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TAXANES AS ANTI TUMOR AGENTS BACKGROUND OF THE | NVENTI ON The present JUL 2004
invention is directed to novel taxanes which have exceptional utility as
antitu . 5 The taxane fanm |y of terpenes, of whi ¢rhageaidss !!

and taxo Ogggﬁ&%%nbers, has been the subject of consideragﬁé |ng@%%gt I n
both the biological and chemcal arts. Taxol itself is enployed as a
cancer chenot herapeutic agent and possesses a broad range of tunor
inhibiting activity. Taxol has a 2' R 31S1q configuration and the follow ng
structural formula: AcO c6HSCONH O o CA';-~ O OH OH HO Bzo 0 10 wherein
Ac is acetyl. Colin et at. reported in U S. Patent 4,814,470 that certain
taxol anal ogs have an activity significantl reater_ than that of taxol.
One of theso afkl SASSANTEHROTYSTIPEER CFEE, 83 RELHINER AYES ( he f ol | ow ng
structural formula: tBuOCONH O C61A5 01 OH OH 15 Al t hough taxol and

docet axel are useful chenotherapeutic agents, there are limtations on

their effecBACNEROUNDICOEITHME INVENHEONT fi cacy agai nst certain types of
cancers and toxiglty to subjeckts when admnistered at various doses...
hecordingly, a ndbE MERERHIDVEBTONRAITTGRANe DRYAHeNER SR ATIFE Tye SXCaRIR! 0
i nproved ef fitilitges antitumesagents.city.. 0 9 JU 2004 WO 01/57033 2
- PCT/ USO1L03633 RY OF.THE | ' present

i nventi oﬁ, t her mgﬂe F%‘E%Pg'%\éﬁﬁg'ﬁ%o&mg@%??gﬁhﬁiﬁﬁggﬁ{s@@% avor abl y
to taxol a{:lmeinbertsahals beenttheesipect of copsidecalnls intesestinibatithe bindegical and
" Wth respe : Wl : t

car banoy! oo eIl H e exql e 6 bloyedtat a BHERF BraPisraRBy g agent and
possesses a broad range of tumor-inhibiting activity. Taxol has a 2'R, 3'S
configuration and the following structural formula:

{

10 wherein Acis 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
CGH5 -

15

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

20 improved efficacy and less toxicity.



range of C-3' substituents. Briefly, therefore, the present invention i
directed to the taxane conposition, per se, to pharnaceuti cal cd}ﬁ)dﬁm 5ns
conpri si t xane and a pharmaceutically acceptable c ler, and to
nmet hods o Oa‘l)?iﬁ"%?stration. 10 O her objects and features o?éf)HSé”?’ﬁi’i‘ention
will be in part apparent and W part pointed out hereinafter. DETAILED
DESCRI PTI ON OF THE PREFERRED EVMBCDI MENTS I n one enbodi nent of the present

i nvention, the taxanes of the present invention correspond to structure
(1): 15 (1) wherein 20 R2 is acyloxy; R7 is hydroxy; RO is keto, hydroxy,
or acyloxy; R10 is carbanoyloxy; R 4 is hydrido or hydroxy; 25 X3 is
substituted or unsubstituted al kyl, alkenyl, alkynyl, phenyl or

het er ocycl o; j . - r- CONHX10; X10 i s hydrocarbyi,

substi tuted hy MAR THE_I 13'O(Qi 0; Ac is acetyl; and 30 R7, R9, and
RLO i ndependent | yAMSRE theeohiegnof he peesent irveardione thereforec isthequrowisiamof
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hydr ocar | , peagess ial cdrbamdieiyosatstitliestrat He! adu@rexy siibstitdehf 8 ¢5and a
enbodi nment , R2aC(O) O ), wherein Rea is aryl or

R is ester,..5 é
et er oar onm - (0] erre e odl ment, IS an ester
het ((Bbge Bf Sh SBStieR®e od. enbodi ment | R2. i t
(E22C(|0)0), mher&riieﬂ;&thémfemﬂ;mhépc&imtmvenﬁ]paubﬁgﬁettdde@nb duhieetaxhnefur yi,
t hi enyl, or i . ln one nticul arl. referre enbodi ne R _is
bensonl oxy. GhffpdSition, Bordls 18 HHart Al dica LBl iohs CmBlsthe tHadand 4
other 10 emiwtmaseutically acgeptable ¢drdeg|gididtoonetimds oft atrinisteatioral

configurgdion, r t t l,cal ' '

be, :‘glrJ "(:g(:atrrpl e, p%&fégr %&ﬁ%ﬁ o@?@r}a ga(f E@%@éy%&@%@é@?#%?@rﬁ%ﬁﬁg

i s acyl oxy, Rart peiptesd odphesieafter, RodC(0) O ), a carbamate (RgaRObNC(O) O ), a
carbonate (ROaOC(O) O ), or a thiocarbamate (R9I3SC(O O ) wherein Rga and

Rgb are ind ) h arbyl . substituted hydrocarbyl or
het erooycl o DEFARED DESCRIBIIONGE i BREFERRED EMBODIMENTS y

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

15
XsNH O
Xs/\s.)l\OI z
OH
Riyq HO
(1)
whersin
20 R, is acyloxy;
R, is hydroxy; 1
R, is keto, hydroxy, or acyloxy;
R,, is carbamoyloxy;
R4 is hydrido or hydroxy;
25 X; is substituted or unsubstituted alkyl, alkenyl, alkynyl, phenyl or
heterocyclo;

X5 is -COX,, -COOX,, or -CONHX
X0 is hydrocarbyl, substituted hydrocarby|, or heterocyclo,
Ac is acetyl; and
30 Ry R, and R, independently have the alpha or beta stereochemical
configuration.



R9a’ i s substituted or unsubstituted al kyl, substituted or unsubstituted
al’kenyl, substituted or unsubstituted aryl or substituted or unbBodtltlit ed
het eroaromatic. Still nore preferably, RO is an ester (RaC(O O ), wherein
"R9a i s swimbid73xed or unsubstituted phenyl, substituted eCTusSwossst ut ed
furyl, substituted or 20 unsubstituted thienyl, or substituted or
unsubstituted pyridyl. In one enbodinent RO is (RaC(O O ) wherein Rga is
nmet hyl, ethyl, propyl (straight, branched or «cyclic), butyl (straight,
branched or cyclic), pentyl, (straight, br&nched or cyclic), or hexyl
(straight, branched or cyclic). In. another enbodinent R is (R93C(O O)
wherein ROa is substituted nethyl, substituted ethyl, substituted propyl
(straight, 25 branched or cyclic), substituted butyl (straight, branched or
cyclic), substit linemhe q:mbn;limerqtsﬁzeis gntestejr(ﬁiggfh(@b%b agathamateor

bstituted | t |
:3b:t : tﬂeﬁt ﬁﬁaﬁ/ '7’&?({3 ?gtﬁaed&?é}g& the roug %rgén'gﬁ{i@ r%b?naitg?ﬁ yc 0,
al koxy, al kevtmrgeln Bu@mb&,, a@rr;ndesa?ndwmlwqmggnohmagmcﬁt&sytute tet o;
acyl oxy, g'fygroﬁFb?Por Ospﬂéblyotd‘ R a pksibabd é?ﬁBééﬁh’terﬁSRefs andsiirher

noi et i es, ut no us con alning noieties. I'h one enbodi ment ,
R o is R wheereimRg is a rﬂi*ﬁ@?%@%‘aﬂpn@éﬁéﬁﬁ'@ﬁﬂ@%ﬁﬂ'ogen
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(b:2 to IC1051I lemipbdimarits &; reapdiaye tbe alpheabyibeta stereachedical copdigutatipnopenyl ,
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pentynyl, orB- hxada-@wlqr cmn) :a@bl@@(vt lﬁ%@xammwb@m ngs é@y\@mngt/mayobe @0)ester
substituted é@@?té gai@%até (Rggrsgrnegez@gl § CHSohAS (Ré orc(o;dw) or

dyl , Ad
B Lot dhiccamamets (Rear(QIon WhATaE: B AR i lngppgnﬁan@mhvé’ressnched

or cyclifs pg@(hca wubsﬁmahydmawwr hetérocyslpbdf Rgﬁetad ester (RgaC(O)O -),
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cyclic pro
unsubst i t ut esLibStitited@r LHBubHivted asloh sebstititedhgt unsy tmtrtuhegrhetemawmauhed

nony or (1 ke PRGNV R0 s al SR X RC QIR P MRP R e SUnttRPb, ]

thienyl, or ynsubsfitutediphenyh substittedor nesubsiitutedsSuryl deuhstituted as sevx/ner e
h f Hggh
Cubst 1t (e StElsIE RS Bich slstiulsy S s @RtRtelBYayh £l B¢ BfHdtiment
hydr ogen and% Ise(RasBED) P wharpip Re.ds mathylosthyl rriogit (St@l@tﬁchwcbﬁ cEycl ic
propyl. ’%}}c’ﬁ{:y t?b&gﬁtgaﬁlghtt Usahehed or léréhc‘-’) :ﬁéﬁwt Ystesight, maﬁomsd b byetid),@r

E)(r) Srglsijbst i t e (stpaight, ubtrgncl%d or gglfjc ic uér?other emeochment ﬁ}fs Rgaﬁ?a 6t uted

wherein R, is substituted methyl, substituted ethyl, substituted propy! (straight,
25 branched or cyclic), substituted butyl (straight, branched or cyclic), substituted
pentyl, (straight, branched or cyclic), or substituted hexyl (straight, branched or
cyclic) wherein the substituent(s) isfare selected from the group consisting of
heterocyclo, alkoxy, alkenoxy, alkynoxy, aryloxy, hydroxy, protected hydroxy,
keto, acyloxy, nitro, amino, amido, thiol, ketal, acetal, ester and ether moieties,
30 but not phosphorous containing moieties.
in one embodiment, R,; is R,;,Rg.NCOO- wherein R,,, and R,q, are
independently hydrogen, hydrocarbyl, substituted hydrocarbyi, or heterocyclo.
Exemplary preferred R,, substituents include Ry,R0,NCOO- wherein (a) Ryg, and
R, are each hydrogen, (b) one of R,q, and Ry, is hydrogen and the other is
35 (i) substituted or unsubstituted C, to C; alkyl such as methyl, ethyl, or straight,
branched or cyclic propyl, butyl, pentyl, or hexyl; (i) substituted or unsubstituted



to C. alkynyl, substituted-or unsubstituted heteroaromatics containing 5
6 ring 20 atons, and substituted or unsubstituted phenyl. Exenpl zﬂrE-yJULZUDL

preferre stituents include substituted or unsubstlt

propyl, gvu(%%lfﬁ%%cl opropyl, cyclobutyl, cyclohexyl, i sobdt ﬁ'%%l%%‘{}%
thienyl, and pyridyl. Exerrpl ary X5 substituents incl ude - COX10, - COOX, o or
-CONHX, a wherein X10 is substituted or unsubstituted al kyl, al kenyl,
phenyl or heteroaromatic. 25 Exenplary preferred X5 substituents include

- COX10, -COOX10 or -CONHX,0 wherein X10 is (i) substituted or

unsubstituted C, to C. alkyl such as substituted or unsubstituted nethyl,
et hyl, propyl. (straight, branched or cyclic), butyl (straight, branched or

| t

cyel 1) peet b d SkaBuch SAURLAN S A, Blonded 4ot o @Al puty,
such as 30 Babtanvi of aaxeayluhms&shtuie@@rérm@hf;mtutqﬂ Gpmaa alistnyhpyeh as
branched or eﬂ%‘yl 61 strafjit Qﬁbl'ar(cﬁfeﬂacbrﬁb?nylbbﬁ%ﬁ}?fbéh"tyrﬁbr n%nt enyl

t ht b d |
(Lo O PV PRt & s HogRitae @heryt e Vg st egé‘?bw stibbed Y ut ed or
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or rancne en Qr [ S
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ggggb% B ti} ed straigivt ceraoched or syclic popiylhutyl, pentyhydr, hexylpynlsdbbtltuﬂe&o? ULt .

ecte
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aryl oxy, hy@grapenyluteayt, pentanyl oxbaxemd:t () substituted amiunsobstituted C, deriCo,
t hi ol t
Coneei "Ryt p A0 88001 oD Sl B0 bl C Bl RS r
t axanes of hEEYM e@‘émubstmt@ﬁtqrdmse@sv@mﬁbemﬁ ef Mc&uhsétt(tegi OFX5NH 0 X30f
CH (2) Wher@h@ubﬁ?cutéii hyférr@a%mét& @dh ASTUA BRERY 8xpy asa Imessmétit&éﬁt@d or

b d I | k
Compr ses afacas thoss dsiies efraereseteis ett:%kgamc G o1 R o
and XI ois lemtrdmmdnylpreﬁerk@dnb %smumg\%?@dé tRh(pRt1 bﬂmgcmméveurﬂ&fgf
exanpl e, er enbodi n_whic e, t axan spon
Strubt a8 (B dorb Rl hEdrSR e BB AURE Y StoVE 7 Riisichtn 6 Eed, &
hydr ogen anglclidprcmyher is (1) substituted or unsubstituted C, to C alkyl
such as methyl - eSidhibranp, Shoihs REABENEDsHuE B LsibeRkted B,

pentyl, or hexyl | s i
alkyl, substituted or unsubstituted C, to C, alkenyl, substituted or unsubstituted C,

to C, atkynyl, substituted or unsubstituted heteroaromatics containing 5 or 6 ring

20 atoms, and substituted or unsubstituted phenyl. Exemplary preferred X,
substituents include substituted or unsubstituted ethyl, propyl, butyl, cyclopropyl,
cyclobutyl, cyclohexyl, isobutenyl, furyl, thienyl, and pyridyl. |

Exemplary X, substituents include -COX,;, <COOX,, or -CONHX,, wherein
X,o is substituted or unsubstituted alkyl, alkenyt, phenyl or heteroaromatic.

25 Exemplary preferred X, substituents include -COX,,, -COOX,, or -CONHX,,
wherein X,q is (i) substituted or unsubstituted C, to C, alkyl such as substituted or
unsubstituted methyl, ethyl, propyl (straight, branched or cyclic), butyt (straight,
branched or cyclic), pentyt (straight, branched or cyclic), or hexyl {straight,
branched or cyclic); (i) substituted or unsubstituted C, to C, alkenyl such as

30 substituted or unsubstituted ethenyl, propenyl (straight, branched or cyclic),
butenyl (straight, branched or cyglic), pentenyl (straight, branched or cyclic) or
hexenyl (straight, branched or cyclic); (iii) substituted or unsubstituted C, to C,
alkynyl such as substituted or unsubstituted ethynyl, propynyl (straight or
branched), butynyl {straight or branched), pentynyl (straight or branched), or

35 hexynyl (straight or branched); {iv) substituted or unsubstituted phenyl, or (v)
substituted or unsubstituted heteroaromatic such as furyl, thienyl, or pyridyt,



or unsubstituted C2 to C. al kenyl such as ethenyl or straight, branched or
cyclic 20 propenyl, butenyl, pentenyl or hexenyl; (iii) substitutgd g 200
unsubstituted C2 to Ce al kynyl such as ethynyl or straight or branched
propynyl wouoigmegs, pentynyl, or hexynyl; (iv) phenyl or substsdiwsed phenyl
such as nitro, al koxy or hal osubstituted phenyl, or (v) substituted or
unsubstituted heteroaromatic such as furyl, thienyl, or pyridyl. The
substituents may be those identified el sewhere herein for substituted 25
hydrocarbyl. In one embodi ment, preferred R o substituents include

R, oaR, obNOOO- wherein one of R10 and R Q is hydrogen and the other is
substituted or unsubstituted, preferably unsubstituted nethyl, ethyl, or
straight, branched or cycllc propyl. I n another enbodi nent, preferred Rl O
subst i t uent swhereirl heesusiitireni@\idxtare sﬂemdrfrmmdhefgraupa:oasmtlﬁgmf i is

et er oaycl o SUREPACIES BIRoR KSR, syl polBR Bk PRaBREY hydtoxy,
PCTI USOL/ 03&88. asytate aitre. @mingoaglida.dbisl, katab asetatbestensnd etizer moigdiesct ed
from substi tb‘dﬁﬁ@t hosHﬁér‘&gtddrﬂﬁlﬁﬁr Ihkidtiesal kenyl, phenyl or heterocyclo,

nore preferably substltu te u bstituted al ken phenyl or
het erocy® o, sti Iln ang embpdiaentinithe presentinventian, t %ﬁ&@fttbﬁ PFBESNH  or

" heterocycl oinmasMliont ¢drrespurd tor fhotarel (R)het erocycl o such as 5 fury(, thienyl
or pyridyl. Wile R oa, R ob, and X3 are selected fromanong these, in one

.enbodiment X. is selected fr 0OX,, wherein Rqg is phenyl, alkyl or

het erocycl o, nore preferably ‘ph ylo Ate natl /' whi | e Roa R, ob, and
X3 are selected from anong one/ef Ept 6 is selected from
-00X10 wherein X 0 is phenﬁS alkyl dPi'He Mo~ more preferably
phenyl, or X5 is 10 -C00X, g wher &hh X 0 is—g @ erably t-butyl. Anong
the nore preferred enbodinents, thereforldO are t es corresponding to

structure 2 in which (i) X5 |s-COOXovvheBzO”| YO t ent - butyl or X is
-COX,0 wherein X,0 is phenyl, (ii) X3 is subst?t ed or unsubstituted
cycl oal kyl, al kenyl, phenyl or heterocyclo, nore preferably substitg?ed or
unsubstituted isobutenyl, phenyt, furyl, thienyl, or pyridyl, 15 still
nore pref er S ekhsubstituted i sobutenyl, furyl, thienyl or pyridyl, and
(iii) RIOis R ogR, ‘slﬁy&}aﬁy;, one of R oa and R ob is hydrogen and the other
IS subst t ut ed unsu ted substituted or unsubstituted Cl1 to C.

al kyl , nyl or ﬂé?&? ‘P 3;ﬁ\m)ng the preferred enbodi nents, therefore,
are taxanes cor r espisrslibsfituted dl'unsubstdutﬁthﬂlkyballéenadna’ileynyl,Rbﬂleterocycio,

R, oaRl CbN hydri d I n thi

enggdl rren%}émg{ g@ g?’g‘gf'gé%ggf %ét Wgal%ogﬁﬂﬁogﬁf Y :)Ihe(rjlyl " sulb:titut ed
phenyl such as p- )@Br-@ﬁ%{aWCO@erafeCde amdr e preferabl y heterocycl o,
still nore preferably h&HFan’r hé@d@fﬁu iﬂbrbgé'l*::yl Phefordevcy ef erably

benzoyl, al koxycarBony et erocyc nore pre erably benzoyl, t
25 but oxﬁarﬁﬁr@NEMPlet imthjs a@@aa%modlmﬁnbrrewarqhema&amee&pmeﬁpgn ds to

ﬁg{ﬂg?ggg} . i@rth?re th el Ibefréxﬁra Pwdggmzwﬁerem Bﬁtélégﬂ boagg% chgﬁs hydrogen
t - anyl oxycarﬁﬂ'ﬁﬁ& tbpﬂ!?f f“ }rggptés% tgﬁ@rémsygtsg%ted C, t%o C? XnC(y such; as methyl

. ethyl, or straight, branched or cyclic propyl, butyl, pentyl, or hexyl; (ii) substituted
or unsubstituted C, to C, alkenyl such as ethenyl or straight, branched or cyclic

20 propenyl, butenyl, pentenyl or hexenyl; (iii) substituted or unsubstituted C, to C;
alkynyt such as ethynyl or straight or branched propynyl, butynyt, pentynyl, or
hexynyl; (iv) phenyl or substituted pheny! such as nitro, alkoxy or halosubstituted
phenyl, or (v) substituted or unsubstituted heteroaromatic such as furyl, thienyl, or
pyridyl. The substituents may be those identified elsewhere herein for substituted

25 hydrocarbyl. In one embodiment, preferred R,, substituents include
R,0:R10sNCOO- wherein one of R, and R,,, is hydrogen and the other is
substituted or unsubstituted, preferably unsubstituted methyl, ethyl, or straight,
branched or cyclic propyl. In another embodiment, preferred R,, substituents
include R,5,Ro,NCOO- wherein one of R,,, and R, is hydrogen and the other is

30 substituted or unsubstituted phenyl or heterocyclo. While R,,, and Ry, are



but oxycarbonyl; R is benzoyl, P. is keto and R14 is hydr| do. In another
alternative of this enbodinment, X3 is heterocyclo; X. is benzoyl(9 Jui 2004

al koxyca@mg)gl.m ;0r 30 heterocycl ocarbonyl, nore preferabl é’&%ﬁ%?&&s

t - but oxycar onyﬁ or t- anyloxycarbonyl, still nore prefer

t - but oxycarbonyl; R2 is benzoyl, R is keto and R14 is hydrido. In another
alternative of this enbodinent, X3 is heterocyclo; X5 is benzoyl,

al koxycar bonyl, or heterocyclocarbonyl, nmgge preferably benzoyl, t-

but oxycar bonyl or t-anyloxycarbonyl, still nore preferably

t - but oxycarbonyl; R2 is 35 benzoyl, 19 is keto and R 4 is hydroxy In
another alternative of this enbodinent, X3 is heterocyclo; X is benzoyt,

al koxycar bogglgct;ﬂ frBﬁ{ Cth@ é‘ﬁﬁ‘ﬁ?‘?@ emB@Hﬁ‘nQﬁt )QUE') éct@@ from 3(B36tuted or

PCTI USO / 03 e era ut oxycat
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R is hydroesus@ﬁshtﬁ%eﬁ amehyldbﬁé iyl drhetsrichelo, sl hRéreabrerdrably éutstituted or
enmbodi nent et enz ly g’f %

het or oCycl oHﬁ?‘b@%ﬁFtecﬁBP%X\aPéi*‘@rt%{ﬁ’wdﬁeﬁ'i‘gﬂ'" Ras RS eBROBRprORcIq such as

anyl oxycar bfuryl, thiehid or dgrlpwrﬁlﬁarlap] b,laﬁdJXyaeé Bekted flon ameegahsse, iRO
I's hydroxy_and rnatl e, of this Iﬁggodl ment ,

X3 is het ePBEf{?I%OdS&)e ﬂdgr‘?? ?fem 10 f?e?la?%ﬂy% ol bonyl ,
nore pref ehatdrgcypaazmdre nreﬂenahdymenlyb r&!ltematmelarcrwm:eﬁ@g, Eylandng duie nor e

E;SI g!(f/lbl Yngglngﬁdjﬁﬁﬁgéhﬁhﬁrme 'h%d%egﬁ@éhéﬁ%xﬁeﬁé%%\ﬂl fz&ﬂet er o’éycl 0;

X is benzowherank)é%y&mhbomlyla]kybﬂr ha@trmm,dmon%pbefa;ably pheaybhoeXeiabl y
b | 4 t |
Cbut oxs Qo e s MR X s oA R ORBR/ Y| ARl URPBOPRrERes) ¥ |

I n_each

of the altefA¥Q d}@@n&?r hﬁrejomqimnemwsmﬁ@lm&t&ﬁﬁumeﬁtmmw ) Xs R7
and RI O may jeasdoba gejwrté?embﬁt qs?érﬁb@ﬂﬁh?ﬁ(‘ @Lc@xg%terahr)@t Iz@ﬁhem fmd( 4.0

h h th h t h
B oha. st er oSuRRHHESH BF SAPYGHAIIEtY R QRTINS s AL Y AL

% 2 Bf Ih gur at i @ refeﬁawtsmbﬁtmaa@otluastpbstfauwdasebatwyl ,@Henyt,dafyl gthieatyl aor pryﬂdgﬁ
as a Stereo C

enbod, < st Be REa R RS S ASOE . R VRSV AL B o

is R CaR| Cbl(lmo et [,gR 1, C OO, snetdﬂﬁwaaam:l R,glis hydrdgedr and the otheriis

embodi ment, sﬁﬁsﬁtﬁt&? %P%h@ﬁb?ﬁtﬁ ﬂﬂiéﬁdted %%@!‘hne&*&?'}%'b%alﬁﬂéﬁg?g@t L

phenyl such °as eroc nore prefeéera
still nore lbreter@rzmlpy furyl th| enyl or pyridyl; and X5 is preferably

penzoyl . @ koxycav(rheﬁg'tne%e#é%ar@ﬁue mtéwwérefo@@r@reqraﬁaﬁég%rreasaﬁ@mb
ut oxycar bon | oXyc¢ t er nat of thi
enbodi tygtrigturRet of 8w@r9m 5 1F m&@@g amﬁm‘a mﬂfymeﬂavl and Ryg, s
het er |OCyC| O(hgrtiﬁdBWIn tﬁ%f&nbﬁﬂmfgagl., i prefsraply cﬁd@%tg?bg%stﬂnlm pI@érgg oVl
RO 15 ket o sHasksted ohepul Furh B¢ R igppdnvinet B RO S Vi nent
X3 is het er deysioeychd stitt nisrezsrgferablykary,dhidmyhpr pyridyl; and Xs ns preferably
benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more preferably benzoyl, t-
25 butoxycarbonyl or t-amyloxycarbonyl. In one alternative of this embodiment, X, is
heterocyclo; X is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more
preferably benzoyl, t-butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-
butoxycarbonyl; R, is benzoyt, R, is keto and R, is hydrido. In another alternative
of this embodiment, X, is heterocyclo; Xs is benzoyl, alkoxycarbonyl, or
30 heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbonyl or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, R, is keto
and R,, is hydrido. In another alternative of this embodiment, X, is heterocyclo;
X, is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more preferably benzoyl, t-
butoxycarbonyl or t~amyloxycarbonyi, still more preferably t-butoxycarbonyl; R; is
35 benzoyl, R, is keto and R,, is hydroxy. In another alternative of this embodiment,
X, Is heterocyclo; X; is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more



