thienyl, Rr7a is ethyl, and

X. 1s -COX10 and X10 is phenyl, or X is -COOX, O and X10 is t-butyl. 121.
The taxane of claim92 wherein X3 is isobutenyl, Rais ethyl, and X is
-COX10 and X10 is phenyl, or X5 is -COOX10 and X10 is t-butyl. 122. The
taxane of claim92 wherein X3 is alkyl, Rra is ethyl, and X. is - and
31015 phenyl . Hb.x ArcTOREsSIOm fos RIShadINiSYatRn GoMPiisRY thedakdhe AECRM

cl ai m 92 whei@iah legktionelphatmdcetticadly SccuptbbleFaries. ethyl, X5 is -COOX10 * -
and X10 is t-butyl. 124.  The taxane of claim92 wherein X3 is 2-furyl, R7a

is ethyl, X5 is -C00X10 and X10 is t-butyl. 125. The taxane of claim 92
wherein X. is 2t4hi eTilé coRpositioresfglhim X86iwherePORX102 dag/ X30uryk 2tthiemyll . 0

9 JUL 200 1 57Q2: S 85. 126. a cLhapm

wherein X '@&éoﬁﬁ%ﬁ'ﬁﬂ% %ﬁ'@éaﬁc?ﬁ 8 ?&Qraldsa ';@"gﬁl( %‘Y" ég% %%e

t axane of atkymiyin 92 wherein X3 is cycloalkyl, R7a is ethyl, X is -COOX10
and X,0 is t-butyl. 128. A pharmaceutical conposition conprising the taxane
of claiml and at |east one pharnaceutically acceptab carrier.. 129. The
phar maceut i cal tfhpokheicempssitianetelaps 1dRavReiInsii%-GOXue §nd Xiglst yr y| |

2- t hi enyl ,pr%htoyh'cﬁwsjismmoddﬂdx-iBBtbeﬂyIl, 4-pyridyl, C - C alkyl, C2 -
C8 al kenyl, or C2™~ C8 al kynyl. 0. The phar maceuti cal conposition of
claim 129 wherein X5 is -COX1lo and X10 is substituted or unsubstituted
phenyl , 2-furyl14@8- f Thelcontbdsiticenyd claitn idBealyérein R, pisréttyl or Fropyt.i dyl
4-pyridyl, Cl- C8 alkyl, C - C alkenyl, or C2 - C8 alkynyl, or . X5 is
-COOX10 and X10 is substituted or unsubstituted C, - C8 alkyl, C2 - C8

al kenyl , or 5 180.- Thesiorypagitioni aficiairhd 49haheneie Xsiis 3ifue, b i20thieswl,

cl ai m 129 Jnpgt &2 X ricy1, 3G, 4-pyridyl, C, - C, alkyl, C; - C; alkenyl, or C, - C,
alkynyl.

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

152. The composition of claim 150 wherein X, is furyl, thienyl or
isobutenyl, R,, is ethyl, and X, is -COX,, wherein X, is phenyl, or X; is -COOX,,
wherein X,, is t-butyl.

153. The composition of claim 146 wherein X, is alkyl, Ry, is ethyl, and
X, Is -COX,o and X,, is phenyl, or X; is -COOX,, and X,q Is t-butyl.

154. The composition of claim 152 wherein X, is 2-furyl or 2-thienyl, Ry, is
ethyl, X, is -COOX,, and X,, is t-butyl or X, is -COX, and Xy, is phenyl.

155. The composition of claim 154 wherein X, is 2-furyl, R, is ethyl, X is
-COX,, and X,, is phenyl.

156. The composition of claim 154 wherein X, is 2-thienyl, R;, is ethyl, X;
is -COOX,, and X, is t-butyl.



and X10 is phenyl, or X5 is -COOX10 and X10 is t-butyl. 132. The

phar maceuti cal conposition of claim 128 wherein R7a is ethyl or pr%leU““*
133. The pharnaceutical conposition of claim 132 wherein X3 is 2-furyl,
3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C2 - 08
alkyl, C - G alkenyl, or C2 - Ce alkynyl. 134. The pharmaceuti cal
conposition of claim 133 wherein X5 is -COX10 and X10 is substituted or

unsubsti t ut ed pheny 2-furyl, 3-furyl, 2- thlenyl 3-thi enyI 2- pyridyl,
3- pyrldyl 4- p9|5. dylTh ec@omes&pnymf céﬂn 1% wheteiny Xs isrisebuteny, %ﬁak'§nyl or

