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A wide array of linker technologies has been employed for the preparation of
such immunoconjugates and both cleavable and non-cleavable linkers have been
30 investigated. In most cases, the full cytotoxic potential of the drugs could only be
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30 macromolecules. Shen et al (260 J. Biol. Chem. 10905-10808 (1985)) described the
conversion of methotrexate into a mercaptoethylamide derivative followed by
conjugation with poly-D-lysine via a disulfide bond. Another report described the
preparation of a conjugate of the trisulfide containing toxic drug calicheamycin with
an antibody (Hinman et al., 53 Cancer Res. 3336-3342 (1993)).
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WO 2006/ 06urdes, eagnp@r@eOllke0 pdditakel and docetaxel themselves are not
sufficiently potent to be used in conjugates of cell binding agents. Recently, a few
new docetaxel analogs with greater potency than either docetaxel or paciitaxel have

30  been described (QOjima et al., 39, J. Med. Chem. 3889-3896 (1996)). However, these
compotunds lack a suitable functionality that allows linkage via a cleavable bond to
cell binding agents.
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DETAILED DESCRIPTION OF THE INVENTION

This invention is based on the synthesis of novel taxanes that retain high

cytotoxicity and that can be effectively linked to csll binding agents. it has previously

25  been shown that the linkage of highly cytotoxic drugs to antibodies using a cleavable
link, such as a disulfide bond, ensures the release of fully active drugs inside the cell,

and such conjugates are cytotoxic in an antigen specific manner (US 6,340,701 ;

US 6,372,738 ; US 6,436,931). However, the art reveals that it is extremely difficult

to modify existing drugs without diminishing their cytotoxic potential. The disclosed

30  invention overcomes this problem by modifying the disclosed taxanes with chemical
moieties. As a result, the disclosed novel taxanes preserve, and in some cases could



even enhance, the cytotoxic potency of known taxanes.
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15 Z = H or a radicai of formula i

R, is a linker or an optionally substituted aryl or heterocyclic radical, alkyl
having from 1 to 10 carbon atoms, alkenyl or alkynyl having from 2 to 10 carbon
atoms, cycloalkyl or cycloalkenyl having from 3 fo 10 carbon atoms, —OR; or a
carbamate formed from any of said alkyl having from 1 to 10 carbon atoms, alkenyl

20  or alkynyi having from 2 to 10 carbon atoms, cycloalkyl or cycloalkenyl having from 3
to 10 carbon atoms, or optionally substituted aryl or heterocyclyl radical. Preferably
Ry is -OR; or an optionally substituted aryl or heterocyclic radical

R, is an alkyl radical having from 1 o 10 carbon atoms, alkenyl or alkynyl

having from 2 to 10 carbon atoms, cycloalkyl or cycioalkenyl having from 3 to 10

25  carbon atoms, optionally substituted aryl or heterocyclic radical. Preferably R is an
alkyl group and more preferably a substituted alkyl group such as a terbutyl group.
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R, is an optionally substituted aryl or heterocyclic radical, alkyl having from 1

25  to 10 carbon atoms, alkenyl or alkynyl having from 2 to 10 carbon atoms, cycloalkyl

or cycloalkenyl having from 3 to 10 carbon atoms, —~OR; or a carbamate formed from

any of said alkyl having from 1 to 10 carbon atoms, alkenyl or alkynyl having from 2

to 10 carbon atoms, cycloalkyl or cycloalkenyt having from 3 to 10 carbon atoms, or
optionally substituted aryt or heterocyclyt radical

30 R: is alkyl having from 1 to 10 carbon atoms, alkenyl or alkyny} having from 2
to 10 carbon atoms, cycloalkyl or cycloalkenyl having from 3 to 10 carbon atoms,
optionally substituted aryl or heterocyclic radical



Preferably, R is t-butoxy, crotyl, dinethylacrylyl,
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preferably, R is t-butoxy, isobutenyl, crotyl,

di met hyacrylyl, thienyl, 5 thiﬁzolyl or furyl R3is
optionally substituted aryl or heterocyclic radical,

al kyl having from1l to 10 carbon atons, al kenyl or

al kynyl haV|n from2 to 10 carbon at cl oal k X

or cycl & . Ravis nhbyiogm dobh, dige gg{ﬁ’ﬁ afsgRenyl, hexenyl,

Pr eL eyowprenﬁS cycsommtyyl furgli pyrokyy,| ﬂnm'rlyi , thiazgiylp reidyzalyl, pyridyl,
1 SO
furyl, ﬁ%é#n& Pé?ﬁd\ﬁﬁpge '%? Eiycﬁgaazo'lb ptilernﬁécffﬁllaﬂpl%’fﬁgr)/ﬂoth|enyl

0X az ol yI , Mbradgrbtétably, TRENEOEbULRRY lisoaﬁtebﬁ ngraty)i dmiihyaddayie thienyt,

% W f is iso-butenyl, crotyl, dinethyacrylyl,
ﬁm YEHiTYo yl, pyridyl, tert- butyl or furyl. 15

R4|stheI|nk|n roug Swtablellnklng groups are
wel | knowRe i ﬁptlcrr@":awbs ted; any jof heteppcyelic radieal, glipd, paving from 1 to

t hi oet BabowaRHRSalkéri oF dlkyavl iaving dropt2 to Tl tabarbatoms, cycloalkyl or
9" OUBGoaiERl AR b o BhpupgoRRd  esterase Tabile
gr oups. su

de "groups and thi oet her

(groups. ety Rl ! dety0 aHirRodi hgfbben)@r jsobutenyl, hexenyl,
0 Vel B il B, RAgDl e ageol indol,

branbérmdtumyMnmtmenylheterocycl ic. One of ordinary

skill in the art can readily identi sui t abl e si de
chai ns. &€ preferablya Bl i dscoputenvh ftrﬂwéldlmeshyacwlvl thienyl, thiazolyl,

di supyridgictertcbiiygionfurg. substituents incl ude
- O( CRL3R14) n( CRI5R, 8) " (OCH2CH2) ySZ'
- OCO( CR13R14) n{ CR15R16)" (OCH2CH2)1 SZ', -O(CRL3R14)m

{SRL7=CR1g) ,gg@mﬂ,@% g,OCHzcrlz)ysz, - OCO- (CR13R14) m
25 ( CR17=CR18) ( CRL m ( OCH2CHR) 1SZ' ,

gﬁé(éﬁﬁ%%@"ﬁg 9;0&1%%%%’! k&%{%ng 340 include disulfide groups,

ocdh@,egigb PRPMPS(' agg labile gomps  pictplaiilg igroups peptidase labile groups and
m&&b@@mbﬂe’&r&%s‘ Pré?ﬁ%d &b Asmbiy | %n? §an thiosihet groups.
ulfide

nor phol I N -containing group, the side chain

- OCO- pi peri ?ﬂ tﬁs "%‘lgzgrouéjﬁ(f thidf-'of dis
20CCrawinet gl Bligeoradiswidec geiup, can be linear or branched, aromatic or

- OCOhdreraByciivy, | OMel? bRTHaR sk iPthe éﬂ&h%&ﬂ %@nﬁ stifabfd sidd chains.

I 'Epzo%waiéwr' S e, B o Gisifice> F%rﬁem'rw skbguegts include

| i nedNCRIRy~{OR1sBreh(ROHLH) 8| -OCOIORER:)RIORIsRIDH: (OCH.CH;), SZ,

car baCRLRIE, OF ACHRIH IR ¥ COl0BRAEAS), 3%, LBCB-(ERwRuuln

2 TR H RO OS2, -OCONRMCRRn(CRiRse),
(OCHzCHZ)ySZ, -0OCO-phenyl-X'SZ’, -OCO-furyl-X'SZ’, -OCQ-oxazolyl-X'SZ’, -
OCO-thiazolyl-X'SZ’, -OCO-thienyl-X'SZ', . -OCO-imidazolyl-X'SZ’, -0CO-
morpholino-X'SZ',  -OCO-piperazino-X'SZ’, -OCO-piperidino-X'SZ’, ' and
-OCO-N-methylpiperazino-X'SZ, or -OCO-N-methyipiperazino-X'SZ’, wherein:

30 Z' is H, a thiol protective group or SR',



R and R12 are the sanme or different and are |inear

al kyl, branched alkyl or 5 cyclic alkyl having from1l

to 10 carbon atoms, or sinple or substituted aryl or

het erocyclic, and R12 can in addition be H Rl
Qfgzgﬁﬁyﬁﬁ% are the sane or different and are %th%@gomrn
linear or branched al kyl having from1 to 4 carbon
atons, R17 and R13 are Hor alkyl, 10 n is an integer

of | to 10, mis an integer from1 to 10 and can al so

be O, y is an integer from1l to 20 and can al so be O.

R5 or R7T is HReis HR7 or R5 and R forma.b (cycli.c
et her) 15wRsein X isr difect inkar gyinesyaliy ?mhre'aﬁha? ﬁwu}a\/nng from 1-10

het eggde hioms/ & gatyetiniistecylyiol ypackewitls 2 to 20 repeating ethylene oxy
3- nethpxyphenyl 3- chi orophenyl , 2, 5-di net hoxyphenyl ,
fury pyrollyl, thienyl, thiazolyl, imdazolyl,

gyr ' dylh Rneq'@' 'aréjﬁﬁzéé'ni@ or & &ﬁé?éﬁtfahﬁfﬁﬂd linir alkyl, branched alkyt or
enzot he

n
3 GUe Yot BV Ko, 1 T0serme el o i oF substided aryt or
Sui t httemcidliokandR,geamlip additian begtll known i n the art and
i nclude disul fide groups, thioether rou aci

| abi I'e. grBapBie Fosel B pie BPCHEY, SpglvPALEH PieoHig @ tnear or

gr OUBfandkEd aligShairgSom & 4 carsroatpms, Preferred are
di sul fi de groups and thi oether groups. 25 Wen the

| i nki ng gRe@pd Rs age Hraralkyl. or di suf fi de- cont ai ni ng
roup, the side chain fl‘l‘yl ng the thiol or disulfide
gpoup can be INigaamteger gtbivcQed, aromatic or

het erocyclic. art can
readily ident ﬂ?x} agﬁ{'n&eg%ﬁilgﬂﬁ ﬁ’eﬁ%”lé’u"ﬁég’ségggrf ic
exanpl es of tf]ﬁshmr&&garﬁémdlt&!bshaisarpagaﬁmn ng
substituents i'nclude

- ( CRL3RLARgOERL ERMR) is HOCH2CH2) ySZ'
- Q(CR13R14) m(CR15Ri e) n (OCH2CH2)y SZ', 30 -(CR13R14)m
( CR17=CR1B)gr@eprRefprm g bor Cpplic\eier) - 0- (CR13R14) m WO

4806/ 06120 s RivbpRaRANDE QA Ert & KoRRE@TAGACRISR1E) m
(OCH2CHR) , SZ', -NR12(CR13R14)IT(CR15R15)n
(OCH2CH2) ﬂﬁﬁrablphany:t :Mnbxyphenﬂl 3XBBrophenyl, 2,5-dimethoxyphenyl,

oxaz | EF é’}ém Qﬁ,gL y| %wS%W@PYAdolg?( oxézolyl, benzofuranyl or

i mdaz razi no- X
pi pele%ﬁ 0 SYA -furyl X SZ -t hi enyl X SZ',
-thiazolyl -X SZ' and - N net hyl pi perazino-X SZ', 5
- nor phol | EmbxdiBiEnt 2: R ip #hedinkero- X' SZ'

- pi peridi no-X SZ, or

20 Z is a radical of formula Ii

R, is the linking group.

Suitable linking groups are well known in the art and include disulfide groups,
thioether groups, acid labile groups, photolabile groups, peptidase labile groups and
esterase labile groups. Preferred are disulfide groups and thioether groups.

25 When the linking group is a thiol- or disulfide-containing group, the side chain
carrying the thiol or disulfide group can be linear or branched, aromatic or
heterocyclic. One of ordinary skill in the art can readily identify suitable side chains.

Specific examples of the thiol- or disulfide-containing substituents include
-(CR13R14)m{CR1sR1e)(OCHzCH2),5Z", -O(CR13R14)m{CR1sR1e)a  (OCH,CHz), SZ,
30 -(CRi3Ru)m {CR17=CR15)(CR1sR18)m (CCHCH2),SZ', -O-(CRy3R14)m



- N- et hyl pi perazino- X SZ', wherein: Z' is H a thiol
protective group or SR, wherein X is a direct link or
a linear alkyl or branched al kyl having from 1-10

carbon atoms or a polyethylene glycol spacer
2WORUL41Phg et hyl ene’ oxy 10 units; R and R\‘;II *@Fé"’g’&"‘”

the sane or different and are Iinear al kyl, branched
al kyl or cyclic alkyl having fpom1l to 10 carbon
atons, or sinple or substituted aryl or heterocyclic,
and R12 can in addition be H R13, R14 R15 and R16

th di ff t
g: Zn &‘F@as‘g?nlsﬁéﬂ:ﬂmn S r ? P o“? 2{2)432 ar bon ahMeR'FﬁV)m%éR"‘RW)"
and ROOHAHR),S2'0r phehyHX SZ fusi-ABZi mixazpiyl-XEZ', ]lhhzolw_s)('SZh thienyl-
Is ag. Sftll%ﬂﬁﬁcilsfrl Dmbﬁg&%o%é Cgﬁbe"i’ézgﬁ-)ggz 1peHdiﬁ<§-X§2’ furyl-

i nteger 'fro

opti &l y Shigt ?‘ts@tved a0 §et erdflycl 1 @-m%l;g%ﬁrazino-X'SZ'
ak ky lmérphaling-XfS2m 1 t o -pijdrazias-H8T’, at ons, -piperidingiX'SL, or
al kyny #!:EQEZF QAL carbon atons, cycl oal kyl

or cy(L:r' t@ en r{c'haw h%‘ %‘om 3 to 10 car bon at ons

Pr eferablyi/‘ ' crotcf\g di net hyl acryl yl, propenyl,

i sobut en He"k@ﬁ’yP"’te et cycl ohexenyl
fury[, pyrollyl, thienyl, thiazol yI , 1 mdazolyl,

pyri dyl, wixgein X s girect Iinkd:nlaylneartajm of breagheti agiyl having from 1-10

benz garBbie B, dod BolpdtidHedyotl spatet With 200 (26t RP¥dting sthylene oxy
otyl, dinmethyacrylyl, thienyl, thiazolyl, pyriadyl,
10, U )

rt ™y or furyl. R4 is H, a hydroxy r adi cal, an

S OKY | 3R AEIUL I cfh, BB BR d 5y  l rannc ay o
cycl S%H'RMPBW ffﬂ!ﬂki»@a‘&e gon a sa|ok>spr@mv (pgcsgp%tuted aryl or

al ky hetesoepdlib,camdRyxsan ie wéditiom bey,oxy, cycl oal kenyl oxy,
car banoyl oxy, al kyl car banoyl oxy, or

di al kyl carbaRuy Raxgnd Rieharecthe saniei or differantyandeadedi or a linear or

¢5t ebrafEhed EMyPREHgSronPl to Scdrbdifftbms,br anched, or cyclic
al kyl or al kenyl ester or ether havi ng fromV\D

2006/ 061 2R3 aR(R/;ER?B@baRWA177 10 1 to 10 carbon atons

or a car bamat(ﬁlg)gn[nt%ejgrﬂul 19 - -000X, wherein Xis a
ni t rogen-cont ai ni ng neterocycl e such as unsubstituted

or substitut ed i§iapdieanTfiem TeJ0AE cemalso Be Ber azi no.

N- et hyl pi per 43 ainteger feors A td20maidcanfalsoe 0. or nul a -
OOONReR18, wherein R9 and Rio are the sane or

& 1 f er entRadn@ptipnaliy-subsiituled aryl 5r hetarecyrlic radigal, @jkyl haying from 1 to
al kylo bﬁ'&érﬂﬂtoﬁﬁoﬂkéyﬁ& ahn@tHalRg fomS2 82 Fedfbon atoms, cycloalkyl or

su bSE}I'C}t)aIk enyl %a\.yng from 3 to 10 carbon atoms

Preferably, R, is crotyl, dimethylacrylyl, propenyl, Iisobutenyl, hexenyl,
cyciopentenyl, cyclohexenyl, furyl, pyrollyl, thienyl, thiazolyl, imidazolyl, pyridyl,
25  oxazolyl, indolyl, benzofurany! or benzothienyl.

More preferably, R; is iso-butenyl, crotyl, dimethyacrylyl, thienyl, thiazolyl,
pyridyl, tert-butyl, or furyl,

R4 is H, a hydroxy radical, an alkoxy, an alkenyloxy, an optionally substituted

alkanoyloxy, aroyloxy, alkenoyloxy, alkynoyloxy, cycloalkanoyloxy, alkoxyacetyl,

30 alkylthioacetyl, alkyloxycarbonyloxy, cycloalkyloxy, cycloalkenyloxy, carbamoyloxy,
alkyicarbamoyloxy, or dialkylcarbamoyloxy, a heterocyciic or aryl ether, ester or
carbamate, or, a linear, branched, or cyclic alkyl or atkenyl ester or ether having from



having from5 to 10 carbon atons; Rs or R7 is H R6 is
HR7 or R and R forma bond (cyclic ether) 10 R8 is

an optionally substituted aryl or heterocyclic radica

Pr ef er abl R8 is 3-met hoxyphenyl, 3-chl oroph

WM 2Poxyphenyl , furyl, pyrollyl, thieny?&ﬁkpﬂmﬂnmrﬁ
t hi azol yl, oxazolyl, imdazolyl, pyridyl, indolyl,

benzof uranyl or benzothienyl. #rbodinent 3: R3 is the
linker 15 Z is a radical of formula Il R is an
optionally substituted aryl or heterocyclic radical,

al kyl tPaT?aw B&robh Hdnds SF G &é?bé?ﬁét@od? tﬁéQ&?nulaaLb@Wd vﬁ'ferem Xis a

| k f o0 10
o1 & ORI RSN, DPIoREYHP OB 3% LTSNS o0, PRI pperiin.
or anmrbmtmpérafmdNimenmplmgmﬁ sraadcarbaméte hafv theg formula -

fro A :
fro;bg:djﬁ"f{ o %@{ecar 3n at B oFarb m% sa?:f t‘&)ﬂ%ﬂm WM H, linear,
5 1 bk or KU At PeRGED 1 e fple gy substituted aryl

opt i asvahd frarf BIG 10 Earberdateiny] or heterocyclyl radical R2
is alkyl radical having from1 to 10 carbon at ons,

al kenyl oRs®@rReigH having from2 to 10 carbon atons,
cycl oal kyl or cycl oal kenyl having from3 to 10 carbon
atons, op ¢ighh | y substituted aryl or heterocyclic

adical 28 Sl kot o Biod b ey OOty

di met hyl actylI'yI% 150 exen cycl opent enyl ,

Gy Cl ohexeryik anlopfioHally am&ﬁthﬂeu laryl Blhﬁe%ﬁiéycllé fabego!l yI
i m dazolyl, pyridyl,” norpholino, piperidino,

pi per azi nPrefepatZ ORy lis 3-meihbyyipheddn 2 @hloraphgnyl, 02, 5-dimethoxyphenyt,

nggu hﬁk(lly'd trg{%’,{f tRiéfJ n’gt‘%& Fyﬁ‘?ﬁl”!ﬁ pg}iﬁ)}fi”ﬁ(dolyl benzofuranyl or

t hi abenapihieswl.f uryl 30 R3 is the linking group. WO
2006/ 061258 PCT/ EP2005/ 014177 11 Suitable linking
groups arEmbedimenh3\R; is thetlihkerart and i ncl ude di sul fide
groups, thioether groups, acid |abile groups,

phot ol abi ¥ & HraieRSf fdar@kidase | abil e groups and

esterase Labile ps erred _are disulfide oups

and ¢ hi ockrBan GPHOTALY SRel Ao BF R egF Sedieeh i RaRG from 1
t hi olo 1carbiérsatbins datkenyindralkynyl dnaging fnom 2 toel Gstadieoncatamns, cycloalkyl
> Capf chbﬂlkbﬁw hé\h‘ﬁq)#o:% t&ﬁi%rﬁb#&to%omﬁ% fbdnidiERFmed from

or branc ar ona er oc

o o AR §F o4 16 Prviag B0 iy to 30 o100 Hlame. AEI pf glkyny! having from 2
20 t &biGecasbateatoins, cysloalSy @c cydioalkexghaliag frofm 3 toel &t dartmn-atoms, or

or dpstibhbtyRibsRiba bl Aoty rdgBdis | ncl ude

R is alkyl radical having from 1 to 10 carbon atoms, alkeny! or alkynyl having
from 2 to 10 carbon atoms, cycloalkyl or cycloalkenyl having from 3 to 10 carbon
atoms, optionally substituted aryl or heterocyclic radical

25 Preferably, R; is t-butoxy, crotyl, dimethylacrylyl, isobutenyl, hexenyl,
cyclopentenyl, cyclohexenyl, furyl, pyrollyl, thienyl, thiazolyl, imidazolyl, pyridyl,
morpholino, piperidino, piperazino, oxazolyl, indolyl, benzofuranyl or benzothienyl.

More preferably, Ry is t-butoxy, isobutenyl, crotyl, dimethyacrylyl, thienyl,
thiazolyl or furyl

30 R; is the linking group.



- (CR13R14) m( CR15R1e) n( OCH2CH2) ySZ' , - (CR13R14) m

(CRNn=CR18XCR1sRle) m (OCH2CH2)1Sz', phenyl-X SzZ',

furyl X SZ', oxazolyl - X SZ', thlazolyl-X SZ', thienyl-
|mdazol yl-X SZ', wherein: Z' is H,

p‘?’&z%"é{”ﬂ?és group or SR, Vherein X is a di reg&/ﬁﬁqﬁémum

or a linear alkyl or branched al kyl having from 1-10

carbon atons or a pol yet hyl ene ql ycol spacer with 2 to

20 repeating ethyl ene oxy uni t's ; 15 1T is linear

al kyl, branched al kyl or cyclic alkyl having from1 to

10 carbon_ atons, or sinple or substituted ar or

het er ocy c3uiteble finking groups gte avell kpowm i the art P%'”§%ﬁ%d'6\"ﬁde groups,

di f f icather grodps racidHatile ghoups eratolabile ghoups,qieptidasie Hatile groups and

nav! BlobEO b ik, FHURL: ayaggﬁmd%uemnﬂﬁe%ﬁ?&%

I nt eger an 1 n ege

flr ? o 20 Z\Nﬁ%@ﬁﬂa‘ﬁ&nﬂ%ﬁ B gk og oS-t Bl thepce chan
ah atdcing, then thidl kemdisolfige  groupo pam dreallihgarsorb dranched: daromatic or
al kaﬁé}fﬁo%c BhEYf aw@klhmﬁ{ bR¥n re@{:l EMWI A ble ide chains.

cycl oal kanoy| ox oxyacet
al kyl oxycSREGHR A¥8%9 esaf/éh%ar'%ypbﬁgﬁu'ﬁeeje rls%iwsa@rwpﬁﬁgﬂms include

car bd4GBuRANCRARIW QGHACHIRSL'OXY, (@R13R14)m {CR17=CR15}{CRsR16)m

ot oD GHEHIRRY Bt RS2TUGORAE, OBy, FEIXST. treny.

est e nched,

10 kyK'S8r imifazoldrK'SZs iwberellt et her having from 1 to 10
carbon atons or a carbamate of the fornula - OCOX,
wher ei n X2 issH,a thiol protegiive-grouptaxiSR’,ng het er ocycl e such
as unsubstituted or substituted piperidino, 30

nor phol i NgherBin e i difgat th‘dl“étlﬁEérm Blfﬂrht'iHPned @lkyichaving from 1-10
car ba te of the g?

e SHPEON pgme ofd nvelliiene, Ayl SRGSLY 211 12D fRagating Sinyiens oxy
br anehiéd, or cyclic al kyI having from1 to 10 atonms or

npl e or ,Substituted ar having from5 to 10 carbon
B o R 0B8scRAdmanshes elkgorsaiatva hexa i1 bfo 10 carbon
R7i sﬂolﬁa ar sinigle 6Aubstititbd anytorRefessoytiiz, bond (cyclic
ether) 5 RBis an optionally substituted aryl or
het er ocy i Rimaliscand Rmedre thesgme Re different and are H or a linear or

3- rTBﬂirbﬁahbﬂbm?Miamn@frﬁhlﬂb%ﬂﬁ)ﬁ'amrﬁs 5-di met hoxyphenyl,

furyl, pyrol thienyl, thiazolyl, imdazolyl,
pyridyl, RaxamﬁRulareHndaile benzofuranyl or
20 n is an integer of 1 to 10,

m is an integer from 1 to 10 and can also be 0,
y is an integer from 1 fo 20 and can aiso be 0.

R4 is H, a hydroxy radical, an alkoxy, an alkenyloxy, an optionally substituted

alkanoyloxy, aroyloxy, alkenoyloxy, alkynoyloxy, cycloalkanoyloxy, alkoxyacetyl,

25  alkylthioacetyl, alkyloxycarbonyloxy, cycloalkyloxy, cycloalkenyloxy, carbamoyloxy,

alkylcarbamoyloxy, or dialkylcarbamoyloxy, a heterocyclic or aryl ether, ester or

carbamate, or, a linear, branched, or cyclic alkyl or alkeny! ester or ether having from

1 to 10 carbon atoms or a carbamate of the formula ~OCOX, wherein X is a

nitrogen-containing heterocycle such as unsubstituted or substituted piperidino,

30  morpholino, piperazino, N-methylpiperazino, or a carbamate of the formula —

OCONRyR¢o, wherein Ry and Ry are the same or different and are H, linear,

branched, or cyclic alkyl having from 1 to 10 atoms or simple or substituted aryl
having from 5 to 10 carbon atoms ;



benzot hi enyl . The foll owi ng conpounds of the invention
have been synthesized 10 O o u _ A-af~Jc JOv v
V/50 p O ~VZ{NO NO~A~QanPSNgAIanrsNa

S~e onus Na A arps OHO MC Liao % s’
WQﬁR?ﬁi‘—’Pﬂés ~. 10 | OTlps Ng F$k | r $F ‘i L}R%Eﬁi"gﬁ"“m
Na 8" anus OHgAb~e (ITT . | cCct s~ 0 pp AQ- f4
V'~V1l O aTlVa N$ r'aAc <11 Many fiber possiblitles
exi st 3'-isobutenyl series WO 2006/ 061258
PCT/ EP2005/ 014177 13 o Oy o ~I $ J{~~ or drys - A
| ams il; T18ZI dnva ABMe | arws M "an. | a" a~ -
o5k A dnadRsORrd§HIB-A Ma ,wow~.a~. ,a. ( >L VI BH M
| Pv &ps M. A- dH ~" biw

Rgis H,
R; or R; and R form a bond (cyclic sther)

5 R; is an optionally substituted aryl or heterocyclic radical

Preferably, Ry is 3-methoxyphenyl, 3-chlorophenyl, 2,5-dimethoxyphenyi,
furyl, pyrallyl, thienyl, thiazolyl, imidazolyl, pyridyl, oxazolyl, indolyl, benzofurany! or
benzothienyl.