30 heterocycl ocarbonyl, nore preferably benzoyl, t-butoxycarbonyl or t-
anyl oxycar bonyl, still nore preferably t-butoxycarbonyl; R2 is bebZojl,200R9
is keto and R14 is hydrido. In another alternative of this enbodi nent, X3

I s het erqeydlsd¢ss X5 i s benzoyl, al koxycarbonyi, or heterogrghaesbizany! .
nore preferably benzoyl, t- butoxycarbonyl or t-anyloxycarbonyl, still nore
preferably t-butoxycarbonyl; R2 is 35 benzoyl, RO is keto and R14 is
hydroxy. In another alternative of this enbodinent, X3 is heterocyclo; X$
is benzoyl, al koxycarbonyl, or heterocycl otarbonyl, nmore WO 01/57033 09
JUL20al4 PCT/ US01/ 03633 8 preferably benzoyl, t-butoxycarbonyl or

t -anyl oxycarbonyl, still nore preferably t- butoxycarbonyl; R2 is benzoyl,
RO is hydroxy and R14 is hydroxy. In another alternative of this

ﬁﬁPOdi manlt P@‘grabl*nbbazoplyt—butaﬁﬁaﬂ:mriyhozbahylcatyoamqu,bstrllylhore)preferably t-
et erocycl o on r n
anyl oxy%:/ar b@Hgﬂ’Wc quqn?rg?ig bp?.gpgfzgg’l 5“:‘&%%” % ‘bWB%? YA a étrlﬁzegyl
i s hydroxy atterhafivé ofshisyambodimant, Xgist Ihﬁereﬂytdﬂ 64 is\penzbyt, hll@xgw@mwbmr
X3 het I b I
Tore pret e opdiadationy MR Rresdtaby HERIRR “ﬁ“&?ﬁ%@%ﬁ%‘ﬁ‘%@“? “still ore
pr ef er abby Bmmmb@mﬂoﬁyl more prefepily putoxycarkond enzoYRT% iBs
' hydr oxy. In hgaf%{}eén&ﬁa ol MR diothéy at&ﬁhﬁ@lé FEFtHls eﬁﬂ)dcﬁmbﬁt e{,asycl o;

X is: benzo&}t ox ca et eroc z E Rre er abl y
_ benzoyl YRGK Pb&aiﬁ %‘FZQV Y| ﬂoﬂﬂl eeg quo‘?ﬁf anyly BYALE abl y
of the altetron H"e@%&"i?éﬂ“’?"n%"é’&%"n’ﬁ" e aant hac S he e 1 R,
and Rlo may b@i@%ﬁ%)ﬁ'h Frelpenzay L;@o F%‘bﬁf YSUPRY @h ‘%&génd i?lo
Wflyheacthma\aﬁﬁtﬁm:v@ @I’rthla?émbadtmm Xalis betﬂmwol@,ﬂ(@ls berﬁﬁyhmjkd:qca;hdwl c.rr
al pha stereqcheni i gurat i i eocheni ca
coﬁf i gur at | @Oﬁﬁ&’ vé“?'i?e&%é%@bif B&é%@ﬂaﬁ?ég&%yg%ﬁpyg%ﬁét ion while
R10 has the m;do:aycsarboewlcbﬁhrrme peefier aljy tduitoxycarbenyleB, kabemzpy.H; i§ener al
f la 1
‘ g;% eal " 2?3\6 gﬁ(g cﬁRneig H}/}ﬂﬁlﬁlég ?ﬁ{%%‘:h?g'tﬂ? alt%pnét vel cﬁﬂb%ﬁh%o&h@rﬁ%%
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OP7 HO BzOAbe twcameehas ﬁtmgtumd 55 aa\deRa,gngy@@pra\se fb@fbﬁ#e&terpgcli@mépa‘

hydr oxy fHOt&?\tﬁBﬂEhbtﬁf anoaRd .ﬁa 'e%cﬁ'ﬁdwmbyél?ﬁﬁ%[br@bcﬁemﬁm eubifiguration,
protectlng%ﬁr’ ction

fol l oned by ﬁwavilaV@fthﬁrﬂépméF%WC'ﬁ'BlC@i ur. Ogﬁﬂﬁ\&f@;ﬁa&rﬁ%le shker de.
i nt er medi at estb@xaReniBal dRfightationast Rymye@ém IpétasstéRdchetricalwi t h
configuration while R,, has the alpha stereochemical configuration.
Also among the preferred embodiments are taxanes corresponding to

20 structure 1 or 2 wherein R,q is R,,R,,NCOO- wherein R, is ethyl and Ry, is
hydrido. in this embodiment, X, is preferably cycloalkyl, isobutenyl, phenyl,
substituted phenyl such as p-hitrophenyl, or heterocyclo, more preferably
heterocyclo, still more preferably furyl, thienyl or pyridyl; and X, is preferably
benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more preferably benzoyl, t-

25 butoxycarbonyl er t-amyloxycarbonyl. In one altemative of this embodiment, X; is
heterocyclo; X, is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more
preferably benzoy!, t-butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-
butoxycarbonyl; R, is benzoyi, Ry is keto and R4 is hydrido. In ancther alternative
of this embodiment, X, is heterocyclo; X, is benzoyl, alkoxycarbonyi, or

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

35 benzoyl, Ry is keto and R, is hydroxy. In another alternative of this embodiment,
X, is heteracyclo; X, is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more



an al koxi de having the taxane tetracyclic nucleus and a C13 netallic oxide
substituent to form conpounds having a 13-am do ester substituent gaﬂt \gu]a@‘

(as desqyhppshespre fully in Holton U S. Patent 5,466, 834)pf8 @(1
removal of 09 JUL2004 WD 01/57033 9 PCT/ USO1/ 03633 either the

protecting group, or both the C(10) and C(7) protecting groups. The
3-lactam has the fornmula (3): X5% N ~ ~f X ""OP2 (3) wherein P. is a
hydroxy protecting group and X3 and X., ar& as previously defined and the
al koxi de has the fornula (4): Mdt, BZOACO O (4) wherein Mis a netal or
ammoni um and P7 and P10 are hydroxy protecting groups. The al koxi de may
be prepared from 10-deacetyl baccatin Ill by protection of 10 the C7 and

Z—o 1? hyflrox re@ggl?l gaodrﬁﬁz ) ?eﬁam ddrﬁm*{wofubhwtldﬂydd@tb@mﬂ t§ﬁi|= ||fhbre Fé?&ad?ﬂ-ent _
Icatl on ol owe reat nen allLC a .
Delroi vatives b\ﬁg )é B 5:R&N49 h% Wga%\ f{afﬁg}ﬂ Q’%ul!ﬁ?ﬂ? h@ﬁt s at

c(2), C(9) aitérrﬁtﬂv@) ofathit grmbodmsas, Kois haemcmcg@@nstbemoqr alkoxyoarbonyl,her

2 o) 15 e RPaiERan e ERteraRl st b RERE o of el 7

U. S. Pat ént axoyloxgcatbenyl2stilbmore mfewblwt—bmltoxydart&nmﬂgm beiuzoyﬁ RWi8, 023.
Taxanes havigaraayhoyR,, A oyicoX)h SHUIRL! ARERYE s HiSknibdhghg lisketo

may be prepa rrg at ent
No. 6,011, ozt@t@rocmm«@m a@md alkoxyaarsonylpar beteragyclecabenglogorgaxanes

havi ng a bet _ _ r

natural Iy ogcurri ng 14-h 5? ?E%rcfﬂegaf;}ba oxfdn%rlﬁlg?ﬂ %@ggﬁg%gféf?}abl
prepar at i on BMiexycarbeqyl; Bal Efﬂw ISAAYEYSR ﬂm'& hyggexy.i i apptber
gener al |40 Walitertatiueof t'ﬁw el(hb@m?h@nt & ﬁ@tdr 5&\2@1 Ve RS cadsonyl, |

described in Holto resu ting
enati onmer i C%WWF@a@ nfg 'T‘Q'E,e( B#Sefﬁglﬂ ﬁ%h@égo Bﬁarg OERY/EQ! tosel ective
hydgI ol ysi E Lmnylgxﬂcé}ﬁoﬂylLEﬂNm (ﬂﬂ:éﬁ?ﬂﬂ 3 t-butdXyLAdSENYIDRS BSbenzmd R OIS enZéme
as descri be at
pat ent  No. - ST e & mifion” uf gt afnS AElaBs B RS eiBdginiglieinet
PCT Patent Abeltaxané bas structioe 41 Ryand Iﬁ,oampy eachhayedhsdmtasterson emmai t he
FF; 'eg; A S dotRgLrSUERR R [dHPR, Fhal BV RAS! dibRE stdrBBchemicH CBRNGHALBR,

R, may have the alpha stereochemical configuration whiie R, has the beta

stereochemical configuration or R, may have the beta stereochemical

configuration while R,, has the alpha stereochemical configuration.

Taxanes having the general formula 1 may be obtained by carbamoylation
20 of a suitably protected taxane intermediate having the structural formula:

wherein X, and X; are as previously defined, P, is a hydroxy protecting group,

and P, is either hydrogen or a hydroxy protecting group, by reaction with an

isocyanate or a carbamoylt chloride, followed by removal of the hydroxy protecting
25 group(s).

The intermediate taxane may be obtained by treatment of a B-lactam with
an alkoxide having the taxane tetracyclic nucleus and a C-13 metallic oxide
substituent to form compounds having a B-amido ester substituent at C-13 (as
described more fully in Holton U.S. Patent 5,466,834), followed by removal of



5 illustrated in the follow ng reaction schenme: Step A5 CHO + Stﬁ% B HﬁCO
tol uene NEt3 Resolution 'OAc MB, OCH3 6 Step E KOH 0 (-) 10 (+) 183t
p-TsOH --a "tone + AcO'-Y G OCH3 O( 8 (-) 12 Step D CAN, CH3CN wherein
Ac is acgbylis7édst 3 is triethylamne, CAN is ceric ammoni ugctidsodbsss and p-
TsOH i s p-toluenesul fonic acid. The beef |iver resolution may be carried
out, for exanple, by conbining the enationeric 13-lactamm xture with a
beef |iver suspension (prepared, for exanple, by adding 20 g of frozen beef
liver to a 10 blender and then adding a g4 8 buffer to nmake a total volune
of 1 L). Conpounds of fornmula 1 of the instant invention are useful for
inhibiting tunor growth in mammal s includi ng humans and are preferably

adm nistered in the formof a pharmaceutical conposition conprising an

effective agithdrithier C?W@ﬂecﬁﬁg grogppstursth dhe tG{d 0) antldi(7 ) iproteoting growps.
conbi nati on gitd;w% 3_%5% oge tolléru& e 0 9 J UE 2004 W 01157033 11

PCT1USOL/ 03%. 8 AR '5"8 PW” S'har macol ogi cal ly acceptable carrier.
The carrier, also known in the art as an excipient, vehicle, auxiliary,

adj uvant, or diluent, is any sust ance,@/ni ch is pharnmaceutically inert,
confers a suitable consistency or N:n-n‘r/

Xg" 0Pz

(3)

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

wherein M is a metal or ammonium, and P, and P,, are hydroxy protecting
groups.
The alkoxide may be prepared from 10-deacetylbaccatin il by protection of

10 the C-7 and C-10 hydroxyl groups (as described more fully in Holton et al., PCT
Patent Application WO 99/09021) followed by treatment with a metallic amide.

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

15 may be prepared, for example, as described in Hoiton 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

20 be prepared from naturally occurring 14-hydroxy-10-deacetylbaccatin IlI.

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



to the conposition, and does not dimnish the therapeutic effi cacyu @fJUtL%ﬁL
antitunor 5 conpounds. The carrier is "pharmaceutically or

phar maco{epsgahisy acceptable” if it does not produce an SFnadhl ergic
or other untoward reaction when admnistered to a manmal or hunman, as
appropriate. The pharnmaceutical conpositions containing the antitunor
conpounds of the present invention may be fornulated in any conventi onal
manner. Proper 10 fornulation is dependert) upon the route of

adm ni strati on chosen. The conpositions of the invention can be fornul ated
for any route of admnistration so long as the target tissue is available
via that route. Suitable routes of admnistration include, but are not

bt aneonTpage or BAERLRIPHeSAithd, forEIAHBRONE PatdiNUISPARAL No. 5,879,020
Su u us, Su u | u , | I, ,

o acancol Badii e RasphERS! BREYB14 bl bi1NaT Rogiodanale b SRstlibat Lo sxample,
(nasal, trap@ar Patentiﬂmmi&aﬂurh No. 00/412G4.emn a@refén@d@mbadmhentqntvﬁﬁ@h the

pul nonary, i { | | t-al i , ansure al_,

Pt rader wal BabfaR Y6 RIH s 2 o 1) oY SRo s A A bl erempred as

i nt r al esbondlustrated int thecfoliswingeredistion sichame:t r ansnucosal , subl i ngual and
intestinal adm nistration. 20 Pharnaceutically acceptable carriers for use
in the conpositions of the present invention are well known to those of

ordinary skill in the art and are gglgcted based upon a nunber of factors:
the particular antitunor conpound used, and its concentration, stability

and i ntended bgogvail abi | i t he dbsease, or/ r conditi onAb j Cl
treated with t%si‘l‘ti t he—subrect, MNg age, 25 antr gefer al
condition; and Phe route of “Rdninistration. Suitabl e~cari?eis are realfily
determ ned by one of ordinarQCkkill in the art (see, for exanple, J. G
Naim in; Rem ggton' s Phar mgceuti cal Science (A, Gennaro, ed.), I\/tacka
Publ i shing Co., ™ Easton, Pa., (1985), pp. 1492- 1%17, the contents of Wwhich
are incorporated herein by reference). 30 The conpositions are preferably
formul ated as tablets, dispersible powders, pills, capsules, gelcaps,

capl ets, gels, | sppdnestHi@ranul es, sol uti dtep ¢ sugmensi ons, enul si swepp
syrups, elixirs, troches, dra s, | ozenges, or any dosage form
whi ch can be adm nistered or3 . Teehni ques and conpg i ong, for '
oral dosage forr@U®®eful in the ent i n\Beatliveh are desg '%ed i%w:*g
foll ow ng references: 7 Mbddem Ph; ceutics, qsiﬂﬁ ters 9 ahndl 10 (Banker &
Rhodes, Editors, NB%9): Li eb@n efoAst . | %ﬁﬁ Eeuti ~'Dosage For ns:

Tabl ets 09 JUL2006 WD 01/570 PCT/ US01/ 03633 12 (198%);pand Ansel,

I ntroduction to Pharmaceutical Dosgpe Fornms 2nd Edition (#®76)., The
conpositions of the invention for oral administration conprise an
effective antitunor anount of a conpound of the invention in a
pharmaceutically 5 accepseplee carrier. Suitable siggriers for solid dosage
fornms include sugars, starches, and other conventional substances including

| act ose, talc, cy8¥se, gekahin, ca rhoxyf ethylc u | ose, ar, {
manni t ol , sorbifﬁ’g ! Ca'-c-i-u-m—p-h-osphate,l-?l\(j) Pc'%bl" KN )(

~

=" "OAc =" "OH )L =" o
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wherein Ac is acetyl, NEt, is triethylamine, CAN is ceric ammonium nitrate, and p-
TsOH is p-toluenesulfonic acid. The beef liver resolution may be carried out, for
example, by combining the enatiomeric B-lactam mixture with a beef liver
suspension {prepared, for example, by adding 20 g of frozen beef liver to a

10 blender and then adding a pH 8 buffer to make a total volume of 1 L).

Compounds of formula 1 of the instant invention are useful for inhibiting

tumor growth in mammals including humans and are preferably administered in
the form of a pharmaceutical composition comprising an effective antitumor
amount of a compound of the instant invention in combination with at ieast one




cal ci um carbonate, sodi um carbonate, kaolin, alginic acid, acacia, Jdomi 700
starch, potato starch, sodium saccharin, magnesi um carbonate, tragacanth,
10 microcrystalline cellulose, colloidal silicon dioxide, croscarnellose
sodi um Y@l @sr03¥agnesi um stearate, and stearic acid. Furt permseugdsssol id
dosage fornms may be uncoated or may be coated by known techniques; e.g.,
to delay disintegration and absorption. The antitunor conpounds of the
present invention are also preferably 15 fornulated for parenteral

adm nistration, e.g., formulated for injetlion via intravenous,
intraarterial, subcutaneous, rectal, subcutaneous, intranuscul ar,
intraorbital, intracapsular, int raspi nal , int raperl toneal, or intrastenal
routes. The conpositions of the invention for parenteral adm nistration
conpri se anpbérﬁmd:éuti::allgruriphamnacalmgmally@rccepwbwca!triamrT heotgroendilso a

h ly.
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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

25 and general condition; and the route of administration. Suitabie carriers are
readily determined by one of ordinary skill in the art (see, for example, J. G. Naim,
in: Remington's Pharmaceutical Science (A. Gennaro, ed.), Mack Publishing Co.,
Easton, Pa., (1985), pp. 1492-1517, the contents of which are incorporated herein
by reference).

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

35 following references: 7 Modern Pharmaceutics, Chapters 9 and 10 (Banker &
Rhodes, Editors, 1979); Lieberman et al., Pharmaceutical Dosage Forms: Tablets



mono, di, or tri-glycerides, fatty acid esters such as isopropyl gg jy 2004
nyristrate, fatty acid derived PEG esters such as PEG hydroxyol eate and

PEG hydrwoysiseegsat e, N net hyl pyrrolidinone, pluronic 60 hyl ene
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25 sorbose, trioses, tetroses, hepioses, and octoses), disaccharide (e.g:, sucrose,
maltose, lactose and trehalose) or oligosaccharide or mixture thereof with a C,-
C,, fatty acid(s)(e.g., saturated fatty acids such as caprylic acid, capric acid, lauric
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

30 steroidal esters); alkyl, aryt, or cyclic ethers having 2-30 carbon atoms (e.q.,
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35 atoms (e.g., benzene, cyclohexane, dichloromethane, dioxolanes, hexane, n-
decane, n-dodecane, n-hexane, sulfolane, tetramethylenesulfon,
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Nonaqueous Solvents in Parenteral Products, JOURNAL OF PHARMACEUTICAL
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Preferred solvents inciude those known to stabilize the antitumor
compounds, such as oils rich in triglycerides, for example, safflower oil, soybean
oil or mixtures thereof, and alkyleneoxy modified fatty acid esters such as
polyoxyl 40 hydrogenated castor oil and polyoxyethylated castor oils (e.g.,

35 Cremophor® EL solution or Cremophor® RH 40 solution). Commercially
available triglycerides include Intralipid® emulsified soybean oil (Kabi-Pharmacia




20 such as compound 1393, can be dissolved in a solvent to ferma_sol ution
and then recrystallized upon evaporation of the solvent w thout ¢ AelUL 2004
formati on of any anorphous antitunor conpound. It is also preferred that
t he ant iwoms7assnpound, have an 1 D50 value (i.e, the drugcraseeesssati on
produci ng 50% i nhibition of colony formation) of at least 4, 5, 6, 7, 8§,
9, or 10 tines less that of paclitaxel 25 when neasured according to the
protocol set forth in the working exanples. Dosage form adm nistration by
t hese routes may be continuous or intermM®tent, dependi ng, for exanple,
upon the patient's physiological condition, whether the purpose of the
adm nistration is therapeutic or prophylactic and other factors known to
and assessable by a skilled practitioner. Dosage and regi nens for the
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cryoprotective agents for preventing reprecipitation of the taxane, surface active,
25 wetting or emulsifying agents (e.g., lecithin, polysorbate-80, Tween® 80, pluronic
60, polyoxyethylene stearate ), preservatives (e.g., ethyl-p-hydroxybenzoate),
microbial preservatives (e.g., behzyl alcohol, phenot, 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
30 osmolarity (e.g., glycerin), thickeners (e.g., aluminum monostearate, stearic acid,
cetyl alcoho!, stearyl alcohol, guar gum, methyi cellulose, hydroxypropylcelluiose,
tristearin, cetyl wax esters, polyethylene glycol), colorants, dyes, flow aids,
non-volatile silicones (e.g., cyclomethicone), clays (e.g., bentonites), adhesives,
bulking agents, flavorings, sweeteners, adsorbents, fillers (e.g., sugars such as
35 lactose, sucrase, mannitol, or sorbitol, cellulose, or calcium phosphate), diluents

(e.g., water, saline, electrolyte solutions), binders (e.g., starches such as maize



dose in one or nore parenteral preparations contains fromabout 20 e(g ﬁ,]n@
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on the dosing schedul e which can be adjusted as necessary to achi eve the
desired therapeutic effect. It should be noted that the ranges of
effecti ve doses provided herein are not iftended to linmt the invention
and represent preferred dose 30 ranges. The nost preferred dosage will be
tailored to the individual subject, as is understood and determ nabl e by
one of ordinary skill in the art w thout undue experinentation. The
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be m xed W timbiphaisaffitufidttompound. Itis also preferred that the antitumor compoy *
have an ID50 value (i.e, the drug concentration producing 50% inhibition of
colony formation) of at least 4, 5, 8, 7, 8, 9, or 10 times less that of paclitaxel

25 when measured according to the protocol set forth in the working examples.

Dosage form administration by these routes may be continuous or
intermittent, depending, for example, upon the patient’s physiological condition,
whether the purpose of the administration is therapeutic or prophylactic, and other
factors known to and assessable by a skilled practitioner.

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

35 nature of the effect desired. For any mode of administration, the actual amount of
antitumor compound delivered, as well as the dosing schedule necessary to
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conventional tabletting agents and processed to forma tablet for L 2004
admnistration to a patient. The powder can al so be added to any PIQUIJ
carrier as described above to forma solution, emulsion, suspension or the
li ke forWOU57033ni ni stration. 30 Enul sions for parent er aPCAASOHIEE at i on
can be prepared by dissolving an antitunor conpound in any
pharmaceutical |y acceptabl e sol vent capable of dissolving the conpound
(e.g., ethanol or nethylene chloride) to fygrma solution. An appropriate
volune of a carrier which is an emul sion, such as Liposyn(r) I | or

Li posyn(r) 111 emulsion, is added to the solution while stirring to forma
35 pharnaceutlcally acceptabl e enul sion for parenteral admnistration to a
patient.

Bount of - BPAEge0RE s beBAlsR fito iestber BoMichjaRus0abe l b
eé CZPSL OL @_Jelmiqmi ors:)asdtejbloavallahllwmfatﬂe aatibunor noml:neuadttl'tea:rl:sam belngnS
0 bar ent o aRtt 8 acirefl iherabieBRo ol bt et Bl had Dy BRegreRt S TS
prepar ed bythitisesof skithip the ars Thei dqaa)admmm‘emrﬂto an ammah penticidany auman,
accept abke t, ‘rélegtﬁ ‘é?f)afﬂh% rﬁ}ang‘ ﬁ%@hﬁbﬁ‘%hbﬂﬁi 5O SRR ¢S5 eﬁect t‘ﬁbhﬁé&?r’edor

. methylene c appropriate vo carrier
which is a &wraped cr%wwn@emna}pmram&mam peEod @f titne: oP'tai@rab Y,

sol uti on whighGffddtive! difioh/t 6fcth813'111tiah‘r%bf*3§ﬁiﬁduﬁa| wetmamt@remimtw on biyor
- parenteral admnistration to alfmtlegt3 desi red, b@e qu | ons can
be for mul at @4OMETIaHI,i% 2Ry APYRE Wil lWRUlgf"eS‘HF 'W%dﬁé'r?‘f] rapeu G IFEARSCor

CL;”DplhorO Qfﬂéﬂ#?%lmw\?rh@dlbﬁghakmmt Plgeﬂelmbt Iy metcbmpu@ﬁo?@lﬂ)?rc&ral

SIO I cal, e S en adm nl.ster a al_n cent.ratl o

bt ont el - SFGRRTaLR /RIS Freoeed htiort Bay Hint A g8 Aog8 i Bherd Tuadk orah

above for opaépamatipaseohtaing at kst @0i mg<if the aatituraor dempactchged m*of patisals,
| t t ed

W h any phiPlRCERRA RS écéﬁ%%%ﬁér?&JO'ﬁaﬂ?%y&S%b??h?Q, of 500 fillpHird L2

accept abl e Eatitumor compoundtpesmin fumatletnb bady stisface arﬂaowheremttlmauetage

Defi nitions o s[fiadetard foP % HUGAR RO7 8 AR Prétsan) aé%qﬂ%@ﬁ% her ein

descri be organ?c conmpounds or ra glca S conS|st|ng xcl us

el ement sl ScaCOBIPAEHIPN ffdArabrdminisieationepriginsremcarAe 24 IQQ&WQ of the
al kynyl, an%rmwhoﬁ%ﬁipbﬁﬁd eFR56f pat eeﬂlbeﬁ eamtsera‘rbudmoaé Ipyéfer@tilymyﬁ

ﬁLE?SZLr bﬁﬂ%e%éﬁgs%ﬁciﬁa@ﬁ“bs&p* ‘étvgﬁmé“w;m ol S8 ohbeGo it 5c0
gt ngnrs Wi ?ﬁel rm%st | taﬂl?e%dmmrog@peéfewblplfmfneaabwg@mboaezootgmgiac? Rreférably,
hydr ocar byl %PB}H%U Eﬁ pg’?%nqé[ﬁlﬁ%ﬁsé%ﬂ%ﬂt%gé#gﬁg egfirn %hg% y‘tp ﬁ
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substi tuted yyd gl Sr, BF S48 40280, 100, 150, 200, 300, 400, or 500 mg of the
antitumor compound per m? of patient body surface area. Preferably, a single
dose in one or more parenteral preparations contains from about 20 to about 500
mg of the antitumor compound per m? of patient body surface area, more
25 preferably from about 40 to about 400 mg/m* and even more preferably, from
about 60 to about 350 mg/m?. However, the dosage may vary depending on the
dosing schedule which can be adjusted as necessary to achieve the desired
therapeutic effect. It should be noted that the ranges of effective doses provided
herein are not intended to limit the invention and represent preferred dose
30 ranges. The most preferred dosage will be tailored to the individual subject, as is
understood and determinable by one of ordinary skill in the art without undue
experimentation.
The concentration of the antitumor compound in a liquid pharmaceutical
composition is preferably between about 0.01 mg and about 10 mg per ml of the
35 composition, more preferably between about 0.1 mg and about 7 mg per mi, even
‘ more preferably between about 0.5 mg and about 5 mg per mi, and most



30 nitrogen, oxygen, silicon, phosphorous, boron, sulfur, or a halﬁgen
atom These substituents include hal ogen, heterocycl o, al koxy, al anQW‘

al kynoxywc%lyJ.,m(sy, hydr oxy, protected hydroxy, keto, aCylPC'I?ﬁéHl@?féﬁa nitro,
amno, arrii1do, nitro, cyano, thiol, ketals, acetals,.esters and ethers.

