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specifically, the invention relates to novel cytotoxic
agents conprising taxanes and their therapeutic use.
These novel cytotoxic agents have therapeutic use as a
result of delivering the taxanes to a specific cel
popul ation in a targeted fashion by chem cally Iinking
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Cytotoxic drugs such as methotrexate, daunorubicin, doxorubicin, vincristine,
vinblastine, melphalan, mitomycin C, and chlorambucil have been conjugated to a
variety of murine monoclonal antibodies. In some cases, the drug molecules were
linked to the antibody molecules through an intermediary carrier molecule such as
serum albumin (Garnett et al, 46 Cancer Res. 2407-2412 (1986); Ohkawa et al 23
Cancer Immunol. Immunother. 81-86 (1986); Endo et al, 47 Cancer Res. 1076-1080
(1980)), dextran (Hurwitz et al, 2 Appl. Biochem. 25-35 (1980); Manabi et al, 34
Biochem. Pharmacol. 289-291 (1985); Dillman et al, 46 Cancer Res. 4886-4891
(1986); Shoval et al , 85 Proc. Natl. Acad. Sci. 8276-8280 (1988)), or polyglutamic
acid (Tsukada et al, 73 J. Natl. Canc. Inst. 721-729 (1984); Kato et al 27 J. Med.
Chem. 1602-1607 (1984); Tsukada et al, 52 Br. J. Cancer 111-116 (1985)).

A wide array of linker technologies has been employed for the preparation of
such immunoconjugates and both cleavable and non-cleavable linkers have been
investigated. In most cases, the full cytotoxic potential of the drugs could only be
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ca@pajugate@ahrqiy achievad theosame cytotoxic potency as the free unconjugated
drugs. This suggested that mechanisms by which drug molecules are released from
the antibodies are very inefficient. In the area of immunotoxins, conjugates formed
via disulfide bridges between monoclonal antibodies and catalytically active protein
toxins were shown to be more cytotoxic than conjugates containing other linkers.
See, Lambert et al, 260 J. Biol. Chem. 12035-12041 (1985); Lambert et al, in
Immunotoxins 175-209 (A. Frankel, ed. 1988); Ghetie et al, 48 Cancer Res. 2610-
2617 (1988). This was attributed to the high intraceliular concentration of glutathione
contributing to the efficient cleavage of the disulfide bond between an antibody
molecule and a toxin. Despite this, there are only a few reported examples of the
use of disulfide bridges for the preparation of conjugates between drugs and
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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A0EDhiSsyRNERE | rSkive, are widely used in the treatment of cancer. These
compounds belong to the family of compounds called taxanes. Taxanes are mitotic
spindle poisons that inhibit the depolymerization of tubulin, resulting in an increase in
the rate of microtubule assembly and cell death. While docetaxel and paclitaxel are

25 useful agents in the treatment of cancer, their antitumor activity is limited because of
their non-specific toxicity towards abnormal cells.

Further, compounds like paclitaxel 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 paclitaxel have

30  been described (Ojima et al., 39, J. Med. Chem. 3889-3896 (1996)). However, these
compounds lack a suitable functionality that allows linkage via a cleavable bond to
cell binding agents.
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Advanced Drug Delivery Reviews 89-104 (1998)).
Simlarly, useful cytotoxic agents conprising cell
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(B) a pharmaceutically acceptable carrier, diluent, or excipient
In a third embodiment, the present invention provides a method of killing
selected cell populations comprising contacting target cells or tissue containing
target cells, with a cytotoxic amount of a cytotoxic agent comprising one or more
taxanes linked to a cell binding agent.

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 cell binding agents. It has previously
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
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
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cytotoxi c agent conprising one or nore taxanes |inked
to a cell binding agent. In a second enbodi nent, the

present invention provides a therapeutic conposition
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Z = H or a radicai of formula Il

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 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. Preferably
R1is -OR; or an optionally substituted aryl or heterocyclic 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. Preferably R; is an
alkyl group and more preferably a substituted alkyl group such as a terbutyl group.
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be killed or lysed such as tunor cells (particularly
solid tunor cells). The cytotoxic agent according to
the present invention conprisee one or nore taxanes
linked to a cell binding agent via a |inking group.
The Iinking group is part of a chem cal noiety that is
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The present invention will be more completely described with its 3 major
embodiments.

Embodiment 1: R, is the linker
Z = H or radical of formula Il

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, ~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 ary! or heterocyclyl radical

R, is 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,
optionally substituted aryl or heterocyclic radical
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cycl oal kenyl oxy, carbanoyl oxy, al kyl carbanoyl 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 having from1l to 10
carbon atons or a carbanate of the fornmula - OCOX,
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R4 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.

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
-O(CR13R14)m(CR15R16)s(OCH;CH;),SZ’, -OCO(CR 3R 14)m(CR15R 16)n (OCH,CHy), SZ,
-O(CR13R14)m (CR17=CR15)(CR15R16)m (OCH,CH,),SZ’, -OCO-(CR13R14)m
(CR17=CR18)(CR5R 16)m (OCH,CH,),SZ’, -OCONR12(CR13R14)m(CR15R16)n
(OCH,CH,),8Z',  -OCO-phenyl-X'SZ’, -OCO-furyl-X'SZ’, ~-OCO-oxazolyl-X'SZ’, -
OCO-thiazolyl-X'SZ’, -OCO-thienyl-X'SZ',  .-OCO-imidazolyl-X'SZ’, -OCO-
morpholino-X'SZ’,  -OCO-piperazino-X'SZ’,  -OCO-piperidino-X'SZ’, ' and
-OCO-N-methyipiperazino-X'SZ’, or -OCO-N-methylpiperazino-X'SZ’, wherein:

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



R2 is alkyl having from1l to 10 carbon atons, alkenyl
or al kynyl having from2 to 10 carbon atons,

weywboa2ky/| or cycl oal kenyl having from 3 to 1BCTDEP0031014177
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atons, optionally substituted aryl or heterocyclic
radi cal Preferably, Rl is t-butoxy, crotyl,

di met hyl acrylyl, isobutenyl, hgexenyl, cyclopentenyl,
cycl ohexenyl, furyl, pyrollyl, thienyl, thiazolyl,

i m dazol yl, pyridyl, norpholino, piperidino,

pi per azino.. azol .yl .. i A . )
benzot AR X s et SbEPop fpearcif 8 Beflied Pt having from 1-10
| suakhdneatpins arrapylyethyliene glygacspdcer with (2 ond0 repeatiag ethylene oxy
or, firyl R3 is optionally substituted aryl or

het er'ocyclic radical, alkyl having from1 to 10 carbon

atons, gl nﬁqg é?f tRe k¥ lor ReFErekt dridoaredinkar dRyIC BFdReRed alkyl or
atons, cycloal'kyl or cycloal keny| havin

: ) sq f{om 3 to ]{O
c Y6 aliyb having drogy ébtcay 10 regrban @}omswo’r mple or substituted aryl or
di HERErBYYCRE, AR, céri PRRIditlon besbut enyl , hexenyl ,
cycl opentenyl, cycl ohexenyl, furyl, pyrollyl, thienyl,
t hi azolRyk,, RRYIRphd Ry arelthe samedod differenéandfareatydr atlinear or
benzot hi r r ! i s iso-butenyl,
cfbd?y‘%ﬁedf?M?%‘@{Pé{‘?%'ﬁﬂﬁg’%t‘%%‘;rﬁ‘y?t,gﬁ?hi azolyl, pyridyl,
tert-b h is the |inking group.

S %p% %:Bnégre Hor ailkdt,

Sui t abl'e groups are well known in the art and

i ncl ude di sy §iafient8§&rypa.to bj oet her groups, acid
| abi | e groups, photol abile groups, peptidase |abile

groups and Qﬁisﬁérﬁiﬁ%gbﬁﬁbhel t9r10ouPE.caRaffode ®d ar e
di sul fide groups and thi oether groups. Wen the

l'i nki ng gr ouds ias irtegdrif@m 1 to 20lasditdn alee be Bt ai ni ng
group, the side chain carrying the thiol or disulfide
group dR0bBy is IMBais br branched, aromatic or

het erocyclic. One of ordinary skill in the art can

readi | yRiordtstandyR farmiaaand (syafie ef1etl ns. Specific
exanpl &g, i9fn fobﬁorfa*n(yj SlibstilitedbSH b HelroeRit AddidaNg

substituents I ncl ude

- O CR1 3Refbl4HI{-RR» Hd 63Metaiphbhyy, SExhiordgheniR Z&dikdethoxyphenyl,
)( Cm@%@; M%%ZHZH&{ Gﬁé@lﬁ) g yi%ﬁ'%h?%ﬁzgyhib@mfuranyl or

benzothenyl.
Embodiment 2: R, is the linker

Z is a radical of formula Il

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.

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(CR15R16)s(OCH,CH2),SZ’, -O(CR13R14)m(CR1sR1g)a  (OCH,CH;), SZ,
-(CR13R14)m (CR47=CR18)(CR15R16)m (OCH2CH,),SZ', -O-(CR13R14)m



(CRL7=CRi 8) (CRL5R16 )m - OCONR 12( CRL3R14) m( CRL5R16) n
( OCH2CH2) ySZ\ - OCO- phenyl - X' SZ', -0OCO-furyl - X' SZ',

wo 8eeenszol yl - X' SZ', - OCO-thiazolyl-X SZ', PCT/EP2005/014177
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-OCO-t hienyl-X SZ', -0OCOimdazolyl-X SZ',

- OCOmor phol i no- X' 'SZ', -OCO pi perazi no-X SZ',
-OCO- piperidino-X SzZ', ' and 9

- OCO- N- net hyl pi perazi no- X SZ', or

- OCO- N- et hyl pi perazino-X SZ , wherein: Z is Hla

thi techi Me, group ein X i j rect

| R R R g Kyl JOCHRCHIES L Kyl h"z‘\*ﬂ?ﬁ%gi‘?ﬁ?ﬁ’{CR‘?RW)"
1-(OCHEHaRBZ at @heny X' SZ'p duryeX 8| enazalylycdE', dhiazolyl-Xi$Z'h thienyl-
2 892 ty Qg Y A . Yo I = ' furvl-
RSS2, mioBPEL 8F, TGIRNe 1032 Hiforsuingi P i dkez, fury
alXS$€. or dNiemXed ky| -higgeXi8Zom 13n% 10-N-mefwipiperazino-X'SZ,
atmﬂmhosd's;w,l e or sihetading-g$zaryl or -ppbRdiRE-X8Z’C, or
angl canlnasg,gﬁl nbe H R 3. Ri4 R 5 and RI16

ar S PRDYDIRSAZNO-KSEr WNEMMand are H or a linear or

branched al kyl having from1l to 4 carbon atons, R17

and R1& & id, athiol pedtégtive groupor&R'j nteger of 1 to 10, m

is an integer from1l to 10 and can also be 0, y is an

i nt egef@éﬁgﬂx |§R§ dﬁ%ﬁ%ﬁﬁ foFQ'?inQJarsélk %LBranlBﬁeCchl'tk}f]lga})viné from 1-10

HR6 is orma bo _%CI _
i scasbprbaiomMsnen 2 polyathylene @ivea! apager withhk 2@ oraatiag ethylene oxy
r aghitgal Preferably, R8 is 3-nethoxyphenyl,
3-chl orophenyl, 2,5-di met hoxyphenyl, furyl, pyrollyl,
thi enylR’ dridi RzGrylthe saindaz alifferenttand ahgl linebndiRbly branched alkyl or
%&%@é tyah<¥| F?ﬂﬁi&%&aqy{o % cba(?tpoZnOta oen@f Idr 5%%dbrngﬂtt>st%0ted aryl or
heterocyclic, and Ry, can in addition be H,
Ri3, Ris, Ris and Ry are the same or different and are H or a linear or

branched alkyl having from 1 to 4 carbon atoms,

R4; and Ryg are H or alkyl,
nis 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 to 20 and can also be 0.

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

Preferably, R; is crotyl, dimethylacrylyl, propenyl, isobutenyl, hexenyl,
cyclopentenyl, cyclohexenyl, furyl, pyrollyl, thienyl, thiazolyl, imidazolyl, pyridyl,
oxazolyl, indolyl, benzofuranyl or benzothienyil.

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,
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



Zis aradical of fornmula Il Rl is the |inking group.
Suitable Iinking groups are well known in the art and

wo pwboeiesgli sul fi de groups, thioether groups, aepCTEP2005/014177
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| abi | e groups, photol abile groups, peptidase |abile

groups and esterase labile groups. Preferred are

di sul fi de groups and thioether1groups. When t he

linking group is a thiol- or disulfide-containing

group, the side chain carrying the thiol or disulfide

group 1aparthen! atomsroroa darzemsdtedof theofvehula -€DCOX, wherein X is a

- g Gasiongferdlorki < Ehad Hspialetd B fnstitfea pipericine,

exranmheﬁnmf pipérazinb iN-methylpipesadting,der corcatiamatg of the formula -

%&gﬂg%m%%hu&ﬁ&l% g, the c%aépae o dlffer)e rr% ang e H. linear,

)nbretml:redzeﬂzvyghcgﬂ&yl havig R 1t 3 (3P RESNRIG) graRbstituted aryl

488 2 diaA btomd)- (CR 13Ri 4 |
=CR18) (CRi 5R16) m (OCH 2CH2) ySZ', -NR 12(CRi

3R14) M @R okFH i6)Hh (OCH 2CH2) SZ', phenyl -X sz',

furyl - XSZ', oxazolyl-X SZ', thi azol yl-X SZ', thienyl -

X SZ', Rgisdbzol yl - X SZ', norpholino-X SZ',

- pi perazino-X SZ', piperidino-XSz', -furyl- X SZ',

- t hi enyRzor Rszand R farmeerbong (cyelisZthethd

- N- net hyl pi perazi no- X SZ', -norpholino-X SZ',

- pi per &4 'ﬁ@ﬂﬂpgg“a"ysﬂbiié‘ﬂt?@?%OD@QEVOCYQHF? radlcal

-N-net h eraZ| no- X' SZ' : S

pr ot ect ,r\g& u R ol %F‘?‘ethWBP%"Wr ﬁ-chlqgopa'le@yl} e%@ q'mﬁtlaoxyphenyl

orfueyllpyn@uyr tihiekyl] thiizolyr, dxaxrsy, mhiiaZollapriagl, fidem, Jbethfuranyl or

Qn,.at o or a polyethylene glycol spacer with
281)%"58@5% Hg et hyl ene oxy units; R and Rl12 are the
sane or different and are Iinear al kyl , branched al kyl

or cyclEmbadinyenti3aRs isgthe livkerl to 10 carbon at ons, or
sinple or substituted aryl or heterocyclic, and Ri 2

can 'nlal%delrtaH%IQ%rHMﬂﬁ R|4 RS and Ri6 are the
sanme or_different and or a linear or branched

al kyl rﬁwlﬁﬁg gntigpally slugstztutgg,qad,qr hetergcyclic 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, —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 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

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, R¢ is t-butoxy, isobutenyl, crotyl, dimethyacrylyl, thienyl,
thiazolyl or furyl

Rj3 is the linking group.



Rand Ri8 are Hor alkyl, nis an integer of 1 to 10,
mis an integer from1l to 10 and can also be OL y is

wamosnéieser from1l to 20 and can al so be 0. R3PEBEP2005/014177
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optionally substituted aryl or heterocyclic radical,
al kyl having from1l to 10 carbon atons, al kenyl or
al kynyl having from2 to 10 cambon atons, cycl oal kyl
or cycl oal kenyl having from3 to 10 carbon atomns
Preferably, R3 is crotyl, dinethylacrylyl, propenyl,

o1 e GKAS Ko ORRRASAY by 45, SUEEENA st groups
pythiogithier gouas.cagjd (abilergisiups, phstotahilelgrauns, peptidase labile groups and
b . fapiatylated

rotpee BIC grole PoRi e %?gﬁsyff',@ét:h?g’so 9?’?‘2_%‘3%? gpes.

- _ is H, _ radi cal , an _
B koxy. Whe viBkipE Sk 818 Bl isulige gabiaing iy, he side chain
ald{aa;rwmlkmey,ttriar @ylmﬂﬁdealdﬁ@rwl)cbﬁxm IlﬁieEb/rb?)’bnt@ﬁFhed, aromatic or
a | pa ) . .

oy R, BoRY aharestil bibd ait sy [ead)i i BafRalyanizgide chains.
car ban§gecifig, exanpjdsc af lﬂwrm'rcblo»y,die_mlfide-contairlming srl]:bstituents include
i I r

e TRUBE R RN RDOHHNSEY 00 e R, (ERVEPRDCRRueh

I near;
al (QGH:6H: B & e nyhead e BZ o furgt X8Z', lexakolg-X 83 tthiazoldleX'SZ’, thienyl-

caxBonirmbestly s2, whsgfat € of the formula - OCOX,
wherein X is a nitrogen-containing heterocycle such as

unsubstj,tuted or substituted piperidino, norpholino,

pi per aZ o' ?\IIWPFR’?%WE&%QFQ&)W a carbamate of the
formula - OCONRORLO, wherein R9 and R are the sane or

di f f er ellheraindX'ds  ditect link@na, linbarcalki) ©f bramched akyichavinyffom 1-10

Ao bRE' o 4 BoReln BB HbL SiAR! §iB'2 RS2 rSiepting etpviene oxy
ReINits ; H R7or R5 and R form a bond (cyclic ether)

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

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

Riz and Ry 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,
y is an integer from 1 to 20 and can also be 0.

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



R8 is an optionally substituted aryl or heterocyclic
radi cal Preferably, R8 is 3-nethoxyphenyl,
w@2mbbensphenyl , 2, 5-di net hoxyphenyl, furyl, ppeDEP20b5/014177
thienyl, thiazolyl, oxazolyl, imdazolyl, pyridyl,
i ndol yl , benzofuranyl or benzothienyl. Enbodi nent 3:
R3 is the linker Zis a radical2 of formula Il Rl is an
optionally substituted aryl or heterocyclic radical,
al kyl having from1 to 10 carbon atons, al kenyl or
al kynyl hfr from 2 to 10 carbon atons, cycl oal kyl
or cycl 0: ényf'| having from 3 to 10 carbon atons, -OR
2 or a carbamate formed from any of said al kyl having
from1l to 10 carbon atons, al kenyl or al kynyl having
from2 gasiQ carbon atons, cycloal kyl or cycloal kenyl
havi ng from'3 to 10 carbon atons, or optionally
substltRJ,tcfrdasarwIRf&rmrbes&rdq@y&lbréltnerrpdl cal R2 is alkyl
radi cal having from1 to 10 carbon atons, al kenyl or
5 al kynyl|Rdiaanngtibnaliynsdbstitutdd achohitserdt s ,radwaﬂ oal kyl
or cycl oal kenyl having from3 to 10 carbon atons,
opt i on&freferahinsRe t it anathgypbenyhe BahtegmHeingl, r 2 8idiméthoxyphenyl,

Pr S L ' y Iyl
.s@bﬁt@w eiotle=Bi, 3z RYion BRI AR, benzoturanyt o
LP%WOthWV 1yl th| enyl t hi azol yl, imdazolyl,

pyridyl, nnrphollno piperidino pi perazi no, oxazolyl,

i ey ﬁzS"owrh@B@rﬁﬁwrﬁﬁ)df tH iInRAEER hBUEHYEn syMiRized
preferably, Rl is t-butoxy, isobutenyl,” crotyl,

di met hyacryl yl, thi epyl t hi azol yl or furyI R3is the
nkj ng grOLgﬁ re wel | knofin JOLO

l'i nki fig. gL Sur tahgf\,luc

i n>¢°brg art@ﬁ %jr dDsyfif | d tﬁl oetg\)

group bi IEy api N“°

pept &gt P& bet e gr/cﬁg}'gg &t oester g;@,’?.&a B roupSI L) ong Make
Pr ef err%ﬁ di sul fi d¥ ups and thi r groups. MeOC(\:"
When the | PNg group i wt hi ol - or Me

di sul fi de-contai ning group, the side chain carrying
t he thToIoor dISU|fId% grQup can be Ilnear or

br apcdi reatic or S~ o T ¥ o
L= Ao : LA, S~ & f~A,

{ onPs ong Make - %
MeO Moo | ories  OH3 "&kc
MeO.