The following compounds of the invention have been synthesized

10
ii,\)\, SN
'~
o >L°)LB >Lo)°" {20
Y g x
Ha |511Ps ong /C::g Hsﬁ&c Bnps ouaﬁm
MO MeO.
Me Me Ne Me
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>L: ﬁ U
"'Luu H i a &
|6T|Ps OH g >"D“m-so
l 511Ps ﬁ > g
MO 'ans ong Nake /@)T;g‘ gl
M.
Mo
'd 3
S
S &
NH O
Ores  OHgz “Bac
Many other possibilities exist

J'-isobutenyl series



dms |; Az Enos MAZM A ax ~ | & pro pub" | ~ ~o~M
OHOOM™H >>OxkyHOOTIPS ™ OHp HOAc MO M
C52H79NOL6SI Exact Mass: 1001. 52
(triisopropylsilyloxy)-3"-dephenyl-3'-(isobuten -

ZWQéB‘?ﬁ?E‘eﬁf 2-(2,5- 5 di net hoxybenzoyl) docet EQE/FP%/"?%‘““”"
a solution of 10-acetoxy-2'-(triisopropylsilyloxy)

- dephenyl - 3" - (i sobut enyl ) - 2- §benzoyl -2-(2,5-dinmetho
xybenzoyl ) - docet axel (1.30 g, 25 mol ) in ethanol
(25 m-) was added hydra2| ne rmnohydrate (10 5m-)
W th i

di | utgdgwi LBy o 98 Ty ngc

| aye XL 8% | o agmrag "» 30 L fm
wat ef ) e %gam c I °

was ; M-{;i«

col, unn p& ng 40% et hyl A

fra stifons
/(gg TAEFYS 005/ oﬁé’%
l.i,-_ pooll ed” and E&%entrat ﬁ

CBZHnNOlGSl Na' : cal cd: 1024, 5; found. 1024. 3. O HO O

OW xNH O

Meo-&Me
CgoH7gNO16Si

Exact Mass: 1001.52

2'-(triisopropyisilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-

5 dimethoxybenzoyl)-docetaxel. To a soluticn of 10-acetoxy-2’-(triisopropyisilyloxy)-
3'-dephenyi-3'-(isobutenyi)-2-debenzoyl-2-(2,5-dimethoxybenzoyl}-docetaxel (1.30 g,

1.25 mmol) in ethanol (25 mL) was added hydrazine monohydrate (10.5 mL) with
stirring. After 15 minutes the reaction was diluted with ethyl acetate (50 mL) and the
organic layer was extracted with ammonium chioride (50 mi.), water (50 mL), and

10 brine (50 mL). The organic layer was then dried over anhydrous sodium sulfate,
filtered, and concentrated in vacuo. The residue was purified on a silica gel column
using 40% ethyl acetate in hexane as the eluant. The fractions containing the



OrfPS OHp HOAc O MO Me C53H78F3NOL8SSI  Exact
Mass: 1133.47 7-(trifl uoronethanesu
| fonyl oxy)-2'-(triisopropylsi |yloxy)-3'-dephenyl -

(isobut enyl)-2-debenzoyl - 2- (2, 5-di met hoxybenz
t WRSPOOAISY| ut i on of 2' - 15 %Jf)m’g’%"?l“""

(triisopropylsilyloxy)-3"-dephenyl-3"-(isobutenyl)-2-d
ebenzoyl - 2- (2, 5- di net hoxy benzqyl)-docetaxel (1.1 g,
1.1 mmol ) in nmethylene chloride (7 nm.) and pyridine
(0.44 n, 5.5 mvl) was cooled "to -30 C in adry ice

d h .
oy SETH " Broadd " were 5 Boibd oo CONGSREEP 0 b Brt o of 2-
chl o(rtrilmrc(mlsmoms')denwyh%!d@@Ptawbva-%eé’enmarbz-i?e%u| ting
sol udinethoxybe ievagé atlitabdiy. \PoﬁlﬂnRt(CDEQ)SOOB‘(s 24 H), 1.23

vas G S0 i%ﬁ% Pﬂﬂe Lt fe. 3, fﬁi@rg B[ M AT W s s
0'5f 9a31H¢. 2.16/6sv 3 WAs2. 3k, Ao )e 8-5Ri(Mh 2 A AT (Bsc hHdr3- T(s( 3 41), 3.85
L) , (g =68.4 251 Pib,)3.959@0 1 Ibr), N€8 (nRSz A),)4.29T{aeJ ergREC1 H), 4.37 (d,

'f ?Y?%r . 46 %%Ltoﬁﬂr?eafba fHPYgalt s Sobe TuE 4%, 3= 00 1z, 2
pur i K}, 8d7dd, &= $6|Hz; 4 H)3.3261 dmP-2HEGHR RBP4/ 6.8 Hz. 1H),6.10
acetQte-g@ rlihex €6.95(d, D& £ Hant 1), 3’505"_(661(}1* gass 0 Hz, 1 H), 7.28 (d,

ont 2 {:1, PQ?% dq'ﬁ ﬁ\,;féﬁg@g@?%ﬁﬁ)q NEiNG*: 3Ry LS04 % found: 1024.3.

7- (t rifl uoromet hanesuffonyl oxy}2' - (t r| [ séopropyl si |yl ox

y) - 3' -dephenyl - 3" - 0

(i sobut enyl ) - 2- debenzo@L%—JLél

taxei as a solid. 1H NWR

1.26 (s, 3 H, 1.38 (s, 9 ,

3 H, 1.92 (s, 3 H, 1.95 g 3 (&

2.28 (m 1 H, 2.31 (m 1 H), \/\02006/0

PCT/ EP2005/ 014177 15 2.50 (m )

380(s 3 H, 395(d J—

H, 4.36 (d, J =

4. 44 (d, J = 8 0 Hz

, 4.88

0.4 Hz, I(tqiﬂuorgnnegla(ngsult(oyybxg)- -(p@soqoé:ylsnIggo%3(-fleplynyl-3'

8. @sdthwibi)ha-detﬁrﬁ&yl(zetz,ydimeaa&ybhazom)-lﬂ)oceﬁxm A ddlutich of 2'-

m%ro"peé@ﬂ%k%@gg@l-ﬁi-s%ew‘@& cbtbn iy 2 plimeficky-

1156 benzoyl)-dpcgiaxplivt 9x ) nemelirinmeetoylene ghigride (7 mL) and pyridine (0.44
mi, 5.5 mmol) was ¢ooled to —30° C in a dry ice and acetone bath. A solution

containing triflic anhydride (0.37 mL, 2.2 mmol) dissolved in methylene chloride (0.3

mL) was added dropwise. The resulting solution was allowed to gradually warm to

20 room temperature with stirring. After one hour the reaction was diluted with ethyl

acelate (25 mL) and the organic layer was extracted with ammonium chloride (25

mL), water (25 mL), and brine (25 mL). The organic layer was then dried over

anhydrous sodium sulfate, filtered, and concentrated in vacuo. The residue was

purified on a silica gel column using 20% ethyl acetate in hexane as the eluant.

25 Fractions containing the desired product were pooled and concentrated to give

565 mg of 7-(triflucromethanesulfonyloxy)-2'-(triisopropylsityloxy)-3'-dephenwi-3'-
(isobutenyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl}-docetaxel as a solid.

1H NMR (CDCI3) § 1.10 (m, 24 H), 1.26 (s, 3 H), 1.38 (s, 9 H), 1.68 (s, 3 H),

1.72 (s, 3H), 1.82 (s, 3H), 1.85(s, 3 H), 220 (s, 3 H), 2.28 (m, 1 H), 2.31 (m, 1 H),

||| I—\;;



MeO Me C53H76F3N018SSi  Exact Mass: 1131. 45
7-(trif|uoronethanesulfonyloxy)-2'-(trIisopropylsilylo
xy) - 3" - dephenyl -

but 10- 2- deb | -2-(2,5-dimeth
[y Sae e To°§° To'stirred sol ution of  PCHEFGHium

7 (tr|ftuoronethanesulfonyloxy) 2'-(triisopropylsilylo
xy) - 3" - dephenyl - 1

3'-(isobutenyl)-z-debenzoyl-2-(3,5-dinethoxybenzoyl}do
cetaxel (565 ng, 0.5 mml) in nmethylene chloride (20

M) yos adicd femevLroanelLie 60K 42 () 1d 1 es . 3
t et r&pﬁ gpwl:zramgblm 1HR), meaar(:u.:eaaw 1 g—gm&% {d¢ 48 Sfyhiz,0. H)134.76 (¢, J
|
r@fn—@h‘hé:; Bl 935, 8 m&eﬁmabdu?zgjﬁses(g
r eact’ r‘(ﬁrﬂ %31 H), 5t13|('ed 'tsfﬁ Hbg‘rﬁkgiggg% g Hand "ﬁ EE

cel i be @9 I-l)l mse@d Wi # B.2ri, HyHi)e ma/z A IVMS ifateCss 7N SSINa": caled:
conbllfb%d nt was concentrated in vacuo and

the resu dftl ng reS| due wa rified op aosk#t]ca gel
col um usi ng 25% et hyl gméte i N hepan

fractions containing th g

concentrated to give 325 A T

7- (tr|fIuoronethanesulfonyl kyﬁrﬁs QBC, Hahe
ephenyl -

(trllsopropyIS|Ionxy) 3

0X0- 2- debenzoyt-2- (2,5 di net hoxybﬁgao
asolid. 1 HNW (CDCI3) 8 1.10 ILnN
H, 1.30 (s, 3 H, 1.38 (s, 5h71fas§l1
(s, 3H) 1.92 (s, 3 H, 1.9 '

2.23

1 H), ‘0 7&(«Hﬁvw2mq}hansse'1°«v@w Fbtﬁh&m@eﬂe@"’éﬁ -%"é@"m'

4. 34(|66butdnm-ﬂ)~éx¢|21deﬁerbﬂoy! -2-(B8-d{mlethdxybefzdyl}-docetaxdl., To a
Joa> tzr%d s%!m #o@-{f@: }&gwd"lfnésn.gfﬁla\‘l&?bZ’étr‘_srzo%ro%ylﬁgox%)-ﬂdephenyl-

(d, §-(Eoeutsnmz24epenmv' 242.5gimethoxybenzgylhdqqstaxgl (B35 mg, §§ mmol)
(t, ih metByi8ndghlorideH{20 riL) ¥as (added 4-mehyimdipholihe H)-oxide (MMO) (117

5yt el o g e oo

f ounﬂTPAﬂe(AO 4ng, FP3Nm o 6 Tors tasyBing anixtpte, was; atiowst7tp stif gt room
P . mperdture lwith rhdritofingl HARér ® hlfs BleliSction wasHideeddhiddbh celite

CHO, b 50 i 5 BRORA” o sl upmrtn
7a, 9wag songenirated tin ivaeuspanshihesesyiingxiepidge was vefigd on'a gilica gel
I sobpigm lusing 25% ethyl acstate in hexane. The fractions containing the product
were pooled and concentrated to give 325 mg of 7-(trifluoromethanesulfonyloxy)-2'-
20 (triisopropyisilyloxy)-3'-dephenyt-3'-(isobutenyl)-10-oxo-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel as a solid.
TH NMR (CDC!3) § 1.10 (m, 21 H), 1.20 (s, 3 H), 1.30 (s, 3 H), 1.38 (s, 9 H),
1.68 (s, 3H), 1.72 (s, 3 H), 1.92 (s, 3 H), 1.94 (s, 3 H), 2.18 (s, 3 H), 2.23 (M, 1 H}),
2.35 (m, 1 H), 2.63 (m, 1 H), 2.83 (m, 1 H), 3.71 (m, 2 H), 3.81 (s, 3H), 4.00 (s, 3 H),
25 434(d, J=8.4Hz 1H),439(d, J=2.0Hz 1H),445(d, J=84 Hz, 1H), 4.78 (t,
J=9.2Hz, 1H), 487 (m, 2 H), 5.19 {dd, /= 8.0, 10.0 Hz, 1 H), 5.34 (d, /= 8.8 Hz, 1
H), 5.79 (d, J=6.0 Hz, 1 H), 6.09 (, J=8.8 Hz, 1 H), 6.98 (d, /=9.2 Hz, 1 H), 7.09
(dd, J = 32 92 Hz, 1 H), 726 {(d, J = 3.2 Hz, 1 H). m/z LC/MS for
Cs3H7sF3NO15SSiNa': calcd:1154.4; found: 1154.4.

30




2-debenzoyl -2-(2,5-dirl | et hoxybenzoyl ) -docetaxei. To a

well stirred m xture of 5 7-(tri

Iuoronethane sul fonyl oxy}2' -(triisopropylsilyloxy)-3'-
(i sobutenyl) -

hen

86%%2u6‘ébenzoyl 2- (2, 5- di met hoxybenzoyl ) - dBEEEEREYM14177
(323 ng, 0.286 mmol) in ethanol (3.5 nL) was added
sodi um borohydride (58 ng, 1.5 ). After 10
m nutes the reaction was diluted with ethyl acetate
(15 m-) and extracted twice with brine (15 nmL). The
organic layer was dried overganhydrous sodi um sul fat e,
filtered, 10 ang concen’l! atéd in vac The resi duq,'
Was pUI‘IfI ed>§y))§' xCc® TSy Ng S%ﬁyl acep )
i n hexane as the fewel.Q ghyent

desired product, || 7gn8a-

epoxy-2' -(trii opyIsHy? y) 3' -dep PT'%G (?'%"

enyl) - 2- debenzo _gﬁwgt hoxybenzoy] ) - doce

(171 my) é?l de pr ct 7a,1 gg&@g&%%

(trii sopropyﬁ si Tyl oxy)-3' dephenyl I' SO utenyl - 2- d

ebenzoyl 2-(2,5- 15 di met hoxybenzoyl ) -docet axel (78
7a,90~8poxy- 2’-(triIsopropyls:lyloxy}-3 -dephenyl-3'-(isobutenyl)-

7a gﬁfigﬁ% éz {4 g—dimﬁﬁgxy%g}(zosyl)ﬂclc%@%f 3 G RN MIrfed mikture of

i sob

de b eTrtforawetRare-suifonsiaxy)d Eiseerppylsiioxvr ¥rdaphenyid{isqgyienyl)-

(CDC'ufsz&z-&e&%z& -(iéd‘ﬁmethaxyaénzbs}t)-d&dtaxan @3238m(;spzee mmol) in
() ahgdl (G5 8L was Sadga (30 ddronyinde’ (36° el 1B i " atter 10
20 2mihiiteSrihe &ae{jqn wassiuted with ethybacetais (151m|.g an@,e)@'@cipg twice with
3 H) bnr% (9§ |21(L§ Tﬁe nigs- l&%r {8ls dded:o@r thy’dﬁouskohﬁjm s‘hlfiﬁ filtered,
Qj: gnd_cctncgrntﬁied i %?guo 'ﬁhe@gl uqlwg% ptumzed pr%mca Z')h@ ysit 9n§o% ethyl
2 H) acefat@5n helxand as BedSdevelopitg Idpivers. 1©7giel thejdesirgd 4>rqqyct 70,90~

ngo.}é 2 lgﬁcfrop}lsﬂyl&yg:iﬂ.fe h&ny’lﬁ'{lsﬁbﬁﬁn)ﬁ debmzc%ﬂ 2-(¥B-

P CA G A W A %|7éu1°a-ep°xv2-
1008(thisopropyisilyloxyp-5'-deph8nylt3'-(isobutenyl)-2-debenzoyl-2-(2,5-

(5 Lietiaenzondocbesaeigiiyy si v oxy) -3’ - depheny! -
ebenz 0y 7 2o s JEROYRTRE ) S8 Rk A.S@Umg,wsvse

H) , dem\zéﬂ-z-a,s-mmelhmbés;oya ddcetaxel70 (s, 3 H), 1.84
(s, 3 H,THNRR %@DCI:@ 5H.09 @n, @4 H)S 1.23 (803 H)21.38 (£, H), 1)68,(s, 3 H),

30 2,29 1.H, 2. .38 v 3.66, (d, ] = :
1) 173 6B i1 78 g3 s 168 0.3 Pl 2P Cubizaoaadm E 1 24~
BCTI EREQA52 60, 250(d, 17 312 BR, 1 HY.380 (53 HA, 398 (s43 14, 4.62 (d)J=6.0

= 8. ﬁﬁ"\ZH) lﬁ)(d ﬁ? |~(zb'i 4,34 (@) 4 =4:29%, (4'R), 4ft d, JézQﬁHz 1 H),

Ed' 573-64%55%4&)&) (@g %g gi]J-Begg z:iH)lS (d§=9§4Hz1
(d, 8),569. 8 H8.81HAH ,H)76957(d(dd=92]HZ. BHR 7.08.(8d,-z= 3.2 943 Hz, 1 H),
5 32Klggé%|-f\la332?‘2wé4). I{%’E%Cém‘:zforl-@/ g)%glNa Galod: 1008.5; found:

cal c found
1008.

7c,10c-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-
dsbenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel:
TH NMR (CDCl3) 5 1.10 {m, 21 H), 1.19 (s, 3 H), 1.34 (s, 3 H), 1.39 (s, 9 H),
1.66 (s, 3H), 1.70(s, 3H), 1.84 (s, 3H), 1.88 (s, 3 H), 2.07 (s, 3H), 2.21 (m, 1 H),
30 2.29{m, 1H),2.38(m, 2H), 3.66 (d, J=7.6 Hz, 1 H), 3.81 (s, 3 H), 3.96 (s, 3 H),



Job OO "NH O O SH OHp HOAc MO C43H57NOL5 5 Exact
Mass: 827. 37

Ta, 10a- epoxy- 3' - dephenyl - 3' - (i sobut enyl ) - 2- debenzoyl -
-&2 5- di net hoxybenzoyl) - docet axel . A solution
thgqﬁmsﬁés 7a, 10a- epoxy- 2' - PCT/EP2005/014177

(triisopropylsilyloxy)-3"-dephenyl-3"-(isobutenyl}2-de
benzoyl - 2- (2, 5- di net hoxy- benzqyl ) - docet axel (20 ny,

0.02 mmol ) dissolved in a 1:1 m xture of 10
acetonitrile:pyridine (2 nL) was cooled to 00 Cin an

ice bath. To this was added roge

£} ok B0 ARTMAD. 4 0% 07 B3 Hond FOAEEEBY B K4 884m. 1 H), 508
al | oyed 419z, arilsi8s (¢ SweB.8rHz  OH), Said(d,eirpendtzut &), 62 (6r/ = 8.8

A g SR g oo
bi caf bl)nmlzeL@MStft’ﬁ CrHpNGsNa": caled: 1008 5amupd: 19084 was

washed once with brine (2Q m-) and “bh en dried over

anhydrous 15 sodium s ajle, f||t Jp ~and
concentrated i n vacuo. NEr d was purified
by silica ptlc using 70% Al @A hexane as
t he devel opi ng sol vent. nd C |n|ng t he
desi red product was scraped and ri d wth ethyl
acetate at the filter. The orq&ﬁ' S were
conblned and concentrated |n vaguQ k8,.0i ve 12 ng of

, 10a- epoxy- 3' - dephenyl - (|ségdhga§mwai debenzoyl -

2 5- di met hoxybenzoyl) - 20 docetaxel as a white

NI i bt i
3 Hd Wtssxstbg 2aylfocetaxsh . oA 42sqlyion F43"ta ingo (“dbé‘l‘%"""y'z'
= 2 ﬁms&pr&pyldﬂ?loxyl-%ﬂephanﬂ.'s'-((ﬁbutan)H»-Z -d&befiSoyi-2+(2, S-Gﬁethoxy-

4. 252&%@5{1 éocej&efl 6(2§ ing f’% rﬂwgg SG%aolJeJd' iR % nﬁxture of
;l_.g) , aoqggnt(l@}pygdlpﬁ (2 g\LQ)@yaf @oolgd 1o 95Cdn anige chh H)To tglsor@s added
(m  AydrbgenTudhided- ﬂyndﬂ\e:(()& nAL)Had tHe Sdlution.vafs glldwed togrédiéaily warm
o i‘aﬁ}m témdra 0% Afgeﬂsémogrs’?éeﬁg]{zfg Yéi@ﬁu%gr] iy $odtate (15
= 3. pLjHand ]_quppchemvgtthjsngrqtgtﬂ sgglgmblmw solg%gnc(js mL). The
? ;0 Bigahio Usy@r wab Washed¥ncdOAty iimé 226 nft§ BhEREM LA loddr dnhydrous

Hg)ocﬁjm EUQfate. filtered, and concentrated in vacuo. The crude residue was purified
by silica ptic using 70% ethyl acetate in hexane as the developing solvent. The band
containing the desired product was scraped and rinsed with ethyl acetate at the filter.
The organic layers were combined and concentrated in vacuo to give 12 mg of
7a,10a-epoxy-3'-dephenyl-3'-(isobutenyl}-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-

20  docetaxel as a white solid.
TH NMR (CDCI3) 5 1.19 (s, 3 H), 1.32 (s, 3 H), 1.41 (s, 9 H), 1.73 (s, 6 H),
1.85(s, 3H), 1.89 (s, 3H), 2.03(s, 3H), 228 -2.42 (m, 4 H), 3.69(dd, /= 2.0,7.2
Hz, 1 H), 3.81 (s, 3 H), 3.89 (s, 3H), 4.25 (dd, J= 2.4, 4.4, 1 H), 4.34 (d, J = 6.0 Hz,
1H),436(d, J=6.0Hz, 1H), 453 (d, J=76Hz 1H),482(m,2H),500(d, J=
25 9.2Hz 1H)508(m,1H) 525(d, J=8.8Hz, 1H),535(d, J=6.0Hz, 1H),86.17
(t, J=7.6Hz 1H),694(d, J=9.2Hz, 1H), 7.06 (dd, /= 3.2, 9.2 Hz, 1 H), 7.28 (d,
J=3.2Hz, 1 H). mfz LC/MS for Cs3Hs;NOysNa™: caled: 850.4; found: 850.3,



XZIHOOHOH 5 H- 84 M0 M CA3HS5BNOLS Exact Mass:
829. 39

7a 9a epoxy-2'-3' -dephenyl - 3" - (i sobut enyl ) - 2- debenzoyh

5- di net hoxybenzoyl) - docetaxel A sol ution
0\5’ zgq&ﬁ:pﬁas 7a, 9a- epoxy- 2" - PCT/EP2005/014177
(triisopropylsilyloxy)-3"-dephenyl-3"-(isobutenyl)-2-d

ebenzoyi-2-(2,5 5 dlnethoxybenqul) docetaxel (25 ng,
0.025 mml) dissolved in a 1:1 m xture of
acetonitrile:pyridine (2 nL) was cooled to 00 Cin an
ice bath. To this was added hydr ogeng

fluoride-pyridine (0.25 nb-) and”PesnIutlon was
all owed to gradually O QX perature. After
16 hours the reaction was I A Nyl acetate

(15 nl-) and quenched w tlh # Satg facsodi um

bi car bonat e sol ution (15 ). The 1 gani c | ayer was
washed once with brine (20 nl) “%QCQ gdried over
anhydrous sodiumsulfate, fil teéfaﬁ an'g concentr at ed

i n vacuo. The crude residu i;pi ed by silica
ptic using 70%ethyl acetate in hexane as the

d | | t Th b

o oduct VSRR PR R (SRRl ASie b R ER 4 8

t he dlrdatlmxybeﬁwl)dogamel | ayer ssqbetion comaﬂi@ andﬂ-ga'el?’oxy—2'
conceid 16k )L@Cdéshér@l gt(ié&b&@nmdébeﬁfo -2-(2,5-

& ggﬂ‘g@ﬁgy AT o 8 SO GBI o o
H Nl\é'eetcﬁmu%yncﬁnél(ﬂmq was Bodigd t010°2G irf an i® bath. Toshis was added
g 5|)7hy ?‘ugz,é ﬂ&Eﬂdegn)ﬁ%me (012§9|Lf and tﬁe '5Blut|o% Wik didwed radually warm

H , togoqg temgergrtgre( rAfte 1§d\0ué tqesrea HMS(Cﬁ.HLﬁBf vy_ﬁ' rIngge ate (15
(d, n?:L):aﬁd Qubliched. with, a 3afltatéd sodium HicadrhonaROs@uitd (16, mB). The

19 - G far pat Uporfdhoh Sy b Rad i end i oy 2o hnyorous

4 325qd¢ym guifatey fi @erﬁg ang cpﬂcengatpg in vagugs Tppncmgep:&ggt@ was purified
by silicati® using 70% H)hyl doetle (nthexdneasthé detmlopingt$olvebt. e band

: %“fa'ﬁn%‘“%es'%d@md@g ejcgape ahdgn s‘}‘ecﬁm\ dth Ilé't\.et%tg afhe fiter

(dd The erggnig layeps mere gomppin an@gon@qgntrgted in vgcurqzio givg (12 mg of
Mz 1&008phata-GéptidhPdliSdsatenyit-aldebonz0H2- @, 5-dimethdxybenzoyl)-
852. 8 ﬁﬁ%%/ 12pp PCT/ EP2005/014177 19 AMO > O

a” NMR (CDCI3) 5 1.12 (s, 3 H), 1.23 (s, 3 H}), 1.41 (s, 9 H), 1.73 (s, 6 H),
1.80 (s, 3 H), 2.01 (s, 3H), 2.07 (s, 3H), 215 ~2.21 (m, 1 H), 223 - 2.28 (m, 1 H),
2.36-2.44(m, 1 H),243-249(m, 1H),2.52(d, J=6.8 Hz, 1 H), 3.75 (brs, 1 H),

20 3.80(s, 3H),3.93(s, 3H), 4.05(d, /=6.4 Hz, 1 H), 4.26 (d, J= 2.4, 48 Hz, 1 H),
430(d, J=7.6Hz, 1H), 432(d, J=76Hz, 1 H),476-483(m,4H), 491 (t, J=
2.0Hz, 1H), 498 (d, J=9.6 Hz, 1 H), 5.26 (d, J=8.4 Hz, 1 H), 5.65(d, J= 6.4 Hz, 1
H), 6.01 (t, J=8.8 Hz, 1H),6.95(d, J= 9.2 Hz, 1 H), 7.06 (dd, /= 3.29.2 Hz, 1 H),
7.28 (d, J = 3.2 Hz, 1 H). m/z LC/MS for C43sHseNO4sNa’: caled: 852.4; found: 852.3.



