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CYTOTOXIC AGENTS COMPRISING NEW TAXANES

FIELD OF THE INVENTION

The present invention relates to novel cyfotoxic agents and their therapeutic
use. More specifically, the invention relates to novel cytotoxic agents comprising
taxanes and their therapeutic use. These novel cytotoxic agents have therapeutic
use as a result of delivering the taxanes to a specific cell population in a targeted
fashion by chemically linking the taxane to a cell binding agent.

BACKGROUND OF THE INVENTION

Many reports have appeared on the attempted specific targeting of tumor
cells with monoclonal antibody-drug conjugates (Sela et al, in Immunoconjugates
189-216 (C. Vogel, ed. 1987); Ghose et al, in Targeted Drugs 1-22 (E. Goldberg, ed.
1983); Diener et al, in Antibody mediated delivery systems 1-23 (J. Rodwell, ed.
1988); Pietersz et al, in Antibody mediated delivery systems 25-53 (J. Rodwell, ed.
1988); Bumol et al, in Antibody mediated delivery systems 55-79 (J. Rodwell, ed.
1988). All references and patents cited herein are incorporated by reference.

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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observed, however, if the drug molecules could be released from the conjugates in
unmodified form at the target site.

One of the cleavable linkers that has been employed for the preparation of
antibody-drug conjugates is an acid-labile linker based on cis-aconitic acid that takes
advantage of the acidic environment of different intracellular compartments such as
the endosomes encountered during receptor mediated endocytosis and the
lysosomes. Shen and Ryser introduced this method for the preparation of
conjugates of daunorubicin with macromolecular carriers (102 Biochem. Biophys.
Res. Commun. 1048-1054 (1981)). Yang and Reisfeld used the same technique to
conjugate daunorubicin to an anti-melanoma antibody (80 J. Natl. Canc. Inst. 1154-
1159 (1988)). Dillman et al. also used an acid-labile linker in a similar fashion to
prepare conjugates of daunorubicin with an anti-T cell antibody (48 Cancer Res.
6097-6102 (1988)).

An alternative approach, explored by Trouet et al, involved linking
daunorubicin to an antibody via a peptide spacer arm (79 Proc. Natl. Acad. Sci. 626-
629 (1982)). This was done under the premise that free drug could be released from
such a conjugate by the action of lysosomal peptidases.

In vitro cytotoxicity tests, however, have revealed that antibody-drug
conjugates rarely achieved the same 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 intracellular 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. 10905-10908 (19885)) 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 trisuifide containing toxic drug calicheamycin with
an antibody (Hinman et al., 53 Cancer Res. 3336-3342 (1993)).
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One reason for the lack of disulfide linked antibody-drug conjugates is the
unavailability of cytotoxic drugs possessing a sulfur atom containing moiety that can
be readily used to link the drug to an antibody via a disulfide bridge. Furthermore,
chemical modification of existing drugs is difficult without diminishing their cytotoxic
potential.

Another major drawback with existing antibody-drug conjugates is their
inability to deliver a sufficient concentration of drug to the target site because of the
limited number of targeted antigens and the relatively moderate cytotoxidity of
cancerostatic drugs like methotrexate, daunorubicin, and vincristine. In order to
achieve significant cytotoxicity, linkage of a large number of drug molecules, either
directly to the antibody or through a polymeric carrier molecule, becomes necessary.
However, such heavily modified antibodies often display impaired binding to the
target antigen and fast in vivo clearance from the blood stream.

In spite of the above described difficulties, useful cytotoxic agents comprising
cell binding moieties and the group of cytotoxic drugs known as maytansinoids have
been reported (USP 5,208,020, USP 5,416,064, and R. V. J. Chari, 31 Advanced
Drug Delivery Reviews 89-104 (1998)). Similarly, useful cytotoxic agents comprising
cell binding moieties and analogues and derivatives of the potent antitumor antibotic
CC-1065 have also been reported (USP 5,475,092 and USP 5,585,499).

Paclitaxel (Taxol), a cytotoxic natural product, and docetaxel (Taxotere), a
semi-synthetic derivative, 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
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
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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Accordingly, a method of treating diseases with taxanes wherein their side
effects are reduced without compromising their cytotoxicity is greatly needed.

US 6,436,931, US 6,372,738 and US 6,340,701 described taxanes linked by
a disulfide bridge to the monoclonal antibody. Those taxanes seem to be not
sufficiently potent to be used.

SUMMARY OF THE INVENTION

As disclosed in a first embodiment, one object of the present invention is to
provide taxanes that are highly toxic and that can still be effectively used in the
treatment of many diseases.

Another object of the present invention is to provide novel taxanes.

These and other objects have been achieved by providing a cytotoxic agent
comprising one or more taxanes linked to a cell binding agent.

In a second embodiment, the present invention provides a therapeutic
composition comprising :
(A) an effective amount of one or more taxanes linked to a cell
binding agent, and
(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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taxane complexes permit the full measure of the cytotoxic action of the taxanes to be
applied in a targeted fashion against unwanted cells only, therefore, avoiding side
effects due to damage to non-targeted healthy cells. Thus, the invention provides
useful agents for the elimination of diseased or abnormal cells that are to be killed or
lysed such as tumor cells (particularly solid tumor cells).

The cytotoxic agent according to the present invention comprises one or
more taxanes linked to a cell binding agent via a linking group. The linking group is
part of a chemical moiety that is covalently bound to a taxane through conventional
methods. In a preferred embodiment, the chemical moiety can be covalently bound
to the taxane via an ester linkage.

The taxanes useful in the present invention have the formula (I) shown
below :

(n
Z = H or a radicai of formula i

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

R, is a linker, H, a hydroxy radical, an alkoxy, an alkenyloxy, an optionally
substituted alkanoyloxy, aroyloxy, alkenoyloxy, alkynoyloxy, cycloalkanoyloxy,
alkoxyacetyl, alkylthioacetyl, alkyloxycarbonyloxy, cycloalkyloxy, cycloalkenyloxy,
carbamoyloxy, alkylcarbamoyloxy, or dialkylcarbamoyloxy, a heterocyclic or aryl
ether, ester or carbamate, or, a linear, branched, or cyclic alkyl or alkenyl ester or
ether having from 1 to 10 carbon atoms or a carbamate of the formula —OCOX,
wherein X is a nitrogen-containing heterocycle such as unsubstituted or substituted
piperidino, morpholino, piperazino, N-methyipiperazino, or a carbamate of the
formula —OCONRgR¢o, Wherein Rg and Ry are the same or different and are H,
linear, branched, or cyclic alkyl having from 1 to 10 atoms or unsubstituted or
substituted aryl having from 1 to 10 carbon atoms. Preferably R, is a linker or an
alkanoyloxy radical.

RsorR;is H
Re isH
R;or Rs and R form a bond (cyclic ether)

Rs = optionally substituted aryl or heterocyclic radical
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 i

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

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

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

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

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

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)n( OCH;CH;),SZ', -OCO(CR3R14)m(CR15R16)n (OCH,CH,), SZ,
-O(CR13R14)m (CR17=CR18)(CR15R16)m (OCH2CH2)ySZ'r 'OCO'(CR13R14)m
(CR417=CR8)(CR15R16)m (OCH,CH,),SZ', -OCONR12(CR13R14)m(CR15R16)n
(OCH,CH2),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'SZ’,  -OCO-piperazino-X'SZ’,  -OCO-piperidino-X'SZ’, ’ and
-OCO-N-methylpiperazino-X'SZ’, or -OCO-N-methylpiperazino-X'SZ’, wherein:

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

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

R47 and Ryg are H or alkyl,
n is an integer of 1 to 10,
m is én integer from 1 to 10 and can also be O,
y is an integer from 1 to 20 and can also be 0.
Rs or Ry is HRgis H

R;or Rs and R form a bond (cyclic ether)
Rg is an optionally substituted aryl or heterocyclic radical

Preferably, Rg is 3-methoxyphenyl, 3-chiorophenyl, 2,5-dimethoxyphenyl,
furyl, pyrollyl, thienyl, thiazolyl, imidazolyl, pyridyl, indolyl, oxazolyl, benzofuranyl or
benzothenyi.

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(CR15R1)n(OCH,CH2),SZ’, -O(CR13R14)m(CR1sR1g)a  (OCH.CHy), SZ,
«(CR13R14)m (CR17=CR1)}(CR15R16)m (OCH,CHy),SZ", -O-(CR13R14)m
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(CR17=CR4g)(CR15R1g)m (OCH;CH,),SZ', -NR12(CR13R14)m(CR15R16)n
(OCH,CH,),SZ’, phenyl-X'SZ’, furyl-XSZ', oxazolyl-X'SZ', thiazolyl-X'SZ’, thienyl-
X'SZ’, imidazolyl-X'SZ', morpholino-X’SZ’, -piperazino-X’SZ’, piperidino-XSZ', -furyl-
X'SZ, -thienyl-X'SZ', -thiazolyl-X'SZ' and --N-methylpiperazino-X'SZ’,
-morpholino-X'SZ’, -piperazino-X'SZ’, -piperidino-X'SZ’, or
-N-methylpiperazino-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’ 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 R4, can in addition be H,

Ri3, R4, Ris and Ry are the same or different and are H or a linear or
branched alkyl having from 1 to 4 carbon atoms,

R4z 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.

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, Rs is crotyl, dimethylacrylyl, propenyl, isobutenyl, hexenyl,
cyclopentenyl, cyclohexenyl, furyl, pyrollyl, thienyl, thiazolyl, imidazolyl, pyridyl,
oxazolyl, indolyl, benzofuranyl or benzothienyi.