10

| orrPs oM HaXe

Me

Me
Me

R
| Sres  OHG "GAc

a Many other possibilities exist

3’-isobutenyl series



heterocyclic. One of ordinary skill in the art can
readily identify suitable side chains. Specific

wezaapbress of the thiol- or disulfide-containi NBCT/EP2005/014177
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substituents include

- (CR13R14) m(CRi 5Ri 6) n(OCH2CH2) ySZ' > - (CR13R14 ),
(CR17=CR18) (CR15R16),,, (OCH2aG2)ySZ', phenyl-X SZ',
furyl-X SzZ', oxazolyl-X SZ , thiazolyl-X SzZ', thienyl-
X SZ', imdazolyl- X'SZ' vvherein Z' is H a thiol

prioTecti Ve, & oUup O>[) JHe TS g gﬂect | L o o w
or #Nhge@c 2
C rbég\)m 7k a po gl.y%@‘;g Ac°W'th Bﬂps o wo

20/ r&peati n cethyle € oxy ar al k
brianched *atgyt* or cycl i &° VI’ havi ng 1“‘? Tto %p MeO—_)—OMe
carbon atons, or sinple-~e 3

heterogyglic, R*3. Ri4,| R 5 and R$6 are the sane OJ

fer H or ARe ran?ﬁlﬁ al Ky
hayvi ng %Q’P O3%F carbpn ghoesaRKe an n):‘%,?@ H, c,r
al kyl , S an At eger 10=mis a it e 3
m1lto 105t ™tan al Q;% an int ege,,co 1

an al koxy, an al kenyl ox

al kanoyl oxys$ ar oyI oxy, al , al kynoyI@xy o
cycl qal kamdyg aky, alkgxy 2, al¥yRthi d 5
al -‘/'%g*ﬁ (10D OX.‘/’E\\’C ! oxy%ﬁ&oml XY, @
car ba”ﬁxy, 388Ky caflba S or A smes ong "ok m 53 "ok

EY)
| kyl car pgﬁlﬂpxy, a hetepgéyclic or a;;oyéig,ueher, deom
ester or cal‘r< mat e, or, a ear, branched,” or cyclic
al kyl or alkenyl ester or ether having fream1 to 10
car bon ato or a car barrateo of the fornula OCOX

whier gj B Xov'sy_afini trogen- ifli ng €I oc . such as
uns uB St Ij%:%sub '_ ‘ er|§ﬁh lino,

pi pera;@\{a%‘, Bt hyl pi gk, ZTRDINOr a gé\ﬁfl;d &x3f the
for mJl a - Me0-< ;OMe Meo—< 5: —< ;OMB

Exact Mass: 1001.52

2'-(triisopropylisilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel. To a solution of 10-acetoxy-2'-(triisopropylsilyloxy)-
3'-dephenyl-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 chloride (50 mL), water (50 mL), and
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




OCONROR10, wherein R9 and R10 are the sane or
different and are H, linear, branched, or cyclic alkyl

whanengi2f8 om 1 to 10 atons or sinple or substiPpar/ER2005/014177
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aryl having from5 to 10 carbon atoms ;RS orR7 is HR6
is H R7 or RS and R forma bond (cycllc ether) R8 is

an optionally substituted aryMor heterocyclic radica

Preferably, R8 is 3-nethoxyphenyl, 3-chlorophenyl,

2, 5-di met hoxyphenyl, furyl, pyrollyl, thienyl,

tlabgiféfa Ybrodu&' dagrel Ydooldélyréllf&” %orcaéaﬁlédlegl tol R yl(l) 19 of 2-

or ur 1,.en .

gt (TS A x%w@-é—@ - Gor

pa#néthoxybehzs/l)aiocetaxd’ aslaswlntﬁ solig] "HsNMRIDCl5) 6 1. oa (s, I24 H), 1.23

5 L 351 I, TP et i GeR B 6 b, BHEPBY R Wy .88 s

sc3| ki, 2016 (ef3]:[) 28 (oxyH) 2.60 (mi 24dHr 3 I(b1 4.yl kX 3)79 (s, 3 H), 3.85
dgp {;4& Pinls88 §5’*?é"1en)"4)182(n§*e?ﬁ 20%% %2.1("2854'?1& P37

xé%enzoy

(25 &HE. Wi, %daédj Jrry§14d'i4 ﬁé*hﬂﬂ&r(wra?éﬂq 1d)e4.80 Xt vitt$h8 Hz, 2

stH )W 5.400d, SEUSHAS 1Y, 818298, J B®.Z RACT HYB.8%, Jid 8188, 1 H), 6.10

i Dach 841,358 85544 LrTae ol Pl - S e HeBo. 728 o

mJ)s 3.aHE, brH)ne/z ECYME. for CLig,ND gBiMat: dattgden024a5; folrein 1024.3.
dri ed over anhydrous sodiumsulfate, filtered, and
concentrated in vacuo. The residueywas purifi ed on a
silica gel colum usiqg 4@ ethyl acet#tedin hexane as
the eluant. The fractd QAtEI LB

product were pool ed and conge r@ . ,. 1.1 g of
o

(triisopropylsilyl oxy)-S'/@f?étnsyl-?H |s%’b‘btenyl) 2-d
ebenzoyl - 2- (2 15- di nmet hoxybenzoyl) - Qxel as a
white solid. 1H NI\/R(CDCIS) dl,ng o, 1.23 (S,
3H), 1.36 (s, 9 H, 1.67 (s N S(s 3 H, 1.76
(s, 3 H, 1.82 (m 1H) 1 %9 9351’; i 2.16 (s, 3 H),
2.31 (m 1 H), 2.50 (m 2 FyactMags; 118342 1 1y "3 79

(s, 3 H, 3.85: ‘
7-(trifluoromethanesulfonyloxy)-2’-(triisopropylsilyloxy)-3'-dephenyl-3'-

(isobutenyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel. A solution of 2-
(triisopropyisilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-dimethoxy-
benzoyl)-docetaxel (1.1 g, 1.1 mmol) in methylene chloride (7 mL) and pyridine (0.44
mL, 5.5 mmol) was cooled 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
room temperature with stirring. After one hour the reaction was diluted with ethyl
acetate (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.
Fractions containing the desired product were pooled and concentrated to give
565 mg of 7-(trifluoromethanesulfonyloxy)-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-
(isobutenyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel as a solid.

TH NMR (CDCI3) 6 1.10 (m, 24 H), 1.26 (s, 3 H), 1.38 (s, 9 H), 1.68 (s, 3 H),
1.72 (s, 3H), 1.92 (s, 3H), 1.95 (s, 3 H), 2.20 (s, 3 H), 2.28 (m, 1 H), 2.31 (m, 1 H),
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(d, J =6.4 H, 1 H, 3.95 (s, 1 H, 418 (m 2 H),

4.29 (d, J =8.4 H, 1 H, 437 (d, J =2 Hz, 1 H,
waoh20bd/0¢dss = 8.4 Hz, 1 H), 4.74 (t, J = 9 Hz, 1r¢d/EP20BD4177
(t, J =9.8 H, 2 H, 517 (d, J =1.6 Hz, 1 H, 5.32
(d, J =9.2 Hz, 1 H, 565 (d, J =6.8 H, 1 H, 6.10
(t, J =88 H, 1 H16.93 (d15J = 9.2 Hz, 1 H), 7.05
(dd, J =9.2, 3.0 Hz, 1 H1 7.28 (d, J = 3.0 Hz, 1 H).
mz LG MS for C52H79I\IOrl6S| Na+: cal cd: 1024.5; found:

J= H

%02(2’?49 F’?I L'é'l)o 89 rﬁ’&nésHJr j’f'oxy %95 564 ré ng i ?QPés 3 H).

xy4.363(d; dephe hizl 1 8)-4.38 (d, z, 1 H), 444(d 80Hz1H)476(tJ
( '59?%29'131-'9) a%aQﬁPQ%OK B3 3m( 2 +h; SIBTRIIPYE.NTONIHZ 445.68 (d,
(tuh B <ddp#; dp‘?) §r1|3y(ltoécy§ B3z, depnEi$pi(da/ =9.2 Hz, 1 H), 7.07 (dd, J = 3.2,
| iiz mbmtmnylz)s -(d; delEprpyh +): (AzLE/MiISet Do fFRNORBSINa*: calcd:
%5?? & 1]5#% 1.1 mmol) in nethylene chloride (7
158 4 TV Yy ((0.44 ni, 5.5 mol ), was cool ed to -30
C | n adry ice and ac neObath A swlytj OH cont ai ni ng
triflic anhydride (O. 9

nmet hyl ene chl ori de (0. se. The
resul ting sol ution was alﬁ rmto
roomtenperature with sti hour the
reaction was diluted with ethyl acetatg (25 nm.) and

the organic | ayer was extracted -@---u chl ori de

(25 m), water (25 nl), anddg p,\{o’% &L). The organic
| ayer was then dried over W% a@,gsﬂgpdgum sul fat e,
filtered, and concentrat ed in vacuo. The residue was
purifi an sing 20%:.ethyl, ,, L
Peet at &-fndromethafeslitongfaxt 2 -tRisRBr YIRS -opperny-2-
t hisabaenyt)d1 roxci2edebsazeylsd: (2, B dinethoxyraraoy i) atosdtaxel. To a
9' -2 ' -
g ﬁeé??lg%ﬁi 7-{trifluoro ?than?sulfosnyI%)gy) (2 ‘tmsopro?ylsnl IOXH -3dephenyl
xyf) (lgobtd@uQeZTgebe,g\zggyl -2-(2,5- dlmethoxybenzoyl) docetaxel ( 65 mg 0 5 mmol)

(1i5 PRethRene );hlgndiae%nrﬁg Wa@aﬂ&cﬁﬂhéﬁﬂﬁ@%ﬁﬁ@ﬂw)&d@@ﬂ\ﬂo ) (117

tlarggl @% gm’q;f) fo?loggd(gy the %i)ﬂlg 632 t@gaprg 'y]émmpn% (Rerruthenate
3 (FH)'-’AP; (92 nfg, 0.63 Mrholl.. IFhe( Besulling)mixture Qvassallodved) to stir at room
it ndpd 4 e oy L cone
3 a, the pad of cklitewas BnsedHith metHylend cBigridel, The cobinedHsypernatant
VE%S célhc%étr%@d % Vi c§o% g'zth ]rewéhﬁreggj %tw g 8urn?ed20|g|% silica gel
(pojpnp& usipg I_%rg% @tr(yg a(:gtateJ m-hq;(ameHZ‘i'helfrpgtnong cpgtaqmng the-product
8. WerbipoolbdHind éonlénttdled b §ive 325 g ofl 7XifludtométHaREsulfdnyioxy)-2'-
' (?riisopropylsiIonxy)-3'-dephenyI-3'-(isobutenyl)-1 0-oxo-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel as a solid.
TH NMR (CDCI3) & 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, 3 H), 4.00 (s, 3 H),
434 (d, J=8.4Hz 1H), 439(d, J=2.0Hz 1H), 445 (d, J=8.4 Hz, 1 H), 4.78 (t,
J=9.2Hz, 1H), 487 (m,2H),5.19 (dd, J=8.0, 10.0 Hz, 1 H), 5.34 (d, J= 8.8 Hz, 1
H), 5.79 (d, J=6.0 Hz, 1 H), 6.09 (t, J= 8.8 Hz, 1 H), 6.98 (d, J= 9.2 Hz, 1 H), 7.09
(dd, J = 32 92 Hz, 1 H), 725 (d, J = 3.2 Hz, 1 H). m/z LC/MS for
Cs3H76F3sNO1sSSiNa®: calcd: 1154.4; found: 1154.4.



9.2 Hz, 1 H, 7.26 (d, J =3.2 H, 1 H. mz LCM for
C53H78F3NG 8SSi Na+: cal cd: 1156.4; found: 1156.1.

wO2qosps25810r omet hanesul f onyl oxy) -2' - (tri i sopr opyl/EPioys/@4177
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xy)-3' -dephenyl -3' - (i sobutenyl)-i

0- ox0- 2- debenzoyl - 2- ( 2, 5- di net hoxybenzoyl ) - docet axel .

To a stirred sol ution of 16

7-(trifluoronethanesul fonyl oxy)-2"-(triisopropylsilylo

Xy) -3 <-dephenyl -

3'-(isobutenyl)-2- deb%zoyLQ 2- (2, 5-di met hoxybenzoyl 1-d

ocet axel (5@5 /‘&tﬂ 0.5 mml rd

n.) was adee Aed hy m
Py

iin methyleng chloride.

N z i ne N@LL%H\ N : '
mg, 1.00 mmﬁ{@)kg g. addi Ti o &&*0

t et r apr opyl ammyinigssper SRat e ( TPAP) N
mrol ). The resuM™ing ma;tg was allo |tQ_)T'%3tir"56 OAc

room_tenBerature vvith;go { QhleNg. After 8 hours tha °
react S SISl Lt ered t Nedugh cel ﬁé’h 5333% ar(QT )—OMe
cel i tE°NHE TRSEd wi th net hyl ene EFOVPT " Phe

conbi ned supernatant was concentrated in vacuo and the

5i ng. TaRckERORAZ MR BHrY Gl s gpherbR i ob e
c Ghdebenizoyl-24(2 Sslimethaxyhenzovtiodeastaxald Torr avellr stired fixture of

0! MLifirorfiBinie- Sulfohlibky) LA HRBHRBYISHIGy RBYAD Syl -(isobuteny)-
(tr en 3 t eny

I -3 -d | -"3' - [ )-10- _
CARECIRIEIANG IR S L (T
a) aﬁdlriog -(3.$HnN)\/R/ds(IXEeazgscdiidm 1t6br6md£ia% 1(58f) mg%JZOn(nml). 3 After 10

. S . , . .
( Srf‘ungfe,gb(zhé r@zﬁ?@ag %ﬂﬂ%ed &v?ta f%z}li%c%ias%(ﬁ 5%{?@@@2%@%@% ,%WI(.:e with
2.2Be((h$ nL)HThe2rgii¢ layerlwad drigt] 6@er(amhydrok sodiud3sulfete, filtered,
1 , , . . . . 0
4_25‘% c(ogmcg%trétzéﬁglrﬁva!%o :il'q%lreélgu%g/a%mnﬁeogg)éQ@c?_étlé'%m $0% ethyl
4.ar8tate] in hexarg 3s fthe develpping splyent to give the desjred prgduct, 7o.,9a-
4-&Bx§-2‘- tl%sé'ﬁropﬁsi}}%xfl)dﬂ-de hen So(ais_olagtegyl +delaehﬁoyl—§-(§,$-
(?4im%th§x(ﬁée§z$>:—do}ce e ?sﬁ%é g apatrg %E’frobu 7ay1Qggepoxy-2-
(otchisobrgpy&ilao@)za'-ulzphehyww(isEb@En;(l)_dz-débanz@sz-&f»- 1 H) .
%{ﬁwégo%&%wggg,clgggﬁygmg8)_SS| Na+: cal cd: 1 154. 4;
a- epoxy”™' ~triisopropyl silyloxyJ-a'-dephenyl-a'-tisobut
enyl ) - TenStebpoxyy@-tdispprapyisiliexy-3-dephesyl3:-(isckutenwl)-2-
ToydbeVzbyI-£{2, §-tfifletiox{bEzofi)-docetaxel:
TH NMR (CDCI3) 6 1.09 (m, 24 H), 1.24 (s, 3 H), 1.38 (s, 9 H), 1.68 (s, 3 H),

1.71 (s, 3H), 1.78 (s, 3H), 1.97 (s, 3 H), 210 (s, 3 H), 2.23 - 2.33 (m, 2 H), 2.34 ~

2.45 (m, 2 H), 2.50 (d, J = 3.2 Hz, 1 H), 3.80 (s, 3 H), 3.98 (s, 3 H), 4.02 (d, J = 6.0
Hz, 1 H), 4.25 (d, J = 7.2 Hz, 1 H), 4.34 (d, J= 7.2 Hz, 1 H), 4.45 (d, J = 2.4 Hz, 1 H),
4.73 - 4.83 (m, 4 H), 4.98 (m, 2 H), 5.35 (d, J = 8.8 Hz, 1 H), 5.67 (d, J = 6.4 Hz, 1
H), 5.97 (t, J = 8.8 Hz, 1 H), 6.96 (d, J = 9.2 Hz, 1 H), 7.06 (dd, J = 3.2 9.2 Hz, 1 H),
7.29 (d, J = 3.2 Hz, 1 H). m/z LCIMS for CsH7gNO;sSiNa*: calcd: 1008.5; found:
1008.4.

7a,10a-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-
debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel:

TH NMR (CDC|3) 81.10 (m, 21 H), 1.19 (s, 3 H), 1.34 (s, 3 H), 1.39 (s, 9 H),
1.66 (s, 3 H), 1.70 (s, 3H), 1.84 (s, 3 H), 1.88 (s, 3 H), 2.07 (s, 3 H), 2.21 (m, 1 H),
2.29 (m, 1 H), 2.38 (m, 2 H), 3.66 (d, J= 7.6 Hz, 1 H), 3.81 (s, 3 H), 3.96 (s, 3 H),



7-(trifluoronethane-sul fonyl oxy)-2'-(triisopropylsilyl
oxy) -3 | -dephenyl -3 1-(i sobutenyl)-

wd Sener2®s debenzoyl - 2- (2, 5- di net hoxybenzoyl ) - deCBER2064/014177
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(323 ng, 0.286 Mol ) in ethanol (3.5 nL) was added
sodi um borohydride (58 ng, 1.5 mmol ). After 10 mi nutes
the reaction was diluted with1&thyl acetate (15 nl)
and extracted twice with brine (15 nmL). The organic
Iayer was dried over anhydrous sodi um sul f at e,

ol AT By ST ETET V€ a1 KRGk 8y (871 864,00 in) PR, .08 (o

hebanéhks 1tHh)e5@6\(é|b=pBr8gﬂsdl Wk ftd2t(d, @F@eO #e! dp6it2dl J=8.8
C@ 6.98d37=8.8 Hz, 1H), 7,07 (dd, J=3.2, 88 Hz, 1 H), 7.32(d, J = 3.2 Hz,

epox tr| I SO rop KJ pxy{oHB - enyl | sobut
en1y'r|3/ iz HMSAQY 522177%"9 5o &‘iﬂ% %Qﬁz t axel
(171 ng) and the side, product 7a, 1(}%—«epoxy 2' -
(triisopropylsilyl oig ﬁ\-dephen &+(i sobut enyl)-2-d
ebenzoyl - 2- (2, 5- di XHb axel (78 ny)
7a, 9a- epoxy-2'-(triisopr '\r 13 %
1- dephenyl - 3' - (i sobut enyll) oB- OHo OAc
debenzoyl - 2- (2, 5- di net Hoxybenzoyl ) - g6€et axel : 1H NWVR
(CDCI3) d 1.09 (m 24 H), 1.24b e 1.38 (s, 9
H, 1.68 (s, 3 H, 1.71 (S, 3 H, 78(s 3H), 1.97

(s, 3 H, 2.10 (s, 3 H, 2.23 04312575915% , 2.34 -
2.45 (m 2 H), 2.50 (d, J = 3.BrapiMasy ?-15373 80 (s, 3
H, 3.98 (s, 3 H), 4.02 (d, J=6.0 H, 1H, 4.25 (d,
7. A ct#a-apody-3'Hephenyi-3'Jisobutehylz2-débeénzoyh248,5¢ d,

J

‘édjgi% taoi%eng%}_%d?&etzgel 4.8 67§8(|Lg46nl'|) 'coéta%% m?f ’-epoxy-2'—
5. (Urrsc(propy!mlxdow)@ -Bppheny (lsebtgenxl)dZ dgbenzgyls2-(2:5-dimathoxy-

7. %z&ﬂﬂdoc&taxeﬁ @209 '%EWF%O 02 "r%moli %%s()ﬁedJm' § . Hzml)@ture of

+: calcd
f cﬁg;ﬁg)mtqlg@gng;ne (2 mL) was cooled to 0° Cin an ice bath To thIS was added

7&\yﬂjﬂ)@eﬁ mostide2pyriding QOSZD LY BKY Hhd ¥oIGHON was allowed to gradually warm

uaB SR8 Jomastaie, AR FHods The o as fluted withgtiylacetate (15

( @0l 8nd duénd@d(with 2 dattdatedl sddiumsbic@&bbiate IscBions(153mL). The

H)org%n (E%ygrsavgg sh&% %Eﬁé %th 31;"% 426 ér?L’_I)én% thérl dil&d %Xgﬁ_smhydrous

sodium sulfate, fi Itered and 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 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)-
docetaxel as a white solid.

TH NMR (CDCI3) 5 1.19 (s, 3 H), 1.32 (s, 3H), 1.41 (s, 9 H), 1.73 (s, 6 H),
1.85 (s, 3 H), 1.89 (s, 3H), 2.03 (s, 3 H), 228 -2.42 (m, 4 H), 3.69 (dd, J = 2.0, 7.2
Hz, 1 H), 3.81 (s, 3 H), 3.89 (s, 3 H), 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=7.6 Hz, 1 H), 4.82(m, 2H),5.00(d, J =
9.2 Hz, 1 H), 5.08 (m, 1 H), 5.25 (d, J= 8.8 Hz, 1 H), 5.35 (d, J = 6.0 Hz, 1 H), 6.17
(t, J=7.6 Hz, 1H), 6.94 (d, J=9.2 Hz, 1 H), 7.06 (dd, J = 3.2, 9.2 Hz, 1 H), 7.28 (d,
J=3.2Hz, 1 H). m/zLC/MS for C43Hs;NO4sNa™: calcd: 850.4; found: 850.3.



