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TAXANES AS ANTI TUMOR AGENTS BACKGROUND OF THE | NVENTI ON The presen
i nvent i giB768or ect ed to novel taxanes which have excepti BABRUSOMIH4 ty as
antitunor agents. 5 The taxane famly of terpenes, of which_ baccatin Il]
and taxol are nenbers, has been the subject of considerable interest in
both the biological and chemcal arts. Taxol itself is enployed as a
cancer chenot herapeutic agent and possesses a broad range of
tunor -i nhi biti ng act icARBYNATESOBSTIITED 2'ARANSS &S BNTITUROR aGeSTs and t he
followi ng structural fornmula: G6HSCONH O C6H5 OH AcO 10 wherein Ac is
acetyl. Colin et al. reported in U S. Patent 4,814,470 that certain taxol
anal ogs have an activity significantly greater than that of taxol. One of
t hese anal ogs, commnly referred to as docetaxel, has the follow ng

structural B yUNEY SEHEA NVEXTP] ,QH 15 OH Although t axol and docet axel
are usef ul are limtations on their
ef fectiveness, iTie M@Sﬁgt inventieq I&‘eﬂFE@@@%OafWeh@xaé'@lstV&h'ﬁh hayseexqsrtioaater s

and toxici hyhtgoc}ssgmug, s adm nistered at vari ous doses. Accordingly,
a need renains tor |t|onal
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efficach and | edda @xappdgming &Wﬁ%ogwg Cgac% 35@4’ t8el / 03554
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therefore, s t nes. whi_c
and docet a%BPMFE hep'{%s @’é‘? "138 fé?f" Qyed gz & %W“%ﬁ&f"‘g‘@é%{% attpr(faEg %r[‘t%
respect to Pbgsessésya broad) earegendf turhesmhititiag astidtypotaxsihas a2Bodd e
SUbSt'tuenconﬁguratlonaamﬂ{eof&iovﬁlmbséfru&%%l BtmGal0. and a

{

10 wherein Ac is acetyl.
Colin et al. reported in U.S. Patent 4,814,470 that certain taxol analogs

have an activity significantly greater than that of taxol. One of these analogs,
commonly referred to as docetaxel, has the following structural formula:

tBUOCONH O
CeHs z

15

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

20 improved efficacy and less toxicity.



range of C(2), C(9), C(14), and C(13) side chain substituents. Bri€fg yyi 200
t her ef orwo di/s@ozer esent invention is directed to the taxanepctPdbossid on,
per se, to pharmaceutical conpositions conprising the taxane and a
pharmaceutically acceptable carrier, and to nethods of admnistration. 10
O her objects and features of this invention wll be in part apparent and
in part pointed out hereinafter. DETAI RED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS | n one enbodi ment of the present invention, the taxanes of the
present invention correspond to structure (1): R14 HO R2 QAc 15 (1)
wherein R is acyloxy; R7 is carbonate; RO is keto, hydroxy, or acyl oxy;
20 R 0 i SUMMAR VORWESNH@HT[@N;_M hydroxy; X3 is substituted or

alkyl - compr | sdamafoithd sERRgy of B Sens RVERon? her B, R v ot
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pref didr ed enbcmliheelmbjedt@and feeturey bbihyis inventioe veiltibedinpant apParest ARE2G000-

wherein +§a’ﬁ or unsubstituted C, to C. alkyl (straight,
branchedBc%?t%@fEfé&§ gL S methyl, ethyl, 10 propyl, butyl, pentyl, or

hexyl; (ii) substitut ed or unsubstltut ed CZ to C$ al kenyl (straight,
br anched g : & P@? tenyl or

hexenyl ; '
br anc hed) In one embodlment of the present mventlon the taxanes o]

invention correspond to structure {(1):

(strai ?ht or
the presen

XsNH O

15 (1)
wherein
R, is acyloxy;
R, is carbonate;
R is keto, hydroxy, or acyloxy;
20 R, is hydroxy;
R,s is hydrido or hydroxy;
X, is substituted or unsubstituted alky!, alkenyl, alkynyl, phenyl or
heterocyclo, wherein alkyl comprises at least two carbon atoms;
Xy is -COX,q, -COOX,4,, oF -<CONHX,; |
25 X,, is hydrocarbyl, substituted hydrocarbyl, or heterocyclo;
Ac is acetyl; and
R;, Ry, and R,, independently have the alpha or beta stereochemical
configuration.



such as ethynyl, propynyl, butynyl, pentynyl, or hexynyl; (iv) subg§gi jjutied
or unsubstituted phenyl; or (v) substltuted or unsubstltu @Jpﬁ ggpcyclo
such aswOATE3015 t hi enyl, or pyridyl. The substituents r’rﬁﬁ g é; rocar byl
or any of the heteroatom containing substituents identified el sewhere
herein for substituted hydrocarbyl. In a preferred enbodinent, R7a is

nmet hyl, ethyl, straight, -branched or qyclic propyl, straight, branched or
cyclic butyl, straight, branched or cyclic hexyl, straight or branched
propenyl, isobutenyl, furyi or thienyl. In another enbodinent, R7a is 20
substituted ethyl, substituted propyl (straight, branched or cyclic),
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Concai o yREr BGLore R bEn iR blendh sl oot o1
unsubst i tsubstitutedtbieay whereln he substltuen (s)is/are se Jedd e'dh
consisting of heterocyclo, alkoxy, alkenoxy, alkynoxy, aryioxy, hydroxy, protected
hydroxy, keto, acyloxy, nitro, amino, amido, thiol, ketal, acetal, ester and ether
25 moieties, but not phosphorous containing moieties.

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 canfiguration, and may be, for example, - or
B-hydroxy or a- or §-acyloxy. For example, when R, is acyloxy, it may be an ester

30 (R,,C(0)O-), a carbamate (Rg.Rg,NC(0O)O-), a carbonate (Re,OC(0)0-), or a
thiocarbamate (R,,SC(0)O-) wherein Ry, and Ry, are independently hydrogen,
hydrocarbyl, substituted hydrocarbyl or heterocyclo. If Ry is an ester (R;,C(0)O-),
R,, is substituted or unsubstituted alkyl, substituted or unsubstituted aikenyl,
substituted or unsubstituted aryt or substituted or unsubstituted heteroaromatic.

35 Stili more preferably, R, is an ester (Rg,C(0)0O-), wherein Ry, is substituted or
unsubstituted phenyl, substituted or unsubstituted furyl, substituted or



al kyl, substituted or unsubstituted C2 to C, al kenyl, substituted drf JuL 2004

unsubst wWaolbpshesey to C al kynyl , substituted or unsubstit yQese1/03554
het eroaromatics containing 5 or 6 ring 15 atons, and substituted or

unsubstituted phenyl. Exenplary preferred X3 substituents include
substituted or unsubstituted ethyl, propyl, butyl, cyclopropyl,

cycl obutyl, cyclohexyl, isobutenyl, fur4l, thienyl, and pyridyl. Exenplary
X., substituents include -COXI O -COOX10 or -CONHX, () wherein X10 is
substituted or unsubstituted al kyl, al kenyl, phenyl or heteroaromatic. 20
Exenpl ary preferred X., substituents include -COX c), -COOXlI O or -CONHX o
wher ei n ufisutissitiftied thuainyi | srugudstituted s wirsubtituestd Byritd. Tn orlekembadinteras
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al kynyl such as su stltut ed or un titot n straight or
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hydr oxy, r oxy, nitro, amno, amdo, thiol,

ket al , at%:lfe{t ?’h@‘g}’\%éé ulﬁﬁérgno@ﬁ& 35 but not phosphorous cont a| ni ng
noi eties. 0 sEaemn_arxongsulmtmmtsm'deﬁubmmgsmsabsutntem@z tmGedi nent ,

the t axajg gubéﬂ%té{LEFﬁHEubgﬁ% episer aﬂéeq%cgd&m@aal&wsgbgﬁmeo( &)

wher ei n I' S car bonat

unsubst i PLQaeﬂkHPKly subgfiiuteg pr UHF‘RWWtedo‘PeqﬁFéQ%TPBWGSCFOHt%ngeﬁ R 811Ag
conpfs seftodis, lapriS$ubIRuRY Bronsibetitited phehiyt. OO%efy la@gaéfé&e@x - CONHX, o;

o0 0 X PR B 0o SR et R SR
st r uct ureycldutylRcyoleynetg!, RO, fumplr G‘llanfﬂandq)yﬂdlyst ituted or
brefor abl v SUBSOTPIRN P8 Moip X OBt br SFOKD0o Wicein
nor e pr eXgliabuhstitubad or unsubstitutes! aihslubﬂ(enyutmnyﬂeohytetereamatuand still
T eoPr G L Ablary PrEtEd KU6HsTEEAY inBlude -COX,,, -COOX,, or -CONHX,,
wherein X,, is (i) substituted or unsubstituted C, to C, alky! such as substituted or
unsubstituted 'methyl, ethyl, propyl (straight, branched or cyclic), butyl (straight,
branched or cyclic), pentyl (straight, branched or cyclic), or hexyl (straight,
branched or cyclic); (ii) substituted or unsubstituted C, to C; alkenyl such as
25 substituted or unsubstituted ethenyl, propenyl (straight, branched or cyclic),
buteny! (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, propyny! (straight or
branched), butynyl (straight or branched}, pentyny! (straight or branched), or
30 hexynyl (straight or branched); (iv) substituted or unsubstituted phenyl, or (v)
substituted or unsubstituted heteroaromatic such as fury!, thieny!, or pyridyl,
wherein the substituent(s) is/are selected from the group consisting of
heterocyclo, alkoxy, alkenoxy, alkynoxy, aryloxy, hydroxy, protected hydroxy,
keto, acyloxy, nitra, amino, amido, thiol, ketal, acetal, ester and ether moieties,
35 but not phosphorous containing moieties.



ethyl. Wile Rais selected fromanong these, in one enbodi ment Xgai & 7004
selected from substituted or unsubstituted al kyl, al kenyl, phenyl or

het er ooywglgass7emr e preferably substituted or unsubstitut RECHUREMIES4 phenyl
or heterocyclo, still nore preferably substituted or unsubstituted phenyl
or heterocyclo, and still nore 20 preferably heterocyclo such as furyl,
thienyl or pyridyl. Wiile R7a and X3 ape selected fromanong these, in one
enbodi ment X5 is selected from-COX10 “Ywherein X10 is phenyl, al kyl or

het erocycl o, nore preferably phenyl. Alternatively, while R7a and X3 are
sel ected fromanong these, in one enbodinment X is selected from-COX,
wherein X,o0 is phenyl, alkyl or heterocy

| o, f bly 25 I,
X1 - 0K, i BRBORTOEH: Ui kgpeneiral BP oL IBURHON SRSy L Cror ¢

preferrg ;Kizrj_ents, therefore, are taxanes corresponding to structure 2
in which (I . '1s -COOX,a wherein X10 is tert-butyl or X is -COX o

wherein X10 is phenyl, (ii) X3 is substituted or unsubstituted cycl oal kyl,
al kenyl , phenyl or heterocyclo, nore pref g@bl y substituted or
unsubstituted isobutenyl XgMenydh, furyl, 1457030 6 0 8 J U 200 r

PCT/ USOL /03554 thienyl, orz pyriidyl, ¢e, preferably unsubstituted
| sobutenyl, furyl, thi engg” oz p Oyl , /] 7a i's unsubstituted
nmet hyl , ethyl or propyl, nor Ar ef er ab r et hyl . Anmong t he
preferred enbodi nents, therefore, are

5S nChy

esponding 5 to structure
1 or 2 wherein R7 is R7a0COO- wherein 1
SPeod s

{?. In this enbodi nent,
X3 is preferably cycloal kyl, isobutenyl, bstituted phenyl such

as p-nitrophenyl, or heterocyclo, nore preferably heterocycl o, i1l nore
pr e{ erably furyl, thienyl or pyridyl; and X is preferably benz#&yl,

al koxycaghemyh. or heterocyclocarbonyl, nore preferably benzoyl,

t - but oxycarbonyl or t 10 anyl oxycarbonyl. In one alternative of this
embod® nent , x§7 1SCorap yclo; XS is benzoyl, alkoxycarbonyl, or

het er ocycl ocarboeHydraxy,e preferably benzoyl, t- butoxycarbonyl or

RO 5 keto and 18 SR o IR ADERIEREY aloh BRI SRYARTYH helBrobfeienreny
X3 i's hewkemiyallyl chprisebahieadt twaldaskoe &®®EY| , or heterocycl ocar bonyl ,
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t - but HxyeaElisstititedRRetrs/l, dtbylzant stk moee prefermbly unsubstilutes MLy, | n
anot her gtlhtyﬁr Wﬁiie\/ﬁ,ﬁg srem::?ed from among these, in one embodiment X, is selected

from substituted or unsubstituted alkyl, alkenyl, phenyl or heterocyclo, more

preferably substituted or unsubstituted alkenyl, phenyl or heterocyclo, still more

preferably substituted or unsubstituted phenyl or heteroc¢yclo, and still more

20 preferably heterocyclo such as furyl, thienyl or pyridyl. While R,, and X, are

setected from among these, in one embodiment X; is selected from -COXyy

wherein X,, is phenyl, alkyl or heterocyclo, more preferably phenyl. Alternatively,

while R,, and X, are selected from among these, in one embodiment X; is

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

25 phenyl, or X, is -COOX,, wherein X,; is alkyl, preferably t-butyl. Among the more

preferred embodiments, therefore, are taxanes corresponding to structure 2 in

which (i) X is -COOX,, wherein X,, is tert-butyl or X, is -COX,, wherein X, is

phenyl, (i) X, is substituted or unsubstituted cycloalkyl, alkenyl, phenyl or

heterocyclo, more preferably substituted or unsubstituted isobutenyl, phenyl, furyl,




embodi nent, X3 is heterocyclo; X. is benzoyi, al koxycarbonyl, or 2508 JUL 200!
het er ocY@193629%ony| , nore preferably benzoyl, t-but oxycar%%wy 014435%4.

anyl oxycarbonyl, still nore preferably t-butoxycarbonyl; R2 is benzoyl, R
is hydroxy and R74 is hydrido. In another alternative of this enbodinent,
X3 is heterocyclo; X5 is benzoyl, al kOﬁycar bonyl, or heterocycl ocarbonyl,
nore preferably benzoyl, t-butoxycarbonyl or t-anyloxycarbonyl, still nore
preferably t 30 butoxycarbonyl; R2 is benzoyl, R is acyloxy and R14 is
hydroxy. In another alternative of this enbodinment, X3 is heterocyclo; X

I s benzoyl. | koxycar bopyl , or et erocycl ocar bonyl , nore preferabl
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R and %?ﬁﬂabre%ﬁﬁl'have t he beta stereochem cal configuration, R7 and R10 -
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embodiment, X, is heterocyclo; X; is benzoyl, alkoxycarbonyl, or

25 heterocyciocarbonyl, more preferably benzoyl, t-butoxycarbonyl or t-
amyltoxycarbonyl, still more preferably t-butoxycarbonyi; R, is benzoyl, R, is
hydroxy and Ry, is hydrido. In another alternative of this embodiment, X, is
heterocyclo; X is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more
preferably benzoyl, t-butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-

30 butoxycarbonyl; R, is benzoyl, R, is acyloxy and R,, is hydroxy. In another
alternative of this embodiment, X, is heterocyclo; X, is benzoyi, alkoxycarbonyl, or
heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbonyl or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, R;is
acyloxy and R,, is hydrido. in each of the aiternatives of this embodiment when

35 the taxane has structure 1, R, and R,, may each have the beta stereochemical

configuration, R; and R,, may each have the alpha stereochemical configuration,
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25 heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbony! or t-
amyloxycarbonyl, stilf more preferably t-butoxycarbonyl; R, is benzoyl, Ry is
hydroxy and R,, is hydrido. in ancther alternative of this embodiment, X, is
heterocyclo; X is benzoyl, alkoxycarbonyl, or heterocyclocarbonyi, more
preferably benzoyl!, t-butoxycarbonyl or t-amyloxycarbonyi, still more preferably t-

30 butoxycarbonyl; R, is benzoyl, R, is acyloxy and R,, is hydroxy. in another
alternative of this embodiment, X; is heterocyclo; X, is benzoyl, alkoxycarbonyl, or
heterocyclocarbony!, more preferably benzoyl, t-butoxycarbonyl or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, R, is
acyloxy and R,, is hydrido. In each of the alternatives of this embodiment when

35 the taxane has structure 1, R, and R,, may each have the beta stereochemical
configuration, R, and R,, may each have the alpha stereochemical configuration,
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eterocyclocarbonyl, more preferably benzoyl, t-butoxycarbony! or t-
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20 and R, is hydroxy. In another altemative of this embodiment, X, is heterocyclo:

Xs is benzoyl, alkoxycarbonyl, or heterocyclocarbanyl, more preferably benzoyi, t-
butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is
benzoyl, Ry is hydroxy and R,, is hydroxy. In another alternative of this
embodiment, X, is heterocyclo; X, is benzoyl, alkoxycarbonyl, or

25 heterocyclocarbonyl, more preferably benzoyi, t-butoxycarbony! or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, Ry is
hydroxy and R,, is hydrido. In ancther alternative of this embediment, X,is
heterocyclo; X; is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more
preferably benzoyl, t-butoxycarbonyl or t-amyloxycarbonyl, still more preferably {-

30 butoxycarbonyl; R, is benzoyi, R, is acyloxy and R,, is hydroxy. In another
alternative of this embodiment, X; is heterocyclo; X, is benzoyl, alkoxycarbonyi, or
heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbonyl or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, Rgis
acyloxy and R,, is hydrido. in each of the alternatives of this embodiment when

35 the taxane has structure 1, R, and R,, may each have the beta stereochemical
configuration, R; and R, may each have the alpha stereochemical configuration,
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N-nethyl -N-triethylsilyltrifluoroacetam de, and

N, O bis(t-butyldinmethylsilyl)trifluoroacetam de. The silylating agents may
be 5 used either alone or in conbinati® with a catal ytic anount of a base
such as an alkali netal base. Al kali netal am des, such as lithium am de
catalysts, in general, and |ithium hexanethyidisilazide, in particular,
are preferred. The solvent for the selective silylation reaction is
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t he remai ni ng , and gff 20 hydroxyl groups. These acyl ation

react i on¥ryat ‘Pl"ﬁ‘l‘l‘él(s be carried out in the presence or absence of an
am pe base. Derl vatives of 10-deacetyl baccatin Il having alternative
substituents at C(2), C(9) and C(14) and processes for their preparation
are known in the art. Taxang( deri vatoves havi ng acyl oxy substituents ot her
t han benzoyl oxy at C(2) 25 ma)ﬁ pepared, for exanple, as described in
Holton et al., U S. Patent No. , 728,725 or Kingston et al., U S. Patent
No. 6,002,023. Taxanes having a X%~ hydroxy substituents at C(9) in
pI ace of keto may be prepare 3 for exgr%e as described in Holton et al.,
fatent No. 6,011,056 or Gunawardana et al., U §3) Patent No.

5, 35% 806. Taxanes having a beta hydroxy substituent at C(14) may 30 be
prepared fromnaturally occurring 14-hydroxy-10-deacetyl baccatin I11.
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pr epar ed@nddh % ﬁa\é\ﬁh%ﬁ"gw?aiﬁg%%ug%gﬁt No. 5,430,160 and t he
resulting enationeric mxtures of (3-lactans may be resolved by a
stereosel ective hydrolysis using a 35 |ipase or enzyne as described, for
exanple, in Patel, U S. Patent No. |§ 869 929 Patel U. S. Patent No.

5,567,614 or a liver honbgenate §s db% ri bﬂg for exanple, 0 8 JUL 2004 WO
01/57030 11

4)

15 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 ill {or a derivative
thereof) by selective protecticn of the C-10 hyd roxyl group and then acylation of
the C-7 hydroxyl group followed by treatment with a metallic amide. In one

20 embodiment of the present invention, the C(10) hydroxyl group of 10-
deacstylbaccatin Hll is selectively protected with a silyl group using, for example, a
silylamide or bissityamide as a silylating agent. Preferred silylating agents include
tri(hydrocarbyl)silyl-trifluoromethylacetamides and bis tri(hydrocarbyl)-
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enbodi magsorksrosshi ch the D-lactamis fury[ substituted at picraydoiAlsss
position, the P-lactam can be prepared as illustrated in the follow ng
reaction scheme: Step A CHO + 5 Step B H3CO tol uene NEt3 tol uene Resol ution
() 9 CCH3 6 Step EKOH 'OH -OWw + Aco-'-Y OCH3 0 B (+) 9 0 (.)12 Step D
CAN, CH3CN wherein Ac is acetyl, NEt3 1@ triethylamne, CAN is ceric
anmoniumnitrate, and p- 5 TsOH is p-toluenesul fonic acid. The beef liv
resolution may be carried out, for exanple, by conbining the enationer
R-lactam m xture with a beef |iver suspension (prepared, for exanple, by
addi ng 2siytiritioronuetbylascetamidesdwithathe hysirecarby! madetythsing sabstitudedpr 8
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S SRerk, NG RRind 7 SKambthyidisilazide, in particutar, are preferred. The
solvent for the selective silylation reaction is preferably an ethereal solvent such
as tetrahydrofuran. Alternatively, however, other solvents such as ether or
dimethoxyethane may be used. The temperature at which the C(10) selective
silylation is carried out is not narrowly critical. In general, however, it is carried '
out at O °C or greater.

Selective acylation of the C(7) hydroxy! group of a C(10) protected taxane
to form a C(7) carbonate can be achieved using any of a variety of common
acylating agents such as a haloformates. In general, acylation of the C(7)
hydroxy group of a 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
ancther 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)
hydroxyf groups. These acylation reactions may optionally be carried out in the
presence or absence of an amine base.

Derivatives of 10-deacetylbaccatin llf 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.
5,728,725 or Kingston et al., U.S. Patent No. 6,002,023. Taxanes having acyloxy
or hydroxy substituents at C(9) in place of keto may be prepared, for example as
described in Holton et al., U.S. Patent No. 6,011,056 or Gunawardana et al., U.S.
Patent No. 5,352,806. Taxanes having a beta hydroxy substituent at C(14) may
be prepared from naturally occurring 14-hydroxy-10-deacetylbaccatin lI1.

Processes for the preparation and resclution of the B-lactam starting
material are generally well known. For example, the B-lactam may be prepared
as described in Holton, U.S. Patent No. 5,430,160 and the resuiting 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 liver homogenate as described, for example,
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pharmaceutically inert, confers a suitable consistency or form to the
conposi‘{,bglilmﬁgd does not dimnish the therapeutic effi capgrabomgisss
antitunor Conpounds. The carrier is "pharmaceutically or pharnmacol ogically
acceptable” if it does not produce an adverse, allergic or other untoward
reaction when 5 admnistered to a manmal or human, as appropriate. The

phar maceuti cal conpositions containindtthe antitunor conpounds of the
present invention nmay be fornulated in any conventional manner. Proper
formul ation i s dependent upon the route of adm nistration chosen. The
conpositions of the invention can be fornmulated for any route of

adm ni siy RCTOPatemt 2Applicatoradlct 06/4120det Inta peaferned embptimest injwhichste rout e.
Sui tabl e routes of . admi.ni.stratd j t [We  qdral ,
par ent egﬂﬁc@@ 5 f&ryi rﬁ"&’g\)gﬁgé g,ﬂﬁé) Qt('% ggé#fe&?rlq 'a g gsﬁ%cg%ﬁgé\ae% Bg] drfgggltégjl E,lé)

subcut ajugetrated int therfolowing reaiction sohéimeal , i ntracapsul ar, intraspinal,
intraperitoneal, or intrasternal), topical (nasal, transdernal,
intraocular), intravesical, intrathecal, enteral, pul nonary, 15
intralynphatic, intracavjtal, vgghRal, transurethral, intradernal, aural,

i ntramanmary, buccal, or topic, intratracheal, intralesional,

per cut aneo endoscoptéal , trtanmcos@\s%bﬂ iMgsal and i+nt s c

admi ni stra@m&c@am i catty—accept apte aé L, use in th
conposition® of the préfent invention are well Known to’those of ordinary
skill in the art and areOCi2) sel ected based upon a nunber of factors: the
particul ar antitunor com%ound used, and its goncentration, stabiljgty and

i nt gnded bi Gavai | abi | i ty;” the disease, disorder or condition being treated
with the conposition; the subject, its age, size and general condition;
and the route of admnistration. Suitable carriers are readily determ ned

by one of orditepBy skiGP _in the art (se#epforH e, J. G Nat®P 25 in:
Remi n ton's Pharnmaceutic ci ence (A. CGennaro, e Mack Publishing Co.,
Easton, Pa., (1985), pp. 2-1537, the contents I choar e chRCc@H,eRr at ed
herein by réeketence). The cﬂﬁii ti onSesidepr ef er abl ﬁ;‘/[ér mul ated as~
tablets, dispersible powders—pills, capsil.gs: 9el capss. caplets, gels,

| i posones, gri¥ful es, sol ’ns, O&D suspensions, 'Si on@AC syr ups,
elixirs, troches, drageeskx/®zenges, or any other ge formwhich can be

adni ni stered orally. Techni quegand conpositions for fmRing oral dosage
forms useful in the present invention are described in the follow ng
references: 7 Mddern Pharnmaceutics, Chapters 9 and 10 (Banker & Rhodes,
Editors, 1979),; Liebersiggeet al., Pharnaceuti gk FDosage Forns: Tablets 35
(1981); and Ansel, Introduction to Pharmaceutical Dosage Ford;rs 2nd Edition

(1976) . 083#\%%04 KOH Hh‘l__j,o p-TsOH H:t/r
T oA =" "OH /U\ @ bj(onne
Co CO oMe N0
(