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
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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 -
OCONRgR4, 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;

RsorR;is H

Re¢is H

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

Rs is an optionally substituted aryl or heterocyclic radical

Preferably, Rs is 3-methoxyphenyl, 3-chlorophenyi, 2,5-dimethoxyphenyl,
furyl, pyrollyl, thienyl, thiazolyl, oxazolyl, imidazolyl, pyridyl, indolyl, benzofuranyl or
benzothienyl.

Embodiment 3: R; is the linker

Z is a 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 cycloalkeny! 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, Ry is t-butoxy, crotyl, dimethylacrylyl, isobutenyl, hexenyl,
cyclopentenyl, cyclohexenyl, furyl, pyrollyl, thienyl, thiazolyl, imidazolyl, pyridyl,
morpholino, piperidino, piperazino, oxazolyl, indolyl, benzofuranyl or benzothienyl.

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

R; is the linking group.
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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)(OCH,CH;),SZ’, ~(CR13R14)m (CR17=CR48)(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,

Ris, 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,

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.

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 —
OCONRgR1o, 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 ;
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RsorR;is H

Rg is H,
R;or Rs and R form a bond (cyclic ether)
5 Rs is an optionally substituted aryl or heterocyclic radical

Preferably, Rs is 3-methoxyphenyl, 3-chlorophenyl, 2,5-dimethoxyphenyl,
furyl, pyrollyl, thienyl, thiazolyl, imidazolyl, pyridyl, oxazolyl, indolyl, benzofuranyl or
benzothienyl.

The following compounds of the invention have been synthesized
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Exact Mass: 1001.52

2'-(triisopropylsilyloxy)-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 (80 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
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desired product were pooled and concentrated to give 1.1 g of 2-
(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel as a white solid. '"H NMR (CDCl3) & 1.08 (s, 24 H), 1.23
(s, 3H), 1.36 (s, 9 H), 1.67 (s, 3H), 1.70 (s, 3 H), 1.76 (s, 3 H), 1.82 (m, 1 H), 1.88 (s,
3 H), 2.16 (s, 3 H), 2.31 (m, 1 H), 2.50 (m, 2 H), 3.17 (br s, 1 H), 3.79 (s, 3 H), 3.85
(d, J=6.4 Hz, 1 H), 3.95 (s, 1 H), 4.18 (m, 2 H), 4.29 (d, J = 8.4 Hz, 1 H), 4.37 (d,
J=2Hz,1H),441(d, J=84Hz, 1H),474(t, J=9Hz, 1H), 490( J=98Hz 2
H), 5.17 (d, J = 1.6 Hz, 1 H), 5.32(d, J= 9.2 Hz, 1 H), 5.65 (d, /= 6.8 Hz, 1 H), 6.10
(t, J=8.8Hz 1H),693(d, J=9.2Hz 1H),7.05(dd, J=9.2,3.0 Hz, 1 H), 7.28 (d,
J = 3.0 Hz, 1 H). m/z LC/MS for Cs;H7sNO;6SiNa’: calcd: 1024.5; found: 1024.3.

MeO OMe

Cs3H7gF3NO41gSSi
Exact Mass: 1133.47

7-(trifluoromethanesulfonyloxy)-2’-(triisopropylsilyloxy)-3'-dephenyl-3'-

(isobutenyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel. A solution of 2'-
(triisopropyisilyloxy)-3'-dephenyi-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) 5 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, 3 H), 1.95 (s, 3 H), 2.20 (s, 3 H), 2.28 (m, 1 H), 2.31 (m, 1 H),
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2.50 (m, 1 H), 2.80 (m, 1 H), 3.80 (s, 3 H), 3.95 (d, J = 6.4 Hz, 1 H), 3.98 (s, 3 H),
4.36 (d, J=8.0Hz, 1 H), 4.38 (d, J=2.4Hz, 1 H), 444 (d, J=8.0Hz, 1H),476 (t, J
=9.2 Hz, 1 H), 4.88 (m, 2 H), 5.33 (m, 2 H), 5.38 (dd, J= 6.8, 10.4 Hz, 1 H), 5.68 (d,
J=6.4Hz, 1H),6.13 (t, J=8.8Hz, 1H),6.95(d, J=9.2Hz, 1 H), 7.07 (dd, J = 3.2,
9.2 Hz, 1 H), 7.26 (d, J = 3.2 Hz, 1 H). m/z LC/MS for Cs3H7sF3NO4SSiNa“: calcd:
1156.4; found: 1156.1.

MeO OMe

Cs3H76F3NO18SSi
Exact Mass: 1131.45

7-(trifluoromethanesulfonyloxy)-2’-(triisopropylsilyloxy)-3'-dephenyi-3'-
(isobutenyl)-10-oxo-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel. To a
stirred solution of 7-(trifluoromethanesulfonyloxy)-2’-(triisopropylsilyloxy)-3'-dephenyl-
3'-(isobutenyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel (565 mg, 0.5 mmol)
in methylene chloride (20 mL) was added 4-methylmorpholine N-oxide (NMO) (117
mg, 1.00 mmol) followed by the addition of tetrapropylammonium perruthenate
(TPAP) (10 mg, 0.03 mmol). The resulting mixture was allowed to stir at room
temperature with monitoring. After 8 hours the reaction was filtered through celite
and the pad of celite was rinsed with methylene chloride. The combined supernatant
was concentrated in vacuo and the resulting residue was purified on a silica gel
column using 25% ethyl acetate in hexane. The fractions containing the product
were pooled and concentrated to give 325 mg of 7-(trifluoromethanesulfonyloxy)-2'-
(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-10-oxo-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel as a solid.

TH NMR (CDCI3) 5 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, 1 H), 439(d, J=20Hz 1H),445(d, J=8.4Hz, 1 H), 4.78 (t,
J=9.2Hz, 1 H), 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 = 3.2 92 Hz, 1 H), 725 (d, J = 3.2 Hz, 1 H). m/z LC/MS for
Cs3H76F3sNO1sSSiNa™: calcd:1154.4; found: 1154.4.
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Cs2H79NO45Si Cs2H77NO15Si
Exact Mass: 985.52 Exact Mass: 983.51

70,9c-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-
2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel. To a well stirred mixture of
7-(trifluoromethane-sulfonyloxy)-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-
10-ox0-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel (323 mg, 0.286 mmol) in
ethanol (3.5 mL) was added sodium borohydride (58 mg, 1.5 mmol). After 10
minutes the reaction was diluted with ethyl acetate (15 mL) and extracted twice 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 50% ethyl
acetate in hexane as the developing solvent to give the desired product, 7a,9a-
epoxy-2'-(triisopropyisilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel (171 mg) and the side product 7a,10a-epoxy-2'-
(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel (78 mg).

7a,9a-epoxy-2’-(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-
debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel:

TH NMR (CDCI3) & 1.09 (m, 24 H), 1.24 (s, 3 H), 1.38 (s, 9 H), 1.68 (s, 3 H),
1.71 (s, 3 H), 1.78 (s, 3 H), 1.97 (s, 3 H), 2.10 (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, 3H), 4.02 (d, J=6.0
Hz, 1 H), 4.25(d, J=7.2Hz, 1 H),4.34 (d, /J=7.2Hz, 1 H), 445 (d, J=2.4 Hz, 1 H),
4,73 -4.83 (m, 4 H), 498 (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 LC/MS for Cs;H7gNO45SiNa*: calcd: 1008.5; found:
1008.4.

70,10a-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, 3H), 1.70 (s, 3 H), 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),
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4.39 —4.47 (m, 4 H), 4.74 (t, J = 8.4 Hz, 1 H), 4.82 (br s, 1 H), 4.90 (m, 1 H), 5.08 (d,
J=44Hz, 1H),535(d, J=88Hz, 1H),542(d, J=6.0Hz, 1H),6.12(t, /=8.8
Hz, 1 H), 6.95(d, J=8.8 Hz, 1 H), 7.07 (dd, J=3.2, 8.8 Hz, 1 H), 7.32 (d, J= 3.2 Hz,
1 H). m/z LC/MS for Cs2H77NO4sSiNa™: caled: 1006.5; found: 1006.4.

C43Hs57NO15
Exact Mass: 827.37

7a,10a-epoxy-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel. A solution containing 7a,10a-epoxy-2'-
(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-dimethoxy-
benzoyl)-docetaxel (20 mg, 0.02 mmol) dissolved in a 1:1 mixture of
acetonitrile:pyridine (2 mL) was cooled to 0° C in an ice bath. To this was added
hydrogen fluoride-pyridine (0.2 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 (20 mL) and then dried over anhydrous
sodium sulfate, filtered, 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), 2.28 —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,
1 H), 4.36 (d, J=6.0 Hz, 1 H), 4.53 (d, J=7.6 Hz, 1 H), 4.82 (m, 2 H), 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=76Hz 1H),6.94(d, J=9.2Hz 1H),7.06(dd, J=3.2,9.2 Hz, 1 H), 7.28 (d,
J=3.2Hz, 1 H). m/z LC/MS for C43H5;NO;sNa": calcd: 850.4; found: 850.3.
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MeO Me