2.29 (m 1 H, 2.38 (m 2 H, 3.66 (d, J =7.6 Hz, 1

H, 3.81 (s, 3 H, 3.96 (s, 3 H,4.39 - 4.47 (m 4 H,
wa@2004/06258 J = 8.4 Hz, 1 H), 4.82 (br s, 1 H) HCROP1003/014177
1 H, 508 (d, J =4.4H, 1H, 5 35 (d, = 8.8 Hz,

1 H, 542 (d, J =6.0 Hz, 1 H, 6.12 (t, J:88Hzl

1 H, 6.95 (d, J =8.8Hz, 1My, 7.07 (dd, J = 3.2,

8.8 Hz, 1 H, 7.32 (d, J =3.2 H, 1 H. mz LCM for
C52H found: 1006.4. C4 3H57NOL5 Exact Mass: 827.37
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7a, 10a- epoxy- 3' - dephenyl - 3f - (i s%ute@l) 2- debenzoyl -
-(2,5- dinethoxyben | )2 docet axey_FAisol ution

cont ai ni ng 7a, 10a-e NH O

(triisopropylsilyloxy) ﬂg a‘

sobut enyl ) - 2-d

ebenzoyl - 2- (2, 5- di met hox}bggpzoy! )oH gt axel (20 ng,
0.02 mmol) dissolved ir“a™N1:1 mxtu oof
acetonitrile:pyridine (2 niL) Vas qﬂtoOCin an
ice bath. To this was added hycfro uori de- pyri di ne

(0.2 nm) and the solutio d to gradually
warm t o roomtenrperatureqE PS: i%vﬁours the reaction

was diluted with ethyl acet ate (15 nmL) and quenched
with a7ss8oiepoxyu2'sBdiephenylci(isohutenyls-dehenzoyh2:(4:6) .

i&‘c?fngf] Gni F&od’@éx shad oggtioH th cQﬁt‘aﬁ\%g( 207glok-epoxy-2*-

rle over anhydrous sodi um sul fate

fl(IfMS@P&Py'S&H@(Yd@nGWHt%‘&' ohptenybrrdebenzodrded esi due
W%ﬁ?n@tﬁbkftieﬂﬁo)fl’)yd&b{dxéla(zﬂ h@ 00250 mARYYY disbolvedidetaal @ iixture of

N RN AR R TP e
atwtirigen diliotidespyridirteqO. 25Trhb)_ arrdgae isolutiary eas ailewes to gradually warm
73&?@2& g%rﬁgg'a @Cﬁﬁ ﬁ&g% the/ ?e(‘aldf?or{ Ra¥ 'd}(@tec} gvitﬂ‘%tﬁgl acetate (15
| mh)smneamh)edmme@emwedzswum bicarbonair yasditiopy(1p-mL). The
d(b‘? rﬁé(ﬁajgsla ad M%t&@ onéd Wﬂ? bR %n(q%%eﬁ’ dille&%vétsanhydrous
1 sgglupgsul@t%f herfdggnc( goncgnp:gtedzn @gcu(os The q:q)Jde Qe ie_was purified
2.y Zilicanptié ukth 73%6&h{lltia@etaﬂe i r%xé)ne é’s ﬁmel'd!eve[bpirlb sofvefitl The band
Sogﬁfga(rﬁ'zg g\e_dseélréﬁ p@guit vy%s scggpgg a(n& rlnﬁedwgh Gt%acefg’lﬁ)'g the filter.
4. T8 éganid layefs Gwvér, coinbifjgd dndBZolientratdd) in #add® todgived 12 mg of
7a,9a-epoxy-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-
docetaxel as a white solid.
TH NMR (CDCI3) § 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, 3 H), 2.07 (s, 3H), 215 ~-2.21 (m, 1 H), 2.23 - 2.28 (m, 1 H),
2.36-244(m,1H), 243-249(m, 1H),252(d, J=6.8Hz, 1H),3.75(brs, 1H),
3.80 (s, 3H), 3.93(s, 3H), 405(d, J=6.4Hz, 1 H), 426 (d, J= 2.4, 48 Hz, 1 H),
430(d, J=7.6 Hz, 1H),4.32(d, J=7.6 Hz, 1 H), 476 - 483 (m, 4 H), 4.91 (t, J =
2.0 Hz, 1 H), 4.98 (d, J=9.6 Hz, 1 H), 5.26 (d, J=8.4 Hz, 1 H), 5.65 (d, /= 6.4 Hz, 1
H), 6.01 (t, J=8.8 Hz, 1 H), 6.95 (d, J= 9.2 Hz, 1 H), 7.06 (dd, J = 3.2 9.2 Hz, 1 H),
7.28 (d, J = 3.2 Hz, 1 H). m/z LC/MS for C43HsoNO4sNa™: caled: 852.4; found: 852.3.
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5. 8.8 Hz, 1
1 = 7.6 H, 1

PEPHN014177
for

2
6
7.
1
u

, J = BC
H. mz LC M
d

(

.0

.2

J
C43H57NOL5Na+: cal cd: n
850. 3. 7a, 9a- epoxy-2' - 31- depheﬂg - (1 sobut bnyl ) -2-deb
enzoyl - 2- (2, 5- dlnethoxybenzoyl) docetaxel A sol ution
cont ai ni ng 7a, 9a- epoxy-2'
(triisopropylsilyloxy 3 - dephemyd -
ebenzoyl -2- (2, 5- di Xy ben oyI
0.025 mml ) di ssol ved | #"'101 f

acetonitrile:pyridine (2 o0 0 Cin an
ice bath. To this was a cPﬂf?drocﬁ1 f9Agor i de- pyri di ne
(0.25 nL) and the solution was all ;%8 to gradually

a(lsobutenyl) 2-d
iqcet axel (25 ny,

O

warmto roomtenperature. Aftemeo Me t he reaction
was diluted with ethyl acetgjif,Ndgsil) and quenched
with a saturated sodi um laxeaMassnai2essol ution (15 nl).
The organl c layer was washed once with brine (20 nlL)

dt h .2
I St M g oty
vva!aemnzoylrk& Sdimethoxsybenzoyl)idragetaxweesetyxelgc etarrd sofption of
‘ ﬁ?@g& e?gx f?trﬁj%‘b%dglﬁ'ilﬂgxy‘;@ -H%Henyﬂi‘%sb@tﬁgnﬁf-’%ébéhzﬁ?l -2-(2,5-

crap rrnse

n
ac@mstf@xmentzmé) dogetaxel G Mo &a@ﬁaec fﬂ"é%l)eF?Sv!é‘?C{e in PY”‘y ne (1 mL)
Courmien fAfrogaR wesnIgBd ith&Hylamincasidine(DMARY (1@ mg 00f3 mmol) and

1- %@ﬁ%ﬁ@& (POEBUTENA-3E TraelenES) refCtdo? was, stired at room

y blenperdtyre aladcaftandehowrs waswdilutes with iethyl acetaleR20anic) F)d washed

d c}ncé%ﬂ;hs brir?’es?FJ @{) 2%’ @ rgéra{h yeilw%%#ﬁarza%d'bd ied- J/%r anhydrous

2 dcglium Bulfate( ﬁlﬁerg_d Hynd Qorz:gntratgdzg Vagyio-1 qu;e regldgg was punfled by

2. éhfca( c dsi r\'&750‘% iy1 -acétafPin( Raxahe k. the d@@eléﬂng $ofveft. 8The band

H) comral@gg the dqpnr&d @rqgup&waggcpr&pedia@émts&g Mﬂl_h'l_eﬂ}yl Ecet%?egat?ihe filter.

HzThél ofjanictlag6rs( Werelcombinéd Had conk@ntratedBh (deual to=gi¥e675 mg of
}a 3 gbmz -(gvu.aopéopg?’sr\&l”l@?qq?é&ge@g%((g%bﬁt%mﬂé z%ﬁz‘:;@nzf% 2-(2,5-

|-|) dlrrtéﬂﬁﬁyléeilzovl)-iO@caion-doqetaﬂel agadvhitetsolid = 8.8 Hz,

H, 6. 9ﬁ-INMRgCBC%)3 10 (néL zH)H ﬂ Zlﬁ(s(dwh) 1138(3 PHS). 1267 (s, 3 H),

Ch S PB IS AT (Bl 1894048 FO.GAELS, 3 1), 270 (5.3 H, 2:31 (m, 3 H),

852.48- %m% QJ?@W 2H),(3.67 (SempBWssd! ¥ Hz31 +Hiephany, J = 7.2

Ry h?°4:95 1Y) 27371z 1 H), 445 (d, J = 2.0 Hz, 1 H), 477 (m, 2 H), 4.82 (4
J=6.0Hz, 1 H), 491 (s, 1 H), 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=9.2Hz, 1 H), 7.05 (dd, J = 3.29.2 Hz, 1 H), 7.29 (d, J = 3.2 Hz, 1 H). m/zLC/MS

for Cs4Hg1NO4SiNa™: calcd: 1050.5; found: 1050.5.

MeO Me

CasHe1NO 1
Exact Mass: 871.40



debenzoyl - 2- (2, 5- di et hoxybenzoyl ) - 10- acet oxy- docet axe
|. To a solution of

wQq 2008@62pOXy-2' - (triisopropylsilyloxy)-3 1-dephenyb2085/014177
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1- (i sobutenyl)-2-debenzoyl -2-(2 15-

di met hoxybenzoyl ) -docetaxel (85 ng, 0.086 mol)
dissolved in pyridine ( 1 nmL) 4nder nitrogen was added
di met hyl am no pyridine (DVAP) (16 ng, 0.13 mmol) and
acetic anhydride (0.025 nL, 0.26 mmol ). The reaction

was st i7d Gilepbxy-80e IR S s outenyl)-2deBenoyloLns- Was

d! luted wth ethyl acetate géo FLA am washed . once .

wi dimethoxybenzaytirig-acetaxvesiogafarel:| Aysolliign Souiaining, g Pu-epoxy

dr@mgbmsi|gqekw}dsuauphe‘r@d%'t(mnsm_leﬁw-adebédztow%@,gagd

concentrated i acuo. e.resigdue rified. . i

<1 ireltoniepepul 1Y SERer AL LS Fush O bl BeHiyga m & 1

d emixtune ioh geetanitribnpyridifted 3oaln)dvasocaadgdniorijCtih@ndees batbd To this was
i . . _ h

AR 505 LR A 009D) i oklon 8L oo raduay

comarenhite deed tempertyure- t Aftgq Ve Wrs,@q)reactlon was diluted with ethyl

z:da?%z%ts Sggxﬁ% gr{dz gié%ﬁgcggg g,n?hl g i_s]agdrﬁtiéld)soaiunﬁj BijafsBHate3solution (25
ai ek kg BRI, fayerrwes sesteskgosso il 2iep (38 mb)gheipen dried over
S Carihydrolibl sob¥fdn( SlGEHe ) filtereld, BAd (concéhtriatdd) in viacdd. (Fhe érude residue
l(_DSv’vlas\,,1 'pﬁﬁfjédi%%ili?% }pté' L%Ylng( 20° 33@': aéet%@’ iﬁgr_\ej%ngza!s ée?_é’?veloping
2. ivepin Tie biind eor@nihgthel degired praduct was Scridped ang Tinged with ethyl
etate af fhe'ffiter. “THe ofggnit'fayers were ¢ ed%nd-concentratedin vacuo to
¢ fyptats a8he fer. T Godhiffavers fire cy
1 giye 45277 men of H)Y,a,%—gpxy&'—dgpherql_—@)’-(ingqtepgl)-z-gegqnzoyl-z-(z,5-
|(_|25dimiatr'lEl’?(ybe‘i'l-zQ)?l)-6Gi-acéto@y—@eéété%l. 1 H) ) 5. §6 (g’ J =8.4
o, 1 g NREceEe) Y £28g 3B). 12dls 3dg] 4ids 9. §73 6. o
Hz1.76 ($)31HY 138 (608 H),J2.69 8, 3 1), 2. M3, 3 H))2.18 (A1 H), 2.27 tm, 1 H),
25%85'@;‘, ?f oﬁﬁ]gﬁ(ﬁw, WEMB 4195, 5268 ONE OhNB 04 (2155, 4.02 (d, v =
1060 Hz., 7:)04-28(ox 2-H), 438HenyI7-BHz( 1 HOUSR () 2 H)- 4180 &h J = 6.4
- ' ~RACELAYY- .
L0 e ) S AT SR s o
(tf Fi%ﬁ;obwgm(cgm 6 Hz, 1 HJ, 6.01 (t, J = 8.8 Hz, 1 H), 6.96 (d, J = 9.2
g _-nghhamyﬁ.eﬁ'(dd :J&eb.tz SR, 12Hy3|erbzwd9w:= @.3(@1,& H&. 6“7/5 LC/MS for
O LRGP Bl il R o e (757
acetonitrile:pyridine (3 nL) way coolgd to QC in an
ice bath. To this was | o R
N

NH O

Cs4Hg1NO47Si
Exact Mass: 1043.53
7a,90-epoxy-2’-(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-
debenzoyl-2-(2,5-dimethoxybenzoyl)-10-methoxycarbonyloxy-docetaxel. A
solution of 7a,9a-epoxy-2'-(triisopropylsilyloxy)-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



added hydrogen fluoride-pyridine (0.5 nL) and the
solution was allowed to gradually warmto room

wo eovpeeassire. After 16 hours the reacti on was BOT/EP®AS/014177
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with ethyl acetate (25 nL) and quenched with a
saturated sodi um bi carbonate solution (25 nL). The
organi c | ayer was washed once2hith brine (30 nL) and
then dried over anhydrous sodiumsulfate, filtered,
and concentrated in vacuo. The crude residue was

Pidel dAcCEcdneSbathC arPihisCsatstiondwad Y didy.0 MAHIRDS (04 mL, 0.039
R T o T
ag@bes enlatn.a3semfriol)tedwd. thd ieactiog avescmbaijored atved@C. After one hour
IO BB T e, SRAGE R S SEed a8 o ekt Wl faves (15 mL)
( ZolBwed | hyewashinyd thezarghhic layer axgty brine- (IScwt-hx dhe organigvRyer was
(196% ?Svepl gﬁtﬁoﬁé _78318@1 sglﬂa}gﬁsﬁlfle?%%?’?@ c%ﬂcljeﬁrafze%bggx{é;@uo. The
3 regidueywas purified by sifica ptic gsipg,5% meghane! srymettylepe ghioride as the
2.¢80elbpthg Ssollent. 2. 7h8 B4Rd éoriining. é dekired drbduct Wil Séraped and
%ﬁl{ﬁ%@}d :;’zﬂlt 4grt$'\§%a%%}!a_|t)e:]ati'th%2§ﬁ%z’ féki?rggqgggy%ﬁmézeﬁsoﬁabined and
4 cBhcdntratell i Guadudizto divel) 9 g9 bf (%, 9dk-epdxy-B-(Bisoprbpyldilyfoxy)-3'-
o cpligv-1-{gopudniip2idyperiocy g f sgfnetioldbpngodind ¢ Y
8 ngethxycarbbiyloxy-SBefakel a5 awbitesold, 1 H), 7.07 (dd, J =

For ciardMRaselcs Edpla 21eh. 522 G iHa) 16445 Foshil (5. 9 1)
INGe/@! 3¢l 1 BSBH), U073 (23 H), 1.96 (s, 3 H), 2.08 (s, 3 H), 2.30 (m, 3 H),
I%ﬂﬁﬁﬁﬁf@ &é%ﬁf?@ﬁé}ffé’ 57, B, U= 6.0 Hz, 1 H), 3.99 (s, 3 H),
detEsydpy =722 H2, HHYi 4184 (W) ¥\EDR.aHzy H)H)LA-48%8,hox 2CeHACNY), 9.78 (m,
P8RRI ol o) Ly e ) 847 9o = b g5 70 . U =
| 6(Q HablUHerb93 ¢, 2=8.8 Hz, 1 H), 6.95 (d, J=9.2 Hz, 1 H), 7.06 (dd, J=3.2 9.2
TGS OB e i s
( . .

fows! nder nitrogen was cogled to -40 Cin a
dryi ce and acetone bath. To thip sol u(;i on was added

1.0 MLIiHWDS (0.04 m ,, 6) 03%0 “=.
N8 '
"o\ <1 N0
| oH OH5 " OAc
0
MeOAC;OMe
C45Hg1NO17

Exact Mass: 887.39

7a,90-epoxy-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-

dimethoxybenzoyl)-10-methoxycarbonyloxy-docetaxel. A solution containing
70, 90-epoxy-2'-(triisopropyisilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-

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



mol ) and allowed to stir for 15 mnutes. To this was
added nethyl chloroformate (0.003 ml _, 0.036 mmvol ) and

wo bmeioerzst i on was nonitored at -40C. After onePCIDEP200$IGI4177
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reaction was diluted with ethyl acetate (15 nL) and
extracted wth water (15 nL) followed by washing the
organic layer with brine (15 2d). The organic |ayer
was dried over anhydrous sodiumsulfate, filtered, and
concentrated in vacuo. The residue was purified by

l 50/ h
t I(ﬂél rgli\, Q{r@pqrgamg YSEW%rSE 5@ dn con&meﬁ(ﬁﬁ n‘ﬁ{)la%'tﬁé\ drved over
daﬁhydwhspsauuuntsume ﬁltﬂre&peaildamcemmiedj nrwvecwo(et Fie crude residue

acet at e h
cY@bi %Hei&& 'lbcr?cé ['S'Pég’%. C'uageitagé’ ?rlf \?/’ng%fffeeas the developing
7 a¢l9ente Jtneybapd cpmamnrgg)qbp@ipﬂrgq prypgg(twassscraped am%i nnsed with ethyl

d%B&S{é)VAt}%e fi I(érSQHEB |0 layer Q%ﬁé‘é&ﬁbm&d éﬂd Bortbier®ated Xy tacuo to

s@ived. 41H rm/R p éa&%%g}(/&g t{erpﬂeﬁy buileni@ if@ 6e§zoy|-2-(2,5-

"Dchméth&é/béﬁzo_}'g 1+d)r$eﬂnoi3)&a(’mny&xy4)iocétam (s, 3 H, 1.71
(s, 3H., 1.96 (s, 3 H), 208(s 3 H),

2 30 glgMFg(C[?C@PSQ'QSAZ% éﬁ)i-il) $2?8(s(§H<31 h%(see 89, ($3 (s, 6 H),

Ed 7al(s_3H)2199(s13+H1)201(343m 38 i1 B gzzs([nq}ri)@%(m 1 H),
1 1

(%34;9% 12993”}?(2 ﬁzﬁé 3%&@3@5\53335& 1 ), %193((%1 381)H.01(d, J=6.0

5%1(@,438:(@%)&431( L Zogl. ik 380 G2 i heb (3 1, s

85J£¢eﬂ|z—1 9+)249¢6§d Yy +,6 Hz,06H], &7 @, 9 37.8 M, 2 Wz 5.55 (d, J =

e e N§H57%ﬂ I 6! iﬂ%aﬂﬁ “Toh s M AR g5 92 e 1

Exact7. 0k, BE73.3D.7HD epox8Id; depliehHz 3 H). m/z LC/MS for

@%@Qe@én%&ﬁdfsﬁﬂzﬁ%o%&@ar g;)nyl oxy docet axel . A

solutlon cont ai ni ng
7al9a- epoxy-2'-(triis propyls*Nylax,)-S - dephenyl - 3

1- (i sobutenyl)-2- deb N0 (Ry. 5
di met hoxybenzoyO | O net c r\b Xy -docet axel (9
mg, 0.008 mmol) dissol vﬁg g OACo
0
MeO Me

Cs5HgaN2016Si
Exact Mass: 1056.56

70,9a-epoxy-2’-(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-

debenzoyl-2-(2,5-dimethoxybenzoyl)-10-dimethyaminocarbonyloxy-docetaxel.

A solution of 7a,9a-epoxy-2-(triisopropylsilyloxy)-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° Cin a dry
ice and acetone bath. To this solution was added 1.0 M LiHMDS (0.04 mL, 0.039
mmol) and allowed to stir for 15 minutes. To this was added dimethyl carbamyl
chloride (0.003 mg, 0.031 mmol) and the reaction was monitored at —40° C. After
one hour the reaction was diluted with ethyl acetate (15 mL) and extracted with water
(15 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 chloride as the



ina l:1 mxture of acetonitrile:pyridine (1.2 nL) was
cooled to O Cin an ice bath. To this was added

whyasogess f | uori de-pyridine (0.15 nL) and the BOI/BP10051014177
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was allowed to gradually warmto roomtenperature.

After 16 hours the reaction was diluted with ethyl

acetate (15 nL) and quenched 28th a saturated sodi um

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

vvaﬁhed once \évith brine (15 nmL) and then dried over -

an rous sodiu ul f ate r t
‘(Pi‘?ﬂf(‘.ﬂ SQINENt. rmJE% bang: %ounfté M@ e de?f?éej%%gékﬁﬁf‘w& §faped and

phhgeww.tngetaﬂ%mamatatmt filtes. di%e»mmc A%vetrwvere combined and

devel gﬁa&g SOLYERS 1 yr}% BANEhg cgptmlga- x?/fz"-(tﬂﬁ‘,ébfoﬁﬂsuylow) -3'-

Was scrape rlnsed Wit h e %
tuepmenyt af(lsomnwrgaﬁbenzoay%r&% S PR GHREN B0 Wrimetyamino-
C%Q@ RY16R)- 86’ce't£<e}/§§a%tt@ ssliove 4 my of

a- epoxy- 3" -dephenyl - 3' - (i sobut enyl ) - 2- debenzoyl -

(2. 5-
di et holyWURASDG) ! 134 Wb%}c‘fg L3S 30 Cag i 19 68 (s, 3 H),
NNEY 1 €PSIH3) 1.43 1s, 25H), 9,983(sH H)12.09 (6.5 HB 2311(m, 246), (2549 on, 1 H),

ggémzif’k? 1;@02’%{3?@ }%695 @334)“%96%1 =6 13 T, €298, =72
2%1(@1 AB3HY, J 3. 778 Hes ] H), 446 & 5o 20t ,31 H). 4%7 g '4.88 (d,

(m a;@?’l ﬁgw”zw 2ﬁ)%13é(5d JJ-1846H9 HZ% 5lodd, A= BD Hz, 1 H),
4.5 (ds =164z, 51"545?%“ 4-4387“6 519# JI%#{’ED”Z‘}) £.05 (dd,
g.g %2}9 f, 1 B,2730 qd, J= %%Hg w) Jlml?l;LC/gn%g:r(GésHaszﬂmSlNa
= 6. t, J =
8.9glod; 107 {gf&@dgégiéj J =092 1 H 7.06 (dt(zl J =
3.2 9.2 He, H)728(dJNiszzG,1H) mz LC NS
f8gnd: 910. 4.

for CA5H6 ING 7Na+: gal gd:
C55H84N20 6Si Exact ;
7a, 9a- epoxy-2'-(triisopro
i sobut enyl ) - 2-

= < Hz
debenzoyl - 2- (2, 5-di neth %*hzoyl?“—q -g:ﬁcrret hyam nocarb
onyl oxy-docet axel . A sol ution of
7al9a- epoxy-2'-(triisopropyl siVsd =@e- dephenyl - 3' - (
i sobut enyl ) - 2-

debenzoyl - 2- (2, 5- di net hoxgheumyﬁgylemcet axel (28 nmy,
0.029 mmol ) dissolved i n anhydrous tetrahydrofuran

(0. 65 nd,) olaflEky-3L4&SHENN-$2Rs SREAY)-2 UebdRzdyli20235-dr Y
dimethoxybenzoyl)-10-dimethyaminocarbonyloxy—-docetaxel. A  solution
containing 7a,90-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-
debenzoyl-2-(2,5-dimethoxybenzoyl)-10-dimethyaminocarbonyloxy-docetaxel (20
mg, 0.016 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 (0.25
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 (15 mL). The organic layer was washed once
with brine (15 mL) and then dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo. The crude residue was purified by silica ptlc using 70% ethyl

6depheny|-3‘-(

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,9a-epoxy-3'-



ice and acetone bath. To this solution was added 1.0 M
Li HVDS (0.04 i, 0.039 mmol) and allowed to stir for

wdogenzses. To this was added di met hyl car banpdT/EP2005/014177
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chloride (0.003 ng, 0.031 mmol) and the reaction was
nonitored at -40 C. After one hour the reaction was
diluted with ethyl acetate (1% nlL) and extracted with
water (15 nL) followed by washing the organic |ayer
vvith bri ne (15 ni). The organi c layer was dried over

anh sodi.um s iREfNamino-
R e A R R
Ugarbenyidryraichtaxel. | n net hyI ene chI ori de as

t hedevel opi ng sol vent. The band containing the desired

pr oductWMREDTREE ixd (5] 815186 () TN ARG 1al3 (5, 6 H),
t he Ilter. e organi c ayer s e C | n
cOTddaL? BRI (. 30 . G A (g T 225 A, 236 (m. 1 1
@%ﬁpmyz?gs(%tsu-i)sgm@)d H), I:y!QastB Hg 3.86 (s, 1 H), 3.92 (s, 3 H),
enyl

HzQ?-y(Fj) Ié- Qlf" E@a‘ﬁ?%b%afb‘g ‘(/)?‘P@YI' doce axgﬂ %bgﬁxy% 4.89

et o b o oy s 71 g o0
J= d z

3JH9. 221249 H)n7.03 (dq? J2389. ::!%g 1 6).Hj-2 gg t, g{%g Hzp 1 H})( m/z LC/MS

fmﬁémﬁ@a il g lampodoliz, 1 1, 4,25 (d ) =

1 H, 4.46 (d, J
20Hz 477(m2H) 4.88 (d, J =6.4 Hz, 1

( =
492(m 2H) 5.36 (d, J =8.4 H, 1 H, 5.

