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Cl0 CARBAMOYLOXY SUBSTITUTED TAXANES AS ANTITUMOR AGENTS

BACKGROUND OF THE INVENTION
The present invention is directed to novel taxanes which have exceptional
utility as antitumor agents.
5 The taxane family of terpenes, of which baccatin 11l and taxol are

,( members, has been the subject of considerable interest in both the biclogical and
chemical arts. Taxol itself is employed as a cancer chemotherapeutic agent and
possesses a broad range of tumor-inhibiting activity. Taxol hasa 2'R, 3’8
configuration and the following structural formula:

CHsCONH O
CeHs™ T

10  wherein Ac is acetyl.
Colin et al, reported in U.S. Patent 4,814,470 that certain taxol analogs
have an activity sighificantly greater than that of taxol. One of these analogs,
commonly referred to as docetaxel, has the following structural formula:

tBUOCONH 0
CGH5 2

15

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

20 improved efficacy and less toxicity.
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SUMMARY OF THE INVENTION

Among the objects of the present invention, therefore, is the provision of
taxanes which compare favorably to taxol and docetaxel with respect to efficacy

as anti-tumor agents and with respect to toxicity. In general, these taxanes

5 possess a carbamoyloxy substituent at C-10, a hydroxy substituent at C-7 and a

range of C-3' substituenis.
Briefly, therefore, the present invention is directed to the taxane

composition, per se, to pharmaceutical compositions comprising the taxane and a

pharmaceutically acceptable carrier, and to methods of administration.

10 Other objects and features of this invention will be in part apparent and in

part pointed out hereinafter.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
In one embodiment of the present invention, the taxanes of the present
invention correspond to structure (1)

15
XsNH O
X3 = On
OH
R4 HO
(1
wherein
20 R, is acyloxy;
R; is hydroxy;
R, is keto, hydroxy, or acyloxy;
R, is carbamoyloxy;
R4 is hydrido or hydroxy;
25 X, is substituted or unsubstituted alkyl, alkenyl, alkynyl, phenyl or

heterocyclo;
Xz is -COX,,, -COOX,,, or -CONHX,,;
X, is hydrocarbyl, substituted hydrocarbyl, or heterocyclo;
Ac is acetyl; and
30 R., Ry, and R, independently have the alpha or beta stereochemical
configuration.
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In one embodiment, R, is an ester (R,,C{O)C-), a carbamate
(R,aR,NC(O)O-), a carbonate (R,,0C(0O)0O-), or a thiocarbamate (R,,SC(0)0-)
wherein R,, and R,, are independently hydrogen, hydrocarbyl, substituted
hydrocarbyl or heterocyclo. In a preferred embodiment, R, is an ester
(R,.C(0)O-), wherein R,, is aryl or heteroaromatic. In another preferred
embodiment, R, is an ester (R,,C(0)0-), wherein R,, is substituted or
unsubstituted phenyl, furyl, thienyl, or pyridyl. In one particularly preferred
embodiment, R, is benzoyloxy.

While Ry is keto in one embodiment of the present invention, in other
embodiments R, may have the alpha or beta stereochemical configuration,
preferably the beta stereochemical configuration, and may be, for example, - or
B-hydroxy or a- or B-acyloxy. For example, when Ry is acyloxy, it may be an ester
(Ry,C(O)O-), a carbamate (R,,R,,NC(O)QO-), a carbonate (R,,0C(O)0O-), ora
thiocarbamate (R,,SC(O)O-) wherein Ry, and Ry, are independently hydrogen,
hydrocarbyl, substituted hydrocarbyl or heterocyclo. If Ry is an ester (Rg,C(O)O-),
R, is substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted aryi or substituted or unsubstituted heteroaromatic.
Still more preferably, Ry is an ester (R,,C(0)0-), wherein R, is substituted or
unsubstituted phenyl, substituted or unsubstituted furyl, substituted or
unsubstituted thienyl, or substituted or unsubstituted pyridyl. In one embodiment
R, is (Rg.C{O)0O-) wherein Ry, is methyl, ethyl, propyl (straight, branched or
cyclic), butyl (straight, branched or cyclic), pentyl, (straight, branched or cyclic), or
hexyl (straight, branched or cyclic). In another embodiment R, is (Rg,C(0)0-)
wherein Ry, is substituted methyl, substituted ethyl, substituted propyl (straight,
branched or cyclic), substituted butyl (straight, branched or cyclic), substituted
pentyl, (straight, branched or cyclic), or substituted hexyl (straight, branched or
cyclic) wherein the substituent(s) is/are selected from the group consisting of
heterocyclo, alkoxy, alkenoxy, alkynoxy, aryloxy, hydroxy, protected hydroxy,
keto, acyloxy, nitro, amino, amido, thiol, ketal, acetal, ester and ether moieties,
but not phosphorous containing moieties.