C43H59NO15
Exact Mass: 829.39

70,90-epoxy-2’-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel. @~ A  solution containing 7a.,9a-epoxy-2'-
(triisopropylsilyloxy)-3'-dephenyi-3'-(isobutenyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel (25 mg, 0.025 mmol) dissolved in a 1:1 mixture of
acetonitrile:pyridine (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 (20 mL) and then dried over anhydrous
sodium sulfate, filtered, and concentrated in vacuo. The crude residue was purified
by silica ptic using 70% ethyl acetate in hexane as the developing solvent. The band
containing the desired product was scraped and rinsed with ethyl acetate at the filter.
The organic layers were combined and concentrated in vacuo to give 12 mg of
70,9a-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), 216 -2.21 (m, 1 H), 2.23 - 2.28 (m, 1 H),
2.36 —2.44 (m, 1 H), 243 -2.49(m, 1 H), 252 (d, J=6.8 Hz, 1 H), 3.75 (br s, 1 H),
3.80 (s, 3 H), 3.93 (s, 3H), 4.05(d, J=6.4Hz, 1H), 426 (d, J=2.4, 48 Hz, 1 H),
430(d, J=76Hz, 1H),432(d, J=76Hz 1H),476-483(m,4H),491(t,J=
2.0Hz, 1H),4.98(d, J=9.6 Hz, 1H),5.26 (d, J=8.4Hz, 1 H),5.65(d, J=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 C43HsoNOssNa™: calcd: 852.4; found: 852.3.
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MeO OMe

Cs54Hg1NO16Si
Exact Mass: 1027.53

70,9a-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyi-3'-(isobutenyl)-2-
debenzoyl-2-(2,5-dimethoxybenzoyl)-10-acetoxy-docetaxel. To a solution of
7a,9a-epoxy—2’-(triisopropylsiIonxy)-3'-dephenyI-3'-(isobutenyl)-2-debenzoy|-2-(2,5-
dimethoxybenzoyl)-docetaxel (85 mg, 0.086 mmol) dissolved in pyridine (1 mL)
under nitrogen was added dimethylamino pyridine (DMAP) (16 mg, 0.13 mmol) and
acetic anhydride (0.025 mL, 0.26 mmol). The reaction was stirred at room
temperature and after 4 hours was diluted with ethyl acetate (20 mL) and washed
once with brine (25 mL). The organic layer was separated, dried over anhydrous
sodium sulfate, filtered, and concentrated in vacuo. The residue was purified by
silica ptic using 50% 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 75 mg of
7a,90-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)- 2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-10-acetoxy-docetaxel as a white solid.

TH NMR (CDCI3) 6 1.10 (m, 21 H), 1.22 (s, 6 H), 1.38 (s, 9 H), 1.67 (s, 3 H),
1.70 (s, 3 H), 1.73 (s, 3 H), 1.94 (s, 3 H), 2.07 (s, 3 H), 2.10 (s, 3 H), 2.31 (m, 3 H),
2.48 (m, 1 H), 3.78 (s, 3H), 3.97 (s, 3H),3.98(d, J=6.0Hz, 1 H), 424 (d, J=7.2
Hz, 1 H), 4.32(d, J=7.2 Hz, 1 H), 445 (d, J=2.0 Hz, 1 H), 4.77 (m, 2 H), 4.82 (d,
J=6.0 Hz, 1 H), 4.91 (s, 1 H), 493 (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, 1H),7.05(dd, J=3.29.2Hz, 1 H), 7.29 (d, /= 3.2 Hz, 1 H). m/zLC/MS
for CssHs1NO1sSiNa™: caled: 1050.5; found: 1050.5.

MeO Me

CasHe1NO 1
Exact Mass: 871.40
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7a,9a-epoxy-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-10-acetoxy-docetaxel. A solution containing 7a,9a-epoxy-2'-
(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-10-acetoxy-docetaxel (75 mg,' 0.073 mmol) dissolved in a 1:1
mixture of acetonitrile:pyridine (3 mL) was cooled to 0°C in an ice bath. To this was
added hydrogen fluoride-pyridine (0.5 mL) and the solution was allowed to gradually
warm to room temperature. After 16 hours the reaction was diluted with ethyl
acetate (25 mL) and quenched with a saturated sodium bicarbonate solution (25
mL). The organic layer was washed once with brine (30 mL) and then dried over
anhydrous sodium sulfate, filtered, and concentrated in vacuo. The crude residue
was purified by silica ptic using 70% ethyl acetate in hexane as the developing
solvent. The band containing the desired product was scraped and rinsed with ethyl
acetate at the filter. The organic layers were combined and concentrated in vacuo to
give 52 mg of 7a,9a-epoxy-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-10-acetoxy-docetaxel.

TH NMR (CDCI3) 6 1.26 (s, 3 H), 1.28 (s, 3 H), 1.41 (s, 9 H), 1.74 (s, 6 H),
1.76 (s, 3 H), 1.99 (s, 3 H), 2.09 (s, 3 H), 2.11 (s, 3 H), 2.18 (m, 1 H), 2.27 (m, 1 H),
2.36 (m, 1 H), 2.49 (m, 1 H), 3.81 (s, 3 H), 3.91 (s, 1 H), 3.94 (s, 3H),4.02(d, J =
6.0 Hz, 1 H), 4.28 (m, 2 H), 4.33 (d, J=7.2 Hz, 1 H), 480 (m, 2 H), 486 (d, J=6.4
Hz, 1 H), 4.91 (s, 1 H), 5.00 (d, J= 9.2 Hz, 1 H), 5.29 (d, J = 8.4 Hz, 1 H), 5.67 (d,
J=6.4Hz, 1H),571(d, J=6.4Hz 1H),6.01(t J=88Hz 1H),6.96(d, J=9.2
Hz, 1 H), 7.07 (dd, J = 3.2 9.2 Hz, 1 H), 7.28 (d, J = 3.2 Hz, 1 H). m/z LC/MS for
CssHg1NOgNa™: calcd: 894.4; found: 894.5.

A, &
O \O ..:s —:.'

Cs4HgiNO17Si
Exact Mass: 1043.53
Ta,9a-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
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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 methyl chloroformate
(0.003 mL, 0.036 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 ptlc using 5% methanol in methylene chloride 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 9 mg of 7a,9a-epoxy-2’-(triisopropylsilyloxy)-3'-
dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-10-
methoxycarbonyloxy-docetaxel as a white solid.

TH NMR (CDCI3) 5 1.10 (m, 21 H), 1.22 (s, 3 H), 1.24 (s, 3 H), 1.39 (s, 9 H),
1.68 (s, 3 H), 1.71 (s, 3 H), 1.75 (s, 3 H), 1.96 (s, 3 H), 2.08 (s, 3 H), 2.30 (m, 3 H),
250 (m, 1 H), 3.78 (s, 3 H), 3.80 (s, 3 H), 3.98 (d, J = 6.0 Hz, 1 H), 3.99 (s, 3 H),
425, J=7.2Hz 1H),4.34(d, J=7.2Hz, 1H), 446 (d, J=2.0Hz, 1 H), 4.78 (m,
2 H), 491 (m,3H),537(d, J=84Hz, 1H),557(d, J=6.4Hz, 1H),570(d, J=
6.0 Hz, 1 H), 5.93 (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), 7.30 (d, J = 3.2 Hz, 1 H). m/z LC/MS for C4sHg;NO4;SiNa"*: calcd: 1066.5;
found: 1066.3.

CasHg1NO47
Exact Mass: 887.39

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

dimethoxybenzoyl)-10-methoxycarbonyloxy-docetaxel. A solution containing
7a,9a-epoxy-2'-(trisopropyisilyloxy)-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
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(15 mL). The organic layer was washed once with brine (15 mL) and then dried over
anhydrous sodium suifate, filtered, and concentrated in vacuo. The crude residue
was purified by silica ptic using 60% 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
gve 4 mg of 7a,9a—epoxy-3'-dephenyl-3'-(isobutenyl)-2—debenzoyl-2—(2,5-
dimethoxybenzoyl)-10-methoxyca rbonyloxy-docetaxel.

1H NMR (CDCI3) 5 1.25 (s, 3 H), 1.27 (s, 3 H), 1.40 (s, 9 H), 1.73 (s, 6 H),
176 (s, 3 H), 1.99 (s, 3 H), 2.07 (s, 3 H), 2.18 (m, 1 H), 2.25 (m, 1 H), 2.34 (m, 1 H),
2.48 (m, 1 H), 3.78 (s, 3 H), 3.80 (s, 3 H), 3.83 (s, 1 H), 3.93 (s, 3 H), 4.01 (d, J=6.0
Hz, 1 H), 4.28 (m, 2 H), 4.31 (d, J = 7.6 Hz, 1 H), 4.80 (m, 2 H), 4.90 (s, 1 H), 4.94
(d, J=7.6 Hz, 1 H), 497 (d, J= 9.6 Hz, 1 H), 5.27(d, J= 7.6 Hz, 1 H), 555 (d, J =
6.0 Hz, 1 H), 5.70 (d, J = 6.0 Hz, 1 H), 6.03 (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). miz LC/MS for
CusHeiNO17Na*: calcd: 910.4; found: 910.4.

Cs5HgaN2016Si
Exact Mass: 1056.56

70,90-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° C in 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 ptlc using 5% methanol in methylene chloride as the
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developing solvent. The band containing the desired product was scraped and
rinsed with ethyl acetate at the fiter. The organic layers were combined and
concentrated in vacuo to give 20 mg of 7a,9a-epoxy-2'-(triisopropylsilyloxy)-3'-
dephenyl-3'-(isobuteny|)-2-debenzoy|-2-(2,5-dimethoxybenzoyl)-1 0-dimethyamino-
carbonyloxy-docetaxel as a white solid.