MeO Mo  C54HelNG eSlI Exact Mass: 1027.53
7a, 9a- epoxy-2' - (tri

|sopropyIS|Ionxy) 3' -dephenyl - 3' - (i sobut enyi ) - 2-
%'Iz I- - (2, 5-di net hoxybenzoyl) 10- acet oxypgg&ﬂ(}%&“ﬂ
93 ution of

7a 9a- epoxy-2'-(triisopropylsilyloxy)-3" -dephenyl-3"-(
i sobut enyi ) -2- debenzoyl -2-(2, 395

di met hoxybenzoyi ) - docet axel (85 ng, 0.086 mol)

di ssolved in pyridine (1 nl-) under nitrogen was
added di net hyl am no pyrldl ne ( DVAR 5 ng, 0.13 nmol )
and acetic anhydri de 25 m., T fol ). The
reaction was stirred d!HOte e and after 4
hours was diluted with et ) (e 8o -) and
washed once with brine [0 65 B%ani c | ayer was
separated, dried over anhydrous 10 rum sul fate,
filtered, and concentrated in v resi due was
purified by silica ptlc usic:a;gq\ss P83t hyl acetate in
hexane as the devel opi ng sBiagt 10R&3 band contai ni ng
the desired product was scraped and rinsed with ethyl
acet ate atq,ddepbiy-2'tri isoﬁbpylsﬂ;@exy)-@'—dqemnsl-ﬂ\disebUtenyl}'z'

gg”’g'ggggng)%gnd% firthyBd i REHOT-GhostxéR Mo o soluton of

| s o bd g@pp;ﬂppxg@Z dgﬁgg@gyﬁl ylgxy)zs e z@yly g (csobu?enell;-s-%henzoyi& -(2,5-
ob@ta&@let(aﬁ yng) A@86amedol)adissmlvatiiin eyridine (1 mt)

i0|3l8d %alrl_rggr ém%t mfirld p)%aém DMl\P 6(:ﬁg (551.'1‘9nmol) and

3 H ac@cgan(ygndeg ((p.|§)2 2111970 mglop.b 1rea((ngn \gaq_bs r dS at room
2. 31 tdrperaturd) and aheftd Hotirs vead Rilutedl With Gthyl tetdle (2. AL) éng| washed

© 2 0 b S kel A oot

10H) sodium Auifate, Titered, amdg:gnwtra in vacqp 0 p& resldlﬁ)was purified by
4.91 sﬁt&a ﬂlc t':‘ﬁing 50% 3t r{gacalate ifPhékah@ .as thé-develop®@ solventd Fhe band

g HQ”“""P'"H)""B gesggaa prpduc) a8 ggrggﬁggndlr?rﬁ@ wgﬁ’gt}% %gtate]at'the filter.
2
|

Fllhe argaic Iayereaue(rgd:ompmed 3nd epnpentpated| mpgacuq t@glvedifs mg of

xy-2 b@ soBi‘obylb 3'fd@ héﬁryﬂé‘@l%m)l\la—debenzoyl—z-(z 5-
e ioladchesert

ety iR siE oy

200610612‘%“ NMF(GRGIDY 1,39 47721 th 22 (236 H), 1.38 (s, df), 1.67 (5. 3 )

78, 96\ RV HP RN Wy .84 (s B HHPUOERY B 22,08 (e 82y 232 (m, 3 H),

(2.5 2.48 (m, 1 H), 3.78 (s, 3 H), 3.97 (s, 3H), 3.98 (d, J=6.0 Hz, 1 H), 424 (d, J=7.2
Hz, 1 H), 4.32 (d, J = 7.2 Hz, 1 H), 4.45 (d, J = 2.0 Hz, 1 H), 4.77 (m, 2 H), 4.82 (d,

20 J=6.0Hz 1H), 491 (s, 1H), 4.93 (d, J= 9.2 Hz, 1 H), 5.36 (d, J = 8.4 Hz, 1 H),
5.68 (d, J = 9.2 Hz, 1 H), 5.70 (d, J = 6.0 Hz, 1 H), 5.89 (t, J = 8.8 Hz, 1 H), 6.94 (d,
J=9.2 Hz, 1 H), 7.05 (dd, J = 3.2 9.2 Hz, 1 H), 7.29 (d, J = 3.2 Hz, 1 H). m/zLC/MS
for CsgHa1NO4eSiNa™: caled: 1050.5; found: 1050.5.

8.
6.
9.
J
C

acd

CasHgiNO4g
Exact Mass: 871.40



di met hoxybenzoyl ) - 10- acet oxy-docet axel . A sol ution
contai ni ng 7a, 9a- epoxy-2' -
(triisopropylsilyloxy)-3"-dephenyl-3'-(isobutenyl)-2-d
ebenzoyl - 2- (2, 5- di met hoxybenzoyl } 10- acet oxy-

(W82 Motz 73 mol) dissolved ina 1:1 5 m xt g‘%’ﬁ%@m“"’
acetonitrile:pyridine (3 nL) was cooled to OCin an

ice bath. To this was added hygrogen

fluoride-pyridine (0.5 nL) and the solution was

allowed to gradually warmto roomtenperature. After

16 h td, ' o A t
(25 mi - e RO ey S e ey 2@B 2T
bi cadivestbexybeazay1i-aqetaxy-dacptaxeh A §eINlN confainjeg 7qeRa-epoxy-2-
V"aﬁh&ﬁséﬂwﬁﬁ%lﬁéﬁ)bﬁ%! te:ﬁﬁ@'-(wobutaﬁw)-z-hmnﬂwl-eqz,?ver 10
anhydr oys sodi um su e, fi a . . .
T etz BheceRy gt bE L mer BRI HER d<Bbé in a 1
ps | c mixtire gf F@Sonitrilespyridine (3mb) was ¢psledrie 03 intdidice bath. To this was
deVgE&’ctmdrlﬂrd rog8h Plﬁﬁﬁge-ﬁﬁﬁn@@@mﬁpéﬁdﬁh@ itsﬁlgtidrhﬂasjﬁmtb gradually
roduct was Scr.aped and r,.ns . .
P2 i 5 o SRR, ATGESH A B Bbon 36k fdedvin ot
concacatatat(@8 mb) andoquenched with/a sggmﬁgd §pdium bicarbonate solution (25
7a, gﬁﬂ.i.g&gé! b?g'taﬂféel mas-vr%shéi% aﬁ&gwwnhae @Pdﬁtalemiombn dried over
, 5- I net.hoxybenz : cet oxy-dqce : .
%émpgljydg)ui_sggm@s%/u g%,_@l?ar%q, fgg(ogn r’g@g L] v%@%( S'I,'ﬁ'egl'.rﬁ%fresu:!ue
1. 74wes ,pubfidd) by silica pti¢ sising 709 ethylogcetate irg hpyane2aspthe(developing

g g%szlaen}.iﬁ band ddhtaininglthe dB%irell PrdducPwas/scrdbed antiliinsed with ethyl

1 H) & %]_atg At ﬂ'@:ﬂlt%'. é[;e (oﬁa@lf I%_%rs %r%%o%ggei@rw ion%r?trlaﬁdzlg vacuo 1o
(m ivel) , 52. 38g (f J7x9a-eRoRyz3'-dephenyl-Higebutemyl)-2-depenzoyl-2-(2,5-

B ot g s b o £ o s e,

J = 8.78 (i3 H) 1199,(s,@ 95 2(09,(s.B H), 2.12 (s,FH), 2.18)(m, 7.H),72.27 (m, 1 H),

dd, ,he7r3120% 20 1, . 3 B, . -
55 byt el o oy 3 S Sfonts
894, 6:0 2. 109251 ¢ H)AEPS=GHE BT U OV, 486 (d, J = 6.4
@6 4HBEND H]. 5.9 0620 H) MBI (d, UOIK 23, 251), 5.28 (d, J = 8.4 Hz, 1 H), 5.67 (4,
ra, 99‘=eé?&’f%£,: £H). 671 (S ILPU-S HY 6DV L 8 83RNIM 686 1d, 4= 0.2

i sobut en

dobehizo) FIZZ0B(ds. divb? Redibehbi 7128 doJ et 2 bty & A g LGMS for
XY - O Qedbls MNCBLNa" Acalci0 894 4; Gsundf 894.5.

7a, 9a- epoxy-2'-(triisopropyl silyRoxy)-3'-dephenyl-3"-(

i sobutenyl)- 2- \OJLO

3
debenzoyl - 2- (2, 5- di net x%enzo ) igét axel (28 ny,
0. 029 mmol ) di ssol ved nfj’ko\

v —
= < Hz
| Gmes OHZ oA
MeQ

ol

Cs4HgINO44Si
Exact Mass: 1043.53

25 7Ta,9a-epoxy-2'-(trilsopropylsilyloxy)-3'-depheny!-3'-(isobutenyl)-2-
debenzoyl-2-(2,5-dimethoxybenzoyl)-10-methoxycarbonyloxy-docetaxel. A
solution of 7a,9a-epoxy-2'-(triisopropyisilyloxy)-3'-dephenyl-3'-(isobutenyl)}-  2-
debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel (28 mg, 0.029 mmol) dissolved in
anhydrous tetrahydrofuran (0.65 mL) under nitrogen was cooled to —40° C in a dry




anhydrous tetrahydrofuran (0.65 nlL) under nitrogen was
cooled to -40 Cin a dry WD 2006/ 061258
PCTI EP2005/ 014177 21 ice and acetone bath. To this

solution was added 1.0 M Li HVDS (0. 04 i, OO %&I
Q2O to stir for 15 minutes. To this émé 00)14177

nmet hyl chloroformate (0.003 ni, 0.036 mmol) and the
reaction was nonitored at -40C After one hour the
reaction was diluted with ethyl acetate (15 nl-) and
extracted wth water (15 nL) 5 foll owed by washing the

O 9304 Snd dbeftine Balil) P4 e sdidionWals ok 1 m?rnmlaobamga mL, 0.039

over ous Sodi um su
and remelk e alived 1 ﬁ%'/f\ﬁablﬁ)m‘"#@ TaBisgts dgded gRpthyl pilgroformate
by 0,00 PLPI0GS WirhdlDarkithewsdution wak monktbres lak A40°Ch | Afier dee hour

as lﬁ%@ag‘ﬁ,‘éﬁlﬁ pduﬁgg%ﬁth‘éﬁ{‘ %pey}]i (Poarﬂg) &@%ﬁbﬁb&‘@ﬁﬁ P«Ster(15 mL)

desi SCra
4c e tfollowed bytwashing | the: prganisdaysy g«ath.ttsinpé 12mbundhe organic layer was

Congjn@&%vaﬂﬁnﬁﬁrc?ﬁrmmﬁ alilede, i fitekAC W0d tcancpnirated inDvaalio. The
a, 9a il

GopHERIPIE ¥ Pyrtsh &vesﬁ%?fﬁ@‘%i%é%z@é%& 5 methylene chigridg, as the
enz sigvgloping soiwemtoxThen mw@wpmadb%tda%@d erodust Jast @raped and
sol 'rﬁlsed- with NiYRA (debfated at @helﬁllé? (Mhe Jigahlic, lajers Avdré , combined and

l}(@ cgn ntrg%ki?@ ’_%duosto'_bgwgp oRg ’_%f’ 7?;39 e%o&f%éﬁl{s%mgaiﬂ&f'oxy)-y
2. 3GiephenyBS'Hgspbutdrﬁ!l)ﬂ-me(lmyFa-(ﬂ-ﬁ dmtrmqueglzosa)-‘r%- 3.80

gSZSrﬁethwycé’fb&gdc&@dodataxeﬁaQa tWhite éo(hh*) 33—93 (s, 3 H,
4. 46 (d 151 NMR (QDE13) 511 1p|)(m zmg 128 (s, Ql-l},|)1244(39§|-10rﬂ|_g93,(s.9H)

H, 1565% ﬁh), 1]71'(5, g‘i&g*‘ﬁésﬁs Wiy, 5g§g ('acl-l) éos(é ﬁ-é)%ao%m 3 H),
¥ 250 ?um 578 6,205 80 (3 Fiy 368 (¢ o 6 B2 .59 G, 3 H),
He. 4125-&1,J¥731)H£d HLJ4343-C-I1_21=|-12‘.2}-& +H), 4?462(d,L.C#MEB6Iﬂz)n H), 4.78 {m,
SIS ) 890 8y S9000 0] RS 10601 By i .

oy B0 MRcLH), 898 (g = 8.8 Hz, 1 H), 6.95 (d, J = 0.2 Hz, 1 H), 7.06 (dd, J = 3.2 9.2
7a, Yz, @)X 7.38 (d, JepBe Mz, 1 3)- (/s DOMS Ry IC)sHeNTR [SiNZ Opdled 1066.5;

igzrre?lﬁngxgl 6esnszoyl ) - 10- met hoxycar kpnyl oxy- docet axel . A
sol ution containing

7a, 9a- epoxy-2'-(triis 3 - (i
sobut enyl ) - 2- debenzoyl”

CasHa1NOy7
Exact Mass: 887.39

7a,9a-epoxy-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-10-methoxycarbonyloxy-docetaxel. A solution containing
70,80-epoxy-2'-(triisopropyisilyloxy)-3'-dephenyl-3'-(isobutenyl}-2-debenzoyl-2+(2,5-
25 dimethoxybenzoyl)-10-methoxycarbonyloxy-docetaxel (9 mg, 0.008 mmol) dissolved
in a 1:1 mixture of acetonitrile:pyridine (1.2 mL) was cooled to 0° C in an ice bath.
To this was added hydrogen fluoride-pyridine (0.15 mL) and the solution was allowed
to gradually warm to room temperature. After 16 hours the reaction was diluted with
ethyl acetate (15 mL) and quenched with a saturated sodium bicarbonate solution



25 di met hoxybenzoyl ) - 10- met hoxycar bonyl oxy- docet axel

(9 ng, 0.008 nmmol) dissolved in a 1:1 m xture of
acetonitrile:pyridine (1.2 m-) was cooled to O Cin

an ice bath. To this was added hydrogen

FVO3PIW8L28Y 1 i di ne (0.15 nl) and the sol ution RRYEP2005/014177
allowed to gradually warmto roomtenperature. After

16 hours the reaction was diIu% d wwth ethyl acetate

(15 nL) and quenched with a saturated sodi um

bi car bonate sol uti on WO 2006/ 061258 PCT/ EP2005/ 014177

22 (15 nmL). The organic | ayer was washed ce. Wt .

bri ri¢5 (LG The oroanicliaydravasavashes erewith Hrine ek %JFW"°° over
sul E?%fdméé Lddfn® dulf=te) ditereB At cancentrated mamoago. The crude residue
crude tesid Nas purifie VouSh L Ph! fexkifd 38 R Yeveloping
et hy‘YasaE’ﬁ'ﬂﬁéjgyi%I‘Y%ﬁecglﬁn@'rgsého}ﬁeel%\?e opi 'hg sofvent . . epthl
The sonent, Cietband conjaining thecdssiredipropyrd Wag siiared apdpisge with etny

gnd J&&?ﬁeﬁ 44 fitfdr. ST AW drganidagére Weredtonidied' dridtcencentrhted in vacuo to
érgani c

O iave 4 B of of © 7adb-enbky s MbBnRRIE bbb 2-BebeREbh2-(2.5-

7a, MimethoxypeRzoyl}d pimathydxyaarbgryioxyrdecetdn®) - 2. debenzoyl - 2-
(2, 5-
di met hox yIBENMBICDCHS)-omees (s Bk BER s,k dsdclsal &) 1-13(s, 6 H),

NVR 8 5 , . , . S L1 H),

. L, SR o fs 3y o o vy e b ples %‘*,’-‘?4@" 1o

(&, B4sm, LHLS.78rs. AHNP.803s. 3H) 363 (5. H). 39365, B 1) 4 1—&-*" :

(10 2"1'£E'|) ,(,;314,-)8 B(H) 21, 481(8.J 67,6%&1:, 3.+904.86 (m32 H).,4.90 B31 H), 4.94
S, , , . - . =

4. 284 dy 7263 Hy. 1 éﬂiél“%(@" J%tf’oé.z' pﬁ&%q ( p TZZGS%E 1, 5_'55 (d. J

H), @09, { &), 570, J 2 6a%Hz,(1cH), 8.02 (t7J § 88z 1| H) 6.93 (¢5/= 9.2 Hz, 1

(g, &,, %_&6@0¢'2Eﬁlz =15 41p,2 ﬁz,2§ |-().0|7.28J(a. ZéﬁglfleI;Izm1 lef) ﬁfg%lMS for

Si, @wﬁe@omaca@%-%?%&(éﬁ%o: 9.2 Hz, 1 H), 7.06

(dd, J =3.2 9.2 Hz, 1 H, 7.28 id, Jg 3.2 Hz, 1 H).

mz LCIMS for 15 CASHGLNG 7Na-N" Gl ¢Y% 910. 4; found:

910.4. 0,9 O/ ~NJ 002

MeO Me C55Hs4N20t 6S1 Exacix ‘

7a, 9a- epoxy-2"'-(trilsopr oeil a,ﬁésyl QoHy/ dephenyl - 3" - (

i sobut enyl ) - 2-

debenzoyl - 2- (2, 5- di net hoxybenzow_@,ﬂg&t hyam nocarb

onyl oxy-docetaxei. A solution 0O

7a, 9a- epoxy- 2' - (t (i sopropy| SettedeQes. 3' - dephenyl - 3" - (i
sobut enyl ) - 2 ’ '

7a.,9a-epoxy-2’-(triisopropylsllyloxy)-3'-dephenyl—3'-(isobutenyl)-z-
debenzoyl-2-(2,5-dimethoxybenzoyl)-1 0-dimethyaminocarbonyioxy-docetaxel.
A solution of 7u.9a—epoxy~2’-(triisopropylsiIyloxy)—S'—dephenyl-S'-(isobutenyl)-z-
20  dsbenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel (28 mg, 0.029 mmol) dissolved in
anhydrous tetrahydrofuran (0.65 mL) under nitrogen was cooled to -40° Cin a dry
ice and acetone bath. To this solution was added 1.0 M LiIHMDS (0.04 mL, 0.039
mmol} and allowed to stir for 156 minutes. To this was added dimethyl carbamyl
chioride {0.003 mg, 0.031 mmol} and the reaction was monitored at —40° C. After
25  one hour the reaction was diluted with ethyl acetate (15 mL) and extracted with water
(156 mL) followed by washing the organic layer with brine (15 mL). The organic layer
was dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo. The
residue was purified by silica ptic using 5% methanol in methylene chioride as the



20 debenzoyl - 2- (2, 5- di met hoxybenzoyl ) - docet axel (28
nmg, 0.029 mmol) dissolved in anhydrous
tetrahydrofuran (0.65 m-) under nitrogen was cool ed
to -40 Ln a dry ice and acetone bath. To th]
s%’P&P‘f%"%”\igs added 1.0 M Li HVDS (0.04 i, 0.0 Shﬁ%?g?’gm”
and allowed to stir for 15 mnutes. To this was added

di met hyl carbarnyl chloride (003 ng, 0.031 nmol)

and the reaction was nonitored at -40 C. After 25 one
hour the reaction was diluted with ethyl acetate (15

m-) and extracted_with water. . =) f b |
was Me_ngjonim; spivepini The .Qﬁrgjr cwq?nﬂlnégtﬁ%ge?tiqg %&19&%{; é/cra'pe: a:r::ii
T e aerarey B 4 Aoy Fvborsaor
[ si -3'-

genyraled in 9%ngﬁbgn9§{‘ib?mg’ 96, 9alLpoREIY pylsily

resi @l ur i I tlc . usi 0 o
| - rdsphgyAdisebtemIcR-oanenatk b SRt esgyl Tidtifamino
RCT/ EsQkPdstbiakel 423 wititecdobbi ng sol vent. The band

contai ning the desired product was scraped and rinsed

with et hyly RERLEDEIDE 1t 1oe(nf, i2h tHyr 1.2T tee 6dH)gBAD (s, Bt 68 (5. 3 H),

nbi ned and ted, | i
SO sy 330 o TSRl A 04208 ALY 1
dephz,i;y |m(§,§-ﬂ)i, s.ﬁb 4, Sriy), a.sa(sjigﬂe)nafgm Hzg.gj-m WEDM@GJ =72
nZ0yl,) -1l 4ia39h Y 301G, (34 aUBlaN) Sr0 Hoad)RASY (52 B, 488 (.
whi t d2so1 & |
B0 1) ) = B.6H 51, & Fm. 2156508 (0.3 T4 1 17D, pigs (& [0z, 1 ),
é' L)Ss.@fs (d,346.4 Hi’s PA), 683 (§ ;H) 8.8 PizDOH},$,95(dHJ = 92 1z 1(Hh 7.05. (d(j,
5 onl ({:?.é‘ gﬁﬂ 1335'?.? @ 93 5B %, § H)') m3 ARG Sor GolNOrSiNa'

= 7.2

1 H), 4.25 (d,

7.2 calpd: 19794: found3®70F. J = 7.2 [ 1 H), 4.46 (d, J =
2.0 Hz, 1 H, 477 (m 2 H), 4.8§ (d, g0 J=6.4H, 1
H, 4.92 (m 2 H, 536 (¢ J Y H: 1 H, 5.68 (d,
J =6.0Hz, I H, 5. ' Hy, 5.93 (t,
J =88Hz, 1 H, 6.9 H)y, 7.05 (dd,
J =3.29.2H, 1 H, 7.300( " oHE AN 1 H). miz
LG/ M5 for C5SHB84N2016Si ~ cal cd: 9.6; found:
1079.5. 0 ~Ox/Hti" O~ A '6H bgMI\/EOPI\/E

C4eH84N2C18 Exact Mass: 900. 43
;a,5_9a- epoxy- 3' - dephenyl -3 -Egétsmasgi::%&%l ) - 2- debenzoyh2- (

di met hoxybenzoyl ) - 10- di net hyarri nocar bonyl oxy- docet axel
15A sol ut TgBa-epoxy-3rdephgnyl-3 -(isobutenyl)-2-debenzoyl-2-(2,5-

’a, 9%..ﬁfmzsyy-b%n&wli-i@amanyanqhbuarawnakmcmm - 3' -Ai ssolution
obut ecg%/tai}ni%_g 7a,ga-epoxy-z'-(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-
debenzoyl-2-(2,5-dimethoxybenzoyl)-1 0-dimethyaminocarbonyloxy-docetaxel (20
mg, 0.016 mmol) dissolved in a 1:1 mixture of acetonitrile:pyridine (1.2 mL) was
20 cooled to 0° C in an ice bath. To this was added hydrogen fluoride-pyridine (0.25
mL) and the solution was allowed to graduaily warm to room temperature. After 16
hours the reaction was diluted with ethyl acetate (15 mL) and quenched with a
saturated sodium bicarbonate solution (15 mL). The organic layer was washed once
with brine (15 mL) and then dried over anhydrous sodium sulfate, fiitered, and
25  concentrated in vacuo. The crude residue was purified by silica ptlc using 70% ethyl
acetate in hexane as the developing solvent. The band containing the desired
product was scraped and rinsed with ethy! acetate at the fiter. The organic layers

were combined and concentrated in vacuo to give 12 mg of 7a,9a-epoxy-3-



debenzoyl - 2- (2, 5- di net hoxybenzoyl ) - 10- di met hyam nocarb
onyl oxy-docetaxel (20 ng, 0.016 mol) dissolved in a
1:1 mxture of acetonitrile:pyridine (1.2 nL) was 20

conled to 00 Cin an ice bath. To this was ad

h\%?g"éé’ﬁ&ﬁ uori de-pyridine (0.25 nL) and the@@?ﬂ’t“?%"r%“”"
was allowed to gradually warmto room tenperature.