Unl ess otherw se indicated, the alkyl groups described herein are 35
preferably | ower al kyl containing fromone to eight carbon atons in the
principal 0 9 Jut. 2004 WO 01/57033 20 PCH{BUSO01/ 03633 chain and up to 20
carbon atons. They may be straight or branched chain or cyclic and include
met hyl , ethyl, propyl, isopropyl, butyl, hexyl and the |ike. Unless

ot herwi se indicated, the al kenyl groups described herein are preferably
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preferably Se\%poesra%g %e'nnth%aé:cnutriér? % dl:i-@da 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

25 with a binder to form a powder. The powder can be mixed with fillers or other
conventional tabletting agents and pracessed to form a tablet for oral '
administration to a patient. The powder can also be added to any liquid carrier as
described above to form a solution, emulsion, suspension or the like for oral
administration.

30 Emulsions for parenteral administration can be prepared by dissolving an
antitumor compound in any pharmaceutically acceptable solvent capable of
dissolving the compound (e.g., ethanol or methylene chloride) to form a solution.
An appropriate volume of a carrier which is an emulsion, such as Liposyn® |l or
Liposyn® [il emulsion, is added to the solution while stirring to forma

35 pharmaceutically acceptable emulsion for parenteral administration to a patient. If

desired, such emulsions can be formulated to contain a minimal amount of, or to



het eroaromati c group preferably has | or 2 oxygen atons, 1 or 2 sulgf ]
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hydr oxy, acyl, acyl oxy, al koxy, alkenoxy,1 Ikynoxy, aryl oxy, hal ogen,

am do, anino, nitro, cyano, 5 thiol, ketals, acetals, esters and ethers.
The term"acyl," as used herein alone or as part of another group, denotes
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"Protective f@‘rﬁmgﬁohg Organic Synthesis" by T. W Geene, John WIley and

Sons, 1981, or er. & F eser r t I teral
i ncl ude met hoxym!fﬁ??'req ?ﬁ&'ﬂ}gﬁér& %é%&%dé%#bﬁ'a B! 0P Brél 'R PRtentera
(. bet a. -15 i ragirhipistidtionetdrobg packaged irt Bf bags.adalgyor aﬂ’ﬁlyel' cgnventional containers
2,2, 2-trichl; n teticalll Hcabltdble liorhid,
trichl oronetﬁ(?%@égﬁﬁgey C#'Ei g"@%%@ﬁ?&@ hﬁéyme y? 5use qlerel n,
"Ac" rreans ea;mhyas salihe, tﬂéqm aneaeggpta egx'aq@@gfgc fajion pn USe 851S
nmet hyl ; Kr@ﬁf‘ %ﬁ' "I Pr" means isopropyl: "t Bu and "t-Bu" neans
tent - but yI nmeans Tower al kyl unless otherw se defined; "py" neans 35
pyridine or pyridyl; "TES' neans-triethylsilyl; "TM5" nmeans trinmethylsilyl;
" LAH' neansDéﬁﬁiﬁd’)Hm al um num hydride; "10-DAB" neans 10-desacetyl baccatin
s 20 The terms "hydrocarbon® and “hydrocarbyl” as used herein describe

organic compounds or radicals consisting exclusively of the elements carbon and

hydrogen. These moieties include alkyl, alkenyl, alkynyt, and aryl moieties.

These moieties also inciude alkyl, alkenyl, alkynyl, and aryl moieties substituted

with other aliphatic or cyclic hydrocarbon groups, such as alkaryl, alkenaryl and

25 alkynaryl. Unless otherwise indicated, these moieties preferably comprise 1 to 20

carbon atoms.

The “substituted hydrocarbyt” moieties described herein are hydrocarby!
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

30 nitrogen, oxygen, silicon, phosphorous, boron, sulfur, or a halogen alom. These
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.

Unless otherwise indicated, the alkyl groups described herein are

35 preferably lower alkyl containing from one to eight carbon atoms in the principal
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pyri dyl carbonyl; "C4AH7CO' neans butenyl carbonyl; "EtOCO' mneans

et hoxycar bonyl ; "ibueCO' neans i sobutenyl carbonyt; "iBuCO' neans
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i sopr opyl oxghaintard/Up 10 20 EBbnratams. rFheyampaly deysteaightyt branthed@haieans

PECRY. o DB R ) B b, e OO ™

Hexarret hy| D| Si | awﬂemothanma‘eomﬂmte@ th&aﬂrﬂl’a& grcbumsdemrd)etdwhenewem ion. 15

710, '( bi 5) - Br oty e SR pdtiaetd LA ot Sabarf AFiF A rincipal
029

(1.14 g, 52. smamq umto ¢Arben a#emsylm ®aYyde ﬁéalaaéoaammmao@ozo g,
50. 6 mol ) % ﬁl‘rﬁﬁlﬂchﬁf& %ﬂﬁrﬁr‘! ;ﬁf&ggﬁﬁl Boproperdd, buery) |s%itﬁ’}'bédyl ﬂ@f’énﬂ
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7, 10- (bi s) - cRIBAPEREIAAKY sUBkHHRRE Gomocyiie Gidmatit BrouPs, bréféraiPhonocyclic
or bicyclic groups containing from 6 to 12 carbons in the ring portion, such as
15 phenyl, biphenyl, naphthyl, substituted phenyl, substituted biphenyt or substituted
naphthyl. Phenyl and substituted phenyl are the more preferred aryl.

The terms "halogen” or "halo" as used herein alone or as part of another
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, oxaiblyl, pyrrolyl, indolyl, quinolinyl,
or isoquinolinyl and the like. Exemplary substituents include one or more of the
following groups: hydrocarbyl, substituted hydrocarbyl, keto, hydroxy, protected
hydroxy, acyl, acyloxy, alkoxy, alkenoxy, alkynoxy, aryloxy, halogen, amido,

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

The term “heteroaromatic™ as used herein alone or as part of another
group denote optionally substituted aromatic groups having at least one
heteroatom in at least one ring, and preferably 5 or 6 atoms in each ring. The
heteroaromatic group preferably has 1 or 2 oxygen atoms, 1 or 2 sulfur atoms,

35 andfor 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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O (bi s)-carbobenzyl oxy- 10-deacetyl baccatin IIl in THE (4.5 m-) at -45 oC
under a nitrogen atnosphere was added 0.80 nmL of a solution of LHVDS (0.98
M in THE dropwi se. The 5 m xture was kept at -45 oC for 1 h prior to
addition of a solution of 341 ng (0.889 ) of

ci s- N-t but oxycarbonyl -3-triethyl silyl oxy-4-(2-thienyl) azetidin-2-one in 2
m. of THF. The m xture was allowed to warmto O C, and after 2 h was poured
into 20 nmL of saturated amoni um chl oride sol ution. The aqueous | ayer S
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The term "acyloxy," as used herein alone or as part of another group,
denotes an acyl group as described above bonded through an oxygen linkage
(—O-), e.g., RC(0)O- wherein R is as defined in connection with the term “acyl.”

Unless otherwise indicated, the alkoxycarbonyloxy moieties described

15  herein comprise lower hydrocarbon or substituted hydrocarbon or substituted
hydrocarbon moieties.

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

20 moiety.

The terms "hydroxy! protecting group™ and “hydroxy protecting group” as
used herein denote a group capable of protecting a free hydroxyl group
("protécted 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 hydrexyl 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. Exempliary hydroxyt protecting groups
include methoxymethyl, 1-ethoxyethyl, benzyloxymethyl,
(.beta.-trimethylsilylsthoxy)methyl, tetrahydropyranyl,

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

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

35 pyridine or pyridyl; “TES” means triethylsilyl, “TMS" means trimethylsilyl; “LAH"
means lithium aluminum hydride; “10-DAB” means 10-desacetylbaccatin HI”;
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to 0O C and after 1.4 h 5nL of saturated ueous sodi um bi car bonat e
solution and 20 nL of ethyl acetate were added. The water |ayer was
extracted three tinmes with 50 nmL of EtOAc/Hexanes (1:1). The organic

| ayers were conbined, dried over Na2SO4 and evaporated to give 218 ng of a
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propylcarbanyl; “ibue” means isobutenyl; “THF” means tetrahydrofuran; “DMAP”
means 4-dimethylamino pyridine; “LHMDS" means Lithium
HexamethylDiSilazanide. '

The following examples iliustrate the invention.

135 Example 1

7,10-(bis)-carbobenzyloxy-10-deacetyl baccatin lil. To a solution of 10-DAB
(1.14 g, 2.11 mmal) in 20 mL of methylene chloride was added DMAP (6.20 g,
50.6 mmol) and benzyl chloroformate (1.8 mL, 12.7 mmol) slowly under a
nitrogen atmosphere. The mixture was heated to 40-45 oC, kept at this

20 temperature for 2 h, and an additional 1.8 mL (12.7 mmol) of benzyl
chloroformate was added. Heating at 40-45 oC was continued for an additional 6
h, the mixture was diluted with 200 mlL of CH2Cl2 and washed three times first:
with 1N HC! and then with saturated sodium bicarbonate solution. The combined
washings were extracted three times with 30 mL of CHzClz, the organic layers

25 were combined, washed with brine, dried over Na2804, and concentrated under
reduced pressure. Chromatography of the residue on silica ge! eluting with
CH2Cl2/EtOAG gave 1.48 g (86%) of 7,10-(bis)-carbobenzyloxy-10-deacetyl
baccatin 111



The procedures described in Exanple | were repeated, but other suit bl Ul 2004
protected 13-l actans and acyl ati ng agents were substituted for the
13-lactam and acylating agent of Exanple | to prepare the series of
conpoun®0R&F703y t he 5 conbination of substituents identiPeEYSIPFHe
followi ng table. The follow ng table also includes characterization data
for certain of these conpounds, along with characterization data for the
conmpound (2722) prepared in Exanple 1. Bog,'' OCONHEt NH 0 O OH HO BZOACO
No.x3 MP. (C(a]Jc(CHCl,) Elenental Anal s 26002-pyridyl 173-175-71.4 (c
0.22) Found: C, 60.70; H 6.69 (Calcd. for C45H57N3015.0.5H2O0 C, 60.79; H,
6.58) 1026163-pyridyl 183-185-61.0 (c 0.20) Found: C, 58.96; H, 6.51
(Calcd. for CA5H57N30L13.2H2O0. C, 59.00; H, 6.69) 26223-thienyl 173-175-68.1
(c 0.19) Found: C, 58.40; H, 6.ds (Calocd. for C44HS56N201SS. H2O C, 58.47;

H. 6.47) 2633i-peegy! 170-172-75. 7\1 0. 22)B%¥oynd: .C, 60 ChE 7.15
(Calcd. for CA3 5 %ﬁ C, e 24) 68@i - buben zgcjogg 106. 7
(c 0.17) Fogg‘ : T H, (Cal C(¥ : ' : C 61.02;
H 7.10) 26924- 03- 205- 18\ BourfFESC, 6.61

(Cal cd. for CASHD7N3OLS-

169-171-73.6 (c BZOE0mRY: C, 60.59; H, 6.58 (Calcd. for asbeL0rs: o
60.82; H, 6.50) 27173-furyl 165- 167 53.8 (c 0.23)Found: C. 60.07; H, 6.48

Lo S s R Bty 5 568 5@“30@%2“%?%0”@%“?'%&”'57233226
docetaxel. To a solution of 425 mg (0 3 mmol & (b:s)-ca énzyloxy—

' {10-deacetyl baccatin lll in THF (4.5 mL) at 45 oC under a nitrogen atmosphere
was added 0.80 mL of a solution of LHMDS (0.98 M) in THF dropwise. The

5 mixture was kept at 45 oC for 1h prior to addition of a solution of 341 mg (0.889
mmot) of cis-N-tbutoxycarbonyl-3-triethylsilyloxy-4-(2-thienyl) azetidin-2-one in 2
mL of THF. The mixture was allowed to warm to O °C, and after 2 h was poured
into 20 mL of saturated ammonium chioride solution. The aqueous layer was
extracted three times with 50 mL of EtOAc/Hexanes (1:1) and the organic layers

10 were combined, washed with brine, dried over Na2S04 and concentrated.
Chromatography of the residue on silica gel eluting with EtOAc/Hexanes gave
576 mg (92%) of 7.10-(bis)-carbobenzyloxy—B’-desphenyl—-S'-(2-thienyl)-2’-0—
triethyisilyl docetaxel.

3’-Desphenyl-3’-(2-thienyl)-2’-O-triethylsilyi docetaxel. A suspension of 550

15 mgof7,1 0-(bis)-carb0benzyloxy-3’-desphenyl—3'-(2-thienyl)—2’-0-tn'ethylsilyl
docetaxel and 50 mg of 10% Pd/C in 30 mL of EtOH and 10 mL of EtOAc was
stirred under a hydrogen atmosphere for 2 h at room temperature. The slurry was
filtered through a pad of celite 545 which was then washed with EtOAc. The
washings were concentrated and the residue was purified by column

20 chromatography on silica gel using EtOAc/Hexanes as eluent to give 405 mg
(95%) of 3'-desphenyl-3'~(2-thienyl)-2’-O-triethylsilyl docetaxel.



(Calcd. for C44H,, N2015S. 2O C, 58.47; H, 6.47) 2733cycl obutyl 168-170-73.9
(c 0.23)Found: C, 60.96; H, 7.02 (Calcd. for C,4H80N2015.0.5H20O C,0 $UubA0s
H, 7.10)w@iB¥oe3yx!| opropyl 168-170-91.7 (c 0.23)Found: C, 6Gdrfusiio3és3S6

(Cal cd. for CA3HS58N2(B5. RO C, 59.98; H, 7.02) Exanple 3 5 The procedures
described in Exanple 1 were repeated, but other suitably prot ect ed
li-lactanms and were substituted for the ci s- N-f but oxycar bonyl -
triethylsilyloxy-4-(2-thienyl) azetidin-2 28ne of Exanple 1 to prepare t he
series of conpounds corresponding to structure 14 and having the

conbi nation of substituents identified in the following table. OH HO _
Bz~Aco O 10 (14) 09 JUL2004 WO 01157033 27 5 PCT/ USO 1/ 03633

ConmpoundX5X 10 2640t BuOCO- phenyl Et NHCOO- 274 BuOCOp ni t r ophgynEENHCOO-

6015t C3H5CO- mp,yla 4di\FP HC@O 6024t C3H5CO- f*t,,m_,yl BhN oo

6072t C3H$CO- .c- He 4 gh@pld owin ocqes oHbed in
Exanple 1 a he——f—e-l—l—ew—ng(( s%em " | ng
structural q “}‘% 3% hi nations of N Lﬁ}] I tug |fied
|nthefollovv|ngtable mayazcﬁ%‘ dpared, wherein Riois as praem O5'sLy
defined including wherein RI'OTs R, 0aR146NC00- and (a) Rloa anﬁ R, ob are

each hydrogen, (b) one of Rl0a and R ob is hydrogen and the other is (i)
substituted or unsubstituted Cl1 to C. alkyl such as nethyl, ethyl, or
straight, branched or cyclic propyl, butyl, pentyl,.or hexyl; (ii)

subst i t ut ed 3¢-Degphemtii 2 ahierid)-Z30-trictbyisikd m0-Nsethyleartedrhoy) docetaxel.

straight, I (iii)
substi t ut edﬁ%@g@gﬁﬁ fycﬁéégg\eggf)?e@éh’ledm%n@-tgna@ﬁﬁ%@ﬁ&égggﬁf@ﬁym ai ght
or br anched Op2'opynmol) abdtGuigl (4302 mg; H434 onmpkhiy THF (3.6l absts cGusagest
unsubsti-t ut trat tic
unsubst - ut Wrdg{aﬁﬂg!mﬁhgr&)gv%gaﬁ&éd &?h@rhaﬁsv *BS@L Fga fﬁ nnﬁélg bPatR®
i ndependént |I§Dcyn§t%wb*s9|mh@ Hfy- Iheuwgm wasovarmed t0 °5 ayd affes.4b SmL
met hyl, et hyf saturated aqueous sodium bicarbonate solution and 20 mL of ethyl acetate
were added. The water layer was extracted three times with 50 mL of
EtOAc/Hexanes (1:1). The organic layers were combined, dried over NazSO4 and
evaporated to give 218 mg of a residue which was used directly without

10 purification.
Boc QCONHE!t Boc OCONHEt
\ : 0 \N__H O
2722

3'-Desphenyl-3'-(2-thienyl!)-10-N-ethylcarbamoyl docetaxel {2722). To a
solution of the 218 mg of 3'-desphenyl-3'-(2-thieny!)-2'-O-triethylsilyl-10-N-

15 ethylcarbamoyl docetaxel obtained above in 6 mL of pyridine and 12 mL of
CH3CN at 0 °C was added 1.0 mL of 49% aqueous HF. The mixture was warmed
to room temperature and after 2.5 h 50 mL of EtOAc was added. The mixture
was washed with saturated aqueous sodium bicarbonate solution and brine, dried
over sodium sulfate, and concentrated under reduced pressure. Chromatography

20 of the residue on silica gel using CH2Cl2/MeOH as eluent gave 169 mg (88% for 2
steps) of 3'-desphenyl-3'-(2-thienyl)-10-N-ethylcarbamoyl docetaxel (2722).




or straight, branched or cyclic propyl, butyl, pentyl, or hexyl; (i ii |
substituted or wunsubstituted C2 to C. al kenyl such as ethenyl or gt (lel,llgm

branched or cyclic propenyl, butenyl, pentenyl or hexeny't'Hy'F&lila“n
subst it W@81/5W3nsubstituted C. to C. al kynyl such as et ?/ or straight

or branched propynyl, butynyl, pentynyl, or 25 hexynyl; (iv) substituted or
unsubstituted phenyl, or (v) substituted or wunsubstituted heteroaromatic

such as fury!, thienyl, or pyridyl. For ezg;mpl e, Rte my be R 0aR1CbNOOO-
wherein one of Rloa and R ob is hydrogen ‘and the other is nethyl, ethyl,

or straight, branched or cyclic propyl. The substituents may be those
i dentified el sewhere herein for substituted hydrocarbyl. WO 01/57033 28

X5NH Q X3Q@ OH 09JUL2all1l PCT/USQ / ) i 510 15 20 X5X3Raa
t BuOCO2- f uryl R, oaR, abNO0O- t BuOCQ3- f ur ., K, 0bNOOO-

t Bu0002- t hi enyl Rfrg Bra&dLites idsexilied i Exagripie darer®, rapgeted, but other suitably

t Bu0O002- pyri dyl R, obN0OQQ-_ t B - ' - £ d

t Bu0004- pyriP"ﬂgeF%g a&ﬁ%ﬁﬁﬁ@-““ﬁéﬁ%ﬁ g%%@tg)e('!r’]éjjle %@%@@8{)5@ B_Ia.c am an

t BUOOOi SOpr a@thtiep aBeEbdDERaMNIY tRprepBedhEBRses s GoMPOURGs hayng theu000
cyclobutyl Rl oaR AN R erfea T thEFaRRing eI, tFsialowing table

also includes characterization data for certain of these compounds, along with
characterization data for the compound (2722) prepared in Example 1.

! Boc~_ OCONHEL

No. X, m.p. (°C}) [a]lo{(CHCL,) Elemental Analysis

-pyri 173175 | -71.4(c0.22) Found: C, 60.70; H, 6.69
2600 | Zpync ( (Calcd. for C,eHsN;0,s.0.5H,0: C,
60.79; H, 6.58)

-pyri 183-185 | -61.0(c 0.20) Found: C, 58.96; H, 6.51
R R Spyricy! (Calcd. for C,gHsN3O,5.2H,0: C,
59.00; H, 6.69)

-thi 73-175 | -68.1(c0.19) Found: C, 58.40; H, 6.42
2022 Shieny! 1 ( (Calcd. for CHyN,0s5.H0: C.
58.47; H, 6.47)

- 170-172 | -75.7 (¢ 0.22) Found: C, 60.10; H, 7.15
2633 | Fpropy! (Calcd. for CgHgpN;045.H,0: C,
59.84; H, 7.24)

- 169 | -106.7 (¢ 0.17) Found: C, 61.12; H, 7.10
2680 Fouteny! 1671 ( (Caicd. for C,oHgoN,046.0.5H,0: C.
61.02; H, 7.10)

~DVTi -205 -69.7 (c0.18 Found: C, 60.19; H, 6.61
2082 4-pynidyl 2082 ( ) (Calcd. for C45H57N3015.H20: C,
60.13: H, 6.62)
18 2700 | 2-furyl 169-171 -73.6 (c 0.22) Found: C, 60.52; H, 6.58

(Calcd. for CHesN,Os: €, 80.82;
H, 6.50)

167 | -53.8 (c0.23) Found: C, 60.07; H, 6.48
2117 | St | 190 ( (Calcd. for CoHgN2046.0.5H,0: C,
60.14; H, 6.54)




phenyl R, oaR, o, NOOO- benzoyl 2-furyl R, CaRl abNOOO benzoyl 3-furyl R 1R, Q@I 0ot

benzoyl 2-thienyl R oaRl abNO0O- benzoyl 3-thienyl R 0aRsobNCOO | b

12- pyri diglo dgts96d3, GONOOO- benzoyl 3-pyridyl R | R obNCOO begimgoidsspyri dyl
R, oaR, obNCOO benzoyl i sobutenyl R, oaRi obNOOO- benzoyl i sopropyll.

R, oaR, obNOOO- 09 JUL2004 WO 01157033 29 5 benzoyl benzoyl benzoyl benzoyl
2- FUCO cycl opropyl cycl obutyl cycl opegéyl phenyl 2-furyl 10 15 20 25 2-FuCO

2722 | 2-thienyl 166-168 | -52.2 (c 0.25) Found: C, 58.28; H, 6.32
(Calcd. for C,,Hg,N,0,,S.H,0: C,
58.47; H, 6.47}
2733 | cyclobutyl 168-170 | -73.9 (c 0.23) Found: C, 60.96; H, 7.02
(Caled. for C,HgN,0,5.0.5H,0: C,
61.02; H, 7.10)
2757 } cyclopropyl | 168-170 | -91.7 (c 0.23) Found: C, 60.07; H, 6.86
(Calcd. for C,3HggN,05.H,0: C,
59.98; H, 7.02)
Exampie 3 ‘
5 The procedures described in Example 1 were repeated, but other suitably

protected B-lactams and were substituted for the cis-N-tbutoxycarbonyl-3-
triethylsilyloxy-4-(2-thienyl) azetidin-2-one of Example 1 to prepare the series of
compounds corresponding to structure 14 and having the combination of
substituents identified in the following table.