TH NMR (CDCI3) & 1.10 (m, 21 H), 1.23 (s, 6 H), 1.39 (s, 9 H), 1.68 (s, 3 H),
1.71 (s, 3 H), 1.73 (s, 3H), 1.98 (s, 3 H), 2.09 (s, 3 H), 2.31 (m, 3 H), 249 (m, 1 H),
2.93 m(s, 6 H), 3.80 (s, 3 H), 3.98 (s, 3H), 3.96 (d, J = 6.0Hz, 1H),425(d, J=17.2
Hz, 1 H), 4.33(d, J=7.2Hz, 1 H), 446 (d, J=2.0 Hz, 1 H), 4.77 (m, 2 H), 4.88 (d,
J=6.4Hz, 1 H), 492 (m, 2 H), 5.36 (d, J = 8.4 Hz, 1 H), 568 (d, J= 6.0 Hz, 1 H),
5.71 (d, J=6.4 Hz, 1 H), 5.93 (t, J= 8.8 Hz, 1 H), 6.95 (d, J=9.2 Hz, 1 H), 7.05 (dd,
J=13.2092Hz 1H) 7.30(d,J=32Hz, 1 H). m/zLC/MS for CssHgaN2016SiNa™:
calcd: 1079.6; found: 1079.5. o

>NJLO 'g‘\

K
o\ AN

OH Ac

Me0~<j;OMe

Cs6HgaN2016
Exact Mass: 900.43

O
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7a,9a-epoxy-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-10-dimethyaminocarbonyloxy-docetaxel. A  solution
containing 7a,9a-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 ptic using 70% ethyl
acetate in hexane as the developing solvent. The band containing the desired
product was scraped and rinsed with ethyl acetate at the filter. The organic layers
were combined and concentrated in vacuo to give 12 mg of 7a,9c-epoxy-3'-
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dephenyl-3'-(isobuteny|)-2-debenzoy|—2-(2,5-dimethoxybenzoyl)-1 0-dimethyamino-
carbonyloxy-docetaxel.

1H NMR (CDCl3) & 1.24 (s, 3 H), 1.26 (s, 3 H), 1.40 (s, 9 H), 1.73 (s, 6 H),
1.74 (s, 3 H), 2.00 (s, 3 H), 2.07 (s, 3 H), 2.17 (m, 1 H), 2.25 (m, 1 H), 2.36 (m, 1 H),
2.48 (m, 1 H), 2.93 (s, 3 H), 2.94 (s, 3 H), 3.79 (s, 3 H), 3.86 (s, 1 H), 3.92 (s, 3 H),
4.02 (d, J = 6.0 Hz, 1 H), 4.28 (m, 2 H), 4.31 (d, J=7.6 Hz, 1 H), 4.80 (m, 2 H), 4.89
(d, J=6.0Hz, 1H),4.90 (s, 1H), 497 (d, J= 9.6 Hz, 1 H), 5.28 (d, J = 8.4 Hz, 1 H),
5.67 (d, J = 6.0 Hz, 1 H), 5.70 (d, J = 6.0 Hz, 1 H), 6.02 (t, J = 8.4 Hz, 1 H), 6.94 (d,
J=92Hz 1H),7.05(dd, J=3.29.2Hz, 1H),7.29(d, J=3.2Hz, 1 H). m/zLC/MS
for C4HsaN2O1gNa': calcd: 923.4; found: 923.4.

3'-(2-furyl) series

o AQ O on 0 HQ 9 om 0 HQ 2 ont o 0 O on
>|\OJJ\yM o j\OJ\gH [} __>>L°JKQH ] — >LOJLNH 0 P

" = o A4

—
" Sd 0 ¥ < (o] |
X TRNAC 3 HE Az Cg\-)( TR ¥ A\O
Qb Gtes M3 "ok O BT oM ok \b OTPs  OHg e Sres  OWE "ok
MeO- OMe MeO OMe MeO OMe MeO ove
/
S Q
o7 &
>L R Ly j\oﬁ\ 9%,
—{ = TANO =Y oY +
= Hz RS
a O TH OH 3 gA,; N Brps  OHE Bac

MeO OMe MeO OMe

C{(\)L 0
CeoHg1NO1gSi;  MeO
Exact Mass: 1169.58 OMe
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10-Acetoxy-7-(triethylsilyl)-2'~(triisopropylisilyloxy)-3'-dephenyl-3'-(2-

furyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel. A mixture of (3R,4S)-1-
tert-butoxycarbonyl)-3-triisopropylsilyloxy-4-(2-furyl)-azetidin-2-one  (1.27 ¢, 3.11
mmol) and 7-(triethylsilyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-baccatin lll (1.9 g,
2.5 mmol) were dissolved in anhydrous THF (20 mL). The mixture was cooled to
-40°C and 1.0 M LiHMDS (3.5 mL, 3.5 mmol) was added dropwise. The reaction was
allowed to stir between -40 and -20°C for 1 hour, after which it was complete. The
reaction was quenched with saturated aqueous ammonium chloride and extracted
into ethyl acetate (100 mL x 2). The combined organic layers were washed with
water (30 mL x 1), dried over magnesium sulfate and concentrated in vacuo. The
crude residue was purified on a silica gel column with 30 % ethyl acetate in hexanes
as the eluant, yielding 10-Acetoxy-7-(triethylsilyl)-2'-(triisopropylsilyloxy)-3'-dephenyl-
3'-(2-furyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel as a white solid (2.88 g,
98 %): 'H NMR (CDCl;) 6 0.53 (m, 6 H), 0.89 (m, 30 H), 1.18 (s, 6 H), 1.36 (s, 9 H),
1.69 (s, 3 H), 1.85(m, 1 H), 1.96 (s, 3 H), 2.11 (s, 3 H), 2.25 (s, 3 H), 2.35 (m, 2 H),
2.46 (m, 1 H), 3.33 (s, 1 H), 3.71 (s, 3 H), 3.72 (d, J = 6.8 Hz, 1 H), 3.87 (s, 3 H),
422 (d, J=8.0Hz, 1H),440(m,2H), 484 (d, J=8.0,1H),4.89(d, J=1.2Hz 1
H), 5.24 (m, 2 H), 5.61(d, J=6.8 Hz, 1 H), 6.12(t, J=8.4 Hz, 1 H), 6.18 (d, J = 3.2
Hz, 1 H), 6.27 (dd, J= 3.2, 2.0 Hz, 1 H), 6.41 (s, 1 H), 6.88 (d, J = 9.2 Hz, 1 H), 6.97
(dd, J=9.2,3.2 Hz, 1 H), 7.20 (d, J = 3.2 Hz, 1 H), 7.28 (br s, 1 H). m/z LC/MS for
CeoHg1NO45Si;Na’: caled: 1192.6; found:1192.3. v

AcO (@] OH

Cs54H77NO1gSi
Exact Mass: 1055.49

10-Acetoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-(2-furyl)-2-debenzoyl-
2-(2,5-dimethoxybenzoyl)-docetaxel. : 10-Acetoxy-7-(triethylsilyl)-2'-
(triisopropyisilyloxy)-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
quenched with saturated aqueous sodium bicarbonate and the product was
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extracted into ethyl acetate (75 mL x 2). The combined ethyl acetate layers were
washed with water (25 mL x 1) and brine (25 mL x 1), dried over magnesium sulfate
and concentrated in vacuo. The crude 10-Acetoxy-2-(triisopropyisilyloxy)-3'-
dephenyl-3'-(2-furyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel was used
without purification: 'H NMR (CDCls) 6 0.92 (m, 21 H), 1.12 (s, 3 H), 1.25 (s, 3 H),
1.39 (s, 9 H), 1.70 (s, 3 H), 1.85 (m, 4 H), 2.19 (s, 3 H), 2.27 (s, 3 H), 2.37 (m, 2 H),
2.51 (m, 1 H), 3.33 (s, 1 H), 3.74 (m, 4 H), 3.89 (s, 3 H), 4.26 (d, J = 8.4, 1 H), 4.38
(m, 2 H), 490 (m, 2 H), 5.24 (m, 2 H), 5.62 (d, J = 6.8 Hz, 1 H), 6.19 (m, 2 H), 6.30
(m, 2H),6.88(d,J=9.2,1H),7.00(dd, J=9.2,3.2Hz, 1 H), 7.21 (d, /= 3.2 Hz, 1
H), 7.30 (br s, 1 H). m/z LC/MS for Cs4H77NO4SiNa": calcd: 1078.5; found:1078.3.

o)
g\O/ILF?\IH 0O

-~ z o T H O
\ OTIPS OH &  OAc
0]
Cs2H75NO47Si MeO
Exact Mass: 1013.48 OMe

2’-(triisopropylsilyloxy)-3'-dephenyl-3'-(2-furyl)-2-debenzoyl-2-(2,5-

dimethoxybenzoyl)-docetaxel. 10-Acetoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-
(2-furyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel (605 mg, 0.573 mmol) was
dissolved in ethanol (12.0 mL). Hydrazine monohydrate (5.0 mL) was added
dropwise over 5 min, after which the reaction was complete. The reaction was
diluted with ethyl acetate and quenched with saturated aqueous ammonium chioride.
The product was extracted into ethyl acetate (75 mL x 2), washed 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'<(triisopropylsilyloxy)-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 (brs, 1 H), 3.76 (s, 3 H), 3.88 (d, J = 6.8 Hz, 1 H), 3.92 (s, 3 H), 419 (m, 2
H), 443 (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, J=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;H75sNO4,SiNa*: caled: 1036.5; found:1036.3.
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Cs3H74F3NO1gSSi  MeO
Exact Mass: 1145.43 OMe