In one embodiment, R, is Ry4,R0,NCOO- wherein Ry, and Ry, are
independently hydrogen, hydrocarbyl, substituted hydrocarbyl, or heterocyclo.
Exemplary preferred R, substituents include R;,R4,,NCOO- wherein (a) Ry, and
R,q, are each hydrogen, (b) one of R,y, and R,q, is hydrogen and the other is
(i) substituted or unsubstituted C, to G, alkyl such as methyl, ethyl, or straight,
branched ar cyclic propyl, butyl, pentyl, ar hexyl; (i) substituted or unsubstituted
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C, to C; alkeny! such as ethenyl or straight, branched or cyclic propenyi, butenyl,
pentenyl or hexenyl; (iii) substituted or unsubstituted C, to C, alkynyl such as
ethynyl or straight or branched propynyl, butynyl, pentynyl, or hexynyl;
(iv) substituted or unsubstituted phenyl, or (v) substituted or unsubstituted
heteroaromatic such as furyl, thieny!, or pyridyl, or {¢) Ry, and Ry, are
independently (i) substituted or unsubstituted C, to C, alkyl such as methyl, ethyl,
or straight, branched or cyclic propyl, butyl, pentyl, or hexyl; {ii) substituted or
unsubstituted C, to C, alkenyl such as ethenyl or straight, branched or cyclic
propenyl, butenyl, pentenyl or hexenyl; (iii) substituted or unsubstituted C, to C,
alkynyl such as ethynyl or straight or branched propynyl, butynyl, pentynyl, or
hexynyl; (iv) substituted or unsubstituted phenyl, or (v) substituted or
unsubstituted heteroaromatic such as furyl, thienyl, or pyridyl. The substituents
may be those identified elsewhere herein for substituted hydrocarbyl. In one
embodiment, preferred R, substituents include R,,,R,,NCOO- wherein one of
R,0s @and Ry, is hydrogen and the other is methyl, ethyl, or straight, branched or
cyclic propyl.

Exemplary X, substituents include substituted or unsubstituted C, to Cg
alkyl, substituted or unsubstituted C, to C, alkenyl, substituted or unsubstituted C,
to C; alkynyl, substituted or unsubstituted heteroaromatics containing 5 or 6 ring
atoms, and substituted or unsubstituted phenyl. Exemplary preferred X,
substituents include substituted or unsubstituted ethyl, propyl, butyl, cyclopropyl,
cyclobutyl, cyclohexyl, isobutenyl, furyl, thienyl, and pyridyl.

Exemplary X substituents include -COX,y, -COOX,, or -CONHX,, wherein
X, is substituted or unsubstituted alkyl, alkenyl, phenyl or heteroaromatic.
Exemplary preferred X, substituents include -COX,,, -COOX,, or -CONHX,,
wherein X,; is (i) substituted or unsubstituted C, to Cg4 alkyl such as substituted or
unsubstituted methyl, ethyl, propyl (straight, branched or cyclic), butyl (straight,
branched or cyclic), pentyl (straight, branched or cyclic), or hexyl (straight,
branched or cyclic); (ii) substituted or unsubstituted C, to C; alkenyl such as
substituted or unsubstituted ethenyl, propenyl (straight, branched or cyclic),
butenyl (straight, branched or cyclic), pentenyi (straight, branched or cyclic) or
hexenyl (straight, branched or cyclic); (iii) substituted or unsubstituted C, to C,
alkynyl such as substituted or unsubstituted ethynyl, propynyl! (straight or
branched), butynyl (straight or branched), pentynyl (straight or branched), or
hexynyl (straight or branched}; (iv) substituted or unsubstituted phenyl, or (v)
substituted or unsubstituted heteroaromatic such as furyt, thienyl, or pyridyl,
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wherein the substituent(s) is/are selected from the group consisting of
heterocyclo, alkoxy, alkenoxy, alkynoxy, aryloxy, hydroxy, protected hydroxy,
keto, acyloxy, nitro, amino, amido, thiol, ketal, acetal, ester and ether moieties
but not phosphorous containing moieties.