G al keny P SNEXES-COXT X e Hhegll, o0 (OO s sl - = -

PCTJUSO1lI 03385 135. The pharnaceutical conposition of claim 133 wherein X5
10 is, t- bu 136. The

is -COX10 and 0 s phenyl, or IS - X, O and .
phar maceut i cal 1?% @%F%ﬁeﬁlt'enaénpfm %ﬁﬂ?eﬁe s'sf'ﬁ?wteBV fai Bny | |
R7a is et @MY' )gbng &O » - S5 |satfl’|>11t 10 is phenyl, or X5 is -COOXt0 and X10
is t-butyl. The pharnaceuti ca corrp05| tion of claim129 wherein X3 is

substituted or unsubstituted furyl, R7a is et hyI and X5 is -COX" and X10

i h | nd XlO t- . 138, |
Commoei i on of 19Pai ThesBa ke BstaRaltidaly rbtlive amialis of draibiH4ERERHY
thienyl, Bémp o%lti%hkbdntalﬁn%%‘é tagané& OKclaaid @ at has@bﬁ@ﬁharﬁfacéﬁtldﬂlg 000X"
and X10 is t- buté)lgglw har maceuti cal conposition of claim12

wher ei n Xaceeptap frigfyfor tmeapte@aéahqn of zh dnedicamentod inhibiing1 ymay
phenyl , or 3@1{{ s -000X" and X10 is t- butyl 140. The pharmaceuti cal
corrposi tidh claim 129 wherein X3 is alkyl, R7ais ethyl, and X is
-COX" and X' is phenyl or X5 is -COOXlO and X10 is t-butyl. 141. The

pharmaceutical ition gof clai 9 wherei,n X st ryl, . or
2-thienyl, R7al | US&® icia'”bégQ ginx: '?@&"ﬂuﬁyﬁ” aééh'eﬂ’:{h 3-
phar maceu ti Clg 9 el el X168, ket 8l s
Bthyl, X *'?'éﬁ*'oé%éﬁﬁﬂ' PRy ol CHIEL A TBACs Tk or, B
conposi ti alkyal.cl ai m 129 wherein X3 is 2. thienyl, Rra is ethyl, X5 is
-COOX18 and X10 is t-butyl. 144. The pharmaceuti cal conposition of claim
129 wherein X3 is

161. The use of claim 160 wherein X5 is -COX1p and Xy is phenyl, or
Xsis -COOXq and Xy is t-butyl.

162. The use of claim 159 wherein Rz, is ethyl or propyl.
163. The use of claim 162 wherein X; is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C4-Cs alkyl, C»-Cs alkenyl, or C>-Cs

alkynyl.

164. The use of claim 163 wherein Xs is -COXyo and Xy is phenyl, or
X5 is -COOX0 and Xqg is t-butyl.

165. The use of claim 159 wherein X3 is furyl, thienyl or isobutenyl, Rz,
is ethyl, and Xg is -COX4g and Xqo is phenyl, or Xs is -COOX10 and Xyq is t-butyl.

166. The use of claim 165 wherein X3 is alkyl, Rz, is ethyl, and Xs is -
COX1p and Xig is phenyl, or Xs is -COQOX10 and X4 is t-butyl.



i sobutenyl, X5 is -COOX,0 and Xi0 is t-butyl. 145_ The pharnmaceuti caqg JUL 2004
-€onposition of claim 129 wherein X3 is cycloulkyl, R Is ethyl, X is
-CO0X,, and X10 is t-butyl. WO 01/57027 76 0 9 JUt 2001 PCT/USO /03385
146. A conposition for oral admnistration conprising the taxane of claim
-1 and at | east one pharnmaceutically acx;%pt able carrier. 147. The
conposi tion of claim146 wherein X3 is furyl, 3- furyl 2-thi enyl,

3-thienyl, 2- pyrldyl 3-pyridyl, 4-pyridyl, C, C8 al kenyl
o & s Zal by Theaube nflain 6 whalein X is2HunrRERENH. £ s