7-(trif|uoromethanesuIfonyloxy)-2’-(triisopropylsiIyloxy)-3'-dephenyl-3'-
(2-furyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel.
2’-(triisopropy|siIy|oxy)-3'-dephenyl-3'-(2-fury|)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel (1.7 g, 1.68 mmol) was dissolved in methylene chloride
(10.0 mL) and cooled to -30 "C. Pyridine (0.68 mL, 8.4 mmol) was added, followed
by triflic anhydride (0.57 mL, 3.4 mmol) in methylene chloride (0.5 mL), turning the
reaction yellow. The reaction was allowed to warm to 0°C slowly over 1 h, at which
point it was complete. The product was extracted into ethyl acetate (150 mL x 1),
washed with water (50 mL x 1) and brine (50 mL x 1), dried over magnesium sulfate
and concentrated in vacuo. The crude reside was purified on a silica gel column with
25 % ethyl acetate in hexanes as the eluant, yielding 7-(trifluoromethane-
sulfonyloxy)-2'-(triisopropylsilyloxy)-3'-dephenyi-3'-(2-furyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel as a white solid(1.44 g, 75 %): 'H NMR (CDCls) § 0.94
(m, 21 H), 1.09 (s, 3 H), 1.22 (s, 3 H), 1.39 (s, 9 H) 1.92 (m, 6 H), 2.30 (m, 5 H), 2.40
(m, 1 H), 2.79 (m, 1 H), 3.44 (s, 1 H), 3.74 (s, 3H), 3.91 (s, 3 H), 3.85(d, J=6.4 Hz,
1 H), 4.01 (d, J = 1.6 Hz, 1 H), 4.30 (d, J = 8.4 Hz, 1 H), 4.42 (d, J = 8.4 Hz, 1 H),
4.89 (m, 2 H), 5.24 (m, 2 H), 5.36 (m, 2 H), 5.64 (d, J = 6.4 Hz, 1 H), 6.21 (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 Cs3H7sFsNO1oSSiNa™:
calcd: 1168.4; found:1168.4.

N\ oTIPS

0
Cs3H72F3NO1gSSi MeO
Exact Mass: 1143.41 OMe
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7-(trifluoromethanesulfonyloxy)-2’-(triisopropylsiIyloxy)-3'-dephenyl-3'-

(2-fury|)-10-0xo-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel. To a stirred
solution of 7—(trif|uoromethanesuIfonyloxy)-2’-(triisopropylsiIy|oxy)-3'-depheny|-3'-(2-
furyl)-2-debenzoy|-2-(2,5-dimethoxybenzoyl)-docetaxe! (1.44 g, 1.26 mmol) in
methylene chloride (30 mL) was added 4-methylmorpholine N-oxide (NMO) (590 mg,
5 mmol) followed by the addition of tetrapropylammonium perruthenate (TPAP) (62
mg, 0.18 mmol). The resulting mixture was allowed to stir at room temperature with
monitoring. After 8 hours the reaction was filtered through celite and the pad of
celite was rinsed with methylene chloride. The combined supernatent was
concentrated in vacuo and the resulting residue was purified on a silica gel column
using 10% ethyl acetate in hexane. The fractions containing the product were
pooled and concentrated to give 619 mg of 7-(trifluoromethanesulfonyloxy)-2'-
(triisopropylsilyloxy)-3'-dephenyl-3'-(2-furyl)-1 0-oxo-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel as a solid. 'H NMR (CDCl3) 8 0.91 (m, 21 H), 1.15 (s,
3 H), 1.25 (s, 3 H), 1.37 (s, 9 H), 1.89 (s, 6 H), 2.14 (m, 1 H), 2.27 (s, 3 H), 2.32 (m, 1
H) 2.51, (m, 1 H), 2.79 (m, 1 H), 3.67 (d, J=6.4 Hz, 1 H), 3.73 (s, 3 H), 3.85 (s, 1 H),
3.91 (s, 3H), 4.38 (d, J= 8.4 Hz, 1 H), 440 (d, J=8.4 Hz, 1H),481(d, /=882 1
H), 4.89 (d, J = 1.2 Hz, 1 H), 5.17 (m, 1 H), 5.24 (m, 2 H), 5.72 (d, J= 6.0 Hz, 1 H),
6.14 (t, J =8.8 Hz, 1 H), 6.20 (d, J = 3.2 Hz, 1 H), 6.28 (d, /= 3.2, 1.6 Hz, 1 H), 6.90
(d, J=9.2 Hz, 1 H), 7.01 (dd, /=9.2,3.2Hz, 1 H), 7.15(d, J=3.2 Hz, 1 H), 7.29 (br
s, 1 H). m/z LC/MS for Cs3H7oFsNO1gSSiNa™: calcd: 1166.4; found:1166.1.

Cs2H75NO16Si
Exact Mass: 997.49

Cs2H73NO16Si MeO
Exact Mass: 995.47 OMe

7a,90-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-
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-
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debenzoyl-2—(2,5-dimethoxybenzoyl)-docetaxel (618 mg, 0.54 mmol) dissolved in
ethanol (7.0 mL). After 5 min, the reaction was complete and diluted with ethyl
acetate. The product was extracted into ethyl acetate (100 mL x 1), washed with
saturated aqueous sodium chloride (50 mL x 1), dried over anhydrous sodium sulfate
and concentrated in vacuo. The crude residue was purified on a silica gel column
with 50 % ethyl acetate in hexanes as the eluant, yielding the 7a,9a-epoxy-2'-
(triisopropylsiIyIoxy)-3'-dephenyl-3'-(2-furyl)- 2-debenzoyl-2-(2,5-dimethoxybenzoyl)-
docetaxel (258 mg, 48 %) and 70,100-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-
(2-furyl)- 2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel (231 mg, 43 %).

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

debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel: 'H NMR (CDCl;) 8 0.92 (m, 21
H), 1.08 (s, 3 H), 1.23 (s, 3 H), 1.41 (s, 9 H), 1.77 (s, 3 H), 1.99 (s, 3 H),2.15(s, 3
H), 2.33 (m, 4 H), 2.56 (d, J = 6.8 Hz, 1 H), 3.55 (s, 1 H), 3.76 (s, 3H), 3.93 (s, 3H),
4.01(d, J=6.0 Hz, 1, H), 4.25(d, J=7.2 Hz, 1 H), 4.32(d, J=7.2 Hz, 1 H), 4.77 (m,
3 H), 4.92 (brs, 1 H), 4.95 (brs, 1H), 5.27 (m, 2 H), 5.64 (d, J = 6.4 Hz, 1 H), 6.06 (t,
J=8.8Hz, 1H),6.20(d, J=2.8 Hz, 1 H), 6.29 (dd, J = 3.2, 2.0 Hz, 1 H), 6.90 (d, J=
9.2 Hz, 1 H), 7.00 (dd, J=9.2, 3.2 Hz, 1 H), 7.23 (d, J= 3.2 Hz, 1 H), 7.31 (s, 1 H).
m/z LC/MS for Cs,H,sNO;6SiNa’: caled: 1020.5; found:1020.4.

7a,100-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-(2-furyl)-2-

debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel: 'H NMR (CDCl;) & 0.95 (m, 21
H), 1.15 (s, 3 H), 1.31 (s, 3 H), 1.39 (s, 9 H), 1.83 (m, 6 H), 2.11 (s, 3 H), 2.20-2.36
(m, 4 H), 3.62 (m, 2 H), 3.75 (s, 3 H), 3.89 (s, 3 H), 4.40 (m, 3 H), 4.78 (br s, 1 H),
4.92 (br s, 1 H), 5.06 (d, J = 4.0 Hz, 1 H), 5.25 (m, 2 H), 5.36 (d, J = 6.0 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, 3.2 Hz, 1 H), 7.22 (d, J = 3.2 Hz, 1 H), 7.29 (br s, 1 H). m/z LC/MS for
CsH73NO16SiNa™: calcd: 1018.5; found:1018.4.

(0)

§
N
S

W
“\‘\\

C43H53NO16 MeO
Exact Mass: 839.34 OMe
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70,10a-epoxy-3'-dephenyl-3'-(2-furyl)-2-debenzoyl-2-(2,5-

dimethoxybenzoyl)-docetaxel. 7a,1 Oa-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-
3‘-(isobutenyl)-2-debenzoy|-2-(2,5-dimethoxybenzoyl)-docetaxeI (49.1 mg, 0.049
mmol) was dissolved in pyridine-acetonitrile (1/1, 2.0 mL) and cooled to 0°C.
HF/pyridine (70:30, 0.5 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 (15 mL x 2) and
the combined aqueous layers were then washed with ethyl acetate (40 mL x 2). The
combined ethyl acetate layers were washed with water (15 mL x 2), 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,10a-
epoxy—3'-dephenyl-3'-(2-fury|)-2-debenzoyl-2—(2,5-dimethoxybenzoyl)-docetaxel (33.5
mg, 81 %): "H NMR (CDCl;)  1.16 (s, 3 H), 1.30 (s, 3 H), 1.40 (s, 9 H), 1.79 (s, 3 H),
1.87 (s, 3 H), 2.03 (s, 3 H), 2.06 (m, 1 H), 2.34 (m, 3 H), 3.58 (s, 1 H), 3.66 (dd, J =
7.2, 2.8 Hz, 1 H), 3.78 (s, 3 H), 3.88 (s, 3 H), 3.93(d, J = 4.0 Hz, 1 H), 4.34 (m, 2 H),
4.49 (d, J = 7.6 Hz, 1 H), 4.67 (d, J = 2.0 Hz, 1 H), 4.81 (br s, 1 H), 5.04 (d, J= 2.0
Hz, 1 H), 5.34 (m, 3 H), 6.18 (br s, 1 H), 6.26 (d, J = 3.2 Hz, 1 H), 6.31 (dd, J = 3.2,
2.0Hz, 1 H), 6.92(d, J=9.2Hz, 1 H), 7.03(dd, J=9.2,3.2Hz,1H),7.24(d, J=3.2
z, 1 H), 7.34 (d, J = 1.2 Hz, 1 H). m/z LC/MS for Cu3Hs3sNOgNa™: calcd: 862.3; found:
862.3.