[n one embodiment of the present invention, the taxanes of the present
invention correspond to structure (2):

(2)

wherein

R; is hydroxy;

R is carbamoyloxy;

X; is substituted or unsubstituted alkyl, alkenyl, alkynyl, or heterocyclo,
wherein alkyl comprises at least two carbon atoms;

Xs is -COX,,, -COOX,,, or -CONHX,; and

X4 is hydrocarbyl, substituted hydrocarbyl, or heterocyclo.
For example, in this preferred embodiment in which the taxane corresponds to
structure (2), Ry, may be R,,,R;,,NCOO- wherein one of R, and R,y is hydrogen
and the other is (i) substituted or unsubstituted C, to C, alkyl such as methyl,
ethyl, or straight, branched or cyclic propyl, butyl, pentyl, or hexy!; (ii) substituted
or unsubstituted C, to C; alkenyl such as ethenyl or straight, branched or cyclic
propenyl, butenyl, pentenyl or hexenyl; (iii) substituted or unsubstituted C, to C,
alkynyl such as ethyny! or straight or branched propynyl, butynyl, pentynyl, or
hexynyl; (iv)} phenyl or substituted phenyl such as nitro, alkoxy or halosubstituted
phenyl, or (v) substituted or unsubstituted heteroaromatic such as furyl, thienyl, or
pyridyl. The substituents may be those identified elsewhere herein for substituied
hydrocarbyl. In one embodiment, preferred R,, substituents include
Ri0aR10sNCOO- wherein one of Ry, and Ry, is hydrogen and the other is
substituted or unsubstituted, preferably unsubstituted methyl, ethyl, or straight,
branched or cyclic propyl. In another embodiment, preferred R, substituents
include R,,R,,,NCOO- wherein one of R,,, and R,,, is hydrogen and the other is
substituted or unsubstituted phenyl or heterocyclo. While R,y, and Ry, are
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selected from among these, in one embodiment X, is selected from substituted or
unsubstituted alkyl, alkenyl, phenyl or heterocyclo, more preferably substituted or
unsubstituted alkenyl, phenyl or heterocyclo, still more preferably substituted or
unsubstituted pheny! or heterocyclo, and still more preferably heterocyclo such as
furyl, thienyl or pyridyl. While R,;,, Ry, @and X, are selected from among these, in
one embodiment X; is selected from -COX,, wherein X, is phenyl, alkyl or
heterocyclo, more preferably phenyl. Alternatively, while R,4,, Ry, and X, are
selected from among these, in one embodiment X is selected from -COX,,
wherein Xy, is phenyi, alkyl or heterocyclo, more preferably phenyl, or X; is
-CO0OX,, wherein X, is alkyl, preferably t-butyl. Among the more preferred
embodiments, therefore, are taxanes corresponding to structure 2 in which (i) X;
is -COOX,, wherein X, is tert-butyl or X; is -COX,, wherein X,, is phenyl, (i) X, is
substituted or unsubstituted cycloalkyl, alkenyl, phenyl or heterocyclo, more
preferably substituted or unsubstituted isobutenyl, phenyl, furyl, thienyl, or pyridyl,
still more preferably unsubstituted isobutenyl, furyl, thienyl or pyridyl, and

(iii) Ry 18 R40aR1g,NCOO-, one of R,o, and R, is hydrogen and the other is
substituted or unsubstituted substituted or unsubstituted C, to C; alkyl, phenyi or
heterocyclo.