() 10 (+) 11 12

wherein Ac is acetyl, NEt, is triethylamine, CAN is ceric ammonium nitrate, and p-
5 TsOH is p-toluenesuifonic acid. The beef liver resolution may be carried out, for
example, by combining the enatiomeric B-tactam mixture with a beef liver
suspension {prepared, for example, by adding 20 g of frozen beef liver to a
blender and then adding a pH 8 buffer to make a total volume of 1L).
Compounds of formuta 1 of the instant invention are useful for inhibiting
10 tumor growth in mammals including humans and are preferably administered in
the form of a pharmaceutical composition comprising an effective antitumor
amount of a compound of the instant invention in combination with at least one
pharmaceutically or pharmacologicaily acceptable carrier. The carrier, also
known in the art as an excipient, vehicle, auxiliary, adjuvant, or diluent, is any
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solid dosage forns include sugars, starches, and other conventi onal
substances including |actose, talc, sucrose, 5 gelatin,

car boxynet hyl cel | ul ose, agar, mannitol ,f2sorbitol, cal cium phosphate,
cal cium carbonate, sodium carbonate, kaolin, alginic acid, acacia, corn
starch, potato starch, sodium saccharin, magnesi um carbonate, tragacanth,
m crocrystal line cellul ose, colloidal silicon dioxide, croscarnellose
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used, and its concentration, stability and intended bioavailability; the disease,

disorder or condition being treated with the composition; the subject, its age, size

and generai condition; and the route of administration. Suitable carriers are

readily determined by one of ordinary skill in the art (see, for example, J. G. Nairn,

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

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

30 suspensions, emulsions, syrups, elixirs, troches, dragees, iozenges, or any other
dosage form which can be administered orally. Techniques and compositions for
making oral dosage forms useful in the present invention are described in the
following references: 7 Modern Pharmaceutics, Chapters 9 and 10 (Banker &

Rhodes, Editors, 1979); Lieberman et al., Pharmaceutical Dosage Forms: Tablets

35 (1981); and Ansel, Introduction to Pharmaceutical Dosage Forms 2nd Edition

(1976).
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solvents such as oils, alcohols, amides, esters, ethers, ketones, hydrocarbons
25 and mixtures thereof, as well as water, saline solutions, dextrose sqluttons (e.g..
DWS5), electrolyte solutions, or any other aqueous, pharmaceutically acceptable

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

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

35 polyethylene glycol), sorbitan, sucrose and cholesterol); amides (e.g.,
dimethylacetamide (DMA), benzyl benzoate DMA, dimethylformamide, N-(B-
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phosphat i giemosaschatiiate:.gl, peatoses slmh ad ribbses oibulose; arabinatse, kyloseat or i es,

Chi cago, I | c|>§en g'na)XyluLlogé) He} s%%ls%c‘h as glucose, fructose, galactose, mannose and
sorbose, trioses, tetroses, heptoses, and octoses), disaccharide (e.g., sucrose,
maitose, lactose and frehalose) or oligosaccharide or mixture thereof with a C,-

25 C,, fatty acid(s)(e.qg., saturated fatty acids such as caprylic acid, capric acid, lauric
acid, myristic acid, palmitic acid and stearic acid, and unsaturated fatty acids such
as palmitoleic acid, oleic acid, elaidic acid, erucic acid and linoleic acid)), or
steroidal esters); alkyl, aryl, or cyclic ethers having 2-30 carbon atoms (e.g.,
diethyl ether, tetrahydrofuran, dimethyl isosorbide, diethylene giycol monoethyl

30 ether); glycofurol (tetrahydrofurfuryl alcohol polyethylene glycol ether); ketones
having 3-30 carbon atoms (e.g., acetone, methyl ethyl ketone, methyl isobutyl
ketone); aliphatic, cycloaliphatic or aromatic hydrocarbons having 4-30 carbon
atoms (e.g., benzene, cyclohexane, dichloromethane, dioxolanes, hexane, n-
decane, n-dodecane, n-hexane, sulfolane, tetramethylenesulfon,

35 tetramethylenesulfoxide, toluene, dimethylsulfoxide (DMSO), or
tetramethylenesulfoxide); oils of mineral, vegetable, animal, essential or synthetic
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25 PA, 1995), The United States Pharmacopeia 24, The National Formulary 18,

(National Publishing, Philadelphia, PA, 2000), A.J. Spiegel et al’, and Use of
Nonaqueous Solvents in Parenteral Products, JOURNAL OF PHARMACEUTICAL

SCIENCES, Vol. 52, No. 10, pp. 817-927 (1963).
Preferred solvents include those known to stabilize the antitumor
30 compounds, such as oils rich in trigtycerides, for example, safflower oil, soybean
oil or mixtures thereof, and alkyleneoxy modified fatty acid esters such as
polyoxyl 40 hydrogenated castor oil and polyoxyethylated castor oils (e.g.,
Cremophor® EL solution or Cremophor® RH 40 solution). Commercially
available triglycerides include Intralipid® emulsified soybean oil (Kabi-Pharmacia
35 Inc., Stockholm, Sweden), Nutralipid ® emulsion {(McGaw, Irvine, California),
Liposyn® Il 20% emulsion (a 20% fat emulsion solution containing 100 mg
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sulfite, dextrose, phenols, and thiogdBenols). In a preferred enbodi nent, a
pharmaceutical conposition of the invention conprises at |east one
nonaqueous, pharmaceutically acceptable solvent and an antitunmor conpound
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wetting or emuIsufymg agents (e.g., lecithin, polysorbate-80, Tween® 80, pluronic
60, polyoxyethylene stearate ), preservatives (e.g., ethyl-p- -hydroxybenzoate),
25 microbial preservatives (e.g., benzyl alcohol, phenol, m-cresol, chlorobutanol,
- sorbic acid, thimerosal and paraben), agents for adjusting pH or buffering agents
(e.g., acids, bases, sodium acetate, sorbitan monolaurate), agents for adjusting
osmolarity (e.g., glycerin), thickeners (e.g., aluminum monostearate, stearic acid,
cetyl alcohol, steary! alcohol, guar gum, methyl cellulose, hydroxypropylcelluiose,
30 tristearin, cetyl wax esters, polyethylene giycol), colorants, dyes, flow aids,
non-voiatile silicones (e.g., cyclomethicone), clays (e.g., bentonites), adhesives,
bulking agents, flavorings, sweeteners, adsorbents, fillers (e.g., sugars such as
lactose, sucrose, mannitol, or sorbitol, celluiose, or calcium phosphate), diluents
(e.g., water, saline, electrolyte solutions), binders (e.g., starches such as maize
35 starch, wheat starch, rice starch, or potato starch, gelatin, gum tragacanth, methyl
cellulose, hydroxypropyl methylcellulose, sodium carboxymethyl cellulose,



another route, is any amount which would result in a desired therapgﬁti%mm
response when adm nistered by that route. Preferably, the conpositions for
oral  adfisapdpdtion are prepared in such a way that a sipgirRisdpesssin one
or nore ora( preparations contains at |least 20 ng of the antitunor
conpound per nR2 of patient 10 body surface area, or at |east 50, 100, 150,
200, 300, 400, or 500 ng of the antitunor conpound per n2 of patient body
surface area, wherein the average { bdédy surface area for a human is 1.8
n2. Preferably, a single dose of a conposition for oral adm nistration
contains fromabout 20 to about 600 ng of the antitunor conpound per n2 of
pati ent body surface area, nore preferably from 15 about 25 to about 400
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adni ni st havean 50 palapdi.edtheydrug concentratlon producing 50% inhibition of
colony formation) of at least 4, 5, 6, 7, 8, 9, or 10 times less that of paclitaxel
when measured according to the protocol set forth in the working exampies.
Dosage form administration by these routes may be continuous or
25 intermittent, depending, for example, upon the patient's physiological condition,
whether the purpose of the administration\is therapeutic or prophylactic, and other
factors known to and assessable by a skilled practitioner.
Dosage and regimens for the administration of the pharmaceutical
compositions of the invention can be readily determined by those with ordinary
30 skill in treating cancer. It is understood that the dosage of the antitumor
compounds will be dependent upon the age, sex, health,.and weight of the
recipient, kind of concurrent treatment, if any, frequency of treatment, and the
nature of the effect desired. For any mode of administration, the actual amount of
antitumor compound delivered, as weli as the dosing schedule necessary o
35 achieve the advantageous effects described herein, will also depend, in part, on
such factors as the bioavailability of the antitumor compound, the disorder being




di ssolving an antitunor conpound in any phar maceutical 'y acceptabl e Jspljyern;
capabl ewofoiresgol vi ng the conpound (e.g., ethanol or nethyCEASHPIGEI de) to
form1l a solution. An appropriate vol ume of a carrier which is a sol ution,
such as Crenophor(r) EL solution, is added to the solution while stirring
to forma pharmaceutically acceptable solution for oral admnistration to
a patient. If desired, such sol uti ons18an be fornulated to contain a

m ni mal amount of, or to be free of, ethanol, which is known in the art to
cause adverse physiol ogi cal 15 effects when administered at certain

concentrations in oral fornulations. In another enbodi nent, powders or
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mg of the antitumor compound per m 2 of patient body surface area, more
preferably from about 40 to about 400 mg/m?* and even more preferably, from
about 60 to about 350 mg/m?. However, the dosage may vary depending on the

25 dosing schedule which can be adjusted as necessary to achieve the desired
therapeutic effect. It should be noted that the ranges of effective doses provided
herein are not intended to limit the invention and represent preferred dose
ranges. The most preferred dosage will be tailored to the individual subject, as is
understood and determinable by one of ordinary skill in the art without undue

30 experimentation.

The concentration of the antitumor compound in a liquid pharmaceutical
composition is preferably between about 0.01 mg and about 10 mg per mi of the
composition, more preferably between about 0.1 mg and about 7 mg per mi, even
more preferably between about 0.5 mg and about 5 mg per ml, and most

35 preferably between about 1.5 mg and about 4 mg per mt. Relatively low
concentrations are generally preferred because the antitumor compound is most
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adverse physiological effects when adm nistered at certain concentrations
i n par ewb@iarosof ormul ations. |If desired, the emul sions or PEBUIPI/BIFE

descri bed above for oral or parenteral admnistration can be packaged in

| V bags, vials or other conventional containers 15 in concentrated form
and diluted with any pharmaceutically ﬁgcept able liquid, such as saline, to
form an acceptabl e taxane concentrati on®prior to use as is known in the
art. Definitions The terns "hydrocarbon” and "hydrocarbyl"™ as used herein
descri be 20 organi c conpounds or radicals consisting exclusively of the
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pr ef e5abley BBRARMEIhEN 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
conventional tabletting agents and processed to form a tablet for oral
25  administration to a patient. The powder can alsc be added to any liquid carriejr as
described above to form a solution, emulsion, suspension or the like for oral -
administration.
Emulsions for parenteral administration can be prepared by dissolving an
antitumor compound in any pharmaceutically acceptable solvent capable of
30 dissolving the compound (e.g., ethanol or methylene chioride) to form a solution.
An appropriate voiume of a carrier which is an emuision, such as Liposyn® Il or
Liposyn® Il emulsion, is added to the solution while stirring to form a
pharmaceutically acceptable emulsion for parenteral administration to a patient. If
desired, such emulsions can be formulated to contain a minimal amount of, or to
35 be free of, ethanot or Cremophor® solution, which are known in the art to cause



or bicyclic groups containing from6 to 12 carbons in the ring portiUthULZ[]ﬂ&

such as“%g %@%y bi phenyl, naphthyl, substituted phenyl cﬁy@ﬁﬁ

bi phenyl P stituted naphthyl. Phenyl and substituted phe are the
nore preferred aryl. The terns "hal ogen"” or "hal 0" as used hereln al one or
as part of another group refer to chlorine, bromne, fluorine, and iodine.
The terns "heterocycl 0" or "heterocycliZj as used herein alone or as part
of 20 another group denote optionally substituted, fully saturated or
unsaturated, nonocyclic or bicyclic, aromatic or nonaromatic groups having
at | east one heteroatorn in at |east one ring, and preferably 5 or 6 atons
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an OrgaRhBWhQﬁéYAr{.C acid, e.g., RC(O-, wherein Ris R, RO, R RZIN,
or RS-, R is ydrocarbyl, heterosubstituted hydrocarbyl, or heterocyclo,

and Rz is hydrogen, 10 hydrocarbyl or substituted hydrocarbyl. The term
"acyl oxy Definitiotsed herein alone or as part of another group, denot es an
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These moieties also include alkyl, alkenyl, alkynyl, and aryl moieties substituted
with other aliphatic or cyclic hydrocarbon groups, such as alkaryl, alkenaryl and
alkynaryl. Unless otherwise indicated, these moieties preferably comprise 1 to 20
25 carbon atoms.

The “substituted hydrocarby!l” moieties described herein are hydrocarbyl
moieties which are substituted with at least one atom other than carbon, including
moieties in which a carbon chain atom is substituted with a hetero atom such as
nitrogen, oxygen, silicon, phosphorous, boron, sulfur, or a halogen atom. These

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

Uniess otherwise indicated, the alkyl groups described herein are
preferably fower alkyi containing from one to eight carbon atoms in the principal



hydrocarbon noi eties. Unless otherw se indicated, the carbanoyl oxy hbijet 2086
described herein are derivatives of carbam c acid in which one or both of
the am ne hydrogens is optionally replaced by a hydrocarbyl, substituted
hydr ocameyb1/ave3thet er ocycl o 20 noiety. The terms "hydroxyl PRAH®LIRG group”
and "hydroxy protecting group” as used herein denote a group capable of
protecting a free hydroxyl group ("protected hydroxyl") which, subsequent
to the reaction for which protection is 1enployed, may be renoved wi t hout

di sturbing the remai nder of the nnlecul%. A 25 variety of protecting groups
for the hydroxyl group and the synthesis thereof may be found in
"Protective G oups in Organic Synthesis" by T. W Geene, John WIley and
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group refer to chlorine, bromine, fluorine, and iodine.

The terms “heterocyclo” or "heterocyclic” as used herein alone or as part of

20 another group denote optionally substituted, fully saturated or unsaturated,
monocyclic or bicyclic, aromatic or nonaromatic groups having at least one
heteroatom in at least one ring, and preferably 5 or 6 atoms in each ring. The
heterocyclo group preferably has 1 or 2 oxygen atoms, 1 or 2 sulfur atoms, and/or
1 to 4 nitrogen atoms in the ring, and may be bonded to the remainder of the

25- molecule through a carbon or heteroatom. Exemplary heterocyclo include
heteroaromatics such as furyl, thienyl, pyridyl, oxazolyl, pyrrolyl, indolyl, quinolinyl,
or isoquinolinyl and the like. Exemplary substituents include one or more of the
following groups: hydrocarbyl, substituted hydrocarbyl, keto, hydroxy, protected
hydroxy, acyl, acyloxy, alkoxy, alkenoxy, aikynoxy, aryloxy, halogen, amido,

30 amino, nitro, cyano, thiol, ketals, acetals, esters and ethers.

The term "heteroaromatic™ as used herein aione 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,

35 and/or 1 to 4 nitrogen atoms in the ring, and may be bonded to the remainder of
the molecule through a carbon or heteroatom. Exemplary heteroaromatics
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added. The solution was diluted with 300 nL of ethyl acetate and washed

two tinmeg (?tem@baﬁsmpgf ?ﬁ&ﬂeéi%lﬁqgg @1 sﬁa'wmqmmwpr&t@oﬁﬁnémiwt'0”

The corrbl ne re ex acet ate

and t he %Mﬂ‘%b&eo@@ml@a%ﬁ%‘tmté 'Qﬁ%@d’r\ﬁ Q‘H“BFEF Etthedﬁq '@H}/QE/EFOURSOdl um

sul fate, eqlitsftedd 6cd um@@bm 81 rofertéd eydesiydaeyhas 0 8
JUL 2004 6%%01%030 PCT/ US 035@? 24 ad ﬁ‘% jf%g) f hgxane ﬁnd ta{]rf? solid
e

(1.23 g, aayjexygaligyy. (%*‘P%Q?‘tyeéw oKy aY1%Yo Iocﬁé‘cf’%ﬁ% PR YHOofY
sol i d5byttibls Retals, Iw:stalsbesﬂelrslgndtdtlyérsacet ate (20 nL, 17 nlg) and cooling

[0 095 60,4 dDedeim Bk s déed nertr e Br 45 ddt S uidtnePbfoun Sctes

(21_1 dthelmoiety. fsrmedmya)emcmﬁof(m kydroxyUgnoap#rapizhe grpyp 7CQ®Ir( ofian, t,

(2 "saoRpniCEllpoxye ackt Ib. BRGE)-lerti REER, FPORRIAIL, RIS is), of
8. 9Hz, hydmp,armylsbe(exqsqbst@tedfmearby‘sPz heﬁﬂ@&ycmagg 1'S+myd@@&|end7o4 =

] p tég.h?b‘,?o arbUi), 4. 15 (11-1, d, J20a = 8.5Hz, H20(3),
4 ogq?llﬁgdm&g”ggb Sé“% i ; %&7 H 10 ddd. J7 = 6.6Hz, J5 = 9. OHz,

J6a = 14.5Hz, TREARIM agyloxy S sisusg 'ﬁ? HA@‘O“%%%S baftRf anothelerqupy o
18Me), 1g8AofekHn écyU%ou ébédﬂscriﬂé&ﬁbovb Béndddthrodghl anldxygerilitkdge J5 =

(L1 o) 09072 g arpORenpereit R 5 s aBfindd Y agdeqistbltne JermPily 1 020
82'; t,S JCH'ZF( IEfBéssoﬂ‘te’ﬂvlzse ISHIB:(aTEES)the akdsycaardnydiopy CokEtieEEdpscribets 7. 3Hz,
O Be RO TR P THR kel S subsiuisd hidcarbon B supstityy 240

sol ut i onhypdrocgrBon nidigti@s.,mol ) of 10 triethylsilyi-10-deacetyl baccatin II]
and 10.35 g (fh8ss BRIV inBNARed theQRirBAmelidkyGhbRtiegRId R ABedtheleif under

a nitrogen
are derivatives of carbamic acid in which one or both of the amine hydrogens is

optionally replaced by a hydrocarbyl, substituted hydrocarbyl or heterocyclo
20 moiety.

The terms "hydroxyl protecting group” and “hydroxy protecting group” as
used herein denote a group capable of protecting a free hydroxy! group
("protected hydroxy!") which, subsequent to the reaction for which protection is
employed, may be removed without disturbing the remainder of the molecule. A

25 variety of protecting groups for the hydroxyl group and the synthesis thereof may
be found in "Protective Groups in Organic Synthesis" by T. W. Greene, John
Wiley and Sons, 1981, or Fieser & Fieser. Exemplary hydroxyl protecting groups
include methoxymethy!, 1-ethoxyethyl, benzyloxymethyl,
(.beta.-trimethylsilylethoxy)methyl, tetrahydropyranyl,

30 2,2,2-trichloroethoxycarbonyl, t-butyl(diphenyl)silyl, trialkylsilyl,
trichloromethoxycarbonyl and 2,2,2-trichloroethoxymethyl.

As used herein, “Ac” means acetyl; “Bz” means benzoyl; “Et" means ethyl;
“Me” means methyl; “Ph" means phenyl; “iPr” means isopropyl; “tBu” and "t-Bu”
means tert-butyl; “R” means lower alkyl unless otherwise defined; “py” means

35 pyridine or pyridyl; “TES" means triethylsilyl; “TMS" means trimethylsilyl, “LAH"
means lithium aluminum hydride; “10-DAB” means 10-desacetylbaccatin III";
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200 mL of ethyl acetate. The organic | ayer was washed with 500 nL of 10%
aqueous copper sulfate solution, 500 nL of saturated agueous sodi um

bi carbonate solution, 100 nL of brine,.dried over sodiumsulfate and
concentrated under 25 reduced pressure. 23rhe crude product was
recrystallized fromethyl acetate to give 8.92 g (88% of
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sol ution was eq. e 5 of ethyl acetate.
and washed tma?ﬁ?iglpwgﬁwﬁég&%g??én@g ﬁ'ﬂgwgégam c phase was dried over
sodi um sul fate and concentrated under reduced pressure to give a slightly

yeI I o¥\§<sol id. The solid was recrysta%!,(éli?q9 by dissolving it in 12 nL of a

ture of ethyl acetate and 20 xane at reflux and then cooling to
roomterrperature to give 679 ng (93% of a white crystalline solid which
was used directly in the next reaction. Boc.,

OTES

10-Triethylsilyl-10-deacetyl baccatin lll. To a solutionof 1.0g (1.84 mmai) of
10-deacetyl baccatin 11l 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 foliowed by the addition of

20 0.062 mL of a 0.89 M THF solution of lithium bis(trimethyisilyl)amide (0.055 mmol,
0.03 mol equiv). After 10 min 0.038 mL (0.92 mmol, 0.5 mol equiv) of methanol
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

25 solution. The combined aqueous layers were extracted with 100 mL of ethyl
acetate and.the combined organic layers were washed with brine, dried over
sodium sulfate, and concentrated under reduced pressure. To the residue was
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3 Desph (2-thi enyl) 7- met hoxycar bonyl taxotere. T ' f
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2' - O MOP-3' -desphenyl -3" - (2-thienyl)-10-triethylsilyl-7- nethoxycarbonyl
taxotere in 1.7 nL of pyridi ne and 5.4 nL of acetonitrile at 0 C was added
0.80 nL (2.0 mmol ) of an aqueous sol utiz@n containing 49% HF. The 5 m xture
was warmed to roomtenperature for 14 h and was then diluted with 20 nlL of
ethyl acetate and washed three times with 2 nL of saturated aqueous sodium
bi carbonate and then with 8 nL of brine. The organic phase was dried over
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p- benzoa%"ggﬁﬁgiﬁza g;" Z&S%@ (2% S%HZPAci 9§9g%fd9ggﬁ6aéd_;3
3222338%156(1 %QHzHgﬂ@) ,8)85 HEHh(dlds J1)406523 Bﬂaddhﬁé F18 abiz Hi513), 8)30 5. 0)
136. 23t H@?ﬁg @gs'ﬁg i—%z‘]se 0“%1@53% 3016|ve1 115 %%)NE?Z 438 Tolb D 835
19Mel. 864H7), 4.1 20a = 8.5Hz, H208), 4.00 (1H, d, J2 = 6.9Hz, H3), 55, S8Y8d:
10 ddd, J7 = 6.6Hz, J5 = 9.9Hz, J6B = 14.6Hz, H6«), 2.28-2.25 (5H, m, 4Ac,
Hida, H14B ), 2.02 (3H, s, 18Me), 1.97 (1H, d, J7 = 4.5Hz, H7OH), 1.78 (1H,
ddd, J7 = 11.0Hz, J5 = 2.2Hz, J6a = 14.5Hz, H6B), 1.68 (3H, s, 19Me), 1.56 (1H,
s, OH1), 1.32 (1H, d, J13 = 8.8Hz, OH13), 1.18 (3H, s, 17Me), 1.06 (3H, s,
16Me), 0.98 (9H, t, JCH,(TES) = 7.3Hz, CH,(TES)), 0.65 (6H, dq, JCH,(TES) =
15 7.3Hz, CHLTES)).

TESQ

10-Triethylsilyl-10-deacetyl-7-methoxycarbony! baccatin Itl. To a solution of
- 9.3 g (14.1 mmol) of 10-triethylsilyl-10-deacetyl baccatin Il and 10.35 g (84.6

mmot) of DMAP in 500 mL of dichloromethane at 0 °C under a nitrogen
atmosphere was added 2.15 mL (22.7 mmol, 1.5 mol equiv) of methyl

20 chloroformate. The mixture was stirred at 0 °C for 4 h, diluted with 300 mL of
saturated aqueous ammonium chloride solution and extracted twice with 200 mL
of ethyl acetate. The organic layer was washed with 500 mL of 10% aqueous
copper sulfate solution, 500 mi of saturated aqueous sodium bicarbonate
solution, 100 mL of brine, dried over sodium sulfate and concentrated under

25 reduced pressure. The crude product was recrystallized from ethyl acetate fo
give 8.92 g (88%) of 10-triethylsilyl-10-deacetyl-7-methoxycarbony! baccatin Il.
m.p. 260-262 °C; [a],” -54.3 (c 0.89, CHCI;); 'H NMR (CDCl,, 500MHz) & (ppm):
8.10 (2H, d, Jm = 8.5Hz, Bzo), 7.60 (1H, t, Jm = 8.5Hz, Bzp), 7.47 (2H, %, Jo =
8.5Hz, Bzm), 5.64 (1H, d, J3 = 7.0 Hz, H2), 5.31 (1H, dd, J6ax = 7.0Hz, J6B = 10.0
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Exanpl e 2 The procedures described in Exanple 1 were repeated, but other
suitably protected a-lactans were substituted for the 3-1actam of Exanple

1 to prepare the series of conpounds %vi ng structural formula (13) and

t he conbi nations of 5 substituents ideftlified in the follow ng table. X5N H
0 X304 OH 10 15 20 25 HO (13) CompoundX. X3 R7 4144i Pr OCO- 2-t hi enyl MeOCOO-
4151i Pr OCO- 2-t hi enyl Et OC00- 4164 i bueCO 2-thienyl EtOCOO

42341 BUCHB 3001 SRPITIEL GoHi0) 598 (1blaskodbous Bra Bty Mol B TH. £ J14a =
4262t BUOEDRHEhireay = MOGTEOH 18304131 (1H, d, J20B = 8.0 Hz, H20«), 4.16 (1H, d,
J200 = 8.0Hz, H20B), 4.06 (1H, d, J2 = 7.0 Hz, H3), 3.77 (3H, s, OMe) 2.65 (1H,
ddd, J7 = 7.0 Hz, J5 = 8.5 Hz, J6B = 10.0 Hz, HBa), 2.29-2.26 (5H, m,
5 4Ac, H14a, H14B ), 2.08 (3H, s, 18Me), 2.01 (1H, d, 130H), 1.92 (3H, ddd, J7 =
10.0 Hz, J5 = 2.3 Hz, J6a = 10.0 Hz, HBB), 1.80 (3H, s, 19Me), 1.18 (3H, s,
17Me), 1.05 (3H, s, 16Me), 0.97 (9H, t, JCH,(TES) = 8.0 Hz, CH,(TES)). 0.59
(6H, dg, JCH,(TES) = 8.0Hz, CH,(TES)).

2'.0-MOP-3'-desphenyl-3'-(2-thieny!)-10-triethylsilyl-7-methoxycarbony!l

10 taxotere. To a solution of 495 mg (0.690 mmol) of 10-triethylsilyl-10-deacetyl-7-
methoxycarbony! baccatin [l 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. After 0.5 h a solution of 278 mg (0.814 mmol) of the b-Lactam
in 2 mL of anhydrous THF was added. The mixture was warmed to 0 °C, and

.5 after2 h 0.5 mL of saturated agqueous sodium bicarbonate solution was added.