C43Hs55NO16
Exact Mass: 841.35

70.,90-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
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ethyl acetate (20 mL x 2). The combined ethyl acetate layers were then washed with
water (10 mL x 2), dried over anhydrous sodium sulfate and concentrated in vacuo.
Crude residue was purified over silica gel with 75 % ethyl acetate in hexanes as the
eluant yielding 7a,90-epoxy-3'-dephenyl-3'-(2-furyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-docetaxel as a white solid (10.26 mg, 70 %): "H NMR (CDCl;) &
1.09 (s, 3 H), 1.23 (s, 3 H), 1.40 (s, 9 H), 1.77 (s, 3 H), 1.95 (s, 3 H), 2.07 (s, 3 H),
2.21 (m, 2 H), 2.37 (m, 2 H), 2.50 (d, J = 6.0 Hz, 1 H), 3.51 (s, 1 H), 3.71(d, J= 4.0
Hz, 1 H), 3.77 (s, 3 H), 3.91 (s, 3H), 4.02 (d, J = 6.4 Hz, 1 H), 4.26 (d,J=72Hz1
H), 4.29 (d, J = 7.2 Hz, 1 H), 4.68 (d, J = 2.8 Hz, 1 H), 4.78 (m, 3 H), 4.88 (brs, 1 H),
5.32 (m 2 H), 5.63 (d, J=6.4Hz, 1 H), 6.01 (t, J=8.8 Hz, 1 H), 6.27 (d,J=3.2Hz1
H), 6.31 (dd, J = 3.2, 2.0 Hz, 1 H), 6.92 (d, J=9.2 Hz, 1 H), 7.20 (dd, J = 9.2, 3.2 Hz,
1 H), 7.24 (d, J = 3.2 Hz, 1 H), 7.34 (d, J = 0.8 Hz, 1 H). m/z LC/MS for
CHssNOsgNa': caled: 864.5; found: 864.3.

Cs4H77NO47Si
Exact Mass: 1039.50

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

debenzoyl-2-(2,5-dimethoxybenzoyl)-10-acetoxy-docetaxel.  Acetic anhydride
(8.1' pl, 0.858 mmol) and DMAP (5 mg, 0.043 mmol) were added to a solution of
70,90-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 70,9a-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) & 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,
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J=32 1.6 Hz, 1H), 6.94(d, J=9.2Hz, 1H),7.05(dd, J=9.2, 3.2 Hz, 1H), 7.27

(d, J=3.2,1 H), 7.34 (d, J = 0.8 Hz, 1 H). m/z LC/MS for CssH,7,NO4;SiNa": calcd:
1062.5; found: 1062.5.

C4sHs57NO47 MeO
Exact Mass: 883.36 OMe

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

dimethoxybenzoyl)-10-acetoxy-docetaxel. 7a,9a-epoxy-2'~(triisopropylsilyloxy)-3'-
dephenyl-3'-(2-furyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-10-acetoxy-docetaxel

(25 mg, 0.025 mmol) was dissolved in pyridine-acetonitrile (1/1, 1.5 mL) and cooled
to 0°C. HF/pyridine (70:30, 0.25 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 ethyl acetate (25 mL x 2).
The combined ethyl acetate layers were then washed with water (10 mL x 2), dried

over anhydrous sodium sulfate and concentrated in vacuo. Crude residue was
purified over silica gel with 80 % ethyl acetate in hexanes as the eluant yielding final
product, 7a,9a-epoxy-3'-dephenyl-3'-(2-furyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-
10-acetoxy-docetaxel (17.2 mg, 78 %): 'H NMR (CDCl5) 8 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, 3H), 4.01 (d, J=6.0Hz, 1 H), 426 (d, J =
7.2Hz, 1H),4.30(d, J=7.2Hz, 1 H), 4.72(d, J= 3.6 Hz, 1 H), 4.80 (dd, /= 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, /= 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=9.2,3.2Hz, 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;NO47Na’: calcd: 906.4;
found: 906.4.

3’-isobutenyl series with SS linkers
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The following intermediates were previously described :

2’-(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-debenzoyl-2-(2,5-

dimethoxybenzoyl)-docetaxel.

5 7-(trifluoromethanesulfonyloxy)-2’-(triisopropylsilyloxy)-3'-dephenyl-3'-
(isobutenyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel.

7-(trifluoromethanesulfonyloxy)-2’-(triisopropyisilyloxy)-3'-dephenyi-3'-
(isobutenyl)-10-oxo-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel.

7Ta,9a-epoxy-2'-(triisopropyisilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-

10

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

Cs57Hg7NO16S2Si
Exact Mass: 1133.52

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

a solution

15

of

debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel

7a,90-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-(isobutenyl)-2-
(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
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diisopropylcarbodiimide (0.045 mL, 0.28 mmol) and the resulting mixture was
allowed to stir at room temperature overnight. The reaction was then quenched with
ammonium chloride (15 mL) and extracted with methylene chloride (20 mL). The
organic layer was then washed with brine (15 mL), dried over anhydrous sodium
sulfate, filtered, and concentrated in vacuo. The residue was purified by silica ptic
using 40% 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 23 mg of 7a,9a-
epoxy-2'~(triisopropylsilyloxy)-3'-dephenyi-3'-(isobutenyl)-2-debenzoyl-2-(2,5-
dimethoxybenzoyl)-10-(4-methyldithiobutanoyl)-docetaxel as a white solid.

TH NMR (CDCI3) § 1.10 (m, 21 H), 1.21 (s, 3 H), 1.23 (s, 3 H), 1.39 (s, 9 H),
1.68 (s, 3H), 1.71 (s, 3 H), 1.74 (s, 3 H), 1.95 (s, 3 H), 2.06 (dt, J = 2.0, 7.2 Hz, 2 H),
2.08 (s, 3 H), 2.31 (m, 3 H), 2.40 (s, 3 H), 2.49 (m, 3 H), 2.74 (dt, J = 2.0, 7.2 Hz, 2
H), 3.80 (s, 3 H), 3.98 (s, 4 H), 4.25 (d, J = 7.2 Hz, 1 H), 4.33 (d, J = 7.2 Hz, 1 H),
4.46 (d, J= 2.0 Hz, 1 H), 4.77 (m, 2 H), 4.84 (d, J = 6.4 Hz, 1 H), 4.92 (s, 1 H), 4.92
(d, J=7.2 Hz, 1 H), 5.36 (d, J = 8.4 Hz, 1 H), 5.71 (overlapping d, J = 6.4 Hz, 2 H),
5.90 (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), 7.30
(d, J = 3.2 Hz, 1 H). m/z LC/MS for Cs;Hg;NO46S,SiNa*: caled: 1156.5;: found:
1156.2.

CagHe7NO16S2
Exact Mass: 977.39

7oc,9a-epoxy-3'-dephenyl-3'-(isobutenyl)-z-debenzoyl-z-(z,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-methyldithiobutanoyi)-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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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 65% 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 16 mg of 7a,9a-epoxy-3'-dephenyl-3'-(isobutenyl)-
2-debenzoyl-2-(2,5-dimethoxybenzoyl)-10-(4-methyldithiobutanoy!)-docetaxel.

TH NMR (CDCI3) 5 1.25 (s, 3 H), 1.29 (s, 3H), 1.40 (s, 9 H), 1.73 (s, 6 H),
1.74 (s, 3H), 1.97 (s, 3 H), 2.04 (m, 2 H), 2.07 (s, 3 H), 2.17 (m, 1 H), 2.25 (m, 1 H),
2.33 (m, 1 H), 2.39 (s, 3 H), 2.51 (m, 1 H), 2.73 (t, J = 7.2 Hz, 1 H), 3.79 (s, 3 H),
3.83 (s, 1 H), 3.93 (s, 3 H), 4.00 (d, J=6.0 Hz, 1 H), 4.26 (m, 2 H), 4.31(d, J= 7.6
Hz, 1 H), 4.78 (m, 2H), 4.84 (d, /= 6.0 Hz, 1 H), 4.90 (s, 1 H), 4.96 (d, J= 9.2 Hz, 1
H), .27 (d, J= 8.4 Hz, 1 H), 5.68 (d, J = 6.4 Hz, 1 H), 5.70 (d, J = 6.0 Hz, 1 H), 6.00
(t J=8.4Hz, 1H),6.94(d, J=92Hz 1 H),7.05(dd, J=3292Hz, 1H), 7.28 (d,
J=3.2Hz, 1H). m/z LC/MS for C4He;NO1S,Na’: caled: 1000.4: found: 1000.2.

3'-2-furyl series with SS linkers
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The following intermediates were previously described:

2’-(triisopropylsiIyloxy)-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-(trifluoromethanesu|fony|oxy)-2’-(triisopropylsiIyloxy)-3‘-dephenyl-3'-
(2-fury|)-10-oxo-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel.
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70,9a-epoxy-2'-(triisopropylsilyloxy)-3'-dephenyl-3'-(2-furyl)-2-
debenzoyl-2-(2,5-dimethoxybenzoyl)-docetaxel.