Among the preferred embodiments, therefore, are taxanes corresponding
to structure 1 or 2 wherein R, is Ry5.R0,NCOO- wherein R,,, is methyl and R,y is
hydrido. In this embodiment, X, is preferably cycloalkyl, isobutenyl, phenyl,
substituted phenyl such as p-nitrophenyl, or heterocyclo, more preferably
heterocyclo, still more preferably furyl, thienyl or pyridyl; and X; is preferably
benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more preferably benzoyl, t-
butoxycarbony! or t-amyloxycarbonyl. In one alternative of this embodiment, X, is
heteracyclo; X; is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more
preferably benzoyl, t-butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-
butoxycarbonyl; R, is benzoyl, Ry is keto and R,, is hydrido. In another alternative
of this embodiment, X; is heterocyclo; X; is benzoyl, alkoxycarbonyl, or
heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbonyl or t-
amyloxycarbonyl, still more preferably t-butoxycarbony!l; R, is benzoyl, R, is keto
and R,, is hydrido. In another alternative of this embodiment, X; is heterocyclo;
X is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more preferably benzoyi, t-
butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is
benzoyl, R, is keto and R,, is hydroxy. In another alternative of this embodiment,
X, is heterocyclo; X; is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more
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preferably benzoyl, t-butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-
butoxycarbonyl; R, is benzoyl, Ry is hydroxy and R,, is hydroxy. In another
alternative of this embodiment, X; is heterocyclo; X5 is benzoyl, alkoxycarbonyl, or
heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbonyl or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, R, is
hydroxy and R,, is hydrido. In another alternative of this embodiment, X; is
heterocyclo; X, is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more
preferably benzoyl, t-butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-
butoxycarbonyl; R, is benzoyl, Ry is acyloxy and R, is hydroxy. In another
alternative of this embodiment, X; is heterocyclo; X; is benzoyl, alkoxycarbonyl, or
heterocyclocarbonyl, more preferably benzoy), t-butoxycarbonyl or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyi, R, is
acyloxy and R, is hydrido. In each of the alternatives of this embodiment when
the taxane has structure 1, R, and R,, may each have the beta stereochemical
configuration, R; and R,, may each have the alpha stereochemical configuration,
R; may have the alpha stereochemical configuration while R, has the beta
stereochemical configuration or R, may have the beta stereochemical
configuration while R,, has the alpha stereochemical configuration.

Also among the preferred embodiments are taxanes corresponding to
structure 1 or 2 wherein Ry, is R,;,R,NCOO- wherein R,,, is ethyl and R,,, is
hydrido. In this embodiment, X, is preferably cycloalkyl, isobutenyl, phenyl,
substituted p'henyl such as p-nitrophenyl, or heterocyclo, more preferably
heterocyclo, still more preferably furyl, thienyl or pyridyl, and X; is preferably
benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more preferably benzoyi, t-
butoxycarbonyl or t-amyloxycarbonyl. In one alternative of this embodiment, X, is
heterocyclo; X; is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, mere
preferably benzoyl, t-butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-
butoxycarbonyl; R, is benzoyl, R, is keto and R,, is hydrido. In another alternative
of this embodiment, X, is heterocyclo; X; is benzoyl, alkoxycarbonyl, or
heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbonyl or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, R; is keto
and R,, is hydrido. In another alternative of this embodiment, X; is heterocyclo;
X is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more preferably benzoyl, t-
butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is
benzoyl, Ry is keto and R,, is hydroxy. In another alternative of this embodiment,
X, is heterocyclo; X; is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more
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preferably benzoyl, t-butoxycarbonyl or t-amyloxycarbonyl, still more preferably t-
butoxycarbonyl; R, is benzoyl, R, is hydroxy and R,, is hydroxy. In another
alternative of this embodiment, X, is heterocyclo; X, is benzoyl, alkoxycarbonyl, or
heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbonyl! or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, R; is
hydroxy and R,, is hydrido. In another alternative of this embodiment, X, is
heterocyclo; X, is benzoyl, alkoxycarbonyl, or heterocyclocarbonyl, more
preferably benzoyl, t-butoxycarbonyl or t~amyloxycarbonyl, still more preferably -
butoxycarbonyl; R, is henzoyl, R, is acyloxy and R,, is hydroxy. [n another

alternative of this embodiment, X, is heterocyclo; X, is benzoyi, alkoxycarbonyl, or

heterocyclocarbonyl, more preferably benzoyl, t-butoxycarbonyl or t-
amyloxycarbonyl, still more preferably t-butoxycarbonyl; R, is benzoyl, R, is
acyloxy and R,, is hydrido. In each of the alternatives of this embodiment when
the taxane has structure 1, R, and R,; may each have the beta stereochemical
configuration, R, and R,, may each have the alpha stereochemical configuration,
R, may have the alpha stereocchemical configuration while R,, has the beta
stereochemical configuration or R, may have the beta stereochemical
configuration while R, has the alpha stereochemical configuration.