After 16 hours the reaction diluted with ethyl
acetate (15 nlL) and quenched wth a saturated sodi um

bi car bonate solution (15 nL). The organic | ayer was

sl Sdenierslrerdapeteoytd (o heitbesin faféflarminc-

CONGaiohadEtocatax@lcuo. The crude residue was purified
by silica ptlc using 70% ethyl acetate in hexane as

the devehamimg ©obiss!t.24Ti8e3 bantize msdini 49 (s.HBaH),|1-73 (s. 8 H),
t

eottalsof AT 1§ 8) SRS 178, 228 et e o 1 )
G0Ny, 48h, arid), 290¢e 8 HRREE (5.8 HhSHO (503 HiBeB61(8, fif).o1-92 (s, 3 H),
72, 90 £R0Y L5 YA ADASHYALE PG PATGEP2OEHA 1472800, 2 H), 4.89
deph 13- butenyl ) - 2- L2 - h

o476 s HivAH0 o H S50 D S8 HE L, 328 @l PRt 1 )
( CD@.8) (dSJ £.628HHESY HE 5H0,(d,1! £6.0Hz, 1H-$.02(t, 46 §4Hzg! H), 6.94 (d,
11348248, by, 7 (4, §3.2% Pz, PHRO. 4R, B= B2 HR 104 bz LOMS

oo

3 HY, 2. m. , 2.36 (m 1 H),
12).490(%HQN@19NQ2%0<1(§?3-@}’$B"}5- 2% (s, 3 H), 3.79 (s,
3 H, 3.86 (s, 1 H, 3.92 (s, 3 H), 4.02 (d, J =6.0
Hz, | H), 4.28 (m 2 H), 4.31(d, J =7.6 H, | H),
4.80 (m 2 H, 4.89 (d, J =6.0 Hz, | H), 4.90 (s, 1
H, ¥-(furylseres 9 6 . 1 =84 Hz 1
H) , , ok, 5, Mo m 6.0 H, 1 gper
H) . | , &»2%;4@
H); . 5 Ohe @g:b Mg 5 ] 36‘ J = Q.Szm 'ﬁau
Hz, : r=CA6HBMN2 018N g @l cd: o 8:
923. 4; 4. 3 - (2 oris ajns
a_:. pnrs ' pGso >l 4 . >L xz_,Lal. ~OIWo wo aw
""o- | oeay npv ~owF3 AXO XDyL %o TER t4«§,ﬁ_
O-I-I PS - — = * .”"

oH 'ﬁé‘-" m "ok C{}ﬁ? TR |

m‘«%iou‘" M-&M

N0 B&mps  OH i Gac
0

CeoHgiNO1gSi; MO

15 Exact Mass: 1169.58 Me



O C60HI91NO18S12 MeO 169.58 1 Me 15 Exact Mass:
1169. 58M WD 2006/ 061258 PCT/ E1' 2005/ 014177 25
10- Acet oxy- 7-(tri ethylsilyl)-2"-(triisopropylsilyloxy)

3' -dephenyl - 3' - ( 2-
fYYPfP‘)“"’Eua%benzoyl -2. (2, 5- di met hoxybenzoyl ) - dBEEEEAR}014177
A m xture of (3R 4S)-1-
tert-butoxycarbonyt)-3-triisoprgpyl silyloxy-4-(2-furyl
)-azetidin-2-one (1.27 g, 3.11 mmol) and
7-(triethylsilyl)-2-debenzoyl - 2-(2, 5- di met hoxybenzoyl)

-baccatin ' v ' .
anhydr ous“#hé“%%%? r‘%e trﬁdl%‘%’ﬁ % @l&?’)k cfeg:hbnyl-s "2

- 40' Cs'mhﬂ-dpbenmﬂﬂﬂﬂmif(‘sthsxm“zsﬂbw!}e'mésma%% gf (3R,45)-1-
d 2 gpwstﬁno gbﬁbémthﬁﬁ propyisilyioky-e(Bilirfcazetidin-2dewqerr g, 3.1
- a
The RN, bl onafieh Eh S rbuicky o paediin i 1. g,
afmoRiSummeli | ware disselvedl isxanhydrous) THF {20 f@t)h'\'/"l‘e Abdyrgtwas cooled to
(100 4U-C>én8)l 0 M DBIMDBT.5 W00, D6 HiitiOvdsataes dibpiwie g 1@sCtion was

cul r 2l ﬁ%w“*‘{ﬁe%‘h 705503 WG, SFBLDFL S oprpee. e

was fRActidn was grenshed Witk salyeited: aquaeHs @MMPNBm gblerdeyand extracted
acet fé ethyl Q&m&%oo e ¥ be T%El&ﬁ‘tbmeﬁ'&béhl@ﬁayers were washed with
%8 Aceh_} Z% mL dr| lcn?elrlrXaJnesmm(a%uliflatlesaor%rl':oli%Xen%aLe%lI vgéuo The
I( zﬁuﬁa rgd&g?ulf mwsnﬁgﬁzgga ,gel dolnmn Witk ?ﬂéﬁeﬂjyﬂimtegithexanes
axe ad theeifdht, lyfel {rieth “(iriiddp sphenyl-
g(g‘)(fm I@@Lﬁ ?(%etﬁz@%nf dfgg_lﬁlxe?gs g:hglg solig (2.88 g,

. 98 %i): HNMB (GPCIs28 2538, 6 3)1H).82 o, 3 K, 182s,19 H), 1.36 (s, 9 H),
%5 461%m(s B s§{rﬁ31 (1; 1,96 (’5')3 32744 (533 H? 5 (333 ﬁg 2A#5(m , 2 H),
b BT 1 Mo (s 3 Hy 5] G Py 7R 1§ 8B Hag HhSgE s, 3 .
(d 3.22 (d,..2= 812 Hz] 1 H)4.4B(n2 2 t@)m4,a42dH) 85, 6H) (4890d,¥=1.2Hz, 1
Hilzsﬂuh') 2%%%1((20[1%33@4 =BQl (h‘is M, J=32

(s Tzkﬁ”)é 49d.4= 3 8@“5 H). 5141|-ﬂf 16)978819 agZIjziH)ss\?
20 2, (d8, 2=H2, 32#& 1 R), Z0((d, / 3 32 H2,21 HDHZB(bbs, 17HR /% DCIMS for

iig%?@?““‘%‘?&;“%&@_‘@o‘r‘ﬁ Eﬁd}} 1 Zm 0 CO'?ll E,%: oH 8

H OAc C54H/7NOL8SI Mao Exact I\/Bsaeo 1065. 49 /I Me

10- Acetoxy-2'-(triis | silyl oxy ephenyl -3' - (2
-furyl)-2-debenzoyl - g\o&gu 0 @

oTIPs OH 2 BAc
Cs4H77NO4gSI MeO
Exact Mass: 1055.49 Me

10-Acetoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-{2-furyl)-2-debenzoyl-

25  2-(2,5-dimethoxybenzoyl)-docetaxel. : 10-Acetoxy-7-(triethylsilyl)-2’-
(triisopropylsilyloxy)-3'-dephenyl-3'-(2-furyl)}-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-

docetaxel (670 mg, 0.57 mmol) was dissolved in ethanol (2.5 mL). A solution of 5 %

hydrochloric acid in ethanol (5.0 mL) was added dropwise. The reaction was affowed

to stir at room temperature for 5 h, after which it was complete. The reaction was

30 quenched with saturated aqueous sodium bicarbonate and the product was

I
Ol



25 2- (2, 5-di net hoxybenzoyl ) - docet axel .
10- Acet oxy-7-(triethylsilyl)-2
(trllsopropyIS|Ionxy}3 dephenyl -3' - (2-fury

- 2- debenzoyl - 2- (2, 5- dlnethoxybenzoyl) docet axe

670
rﬁﬂozﬂ"‘@?lzﬁﬁml) was di ssolved in ethanol (2.5 'f’EP&QS"’“m

solution of 5 % hydrochloric acid in ethanol (5.0

m -) was added dropw se. The regction was allowed to
stir at roomtenperature for 5°h, after which it was
conpl ete. The reaction was 30 quenched wth saturat ed
aqueous sodi um bi carbonate and the product was

2006£9Eetedgniocethytaselgtsy (38 Ml 2)2Eh%§?m%le?°bathvirﬂq9taéq layers were
acet ahashed Mathidater (25 mLbhe) aharbkine €25 rat Rytl), dued bedrandghesium sulfate

vver e and\'agcl?w%gntMtéJ1 n%LS%ugf S‘ﬁrdfncrffdel) 1 (fé‘ﬂ%é% m@%pﬁoﬂsnlﬁoxy)é -
vac udephery- Hq]@lyl)-z-debenzoyle (2,5- dlmethoxybenzoyl)-docetaxel was used
é@ ﬁmhmmﬁ‘caﬁdrf 't SOMR (DI S quw)zﬁlﬁ 1.12 (st 3 H), 1.25 (s, 3 H),

oyl ) 1 d G ERL TR S BT R g st 310 el B SHR PR . 2 0
(CDCI2§)‘ (m, @)"bzs%ﬁr(s 2 H)§74 (M. 19H), $,899s§ H), #.265d( 4= 84, 1 H), 4.38
H) (. BR), (4990(91 BDH), 8.24 @n (3 H),3.69 (d, =858 HE) 1 ?) *d)19(31 %), 6.30
s i1, S5klal5= o3 Mo P 71 5, B 7 871g a1
i@, m. ?@ (e s, 11 W) M4 IS fQ"rﬁs«t‘i‘nNﬁ);aS'NagGa(Odﬁ 107815) fous: 2078.3
(m 2 H, 562 (d, J =6.8 H, 1 H, 6.19 (m 2 H),

6.30 (m 2 H), 6.88 (d, 1 = 9.2, BoH)o?c,QO(dd J =
9.2, 3.2 Hz, 1 H, 7.2 (d, J = 3.2 1110 H), 7.30

(br s, 1 H. mz LC N ige

1078.5; found: 1078. 3.

CAC C54H75N017Si  MeoExX4ct ﬁ
-(trllsopropylsilyloxy)-3 ephe

ebenzoyl 2- (2 5 15 _di net hoxyben ctaxel.

10- Acet oxy-2' - (tri§ @R;%?g
(2-furyl)-2- debenzoyF 1?‘%” met h

gxybeonyI) docet axei (605 ng, 0.573 mmol) mash ;
OO A MM i
he dimathoxyhengeylidasgtaxele. teHAcetaxy@i-{trisoprenylsilylonyi:8'elephenyl-3-
W| t h(zanwzhmgenmez demﬁgyl)tmc,fabg&akésrmsﬁﬁg a)loagt@%&ﬁon was
et h ac e? JP Eggﬁdlnﬁgg %? p(:/vé% zé'&e \man?ﬁ\ﬂi;?tgr 5""9er8§< added
1) aﬁ’fap\wﬁ¢ ipver Sgnini_ after1 whichy thes teagtien waampmpm;s ‘Hedieantion was
sul f gitutadaxith ciyna&Its ah@auérﬁhed/ﬁﬂﬂéhtufarﬁﬁ (&R ahffdnfling chioride.
acet%r%aic?wéa sfisBlediip el el W%w“fer& pshed Wikl water (25 mL
- (% f) ansidysing B8 rel kylDadtigdl oger-anbysrews/sodBim §ulfdteranid)cofcentrated in
Sl\zib tem:oleﬁ of&hegeaa RENGPY lsﬂicéj@& RhlahRlwitA %034 ethyl acetate
( st}segér\eﬁ. {%%&ﬁuag'g H&ng%éﬂuf@ropyfspﬁgxy}i%qupbgn yl-3'-(2-furyl)-2-
H) , debgozoyk2-{25-dimethoxybenzoyl}-docetaxel as a white solid (507.6 mg, 87 %,
25  two steps): 'H NMR (CDCly) § 0.95 (m, 21 H), 1.11 (s, 3 H), 1.24 (s, 3H), 1.40 (s, 9
H), 1.79 (s, 3 H), 1.86 (m, 1 H), 1.91 (s, 3 H), 2.29 (s, 3 H), 2.36 (m, 2 H), 2.57 (m, 1
H), 3.29 (br s, 1 H), 3.76 (s, 3 H), 3.88 (d, J = 6.8 Hz, 1 H), 3.92 (s, 3 H), 4.19 (m, 2
H), 4.43 (d, J= 8.4 Hz, 1 H), 445 (d, J = 8.4 Hz, 1 H), 4.91 (m, 2 H), 5.24 (m, 3 H),
5.65 (d, J=6.8 Hz, 1 H), 6.21 (m, 2H), 6.31 (dd, /=3.2, 1.6, 1 H), 6.90 (d, / = 9.2
30 Hz, 1 H), 7.02(dd, /=92, 32Hz, 1 H),7.23(d, J=3.2Hz, 1 H), 7.30 (br s, 1 H).
m/z LC/MS for Cs;H,sNOy;SiNa’: caled: 1036.5; found:1036.3.




H, 1.79 (s, 3 H, 1.86 (m 1 H), 1.91 (s, 3 H, 2.29
(s, 3H, 2.36 (m 2 H, 257 (m 1 H), 3.29 (br s, 1
H, 3.76 (s, 3 H, 3.88 (d, J =6.8 Hz, | H, 3.92 (s

3 H, 419 (m 2 H), 4.43(d, J =8.4 Hz, 1

(WO06068258 " 1, 1 1) 4.91 (m 2 H), 5.24 (m %Tﬁ??"%g"““”
5.65 (d, J =6.8 H, 1 H, 6.21 (m 2 H), 6.31 (dd, J
=3.2, 1.6, 1 H, 6.90 (d, J =,§.2 30 Hz, 1 H), 7.02
(dd, 1 =92, 3.2 H, 1 H, 7.53(d, J =3.2 H, 1 H
7.30 (br s, 1 H. mz LCM for C5ZH75NOL7Si Na+:

calcd: 1036.5; found: 1036.3. WO 20061061

PCT/ EP2005/ 014177 27 V' _F O HO &010X oax" | KNH O
H OTPS OHO OAcc G5 H7iF3NOl988I L #CF Mass:

1145.43 1/ Me NH ©

7-(trifluoronethanesul f,onyA.Q » O® opyl silylo
xy) - 3' - dephenyl - 3' - - OH £ &N
(2-furyl)-2-debenzoyl . 27(2, 8%‘*‘. nmet ho nzoyl ) - docet ax

el. 5

2' ;(t riisopropyl si%%gwﬂgﬁsagéﬁﬁe 'ﬁé 2-fury)}2-de

benzoyl - 2- (2, 5- di hgxyﬂ)e?fzoyl ) - etaxel (1.7 g,
1.68 mmol) was dissolved in nmethylene chloride (10.0
m.) and cooled to -30 C. i di pe o]
vva)s adde dZ-(tﬂﬂv?'ew&&‘a'B?“'{?%H’ﬁY%E aﬁ%‘f’]‘gg%?'?’& gfs%lﬁlﬁgé ﬂnrg%ﬁenyl 3
3. 4 (Eyl)-2-debernzoyl-2{%5-dimethoxybepzoyl)-decetaxel;r ni ng t he
rg acbj-@{i‘ bRl b@ﬁ%ﬁﬁ?-&eﬁ%ﬂ-@l@&%ﬂ)-@-bbmdquz)sar mto
0CS|V\i 8er , . a C 0 nt. j.t : :
conp nm@OMzwm%W%% bx ?Pé El"g@l Wtdéssgwﬁ(? " rg%tgﬁ?eechlonde
(150 (0.0 LY knd covtehtod 304 C.HPynidine r(0.68 onlniB.4cmmpl) avag agidpd, dollowed
((: ggc gk ttr?ﬁé%%n&y?i&eﬁ(gtsg‘gﬁ[,Tﬁm?ﬁgH 'Hraeg@{lédlﬁtﬁlosr’ia@ Q?._S frr_lL). turning the
on aregclioroyeligw] Tweaﬁti?"qusw% gg% ‘Q?’H}/f% %eqog*&eb‘l’éﬁq%' at which
hexapemt Rwaktompletsamhe pyodictiwag) lemra(ctqdi imo@hm@rﬁgo mlL. x 1),
| f onvi ) -2 - i ' ) .. Iat
(2- 1 YRGhT Y iah G OE P Gy (50 ML), HradehSramaredium sure s
di meBheLansentaed 1. vE6¢R THR £fuds seside was Ruriied oy piligaoq] co
75 Yk M:Po MR %aaa@? agﬁ)segfnw %2( e zéua(;)) w;mg( Z;(tgﬂygmmethane-
L. 22( 53 JZ'- i i . 3. (2furyB-2débenBoyi2-(2,5-
”'IRS‘V i &o sy 3 yl Z 7
Ebg: @imgtpogtiwgoyligécgtw[ asg%vgyte(@, id(7.44 96%%‘% E%Mfép(&a) 50.94
21. 2; (ng1 Fg),i,%;.(i, a%), 1;;5.,3 14)21 3.;; ?,9 H) 21:;?@14 gg)zl:.:o mg 5 H), 2.40
) dmgh Hy, 278 ;384 (5 4 H)3.74 (6, g‘l-pfz (s, 31, 8.9801¢, 4 = 6.4 Hz,
;D H) ,1 2P 4@130. <?d ;6 §z,21 H), #.301(deJ FiB.4 Hz H)@-Jg?o(d( éf %m_:lz 1 H),
9.2 tizgg i, 'DH), §.283m( 2h), 5136-(nR.- 2H), 8.62 (/= 6.4 Hz, 1 H), 6.21 (m, 2 H),
20  6.30 (dd, J=3.2, 1.6 Hz, 1 H), 6.90 (d, /= 9.2 Hz, 1 H), 7.02 (dd, J = 8.2, 3.2 Hz, 1
H), 7.19 (d, J = 3.2 Hz, 1 H), 7.30 (br s, 1 H). miz LC/MS for CrsHzF3NO,SSiNa"

calcd: 1168.4; found:1168.4.

(o]
CgaH72F3NO1gSSI MeQ
Exact Mass: 1143.41 Me



H, 7.19 (d, J =3.2 Hz, 1 H, 7.30 (br s, 1 H. mz

LC M5 for C83H74F3NOL9SSIi Na': cal cd: 1168. 4,

found: 1168.4. FF )~NH O OTIPS OH 6 CAc

Co3H/2E3NO1L9SSI MOO - C Exact Mass: 1143.41 /

MBEPGESSE peT/ EP200S/ 014177 28 Wezihoosunarry
7-(trifluoromethanesul fonyloxy)-2"-(trlisopropylsilylo
xy) - 3' - dephenyl - 3' 28
(2-furyi)-10-o0xo0-2-debenzoyl - 2- (2, 5-di met hoxybenzoyl ) -
docetaxel. To a stirred solution of

L e RrraraatnabosuomyIS 2 b AAy Y} 3 deopniiys-3-

fur jzgfu.;gmehﬁ@mu&beﬁzéﬂ -252¢5-dintethnxybenzoy))idocataxek ofa|a stired
1. 44 ' -3-(2-

s i RO S e e

ol fyryigrdebaras ammérmhaaﬁ"@rd%'? mﬁ um

per r,Héthﬁ&g ENIdrBE4SD) m( Pidas avged @Mhmphollnv%om%ﬁmmpﬂégo mg,

m xt W.,oﬂfe{@wg h&’d.ﬁaﬂ‘%he BRI B bmtﬁeﬁuté {TPAP) (62

noni ours

eact 7 f b Semﬁ ture with
t hr ouglP. tiemmol. Jhel resyling mixture waslip R S S
mst hybdang: hlager dfhouFEhlﬁe Creaﬂﬁmwdssmtpedrtatoaom celite and the pad of

pf%?&gw&gdgﬁsgdv %hfoﬁaé“ t rRg m.rwde sifinatent was

usin
Hbetca:tngentmteqiem AAeUo qqq!ethg ,rq;y[hpg r'i%s"&?rﬂ’ nﬁﬁf Pﬂé silica gel column
pr odm W@%eeth C&Ueﬁth &ﬂdemecemd fruetibns woglaining6the product were

G o SRR MY o ooy
- 2- dmmmlsuﬂom-a'mh@%@AM%%}O-&GEEQW!@T 2
sol i g yildetathxe? a8 aSblid. MH KMRHCDCL:) 88.91m, 2151)31.15 (s,

f%n ;H{, észrsng Maris, i 3893, 8, %&ﬁr(gng?'ﬁ)@ Fprds2 (m. 1
.y B) Z81,((m, 1|H)H;79(mewl)(a,67m,a=aeql-lﬂz H13|.1)3(s§-!l-,|133(8§(s.1H)
?(é%ﬁ)s (d'DJ 8.8 H11 (5, 4.4D (o) J = 8.838z, (IH), 4.8+ (B./4=8.8 2, 1
7. 1H)%')89(g 29 ;;szj u-_l)%é(mzﬂfj i%a;{ré . 8r2 b, 7= 8Pz, 1 1),
5. 246(1m(t2-51)3Hz511-a §.20 (& J= B2 Bzt H),B.48)(0, J 324 16Hz, § H), 6.90
76 S(J'Z: dzHi 18 2%1((&1 L 523 214 Hi?H)s(dﬁleaz(r& 1H)=7.29 (br
(dd ang) gszLCIyI :r§53 @F ,ggsqg Eﬂcd J1665 fé;rﬁ)z11s§101
7.29 (br s, 1 H. nmz LCM for C53H72F3NOLISSI Na

cal cd: 1166.4; found:1166.1. O HO -410 NH O i ~xNH,
OTIPSQ—ISHOAC\$TL5’SO@SOAC 0 MO

ﬂ\Oj)l\l,}lH 0

BTIPs

CsH7aNO4SI  MeC
Exact Mass: 995.47 Me

70,9a-epoxy-2'-(trilsopropylsilyloxy)-3'-dephenyl-3'-(2-furyi)-2-

25 debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel and 70,100-8poxy-2’-
(triisopropylisilyloxy)-3'-dephenyl-3'-(2-furyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel.

Sodium borohydride (102 mg, 2.7 mmol) was added to the 7-(trifluoro-
methanesulfonyloxy)-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-(2-furyl)-10-oxo-2-

CsoHysNO 1851
Exact Mass: 997.4¢



C52H75NOL6SI Meo-1~ "I C52H73N016S1 Exact Mass: 997. 49

Me Exact Mass: 995.47 1/ Me

7a, 9a- epoxy-2' - (triisopropylsilyloxy)-3 -dephenyl-3"-(
2'fur¢¥ﬁi 1135 22 P2005/014177
dWBSABHGI25S_ (2, 5-di met hoxybenzoyl ) - docet axel BHFHE

7a, 10a- epoxy-2' (triisopropylsi

| yl oxy) - 3' - dephenyl - 3' - (2-f urylg - 2- debenzoyl - 2- (2, 5-

di met hoxybenzoyl ) - docet axel . Sodi um bor ohydri de (102

ng, 2.7 mol) was added to the 7-(trifl uoro-

nyl <aburgRyR A firtentebay BB L 2 e, D84 inaif GRUGlved in

PCT/ gk p ® k)7 After28 min, the reaction was complete and diluted with ethyl

cenls Cﬁ%o 1% ( REPHHHIREBIATID O 3o Taashed wih
0. 54 ps“%‘i‘i‘@%’g? élﬁ g

o s s Ao o (G5 et} PR oy st
%Cetéﬁdeconwﬁralﬁdoﬁ WabuoNahe @xidearesidub wns @urifieklydn a@@ggggl column

((:ﬁl gﬁ"ﬂué&( %) t ayetffé W E&a LY R @ ﬂ.ﬁﬂ%ﬁi@ fted 74 Su-epoxy-2-

drle over an

sul f(atmpﬁopawwhamhm%{ (2 Bgbarenz s Btonpenzon
WaS gk iahbiqes® aa a8 i9h) drl a6 Oocepouyra-(tnisdpropyBilgexy)-Bydephenyl-3'-
acet 9 e bt -Qéaenzoy 233 5- L rﬁetﬁ&&gmzoyly-lj@ée?dxgﬁzﬁhﬁ;g 43 %).

(td|sopropyIS|Ionx 3' -dephe 2-fury.
10 debenz Gih9opeRaxy=? REAIR Mww;é Pt gy
ny, é&e"&oﬂm 2,5-dimethoxybenzoyl)-docetaxel: 1H NMR (CDCIs) 5 0.92 (m, 21

(73 }8? Jr O8Y3 fiy, .33 () SR PRY 3 0'RY Y ks, 3 AFIQB]EYS HEF 2:15 (5, 3

2- debRizAsym, 8.H)22.86 (. et@dKgubH) 3yi5) btk BJ84p 35393 (5. 3 H)
o, 4314 -Jé)OHz 1, H) 4.25(d, J= 7.2 Hz, 1 H), 4.32 (d, /= 7.2 Hz, 1 H), 477 (m,

;éa fﬁ i p4o¥/(brs L, 4io8 WF RS 4% {nR 9, S6a 4 D288 Hz 31 1, 6.06 ¢,

debemmﬁ H2-1(1), sza.(mwﬁmehtlmae (H8ckT 3280 Het yg-90 (A /=

CDC?@HZS 1%97?06 (8d, 9% 9, ﬁ)@ssz 42, 08H], szlzee(dw 32 Elﬁ) 1(512 7:1\3; (s, 1 H).

(L G M sorgibinigShye ol g o e bz £,

3. 55 | 3.76

Y 2600 H b epng-ﬂ-(ti@swomusiy!oxyémep%f%a (afngé)ﬁr

%Oésaelger{iéyl ﬁ%- I-i'rbﬁ-dlngetg% é—i zog%)-dbdaisaxgg ‘agmg:gr(c%mﬂ a};% 95 (m, 21
fb%(s Y 1,305 54013 ﬁm% 6 H), 1643, 2.20-2.36

1 H) (mmm qwmﬁ H), .75 (28 )89 (5. B4f). %4@,@11(%%34873% s, 1H),

i 2 37 ( r §)4 HY 58 (609 = 4l0 Az R), 53252(ni-|ZZHll,Sl-3ﬁ(d7.f12$OHz 1 H),

r o
kiR 5 (75 e, T e

@a e}SCB()Bsz(ﬂrH) sTo%?r &by §.3%|I-tzxyl) Hy' Zg@,glpfeﬁﬂ m(zszIMS for

©

uryl e ﬁb iNa*: calcd: 1018.5; found:1018.4.

debenzoy 2 5-di et hoxybenzoyl) doce&axel 1H NMR

(CDCI3) 8 0.95 (m 21 : 1 15 (s A% 1.31 (s, 3

H, 1.39 (s 9 : 183 % 3 H),

2.20-2.36 (m 4 H), @pké SNA 3 H

3.89 (s, 3 H, 4.40 ( 78 (I H) 4.92

(br s, 1 H, 506(d “NH o(m 2 H),

5.36 (d, J 6.0 Hz, 65H18(m H)GAG 27 (dd, J
6 1 H

= 2.8, 1.6 Hz, ,688(d J=92H=01H, 6 99
(dd, J = C43HsaNO1g MeO
Exact Mass: 839.34 OMe



25 9.2, 3.2 Hz, I H), 7.22 (d, J =3.2 Hz, 1 H), 7.29

(br s, 1 H. mz LCOM for C52H73NOL5SI Na': cal cd:
1018.5; found:1018.4. 10, OABHo OHp HOAC a
C4A3H53NOL6 Mso Exact Mass: 839.34 / Owve W

JWO6PBHEESE PCT/ EP2005/ 014177 30 PCT/ER2005/014177
7a, 10a- epoxy- 3' -dephenyl - 3' - (2-furyl)-2-debenzoyl - 2- (2

, 5- di net hoxybenzoyl ) - docet axeb?