68 (d,
J = . 5.71 (d, J =6.4 Hz, 1 H), 5.93 (t,
J%(gfwﬁlée"is 695 (d,_J1 =02 Hp, 1 H 7 05(dd
J—%ng’z 1 o, . . °°‘H). 4 Q 9 on
LC‘P‘\B\ﬂO ) " @ NH O \/
107 PB4 iC Bres O3 "o

74, 94- epoxy° b dephenyl 3°isobuteny| L@kﬁbenzoy 2-
¥

dinethoxybenzoyl) 10-di
. |A sqlugion cepd ai ning
7a, 9a- - ||sopr
I sjobut e

B‘I’IPS

OH Hans

OH

depenzoyl - Mé"%;g d| nmet h xybenzoylzgf 10-di rgﬁ’;%m if g"ér ‘
e (20

MO OMe

onyl oxy-doc

— s ' K -
N\ OTIPS OH 5 " BAc
o)
CeoHg1NO1gSi; ~ MeO
Exact Mass: 1169.58 OMe



ng, 0.016 mmol) dissolved in a 1:1 m xture of

acetonitrile:pyridine (1.2 nL) was cooled to O Cin an
w0 ewoloei2ss To this was added hydrogen fl uori deP@yEPDOFI@I4177

(0.25 nL) and the solution was allowed to gradually

warmto roomtenperature. After 16 hours the reaction

was diluted with ethyl acetat e25( 15 nL) and quenched

with a saturated sodi um bi carbonate solution (15 niL).

The organic | ayer was washed once with brine (15 nL)

and t hefo- Aeewstyavwetﬁplswll)auanmrumlswmw)a -dephenyl -3-(2-
wlirgidebBeey SEHrRRE v eRY Hosslial | ATBudE of (fR.45)-1-
heheetrtmtcaeycarbenyd)e&-msqqumpg/lsaiyibmem{(z furilg-abetitih- Z@nEal(m eAg g, 3.11

NGt (fgl (ﬁggggﬁ.)_%gﬁ%gpfgzn ﬁTéthéelngQné’éﬂ'ry h'baBldbH 1 (1.9 g,

5 co¥bi megl) avete slissobvad rlma@bydrnuwablffo(aoomg) vide1mixtire o¥as cooled to
7&435!3 SR M Llr‘i’fﬁﬁbqgfﬁlm@ 36 b %H&&eﬁdr%@@? i redction was

5- di met hoxy enzoyl ) - 1(5 climet m nocar bon
(oAlsmasd st Piiuern Cbend) 20iCHTon Hal. alepgmich | iap Fomplete. The

H) rea&t404=0wé§ qu@n&ﬂ)ed \ﬂath78at(1&tecﬁaq<?j‘{)eou$ a?ﬁm()ﬁum3cﬁlﬁnde2ar€mextracted

(Slgg) %@/I‘ icq_ﬁte (éﬁgéngl( mZ)l%'poe rerged( 'épgagch?yer wpre v@shed with

10 3 whter B30/ &l 1), 3Aridd, over &taghesiuth $i)ifate3ad® coscenBratdd, in vacuo. The

4-Qegk ijesidlﬁ)w Plgleq of i eﬁ&yggg ot 30 %ot gbBrate’inhexanes

H)as theguqry, yieldipg 1O4¢\ogmxy (tupt&ylg z-&trusgpnqpylsﬁl]m) §'elephenyl-
J 5 (§-fd:yﬁ»débehﬁoyl 5. (@3 (ﬁr?lethéxybeﬁz&l ’_Egoceia B as 5%@(? %@hdj (2.88 g,

MMC %)G%O?%ig‘“ § 1. 650 @, §0|ha 1844; 6 H), 486 (s, 9 H),
15 (d1 69 (s za-l)zﬂssmﬂ,ﬂﬂ% 119675 LHNVR 1 Ds, WF@QBQQJ@HW 35(m, 2 H),

oM o T R0 P RSN H0L 3 20 51 L4372 0.4 T4 kB 41, BE7 (s 3 )

y19291d,3/ = 880t riyi), 3.40-(2-2 H), 4.84 (d, J = 8.0, 1 H), 4.89 (d, J = 1.2 Hz, 1
qun?’|5)2’42('n§je ﬁ? 1@2./(--26 8+ T&h e 3ReNoY WHA9GR 848 q, y= 3.2

xture o S

t i%.-Toldd Wdﬂﬂbbnﬂ% 24 Hzi 1 Hb$-4bisl 3iH)y$.88yd,4L £ 9.2 Ha, il H), 6.97
20 ) -(A@ey =d.n- 22%61;9 2209d, B=B.AHETPH), 2B (br s, 1 H). m/z I.)C/MS for

EITLIERI e )

anhydrous THF (20 m ). The mx:n%%

s cooled to -40C
soﬁdded

and 1.0 M Li HMDS (3.
dropw se. The react )uaﬁ al | que 3 bet ween -40
and -20 C for 1 hour, aft¥r [ @ | npl ete. The
=" Y o 77 R0
\ OTIPS OH & e

Cs4H77NO1gSI MeO
Exact Mass: 1055.49 OMe

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 allowed

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



reacti on was quenched with saturated aqueous anmoni um
chloride and extracted into ethyl acetate (100 niL x

WQ0060625€0Nbi ned organic | ayers were washed Wd¢ThEPBD®014177
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(30 mL x 1), dried over magnesi um sul fate and
concentrated in vacuo. The crude residue was purified
on a silica gel -colum with 36% et hyl acetate in
hexanes as the eluant, vyielding

10- Acetoxy-7-(triethylsilyl)-2"-(triisopropylsilyloxy)

eY%@%ﬁeﬂh etlL)yl d%c[%ate 67? n&L i( 2’2)5Tlae comg\)?dbetﬂ)g oaﬁeSatea baggrs were
t a\a@shedsmm witiet @5sol |Xd‘)(aﬂd Eng (2L 1), Qﬂed\Wr(mlesmm sulfate
d %@%&ﬁbnt@at&& iP- \ﬁa% mTh%o delde 144 cét%xy-g -@falsop}%{i&nyloxy) -3-

}°dephepy:3-§-Ry)-3 debendoy B4 5-dmstaaxyphizoyh-dapeianelss was  used

(rmutribquunfi’caaan (B NIQIRHDD Cls) 610.03 (m3 2Iﬂ)|;f 3.122s( 9 H)J 125 (s, 3 H),

o hofa i ey S s ) ook V27 G, 480 B3 gm. 2 1)

= 252 (Hz} H), IH)33 (§.124), (3n7l4 (n2 4}, 3BBB(s, ), .26 (6, B=18z4, 11H), 4.38

H)(m % a7 4(%) d(nv? JTH??: ggcr@]?oﬁ%s e?zl(’qffb./ ge;hz 131-1)2§’1§yom 2 H), 6.30

6. (882(|d2 6ﬁ8:(d9Jz9r&, 1 W), F)00 (©ldps =(@21,3.2 Hz, 9 H), 7.21 2, k= 3.2 Hz, 1
1 lh? 7. 36 (Bps (ﬂ%%/z L8/Ms ¥ C5JH7';ﬂIO1B§1b?a9 &Qédsﬁoz%gg%pn&?il 678.3.

1INO18Si 2Na+: cal c 1192
1192 3

10- Acetoxy-2'-(triisopropylsilylo
-furyl)-2-debenzoyl -

2-(2,5- dlnethoxybenzoyF§ d%h
10- Acet oxy-7-(tri et hyl o)
(triisopropylsilyloxy) dgﬁh@ﬂyl 2(2-gadryl ) - 2- debe
nzoyl - 2- (2, 5- di met hoxybenzoyl ) - docet 3 b (670 ny,
0.57 nmol ) was dlsgféged in et gpl 5 m). A

henyl - 3" - (2

solution of 5 % i acl hanol (5.0 n)
was added dropvvlse ereac ion wa 1 T8%ed to stir
at roomtenperature for 5 h, after which it was

The re ctlon sat ur at ed

e TRl R S B RDE e ot B
Watlmemca(ybedzayll doaxtaxel. adotAdetoxy-2(thlsopropyisilylddg)-3'-dephenyl-3'-
ng?l#?fi@ c%b'% aﬁg% %to‘?q\gg%g{bsen\é%l)ed%@%ﬁp@%t oA mmol) was
b/ﬁgmnsstmaple(baq@ b cldyrirazine dnomohydate . (SThenlgr wee added
1Qir¢9&:ﬂ§é’>@0e|25 o(n;rf 'éfﬁe?ﬁﬁl’i?&y ltr?é 'ré/éc%rz) a} goraf)lete The reaction was

uryl) - benzo hoXybenz
ﬁyteﬂiﬁwteaa Roslale arkieRFRRun ﬁa}wzed:eﬂue@ns AN chioride.
( abel odutt Wad 2xtraetedinio Ethyl doelate (26 mB ¥1), wasted With water (25 mL
x 1) and brine (25 mL x 1), dried over anhydrous sodium sulfate and concentrated in
vacuo. The crude residue was purified on a silica gel column with 40 % ethyl acetate
in hexanes as the eluant, yielding 2'(triisopropyilsilyloxy)-3'-dephenyl-3'-(2-furyl)-2-
debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel as a white solid (507.6 mg, 87 %,
two steps): '"H NMR (CDCl,) § 0.95 (m, 21 H), 1.11(s, 3 H), 1.24 (s, 3 H), 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, 3H), 419 (m, 2
H), 4.43 (d, J= 8.4 Hz, 1 H), 4.45 (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, 2 H), 6.31 (dd, J = 3.2, 1.6, 1 H), 6.90 (d, /= 9.2
Hz, 1 H), 7.02 (dd, J=9.2, 3.2 Hz, 1 H), 7.23 (d, J = 3.2 Hz, 1 H), 7.30 (br s, 1 H).

m/z LC/MS for Cs,H;sNO4,SiNa*: calcd: 1036.5; found:1036.3.



1.39 (S, 9 H, 1.70 (s, 3 H, 1.85 (m 4 H, 2.19 (s,

3 H1227 (s, 3H, 2.37 (m 2 H, 2.51 (m 1 H)),
w®B2®80¢1258 1 H), 3.74 (m 4 H), 3.89 (s, 3 H)14rCBEFW)S5/014177
=8.4, 1 H, 438 (m 2H, 490 (m 2 H, 524 (m 2
H, 5.62 (d, J =6.8 Hz, 1 H, 6.19 (m 2 H), 6.30 (m
2 H, 6.88 (d, J =9.2, 1 12700 (dd, J = 9.2, 3.2
Hz1 1 H, 7.21 (d, J =3.2 Hz, 1 H), 7.30 (br s, 1 H.
mz LG M5 for C54H77NOL8Si Na+: cal cd: 1078.5; found:

10

15

20

1078. 3. QP
2'-(triisopropylsilyloxy)-3"-deptgny o 3bf\?
ebenzoyl - 2-(2, 5- diet hoxybenzoyl ' ai{ elF

10- Acet oxy-2'-(tri¥sS pyl i1y
(2-furyl)-2-debenzoyl - ; DT
el (605 ngy, 0.573 IT I ssopMed 'T‘B thanol (12.0
m). Hydrazi ne nonohy¥fate ( .0 nL) Y%as Added dropw se
over 5 mn, after which the react| on /Was conpl ete. The
reaction was di IQstaE'thlemS%t he03 at e and quenched

with saturated ag@edres:difitsi um cNaf TB¥e The product

was extracted into et hyI acetate (75 nL x 2), washed

with water (25 nL x 1) and brine (25 nmL x 1), dried .
over arhyiflwarenetanasutfohylaxy)-2irtriisopropyisi axy)-3jdephenyl-3'-
v de silica gel

3? lﬁﬁ;{l)vé] ﬁﬁﬁ%u vl é t?%%—%ﬁeﬂ?&lyﬂﬂﬁiéyl)g%%ggﬁegs Che

eI wnsppmp¢s|qug) 3-depheny| -3'-(2-furyl)-2-debenzoyl-2-(2,5-

irhbthbk %giw%&gla&bﬂw a3 GQQHWWéscﬁssoﬁ\%dfw méthyiehe chloride

de enzo

WwH19.8 T8y ang chx!p;d ® %eét hgxybeﬂ%\% épﬂpgs)ei Ao\ fis 3dded, followed
( @?ﬁhﬁb a%h@dr&ﬁ (OrB7 AL13 M)mmbl) i methyléheBhloride2@.§ mL),3urning the

I_Dsreacfoﬂopbye QN Z&Q%acéowasg ll%y%eJ(_?%l 6? %l%w c:ve%ﬂ‘él at which

3 paiht (ilowas corhplele. The7roduct v@asHgxtragtegiginfodethyl acegatg (50 mL x 1),
w'_gslmeibvﬁt% Xsaj%r (‘(%8'_th xé) %ﬁ?_éflme (?‘Sgﬁm X4 g34§néodcwe1] maf%eéﬁum sulfate
( rgndToRpent@tghin(wiicue: Thegrpge reside was, @Imgéfpn@ silica gl galumn with
gth%i 2aceilate§ |n1 hb&ane@ 39 fH eluant9 y%ldﬂig 'ﬂ-(thﬂuoromethane
qufgny;b)g@—Z(-(gr,l|sgproaqujbyloxm§ dggnwf]a 6&4@%@[—# nzoyl '32& 5-
7S!uINamox n@dyl) détaxel ag awnite solid(1.44 g, 75 %): 'H NMR (CDCl;) & 0.94
ﬂg&ﬁﬁdi)yg bhle ?‘@Lj@‘(@a@?ﬁq &5’[@’ bUW.62(r. (& Fi), SRR, 2.40
( 2(ﬂf urky), R-7B-(che Hettiz (.- 1 B), 3. T (o8 x3Be (e SyH) 388det 4 6.4 Hz,
thzééi &fﬂﬂzé’ﬁ}é' ’-zy‘g%g%enzog Hz, 1 ), 442 (d, J = 8.4 Hz, 1 H),
489(m H), 5.2 (m2 36(m,2H), 5 4(d 64Hz1H)621(m 2 H),
6.30 (dd, J = 3.2, 1.6 Hz, 1 H), 6.90 (d, J=9.2 Hz, 1 H), 7.02 (dd, J = 9.2, 3.2 Hz, 1
H), 7.19 (d, J = 3.2 Hz, 1 H), 7.30 (br s, 1 H). m/z LC/MS for Cs3H7sFsNO1sSSiNa™:
calcd: 1168.4; found:1168.4.

P
0 \S F
0 o” X
Sl 0
— = \“ A f_' 5 o
\ OTIPS OH & " Bac

0
Cs3H72F3NO1gSSi MeO
Exact Mass: 1143.41 OMe



di met hoxybenzoyl ) -docetaxel (1.7 g, 1.68 mml) was
di ssolved in nethylene chloride (10.0 m.) and cool ed

WO 20068601268 Pyridine (0.68 nL, 8.4 mml) was adeemEP2005/014177
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followed by triflic anhydride (0.57 nL, 3.4 Mol ) in
met hyl ene chloride (0.5 nmL), turning the reaction

yellow. The reaction was allog®&d to warmto OC slowy
over 1 h, at which point it was conplete. The product
was extracted into ethyl acetate (150 nL x 1), washed

T

C mﬂﬂ’yl)-eﬂi-aim Mebgnmyl-f?.da,5cﬂ1n§tlgquib§az<@g)-dg@qtam WlTpha stirred
220l ¥l 7 gﬁ\‘zﬁicﬁ&ﬁefhg %’ﬁﬁ?@ﬁsﬁ&( - {tfRSostbpASIfyloxy)- BlddbRenyl-3*-(2-
P ?r} P onyl ox -

I"uo anesu )

2furyn) efdebemb%(%ﬁtdyn@tia% faxely (144 £qr 138 omgrol) in
hféﬂrg;?éﬂe Giidridle 5(30 mLmB%ub@nm Ry IhonsHotine N-addea(NMD) (690 mg,
SO m![‘°b§°'l°§"e 3b>1_§ %dﬁ@né}l Wga(g?ﬂ%aﬂwrggmﬁm eéﬁ.ﬁ)ﬁ r%teé&TPAP) (62

4g ®. 18 mmidl)3Orherresiiting mixduré Avasnallowedifo str. atgogmternpgqpture with

r%tglahq_h A’F%i’ 'g)shoui‘ gtie e} Y% \A%fgréteﬁéi th'ii 1] céﬁ@%n& qhe pad of

J celits. WaHznnsde)Nlth4nm2hyQQne Zhleride.4 he €0 meg[ glg)e(rpﬁtent was
HZc'E%ﬁerEg |(1'Ufc Bh tl% ?é@uﬁlﬂ% résidille was ﬁénﬁéd! or a-snlﬁa/bel column
|—|)u’smg o( ethyl Jaeetaye Jn Hiexa_nle H)T € @gtlctr@dconﬁélmng th %;o%uct were
Hzpoollde)and ToohBentfhted to Gve 61@. mg Hdf, 7 hn&ﬂ;r(;rhethaneﬂ:lfbhyloxy) -2
f dgyﬁg}propylsn)ﬂoxy% -depfll'\enu% (? IWS oxo% &e%en}é]y? % (ﬂ '5-

1 iRethoxyblehzoyi }-dovetaxel dr?meelld f h M (QDCl;)-§ 0.0 (0B dy1.15 (s
n

L R e 2 20 a2 8 22

dat)ea.akdm, 1T, a79(mriéﬁ| 367 (¢ iJon6.4fHz, 1 H), 3.73 (s 3 1), 385 (s, 1H)

- %ég t ng—pr%Bt(Haﬁe W HEMYHPAYAC @, 7 EL8. 14 HEOPHYPYBS(d Y 08.8 2, 1

f Lh'),/l4)892(ddé5e¥%b‘}l 1 )(@131’& DS RG B2 §74ddef 5,84 Hz, 1 H),
(16 44 (194 =8.8267, ATA), b.20NdNBEIB/2 BRE1 ¢f) 6128 (1 (30.20H 6)HavetsH), 6.90

TR LA 150 A N OB B 70

pey, r1LHl)h aiat. &/MS AR H, F2NQg.SSINA'S cated: 41! 66141 @undsm Bbitng
m xture was allowed to stir at roomtenperature with

monitoring. After 8 hours the reaction was filtered g
through celite and the pad of celite was rinsed vvltﬁ'
met hyl eneychl ori de.HqThe Lonbi ned supengtent was

(o]
O
Cs2H73NO46Si MeO
Exact Mass: 995.47 OMe

7a,9c-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-(2-furyl)-2-
debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel and 7a,100-epoxy-2’-
(triisopropylsilyloxy)-3'-dephenyl-3'-(2-furyl)-2-debenzoyl-2-(2,5-

Cs52H75NO16Si
Exact Mass: 997.49

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-



concentrated in vacuo and the resulting residue was
purified on a silica gel colum using 10% et hyl

wa@ezmwbasess n hexane. The fractions containi ng tIer/EP2005/014177
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product were pool ed and concentrated to give 619 ng of
7-(trifluoromethanesul fonyl oxy)-2'-

(triisopropylsilyloxy)-3'-deptenyl-3"-(2-furyl)-10-o0xo
- 2-debenzoyl - 2- (2, 5- di net hoxybenzoyl ) - docet axel as a
solid. 1HNW (CDCI3) d 0.91 (m 2 1 H, 1.15 (s, 3 H

Togperigyaehametinkybizgd) fheetixeiiei8mb. bse fmkh Eboived in
2efhAndIng7.0L nt), ARe63 rhih, the feaxtian pyas gompletezand dilyted awith ethyl
3.8 y = S\ 4 4 with
'i%?_ﬁt’atenﬁ'ﬁésb(r%r’}uo‘j%:asge.%ﬁz@? |r1\t% I_gﬂ?\ylf.’csefﬁeg?b% ﬂn:L x 8I§ \gjhﬁ'he \:/I
1 s#yrated aguepds sgdiumichioride (50 miyx 1)gdried ¢ygr aTh){Sbf‘iU%S_Ofl&Jm sulfate
I(—Izghd %o entréte%in(\%cuﬂ. ﬂwécr@dé'zresidué‘&vas utifled bn alsitida §el column

1wih50 %4 ethyl 8&2@@ (™ ,hegéngesg%% "&E Q‘?“ﬁl& E%g"?.{“g’l‘h%d"g?-éi}?e?°xy'2"
9 (tisopropylsifyloxy)-B) dephed-X-(2-fudyl)= 37c@benz_oytk2+_ea,,5-drmgt_gomenzoy|)-
i’fg%@tgﬁél f(g%é H’ngC/fgg/e; %fr\d 93,?1HZL-%E%QPZ’-&r§§6Mﬁylsi&%lx%d@-dephenyl-?-
7 g2-ylB PadabeRzoyl 2 (2i Ssdipvetiioyyenizoylbdggetaxel (R3IHagA3 B)- (
2-furyl)-2-

debenz 4ylg Zad ey iriTBbHIREYRATRAY} b - deprring ket 2uryi)-2-

7a, 10a- )

( Sebpoemi g Simatbeybenzolgaesiprels " IR (G5 Augp (. 2

BH})’?‘ .og-(_é,gs B ,11193@, mgy hmZ(cslyb)H)do.aeg(e,xaaH.), 08l{3)/8 H), 2.15 (s, 3

orohydri :

DRSS nss shid ol T 45 @S R 18 1, 393 6.3

2' 41 (d, Usco elay i ), $126X¢)/B87.2 Hz, 1H), 4.32(d, J= 7.2Hz, 1 H), 477 (m,

| - -3 (,2-f i ] -2 :

IS ) B 1y A 6 e oo

i v =88aimI1 H)76@0rd)J = A& ez, 19*)?%@ (dhe/ T St 2Bz WRE), 6-90 (d, J =
t Irddt J =3 B1 (s, 1 H).