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

BzO Acé
wherein X; and X, are as previously defined, P, Is a hydroxy protecting group,
and P, is either hydrogen or a hydroxy protecting group, by reaction with an
isocyanate or a carbamoyl chioride, followed by removal of the hydroxy protecting
group(s).

The intermediate taxane may be obtained by treatment of a B-lactam with
an alkoxide having the taxane tetracyclic nucleus and a C-13 metallic oxide
substituent to form compounds having a B-amido ester substituent at C-13 (as
described more fully in Holton U.S. Patent 5,466,834), followed by removal of
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either the C(10) protecting group, or both the C(10) and C(7) protecting groups.
The B-lactam has the formula (3):

Xs. O
*N—f

\‘L— '
X3 ‘0P,

(3)

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

wherein M is a metal or ammonium, and P, and P,, are hydroxy protecting
groups.

The alkoxide may be prepared from 10-deacetylbaccatin 1N by protection of
the C-7 and C-10 hydroxyl groups (as described more fully in Holton et al., PCT
Patent Application WO 99/09021) followed by treatment with a metallic amide.

Derivatives of 10-deacetylbaccatin Ill having alternative substituents at
C(2), C(9) and C(14) and processes for their preparation are known in the art.
Taxane derivatives having acyloxy substituents other than benzoyloxy at C(2)
may be prepared, for example, as described in Holton et al., U.S. Patent No.
5,728,725 or Kingston et al., U.S. Patent No. 6,002,023. Taxanes having acyloxy
or hydroxy substituents at C(9) in place of keto may be prepared, for example as
described in Holton et al., U.S. Patent No. 6,011,056 or Gunawardana et al., U.S.
Patent No. 5,352,806. Taxanes having a beta hydroxy substituent at C(14) may
be prepared from naturally occurring 14-hydroxy-10-deacetylbaccatin IIl.

Processes for the preparation and resolution of the B-lactam starting
material are generally well known. For example, the B-lactam may be prepared
as described in Holton, U.S. Patent No. 5,430,160 and the resulting enatiomeric
mixtures of B-lactams may be resolved by a stereoselective hydrolysis using a
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lipase or enzyme as described, for example, in Patel, U.S. Patent No. 5,879,929

Patel U.S. Patent No. 5,567,814 or a liver homogenate as described, for example,

in PCT Patent Application No. 00/41204. In a preferred embodiment in which the

B-lactam is furyl substituted at the C(4) position, the 8-lactam can be prepared as
5 illustrated in the following reaction scheme:

Step A
{ Do e, [LNO + A0 C
0 OCH; 0
QOCHs
S 6 7 8
Step B HaCO StepC  H,CO Step D
toluene ‘ Beef Liver @N O CAN, CH3CN
- j —_ .
NEta C ’OAc Resolution " "oac
Qb
()9 (t19
Step E Step F
0 0 |

- "DAc
O M
b °

(10

="  "oH /U\
Co OMe Co

+) 11 () 12

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

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

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

tumor growth in mammais including humans and are preferably administered in
the form of a pharmaceutical composition comprising an effective antitumor
amount of a compound of the instant invention in combination with at least one
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pharmaceutically or pharmacologically acceptable carrier. The carrier, also
known in the art as an excipient, vehicle, auxiliary, adjuvant, or diluent, is any
substance which is pharmaceutically inert, confers a suitable consistency or form
to the composition, and does not diminish the therapeutic efficacy of the antitumor
compounds. The carrier is "pharmaceutically or pharmacologically acceptable” if
it does not produce an adverse, allergic or other untoward reaction when
administered to a mammal or human, as appropriate.

The pharmaceutical compositions containing the antitumor compounds of
the present invention may be formulated in any conventional manner. Proper
formulation is dependent upon the route of administration chosen. The
compositions of the invention can be formulated for any routs of administration so
long as the target tissue is available via that route. Suitable routes of
administration include, but are not limited to, oral, parenteral (e.g., intravenous,
intraarterial, subcutaneous, rectal, subcutaneous, intramuscular, intraorbital,
intracapsular, intraspinal, intraperitoneal, or intrasternal), topical (nasal,
transdermal, intraocular), intravesical, intrathecal, enteral, pulmonary,
intralymphatic, intracavital, vaginal, transurethral, intradermal, aural,
intramammary, buccal, orthotopic, intratracheal, intralesional, percutaneous,
endoscopical, transmucosal, sublingual and intestinal administration.