7a, 10a- epoxy-2' - (triisopropyl st1yl oxy)-3'-dephenyi -
3'-(isobutenyl)-2- debenzoyl 2-(2,5- dlnethoxybenzoyl)-d

ocetaxel (49.1 ng, 0.049 %,lvvas di ssol ?

pyri di ne?adou@npxy-ﬂ'l-ﬁ,emﬂnll':""ﬂz rylj-2/debappay gg %a' to

0" C. yimettla dz@? oththaO 78100-8bexy- Mnsemdmdiualnm&héepheny‘-
reaction Wwas we

i i S S o m 00
sat uﬁmwdfvasaq-smjm mdvrmemce&nwﬁdté 1 o) ek gogipd o O
ef hyHF’@@BE’g 0:3018. 5%t§&’\kfa@§aiaat #ndl tay eeaction wascaiibwed to warm to

( 15 rﬁgmxlegipggﬁge gl qyzyrf gyed gﬁg URQH Saadfidh L&ﬂ&ﬂ&n@&ﬁ saturated

d 'agueous Ia S were
was hefliewid Sodiunh picarkorste ead gupmecwitla( ethyl ace 1@e@(5t%pﬂe§§e layer
et hyJéasaﬁgéh%h %nt]l'naaﬁﬁ ﬁn%&tﬁrameow ddaivnabiesrbérdsie (M5 mL x 2) and

rie

over rous sodiu
C onc'é'ﬁtcP'aP'é'Bd ?ﬂ”e\%l% efsca%@‘ Eﬁ# wl &hg%g'eﬁ?te (30 mL x 2). The
0y er comblineziaetgll acetatd leaers%aetenyasm ewith wateh (Hefikn¥® £).odried over

the EA@%BS sﬁblﬁrlndél.@’ )(g@wd]&'f\mntrated m vacuo. Crude residue was purified

| 5- t

hoxy SN Siigh )gelom%b{i% Pt%gé'agt 53 Xgpog, 8¢ e’ Bt 918G 7o, 100-
( CDChpxy 3 -aahgﬁnﬂa é;?éwz-mamﬁbz;gzﬁwlemmgylg@ym (335
1 9 E;S % 16 8.5, 2a0@, § 8y, 1340, 9 B), A9 (s, 3 H),

m [of1 %y PRI 168 é

752 1§7$s 13H), -0 (s. 23%(%83 6@ %DPHé P (dd, J =
(d 32726 +3, i), 78, 3m),$4sa((m3l) B)aa(ZAJagogsz m);:ygn 2 H),
A g')(de 95 il ﬁg) If?lé) ﬁzzg%i)l H)g_484(t£r 1$4), %?4:;; 3220
1 H)HZ.61 b 5.3 (g 3-H)g6.48 (br's, I H)y6.26( :! (

2.0 bigHzl 1H), sﬁzaﬁJ%cbzazqmzoalzdd uq@z 372531(@729(&.1 3.2

2 Lﬁ&%ﬁ,jé 5 12424 Hy el B 6 Cifichuo g caléa: 382 3 found:

cal 0662862 3; found 862.3. O .o, HO

C43H55NO1g
Exact Mass: 841.35

7a,9a-epoxy-3'-dephenyl-3'-(2-furyl)-2-debenzoyl-2-(2,5-

25 dimethoxybenzoyl)-docetaxel. 70, 9a-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-
(2-furyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel was dissolved in pyridine-
acetonitrile (1/1, 1.5 mL) and cooled to 0°C. HF/pyridine (70:30, 0.2 mL) was added
and the reaction was allowed to warm to room temperature slowly overnight. The
reaction was quenched with saturated aqueous sodium bicarbonate and diluted with

30 ethyl acetate. The ethyl acetate layer was washed with additional saturated aqueous
sodium bicarbonate (10 mL x 2). The combined aqueous layers were washed with



HO%OH OHe HOQA NOL5 MO Exact Exact Mass:
841.35/ Ow O
7a 9a- epoxy- 3' -dephenyl - 3" - (2-furyl)-2-debenzoyl - 2-( 2,
5 di met hoxybenzoyl) - docet axel .
‘3053306@&'&;(%/- 2'-(triisopropylsilyloxy)-3 deph]e’ﬁWP7§051’014177
(2-furyl)-2-debenzoyl - 2- (2, 5- di net hoxybenzoyl )
docet axel was di ssolved in pyrb,pll ne- acetonitrile
(1/1, 1.5 m-) and cooled to 0"C. HF/ pyridine (70: 30,
0.2 mM-) was added and the reaction was aIIovved to
warmto roomtenperature sl OV\Ay over
e thopcarals (4o si7a T\ combERY I AATALE AUt et trepeshed it
bi cagfasiad mLang), diddibved am;tdrmscsoémmwulfue@mcencemeted in vacuo.

et hy, rgﬁlcff@tﬂ?fﬁ gjgﬁe{‘“e %Qedé 1 Witk Ps W&hﬁ'a@@lﬁ{a in hexanes as the

sat | car bonat e
comzlveatl aqueelging ayer'é“R%‘PB" 2 %& eyl ))%-ggbenzoﬁz <(2,5-

%'006418@&8)@% eéwﬁl asldluhﬁe salid (@0.126|mg F6t%) 8H NMR (EDCls) &
2

s PR DT G0 S i e v 2 o1
sodi 2 gulZ 1), 8.3 fon, 36’:1(:%5@ fdat’e'(ﬁ'i"ﬁzvhﬂb(?’ 148y \H/' 3, J= 40
r eS'tnfi’}qu H)ﬂ§r7]w§ '3fHPQ9©¥§B 1) 4.02 ¢, 9ed 6. mglzm 5, 8a64dny = 7.2 Hz, 1
acet a X |

ol Gl 5 7383 iy 08 L TR 2 me
B 5 5B2rm RéHyHehidoy F)E-4ldz dt Ak 801 #s 5 8517 d %ﬁat Ha2re
(10. ﬂﬁB@géng % , 2 MY @D@I(@)J=89 2H209H0§2(Hdtﬂ).1 9.2, 3.2 Hz,

1. 40 ( 7 s 9

2. 500(3555N015N86 celcdizﬂ64§ fe)Jnd :865§ (s r‘% 3. 71 (d 3 =
4.0 Hz, 1 H, 3.77 ( a,H) 3. A% s 4.02 (d,
Jz64Hz,1H);4§\§;IL . ~H) . 4.29 (d,
J:72Hz,1H),48dU‘jQz ‘ b, 4.78 (m
3H),488(brs,1|—|)@‘5/5ﬁ ; 63 (d, J =
6.4 Hz, | H), 6.01 (t, Sr@®s Hz, °I'5I) M é& 27 (d, J =
3.2 Hz, 1 H), 6.31 (dd, J =3.2, 2.0 1H, 6.92
(d, J = 9.2 Hz, 1 K. In@0si(dd, mebz 32, 3.2 Hz, 1
H. 7.24 (d, J = 3.Ciadiktassl 1 0595073 ~olle= 0.8 Hz, 1
H. nz LC/I\/S for C43H55NOL8Na’ ;. cal cd: 864.5; found:
%gj |_$7 N%lAC ?z-g,gq%y-zt’)-l(tl;'l|gap\roglllIE?oxq_'?.'-deph(e)éyI-S'-(z-furyl)-z-

debenzoyl-2-(2,5-dimethoxybenzoyf)-10-acetoxy-docetaxel.  Acetic anhydride
(8.1l|.tL, 0.858 mmol) and DMAP (5 mg, 0.043 mmol) were added to a solution of
7a.90-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-(2-furyi)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel (28.5 mg, 0.0286 mmol) in pyridine (0.5 mL). The
20 reaction was complete after stirring at room temperature for 3 hours. Product was
exiracted into ethyl acetate (30 mL x 1), washed with water (15 mL x 1) and brine (15
mL x 1), dried over anhydrous sodium sulfate and concentrated in vacuo. Crude
residus was purified over silica ge! with 50 % ethyl acetate in hexanes as the eluant,
yielding 7a,9a-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-(2-furyl)- 2-debenzoyl-2-
25  (2.5-dimethoxybenzoyl)-10-acetoxy-docetaxel as a white solid (25 mg. 85 %) 'H
NMR (CDCl3) 5 0.95 (m, 21 H), 1.26 (m, 68 H), 1.44 (s, 9 H), 1.76 (s, 3 H), 1.99 (s, 3
H), 2.13 (s, 3 H), 2.18 (s. 3 H), 2.40 (m, 4 H), 3.66 (s, 1 H), 3.80 (s, 3 H), 3.97 (s, 3
H), 4.02 (d, J = 6.4 Hz, 1 H), 4.27 (d, J= 7.2 Hz, 1 H), 4.35 (d, /= 7.2 Hz, 1 H), 4.82
(dd, J = 8.4, 6.0 Hz, 1 H), 4.86 (d, J = 6.0 Hz, 1 H), 4.95 (br s, 1 H), 5.01 (s, 1 H),
30 6.31(s, 2 H), 5.72(m, 2 H), 6.01 (t, J = 8.8 Hz, 1 H), 6.24 (d, J= 3.2, 1 H), 6.32 (dd,



Exact Mass: 1039.50 :ne 15
7a, 9a- epoxy-2' - (triisopropylsllyloxy)-3 -dephenyl-3"-(
2-furyl)-2-

debenzo (2, 5-di net hoxybenzoyl ) - 10- acet oxy

|W0A8Qé(‘¥95%mhydr| de (8.1 4, 0.858 mmol) and Bﬁ/ﬁ(&%@é‘?‘“”

nmg, 0.043 mmol) were added to a sol ution of

7a, 9a- epoxy-2' (trllsopropyIS|h%ony) 3' -dephenyl - 3" - (

2-furyi}2-debenzoyl - 2- (2, 5-

dlnethoxybenzoyl) docetaxel (28.5 ng, 0.0286 nmol) in

pyridine (0.5 The 20 reactio )| ete, after

stird Frige, 6 Héo } 89dPed T o1 H) mr@? g%u%’? "gﬁag H). 7.27

ext r aclyeds, Qni o), et 5/ td, dced.athz, ¢ ). miz LC/MB, fox/\ﬁaHeUIOM&Na caled:

wat e nd brine (15 nL x 1), dried over
peRe g okest

anhy m sul fate and concmtrat@d i n vacuo.

Crude residue was pur}i fised over si aggel with 50 %
ethyl acetate in hex gut@e ez%‘v‘ el di ng
7a, 9a-epoxy-2'-(triisopro I . 2 d8phenyl - 3" - (

2-furyl)- 2-debenzoyl -
(2, 5-di net hoxybenzoyl } 19~ acgf"oxy doce?ang\ as a white
solld(25rrg 85 % 1H NI\/R(CDCIB) 095 (m 21 H),
1.26 (m 6 H), 1.44 ;a 75%,361“‘ 3 H, 1.99 (s,
3 H, 2.13 (s 3 ¥ (m 4 H),

3.66 (s, 1H),38O(33 ,397(33H),402(d,

5= 6.4 Mg xy-é'-d% héﬁw-al(ﬂu?ylﬂz-h!éberkobllz-(zﬁ}s-BS (d,

86 thlaet“éxybegz |)szo-a§etg§y g%sjgml b a,ga-e&o%iz (tg&%c?&zyésﬂyloxy)-a'

H) de@nd-B-{2-{uey)-2deenzdyl-222.5dimetharybergoyit 1q-acetoxy-docetaxel

8 m%fp‘m‘ag dls}aolvecﬁthpynéinéﬂacet@m@I% (@ﬂd1 SV?Q.) and cooled
79390

5 f
T et s ot e
IHZ wahd ,to 7rodm tefrperaiure Sody dkemjght 7TI334 réatfior] wasoqu;anched with

1062§gtw8{%57%@40%§§dgﬁr blf%ﬂéﬂgs? Hidted wihiogthfl acslate. The ethyl

O Jr cagb
SAC aesiafpdaveongs waghed witbadgiiral %@@@WS@W icarbonate (10
7a 9&ﬂ_eap2J)théBGomlﬂ@émaq¢beﬁ layeds ivarewgshid dith etihyiogdetete (28, mL x 2).
&%%&ﬂﬁmg&%gyéc)afai&rag&@WEf’fr@ ﬁé&e\bnh water (10 mL x 2), dried
yl'si oxYy) -

7a 9a- epox rirsopr
d&phersl a@ydqogs fsQAim) sultaiso % zcementa '5 YRt e esidue was
oyl } pOrifedaivergiticd @ebwitksd % dti\b acalate(n Banesiad thewshant yielding final

Cons PR, oA S A ity Sldpdtmany
dded0aeplonydoceiae(l A M IBH) dmﬂﬁ OGNt 24 & 6 Byt 41 (5. 9
t enpenat,rs @, S H)W.94 @VEHYI 01U (s, THR 2027at, 2H), 2\/33(m, 1 H), 2.46 (m, 1
ggeneheslede B 1y, 3.79 (s. 4 H), 3.93 (s, 3 H), 4.01 (d, J = 6.0 Hz, 1 H), 4.26 (d, J =
7.2 Hz, 1 H), 4.30 (d, J = 7.2 Hz, 1 H), 4.72 (d, J = 3.6 Hz, 1 H), 4.80 (dd, J= 5.6, 8.8
Hz, 1 H), 4.85 (d, J = 6.0 Hz, 1 H), 4.89 (br s, 1 H), 5.34 (m, 2 H), 5.65 (d, /= 6.0 Hz,
1 H), 5.70 (d, /= 6.0 Hz, 1 H), 6.02 (1, J = 8.8 Hz, 1 H), 6.29 (d, J = 3.2 Hz, 1 H),
6.33(m, 1 H), 6.94 (d, J=9.2 Hz, 1 H), 7.05 (dd, /= 9.2, 3.2 Hz, 1 H), 7.26 (d, J =
25 3.2 Hz, 1 H), 7.36 (d, J = 1.2 Hz, 1 H). m/z LC/MS for CeHs;NO;;Na": calcd: 906.4;
found: 906.4.
3’-isobutenyl series with SS linkers



sat urat ed aqueous sodi um bi carbonate and diluted with
ethyl acetate. The ethyl acetate |ayer was washed
vvi t h addi ti onal sat urat ed aqueous sodi um bi car bonat e

The conbi ned aqueous | ayers were

5 \lyﬁsheq
vW?ﬁ”oéfoﬁVFs acet ate (25 nL x 2). The conbi ned"ElRYAS14177

acetate |layers were then washed with water (10 nlL x

2),

dried 15 over anhydrous sodhum sul fate and

concentrated in vacuo. Crude residue was purified
over silica gel with 80 %et hyl acetate in hexanes as

t he el uar‘l{*yl CI forma a1 f+-rad Pt uduut,

7a, 984 € i 50 ngl - 3 fur - 2- oyl z2¢(2, %45
5-d|% 3 ;}Wwoc %‘Z ﬁ%‘i

%W: [LH X3) 6 Aown ("8.8%6, H). AT ¢ 9 r»ﬁ;ﬁ% 5o
1, 74| (s, 3ubltok 94 (s, &4&»«2 10 (s, 2.27 (m M.é;..
2 H| 2.33(m 1 H, 2.46 (m 1 20 H), 3.62 (s, 1 H,
3.79|(s, 4 H), 3.93 (s, 3H, 401 (d J=6.0H, 1 |

H, 4 = 7.3, 14H), 4. = 7.2,H, 1w A
H. 4. L J = ~ATH), 4. 5. 6 _

Hz, . ( ) - §,‘|,(Fa& W3 8%
5.3 5. : 1 .70 (d, Jm_gi';_
= 6.0 Hz, 1 H, 6.02 (t™ .8 He, 1'191)\4:;5.29(d,3

-3 b1 633 (m 1 504 (4 I =0 2 4

H, 7.05 'I(Hédolloﬂnr@ iRefneditel wire plevidusly destfibédl, J = 25

3.2 H, ,736(d J=1.2H, 1 H. mz LUM for

CH57 gl G eswea‘?‘?ﬁs”“g RN (s Staer gamegn 2

PCT/ @

p p off oo~ or op Mz I

aTvS\ anrs 6 A{ arns Aaoe | arcs a~Aoak b p b Jp~,
4 3Q |7-(alriflmn6mbtham§ulﬁlwbx7h2' (tmsd!mbylgilyloxy)-s'-dephenyl-z'-
' nt e{l &-Mﬁz&fﬁ\!ﬂzwm Mg taxel.

(triisopropylsily oxy 3' - dephenyl I sobut enyl ) -

5 CETrTT Ciifhisrfmatnele eI P2 darb PaBII o ssomnenyi3-

Xy) -

- {isohytanylriproxy-2-debenzoyl-2-(2, s-dlmethoxybenzoyl)-docataxel

(i sobut enyl ) - 2-debenzoyl - 2- (2, 5- di met hoxybenzoyl ) - doce
t axel . 7oc.9a-epoxy-2’-(trusopropylsIlyloxy)-3'-dephenyl- ‘-(isobutenyl)-2-

7oy§t§m¥%9:@@§ﬂﬁﬁ%xyﬁ’§ o9t dbdtaxdil T | SOPTOPYlI'siTylo

(i sobut enyl ) - 10- oxo- 2- deben;oyl 2-(2 5- di not hoxybenzoy

|') - docet axel .
7a, 9a- epoxy-2' -(triisopr OQMILO

|sobutenyl) 2- 10

debenzoyl - 2- (2, 5- di net hoxy g 4o} @
| Bmes  OH3 NN

15

xy)~:3 dephenyl . 3" - (

C57H31N01552Si
Exact Mass: 1133.52

7o, 9a-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyi-3'-(isobutenyi)-2-
debenzoyl-2-(2,5-dimethoxybenzoyl)-10-(4-methyldithiobutanoyl)-docetaxe!. To
a soluton of 7o,9a-epoxy-2'-(trisopropylsilyloxy)-3-dephenyl-3'-(isobutenyl)-2-
debenzoyt-2-(2,5-dimethoxybenzoyl)-docetaxel (28 mg, 0.029 mmol) dissolved in
methylene chloride (1.5 mL} under nitrogen was added DMAP (3.5 mg, 0.028 mmol)
and 4-methyldithiobutanoic acid (50 mg, 0.28 mmol). To this mixture was added



0 bTIPS OH Ot MO\ M C837H87NO76S2Si Exact Mass:
1133.52

7a, 9a- epoxy-2'-(triisopropylsilyloxy)-3 -dephenyl-3".(

I sobut enyi ) -2

d‘éBéﬂ%’?&gz- (2, 5- di met hoxybenzoyl ) - 10- ( 4net hy PHFERIYEHY 417
tanoyl ) -docetaxel. To a solution of

7a, 9a- epoxy-2' - (triisopropyl silyl oxy)-3'-dephenyl-3"-(

i sobut enyl )-2- 15

debenzoyl - 2- (2, 5- di met hoxybenzoyl ) - docet axel (28 ny,

0.029 mmol ) dissol ved in netggbgne chl ori de $1.5 nH%

unde FiiseptopygarRodiimide, deiRH Mhar -£8 BMAY 2. BiggrasHing mixture was
and 4Howet hy stifi t inonb tenpeniture averdights Mhegeadilio® &asthein )quedched with

this,g 344 L) \WRa ZHR4ES WRR Gnethylene chioride (20 mL). The
e se th 1 HEE Db i v
t® Skilfata fitérednaridecpeerdiatadan wvaeuani T resiibe wae putifieainby silica ptic
o . . : .
e LD PR Sk o ARISR NS 1 T o
or gafiecdesype progiet Wik serapachatd (lpsed With albyi acstaie pt the filter. The
dri edrganie nayRrweifeOsombiradi anth conSatitiateidan vhcdo ©rgive 28mg of 7a,9a-
e ! . L 0
ST BN Bhtsbdtol Rl 3 B A GoliEnfILE ool 2 o-
38y e FBjstinpyheszowio-+mehyidinobuisrovi-dacatpxoasa waieispli

pr oduct s scraped and rinsed with ethyl acetate at
the filtelH NMiR(CRSGIglh! 20 (y2drH). Wi ds,coithil i28ds.ahid), 1.39 (s, 9 H),

a6 | j 7 <
oo BBIE 17X L7448 008, Shy gl 120 7 2
enyl ?Qs(g% Y G- 21)52.1%@ 3H), 2.49 (m, 3 ), 2.74 (dt, J= 2.0, 7.2 Hz, 2
:Jli MeH) BBHEN3 b)) :}.sa(h-i @A)rerbyd,di £ mquz;t1am)oyl(3)3-(d,qcetm<ﬁz, 1 H),
as 1 e . )_ A )

J557430 6.} FoB% Tynpaly U (o430, 1= g Wy €82 9 b 402
3 H){d ¥=7A2Hz, 151936 (@, ¥ §4Hz31 H), 5.7 (gweriagping dHy = 6.4 Hz, 2 H),
(2. 06500{t, J38.82HD,1 ﬁ),s 8.95izd, /= 9D (Hz. ﬁg{ﬂ&.dﬁdd%ﬂ.ztgaz HZ 1 H), 7.30

m - 9| H 4 ¥ . .
510, & % 2 40, iyt S CronBl Gk i 135 roun
( 1H) 1 H), 15

d, ¥3188.% 2 Hz, , 4.33 (d, J = 7.2 Hz,

4.46 (d, J = 2.0 Hz, | H,sd.77 ém 2 H), 4.84 (d, J =
6.4 Hz, | H), 4.92 (s, 1 H)k/kﬁﬁ?(d,gJ = 7.2 Hz, 1
H, 5.36 (d, J = 8.4 }%L\OPH), 5. “e%er| apping d, J
= 6.4 Hz, 2 H, 5.90-1t mom, 6.95 (d, J.
= 0.2 H, | H, 7.06 (dd, &~Fgv Y 1 H), 7.30
(d, J =3.2 Hz, 1 H. mzL@M fdHxDoke7NOL5S2Si Na' -
cal cd: 1156.5; found: 1156.2. s~ Q 0
MeO Me

C4gHg7NO18S2

20 Exact Mass: 977.39

7a,9a-epoxy-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyi)-10-(4-methyldithiocbutanoyl)-docetaxe!. A solution containing
7a,9a-epoxy-2'-(trisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyi)-10-(4-methyldithiobutanoyl}-docetaxel (23 mg, 0.02 mmol)
25  dissolved in a 1:1 mixture of acetonitrile:pyridine (1.6 mL) was cooled to 0°C in an ice
bath. To this was added hydrogen fluoride-pyridine (0.25 mL) and the solution was
aliowed to gradually warm to room temperature. After 16 hours the reaction was
diluted with ethyi acetate (16 mL) and quenched with a saturated sodium



XZIHO1 OHOH 0 O QAc MeO M2 CA5He7NO16S2 20 Exact
Mass: 977.39
7a, 9a- epoxy- 3' -dephenyl - 3' - (i sobut enyl ) - 2- debenzoyl - 2-

(2,5-
dVRSPUBEPE-NZoy1 ) - 10- (4- et hyl di t hi obut anoy| ) PHHERIASE™?
. A solution containing 7a,
9a- epoxy-2'-(triisopropylsilyl 05@/) 3' -dephenyl - 3" - (i so
but enyl ) - 2- debenzoyl - 2- (2, 5-
d| rret hoxybenzoyl ) - 10 (4- et hyl di t hi obut anoyl ) - docet axe
25 dissolved in a 1:1 m xture
ac et ewg%mt% ssmruﬂﬁem'eh Mﬁgaoaﬁéaveb&ﬁwaﬁaeq)@qenw-ﬂhb"ne (15
i ce miatdnd then theds ovarsanhgdirens bydium geliate, filtered, and concentrated in

fl uo%(ggt ﬁé Qﬂgag §stL?35w£§—}urﬂ1é9 th{“?hc%%t ﬁsﬂ'l[be&?ifettrgl acetate in

al | owe 00 enper at
16 haametaﬁe!he @amw gelventiThetband woptRinigripe desieadapreduct was

(2 386/61#}1 wﬁhmwgﬁme hi/lladetateSd the it AT Qg aﬂiBIWBrs were combined
i R Rt B 16 o S BRI 3 ohraRy SlitButeny
(15 Zrgebenzay a'ﬁeﬁﬂdld'ﬂlf@mw|)d%%@@'@@ﬁﬂ@m@&@%&'

filtered, and concentrated in vacuo. The crude
resi due wié NMR (GD@a) 59.25i(5.i TH), pt2%(sud Hag! .45 0%, StHilyN.73 (s, 6 H),

acet atzg ( é%ﬂ%@@& <51 d&'as (HE2 0. 207G, S0, o, 118, 238, 1 1),

t
T e 2 e BB (e BTN (1K, BB (b = B Head B0 (5. 3 H)
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g GepE R 4°’f£‘§a239 (FOR 3 e SRDEAY iog 3. R ARG IEYI 0.2 iz, 1
bt BNGAT kb Bekelt M1 SORKIRI TS 1 B). B A6 63 g, 1 H), 6.00
1. 29(1 $+ 834 MB, 1 H), 804(6,.J D0z, 1.H)37.08 (ddbs H)3.2 9.2 HA 1D, 7.28 (d,
g5t s ]329 '(4)314) }/g'gmg\fs %ﬁc&ﬁwu%i@zgaz 59%1“(1690 'g_‘)foury 100.2.

(s, 3H) 2.51 (m 1 H, 2.73 (t, J

3.79(3, 3 H, 3.83 (s, 1 H, 393 (s, SH) 4.00(d,

J = B-Dfuryl setieswith&SMnkers 2 H), 4. 31 (d, J =7.6 Hz

I H) 4 78 zH) 184 UHZ L H 2490
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. MeQ- ]
The following intermediates were previously described:
20 2'<(triisopropylsilyloxy)-3'-dephenyi-3'-(2-furyl)-2-debenzoyl-2-(2,5-

dimethoxybenzoyl)-docetaxel.

7-(trifluoromethanesulfonyloxy)-2'-(triisopropylisilyloxy)-3'-dephenyl-3'-
(2-furyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docstaxel.

7-(trifluoromethanesulfonyloxy)-2'-{triisopropylsilyloxy)-3"-dephenyl-3'-
25 (2-furyl)-10-oxo-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel.



- bo4 '~ ~anrs AMbo 4b The follow ng internedi ates
mere previ ously descri bed: 20

(trllsopropyIS|Ionxy) 3' -dephenyl -3' - (2-furyl)-2-d
ebenzo 2-(2,5- dinmethoxybenzoyl) - docetaxe
7“@9?9‘%*’&8? omet hanesul fonyl oxy)-2 - (triisoprop§TEFINTY77
xy) - 3' -dephenyl -
(2-fury|)-2-debenzoy|-2-(2,5-d5gethoxybenzoy|)-docetax
el .
7- (trlfluoronethanesulfonyloxy) 2'-(triisopropylsilylo
xy) - 3' -dephenyl -
(2-furyl )ra;ammuy- ’-ﬂebenw!ﬂlz'w)-%wmmx%fé'ﬁ%% ) -
doc efgbbhtoy ﬂf?gf}ﬁﬁg%& yehzb@j-dbtstand/ 014177 36
7a, 9a- epoxy (triisopro yIS|Ionxy) 3' - dephenyl -3' - (
2-furyl)-2-
debenzoyl-2-(2,5-d|nEthoxybea;gyrfkﬂocenaxel. -S\~~ 1
O. @ >clvH O\ TIPS OjiPAc b
Exact Mass: 1145.49 H [
7a,9a-epoxy-2‘-(triisoprop
-furyl)-2- 5
debenzoyl - 2- (2, 5- di met h be?m%%)-%-
ut anoyl ) - docet axel . DVAP (4.6 O.
4- et hyl di t hi obut aQQH&Nacﬁmﬁl( 6 ,
DI C (58.5 L, 0374E ass: 144589 added
7a, 9a- epoxy- 2'
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05 O epansai2-25-AErese a0 e TR BbutalynaGBitasol,

reac DMNP (4Bsmgd, ©.C374 awndl), denatbyidithisbutanoimacid (§kmat 9,374 mmol) and
Over g {?8 5af er o)l ‘?vl\}nblLﬂD 8 5448l 4 ea adilitiodl e TlasTd-epoxy-2'-

{hD h
ext a@s@uonwﬁlﬂogé%fﬂ%ﬁa@@ﬁa@éuw debongog2-CSditnolftinzon)
wat eﬂo&eléieﬂﬂa?)s rﬂd ,0.08714 emalyiemetiyleresihionide §0,5 fml).eThgrfgaction was
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A ! WaisfdoRfplete and
g@e IECM f t rg(?ﬂ Cbg%g\?)dé% %q [gggtdiltug Wﬁﬁﬁh'gx an edogfb; ec! anr:o
t he Gut#mhed éptyra{\g:l aguegys @@5@ Product was extracted |

(tri gt pmwé @25 L ax3) w%shedlaplhewgﬂes 8!5 mrz xf Ur gitied>oves ragnesium
zoyi v; [ with
ﬁglﬁg? ﬂ% n%ﬁ%gg&t g ﬁ%@? crude ras1Fue was punf ied over silica gel wi

10- ( docet axe ]7009 .