ﬂ\oj)LNH o)

= Y o™ Y R (o]
\ OTIPS OH 2 GaAc
0]
Cs7Hg3NO17S:Si MeO
Exact Mass: 1145.49 OMe

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

DMAP (4.6 mg, 0.0374 mmol), 4-methyldithiobutanoic acid (62 mg, 0.374 mmol) and
DIC (58.5 uL, .0374 mmol) were added to a solution of 7a,9a-epoxy-2'-

(triisopropylsiIyloxy)-3'-dephenyl—3'-(2-fury|)-2-debenzoy|-2-(2,5-dimethoxybenzoyl)-

docetaxel (37.3 mg, 0.0374 mmol) in methylene chloride (0.5 mL). The reaction was
10 allowed to stir at room temperature overnight, after which it was complete and
quenched with saturated aqueous ammonium chloride. Product was extracted into
ethyl acetate (25 mL x 2), washed with water (15 mL x 1), dried over magnesium
sulfate and concentrated in vacuo. The crude residue was purified over silica gel with

50 % ethyl acetate in hexane as the eluant, yielding 7c,9a-epoxy-2-

15 (triisopropylsiIyIoxy)—3‘-dephenyl-3'-(2-furyl)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-
10-(4-methyldithiobutanoyl)-docetaxel (48.2 mg, 100+ %): 'H NMR (CDCl3) & 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,
20 1H),483(d,J=6.4Hz 1H), 492 (brs, 1H),4.97 (s, 1H), 5.28 (s, 2 H) 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, 2.0 Hz, 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 Cs7Hs3sNO17S,SiNa™: calcd: 1168.5; found:

1168.4
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CagHg3NO17S2
Exact Mass: 989.35

70,90~-epoxy-3'-dephenyl-3'-(2-furyl)-2-debenzoyl-2-(2,5-

dimethoxybenzoyl)-10-(4-methyldithiobutanoyl)-docetaxel 7a,90~epoxy-2'-
(triisopropylsilyloxy)-3'-dephenyl-3'-(2-furyi)-2-debenzoyl-2-(2,5-dimethoxybenzoyl)-
10-(4-methyldithiobutanoyl)-docetaxel (42.8 mg, 0.0374 mmol) was dissolved in
pyridine-acetonitrile (1/1, 3.0 mL) and cooled to 0°C. HF/pyridine (70:30, 0.5 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 (15 mL x 2) and the combined aqueous layers were
then washed with ethyl acetate (40 mL x 2). The combined ethyl acetate layers were
washed with water (15 mL x 2), 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 7o,9a-epoxy-3'-dephenyl-3'-(2-furyl)-2-
debenzoyl-2-(2,5-dimethoxybenzoy!)-10-(4-methyldithiobutanoyl)-docetaxel (22.9
mg, 62 %, 2 steps): 'H NMR (CDCl;) 5 1.24 (m , 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, 3H),3.99(d, J=6.0Hz, 1 H), 426 (d, J = 7.2 Hz, 1 H), 4.30
(d, J=7.2Hz, 1H),4.70(d, J=3.6 Hz, 1 H), 4.77 (dd, J = 8.8, 5.6 Hz, 1 H), 4.83 (d,
J=6.0Hz, 1 H), 4.88 (brs, 1H), 5.33 (brs, 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
C4sHsNO17S,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.
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Conjugates of the taxanes of the invention and a cell binding agent can be
formed using any techniques presently known or later developed. Numerous methods
of conjugation are taught in USP 5,416,064 and USP 5,475,092. The taxane ester can
be modified to yield a free amino group and then linked to an antibody or other cell
binding agent via an acid labile linker or a photolabile linker. The taxane ester can be
condensed with a peptide and subsequently linked to a cell binding agent to produce a
peptidase labile linker. The hydroxyl group on the taxane ester can be succinylated
and linked to 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.
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Taxane conjugates of antibodies, antibody fragments, protein or peptide
hormones, protein or peptide growth factors and other proteins are made in the same
way by known methods. For example, peptides and antibodies can be modified with
cross linking reagents such as N-succinimidyl 3~(2-pyridyldithio)propionate, N-
succinimidyl  4-(2-pyridyldithio)pentanoate  (SPP),  4-succinimidyl-oxycarbonyi-
a-methyl-a-(2-pyridyl dithio)-toluene (SMPT), N-succinimidyl-3-(2-pyridyldithio) butyrate
(SDPB), N-sulfosuccinimidyi-3-(2-(5-nitro-pyridylidithio) butyrate (SSNPB),
2-iminothiolane, or S-acetylsuccinic anhydride by known methods. See, Carisson et al,
173 Biochem. J. 723-737 (1978); Blattler et al, 24 Biochem. 1517-1524 (1985), Lambert
et al, 22 Biochem. 3913-3920 (1983); Klotz et al, 96 Arch. Biochem. Biophys. 605
(1962); and Liu et al, 18 Biochem. 690 (1979), Blakey and Thorpe, 1 Antibody,
Immunoconjugates & Radiopharmaceuticals, 1-16 (1988), Worrell et al 1 Anti-Cancer
Drug Design 179-184 (1986). The free or protected thiol-containing cell binding agent
thus derived is then reacted with a disulfide- or thiol-containing taxane to produce
conjugates. The conjugates can be purified by HPLC or by gel filtration.

Preferably monoclonal antibody- or cell binding agent-taxane conjugates are
those that are joined via a disulfide bond, as discussed above, that are capable of
delivering taxane molecules. Such cell binding conjugates are prepared by known
methods such as by modifying monoclonal antibodies with succinimidyl 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 treated with the thiol-containing taxane (1.3 molar eq./
dithiopyridyl group). The release of thio-nitropyridine from the modified antibody is
monitored spectrophotometrically at 325 nm and is 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



WO 2006/061258 PCT/EP2005/014177

10

15

20

25

41

Sephacryl S300. The number of taxane moieties bound per antibody molecule can be
determined by measuring the ratio of the absorbance at 230 nm and 275 nm. An
average of 1-10 taxane molecules/antibody molecule can be linked via disulfide bonds
by this method.

The effect of conjugation on binding affinity towards the antiogen-expreesing
cells can eb determined using the methods previously described by Liu et al., 93 Proc.
Natl. Acad. Sci 8618-8623 (1996). Cytotoxicity of the taxanes and their antibody
conjugates to non-adherent cell lines such as Namalwa and HL-60 can be measured by
back-extrapolation of cell proliferation curves as described in Goldmacher et al, 135 J.
Immunol. 3648-3651 (1985). Cytotoxicity of these compounds to adherent cell lines
such as COLO 205 and A-375 can be determined by clonogenic assays as described in
Goldmacher et al, 102 J. Cell Biol. 1312-1319 (1986).

EXAMPLES:

Synthesis of IGT-15-075-SH for Conjugation

CagHgaN2047S
Exact Mass: 972.39

7a,90-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
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hplc until it was found to be complete (~19 hr). The reaction was quenched with 50
mM KP buffer pH 6.5 (6 mL) and extracted with ethyl acetate (3 x 20 mL). The
combined organic layers were washed with water, dried over anhydrous sodium
sulfate, and concentrated. The residue was purified by hplc using a diol column to
give the desired product (27 mg, 79%) which was immediately aliquoted and stored
for use in conjugation. m/z LC/MS for CusHesN2017SNa™: caled: 995.4; found: 995.5.

Conjugation of taxoids to monoclonal antibodies. HuC242 antibody that binds to
the CanAg antigen preferentially expressed on the surface of human colon tumor

cells and on other solid tumors was selected for conjugation of taxoids.

In the first step, the antibody was reacted with the modifying agent N-
sulfosuccinimidyl  5-nitro-2-pyridyldithiobutanoate ~ (SSNPB)  to  introduce
nitropyridyldithio groups. A solution of huC242 antibody (525 mg, 0.0036 mmol) at a
concentration of 8 mg/mL in an aqueous buffer containing 0.05 M potassium
phosphate, 0.05 M sodium chioride and 2 mM ethylenediaminetetra-acetic acid
(EDTA), pH 6.5 (65.6 mL) was treated with a 8-fold molar excess of a solution of
SSNPB (0.0288 mmol, 13.62 mg) in dimethylacetamide (DMA) (3.28 mL). The
reaction mixture was stirred at room temperature for 90 min. and then loaded on to a
Sephadex G25 gel filtration column (50 mm x 35.5 mm, column volume = 700 mL)
that had been previously 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 (g32sum = 10,964 M'cm™and 50m =
3.344 M'cm™ for nitro-pyridine-2-thione, and gxom = 217,560 M'ecm™ 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
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was 20%. The conjugation mixture was stirred at room temperature for 16 h. The
reaction mixture was purified by passage through a Sephacryl S300 gel filtration
column (50 mm x 42 cm, column volume = 825 mL), that had been previously
equilibrated in a phosphate-buffered saline (PBS) buffer at pH 6.5. Fractions
containing monomeric antibody-taxoid conjugate were pooled and dialyzed into the
PBS buffer. The final conjugate (251 mg) was assayed spectrophotometrically using
the following extinction coefficients: (g323nm = 4,299 M™'em™, &x30nm = 565 M'cm™ for
the taxoid, and &,s00m = 217,560 M'cm™ for the antibody. The conjugate contained,

on the average, 4.16 taxoid

Binding Assay. The relative binding affinities of the huC242 antibody and its taxoid
conjugate on antigen-expressing HT-29 human colon tumor cells was determined
using a fluorescence-based assay. The antibody-taxoid conjugate and naked
antibody at starting concentrations of 1 a 107 M were added to 96-well round bottom
plates and titrated using 3-fold serial dilutions so that there are duplicates for each
concentration. HT-29 cells, were added at 50,000 cells per well to each well
containing various concentrations of the antibody or conjugate, as well as to control
wells. The plates were incubated on ice for 3 hours. After the incubation period, the
cells in the plate were washed, and a fluorescence labeled secondary antibody that
binds to a humanized IgG, like huC242, was added, and the plates were incubated
for 1 hour on ice. The plates were washed again 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
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to the wells in such a way that there were triplicate samples for each drug
concentration for each cell line. The plates were incubated at 37 °C in an
atmosphere of 5 % CO, for 4 days.