Pharmaceutically acceptable carriers for use in the compasitions of the
present invention are well known to those of ordinary skill in the art and are
selected based upon a number of factors: the particular antitumor compound
used, and its concentration, stability and intended bicavailability; the disease,
disorder or condition being treated with the composition; the subject, its age, size
and general condition; and the route of administration. Suitable carriers are
readily determined by one of ordinary skill in the art (see, for example, J. G. Nairn,
in: Remington's Pharmaceutical Science (A. Gennaro, ed.), Mack Publishing Co.,
Easton, Pa., (1985), pp. 1492-1517, the contents of which are incorporated herein
by reference).

The compaositions are preferably formulated as tablets, dispersible
powders, pills, capsules, gelcaps, caplets, gels, liposomes, granules, solutions,
suspensions, emulsions, syrups, elixirs, troches, dragees, lozenges, or any other
dosage form which can be administered orally. Techniques and compositions for
making oral dosage forms useful in the present invention are described in the
following references: 7 Modern Pharmaceutics, Chapters 9 and 10 (Banker &
Rhodes, Editors, 1979); Lieberman et al., Pharmaceutical Dosage Forms; Tablets
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(1981); and Ansel, |ntroduction to Pharmaceutical Dosage Forms 2nd Edition
(1976). '

The compositions of the invention for oral administration comprise an
effective antitumor amount of a compound of the invention in a pharmaceutically
acceptable carrier. Suitable carriers for solid dosage forms include sugars,
starches, and other conventional substances including lactoss, talc, sucrose,
gelatin, carboxymethyliceliulose, agar, mannitol, sorbitol, calcium phosphate,
calcium carbonate, sodium carbonate, kaolin, alginic acid, acacia, corn starch,
potato starch, sodium saccharin, magnesium carbonate, tragacanth,
microcrystalline cellulose, colloidal silicon dioxide, croscarmellose sodium, talc,
magnesium stearate, and stearic acid. ‘Further, such solid dosage forms may be
uncoated or may be coated by known techniques; e.g., to delay disintegration and
absorption.

The antitumor compounds of the present invention are also preferably
formulated for parenteral administration, e.g., formulated for injection via
intravenous, intraarterial, subcutaneous, rectal, subcutaneous, intramuscular,
intraorbital, intracapsular, intraspinal, intraperitoneal, or intrasternal routes. The
compositions of the invention for parenteral administration comprise an effective
antitumor amount of the antitumor compound in a pharmaceutically acceptable
carrier. Dosage forms suitable for parenteral administration include solutions,
suspensions, dispersions, emulsions or any other dosage form which can be
administered parenterally. Techniques and compositions for making parenteral
dosage forms are known in the art.

Suitable carriers used in formulating liquid dosage forms for oral or
parenteral administration include nonaqueous, pharmaceutically-acceptable polar
solvents such as oils, alcohols, amides, esters, ethers, ketones, hydrocarbons
and mixtures thereof, as well as water, saline solutions, dextrose solutions (e.g.,
DWS5), electrolyte solutions, or any other aqueous, phérmaceutically acceptable
liquid.