10 (14)



2- FuCO 2- FuCO 2- FuCO 2- FuCO 2-FuCO 2- FuCO 2- FuCO 2- FuCO 2- FuCO 2- Fug® jy| 200
§-$EE8 g-TECO 2- ThCO 2- ThCO 2- ThCO 2- ThCO 2- ThCO 2- ThCO 2- ThCO 2- ThCO

- O 2-ThCO 2- ThCO 3-furyl 2-thienyl 3-thienyl 2-pyridyl 3-pyrid
4- pyri dyWOi048BFE enyl i sopropyl cycl opropyl cyciobutyi cyc?%ﬂgﬁ¥’3€éhenyl
2-fu ryl 3-furyl 2-thienyl . 3-thienyl 2-pyridyl 3-pyridyl 4-pyridyl
I sobut enyl

27

Compound | X; X, R,

2640 {BuOCO- phenyl EtNHCOO-

2743 tBuOCO- p-nitrophenyl EtNHCOO-

6015 tC,H,CO- 2-furyl 3,4diFPhNHCOO-
5 |6024 tC,H5CO- 2-furyl ‘ PhNHCOO-

6072 tC,H,CO- 2-furyl EtNHCOO-

(
Example 4

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

following specific taxanes having structural formula 14 and the combinations of

10 substituents identified in the following table may be prepared, wherein Ry, is as
previously defined including wherein R4 is R;g,R,;,NCOO- and (a) Ryq, and Ryg,
are each hydrogen, (b) one of Ry, and R,y is hydrogen and the other is
(i) substituted or unsubstituted C, to C; alkyl such as methyl, ethyl, or straight,
branched or cyclic propyl, butyl, pentyl, or hexyl; (it} substituted or unsubstituted

15 C,to C, alkenyl such as ethenyl or straight, branched or cyclic propenyl, butenyl,
pentenyl or hexenyl; {iii) substituted or unsubstituted C, to C, alkynyl such as
ethyny! or straight or branched propynyl, butynyl, pentynyl, or hexynyl;
(iv) substituted or unsubstituted phenyl, or (v) substituted or unsubstituted
heteroaromatic such as furyl, thienyl, or pyridyl, or (c) Ry, and R;q, are

20 independently {i) substituted or unsubstituted C, to C, alkyl such as methyl, ethyt,
or straight, branched or cyclic propyl, butyl, pentyl, or hexyl; (i) substituted or
unsubstituted C, to C; alkenyl such as ethenyl or straight, branched or cyclic
propenyl, butenyl, pentenyl or hexenyl; (iii) substituted or unsubstituted C, to Cg
alkynyl such as ethynyt or straight or branched propynyl, butynyi, pentynyl, or

25  hexynyl; (iv) substituted or unsubstituted phenyl, or (v) substituted or

- unsubstituted heteroaromatic such as furyl, thienyl, or pyridyl. For example, Ry,

may be R,;.R,NCOO- wherein one of Ry, and Ry, is hydrogen and the other is
methyl, ethyl, or straight, branched or cyclic propyl. The substituents may be
those identified elsewhere herein for substituted hydrocarbyl.



i sopropyl cycl opropyl cyclobutyl cyclopentyl 30 1 2-ThCO phenyl

PCTIl i 1S01/ 03633 R, 03R10bN000- R, oaR, abNCOO RloaR, obNO0O R, oaR14hNaD® JUL 004
R oR, obN#@®1R7@33R, obNOOO R, oaR, obNCOO R, R, obNOOO R, oaR oBNTOECRIFIR CoNO0OO
R, oaR, obNOOO R, aaR, @NOOO R, oaR, obNOOO R, oaR, gbNOOO R, OR, obNOQOO

R oaR, obNOOO R, aaR, obNOOO R, oaR, obNOOO R, oaR, obNOOO R, oaR, obNOOO

R, oaR, obNCOO RloaR, obNCOO R, 0aR1CbNOOO Roﬁ&R 0obNCOO R, () aR, obN0O0OO

R, OR, obNCOO R, oaR, obNOOO RloaR, obNOOO R obNOOO R, oaR, 0bNCOO 1

RloaR, obNO0O- 2-furyl 2-PyCO WO 01/57033 30 5

(14)
Xs X, Rig
tBuOCO 2-furyl R,0aR1eNCOO-
tBuOCO 3-furyl R,0sR10,NCOO-
§ |{BuOCO 2-thienyl R40aR1aeNCGOO-
tBuOCO 3-thienyl R40aR105NCOO-
tBuOCO 2-pyridyl R10aR1geNCOO-
tBuOCO 3-pyridyl R0aR10oNCOO-
tBuCCO 4-pyridyl R0aR10NCOO-
10 | tBuOCO isobutenyl RypaR1gsNCOO-
tBuOCO isopropyl R;0aR10sNCOO-
tBuOCO cyclopropyl RigaRygsNCOO-
tBuOCO cyciobutyl R10aR15NCOO-
{BuOCO cyclopentyl R,0aR10sNCOO0-
15 | tBuOCO phenyl R10aR1osNCOO-
benzoyl 2-furyl R,0aR10eNCOO-
benzovi 3-furyl R10aR1pNCOO-
benzoyl 2-thienyl R10aR1csNCOO-
benzoyl 3-thienyl R,0aR10eNCOO-
20 | benzoyl 2-pyridyl R10aR10eNCOO-
benzoyl 3-pyridyl R,0aR10eNCOO-
benzoyl 4-pyridyl Ry0aR10sNCOO-
benzoyl "isobutenyl Ri0aR1aaNCOO-
benzoyl isopropyl 'Ry0aR1osNCOO-




10 15 20 25 30 0 9 JUL 200 PCTI US01103633 2- PyCO- 3-f uryl R oaR, Condbd-JUL 200t
2- PyCO 2-t hi enyl R, oaR, obNCOO 2- PyCO- 3-t hi enyl Ri 0aR10bNCOO-
2- PyCO 2- pyri dyl R, QQRLGbNCO0- 2- PyCO 3- pyri dyl R, @aR, obNCOO-
2- PyCO 4xbyijseass R 0aR, obNOOO 2- PyCO i sobut enyl R, oaR, obNOOBeTRSIFEBsHMI00- CO
ro R2IRy - p py 10a 10b 2-PyCO Cyd Qopr opyl RloaR, obNOOO-
2- PyCO- cycl obut yl R GaRl obNCOO 2- PyCO- cycl opent yl RLoaR1OGoNOQO-
2- PyCO phenyl RloaR, CbNOOO 3- PyCO 2- furyl R, UaR, obNCOO
3-PyCO 3-furyl R 0aR, 0bNCOO- 3- PyCO- 2- t hi ed9! RLCaR, 0bNCOO-
3-PyCO 3-t hi enyl R QaR, gbNCOO-  3- PyCO- 2- pyri dyl R, oaRi obNOOO-
3-PyCO 3- pyri dyl R oaR, onNO0OO- 3-PyCO 3- PyCO-i sobut enyl R, oaRi obNO0O-
3-PyCO i sopropyl R, O R obNCOO 3- PyCO-cycl opropyl R oaR, obNCOO-
3-Pyo cycl béjrtlilc{yﬁe’ oak, abNU0- cyclopropyl R10aR10sNCOO--
benzoyl cyclobutyl R16aR10sNCOO-
benzoyi cyclopentyl R10aR10sNCOO-
benzoyl phenyl R 10aR1eNCOO-
5 |2-FuCO- 2-furyl R,0sR1asNCOO-
2-FuCoO- 3-furyl R0aR1eNCOO-
2-FuCoO- 2-thienyl R10aR1sNCOO-
L 2-FuCO- 3-thienyl R0:R16sNCOO-
2-FuCoO- 2-pyridyl R 0.RisNCOO0-
10 [ 2-FuCoO- 3-pyridyi Ri0aR10sNCOO-
2-FuCoO- 4-pyridyl RgaR1gNCOO-
2-FuCO- isobutenyl Ri0aR10sNCOO-
2-FuCoO- isopropyl R10aR1ccNCOO-
2-FuCO- cyclopropyl Ri0eR1peNCOO-
15 | 2-FuCO- cyclobutyl Ry0R16,NCOO-
2-FuCoO- cyclopentyl R0:RaNCOO-
2-FuCo- phenyt R40aR10sNCOO-
. 2-ThCO- 2-furyl R,0aR1sNCOO-
; 2-ThCO- 3-furyl R46aR 10N COO-
20 | 2-ThCO- 2-thienyl . R10aR1gsNCOO-
2-ThCO- 3-thienyl R0aR10sNCOO-
2-ThCO- 2-pyridyl R0:R10oNCOO-
2-ThCO- 3-pyridyl R 16eR10sNCOO-
2-ThCO- 4-pyridyl R0aRasNCOO-
25 |2-ThCO- isobutenyl R10aR10sNCOO-
2-ThCO- isopropyl R10aR10eNCOO-
2-ThCO- cyclopropyl R10aR1NCOO-
2-ThCO- cyclobutyl R,0aR16NCOO-
2-ThCO- cyclopentyl R10aRigNCQO-
30 | 2-ThCO- phenyt Ri0aR10NCOO-
2-PyCO- 2-furyl R10aR10oNCOO-




3-
4-
4-
4-
R
4-

I sopr opyl

PyCO- cycl opent yi R oaR, obNCOO- 3- PyCO phenyl R, oR, 0bNOOO-
PyCO 2-furyl R oaR, GoNOOO- 4- PyCO3 fury)R oR, obNOOO-
Py CO- ZWU‘UI,ESM:;R oaR, obN0OO0O-

PyCO- 2- pyri dyl R aR, GoNO0O- 4-
, oaRl obNOOO 09JUL2004 WO 01/57033 31 5 10 15 20 25 4-PyCO 4-PyCO 4- PyCO
PyC O 4- PyCO 4- PyCO 4- PyCO C4H7CO C4H7CO CAH7CO C4AH7CO C4H7CO C4H7CO

CAH7CO CAH7CO CAH7CO CAH7CO CAH7CO CAH7TCB@4H7CO 4- pyri dyl i sobut enyl

2-PyCO- 3-furyl R0aR0NCOO-
2-PyCO- 2-thienyl R10aR10,NCOO-
2-PyCO- 3-thienyl R1aR10aNCOO-
2-PyCO- 2-pyridyl R,0aR16,NCOO-
5 |2-PyCO- 3-pyridyl R,0R10NCOO-
2-PyCO- 4-pyridyl R10aR16sNCOO-
2-PyCO- isobutenyl R1gaR4puNCQO-
2-PyCO- isopropyl R5aR10sNCOO-
2-PyCO- cyclopropyl R10aR1gsNCOO-
10 | 2-PyCO- cyclobutyl R10aR1gNCOO-
2-PyCO- cyclopentyl R5aR1asNCOO-
2-PyCO- phenyl R,0aR1geNCOO-
3-PyCO- 2-furyl R10aR15sNCOO-
3-PyCO- 3-furyl R10aR16sNCOOC-
15 | 3-PyCO- 2-thienyl R,gaR1gNCOO-
3-PyCO- 3-thienyl Ri0aR16sNCOO-
3-PyCO- 2-pyridyl R0R10NCOO-
3-PyCO- 3-pyridyl R40aR4eNCOO-
3-PyCO- 4-pyridyl R40sR10sNCOO-
20 | 3-PyCO- isobutenyl R,5aR15sNCOO-
3-PyCO- isopropyl R,0aR1NCOO-
3-PyCO- cyclopropyl R,0:R10sNCOO-
3-PyCO- cyclobutyl Ry0aR1gNCOO-
3-PyCO- cyclopentyl R,0aR40sNCOO-
25 | 3-PyCO- phenyl R,gR1sNCOO-
4-PyCO- 2-furyl R,0:R1:NCOO-
4-PyCO- 3-furyl Ri6aR10,NCOO-
4-PyCO- - 2-thienyl R,0aR10,NCOO-
4-PyCO- 3-thienyl R;0aR1aeNCOO-
30 | 4-PyCO- 2-pyridyl R;0.R4eNCQO-
4-PyCO- 3-pyridyl R;0aR10,NCOO-

08 JUL 2004

4- PyCO- 3-t hi enyl R, QaR1LObNGOBCT/US01/03633

PyCO- 3- pyri dyl R, oeR, obNOOO-  4-pyri dyl




- cycl opropyl cycl obutyl
3-thienyl 2-pyridyl
cycl obutyl cycl opentyl

3-pyridyl

cycl opentyl phenyl
4- pyri dyl

2-fury) 3-furyl
| sobut enyl

i PCT/ USO1/ 03633 R1oaR1ObNO0OO R, oR, cbNOOO
Rl CaRl obNO®YSPBaR 0bNOOO RloaR, obNCOO Rt oaRl obNCOO R, CaR

| sopropyl

Rl oaRl obNOOO RloaR obNCOO R, oaR, obNOOO RI GaR, ObNCOO RloaRl obN0O0O
Rl1oaR obNCOO RloaRl obNO0OO RloaR, GbhNOOO RloaR obNO0OO R, ORI ChNCOO

RloaRl obNOOO R, oaR, abNOOO RloaR14bNCQOO Etg?o Et OCO Et 000 Et OCO Et OCO

10

15

20

25

30

4-PyCO- 4-pyridy! R10aR1,NCOO-
4-PyCO- iscbutenyl R10aR10sNCOO-
4-PyCO- isopropyl Ry0aR10,NCOO-
4-PyCO- cyclopropyl R40aR106NCQO-
4-PyCO- cyclobutyl R40aR10sNCOO-
4-PyCO- cyclopentyt RmebN’coo-
4-PyCO- phenyl R10aR10sNCOO-
C,H,CO- 2-furyl Ri0aR10,NCOO-
C,H,CO- 3-furyl R0aR10sNCQO-
C,H,CO- 2-thienyl R15aR106sNCOO-
CH,CO- 3-thienyl R0aR10sNCOO-
C,H,CO- 2-pyridyl R10aR10sNCOO-
C,H,CO- 3-pyridyl Ri0aR1aoNCOO-
C,H,CO- 4-pyridyl R10aR10sNCOO-
C,H,CO- isobutenyl R,0aR10sNCOO-
C,H,CO- isopropyl R10aR1sNCOO-
C,H,CO- cyclopropyl R10aR1asNCOO-
C H,CO- cyclobutyl Ri6aR10sNCOO-
C,H,CO- cyclopentyl R16aR1ceNCQOO-
C,H,CO- phenyl R10aR40sNCOO-
EtOCO- 2-furyl R0.R1eNCOO-
EtOCO-. 3-furyl R15aR4eNCOO-
EtOCO- 2-thienyl R0aR10sNCOO-
EtOCO- 3-thienyl Ri0aR10sNCOO-
EtOCO- 2-pyridyl Ry0aR1gsNCOO-
EtOCO- 3-pyridyl R16:R10eNCOO-
EtOCO- 4-pyridyl Ri0aR10sNCOO-
EtOCO- isobutenyl R16aR1g,NCOO-
EtOCO- isopropyl R0:R10sNCOO-
EtOCO- cyclopropyl R0aR10sNCOO-
EtOCO- cyclobutyl R10aR10sNCOO-

2-thienylpg JyL 2004
cycl opropyl

POESBH03033




Et OCO Et OCO Et 000 Et 000 2-fury) 3-furyl 2-thienyl 3-thienyl 2- pyric&/)@ JUL 2008
3-pyridyl 4-pyridyl isobutenyl isopropyl cyclopropyl EtOCO 30 Et

cycl obutwO oRS®aR obNOOO RloaR obNOOO RloaR obNCOO R, oaR, GPGIZUE01/03633

R1CaRI GbNOOO- R, oR, 0bNOOO RloaRl obNCOO- RloaR, abNO0O- R, oaR, obNOOO-

RloaRl obNOOO R, oaR, obNOOO 09 JuL? 1!'! WD 01/57033 32 5 10 15 20 25 30

PCT/ USOL/ 03633 Et OCO- cycl opent yl R10aR, ob 0- Et OCO phenyl R, oaR, obNOOO

i bueCO "2-furyl R oaRl ONOOO i bueCO 3-fur , 0aR14bNCOO
EtOCO- cyclopentyl R55R15,NCOO-
EtOCO- phenyl R10aR10NCOO-
ibueCO- 2-furyl R,0aR16sNCOO-
ibueCO- 3-furyl R40aR10sNCOO-
5 | ibueCO- 2-thienyl R10aR10,NCOO-
ibueCO- 3-thienyl Ri0aR1asNCOO-
ibueCO- 2-pyridyl R;6aR16NCOO-
ibueCO- 3-pyridyt R02R10oNCOO-
ibueCO- 4-pyridyl Ri0aR1aeNCOO-
10 | ibueCO- isobutenyl Ry6aR10sNCOO-
ibueCO- isopropy! R10aR1guNCQOO-
ibueCO- cyclopropyl R,0aR10sNCOO-
ibueCO- cyclobutyl R10aR10sNCOO-
ibueCO- cyciopentyl R,0aR16NCOO-
15 | ibueCO- phenyl R;0aR16aNCOO-
iBuCO- 2-furyl R0aR10eNCQO-
iBuCO- 3-furyl R0aR10eNCOO-
iBuCO- 2-thienyt Ry0aR10sNCOO-
iBuCO- 3-thienyl R40aR16sNCOO-
20 |iBuCO- 2-pyridyl R,0R10NCOO-
iBuCO- 3-pyridyl R40aR10sNCOO-
iBuCO- 4-pyridyl Ri0aR1geNCOO-
iBuCO- isobutenyt Ry0aR10oNCOO-
iBuCO- isopropyl Ry0aR1gsNCOO-
25 |iBuCO- cyclopropyl R10aR10sNCOO-
iBuCO- cyclobutyl R10aR10sNCOO-
iBuCO- cyclopentyl R;0aR1eNCOO-
iBuCO- phenyl R10aR10,NCOO-
iBuOCO- 2-furyl R10aR10eNCOO-
30 | iBuOGCO- 3-furyl Ri0sR10oNCOO-
iBuOCO- 2-thienyt R,0aR16eNCOO-




I bueCO- 2-t hi enyl RloaR, obNOOO i bueCO- 3-t hi enyl RloaR, obNCOO- []g JUL 200
i bueCO 2- pyri dyl RloaRl obNOOO eCO- 3- NOOO- ibrid RIR u py y loa ,ob

I bueCO- 4- pyr| dyl RloaRi obNCOO i bueCO- i sobut enyl R, oaRl obNOQ g

i bueCO- | WOIHEMMPRL0aR10bNO0O- i bueCO- cycl opr opyl RloaR abNBBHUS01/03633

| bueCO- cycl obutyl R, 0aR, 0o, NOOO- i bueCO cycl opent yl RlpaR, CoNCOO-

I bueCO phenyl R1GaR, obNCOO- i BuCO- 2- furyl R, oaR, CbNOOO

I BUCO- 3- f uryl RLoRI obNCOO- i BUCO- 2- t hi enyl & 0aR10bNCOO- i BuCO

| BUuCO- 2- pyri dyl RL0aR1o, NOOO- i BuCO- 3- pyri dyl R 0aR1OoNCOO-

| BUuCO- 4- pyri dyl R, oaR, obNOOO i BuCGO- i sobut enyl R, oaR, obNCOO-

| BUCO-i sopr opyl RlOaR 0obNOOO- i BuCO- cyci opropyl R, CaR, obNCOO-
i BUCO cycl gbt ;

RDuCO cvel nnnn-l-g_'l In MO » PN N V/a'a'al
3y AU\ N TNVAND

| BuCO- phen I|BiJ0)3(RD@bN(I)O hatifienyll R 0aR 0bNO0O| RieeReNCOO-
R, 0aR, obNOOD D GTerl G55 o | RaRaNCOo
iBuOQCO- 3-pyridyl R16aR10sNCOO-
iBuOCO- 4-pyridyl Ri0:R10eNCOO-
5 |iBuOCO- isobutenyl R10:R10:NCOO-
iBuOCO- isopropyl | | RygaR10sNCOO-
iBuOCO- cyclopropyl Ry0aR1aNCOO-
( iBuOCO- cyclobutyl R10aR10sNCQO-
iBuOCO- | oyclopentyl R0aR10NCOO-
10 | iBuOCO- phenyl R10aR1NCOO-
iPrOCO- 2-furyl R0aR1sNCOO-
iPrOCO- 3-furyl Ri6R10,NCOO-
iPrOCO- 2-thienyl R10aR10sNCOO-
iPrOCO- - 3-thienyl R10:R1NCQO-
15 | iProcO- 2-pyridyl R,0.R15NCOO-
iPrOCO- 3-pyridyl R.3.R10sNCOO-
iProcO- 4-pyridyl Ri0aR6sNCOO-
iPrOCO- isobutenyl R15aR106NCOO-
iPrOCO- isopropyl Ri5R1euNCOO-
20 |iPrOCO- cyclopropyl R0.R10NCOO-
iPrOCO- cyclobuty! R5:R:NCOO-
iPrOCO- cyclopentyl R,,R1,NCOO- ‘
iPrOCO- phenyl R1aR1g,NCOO-
nPrOCO- 2-furyl R,0aR10sNCOO-
25 | nPrOCO- 3-furyl R1aR10sNCOO-
nPrOCO- 2-thienyl R0aR1sNCOO-
nPrOCO- 3-thienyl R0aR10sNCOO-
nPrOCO- ' ' 2-pyridyt R,aR1g,NCOO-
nProCo- | 3-pyridyl Ry5R10sNCOO-
30 | nPrOCO- 4-pyridyl R,5aR40sNCOO-
nPrOCO- isobuteny! ' R10sR10sNCOO-




I BUOCO i BuOOO i BuOCO | BuO0O i BuOCO 3-t hi enyl

I sobut enyl

2- pyri dyl

3-pyridyl

4-pyridyl

_ _ 10 15 20 25 i Bu0OO0OO i BuOCO i BuOCO | BuO0OO i BuOCO i PrOCO i Ry 9QQy| 2004
i PrOCO i Ry@0i)s+08y 000 i PrO00 i PrOCO i Pr0O00 i Pr0O00 i PrOCO i Recaaki1is650

I Pr OCO nPr OCO nPr000 nPrOCO nPr000 nPr OCO nPrOCO i sopropyl cycl opropyl
cycl obutyl cycl opentyl phenyl : J
34
nPrOCO- isopropyl R;aR1gNCOO-
nPrOCO- cyclopropyl R0aR10sNCOO-
nPrOCO- cyclobutyl R0aR10sNCOO-
nPrOCO- cyclopentyl R10aRgsNCOO-
5 | nPrOCO- phenyl R,0aR10,NCOO-
nPrco- 2-furyl R 10aR10sNCOO-
nPrCO- 3-furyl R0aR1gsNCOO-
nPrCO- 2-thienyl RaR1sNCOO- ',
nPrCO- 3-thienyl R10aR10sNCOO-
10 | nPrCO- 2-pyridyl R,0.R15,NCOO-
nPrCO- 3-pyridyl R0aR10sNCOO-
nPrCO- 4-pyridyl Ry0aR10sNCOO-
nPrCO- isobutenyl R0aRiaeNCOO-
nPrCO- isopropyt R,0aR10sNCGOO-
15 | nPrCO- cyclopropyl R 0aR4gsNCOO-
nPrCO- cyclobutyi R10aR1gsNCOO-
nPrCO- cyciopentyl R,0aR166NCOO-
nPrCO- phenyl R10aR1gsNCOO-
. Example 5 :
20 Following the processes described in Example 1 and elsewhere herein, the
following specific taxanes having structural formula 15 may be prepared, wherein
R, is hydroxy and R,, in each of the series (that is, each of series “A” through *K")
is as previously defined, including wherein R is R;g,R4,NCOO- and one of Ry,
and R,q, is hydrogen and the other is (i) substituted or unsubstituted C, to C, alkyl
25 such as methyl, ethyl, or straight, branched or cyclic propyl, butyl, pentyl, or
hexyl; (ii) substituted or unsubstituted C, to C, alkenyl such as ethenyl or straight,
branched or cyclic propenyl, butenyl, pentenyl or hexenyl; (iii) substituted or
unsubstituted G, to G, alkynyl such as sthyny! or straight or branched propynyl,
butynyl, pentynyl, or hexynyl; (iv) phenyl or substituted phenyt such as nitro,
30 alkoxy or halosubstituted phenyl, or (v) substituted or unsubstituted

heteroaromatic such as furyl, thienyl, or pyridyl. The substituents may be those



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

i sobut enyl isopropyl cyclopropyl cyclobutyl cyclopentyl phenyl 2-fur\d JUL 2004
3-furyl 2-thienyl 3-thienyl 2-pyridyl 3-pyridyl 30 nPrOCO 4-pyridyl

PCTI USO W8BEIET0R 0aR, obNOOO R, GaR, obNOOO R1(aR,, NOOO R, oaRCIN®IO3633

R, GaR, GbNOOO RloaR, 0bNOOO R, oaR, obNCOO R, CaR10bNOOO R, GaR, CbNOOO

R, GaR, NOOO R, oaR, obNOOO R, oaR, obNCOO R, oaR, obNCO0 R, oaR, CbNCOO

R, oaRl GNO0O0 R, oaR, GbNCOO Ri oaRl obNO0O R, ggRI QONCOO R, oaR, GbNO0OO

R1CaR, GbNOOO R, oaR, 0bNOOO R, oaR, obNCOO-

identified elsewhere herein for substituted hydrocarbyl. In one embodiment,
preferred R,, substifuents include R,;,R,,NCOO- wherein one of R,y and R, is
hydrogen and the other is methyl, ethyl, or straight, branched or cyclic propyl. in
another embodiment, preferred R,, substituents include R,;,R,;,NCOO- wherein

5 one of R,5, and R,y is hydrogen and the other is substituted methyl, ethyl, or
straight, branched or cyclic propyi.