The mixture was diluted with 50 ml of ethyl acetate and washed two times with 5
mL of brine. The organic phase was dried over sodium sulfate and concentrated
under reduced pressure to give a slightly yellow solid. The solid was ~
recrystallized by dissolving it in 12 mL of a 1:5 mixture of ethy! acetate and

20 hexane at reflux and then cooling to room temperature to give 679 mg (83%) of a
white crystalline solid which was used directly in the next reaction.

TESO




2- FUCO- 2-thi enyl Et0000- 4355i BUuOCO 2-t hi enyl MeOCOO 4363i BuOCOZ 8 BiJsoyhy;
Et OCOO- WRIQHFREO- 2- t hi enyl MeOCOO- 4424 2- ThCO 2-t hi enyl 11035644

t BuOCO- 3-fury! MeOCOO 44552- ThCO2-t hi enyl Et 0C00- 4474t BuOCO 3 t hi eny!
McOCOO- 4484t BuOCO-i sobut enyl MeOCOO- 0 B J U L 2004 WO 01/57030 PCT/ U SO1
/03554 28 5 10 15 20 25 30 4500t BuOCO 3t hi enyl Et OCOO-

4515i BuOCO- 3-t hi enyl AcO- 4524t Bu000- i sétut enyl Et OCOO

4533t BUuCCO- 2- f uryl MeOCOO- 4555t BUuOCO- cycl opr opyl AcO

4584i BUuOCO- 3-f uryl Mc0000- 4566t BuOCO- cycl opr opyl McO00O-

22471?1} Sﬂ%ﬂ%ﬁ%'%@;ﬁﬁ)ffg\% 5 fur | Et %% To a solution of 211

4674i BU% t1DB%WW-M@%BMGWU(MEEymiemylsilyl-?-
46961 Bu met bl;c%grlb%tny axotedféz}# 1t %%yr@diﬁgréﬁd 5.4 mL of acetonitrile at 0 °C
was added 0.80 mL (2.0 mmol) of an aqueous solution containing 49% HF. The
5 mixture was warmed to room temperature for 14 h and was then diluted with 20
mL of ethyi 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 174 mg
(100%) of a white solid. The crude product was crystallized with 2 mL of solvent
10 (CHz2Clz:hexane=1:1.7) to give 168 mg (97%) of white crystals. m.p. 142.5-143
°C; [a],Z -25.1 (¢ 0.53, CHCI,); Anal. Calcd for C43H53NO16S: C, 59.23; H, 6.13.

Found: C, 58.99; H, 6.25. 'H NMR (500 MHz, CDCl,):

Proton d {ppm) Pattern J (Hz)
2 5.69 d H3(6.5}

15 o-benzoate 8.12 d m-benzoate(7.5)
m-benzoate 7.51 1 o-benzoate(7.5),p-benzoate(7.5)
p-benzoate 7.62 i m-benzoate(7.5)

3 4.01 d H2(6.5)

20 4AcC 2.39 s
5 4.93 d H6a(8.0)
6a 2.53 ddd H7(7.5), H5(9.5), HEb(15.0)
6b 2.00 ddd H7(11.0), H5(2.5), H5a(15.0)
7 5.29 dd HB6a(7.5), HEb(11.0)

25 OMe 3.76 s
10 5.39 s

10-OH 4.06 brs
13 _ 6.23 t H14a(9.0), H14b(9.0)
14a+14b 2.34 m

30 16Me 1.11 s
17Me 1.23 s
18Me 1.93 S
19Me 1.86 s
20a 4.33 d H20b(8.5)

35 20b 4.21 d H20a(8.5)

2 4.64 br
2'0OH 3.43 br
¥ 5.51 br
3" 7.10 d H4(3.5)

40 4" 7.01 dd H5"(5.0), H3"(3.5)

5" 7.28 d H4"(5.0)
NH 5.34 d H3'(9.5)
(CH3)3C 1.35 s



MeOCOO- 4766t C3H5CO- 2- t hi enyl McOC00- 5466i bueCO- 2- f ur yl BnOCOO- 08 Jut 200
6151i bueCO- 2- f uryl Et O0COO- CD00 B 6246 t ATOCO 2-furyl - n 5433 tBuOCO-
2-furyl BnOCOO- 4818t C3H5CO- 2- f uryl Et OCOO- 6566t C3H5CO- 2- t hi enyl BhOCOO-
4855t C3WBAD52030hi eny| Et OCOO- 4464 t BUuOCO- 3-furyl Et OCOO- PCT/USU1/03554

4904t C3H5CO- 3- f uryl Et OCOO- 4877t C3HSCO- 3- f uryl MeOCOO- 4979 | BUuOCO-
3-thienyl EtOCOO 4444 tBuOCO 3-thienyl MeOCOO

4999t C3H5CO- 3- t hi enyl Et OCOO- 4969t C3 3-t hi enyl McOCOO-

5225i BUuOCO-cproEt CCOO- 0 8 J U L. 700L 01157030 29 5211 5165 i BuOCO

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

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

XsNH O
X5~ X
E OH
(13)
Compound | X, X, R,
10 | 4144 iPrOCO- 2-thieny! MeOCOO-
4151 iPrOCO- 2-thienyl EtOCOO0O-
4164 ibueCO- 2-thienyl EtOCOO-
4188 PhCO- 2-thieny! EtOCOO-
4222 2-FuCoO- 2-thienyl MeOCOO-
15 4234 tBuOCO- | 2-thienyl EtOCOO-
4244 ibueCO- 2-thienyl MeOCOO-
4262 tBuOCO- | 2-thienyl MeOCOO-
4304 2-FuCoO- 2-thienyl EtOCOO-
4355 iBuQCO- | 2-thienyl MeQCOO-
20 | 4363 iBuOCO- | 2-thienyl EtOCOO-
4411 PhCO- 2-thieny! MeOCOO-
4424 2-ThCO 2-thienyl MeOCOO-
4434 tBuOCO- | 3-furyl MeOCOO-
4455 2-ThCO 2-thienyl EtOCOO-
25 14474 tBuCCO- | 3-thienyi MeOCQOO-
4484 tBuOCO- | isobutenyl MeOQCQOO-
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5 foll owi ng

processes described in Exanple |
speci f iwotasszo3es having structural fornmula 14 may be prepBEEYSOUMEFLI n
is as previously defined,
substituted or unsubstituted C

such as nethyl, et

or unsubstituted C2 to

et henyl, propenyl,

unsubstituted C2 to C al kynyl

to C. alkyl (straight,
hyl , propyl, butyl ghntyl, or hexyl;
C. al kenyl (st? i ght, branched or cyclic),
butenyl, 10 pentenyl or hexenyl;

and el sewhere herein,

(straight or

t he

R7

i ncluding wherein R7 is R a0000 and R7a is (i)
branched or cyclic),
(i1) substituted
such as
(iii) substituted or
branched) such as ethynyl,

propynyl, butynyl, pentynyl. or hexynyl:. (iv) substituted or unsubstituted
premyl | afsdy) subduei6cd. or| smmhgl 1L uied hel o (@IOTOGUCh as fury!
be—hy-e-gearbyt—or—any—of—the 3
reteroallo Tant a i BUGTG \ederst ect o {1 om (1431 oup conoi o ng pr 15
Q%Srgﬁzér4$2ﬁ acyl VIt r SOQH%? M i do ph|r&%6 & acetal —ester
and e 4§%Aet [)gquyjtmgu%ggtiww%o%c?gtm gMg0CDOes. X5N H 0 K3-
2-t hi 8nyll 4558 hi enyl tchosuoocyclmfprﬁé&yvﬁdilruﬁ?uéw 5 ros
4584 iBuOCO- 3-furyt MeOCOO-
4566 tBuOCO- cyclopropy!l MeQCOO-
4575 tBuCCO- 2-furyl MeOCOO-
4624 iBuOCO- | 3-furyl EtOCOO-
10 | 4644 iBuOCO- isobuteny! MeOQCOO-
4656 iBuOCO- | 2-furyl MeOCQO-
4674 iBuQCO- 3-thieny! MeOCOO-
4688 iBuOCO- isobuteny! EtOCOO-
4696 iBuOCO- | 2-furyl EtOCOO-
15 | 4744 tC,H,CO- | 2-furyl MeOCQOO-
4766 tC,H,CO- | 2-thienyl MeQCQOO-
5466 ibueCO- 2-furyl BnOCOO-
6151 ibueCO- 2-furyl EtOCOO-
6246 tAmOCOC- | 2-furyl BnOCOO-
20 |5433 tBuOCO- | 2-furyl BnOCOO-
4818 tC,H,CO- | 2-furyl EtOCOO-
6566 tC,H,CO- | 2-thienyl BnOCOO-
4855 tC,H,CO- | 2-thienyl EtOCOO-
4464 tBuOCO- | 3-furyl EtOCOO-
25 | 4904 tC,H,CO- | 3-furyl EtOCOO-
4877 tC,H,CO- | 3-furyl MeQCQO-
4979 iBuOCO- | 3-thienyl EtOCOO-
4444 tBuQCO- | 3-thienyl MeOCQOO-
4999 tC,H,CO- | 3-thienyi EtOCOO-
30 | 4969 tC,H,CO- | 3-thienyl MeOCOO-
5225 iBuOCO- cpro EtOCOO-
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UL 2001 38 5 10 15 20 25 30 tBuOCO 4- pyri dyl ROCOO PCT/US01/03554
t BuocOW QK %hy | Ra0COO- t BU000- i sopr opyl RaOCO0 t BuOCO- cycl opr opyl Ra0000-
t BuOCO- cycl obut yl RaOCOO- t BuOCO- cycl opent yl RaOCOO- t BuO0OO- phenyl Ra0000O-
benzoyl 2-f uryl RaOCOO benzoyl 3- furyl RaOCOO-  benzoyl 2-t hi enyl RaOCOO-
benzoyl 3-t hi enyl RaROCOO- benzoyl 2- pyri d§$RaOCOO- benzoyl 3- pyri dyl RaOCOO-
benzoyl 4- pyri dyl RaOCOO- benzoyl i sobut enyl Ra0O00O benzoyl i sopr opyl RaOCOO-
benzoyl cycl opr opyl RaOCOO- benzoyl cycl obut yl RaOCOO-
gegﬁc&/}l cy;:l op?ﬂtyl RaOC?O benzoyl phenyl RaOCOO- 2- FUCO 2-f ur yl RaOCOO-

J oty T OO Z2- TUCUA 2= LI enyl RaUUOUU- - m

2- FUCO- 25211 dy| Ra(i®eOCR+y :@Pa'gpyriydvl RaocooZ Mfedcdben e

5165 tBuOCO- cpro EtOCOO0-

Example 3
Following the processes described in Example 1 and elsewhere herein, the

5 following specific taxanes having structural formula 14 may be prepared, wherein
R, is as previously defined, including wherein R, is R,,0C00- and R, is
(i) substituted or unsubstituted C; to C, alkyl {straight, branched or cyclic), such as
methyl, ethyl, propyl, butyi, pentyl, or hexyl; (i} substituted or unsubstituted C, to
C, alkenyl (straight, branched or cyclic), such as ethenyl, propenyl, butenyl,

10 pentenyl or hexenyl; (i) substituted or unsubstituted C, to C; alkynyl (straight or
branched) such as ethynyl, propynyl, butynyl, pentynyl, or hexynyl; (iv) substituted
or unsubstituted phenyl; or {v) substituted or unsubstituted heterocyclo such as
furyl, thienyt, or pyridyl. The substituents may be hydrocarbyl or any of the
heteroatom containing substituents selected from the group consisting of

15 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.

XsNH 0O
X3 : ___ OII
OH
(14)
20 | X ) R,
tBuOCO- 2-furyl R,0COO-
tBuOCO- 3-furyl R,0COO0-
{BuOCO- 2-thienyl R,O0CO0-
tBuOCO- 3-thienyl R,0COO0-
25 | tBuOCO- 2-pyridyl R,0C0O0-
tBuOCO- 3-pyridyl R,0COOC-




2- FUCO- 4- pyrid 2- FUCO-i sobut enyl Ra0000O- 2- FUCO-i sg SJ@BJUL 2004
2- FUuCoO ¥ %‘byl Ra0000O 2- FuCO- cycl obutyl RaOCOO- 8 8 JUL%é%%Wg% 1/ 57030
31 5 10 15 20 25 30 PCT/ US01103554 2- FuCO cycl opent yl RaOCOO

2- FUCO phenyl RaOCOO- 2- ThCO- 2-f uryl RaOCOO- 2- ThCO- 3-f ur yl RaOCOO-

2- ThCO 2- t hi enyl RaOCOO- 2- ThCO- 3- t hi eny :]Tl 0000 2- ThCO 2- pyr | dyl Ra000O

2- ThCO 3- pyri dyl RaOCOO- 2- ThCO- 4- pyri dyl RaOCOO- 2- ThCO-i sobut enyi RaOCOO

2- ThCO i sopr opyl RaOCOO- 2- ThCO cycl opr opyl RaOCOO- 2- ThCO cycl obut yl RaOCOO-
s2- ThCO cycl opent yl RaOCOO- 2- ThCO phenyl RaOCOO- 2- PyCOO- 2-f uryl Ra000G

2- PyCO-S o r\ \ D.-.rv"m 2 Du("f\ 2t h nn I PGOOOO 2 P\ ’J tJa nn\ll D»-.rv‘m
2- PyCO- 24 BUO@}@-RaOCOO 2. PyCO43[9)p'3dyI dyl Raocoo- 2. PRQX@CD@yrl dyI RaOCOO-
g Eyy% Ic; EEH TEZ% Z- Py T’Uobu?gnyqpyl RaOCOO— 2 ﬁyb,b»(fésm opropy RaogOO-
tBuOCO- isopropyl R,0CO0-
tBuOCO- cyclopropyl R,0CO0-
5 | tBuOCO- cyciobutyl R,0COO0-
tBuOCO- cyclopentyl R,0COO0-
tBuOCO- phenyl R,0CO0-
benzoyl 2-furyt R,0CO0-
benzoyt 3-furyl R,0CO0- [
10 | benzoyl 2-thienyl R,0CQO0- \
benzoy! 3-thienyl R,0CQO0-
benzoyl 2-pyridyl R,0CO0-
benzoyl 3-pyridyl R,0CO0-
benzoyl 4-pyridyl R, OCOO-
15 | benzoyl isobutenyl R,OCOO-
benzoyl isopropyl R,OCOO0-
benzoyl cyclopropyt R,0COO0-
benzoyl cyclobutyl R,0COO0-
benzoyl cyclopentyl R,0CO0-
20 | benzoyl phenyl R,CCOO0-
2-FuCO- - 2-furyi R,0CO0-
2-FuCO- 3-furyt R,0COO0-
2-FuCO- 2-thienyl R,0CO0-
2-FuCO- 3-thienyl R,O0CQO0-
25 | 2-FuCO- 2-pyridy! R,0CO0-
2-FuCo- 3-pyridy! R,O0CO0O-
2-FuCO- 4-pyridyl R,0C0OO0-
2-FuCoO- isobutenyl R,0CO0-
2-FuCo- isopropyl R,OCO0-
30 |} 2-FuCo- - cyclopropyl R,0CO0-
2-FuCO- cycltobutyl R,0CO0-




08 JuL 20

2- PyCO- cycl opent yl RaOCOO- 2- PyCO- phenyl RaOCOO- 3- PyCO- 2- f uryl R20000O-
3-PyCO 3-furyl RaOCOO- 3- PyCO- 2-t hi enyl RaOCOO- WD 01157030 32 5 10 15 20 25
30 0 8 JUL 2004 PCT/ U501/ 03554 3-PyCO 3-t hi enyl RaOCOO-
3- Py CO- WORNST8881 RaOCOO-  3- PyCO- 3- pyr i dyl RaOCOO- 3- Py CO- 4- B¢V Raéboo
3- PyCO i sobut enyl Ra000O 3- PyCG sopr opyl Ra000O- 3- PyCO-cycl opr opyl Ra0000O-
3-PyCO cycl obutyl RaOCOO- 3-PyCOy p a y 3-PyCO phenyl RaOCOO
4- PyCO 2-f uryl Ra000O- 4- PyCO 3-furyl Ra 4- PyCO 2-t hi enyl Ra0000O-
4- PyCO 3-t hi enyl Raocoo- 4-PyCO 2-pyri dy 0000 4-PyCO 3-pyri dyl Ra000O
4- PyCO- 4-pyri dyl RaOCOO- 4- PyCO-i sobut enyl RaOCOO- | 4- PyCO ent
2-FuCoO- cyclopentyl R,0CQO0-
2-FuCoO- pheny! R,0CO0-
2-ThCO- 2-furyt R,0COO0-
2-ThCO- 3-furyl R,0CO0-
5 |2-ThCO- 2-thienyl R,0CO0-
2-ThCO- 3-thienyl R,0COO0-
2-ThCO- 2-pyridyl R,0CO0-
( 2-ThCO- 3-pyridyl R,OCOO0-
| 2-ThCO- 4-pyridy! R,0COO-
10 | 2-ThCO- isobutenyl R,O0COQ-
2-ThCO- isopropy! R,0C0O0-
2-ThCO- cyclopropyl R,0CO0O-
2-ThCO- cyclobutyl R,0C0O0-
$2-ThCO- cyclopentyl R,0C0O0-
15 | 2-ThCO- phenyl R,0CO0-
2-PyCO- 2-furyl R,0CO0O-
2-PyCO- 3-furyt R,OCGO-
2-PyCO- 2-thienyl R,O0COO0O-
2-PyCO- 3-thienyl R,0CQO-
20 | 2-PyCO- 2-pyridyl R,OCO0-
2-PyCO- 3-pyridyl R,O0COO0-
2-PyCO- 4-pyridyl R,0COO0-
2-PyCO- isobutenyl R,O0CO0-
2-PyCO- isopropy! R,0CO0-
25 | 2-PyCO- cyclopropy! R,O0C0O0-
2-PyCO- cyclobuty! R,O0COO0-
2-PyCO- cyciopentyl R,0CO0-
2-PyCO- phenyl R,0CO0-
3-PyCO- 2-furyl R,0CO0-~
30 | 3-PyCO- 3-furyl R,0CO0-
3-PyCO- 2-thienyl R,0CO0-




| clo c isopropy 4-PyCO cycl opropyl Ra0O00O 4- PyCO- cycl obut yl Raocoqo% | 2004
4- PyCO cycl opentyl -RaOCOO 4-PyCO phenyl RaOCOO- C4H/CO- 2-furyl Ra OJ&
CAH7CO W0 o175 OC0O0- CAH7CO- 2-t hi enyl RaOCOO- C4H7CO- 3- t hiPé‘fTW%y@i-féb
CAH7CO 2- pyri dyl Raocoo- CAH7CO 3- pyri dyl ReROCO0O CAH7CO 4- pyri dyl RaC00OG
C4AH7CO i sobut enyl ReROCOO- 0000 R0 8 J u! nol, WO 01/57030 PCT/USO /03554
33 5 10 15 20 25 30 C4H7CO i sopropyl Ra O CAH7CO- cycl opr opyl RaCc OO
CAH7CO cycl obut yl RaOCOO- C4H7CO- cycl op yl RaOCOO- CAH7CO phenyl Ra0000G

Et OCO- 2-f uryl RaOCOO- Et OCO- 3- f ur yl RaOCOO- Et OCO- 2-t hi enyl Ra0000-

Et OCO- 3-t hi enyl RaOCOO- Et OCO- 2- pyri dyl RaOCOO

3-PyCO- 3-thienyl R,0CO0-
3-PyCO- 2-pyridyt R,0CO0-
3-PyCO- 3-pyridyl R,O0CO0-
3-PyCO- 4-pyridyl R,0CQO0-
5 | 3-PyCO- iscbutenyi R,0C0O0-
3-PyCO- isopropyi R,0COO0-
3-PyCO- cyclopropy! R,O0COO0-
3-PyCO- cyclobutyf R,OCOO0-
3-PyCO- cyclopentyl R,O0COO-
16 3-PyCO- phenyl R,0CO0-
4-PyCO- 2-furyl R,O0CO0-
4-PyCO- 3-furyl R,0COO0-
4-PyCO- 2-thienyl R,0CO0O-
4-PyCO- 3-thienyl R,O0COQ0-
15 | 4-PyCO- 2-pyridy! R,0COO-
4-PyCO- 3-pyridyl R,0COO0-
4-PyCO- 4-pyridyl R,0C00-
4-PyCO- isobutenyl R,O0CO0O-
4-PyCO- isopropy! R,OCO0O-
20 | 4-PyCO- cyclopropyl R,0COO0-
4-PyCO- cyclobutyl R,O0C0O0-
4-PyCO- cyclopentyl R,0CO0-
4-PyCO- phenyl R,O0COO-
C H,CO- 2-furyl R,OCOO-
25 | CH,CO- 3-furyl R,O0COO-
C,H,CO- 2-thienyl R,0COO0-
CH,CO- 3-thienyl R,O0COO0O-
C,H,CO- 2-pyridyl R,O0COO-
C,H,CO- 3-pyridyl R,OCOO-
30 |CH,CO- 4-pyridyl R,O0COO-
CH,CO- iscbutenyl R,0CO0-




Et OCO- 3- pyri dyl RaOCOO- Et OCO- 4- pyri dyl Ra000O- Et OCO-i sobut enyl Ra000Qy § jy il
Et OCO-i sopr opyl Ra000O Et OCO- cycl opr opyl ROCOO- Et OCO- cycl obut yl Ra0O00O

Et OCO cywel @apeadoy| R30000- Et OCO- phenyl Ra0000 i bueCO 2- f ur pCRECDBDSS4

I bueCO 3-fury! RaOCOO- i bueCO 2-thienyl Ra0000O ibueCO 3-t hi enyl RaCcOO

I bueCO- 2- pyri dyl Raocoo- i bueCO 3-pyridyl RaCcOO i bueCO 4- pyri dyl Ra0O00O

I bueCO- 1 sobut enyl RaCcOO- i bueCO i soprogél Ra®000- i bueCO cycl opr opyl Ra000C

i bueCO- cycl obut yl Ra000O i bueCO cycl op€at yl Re0O00O i bueCO phenyl Ra0O00O- WO
01/57030 0 8 jut ?0R PCT/USO1 /03554 34 5 10 15 20 25 30

| BUCO- 2- f uryl Ra0000G i BuCO- 3-furyl RaoCOO i BuCO 2-t hi enyl Rao000-

i BUuCO- 3-t hi enyl RaOCOO- i BUCO- 2- pyri dyl Ra0000O i BUCO- 3- pyri dyl Ra0000O

i BuCoO 4- pé‘r‘ﬁgyb_RaoCCD | BuCoO ii§8|5’t‘6tp?[‘y| RaQ000- R,0C0O0-
C.H,CO- cyclopropyl R,OCOO-
C.H,CO- cyclobutyl R,0CQOO-
C,H,CO- cyclopenty! R,O0CO0-

5 | CH,CO- phenyl R,OCO0-
EtOCO- 2-furyl R,O0COO0-
EtOCO- 3-furyl R,0COO0-

~ [Eetoco- 2-thieny! R,0C00-
( EtOCO- 3-thienyt R,O0CO0-

10 | EtOCO- 2-pyridyl R,0CO0-
EtOCO- 3-pyridyl R,OCO0O-
EtOCO- 4-pyridyl R,0COO-
EtOCO- isobutenyl R,0CO0-
EtOCO- isopropyl R,OCOO0O-

15 | EtOCO- cyclopropyl R,0C0O0-
EtOCO- cyciobutyl R,O0COO-
EtOCO- cyclopentyl R,O0COO-
EtOCO- pheny! R,O0C0O0-

| ibueCO- 2-furyl R,O0CO0O-
20 |ibueCO- 3-fury! R,0COOC-
ibueCO- 2-thienyl R,0CO0O-
ibueCO- 3-thienyl R,0CO0-
ibueCO- 2-pyridyl R,O0COO0-
ibueCO- 3-pyridyl R,OCOO-
25 |ibueCO- 4-pyridyl R,O0COO-
ibueCO- isobutenyl R,0COO0-
ibueCO- isopropyl R,0COO0-
ibueCO- cyclopropyl R,0CO0-
ibueCO- cyciobutyl R,O0CO0-
30 |ibueCO- cyclopentyl R,O0COO-
ibueCO- phenyt R,0COO0O-




i BuCO-i sopropyl RaC000- i BuCO cycl opr opyl RaOCOO- i BUuCO- cycl obut yl RaOOD®-jy| 2004
I BUCO cywed efgmty | Ra0000 i1 BUCO phenyl RaOCOO- i Bu00O- 2- f ur WAl 03554

i BuO0O- 3-f uryl RaOCOO- | BUuOCO- 2-t hi enyl RaOCOO- i BuOCO- 3-t hi enyl Ra0000

I BUOCO- 2- pyri dyl Ra000O i BuOCO- 3- pyri dyl Raocoo- i BuOCO 4- pyri dyl Ra0000-

| BUOCO-i sobut enyl RaOCOO- i BUOCO i sopro% Ra0000 i Bu00O- cycl opr opyl RaOCOO