Suitable nonaqueous, pharmaceutically-acceptable polar solvents include,
but are not limited to, alcohols (e.g., a-glycerol formal, B-glycerol formal, 1, 3-
butyleneglycol, aliphatic or aromatic alcohols having 2-30 carbon atoms such as
methanol, ethanol, propanol, isopropanol, butanol, t-butanol, hexanol, octanol,
amylene hydrate, benzy! alcohol, glycerin (glycerol}, glycol, hexylene glycol,
tetrahydrofurfuryl alcohol, lauryl alcohol, cetyl alcohol, or stearyl alcohol, fatty acid
esters of fatty alcohols such as polyalkylene glycols (e.g., polypropylene glycol,
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polyethylene glycol), sorbitan, sucrose and cholesterol); amides (e.g.,
dimethylacetamide (DMA), benzyl benzoate DMA, dimethylformamide, N-(B-
hydroxyethyl)-lactamide, N, N-dimethylacetamide_amides, 2-pyrrolidinone,
1-methyl-2-pyrrolidinone, or polyvinylpyrrolidone); esters (e.g., 1-methyl-2-
pyrrolidinone, 2-pyrrolidinone, acetate esters such as monoacetin, diacetin, and
triacetin, aliphatic or aromatic esters such as ethyl caprylate or octanoate, alkyl
oleate, benzyl benzoate, benzyl acetate, dimethylsulfoxide (DMSQO), esters of
glycerin such as mono, di, or tri-glyceryt citrates or tartrates, ethyl benzoate, ethyl
acetate, ethyl carbonate, ethyl lactate, ethyl oleate, fatty acid esters of sorbitan,
fatty acid derived PEG esters, glyceryl monostearate, glyceride esters such as
mono, di, or tri-glycerides, fatty acid esters such as isopropyl myristrate, fatty acid
derived PEG esters such as PEG-hydroxyoleate and PEG-hydroxystearate, N-
methyl pyrrolidinone, pluronic 60, polyoxyethylene sorbitol oleic polyesters such
as poly(ethoxylated),, 5, sorbitol poly(oleate), , poly(oxyethylene),;,, monooleate,
poly(oxyethylene),. ., mono 12-hydroxystearate, and poly(oxyethylene),. ,, mono
ricincleate, polyoxyethylene sorbitan esters such as polyoxyethylene-sorbitan
monooleate, polyoxyethylene-sorbitan monopalmitate, polyoxyethylene-sorbitan
monolaurate, polyoxyethylene—sofbitan monostearate, and Polysorbate® 20, 40,
60 or 80 from ICi Americas, Wilmington, DE, polyvinylpyrrolidone, alkyleneoxy
modified fatty acid esters such as polyoxyl 40 hydrogenated castor oil and
polyoxyethylated castor oils (e.g., Cremophor® EL solution or Cremophor® RH
40 solution), saccharide fatty acid esters (i.e., the condensation product of a
monosaccharide (e.g., pentoses such as riboée, ribulose, arabinose, xylose,
lyxose and xylulose, hexoses such as glucose, fructose, galactose, mannose and
sorbose, trioses, tetroses, heptoses, and octoses), disaccharide (e.g., sucrose,
maltose, lactose and trehalose) or oligosaccharide or mixture thereof with a C,-
C,, fatty acid(s)(e.g., saturated fatty acids such as caprylic acid, capric acid, lauric
acid, myristic acid, palmitic acid and stearic acid, and unsaturated fatty acids such
as palmitoleic acid, oleic acid, elaidic acid, erucic acid and linoleic acid)), or
steroidal esters); alkyl, aryl, or cyclic ethers having 2-30 carbon atoms (e.g.,
diethyl ether, tetrahydrofuran, dimethyl isosorbide, diethylene glycol monoethyl
ether); glycofurol (tetrahydrofurfury! alcohol polyethylene glyco! ether), ketones
having 3-30 carbon atoms (e.g., acetone, methyl ethyl ketone, methyl isobutyl
ketone); aliphatic, cycloaliphatic or aromatic hydrocarbons having 4-30 carbon
atoms (e.g., benzene, cyclohexane, dichloromethane, dioxolanes, hexane, n-
decane, n-dodecane, n-hexane, sulfolane, tetramethylenesuifon,
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tetramethylenesulfoxide, toluene, dimethylsulfoxide (DMSO), or
tetramethylenesulfoxide); oils of mineral, vegetable, animal, essential or synthetic
origin {(e.g., mineral oils such as aliphatic or wax-based hydrocarbons, aromatic
hydrocarbons, mixed aliphatic and aromatic based hydrocarbons, and refined
paraffin oil, vegetable oils such as linseed, tung, safflower, soybean, castor,
cottonseed, groundnut, rapeseed, coconut, palm, olive, corn, corn germ, sesame,
persic and peanut oil and glycerides such as mono-, di- or triglycerides, animal
oils such as fish, marine, sperm, cod-liver, haliver, squalene, squalane, and shark
liver oil, oleic oils, and polyoxyethylated castor oil); alkyl or aryl halides having 1-
30 carbon atoms and optionally more than one halogen substituent; methylene
chloride; monoethanolamine; petroleum benzin; trolamine; omega-3
polyunsaturated fatty acids (e.g., alpha-linolenic acid, eicosapentaenoic acid,
docosapentaenoic acid, or docosahexaenoic acid); polyglycol ester of
12-hydroxystearic acid and polyethylene glycol (Solutol® HS-15, from BASF,
Ludwigshafen, Germany); polyoxyethylene glycerol; sodium laurate; sodium
oleate; or sorbitan monooleate.