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, phenvl, 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 pyridyi, X,, is preferably substituted or unsubstitued furyl, thienyl,
pyridyl, phenyl, or lower alkyl {(e.qg., tert-butyt}, 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 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,

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

In the “D" and “E” series of compounds, X0 is as otherwise as defined
herein. Preferably, heterocyclo is preferably substituted or unsubstitued furyi,

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

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

30 furyl, thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyi, 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 R,, 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,



-

R, GaR1abNOOO R, oaRi obNCO0 R, oaR, obNOOO R1CaR, GbNCOO R, GaR, CbhNCOO 9 2004
R, OR, obNCOO R, CaR, ObNCO0 RI CaR, GbNCOO R, oaR, GONCOO- i sobut enyl nPr OCPO M
01/ 57033y34187086 15 09JUL?I &k PCTI US01/ 03633 nPr OCO- i sopPOPAUSR/esBRL 0b NCOO-
nPr OCO- cycl opr opyl Rj aaR, obNOOO- nPr OCO cycl obut yl Rj oaRj obN0OQO-

nPr 000- cycl opent yl R, paR, obNOOO- nPr OCO phenyl R 0aR1CbNOQO-

nPr CO- 2- f uryl RLoaRl obNCO0- nPr CO 3- f ur yl RLpaR1CbhNCOO-

nPr CO 2-t hi enyl R oaRj obNC00- nPr CO 3-t hi | Rj oaRj obNOO0O-

nPr CO 2- pyri dyl R 0aR1LobNCQ0- nPr CO 3- pyri dyl RloaRj obNOOO-

nPr CO- 4- pyri dyl RloaRj obNCQ0- nPr CO-i sobut enyl R, oaRj obNOQOO-

nPr CO- i sopropyl R oaRj obNO0O- nPr CO cycl opr opyl R oaR, obNCOO-

nPr CO- cycl ofyridy, th:mm camNoaer ali @Jggyen@@ﬂgﬁ@ |@@Fef@fmpjg@ubstltuted or

Beampl o1 AR Vﬁde“@%ereﬁﬂpb?ﬂév@?“?%@%%“%&% e e s |1
structur al tnanertmeabata mﬁmﬁmléﬁ QUi ein R7 is hydroxy and RO in
each of the serigsiHd fplsdrips GFRdmsd uﬁiﬁ' §is' 48 otHuraiEas Wefined hedsin,
previously defi ned I ncl ud| ng, wher el gogt d .opne of R oa
B R obB] sPraferahiseattpaRis aisleb) y@tﬁsgﬁﬁ?{i & sttt Eipa L flemiepic
to C alkylg Yr?&yl sx%hs %?eﬂé?ﬁﬁ”ly lsubstititéd opunstibstitabd furyt, 2higmst] pyridel phieayl,
propyl, but rlo eerrgl%yl (e g tert-butyl), R,, is preferably substituted or unsubstitued furyl,
thienyl, pyridyt, phenyl, or lower alkyl, and R; and R,, each have the beta
stereochemical configuration.

10 in the “I” series of compounds, X,, and R,, are as otherwise as defined ‘
herein. Preferably, heterocyclo is preferably substituted or unsubstitued furyl,
thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl,
pyridyl, phenyl, or lower alky! (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,
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

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

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

25 pyridyl, phenyl, or lower alkyl (e.g., tert-buiyl), R,, is preferabiy substituted or

: unsubstitued furyl, thienyl, pyridyl, phenyl, or lower aikyi and R,, Rg and R, each
have the beta stereochemical configuration.

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

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



hexyl; (i) substltuted or unsubstituted C2 to C. al kenyl such as @éﬂ WYUM
or stralght branched or cyclic propenyl, butenyl, pentenyl or 3?
(iii) substituted or wunsubstituted C$ to Cg aIkynyI such _as eth

st rai ght W915¥%Hched propynyl, butynyl, pentynyi, or hexﬁw"s“{ %y' phenyl
or substituted phenyl such as nitro, 30 al koxy or hal osubstituted phenyl,

or (v) substituted or unsubstituted heteroaromatic such as furyl, thienyl,
or pyridyl. The substituents nmay be thoseq89 JUL2004 WO 01/57033

PCTI1 US01/ 03633 35 identified el sewhere herein for substituted hydrocarbyl .
In one enbodi nent, preferred RLO substituents include R CaRLObNCQO-
wherein one of R,. and R&, is hydrogen and the other is nethyl, ethyl,

or straight, branched or cyclic propyl. In another enbodinment, preferred
R10 substituents include RlO NCDO- MhEFEIdQHJQQ§ of R Ca and RLOb is
hydrogen and the other is su §§d met : or straight, branched
or cyclic propyl. In the "Ak

defined herein.. Preferably/3het %Igcy(,q)o

furyl, thienyl, or pyridyl, X O subsATU
thienyl, gpyridyl, phenyl, or lover al kRi4(HQ.5 10
- R10 each have the beta stereochenlcal conflgur%.tlgiA @ the "B" series of
conpounds, X10 and Rza are as otherw se as define fier ei n. Pref erably,
het erocyclo is preferably substituted or unsubstitued furyl, thienyl, or
- pyridyl, X10 is preferably substituted or unsubstitug#isyury!, thienyl,
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or |lower alk

configuratiqmga In r@t)bR a"lgpt,dﬁanyserl qawcpimmgwurctseHsmm-i 50as ot heHwu de
as defined |herein| Prefér apsibstififdder cyc1 o is preflerably supstituted or
unsubstitued fury! 25 thi 30¥{0,Cpélkjﬂ ri dyI X10 i g pref erab y substijt ut 4d
or unsubsti tfped—dfy—thtepy ry phenyi ooy —T¢e. g/,
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substituted
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substituted
C,t0 G
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A10 -CO0X,, | optionally Ry0aRiuNCOO- | CH;COO- { O H
substituted
C,i0C,
alkynyl

d or unsubstitued
ubstitued furyl,
& t-butyl), and R7 and




35 herein. Preferably, heterocyclo is preferably substituted or 09 JuL 2004
unsubsti tued furyl thienyl, or pyridyl, X10 is preferably substituted or
unsubst i yl, thienyl, 09 JUL2004 VO 01/57033 36 P 3

pyri dyl &%Hﬂﬁsﬁé or | ower aIkyI (e.g., tert-butyl), R2, F%tgﬁg¢é?§§?y
substituted or unsubstitued furyl, thlenyl pyridyl, phenyl, or | ower

al kyl, and R7, Rs and RI O each 'have t he beta st ereochem cal configuration.
In the "H' series of conpounds, X10 is as3®therw se as defined herein. 5
Preferably, heterocyclo is preferably substituted or unsubstitued fury!,
thienyl, or pyridyl, X10 is preferably substituted or unsubstitued furyl,

t hi enyl pyrldyl phenyl or Iomer aIkyI (e g., tert-butyl), Rea IS
preferably SHbstHrutet—or—ymsubst+tu |U|y thre pill:ll -1 or
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unsubst i gueflghur yll, cdNEBRY || heRbd : Rhoemg,,wcet)- ap@ccﬁjkyl ,0and R7]HF$g
and RI O eac g : A T ont et—o——the—Krser{ es
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the group consistilng 30 of| ugskturayclio, al koxy, alkenoxy, &l kynoxy,
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thiol, ketalg—acetyqd t SBHOF ous

, Col Cl et trer i D
cont ai ni ng &7et i es-CROXgULARGooRIY01/ 47D § §EQQQ7 2000
substituted
C,t0C,
alkenyl

10 B8 -COX,y optionally R,0aR1ceNCOO- | R,,COO- 0 H
substituted
C,t0 G,
atkenyl

B9 -CONHX,, | optionaily Ry0aRisNCOO- | R,,COO- 0 H
substituted
C,t10C,
alkenyl

B10 -CO0X,, | optionally Ri6aR4sNCOO- | R,,CO0- 0 H
substituted
C,t0C,
alkynyl
B11 -COX,o optionally Ry0:R10sNCOO- | R,COO- 0] H
substituted
C,t0C,
alkynyl




~ R4 HO R2 OAC (15) 10 15 PCT/ US01103633 ServesX5X3R1 oR2ReR14

Al - COOX, ohet er ocycl oR, CaR, GbNO00- C6H5COO- OH
A2- COX, Ohet er ocycl oR, GaR, obNO0O- COH5000- OH
A3- CO\IH)%EV@%tSéWécycI oR, CaR, GONCOO- C6H5000- OH
A4- COOX, Qoptional | yR, GaR, f1 bNOOO- C5H5000- OH substituted C2 to C al kyl
A5- COX, Copti onal | yR, GaR, GbNOOO- COH5000- OH substituted C2 to C8 al kyl

AB6- CONHX, oopt i onal | yR, oaR, OONO0O- C6H5000-
A7- COOX, Oopti onal | yR, CaR, CbN000- CSHSCOO- 0

PCT/US01/03633

substitutedLL C.
substituted C2 to C8 al kenyl

to C. alkyl

A8- COX, Copt i onal | yR, QaRI CbNCOO- CsH5CQ0- OH substituted C2 to C8 al kenyl
A9- CONHX. 100pti onal | yR, CaR, CbNCOO C6H5000- OH substituted C2 to C8 al kenyl

Al10- COOX, o
JUl L2004

ntion

yR (MR

ChNCQO- CaHR

N00-0H substituted C2

09 JuL 2004

09

) 94 57

R1CBR1CbNCEO- C6HS

10

15

D3CORBIE
DOO- OH

substituted
C,toC,
alkynyl

TobiAlY 36 3BRQLR, | NCDOY

RLCGOCOX Qsubst i t

o _C0O al |1\lrn]1
Hed

C1

-COOX,,

heterocyclo

Ry0eR10:NCOO-

C4H,COO-

R,,COO-

C2

_COX1D

heterocyclo

Ri0aR10,NCOO-

CgHsCOO-

R,,CO0-

C3

"CONHX-'D

heterocyclo

R10aR10sNCOO-

C,H.CO0-

R,,COO-

'COOXnIG

optionally
substituted

C, to C, alky]

R10aR10:NCOO-

CsHsCOO"

RQaCOO' .

IT|IT|XT|XT

Ccs

-COX,, .

optionally
substituted

C, to C, alkyl

R10aR1poNCOO-

C4H,COO0-

R,,COO-

Co6

_CON me

optionally
substituted

C, to C; alkyl

RmaRmnN COO0-

C4H,COO-

R,,COO-

c7

-COOX,,

optionally
substituted
C,t0C,
alkenyl

Ry RisNCOO-

C.H.COO-

R, COO-

Cc8

-COX,,

optionally
substituted
C,t0C,
alkenyi

R10aR10sNCOO-

C4HsCOO-

R,,COO-

Cg

~CONHX,,

optionally
substituted
C,t0 Cy
alkenyl

R10aR10,NCOO-

C4HCOO0-

R,,COO-

C10

-COOX,, -

optionally
substituted
C,t0 C,
alkynyl

R10aRi0oNCOO-

C,H,COO-

R,,COO-

C11

-COX,q

opticnally
substituted
C,t0C,
atkynyl

R,0sR10sNCOO-

C4H,COO0-

R,,COO-

C12

“CONHX,,

optionally
substituted
C,t0C;
alkynyl:

RueRaNCOO-

CGHscOO-

R,,COO-

D1

-COOX,,

heterocyclo

R‘loaRiObNCOO-

CeHsCOO0O-

OH

D2

-COX10

heterocyclo

R1uaR10bNCOO"

C4HsCOO-

OH




C2 to C8 alkynyl optionally Al2-CONHX10substituted
R1CaR10ObNO00O- C6H5000-0H C2 to C8 al kynyl

09 JuL 2004
B1- cooX10het er ocycl oRI GaRl CbN

C00- R2, OQ@y §iiB788 COX10het er ocycl eRLO8R, CbNO00O-R2aCO0- OH 5 pggrdéhindéd 21
-, 0b B4- COOX100pti onal | yR1IOR, OboNCOO- R2aC00- OH substituted C2 to C8 al kyl

B5- COX10opt i onal | yR, CaR10bNOOO- R COO- OH substituted C.

to C. alkyl

B6- CONHX10opt i onal | yRl GaR, GbNCO0- R2a000- OH substituted C2 to C8 al kyl
B7- COOX10opt i onal | yR10aR, ObNCOO- RaCOO- OH 40bstituted C2 to C8 al kenyl

optionally
optionally

10

15

10B8- COX10substituted RI CaR1GbNOOOR2a000-0H C2 to C8 al kenyl
B9- CONHX10subst it ut ed R10aR, CbNO0O- R2. 000-0H C2 to CO

D3

'CONHX10

heterocyclo

Ri0aR1auNCOO-

CBH 5000‘

OH

D4

-COOX,,

optionally
substituted
C, to C; alkyl

R“’aRﬂmNCOO'

C4HsCOO-

OH

DS

-COX,,

optionally
subsfituted
C, to C; alkyl

R103R10hNCOO‘

C,H,COO0-

OH

D6

-CONHX,,

optionally
substituted
C,to C, alkyl

Ri6aR1sNCOO-

C,H:COO-

OH

D7

‘COOX.“J

optionally
substituted
C,to G,
alkenyl

R10.R1,NCOO-

C3H5COO"

OH

D8

-COX,,

optionally
substituted
C,t0 C;
alkenyl

R 10aR10sNCOO-

C4H,COO-

OH

Do

-CONHX,,

optionally
substituted
C,to G,
alkenyl

C.H,COO-

OH

D10

-COOX,,

optionally
substituted
C,t0 G,
alkynyl

RmaRmbNCOO‘

C,H,COO-

OH

D11

‘COX1 v}

optionally
substituted
C,to G,
atkynyl

R103R1ODN COO-

CeH,CO0-

OH

D12

T 'CON HX1°

optionally
substituted
C,toC,
alkynyl

R10aR10,NCOO-

C,HsCOO-

E1

-COOX,,

heterocyclo

RioaR“)hNCOO'

OH

E2

-COano

heterocyclo

Ri0aR1sNCOC-

C4H:COO-

OH

E3

-CONHX,,

heterocyclo

R1°3R1°bNCOO‘

C,H,COO-

OH

E4

-COOX1 0

optionally
substituted
C, to C, alkyl

R10aR10oNCOO-

C.HCOO0-

O|C|O]0O

OH

ES

-COX,

optionaily
substituted
C, to C, alkyl

R40aR10sNCOO-

CsHsCOO'

OH




al kenyl optionally B10-COOX10substituted Rl GaR1CbN COO- R2a000-0H Jﬂtolﬂﬁp
al kynyl Bl11l- COX10optionally RI O R obN0O0O-R2.000-0H substituted corgﬁ

heteroc cle NCOO - RR R COO 0 C2 to C8 al kynyi WO 01/57 2d
C3 C4 COVedgM3Es C9 C10 C11 C12 Di - CONHX1lo - COOXSO -(:oxgg%f‘gm]’g“?’1L

41

EB -CONHX,, | optionally R,0,R1sNCOO- | CH,CO0- | O OH
substituted
C, to C; alkyl

1E7 -COOX,, | optionally R0RigpNCOO- | CH;COO- | O OH
substituted
C, 10 C;
alkenyl

E8 -COXo optionally RRisNCOO- | C,H,COO- 1 O OH
substituted
C,toC;
alkeny!

E9 -CONHX,, | optionally RieRiauNCOO- | C,H,COO- | O OH
substituted
C,to Cy
alkenyl

5 |E10 -CO0OX,, | optionally R,0aR1aNCOO- | C;H,COO- [ O OH
substituted
C,t0 G4
alkynyl

E11 -COX,o optionally R10aR1gsNCOO- | CH;COO0- O OH
substituted
C,to C;
alkynyl

E12 -CONHX,, | optionally Ry6aRigNCOO- | C;H;COO0- (o] OH
substituted
C,to G
alkynyl

F1 _COOX,, |heterocyclo | RypRiNCOO- | R, COO- | Re,COO-
F2 COX,, |heterocyclo | RiRipNCOO- | R;,COO- | Re,COO-
10 | F3 _CONHX,, | heterocyclo | RyeaR,,NCOO- | R,,CO0- | R,,COO-

F4 -CO0X,, | optionally RiRisNCOO- | R,,COO0- R,,COO-
substituted
C, to C; alkyl

F5 -COX,o optionally Ry6aR4eNCCOO- RzaCOO- R, COO- [ H
substituted
C, to C; alkyl

F6 -CONHX,, | optionally Ry0aR1asNCOO- R,,CO0- R,,CO0- |H
substituted :
C, to C, alkyl

F7 -COOX,, | optionally RiaRipNCOO- | R,,CO0- R,,CO0- | H
substituted
C,t0GC,
alkenyl

IT|TiXT|X




- CONHXI Q - COOXI O 0 9 JUL 2004 PCTIUSO I /03633 39 optionally subsgityf e
Rl CaR70bNCOO- R2ZaCOO- 0 C2 to C8 al kynyl

het er ocy WORILGERE b NCOO- COH5COO- R9a000 PCT/US01/03633

het er ocycl oRl GaRl GboNCOOCBH8000- ROCOO

het er ocycl 0R19aR10bNCOO- C6H5CO0- * 9a000- optional |y

R10aR10bNCOO- C$H5000- RgaCOO- . substituted C. to C8 al kyl -COX10 optionally
substituted C2 to C8 al kyl -CONHXI O optid}%l ly substituted C2 to C

al kyl -COOX10 optionally substituted C2 to CS al kenyl -COX10 optionally
substituted C2 to C8 al kenyl -CONHX10 optionally substituted C2 to C8
al kenyl -CO0OX10 - optionally substituted -C2 to C8 al kynyl -COX10
optionally |st@stitg@f,, |optionaly | R,R,NCOO- |R,.CO0- [|R,C00- |H
substituted )

C,t0 C,
alkenyl

F9 -CONHX,, | optionally - | R,p,R,,,NCOO- | R,,COO- Ry,COO- [ H
substituted
C,to C,
alkenyl

F10 -COOX,, | optionally R0aR1esNCOO- | R,,COO- R;,,COO- { H
substituted
C,to C,
alkynyl

F11 -COX,, optionaily Ri0aR16eNCOO- | R,,COO- Rg,C0O0- | H
substituted
C,to G,
alkynyl

5 F12 -CONHX,, | optionally R0aR10NCOO- | R,,CO0- R;,,COO- | H
substituted
C,to C,

alkynyl
G1 -CO0X,, |[heterocyclo | R,;,R,,,NCOO- | R,,COO- OH
G2 -COX;, heterocyclo | R;;,Ri:NCOO- | R,,COO- OH
G3 -CONHX,, | heterocyclo | Ry5.R4,NCOO- | R,,CO0- OH

G4 -CO0X,, | optionally Ry0aR1uNCOO- | R,,CO0- OH
substituted
C, to C, alkyl

1 0 Gs V ‘COX“] Optiona"y R103R10bNCOO' RzaCOO" OH H
substituted '
C, to C, alkyl

G6 -CONHX,, | optionally RiaRigNCO0O- | R,,COO- OH H
substituted
C, to C; alkyl

G7 -COOX,, | optionally R,0aRiNCO0O- | R,,COO- OH H
substituted
C,to G,
alkenyl

G8 -COX,, optionally RiRigsNCOO- | R,,CO0- OH H
substituted
C,t0C,
alkeny!

I|(T|XT|X




C2 to C8 alkynyl -CONHXIO optionally substituted C2 to C$ al kypwl jyr 2004
- COOXI O heterocyclo 15 02 -COX10 heterocycl o RLoaR10bNCOO RI daR1GbN COO

RloaRl GbNCOO RI CaRI CbNCOO R10aR10bNOO0 R1CaR1CGbNOOO R10R40bNCOO R10aRI O

NCOO R, Q¥R,00MB3G0 CBH5CO0 C8H5000 CBH5C00 C8H5000 CeH5COPERTSH#o s H5000

CsH5000 " 9a000 RsaCOO R9a000 HHH HHHHH R9a000 H R9aCOO Rga000 RgcaO
R9a000

43

G¢ -CONHX,, | optionally Ri0aR1esNCOO- 1 R,,COO- OH H
substituted
C,toC,
alkenyl

G10 -COOX,, | optionaily Ri6R,NCOO- | R,,CO0- OH H
substituted
C,to Cq
alkyny!

G11 -COX,q optionally Ry0aR10sNCOO- | R,,COO- OH H
substituted
C,t0C,
alkynyl

G12 -CONHX,, | optionally Ri0aRiasNCOO- | R,,CO0- OH H
4 substituted
! C,t0C,
alkynyi

5 |H1 -COOX,, |heterocyclo | RpsRiNCOO- | C.H,COO- | OH OH
H2 COX,, | heterocyclo | RyaRo,NCOO- | CH,COO- | OH OH
H3 _CONHX,, | heterocyclo | RygiRizNCOO- | CgHsCOO- | OH OH

H4 -COOX,, | optionally RiyaRiuNCOO- | CH;COO- | OH OH
substituted
C, to C, alkyl

H5 -COX; optionally R,0RuNCOO- | C;H,COO- | OH OH
substituted
C, to G, alkyl

10 | Hs -CONHX,, | optionally R,,,RuNCOO- | CHCOO- | OH OH
' substituted
C, to C, alkyl

H7 -CO0OX,s | optionally Rys.RiNCCO- | CH;COO- | OH OH
substituted
C,t0 Gy
alkenyl

H8 -COX, opfionally R,5aR6sNCQOO- C,HsCOO- | OH OH
substituted ‘

C,toC,
alkenyl

H9 -CONHX,, | optionally R;6aRNCOO- | C,H,COO- | OH OH
substituted
C,t0 G
alkenyt




CsH5000 OH H HH H H RLO R GNCOO- | C8HSCOO- L OH1H 09JUL2004 WO OgA5i(038)
40 5 10 E5 15 PCT/1LJS0O1103633

HXJ:E@ ocycl oR, GaR, CbNCOO- CBH5000- OHH

D4-- COOX g‘tl onal | yR, GaR, GbNCOO- C6H5000- OHH substi t ut ed &CTmsoaosﬁgrakyl
D5- COX10opt i onal | yR, O. R, CbNC00- C6H5000- OHH substituted C. to C8 al kyl

D6- CONHX, Qopt i onal | yR, QaR, GbNCOO- C6H5000- OHH substituted C2 to C8 al kyl
D7- 000X10o0pt i onal | yR16R, GbNCOO- C6HSCOO- OHilgsubstituted C2 to C8 al kenyl
D8- COX10opti onal | yR, OBR, GbNOOO- C6H5CO0- OHH substituted C2 to C8 al kenyl
D9- CONHX10o0pt i onal | yR, CaR, GbNCOO- C6H5000- OHH substituted C2 to C8 al kenyl
D10- COOX100pt i onal I leOaR CQONO0O- CSHSCOO- OHH substituted C2 to C8 al kynyl

D11- COX10o0ptiomatryR SR SphCOOC8H5S 0§ OOk
H10 -COOX,, | optionally R,0aRiuNCO0O- | C;H,COO- | OH OH

substituted
C,tc C,
alkynyl

H11 -COX,o optionally RaR1geNCOO- | CH,COO- | OH OH
substituted
C,t0 C,
alkyny!

H12 -CONHX,, | optionally RpaRi,NCOO- | C,H,COO- | OH OH
substituted .

C,t0 G,
alkynyl {

11  -COOX,, |heterocyclo | R ,Ri;NCOO- | R,,COO- OH
5 |12 -COX,, heterocyclo | Ryg.RisNCOO- | R,,COO- OH
13 -CONHX,, | heterocycio | R;paRguNCOO- | R,,COO0- OH

i4 -COOX,, | optionally RiaRNCOO- | R,,COO- OH
substituted
C,to C, alkyl

15 -COX, optionally R10aR10eNCOO- | R,,CO0- O QOH
substituted
C, to C; alky!

6 -CONHX,, { optionally R;0aRicuNCO0O- | R,,COO- O OH
substituted
C, to C, alkyl

10 |17 -COOX,;, | optionally R,ssRisNCOOQO- | R,,COO- 0 OH
substituted
C,t0C,
alkenyl

{8 -COX,, opfionally R0aR1sNCOO- | R,,COO- | O OH
substituted -

C,t0 G,
alkenyl

19 -CONHX,, | optionally Ri0aRisNCO0- | R,,CO0- 0 OH
substituted
C,to C;
alkenyl

110 -COOX,, | optionally RyeaRieNCQOO- | R, COO- O OH
substituted
C,10G,
alkynyl

olo|o]o




substituted C2 to C8 al kynyl D12- CONHX10opti onal | yR, GBR, CbNCOO- C$ gOﬁ%ng
substituted C2 to C8 al kynyl EI-COOX10het erocycl oR, CaR, GbNO00- COH5000-

E2- COX, Chet er ocycl oR, CaR, CbNO0OO- CBH5000- OCH

E3- CONHWOREE W33 cycl oRLOBR, CbNCOO- CQH5CO0- 00H E4- COOX100pP¢ HHEIVARF830a A

, 0bNOOO- COH5000- OOH substituted C2 to C8 al kyl

- 00X10opti onal | yR, oaR, obNOOO- CBH8000- OOH substituted C2 to Ce alkyl 0 9 J U
2006 WO 01/57033 41 5 E6 E7 E8 E9 E10 H I4 12 FI F2 - CONHX, Q - COOX, a - COXI O
- CONHX, Q - COOX, 0 - COXI O - CONHX, a - COOx, Q ="COXI O 10 F3 -CONHX, 0 F4 F5 F6 F7

11 -COX,, optionally R0aRisNCOO- | R;,CO0O- 0 OH
subsfituted .