I BUOCO- cycl obut yl Ra0O00O- 1 BUuOCO- cycl op yl Ra000O i Bu00O- phenyl Ra0000O

i Pr000- 2-furyl Ra0O00O i Pr000- 3-furyl RaoCOO i Pr000- 2-t hi enyl Ra0O00O

I Pr000- 3-t hi enyl RaOCOO- i Pr OCO- 2- pyri dyl RaOCOO- o a JUL_ 7Mok WO 01/57030
PCT/USO 1 /03554 35 5 10 15 20 25 30 i PrOCO- 3- pyri dyl RaOCOO-

e A Y ARl - oA BRI, oo

i Pr OCO- pHeBYCRROCOO- 3-furyl R,0CO0-
iBuCO- 2-thienyl R,O0CO0-
iBuCO- 3-thienyl R,O0CO0O-
5 |iBuCO- 2-pyridyi R,O0CQOO-
iBuCO- 3-pyridyl R,0CO0-
iBuCO- 4-pyridyl R,OCOO-
iBuCO- isobuteny! R,O0CO0-

iBuCO- isopropyl R,O0CQ0O- /
10 | iBuCO- cyclopropyl R,0CO0-
iBuCO- cyclobutyl R,O0COO0-
iBuCO- cyclopentyl R,0CGCO-
iBuCO- phenyl R,0COO0-
iBuOCO- 2-furyl R,OCO0O-
15 | iBuOCO- 3-furyl R,O0CO0O-
iBuOCO- 2-thienyl R,OCOO0O-
iBuOCO- 3-thienyl R,O0CQOO0O-
iBuOCO- 2-pyridyl R,OCO0O-
iBuOCO- 3-pyridyl R,0COO0O-
20 |iBuOCO- 4-pyridyl R,OCOO-
iBUuOCO- isobutenyl R,O0CO0-
iBuOCO- isopropyl R,0C0O0-
iBuOCO- cyclopropyi R,OCOO0-
iBuOCO- cyciobutyl R,O0COO-
25 | iBuOCO- cyclopentyl R,0CO0-
iBuOCO- phenyl R,OCO0O-
iPrOCO- 2-furyl R,0CO0-
iPrOCO- 3-furyl R,OCOO-
iPrOCO- 2-thienyl R,O0COO-
30 {iPrOCO- 3-thieny! R,0CQO0O-
iPrOCO- 2-pyridyl R,O0COO-




nPr OCO- 2- f uryl RaocoO- nPr OCO- 3- f ur yl RaOCOO- nPr OCO- 2- t hi enyl RaOCOO- 08 JUI 200k
nPr OCO- 3-t hi enyl Ra000O- nPr 000- 2- pyri dyl Ra000O nPr 000- 3- pyri dyl RaOCOO-

nPr OCO- W@ YFFWIP RaOCOO- nPr OCO- i sobut enyl RaOCOO- nPr OCO- i %%H"Pe‘é?écoo
nPr 000- cycl opr opy! RaOCOO- nPr OCO cycl obut yl RaOCOO-

nPr OCO- cycl opent yl RaOCOO- nPr OCO- phenyl RaOCOO- nPr CO- 2- f ur yl RaOCOO-

nPr CO 3- f ury! RaOCOO- nPr CO 2-t hi enyl Ra0QRO- nPr CO- 3-t hi enyl RaOCOO-

nPr CO 2- pyri dyl ReROCOO- nPr CO 3- pyri dyl Ra nPr CO 4- pyri dyl R3000C

nPr CO- i sobut enyl Ra0O00O- nPr CO- i sopropyl ROOOO- nPr CO cycl opropy) RaOCCOO- 0 8

J UI.

nPr CO- cyﬁJTo.b.u:_)d_Ra.@-O-Q—-nBLCQ--cys-l—e-pem—yd-Raﬂ (000 R~ CP-phemH-Rab000
t BuOCO- 2-lfiRr@CE-0OCO0-  t BuOCO- 4-Jopyridig| Et OCOO-  t BuOpR,©GHHy| Et OCOO-
t BuO0O- 4-WL oCeo—t Buwr‘qri_lsn%)éy?pyi Erococr R.OCOO-
iPrOCO- isobutenyl R,0CQO0O-
iPrOCO- isopropyl R,O0COO0-
5 |iPrOCO- cyclopropyl R,O0COO-
iPrOCO- cyclobutyl R,0COO0-
iPrOCO- cyclopentyl R,OCOO0-
iPrOCO- phenyl R,0COQ-
‘ nPrOCO- 2-furyl R,0COO0-
10 | nPrOCO- 3-furyl R,O0COO-
nPrOCO- 2-thieny! R,0CCO0-
nPrOCO- 3-thienyl R,0COO-
nPrOCO- 2-pyridyl R,O0COO-
nProCO- 3-pyridyl R,O0CO0-
15 | nPrOCO- 4-pyridyl R,OCQCO-
nPrOCO- isobutenyl R,OCOO-
nPrOCO- isopropyl R,OCO0-
nPrOCO- cyclopropy! R,O0COO0O-
i nPrOCO- cyclobuty! R,OCOO0-
20 { nPrOCO- cyclopentyl R,OCOO-
nPrOCO- phenyl R,OC0O0-
nPrCO- 2-furyl R,OCOO0O-
nPrCO- 3-furyl R,O0COO-
nPrCO- 2-thienyl R,OCOO0O-
25 | nPrCO- 3-thienyl R,0C0O0-
nPrCO- 2-pyridyl R,0CO0O-
nPrCO- 3-pyridyl R,0CO0-
nPrCO- 4-pyridy! R,0CO0-
nPrCO- isobutenyl R,O0COO0-
30 | nPrCO- isopropyl! R,O0COO0-
nPrCO- cyclopropyi R,O0COO-

2001 WD 01/57030 PCT/US01103554 36 5 10 15 20 25 30




"t BUOCO- cycl opr opyi Et 0000 t BuOCO- cycl obut yi Et OCOO- 08 JuL 2006
t BUuOCO ¢ycl opent yl Et OCOO- t BuOCO- phenyl Et OCOO- benzoyl 2-f yr

benzoyl {3 OCOO- benzoyl 3-t hi enyl Et OCOO- benzoyl 2- py?’lcﬁ-lﬁ%

benzoyl 3- pyri dyl Et OCOO- benzoyl 4- pyri dyl Et OCOO- benzoyl i sobut enyl Et OCOO-

benzoyl i sopropyl Et OCOO- benzoyl cycl opropyl Et OCOO- benzoyl cycl obut yl Et OCOO-

benzoyl cycl opentyl Et OCOO- benzoyl phenyl4g OCOO- 2- FuCO- 2- f uryl Et OCOO-

2- FUCO 3-furyl Et OCOO- 2- FUCO- 3-t hi enyl Et OCOO- 2- FUCO- 2- pyri dyl Et OCOO-

2- FUCO 3- pyri dyl Et OCOO- 2-r uCO- 4- pyri dyl Et OCOO- 2- FUCO- i sobut enyl Et OCOO- 0

8 JUL Not WD 01/57030 PCTJUSOl/ 03554 37 5 10 15 20 25 30

2- FUCO i geprepyHEt-Oceo—2—ucp—eyetoptopyHE-6c00—2—uEo—¢eyed-ebatyH-E=-0500
2- FUCO- cy cRsEéht yI Et OCOO- 2- Fii Iph@Ml Et 0C00- 2- ThREPEQGr yI Et OCOO-
2- ThCO- 311 wréd:-t OCOO— Z- ThCO- B &oSQnyFt OCOC R,O0COO-
nPrCO- phenyl R,O0CO0O-
tBuQCO- 2-furyl EtOCOO-
5 |tBuOCO- 2-pyridyl EtOCOO0-
tBuOCO- 3-pyridyl EtOCOO-
tBuOCO- 4-pyridyl EtOCOO-
tBuOCO- isopropy! EtOCQOO-
tBuOCO- cyclopropy! EtOCOO0- :
10 | tBuOCO- cyclobutyl EtOCQO-
tBuOCO- cyclopentyl EtOCOO-
tBuOCO- phenyl EtOCOO0-
benzoyl 2-furyl EtOCOO-
benzoyl 3-furyl EtOCOO-
15 | benzoyl 3-thienyl EtOCOO0-
benzoyl 2-pyridyl EtOCOO-
benzoyl 3-pyridyl EtOCOO-
benzoyl 4-pyridyl EtOCOO-
benzoyl isobutenyl EtOCOO-
20 | benzoyl isopropyl EtOCOO-
benzoyl cyclopropyl EtOCOO-
benzoyl cyclobutyl EtOCOO-
benzoyl cyclopentyl EtOCOO0-
benzbyl phenyl EtOCOO-
25 | 2-FuCO- 2-furyl EtOCOO-
2-FuCoO- 3-furyl EtOCOO-
2-FuCoO- 3-thienyl EtOCOO-
2-FuCo- 2-pyridy! EtOCOO-
2-FuCo- 3-pyridyl EtOCOO-
30 | 2-FuCO- 4-pyridyl EtOCOO-
2-FuCoO- isobutenyl EtOCOO-




2- ThCO- 2- pyri dyl Et OCOO- 2- ThCO- 3- pyri dyl Et OCOO- 2- ThCO- 4- pyri dyl Et QB&QUI 700t
2- ThCO-i sobut enyl Et 0000- 2- ThCO- i sopr opyl Et OCOO- 2- ThCO cycl opr opyl Et OCOO-
2- ThCO cycl Obu@%/l Et OCOO- 2- ThCO cycl opent yl Et OCOO- 2- ThCO phen IEtOCOO

2- PyCO OCOO-  2- PyCO- 3-furyl Et OCOO- 2- PyCO-2-t hi e

2- PyCOS th| enyI Et OCOO- 2- PyCO 2- pyri dyl Et 0000- 2-PyCO 3- pyr.i dyl Et 000G

2- PyCO 4- pyridyl Et OCOO- 2- PyCO-i sobut enyl Et OCOO- 2- PyCO-i sopr opyl Et 0000-

2- PyCO- cycl opr opyl Et OCOO- 2- PyCO- cycl obEt7yI Et OCOO-

2- PyCO cycl opent yl Et OCOO- 2- PyCO phenyl Et OCOO- 3- PyCO- 2-f uryl Et OCOO- WO
01/57030 U B J UL 2004 PCT/USO /03554 38 5 10 15 20 25 30

3-PyCO- 3-furyl Et OCOO- 3- PyCO 2-t hi enyl Et Q00- 3- PyCO 3-t hi enyl Et OCOO-

3- Py CO- 2- py++eh-E-0000—3—Py-CO-3—py-ay-Et-OC00—3- Py CO-4- pyr | dy| Et 0000
3- PyCO i 4dbHUE@H Et 0000 3- Py ddsopropybpy| Et 0000 | EtOCOO-
2-FuCoO- cyclopropyl EtOCOO-
2-FuCO- cyclobutyl EtOCOO0-
2-FuCO- cyclopentyl EtOCOO0-
5 | 2-FuCoO- phenyl EtOCOO-
2-ThCO- 2-furyl EtOCQOO-
2-ThCO- 3-furyl EtOCQOO-
i 2-ThCO- 3-thienyl EtOCQOO-
2-ThCO- 2-pyridyt EtOCOO-
10 | 2-ThCO- 3-pyridyl EtOCOO-
2-ThCO- 4-pyridyl EtOCQO-
2-ThCO- iscbutenyl EtOCOO-
2-ThCO- isopropyl EtOCQO-
2-ThCO- cyclopropyl EtOCOO-
15 | 2-ThCO- cyclobutyl EtOCOO-
2-ThCO- cyclopentyl EtOCOO-
2-ThCO- phenyl EtOCOO-
2-PyCO- 2-furyl EtOCQO-
2-PyCO- 3-furyl EtOCOO0-
20 | 2-PyCO- 2-thienyl EtOCOO-
2-PyCO- 3-thienyl EtOCOO-
" | 2-PyCO- 2-pyridy! EtOCOO-
2-PyCO- 3-pyridy! EtOCOO0-
2-PyCO- 4-pyridyi EtOCOO-
25 | 2-PyCO- iscbutenyl Et0COO0-
2-PyCO- isopropyl EtOCOO-
2-PyCO- cyclopropyl EtOCOO-
2-PyCO- cyclobutyl EtOCOO-
2-PyCO- cyclopentyt EtOCOO0O-
30 |2-PyCO- phenyl EtOCOO-
3-PyCO- 2-furyt EtOCOO-




3- PyCO cycl opropyl Et OCOO- 3- Py
3- PyCO cycl opent yl Et OCOO-  3- Py phenyl Et OCOO- 4- PyCO 2-f ur
4- Py CO- WOrUIf5y030t OCOO-  4- PyCO- 2-t hi enyl Et OCOO-  4- PyCO- 3- thf E*Q'EE

4- PyCO- 2- pyri dyl Et OCOO-  4- PyCO- 3- pyri dyl Et 0000 4- PyCO- 4- pyri dyl Et OCOO-

4- PyCO i sobut enyl Et OCOO- 4- PyCO-i sopr opyl Et OCOO- 4- PyCO- cycl opr opyl Et OCOO-
4- PyCO cycl obut yl Et 000G 4- PyCO- cycl opggrt yl Et OCOO- 4- PyCO phenyl Et OCOO
CAH/CO 2-furyl Et 0000 C4AH7CO- 3-furyl EPOCOO CAH7CO 2-t hi enyl Et 0000
CAH7CO 3-t hi enyl Et 0000 | CAH/CO 12- pyri dyl Et OCOO- C4H/7CO- 3- pyri dyl Et OCOO
0 8 JUL 7004 WO 01/57030 39 5 10 15 20 25 30 PCT/ US01/ 03554

CO- cycl obut yl Et OCOO-
oot 08 JuL 200

CAH7CO 4-pyridyl FtQCO0.  CAHZCO- i.sobut t OCO0— CAHZCO—-S-0BF00% = a'a’s
CAH7CO- clyslrygOpy! Et 0000 CAHTDIryY c! obutyl Et Et0COO-
CAH7CO cyetopentyHEtOCoS
3-PyCO- 2-thienyl EtOCOO-
3-PyCO- 3-thienyl EtOCOO0-
3-PyCO- 2-pyridyl EtOCOO-
5 | 3-PyCO- 3-pyridyl EtOCOO-
3-PyCO- 4-pyridyl EtOCOO-
3-PyCO- isobutenyl EtOCOO-
3-PyCO- isopropyl EtOCOO-
3-PyCO- cyclopropyl EtOCOO-
10 | 3-PyCO- cyclobuty! EtOCOO-
3-PyCO- cyclopentyl EtOCOO-
3-PyCO- phenyl EtOCQOO-
4-PyCO- 2-furyl EtOCOO-
4-PyCO- 3-furyl EtOCOO-
15 | 4-PyCO- 2-thienyl EtOCOO-
4-PyCO- 3-thienyl EtOCOO-
4.PyCO- 2-pyridyl EtOCOOC-
4-PyCO- 3-pyridyl EtOCOO0O-
4-PyCO- 4-pyridy! EtOCOO-
20 | 4-PyCO- isobutenyl EtOCOO0-
4-PyCO- isopropyl EtOCOO-
4-PyCO- cyclopropyl EtOCOO-
4-PyCO- cyclobutyl EtOCOO0-
4-PyCO- cyclopentyl EtOCOO-
25 | 4-PyCO- phenyl EtOCO0-
C,H,CO- 2-furyl EtOCOO-
C,H,CO- 3-furyl EtOCOO-
CH,CO- 2-thienyl EtOCOO-
C.H,CO- 3-thienyl EtOCOO-
30 | C,H,CO- 2-pyridyl EtOCOO-
C.H,CO- 3-pyridyl EtOCOO-
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i bueCO- 4- pyri dyl Et OCOO- i bueCO-i sobut enggEt OCOO- i bueCO-i sopr opyl Et OCOO-
I bueCO- cycl opr opyt Et OCOO-

I bueCO- cycl obut yl Et OCOO
| bueCO- cycl opent yl Et OCOO-
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i BuCO- 3- FﬁﬁﬂQCEt 0000- 4-pyridyl Et0C00-
C,H,CO- isobutenyl EtOCOO-
C,H,CO- isopropyl EtOCOO-
C,H,CO- cyclopropy! EtOCOO-
5 | CH,CO- cyclobutyl EtOCOO-
C H,CO- cyclopentyi EtOCOO-
C,H,CO- phenyl EtOCOO-
( EtOCO- 2-furyl EtOCOO-
EtOCO- 3-furyl EtOCOO-
10 | EtOCO- 2-thienyl EtOCOO-
EtOCO- 3-thienyl EtOCOO-
EtOCO- 2-pyridyl EtOCOO-
EtOCO- 3-pyridyl EtOCOO-
EtOCO- 4-pyridyl EtOCOO-
15 | EtOCO- iscbutenyl EtOCOO0-
EtOCO- isopropyl EtOCOO-
EtOCO- cyclopropyl EtOCOO-
EtOCO- cyclobutyi EtOCOO-
EtOCO- cyclopentyl EtOCOO-
20 | EtOCO- phenyl EtOCOO-
ibueCO- 3-furyl EtOCOO-
ibueCO- 3-thienyl EtOCOO-
ibueCO- 2-pyridy! EtOCOO-
ibueCO- 3-pyridyi E1OCOO-
25 | ibueCO- 4-pyridyl EtOCOO-
ibueCO- isobutenyl EtOCOO-
ibueCO- isopropy! EtOCOO-
ibueCO- cyclopropyl EtOCOO-
ibueCO- cyclobutyl EtOCOO-
30 | ibueCO- cyclopentyl EtOCOO-
ibueCO- phenyl EtOCQO-
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iBuCO- 2-furyl EtOCOO-
iBuCO- 3-furyl EtOCOO-
iBuCO- 2-thienyl EtOCOO-
iBUuCO- 3-thienyl EtOCOO0-
5 [iBuCO- 2-pyridyl EtOCOO0-
iBuCO- 3-pyridyl EtOCOO0-
iBuCO- 4-pyridyl EtOCOO-
iBuCO- isobutenyl EtOCOO-
iBuCO- isopropyl EtOCOO- |
10 | iBuCO- cyclopropyl EtOCOO-
iBuCO- cyclobutyl EtOCOO-
iBuCO- cyclopentyl EtOCOO-
iBuCO- phenyl EtOCOO-
iBuOCO- 3-furyl EtOCOO-
15 | iBuQCO- 2-pyridyl EtOCOO-
iBuOCO- 3-pyridyl EtOCOO-
iBuOCO- 4-pyridyl EtOCOO0-
iBuOCO- isopropy! EtOCOO0-
iBuOCO- cyclopropyl EtOCOO0O-
20 |iBuQCO- cyclobutyl EtOCOO-
iBuOCO- cyclopentyl EtOCOO-
iBuOCO- phenyl EtOCOO-
iPrOCO- 2-furyl EtOCOO-
iPrOCO- 3-furyl EtOCQOO-
25 |iPrOCO- 3-thienyl EtOCOO-
iPrOCO- 2-pyridyl EtOCOO-
iPrOCO- 3-pyridyl EtOCOO-
iPrOCO- 4-pyridyl EtOCOO-
iPrOCO- isobutenyl EtOCOO-
30 |iPrOCO- isopropy! EtOCOO-
iPrOCO- cyclopropyi EtOCQO-
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iPrOCO- cyclobutyl EtOCOO-
iPrQCO- cyclopentyl EtOCOO-
iProCO- phenyl EtOCOO-
nPrOCO- 2-furyl EtOCOO-

5 1 nPrOCO- 3-furyl EtOCOO-
nPrOCO- 2-thieny! EtOCOO-
nProCO- 3-thienyl EtOCCOO-

[ nProCO- 2-pyridyl EtOCOO0-
nPrOCO- 3-pyridy! EtOCOO-

10 | nPrOCO- 4-pyridyl EtCCOO-
nPrOCO- isobutenyl EtOCOO0-
nPrOCO- isopropvl EtOCOO-
nPrOCO- cyclopropyi EtOCOO-
nPrOCO- cyclobutyl EtOCOO0-

15 | nPrOCO- cyclopenty! EtOCOQO-
nPrOCO- pheny! Et0OCO0-
nPrCO- 2-furyl EtOCOO-
nPrCO- 3-furyl EtOCOO-

- nPrCO- 2-thienyt EtOCOO-
20 | nPrCO- 3-thienyl EtOCQOO-
nPrCO- 2-pyridyl EtOCOO-
nPrCO- 3-pyridyl EtOCQO-
nPrCO- 4-pyridyl EtOCOO-
nPrCO- isobutenyl EtOCOO-

25 | nPrCO- isopropyl EtOCQOO-
nPrCO- cyclopropyl EtOCOO0-
nPrCO- cyclobutyl EtOCOO-
nPrCO- cyclopentyl EtOCOO-
nPrCO- phenyl EtOCOO-.
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tBuOCO- 4-pyridyl MeOCOQ-
tBuQCO- isopropy!l MeOCOQO-
tBuOCO- cyclobutyl MeQCQO-
tBuOCO- cyclopentyl MeOCOQOO-
5 |tBuQCO- phenyl MeOCQO-
benzoyl 2-furyl MeOCOO-
benzoy! 3-furyl MeOCQO-
benzoy! 3-thienyl MeOQCOO-
benzoyl 2-pyridyl MeOQCOO-
10 | benzoyl 3-pyridyt MeOCOO-
benzoyl 4-pyridyl MeQCQOO-
benzoyl! isobutenyl MeOCQO-
benzoyl isopropy! MeOCOO-
benzoyl cyciopropyl MeQOCOO-
15 | benzoyl cyclobutyl MeOCQO-
benzoyl cyclopentyl MeOCOO-
benzoyl phenyl MeOCOO-
2-FuCo- 2-furyl MeQCOO-
2-FuCO- 3-furyl MeOCOO-
20 | 2-FuCO- 3-thienyl MeOCQO-
2-FuCO- 2-pyridy! MeOCQO-
2-FuCO- 3-pyridyt MeOCQO-
2-FuCO- 4-pyridyl MeOCOO-
2-FuCO- isobutenyl MeQCQO-
25 |2-FuCO- isopropyl MeOCOO-
2-FuCO- cyclopropy! MeOCQOO-
2-FuCO- cyclobutyl MeOCQO-
2-FuCO- cyclopentyl MeOCQO-
2-FuCO- phenyl MeOCQO-
30 |2-ThCO- 2-furyl MeOCOO-
2-ThCO- 3-furyl MeQCOQO-
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benzoyl i sopropyl MeOCOO- benzoyl cycl opr opyl MeOCOO- benzoyl cycl'obutyl Me OCOO-

benzoyl cycl opent yl McOC00- benzoyi pheny*t0000- 2- FuCO- 2- f ur yl Mc0000- |

Me
2-ThCO- 3-thienyl MeOCQO-
2-ThCO- 2-pyridy! MeOCOO-
2-ThCO- 3-pyridy! MeQCOO-
2-ThCO- 4-pyridyl MeOCOO-
5 | 2-ThCO- isobutenyl MeOQCOO-
2-ThCO- isopropy! MeOCQO-
2-ThCO- cyclopropyl MeOCOO-
( |2-ThcoO- cyclobutyl MeOCOO-
2-ThCO- cyclopentyl MeOCQO-
10 1} 2-ThCO- phenyl MeQCQO-
2-PyCO- 2-furyl MeOCOO-
2-PyCO- 3-furyl MeQCOQOO-
2-PyCO- 2-thieny! MeCCOO-
2-PyCO- 3-thienyl MeOCOO-
15 | 2-PyCO- 2-pyridyl MeOCOO-
2-PyCO- 3-pyridyl MeQCOO-
2-PyCO- 4-pyridyl MeQCQO-
2-PyCO- isobutenyl MeOCOO-
2-PyCO- isopropyl MeOCOO-
20 | 2-PyCO- cyclopropyl MeOCOO-
2-PyCO- cyclobutyl MeOCQOO-
2-PyCO- cyclopentyl MeOCOO-
2-PyCO- phenyl MeOCOO-
3-PyCO- 2-furyl MeOCOO-
25 | 3-PyCO- 3-furyt MeQCOO-
3-PyCO- 2-thieny! MeOCOO-
3.PyCO- 3-thienyl MeQCOO-
3-.PyCO- 2-pyridy! MeQCQOO-
3-PyCO- 3-pyriavl MeOCOO-
30 | 3-PyCO- 4-pyridyl MeOCOO-
3-PyCO- iscbutenyt MeOCOO-
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2- ThCO 2- ThCO 2- ThCO 2- ThCO 2- ThCO 3-thi enyl 2-pyridyl 3-pyridyl 4-pyridyl
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3-PyCO- isopropyl MeOCOO-
3-PyCO- cyclopropyl MeOCQO-
3-PyCO- cyclobutyt MeOQCQOO-
3-PyCO- cyclopentyl MeQCOQO-

5 1{3-PyCO- phenyl MeOCOO-
4-PyCO- 2-furyl MeOCQOO-
4-PyCO- 3-furyl MeOCQO-
4-PyCO- 2-thienyl MeOCQOO-
4-PyCO- 3-thieny! MeOCQOO-

10 | 4-PyCO- 2-pyridyl MeOQCOO-
4-PyCO- 3-pyridyl MeOCOO-
4-PyCO- 4-pyridyl MeOCQO-
4-PyCO- isobutenyl MeOCOO-
4-PyCO- isopropyl MeQCOQO-

15 | 4-PyCO- cyclopropyl MeOCOO-
4-PyCO- cyciobutyl MeOCOO-
4-PyCO- cyclopentyl MeOCOO-
4-PyCO- phenyl MeOCOO-
C,H,CO- 2-furyl MeOCOO-

20 | C,H,CO- 3-furyl MeOCOO-
C.H,CO- 2-thieny! MeOCQO-
C,H,CO- 3-thienyl MeOCOO-
CH,CO- 2-pyridyl MeOCOO-
CH,CO- 3-pyridy! MeQCQO-

25 | CH,CO- 4-pyridyl MeOCQO-
C,H,CO- isobutenyl MeOCOO-
C,H,CO- isopropyl MeOCQOO-
C,H,CO- cyclopropyl MeOCOO-
C,H,CO- cyclobutyl MeOCOO-