0o i O e P PO B 0

conp05|t|on of claim 149 wherein X3 is 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, al kenyl

o oy 2 ohe el i s 2 RS U P 36 5T KEl

and X, 4 i goR X095 £ -COOX10 and X10 is t-butyl. 152. The
conmposi tion o{a aim 1gﬁ%vv¥|erei n X3 is furyl, thienyl or isobutenyl, R7a

is ethyl, and X is -COX,, wherein X, 0 is phenyl, or X is -COOX,0 wherein

X' 1s t-butyl. 3. +The co |t| clai{ 14 I , R?a
< Loy DU 835, RIS, SPURIRAEL POk Okl 2 KONGRS
t-butyl. lgéo)a'lagn@j gstbugyn of claim 152 wherein X is 2-furyl or
2-t hi enyl, R7a|s thyl, X$ is -COOX,0 and X10 is t-butyl or X is -COX"

and X" is phenyl. 155 The conposition of claim 154 wherein X3 is 2-furyl,

R7a i t hyl, f cl
154 wherein M 19 > TR T 185 Whel o i iotuedleREe ARy, sf8>8" © &' M
t-butyl. @& SCOXlantDR}qsis phehyl] or Kads OO, tandrX@fis tbaiyln 152 wherein X3 is

i sobutenyl, Rais ethyl, and X5 is -COX10 and X10 is phenyl, or X5 is
-COOX1o and X10 is t-butyl. 158. The conposition of claim 157 wherein X3 is

i sobutenyl, R7gzys mte]tyée ofClaim 17K eRIRNG |§<Ji§bblﬁeﬁy|b|=(f7;’|s ethyP-xsTRe use

of a therapeuti cal I ective anount of a pharnmaceutical conposition
cont ai ni ngCOI@(1bai>rmir9é1oo$ t-butim | and at | east one pharmaceutically

172. The use of a therapeutically effective amount of a pharmaceutical
composition containing the taxane of claim 92 and at least one
pharmaceutically acceptable carrier for the preparation of a medicament for

inhibiting tumor growth.

173. The use of claim 172 wherein X3 is isobutenyl, furyl or thienyl, Rz,
is ethyl, Xs is -COX4g and Xy is phenyl or Xs is -COOX1p and Xio is t-butyl.

174. A pharmaceutical composition comprising the taxane of claim 92
and at least one pharmaceutically acceptable carrier.

175. A pharmaceutical composition comprising the taxane of claim 96

and at least one pharmaceutically acceptable carrier.

176. The taxane of claim 92 wherein Ry, is ethyl, Xz is 2-thienyl, 3-
thienyl, 2-furyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, isopropyl, cyclopropyt, cyclobutyl
or isobutenyl and Xs is -COXyp and Xy is n-propyl, butenyl, isobutenyl, phenyl,



accept able carrier for the preparation of a nedicanment for inhibiti ng l}ulrﬂmr
~growmt h. 160. The use of claim 159 wherein X3 is 2-furyl, 3-furyl, gJul
2-thienyl, 3- thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, Cl1-C8 al kyI, C2-C8
al kenyl, or C2-C8 al kynyl. 161. The use of claim 160 wherei n X5 is -COX10
and X10 is phenyl, or X5 is -COOX10 X10 is t-butyl. 162. The use of
claim 159 wherein R7a is ethyl or propyl. 163. The use of claim 162 wherein
X3 is 2-fur 3-furyl, 2-thienyl, 3- thien yridyl pyri

4-pyridyl 2 é‘ﬁ"@h &yl OV&P@BdXQI RERH is o@OéX1@Ba"C£I)f09r1'§I eh1t54's°m%’ybse of
claim 163; COX10 and XlO is phenyl, or X5 is -COOX10 and Xi
ois t- bu s\ﬁﬁﬁfqggtgﬁrﬁe@use of claim 159 wherein X3 is furyl, thienyl or

i sobutenyl, R7a is ethyl, and X5 is -COX10 and X10 is phenyl or X5 is

- COOX10 and X1Q_is t:butyl. 1 Th ai 65 al kyl,
T gt A e TR L SR CTT e
is t-butypr Quﬁ/IJUL 2004 . AN, 78 167. The use of claim 165 wherein X3 is

2-furyl or ienyl, Rfa is ethyl, X5 is -COOX10 and X10 is t-butyl or X5
is -COX10 and XlO is phenyl. 168. The use of claim 167 wherein X3 is