C,t0C,
altkynyl

12 -CONHX,, | optionally R,0.R,e,NCOO- | R,,COO- O OH
substituted
C,t0Cq
alkynyl

J1 -COOX,, |heterocyclo | R;p.R;,NCOO- | R,,COO- OH OH
J2 -COX,, heterocyclo | R,g,R,;,;NCOO- | R,,COO- OH OH
5 1J3 -CONHX,, | heterocyclo | Ry ,R;punNCOO- | R,,COO- | OH OH

J4 -COOX,, | optionally RiaRiNCOO- | R,,CO0- OH OH
substituted
C, to C, atkyl

J5 -COX,, optionally Ri6aRiesNCOO- | R,,COO- OH OH
substituted
C, to.C, alkyl

Je -CONHX,, | optionally RypaR1gsNCOO- | R,,CO0- OH CH
substituted
C, to C, alkyl

J7 -CO0OX,, | optionally R10aR10sNCOO- | R,,COO- OH CH
substituted
C,toC,
alkenyl

10 J8 -COX,o optionally R6aR10eNCOO- | R,,CO0- OH OH
substituted
C,t0 Gy
alkenyl

: Jg -CONHX,, | optionally R,0aRisNCOO- | R,,COO- OH OH
substituted
C,t0 C,
alkenyl

J10 -COOX,, | optionally Ri0aR1uNCOO- | R;,CO0- OH OH
substituted
C,10 C,
alkynyl

J11 -COX,, optionally R0aR1sNCQO- | R;,COO- OH OH
substituted
C,t10C,
allkynyt’




- 000X, 0 - COXI O - CONHX, Q - COOX, 0 optionally substituted C to C dl kybL 200
optionally substituted C2 to C8 alkenyl optionally substituted C2 to
C8 al kewmg owgosonal ly substituted CZ to C8 al kenyl optrcImesol1p3633
substituted C2 to ca alkynyl optionally substituted Cz to C8 al kynyl
optionally substituted Cz to ca alkynyl .heterocyclo heterocyclo

het erocycl o optionally substituted C to C alkyl optionally substituted
C. to C. alkyl optionally substituted Cc46to C. al kyl

Ji2 -CONHX,, | optionally RiaRigsNCOO0- | R,,CO0- OH OH
' substituted
C,t0C,
atkynyl

K1 'COOX1° heterOCYdO R1DaR1°bNCOO' RzaCOO' RgaCOO" OH
K2 -COX,s heterocycio | Ry, RiesNCOO- | R,,COO- R,.CQO- | OH
K3 -CONHX,, | heterocycio | Ry,RuNCOO- | R,,CO0- R,,CO0O- | OH

5 K4 -COOX,, | optionally Ri10aRiasNCOO- | R,,CO0- Ry,COO- | OH
substituted
C, fo C; alkyl

—
K5 -COXy optionally Ri0,RipNCOO- | R, COO0- Ry, CO0- | OH
substituted

C, to C, alkyl

K& -CONHX,, | optionally Ri0sRi0,NCOO- | R,,COO- R,;,CO0- | OH
substituted
C, to C, alkyl

K7 -CO0OX,, | optionally Ri0aR1esNCOO0O- | R,,COO0- R;,COO- | OH
substituted
C,toC,
alkenyl

K8 -COXqe optionatly RyaRieNCOO- ] R,,CO0- R, CO0- | OH
substituted
C,toC,
alkenyl

10 K9 -CONHX,, | optionally RicaR1eNCOO- | R,,COO0O- Ry, ,CO0O- | OH
substituted ‘
C, oG
alkenyl

K10 -COOX,, | optionally Ri6aR10sNCO0O- | R,,CO0- R;,CO00- {OH
substituted g

C,t0C,
alkynyl

K11 -COX,, optionally Ry0sR1gpNCOO- | R,,COO- R,,CO0- | OH
substituted
C,t0C,
alkynyl

K12 -CONHX,; | optionally Ri5aRieNCOO- | R,,COO- R,,C00- |CH
substituted
C.t0 G,
alkynyt




10

15

20

25

30

optionally substituted C2 to C8 alkenyl R QaR gbNOOO R QaR I\IOO'(Qg JUL 7004
R QaR, QbNOOO R, oaR, QbNOOO RI CaRl ChNOOO R, aaR, QoN000 R, QR, ’Qanrxlobgb

R, aaRl CbNCOO R, O, R, obNCOO R, aa$, GNO0O R, Q R, @NO0O R, QaRCHNOOO

R baR, QwNDOOSM3IOR, CbN COO PCT/ USO / 03633 C5H5000 0 OH CsHEaAS 300

C5H5000 C6H5COO C5H5000 C6H5000 R2aCOO R2a000 R2a000 R2 2aCO0 COO
R2a000 0 0 0 0 O OH OH OH 2000 Rea ee

47

Example 6
In Vitro cytotoxicity measured by the cell colony formation assay

Four hundred cells (HCT116) were plated in 60 mm Petri dishes containing
2.7 mL of medium (modified McCoy's 5a medium containing 10% fetal bovine '
serum and 100 units/mL penicillin and 100 g/mL streptomycin). The cells were
incubated in a CO2 incubator at 37 °C for 5 h for attachment to the bottom of Petri
dishes. The compounds identified in Example 2 were made up fresh in medium
at ten times the final concentration, and then 0.3 mL of this stock solution was
added to the 2.7 mL of medium in the dish. The cells were then incubated with
drugs for 72 h at 37 °C. At the end of incubation the drug-containing media were
decanted, the dishes were rinsed with 4 mL of Hank's Balance Salt Solution
(HBSS), 5 mL of fresh medium was added, and the dishes were returned to the
incubator for colony formation. The cell colonies were counted using 2 colony
counter after incubation for 7 days. Cell survival was calculated and the values of
D50 (the drug concentration producing 50% inhibition of colony formation) were
determined for each tested compound.

Compound IN VITRO
ID 50 (nm) HCT116

taxol 2.1

docetaxel 0.6

2600 <1

2616 27

2622 <1

2633 <10

2686 <1

2692 <1

2700 <1

27117 <1

2722 <1

2733 <10

2757 . <1




OH OH OH R9.000 '~ "saCOO R9a000 H H R9a000 R9a000 R9a000 ROO00 09J @2 pf4004
WO 01/57033 42 5 10 PCT/ USO1/ 03633

F8- COX10wmt d1eaTe33 YR, CaR, GbNCO0- R2ZaCOO- RsaCOO- H subst i t ut edCTI00/4¢EB3al kenyl
F9- CONHX10optional Il y - R, oaR, pbNCOO- R2aC00- R9, 000-H substituted C2 to CS

al kenyl F10- COOX10opti onal | yR, GaR, GbNCO0- R2, 000- N, 000-H substituted C2 to
C8 al kynyl F11- COX10optional |l yR, CaR, GbNO0OO- R2. 000R9. O00H substituted C2 to
CB al kynyl F12- CONHX, Oopti onal | yR, 0aR100N&BO R2a000- RgaCOO- H substit uted C2
to C8 al kynyl d -COOX10het erocycl oR, 0aR, ObNC00- R2, 000- OHH &2- COX

Ohet er ocycl oR, G6R, , GbNCO0- R2aC00- OHH

G3- CONHX, Ohet er ocycl oR70aR, abNCOO- R2aCOO- OHH
Gﬂ-OOOX,OoptionaIIyR,Caquqygﬁp-RQaCI[&QHH substituted

2743 <1
6015 <10
6024 <1

5 6072 <1




C2 to C. al kyl Gb-COX10optionall yR, 0aR, ObNO0OO- R2, 000- OHH subst i tutcggi 6B 2000

Cs al kyl Go- CONHX10o0pti onal | yRi 0aR106NC00- R2aC00- OHH substi t ut ed to ég

al kyT Gr7- C00X, Oopt i onal | yR103R, 0bNCOO- R2aCOO- OHH substituted C2 to Ca

al kenyl G3- COX, Qoptional | yR10aR, GbNOOOR2. 000- OHH substituted C2 to Ca

al kenyl 0 9 Jul 2001 WD 01/57033 43 P®@#@ USO1103633 @ - CONHX, O optional |y

R, @BR, GbNO0O- R2.000- OH H substituted Cz to CB al kenyl GLO - COOX14

optionally RTQBR, CbNCOO- R28000- OH H substituted C2 to ca al kynyl Gl1

- Cox, O odﬂlﬂlﬁal ly R CaR, CbNOOO R2a000- COH H substituted C2 to C8 al kynyl

Gl2 - CONHX, O optionally R GaR GbNCOO- R2a000- OH H substituted C2 to C8

al kynyl 5 H1 -COOX, o heterocycl o RLGaR10bNO0OO- C6H5000- OH OH H2 -COXi o

het erocycl e R1O8R, @pidkane haeidgithe-fohuiaH H3 - CONHX, O het erocycl e

R, GaR, obNCOO- C6H5COO- OH OH H4 - COOX, O optional ly R 08R, GbNCOO- C6HS000-

OH OH substituted C2 to C. alkyl H5 -COX, O optionally R, GaR, obNOOO-

CeH5000- OH OH substituted o
XsNH

X3

wherein

Rz is acyloxy;

Ry is hydroxy;

Rg is keto, hydroxy, or acyloxy,

R1g is R10aR10bNCOO- and R1ga and Riop are independently hydrogen, or
optionally substituted C2-Cs alkenyl, C2-Cs alkynyl, phenyl, heteroaromatic or
straight or branched chain C+-Cs alkyl,

R14 is hydrido or hydroxy;

Xz is heterocyclo;

Xs is -COX41g, -COOX10 or -CONHX10;

X10 is hydrocarbyl, substituted hydrocarbyl, or heterocyclo; and

Ac is acetyl.

2. The taxane of claim 1 wherein Rio is R10aR10tNCOO- and R10a and Riop
are independently optionally substituted C2-Cs alkenyl, C2-Cs alkynyl,
heteroaromatic, or straight or branched chain C+-Cs alkyl.

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

4. The taxane of claim 2 wherein Xs is -COX10 and X1o is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thieny!, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C1 - Cs alkyl, C2 - Cs alkenyl, or Cz - Cg alkynyl, or Xs is -COOX10 and X1



S
C2 to C. alkyl 1 H6 -CONHX, 0o optionally RloaR GbNOOO- C6H5000- COH %

substituted Ik 10l t CCy . a 2 o optionally RloaR, GoNOOO- JUL 7004

FM7- COOX1~substitut ed CBH5000-OHOH C2 to C8 al kenyl optionally

H8- COX1Qsubstitut ed R, oaRl GbNOOO- C8H5000- OHOH C2 to C8 al kenyl optionally

HI- CONHXt Osubsti tuted R GaR, GbNOOO- Ce OHOH C2 to CB alkenyl 09 J UL

2004 WO 01/57033 44 5 10 PCT/ USOL/ 03633

HLO- COOX s iftaY 'of TrSBsulld-8: SEAMR; CY L, 3R, ' 86, bikyhf. B 2l kyny!

5. The taxane of claim 2 wherein Xs is -COXjo wherein Xio is phenyl, or Xs
is -COOX1o wherein Xip is t-butyl.

6. The taxane of claim 2 wherein R14 is hydrido.

7. The taxane of claim 6 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, or 4-pyridyl.

8. The taxane of claim 6 wherein Xs is -COX10 and X0 is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C+ - Cs alkyl, C» - Cs alkenyl, or Cz - Cg alkynyl or Xs is -COOX10 and Xqg is
substituted or unsubstituted C+ - Cs alkyl, C2 - Cs alkenyl, Cz - Cs alkynyl.

9. The taxane of claim 6 wherein Xs is -COX10 and X1o is phenyl, or Xs is
-CO0OX10 and Xqg is t-butyl.

10. The taxane of claim 2 wherein Rz is benzoyloxy.

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

12. The taxane of claim 10 wherein Xs is -COXq0 and X1o is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C1 - Cs alkyl, C2 - Cs alkenyl, or Cz - Cg alkynyl or Xs is -COOX10 and X1o is
substituted or unsubstituted Cy - Cg alkyl, C2 - Cs aikenyl, Cz - Cs alkynyl.

13. The taxane of claim 10 wherein Xs is -COX1p and X1 is phenyl, or Xs is
-COOXq0 and Xqo is t-butyl.

14. The taxane of claim 2 wherein R4 is hydrido and Rq is keto.



H11- COX, oopti onal | yR, oaR, CbNOOO- CSH5CQO0- OHOH substituted C2 to Ce alﬂgy I |
H12- CONHX, oopti onal | yR, oaR, obNCOO- C6H5COO- OHOH substituted C2 to ca E@T}@P
11- COOX, ohet er ocycl oR, CaR, GbNCOO- R21000- 0. OH
12- COX10het er ocycl oR, CaR, CbNOOO- R2aCO(\}b OH
13- CONHX, ohet er ocycl oR, CaR, obNO0O- R2a000- OCH
14- COOX, oopti onal | yR, dR, ObNCOO- RZaCOO OOH substituted CZ to Ca al kyl
I'5- COX, ooptional | yR, CaR, GbNCOO- R2. COO- OCH substituted C2 to C8 al ky!
16- CONHX, Qopti onal | yR, GaR, GboNCOO- R2. 000- OCH substituted C2 to CO al kyl
17- COOX, Qopt i dhalMheRaxame Of sEdDR wboradMsdsiBSur u3-futylc2-thiengh 3l kenyl
18- COX, ogpti gnal | vR OgR, QN R2 OOH substituted C2 to C8 al kenyl
19- CONHX %T)\ﬁi gﬁaﬁﬁvgﬁﬁd&%@ﬂ% OCH substituted C2 to C8 al kenyl
110- COOX, oopti onal | yR, GaR, GbNOOO-, , COO- OCH R2 substituted C2 to C8 al kynyl
09JUL2904 WD 01/57033 45 5 10

16. The taxane of claim 14 wherein Xs is -COX10 and X4 is substituted or

unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyt, C1 - Cs alkyl, Cz - Cs alkenyl, or Cz - Cs alkynyl or Xs is -COOX10 and Xg is
substituted or unsubstituted C4 - Cg alkyl, C2 - Cs alkenyl, Cz - Cs alkynyl.

17. The taxane of claim 14 wherein Xs is -COX10 and X1 is phenyl, or Xs is
-COOX1p and Xiq is t-butyl.

18. The taxane of claim 2 wherein Rz is benzoyloxy and Rg is keto.

19. The taxane of claim 18 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.

20. The taxane of claim 18 wherein Xs is -COX10 and X1o is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C1 - Cs alkyl, Cz - Cg alkenyl, or C2 - Cg atkynyl or Xs is -COOX10 and Xqo is
substituted or unsubstituted C1 - Cg alkyl, Cz - Cg alkenyl, Cz - Cs alkynyl.

21. The taxane of claim 18 wherein Xs is -COX1p and X1g is phenyl, or Xs is
-CO0OX10 and X1o is t-butyl.

22. The taxane of claim 2 wherein R14 is hydrido and Rz is benzoyloxy.

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

24. The taxane of ctaim 22 wherein Xs is -COX10 and Xig is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-



PCTI USOL/ 03633 optionally 111-COXi osubstituted Rl GaR, obNO0O- R2ZaCOO- 0 COH
C2 to C8 alkynyl optionally 112-CONHX, osubstituted R 0aRobN000- R2{)@G0@} 2004
OH C2 to C8 al kynyl J1-COOXloheterocycl oRi oaRl abNCOO- R2zaCO0- OH CH

J2- COX, ohet er ocycl oR1o0aRZObNOOOR2a000- OH

J3- CONHX, ohet er ocycl oR, oaR, 0bNOOO- R2a OH OH optionally

J4- COOX, osubsti tut ed R oaR, obNOOO- R2aCOO- OH OH C2 to C8 al kyl optionally

J5- COX, o t C:%Q‘Q; t Iy
J6- CO\IHXb(ste%st:rlt S’ge@(g oaRl rﬁia&%@a"a@;‘ﬁor)@s |§80®de ﬁ)ét | gnal |y
J7- COOX1 8ubstituted pragnsyhstitutat e Ralkplo 2 - G4 alkery, Co- C3 alkyinybny |
optionally 1 J8-COXi osubstituted

25. The taxane of ctaim 22 wherein Xs is -COX1o and Xio is phenyl, or Xs is
-COOX10 and X0 is t-butyl.

26. The taxane of claim 2 wherein Ri4 is hydrido, Re is keto, and Rz is

benzoyloxy.

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

28. The taxane of claim 26 wherein Xs is -COX10 and X0 is substituted or
unsubstituted phenyl, 2-furyt, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C1 - Cg alkyl, C2 - Cs alkenyl, or C2 - Cs alkynyl or Xs is -COOXj0 and X1 is
substituted or unsubstituted Cy - Cg alkyl, Cz - Cg alkenyl, C2 - Cs alkynyl.

29. The taxane of claim 26 wherein Xs is -COX10 and Xio is phenyl, or Xs is
-COOX10 and Xio is t-butyl.

30. The taxane of claim 1 wherein Ryg is R10aR106NCOO-, one of R10a and
Riob is hydrogen and the other is optionally substituted C»>-Cs alkenyl, C2-Cs
alkynyl, phenyl, heteroaromatic, or straight or branched chain C4-Ce alkyl.

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

32. The taxane of claim 30 wherein Xs is -COXsp and Xyp is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C1 - Cg alkyl, Cz - Cs alkenyl, or Cz - Cg alkynyl, or Xs is -COOX1o and X1o
is substituted or unsubstituted C1 - Cs alkyl, Cz - Cs alkenyl, Cz - Cs alkynyl.



R1CaR, abNO00O- R2aCOO- OH OH C2 to C8 al kenyl optionally 09 JUL 2004
J9- CONHX, osubstituted R1OaR1ObNOOO- Rza000- OH OH C2 to C8 al kenyl
optionally J1Q COOX, osubstituted RloaR obNO0O- R2a000- OH OH C2 to C8

al kynyl optionally J11-COX, asubstitut R oaRl obNCOO- R2a000- OHOH C2 to C8
al kynyl 09 JUL2001 WD 01/57033 46 5 10 PCTI USOL/ 03633

J12- CONHX, aopti onal | yR, oaR, obNO00O- R2, , 000- OHOH substituted C2 to C8 al kynyl

KI - 000X, Ohet esgcyfecBxaa&ior AR ¥ h
K2- COX, ahet ergcycl oR, (’)(aR ggECOO(BWCOOhQ%RQRg Q@Om and Xro is phenyl, or Xs is

K3- CO\IHX-QﬁélXanaosldhoHE bbmtybbl\looo R2, , 000- R9a000 oH
K4- COOX, aopti onal | yR, oaR, obNO0OO- R2. 000- R9, , 000- OH substituted G to C

34. The taxane of claim 30 wherein Ry4 is hydrido.

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

36. The taxane of claim 34 wherein Xs is -COX1g and Xy is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C1 - Cg alkyl, C2 - Cg alkenyl, or Cz - Cg alkynyl or Xs is -COOX1 and X0 is
substituted or unsubstituted C+ - Cs alkyl, Cz - Cs alkenyl, C2 - Cs alkynyl.

37. The taxane of claim 34 wherein Xs is -COX1p and X1 is phenyl, or Xs is
-CO0OX1p and Xo is t-butyl.

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

39. The taxane of claim 38 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.

40. The taxane of claim 38 wherein Xs is -COX1p and Xo is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C1 - Cs alkyl, Cz - Cs alkenyl, or Cz - Ca alkynyl or Xs is -COOX10 and X1o is

substituted or unsubstituted C, - Cs alkyl, C2 - Ce alkenyl, Cz - Cs alkynyl.

41. The taxane of claim 38 wherein X5 is -COX1o and X1o is phenyl, or Xs is
-COOX1p and Xy is t-buty!.

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

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



al kyl 2 8 optionally -cOx, asubstituted R oaR, obNOOOR2a000- R9g000- C to
C8 alkyl optionally K6-CONHX, osubstituted R aaR, obNCOO- RCOO- Rga QL B
to C8 al kyl optionally K7-COOX osubstituted R QaR, abNCOO R, 000- R9aC00- OH
C2 to C8 alkenyl optionally 1 K8-cOxggasubstituted

Rt oaRl obNC00- R2aCOO- RgaCOO-CH C2 to Cc?@al kenyl optionally 1

K9- CONHX10substi tut ed R, oaR, abNO00O- R2a000- R98000-OH C2 to C8 al kenyl

K10- COOXygRili idyl, B3-pAfdyR ariNeidyl! R23000-, RgaCOO- | OH substituted C2
to C8 i al E%S/?Ibygt |¥6Ir?aﬁry W y
44. The taxane of claim 42 wherein Xs is -COX10 and X1o is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C1 - Cs alkyl, C; - Cs alkenyl, or Cz - Cs alkynyl or Xs is -COOX10 and Xio is
substituted or unsubstituted C4 - Cs alkyl, Cz - Cs alkenyl, C2 - Cg alkynyl.

45 The taxane of claim 42 wherein Xs is -COX10 and X1o is phenyl, or Xs is
-CO0OX10 and Xio is t-butyl.

48. The taxane of claim 30 wherein Rz is benzoyloxy and Ry is keto.

47. The taxane of claim 46 wherein Xs is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.

48. The taxane of claim 46 wherein Xs is -COX1o and Xio is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thieny!, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C1 - Cs alkyl, C2 - Cg alkenyl, or Cz - Cs alkynyl or Xs is -COOX1o and X1o is
substituted or unsubstituted C+ - Cg alkyl, Cz - Cg alkenyl, C2 - Cs alkynyl.

49. The taxane of claim 46 wherein Xs is -COX1o and Xg is phenyl, or Xs is
-COOX10 and X4 is t-butyl.

50. The taxane of claim 30 wherein Ri4 is hydrido and R: is benzoyloxy.

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

52. The taxane of claim 50 wherein Xs is -COX1o and Xiq is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C1 - Cg alkyl, Cz - Cg alkenyl, or Cz - Cg alkynyl or Xs is -COOX10 and X1o is
substituted or unsubstituted C - Cs alkyl, C2 - Cs alkenyl, Cz - Cs alkynyl.



e

K11- COX, asubstituted R, aaR, abNCOO-..COO- R9a®@0-CH C2 to CS R2 al kyny§ jui 200t
K12- CONHX, a optionally R O R abN0O00O- R2. 000- RoaCOO- OH substituted C2 to ca
al kynyl 0 9 JUL 2004 WD 01/57033 PCTI USOL/ 03633 47 Example In Vitro
cytotoxicity neasured by the cell col formati on assay Four hundred cells
(HCT116) were plated in 60 nm Petri dishes containing 2.7 nL of nedium
(nodi fied McCoy's 5a nmedi um containing 10% fetal bovine 5 serum and 100
units/nL penicillin and 100 glnL streptonycin). The cells were incubated
in a CO02 incubator at 37 Cfor 5 h for attachnent to the bottom of Petri

di shes. The cé&B8pdihedtaxade nf icfaimdb0 whereinNsds 2CAXneand deo ispphienydon %s ifedi um
at ten ti&gz))zhe fiﬁ]al. fﬁn ntration, and then 0.3 nL of this stock

sol ution~ 19RO AU 7 L of mediumin the dish. The cells were
then i ncubated with 10 drugs for 72 h at 37 C. At the end of incubation
the drug-containing nmedia were decanted, the dishes were rinsed with 4 niL
of Hank's Bal &Acdteataxagelaficiaim 3qQ wherin Ras ig_hysdrida, eis ket @ndBsisadded,
and the isheﬁ were returned to the incubator for colony formation. The
cel | col BRMEY'Q e counted using a colony counter after incubation for 7
days. Cell survival was cal cul ated and the values of 15 1D50 (the drug
concentration producing 50% i nhibition of colony formation)

wer e
det er mi ned f oB5eddie taxenedf claipcdhwhepein 26 is8-Tabrperfivyl. B-temb 3D 50 (nm
HCT116 t%ghﬁ &-p%%ﬁ)e/f%)-(ﬁl(r%y? 0%@&8;%&61627 2622<1 2633<10 2686<1 2692<1

56. The taxane of claim 54 wherein Xs is -COX1o and Xy is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C1 - Cs alkyl, Cz - Cg alkenyl, or C2 - Cs alkyny! or Xs is -COOX10 and X1o is
substituted or unsubstituted C+ - Cg atkyl, C2 - Cg alkenyl, Cz - Cg alkynyl.

57. The taxane of claim 54 wherein Xs is -COX10 and X1o is phenyl, or Xs is
-COOX1p and Xig is t-butyl.

58. The taxane of claim 1 wherein Rip is R10aR106NCOO-, one of R1ca and
Riob is hydrogen and the other is substituted or unsubstituted C. - Cs alkyl,

phenyl, furyl, thienyl or pyridyl.

59. The taxane of claim 58 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.

60. The taxane of claim 58 wherein Xs is -COX10 and X1o is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C1 - Cg alkyl, Cz - Cs alkenyl, or Gz - Cs alkynyl, or Xs is -COOX10 and Xio
is substituted or unsubstituted C+ - Csg alkyl, C2 - Cg alkenyl, C2 - Cg alkynyl.

61. The taxane of claim 58 wherein Xs is -COX19 and X1g is phenyl, or Xs is
-CO0X40 and X1 i1s t-butyl.



2700<1 2717<1 2722<1 2733<10 2757<1 0 9 J U L 2004 WO 01/57033

PCT/ USOL/ 03633 48 5 2640<1 2743<1 6015<10 6024<1 6072<1 09 JULZO\IBZ?QJULZUUL
Claims 1. A taxane having the formula: R7 = Rl14MJ Ry OAc wherein R2 is
acyloxy; R7 is hydroxy; R9 is keto, Wroxy, or acyloxy; R o is

RloaRi obNOOO- and Rioa and R ob are independently hydrogen, or optionally
substituted C2-C8 al kenyl, C2-C8 al kynyl, phenyl, heteroaromatic or
straight or branched chain C1-C8 alkyl; R o is hydrido or hydroxy; X3 is
heterocyclo; X5 is -COXio, -COOXio or -CONHXi o; Xio is hydrocarbyl,
substitut ed h§ar dder taxane of claimdibwherain Ramis hydridos acetyl. 2. The taxane
of claim1l wherein Riois R oaRi obNCOO- and R oa and Rob are

i ndependent|y optionally substituted C2-C8 al kenyl, C2-C8 al kynyl,

het er oar onat i g3, OheStaxah8 v cRiimB2RABASIN 9 as R-fhyt CBfaryk PHthiehyl, The t axane of
claim2 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,

3- pyri dykhieoyl, 2-pyyidiyld Brpyriglyl, Tieéd-pyidithe of claim 2 wherein X5 is -COXi o and
Xio is substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, 4-

64. The taxane of claim 62 wherein Xs is -COX1o and Xio is substituted or

unsubstituted phenyl, 2-furyl, 3-furyl, 2-thieny}, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C1 - Cs alkyl, Cz - Cs alkenyl, or Cz - Cg alkynyl or Xs is -COOXi0 and X1o is
substituted or unsubstituted C1 - Cs alkyl, C2 - Cs alkenyl, C2 - Cs alkynyl.