30 | C,H,CO- cyclopentyl MeOQCQO-
C,H,CO- phenyl MeOCQO-
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EtOCO- 2-furyl MeOCOO-
EtOCO- 3-furyl MeQCOO-
EtOCO- 2-thienyl MeQCOO-
EtOCO- 3-thieny! MeOQCOQO-
5 | EtOCO- 2-pyridyl MeOCOO-
EtOCO- 3-pyridyl MeOCOQOO-
EtOCO- 4-pyridyl MeOCOQO-
( EtOCO- isobutenyl MeOCOO-
EtOCO- isopropyl MeOQCQO-
10 | EtOCO- cyclopropyl MeOCOO-
EtOCO- cyciobuty! MeOCOO-
EtOCO- cyclopentyl MeOQCOQO-
EtOCO- phenyl MeOCOO-
ibueCO- 2-furyl MeOCOQO-
15 | ibueCO- 3-furyt MeOCOQO-
ibueCO- 3-thienyl MeOCOQO-
ibueCO- 2-pyridyl MeOCQOO-
ibueCO- 3-pyridyl MeQCOQOO-
ibueCO- 4-pyridyl MeOCOQO-
20 |ibueCO- isobutenyl MeOCOO-
ibueCO- isopropyl MeOCOO-
ibueCO- cyciopropy! MeOQCOO-
ibueCO- cyclobuty! MeQCOO-
ibueCO- cyclopentyl MeOQCOO-
25 | ibueCO- phenyl MeOCOO-
~ |iBuCoO- 2-furyl MeQCOO-
iBuCO- 3-furyl MeOCOO-
iBuCO- 2-thienyl MeOCOO-
iBuCO- - 3-thienyl MeOCOO-
30 |iBuCO- 2-pyridyl MeOCOO-
iBuCO- 3-pyridyl MeQCQO-
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iBuCO- 4-pyridyl MeOCQO-
iBuCO- isobuteny! MeOCOO-
iBuCO- isopropyl MeQOCOO-
iBuCO- cyclopropyl MeOCOO-
5 |iBuCO- cyclobutyl MeQCOO-
iBuCO- cyclopenty! MeOCOO-
iBuCO- phenyl MeOCOO-
iBuOCO- 2-pyridyl MeQOCOO-
iBuOCO- 3-pyridyl MeOCQOO-
10 {iBuOCO- 4-pyridyl MeOCOO-
iBuOCO- isopropyl MeQCOO-
iBuOCO- cyclopropyl MeQCOO-
iBuQCO- cyclobutyl MeOCOO-
iBUOCO- cyclopenty! MeOCOO-
15 | iBuQCO- pheny! MeOCOO-
iPrOCO- 2-furyt MeOCOO-
iPrOCO- 3-furyl MeOQCOO-
iPrOCO- 3-thieny! MeOCOO-
iPrOCO- 2-pyridyl MeOCOO-
20 | iPrOCO- 3-pyridy! MeOCOO-
iPrOCO- 4-pyridyi MeOCOO-
iPrOCO- isobutenyl MeOCOQO-
iPrOCO- isopropy! MeQCOO-
iPrOCO- cyclopropyl MeOCOO-
25 |iPrOCO- cyclobutyl MeOCOO-
iPrOCO- cyclopentyl MeOCOO-
iPrOCO- phenyt MeOCOQOO-
nPrOCO- 2-furyl MeQCOO-
nPrOCO- 3-furyl MeOCQO-
30 | nPrOCO- 2-thienyl MeOCOO-
nPrOCO- 3-thienyl MeOCOO-
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25 30 3-PyCO-i sopropyl MOCOO 3- PyCO- cycl opr opyl McOCOO-
3 PyCO- cycl obut yl MeOCOO- 3- PyCO- cycl opent yl MeOCOO-  3- PyCO- phenyl Mc OCOO-

Py CO- 2- furél MeOCOO- 4- PyCO- 3- f uryl MeOCOO- 4-Py002-thierf,y_.lr 4 4- PyCO
4 PyCO ¥QIWEBA Meocoo- 4= PyCO- 2- pyri dyl MeOCOO- ~ 4- PyCO- 3- pyr i dy
4- PyCO 4- pyri dyl MeOCOO- 4- PyCO i sobut enyl MOCOO- 4- PyCO- i sopr opyl MeOCOO-
4- PyCO- cycl opr opyl MeOCOO 4- PyCO- cycl obut yl McOCOO
4- PyCO- cycl opent yl MeOCOO-  4- PyCO- phenyl #0CO0- CAH7CO- 2- f ur yl MeOCOO-
CAH7CO 3-furyl MOCOO- CAH7CO 2-t hi enyl MeOCOO- CAH7CO- 3-t hi enyl MeOCOO
CAHICO 2- pyri dyl MeOCOO- CAH7CO- 3- pyri dyl MeOCOO- CAH7CO- 4- pyri dyl McOCOO-
CAH7CO i sobut enyl MeOCOO- C4H7CO- i sopr opyl MeOCOO- CAH7CO- cycl opr opyl MeOCOO-

CAH7CO- cyred Gbmé. Me-OCEo-

nPrOC 2-pyridyl MeOCOQO-
nPrOCO- 3-pyridyl MeOCOO-
nPrOCO- 4-pyridyl MeOCOO-
nPrOCO- isobutenyl MeOCOQO-

5 | nPrOCO- isopropyl MeOCOQO-
nPrOCO- cyclopropyl MeOCOO-
nPrOCO- cyclobuty! MeQOCQOO-

[ nPrOCO- cyclopentyl MeOCOO-
nPrOCO- phenyl MeOCOO-

10 | nPrCO- 2-furyl MeOCOO-
nPrCO- 3-furyl MeOQCOO-
nPrCO- 2-thienyl MeOCOO-
nPrCO- 3-thienyl MeOCOO-
nPrCO- 2-pyridyt MeOQCOO-

15 | nPrCO- 3-pyridyl MeQCOQO-
nPrCO- 4-pyridyl MeOCOO-
nPrCO- isobutenyl MeOCOO-
nPrCO- isopropyl MeQCOQO-
nPrCO- cyclopropyl MeOCOO-

20 | nPrCO- cyclobutyl MeOCOO-
nPrGO- cyclopentyl MeOCQOO-
nPrCO- phenyl 1 MeOCOO-

Exampie 4

Following the processes described in Example 1 and elsewhere herein, the
25 following specific taxanes having structural formula 15 may be prepared, wherein
in each of the series (that is, each of series “A” through “K”) R, is hydroxy and R,
is as previously defined, including wherein R, is R;,0C00- and R, is
(i) substituted or unsubstituted, preferably unsubstituted, C, to C, alkyl (straight,
branched or cyclic), such as ethyl, propyl, butyl, pentyi, or hexy; (i) substituted or
30 unsubstituted, preferably unsubstituted, C, to C, alkenyl (straight, branched or
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cyclic), such as ethenyl, propenyl, buteny!, pentenyl or hexenyl; (iii) substituted or
unsubstituted, preferably unsubstituted, C, to G, alkynyl! (straight or branched)
such as ethynyl, propynyl, butynyl, pentynyl, or hexynyl; (iv) substituted or
unsubstituted, preferably unsubstituted, phenyl; or (v) substituted or

5 unsubstituted, preferably unsubstituted, heteroaromatic such as furyl, thienyt, or
pyridyl.

In the “A" series of compounds, X,, is as otherwise as defined herein.
Preferably, heterocyclo is substituted or unsubstitued furyl, thienyl, or pyridyl, X,
is substituted or unsubstitued furyl, thienyl, pyridyl, phenyl, or lower alkyl (e.g..

10 tert-butyl), and R, and R,, each have the beta stereochemical configuration.

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

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

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

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

In the “D” and “E” series of compounds, X,q is as otherwise as defined
herein. Preferably, heterocycio is preferably substituted or unsubstitued furyl,

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

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

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

In the “G"” series of compounds, X,, and Ry, are as otherwise as defined

35 herein. Preferably, heterocyclo is preferably substituted or unsubstitued furyl,
thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl,

t



i BUCO i BUCO- i BuCO 3-pyridyl 4-pyridyl isobutenyl isopropyl cycloprofflJul 206
cyclobutyl cyclopentyl phenyl 2-furyl 3-furyl 3-thienyl 2-pyridyl 3-pyridyl
4-pyridyl isobutenyl isopropyl cyclopropyl -cyclobutyl cyclopentyl phenyl
2-furyl 35 %)5%%24 hi enyl 3-thienyl 30 i BUuCO- 2-pyridyl PpEra$0idssss54
%%g%g o OCOO MeOCOO MeOCOO Mc0000 McOCOO MeOCOO MeOCOO MeOCOO
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pyridyt, phenyl, or lower alkyi (e.g., tert-butyl), R, is preferably substituted or
unsubstitued furyl, thienyl, pyridyl, phenyl, or lower alkyl, and R,, Ry and R, each
have the beta stereochemical configuration.

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

5 Preferably, heterocyclo is preferably substituted or unsubstitued furyl, thienyl, or
pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl, pyridyl, phenyl,
or lower alkyl (e.g., tert-butyl), R,, is preferably substituted or unsubstitued furyl,
thienyl, pyridyl, phenyl, or lower alkyl, and R; and R,q each have the beta

( stereochemical configuration. :

10 in the “I" series of compounds, X,, and R,, are as otherwise as defined
herein. Preferably, heterocyclo is preferabiy substituted or unsubstitued furyl,
thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl,
pyridyl, phenyl, or lower alkyl {e.g., tert-butyl), R,, is preferably substituted or
unsubstitued furyl, thienyl, pyridyl, phenyl, or lower alkyl, and R, and R, each

15 have the beta stereochemical configuration.

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

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

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

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

Any substituents of each X;, Xs, Ry, R, and Ry may be hydrocarbyl or any
of the heteroatom containing substituents selected from the group consisting of

30 heterocyclo, atkoxy, alkenoxy, alkynoxy, aryloxy, hydroxy, protected hydroxy,
keto, acyloxy, nitro, amino, amido, thiol, ketal, acetal, ester and ether moieties,
but not phosphorous containing moieties.



MeOCOO MeOCOO MeOCOO McOCOO MeOCOO MeOCOO Me000O MeOCOO MeOCOO MeCcOb8 JUl 200i
McOCOO McOCOO MeOCOO MeOCOO MeOCOO MeOCOO Mc000O MeOCOO Mc000O-  3- pyri dyl

i BUCO O y&y ¢ibro3P04 WO 01/ 57030 PCT/ US01103554 46 5 10 15 2ETAHBIO3554

| BUCO- 4- pyri dyl McOCOO i BUuCO- i sobut enyl MeOCOO- 1 BUCG-i sopr opyl McOCOO-

I BUCO- cycl opropyl McOCOO- i BuCO- cycl obut yl McOCOO- i BUuCO- cycl opent yl McO0O0O-

I BUuCO- phenyl MeOCOO- i BUCCO- 2- pyri dyl NEOSCSO I BUuOCO- 3- pyri dyl McOCOO-

i BuO0O- 4- pyri dyl MeOCOO

10

15

Series

Al

-COOX,,

heterocycio

RTBO COO'

A2

-COX,,

heterocyclo

R,,0C00-

A3

-CONHX,,

heterocyclo

R,,0C00-

Ad

-COOX,,

optionally
substituted C,
to C, alkyi

R,,0C00-

ololojo|m

I|IT|XT|XT{A

A5

'Cox1n

optionally
substituted C,
to C, alkyl

R,,0C00-

AB

-CONHX,,

optionaily
substituted C,
to C, alky!

R,,0C0O0-

C,H,COO-

A7

-COOX,,

optionally
substituted C,
to C; alkenyl

R,,0COO-

C,HCOO-

A8

-COX,,

optionally
substituted C,
to C, alkenyl

R,,0C0O0-

C4H,CO0-

AS

-CONHX,,

optionally
substituted C,
to C; alkenyi

R,,0COO0-

C,H,COO0-

A10

-CO0X,,

optionally
substituted C,
to C, alkynyl

R,,0C00-

C4H,CO0-

A1l

-COX,

optionally
substituted C,
to C, alkynyl

R,,0C00-

C,H,COO-

A12

-CONHX,4

optionally
substituted C,
to C, alkynyt

R,,0C0O0-

C,H,COO-

B1

-COOX,,

heterocyclio

R,,0C00-

R,,COO-




I BUOCO-i sopropyl McOCOO- i BuOCO- ¢cycl opr opyl McOCOO- | BuOCO- cycl obut yl NEEJC(B?
i BuOCO- cycl opent yl McOCOO- i BUOCO- phenyl McOCOO- i Pr OCO- 2- f ur yl Meocoo- ¥ 8 JUL 2004
i Pr OCO- 3-furyl MeOCOO i PrOCO- 3-t hi enyl McOCOO- i Pr OCO 2- pyri dyl McOCOO-

i Pr000- 3wpymisagsioVe OCOO- i Pr OCO- 4- pyri dyl McOCOO- i Pr OCO- i s oRGT/ERG/NBECO0-

I Pr OCO-i sopropyl McOCOO- i Pr OCO- cycl opr opyl MeOCOO- i Pr OCO- cycl obut yl McOCOO-

I Pr000-cycl opentyl MOCOO i PrOCO phenyl MeOCOO- nPr OCO- 2- f uryl McQ00O

nPr OCO- 3- f uryl MeOCOO- nPr OCO- 2-t hi enyl Me nPr OCO- 3-t hi enyl McOCOO-
0BJW2004 WO 01/57030 47 5 10 15 20 PCT/ U / 03554 nPr OCO 2- pyri dyl MeQO0O
nPr OCO- 3- pyri dyl MeOCOO- nPr OCO- 4- pyri dyl MeOCOO- nPr OCO- i sobut enyl MeOCOO-

nPr OCO- i1 sopr opyl McQ000- nPr OCO- cycl opr opyl MeOCOO- nPr OCO- cycl obut yl MeOCOO-

nPr OCO-cycl opent y| MeOCOO_nPr OCO pheny| MeQCOO nPrCO 2-f ury] MeQCOO
nPr CO- 3- f uf ghMeOCDZORRY CG Retbhicidly! MePRBCOO- | R,CO0- |0 H
B3 -CONHX,, | heterocyclo R,,0C00- | R,,COO- o
B4 -COOX,, | optionally R,,0C00- | R,,COO- 0 H
substituted C,
to C, alkyl
B5 -COX,, optionally R;,0CO0- | R,,COO- 0O H
substituted C,
to C, alkyl
5 |B6 -CONHX,, | optionally R,,0C0O0- | R,,COO- O H
{ substituted C,
to C, alkyl
B7 -COOX,, | optionally R;,;0C00- |R,,CO0- 0] H
substituted C,
to C, alkenyl
B8 -COX,, optionally R,,0C0O0- | R,,COO- 0 H
substituted C,
to C, alkenyl
B9 -CONHX,, | optionally R,,0CO0- | R,,COOC- O H
substituted C,
to C, alkenyl
B10 -COOX,, | optionally R,,0C0O0- [ R,COO0- 0O H
substituted C,
to C, alkynyl
10 | B11 -COX,, optionally R,,0C00- | R,,COO- O H
' substituted C,
to C, alkynyl
B12 -CONHX,, | opticnally R;,,0C00- | R,,CO0- o) H
substituted C,
to C, alkynyl
C1 -COOX,, | heterocyclo R,,0C0O0- | CH,CO0- |R,COO- |H
C2 -COXg heterocyclo R,,0C00- | CH,COO0- R,,COO- | H
C3 -CONHX,, | heterocyclo R,,0C00- | CH,COO- |{R,COO- {H
15 | C4 -COOX,, | optionally R,,0CO0- | CH,COO- |R,,COO- |H
substituted C,
to C, aikyi
C5 -COX,q optionally R,,0C00- | C,H,COO- |R,COO- |H
substituted C,
to C, alkyl
C6 -CONHX,, | optionally R,,0C00- | CH,CO0- |R,COO- [H
substituted C,
to C, alkyl




nPr CO- 3-t hi enyl MeQ00O- nPr CO- 2- pyri dyl MMOCOO-  nPr CO- 3- pyri dyl McOCOO- B JUL 700¢
nPr CO 4- pyri dyl MeOCOO- nPr CO i sobut enyl MOCOO- nPr CO- i sopr opyl I\/bCI)O(g

nPr CO cwob@pkaRy! MeOCOO- nPr CO cycl obut yl McQ000- nPr GO cycpoiparsoybiggOCO0-
nPr CO- phenyl MeOCOO- Exanple 4 Follow ng the processes described in Exanple

| and el sewhere herein, the 25 follow ng specific taxanes having
structural fornula 15 nay be prepared, wherein in each of the series (that
is, each of series A" through "K') R o i82hydroxy and R7 is as previously
defined, including wherein R is R7a0000 and R71 is (i) substituted or
unsubstituted, preferably unsubstituted, C2 to C$ al kyl (straight,

branched or cyclic) such as ethyl propyt, butyl, pentyl, or hexyl; (il)

substi tut g DS prefesa nsubst| ed, _
al kenyl (cq?al ght], dtgﬂﬁ%@he m% PO R 3 S A pereeed ohtsa
cyclic), dquch as |et henyl, V! but enyl, pentenyl or hexenyl; (lii)
substi t ut 4dd_or InQIIhQTiTI i [ ituted C2Ato C alkyny
(straight |ags brarjcioan,, sdcdiptuaaalq/t hyny] R,.poayny| CHcooy! .| Recomy| H of
hexynyl; (li v) sulgstituted |substiassdoS)if uted, preferably unsjubstitutged,

phenyl; or] (v) sybstituted torC salkemyUbsf i tuted, p ef erably unsubsti t ut ed

het er oar oqatTT—Sqci s~ funyt—tiienyt—Tqr d e SISEO)

conpounds,| S80 i s ‘@W%ervﬁ '8“%' d f| nédoﬁa(é'l ﬁlﬁ‘é@ér at]l §e:CR& el Bey ¢l o
I s substitluted or| unsubstift ‘P L hi enyl, of pyridyl, XtO |s
substitutdd or unsubstitueot Ale lenyl ., pyrijdyl, phenyll or | ower all kyl
(e.g., 10 |tefd - bdtydexand HficAssy Rl Rsbomve | beHlmoe- stlergeoken] fal |
configuratfion. I the "B Sfibls fttitedf CLO Sunds, X10 and Rea laré as of her Wi se
as definedq herei n. Prefer ablcé,a[myero ycI o] |s py ef er abl y substltut bd dr
unsubst i t yed fu‘l’ et XS Pt eferabl StbstitHte
unsubstdt ye@n ¥ ury |-CQ% eny'IOPthP {y‘ *Bh@@)@o' Gkl Oal ky'Rs €0%y. H
tert-butyl}), Rea|is preferfd¥ 1tuted or 15|unsubstitued fury|

thienyl, dyridyl ! phenyl,K IdP cﬂ}\l@i"Ybl k , and R and R10 each havelthe

beta stere m cjal In g K10 and
R9a are asocgﬁer 'dgg\gg;({ﬂgfg%% 2ty ,,B(ﬁ era)l)? (Eéeterglpﬁ?fpo 15 h

or

preferably substiftuted or jygstl & fury[ thienyl, or Jpyridyl, |[X10]is
pr ef er abl y substiit-ut-ed—ot IIHCI? bst ved ¥||rul b r\n\l|
D1 -COCX,, heterocyclo R, OCOO- C H CoO- | OH H
D2 -COX,, heterocyclo R;,,0CO0- | C;H,CO0- OH H
D3 -CONHX,; | heterocyclo R,,0C00- | C,H,CO0- |OH H
10 | D4 -CO0X,, | optionally R,,0CO0- | CH,COO- |OH H
substituted C,
to C, alky!
D& -COX,, optionally R,,0CO0- | C,H;COO- OH H
substituted C,
to C, alkyl
D6 -CONHX,, | optionally R,,0CO0- | CH,COO- OH H
substituted C,
to C, alkyl
D7 -COOX,, | optionally R,,0C00- | CHCOO- 1} OH H
substituted C,
to C, alkenyl
1D8 -COX,, optionally R,,0C0O0- | CgH,COO- OH H
substituted C,
to C; alkenyl
15 D8 -CONHX,, | optionally R,,0CO0- | CH,COO- |OH H
substituted C,
to C, alkenyl
D10 -CO0X,, | optionally R,,0CO0- | C,H,CO0O- | OH H
substituted C,
to C, alkynyl




20 pyridyl, phenyl, or lower alkyl (e.g., tert-butyl), ROa is prefewglglmuﬂm
substituted or wunsubstitued fury[, thienyl, pyridyl, phenyl, or

‘al kyl, and R7, Rg and R10 each have the beta stereocheni cal configuration.
In the WD'o1BMa80" E" series of compounds, X10 is as ot herwi £ETASOIHEIPhed
~herein. Preferably, heterocyclo is preferably substituted or unsubstitued
furyl, 25 thienyl, or pyridyl, X 0 is preferably substituted or

unsl Abstitued furyl, thienyl, pyridyl, nyl, or lower alkyl (e.g
tert-butyl), and R7, R (series D only) d R1I0 each have the beta
stereochem cal configuration. In the "F" series of conpounds, X10, Rea and
ROd are as otherwi se as defined herein. Preferably, heterocyclo is
preferably substituted or unsubstitued 30 furyl thi enyl ., or pyridyl X70
is prefer Plﬂ su33¢o§<ut ed j @htisHrmybst i tuedotoo! \eno- poH dyl, [pherlyl,
or | ower Kyl (¢.9., tert Eggtumgd deq i’ preferab y substftuted of
unsubsti t ped fur I, t hi enyltocpyn(y@{l phenyl or | oner al kyl, and R7, R
and R O epeh hat-e—+he—beta—stereochetical—econfHoguratom: mtie—6G—sdri es
of conpoupB42 X10-GANHX, |gptonally ot her i:s@CRO-def Est&EOR5 hOHEin. [H
Preferablly, hetefocyclo i Sbbﬁﬁ@ﬁéﬁzy substituted or unsubgtitued furyl

thienyl, pr pyriglyl, X 0 40 ué 'Flébly substitutied or unsubstitued|furyl,

t hi enyl , 011570 4 7t lyl henyl ,

| ower al kp 1((3 d éa )ﬁ;r Qﬁ%rg&g% rﬁ'pgté:)rga-.l‘ﬂ é I-P?bl;dféf U 9,3 or dﬁ
unsubsti t LIEQ fur yLcoMy eny Ihetqwasycd;yl m;gngbp-or cmgeocw kylO, and RQHR.
and R a epeh heye—the—betra—stet CUL.IICIIL.d.i configuratT oI the ri es
of comBouhB3, X, ¢-CONEXef Meleipesions JdimRERDer pEedlsCOPy ef ér ably, 19

ut ed st g Iyl 4 thi enylgyar
i \H ed c%f‘@g?stgbst | '[’useéjc?l /R t hi er;pl,
Ee g | tert-butlyl), Rea |<> preferclbly

het érocyc|@,TS pf

pyridyl, % i's préﬁ@gbl )%gﬁ 43
pyridyl, Jhenyl or Iomen

substi t ut e.d_n.r_u.xs--hef ity & wer
al kyl, anglER. andl-@DX,gach dpamllyhe bet%,a@ca@ochém&ilocohﬂ gur aﬂ@f—_l 10

In the "Il serie$ of conpounUsitutéd@.and Rea are ps ot herw $e as def|i ned
herein. Pfeferably, heterqdy€&elkys prdferably supstituted or unsubdgtitued

furyl | thi BByl | poPReTRe |98 9@‘?' g S Y I o i

1 \IV } nn\l| n\lr r~hl| Y\l’\l‘\l’\

pr ef er abl subst |tuted or ?-ued furyl, thienyl, pyfidyl, phenyl] or
| ower al kyl . andiR7 and R '% hdve the beth ster pochen cal

configuratigon. . thox )" |ptibefilyof cqrRooadD- X g REDG2a (@ e as dqididriv se
as defineqd herein. Pre?er%lgbymu gtgrqeyclo is p{ef erably gubstitutled of
unsubstitgyed furyl, thi erybcsarkepylrl dqyl, Xi0 isjpreferably substitluted| or
unsubst i t ree—Fur-y——thtemyt pylluyl, i ali (& 0.1,
tert-b@ ylE8 Rea|irEPnef erl sptignal Ugstltﬁ §ééo'20 Gﬁfgﬁvﬁ%tql& furyl| OH
thienyl, pyridyl | phenyl, cﬁubﬁtﬁ

Gl Kyl , and R7} RO and Rjo each j|have|the
beta ster¢ocheni ¢al conf i qdP &e AbgY!
| E9 -CONHX,, | optionally R,,0C00- | CH,C00- |O OH
substituted C,
to C, alkenyl

E10 -COOX,, | optionally R,,0C00- | C,H,COO- |O OH
substituted C,
to C; alkynyl

E11 -COX,, optionally R,,O0CO0- | CH.,CO0- |O OH
substituted C,
to C, alkynyl

E12 -CONHX,, | optionally R,,0C00- | C,H,CO0- |O OH
substituted C,
to C, alkynyl

15 | F1 -COOX,, | heterocyclo R,,0C00- |R,COO- R,,CO0-
F2 -COX,y heterocyclo R,,0C00- | R, COO- R,,CO0-
F3 -CONHX,, | heterocyclo R,,0CO0- | R,,COO- R,,CO0-




In the "K' series of compounds, X,o0, R2a and R a are as ot herw se as 0§ JuL 2001
defined herein. Preferably, heterocyclo is preferably substituted or
unsubstwioueg7eduryl , thienyl, or pyridyl, X 0 is preferabP¢gT3M503564t ed or
unsubstitued furyl, thienyl, 25 pyridyt, phenyl, or |ower alkyl (e.g.,
tert-butyl), Rea is preferably substituted or wunsubstitued furyl, thienyl,
pyridyl, phenyl, or lower alkyl, and R7_ R and Rl3 each have the bet a

st ereochem cal configuration. Any subst Pfuents of each X3, X5, R2, R7, and
R may be hydrocarbyl or any of the heteroatom containing substi t uents
selected fromthe group consisting of 30 heterocyclo, alkoxy, alkenoxy,

al kynoxy, aryl oxy. hydroxy, protected hvdroxv keto, acylqoxy, nitro__am no,
am do, tHigy, ket_@joogcet ad,pt, angl f ool g icegso- bUtr noooph[oﬁph Dr OuUS
containirg noietlies. o a @Eﬁj h1/57030 50 R/ Rl4 H) B2 OAc b 10|15
PCTI USOL103554 (115) Seri estzsfggm R14
Al - 000X, GhetereeyecoR—a0cgo—CoHS000—01THAZ- mx, otreterocyctaR7a0006=1C6H5 00
OH A3- COJH—% ohet [ef8¥X6| oH7emD08ICs Hs CpBr.QSIPO- | R,COO- R,,CO0- | H
A4- C00X, Qopt i ondl | yR a000|Gubst#sitsdC. OH substitufed C2 to 48 al kyl
A5- COX, ogpt i onal |l yR7a0000}- teEHAt0- OH| substitutéd C2 to C3 aI kyl
A6- CONHX, t1onal 00- | tytee _to H
A7- 000X, dopti on dq@"{% qﬁnh 4 c. OH éau%%&?l t ut ed‘cb to . ?Qeny
A8- COX, Qdpt i onal I yR7a0000-t i - OHj substituted C2 to C.{ al kenyl
F7 -CO0OX,, | optionally R,,0CO0- | R,,COO- R;,,COO- | H
substituted C,
to C, alkenyl {
5 |F8 -COX,, optionally R,,0C00- | R,,COO- R,,COO- | H
substituted C,
to C, alkenyl
F9 -CONHX,, | optionally R,,0C00- | R,CO0- R,,CO0- | H
substituted C,
to C, alkenyl
F10 -COOX,, | optionally R,,0C00- | R,,COO- R.,CO0- | H
substituted C,
to C, alkynyl
F11 -COX,, optionally R,,0C00- |R,,COO- R,,COO- | H
substituted C,
to C, alkynyl
F12 -CONHX,, | optionally R,,0C00- | R,COO- R,,CO0- | H
substituted C,
to C, alkynyl
10 | Gt -COQX,, | heterocyclo R,,0C00- | R,,COOC- OH H
G2 -COX,6 heterocyclo R,,0C00- [ R,COO0- OH H
G3 -CONHX,, | heterocyclo R,,0CO0- | R,,COO- OH H
G4 -COOX,, | optionally R,,0C00- | R,COO0- OH H
substituted C,
to C, alkyl
G5 -COX,, optionally R,,0C00- | R, COO- OH H
substituted C,
to C, alky!
15 | G6 -CONHX,, | optionally R,,0C00- | R,COO0- OH H
substituted C,
to C, alkyl
G7 -CO0OX,, | optionally R,,0C00- | R,COO- OH H
substituted C,
to C, alkeny!