2-furyl, R7a | X5 |s 1 T

claim 165 V\/ner fhps afa‘[’?no(grﬁ%o%' Eﬁ@ Wqééé&h% 'gg%" a%g%%%etgﬁisexw IS
t-butyl. Brdheniher ikoButing baXid 650 @ind X3 i$ 50 L isoslityl, Réa-tiugylet hyl ,
and X5 |E®COX1O and X13¢| swg]henylg)gg) XS)F% -C&f(%uand X10 is t- utyl .
171. The @sterb8my.ai m 170 wherein X3 is isobutenyl, R7a is ethyl, X5 is
-COOX10 and X10 is t-butyl. 172. The use of a therapeuti cally effective
anount of a pharnaceutical conposition containing the taxane of claim92
and at |east ong9. pThemaains ofl tiginctEptwheminaXy iier-COX ¢ mdodapaisat i on

of a medi canent for _ inh romh 173. The use of claim 172
wher ei n xipobyt QW&BG?‘@H@TéBdXW%nQS(WFﬁ&thy‘:é?rate"l‘%m&t hyl, X5 is -COX10 and
X10 is phenyl or X5 is -COOX10 and Xio is t-butyl. 174. A pharnaceuti cal
conposition conprising the taxane of claim92 and at |east one

phar maceut i cal H80ac dhpt takare adralaiey 178 #herginpXaisr@cfundi ¥alis é6@osiandon

compri si n9(1§ geusctJt")i)%H?I (g)rf)(s |sabr88§ 10 and Xyq is tert-butyl or tert-amyil.

181. The taxane of claim 176 wherein X3 is 3-furyl, X5 is -COX4p and
Xyp is isobutenyl or Xg is -COOXyp and Xy is tert-butyl or tert-amyl.

182. The taxane of claim 176 wherein X3 is 2-thienyl, X5 is -COX0 and
X1g is isobutenyl or Xs is -COOX1p and Xy is tert-butyl or tert-amyl.

183. The taxane of claim 176 wherein X3 is 3-thienyl, Xs is -COX4p and
X0 is isobutenyl or X5 is -COOX4p and Xy is tert-butyl or tert-amyl.

184. The taxane of claim 92 wherein

(@) Rya is propyl, Xa is 2-thienyl, and Xs is -COXyo and Xy is
isobutenyl, phenyl, 2-thienyl or 2-furyl or Xs is -COOX10 and X0 is isopropyl,
isobutyl or tert-butyl;

(b) Rz is propyl, Xz is 2-furyl, and Xs is -COXqo and X0 is trans-
propeny! or Xs is -COOX1o and Xyq is isobutyl, tert-butyl, isobutenyl or tert-amyl;



and at | east one pharnmaceutically acceptable carrier. 176. The taxaneungUme
~Claim92 wherein R7a is ethyl, X3 is 2-thienyl, 3- thienyl, 2-furyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, isopropyl, cyclopropyl, cyclobutyl or

i sobutenyl and X5 is -COX10 and X10 is n-propyl, butenyl, isobutenyl,

phenyl, 9 JUL 2906 79 2-thienyl, 2-fur¥$ or 3-pyridyl or X5 is -COOX, o and
X,0 is ethyl, isopropyl, isobutyl or tert-butyl. 177. The taxane of claim

176 wherein X3 is 2-thi enyI 3-thi en |, 2 furg/g or. 3-furyl. 178. The
taxane of clai f§)176 Rm@ BTOPYkEXs 48 3 308 S O%a ¥ Xyolsthans-or

i sobut eny obutyl, tert-butyl or
tert-anyl bW?t} taxane o? BHF&%% i§9b§\ﬁlpre| n Mss -COXlO and X10 is

i sobut enyl or I@B) [ sR—,QOQ)prOpy!nd(a)GsO&flsryt eand b(stlysl -G Xjicand Xyl is t@B- The

t axane of cl ai e n, X3 i,3, 2-fur X10 and X10 is

i sobut eny Prefeny °f 5'%1&(5;{1-)@“&??8‘1%9'5! '§°¥'éM W@P“téf tert-amyl. 181. The
taxane of cl ai 76 3 ¥%.Sig3 Pands Xz GXEO6RE, anfd0X| s,s

i sobut enyl or ;(%5)1| SR-LW% rgp%inéhxlfocsfdlswefgw but yl or tert- gony 4&?