% : 5B M/Rawm[)(gcgyatqg 0. g\gxar(qn as jthey slugn Ayieﬁﬁ‘- Ja-epoxy

1541 tfigoprBp llyloiy)-_ésdémanﬂ-ﬂ'bza—fufyl}%d@nzo@l 242, 5-ﬂm@@o@¢ynenzoyu.

% ZZ 13“%8119 |g§uta yl}% éegl F%; 3%( fH NMRICDCY,) 5 0.92

" (m, 21 H), 1.24 (m, 6 H), 1.41 (s 9 H), 1.73 (s, 3H),195(s 3 H), 2.05 (m, 2 H),

2.15 (s, 3 H), 2.32 (m, 3 H), 2.38 (s, 3 H), 2.44-2.56 (M 3 H), 2.72 (m, 2 H), 3.65 (s, 1
H), 3.77 (s, 3 H), 3.94 (s, 3 H), 3.98 (m, 1 H), 4.26 (m, 2 H), 4.77 (dd, /= 8.4, 6.0 Hz,

20 1 H), 4.83(d, J= 6.4 Hz, 1 H), 4.92 (brs, 1 H), 4.97 (s, 1 H), 5.28 (s, 2 H) 5.68 (m, 2
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7.31(d, J = 1.2, 1 H). miz LC/IMS for CsHgsNO+7S:SiNa": calcd: 1168.5; found:
1168.4
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25
The activity of the compounds of the present invention were determined
following the procesding described by Riou, Naudin and Lavelle in Biochemical and

Biophysical Research Communications; Vol. 187, No1, 1992, p 164-170.
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Conjugates of the taxanes of the invention and a cell binding agent can be
formed using any techniques presently known or later developed. Numerous methods
of conjugation are taught in USP 5,416,064 and USP 5,475,092 The taxane ester can

5  be modified to yield a free amino group and then linked to an antibody or other cell
binding agent via an acid labile linker or a photolabile linker. The taxane ester can be
condensed with a peptide and subsequently linked to a cell binding agent to produce a
peptidase labile linker. The hydroxyl group on the taxane ester can be succinylated

and linked to & cell binding agent to produce a conjugate that can be cleaved by

10 intracellular esterases to liverate free drug. Most preferably, the taxane ethers, esters,

or carbamates are treated to create a free or protected thiol group, and then the

disulfide- or thiol-containing taxanes are linked to the cell binding agent via disulfide
bonds.

Representative conjugates of the invention are antibody-taxane, antibody

15 fragment-taxane epidermal growth factor (EGF)-axane, melanocyte stimulating
hormone (MSH)-taxane, thyroid stimulating hormone (TSH)-taxane, estrogen-taxane,
estrogen analogue-laxane, androgen-taxane, androgen analogue-taxane, and folate-
taxane.
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t ax ah@n@sese progeim onbneptl@@greb&sfé@% and ofhep pigiaingcarg Aade in the same
SUbS@Q*' B khoiwr! MBIRGS.  For @x&RbIE, ;iapmasrmd%ﬁwd-ewaﬁ b8 Gbstfied with
F ax A RESLIEPD CIRAONES SR Ry | MERPIERY. YA REBVETalaprete. v
bls ndsmtgmmwnt uqz-dem?)ﬂemarmateg at@&PPhat @ambmsdyi-oxycarbonyl
e o
car bgoR®Bs arM-sﬂMaﬂnnM%Z—(ﬁaMEo—aywﬂvidiﬂﬁq}r pbutyrats ed (SSNPB),
thi o? |rgi518|w%lang%q St axlglsa&ﬁ'nc Q’Ih?&“d&'bgﬁnovﬁ'r rnethodﬁ ISeae. Carlsson et al,

thio arni'ng t

bi ndil73)Biaghem. J~\/T2§-7@i? £1978); Blattiepetal 24 BrshersBi7-1624/d985), Lambert

gﬁtnjl Egﬂlt o9 B?Jchbﬁ’;e%ﬁy@?b'(ma?rl@loﬁr& i) GBY AR XBiBEhem. Biophys. 605

(Eg:ﬂS§¥hﬁgd i ol 2’4;2{& biochens §a0 &%55& Bitey tnd Trase’t Antibody,

Immunoconjugates & Radiopharmaceuticals, 1-16 (1988), Worrell et al 1 Anti-Cancer

Drug Design 179-184 (1986). The free or protected thiol-containing cell binding agent

thus derived is then reacted with a disulfide- or thiol-containing taxane to produce
15 conjugates. The conjugates can be purified by HPLC or by gel filtration.

¢ O3¢Q

Preferably monoclonal antibody- or cell binding agent-taxane conjugates are
those that are joined via a disulfide bond, as discussed above, that are capable of
delivering taxane molecules. Such cell binding conjugates are prepared by known

20 methods such as by modifying monocional antibodies with succinimidyl pyridyl-
dithiopropionate (SPDP) (Carsson et al, 173 Biochem. J. 723-737 (1978)). The
resulting thiopyridyl group is then displaced by treatment with thicl-containing taxanes
to produce disulfide linked conjugates. Altematively, in the case of the aryldithio-
taxanes, the formation of the cell binding conjugate is effected by direct displacement of

25 the aryl-thiol of the taxane by sulfhydryl groups previously introduced into antibody
molecules. Conjugates containing 1 to 10 taxane drugs linked via a disulfide bridge are
readily prepared by either method.

More specifically, a solution of the dithio-nitropyridyl modified antibody at a
concentration of 2.5 mg/ml in 0.05 M potassium phosphate buffer, at pH 7.5 containing

30 2 mM EDTA is treated with the thiol-containing taxane (1.3 molar eq./
dithiopyridyl group). The release of thio-nitropyridine from the modified antibody is
monitored spectrophotometrically at 325 nm and is compiete in about 16 hours. The
antibody-taxane conjugate is purified and freed of unreacted drug and other low
molecular weight material by gel filtration through a column of Sephadex G-25 or
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%’ | C%ra% oo J;&uredﬁgfgtﬁ?ég'at ‘o%ﬁx temperature for 90 min. and then loaded on to a
Sephadex G25 gel filtration column (50 mm x 35.5 mm, column volume = 700 mL)
that had been previousiy equilibrated into an aqueous buffer containing 0.05 M
potassium phosphate, 0.05 M sodium chloride and 2 mM EDTA, pH 7.5 (65.6 mL).
The modified antibody-containing fractions were collected and pooled to yield 502, 4
25  mg {95.7%) of product. A small aliquot of the modified antibody was treated with
dithiothreitol to cleave the nitro-pyridyl disulfide and the released nitro-pyridine-2-
thione was assayed spectrophotometrically (€s2som = 10,964 M'cm”and &2s0mm =
3,344 M'em™ for nitro-pyridine-2-thione, and €agomm = 217,560 M'cm™ for the
antibody. An average of 4.53 nitro-pyridyldisulfide molecules were linked per
30  molecule of antibody.

The modified antibody (502.0 mg, 0.0034 mmol) was diluted to 2.5 mg/mL in the
above buffer at pH 7.5 and then treated with a solution of the taxoid IGT-15-075
(0.020 mmot, 19.5 mg) in DMA, such that the final concentration of DMA in the buffer
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In vitro potency and specificity of huC242-Taxoid conjugate Samples of free
taxoid orhuC242-Taxoid conjugate were added fo a 96-well flat bottomed tissue
culture plate and titrated using serial dilutions ranging from 1 x 102 M to 3 x 107 M.,
35 Human colon tumor cells, COLO 205, or human melanoma cells, A-375, were added



(0.020 mmol, 19.5 ng) In DMA, such that the fina

concentration of DVA in the buffer WO 2006/ 061258

PCT/ EP20051014177 43 was 20% The conjugation m xture
stirred at roomtenperature for 16 h. The

\rl\gic?f"f%’ﬁuﬁf xture was purified by passage thr OEE'HEgzoosmum

Sephacryl S300 gel filtration colum (50 mMm x 42 cm

colum volunme = 825 nlL), that RBad been previously

equi librated in a phosphate-buffered saline (PBS)

buffer at pH 6.5. Fractions 5 containing nononeric
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% f | dehyde/ PBS sol ution. The fluorescence in each

well of the plates was read using a Becton Dickinson
2BACSCal i bur fluorescence analyzer. 25 Data are plotted

as a percent of the maxi num fl uorescence obtai ned at

t he hi ghest concentration of antibody or conjugate

(Fig. 1). The results denonstrate that conjugation of
taxoids to anti bodi es does not alter the binding

affinity to target cells. 30 In vitro potency and
specificity of huC242-Taxoi d conjugate Sanples of free
taxoi d or huC242- Taxoi d conjugate were added to a

96-wel | flat bottoned tissue culture plate and

titrated using serial dilutions ranging from1 x 10.12
Mto 3 x 104 M.



35 Human col on tunor cells, COLO 205, or human
mel anoma cells, A-375, were added WD 2006/ 061258
PCT/ EP2005/ 014177 44 to the wells in such a way that
there were triplicate sanples for each drug
concentration for each cell line. The plates were
i ncubated at 37 Cin an 4atnosphere of 5 % C02 for 4
days. 5 At the end of the incubation period, 20 pi of
the tetrazoliumreagent WST-8 (2-(2-
nmet hoxy- ni trophenyl ) -3-(4-nitrophenyl)-5-(2, 4-di sul fop
henyl } 2-tetrazolium nonosodiumsalt]) was added to
each well, and the plates were returned to the

In theiQigimat or for 2 hours. The absorbance in each well of
the plates was then rreasured usi ng the Ml ecul ar
Devi ces pl ate reader at, 4 Sur Vi vi fraction of
cdil s af tp@nesRmpound haying |8 %‘ngmﬁlﬂb conj ugat e
are plotted in Figs 2 a,b. The results denonstrate

p anti bodi es renders high targets

t hat conj i O
specificik@@' %i d. Thus huC242-taxgQid Is very
pot ent i1 Ki [§-F aet human col on cancgr COLO 205
cells w of8x10-113& trast,
antiegn s are about 15 #old Ss
™ e »0%al ue of 1.2 x 10-8
denonst r -4 o Angngef specificity of RS Ot oX™cC
ef fect (F,&f o b €€ t axoi d, on the ot heEHhand
i s equal l potet t owar ds bot h ceII lines (I1C50
10'10 M (Fig. ®k). 20 45 In the Caims 1. A taxane
corrp?ﬂnd havi n lowing formula (1): (8 QR Rink
HO al OH*} (11} wherein Z = H or a radical of

formula H R is alinker; R3is a linker or an

o%ﬂﬁ%ﬁlzl%’H%??%&lé#%?ﬁzrﬁ&%l .or heterocyclic radical,

aving from Car bon atons, al kenyl or -
alltlyl ¥linkgving from2 to 10 carbon atons, cycl oal kyl
or cycl oal kenyl having from3 to 10 car bon atons; R4

rlﬁlke? 'br tﬁmhu &m&ﬁuﬁeacurﬂaér,he&&@bwmmmyl having from 1
to 10 tl %ﬂs‘y’nyly SUbStﬂ'ot Utzego 10 carbon atoms, cycloalkyl or

cycloalkenyl having ﬁom 3 to 10 carbon atoms;

Ry is a linker, H, a hydroxy radical, an alkoxy, an alkenyloxy, an optionally substituted
alkanoyloxy, aroyloxy, alkenoyloxy, alkynoyloxy, cycloalkanoyloxy, alkoxyacetyl,
alkylthioacetyl, alkyloxycarbonyloxy, cycloalkyloxy, cycloalkenyloxy, carbamoyloxy,
alkylcarbamoyloxy, or dialkylcarbamoyloxy, a heterocyclic or aryl ether, ester or carbamate, or,
a linear, branched, or cyclic alkyl or alkenyl ester or ether having from 1 to 10 carbon atoms or a
carbamate of the formula —OCOX, wherein X is a nitrogen-containing heterocycle, or a
carbamate of the formula -OCONRsR;q, wherein Ry and Ry are the same or different and are H,
linear, branched, or cyclic alkyl having from 1 to 10 atoms or simple or substituted aryl having

. from 1 to 10 carbon atoms:

Rs and R together form a bond to form a cyclic ether, or Rz and R together form a bond to
form a cyclic ether; provided that when Rs and R form a bond, then R7 is H, and provided that
when R; and R form a bond then Rs is H;

Rsis H; and
Rg is optionally substituted aryl or a heterocyclic radical.



al kanoyl oxy, aroyl oxy, al kenoyl oxy, al kynoyl oxy,

cycl oal kanoyl oxy, al koxyacetyl, al kylthioacetyl,

al kyl oxycar bonyl oxy, cycl oal kyl oxy, cycl oal kenyl oxy,
car banoyl oxy, al kyl car banoyl oxy, or

di al kyl car banoyl oxy, a hetgéocyclic or aryl ether,
ester or carbamate, or, i near, branched, or cyclic
al kyl or al kenyl ester or ether having from1l to 10
carbon atons or a carbamate of the fornula - OCOX,
wherein X is a nitrogen-containing heterocycle or a
carbamat e of the fornul a -gﬁﬁNEQ ? n RO and

R -are {riexangsamppungiheyiag Yi'“ﬁrf%mﬁa ‘i near,
branched, or cycl
sinpl e or subst RéeysREFyI Oving fromIto 10 cgfbon
atons. Rs andR t olgeill @rma bond to forma C%ji{:
ether, or R7 agd R/t ogetper ™~ ornma bond to form

cyclic ether; | ’ en its and R foRf a 'NH
bond, th&@sQOR® ‘ S Jcd that when R7 and
forma bond thy : Q. | SOH and R8 is :
optionally subst id = ®7 a heterocyclic railﬁalcal..":
46 2. A taxané"‘é’onp nd h%"ng the fol | owi ng fornul a OH

(1): R4 4R ~1J N [El HO QAo OH a (If RS (I )
wherein Z = Hor a rad&:@‘ formula H R is a (i)
linker; %} an al kylR8"adi cal having from1 to 10
carbon atons, al kenyl or al kynyl having from2 to 10

carbon atons, cycloal kyl or cycl oal kenyl having from3
to 10 carbon atons, optionally substituted aryl or

het"@?%‘j'/gl‘lléofam Emwla Il | i nker or an optionally

t.it ted aryl or heterocyclic radical, alkyl having
5@ Ngnlo carbon at ons, alkenyl or alkynyl havi ng

fr m2 to ar.bon, at ons cl oal k oal ke
gy § rs&f@ aing £5o b tox 1 G parbo 0% a&“’l“wﬂ{é’ﬁ‘“ﬁf K%Ymgﬁ"m
to lbyctﬂﬁmyawmsil@eloall@h ofikbicloatkengh hahkg GphoX o 1@rcarbon atoms, optionally

ﬂgﬁhi dy. al kanoyl oxy, aroyl oxy,
g§+oxy a kyngédFox‘y cycl oal kanoyl oxy,
al mWﬂﬁﬁk&|ot an Bbt!fdﬁal siERited aryPdritictepocyoR¢ Ridival, alkyl having from 1

to f;ﬁlﬁa %gl K oxy oa ken?lb%'%%r i %y‘? gboxa\fbon atoms, cycloalkyl or
Cychetkenyidlyﬂhg&our?} ’arlﬁ cvebdnatqmsst er or car barmt e, or, a

| i near, .branched, or cyclic al kyl or est e[,
et Her's Rdinity Fhredindionsoredisels 4% B B akeI0Ey, & optonally substtuted

alkanoyloxy, aroyloxy, alkenoyloxy, alkynoyloxy, cycloalkanoyloxy, alkoxyacetyl,
alkylthioacetyl, alkyloxycarbonyloxy, cycloalkyloxy, cycloalkenyloxy, carbamoyloxy,
atkylcarbamoyloxy, or dialkylcarbamoyloxy, a heterocyclic or aryl ether, ester or carbamate, or,
a linear, branched, or cyclic alkyl or alkenyl ester or ether having from 1 to 10 carbon atoms or a

carbamate of the formula -OCOX, wherein X is unsubstituted or substituted piperidino,
morpholino, piperazino, N-methylpiperazino, or a carbamate of the formula —~OCONRsR;0,
wherein Ry and Ry, are the same or different and are H, linear, branched, or cyclic alkyl having
from 1 to 10 atoms or simple or substituted aryl having from 1 to 10 carbon atoms;

Rs and R together form a bond to form a cyclic ether, or R; and R together form a bond to
form a cyclic ether; provided that when Rs and R form a bond, then R, is H, and provided that
when R and R form a bond then R is H;

Rg is H; and

Rs is optionally substituted aryl or a heterocyclic radical.



carbamate of the fornmula -0COX, wherein X is
unsubstituted or substituted piperidino, norpholino,
pi perazi no, N-nethyl pi perazino, or a carbanate of the
fornmula -OCONR, Ri 0o, wherejnh RO and Rio are the sane
or different and are H, litear, branched, or cyclic
aI kyl having froml to 10 atons or sinple or
btltuted ary having from 1 to 10 carbon atoms; R5
‘R t od& iR H}PﬁP Bying thetollpwing foramda {1k et her, or
R7 and R together forma bond to forma cyclic ether;
provi ded that when R5 and R forma bond, then R7 is H,
and provided thd2 Qnéf% and R forma bond then R5
islFR6is H X ptionally substituped aryl
or a heteroc¥cli ¢ Tam 47 3. A taxane npound

having the f a(l): RARRKg NHA
Qc OH OR8 (I11) quo/ﬁ\
formula 115 Riad

R1J"NH Zepv

wherein Z =

l'i nker or an pstituted aryl or z

het erocyclic °I having froml to 100H
carbon atons, al ker@rﬁ%r= aI kynyl having from2 to 10
carbon at , cycl @Qr cycl oal kenyl haviihg from
3 to 10 carbon atons, -OR2 or a carbamate fornmed from

a%g%?gg_;rlqorgwgfalﬁﬁ&&gl fﬁom 1 to 10 carbon atons,

avi ng from2 to 10 carbon atorms,
CYR lioalikiler of bn 6YfdrRAY SEERA MY TG Het@Boy31ib Radidal, %ﬂiybﬁﬁnng from 1

o L5 s M SO L Yy b SR HEEL: i o

cycloalketyd hawing feom 3tk dAycarbon atdrky, AR aa cmgbafmamfozmed rofr0any of said
alkyl %ﬂﬁh ol 015 10 GifHoR Atdnid, alken Zy&l Sub??ﬁwln 8§ &¥in"D1d 1®BarBon atoms,

ok St vhia S5 R0 b st picgely sifcuted ry o

heterodyclyl tedibahxy radi cal, an al koxy, an al kenyl oxy, an
optionally substltuted al kanoyl oxy, arOéony,

aBedney sy radigalibariag ooy | to 1@ rashokatemy) alkenyl or alkynyl having from 2
to 1oada.lmya16m§yéycloaﬂdyl%+ k k@@ﬁ&yl V havidg Iﬁdnob 3»;.5 A0b&FBEnCatdms, optionally
cl enyl oxy, carbanoyl oxy,
subsu%%% g?%%%%% 6‘?‘ *di al kyl car banoyl oxy, a
he,q¢ Pa¥Edi ¢ or aryl ether, -ester or carbamate, or,

R4 is a linker, H, a hydroxy radical, an alkoxy, an alkenyloxy, an optionally substituted
alkanoyloxy, aroyloxy, alkenoyloxy, alkynoyloxy, cycloalkanoyloxy, alkoxyacetyl,
alkylthioacetyl, alkyloxycarbonyloxy, cycloalkyloxy, cycloalkenyloxy, carbamoyloxy,
alkylcarbamoyloxy, or dislkylcarbamoyloxy, a heterocyclic or aryl ether, ester or carbamate, or,
a linear, branched, or cyclic alkyl or alkeny! ester or ether having from 1 to 10 carbon atoms or a
carbamate of the formula —OCOX, wherein X is a nitrogen-containing heterocycle, or a
carbamate of the formula -OCONRgRj¢, wherein Ry and Ry are the same or different and are H,
linear, branched, or cyclic alkyl having from 1 to 10 atoms or simple or substituted aryl having
from 1 to 10 carbon atoms;

Rs and R together form a bond to form a cyclic ether, or R and R together form a bond to
form a cyclic ether; provided that when Rs and R form & bond, then Ry is H, and provided that
when R; and R form a bond then Rs is H;

Rgis H; and



a linear, branched, or cyclic alkyl or alkenyl ester
or ether having fromlto 10 carbon atons or a
carbarnate of the fornmula -OCOX, wherein Xis a

ni trogen-cont ai ni ng heterocycle, or a carbamte of
the fornmul a - OCONR9Rla, wha%ein it, and RIO are the
same or different and are H~ |inear, branched, or
cyclic alkyl having from1l to 10 atons or sinple or
substituted aryl having from1l to 10 carbon atons; R5
and R together forma bond to forma cyclic ether, or
R7and R together forma bond to forma cyclic ether,
provi ded that when R5 and R forma bond, then R7 is H,
andRsgis optichetly sitatitutediaeyl oR7 hetergicyRlit oadigah bond t hen R5
is H R6is H and 48 Rs is optionally substituted
aryl or a heterocyclic radical. 4. A taxane conpound
havl-ng t Hetakane compaund havingithe follywing formulad-y R R1 NH
Z-0..99 OR3IleHHOQAc H O(H (~) >=OR6
wherein Z = H ogsa radical of formula Il; R is a

linker or an GBAESRT yORbstituted aryl or
ti&

het er ocycl i alzkyl having from1 10
car bon at oms, a) kynyl havi ng fdr1 il ©
car bon %:2..”.5 cycl oal kenyl “"havi fig fr
3 to 10<CArb Ry a carbamate for f
any of said sfgwfTom 1 to 10 car f&h at ans,
al kenyl or al H@nyl Zhavi @f¢from 2 to 10 carbon at oss,
cycl oal kyl or cycl @al kenyl having from3 to 10 carbon
atons, or optionally ituted aryl or hepﬂr ocycl yl
radical ; 2 is an &8yl radical having from[to 10
car bon atons, al kenyl or al kynyl having from2 to 10

c avhistrin deddor a eadicabaf fopmulgdLcycl oal kenyl having from 3

tg 10 rbon atoqs, . optiqnal sybstituted .aryl .o .

h&ndt ® lipkariox an gpfiqnafly Rbsihaed Ayt Grlgferty °§%fﬂ8&?ﬁ S5 haying from 1
to 105 ciobon tatinty] slitenlyl or aliomgt beving i foom Riite A, cabduy kiohsy icpigjoalkyl or
cyclo%ﬂtgxﬁﬂl %na}ri‘hg flg?% §Q%99'Eaﬁ;oﬁ Eom2 ORDr a0arbiniaYd FrmB@ flofifany of said

IO 0 carbon atons, cycl oal kyl or, %‘%Ikgal h?na/rlm

alkyl fhava grors & o 30 caroen atams, alkeayl ralimyl paving fa 10 carbon atoms,
cycloalkyl or cycloalkenyl having from 3 to 10 carbon atoms, or optionally substituted aryl or
heterocyclyl radical; '

R; is an alkyl radical having from 1 to 10 carbon atoms, alkenyl or alkynyl having from 2
to 10 carbon atoms, cycloalkyl or cycloalkenyl having from 3 to 10 carbon atoms, optionally
substituted aryl or heterocyclic radical;

R3 is a linker or an optionally substituted aryl or heterocyclic radical, alkyl having from 1
to 10 carbon atoms, alkenyl or alkynyl having from 2 to 10 carbon atoms, cycloalkyl or
cycloalkenyl having from 3 to 10 carbon atoms;

Ry is a linker;
Rs and R together form a bond to form a cyclic ether, or R7 and R together form a bond to

form a cyclic ether; provided that when Rs and R form a bond, then R is H, and provided that
when R; and R form a bond then R; is H;

Rg is H; and

Rs is optionally substituted aryl or a heterocyclic radical.