A9- CONHX100pt i onal | yR, aOCOO- C6H5000- OH substituted C2 to C. al kenyl 08 JuL 2604
A10- COOX, oopti onal | yR7, a0000 C6H5000- OH substituted C2 to C al kynyl

Al'l - COX, Qopti onal | yRTaOCOO CBH5000- OH substituted C2 to C8 al kynyl

Al12- CONWG 6ostesenal | yR7a0000- C6H5COO- OH substituted C2 t PCE/USNRIAHI

Bl - 000X10het er ocycl oR7a0000- R2, 000- OHO B J U 1 7004 WO 01/57030 51 10 15
PCTI US01/ 03554 B2- COX, ahet er ocycl oR7. 0000- R2aCOO- OH

B3- CONHX, ohet er ocycl oR, 30CO0- R23C00- OH

B4- COOX, oopt i onal | yR7. , 0000- R2. 000- OH suBStituted C2 to C. al kyl
B5- COX, oopti onal | yR7a0000 R23000- OH substituted C2 to Ca al kyl
B6- CONHX, oopt i onal | yR7a0000- R2a0000H substituted C2 to C8 al kyl
B7- COOX, Ooptional | yR aOC00- R2a000-0H substituted ¢ to C alkenyl
B8- COX, aopiggnal IlyBep000 [Rai8RAn0H subr}bosed (R ood al kenyi H
B9- CONHX, Qopti ondl | yR?’aOOCOSLJBgaQ -®H su stitutea & to C, |al kenyl
B10- COOX, gopt i ongl | yR7a00(Qo i} dMehyOH substitutefd C2

G9 -CONHX,, | optionalty R,,0C00- | R,COO- CH H
substituted C,
to C, alkenyl

G10 -COOX,, | optionally R,,0CO0O- | R,,COO- OH H
substituted C,
to C, alkynyl

G11 -COX,, optionally R,,0C00- | R,,COO- OH H
( substituted C,
to C, alkkynyl

5 |G12 -CONHX,, | optionally R,,0C0O0- | R,,COO0- OH H
substituted C,
to C, alkynyl

H1 -COOX,, | heterocyclo R,,0C0O0- | CH,COO- |OH OH
H2 -COX,, | heterocyclo R,,0C00- | CH,COO- |OH OH
M3 -CONHX,, | heterocyclo R,,0C0O0- | C,H.COO- |[OH CH

H4 -COOX,, | optionaliy R,,0C0O0- | CH,CO0- |OH OH
substituted C,
to C, alkyl

10 JH5 -COX,, optionally R,,0C00- | C,H,CO0- |OH OH
substituted C,
to C, alkyl

H6 -CONHX,, | optionally R,,0C00- | CH,CO0- |OH OH
substituted C,
to C, alkyl

H7 -COOX,, | optionally R,,0C00- [ CH,COO- |OH OH
substituted C,
to C, alkenyl

H8 -COX,q optionally R,,0C00- | CH,CO0- | OH OH
substituted C,
to C, alkenyl

H9 -CONHX,, | optionally R,,0C00- | CH,COO- |OH OH
substituted C,
to C, alkenyl

15 | H10 -COOX,, | optionally R,,0C00- | CH,CO0- |OH OH
substituted C,
to C; alkynyl

H11 -COX,e optionally R;,0C00- | CH,CO0- |OH OH
substituted C,
to C; alkynyl




to C. al kynyl B11-COX10optional | yR7a0000 R2a0000H substituted C2 to CEB L2004
al kynyl B12- CONHX, “opti onal | yR730000- R2000- OH substituted C2 to C. al rT'yI

C - COOXmbetsT03eycl eR7. 0000- CBH5000- RgaCOO- H PCT/US01/03554

C2- COX, ohet er ocycl oR780000- C6H5000- R9. 000- H

C3- CONHX, Ghet er ocycl oR7a0OCO0- C6H5000- R9aC00- H

C4- COOX, aopti onal | yR780000- C6H5000- RO. 08,9- H substituted C2 to C al kyl

C5- COX, Qopti onal | yR7aOCOO C8H5CO0- Rg800 28] substituted C2 to C8 al kyl

C6- CONHX10o0pt i onal | yR7a0000- C6H5CO0- R9aC00-H substituted C2 to C. alkyl 0 8
JUL 700 WD 01/57030 52 5 10 15 PCT/ USO1 /03554

C7-000X100ptional | YRY7, C6HECON R9, 000-H substituted C2 to C .al keny
C8- COX, aoptygnal | LBERPDR0- %Hg,%) R9aCJCiQ dcedst | CH.oDE2 {5 al kerm,(l :
C9- CONHX, qopt i ongl I yR7a00q Gy, @,RY, . 000H substituted C| to C. g kenyl -
C10- CO0X, gopt i ongl | yR?aOOCng Ra. 000 H substltut ed Ci{ to C. gl kynyl
Cl1- COX, f |peptergHyRA36640—CoH080- RO 0H—substtuted—C2 1t o€ —= kéuy
) -CO0X,, | heterocyclo R,,0C00- | R,,COO0O- O H
12 -COX, heterocyclo R,,0C00- [ R,,COO- o OH
13 -CONHX,; | heterocyclo R,,0C00- | R,,COO0O- O OH
5 |4 -CO0OX,, | optionally R,,0C00- | R,COO- O OH
substituted C,
to C; alkyl
15 -COX,p optionally R;,,0C00- [ R,COOC- O OH
substituted C,
to G, alkyl
16 -CONHX,, | optionally R,,0C0O0- | R,,COO- O OH
substituted C,
to C, alkyl
7 -CO0OX,, | optionally R,,0C00- | R,C0O0- o] OH
substituted C,
to C; alkenyl
18 -COX,p optionally R,,0C00- | R,COO- O OH
substituted C,
to C, alkenyl
10 |19 -CONHX,, | optionally R,,0CC0- | R,,COOC- O OH
substituted C,
to C, alkenyl
110 -CO0X,, | optionally R,,0C00- | R,COO0- O OH
substituted C,
to C, alkynyl
111 -COX,, optionally R,,0C00- { R,COO- O OH
substituted C,
to C, alkynyl
12 -CONHX,, ‘| optionally R,,0C00- | R,COO0- o OH
substituted C,
to C, alkynyl
J1 -CO0X,, | heterocyclo R,,0C00- | R,COO0O- OH OH
15 |J2 -COX,o heterocyclo R,,0C0O0- | R,COO- OH OH
J3 -CONHX,, | heterocycio R,,0C00- |{R,COO- OH OH
J4 -CO0X,, | optionally R,,OCO0- |R,COO- OH OH
substituted C,
to C, alkyl




C12- CONHX, oopt i onal | yR7. OCOO- C6H5000- R9aCOO-H substituted C. to C al Kyyii 2004
01- CO0X10het er ocycl oR750000- C6H5000- OHH

D2- COX, ohet er ocycl oR7a0OCOO- C6H5000- OHH

D3- CONH:adies7esoocycl oR7. OCOO- C5H5COO- OHH PCT/US01/03554

D4- 000X, Oopt i onal | yR7aOCOO- C6H5CO0- OHH substituted C2 to C al kyl

05- COX100pt i onal | yR7aOCOO- C6H5CQO0- OHH substituted C2 to C. al kyl

D6- CONHX, oopt i onal | yR7a0000 C6H5COO- OHH substituted C2 to C. al kyl

D7- 000X, Oopt i onal | yR7a0000 C6H5000- OHH sUbstituted C2 to C. al kenyl

D8- COX, aopti onal | yR7a0000 C6H5000- OHH substituted C. to C. al kenyl

D9- CONHX, oopt i onal | yR7. OCOO- C6H5COO- OHH substituted C2 to C5 al kenyl

D10- 000X, floptional |l yR7. OCOO CEHSCO0 CHH substituted C2 to C5 alkyny!l 08
jut 2001 Wg501/57080)53 S ﬁgoé@l PCTI U$Q,0CORB550R,.COO- | OH OH
D11- COX, odpt i onalfl yR?aDOCO( Q& H substitufed C. to j:. al kynyl
D12- CONHXj oopt i onal I y R7aO¢@®c 4 GH H substituted C. to C. al kynyl
El - COOX, , pheterotyctoRratt GG CBHSGGG- f—cH '
J6 -CONHX,, | optionally R,aOCOO- R,,CO0- OH OH
substituted C,
to C; alkyl
J7 -COOX,, | optionally R,,0C00- | R,COO- OH OH
substituted C,
to C, alkeny!
J8 -COX,q optionally R,,0C0O0- | R, COO- CH OH
( substituted C,
to C, alkenyl
5 |[J9 -CONHX,, | opticnally R,,0C0O0- | R,,CO0O- OH OH
substituted C,
to C, alkenyl
J10 -CO0OX,, | optionally R,,0C0O0- | R,COO- OH OH
substituted C,
to C, alkynyl
J11 -COX,, optionally R,,0C0O0- | R,,COO- OH OH
substituted C,
to C, alkynyl
J12 -CONHX,, | optionally R,,0CO0- | R,,CO0O- OH OH
substituted C,
to C, alkyny!
K1 -CO0OX,, | heterocyclo R,,0C00- | R,,COO0- R,,CO0- | OH
10 [K2 -COX,, | heterocyclo R,,0C00- |R,COO- |[R,CO0- |OH
K3 -CONHX,; | heterocyclo R,,0C0O0- |R,COO- R,,CO0- | OH
K4 -CO0OX,, | optionally R,,0CO0- | R,,COO- R,,COO- | OH
substituted C,
to C, alkyl
K5 -COX,, optionally R,,0C00- | R,COO- R, CO0O- | OH
substituted C,
to C, alkyl
K6 -CONHX,, | optionally R,,0C00- | R,,COO- R,,COO- | OH
substituted C,
to C, alkyl
15 | K7 -COOX,, | optionaily R,,0C0O0- | R,COO- R;,COO- | OH
substituted C,
to C, alkenyl
K8 -COX,0 optionally R,,0CO0- | R,,CQO- R,,COO- | OH
substituted C,
to C, alkenyl




E2- COX, ahet er ocycl oR730000- CBHSCOO- 0 CH ) 8 00
E3- CONHX, ohet er ocycl oR7a0OCO0O- C6H5000-0 OH b8 Jut 200
E4- 000Xvempt/smaal | yR7a0C00- CSH5CO0-0 OH substituted C2 to RGT/B0IPESS4

E5- COX, oopti onal | yR7a0000 C6H5000-0 OH substituted C. to Ca al kyl

E6- CONHX, oopt i onal | yR7a0000 CBH5COO- 0 OH substituted C2 to C8 al kyl

E7- COOX, Oopti onal | yR7a0000 CBH5000-0 OH substituted C2 to C. al kenyl

E8- COX, oopti onal | yR130000- CBH5000- 0 CH stituted C. to C8 al kenyl

E9- CONHX, oopt i onal | yR7aOCOO- C$H5000-0 OH substituted C2 to C. al kenyl

E10- COOX, oopti onal | yR7a0000- CBH5000- 0 OH substituted C2 to C. al kynyl

EI | - COX100pt.i Ona:hl yR7. 0000- CBHSCOD- O substituted C2 to C_ alkyn
12- CONHX| p@pt i ohatbiirka00@eishditp 000- ¢ solst | R ed2 taRgiecal)k
F1- COOX, ohet er ocycl 0R7adb()@u&lgﬁa@@d?gc (% H b ) IIDH
F2- COX, ah¢t er ocy¢l oR710000 1&9@&@@? qoo-
F3- CONHX, H-hetergeyeteRAFaEcoo0R23€00-RIa000— 1 Wa-0H-570S0— 45 —10—15 018
Jul 2QN  PBTPUSO]-COSBE4 Foptomtyoopt i cﬁra@@?@raooﬁﬁﬁﬁé%rooo Re.CQ$d0 | I9H
substituted C2 substituted
to C,; alkynyl
K11 -COX,, | optionally R,,0C00- | R,COO- R,,COO- | OH
substituted C,
to C, alkyny!
K12 -CONHX,, | optionally R,,0C0O0- | R,,COO- R,,COO- | OH
substituted C,
to C, alkynyl !
S Example 5

In Vitro cytotoxicity measured by the cell colony formation assay

Four hundred cells (HCT116) were plated in 60 mm Petri dishes containing
2.7 mL of medium {modified McCoy's 5a medium containing 10% fetal bovine
serum and 100 units/mL penicillin and 100 g/mL streptomycin). The cells were
10 incubated in a CO2 incubator at 37 °C for 5 h for attachment to the bottom of Petri
dishes. The compounds identified in Example 2 were made up fresh in medium
at ten times the final concentration, and then 0.3 mL of this stock solution was
added to the 2.7 mL of medium in the dish. The cells were then incubated with
drugs for 72 h at 37 ° C. At the end of incubation the drug-containing media wer.
15 decanted, the dishes were rinsed with 4 mL of Hank's Balance Salt Solution
(HBSS), 5 mL of fresh medium was added, and the dishes were returned to the
incubator for colony formation. The cell colonies were counted using a colony
counter after incubation for 7 days. Cell survival was calculated and the values of
ID50 (the drug concentration producing 50% inhibition of colony formation) were
20 determined for each tested compound.



to C. alkyl F5-COX ooptionallyR7. 0000 R2,, 000-R9,, 000- H substituted &8 Jb 2004
C. al kyl F6- CONHX, oopti onal | yR7a0000 R2a000- R9aC00- H substituted C. to C$
al kyl F7-COOX, oopti onal | yR7. OCOO- R23000- RgaCOO- H substit Ce

al kenyW@81/8t% 0opt i onal | yR7a0000- R2a000- RgaCOO- H subst |%ffga&@2"%% C.

al kenyl F9- CONHX, oopti onal | yR7. OCOO- R2aCOO- R9. 000- H substituted C2 to C
al kenyl F10-000X, Oopti onal | yR7. OCOO- R2a000- Rga000- H substituted C2 to C8
al kynyl F11- COX, oopti onal | yR730C00- R2aG§)- R9. 000- H substituted C2 to C3

al kynyl F12- CONHX, oopti onal | yR7. OCOO- R2aCOO- R9aCOO- H substituted C. to C
al kynyl G- C00X, ohet er ocycl oR7a0000 R, . COO- OH H

&2- COX, ahet er ocycl oR7a0000 R2a000- OH H

G3- CONHX, Ohet er ocycl oR7. OCOO- R2. 000- OH H

4- 000X, Ooptional | yR7. OCOO- R2, COO- OH H substituted C2 to C al kyl

Gb- COX, aopti onal | yR7a00 scoo-SH—-suirsttuted—€2—tu C8 al kyl
G6- CONHX, oopt i onal | yR7apo@ormowd-io4 H sBb¥i] ?( C2 lto C8 al kyl
G7- 000X, Oopt i onal | yR7. OBOO- R2, , 000- |3 ﬁPs{UHb)t*ﬂgui‘gg 2 |to C. alkenyl 0 8
JUL 1004
taxol 2.1
docetaxel 0.6
4144 <1
5 4151 <1
{ 4164 <1
4188 <10
4222 <1
4234 <1
10 4244 <1
4262 <1
4304 <10
4355 <1
4363 <10
15 4411 <1
4424 <1
4434 <1
4455 <1
4474 <1
20 4484 <1
4500 <1
4515 <10
4524 <1
4533 <1
25 4555 <1
4584 <10
4566 <1
4575 <1




WO 01/57030 55 5 10 15 PCT/USO | /03554 G8- COX, coptional | yR7a0000- {18 fuUL 2004
R2a000-OH H substituted C. to C8 al kenyl - CONHX, oopti onal | yR7aOCOO

R2aCOO- @b dirsyodmst i tuted C2 to C. al kenyl GL0- COOX100pt i on@dTyHSe1 00853
R2aCO0- OH H substituted C2 to C. al kynyl Gl1-00X Ooptional | yRi aOCOO
R2aCO0O- OH H substituted C2 to C8 al kynyl GL2- CONHX, aopti onal | yR7aC000-
R2aCOO- OH H substituted C2 to C8 al kynyl H1- COOX, Ghet er ocycl oR7a0000C
C5H5000- CH OH H2-CIZ>X,aheterocycIoR78000§O C6H5000- CH OH

H3- CONHX, ahet er ocycl oR780000- CSHSCOO- OH OH H4- COOX, oopt i onal | yR780000-
C5H5000- OH OH substituted C. to C8 al kyl H5-COX, ooptional | yR7. 0000-
C815000- OH OH substituted C2 to C. al kyl H6- CONHX, oopti onal | yR780000-

C5HS000- OH OH substi tut eq;% to C ilckml H7- COOX, aopt i sz\al | yR780000
C6H5000- OH OH substit ut gd to-C8 pbnal | yR7a0000
C8H5000- OH OH substitutgdigd to C. qlkényl HO- CONHX, oopfi onal | yR7aQ000-
C6H5000- OH OH substi t ut ;ég% <
4674 <1
5 4688 <10
4696 <1
4744 <1
4766 <1 .
5466 <1 |
10 6151 <1
6246 <1
5433 <1
4818 <1
6566 <10
15 4855 <1
4464 <1
4904 <10
4877 <1
4979 <10
20 4444 <1
4899 <1
4969 <1.
5225 <10
5211 <10
25 5165 <1




to C8 al kenyl H10- COOX10opti onal | yR780000- CSH5000- OH OH substituted g &hoz
C. al kynyl H11-COX, oopti onal | yR780000- H5000- OH OH substituted C2 tu s 004
al kynyl 08 JUL2004 WD 01/57030 56 5 10 65 pcT/ USD1/ 03554

H12- CONHX, aopt i onal | yR7a0COO C3H5CO0- OHOH substitut.ed C. to C. al kynyl

11- C00X, ahet er ocycl oR7. OCOO- R2aCOO- 0CH

12- COX, ohet er ocycl o0R7a0000- R2aCOO- OCH

13- CONHX, &lBHBS er ocycl oR7. OCOO- R23C0O0- OCH

14- COOX, oopt i onal | yR7a0000 R2. 000- 0OH substituted C2 to C8 al kyl

15- COX, Oopti onal | yR7a0000 R22000- OCH f substituted C2 to C8 al kyl

16- CONHX, oopt i onal | yR7a0000 R2a800- OO—, substituted C2 to C. al kyl

17- 000X, Oopt i dnal | Prpxanedamn Totnkigibstituted 2 to C8 al kenyl

| s- COX, oopti onal | yR780000- R2a000- OOH substituted C2 to Ce al kenyl

19- CONHX, Qopti onal.l yR7. OCOO- R2. 000- OOH substjtuted C2 to C8 al kenyl

110- 000X, Oopt i onal | yR78CIIIi5Iﬁ2HOQ5)-OO—| substf'utfyd C2 to C8 al kynyl

wherein

R, is acyloxy;

R, is R,,O0CO0-;

Ry, is hydrocarbyl, substituted hydrocarbyi or heterocyclo, wherein the
substituted hydrocarbyl is substituted with a group selected from heterocyclo, alkoxy,
alkenoxy, alkynoxy, aryloxy, keto, acyl, acyloxy, nitro, amino, amido, cyano, thiol,
ketals, acetals, esters and ethers; |

R, is keto, hydroxy, or acyloxy:

R, is hydroxy;

R,, is hydrido or hydroxy;

X, is substituted or unsubstituted alkyl, alkeny}, alkynyl, or phenyl, or heterocyclo;

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

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

Acis acetyl.

2. The taxane of claim 1 wherein R, is R,,0CO0- and R,, is
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyl cr C, - C; alkynyl.

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

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



111- COX, oopt i onal | yR7a0000 R2, 000- 0OH substituted C2 to C. al kynyl Pa JUL 2004
112- CONHX, f | opti onal | yR7a0000- R2a000- OCH substituted C. to C8 al kyny

J1- C@W}ﬁ;§6ﬁcycl 0R7a0000 R2. 000- OHOH PCT/US01/03554

J2- COX, ahet er ocycl oR7. OCOO- R2a000- OHOH

J3- CONHX, ohet er ocycl oR7a0000 R2ac OO OHOH

J4- Q00X fl opti onal | yR7. OCOO- R2, 000- OHCOH substituted C. to C alkyl OB JUL
2006 WD 01/57030 57 5 10 15 PCTfUSOL /08354

J5- COX, oopt i onal | yR730000- R2ZaCOO- OH OH substituted C2 to C al kyl

J6- CONHX, oopt i onal | yR7a0000 R2, 000- OH OH substituted C2 to C al kyl

J7- COOX, oopt i onal | yR7a0OC00- R2. 000- OH OH substituted C2 to C8 al kenyl

J8- COX, oopt i onal | yR7a0000- R2a000- OH OH substituted C. to C8 al kenyl

J9- CONHX, oopt i gnal | wR7. SWRSE I d o .C..al I
J10- 000X100pt | Bnal | ﬁi?atgg% %%%&“833@&{% ‘teut?&s @ %‘w 'g?h%ln%%ixs
J11- COX, cieptQDA,| giRd JQOBO-HAYD00- OH OH substituted C2 to C. al kynyl
J12- CONHX, aopt i onal | yR7. OCOO- R2a000- OH COH

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-pyridyl, 3-pyridyi, 4-pyridyl, C, - C; alkyl, C, - C, alkenyl, or C, - G,
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, atkynyl or X; is -COOX,, and X,, is
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C, - C; alkynyl.

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

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

11.  The taxane of ciaim 10 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thieny!, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C4 alkenyl, or C, - C,
alkynyl.

12.  The taxane of claim 10 wherein X, is -COX,, and X,, is substituted
or unsubstituted phenyl. 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyri\dyl, 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.

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

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



substituted C. to C al kynyl Kl1-COOX10heterocycl oR7. OCOO- R2a000R9aCO04§ (BHl 2004
K2- COX, ohet er ocycl oR7. OCOO- R28000- R9. 000 OH

K3- CONHY @83 ey cl oR, aOCOO- R2. 000- R 000- OH PCT/US01/03554

K4- COOX, aopt i onal | yR, aOCOO- R2., 000- R9. 000- OH substituted C2 to C al kyl
K5- COX, fl opti onal | yR7a0000 R2. 000- RO8C00- OH substituted C2 to C. al kyl

K6- CONHX, oopt i onal | yR780000- R2a000R98 OH substituted C2 to C al kyl

K7- COOX, Oopt i onal | yR7. 0000- R2a000- R9a OH substituted C2 to C8 al kenyl
K8- COX, oopti onal | yR7. OCOO- R28000- R9. 000- OH substituted C2 to C8 al kenyl 0
8 JUL 2004 WD 01/57030 58 PCT/USO 103554

K9- CONHX, Oopt i onal | yR7a0OCOO- R2. 000- R9. 000- OH substituted C2 to C al kenyl
K10- COOX, oopti onal | yR7a0000 R2a000- R9a000CH substituted C2 to C al kynyl
K11- COX, oopt i ol | y Aheoaxanezd omRihedoran Xyisst-furyk Sdfucg, 2dhienyhiSkynyl
K12- CON lﬁgﬂl Ii ) ?,Q@ v - Ster t .@. al kynyl
5 Exarrp:_?;t I "%WF@*E;?@ o) |l’§2 ﬁg%%ﬂ %ﬁfyltsﬁg cdt:ﬁ ?lkgg}(lgﬁ;tgor%ﬁation
assay FouBlkyOMdred cells (HCT1 16) were plated in 60 mmPetri dishes
containing 2.7 nmL of nedium (nodified McCoy's 5a nedi um cont ai ning 10%

retal bovine S8 UM ak0% WY i SHEE ! 1 -2 L PN SLbSRRA -
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridy!, 4-
pyridyl, C, - C, alky!, 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.

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

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

19.  The taxane of claim 18 wherein X, is 2-furyl, 3-fury!, 2-thienyl, 3-
thienyl, 2-pyridy!, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C4
alkynyl. -

20. The taxane of claim 18 wherein X, is -COX,, and X,, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thieny!, 2-pyridyl, 3-pyridyl, 4-
pyridy!, C, - C, alkyl, C, - Cg alkenyl, or C, - Cg alkynyt or X; is -COOX,, and X, is
substituted or unsubstituted C, - C, alkyl, C, - C, alkenyl, or C, - C4 alkynyl.

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

22.  The taxane of claim 2 wherein R, is hydrido and R, is benzoyloxy.
23.  The taxane of claim 22 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-

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



10 incubated in a CQ2 incubator at 37 C for 5 h for attachment to thef§ sy om
bott om @fp dfighéde di shes. The conpounds identified in Examplcensome’sss made up
fresh in medium at ten tinmes the final concentration, and then 0.3 nL of
this stock solution was added to the 2.7 nL of nediumin the dish. The
cells were then incubated with drugs for 72 h at 37 0 C. At the end of

I ncubation the drug-containing nedia weB4 15 decanted, the dishes were
rinsed with 4 nL of Hank's Bal ance Salt Solution (HESS), 5 nL of fresh

medi um was added, and the dishes were returned to the incubator for col ony

formation. The cell colonies were counted using a colony counter after
i ncubati on for 2#.dayhe taxanesafralaival2 weherein BuisaC@Xamnd Keo Faubssitwed | pso |

c day ! < WERSTEH] 1 4 _ S
%0 qet or wOh SHSHEstAted BrBRAC SLAG, SR @%@W‘é@%ﬂ%@i&"’ﬁé@?ﬂ ag), aver e
PCTI USOU0B§BdYI5 €, 5 Qalkyl, £ -4B @bapyurtiCh- WsateynyhorXs(s 37 %xdB2. 1

docet axel AL 42 42 2<1
438256%%@2@%%2%%%%@1 4424%%’%& %%ﬁﬁﬁﬁi A gahﬁﬁoq

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

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

27. The taxane of claim 26 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyi, 3-pyridyl, 4-pyridy!, C, - C; alkyl, C, - C; alkenyl, or C, - G,
alkynyl. :

28. The taxane of claim 26 wherein X, is -COX,, and X,, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thieny!, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C, alkynyl or X5 is -COOX,, and X, is
substituted or unsubstituted C, - C, alkyl, C, - C, atkenyl, or C, - C; alkynyl.