I SOl B T - el e 1

ok Leaigren GaHastiQuetivh s saemezniso e g8 4l %),

dried over anhydrous sodium sulfate and concentrated

I N vac e, 100kepexy-2etriiesprbpyisitytoxy)-8l-dephbnyh3a(2sfuryl}2-

| ith.5Q.9 i
T A i s 1
( thl), 11S16r{spPYH)s1.BY K=x3/M), 3:3%spAdHy 183 (my 8-HuRyilT)(s, 3 H), 2.20-2.36

fr'g(ﬂﬁ%gﬂ)f/@%azn @-ﬁ,(z’-Hi'é?"'ré'Fs{ oy BeiZ@Y 5 H), 4908k sak), 4Z83br s, 1 H),
769D £bres Ixy) 2.06( (d Vi s HPrRy ). 15,256 2 B).- 3G e T 6 Hz, 1 H),

6.18 (m, 2 H), 6.27 (dd, J = 2.8, 1.6 Hz, 1 H), 6.88 (d, J = 9.2 Hz, 1 H), 6.99 (dd, J =
9.2, 32 Hz, 1 H), 7.22 (d, J = 3.2 Hz, 1 H), 7.29 (br s, 1 H). m/z LC/MS for
Cs,H7NO1SiNa®: caled: 1018.5; found:1018.4.

C43H53NO16 MeO
Exact Mass: 839.34 OMe



(2-furyl)-
2-debenzoyl - 2- (2, 5- di et hoxybenzoyl ) - docet axel (231

WORN06481284 . PCT/EP2005/014177
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7a, 9a- epoxy-2'-(triisopropyl silyloxy)-31-dephenyl-3"-(
2-furyl)-2-

debenzoyl - 2- (2, 5- di net hoxybenzmyl ) - docet axel : 1H NWVR
(CDCI3) d 0.92 (m 2 1H), 1.08 (S, 3 H, 1.23 (s, 3
H, 1.41 (s, 9 HH1 1.77 (s, 3 H, 1.99 (s, 3 H, 2.15

, 3 H, 233 4 H1. 2, J, = 1
45 (Il,_gtﬂQaﬁPnglgkréeE@,“Yé'%ﬁf‘%%?‘{?eﬁ'igﬂ%824.&'0Iil) d,
J diméthdxyBenzbyl)doketaxat (Th,100-epaxy2 'Hiriisopragyisilyow)-3-dephenyl-
J.=7.2 He 21 H 1 4 77, M 144 ,
( gr(usg’bu?nm-f-qoe_@%9z'?yh§-(§,'%}gurp§@%g§ylfj@cice%xgil H{;qu Ir%dé,too ;)::9
%Dggst( élessmjed_s_ugr %yzug:ge;:qgge!tn%g tﬂgﬂ’ﬁg;g;h%; saarhqz fo(%eo? t_
/pyridine 88{)? va_-d,a eqc s alloweddteZwarm to
Hz . d 9 =92 32 Hl1lH1 7 23 (d J
e eaperptytp Sowly oyesoht {16 FREEORR RS AUPGERY, i pturated
63 DEdus é‘dﬁi&ﬁwijc%m.aé aﬁmdlmidlﬁm ethyl acetate. The ethyl acetate layer
 SickyapPRa s adltional SARaERAqtbd St BlcarSHHRRNME ML X 2) and
e e o
cpmpl Q tyl c IY 5 Were e, 2'.t11 ,(g L1)§2), ried oYer
s S BT
si ) % ethyl -acétate’ | xahes -as . Yielding, 7a,100-
1 M1SEDEY (A T =40 ezl 1 5, 25 T 5 36
( @;iigy-a'-@p@\gapilﬁ'-iz-ﬁM)-%-_cj%er‘(zﬁwzﬁ(q‘E-%|r%ét%xy§8520yh)-dgcetaxel (33.5
g.@g;gshé%)zmgN%;@:go@. 88 é@ggégy 133@(?%&; Hg (ngls)y, (1322%(3, 3 H),
1-8%(s. B H), 203G, 3 Bk “1.H), ), 3.5 1HY, 366 (dd, J =
(18752,258 H&FE)IJ mﬁ.gmasgjsﬁ 3.%}; (s, 3 :ﬁ] 3@(%,%5 =40 Hé:él1 %'E)l 4.34 (m, 2 H),
- flad iy 1023 800X M) I9PREDU 2 Bliad Fripiine)vls, 1H), 5.04(d J= 20
d‘ﬁ%g’OI-Elp‘%S-h t noxybenzoyl') - docet axel .
e ol B
7.6 H2OP W) 819D |d, =g b3z aH); 208 Ldcb-sd gt BN aMH)DY. =3.
taxel (49.1 0. 049 | | . , _
v 1 me g S Heat (e Loy SuBfioilh uibies; ege3: founc:
HFggaya.i dine (70:30, 0.5 nl.) was added and the
reaction was allowed towarmto ré@mteyperature

sl owl y overni ght . TWction was Jquegkhed wit h
]

sat urat ed aqueous sedrom ™ car bom m uted with
ethyl acetate. The ethyl 3 \ wagwashed with
addi ti onal saturated &g em&_I sodi ug bg'c'agnate (15 L
x 2) and Q
o}
Ca3HssNO16 Meoﬁ
Exact Mass: 841.35 OMe

70,9a-epoxy-3'-dephenyl-3'-(2-furyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel. 7a,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
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



t he conbi ned aqueous | ayers were then washed with
ethyl acetate (40 nL x 2). The conbined ethyl acetate

wo 2006e06128%r e washed with water (15 nL x 2), drPEUEP2005/014177
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anhydrous sodi um sul fate and concentrated i n vacuo.
Crude residue was purified over silica gel with 50 %
ethyl acetate in hexanes as t&e eluant, yielding

7a, 10a- epoxy-3' -dephenyl -

1-(2-furyl)-2- debenzoyl 2- (2, 5-di met hoxybenzoyl ) - docet

Sy {8 dm. 3 Jo The S HIR el Elete taybrs! Refeer pidkned with
3vdd)er (20 68 X 8), dBietijoveraiyd(aus sbdium sutfatya dTporg;eH;rated in vacuo.
df( R |d%§% nﬁg%() snl&agg?w&h 7898 eh'?yl aéethi)e in BiexXdhes as the
4 eMn( rﬁf 2 ylet)dmﬁI 49 (7E:$:t.5qyegoxy-?é-dpghenyl ?q) 8 -fyryg-2- d%?engoyl—Z -(2,5-
H)dQn % IE hoyl Ado%éta&élrassa whit&lsofid 0¥.260mg,) 76 % tH INMR 1CDCls) 8
11,091(s-$ H)g 1 33 ((sO(gH 20 b9 A, 1577105 3P ?gggsg%rgoﬁo?(s 3 H),
(—29212<nsz HY. 2H97, (n7-208), @B () J= @0 Mz, 3.H), 815 (4. HY), 7, J= 4.0
Z
(G Mo b o R e it P 72
7&1)9&-29I©®,Xb" 3.2-Hzn pHéhﬁlGBC{d { 2-2(8Hg| ) HY 4d7@o@hz3o|9),42&3((2r s, 1 H)
@ Fﬁxygﬂgfﬁﬁ | Sg#gzrcgt@xglop( J= 88Hz 1H) 6.27 (d J=3.2Hz 1
(ZH)f .59 90,4 1B BeADYA I 1) 9@4@.%9&%6%&5 Bl se 52z
d\p@s :le 3 |y6&d(3:I21 rq d{)nemezd;gy%lol% k(zzlﬁ H)1n%ztlQ/MS for
and c¢ooled to was
ad&@'ﬂss%{ﬁ@"{atﬁéaﬁ'@agﬂﬂg P%&%%g? vvgg) to parmt o) room
tenperature slowy oyermight. The Reagtf.on was
quenched with sat ur;l% egus_ sl car bonat e and

diluted with ethyl acetats
was washed with addit] eV

bi carbonate (10 nlL x Tl@@lPSOﬁ‘bl%% aooreous | ayers
wer e washed wi t het hyl acet ate (20 m _Mp2). The

conbi ned et hyl acg ated.ayers wes.e =h€n washed with
water (10 nmi x j@{&&dﬂ@g@go anhy\ oiodi um sul fat e
and concentr at ed |n vacuo. Crude re3fdue was purified
over silica gel with 75 %ethyl acetate in hexanes as

the el tmaa-ybekﬁrzngnrsap&mmquya:y-dephmwx-&-furyl)-z-

d| e{p%&?}%‘é%@@%@gyg .ﬁo&é -ac tO){yedg%ﬁta)égl 1 0Ag%tlcm:’anhydnde

70(8%% plL,10:858/RinjdpPand DMAP (5 mg, 0 043 mmol) were added to a solution of
7a,9a-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-(2-furyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel (28.5 mg, 0.0286 mmol) in pyridine (0.5 mL). The
reaction was complete after stirring at room temperature for 3 hours. Product was
extracted 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
residue was purified over silica gel with 50 % ethyl acetate in hexanes as the eluant,
yielding 7a,9a-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-(2-furyl)- 2-debenzoyl-2-
(2,5-dimethoxybenzoyl)-10-acetoxy-docetaxel as a white solid (25 mg, 85 %) H
NMR (CDCl3) 6 0.95 (m, 21 H), 1.26 (m, 6 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), 435 (d, J= 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),
5.31 (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,




1.09 (S1 3 H, 1.23 (s, 3 H, 1.40 (s, 9 H, 1.77 (s,

3 H11.9 (s, 3 H, 2.07 (s, 3 H, 2.21 (m 2 H,
w@2@é/061258 2 H), 2.50 (d, J = 6.0 Hz, 1 H), 3.58C1/EP2025/014177
H, 3.71 (d, J = 4.0 Hz, 1 H, 3.77 (S1 3 H), 3.91 (s,

3 H, 4.02(d, J=6.4H, 1 H, 4.26 (d, J = 7.2 Hz,
1 H, 429 (d, J =7.2 Hz, 1 Hp, 4.68 (d, J = 2.8 Hz,
1H),4.78(m3H) 4.88 (br s, 1H),532(m2H)
5.63 (d, J =6.4 Hz, 1 H, 6.01 88Hzll
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eg;%ﬁ%%wga Gyl o yh. 727
d d=H.2,71 Ek), (.84 (4 £=29. 82H5|z1 H_'h mjz Lé/l\,ﬁfoqd'ssdjnhlo@sg\la calcd:

G M5 for CA3HS5NOL6Na+: cal cd:
Hzmgé 5?%1;(@?6'2“ r Nsopr opyl silyl soy) - &o
1- dephenyl -3' - (2-furyl)$§ >,
debenzoyl - 2- (2 5-di

| . Acetic anhydride (8.1 3 \.
ng, 0.043 mmol) were ed?
7a, 9a- epoxy-2' -(triis '

1-(2-furyl)-2-debenzoyl - 2- (2, 5-

di met hoxybenzoyl ) CigzN@yiel ( 28 O 0286 nmol) in
pyridine (0.5 nlL) ExaxhMassedidt3bon wa eet e after
stirring at roomterrperature for 3 hours Product was

extracted into eth acetate (30 niL x washed with
wat er (7P59qrePXy$'™- «iemwewl -3el2efurylh2- dﬁbngoy&r?r(sé over

armMm@baﬁ%wm O-dbétdig-doeetasxen cmga@bsxay p r(trwmwsnyloxy)-s -

O iorenEt I B B Y ln b o A . et
Za(]?Banglﬁmooa& rﬁmogtwas ?ﬁqﬁ]ﬂﬂyih pytigihesagetoditrile ¢ihengIml3 and cooled
(8t HERAPBETEN pZamiy wes,a7dd cur g reaion s plowed to
sovarth (@5oom, tepipertureHsikvy E@exBight. dhe.reactiom was 1quqywched with
1. ﬁ@u ét@d %Jgou?gjsoﬂlﬁn{ %lcglc"ooﬁ)ate 3?_{ thl(n%d v3i H")eﬁw)(il agglafes The ethyl
Sacelatqaﬂayegwg@weghed\gmq) adgitipnal gatungtq.cb aqyeggs FmeQj\ mca@bqpate (10
HZn'hL k) THe &ifntsuﬁed d ueo?:s?a wéretWashéd With(dlhyl dcetate @5 mL x 2).
%w’#ﬁn# eth&l Qfgt? aygrs \ferlq)t%eg V\@f%?iQN]ﬂi wq?erg,(qgi'nl( éf) dried
2 et amhy@o@snsodiunf) sulfaté lard codcentréted kiz yacoH)Grufe 2dsidue was
( gauriflued” Ogel‘%llﬁ% dé'iw% %8% ggv;/i dcaetg’tﬁ‘?n héxag\ E%s éﬂg_ép.xaa&@é' ng final
7 r.qut(qy 7q]9a:ego>g/ 3 epb1eny7-3 -fgwl) z}debe@zcgylﬂz(z Stdipethoxyenzoyl)-
LA MrdtSHy-doedtdiéiND7 .27 Npg 96)C 84 RUR (CDCl3) 6 1.24 (s, 6, H), 1.41 (s, 9
H), 1,74 (s, 3 H), 1.94 (s, 3 H), 2.10 (s, 6 H), 2.27 (m, 2 H), 2.33 (m, 1 H), 2.46 (m, 1
H), 3.62 (s, 1 H), 3.79 (s, 4 H), 3.93 (s, 3 H), 4.01 (d, J=6.0 Hz, 1 H), 4.26 (d, J =
7.2Hz, 1H),4.30(d, J=7.2Hz, 1H),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 (brs, 1 H), 5.34 (m, 2 H), 5.65 (d, J = 6.0 Hz,
1 H), 5.70 (d, J = 6.0 Hz, 1 H), 6.02 (t, J = 8.8 Hz, 1 H), 6.29 (d, J = 3.2 Hz, 1 H),
6.33(m, 1H),6.94(d, J=9.2Hz, 1H),7.05(dd, J=9.2,32Hz, 1H),7.26 (d, J =
3.2 Hz, 1 H), 7.36 (d, J = 1.2 Hz, 1 H). m/z LC/MS for C4sHs;NO4;Na": calcd: 906.4;
found: 906.4.
3’-isobutenyl series with SS linkers




1062.5; found: 1062.5.

7a, 9a- epoxy- 3' -dephenyl -3' - (2-furyl)-2-debenzoyl - 2- ( 2,
wk200dvemshoxybenzoyl ) - 10- acet oxy- docet axel . PCT/EP2005/014177

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

dephenyl -3' - (2-furyl)-2-debenzoyl - 2- (2, 5- di met hoxybenz

oyl )-10- acet oxy-docetaxel (2533%g, 0.025 nmol) was

di ssol ved in pyridine-acetonitrile (1/1, 1.5 nlL) and

cooled to OC HF/pyridine (70:30, 0.25 nL) mas added

ang the reactlon was all dFo vvarmto

t efxhet at uPp-Letiowl Wl dy, Theipe@g ) ?\ S 8"
quenggedd a'(’ur §Tsodf ona fb@\(jéﬁg
di || uted™w t"A_#t hyl é’t"sate° e et MyP™x ceP e | ayepl omws Mg ok
s wash i & additio @t urated a e SOOI UM o
bijcarbonate (10 nL x 2). The conbi ned aqueous | ayers

wer e washed with et hyl acetate (25 nL x 2). The

conbi ned et hyl acet a\t/qioayars wer e f\I}QDkovvashed £

wat er (10 nmL x 2)>Lonr| ranbydrou um sﬁ%#@toe\@%
Grude-T &5 opUT‘rfS/l@p; e
&fse T ;0

and concentrated i na

over silica gel w €5 Frexane S
the el uant yielding fimak ) pd MeO oMo Me0 OMe
7al, 9a- epoxy- 3' - dephenyl - 3" - ( 2- furyﬁ) 2- debenzoyl - 2- ( 2,

5- d| nmet €12z 0) 0- acet ox docet 7.2 78
% Mf ljerinediais wars pevigysly s qdi i
174(53 ©1.94 (s. 3 H. 2.10 (s, 6 H ,227(m
2 H, 2'{BiigopropyldjlyloRy)s-dephenyld':(isdbtter(yh-2-tlebgnzoyl-2-(2,5-
3.7 3 3 H, 4.01(d, J =6.0 H, 1
&R‘fﬁ'i%‘yﬁgmﬂy'ﬁdsgﬂsg&'l 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.

SHe 1 ﬁ)-(tnﬂugpnwhage&ulignaquy)-? (tmopm;a@su(y@x;@-y-gjep{;qnyl -3

g (%bﬁﬁ%nfﬁ) iﬂhebén&"yl Qttz y@meﬁ\&ﬁénzé){_&‘kogéggg-( g fj JJ =

3 2 WCYS&'('E%&%“&EQ’(@“@“;PW? 2?(15_& bgqugsig(ac}zxy\'il-zz_’_-déplzenyl.3'.

Hz(psobutényl)ﬁ 2 6x¢-2;debenzdyl:2-{2;5-diméthoxybenzoQl) docetaxel.
C45H57N017Na+ cal cd: 906.4; found: 906. 4.

, n£ Ie?ob,gt_lt at e ﬁd &ﬁlswbl;%ﬁyl%gg 3. aggﬁeriﬁ 3l ﬁ%lﬁ&enyl)-z
10 de(‘*em?ﬂtﬁﬂf%?'@eﬂwxmw')Mpmyl (i sobut enyl ) -
2 debenzoyl - 2- (2, 5-

Cs7Ha7NO16S2Si
Exact Mass: 1133.52

7a,90-epoxy-2’~(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyi)-2-
debenzoyl-2-(2,5-dimethoxybenzoyl)-10-(4-methyldithiobutanoyl)-docetaxel. To
a soluton of 7a,9a-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-
15 debenzoyl-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



di met hoxybenzoyl ) - docet axel .
7-(trifluoromethanesul fonyloxy)-2"-(triisopropylsilylo

woy)osBsr2eephenyl - 3' - PCT/EP2005/014177
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(i sobut enyl) - 2-debenzoyl - 2- (2, 5- di met hoxybenzoyl ) - doce
t axel .
7-(trifluoromethanesul fonyl oxyd4 2' -(triisopropylsilylo
xy) - 3' - dephenyl - 3'

(i sobut enyl ) - 10- oxo- 2- debenzoyl - 2- ( 2, 5- di met hoxybenzoy

1) i .
d«g8&%ég\é§badur?lge 03061'[?r g‘rg'yl ). K >)) aréd e W&H’Wg ,lexture was
| Saﬂgmegmqsyr gtroom temperature overnight. The reaction was then quenched with

de&?ﬁ%ﬁmln 8h|6r%’de5¥1%' e BH&@@Q&@H |\A)ithd19€t‘ﬁsllﬁgglcplondﬁ (20 mL). The
7a, 9a- epox HISOfO}/ | oxy) "Z
| Sq;gg@n@ﬁ@,xe}' was then washed with brlne (15 mL), dried over anhydrous sodium

d&hﬂfﬁ@ﬁher%d(anﬁc&hdéﬁtrﬂt@wrb%@’lfdﬂ Théteesﬁdhemé@bhﬁhédhmobmca ptic

Ut a %"{Bﬁﬁgta%%(t% q ﬁ"lh%ﬁ%’&,%%? lﬁq g?vg%gn%sqlw.h él' H9|b_a§d _centalnlng

[ stbbu:tesmgdi prétiuct was scraped and rinsed with ethyl acetate at the filter. The

OHIRIO AR 2SRl R REEMElo AR 3b oh &8 of 7000
urlRROXYi (tﬂlégerﬁwlatyloauh@cﬁemﬁwl\GS(@bn@nyr}ZaMeml 2- (arsel
4- dmbmékgbénabﬂwéwﬁi m%bﬁ@go %t%él l\n)h t8-58lhq5

this m xture was added opropy

To~et i RNRISRCRTR D (F 2 ﬁ)ﬁ%@ﬁﬁ %ﬁb%iﬁ%ﬁ% 9H)

Wak68 (i mouerm e W), 117 433178 R), U119 S Y, GTHI)dQ 0618t, Ul=)2.n02 Hz, 2 H),

o3448 ) QUL U B G0 Tl - 20 702

drhled.80Msr BArhha@Bd&sA Eaot. 2ol # atZeHzﬂ H),e4. BBi(d ahd 7.2 Hz, 1 H)
Consety, Lok Q@ Hi‘ 1Vﬁ§0b/7 (tﬁﬂ% rli)eﬁ's‘iu@e}i‘? B%(‘]s 1 H), 4.92

silica ‘Eex’ane ‘as

ddfef Opf Q'Zsblﬂ)e 86 (Fhe= l§eﬂn|dz cohi. & Al (yedarping:d, 4 e6.4 Hz, 2 H),
PragIal J was HE PRE G .95, I SEAzZM HY 26 rr%id geed, 9862 182, 1 H), 7.30

CUFcdt P . o Dad0 YoM T Ga S RN cae: 1156.5; foun

ep1d5§i-22 (triisopropylsilyloxy)-3'-dephenyl -3

- (i sobut enyl ) - 2- debenzoy§~2- (255- di met hoxybenzoyl)-1
O (4- et hyl di t hi obut anoyl § - doce axel @s a white solid.
1H NVR (CDCI 3) d 1.10(np 1 ,121(3 3 H, 1.23

(s, 3 H, 1.39 (s, 9 Jkkeg 1.71 (s, 3 H),
1.74 (s, 3 H, 1.95 (s, .2
Hz, 2 H), 2.08 (S, 3 H)/E\E)}O\(
2.49 (m 3 H), 2.74 (dtN¥ 2.0

CagHe7NO16S2
Exact Mass: 977.39

2. 40 (s: 3 H),

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

dimethoxybenzoyl)-10-(4-methyldithiobutanoyl)-docetaxel. A solution containing
7a,9a-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-

dimethoxybenzoyl)-10-(4-methyldithiobutanoyl)-docetaxel (23 mg, 0.02 mmol)
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
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
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(dd, J = 1H), 7.30 (d, J =3.2 Hz, 1H).
n12 LC/I\/Sfor C57H87I\IOL6SZS|Na+ cal cd: 1156. 5;

oﬂggbor]a]ter’ %o@tlor%% '\%%ZoééﬁgtlawWas \2Zshe% once with brine (15

1- méb heﬁyherB drigd vl ariydrous sefiarsulfgte, Jfilteredsand concentrated in
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7a, 9a- epoxy- 3' -dephenyl - 3" - (i sobut enyl ) -

2- mmmcsyeheeu(uﬁm§sﬁhmtshoxybenzoyl) 10- (4- et hyl di thi
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The following intermediates were previously described:

20 2’-(triisopropylsiIyIoxy)-3'-dephenyI-3'-(2-furyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel.

7-(triﬂuoromethanesuIfonyloxy)-2’-(triisopropylsiIyloxy)-3'-dephenyl-3'-
(2-furyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel.

7-(trifluoromethanesuIfonyloxy)-2’-(triisopropylsiIyloxy)-3‘-dephenyl-3'-
25 (2-fury|)-10-oxo-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel.