RS and R together forma bond to forma cyclic ether,
or R, and R together forma bond to forma cyclic

et her; provided that when Rs and R form a bond, then
R7 is H and provided that when R7 and R forma bond
then it, is H Rsis H and R8 is optionally
substituted aryl or a hetergcyclic radical. 49 5. A
compound according to clainm3 or claim4 wherein R2 is
an al kyl group. 6. A conpound according to claim3 or
claim4 wherein R2 is a tert-butyl group. 7. A
conmpound according to claim1l wherein the linkers
Cor.ai N AeonPouli®bcordifgdR ik 8l o? ¢lafifl 4fWHRFSIN RSis bn slkyl group.
consi sting of disulfide groups, thioether groups, acid

| 06| & 9L oun LA L5 3B PRRLEAS, | BRILR) grou,

groups and esteras
according to claim7 wherein the |linkers contain one

or T-nor e Agampgyndascardingdo tlginmnl wherejn the lipkersgoatajnepegr more
groQibs?'ééllé‘cteq Srodd Ak ﬁ¥§t &Hﬁsﬁr&' of Qisnﬂfde %F&BP S$hioetfer gﬁnﬁ)@ rﬂaﬁﬂﬁﬁle groups,

according to claim 7 wierein thé kers are th
photplabjlerarenps.esatidase lahlle sranes mﬁeﬁteraw lph&e gpups- chai n
carrying the thiol or disulfide group can be linear or

br agiched A aﬁﬂi’ﬂilhii ﬁc@ﬁdlhghﬁélﬁﬁly ¢ lvitereid the Iﬂlk‘éﬁsﬂﬂbﬁt&i}ﬁone or
OB BB PO LS [ SERPRUOR &7 SRAge Pups snd thoethet groups,
- (CR13R, 4), n( CR15R16) n( OCH2CH2) ySZ' ,
- O(TR13RMIaT{ERDE REGirding (tOCHLGHYlerSE the ligkits 3R1thjah or

dis%@ﬁ%{c%s Xmﬂé%@j%@ﬁ%@éfggﬁmg%é thio oR]dlguﬁlide group can be

lineaNB1Ii2 4riChi® Rbdjanit GRIGERbE)ctic.( OCH2CH2) ySZ'
phenyl - X' SZ', fiuyl-X SZ', oxazolyl - XSZ

t hi ggol yly %,@%w 4B ﬂ% 10 éaiﬁ?l WQE%E\Q% ﬁnllléél‘ at>i{ s‘fgselected from

r nor phol I no- er azi no-

thepigoauip dwmsﬁﬁgSZof (¢M{3Rh),2(t:ﬁ¥skm)n10bfﬁcﬂb $Z-O(CR1:R14)m(CR1sR 16)n

OO 7 Ko ARG RS sz o k.
(CRyyTeR s} @Bm&ekmsz(oc M et Y Rm(ER1R1)eER6RsE., (OCH;CHy),SZ,
phetlyBKXeSZT, fufyl-XS2, oy@z&bl-xiszarma@sryl “KeSZy, BichyRIX SR, imAlasolyl-X'SZ’,

m‘ﬁi‘g’ g{dSiaﬂ’ P53, di rgcﬁlblnﬁ ﬁ °'%é$;g ear al %g%pr _thienyl-X'SZ", -
V&? tHy1 endN-sefiadpipepaines’ 82t h Zﬂm@m@iﬁatl ngpiperazino-X'SZ’,

-p:pgh?mbenszqwa Nhinteftiy lﬁpeﬁﬂﬂo-?llgzag%&d'&ﬁ 3am|3k0:r
| n near rancnead a or
cyc %ﬁhéﬂ'?qq%r%%%vﬁ an‘ ’%/o 10 carbon at o?/rs
un%ﬁ@ggiﬁ}% ﬁg %4 ta?fgkaétt IidkUELE 1Ak o 1Y (glqgrﬁﬁéﬁgd %&gf ha@iﬂg from 1-10
W‘%"ﬁé“% a&P*Y&ﬂ?y &mgmceawe%@ {9r20,epeatiag pibzglene oxy units;

br \ to .4 ca n
gi'agg(ig élléﬁhor e Elnglffferen[n a%d are Ifnﬁ:{i.lé%lg?l 1;&11%1!?%%0 ll%a or cyclic alkyl
avmg from 1 to 10 carbon atoms, or unsubstituted or substituted aryl or heterocychc and R;;
can in addition be H;

Ris, Rig, Ris and Rys are the same or different and are H or a linear or branched alkyl
having from 1 to 4 carbon atoms;

Ri7 and Rys are H or alkyl;

n is an integer of 1 to 10;

m is an integer from 1 to 10 and can also be 0; and
y is an integer from 1 to 20 and can also be 0.



mis an integer from1l to 10 and can also be 0; and vy
is an integer from1l to 20 and can also be 0. 50 1 |
A conpound according to claiml| wherein the |inker
at R4 is selected fromthe group consisting of
- ( CR13R14) m( CR1sRI 6) n( OCH2CH2) ySZ'
- OCQ( CR13R14) m{ CRI 3R16).n (O&R2CH2)" SZ', - CR13R14) m
(CR/r=CR1sXCRuR16) m (OCH2CH2),SzZ', -0OCO (CR13R14)m
(CRI 7=CRl s) (CRI SR16) m ( OCH2CH2) ySZ' ,
. - OdANR1 2 ( CR1 3R 29migcard sRiBy ing (O hegsin the linker at Ry is selected
from 088, PN Soansisti | ok~ X RECR 1Ry CR1sR10)(OCHCH),SZ,
oxaz - X , - thiazol yl - X _ CR
-OCOCRGBIDHGR 16X SEOCHEHD, | nhaz ofWCREglm  (CRi=CRiI(CR1R16)m

(OCHW POCDL@R By - - mlﬂ@iﬁ@(mnxisﬂ' . (OCH?CHz),Sz’,
- I.pel | ngQ- ! s F N I_Xaszt’ .
ocontRRIESIERTHG, Foncn S L0 st se) 1000 Ay xS
OCO-axpzalyl-%1SH o RCQ dhigrelypX o2 sPCORpEREr S% ' "a‘f‘}”é‘%‘ty - 1
OCO- 'r?igolﬁ{o.%’dz\pear al kyjcoppiperaainoli$z) kyl havOR§-pipemdino-X’'SZ’,

- catLbon. a s .
-0cO-fj s tin gk, iy PR B padn a0SZaRaRR:

are the sanme or different and are |inear alKkyl,

% anHhe thiel nrgtective grown 0SBk kyl  having from1 to 10

car ban atons,. or..si npl e. ar Sti hiVin -

&) c‘lsiac‘,meghgnjﬁrir’g a?gtﬁari ﬂ%a‘g I |cgl§d %‘(yh Rl%fmgli,lo carbon
atoms B SpalyethiAte giyeoltspaces avith 200 29irepesting ethylehe GFeuiSyr o

| i near _or branched al kyl having.froml -

ROk R o S popiecr i pant e s ks il br gyotic el
havingl fro@ 1Lfs 10rcarbomatoks; egsimple emsubstitoted drela heterogyrlie apd Riz can in

ok d yis an integer from1l1l to 20 and can al so be
addm%ﬂ_beilg,_ A conpound according to claim1l wherein the

IR kf{g &, Bod RS, el t8s bafle bf differéi? and are Hoams linesr og bodnched atkyl
havin hlzf;af CngsRl_G)n(OCHZCHZ)ySZ', _(CR13R14) m ~
ving Eple 4 E?r%l ) m (OCH2CH2) ySZ' . phenyl - X' SZ'
fhuyl -6 SZ° Lyl -X' SZ', thiazolyl-X SZ',
t yeir]n?f&'k%f?%(an i mi dazol yl - X SZ', wherein: Z' is H
a thiol protective group or SR ; wherein X is a
di isaatintegeriof dito &0;1 i near al kyl or branched al kyl havi ng

from1-10 carbon atons or_a_pql yethyl ene gl ycol
s'ﬁ'a‘éé?‘wgq‘i%?m( b“’ztp?@dé‘&taisﬁé’eg)éﬁ# ene oxy units ; R

i §:d.] r I, anched,al or cyclic al kyl having
f?éénénrlkﬁé er%&%ér%gga%{ga&sﬁl%o@d'si npl e or substituted

aryl or heterocyclic; R13, Rl4, Rls and R16 are the
same or different and are Hor a linear or branched

al Kyl havdoRBodddQiRbdrding téciat P VeI S linker at R, is selected from
the group consisting of -(CR13R14)E(CR15Rls)n{0CH2CH2)ySZ’, -(CR1aR14)m
(CR17=CR1s)(CR1sR1)n (OCH.CH2),SZ’,  phenyl-X’SZ’, furyl-X’SZ’, oxazolyl-X’SZ’,
thiazolyl-X’SZ’, thienyl-X’SZ’, and imidazolyl-X’SZ’, wherein:

Z’ is H, a thiol protective group or SR’;
wherein X’ is a direct link or a linear alkyl or branched alkyl having from 1-10 carbon
atoms or a polyethylene glycol spacer with 2 to 20 repeating ethylene oxy units ;

R’ is linear alkyl, branched alky! or cyclic alkyl having from 1 to 10 carbon atoms, or
simple or substituted aryl or heterocyclic;

Ry3, Ris, Ris and R are the same or different and are H or a linear or branched alkyl
having from 1 to 4 carbon atoms;



51 R17 and Rig are Hor alkyl; nis an integer of |
to 10; mis an integer froml to 10 and can al so be O;
and y is an integer fromlto 20 and can al so be O.
13. A conpound according to claiml wherein Rg is

3- met hoxyphenyl , 3- chl orophenyl, 2,5-di nethoxyphenyl,
fury], pyrollyl, thienyl 51thiazolyl, imdazolyl,
pyridyl, oxazolyl, indolyl, benzofuranyl or
benzot hi enyl. 14. A conpound according to claiml
wheRgi andfG, are HomalklylR and R, together form a bond.
15. A conpound according to claim4 wherein in the
conpatuintsgerraf gl (1) Z is H or a radical of

for misay, Ilr}te%eﬁlrfrgglslcgﬂooﬁfl c&Fﬂ# Yo @uhgtituted aryl or

het er ocyc aving froml to 10
car bona:ammg&frcahkmgloam:lrcaahkttho having from2 to 10
carbon atons, cycloal kyl or cycl oal kenyl having from

3 19310 cag vl @B&%rding %aﬁﬁ i Qvlﬁ?éib RO ?m@ﬂkﬂ%eﬁ?l@ 7

any of said kyl having from] to 10 carbon ato

°h'arqvénw1 éd- @mﬁwwlmvl s Befplyh dhienyle thisgolylatreidazolyl, pyridyl,
 Gdob | beREofufal I&%&sm&, E,havu ng from3 to 10 carbon

ms, Or optionally substl uted aryl or heterocyclyl

radl al; Rz is an alk aV| t

car B&n arbfRmPoyng é‘fﬁS’F‘XB% o %" 'fﬁ%& i Rahd R toggner
forfi k@B, at ons, cycl oal kyl or cycl oal kenyl having from 3

to 10 carbon atoms, optionally substituted aryl or

het I d '
het 50CY L pBAPE lordi My £l 364 by o rmute
10 @ais Boor a radicaief forbdadl;l or al kynyl havi ng from2 to

10 ar bon aLo loa cl
fro 1 optiona nglyﬁgﬁs%g?ts%rg}/yl rhgtﬁ%ocﬁa% 1"51(3 “% 'hgang from 1 to 10
caﬂmm!oms; all@nyh oy alipvnlyl bamgw&om 2oto R7ceglh &Romagafclhdkyqu;rcuploalkeny!

e RO 10 U Y 535 g Sy b v

fromHen IR%aehod aRmiso nﬂqemrlb:m raﬁ(ynhleIIaVRf'g ﬁremlﬂ to RO carbohl; atcmm;i cycloalkyl or
cycB%lAJeE)g%v: %é‘ %l yl{)S gat% tr{ %t%}ngdoracrgy tonaﬁ s& {tl?e%d l or heterocyclyl

conpouind accordrn
radigali s a radical of formula Il; 52 R3 is optlonally

S Uﬁ§ fs! a‘ia‘éh{i/f 6&1‘15&65 %%é;ﬁ&ﬁrl%%'oh&opiﬁdn‘?@ e% ‘&‘ hlks/}ﬁs}i'hggmg from 2

'ken
4 Feﬁbp% atoEnsy w@%bdrwaﬁysmﬂce@g} gidppm o} top L pehenk éﬁqws, optionally

subshﬁmdr@yl or heterocyclic radical;

Rj is optionally substituted aryl or heterocyclic radical, atkyl having from 1 to 10 carbon
atoms, alkenyl or alkynyl having from 2 to 10 carbon atoms, cycloalkyl or cycloalkenyl having
from 3 to 10 carbon atoms;

Rs and R together form a bond to form a cyclic ether, or R; and R together form a bond to
form a cyclic ether; provided that when Rs and R form a bond, then R, is H, and provided that
when R; and R form a bond then Rs is H;

RsisH; and

Rg is an optionally substituted aryl or heterocyclic radical.

16. A compound according to claim 1 wherein:

Z is a radical of formula II;



from3 to 10 carbon atons; R4 is H, a hydroxy radical,

an al koxy, an al kenyl oxy, an optionally substituted

al kanoyl oxy, aroyl oxy, al kenoyl oxy, al kynoyl oxy,

cycl oal kanoyl oxy, al koxyacetyl, al kylthioacetyl,

al kyl oxycar bonyl oxy, cycl oal kyl oxy, cycl oal kenyl oxy,

car banoyl oxy, al kyl car bamggyl oxy, or

di al kyl car banoyl oxy, a heterocyclic or aryl ether,

ester or carbamate, or, a linear, branched, or cyclic

al kyl or al kenyl, ester_ or ether_havin fron11 to

o oo AP ionalis sehetiortcdoaa hsteenaalia Fdiceh ekl Wm@@ 1 1o 10 carbon
atomsg)fatieaylroraliynyhhaviig g ©OIT edrbomgome; @bm&yl @ar, cyloalkenyl having
fmmg% PEERbS, Abmbne formul a - OCONRIR1O, wherein R9 and

Rio are the same or different and are H, |inear,

brIantsheI;l a erdw@I redicll,K dmamw Gnf akenylody &Dogtlmsromsnmted
alkmﬂgﬁgg io‘?(gr @&12:?/&;&% ﬂw%yl]mgf ha\é&%%arll%ﬁ?g? ?%,t 0 aﬂk%xyacetyl
@y@% L et oxmarhmyloand mle@}bxln@x, f eyqleakkanylonys o carbamoyloxy,
atkyléarbm@mwc bi &a&ytb&fbanﬁ&m‘»ty,d@ﬁetérbagtcli‘dﬁw AryRetha#) dstet ér10¢adamate, or,
a lme?.g%?ﬂgh% Eﬁ&{cﬁl Lk%gota ?_nlyl ec%volr% B&l\aﬁ%{rquO '13 cgltl])gna ms or a

carbagipts @h4he fomma QO vﬁmmdi lne4 ewmgﬂe’rcpemmatﬁ beterocycle, or a
carbainte ¢f tBO fip@AURC-GCONRGR Owhdleid IRgiaft IR Y\ tie) same Hr idfferent and are H,

T R T T —
h Vmﬁd¥% PO C%bmomél kenyl or alkynyl having from2 to
1R cand RO g @th & Brm & Woh@ &) feith a@szclrcy&h&aémrmh Rhagétn& form a bond to

form a t}(xgr% vi [} 8 is H, and provided that
SR P s

CYR4i9®; kahoyl oxy, al koxyacetyl, alkylthioacetyl,
aIkonxycarbononxy, cycIoaIkonx cycloalkenyloxy,

car Beisey bpsiopally subkithied atyh polyatesseycligradica
dlalkylcarbancyloxy, a heterocycllc or aryl ether,
ester or carbamat e { ear, branched, or cyclic
al kA 6#"015‘!’ °°é§‘f'ﬁf° ‘ai“me HE?""Havi ng from1 to 10
carbon at ons _or carbamate of the formula - OCOX,
mhe?&affagéc?lé’ffﬂﬁg‘ﬂbé{ ‘ituted or substituted piperidino,

o Eg?gﬁ(ﬂgﬂ mtﬁﬁ&?gd' ﬁll orm' ¥fl@faﬁ?dhﬂ%lk'§fpha\ﬂﬁ from 1 to 10 carbon

Rl o
stomszretioRy oMy i e (o hganaeiaig. eiopiaLar cvelakeny! having

from Brang brton tomeycl i c al kyl having from1l to 10 atorrs
or unsubstituted or substituted aryl having fromb5

1Racisr Bona dydmxy REicshdar stllggm tar alkeRAPEY. bih &%ﬂ%ler fybstituted
alkandyloX$, | GraAMS, - zﬂkeuB yloagd R h?r fc?élﬁilhadwmiyl 0 alkoxyacetyl,
i, Sy O S DSBS, | ooy,
alkyl¢agbameylipyn dr diatkyleR®aimoylexy REheteropycligat apd ether,gster or carbamate, or,
a line@R o ARAL, ¥r SHHIR lally¥ bESIKkAYY bsté orhee® holE From T &dI(CaIbon atoms or a
carbamate of the formula —OCOX, wherein X is unsubstituted or substituted piperidino,
morpholino, piperazino, N-methylpiperazino, or a carbamate of the formula ~OCONRgR0,
wherein Ry and Ry are the same or different and are H, linear, branched, or cyclic alkyl having
from 1 to 10 atoms or unsubstituted or substituted aryl having from 5 to 10 carbon atoms;

R;s and R together form a bond to form a cyclic ether, or Ry and R together form a bond to
form a cyclic ether; provided that when Rs and R form a bond, then R is H, and provided that
when R; and R form a bond then R is H;

Rgis H; and

Rs is an optionally substituted aryl or heterocyclic radical.




53 1 8. A compound according to claim3 wherein: Zis
a radical of formula Il; R is an optionally
substituted aryl or heterocyclic radical, alkyl having
from1l to 10 carbon atons, alkenyl or alkynyl having
from2 to 10 carbon atons, cycloal kyl or cycl oal kenyl
having from3 to 10 carbon atons, -0112 or a
carbarnate formed from arBd of said al kyl having from
1 to 10 carbon atons, al kenyl or al kynyl having from 2
to 10 carbon atons, cycloal kyl or cycl oal kenyl having
from3 to 10 carbon atons, or optionally substituted
aryl or heterocyclyl radical; R2 is al kyl radica
having from| to 10 carbon atons, al kenyl or al kynyl
havigig frQedmpd l@daé&r&agmlﬁ\tmmﬁycl oal kyl or

cycl oal kenyl %aV|n from3 to 10 carbon atons,

opt i onal |%1s adadjealiof farwul aa{FyI or heterocyclic r adi cal ;

Rﬁ; 1§ aﬁl opBioRMIE beh’tltﬁ%d'éi’ﬁ' or Hdﬂer@l:)‘ﬁmﬁ}iadlafﬂ MM@X%m 1 to 10
carbogl }? 0 aI lc% g% tlﬂtvg%gomaj{s 'qo{al{bo)ﬁyat?r% oc¥rL!8§]¥yl or cycloalkenyl
havmmﬁrqaxﬁag éﬂwarbonamq rﬁl&zaxf@tgﬁrbanalt«mﬁ@ éraﬂbwwfcml alkyl having
from ¢ Y6 10@httvh Qidfas, @lehy Hr BN pwmgcmxbarmwoooaynon atoms, cycloalky! or
eretof ISR RBIIH 3, PEufl oL BATRUA Kt sy o oyt
radicglj near, branched, or cycl | c aI kyl or al kenyl est er or

g%?g@?ﬁ;#qqgﬁl fg;om t 0 10}@ On:?tgrtng, e%g(l gr allgy%rypgar{%tlge from 2 to
10 carbionr sigms,- q&lﬁaﬂtﬂldﬁgcyhbmﬁoenﬁyhﬂvmg foma3 toaltbearhewe atpims, optionally

; ?Q@\Bﬁ ), wherein RO and Rio are the
Smeég‘Ferde’IrnggJ ?e{ ent and’'are H, |inear, branched, or
CRG! igCHaH()hbgm yi Rgichl, o4 |alltdiy,1Qna‘alﬁ&Sy1My, an optionally substituted
substitu or ,Su ut a to
atanf 50 L) STt Sy biopy! © Bbace,
alkyltbgoemd etarhlarlox)@arbmylam Reyderdlerlexy. f opypleplsaniexyo carbamoyloxy,
alkyldafiafih CJ):‘ (ﬁalﬁﬂé@t‘bamﬁylﬁxy Chelﬁbtérbéych%e‘ BryREth&fJ @stet drogadamate, or,

a lmefu'OB egoargcngicﬁ% ﬁik]%of aél? V I d&}d éh al melr}o I% cgl%gn Rtoms ora

carbaoetel ofiahd ;fomubst—rﬁcmxd véhendin dﬁ inet extmgﬁewpatam beterocycle, or a
carbaﬁn%te ogQ.h ! I 1?\%&}&1‘1‘1@ afill R:ur@r@ t QR R diffeferitand are H,
or a

inearg BG4 0B Yo O, A HBE 105 06 1 i RS Pubieypd pgfbsguted eny
havm@rfmin b t¢ 10 dBborcatodngin at ons, al kenyl or al kynyl havi ng
'Ena R%tggéltg%; %goﬁﬁ %rm Q%gélfbaéﬂlﬁéf' or3t; iR t%@étﬁ%l-m a bond to

carbon at 0] ca
form @c?ﬂﬁ%ethﬁr@ moa'pﬂﬁddhats\‘éh@& g aadi R R flertn ﬁgm‘# Hom Ry (;5’ FHd provided that
when(dy 40d/R for@hond thkedRslis B, al kynyl having from2 to 10

ca}{gg%o%cprrs cycl oal kyl or cycl oal kenyl having from
3 carbon atons, or o% ionally substituted aryl
orRsie awppiiopelly pubstituted aryl or heterocyclic radical.



radical; R2 is alkyl radical having from1 to 10
carbon atons, al kenyl or al kynyl having from2 to 10
carbon atons, cycloal kyl or cycl oal kenyl having from 3
to 10 carbon atons, optionally substituted aryl or
heterocyclic radical; R4 isaH a hydroxy radical, an
al koxy, an al kenyl oxy, an optionally substituted

al kgnoyl o ar oy | oxy,. al k no | o al kynoyl oxy,

cyc\ajc;al keé%?ﬂ’ a%ﬂ° 5 RERY 36 })‘%ﬁ"ﬁylthl oacetyl ,

al @is@@aaﬂbﬁmﬂmmyl, cycl oal kyI oxy, cycl oal kenyl oxy,

car banoyl oxy al kyl car bamoyl oxy, or . .

dRufxsn eavw&%wwbatgywc‘i aﬁ@t%r‘w%w‘ec grdicat, Aty haxjng from 1 to 10
carboe stbms, alkerydob alkyhy having fram Ritod carbon atarhs dycloalkylyar|cycloatkenyl
having 6 3 8 18 LiBEY buoR! SORDG: §'chBhmiR bfed 6 ohy'd ol alkyl having

on atons or

t
Fom el Lo pemsy el B BOa e 2ol 3 BiORA A B, syeloalky! or
cycloatbmyhbhving fropi peao dfi cadgonNatoms,hor| qpitioerlly substitutsd ayl or heterocyclyl
radicaf-ar bamat e of the formula - OCCONRORro, wherein R9 and
RIO are the same or different and are H, |inear,
bRra(cdied, radical byeibj froal kyd 1(hearbonoatoths,citkenyl @ aliymyt baving from 2 to

oU [ 0 anti
0 ol ISHEE L Lo AR, 13K kSO Sor piml
S“bﬁlﬂlt%‘%/‘tfﬂ%ﬂ'@tmd“bﬁ i®?land R together forma bond to
m a. cycl et he r0VI edt t 5 an .
g e
alkanmdom,a bmytbxvheralmoylgm RBfYFl@ﬁPFY,an gyqepikepoylexy, alkoxyacetyl,
alkyuﬁi%tabéiylal | MksRrchitoi18gy,ar Xycledlkflehg T O6ydidaliteny ity C alcarbamoyloxy,

20. A cytotoxic agent conprising one or nore taxanes
alkylcaumbglokl yorhtialkiyldarbamayioy, la helrrowjictig ongeyhtther estegdr @rbamate, or,
a linear! %h%d%ﬁ}@he mgr&'a Jﬁgl st etﬁglehé;ﬁn%sﬁbrﬂ 11181 82&boh &toms or a

ouh re ent e fornul a
carbarpete o S G- OB, Stefsin 0% 1) Sybsed 5 siRshled. piperidino,
morpHsling,S pﬁaei'azﬁlbs N-methylplperazmo, or & carbamate of the formula OCONRyR 0,

wherein Ry and Ry are the same or different and are H, linear, branched, or cyclic alkyl having
from 1 to 10 atoms or unsubstituted or substituted aryl having from 5 to 10 catbon atoms;

Rs and R together form a bond to form a cyclic ether, or R; and R together form a bond to
form a cyclic ether; provided that when Rs and R form a bond, then R, is H, and provided that
when R; and R form a bond then Rs is H;

Rs is H; and

Rs is an optionally substituted aryl or heterocyclic radical.

20. A cytotoxic agent comprising one or more taxanes covalently bonded to a cell
binding agent through a linking group, wherein at least one of said taxanes is a compound

represented by formula (I11):




R3 is an optionally substituted aryl or heterocyclic
radi cal, alkyl having froml to 10 carbon atons,

al kenyl or al kynyl having from2 to 10 carbon atons,
cycl oal kyl or cycloal kenyl having from3 to 10 carbon
atons; R4 is H a hydroxy radical, an al koxy, an

al kenyl oxy, an optionally supstituted al kanoyl oxy,

- aroyl oxy, al kenoyl oxy, al kynoyl oxy, cycl oal kanoyl oxy,
al koxyacetyl, al kylthioacetyl, alkyl oxycarbonyl oxy,
cycl oal kyl oxy, cycl oal kenyl oxy, carbanoyl oxy,
al whdreiar banoyl oxy, or di al kyl car banoyl oxy, a
heﬁeroqx%llc or aryl ether, ester or carbanate, or, a

ned® " anched, or cyclic alkyl or al kenyl ester or

R e ) BRSO, g 1 o 10

carb(m atomgeaikenyhompliymd hpeing fieay gt 10 s#rban atomspeyeinalikyl pr cycloalkenyl

havidg ®Borh 381D RarbElaldE@R 0, wherein R9 and Rio are the
sane or different and are H, |inear, branched, or

- oxgl isC Rl KVHydRAY Reidal, O lalfc&gloanata i8ky, an optlonally bstituted
substitu d or ubs itute 1av¥ Qy ro Su
alkma)ré]f’ﬁ‘bn AUy R5a Yy "Y’og@?‘ﬁ%‘f’yl%}“m £Y88 ﬂlﬂ nl%r m%kmyaw?l
alkylihjoabeétyl, et #lkylpxyoartRpylany, Reydgalicylexy.f oxpelaalkenytbxyp carbamoyloxy,
alkyléa%?jﬂ ﬁgﬁgfn &iaﬂtsffb%bam%% dfgv%@@%;l%?rﬁ IR Ciefgr BP%amte or,
a linegt, Pranched or eyl alig! P%a'ﬁF ny RSt athes heb R fromcliol ) parbop atoms or a
carbagnales bf tthe d'dnmlgll—QEOKetvdreomyCXI is o adiregdn-conthinidg heterocycle, or a
carbafméle i faké forRURNIOGCERRS fo,n\g ?ng]Rz Oax%‘%ﬁ@fa?rféb&gi d@&@nt and are H,

tinea bra TR E taxanes %ﬁﬁ qﬁ?% ' a In q&ﬂ
&ew ¥ b eyl ViRg 10kdomas Ar wesupyityted gp aubstituted aryl
hawmgéﬁmnﬂamﬂheﬁhmsmamsonpound represented by formul a '

(rr): Rft Rt "I"'mFIE ?a bHFI O HO aln wherein:
RRsiaad R togethesrforns 8 bombtoi formpa cyplic ether) oryRsandSR fogetherform a bond to

form %rc‘ybh@éthae ﬁfv@&ﬁ%&t&vﬂeﬁ%@da R $bkv b vBAY théh RS RMAL lanhciarowded that
whenlllgr, gggg)ﬁm og&mal or al kynyl having from?2
@ 259 Fﬁ kyl or cycl oal kenyl haV|ng
q%g L@y 10 carbon atoms; R4 is H a hydroxy radical
an al koxy,

an al kenyl oxy, an optionally substituted

alRganeptionxly subkmiile@aryl ofh&erdeydiRtidicall kynoyl oxy,
cycl oal kanoyl oxy, al koxyacetyl, al kylthioacetyl,

al kyl oxycar bonyl oxy, cycloalkyloxy, cycloalkenyloxy,
car banoyl oxy,

21. A cytotoxic agent according to claim 20 comprising one or more {axanes

covalently bonded to a cell binding agent through a linking group, wherein at least one of

said taxanes is a compound represented by formula (I1I):

.a/\i

am

whetein:

R, is a linker;



al kyl car banoyl oxy, or di al kyl car banoyl oxy, a
heterocyclic or aryl ether, ester or carbamate, or, a
i near, branched, or cyclic al kyl or al kenyl ester or
ether having from1l to 10 carbon atons or a carbamate
of the formula -0OCOX, wherein X is unsubstituted or
substi tuted piperidino, ggrpholino, pi per azi no,

N- net hyl pi perazi no, or a rbamate of the fornula
-O0OONRORI 0, wherein RO and RIO are the sane or
different and are H, linear, branched, or cyclic alkyl
having from| to 10 atons or unsubstituted or
substituted aryl having froml to 10 carbon atons; R5
and R together forma bond to forma cyclic ether, or