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

30. The taxane of claim 1 wherein R, is R,,0CO0-and 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-pyridyl, 4-pyridyl, C, - C alkyl, C, - C; alkenyl, or C, - C,
alkynyl.

32. The taxane of claim 30 wherein X, is -COX,, and X,, is substituted
or unsubstituted pheny!, 2-furyl, 3-furyl, 2-thieny!, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - Cg alkyl, C, - C, alkenyl, or C, - C; alkynyl, or X, is -CO0OX,, and X, i8
substituted or unsubstituted C, - C, atkyl, C, - C, alkeny!, or C, - C, alkynyl.
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. 33. The taxane of claim 30 wherein X, is -COX,, and X, is phenyl, or X,
is -COOX,; and X,, 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-thienyi, 3-
thienyl, 2-pyridyl, 3-pyridyi, 4-pyridy!, C, - C, alkyl, C, - C; alkenyl, or C, - C;
alkynyl. |

( 36. The taxane of claim 34 wherein X; is -COX,, and X, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - C, alkenyl, or C, - C, alkynyt or X is -COOX,, and Xy, is
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C, - Cg4 alkynyl.

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

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

39. The taxane of claim 38 wherein X, is 2-furyl, 3-furyl, 2-thieny, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C; alkenyl, or C,- G4
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-pyridyl, 4-
pyridyl, C, - C, alkyl, C, - C, alkenyt, or C, - C; alkynyl or X is -COOX,pand X, is
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C, - C, alkyny!.

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

42. The taxane of claim 30 wherein R, is hydrido and Ry is keto.
43. The taxane of claim 42 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-

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



08 JULma 61 Cains 1. A taxane having the formula: R R14 HO R2 O O“\GBJU[Z(}{]&
wherein R is aryloxy; R7 is 87,0000-; R7a is hydrocarbyl, substitute
hydrocar\bglo”g-mg,bleterocycl o, vvherel n the substituted hydrqzsrawbgd]msss4
substituted with a group selected from heterocycl o, al koxy, al kenoxy,

al kynoxy, aryloxy, keto, acyl, acyloxy. nitro, am no, am do.' cyano, thiol,
ketal s, acetals, esters and ethers; Rg is keto, hydroxy, or acyloxy; R13
S hydroxy R14 is hydrido or hydroxy X86i s substituted or unsubstituted
al kyl, al kenyl, al kynyl, or phenyl, or heterocyclo; X5 is -COX,, -C00X,,
or -CO\IHX,O; X,O S hydrocar byl , substitut ed hydrocarbyl, or heterocyclo;
and Ac is acetyl. 2. The taxane of claim1l wherein R7 is R ,0000 and R,
is substituted or unsubstituted C, - C8 al kyl, CZ - C8 alkenyl or C2 - C8

| kynyl . 3. Th |
e hianyl o Ay T hedaxind oFLiai{1e) GHord &S COX angt X, 5 Slibgiu =
c8 al kenyIOFbﬁSl&SMU@Q P@W}/rﬁr}[ uryy 3 %ml Qaﬂatﬁml traeayan@mﬁM S-pyndyli 4-

; CtOffl ,en;llnd %ﬂ&/l' e S'E{,b?atllkﬁl%edco%ikéﬂwl&'sc t@t%qkmeam 192 ¢9t»tba%dfxggyé

thi e y f kyl, C2
c8 al kenyISUQﬁt't@?Oyor@%%Méd Qar ‘5(53“%’}/ %0()\@ gﬁ‘ﬁ’ﬂyk)/(ml% GuB W‘Y[ut ed or
unsubstituted C, - C alkyl, C - C8 alkenyl, or C2 - C al kynyl 0 8 JUL
7001 WO 01/ 5703 10355 2 5. The taxane @f~.¢l aim ein X5, s
-COX,, and X10 éphéﬁ;?qa"%'?ei clafi 42, uhereil e 5 15.9% 0 2 wsf’ée”i"h 7,
t axane of isl-ﬂ@uox Jyaed e, nisRdbutyls hydrido. 7. The taxane of claim6 wherein
X3 is 2-fury], 3-furyl, 2-thienyl, 3- thienyl, 2-pyridyl, 3-pyridyl,

4-pyridyl, C - C alkyl, C - C8 alkenyl, or_ C2 - C8 alkynyl.
46. The taxane of claim 30 wherein R, is benzoyloxy and R, is keto.

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

48. The taxane of claim 46 wherein X is -COX,, and X,, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyi, 4-
pyridyl, C, - C, alkyl, C, - C; alkenyl, or C, - C; alkynyl or X5 is -COOX,, and X,, is
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyt, or C, - C; alkynyl.

49. The taxane of claim 46 wherein X, is -COX,, and X,; is phenyl, or X,
is -CO0OX,, 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-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - Cg alkenyl, or C, - C,
alkynyl.

52. The taxane of claim 50 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.

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



| 8. The taxane of claim6 wherein X. is -COX" and X10 is substituted0 BrJUt 2004
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3- thienyl 2- pyridyl
3-pyridyl, 4- pyridyl, Cl - c8 al kyl , 2 - C al kenyl or C. kyn yI

or X. i WO@ZRI® and X10 is substituted or unsubstituted R?T"USQ?"’:‘éﬁ“kyl 2
- C alkenyl, or C. - C alkynyl. 9. The taxane of claim6 wherein X5 is
-COX10 and X10 is phenyl, or X. is -COOX10 and X10 is t-butyl. 10. The
taxane of claim2 wherein R2 is benzoyl oig . 11. The taxane of claim10
wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3- thienyl, 2-pyridyl, 3-pyrdyl,
4-pyridyl, C - C alkyl, C2 - C8 alkenyl, or C - C8 alkynyl. 12. The
taxane of claim 10 wherein X. is -COX14 and X10 is substituted or

unsubstituted ppenyl . 2-fur 3-fur 2- Lh n;

3-pyridyl, 4- pyTi dy’ll'heéaxaa/%bf I 3yd @eren& hm@é@ﬁ %%etg(,&){%rg%]yl
or X5 is -K&p26loxend X1D is substltut ed or unsubstituted C, - C alkyl, C2
- C. alkenyl, or C2 - C8 alkynyl. 13. The taxane of claim 10 wherein X is

- COX10 and X10 is phenyl, or X5 is -COOX10 and X10 is t-bu g 14. The
taxane of cl ai nb8. whéheitaxaneof sianycm wheaia X is i2sfurdt 3-futyl g2-3iengbR- WO

01/ 57030 R 4 1N f
2-furyl, §%Hj§' gﬁéﬁ Sﬁ%rfb@l 4Pﬁ xe,ne(p allr€¥lg$?‘-b§ a\gf/@;r:i)g;}?r 2 g”n dyl ,

C, - C8 alalgynylce - ©8 alkenyl, or C2 - C8 alkynyl. 16. The taxane of
cl ai m 14 wherein X is -Cox" and X,0 is substituted or unsubstituted

phenyl , 2- fury 2- th e hi eny) ,. 2 idyl,, . 3-pyridyl -
pyridyl, G c§6a| ktﬁ‘é ne pf ¢ %Y’R&‘ﬁwi‘e{)‘?mélz s “gB%yp @Hﬁwd%kbgﬁ{tgte‘ﬁ

- lCng, f) angr Qﬁéhbs‘iltuteldbﬁtertyutzaﬂ.lr?[r Mw}dbStthten?zE(B-mlenle piriayl, 3-Qpridyl G&

a ny or V, ne 0 4 I X"
and X, PERAGT 6 e ot e TS| Bt X5 e EOR, Bnd X 1
cl ai m 2 wherbstiwutes cnrsm:mhmb;utedyﬂa'r@e &kyl, éDzk-eGJpalkggyl Dh@zt-a&aﬁ@yaﬂ claim 18
wherein X3 is 2-furyl, 3-furyl, th| enyI 3- t hi enyI 2-pyridyl,

3-pyridyl, 4-pyridyl, C-OBaI , al ken
20pyTheyt axangyﬁ?' Z| Ahmtagang ef éliarlfn>54 w@er@o%s 'Saﬁé&p ,a’\dsxsldﬁgﬁf’ﬁ{ é% 9<=—»or

unsubsti t ute NYind X fi!él’tydut |3 furyl, 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, E4@C§3%0\/ & y kyl , 2 - C al kenyl, or C2 - C al kynyl

or X. is -COOX and X IS substltuted or unsubstituted C, - C alkyl, C2 -

C. alkenyl, or 68 - GBeahkynebfclim TahergindReisd®, 0COG 2BdWRerieimetkyl ¢rs
-COX" and X Ls phenyl, or X is -COOX,0 and X" is t-butyl. 22. The taxane
of claim2® rein R4 is hydrido and R2 i s benzoyl oxy.

59. The taxane of claim 58 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C4 atkenyl, or C, - C4
alkynyl.

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; alkenyt, or C, - C, alkynyl, or X, is -COCX,, and X is
substituted or unsubstituted C, - C, alkyl, C, - Cg alkenyl, or C, - C; alkynyl.

61. The taxane of claim 58 wherein X, is -COX,, and X,q is phenyl, or X;
is -COO0X,, 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-

thieny!, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - C; alkenyl, or C,-Cq
alkynyl.



23. The taxane of claim22 wherein X3 is 2-furyl, 3-furyl, 2-thienyl D@JULZUU&
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C - C alkyl, C2 - C8 al kenyl,

or C2 - w@or/sokyynyl. WO 01/57030 PCT/ US01 /03554 64 0 8 JWCT7081 /023854 The
taxane of claim 22 wherein X. is -COX,, and X10 is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2- thienyl 3-thienyl, 2-pyridyl,
3-pyridyl, 4-' pyridyl, C - C8 alkyl, - C aI kenyl, or C2 - C8 al kynyl
or Xs is -000X" and X10 is substituted §r unsubst i t ut ed C, - C8 alkyl,
- CS alkenyl, or C2 - C. alkynyl. 25. The taxane of claim22 wherein X. IS
-COX" and X,0 is phenyl, or X. is -COOX,, and X10 is t-butyl. 26. The
taxane of claim?2 V\/nereln R14 is hydrido, RO is keto, and R2 is

benzoyl oxy. 2764The wa(mnéfOf(ﬂl%lmﬁ%@fhﬂrli@mestxﬁq)ngaﬁd,uxw is sgibstitufed

2-thi eny! Prﬁns&%ﬁu%&pﬁewrzw SEMRYL ithenyl: SXbieYl, 2- ridy| C3-ptilayl 4- C2 -

al ken t ax ne ere| X5 is

- bOXlO anaymﬂyls & sfbstlkylCed g&ﬁ"‘%"r‘lﬂu% bt Gta Wlxs 1$ - 10 af

2- thi enyl gyBstittenyt uneuwnuté\dc 3¢ Eiélk!yﬂ ame'n Mr, CLLE, Gikyalyl kyl 02 -
C8 al kenyl, or C2 - C8 al kynyl or X5 i -(fOOXiO and X10 1s substltuted or

unsubstituted C, - C alkyl, C - C alkenyl, or C - C alkynyl. 29. The
taxane of clai G526 Ve Eixank. oﬁdaiﬂmlz('wmdinmpisj PXgnrd Xgf isXsheriys, orGQOX1Q

and X70 |s tngé%/‘kgpé%l'@ﬁ%%ane of claiml wherein R is R7a0000 and

Rais C' axane of claim 30 wherein X3 is 2-furyl,
3-furyl, 2-thienyl, 3- thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, Ci- C

al kyl, C2 - C8 ke ﬁgg? W AVAR} 3% ﬁfq;ﬂ@%?ne of cI aim 30
wherein X5 is @OX?SME f |f-sClsu 2 |tut§i(? Rbr unsu uted phenyl,
2-furyl, 3-furyl, 2-thienyl, 3- thlenyl 2-pyridyl, 3-pyridyl, 4- pyridyl,

C, - C8 alkyl The BhdsARYSFclAim 68 he@erﬁkkaf r3- lsz-trml@ and
X10 is substltﬁftzed ore unsugstht ute & l uryP |, or C2

- C. al kyHyENYlog-RyTig! N-RY! 1§'R)’I§'§Y|3%/ l%cfy‘dlzgézr Cealkeny }'ﬂ{ 2ta ane of
claim 30 whigngl.n X is -COX10 and X10 is phenyl, or X5 is -000X" and X10
is t-butyl. 34. The taxane of claim 30 wherein R74 is hydrido. 35. The
taxane of claim34 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3- thienyl,
2-pyridyl, 3-p@8.dyl Thettganedf ciai@) 66 wtterainkXl js €COX, GndiXeisysubssifuted - Ca

al kynyl . or unsubstituted pheny!, 2-furyl, 3-furyl, 2-thieny!, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyt, C, - C; alkyl, C, - C, alkenyl, or C, - C; alkynyl or X is -COQX, and X,q is
substituted or unsubstituted C, - C, alkyl, C, - C4 alkenyl, or C, - Cq alkynyl.

69. The taxane of claim 66 wherein X, is -COX,, and X4 is phenyl, or X;
is -COOX,, and X,, is t-butyl.

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

71. The taxane of claim 70 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyt, 2-pyridyl, 3-pyridy!, 4-pyridyl, C, - C; alkyl, C, - Cq alkenyl, or C, - C4
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, - C4 alkynyl or X is -COOX,, and Xy i8
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,q is phenyl, or X
is -COOX,, and X,, is t-butyl.



36. The taxane of claim 34 wherein X5 is -COX10 and X10 is substitut ec;3 JULrZUHE
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3- thlenyl 2- pyridyl,

3- pyrld I 4- yrldyl C, - C alkyl, C - C8 al kenyt kynyl
or X i WEO and X10 is substituted or unsubstltute gmsu@ssa kyl ,

- C al kenyl or C2 - C8 al kynyl. 37. The taxane of claim 34 wherein X5 |s
-COX, () and XlO is phenyl, or X. is -COOX () and X10 is t-butyl. 38. The

t axane of claim 30 wherein R2 i s benzoyg®xy. 39. The taxane of claim 38
wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3- thienyl, 2-pyridyl,

3-pyridyl, 4-pyridyl, C - C alkyl, C - C8 alkenyl, or C2 - Ca alkynyl.
40. The taxane of claim 38 wherein X5 is -COX70 and X10 is substituted or
unsubsti t ut ed en - b I idyl,
3-pyridyl, 4- 7nbyrl é‘!’/ll'te g%&#[ey@ c'é‘l“ﬁ(gpmg?e-lﬁ gzqg}s%gﬁéw?h%?%é{{g l%Ci'{a@( gl kynyl

or X. is -COOXlO and X10 is substituted or unsubstituted C, - C. alkyl, C2

- C alkenyl, oy CZThe@axamwmh:mMwﬂé@m&gaﬁa-mfylc?,aum:i&tme legn X is

e SR A ST, b o ST B 2, 10

claimA42 anagivein X3 is 2-furyl, 3-furyl, 2-thi enyI 3- thienyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, C - C aI kyl, C - C al kenyl, or C - C8 al kynyl .
08 JUL2001 WO 01/57030 PCTI USQLlI 03554 66 44. The taxane of claim 42 wherein
X. is -COX, , affl X70heésasanesoi clained4 whereis Xyds FCOPGgapdetyis subgtiuted,

13 T AR o
subst i t utpatidyt, Qu.n-s@bﬁilwl EedCoalkenyl Oalckzy'l 8 @ZYUYW X4 18efyPOXos 20D Xy 8

al kynyl XARE rej,n & altkenylCeXC,ansl, afk |s phenyl,
or X |sﬁ'ié>(§£)ﬂ©'h tognd Xllagﬁtlugé@%t{%lé}hgsﬁj Th%(?axg%e of cr% m Oyv\,her ein R

is benzoyloxy and RO is keto. 47. The taxane of claim46 wherein X 1is

2 foY' |3kfur3’? ﬁhélt@ilbﬂe oBclaIrﬂilrfgzrwher(%n Mglrtd&tllx §ag§dr)( ﬁyﬂ phénylyof %(yl
- C a or - al kyny 48. The taxane o

cI ai m 46 '?\ﬁéggﬁﬁn&m'&g%&ﬂnd X10 is substituted or unsubstituted

phenyl, 2-fury], 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-

pyridyl, C - aI ﬁ{ggst ﬂ%f’gﬂaﬁ‘l‘ %%Wh%r%?ﬁ Fé:zlsdhg:lnd% %&X’ltzk@lbéﬁégyﬁ’x&

- COOX10 and X1 or “unsubsti't it
al kenyl, or C2 - C8 al kynyl . 49. The taxane of claim 46 V\,herel n X is

- 0OX10 and X107 s pm@¥éxaﬁ¥ of‘lairh ?7'8 @ﬁ@?gﬁ )@ng 22%@1 8-flunyfpup- thengﬁ& The

t axane of claim 30 erein Rl4 1s zoyl ox The
t axane ofthiary.-ByridiHe Serwridys 4- Byrid#{uéy %a:?q'FﬂRélz E‘?’@ﬁy?r
alkynyl.

80. The taxane of claim 78 wherein X, is -COX,, and X,, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyi, 3-pyridy!, 4-
pyridyl, C, - C4 alkyl, C, - C, alkenyl, or C, - C; alkynyl or X; is -COOX,, and Xg is
substituted or unsubstituted C, - C; alkyl, C, - C; alkenyl, or C, - C, alkynyl,

81. The taxane of claim 78 wherein X; is -C“.'JX10 and X,, is phenyl, or Xg
is -COOX,, and X, is t-butyl.

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

83. The taxane of claim 82 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.



thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C1L - C alkyl, C2 - C8 al kéyjy} .
or C2 - C8 alkynyl. 52. The taxane of claimb50 wherein X is -COX10 and
X10 is substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyridyl, Cl- C8 alkyl, C - C alkenyl,
or C - C alkynyl or X. is -COOX14 and X" is substituted or unsubstituted
C, - G alkyl, C2 - C alkenyl, or C2 -748 al kynyl. 53. The taxane of claim
50 wherein X5 is -COX10 and X10 is phenyl, or X is -COOX10 and X10 is
t-butyl. 0 8 J UL 2004 { WO 01157030 PCTI US01103554 67 54. The taxane of
claim 30 wherein Rt4 is hydrido, R is keto, and R is benzoyloxy. 55. The

t axane of cl aig 54 mgigkéhg( f{:l%lr@BfNélarelﬁ% qu%%))@m hmjg(lgr,s s@,st;tm;qnyl

2- dyl 3- dyl
A cﬁams%m'mégamm : T fum 2 Sk 3 Frenst prasel 2oyt 2

substitut f @@ b X,
3-t hi eny|l§)ﬂ’§l Idyr‘i dypgﬁyl Bh@e’?ﬁﬂ or% %Xblky%yfb‘rfx;ss I oIS

al kenyl | subSd:mJtedCDrlme%‘-i (3(5 stal m@%r@aﬂ'&eﬁﬁaofgk -G Y‘Mt ed or
unsubst i t ut ed C, - Ca al kyI c2 - C8 al kenyl or C2 - C alkynyl. 57. The

t axane of claim54 wherein - " and 4 X10
and X' is t-buB§i. dSHetgxang 9&8‘%‘@"@ ‘eﬂhﬁr?ﬁ‘ ﬁ%“%‘dé @éﬁ%ﬂ% oa%goma
is net hyl,saccﬁgky[{ and ¥, iBltebdtakane of claim 58 wherein X3 is 2-furyl,

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

al kyl, ¢ - C al kenyl or C2 - C8 al kynyI 60. The taxane of claim 58
wherein X5 is 860X Thadaxane of claimt82 wheeinoks isnSEHaKisand X dhuty-
2-fury[, 3-furyl, 2-thienyl, 3- thlenyl 2-pyridyl, 3-pyridyl, 4- pyridyl,

C, - C alkyl; -CZ - C al kenyl or - C8 al kyn r 70 and
X" is substit8¥ed d'haIﬂsab%tqulﬁl@cBQ:Whﬁf@"%ﬂlﬁﬂ }/'-"'E‘ng'ﬂ*@ﬁ gﬁk'@cqo or C2 -
C8 al kyny ;ga%yn |, 4oRHigyP e, WEy 8kyl, X, -G, alkéhyl, and xm is
phenyl , { ‘3@ Z;Bqﬁls&b cﬂ{j X fﬂé t- butyI 962 The tax}éne of claim58

wher ei n R@UKYFISI hydri do 63. The taxane of claim62 wherein X3 is 2-furyl,
3-furyl, 2 thienyl, 3- thi enyI 2- pyr| dyl, 3-pyridyl, 4-pyridyl, Cl- C

al kyt . 488I ken';‘\e ta%ne of clalm Béuﬂ@?&ﬂn XoéjfuhﬁgNtMQthl/ 57030

PCTI USOl/ 0355

89. The taxane of claim 86 wherein X, is 2-furyl.
g0. The taxane of claim 86 wherein X, is 2- thienyl.
91. The taxane of claim 86 wherein X, is cycloalkyl.

92. A taxane having the formula

R, is benzoyloxy;
R, is R;,,0C00-;
R, is hydroxy;
10 X, is substituted or unsubstituted alkyl, alkenyl, or alkynyl, or heterocyclo;
X is -COXyq, -COOX,q, 0r -CONHX;




64. The taxane of claim62 wherein X is -COX, and X10 is substitutg% JA 700
#nsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyri '
3-pyridyl, 4- pyridyl, C - C$ alkyl, C2 - C alkenyl, or C2 - C aIkynyI

or X. is -COOX" and X10 is substituted or unsubstituted C, - C alkyl, C2

- C8 alkenyl, or C2 - C alkynyl. 65. The taxane of claim®62 wherein X 1is
-COX" and X' is phenyl, or X5 is -CO0gQ and X10 is t-butyl. 66. The

taxane of claimb58 wherein R2 is benzoyl oxy. 67. The taxane of claim 66
wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3- thienyl, 2-pyridyl,

3-pyridyl, 4-pyridyl, C - C alkyl, C - C8 alkenyl, or C2 - C8 alkynyl.

68. The taxane o Uled stituted or
unsubsti t ut edg( ?1fesn cﬂfbﬂhl%@l \fﬂ'%m f ur?yﬁﬁ)ca%% M F?élﬂ yh| enyl, 2-pyridyl,

3-pyridyl, 4- roc@'byl substiuksd | ydmcarttsﬂaoa ﬂtﬁmyclcmar@z C8 al kynyl
or X5 is -000%063%%9@ IS substitut ed or unsubstituted C, - C8 alkyl, C2 -
C. al kenyl .- al kynyl. 69. The taxane of claim®66 wherein X. is
-COX,, and X,0 is phenyl, or X5 is -COOX" and X" is t-butyl. 70. The

t axane of claim 58 wher ei n R4 is hydrido and R is keto. 71. The taxane of

claim 70 wher @3 XIhestakaheoflclaimr $2/whereiR-X s €Myl §'quI‘(§-’ﬁ¥|E’8§I23py” dyI
‘;,Zpy'rl'lhgyk '?ﬁﬁlp& rﬁy{lj‘ %Wﬁ%’lpé’ﬂﬁyl)@u sc&%)}! Canéi)@*k%y's%@n r Gt ed or

unsubst i @lkyeyl.phenyl, 2-fury!, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, 4- pyridyl, C - C. al kyl, C2 - C al kenyl, or C2 - C alkynyl
or X. is -000X" and X10 is substituted or unsubstituted C, - C al kyI c2
- C3 al kenyl, 9% cXhe taxageiof clgim %whﬂmnt)@aaneoxmlhdlmwsuhattmu . is

6(1:/0?3(70286chr/ Ltﬂ%sgﬂp %%%heﬂg’gé(%w' TR Z it Bt 2k, Loy, 5+ VO
benzoyt oRYNdWe Gecallds 6. - 5 .alkeny! -t%{x%'ecsﬁ"ﬁﬂnaﬂ 19r % iIRE DX, pand X,, is

2-furyl, stibstituydd oPuhdl i 2- , I ridyl,
Ak >(/)8 gl betie ‘éCZO-u(B ?E”Jﬁff?z ng ﬁlkBﬂ C @%ﬂk@)itl 03%3& q%dﬂlkynéa% ofy

claim74 V\,herel n X5 is -COX" and XlO IS substl tuted or unsubstituted
phenyl, 2-fur@5, 3'ﬁhﬂ§dxanédfhlmy93w&e’i‘éine(gvih,-CD)thhd»km I@pﬁﬁ%dﬁﬂ’xﬁ 4-

pyridyl, al kenyl, or C2 -
-000X10 é%&??g(‘i’ ahhé{]bss[c??wgd or unsubstitut ed C - C aI kyl - C
al kenyl, or C2 - C alkynyl. 77. The taxane of claim 74 wherein X5 is -Cox"

and X, 0 is pheggyl, metgxﬁn%ﬁf&%i%z @gréinx i fﬁrﬁ%mlg@ﬁs The taxane of

cl ai m58 wherein Rlo 1S 1S Bénzoyl The taxane of
claim78 wherein X3 is 2- furyl 3-furyl, 2-thienyl, 3-

87.  The taxane of claim 96 wherein X, is -COX,, and X, is substituted
or unsubstituted phenyl, 2-furyt, 3-furyl, 2-thienyl, 3-thienyt, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - G, 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.