3.83 (S1 1 H, 3.93 (s, 3 H, 400 (d, J =6.0Hz, 1
H, 426 (m 2 H, 4.31 (d, J =7.6 Hz, 1 H 4.78 (m
wQ@20dpé128% (d, J = 6.0 Hz, 1 H), 4.90 (s, 1 HPCHERB05/014177
(d, J =9.2 Hz1 1 H, 5.27 (d, J =8.4 Hz, 1 H, 5.68
(d, J =6.4 H, 1 H, 570 (d, J =6.0Hz, 1 H1 6.00
(t, J =84 H, 1 H, 6.94 (dzed = 9.2 Hz, 1 H1 7.05
(dd, J =3.2 9.2 Hz, 1 H), 7.28 (d, J =3.2 Hz, 1 H.
mz LG MS for C48H67N01682Na+ cal cd: 1000.4; found:
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foll ovmW@“f‘?ﬂ‘B‘rW%’d 'H?%%ro\%&ély@fgg?o ésm' G'gl':]'-(t:k? ifuog-2-
2'debbhidyt-2nRBedivmithgxybenzoy)-ddeetasely | - 3' - (2-furyl)-2-d
ebenzoyl - 2- (2, 5- di met hoxybenzoyl )-docet axel .
7-(trifluoronet hanesul fog‘rw(trl i sopropylsilylo

xy) - 3' -dephenyl -

(2-furyl)-2- debbnzoy j\Z,S di met 1}
el . 9\? H

7-(trifluoromethanesul onNIo ) - ' oRr opy!l silylo
xy) - 3' - dephenyl -3 1- o \©
(2-furyl)-10-oxo-2-de oy@TJPL& (2, QHdb rreph@xybenzoyl ) -
docet axel . 7a, 9a- epoxy 2'-(triisopropylsdyl oxy)-3l-dep

/

bgnzoyl ) - docet ax

henyl -3' - (2-furylg MeO

debenzoyl - 2- ( 2, Sg%(,rfr%g?goxmbagzoyl ) @ ebrxel .

7a, 9a- epoxy-2'-(triisopropylsilyloxy)-3l-dephenyl -3l -(
2-furyl)-2-

debenz dl, 9oeep®gsz'd(ftmsppmmmw)-)1 g!eplemyilré{-(%vfwlmr ob
%EM%{?% Eﬁﬁétho gl)ﬁl 00{@-méth ﬁ!?ﬂ\ldﬁﬂlhhoyl)-docetaxel

ut anoi c aCI

DIQM6BE§4!§TTW 0.037d3vanohndsi) n@'@%&@awﬁ?'da@grﬁt €ﬂ4 gmol) and
7p1@a- 999X¥1L2 0374 mmol) were added to a solution of 7a,9a-epoxy-2'-

(ntzéfiﬁos bR A sbRna e ¢ e eRzov-

0 db%él%xéﬂ‘(ﬂ?ﬁ mgl OTB:BMMGWI?) in Imethylere ¢torideni0)s mChdhe reaction was

:;:)weg '}P%{iﬁ&f ngaﬁ nﬁTpoer?tUJ o%rn{g@? “%f{&;(}?@&r?t.%%ﬁ Somplete and
w. quenshediwith edtusatae agueeumammeniugh colplidr. P'W'éﬁ!l eas gracted into
e%tﬁfl%?c%%té '(QEPm‘E) )] dr\?é(;s?ubat\ﬁth( wateP 1 5 md) x 1?\6&%%\)& tnflagnesium

Qver E%gnesu um su

e caate st aoRir e yaci d hercae s cha s pah %f?w Pliga gel with
OVSU % | 6B ORdetatét ih SHeXdnet had theetellant,i ryidldingnd ocu-epoxy-2'-

(?rusoprop;}isnly%xﬁ Sd deghenyl g‘-a('z-“afgr?/fs}é'-c?e'b'enzoyl-z(z,5-dimethoxybenzoyl)-
10-(4-methyldithiobutanoyl)-docetaxel (48.2 mg, 100+ %): 'H NMR (CDCl;) 5 0.92
(m, 21 H), 1.24 (m, 6 H), 1.41 (s, 9 H), 1.73 (s, 3 H), 1.95 (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, J = 8.4, 6.0 Hz,
1 H), 4.83 (d, J =6.4 Hz, 1 H), 4.92 (br s, 1 H), 4.97 (s, 1 H), 5.28 (s, 2H)5.68 (m, 2
H), 5.98 (t, J = 8.8 Hz, 1 H), 6.20 (d, J= 3.2 Hz, 1 H), 6.29 (dd, J = 3.2,2.0Hz, 1 H),
6.90 (d, J= 9.2 Hz, 1 H), 7.01 (dd, J=9.2, 3.2 Hz, 1 H), 7.24 (d, J = 3.2 Hz, 1 H),
7.31 (d, J = 1.2, 1 H). m/z LC/MS for Cs;Hg3NO17S;SiNa™: calcd: 1168.5; found:
1168.4
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%: 1H NVR (CDCI3) d 0.92 (m 2 1 H, 1.24 (m 6 H),
1.41 (s, 9 H), 1.73 (s, 3 H, 1.95 (s, 3 H, 2.05 (m
2 H), 2.15 (S, 3 H), 2.32 (m 33 H, 2.38 (s, 3 H),

2.44-2.56 (m3 H), 2.72 (m 2 H, 3.65 (s, 1 H, 3.77
(S1 3 H), 3.94 (s, 3H, 3.98(m 1H, 4.26 (m 2 H,
4.77 (dd, J = 8.4, 6.0 J,slH) 4.83 (d, J = 6.4 Hz,
1 H, 4.92 (br s, 1I—|) 1 H, 5.28 (s, 2 H)

5.68 (m 2 H), 5.98 (t,;J = 8.8 Ry, , 6.20 (d, J =
3.2 Hz, 1 H), 6.29 = 3.2, 1 H), 6.90

(d, J =9.2 Hzllg§’Lo7lL®m a2 .2 Hz, 1 H),
7.24 (d, J = 3.2 Hz, @ N2, 1 H. nz
LC/ M5 for C57H83NG  IS26i Na+: q'lma. 5, found:

1168. 47a, 9a- epoxy- 3| -¥ephey! - 31 debenzoy!

C2-8ur PR - 2-

-2-(2, 5- 3%

di met hoxybenzoyl ) -d,@1dKonmss hy IM¢P ut anoyl ) - docet axb
| 7a, 9a- epoxy- 2' - ExbetiMasop8ady| si | Me 3

1- dephenyl - 3" - (2-furyl)-2-debenzoyl - 2- (2, 5- di met hoxybe

) g i A it
ydmrhtlnmeydneazwl)-ﬂ 04{(4-methiyldithisbotanioyl)edatetoml ed t GofPoBpoxy-2'-
L i e e Sk AR oo

oV athyldithiebytanev)rdnsetaxel dRad 037 # mEwl)r was dissolved in

aoipiaine- a%@ﬂinﬂfib kemaﬁ b?ﬁLa)ta%d%Bgled'té ut@mm%;trlaw%tdmho 0.5 mL) was
acet at e. he eth acghate ayer was wa

acﬂﬂdﬁf’aﬁ‘glt  IRAGHAN was lowed o %’d"' thiaont iempsiatce glqwly gvernight.
X e r%adtndrheaslmn‘éﬂché@l with satwistel ayescusveddiunt bicarbonatacthd diluted

st BAOY oFE' ThB oG i fover . TR i Fogfonal saturated
draquetowsy sodiamhichrberats ¢th mh s 2) faatdhecdmbedeagueause tayers were
| rlhﬁi&)é&az?’ 4 Wih%%a%e%é «ytgr: Z:in nig@g%rﬂrg@id Sirhl &cﬁt&s 'ualyfe:s ver
 washe watep xdéph wer ug| §adium sulfate an
é%ﬁﬁéﬂ?ﬂte@ i %&mﬁo%wé@sme Wé&»’bﬁnﬁb@qé\/&r %ZQ?I&eP' WitR150P% ethy
l&%%%ﬁ iny ?(gags)(( % thg ,_ﬁluarﬁ ﬂq]dl(lg %o‘g)ggﬂepoly-% zpepgenggs,:éz-furyl) -2-
1. @Behdnyl-3-(2{6; dnraeméx;(umz&wﬁ)o (Lmethy(dithioButdhoylRdabbtdx@  (22.9
2 1, 62953 &8syl MR (GBckT 5 1524 Wm | 6H), 1.41 (s, 9 H), 1.74 (s, 3 H),
1.93 (s, 3 H), 2.04 (m, 2 H), 2.09 (s, 3 H), 2.24 (m, 2 H), 2.33 (m, 1 H), 2.37 (s, 3 H),
2.42-2.56 (m, 3 H), 2.72 (t, J = 6.8 Hz, 2 H), 3.62 (s, 1 H), 3.75 (d, J = 8.4 Hz, 1 H),
3.78 (s, 3 H), 3.93 (s, 3 H), 3.99 (d, J = 6.0 Hz, 1 H), 4.26 (d, J = 7.2 Hz, 1 H), 4.30
(d, J=7.2Hz, 1 H), 470 (d, J= 3.6 Hz, 1 H), 4.77 (dd, J = 8.8, 5.6 Hz, 1 H), 4.83 (d,
J=6.0Hz, 1 H), 4.88 (brs, 1 H), 5.33 (br s, 2 H), 5.67 (m, 2 H), 6.01 (t, /= 8.8 Hz, 1
H), 6.28 (d, J = 3.2, 1 H), 6.32 (dd, J = 3.2, 2.0 Hz, 1 H), 6.92 (d, J = 9.2 Hz, 1 H),
7.03 (dd, J = 9.2, 3.2 Hz, 1 H), 7.25 (d, J = 3.2, 1 H), 7.35 (m, 1 H). m/z LC/MS for
CHeaNO47S:Na™: caled: 1012.3; found: 1012.3.

The activity of the compounds of the present invention were determined
following the proceeding described by Riou, Naudin and Lavelle in Biochemical and
Biophysical Research Communications; Vol. 187, No1, 1992, p 164-170.



2.42-2.56 (m 3 H), 2.72 (t, J =6.8 Hz, 2 H), 3.62
(s, 1 H, 3.75 (d, J =84 Hz, 1 H, 3.78 (S, 3 H,

wW@2@8/061258 3 H), 3.99 (d, J = 6.0 Hz, 1 H), 4. 28C1/EP2035/¢14177
7.2 Hz, 1 H, 4.30 (d, J =7.2 Hz, 1 H, 4.70 (d, J =
3.6 Hz, 1 H), 4.77 (dd, J = 8.8, 5.6 Hz, 1 H), 4.83
(d, J =6.0 Hz, 1 H, 4.88 (brsgs, 1 H, 5.33 (br s, 2
H, 5.67 (m 2 H, 6.01 (t, J = 8.8 H, 1 H, 6.28 (d,
J =32, 1H, 6.32 (dd, J =3.2, 2.0 Hz, 1 H), 6.92
(d, J = @xeldHz, 1 H)IGTA 03(dd J A548. 2, ME&F2 Hz, 1 H),
7.25 (d, J =3.2, 1 H, 7235 (m 1 H. mz LCM for
CA8Hogd¥Hisdifidé+: cal cd: 1012.3; found: 1012.3. The
activity of p°h conpounds of the present invention
vvergdpter foll ow ng the proceedi ng described by
Ri ou, Lpyreld.gs1i n Bi ochgygmal ads

Bi oph iecal™ Re%arch Communi cations; Vol. 187, Nol ,

1992, p 1 70. taxoi d | GT# A549 MCF7

non-di sul fi sdl sul fides Conjugates of the taxanes of

th venti gn<and a cell binding agent can be fornmed

usie>nL ﬁi“n ._‘_ues resently known or |ater

devel dpad® Wuptaoul® n£ MBds of coflWdati #P14re taught

in USP 5’416§§§4 and USP 5,475,092. The taxane ester

can be no o0 yield a free am no group and then

linked to a an‘tl body or other cell binding agent via
ghd | abi A nker or a photolabile Iinker. The

an
t axane.esf. , nsed with pep and
subsﬁt I yo loi '@ e&{?@cel | bi ndp% ﬁt 0 produce
a peptidase ﬁf’l e linker. The hydroxyl group on the

t axane est “pbe succinylated and |inked to a cell

bi ndi ng agint to produce a conjugate that can be

cl eaved by io tracel | ular esterases to |liberate free
dr *M)st 2 rwably, the taxane ethers, esters, or
car ba & ciiTeth-013 create @ .03%e ®O01@r ot ect ed

t hi ol \g?oup’® §§A°t hen the disulfide- or

t hi ol - cont aj LLaxanes are linked to the cell
bi ndi ng agen i'a disulfide bonds. Representative
conJ ugat QS)LOf tche invention are antibody-taxane,

o IGT-18-067

° IGT-18-053 0.03 0.04

°IGT-18-063 0.35 0.021



hor nrone (MSH) -taxane, thyroid stinulating hornone
(TSHJ-t axane, estrogen-taxane, estrogen

w@omb/0e2ss t axane, androgen-taxane, androgen  PCT/EP2005/014177

10

15

anal ogue-t axane, and fol at et axane. Taxane conj ugates of
anti bodi es, antibody fragnents, protein or peptide
hor nones, protein or peptide gowmh factors and ot her
proteins are nmade in the sane way by known net hods.
For exanpl e, peptides and anti bodi es can be nodified
with cross |inking reagents such as L/-succinim dyl
3-(2-pyridyldithio)propionate, Nsuccinimdyl

4- (2-pyridyl dithio)pentanoate (SPP),

4-succi ni m dyl - oxycar bonyl - a-net hyl -a-(2-pyri dyl
dlthloPEPBPS%ne (SMPT) ,

N—SUCSFQ%UKdyIm3 (2- pyr|dyld|th|o) butyrate (SDPB),

ul osucc:| : dyI -(2-(5-nitro-pyri dyI di t hi 0)
il SKPE t hi ol ane, aeft yl succinic
anhyd|| by K '%ﬁékryhdq s. See, (93?{ sson et al, 173
Bi oc J 7 9?37 (1978); Blattler et al, 24

Bi ochem 1% 624 (1985); Lanmbert et al, 22 Bi ochem
3913- 39% 3); Klotz et al, 96 Arch. Bi ochem

Bi oph (3962) and Liu et al, 18 Biochem 690
(1 tho =yand Thorpe, 1 Anti body,

| nmupocon]. 8s+ &G gsphar maceutg.8®l s, (1136 (1988),
Wor el | et @Ioim ti-Cancer Drug Design 179-184
(1986) . The}é;?e or protected thiol-containing cell
bi ndi ng ad®n s derived is then reacted with a

di sulfd- Jzor thiol -containing taxane to produce

ie. conjugates can be purified by HPLC or

. Preferably nonocl onal anti body- or
"“'1 IGTa18:078 conj ugat®¥dar e %4%38se t hat

on
by hefats 1
cel )°
are@gl\ﬂﬂqu Vi %oa di sul fi de bond, as discussed above,

that are e | e of delivering taxane nol ecul es. Such
cell bindi ng~c@hj ugates are prepared by known net hods
such as by nodifyi ng nonocl onal anti bodies wth

succ: niwdrtjl;datqsydsfi tdgltd)kanbs cqﬁrthrpirwalattoa greParell (bitwingsagant can be

t 173 B m J.

S t'f g’b“iﬂrlﬂ%ﬂﬂ a rﬂugs tpﬁeeSﬁ Ign&\n& %3&%9 d%v-glag?a eﬁkﬂn@dﬁ methods

t fbf@bn;ﬁ@a”tbalaz taggmtalz( BSes5,418, p84cahdddSHl ENEIOtBEeThe texane ester can
. ive €, 4

o5 PR o, ik 18} athe prokB A S ke o i anioggy or otner call

CCtﬂﬂ\dllﬁniﬁQErit Viaednf amd latildolinkei orea phatblapilealinker nTheotaxarecester can be
%K/- : h’seﬁ)yv ' %Iﬁ ‘Ig%hp ﬂ% %ﬁg ﬁl?s%&g%r#l& lges{%la &1 BiHhg agent to produce a

peptidase labile linker. The hydroxyl group on the taxane ester can be succinylated
and linked to a cell binding agent to produce a conjugate that can be cleaved by

intracellular esterases to liberate 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
fragment-taxane epidermal growth factor (EGF)-taxane, melanocyte stimulating
hormone (MSH)-taxane, thyroid stimulating hormone (TSH)-taxane, estrogen-taxane,
estrogen analogue-taxane, androgen-taxane, androgen analogue-taxane, and folate-

taxane.



nol ecul es. Conjugates containing 1 to 10 taxane drugs
linked via a disulfide bridge are readily prepared by

werdokes126et hod. More specifically, a sol ution pET/EP®05/014177
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dithio-nitropyridyl nodified antibody at a

concentration of 2.5 ng/m in 0.05 M potassium

phosphate buffer, at pH 7.5 captaining 2 mM EDTA i s

treated with the thiol-containing taxane (1.3 nol ar

eq./ dithiopyridyl group). The rel ease of

t hi o- nittaxaiwy fdoﬁ]u@@tefsf@fﬁthdmdla‘ntlmﬂyafrbgrbaﬁiy, pfotein or peptide

T 1 P ot SN s 53 g Sy B i n e samo
CQ/hVHWWerDWrSrlnﬁthblljé | gor @@h;ﬂé qrftidds amirambb@hfds lciam te amadlified with
ot her 1| ow nol ecul ar terl | rati o

e HANG olegartay it R PSSO S AR FupserloBBnate, A
Th?%lcélldlrﬁw 0f46(249(§'ﬁ<?3ﬂtjlm ;ﬁﬁéitmatéoun(‘c?ﬁm,r adsiudairdinidyl-oxycarbonyi-
nol ecul € can e eterm ne sur

PR b ARSI R AR AP e 4 Burcichio) butyrate
1- %@Pfsf)ixanm@a’fo@,ew.rﬁ.ﬁlo@ps-(ia@mr@pmwhﬁop an &ﬂyrbtenked(SSNPB

via disulfide bonds hod. The effect

c otijmineibiplaRe. & Soaqqaaqls,ygcnglpﬁnhquetb(gmi;\ﬁg methods. S%e Carisson et al,

aM 7308)6Hefx Br ﬁz%sm’r@(mﬁi)l Elaﬁléﬂet%h) ﬂ%/@dlmm eshmsm(mdr&) Lambert
nmet hods previ ous

Nl 3 7 pohe 391BSAS 9801 JO0F ot Ghe 0 L EEnBI. digphys. 605
t 6(>1 8685 apd Lit Reidl, #0tBiBEHN. CBDY EP?QPSBI&&W% aﬂbﬁke At Antibody,

cell I'ines such as Namal wa a n be neas

oy Rackmrarmaseiicals 3116 @paD Biorah el ab1 dt-Cancer

desglyl (1BaqdnBg8) € The tredlor plotected thidliebraining cell binding agent
364@5365 1985 O{t otoxicity p?)& t hese conpour%ds 98
@aC

adhes @ﬁtlve@em thP" fieastes| wih é’sd@@i@? 2rsthiphgontaining té’éﬁﬁ‘eb@ produce

d dT R POGSE
o B o e P oY ] ke

EXAMPLES: Synt hesis of |GT-15-075-SH for Conj ugat i on

7a, 9a- gpg | v o)
gl hoxyabbgynggﬁpgsm anflbady? of Wl binofigUaRANERYhe Lofidgates are

> thoste el RiepionerT g ar givul aehwrtdaraﬁaqwsyeddwam are capable of
(| Seliverivr OtZ§ar§"9holebﬂe§ %Uéh'cewtﬁ‘rlndlﬁq E@rgudg?% are prepazre? 2by known

7a, 9a-e ox -3 -
|5nethods such as by mod%/lng monoclonal antlbodles W|th succmlmldyl pyridyl-

dithiopropionate (SPDP) (Carlsson et al, 173 Biochem. J. 723-737 (1978)). The
resulting thiopyridyl group is then displaced by treatment with thiol-containing taxanes
to produce disuifide linked conjugates. Alternatively, in the case of the aryldithio-
taxanes, the formation of the cell binding conjugate is effected by direct displacement of
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
2 mM EDTA is ftreated 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 complete in about 16 hours. The
antibody-taxane conjugate is purified and freed of unreacted drug and other low
molecular weight material by gel filfration through a column of Sephadex G-25 or



di met hoxybenzoyOo | O®
L/ A -di met hyl ~- met hyl di t hi o- et hyl car banoyO docet axel

W@ 3dong259. 0353 Mol ) in a mixture of net hanol PCLER2005/014177
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m.) and ethyl acetate (0.73 nL). In a separate vial
di ssol ved DTT (55 ng, 0.343 mml) in 50 nM KP buffer
pH 7.5 (0.73 nL) which was then added to the taxoid
solution. The reaction was nonitored byhplc until it
was found to be conplete (~19 hr). The reaction was
qusephhaay! SﬂODh 'ﬂﬁ nﬁMdéPobﬂaﬁér&rmpibtié‘s oun@ pet antibody molecule can be
ex acte eth acet at 3.x.20 he

e g PE T of SRR el ans At gad o e 22y m. A
OW@r@GWdFMxMhd%lﬂed/érﬂibedy @olgcalo war beriakexvia diselfide bonds
et{)/etﬁ purlfled by hplc using a diol colum to
gi |red product (27 ng, 79% which was

o, ugaTTeuSTTeth Pl Sorasation on i 2Nty aRars the aptiogen-expreesing
I%11¢ CaI{ E’d‘ﬂaemﬁgé} wind B initiRds Pre \/i’(ﬁusw&r%%dtﬁ Liu et al., 93 Proc.

nmonocl onal anti bodi es. HuC242 anti bo é hat bi'nds to
t M¥atCatgnd. St BG83 e(18PeNt Cxytatexiciip ok thee tixanest dnd thelr antibody

* iebREle ST BRee! (B I RiariRovEnEH P8 HB-HE T efgured by

f |Ha§k-e§ﬁreﬁi@latfbﬁ of aéll Fx?ﬂt&‘at%scuf@a%ﬁ gescyibédlint G61dmacher et al, 135 J.
osSuccl nitm

 iminel A0 o0 (kb6 Ehtorainn of fhesnmmypasads ot adhecastscel Tines
glréll odybwzgést Q{do‘ﬁ'%g 8 Lé’l gé Re ﬁ\?t?g& %dag‘t' 812%9% #F%’ﬁ a%fl e‘%nbed m

nmuyGéttimached bt AQIROUCMBi 3129819{1986)y 0. 05 M pot assi um

phosphate, 0.05 M sodium chloride and 2 niV

et hyl enedi am netetra-acetic acid (EDTA), pH 6.5 (65.6
eated wth a 8-fold nolar excess of a

g@’ﬁmgh%f SSNPB (0.0288 mml, 13.62 ng) in

di met hyl acet am de (DMA) (3.28 niL). The reaction

m xt roomte eraturefor 90 m n.

ar%v'#{\ g!fgtag&ﬁgtﬁ" 59’%“%% 25 gel filtration

col um (50 mm x 35.5 mm col um volune = 700 i) that

had been previously equilibrated into an aqueous
buf fer containing 0.05 M potassi um phosphate, 0.05 M

sodi um chl oride and 2 nME%%? 5 (65.6 nmL). The
nodi fi ed anti body contai ni ngl fja ions were col l ected

and pooled to yield 4 mg (95 *of product. A
smal | aliquot of the (nl S treated
W th ~ v o > P,

\ 6] 6H OH 8 6Ac

lo]
CagHgaN2O47S MeO
48HgaN2017
Exact Mass: 972.39 OMe

7a,9a-epoxy-3'-dephenyl-3'-(2-furyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-10-
(N-2,2-dimethyl-2-sulfhydryl-ethylcarbamoyl)-docetaxel (IGT-15-075-SH).