R AN gatio‘ﬂgﬁf} bgsstihld 3! BPRetetdRyclicOfatiical, GGl haviRs ok 1 to 10

provid t hat en, R and fo a, bond, the 7, 1S H
carborEgycons Akt AR hARER AR 1801 GO B PGHa g g P eydostkeny!
having feorhi3 tRE0 cabbh atand; [ ts = optionally substituted aryl

or heterocgclic radical. 22. A cytg&gﬁ%c a%gnt. ]

Iy iEsi Aghwskexso radigpte 2h a3keres #o XY, o rfptignally substituted
alkanogiohdy, hirdydoxyy agikedoyldxyougtikymolylonki ngygpakmoyldxgr eiatikoxyacetyl,

st ' ax ' co
st R ARAC gty O, i
alkylcgbpmppylexy, of dipikylqrebagoylaxpyes betgrocyelic ar agy] eishi sgign Py §proamate, or,
a lineas,\Hagdchbd|log dydicydlkyd or HikE®y eStyCdr ethet hdviag ﬁ‘m;xa] {oyl0 dagboinreoms or a
| 4t 0.1 C . A i . e g

carbarpdh e o Ofofhulel 2L, MRl & (ERKuRhcaRls S bR Biperidiao,
morphpling, npjperzine. 3Nt methplpipsrasing, &F gnsarbeipple ofy thy fopmnpla r{? @ONRsR1o,
wherefnOR &l R, QFe @B %aé of différenk kivd afda¥, Ii@ar, brenthell, bOcyllc alkyl having

r.aon at ons kenyl I V] fir .
trom £F0H ol G B FRrofs Bhd YLl 560 1 VT il s
gl;é &éitllg rt%gfhglpfblrﬁtaﬁiaﬁgd (t:(gfqrﬂ%t dyi@ﬂ@gt?]ﬁ!rélﬁﬂs idrdtwd Eoé%@tlhef $6km a bond to
form o XRAR SR PHE DRSS B FGR IR SR B I frovided that
when RaandR fdmoabéhd then ROisdgr bon at ons, cycl oal kyl or
cgfloalkenyl having from3 to 10 carbon atons,
0

isdhamdy substituted aryl or heterocyclic radical;
adi cal, an

3_is.a Linker. 5% iIs H ah gro

Rk PSRy Sy LAy OB BRI cubst | £ ut od
22, A cytotoxic agent comprising one or more taxanes covalently bonded to a cell
binding agent through a linking group, wherein at least one of said taxanes is a compound

represented by formula (IIT):




al kanoyl oxy, aroyl oxy, al kenoyl oxy, al kyoyl oxy,

cycl oal kanoyl oxy, al koxyacetyl, al kylthioacetyl,

al kyl oxycar bonyl oxy, cycl oal kyl oxy, cycl oal kenyl oxy,

car banoyl oxy, al kyl car banoyl oxy, or

di al kyl car banoyl oxy, a heterocyclic or aryl ether,

ester or carbamate, or, %g i near, branched, or cyclic

al kyl or al kenyl ester or €ther having from1l to 10

carbon atonms or a carbamate of the fornula -OCOX
whergifierein X i s a nitrogen-containing heterocycle, or a

carbamate of the fornula - OCCONRORlo, wherein R9 and

Rio are the sane or different and are H, |inear,

bRaric e dpticwallgysubitituall kayyl drawitergeyiclio idicdl Oalkf) Wdvitpsfrém 1 to 10

t | f t
crl S IS BB D 0ol M f st
hﬂ"‘ﬂ&?fem diaifer EF100B AR, 5AR: RY 6 gERMEIe REAM HOBHR of geid alkyl having
from 1 ¢r b9 aarbye htomsehlheﬂyl opalkyhyladvingdtoni2an |Bzamod alois) e@loalkyl or

cyclofyké?\g{? ‘ﬂaglﬁ% gﬂmﬁé I_kar dat&{?? V&rdlﬁﬁqiogﬂy ﬂ@%&d I%Zy1‘5‘<;1'dht=:ﬁ\)erocyclyl

radic pt i onal I y subst i t ut ed aryI or heterocycl i c radical.

t
R 1 A 58 RRER RoBL R cibotind R 3oy Habhe from 2
to 10igasban ﬂ’é"”@% @NFI"@'HV’O%W"@*‘IKGWII Iryingr from, 3 th eihomiatoms, optionally

substih@éiSdry Détthekoc gﬁéﬁd{cgp(anes is a conpound represented
byfornula(llyl) a 58 R4 RR6 87 OR RL NH O R3O I.

ORs i 20inkie) OAc (I11) O>=O R8 wherein: Rl is an

oEkl onally substituted aryl or heterocyclic radical,
aRiyis Had hydioxynradicaly am alkeayhen alkenyioxyalane aptionshy substituted

alkan@lldﬁwny: mblymp,g fallébﬁbﬁoi)of 1@ M at @moau@xsjde@ KY hlkoxyacetyl,
AT N ——
alkylggebamexyloxy erﬁliﬂcrleart&neﬂotnom fwtmchabkamytthm caihkyrcﬁtbamate or,
2 hneh?ldﬂaﬁ@heﬁif&reyghé &r‘hﬂfeﬂ?ﬁs@r OFBther NG 2AtdR h 1910 carbon atoms or 2
carbam tcI oal keg‘y Ea\ioﬁ?%d g;ﬁ; 10 car bon atot ':1 )

Fi Shi f WhEtEin 15, & DHtEsRrYAtaining shetefocycle, or a
car axngte|o§ therforrhidg FOCIVR RLso, Iveheratg R podhR}o drotheGame obdifferent and are H,
hnearaﬁl‘aﬂaleda!)ﬂ(@ﬁlih aﬁiﬁrl ﬁhﬁﬂ@ﬂon‘hf‘% 7§ afoﬁl&%r%nsﬁ&tn&@ed:&r gﬁ? %htuted aryl

or cycl oal kenyl having from 3
havm%gr o‘i‘?gb"”d%‘?%nal Iy

Rs and R together form a bond to form a cyclic ether, or R; and R together form a bond to
form a cyclic ether; provided that when Rs and R form & bond, then Ry is H, and provided that
when R; and R form a bond then Rs is H;

Rg is H; and

Rs is optionally substituted aryl or heterocyclic radical.

23. A cytotoxic agent according to claim 22 comprising one or more taxanes
covalently bonded to a cell binding agent through a linking group, wherein at least one of

said taxanes is a compound represented by formula (HI):



substituted aryl or heterocyclic radical; R3 is a
linker; R4 is H a hydroxy radical, an al koxy, an

al kenyl oxy, an optionally substituted al kanoyl oxy,

ar oyl oxy, al kenoyl oxy, al kynoyl oxy, cycl oal kanoyl oxy,
al koxyacetyl, al kylthioacetyl, alkyl oxycarbonyl oxy,
cycl oal kyl oxy, cycl oal kenyl @y, carbanoyl oxy,

al kyl car banoyl oxy, or di al kyl"car banoyl oxy, a
heterocyclic or aryl ether, ester or carbamate, or, a
i near, branched, or cyclic al kyl or al kenyl ester or
et her having fronf1l to 10 carb%] F@trg.,.or a carbamate

of the formula - X, Wwherein bQ."?tut ed or
substituted piRefi dmo, gnor pRol i peazi no,

N- et hyl pi per azi no, ‘or car baysd or mul a

- OCONROR20, whepggt ang. v G e or

different and are H 13 near, . cyejic al kyl
having from1 to 10 &bns or unduk or
substituted aryl having from 1H% 1G=car§ atons; R5

and R together forma bond to form agyclic ether, or
R7 and R together forma(ibnd to foﬁ?@yclic et her;
provi ded that when R5 and R form a kRghd, then R7 is H,
and provided that when R7 and R forma bond then R5
is H 59 R6is H and Rg is optionally substituted
wherel v| " o heterocyclic radical . 24. A cytotoxic agent
conprising one or nore taxanes covalently bonded to a

cell binding agent through a Iinking group, wherein
a1 Iseens optiomellyo fubstitutedt arylorebeterocyelic gagicalnalkyl having from 1 to 10

carbod &BMSSARNGHo H&\:%‘ £binl 2 fo %rb%?l a?omﬁ'ﬂ&ﬂbalkﬁ'l' or<yclBealkenyl

havin© it ot o Ferebind B PB AR ity having

from ¥ ool darban @t6ms, adircbplroraimy] hevingsfigr 2010 14 dashon|atdyesy cyejoalkyl or
cyclodiicafl lga‘;n% #OmCREP PO cAbOBronRY 61 Qﬁidﬂdﬂ% Qﬁbsﬁﬁ(tfédoﬁglk&nﬂéterocyclyl

di 1aving from3 to 10 carbon atons or a carbamate
A% ormed from any of said alkyl having from1 to 10

Cﬁ;@ ﬁ({ypﬁﬁicaﬁjla%yém(n? q t@h&e\.’aﬂﬁ r]l Q%Qﬂceﬁ&lﬁcmaﬁw‘lﬂﬂagl mg from 2
to 10 garben atpmsaeysipeli Grsycl & w% heing lﬁyns%ns%t tcatben a&m optionally
substifitedieyl @ GetpRLydlic ridiehical ;

Rj is a linker;

R4 is H, a hydroxy radical, an alkoxy, an alkenyloxy, an optionally substituted
alkanoyloxy, aroyloxy, alkenoyloxy, alkynoyloxy, cycloalkanoyloxy, alkoxyacetyl,
alkylthioacetyl, alkyloxycarbonyloxy, cycloalkyloxy, cycloalkenyloxy, carbamoyloxy,
alkylcarbamoyloxy, or dialkylcarbamoyloxy, a heterocyclic or aryl ether, ester or carbamate, or,
a linear, branched, or cyclic alky! or alkenyl ester or ether having from 1 to 10 carbon atoms or a
carbamate of the formula ~OCOX, wherein X is unsubstituted or substituted piperidino,
morpholino, piperazino, N-methylpiperazino, or a carbamate of the formula —~OCONRgR;a,
wherein Ry and Ryg are the same or different and are H, linear, branched, or cyclic alkyl having
from 1 to 10 atoms or unsubstituted or substituted aryl having from 1 to 10 carbon atoms;

R; and R together form a bond to form a cyclic ether, or Ry and R together form a bond to
form a cyclic ether; provided that when Rs and R form a bond, then R is H, and provided that
when R; and R form a bond then R is H;



R2 is an al kyl radical having froml| to 10 carbon
atons, al kenyl or al kynyl having from2 to 10 carbon
atons, cycloal kyl or cycl oal kenyl having from3 to 10
carbon atons, optionally substituted aryl or
heterocyclic radical; R3 is an optionally substituted
aryl or heterocyclic radiggl, alkyl having froml to
10 carbon atons, al kenyl "or al kynyl having from2 to
10 carbon atons, cycloal kyl or cycl oal kenyl having
from3 to 10 carbon atons; R4 is a linker; 60 R5 and
R together forma bond to forma cyclic ether, or R7
and_ R %gg& her forma bond to forma cyclic ether;
probt at when R5 and R forma bond, then R7 is H,
and_ provided that when R7 and R forma bond then RS
i s Rp isgetiorgllyjsubstiwtertany] or baseroeyedic radicmlibst i t ut ed aryl

or heterocyclic radical. 25. A therapeutic
conppsi tip rioslnd. 2. i.cal | if hve
COTBRe L RBAERIRAsth oAb RERERSHEL Wy B g o

22, bigding agenh threnpgbiadinkingemeps shbrpincat deagtt aub lo€ said taxares is a compound
26. HhQteQ X nt of any one of clainms 20, 22,
or S e Gia 87

erern t | binding agent is selected from
t he group consi sting ofganti bodi es, aﬁﬁantibody
fragnent, interfer on;&ynphoki nes RiQaRidHe R
vitam ns, growth fackpfsrngol gny sii nmulsa actors,
and transferrin. 27. The gyt ofjoxi : one of

clains 20, 22, or 24 ety ol ‘ ‘ gent
is an antibody. 28. The cyt&toxic S
clainms 20, 22, or 24 whereih 'the ce b "

i.s a nonocl onal antibody. 29. The cytotogic agent of
any one of clains 20, 22, or wherein ¢ ||

bi ndi ng agent is an antigen sé@gific ant i Y
fragnent. 30. The cytotoxic agent of anﬁmone of clains
20, 22, or 24 wherein the antibody fragnment is sFV,
Fab, Fab', or F(ab')2. 31. The cytotoxic agent of any

one of clainms 20, 22, or 24 wherein the cell binding
aykeseini s a growth factor or colony stimulating factor.
32. A nethod of killing selected cell popul ations

conprising contacting target «cells or tissue

Caytidiani digiohAN0 QibsiRtddSaryl bNheBroeydiRCrali¢l, AV RhviRE from 1 to 10
carbo%?ﬁoﬁﬁ/, taﬁée%' St a"il%%% he?\ting o PP cargénatlltgsms,zc%cb%ﬁ(’yl 8rr cycloalkenyl
having from 3 to 10 carbon atoms, ~OR; or a carbamate formed from any of said alkyl having
from 1 to 10 carbon atoms, alkenyl or alkynyl having from 2 to 10 carbon atoms, cycloalkyl or -

cycloalkenyl having from 3 to 10 carbon atoms, or optionally substituted aryl or heterocyclyl
radical;

R; is an alkyl radical having from 1 to 10 carbon atoms, alkeny! or alkyny} having from 2
to 10 carbon atoms, cycloalky! or cycloalkenyl having from 3 to 10 carbon atoms, optionally
substituted aryl or heterocyclic radical;

R; is an optionally substituted aryl or heterocyclic radical, alkyl having from 1 to 10
carbon atoms, alkenyl or alkynyl having from 2 to 10 carbon atoms, cycloalkyl or cycloalkenyl
having from 3 to 10 carbon atoms;

R, is a linker;



61 33. A taxane conpound having the follow ng fornula
(1): RARRg R R7 1 .,RRI~-NH Z-O .u FI _ OR3 HO - OAc
OH O(l) RB (Il) wherein Z = Hor a radical of
formula 11; R is a linker or an optionally
substituted aryl or heterocyclic radical, alkyl having
from1l to 10 carbon atons, @& kenyl or al kynyt having
from2 to 10 carbon atons, cycloal kyl or cycl oal kenyl
havi ng Ry anh B tdgethOfoeraatbond &t m'm Aa oyER’Zethﬂr & Ryaand Rnmiether form a
fo f4 om any. of, sai d ng .f
Caib Onto af{n‘m a cy a1c ether T provade4 tE lilenvli Valglcj]é{r% ombfgfl ]Iginon is H, and
c apbn’lﬂedtl[aWhen Rymddhfohy la bond thyn:Rs)ra [kenyl having from
3 %g %? rbon atons, or optionally substituted aryl

it ’erocyclyl radical; 1t2 is an alkyl radica
ha\Rh; isgpptipwaily Isubstitutddl arplrdp betemtybis radidakenyl or al kynyl
havi ng fron12 to 10 carbon atoms, cycloal kyl or
cycl oal kenyl having from3 to_ 10 carbon at ons,
op#f-onal Ayherapehtic ¢ampogiiomegmprisinghet er ocycl i c radical ;
R3 is a, kﬂeﬁggﬁtmal@éfe#fe%tt@e ArhGUREES thd yiGtoki¥ dEaX ¥E Jn?%@ 8f claims 20,
an al koxy, enyl oxy, an optlonally Substi futed
al Rerragfang aroyloxy, al kenoyl oxy, al kynoyl oxy,
cycl oal k QQ%E al kyl t hi oacetyl,
aIkonxy% r o%%M%§@ 5&%§?3§F y?%xy, cycloalkenyloxy,
car banoyl oxy, alkylcarbannyloxy, or

di abkyl cekdmtioxent @fah?bﬁé Stk 80,22, &M wiRiréif the cell
es er._or carbamate, or i near, branc ed, or cycli

{pding agen! jisstelacted tomy the gw@e Kensising phaptibpdies, gn Pla}lbféy fragment,

cam&&raison Rbkires, kdmbRds Nalamin{ gloWeh fa8iofsUtAomy@Biitlating factors,
wherein X’?@pungugstltutéd or]su%%tltuted pi peri di no, &

noAhEfREIn. pi per azi no, N met hyl pi perazino, or a
carbamate of the fornula - OCONROR3O0, mherein R9 and
Rro are the sane or different and are H, |in

br 8fc hedThesytatons pgenbofiapy opgefi clgims 29,53 ar 2t40W‘1‘I931&f1't9rF§"

Or bitki{Hgla e[ﬁ)qsa%%ggégyut ed aryl having from1l to 10
carbon™atons; R3 and R together forma bond to forma

cyclic ether, or R7 and R together forma bond to

fopg a C’{%é ot&h@géent er aﬂ oflesk ctligfﬁg 2818N5R2 Rdeiff el

a bond, rovided that  when R/ and R
f obindingiaeend lstqmmqunplgmﬁpo ds H, and R8 is optionally
substituted aryl or a heterocyclic radical.

29. The cytotoxic agent of any one of claims 20, 22, or 24 wherein the cell

binding agent is an antigen specific antibody fragment.

30. The cytotoxic agent of any one of claims 20, 22, or 24 wherein the
antibody fragment is sFV, Fab, Fab', or F(ab'),.

31. The cytotoxic agent of any one of claims 20, 22, or 24 wherein the cell

binding agent is a growth factor or colony stimulating factor.

32. A method of killing selected cell populations comprising contacting target
cells or tissue containing target ceils with an effective amount of the cytotoxic agent of

any one of claims 20, 22, or 24,



62 34. A taxane conpound having the follow ng fornula
(1): RA RS R6 BT aRRj(NH Z-0,119 ti ¢ 0 R3 HO OAc
OH O(l) RB = (Il) wherein Z = Hor a radical of
formula Il; R is a linker or an optionally
substituted aryl or heterocyclic radical, alkyl having
froml to 10 carbon atons, al kenyl or aIkynyI havi ng
from2 to 10 carbon atons, €&¥cloal kyl or cycl oal kenyl
having from3 to 10 carbon atons, -OR2 or a carbamate
formed fromany of said alkyl having from1l to 10
carimon atAdomanedokpoyhd eivingl they/ faybwhgVbmenld apm 2 to 10
carbon atons, cycloal kyl or cycl oal kenyl having from
3to 10 carboFyaﬁqﬂ§R7or gptlonally substituted aryl

or heterocyc RR2 is an al kyl rad cal
pQn at ons, al kenyl od} al kynyl

havi ng from
In atons, cycl ogly 01
to 10 carbon atons,:
;ﬁ!bo or heterocycli ' ;

having from 2

cycl oal kapyil
optional ly ¢

R3 is a |linker &r nal |y substituted aryl zor
het erocycl i ¢ HQdi ca:l alk§l having from| to 100H
carbon atons, al ke or al kynyl having from2 to 10
car bon a% cycl OGor cycl oal kenyl hafli)ng from
3to 10crbon atons; R4 is a linker; Its and R

h d f li her , Rr d
RO 7t PER RS R o vl o ether:
Rg\xg Qﬁﬁk& Bﬁan wﬂfdh s@dsqm%dfaeymﬁe&mché ﬁaﬁalRZmyShddmg from 1
rovid R form
E@n L hisifi oy 20t 1 Ry 8 Gcloatiyl or

to lq garpon gfpmsy a]]':engl,] gr
cycloeﬂcewl hhevieg doycs ite 16 aehrboalaton&ﬁ —ORz @0 nm:badlam:fommﬂ frgmt any of said
alkyl (hlwé’ihggn%ni"@% b '&allﬁgn on s a&%‘ﬂl QM hatfin, ﬁbﬁ%‘)}m&rbon atoms,

I's"a tert-put
cyclo@&w cy ewlc!&mm éc@owqu 1, o FPHORH Bibftitged aryl or
hamm@mgmnahhyl group. 63 38. A conmpound according to
claim37 wherein R2 is a tert-butyl group. 39. A
c div amalkploedicelihaying drom hitor] Bearbar atpms,talieeny] enedysyl having from 2

to 10CQRbGH &oMB cyeloal 8r cycloalkenyl having from 3 to 10 carbon atoms, optionally
substituted aryl or heterocyclic radical;

R is a linker;

R; is a linker, H, a hydroxy radical, an alkoxy, an alkenyloxy, an optionally substituted
alkanoyloxy, aroyloxy, alkenoyloxy, alkynoyloxy, cycloalkanoyloxy, alkoxyacetyl,
alkylthioacetyl, alkyloxycarbonyloxy, cycloalkyloxy, cycloalkenyloxy, carbamoyloxy,
alkylcarbamoyloxy, or dialkylcarbamoyloxy, a heterocyclic or aryl ether, ester or carbamate, or,
a linear, branched, or cyclic alkyl or alkenyl ester or ether having from 1 to 10 carbon atoms or a
carbamate of the formula —QCOX, wherein X is unsubstituted or substituted piperidino,
morpholino, piperazino, N-methylpiperazino, or & carbamate of the formula —~OCONRyR;,,
wherein Ry and Ry are the same or different and are H, linear, branched, or cyclic alkyl having
from 1 to 10 atoms or simple or substituted aryl having from 1 to 10 carbon atoms;

R;s and R together form a bond to form a cyclic ether, or R; and R together form a bond to
form a cyclic ether; provided that when Rs and R form a bond, then R, is H, and provided that
when R7 and R form a bond then Rs is H;

Rs is H; and

Rs is optionally substituted aryl or a heterocyclic radical.



groups selected fromthe |ist consisting of disulfide
groups, thioether groups, acid | abile groups,
phot ol abi | e groups, peptidase |abile groups and
esterase | abile groups. 40. A conpound according to
claim 39 wherein the Iinkers contain one or nore
groups selected fromthe Ilég consi sting of disulfide
groups and thi oether groups.” 41. A conpound accordi ng
to claim4 wherein the linkers contain one or nore

groups selected fromthe |ist consisting of disulfide
groups, thioether groups, acid labile qroups
pRbt ol aki eangcompeundwyingdhestollpwing fergia (Iys and

est erase |abl|eR§rOUOS 42. A conpound according to

clai m 41 wher BAQZ(R§RT i glers contain one or yore

groups sel egt ed m {hé |ist consisting of J|di sul fide

groups and tNLQ ] 3s. 43. A conpoun r di.ng

to claim39 4 nkers are thiolY or z

di sul fi 680"¢ < erein the side ¢

carrying the ' : I de group can B@Iln ar or

branched, aramati c for h@t’\erocycl ic. 44. A conpoupd

accordlng to clalntﬂl wherein the linkers are thiol-

or disulfide- contali o and wherein the Slﬂﬁ chaln

carrying (he thiol R8T disul fide group can be’ I'i near

branched, aromatic or heterocyclic. 45. A conpound

a@@@maqmor@mmgfm\ﬂedh R8 is 3-net hoxyphenyl 3-

chloro henyl , 2, 5- d met. hoxypheny!

P inkey joF & pptiAna Yﬁ#‘lﬁ&%@dyﬁl W%ﬁ %ﬁ’&%@f‘%’r having from 1
to l(] rm‘bdny latonizg niehylr anwlkyayl haviagtiiuner?yta 10 Garbancatoms.unytloalkyl or
cycloaf G f ﬂg%tfﬂ%ﬁgqg%%a%ﬁ (ol Rﬁ)r% d@aﬂﬁ@’ﬁhﬁé&’ from3my of said

di met hoxypheny Iy
alkyl thHYlé&)ﬁfom it 49 Gasppn atomise aLkenx} or aHW %%MU carbon atoms,
cycloaig0brydycidaideadl havirpyfromr3 kel cirbore aiyins, dﬂoptﬂmahy‘rmbsmﬁted aryl or
heta?c&%lo %inc%l_to claim3 wherein R is Hand R and R7
& Sr *forma bond. 48. A conmpound according to
B'Q'Mam@ﬁﬁ&bﬂ WERink Frdth 2061606k Homs CRINGESr alkyyheving from 2
to 10 carnbon atoms, cycloalkyl or cycloalkenyl having from 3 to 10 carbon atoms, optionally
substituted ary! or heterocyclic radical;

Ry is a linker or an optionally substituted aryl or heterocyclic radical, alkyl having from I
to 10 carbon atoms, alkeny! or alkynyl having from 2 to 10 carbon atoms, cycloalkyl or
cycloalkenyl having from 3 to 10 carbon atoms;

R4 is a linker;
Rs and R together form a bond to form a cyclic ether, or R and R together form a bond to

form a cyclic ether; provided that when Rs and R form a bond, then R is H, and provided that
when R; and R form a bond then Rs is H;

Rsis H; and
Ry is optionally substituted aryl or a heterocyclic radical.

35. A compound according to claim 3 wherein R is an alkyl group.
36. A compound according to claim 35 wherein R; is a tert-butyl group.

37. A compound according to claim 4 wherein R; is an alkyl group.
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38. - A compound according to claim 37 wherein R; is a tert-buty] group.

39. A compound according to claim 3 wherein the linkers contain one or more
groups selected from the list consisting of disulfide groups, thioether groups, acid labile groups,

photolabile groups, peptidase labile groups and esterase labile groups.

40. A compound according to claim 39 wherein the linkers contain one or more

groups selected from the list consisting of disulfide groups and thioether groups.

41. A compound according to claim 4 wherein the linkers contain one or more
groups selected from the list consisting of disulfide groups, thioether groups, acid labile groups,

photolabile groups, peptidase labile groups and esterase labile groups.

42. A compound according to claim 41 wherein the linkers contain one or more

groups selected from the list consisting of disulfide groups and thioether groups.

43, A compound according to claim 39 wherein the linkers are thiol- or disulfide-
containing, and wherein the side chain carrying the thiol or disulfide group can be linear or

branched, aromatic or heterocyclic.

44, A compound according to claim 41 wherein the linkers are thiol- or disulfide-
containing, and wherein the side chain carrying the thiol or disulfide group can be linear or

branched, aromatic or heterocyclic.

45, A compound according to claim 3 wherein Ry is 3-methoxyphenyl, 3-
chlorophenyl, 2,5-dimethoxyphenyl, furyl, pyrollyl, thienyl, thiazolyl, imidazolyl, pyridyl,

oxazolyl, indolyl, benzofuranyl or benzothienyl.

46. A compound according to claim 4 wherein Ryg is 3-methoxyphenyl, 3-
chlorophenyl, 2,5-dimethoxyphenyl, furyl, pyrollyl, thienyl, thiazolyl, imidazolyl, pyridyl,

oxazolyl, indolyl, benzofurany! or benzothienyl.

47. A compound according to claim 3 wherein Rs is H and R and R; together
form a bond.
48. A compound according to claim 4 wherein Rs is H and R and R; together

form a bond.