At the end of the incubation period, 20 pl of the tetrazolium reagent WST-8 (2-(2-
methoxy-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-2-tetrazolium,
monosodium salt]) was added to each well, and the plates were returned to the
incubator for 2 hours. The absorbance in each well of the plates was then measured
using the Molecular Devices plate reader at 450 nm. Surviving fraction of cells at
each concentration of taxoid or conjugate are plotted in Figs 2 a,b.

The results demonstrate that conjugation to antibodies renders high targets
specificity to the taxoid. Thus huC242-taxoid is very potent in killing target human
colon cancer COLO 205 cells with an IC50 value of 8 x 10"' M. In contrast, antiegn
negative cells are about 150-fold less sensitive, with an ICs, value of 1.2 x 103 M,
demonstrating the antigen specificity of the cytotoxic effect (Fig. 2x). The free taxoid,
on the other hand, is equally potent towards both cell lines (ICs, ~ 1 x 107 M (Fig.
2b).
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CLAIMS

1 - Taxanes having the following formula (1) :

(In

wherein Z = H or a radical of formula ll

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.

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 Ryo are the same or different and are H,
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linear, branched, or cyclic alkyl having from 1 to 10 atoms or simple or substituted
aryl having from 1 to 10 carbon atoms.

Rsor R, is H
Rgis H
R;or Rs and R form a bond (cyclic ether)

Rs = optionally substituted aryl or heterocyclic radical

2 — Compounds of formula (I) wherein R is “OR; or an optionally substituted
aryl or a heterocyclic radical

3 — Compounds of formula (I) wherein R; is an alkyl group and more
preferably a substituted alkyl group such as a terbutyl group.

4 — Compounds of formula (1) wherein R;is a linker or an alkanoyloxy radical.

5 - Compounds of claim 1 wherein Ry is chosen among 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 R3 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 benzothienyt.

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.
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11 ~ Compounds of claim 10 wherein 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.

12 - Compounds of claim 11 wherein the linking group at R1 is choosen
among the following  substituents  -(CR3R14)n(CR1sR16)s(OCH.CH,),SZ’,
-O(CR13R14)m(CR15R16)n  (OCH2CHy)y, SZ', -«(CRi3R1)m  (CR17=CR15)(CR15R18)m
(OCH,CH,),SZ’, -O-(CR13R14)m (CR17=CR15)(CR5R16)m (OCH.CH,),SZ,
-NR12(CR13R14)m(CR1sR16)s  (OCH.CH,),SZ’, phenyl-X’SZ',  furyl-XSZ,
oxazolyl-X'SZ’, thiazolyl-X'SZ’, thienyl-X'SZ’, imidazolyl-X'SZ’, morpholino-X’SZ’,
-piperazino-X'SZ’, piperidino-XSZ', -furyl-X'SZ’, -thienyl-X'SZ’, -thiazolyl-X'SZ’ and
--N-methylpiperazino-X'SZ’, -morpholino-X'SZ’, -piperazino-X'SZ’, -piperidino-X'Sz’,
or -N-methylpiperazino-X’'SZ’, wherein:

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

and wherein —X' is a direct link or a linear alky! or branched alkyl having from
1-10 carbon atoms or a polyethylene glycol spacer with 2 to 20 repeating ethylene
OXy units;

-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,

-Ry3, Ri4, Ris and Ry¢ are the same or different and are H or a linear or
branched alkyl having from 1 to 4 carbon atoms,

-R¢7 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.

13 - Compounds of claim 11 wherein the linking group at R4 is choosen
among the following substituents -O(CR3R14)m(CR15R16)((OCH,CH,),SZ’,
-OCO(CR13R14)m(CR15R16)n (OCH,CH,), SZ', -O(CR3R14)m (CR47=CR1g)}(CR15R¢)m
(OCH,CH,),SZ’, -OCO-(CR13R4)m (CR17=CR15)}(CR5R16)m (OCH:CH,),SZ,
-OCONR12(CR13R14)n(CR1sR1s)s  (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'SZ’, -OCO-piperazino-X'SZ’, -0OCO-
piperidino-X'SZ’, ' and -OCO-N-methylpiperazino-X'SZ’, or
-OCO-N-methylpiperazino-X’SZ’, wherein:
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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’ and Ry, are the same or different and are linear alkyl, branched alky! or
cyclic alkyl having from 1 to 10 carbon atoms, or simple or substituted aryl or
heterocyclic, and Ry, can in addition be H,

Ry, Rys, Rys and Ry 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 aikyll,
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.

14 - Compounds of claim 11 wherein the linking group at R3 is choosen
among the following substituents -(CR3R14)m(CR15R16)s(OCH2CH;),SZ’, ~(CR13R14)m
(CR17=CR1g)(CR15R16)m (OCH2CH,),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,

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,

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,
y is an integer from 1 to 20 and can also be 0.
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15 - Compounds of claim 1 wherein Rg is 3-methoxyphenyl, 3-chlorophenyl,
2,5-dimethoxyphenyl, furyl, pyrollyl, thienyl, thiazolyl, imidazolyl, pyridyl, oxazolyl,
indolyl, benzofuranyl or benzothienyl

16 — Compounds of claim 1 wherein R5 is H and R and R7 form a bound

17 — Compounds of claim 1 wherein in the compound of formula (1)
R4 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 aryl or heterocyclyl radical

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

R3 is 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.

RsorR;is 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 ||
R, is the linking group.

Rs 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, 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,
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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 -
OCONRgRyo, 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;

Rs orRyis H

Rgis H

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

R; is an optionally substituted aryl or heterocyclic radical

19 - Compounds of claim 1
wherein R, is the linker
Z is a radical of formula I

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, cycloalky!
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

Rj is the linking group.

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
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,
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morpholino, piperazino, N-methylpiperazino, or a carbamate of the formula —
OCONRgR¢,, 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;
5 RsorR;is H

Rgis H,

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

R; is an optionally substituted aryl or heterocyclic radical

10 20 - A cytotoxic agent comprising one or more taxanes covalently bonded to a
cell binding agent through a linking group, wherein at least one of said taxanes is a
compound represented by formula (I11):

(i)

wherein:

15 R4 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
20  to 10 carbon atoms, alkenyl or alkynyl having from 2 to 10 carbon atoms, cycloalkyl
or cycloalkenyl having from 3 to 10 carbon atoms

R is H, a hydroxy radical, an alkoxy, an alkenyloxy, an optionally substituted
alkanoyloxy, aroyloxy, alkenoyloxy, alkynoyloxy, cycloalkanoyloxy, alkoxyacetyl,
alkylthioacetyl, alkyloxycarbonyloxy, cycloalkyloxy, cycloalkenyloxy, carbamoyloxy,

25 alkylcarbamoyloxy, or dialkylcarbamoyloxy, a heterocyclic or aryl ether, ester or
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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 -
OCONRgR,o, Wherein Ry and Ry are the same or different and are H, linear,
branched, or cyclic alkyl having from 1 to 10 atoms or simple or substituted aryl
having from 1 to 10 carbon atoms.

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

Rs = optionally substituted aryl or heterocyclic radical

21 - 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 (11l):

0

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

5 R, is H, a hydroxy radical, an alkoxy, an alkenyloxy, an optionally substituted
alkanoyloxy, aroyloxy, alkenoyloxy, alkynoyloxy, cycloalkanoyloxy, alkoxyacetyl,
alkylthioacetyl, alkyloxycarbonyloxy, cycloalkyloxy, cycloatkenyloxy, 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

10 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 -
OCONRyR;p, 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

15  having from 1 to 10 carbon atoms.

RsorR;is H
R¢is H
R; or Rs and R form a bond (cyclic ether)

Rsg = optionally substituted aryl or heterocyclic radical
20

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 (1ll):

() %o



WO 2006/061258 PCT/EP2005/014177

10

15

20

25

54

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, cycloalkyl or cycloalkeny! having from 3 to 10 carbon atoms, or
optionally substituted aryl or heterocyclyl radical.

R2 is an alkyl radical having from 1 to 10 carbon atoms, alkenyl or alkynyl
having from 2 to 10 carbon atoms, cycloalkyl or cycloalkenyl having from 3 to 10
carbon atoms, optionally substituted aryl or heterocyclic radical.

R3 is 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

RsorR;is H

Rgis H

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

Rs = optionally substituted aryl or heterocyclic radical

23 - A therapeutic composition comprising:

(A)  atherapeutically 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
binding agent is selected from the group consisting of antibodies, an antibody
fragment, interferons, lymphokines, hormanes, 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.
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26 - The cytotoxic agent of any one of claims 19, 20, or 21 wherein the cell
binding agent is @ 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,



WO 2006/061258

5

10

15

20

25

30

35

40

45

PCT/EP2005/014177
172

Fig. 1 Relative binding affinities of huC242 antibody and its taxoid conjugate
huC242-IGT-15-075
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Fig. 2a In vitro potency of huC242-Txaxid IGT-15-075 towards antlgen positive
COLO 205 cells and antigen negative A-375 cells.
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Fig. 2b In vitro potency of free Taxoid IGT-15-075 towards COLO 205 and A-
375 cells.
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