In a small vial dissolved 7a,9a-epoxy-3'-dephenyl-3'-(2-furyl)-2-debenzoyi-2-(2,5-
dimethoxybenzoyl)-10-(N-2,2-dimethyl-2-methyldithio-ethylcarbamoyl)-docetaxel (36
mg, 0.0353 mmol) in a mixture of methanol (1.0 mL) and ethyl acetate (0.73 mL). In
a separate vial dissolved DTT (55 mg, 0.343 mmol) in 50 mM KP buffer pH 7.5 (0.73
mL) which was then added to the taxoid solution. The reaction was monitored by



dithiothreitol to cleave the nitro-pyridyl disulfide
and the rel eased nitro-pyridine-2- thione was assayed

waepmebeaphot onetrically (e325tun = 10,964 M 1pei/ERBN&014177

10

15

20

25

30

e280nm = 3,344 M 1cnt 1 for nitro-pyridine-2-thione,
and e280nm = 217,560 M 1cm 1 for the antibody. An
average of 4.53 nitro-pyridylasulfide nolecules were
| i nked per nol ecul e of anti body. The nodified anti body
(502 0 nmg, 0.0034 mmol) was diluted to 2.5 ng/nL in

ﬁc %hﬁlvﬁwaélfcfdhﬂ tabeompldte & hrfeThe readtionl wastdllleaChed with 50

b 15 B hd a3 o

' Eo%Bﬁe@‘Hréé}ﬁd\ﬂﬁye?@%rér Iwasniji@\aWan, dmed over awhydrous sodium
stirred at roomte

nisyfale. eaqgagoqggwqtpq;d%b? rur@éeagés PHp gﬁigtﬁy §p|§ %&g a°8.|o| column to
Sgﬁ@ tH&€ deditdd ﬁr@&u& mzrz frlg, TO%0) Whiohwvas mﬁnedratet;mlunqted and stored

edriusein g@@@gqtlﬁnah}{,ﬁb@}a{lé?c)é Cgﬁfqm?lgagﬁﬂéd (nggé) found: 995.5.

buffer at pH 6.5. Fractions containing nononeric
anti body-taxoid conjugate were pool ed and dial yzed
into the PBS buffer. The final conjugate (251 ng) was

AT EghtiCol threias te edridctendl ntibodigs! (24P laatiboty that binds to
extinction coefficient

2 GRn8G ISR YOI onAY, HETRSER o T8, g5 o fudhen colon tumor

2181955 Hh othersdiiditamolsiwasstiddueifor cdiijegation]of Gaxoids.
contal ned, on the average, 4.16 taxoid Binding Assay.

The rel ative bi ndi ng affinities of the huC242 anti body
angd e ffrélxg %ﬁﬁﬁ&yor\}va%mréﬂ&&! ey efel Meodiffing9 agent N-

human co was determ ned using a
fIsmulfoswcemméylbas%ﬂltr@s%a)jﬂdylﬂﬂ@obwﬁr‘%ﬁy t @®) to introduce

ConC@&g@ag?.wg%psdmmuemhaez@z tlboBY (525 mg, 0. ,0.0036 mmol) at a

M wer e added to 96-
rcnspndermatlmmfpeamc&nlarlm an eAuets stfﬁfgcg’xt?lama 9@5. B potassium

odh% i, 595t Mﬁ&odlmr&wléﬂ& dupd Weéhflléﬁeoﬁ’étﬁlhetetra-acetlc acid

nce tratl on. - , were added at 50, 000 % 31
dEDM )| pH 6.5 656 Wll) wasotieated with & Srfplgymolar excess of a solution of

ér(atdzﬁﬁsm&fq th@eza%d)hﬁddimefhyra‘éeiaﬁm QDMN; (wbl mL) The

as O contro p ates were incubated on
f geagtionguixiire Was §t«rr<tch@t rpﬂr@derape@wrg&n%)dmnt fed tf@m'%aqeﬁ ontoa

Sec Op‘PJgar antgfeb‘f@%h@r%olﬂﬁ\ﬂ B0TrhiHor 85 59RREcHiaRRBlime = 700 mL)
that had been prewously 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
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 (g32snm = 10,964 M'cm™and &x0m =
3.344 M'em™ for nitro-pyridine-2-thione, and &xom = 217,560 M'cm™ for the
antibody. An average of 4.53 nitro-pyridyldisulfide molecules were linked per
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 mmol, 19.5 mg) in DMA, such that the final concentration of DMA in the buffer



binds to a humani zed 1gG |ike huC242, was added, and
the plates were incubated for 1 hour on ice. The

w@b@bme129&r e washed again after the incubati onP@BEEP®AS014177
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and the cells are fixed with 1% f or mal dehyde/ PBS

solution. The fluorescence in each well of the plates

was read using a Becton Dicki AAon FACSCal i bur

fluorescence anal yzer. Data are plotted as a percent

of the maxi mum fl uorescence obtained at the highest

c ovas 200%6.aThe coojigativni hixtiye wassHiFed @éf@no tgrgperature faid6 h. The

"SR SRR TEE A Frbh Yy SABLIIRbAN 9 SEHEBHITIHO gel fitration

|es oes i nd Init

t goipetn (581 tsn x| 42 \ont, ralyron ernb'meaﬁdfiaﬁpar&),f thet trsadobeen previously

o%ﬂu@gg&%ﬁ& ﬁ?lggba{fg'%\;‘géﬂﬁg q CfPE'S? Jg@g%‘r %el-f 65, Fractions
bebhiaining mDB@Ueﬂcc w@intibody-tpkeid @0alngat§|W3faipéglegsandgdlalyzed into the

e

methe M BWing &xtivctioA-cdéfficienst ee3ggpeent299tmécm/é| drGond B 566 'cm™ for
a way that there were tripligate sanples for each drug
c dine: taxoidaand fosiuer= SHGHELMI pm| ifefethe AREDGMYat e ¢amjugate contained,

Q%L{Ré‘gfeq?gé s Q%" an atnosphere of 5 % C2 for 4

€ énd of the incubation period, 20 m of
the tetrazoliumreagent WST-8 (2-(2-
met hoxy-ni trophenyl ) - 3-(4-ni trophenyl)-5-(2, 4-di sul fop
hagikdingAdsay! anel réuame pindiag @ffinities of ke %u(ym atitedy 4rad its taxoid
e retur ne tQ

each, wel | , and at es
ol o Rtsrrmressing T 2o iR £alon fugt ASlsowes gptermined
t hgingl at ﬁﬁ)réﬁ%ntélbﬁsdmassa"yed T ngtitidus-thkdi¢ asdnfigate and naked

De t d
cantisody &t sliring Scanations oh1 G 10 oreee afided 5 e Breig bottom
plteSend IﬂtrEtleest%gae-tmd Sbigal rdﬂﬁttdrfsé‘sodmﬁt)m‘étd ateedipliestes for each

CsohpTTiaDy | AT eRccqlE, e SHAeY a1 eolh (IS AT el g pach wel

p%ﬁfbﬁnuh@v&!duboﬁ@cérﬂﬁaﬂ@ﬁs bﬁlﬁé@nﬂl@d@%r%ﬂ}t@ét@&@eﬂ% to control
th an 1 C5Q0 v eof8x

cells
818 e diley verecshateidh iss 2 Hosge: Bt P GiLbadcn period, he
SeRfs i e plate mr@Wab@Q analafucpéscenee tabéléd&ewbndary antlbody that

ef%‘ S%Eq%ﬁ%llgﬂ g%:fgkg ?\ggﬁ?ﬁc' I édteyi nd tthe pla etso\nt/eore incubated

for 1 hour on ice. The plates were washed agaln after the incubation period, and the

cells are fixed with 1% formaldehyde/PBS solution. The fluorescence in each well of
the plates was read using a Becton Dickinson FACSCalibur fluorescence analyzer.
Data are plotted as a percent of the maximum fluorescence obtained at the highest
concentration of antibody or conjugate (Fig. 1).

The results demonstrate that conjugation of taxoids to antibodies does not alter the
binding affinity to target cells.

In vitro potency and specificity of huC242-Taxoid conjugate Samples of free
taxoid orhuC242-Taxoid conjugate were added to a 96-well flat bottomed tissue
culture plate and titrated using serial dilutions ranging from 1 x 10" M to 3 x 107 M..
Human colon tumor cells, COLO 205, or human melanoma cells, A-375, were added



on the other hand, is equally potent towards both cell
lines (IC50 ~ 1 x 10 10 M (Fig. 2b).CLAIMS 1 - Taxanes

whanengi2she following fornmula (1) wherein Z = PCDEPRO0S/014177
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radical of fornmula Il R is a |linker or an optionally
substituted aryl or heterocyclic radical, alkyl having
from1l to 10 carbon atomns, al Bényl or aIkynyI havi ng

from2 to 10 carbon atons, cycloal kyl or cycl oal kenyl
having from3 to 10 car bon atonms, -OR 2 or a carbamate

f &0 rthe Wellsninasychhfa vaydthat Ié??"eha’@r%é"ﬁ“ﬁéﬁl sampleg ofor each drug

C2bREEhtratie For %Kﬁreélu fife. almﬂsﬂnaté@\w&s iht@Bted @ 30 °C in an
car bon atons . %@s Iléy or cycl oal kenyl having from 3

t @tMESRASFaRfiP for §daypt i onal Iy substituted aryl or
heterocyclyl radical. R2 is an al kyl radical having

froml1l to 10 carbon atons, al kenyl or al kynyl havi ng
f rAanth@ eho of Chec mchisatioat pemed, 2¢ ¢l OfilHeyletretoleri'eagbktGWﬂT-B (2-(2-

havi from car on a tionall
o b PRy 3 iR f et A ety @etrazofum,
| Inﬁtkﬁ;%oﬂlﬁmaéhlt%ptw&nadjde\d ouichi well, ethdaghi! plﬁés were returned to the

ARt e T aapteia ) SAs P o1 plads Y o basred
atuemg the mlaﬁlléfmewxfeswﬁbqahé@ratudow NBUriGRY Sra*c@orilef cells at

bon at ops is a linker, droxy radi cal,
2 RBR GorCeR TRty of SANgBIS SR A bide Piaibod
al kanoyl oxy, aroyl oxy, al kenoyl oxy, al kynoyl oxy,
%ploalkano | oxy, al koxyacetyl, alkylthioacetyl,

Tk | fﬁ@}dﬁ%\r sifate, thatc conibdiationx o anfibbdies kiengérsxhigh targets
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e§9@f‘ cancerdy 08 cel{erItlaan il ValUQ)pb&GH@d1 Nbrlnmpolrasi antiegn
a'n%%étlv@rceﬂé %?é‘%oﬁsl%@rfoﬂrlefst g%{snﬂ@v#vﬁlg ah rl@ of2 x 10 M,

carbon atons or a carbanate

widemensirating sheyantigep sgesiicityof ﬁlemyit@omeﬁe@ é@fgl 2x)s Uibé fras taxoid,
UBRYAS birlek heRl, o8 eéﬁmgtdottéﬂtQ&N&l’d?%ﬁhpéé?l%negga B2 90 M (Fig.
pi_per azi no, i'perazi no carb t he

f 8Phul a -CIENR 9R10, wherein RO and R 0 are the same

or different and are H, Iinear, branched, or cyclic

al kyl having from1l to 10 atons or sinple or

substi tut ed



aryl having from1 to 10 carbon atonms. R5 or R7 is H
R6 is HR7 or RS and R forma bond (cyclic ether) R8 =

wopincoorss y substituted aryl or heterocyclic redrgEptooRo14177

Compounds of fornula (1)4%wherein RLis -OR 2 or an

optionally substituted aryl or a heterocyclic radical
3 - Conpounds of fornmula (1) wherein R2 is an al kyl
group and nore preferably a substituted al kyl group
such as a terbutyl group. 4 - Conpounds of forrmula (I)
wher ei nCRAIMS a |inker or an al kanoyl oxy radical. 5 -
Conpounds of claim 1l wherein Ri is chosen anong the

ai et hy! acr y 5 rexarenmayBagte ikt 0 bpent enyi

cycl ohexenyl, fur pyrol lyl, thienyl, thiazolyl,
i m dazol yl, pyriR#

RORAzahy , i ndolyl, benzofuranyl
§rpoiinds of claim5 whergfn Ri

benzot hi eny] .

is t-butoxy, i3obu ot yl , di met hyacrylyl
thienyl, thiaz
wher ei n RZ-Os»
crotyl, dineth
hexenyl , cycl openfeny/, "cy; (

t hi enyl, thiazoﬁﬂ, i@1da§%&§l, pyridyl, norpholi noQH

pi peri di no, piperazi oxazol yl, indolyl, .
benzofuranydl or -benzot . 8 - Conpounds of gjaim?7
wherein R3 )s

thienyl, thiazolyl, pyridyl, tert-butyl, or furyl. 9 -
ConpounW8ersin ZF 41 on aragicat &fifamuielll i nking groups” are

[ - Conpounds oR1Clafmml O

Ag follow ng substituents

F:'i pNQpeay! , isobutenyl goq g
ohexenyl, furyl, pyrollyl,

i so- butf®hyl, crotyl, dimethyacrylyl,

| fide grou t hi get her groups, aci

S abi | ¢ Bt BupTErBt B0 SoRPAy Loy crBaelomplcqadical, aky
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gr banksg &romv 1 do 9t dapisor avps, lalkehi érl AllkyriyD haviRg!fldRC 3 .to 10 carbon

atoms, cycloalkyl or cycloalkenyl having from 3 to 10 carbon atoms, ~OR; or a
carbamate formed from any of said alky!l having from 1 to 10 carbon atoms, alkenyl
or alkynyl having from 2 to 10 carbon atoms, cycloalky! or cycloalkenyl having from 3
to 10 carbon atoms, or optionaily 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.

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 to 10 carbon atoms

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 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 such as unsubstituted or substituted
piperidino, morpholino, piperazino, N-methylpiperazino, or a carbamate of the
formula —OCONRgR1o, Wherein Ry and Ry are the same or different and are H,



10 - Conpounds of claim9 wherein the |inking group
contains disulfide groups and thioether groups.11 -

w@&oompoends of claim 10 wherein the |inking groPQI/EB2085/014177
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thiol - or disulfidecontaini4ng group, the side chain
carrying the thiol or disulfide group can be linear or
branched, aromatic or heterocyclic. 12 - Conpounds of
claim 1l wherein the linking group at Rl i s choosen
anong the follow ng substituents -(CR 13R 4)nm(CR

SR 6}& (bqs%H 12 W%)ngf‘g%ﬁ'kg 35@14%555 faphs & §lm$%|substituted

ZC}rIQI)naSE\g fro@aqmaaﬂbon)atun(scR 17=CR 18) (CR 15R16) m
(OCH 2CH2)ySZ', -NR 12(CR 13Ri4)n(CRi 5Ri 6)n (COCH
2CH2) y Xqr Rotiehly| - X' SZ', furyl -XSZ , oxazol yl -X SZ',
thiazolyl-X SZ', thienyl-X SZ', imdazolyl-X SZ',

mor phol Reig Hx' SZ' - pi perazi no- X' SZ', piperidino-XSZ',
-furyl-X Sz, -t hi enyl - X' S i azol yl -X SZ' and

- N- net t‘@?l%'iﬁ@f“gﬁf%mﬁ (Z ‘H'ﬁr%?‘% }ino-x sz,

- pi perazi no

-\ et pPB@"&@ ﬂtpsﬁ{ugegary(mg'\egrﬂcychczradfcgl H, a thiol
protective group or and wherein -X is a direct
link or2a qummndabkfpl‘mola (Brveheceie R i kYR draan optidnatyrsubstituted

1- a pol yet hyl ene gl ycol spacer with
5 %rgl cggfﬁb‘?é}o dE¥a o‘?

repeati ng e yI ene oxy units; -R and Rl2 are
the same or_different and are linear alkyl, branched
al kyl ot T{OMRouRdK pf fﬁﬁi‘w‘ﬁg(')f Whatein (Rs 18021 Allgybrgroup and more

at&r@%ra a%umﬂtlﬂe@élkl 6l §thdh%élfe)‘6ut réupt erocyclic,
Rlzmc;:an in ad |t?c;lgri1' b% H - RJ’C.}4 R15 and R16

e e st StyPunds ol G T et ey racical

and R18 are Hor alkyl, -nis an integer of 1 to 10,
-mis an -i Gomgoundsr ofnclimo 16hereit Raris athosemearaong the following

substituents t-butoxy, crotyl, dimethylacrylyl, isobutenyl, hexenyl, cyclopentenyl,
cyclohexenyl, furyl, pyrollyl, thienyl, thiazolyl, imidazolyl, pyridyl, oxazolyl, indolyl,
benzofuranyl or benzothienyl.

6 - Compounds of claim 5 wherein Ry is t-butoxy, isobutenyl, crotyl,
dimethyacrylyl, thienyl, thiazolyl or furyl

7 - Compounds of claim 1 wherein R; is chosen among the following
substituents crotyl, dimethylacrylyl, propenyl, isobutenyl, hexenyl, cyclopentenyl,
cyclohexenyl, furyl, pyrollyl, thienyl, thiazolyl, imidazolyl, pyridyl, morpholino,
piperidino, piperazino, oxazolyl, indolyl, benzofuranyl or benzothienyl.

8 - Compounds of claim 7 wherein R; is iso-butenyl, crotyl, dimethyacrylyl,
thienyl, thiazolyl, pyridyl, tert-butyl, or furyl.

9 - Compounds of claim 1 wherein the linking groups are containing disulfide
groups, thioether groups, acid labile groups, photolabile groups, peptidase labile
groups and esterase labile groups.

10 - Compounds of claim 9 wherein the linking group contains disulfide
groups and thioether groups.



-y is an integer from1l to 20 and can also be 0. 13 -
Conpounds of claim 11 wherein the |inking group at R4
w0 s006lezsen anong the foll ow ng substituents -ECORPROTIN4177
R OCl- CHySZ', -OCQ(CR 13R14) m( CR15R16) n (OCH 2CH2)y
SZ', -Q(CR 13R14) m (CR17=CR18) ( CR15R16) m (OCH 2CH2) ySzZ
, -OCO (CR 13R14) m (CR 17=CR18cCR15R16) m
(OCh2Ch2)rSz', - OCONR 12(CR13R14)n(CR15R16 )n (CCH
2CH2) y Sz\ OCOphenyI X Sz, -OCOuryl -

% ? ﬁ, eny °'f38>3§§5s of ?%qré %gfeﬁﬂ fﬁle llﬂké% group is a thiol- or disulfide-

- O3miaiving igmupn thexsig@z chain @em/lpg ;tha thial nodu{ume group can be linear or
%ﬁﬂb% ) n‘ikﬁlc o heteroc gcl

| perazl n
fg?qg@ﬂazqf rRERIR Stwhem@rﬂéﬁ linking greyp at KA is| choosen

5 pr@hsﬁg I V@hé]r oranowrngSRlsumeémsn X(CR&R%),,QCR%%G) (b@ﬂzcm)ysz

d al kyl
rcﬁgﬁ Qf 3@ ‘S"pgwmgn " zc(QIR%%s)mer C\ﬁﬂ“ﬁRZBXQRwa)m
ZO(O@WQDVS? @MQR%E?)QXV UFQCR%“GT\‘lmk)@?RLsRJeg@ ar e(cgﬁ)ﬁchHz)ySZ
a
o PR AorR DR(RRERT AdeclERszs VL - BREERe 2 Hivixsz,
Si ‘WfﬁZQIYbX SZib Hhiazoi-XHZir yhieoyl-XSZ’ erlgm;azblytx S#hd nﬁlﬁhollno-x Sz,
a ,
10 gmﬂeﬁﬂthsggﬂ &ridih ho-RE BS? F&qp‘k s?' ntehgér?\?:l ﬁ‘%gr a?}@#&(}ﬁ-x Y4 anfj
al RYmefay/pipgragingrK’ §Zt omafpbahw S4i. owiperazinp-X 84 , Rppetdino-X'SZ',

H @fNahBt%hMblperzirfb-)fszl Wg@%ﬁ of 1 L 0 (1)0 rr:|S saﬁn
i nteger _fr t nd can alsp be 0, y
i nt eger'Zf P?Fmai‘h't"gp@??cﬁmg@aﬂ o be 0. 14 - Conpounds

g‘;mﬁl ai %d@h%ﬁh@dﬂ% és glbecit h{'?k' n% glq @(y?or branchedcaqlgy?%g\ﬂng from

15 13R1 XAORIE®DS on @aEHZNIeneSlyGol sp@ﬁermmzxcmzo repeating ethylene
7un§818)(CR15R16 )m(OCH2CH2)ySZ phenyl - X SZ ,
furyl XSz 1, oxazolyl-X SZ',

-R’ and Ry are the same or different and are linear alkyl, branched alkyl or
cyclic alkyl having from 1 to 10 carbon atoms, or simple or substituted aryl or
heterocyclic, and Ry, can in addition be H,

20 -Ri3, Ria, Ris and Ryg are the same or different and are H or a linear or
branched alkyl having from 1 to 4 carbon atoms,

-Ri7 and Ryg 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,
25 -y is an integer from 1 to 20 and can also be 0.