98. The taxane of claim 96 wherein X; is -COX,, and X,, is phenyl, or X,
iS 'COOX1° and X10 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, - C; alkenyl, or C, - C; alkynyl, or X is -COOX,, and X,, is
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C, - C, alkyny!.



g

thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C - C alkyl, C - C al k@gyj {200
or C - C8 alkynyl. 80. The taxane of claim 78 wherein X5 is -COX , c? '

X10 is q*,@ B Jo4p€d or unsubstituted phenyl, 2-furyl, 3- fl{;élﬂms[ﬁ;rﬂggg4enyl
3-thieny pyridyl, 3-pyridyl, 4- pyridyl, C - C8 alkyl,

al kenyl, or C2 - Ce aI kynyl or X is -COOX" and X" is substltut ed or
unsubstitut ed C - C alkyl. C - C8 alkenyl, or C - C alkynyl. 81. The
taxane of claim 78 wherein X is -COX" atl X" is phenyl, or X is -000X"
and X' is t-butyl. 82. The taxane of claim58 wherein R 4 is hydrido, RO 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, - C alkyl, 101.- The ﬁ){mwd)fclaimggwh@mﬂlsymx Qkhd X, |sJ;fl'renyV(br8(45
The taxane [ n|X5 is -COX" and X" is substituted  or

unsubst i t i} ﬁ?@mﬂ“ mfﬁ??ﬂ Yia. furyl, 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, 4- pyridyl, C - C al kyl , C2 - C al kenyl, or C2 - C8 al kynyl

or X5 is -COOX, n ' ' r@qs n d C - C alkyl, C :
- C al kenyl, 1;0232(11:8%.{3%?1%%%5%?3 her(é nagéﬁggékmgl%gfm 82 wherein X is
-CoX,, and X,, I's phenyl, or X. is -COOX,n and X10 is t-butyl. 86. The

taxane of clai qigd? Wﬁ?é?é)&r?@of'é m@@@%w@é.%@.s'-mxb%dx 8¢ suBEﬁtutté?d(ane

of claim 86 vvhereln X3|s hi en i e
2- pyri dyl Or yngubstitiited @hspvl.- ayfprylc?» varl 3@lenyb2 :ayml.ﬁ pya#ylcé cs8
al kynyl . §ndJ|he: t-acx%ﬁle yRiC,cl @] aKeh M/aﬁogl-rc @kYrWIfwx% usmccbm(qpuhd X, 88

The taxane

nher o R SuBgtSEY fr dhsh Smyhe” & 'qiaai'&ﬂ”é aAvb PN s B akyry.2 ™ °°

cycloal kyl. 92. A taxane having the formul a X5NH 0 X305 H1, R O' OAc

O T2 1| 5 Denz oM T Bl BACKIID 0 b R C0SK LR, ) 8 gl ot o

X, is -COOX,, and X,, is t-butyl.

105. The taxane of claim 92 wherein R, is R,,0C0O0- and R,, is methyl,
ethyl or propyl.

106. The taxane of claim 105 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.

107. The taxane of claim 106 wherein X; is -COX,, and X,, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thieny!, 3-thieny!, 2-pyridyl, 3-pyridy!, 4-
pyridyl, C, - C4 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.

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

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



X5 is -COX,,, -COOX,,, or -CONHX10; | 08 JUF7M 71 X10 is hydrocarbyl, 08 Jul 200
substituted hydrocarbyl, or heterocyclo; and R7a is hydrocarbyl,

substit ocarbyl or heterocyclo; and Ac is acetyl pc¥assollosssiaxane
of cl ai %cggugv]\%g{rel n X3 is 2-fury!, 3-furyl, 2-thienyl, 3- thienyl,

2-pyridyl, 3-pyridyl, 4-pyridyl, C, - CBaIkyI, C2 - C8 alkenyl, or C2 - C8
al kynyl . 94. The taxane of claim93 wherein X. is -COX" and X, 0 is
substituted or unsubstituted phenyl, 278uryl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyridyl, C - C alkyl, C2 - C8

al kenyl, or C - C alkynyl, or X5 is -COOX" and X10 is substituted or
unsubstituted C, - C alkyl, C - C alkenyl, or C - C alkynyl. 95 The
taxane of clai rm@S Vﬁm@rtakﬁné(ﬁf £RimQ0Y whekiX'Xd is -SIdy landoX , X6 phesyl; 000X"

and X10 is t- xane of claim92 wherein X3 is furyl or
t hi enyl . 37?5% 8% ﬁt@l‘tﬁf{]% wherein X5 is -COX" and X10 is
substituted or unsubstltuted phenyl, 2-furyl, 3-furyl, 2-thienyl,

s-thienyl, 2- p%b"}’%ﬁia%{ié@(klgﬁ 1d§’w8%)é§n>@|s Ayl 2 - 8

al kenyl, or C2 o an XlO I'S substituted or .
unsubstituted C, - C8 aI kyI - C. alkenyl, or C2 - C. alkynyl. 98. The

and X0 15t - Bty -G RaNd Xgr Xﬁbsltﬂted)oox
and X10 is t Eﬁ?’ Wﬁ%t%')(%ﬂé(of'cﬁalm% wh@ﬂﬂn>§< is I Qris :

f | .
100, “The sauamabsituiaccphend 2diaybinuer. pahionk, - RERAPIBEaR & o
unsubst i tH&ﬁ@‘yleeDXi aikylf gL ylc a$kér|y1>'d>r, C2- Qpiatkprlyl, & XJiseDOOX2; pyd Xy ls,

o P O e & s st 21 % g Co G BTN 1 £ E ety 29

C. hlkenyl, or C2 - C8 alkynyl. 08 JUL?0 WO 01/57030 QCT/ US01/ 03554 72

101. The taxanq)laf rfé@xgﬁfe‘ﬁ?%@ﬂf%wr%mn @'@XX'aQ\d X Hg‘iﬂ‘ﬁé'n 1, X

is -COOX10 and { Gxane o cI ai th erein X3 is
i sobut eny X, ﬂEIBOODh@ angjx>é;a¢s bbut.ai m 102 wherein X is - COX and Xi0 is
substituted or unsubstituted phenyl 2-furyl, 3-furyl, 2-thi enyl

3-thienyl, 2pyr|dyl 3-pyridyl ridyl aIk - C

al kenyl , or C2115c3 Thataxane erd@(m 1@%3@&& )%aﬁd %@teing substl tuted or

unsubsti t ut ed Cl - C8 aI kyl, C2 - C. alkenyl, or C2 - C8 alkynyl. 104. The

t axane of claim 102 erein X10 p

- COOX10 and x1d16s t%temaneﬂfg:lal%f%(%gmg% :9‘??( %er‘%‘g S”I%t'tdtéd

R710000 apdinBdbsiittite®phehyl, 2-furyl, 3-furyl, 2-thienyl, 3-th|enyl 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - Cg alkyl, C, - C4 alkenyl, or C, - Cj alkynyi, or X, is -COOX,, and X, is
substituted or unsubstituted C, - C, alkyl, C, - C, alkenyl, or C, - C, alkynyl.

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

118. The taxane of claim 92 wherein X, is furyl or thienyl, R,, is methyl or
ethyl, and X; is -COX,, and X,, is phenyl, or Xs is -COOX,, and X,q is t-butyl.

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

120. The taxane of claim 92 wherein X, is substituted or unsubstituted
thienyl, R,, is methyi, and X; is -COX,, and X,o is phenyl, or X, is -COOX,, and X,q
is t-butyl.

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



ethyl” or propyl. 106. The taxane of claim 105 wherein X3 is 2-furyl, 08 Jlil 2004
3-furyl 020155?.})3%ny| 3- thienyl, 2-pyridyl, 3-pyridyl, 4- p‘é@rﬂ)sblmﬁm Céj

al kyl , o) al kenyl, or C - CB alkynyl. 107. The taxane of clai m 106
wherel n X is -COX10 and X1, is substituted or unsubstituted phenyl,
2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyridyl,

Cl- C alkyl, C - C alkenyl, or C2 - €4 alkynyl, or X5 is -COOX1Q and X10
is substituted or unsubstituted C, - C8 alkyl, C - C8 alkenyl, or C - C
al kynyl . 108. The taxane of claim 106 wherein X is -COX" and X10 is

phenyl, or X5 is -COOXi O and X10 is t-butyl. 109. The taxane of claim 105
wherein X3 is furyl or thienyl. 110. The taxane of claim 109 wherein X 1is

- COX" and X10| substituted i tuted p y afuryl,

2 Chi enyl', 3t 28ny It hesagne af ClaislSh ARapin 5 Gy, Sadion il ¥

C8 al kenyhndoq |§3ZCO)(}0 aatikXQ@}sI phenyl Xor Ks is QIORIXQ, and X, 6 t-butybubst i t ut ed or
unsubstituted CL - C.  al kyl, C - C8 alkenyl, or C2 - C alkynyl. 08 JU
7006 WD 01/ 57030 PCTI USOI /03554 73 111. The taxane of claim 109 wherein X

is -COX10 and X20.i Shetaxahe ofclait. 92 svhettejox?ipiSaR"rﬂJF)dl@r 24hienguReb is 112. The
t axane of i 113. The taxane of claim 112
R Bty X806k Bk e Y,

wherein XB' 1's'%Su unsubsti tuted phenyl,
2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2- pyrldyl 3-pyridyl, 4- pyridyl,

C, - C8 alkyl, aga ﬁ&@xhﬁ@)dfclé?fn é«?whé@madq%rwkurypm)(ﬁs mth)ﬂQﬁﬂﬂylandé

is substitute unsubst | tui) C. "al kenyl, or -
al kynyl . ¥i8 -GRPXagReXofS k HWIIn 112 wherein X. is -COX,, and X10 is
phenyl, or X is -OOOX and X10 is t-butyl. 115. The taxane of claim 105

ther o070 | 5 BBV a0 T b2 SRR el MRS, WISkt o snffO10

2-t hi enyl X;3s tQOEYY, and-Xyis tputyl.3- pyri dyl, 4- pyridyl, C, - C al kyl, C -
C. alkenyl, or C - C alkynyl, or X5 is - COOX10 and X10 is substituted or
unsubstituted Cl- C8 al kyl, C2 - C. alkenyl, or al ky n& ?]<17 The
taxane of clai h2615 Wetaxanexs olajm ewheram X is '§°BH@WI Xsdﬁ LOXe 3MHOX10
and X, 0 |§7 %Lﬁf 118 The taxane of claim92 wherein X. is furyl or

t hi enyl , Q7S thyl or ethyl, and X5 is -COX10 and X10 i s phenyl, or X5
is -COOXt0 and X10 |s t-butyl. 119. The taxane of claim92 wherein X3 is

substituted or aysubmid ta*fa‘ﬁé offgidivl 92 Rviterein Xptsdwycloalkgl Ryl is methykori s
- COX10 and X10_i s 5.18 X10 and X10 is t-butyl. 120. The
t axane of e&hé{ %@%oﬂ Xp?%%fy tuted or unsubstituted thienyl, R7a
is methyl, and X. is -COXt, and X10 is phenyl, or X5 is -COOX10 and X10
128. A pharmaceutical composition comprising the taxane of claim 1 and
at least one pharmaceutically acceptable carrier.

129. The pharmaceutical composition of claim 128 wherein X, is 2-furyl, :
3-furyl, 2-thienyl, 3-thienyt, 2-pyridyl, 3-pyridyt, 4-pyridyl, C, - C, alkyl, C,-Cq
alkenyl, or C, - C, alkynyl.

130. The pharmaceutical composition of claim 129 wherein X is -COXy,
and X,, is substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienvyl,
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, atkyl, C, - Cy alkenyl, or

5 C,-C,alkynyl

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



is t-bury!. 121. The taxane of claim 92 wherein X3 is isobutenyl, Rra&&.Jut 2004
ethyl, and X. is -COX10 and X10 is phenyl, or X5 is -COOX10 and X10 is

t- butyI &%3@57030 74 PCT/USO /03554 0 8 Jul 21J 122. Tfp@-ﬁ@gm@ssaf claim
92 wherein I's alkyl, R71 is methyl or ethyl, and X is -COX, and XtO

is phenyl, or X is - COOXt 0 and X,0 is t-butyl. 123. The taxane of claim 92
wher ei n X3 is 2-furyl or 2-thienyl, R7fa is methyl or ethyl, X is -COOX74
and X10 is t-butyl. 124. The taxane of ¢Paim 92 wherein X3 is 2-furyl, R7a
is nethyl or ethyl, X5 is -000X" and X10 is t-butyl. 125. The taxane of
claim92 wherein X3 is 2-thienyl, R7fa is nethyl or ethyl, X 1is -COOX70
and X10 is t-butyl. 126. The taxane of claim 92 wherein X3 is isobutenyl,
X5 is -000X10 #32. Kheiphdrmaceuticalkdrmpdsiton af ateemof2& whieneigaRytiemethylX. is
cycl oal kyl ﬁg’a ‘loi) thyl or ethyl, X is -000X" and X10 is t-butyl. 128.
A phar mac% P g['r; sition conprising the taxane of claim1 and at | east
one pharnmaceutically acceptable carrier. 129. The pharnmaceuti cal

gonpfls'dt: on _of 4 ‘rjl g' F‘héiﬁa‘?ﬁﬁr gl ﬂcéﬁ%drﬁpaszflb‘n 0$1:fa\|'rﬁ'1Y132 afhfefﬁéi‘h“}l bS ﬁfdrblcgnw
C. p)altl ky%yﬁ-fu )&-thi%@)('paé b@tpﬁrﬂylc%ﬁﬁﬂgﬂ Ay IV B at F\af‘i@ﬁmﬁer Qan X is

-COX"  anghkXdvi, bﬁcsu@témqud or unsubstituted phenyl, 2-furyl, 3-furyl,
2-thi enyl, ¥h ien 2-pyridyl, 3-pyridyl, 4pyr|dyl C - C8a|ky|, 2 -

C. al kenyl or 2 - C8 al kynyl, or X5 is -000X" and X14 is substituted or
unsubst i t ut ed €34: The H@hac@ﬁtnca&ombbanyh of ataimb1 T2 wheBineKkismdOX 331,

TE_}EZﬁ;F‘J‘Cﬁﬁ&%&%@S?@&' ‘5 by Biyfihiy Bpbavt ARG 30T 2RSS0
/ USOL/ 35/5idy!, *aspmt 4’4p@fr|¢hla011&(ﬁd.ﬁlk}zlalczcdﬁpdkﬁﬂybﬁf &, -Faakyngsoiier ei n

R?llsrreh eyti Shikea, of
claim 132 m'/%]deoce) %& °?P§Llfjﬂr% ute@ls?t??fuun-ghu%sﬂg tﬂ?’gn% 51&9[ Q?;H;%? 8 gyrlrdyl

3-pyri Gyl Cﬁ@gﬂlkﬂwi C, - C alkyl, C2 - Ca al kenyl or 2 - C aI kynyl .
134. The pharnaceutical conposition of claim 133 wher ein X. is -COX" and

X10 is substituted ar unsubstlt furyl . . 2-thiepyl
3-thienyl, 2-pgPi dyihe BhaIRacRd 'Caﬂ CS'\? é&t/'Pn chllla‘x'bpg r&"’&-" s %6210
al kenyl, th%o is Phe@kynXL is @OBX,, and X, is t-butyl.

136. The pharmaceutical composition of claim 129 wherein X, is furyl or
thienyl, R,, is methyl or ethyi, and X; is -COX,; and X,, is phenyl, or X; is -COOX,,
and X, is t-butyl.

137. The pharmaceutical composition of claim 129 wherein X, is
substituted or unsubstituted furyl, R,, is methy! or ethyl, and X, is -COX,, and X,
is phenyl, or X, is -COOX,, and X, is t-butyl.

138. The pharmaceutical composition of claim 129 wherein X, is
substituted or unsubstituted thienyl, R,, is methyl or ethyl, and X, is -COX,, and
X, is phenyl, or X is -COOX,; and X,q is t-butyl.

139. The pharmaceutical compasition of claim 129 wherein X; is
isobutenyl, R,, is methyi or ethyl, and X, is -COX,, and X,, is phenyl, or X; is
-CO0OX,, and X,, is t-butyl.

140. The pharmaceutical composition of claim 129 wherein X, is alkyl,
R,, is methyl, and X; is -COX,, and X,, is phenyl, or X is -COOX,, and X,, is t-
butyl.



is -COOX,, and X,, is substituted or unsubstituted C, - C alkyl, C2g8 Gay 0
al kenyl, or 5 C - C alkynyi. 135. The pharmaceutical conposition of
claim 13Bowtisrod¢n X5 is -COX,, and X10 is phenyl, or X IBECFIRO03554and X, ,
is t-butyl. 136. The pharnaceutical conposition of claim 129 wherein X3 is
furyl or thienyl, R7a is nmethyl or ethyl, and X5 is -COX,, and X 0 is
phenyl, or X5 is -COOX,0 and X10 is t-hutyl. 137. The pharmaceuti cal
conposition of claim 129 wherein X3 is bstituted or unsubstituted fury!,
R7a is nethyl or ethyl, and X5 is -COX* and X* is phenyl, or X5 is -COOX"
and X" is t-butyl. 138. The pharnmaceutical conposition of claim 129 wherein
X3 is substituted of, unsubstituted thienyl, R7a is nmethyl or ethyl, and X5
is -cox" and X4l.s fﬁl@ﬁpafmaﬁeu&!caﬂ gomposion i Flaim 128 whengis X, Iqééuryrhe
phar maceulgr QaghigrfIPRS; it indethyf, XGliaLoDIRY, wWharel s KButyl. |sobutenyl, R7a is
methyl or ethyl, and X is -COX" and X, is phenyl, or X5 is -C00X" and
X,, is t-butyl. 140. The pharnmaceutical conposition of claim 129 wherein X3
i sdalxl%l , R a4, lrreTHie/bhaandcé(xtidaisceﬁ@s'éitignlcabé_ﬁl?jgg I ?ggzgrgdzneirggs ]S%ifa%,OOOX"
an igyts . : e
phar rraceuﬁ’e%ﬁ %&ﬁﬁ&s‘gﬁégb&éﬂz@&égﬁq%g’z@ﬁm ein X3 is 2-furyl or
2-thienyl, Rrais nmethyl, X5 is -COOX,0 and X,p is t-butyl. 142. The

phar maceut i cal nposi A | i i i - Roa is
enyl o BRI oS BgrRac ShigalorpotiihUridich 1 20 uherel x,

conposi t i #neayl, Braisethyb XsiereQPXas ang %y is byl , R7a is ethyl, X is
-COOX,0 and X, () is t-butyl. 144. The pharmaceutical conposition of claim
129 wherein X3 s igobutenyl, X5 |s -COOX10 gnd X10_is t-butyl. 145. The
phar maceut i cal 1@8mmo %PBW%?C%{%E QPYOFNERS r?%(g’ 339 V&%‘T%ﬂaﬁ R7a fs
et hyl, Xtsdtute®OX; & COOX|Pahd X,; Butbityl. 146. A pharmaceutical conposition
conprising the taxane of claim92 and at |east one pharnaceutically
acceptable carrier. 147. A pharmaceutical conposition conprising the taxane
of claim96 and5at Tremphawnacgitiwehecmpositiohlof daioepR8iwhkersim X,és . 148. A
conpositi regl : J4f4,1S i LSt NEL 1 axane of claim 1 and
at | east %E%IB%LKXFMFS’E(%%B?E ég*lr%ic%%%?gﬁgz‘f’ ?Se{r .BG%TQ. The conposition of
claim 148 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,

3-pyridyl, 4-pyaisdylA pharmateut®df tbmpeditionGbrapk&ing theQbaxShe of EhimpdXyny! .

and at least one pharmaceutically acceptable carrier.

147. A pharmaceutical composition comprising the taxane of claim 96
and at least one pharmaceutically acceptable carrier.

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

149. The composition of claim 148 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.

150. The composition of claim 149 wherein X, is -COX,, and X, is
substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C4 alkenyl, or C, - C; alkynyl, or X5 is
-COO0X,, and X,, is substituted or unsubstituted C, - C, atkyl, C, - C; alkenyl, or C,

5 - C;alkynyl.

151. The composition of claim 149 wherein X; is -COX,, and X, is
phenyl, or X, is -COOX,, and X, is t-butyl.



150. The conposition of claim 149 wherein X is -COX10 and X 0 is 08 JuL 2004
gubstituted or unsubstituted phenyl, 2-fzr7yl , 3-furyl, 2-thienyl,

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

al kenyl, or C2 - C alkynyl, or X5 is -COOX,, and X,a is substituted or
unsubstituted C, - C alkyl, C - C8 alkenyl, or C2 5 - C alkynyl. 151.
The conposition of claim 149 wherein X. is -COX10 and X10 is phenyl, or X5
is -COOX, o and Xg is t-butyl. 0 8 JUL 2004 77 152. The conposition of :

cl ai m 148 wher eilf R73hescarapesition ef laimor48owhesgin RL5R mbbei i of
claim152 wherein X. is 2-furyl, 3-furyl, 2-thi en)ﬁ]?? 3-t We'ﬁétﬁ?ﬂg%?widyl ,
3-pyridyl, 4- pyjijégyl C_ - C8 alkyl, C - C8 alkenyl, or C2 - C8 al kynyl.
154. The conposi?yon'8f SAMPesitierEohaliei1S2whersin Eis 2-faryd, 3huryi, 2-thienyl,
substi t ut eghienyin 2upaidyl,L8-pgrigire idot fryh, Ao f Wyl Tt hienyl,

3-t hi enyl , E@fﬂ d;!Fb,ﬂ’I yt:]a p'??i 3{7 ?$l";9>%{'i@dy|¢ﬁ @ﬁymf@a %é{??{‘y'c%ybz s

al kenyl , qu ~ C8 alkynyl, or X5 is -COOXIO and X10 is substituted or
unsubstituted C, - C alkyl, C2 - C8 alkenyl, or C2 - C8 al kynyl. 155. The
conposi tion of [ erein is -COX" and X" is henyl, or X is
-COOX" and X10 f%@_t ?}Bﬁg%’mﬂ%@f’"ﬁﬂlmé iVherest x@tsa-IC(agmaﬂdSX{oeisi on
conpr i si ngubstitutes arainsubstitated pp@nynd-fatyi) L%iwrmSHﬂi Q%J Wyl
accept abl %—ﬁ?ﬁd*le&a y}%gf d\_C@nBIIrRzli kito_n%feq or@ ggmcgl stratioh’ C r#{)'ryéi ng

t he taxane & 5 and at 1 east o a[ﬁﬁ'éYrTBE t iCaAlkYNMA bt iSbl e
conmposi ti oIC, @Ryl Si ng the taxane of claim1 and at |east one 2

pharmaceutically = acceptable carrier for the preparation of a nedi canent
for inhibiting tunor growth. 159. The use of claim 158 wherein X3 is

2-furyl, 3-furyi55.2-The eoypositiontdficdaim 1 ' ] i %I w4 pyridyl,
Cl-C8 a - or -C8. . al kynyl. . The '"eion o
| KphentPetd 9 y 153 Wherefioks is 2RI s Ao i)
cl ai m 159PVREY e g~ AN ISEBUI Substituted or unsubstituted
phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2- pyridyl, 3-pyridyl,

4-pyridyl, Ci- al - l..,ar. C2-C8 al kynyl, or X5 is -COOX10
50”1 s Sundees | A bomiboshianTof ﬁ%ﬁ&m&@ﬁz@@qaﬂ@mgﬂ the taxaaayf claioy
C2- C8 al k§Ayand at lgast pne pbarmacaugticallylaccaptabié catrigrm 159 wherein X5 is
-COX10 and X10 is phenyl, or X5 is -COOX10 and Xlo is t-butyl. 162. The

use of claim 1?% V\,h?\r ein R7a is nethyl, ethyl or propyl.
7. composition for oral administration comprising the taxane of claim

96 and at least one pharmaceutically acceptable carrier.

158. The use of a therapeutically effective amount of a composition
comprising the taxane of claim 1 and at least one pharmaceutically

acceptable carrier for the preparation of a medicament for inhibiting tumor
growth,

159.  The use of claim 158 wherein X; is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C4-Cs alkyl, C,-Cg alkenyl, or C»-Cg
alkynyl.

160. The composition of claim 159 wherein Xs is -COXqo and Xqg is
substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-
pyridyl, 3-pyridyl, 4-pyridyl, C4-Cg alkyl, C>-Cs alkenyl, or C,-Cg alkyny!, or Xs
is -COOXy0 and Xy is substituted or unsubstituted C4-Cg alkyi, C,-Cg alkenyl,
or Cx-Cg alkynyl.



163. The use of claim 162 wherein X3 is 2-furyl, 3-furyl, 2-thienyl,08-JuUi 2004
fhienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C1-C8 al kyl, C2-C8 al kenyl, or
C2-C8 alkynyl. 164. The use of claim 163 wherein X5 is -COX10 and X10 is
substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl,

3-thienyl, 2- pyridyl, 3-pyridyl, 4-py %dyl , Cl-C8 al kyl, C2-C8 al kenyl, or
C2-C8 al kynyl, or X5 is -COOX10 and X10 is substituted or unsubstituted
Cl-C8 al kyl, C2-C8 al kenyl, or C2-C6 al kynyl. 165. The use of claim 163

Lbutyl. 266, THEus Bha{isk ol AT HERIST Xers deOuatiidun s e or
phar maceut { . .y sl Ng the taxane of claim 92 d at | t
Xg%{ ic@?ca F{Qy@éﬁa 9@? a%qlrb meitgﬁ g claim and at |eas

one phar nact accep arrier for the preparation of a nedi canent
for inhibiting tunor growth. 167. The use of a therapeutically effective

and at Ieast "ofpnip RSB FE PLLBEEARTe AR O RS epar at 1 on
of a nedicament for inhibiting tunor grow h.
163. The use of claim 162 wherein X3 is 2-furyl, 3-furyl, 2-thienyi, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C4-Cs alkyl, C2-Cs alkenyl, or C2>-Cs
alkynyl.

164. The use of claim 163 wherein X5 is -COXj0 and X4g is
substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-
pyridyl, 3-pyridyl, 4-pyridyl, C1-Cg alkyl, C2-Cs alkenyl, or C,-Cg alkynyl, or Xs
is -CO0OX0 and Xqg is substituted or unsubstituted C+-Cg alkyl, C»-Cg alkenyl,
or C,-Cg alkynyl.

165. The use of claim 163 wherein Xs is -COX4p and Xqg is phenyl, or
Xs is -CO0OXq9 and X4 is t-butyl.

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

for inhibiting tumor growth.

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

for inhibiting tumor growth.