t axane of isobatyhot Tétdbotyrein X3 is 2-thienyl, X5 is -COX10 and X10 |s

axane of ol ai (9176 Randh ovoRls s <3 bl S X ¥ LRt e e

isobutenyhsdp,rut%@rlta—t.bgmxw and X10 is tert-butyl or tert-amyl. 184. The
taxane of clai'm92 wherein (a) R7a is propyl, X3 is 2-thienyl, and X5 is
-COX10 and X10 is isobutenyl, phenyl, 2-thienyl or 2-furyl or X5 i1s

- COOX10 d X1QgkS | f ok |
X315 2-furyl . 185 YERERBKof slaIfiaHA lyrPreih DX; SR AN Ko B ACOORICRY 1
and X10 i and90Ris tdrt-buwt.t - butyl , isobutenyl or tert- arryl 09 JUL2001 80 (c)

R7a is propyl, X3 is 3-thienyl, and X5 is -COX10 and X10 is trans- propenyl
or X5 is -COOX10 and X10 is isobutyl or tert-butyl; (d) R7a is propyl, X3

is 3-furyl, an Hpe &AE F aﬁ@OXlO
and X10 is |so§utéyl or tert- lgﬂéy .m%@e%.a@a IQIWGU&BR?SIQ% ﬂém propyl,

and X5 i s Xs@OWOX1aadd X0 i$ soprqmb@ryﬂamfpropemyllmt&l is CQOh%aandaXm@'pyl X3

i's iIsobut ?Srgguter%’?%r%<§d_la%ylcoox1o and X10 is isobutyl or tert-butyl.

187. The taxane of claim 186 wherein X5 is -COOX g and Xy is tert-

amyl.

188. The taxane of claim 92 wherein Rz, is isopropyl, Xz is 2-thienyl
and Xs is -COOX4 and Xqq is tert-butyl.

189. The taxane of claim 92 wherein Rz is n-butyl, Xz is 2-furyl and Xs
is -COOX1p and Xyg is isobutenyl or tert-amyl.

190. The taxane of claim 92 wherein Ry, is isobutyl, X3 is 2-furyl and Xs
is -COOX1o and Xqq is isobutenyl or tert-amyl.

191. The taxane of claim 92 wherein Ry is isobutenyl, X3 is 2-furyl and
Xs is -COOXq0 and X4 is isobutyl.



185. The taxane of claim 184 wherein X3 is 3-furyl and X5 is - COOX1bY JHhH0
.%10'§'s tert- butyl. 186. The taxane of claim92 wherein R7a is isopropyl, X3
is 2-furyl and X5 is -COX10 and X10 is isopropyl or trans-propenyl or X5
is -COOX10 and X10 is isobutenyl or tert-anyl. 187. The taxane of claim
186 wherein X5 is -COOX14 and X10 is tert amyl. 188. The taxane of claim 92
wherein R7a is isopropyl, X3 is 2-thi eﬂyl and X5 is -COOX10 and X10 is
tert-butyl. 189. The taxane of claim92 wherein R7a is n-butyl, X3 is
2-furyl and X5192s Thedskoneraf Oféjfnlgé Msnel:mhemﬁél isOfratspropim,- X}QQZ The
t axane of ,cl aim a§( {;ﬁd}ﬁma |§ X3 is 2-furyl and X5 is
- coox10 aliFid gnXqiss V’Ia t°e'§ e '&%‘Fy 191. The taxane of claim 92
wherein R7a is isobutenyl, X3 is 2-furyl and X5 is -COOX10 and X10 is
isobutyl. 0 9 J UL 2004 81 192. The taxane of claim92 wherein R7a is
t rans- propenyl 193(3 The taxarte ehglainafz witereln RQOI6XtylaXg i@ Gurys ahd Xs-idut yl .
193. The t aim 9 WneelnR7 is ethyl, X3 is 2-furyl and X5 is
P0G foo Rleehy .

- COOX10 an pHLER ﬁe"éf O':tt"%w 194. The taxane of claim 92
wherein R7a is ethyl, X3 is 3-furyl or 3- thienyl and X5 is -COX10 and X10

Is trans-pr opengl : _
194. The taxane of claim 92 wherein Ry, is ethyl, X; is 3-furyl or 3-

thienyl and Xs is -COX19 and Xy is trans-propenyl.