13 - Compounds of claim 11 wherein the linking group at R4 is choosen
among the following substituents -O(CR3R14)m(CR1sR16)(OCH,CH,),SZ’,
-OCO(CR13R14)m(CR15R16)n (OCH2CH,), SZ, -O(CR13R14)m (CR17=CR1s)(CR15R6)m
(OCH,CH,),SZ’, -OCO-(CR13R14)m (CR17=CR1)}(CR5R16)m (OCH,CH,),SZ',

30 -OCONR12(CR13R14)n(CRisR1g)n  (OCH,CH,),SZ, -OCO-phenyl-X'SZ’, -OCO-
furyl-X'SZ', -OCO-oxazolyl-X'SZ’, -OCO-thiazolyl-X'SZ’, -OCO-thienyl-X'SZ’, -OCO-
imidazolyl-X'SZ’, -OCO-morpholino-X'S2’, -OCO-piperazino-X'SZ’, -OCO-
piperidino-X'SZ’, ' and -OCO-N-methylpiperazino-X'SZ’, or
-OCO-N-methylpiperazino-X’SZ’, wherein:



thiazolyi-X SZ', thienyl-X SZ', imdazolyl-X SZ',
wherein: Z' is H a thiol protective group or SR,

wob@seensK is a direct link or a linear alkylPOr/EP2005/014177
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branched al kyl having from4d-10 carbon atons or a
pol yet hyl ene gl ycol spacer with 2 to 20 repeating
ethylene oxy units ; R is linear alkyl, branched
al kyl or cyclic alkyl having from1l to 10 carbon
atons, or sinple or substituted aryl or heterocyclic,

R 3, R4. R d . ar me or different and

are H o?‘ I%%?ﬁ@@p@%%@ﬁ?@?@%%@kyl having from1l to 4

car bon Ve r [ - )
ot agor Phgtony X 4 gRat (3K S et Akyiy bfcnchd lkyRibying from 1-10
cafaraews gtams or apojyethyienerglyeeb spagesyith 2 do 20 rapeptiarethylene oxy
al gqitsbe 0.15 - Conpounds of claim1 wherein R8 is

3- net hoxyphenyl, 3-chl orophenyl, 2, 5-di net hoxyphenyl,

furyl, Ryamd Ry aretthé @airle, ort differaml ahd ateirdar alkyl, branched alkyl or

pyLi dyl azoly, i ndol yl enzof uranyl. or .

DRt ierh S0 o 10 Tt erBE e & Sl o, suBstitateps anyl or
anbeteroayclic Rand Ry, waa irbadditibnlbe H, Conpounds of claim 1

wherein in the conpound of fornmula (1) R4 is the

| i nker R1a=Rd, dtis readi Bal arefthe csame ar idiffeRantiandaare H or a linear or

OPbiaRBEd iyt HaWihG fralheﬁtoawérb%ate%ef ocyclic radical,

al kyl having from1 to 10 carbon atons, al kenyl or

al kynyl Rant R, dle®oPalkgl, 10 carbon atons, cycl oal kyl
or cycl oal keny? having Tfrom3 to 10 carbon atons, -OR

2 or a carbanigtan iftegerdst 1ftbam any of said al kyl having
from1l to 10 carbon atons, al kenyl or al kynyl havi ng

from2 to 10ndésabinteget from,1 wyld arel deyl alsyy bee@,cl oal kenyl
having from3 to 10 carbon atons, or optionally
substi t ut ed yis@h integérditopr ® ¢y 20 ghd camalsalbe 0.

14 - Compounds of claim 11 wherein the linking group at R3 is choosen
among the following substituents -(CR13R14)m(CR15R16)(OCH2CH;),SZ’, (CR13R14)m
(CR17=CR15)(CR15R16)m (OCH,CH,),SZ’, phenyl-X'SZ’, furyl-X'SZ’, oxazolyl-X'SZ’,
thiazolyl-X'SZ’, thienyl-X'SZ’, 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 alkyl or cyclic alkyl having from 1 to 10 carbon
atoms, or simple or substituted aryl or heterocyclic,

Ria, Risa Ris and Ry are the same or different and are H or a linear or
branched alkyl having from 1 to 4 carbon atoms,

Riz and Ryg 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,
y is an integer from 1 to 20 and can also be 0.



R2 is an al kyl radical having from1l to 10 carbon
atons, al kenyl or al kynyl having from2 to 10 carbon

wa@raame1268/cl oal kyl or cycl oal kenyl havi ng fronP@r/EP2000014177
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carbon atons, optionally sybstituted aryl or
heterocyclic radical R3 is optionally substituted aryl
or heterocyclic radical, alkyl having from1l to 10
carbon atons, al kenyl or al kynyl having from2 to 10
carbon atons, cycloal kyl or cycl oal kenyl having from3

t 0 10 qsr. t@ﬂnﬁdm Relairf 1t \bﬁerlelnnké @.93 G'feﬂ'\diypl%’?\yPB ¢Rlorophenyl,

I
5.5 Amene bl 1) BRI IEBH. SgroN)y THEBEAYG paaNG Sxazob
r astions|behBofurangrngraiengsthiehyicl aim 1 wherein Z is a
radical of fornmula Il Rl is the linking group. R3 is

P "RE Y e HBGUrdS Bt ik WneRdin RBIEHARER | 2 PR hé)dfoﬁﬁ'a' bound

al kyl havi hg

al kynyl having from2 to 10 car bon atoms cy cI oaI k

or cycllda kempourdaef algim i yihessin th the cemppend @itf@wwl Jis
H a hygré)%g m:@é}l cal, an al koxy, an al kenyl oxy, an

option substitufed al anoyl oxy, ar oyl oxy,
al keno% o%f' E{W’BR'? Fcycl oal kanoyl oxy,

SRt T P—
alt 10 carboaraigrhs,xalkenyt ordalkyrivl havamd fromy2 twx1Q carbon atoms, cycloalkyl
h ' - ,

eot' @g&&éflﬁérfgphﬂfm&aﬁé% 3%5{8[0@%% aEi{SmQr dﬁken rgg gt:e f8|?ned from
etanw of Baid iaty! haisig fromg tpm(b@afb@ha@nmlkenyla)r @luynyl avisg from 2

ofto 4D RaftRhEdAs, @E@ékwrtﬁblﬁa%hy?r h@vmg from 3 t%10 carbon gtoms or

ni trogen-cont ai n het er 0c such as unsubstitute

oPPH[FlY F‘i"‘?ﬁt'@ﬂe‘b?@/ Pr hitergcy f?ﬂﬂ‘iﬂ i no, piper aZ| no,
N- nmet h | 2| no a he fo
rote s SRR Patiee) naRiBS oD Tojoc! € el ATHS. aikenyt or alkyny
dlhfaflleg drom 2nd ‘HT earbbn latomsircycloalkyl or cycloalkenyl having from 3 to 10
carbon atoms, optionally substituted aryl or heterocyclic radical

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

R, is the linking group.

RsorRyis H

Rgis H

R;or Rs and R form a bond (cyclic ether)

Rs is an optionally substituted aryl or heterocyclic radical

18 - Compounds of claim 1 wherein
Z is a radical of formula |l
R, is the linking group.

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

R4 is H, a hydroxy radical, an alkoxy, an alkenyloxy, an optionally substituted
alkanoyloxy, aroyloxy, alkenoyloxy, alkynoyloxy, cycloalkanoyloxy, alkoxyacetyl,



branched, or cyclic alkyl having from1 to 10 atons or
sinple or substituted aryl having from5 to 10 carbon

wotmams12Bb or R7 is HR6 is HR7 or RS and R fPCTYERP2005/014177
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bond (cyclic ether) R8 is & optionally substituted

aryl or heterocyclic radical 19 - Conpounds of claiml

wherein R3 is the linker Zis a radical of fornula Il

Rl is an optionally substituted aryl or heterocyclic

radi cal, alkyl having from1 to 10 carbon atons,

a'dﬂaﬂmbaﬁétylalawwycanﬁMYf cyclodkylaxyl @yclaalsenylexyogarbamoyloxy,
a@w@ %lrtl)(%y?yggxgr Y ik K@A?M%m&??ﬁwga fh%fé%é’i/cﬁé’ oil%rﬁaétﬁgr” ester or

a car om an
aI daytarhate| orga finean ranchetp ocencho Alkyl a5 atkenyl q@@mr egfjer having from

aI 4‘3{5'3’10 B?rﬁgﬂgqt&hggﬁlrﬁa tc%rﬁ'a@nélé“é?otﬂe%ﬁﬁﬁla Qcbxalfigrein X is a

cycl oa rom3 to 10 carbon at
oml'irQQﬁ&H%V‘t%fMB@tW@f@@(f'%trswh oAs N@F%‘?S&@Wfﬁf ?@2‘?@&%‘{ giperidino,
| Smadpklind, aﬂf)éfékmbaw -etHylpierdzing 60 o aalamaie cofsthe formula —

oSSR Sl LR R MBI, v AERR B,

at b?rmschedpfor eyelic! 3k Hasinigt fadred! & 0 alomb adr exiophecori substituted aryl
di cal group. R4 is H, a hydroxy

ra g fro%ié t%@&&mh%ﬁd@ 'kenyl oxy, an optionally

subst i tRli@rcRﬂBIk'hnoyl oxy, aroyl oxy, al kenoyl oxy,

al kynoy,lzoi)qu cycl oal kanoyl oxy, al koxyacetyl,

aIkyIthloacetyI aIkyI car bonyl oxy, cycloalkyloxy,
cycl oal Re@rR=Ad R‘U%(&X ic eihng” car banoyl oxy, or
di al kyl R@&%mbm«w,suasthmé@emyscheatero@ycwradncaat her,

ester or carbanate, or, | i near, branched, or cycl iC
al kyl o ken et her haV| ng from 1to 10
car bon L“%b ¥U'}fe grc[?gﬂﬁte of the formula - OCOX,

5 wher ei r\Nﬁ%rJeﬁi I% is the linker
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Z is a radical of formula [l

R, is an optionally substituted ary! 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, —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 alkyl radical having from 1 to 10 carbon atoms, alkenyl or alkynyi having
from 2 to 10 carbon atoms, cycloalkyl or cycloalkenyl having from 3 to 10 carbon
atoms, optionally substituted aryl or heterocyclic radical

Rj is the linking group.

R4 is H, a hydroxy radical, an alkoxy, an alkenyloxy, an optionally substituted
alkanoyloxy, aroyloxy, alkenoyloxy, alkynoyloxy, cycloalkanoyloxy, alkoxyacetyi,
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 a
nitrogen-containing heterocycle such as unsubstituted or substituted piperidino,



ni trogen-cont ai ni ng heterocycle such as unsubstituted
or substituted piperidino, norpholino, piperazino,

wOkesbbEDI per azi no, or a carbamate of the forpail/aP2005/014177
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OCONRI9R10, wherein RO and Rt O are the sane or
different and are H, linear, branched, or cyclic alkyl
having from1l to 10 atons or sinple or substituted
aryl having from5 to 10 carbon atons; R5 or R7 is H
R6 is HR7or R5 and R forma bond (cyclic ether) R8 is

a%e@hbmfbal pideratiRs ! IN-teBipiderazing, buetaercemamzate: dfathiec fdrmula —

20 - ﬁt ot oxi ¢ agent .conpri si ng one AN ﬁa%SSH linear,

cRGPMFERye. BRI Fo 289 K| 215, (A SPGB T RPL DR 6 T

l '%h&ﬁadgbﬂ@pchc\/\éﬂme\avmt froraassto dDeatarhs saisimplaxarmsubstituted aryl

aco re formula (111): wherein: Rl
n"TD Pt??g cgr 3Hag?rﬁ%l radi cal having from1 to 10

car bon &-tamﬁﬂshl kenyl or al kynyl having from2 to 10

carbon gt, g cycl oal kyl or cycl oal kenyl having from3

to 10 cat Oﬁ atons, optionally substituted aryl or

het er ochx@ri Rs ansdR &m a kend @velis &g onal |y subst i t ut ed

aryl orrhgtaAroptivedily Gubstiitealaryl of Keteroegslicrgdiéalom 1 to
10 carbon atons, al kenyl or al kynyl having from2 to

10 carbgn 0 or cycl oal ken

from 3 20 AeHekiscirent GHiend Lo mOrR aPbRs Pty bonded to 2
alnf(éﬂ Hiﬁl?wg ag’éhtﬂir&@g}yé wRing group) Icwmelelaldlt }(easudsrlm oftsafdtdxanes is a

al kanoy!l ox oyl oxy, al kynoyl oxy,

cyE‘P'B %@/’Ieﬁ?ﬁgd BY%’&W%C@B al kyl t hi oacet yl ,

al kyl oxycar bonyl oxy, cycloalkyloxy cycloalkenyloxy,

car banoyl oxy, al kyd car banoyl oxy,

di al kyl car banoyl oqy, a heter ocyc’M 8? Rgry‘l’-.’ Ret her,

ester orcarba T ™K @ ¢inea 5

al kyl or al kenyl ester orjfet her
carbon atonms or a cC a
wherein X is a m‘?arogeri-conpéi \
unsubstituted or substigqted pi

(i)

wherein:

R, is a linker

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.

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

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



nmor phol i no, piperazino, N-nethylpiperazino, or a
carbamate of the formula - OCONROR10, wherein RO and

whRidcasrss he same or different and are H, |i neBCT/EP2005/014177
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branched, or cyclic alkyl Baving from1 to 10 atons or
sinmple or substituted aryl having from1 to 10 carbon
atons. RS or R7is HR6 is HR7or R5 and R form a bond
(cyclic ether) R8 = optionally substituted aryl or
heterocyclic radical 2 1 - A cytotoxic agent

C OdHPbArRAtE Jor0 Bin&dr, BRIEhddR ¥RORSC elkylaﬂor%ﬂtelnyl ¢Bterce dtiied having from

" chde "Bheaiin 505 i by FoBGHROHR: 00X, gl s o

f ofitrogen-¢dritaining Wheterecycle Riuch sasarunepbstituted |or substituted pnpendmo

[ d_. |
D (Y
f  OGONRoB1dL OvheseiboRe @B A9CELsAVE Bt d%yeﬂnb@meafw H, linear,
haﬂﬂaﬂ%\édr o (r:]ﬂco'%lﬁﬁ r%%méoﬁ‘orﬁtp‘f@ﬂo &bind d?rsnﬁpféad?[rgmhﬁted aryl

forne sal d"al kyl having from1
cahdying 5o e 18IcRBIPIatYPS.al kynyl having from2 to 10
car bon ét ogﬁ,, %cl oal kyl or cycl oal kenyl having from 3
to 10 cBrPdv'a , or optionally substituted aryl or
het er oc CJ% radical . R2 is an al kyl radical having
froml carbon atons, al kenyl or al kynyl having

havi ng | | | oal kenyl
h;\?imng I?’r om %&?%QT%@?@AC%& o )[gtl ggalc?/f/ o
subst it tEQ rié'll)é Q?}bslg V&J He??rbé\ﬂ;ln{;?éd,ca‘fe is a

i nker I oxy adlca an al koxy, an
alkenyloxy, an optlonally substituted al kanoyl oxy,

ar oyl oxy, al kenoyl oxy, al kynoyl oxy, cycl oal kanoyl oxy,

al koxyazZkt &Icytoamwagelml caroprisjng or «yhmeya)earbe wpVvalently bonded to

gﬁiﬁa@g\pé %Fgﬁﬁrwgﬁ E«ﬁgﬁgf{o\é& Wg%ﬁnqi?/a&ﬁhe of said taxanes is a

hetempaundl represented By foetnblar(Jl)est er or

o

wherein:

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, —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, cycloalky! or cycloalkenyl having from 3 to 10 carbon atoms, or
optionally substituted aryl or heterocycly! radical.



carbamate, or, a linear, branched, or cyclic al kyl or
al kenyl ester or ether having from1 to 10 carbon

weat@mentss a car bamate of the fornula - OCOX, WhPCEREP2085/014177
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is a nitrogen-containing héserocycle such as
unsubstituted or substituted piperidino, norpholino,
pi perazi no, N- nethyl pi perazino, or a carbamate of the
formula - OCONRORL1O, wherein RO and R10 are the sane
or different and are H, linear, branched, or cyclic

al kyl hgvisng élkflrf‘aélcbloh%gﬁfr@ﬂi’m & 16Id&‘ﬂio¢| @tbms alkeny! or alkynyl
substituted ar

having from
oG 6O 249 1Q CAIRR SPRECHSRAINY P P CAGONAPRuE ToR 3 to 10
et &fbon 4i8ms, Qﬂbh@llwédbytltatahsatryltdnhetércmyylic radlcal
heterocyclic radical 22 - A cytotoxic agent conprising
one or Rgisa linkeranes coval ently bonded to a cell
bi ndi ng agent through a Iinking group, wherein
| east dReis &, ashyidgoxyarrdicals an @Ikaxwmpaiwlompareg@mnéw spstituted
f oélﬁéﬂoﬁlo% | Ia}o r eéllfénogibxy Saﬁ%?n%%yo r@blbﬁlkﬁh&ﬁ&d{t WIkskyacetyl,

lic cal, al avin
Loalkiissrott cﬁ#@roxaweﬂwowr Cé(F'R?'h!{)PXMn aqyplﬁglkﬁv@wz cagpamoyloxy,

]}Oalﬁyﬂ%é?t@é}n@il@;@ or%iﬁlk?l@érbdr‘no?lbxycy@|hé@érk©jwd: dnaari/ingther, ester or
rom 0

byt SUPam PR o e ALS] o YRR i Fefing rom
atorns, 1(Hbamnylatomsad>d<amdrbmnatenq theoforraulao-QOO0Xarvidnein X is a

at r? Eg%en %( %&iﬁllngyll\et&roc naI %yl{nls{]%%ﬁgggd erogﬂlb?stlﬁfPedl Qiperidino,

hemembvogrrm ypuperaaineaw rrmhMImpemzm k9r & é‘@ﬂ@é‘l‘atﬁa‘f fhe formula -

fr@@o}\lﬂgﬂm QNH‘e?&hoRg @R, Alekiaysahe ct Hiffeneht Bﬂdleﬂ@ H, linear,
from 10 carbon at ons ccoallc%l or cycl oa rys

habfaﬁghqdr SiexSieualkY RRAMBoRoE: bk 10T Rk 'yp'e or S

suh&ﬁmd%,ﬁd tarmlcaﬂfonm(bmg ocyclic radical. R3 is an

optionally substituted aryl or heterocyclic radical,

al kyl hRyomR; EHm 1 to 10 carbon atons, al kenyl or

al kynyl having from2 to 10 carbon atons, cycl oal kyl
Reis H

tituted aryl

R;or Rs and R form a bond (cyclic ether)

Rs = optionally substituted aryl or heterocyclic radical

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 (ll):

o

(1 %o



or cycl oal kenyl having from3 to 10 carbon atons R4 is
alinker RS or R7Tis HR6 is HR7 or RS and R forma
whondoiryel ic ether) R8 = optionally substitutedr/aryhs/io14177

or heterocyclic radical 2354 A therapeutic comnposition
conprising: (A) a therapeutically effective anount of
the cytotoxic agent of any one of clains 19, 20, or
21; and (B) a pharnaceutically acceptable carrier. 24

n dt ot oxi ¢ agent of any one of clains 19, 20, or
2 WhGi¥ET ei n the cell binding agent is selected from
the group consisting of antibodies, an antibody

Ui o Ry is A1 SRoRRR) Sans RN Here BEIB PEfeq), alkoy having from 1
antb 10 aarbbe ratanns, alienyl oFradkyoyt eving fromgetat 100¢arbory atoms, cycloalkyl
of oEb\AdFkehyt ha%ﬁg g é&m"%ﬁlrb%h%t&ﬂse &R, ortd &b ate formed from

agent IS an” ant i e CytOtOXIC a ent o
5 onanyef e3idAlkyl hayingfoom drto AO1cagpesy atphrst ﬁlber@épr albywﬂ ihﬂyng from 2

ageio carben W'c%léélkﬂ'ﬁr'cb@lé&ke ¥ havidd'Bofy3 & P térbon atoms, or
one clains 1 1 wherein the

gePPt'%\ahﬂﬁ%t'&%?w'i%r%rg?ﬁcﬁ’b@ﬁ"%abem fic anti body
1 aprre Ro i€ 3 e Fasopt Sl froRf b A ety 3 kvt g atkmy

s FRavihg fromFakb ,10ocarbgrabtonts, cgaoalkwrm ayyloatkenyl thaaipgrfrom 3 to 10

10 o_f c%.%n Q{b%s"fopﬁér%'llﬁugs\%}%gcf argf&r t‘?etélro% ¢ ?écﬂ: he cel l

agent 1s a ony s i mul at i ng

f act or. R an @ptlgﬁhﬂp&&fltulﬁéd éryf‘& r%?ér%&‘c‘ﬁg r£cﬁ+dl alkyl having from 1

po ul ations conpri Si ng conta {ar

e crrbae 2tom @"‘teﬁy'g‘?itanﬁ’@yll @,avwgt frorg tef%eqrb%atoms cycloalkyl
anbumldaikehmma@mboioﬁxa €o ®@E4arbon atoms

R4 is a linker
15 RsorR;is H
Rgis H
R;or Rs and R form a bond (cyclic ether)

Rg = optionally substituted aryl or heterocyclic radical

20 23 - A therapeutic composition comprising:

(A) a therapeutically effective amount of the cytotoxic agent of any one of
claims 19, 20, or 21; and

(B) a pharmaceutically acceptable carrier.

24 - The cytotoxic agent of any one of claims 19, 20, or 21 wherein the cell
25  binding agent is selected from the group consisting of antibodies, an antibody
fragment, interferons, lymphokines, hormones, vitamins, growth factors, colony
stimulating factors, and transferrin.

25 - The cytotoxic agent of any one of claims 19, 20, or 21 wherein the cell
binding agent is an antibody.



of any one of clains 20, 2 1, or 22.
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26 - The cytotoxic agent of any one of claims 19, 20, or 21 wherein the cell
binding agent is a monoclonal antibody.

27 - The cytotoxic agent of any one of claims 19, 20, or 21 wherein the cell
binding agent is an antigen specific antibody fragment.

5 28 - The cytotoxic agent of any one of claims 19, 20, or 21 wherein the
antibody fragment is sFV, Fab, Fab', or F(ab'),.

29 - The cytotoxic agent of any one of claims 19, 20, or 21 wherein the cell
binding agent is a growth factor or colony stimulating factor.

30 - A method of killing selected cell populations comprising contacting target
10  cells or tissue containing target cells with an effective amount of the cytotoxic agent
of any one of claims 20, 21, or 22,