65. The taxane of claim 62 wherein Xs is -COX1o and X1o is phenyl, or Xs is
-CO0OXj0 and Xqg is t-butyl.

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

67. The taxane of claim 66 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyt.

68. The taxane of claim 66 wherein Xs is -COX10 and Xo is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C+ - Cg alkyl, Cz - Cg alkenyl, or C2 - Cg alkynyl or Xs is -COOXi10 and X1o is
substituted or unsubstituted C - Cs alkyl, C2 - Cs alkenyl, C2 - Cs alkynyl.

69. The taxane of claim 66 wherein Xs is -COX10 and Xqo is phenyl, or Xs is
-CO0X40 and X1g is t-butyl.

70. The taxane of claim 58 wherein Ry4 is hydrido and Rg is keto.

71. The taxane of claim 70 wherein Xs is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.



pyridyl, G - C8 alkyl, C - C8 alkenyl, or C2 - Ca al kynyl, or X5

-COOXio and Xio 0 9 JUL 7004 50 is substituted or unsubstituted Cl1 U§é§’- 1004
al kyl, C2 - C8 alkenyl, C - C$ al kynyl 5 The taxane of claim 2 wherein
X5 is -COXlo wherein Xio is phenyl is -COOX,0 wherein Xlo is
t-butyl. 6. The taxane of claim?2 V\,hersel n R14 is hydrido. 7. The taxane of
claimé V\/nereln X3 is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,

3-pyridyl, org ﬁg{é %bne & IR ?@%@Bﬁ?ﬁfxs% E’CG?(Sr &ﬁ@')gb I Qﬁﬁ)dtlﬁute@@}( o and

Xiois substi tut e unsubstl t enyl hi enyl ,

3-t hi enyuns@bstitutedypherA, m#furyﬁyB Sfung, Za-ﬂ‘llelMI 3-timenyl, Qapya[ldnyS P!IEM 488

3LE§BZL|PMT‘&Z@ %aékﬁm C%@QS%S%I@F alk@% gﬁ 1 %92(?* #&#We St axane

of claimg ngﬁfeﬁ & dived b%tlt&@)(m KIOChS GhaRey, ©f - B3 dliynyt, CO0X1o_and

Xiois t- e taxane of c?al wherein R2 is benzoyloxy. 11. The
t axane of clalmlo wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3- thienyl,

YL (2 P e B e i B i %Wefsn .

3-furyl, O@X X436 foeRy! . 2-pyridyl, 3-pyridyl, 4- pyridyl, CL -
al kyl , é 1gre’fﬁk’enél orEwCZ - Ca al kynyl or X5 is -COOX1lo and Xi o |s

substitut ed or unsubstltut ed C1 - C8 alkyl, C - C8 alkenyl, C - C8

al kynyl . 13. e t.axane of i s phenyl,
Loyl 15 B e Raed o B B R RS BB, 2, P,
is hydrido and RO is keto. 09 JUL2004 51 15. The taxane of claim 14 wherein
X3 is 2-furyl, ?»-furé&a 2-thienyl, 3- thienyl, 2-p I@é %mérldyl or
4-pyridyl . 1675THehe taxane affciaimal 4whereinefads R- f)45vh Rrthiemt 3 o i s

substitute P 2-furyl, 3- furyI 2-thi enyl,
3-thi eny}th'gﬁﬁ)I grqli’(ﬁ@w%\’ibi{wﬁg?i]sﬂeﬁ%yn dyl , Ci - C8 aI kyl, C2 - Cs
al kenyl, or C2 - C8 al kynyl or X5 is -COOX1lo and Xlo is substituted or

unsubstituted CL - 08 al k ny. | kynyl .. 17. The
t axane of cl ai’® 131%38?@1:)@?'%74 !ﬂ)ﬁl@"é‘ﬁds)@gx@aﬂﬁggyl'gsﬁps"%tepsor

- COOX10 Ve . f r S

benzoyl owggﬁ%‘ﬂﬂt? h%ﬁl éflféﬁa'lfngﬂt %@%@ﬁ ?thﬁgﬁ 1@%@ ?Pﬂn% e

i fur ylj lp@rlggr ;cl_}_ : (?g-élhylﬁcyl-fcaaleéﬁylimwz Gapmgyd)r XSispO@Xhg am))(u:IL ())(10 is
pyri dy e taxane of claim i.S is

subst i t usebstiuted asunsybstitiited Cprre(ﬁg/ﬁﬁYb efﬂ ali‘(gml’lup?c@(?qlfmy nyl ,

3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyrldyl Cl - Ce alkyl, C - c8

al kenyl, or C2 - C8 al kynyl or X5 is -00OXlo and X,0is substituted or

unsubst i t ut ed 721 TheCtxaineydf cldith 74 Ghestikefyib -COX1o a0d Xab ks phenyl2or Xgise

taxane of claim 18 erein X5 is -COX1lo and Xio is phenyl, or X5 is
OB 4 Xhe ey pheny

78. The taxane of claim 58 wherein R4 is hydrido and Rz is benzoyloxy.

79. The taxane of claim 78 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.

80. The taxane of claim 78 wherein Xs is -COX10 and Xqo is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thieny!, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C1 - Cg alkyl, C> - Cg alkenyl, or C2 - Cg alkynyl or Xs is -COOX10 and Xo is
substituted or unsubstituted C1 - Cs alkyl, Cz - Cs alkenyl, C2 - Cs alkynyl.

81. The taxane of claim 78 wherein Xs is -COX10 and Xio is phenyl, or Xs is



-COOXio and Xlo is t-butyl. 22. The taxane of claim 2 wherein R14 i} juL 2004
hydri.do and R2 i s benzoyl oxy. 23. The taxane of claim22 wherein X3 is
2-furyl, 3-furyl, 2-thienyl, 3- thienyl, 2-pyridyl, 3-pyridyl, or
4-pyridyl. 24_ The taxane of claim 22 erein X5 is -COXlo and Xio is

substituted or wunsubstituted phenyl, Z=fury!, 3-furyl, 2-thienyl,
3-thienyl, 2- pyri dyl, 3-pyridyl, 4 0 9 JUL 2004 52 pyridyl, C, - C8 alkyl,
c2 - C83é rX%%stb |alkynyl or X5|s-COOXoandX0|s

substitutéd or' unsubstltut d Cl - Co alkyl, C - Ca alkenyl, C - C8
al kynyl . 25. The taxane of claim22 wherein X5 is -COX o and X,0 is phenyl,

or X5 is and Xi o 26. The, t aim erein Rl4
is hydri do C%% gfh@et% ﬁrﬂﬁ %"ﬁ%ﬁ X’B@Fﬁﬂﬁ%)‘@/hy%‘ﬂ% %?é {(gk&r?@d(z)?g\% aim 26
wher ei n é,q{)ur yl, 3-furyl, 2-thienyl, 3- thienyl, 2-pyridyl,

3-pyri dyI yri dyI. 28. The t axane of claim 26 V\,herei n X5 is -COX o0
and X, 0 is substltut ed or unsubstituted phenyl, 2-furyl, 3-furyl,

Go' al kemyl , oP3catte texBnBl ﬁﬁm&%%?éﬁ%ebi s e AT
unsubstlgmgﬁﬂ §pzygd§e3aﬂ,\md jal kenyl, C2 - Cs al kynyl. 29. The

t axane o alm wherel n X5 |s - COX, 0 and Xo is phenyl, or X5 is
-COOX,0 and X,0 is t-butyl. 30. The taxane of claiml wherein Rois

0L SONC oy i, Wb Yl G e £t o
het t
12 o Bt Sy, SXCE AR gt i paste. e

2- pyri dylpyridylpGn i- G alkyr Ca - Seralkgnyl, @Cz Tﬁeaikélﬁﬁ'r@f lScpé?%goa%&eﬁn X5

is -COX o S b he ur yI
sruryl . B! uﬁ%%ﬁﬁz Gy M Taghe ETCh i e

al kyl , 2 - C8 al kenyl, or - C8 al kynyl, or X5|s-COOXoandXo |s
substltut ed or unsubstltut ed C, - GCs alkyl, C8 al ken ga

al kynyl . 0 9 85U ThetaxanefHaImMP whekeineXsds 6%19@99 mg’ Bh%ksor 5 ISCOX10
and Xlo i r# 8 ngb' -COOX1o and Xlo is t-butyl. 34. The taxane of
claim30° orfng1 %4108 hy i do. 35. The taxane of claim 34 wherein X3 is
2-furyl, 3- furyl 2-thienyl, 3- thienyl 2-pyridyl, 3- pyridyl or

4-pyri dyI 36. The t axane of claim rein &)I S - nd X10 is
substituted o86. uhR&taxaneAfcipigh@aw ergnf is-COOXyand |bé‘M1
3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyridyl, Cl - Caalkyl 2 - Ca

al kenyl, or C - Ca al kynyl or X5 is -00OXlo and Xio is substituted or
unsubst it ut ed 871 ThéCmxaneydf.cldith 86 GhenbikeXyis 2-02yl; 3-08ryhi 2¢thignyl, 37. The

t axane ofthi(élnsll pyndWPe3 S'_:frrlldy>l< orfpyr%)Xlo and X10 is phenyl, or X5 is

88. The taxane of claim 86 wherein Xz is furyl or thienyl.
89. The taxane of claim 86 wherein Xz is 2-furyl.
90. The taxane of claim 86 wherein X3 is 2- thienyl.

91. A taxane having the formula:



-COOX1o and Xio is t-butyl. 38. The taxane of claim 30 wherein R2 psg JUL 2004
benzoyl oxy. 39. The taxane of claim38 wherein X3 is 2-furyl, 3-fu
2-thitenyl, 3- thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl. 40. The t axane
of claim38 wherein X5 is -COX10 and X10 is substituted or wunsubstituted
phenyl, 2-furyl, 3-furyl, 2-thienyl, $%hienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, ClL - C8 alkyl, C - Ca alkenyl, or C2 - C8 alkynyl or X5 is
-COOX1o and Xio is substituted or unsubstituted ClL - C8 alkyl, C - Ca

al kenyl, C2 - C8 alkynyl. 4kndhg ta an%b claim 38 wherein X5 is -COXlo
and Xio is phenyl, or X5 is /’—\@Q(lo aRd XI,0r}y s t-butyl. 42. The taxane of
cl aim 30 wherein R14 is hydsid an@l‘ 9 ket 0. 43. The taxane of claim42
wherein X3 is 2-furyl, 3-furyl, Ho. t hi,gfM: 0 9 JUL 2004 54 thienyl,
2-pyridyl, 3-pyridyl, or 4-pyridyl. 420 ‘ NPaxane of claim 42 wherel n X5
is -COX,0 and Xio is substituted or unsu%stltut ed phenyl, 2-furyl,

3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyridyl, Cl - C8

al kyl, C2 - C8 alkenyl, or C2 - C8 al kynyl or X5 is -COOX1lo and X10 is
substituted or unsubstituted C1 - C8 alkyl, C - C8 alkenyl, C2 - Co

al kynyl . 45. The taxane of claim42 wherein X5 is -COXlo and X1o i s phenyl,
or X5 is Ccﬁxl% hyd@X¥i10 is t-butyl. 46. The taxane of claim 30 wherein R2

i s benzoyl oxy _ t P& IS
2-furyl, 3-f uﬁj‘? % ggofﬁwg qc?o?:b;'eh(lwe]ﬁ?/]f ,gﬁgqﬁ‘?’ ri Jy&b@rg%r%@%tg?
4-pyri dyhydn%arﬂ'ﬂi%dtwtlaneddfydm-'mymm héteregycloc is - COXlo and Xio is

substituted or _unsubstituted phenyl, 2-furyl, 3-fury!, 2-thienyl,
3-thienyl, 2-ppn$beteroayaloy gyl 4- pyri dyl, C1 - C8 alkyl, ¢ - C8

al kenyl, or OR 55 ¢QM_PQQX10 and Xio is substituted or
unsubst i t ut ed éis (B@K E)q @2 keh C2 - Ca al kynyl. 49. The
t axane of cl admy %Wecmblyl )Sﬂbshtut&ttmldroaa[bykm heéel'pméd?l or X5 is

-COOX1lo and Xi.o .is t-but 50. The taxane of claim 30 vvherel n R14 is
hydri do and Rf“‘i@%’@ o?)¥ Xy. 51 The taxane of claim50 wherein X3 is

2-furyl, 3- furB,2|11 genyl - thienyl, 2-pyridyl, 3-pyridyl, or
4-pyridy|. ﬁe tax ne of claimb50 V\/nereln X5 is -COXlo and X10 is

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

3-thienyl, 2-pyri yr 4- q i _GCs

al kenyl , or C@é %E E %’”&%1 “@pdﬁﬁ&laquylbﬁuﬁLﬁybﬁ%@ﬁut ed or
unsubstl |al kenyl, C2 - Ca alkynyl. 0 9 JUL 7001
55 53. Ttktllg‘btﬁ aﬁpflgyp(ﬁ*rﬁ O%g)l’"g?yn X5 is -COXlo and Xio0 is phenyl, or X5

is -COOX,0 and Xiois t- butyI 54. The taxane of claim 30 wherein R a is
hydrido, R9 i %3‘.(9‘[1% ta%(ra%eR% daim 850 41%%8)%, is -COX10 and X0 is substituted or

unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridy!, 3-pyridyl, 4-
pyridyl, C1 - Cg alkyl, Cz - Cs alkenyl, or Cz - Cs alkynyl, or Xs is -COOX10 and X1o
is substituted or unsubstituted C1 - Cs alkyl, Cz - Cs alkenyl, or Cz - Cg alkynyl.

g94. The taxane of claim 92 wherein Xs is -COX10 and X1 is phenyl, or Xs is
-COOXi10 and X1o is t-butyl.

95. The taxane of claim 91 wherein X; is furyl or thienyl.

86. The taxane of claim 95 wherein Xs is -COX1o and X1o is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C1 - Ca alkyl, Cz2 - Cg alkenyl, or Ca - Cg alkynyl, or Xs is -COOXi0 and Xio
is substituted or unsubstituted C1 - Cs alkyl, Cz - Cs alkenyl, or Cz - Cs alkynyl.



55. The taxane of claim54 wherein X3 is 2-furyl, 3-furyl, 2-thienyd, Jgg‘w”"
thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl. 56. The taxane of clalm

wherein X5 is -COXio and X10 is substituted or unsubstituted phenyl,
2-furyl, 3-furyl, 2-thienyl, 3-thi enyl60 2-pyridyl, 3-pyridyl, 4- pyridyl,

C, - C8 alkyl, C - C8 alkenyl, or C2 =7C8 al kynyl or X5 is -COOX,0 and Xi o
is substituted or unsubstituted C1 - Ca alkyl, C - Ce alkenyl, C - Ca

al kynyl . 57. The taxane of claim54 wherein X5 is -COXio and Xio is phenyl,
or X6 is -COOX,0 and Xio is t-butyl. 58. The taxane of claim 1l wherein R o
i s RloaR, obNOQG@- Tmmmhelafctalmﬁﬁ wRendin DG it y0OXge and iXdo ishghenyheor Xsis
substituted or uns;?stltgpmd! - C8 alkyl, phenyl, furyl, thienyl or

pyri dyl . “690XmandAwe st 1aim58 wherein X3 is 2-fury| , 3-furyl,
2-thienyl, 3- thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl. 60. The taxane
of claim58 wherein X5 is -COXio and X,0 is substituted or wunsubstituted
phenyl , 2-fur @8, Théd taxahe of cdimedg wheteinMzas2Hurd-opefuagll , 3- pyri dyl, 4-
pyridyl, C - C8 alkyl, C - C8 alkenyl, or C2 - Ca alkynyl, or X5 is
-COOX10 and Xio is substituted or unsubstituted C, - Ca alkyl, C2 - C8

al kenyl, m@em?élﬁ fis CLOXT) 58 W08 b ibsiButed orCOXi 0
and Xio is phenylmé(wiéée cﬁjcial , 0 and )glg |sxt:ﬂlbut \306 09JUL7004 56 62.

The taxammsulbstdummpﬁrﬂ'lwvr@ﬂﬂ*yh 3Ff1.|4yh Z-tIm?clyll, adhieasl, 2myridyh Gnwridifl, 41 ai m 62

wh X3 hi t hi
- pyr 1 dy Py Ga pliealiyl, Caa ComlennBIres oFs Bl 85 Kol rePIXEEY Xteox o

d X t I k.
2t hi ey S S e O3 O IR, P2 P ket nCas SR 1 2 -
Ce al kenyl or C2 - Cs alkynyl or Xs is -COOX,0 and Xio is substltuted or
unsubsti t ut ed

t axane of cl aﬂﬁ%Zﬁ%@g‘l@f‘ﬁ Q@Fzg] 9%’3853'9% '§(| §6|x§° gﬁg%}lﬁsﬂ%ﬁe’}@S

- COOX, 0 andc ool %nH i¥i-buy The taxane of claim58 wherein R2 is
benzoyl oxy. 67 1 he t)glyane @Scl aim66 wherein X3 is 2-furyl, 3-furyl,

2-thienyl, 3- thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl. 68 The t axane

of claim 66 re| X nsubsti tuted
phenyl, 2- fur ﬂ%ﬁfﬁ"e?@%'%@lah?@ﬂ@dg%%%r| g'tﬁ{engppyri dyl, 4-
pyri dyI C - Cs al kyl, C - Ce alkenyl, or C2 - Cs al kynyl or X5 i's

- COOX, o and Xiois substltut ed or unsubstltut ed C g
al kenyl , - 1@ alhe/taxanegy. C|Elfh'e1Qh)&@ﬁéelﬁfod$aQ%6aﬂﬂé9éiﬁ1 U@tit'étedcox 0

and Xio | axane of
cl aim 58 B%t'tli&elt{ Pﬁgm'd%“fmmgﬂ%@ébg gsthfff? P‘?hé:ynﬁﬁ’anépﬁ?g’ claim70
\gher rG: 3 lﬁrnbl?l %‘1 f-lGBVéIkYI3szUFGQ alké?nw hdJletDyl Cs Alkyngl, @n¥s,is 2200X@ydnd Xio

Pyr ey is substitu ed or unsubstltuted C1 - Ca alkyl C:z - Cs alkenyl, or C; - Cg alkynyl.

103. The taxane of claim 101 wherein Xs is -COX10 and X1 is phenyl, or
Xs is -COOX10 and Xqo is t-butyl.

104. The taxane of claim 91 wherein R1g is R10aR106NCQO-, one of R1oa
and Rig is hydrogen and the other is C1 - Cs alkyl, phenyl or heterocyclo.

105. The taxane of claim 104 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl.

106. The taxane of claim 105 wherein Xs is -COX10 and X1 is substituted
or unsubstituted pheny!, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyt, 4-



57 72. The taxane of claim 70 wherein X5 is -COX,0 and Xl1o is sub8tJi $uit?éd
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4- pyridyl, C - Ca alkyl, C2 - Ca al kenyl, or C2 -
Cs al kynyl or X5 is -COOXlo and Xlo i substituted or unsubstituted CL -
C8 alkyl, C2 - Cs alkenyl, C2 - C8 a|3§h 73. The taxane of claim 70
wherein X5 is -COX1lo and Xio is phenyl, or X5 is -COOXlo and Xio is

t - butyl jrge S is

ket o. Sp;#% ?éxar?@w @% &%r\%{er el neggaﬁgngl Pﬁﬁgfé))@@?ﬂﬁaﬁd Iiql(?hl enyl ,
3- thieny sut&tWéd@'unsﬁbs&mteina @3 alkylyCh e O alketyl, TrdC 1 eRaakkyoyl. cl ai m 74
wherein X5 is -COX1lo and Xlo is substituted or unsubstituted phenyl,
2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyridyl,

Cl - C8 al kyl Y r{m}( and Xlo
IS substi tutg ?nght?%&ghg%?ﬁa' 0@15%&1"6%&@”&( @k 63%%3(% {’«%npl jd}

al kynyl . X£7s -GOOX g andeXqfis tbatyin 74 wherein X5 is -COXlo and Xi 0 |s phenyl
or X6is -COOX,0 and Xio is t-butyl. 78. The taxane of claim58 wherein
R14 is hydrido and R2 is benzoyl oxy. 79. The taxane of claim 78 wherein X3

is 2-furyl, | : ' h Xads I sbthienst. Pyridyl, or
4-pyridyl. 80 ﬂ)#hghl a%ghgéy)é!ﬁ"gﬁnqg%h%réan %‘gl s -COXlo and Xlo IS
substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl,

i kenyl or 105! e taphb f%w%%@% ﬁb%%aﬁé&yél?oﬁ#iﬁga or
unsubst ! v} Adubtsuncepry! 2 A6, 3-6GR1 4 B} 3GRienyC0-Bird oy, Zne

taxane o erei’n and Xlo i § hen or X is 09

JUL200& Wndﬁoox - CeaalkylXCo - G alkem,dytbr CBQCa’aH@ynyb)@a Is)f Q0¥ 1masd Xwer ei n
55" uher S s o ol 6 oh BRRG, O 1!

3-pyridyl, or 4-pyridyl. 84. The taxane of claim82 wherein X5 is -COX 0
and Xio is substituted or unsubstituted phenyl, 2-furyl, 3-furyl,
2-t hienyl, 3-tiMi0erfhe taatapprofab}dlm BHwhiersin Xsds @Qﬁmand)@plstﬂl Myl , C2 -
C8 al ken r X5 is -COOXlo and Xlo is substituted or
unsubst i th}t'%aé@,%(wﬁ'dx ¥t')6é§? C8 al kenyl, C2 - C8 alkynyl. 85. The
taxane of claim82 wherein X5 is -COXlo and Xl1o is phenyl, or X5 is
-COOX1o and Xio is t-butyl. 86. The taxane of claim82 wherein X5 is
-COOX, 0 and Xild 1i sThe taxape. ofEhaimThe4 wheseie Xofis 8Uril-m 86 wherein X3 is
2-furyl, 3-furyl, 2-thienyl, 3- thienyl, 2-pyridyl, 3-pyridyl, or
4-pyridyl. 88. The t axane of cl ai m 86 wherel n X3 is furyl or thienyl. 89.
The taxane of qolai ThSfaxaRersTidhirs1 1 whetain s is 900Xhhant X«aiesulistitlitedm 86
wherein X3 is 2- thienyl. . . )

or unsubstituted pﬁ/enyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-

pyridyl, Cy - Cg alkyl, C; - Ca alkenyl, or C2 - Cg alkynyl, or Xs is -COOX10 and X1g

is substituted or unsubstituted C+ - Cs alkyl, C2 - Cg alkenyl, or Cz - Cs alkynyl.

143. The taxane of claim 111 wherein Xs is -COX0 and X1 is phenyl, or
X5 is -COOXyp and Xqg is t-butyl.

114. The taxane of claim 104 wherein X3 is thienyl.

115. The taxane of claim 114 wherein Xs is -COX10 and Xio is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C1 - Cg alkyl, Cz - Cs alkenyl, or Cz - Cs alkynyl, or Xs is -COOXio and Xio
is substituted or unsubstituted C+ - Cs alkyl, Cz - Cg alkenyl, or Cz - Cs alkynyl.



S

91. A taxane having the formula: 0 9 JUL 20N 59 X5NH 0 X3 011. OH HIr9iJgL 200k
hydroxy; Rio is RLo3RLCbNOOO-, one of R oa and R10b is hydrogen, and the
other is hydrocarbyl, substituted hydrocarbyl or heterocyclo; X3 is
heterocyclo; X5 is -COXlo - COOX1o, CO\IHXlo X1o is hydrocarbyl,
substituted hydrocarbyl, or heterocyclqg Ac is acetyl, and Bz is benzoyl.
92. The taxane of cl ai m91 wherein X3 is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl. 93. The taxane of claim92
wherein X5 is -COX1lo and X10 is substituted or wunsubstituted phenyl,

2-furyl, 3- funye, T%ettbksnafbfc&ummmnchere&a Xy s aYOX13amy Xiglisl phebwl, myrr i dyl ,
Cl- Ca aI kyl al ken - C$ alkynyl, or Xs is -COOXlo and Xlo
is substP(sLﬁ&QQXwﬁ@dB'slvl'?t%P@U C, - Co. alkyl, C2 - C8 alkenyl, or C2 - C8
al kynyl . 94. The taxane of claim92 wherein X5 is -COXlo and Xi o is phenyl,
or X5 is -COOX1lo and Xio is t-butyl. 95. The taxane of claim 91 wherein X3
is furyl or thHEnyihe Bfandlof clamedewheraih Xaris ﬁB‘yMzbrdhia'nyl Wooiis - COXlo and

AR o Wi h e B s oo 45
al kenyl, eﬁélpl@@l&y@#mcgélox%&g%l )ﬁo%@réfh%&gsspﬁé%ﬂt ot xggd or

unsubsti t or C2 - 09JUL2004

60 97. Th@OU);{(@MerémXﬁnm-%tymerel n X5 |s -COX,0 and Xio is phenyl or Xs
Is -COOX10 and Xio is t-butyl. 98. The taxane of claim 92 wherein X3 S
2-furyl or 3-furyl. 99. The taxane of claim98 wherein X5 is -COXio and Xlo

gstﬁfgﬁ;:tuéeg%@[ qa‘égaﬁé'&fgkﬁﬂ ﬁrﬂlé}eua% |§'%Mbsﬂtﬁdﬂ"éﬂ’unsu%shfﬂté@ﬂ

Kyl
al kenyl , fuwyl, ¢ is R&)aﬂhdswmo con@@f R&aaﬁmwlsanra(gm the Qihﬁs@f Rw‘a ed or

axane. L%ﬁbfriﬂo%sg@e&r@i% o STyonEbrinaa b e Rop iy Yol oy e

- COOX1o0 P2 wherein X3 is
2-t hi enyl Q%W thHM é xg%&???ﬁn?“%ﬁ%%&?%%@mher ein X5 is -COXlo

and X, 0 is subst I tut ed or unsubstituted phenyl, 2-furyl, 3-furyl,
e e Ml A T e e B o ol
unsubst i tfb'&ﬁ%?ns R, SR1ANODO- Ghe of R ldRa o isthydrégen GBeddthe#nyf Rioa

and Riop is substituted or unsubstituted phenyl or heterocyclo, and Xs is -COX1o

wherein Xig is phenyl, or Xs is -COOX1o wherein X1o is t-butyl.

120. The taxane of claim 91 wherein X3 is substituted or unsubstituted
thienyl, one of R1ca and Rigp is hydrogen, the other of Rica and Rios is methyl,
ethyl, or straight, branched or cyclic propyl, and Xs is -COX1o wherein Xyo is
phenyl, or Xs is -COOX4o wherein Xyo is t-butyl.

121. The taxane of claim 91 wherein X3 is substituted or unsubstituted
thienyl, Rio is R10aR106NCQO-, one of R1ca and Ruge is hydrogen, the other of R1oa
and Riob is substituted or unsubstituted phenyl or heterocyclo, and Xs is -COX10
wherein Xqo is phenyl, or Xs is -COOXio wherein Xqo is t-butyl.

122. The taxane of claim 91 wherein X3 is substituted or unsubstituted
pyridyl, Ryg is R10aR10sNCOO-, one of R10a and Rias is hydrogen, the other of Ripa
and Riop is methyl, ethyl, or straight, branched or cyclic propyl, and Xs is -COXu1o



103. The taxane of claim 101 wherein X5 is -COXlo and Xlo is phenyl (j 9oy} 7@

is -COOX,0 and Xio is t-butyl. 104. The taxane of claim91 wherein Riois
R, oaR, ObNO0OO-, one of Rioa and R os is hydrogen and the other is C, - C8
al kyl, phenyl or heterocyclo. 105. Th éaxane of claim 104 wherein X3 is
2-furyl, 3-furyl, 2-thienyl, 3- thlen%, 2-pyridyl, 3-pyridyl, or
4-pyridyl. 106. The taxane of claim 105 wherein Xs is -COX o and X,0 1S

substitu I pw 2-t hi enyI

3-t hi enyf";ﬁ%ﬁeIR 4’??#93@&%%?%% g“b\'%g%ﬁ%g(éo éé tMtzlrl dyl, C - c8 al kyl
C2 - C8 al kenyl, orC2-C8aIkynyI or X5|s-COOXoandX|o IS
substituted or unsubstltut ed C

- | kenyl
alhkynlyl 107. 12Be F@(@Kéngpfélaémrﬁ"ﬂygem%?%l‘?\s%StctBte% v ”Qﬁﬁ{“gﬁ% is
, 5 Xi 104
\?mgp)éi n ﬁg"?é BLH'ISIF?‘(%%O i e% bﬁ}s(ﬁ éﬁﬂe%aabé%égg' %ﬁmﬂﬁgﬁ]ﬁggg ?\g )TS is

- COX, 0 apddRq@ IsSsuﬂdslﬁtiIteﬂ Iﬂreﬂsubstlturmmmnw ot bdtepbeycyd, ared Xsiisy{GOX+of ur yl |
2-thienyl, 3-thienyl

2-pyridyl, yridyl, 4- pyri , C, - C8 alkyl, 2 -
C8 al kenwhereip Xap IS pbanyd| Ry Xy IS QQO ngt%xogtat?@/& o is substituted or
unsubstituted C, - C8 alkyl, C2 -C8 al kenyl, or C2 - Ca al kynyl. 110. The
taxane of claim 108 wherein X5 is -COX,0 and X,0 is phenyl, or X5 is
- COOX, 0 and X1@4i sTHe taxane .of tidim ThwhereinXa |9f3-furyeliom3310knyhmnamﬂ¥&ai S
furyl. 112. The taxane of claim 111ﬂ@§re| n X5 X, 0 IS

subst | t uP8d Rio IS MBaen. Ries RyptigeNCOCH g other ?L&g%a s Ripp é‘h@ﬂethyl
3-thi enylg ﬁ C@'ygtf%ﬁ Pﬁar@f{e‘ddé(ﬂrcyﬁgc P?ﬁ"b%? xEis E@ma&ﬂfé/ﬂem %6 is

al kenyl , 0 an IS substltuted or

unsubst i ?:mbﬁyll,ﬁrxs |§EGU§§AbWI‘@23iﬂ)G8iat-batyj/l or C2 - C8 alkynyl. 113. The
taxane of claim 111 wherein X5 is -COX () and X, () is phenyl, or X5 is
-COOX, 0 and Xio is t-butyl. 114. The taxane of claim 104 wherein Xs is

thienyl. 115. e Kel ois
substituted ng_lé;u nﬂ?%ﬁ%*s{' utoef Meﬁ@ﬁ e I]Q 3@1' %rS%rﬂl ﬁ?@ngl

3I L hi elnyIRmaR@aNG:Oy’J- ofle mRmLyand R—mbpgrhydl;dgencthe otttlBr af Rycba argPRion &8

al kenyl, or

unsubst | SYP&tfuted or w@%@ted&eﬁ?@r I&?tﬁﬁ?ﬁyf’ g(g | l?&?y%h%‘gg UErZOO
% I1;6 cgﬁhéﬁﬂ o £ tmb&Mewﬁﬁl_’&tzﬁﬂyﬁ -COXlo and Xio is phenyl, or

The tTaxane of claim 91 wherein X3 IS
furyl or thienyl, Rois R oaR obNCOO-, one of Rioa and R on is hydrogen,

th th f Ri d R10b i h t | o, d
e, OO TR, T SRR i1 v R 2R e o
t-butyl. %%@@o@x 8fié o?fR18' Ad'R% .%Cgomgénxane étr@wamsatarﬁm% is

unsubsti tu 0Ois oaR ob one of Ri oa and is
hydr ogen,methgl, mrhyd,rorostrémhia branched or cyclic propyl Xs is -COOX10 and Xm is t-
butyl.

127. The taxane of claim 91 wherein Xa is 2-furyl or 2-thienyl, Rio is
R10aR10sNCOO-, one of Riga and Rigy is hydrogen, the other of Riea and R1os is
substituted or unsubstituted phenyl or heterocyclo, Xs is -COOX10 and X1o is 1-

butyl.

128. The taxane of claim 91 wherein X3 is pyridyl, R1o is R10aR106NCOO-,
one of R10a and Rig is hydrogen, the other of Rioa and Rios is substituted or
unsubstituted phenyl or heterocyclo, Xs is -COOX10 and Xy is t-butyl.

129. A pharmaceutical compasition comprising the taxane of ctaim 1 and



and R ob is nethyl, ethyl, or straight, branched or cyclic propyl, an%lg%‘\m 2004

is -COXio wherein Xio is phenyl, or X5 is -COOXio wherein Xio is t-butyl.
119. The taxane of claim91 wherein X3 is substituted or unsubstituted
furyl, Rois R oaR obNCOO, one of LH?‘@ and Riob is hydrogen, the other of
Rioa and Riot, is substltuted or uns tituted phenyl or heterocyclo, and
X5 is -COX,0 wherein Xio |s phenyl, or X5 is -COOXi o wherein Xio is

Loout ot SpR phARaEa Rl SeEbBeanep 3 | sustiued o

and Riob is nethyl, ethyl, or straight, branched or cyclic propyl, and X5
is -COX,0 wherein X|0|s phenyl or X§h Xi retn,Xio,Is but yl .
121. The taxaid0ofl '@WW&%@'&WM“'@ Qtjé %p%"%fp'%%lfb%'tﬂl"y Bad

t hi enyl I pb is hydrogen, the other
of Rioa f@ﬁng@'er& ?Q{sh?%rw??pyn ﬂ aﬂ |{1&e ‘phenyl or heterocycl o,
and X5 is -COXio wherein Xio is phenyl or X5 is -COOX,0 wherein Xio is
t-butyl. 122. The_taxane of claim91 V\lnerel i stityted

unsubsti t ut ed136yrm‘tﬁ/ﬂ’ armmt@cﬂlm%ﬁmepd é‘ggf‘bj'l‘-? g Tg)(éﬁ“i S

hydr ogen B 2-thiengt AR
branched%b%&g %Stﬁ%tga&%nsgB%@%p@ﬁﬁE%Qb %?E \/\/rr11 rein X| 0is
phenyl , Qrpyfalyl, 3-p @K 4-pyhdyleCn - Ksalky, €2 bcmdlkerwiaazr CeheC alkying, of Xel ai m
91 whereln X3 iIs substituted or unsubstjtuyted rlgx 0 S

R10aR10bh Mo Xom and X risosubititutrd g6 q@“ﬁ?@P?@e% T h&? Ge alfetyl. and

Riob is Qsé LK or unsubstituted phenyl or heterocyclo, and X5 is

- COX10 eretn Xio is phenyl, or X5 is -COOXio wherein Xio is t-butyl.
124. The taxane of claim91 wherein X3 is 3-furyl or 3-thienyl, one of Rios
and Riob is hydro ois Rlo qQt.her, of . R0 Riob is
methyl, et hyil 320gﬁ!§1 P'&?@Fﬁce“ﬁ'ﬁ:ﬁﬂmaoﬂg %%F\h E}@p\ghgregﬁgs ?&—BQISQXJ"COXN
wher ei n xﬁ}\gg e(qgj || Xio is t-butyl. 125. The
t axane o?ngl)gﬁﬁgﬁgb\/{\ﬂe?g?%?%(g?g ur 18\% 3- h| enyl, Riois

Ri oaRl obNCOO-, one of Rios and RQb is hydrogen the other of Ri os and R10b

er LS TSR AR SBSBS alBLF BT ' * 155700

t axane of ! Ridu4s hydRiged, iHE@ﬂhlél‘ole&arﬁiR is
RloaRi o 135(5:%" ocgéead\o?sgégg%%dérﬁﬁ? o1dcb rgogen t he ot hér of leob and R ob

i s net hsubstiutad or onsidstititgttC -tﬁBaalka@ §ﬂylcqfdlﬁt©fq9bl§|9yl X5 is -COOXio
and Xlo is t- butyl. 127. The taxane of claim 91 wherein X3 is 2-furyl or
2-thi enyl, Ri 0 is RloaR1IGbNOOO , one of Rio. and R Cb is hydrogen, the

ot her of Rio, d '%)bﬁnaééth&hl éé%pssmbnwn&mﬁt1maéremetayé 2duaryl, 3-

het er ocycl e, X1o and Xio is t- butyl. 128. The taxane of claim 91
wher ei n XGryIsZﬂyem;dy:B -thighyl, 2<pyridyb Rtpyridgbor, pYﬂﬂylof Rio. and Riob is
hydrogen, the other of Rios and Riob is substituted or wunsubstituted
phenyl or heterocyclo, X5 is -COOXio and X10 is t-butyl.

135. The pharmaceutical composition of claim 134 wherein Xs is -COXu1o
and X1o is substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyt, C1 - Cs alkyl, C2 - Cs alkenyl, or Cz2 - Cg alkynyl, or Xs
is <COOX10 and X1 is substituted or unsubstituted C1 - Cs alkyl, Cz - Cs alkenyl,
C2 - Cs alkynyl,

136. The pharmaceutical composition of ctaim 134 wherein Xs is -COX1o
and Xio is phenyl, or Xs is -COOXj0 and Xy is t-butyl.

137. The pharmaceutical composition of claim 130 wherein Xa is furyl or
thienyl, Rio is R10aR10sNCQOO-, one of Rica and Rios is hydrogen, the other of R1ps



129. A pharnmaceutical conposition conprising the taxane of claim 1 g8djud 7804
JUL 2004 64 at |east one pharmaceutically acceptable carrier. 130. The
pharmaceutical conposition of claim 129 wherein X3 is 2-furyl, 3- furyl,
2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, or 4-pyridyl. 131. The
pharmaceutical conposition of claim 130 wherein X5 is -COX1lo and Xio is
substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2- thienyl

3-th | Ca
al Le|me/|ny agd Fé@p%r‘t}ayépﬁﬁw &' S’(Sﬁetlggédy%&ffg Xeld CQC%GP)SA 988 tted or
unsubst i Héﬁ)ﬂ 61Xz isSE DX an@X1g isdebatykenyl,  C2 - Ce al kynyl. 132. The

phar rraceutl cal conposition of claim13 V\/nerei n X5 is -COXio and Xio is
phenyl, or X5 is -COOXio and Xio is t-butyl. 133. The pharnmaceuti cal

conposi tion of ¢l aim 129 [ e | Q1 Sy ol nd
R Gh s hydr oddft, I RSRTALEFLR Srigdtiol Sf AR 18 herchl Ry & 2 RuPor
unsubst i Bl—mﬂﬂ' R0 is FBaRbiNCORheny lof RrwalmtcBRmys hydrolﬁﬁ thEnethehaf Rageut i cal
conposition of claim133 wherein X3 is 2-furyl, 2-t hi nyI

3-t hi en%/landzR?g/tSl@Iw Cs alkylrpheyy! obhetgrogyciayand )153'3 ~X WM‘Wb t 1t9ttcgl

conposi ti aim an io is substituted or
unsubst i Pﬁ?@@' g é‘jéf‘ﬁh%%"@"ﬁw"ﬁst BWm eny 3-thienyl, 2-pyridyl,
3-pyridyl, 4- pyrl dyI C, - Ce alkyl, € - Ca al kenyl or C - Ca al kynyl

or X5 is -COOXio and X,0 is substltuted or unsub |tuted _Eﬁt | kyl,
- Ca al kenyl , 1382 Thecehamagepticalicrmpasition rEFiRiRd ‘E‘&?’et‘bgi;b%? I§AYlof

oL Ly T R 4 A 00 B K5 ATy oot MR .X's°

furyl or R1BJ‘é\rﬂ1‘R|1ob IR0 - Gs &k IthafiWEa(hetemgfclof aﬁd(X% ISiFGON@WheselhyGo ogen,
t he other of Rios 9 Jul 2004 65 and Rlob is Cl - Cs alkyl, phenyl or
heterocydf-’r Bhe%)ﬂdobés issCQ¥ owhareiK Koo fsd- l-Hl?'llenyl or X5 is -CO0X1o and Xio

is t-butyl. 138. The pharnmaceutical conposition of claim130 wherein X3 is
2-furyl or 3-furyl, Rois Rl oaR obNCOO, one of Rios and R ob is

hydrogen, the 1qpher hé’bhﬂn@@cetﬁl&dl d:'bmbosmo@bf claita wacyherqumxnys 2duryl,

heterocyclo, and X5 is -COXlo wherein Xlo.is eny ? % CéDX

wher ei n Riolg BmaRm»N,QOOﬁme 911@1%%@%@@!&"'%89%%6%89 lt"?ro‘?f 102 @MY m 130

wherein 1 NE? of R 0s
R g i%y ) Og&g\.w e nlyﬁort I}?ét‘?FB@%cldq'aﬂd igleaig Ein X QNe

and R ob i er o 0S an ,ob is C - C8 alkyl, phenyl

or het er ghiealh or Xads XS00K 10,GERt X1onisdrmityl. Xi o is phenyl, or X5 is . 00OX10
wherein Xio Is t-butyl. 140. The pharnaceuti cal conposi tion of claim 130
wherein X3 is 2-furyl, R o is RlLoaRILGWNCO, one of Rios and R ob is

hydr ogen, the 9; hi@‘%“%@féﬂ fal %@Eoiﬁo%fuaﬁﬁ ﬁid%heré?ﬂi‘ﬁ(@)fé 2Qhienyl,

het er ocycl o, ois phenyl, or X5 is -COOX o, and
Xlo is t FblldﬁisqoawaNCOO- one of Ria and Rios is hydrogen, the other of Rioa and

Rigo is C1 - Cs alkyl, phenyl or heterocyclo, and Xs is -COX4o wherein Xy is
phenyl, or Xs is -COOX1o wherein Xqo is t-butyl.

142, A pharmaceutical composition comprising the taxane of claim 91 and

at least one pharmaceutically acceptable carrier.

143. A pharmaceutical composition comprising the taxane of claim 95 and

at least one pharmaceutically acceptabie carrier.

144. A composition for oral administration comprising the taxane of claim

1 and at least one pharmaceutically acceptable carrier.



141. The pharnmaceutical conposition of claim 130 wherein X3 is 2-tnigean_lmm
Ri o i,s RloaR, obNOOO-, one of R oa and R ob is hydrogen, the other of R oa

and R obis ClL - Ca alkyl, phenyl or heterocycle, and X5 is -C0OXlo wherein
Xio is phenyl, or X5 is -C0OXlo WhereE%ﬁﬂ Xiois t-butyl. 142. A

phar maceuti cal conposition conprising e taxane of claim91 and at |east

one pharnmaceutically acceptable carrier. 143. A pharnmaceutical conposition

B o

acceptabl e ca I'on for ora ni'stratlon conprising

t he t axapghin glzaw’ﬁdgl' @.ggri@}l, bedplyridyle pharmaceutically acceptable
carrier. 0 9 X UL 2004 145, The conposition of claim 144 wherein X3 is

2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, or

P 145 R ) OGRS 0  ana 1o

IS substitut at ed , 3-turyl, 2-thienyl,
3- t hi enykubgitaed silinsubtifuted gnenyid 2uryl d3-furylC2-thiedyl, 8-thjenyl C2-pyridg,

al kenyl, or C2 - Ca_al kynyl, or X5 i -COOX1lo, and Xip i§ substituted or
unsubst i Btm&tﬂth:ﬁ-PVTdyLaékypp a&iql,-Cméaﬁlk@Hyf-(Pf& -fjcﬂcﬁ‘gmﬁyﬂ‘%ﬁ. 15147. The
conposi ti | ai 4 | I bstifdd e, 2 k@1, 9 -RfeIMenyl, @5 -X5 is
- COOXi 0 éﬁ@c%@%ng ﬂ"éﬁgvp&%%@é@gﬁpoa teﬂonmo%ik@l g? m@%44 WheT e? n Ro
i's R oaRy , one of Rloa and Rlob is hydrogen, the other of R oa and

R ob is substituted or wunsubstituted C1 - Cs al kyl, phenyl or heterocyclo.
149. The conposition of claim 148 wherein X3 is 2-furyl, 3-furyl,

2-t hi enyl , 3-15‘2} m g%rép\fﬁ%l@?ﬂ?@rf] c@h!%d eil? Xs 4 RYOXGYhnd ¥GQis gheshyl

conposition of is - o and Xio is substituted or

unsubst i iop@ds FDODNX 1o andf XnoYis t-bakd.uryl , 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, C1L - C8 alkyl, C2 - C8 alkenyl, or C - C8 al kynyl,
or X5 is -COOXlo and X10 is substituted or unsubstituted C, - C8 alkyl, C2

- C8 al kenyl , - . . (=9 R$L,RO0G4 Drghel ei n X5
s axto ana 1B, T epufiton of im0 GRERARIR L AR R R O e e . A
conposi t iRg, amd RakAL hydnogers theothmer of Ghps ansd Rgortissubstitates of claim 91 and

at | east one pharnmaceutjcally acceptable carrier. 153. A conposition for

or al admuﬂsybwut%%oﬁ;@ﬁ?'@('n@“ﬁﬂi’iq g?ﬁﬁﬁ%ﬁﬁ’"-cl ai m 09JUL2001 67 95 and at

| east one pharmaceutically acceptable carrier. 154. The use of a

therapeutically effective amount of a pharnmaceutical conposition

conpri si ng t hef4GaxFine cofpokiiomdf claioh 48 Wherrin dhads BHurvkad-duryl, Zathignyl,
reparati on of a nmedicament for inhibiting tunor

Sfﬁﬁf L?blﬂgmcig';ﬂlﬁ-byégﬁf SQRGVQEV& PEARWEVE 1 X3 15 2 fur yl, 3-furyl,
2-thienyl, 3-thienyl,

150. The composition of claim 149 wherein Xs is -COX1o and Xio 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 C2 - Cs alkynyl, or Xs is
-COOX10 and Xig is substituted or unsubstituted C1 - Cs alkyl, C2 - Cs alkenyl, Cz -

Cs alkynyl.

151. The composition of claim 149 wherein Xs is -COX10 and X1o is phenyl,
or X5 is -COOX19 and Xo is t-butyl.

152. A composition for oral administration comprising the taxane of claim

91 and at least one pharmaceutically acceptable carrier.

153. A composition for oral administration comprising the taxane of claim



2-pyridyl, 3-pyridyl, or 4-pyridyl. 156. The use of claim 155 V\:hEI’Q]glJ[fFZUU§
-COXlo and Xlo is substituted or unsubstituted phenyl, 2-furyl

2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4- pyridyl, C1 - C8 alkyl, C2 -
Ca al kenyl, or C2 - Ca al kynyl, or X5 S - ~COOX10 and Xio is substituted or
unsubstituted C1 - C8 al kyl, C2 - @8 al'kenyl, C2 - @B alkynyl. 157. The use
of claim 155 wherein X5 is -COXlo and Xlo is phenyl, or Xs is -COOXlo and

of R ca BN IER °f}?§@?%é€aéguﬂﬁ HfafTafhar 7 o o FoaR cbib0 one

or unsubstituted Cl - al kyI phenyl or heterocyclo. 159. The use of
claim 158 wherein_X3 is 2fur , ryI thienyl, ~3-thien pyridyl,
3-pyridyl, orl124pJhedse 01%513“1“46“ eg% twﬁérpé’\aﬁm?ée%"a%cox1o and
X| 0is s b d,lﬁ-l\ébeugcg i enyl,

3 Lhi enyg&%@ %Mbﬁ%q?ﬁpr% xtaHﬁecﬁl ciH?r‘?l”Vand%’(iéHs‘f ne%ﬁ CQ
al kenyl , aéteptdble dfirief for iy pre:pardﬁom sf a@iﬁd(d:am&ntlf@( mhlbltmgstumlgrwtm or
unsubstituted Cl - Ca al kyl, C2 - C8 alkenyl, C2 - C8 alkynyl. 161. The use
of claim 159 wherein X5 is -COXlo and Xio is phenyl, or X5 is -COOX10 and
X0 18 L butyhasO 'I?we]uéénﬁf 494 168 \r}@reun%lst@-ﬁugf N2 MREHY 8ahlenyl,
effective anoun armaceuti cal osition conprising f he taxane of
cl ai m 91 2apyaticat, S-Waiyltmetl -phddytaceut i cal I y acceptable carrier for the
preparation of a nmedicanment for inhibiting tumor growmh. 163. The use of a
t her apeuti cal | y effect i ve ampunt of a pharnaceutical conposition
conprising thq Q%t FERIM113S Whereth )dsqélSGO?(Q@aﬁB%?%Cﬁ!ﬁStmﬂbU&Of
accept abl e carrle R preparation of a medi canent for inhibiting tunor
growt h. unsubstituted phenyl 2-fury| 3fury| 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-

pyridyl, C1 - Cg alkyl, C2 - Cg alkenyl, or C2 - Cg alkynyl, or Xs is -GOOXio and X1o
is substituted or unsubstituted C, - Cs alkyl, Cz - Cs alkenyl, Cz - Cg alkynyl.

157. The use of claim 155 wherein Xs is -COX1o and X0 is phenyl, or Xs is
-COOX10 and Xyg is t-butyl.

158. The use of claim 154 wherein Ryo is R10aR106NCOO-, one of R1gs and
Rios is hydrogen, the other of Riga and Rios is substituted or unsubstituted Cq - Cs

alkyl, phenyi or heterocyclo.

159. The use of claim 158 wherein Xs is 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, or 4-pyridyi.

160. The use of claim 159 wherein Xs is -COX10 and X0 is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C1 - Cs alkyl, Cz - Cs alkenyl, or Cz - Ce alkynyl, or X5 is -COOX19 and X1g
is substituted or unsubstituted C1 - Cs alkyl, Cz - Cs alkenyl, C2 - Cg alkynyl.

161. The use of claim 159 wherein Xs is -COX10 and Xio is phenyl, or Xs is
-COOXj1g and Xy is t-butyl.
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162. The use of a therapeutically effective amount of a pharmaceutical
composition comprising the taxane of claim 91 and at least one pharmaceutically
acceptable carrier for the preparation of a medicament for inhibiting tumor growth.

163. The use of a therapeutically effective amount of a pharmaceutical
composition comprising the taxane of claim 95 and at least one pharmaceutically

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