Other pharmaceutically acceptable solvents for use in the invention are
well known to those of ordinary skill in the art, and are identified in The
Chemotherapy Source Book (Williams & Wilkens Publishing), The Handbook of
Pharmaceutical Excipients, (American Pharmaceutical Association, Washington,
D.C., and The Pharmaceutical Society of Great Britain, London, England, 1968},
Modern Pharmaceutics, (G. Banker et al., eds., 3d ed.)(Marcel Dekker, Inc., New
York, New York, 1995), The Pharmacological Basis of Therapeutics, (Goodman &
Gitman, McGraw Hill Publishing), Pharmaceutical Dosage Forms, (H. Lieberman
et al., eds., }(Marcel Dekker, Inc., New York, New York, 1980), Remington's
Pharmaceutical Sciences (A. Gennaro, ed., 19th ed.)(Mack Publishing, Easton,
PA, 1995), The United States Pharmacopeia 24, The National Formuiary 19,
(National Publishing, Philadelphia, PA, 2000), A.J. Spiegel et al., and Use of
Nonaqueous Solvents in Parenteral Products, JOURNAL OF PHARMACEUTICAL
SCIENCES, Vol. 52, No. 10, pp. 917-927 (1963).

Preferred solvents include those known to stabilize the antitumor
compounds, such as oils rich in triglycerides, for example, safflower oil, soybean
oil or mixtures thereof, and alkyleneoxy modified fatty acid esters such as
polyoxyl 40 hydrogenated castor oil and polyoxyethylated castor oils (e.g.,
Cremophor® EL solution or Cremophor® RH 40 solution). Commercially
available triglycerides include Intralipid® emulsified soybean cil (Kabi-Pharmacia
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Inc., Stockholm, Sweden), Nutralipid ® emulsion (McGaw, lrvine, California),
Liposyn® Il 20% emulsion (a 20% fat emulsion solution containing 100 mg
safflower oil, 100 mg soybean oil, 12 mg egg phosphatides, and 25 mg glycerin
per mi of solution; Abbott Laboratories, Chicago, {llinois), Liposyn® 1!l 2%
emulsion (a 2% fat emuision solution containing 100 mg safflower oil, 100 mg
soybean oil, 12 mg egg phosphatides, and 25 mg glycerin per m! of solution;
Abbott Laboratories, Chicago, lllinois), natural or synthetic glycerol derivatives
containing the docosahexaenoyl group at ievels between 25% and 100% by
weight based on the total fatty acid content (Dhasco® (from Martek Biosciences
Corp., Columbia, MD), DHA Maguro® (from Daito Enterprises, Los Angeles, CA),
Soyacal®, and Travemulsion®. Ethanol is a preferred solvent for use in
dissolving the antitumor compound to form solutions, emulsions, and the like.
Additional minor components can be included in the compositions of the
invention for a variety of purposes well known in the pharmaceutical industry.
These components will for the most part impart properties which enhance
retention of the antitumor compound at the site of administration, protect the
stability of the composition, control the pH, facilitate processing of the antitumor
compound into pharmaceutical formulations, and the like. Preferably, each of
these components is individually present in less than about 15 weight % of the
total composition, more preferably less than about 5 weight %, and most
preferably less than about 0.5 weight % of the total composition. Some
components, such as fillers or diluents, can constitute up to 90 wt.% of the total
composition, as is well known in the formulation art. Such additives include
cryoprotective agents for preventing reprecipitation of the taxane, surface active,
wetting or emulsifying agents (e.g., lecithin, polysorbate-80, Tween® 80, pluronic
60, polyoxyethylene stearate ), preservatives (e.g., ethyl-p-hydroxybenzoate),
microbial preservatives (e.g., benzyl alcohol, phenol, m-cresol, chlorobutanol,
sorbic acid, thimerosal and paraben), agents for adjusting pH or buffering agents
(e.g., acids, bases, sodium acetate, sorbitan monolaurate), agents for adjusting
osmolarity (e.g., glycerin), thickeners {e.g., aluminum monostearate, stearic acid,
cetyl alcohol, stearyl alcohol, guar gum, methyl cellulose, hydroxypropylcellulose,
tristearin, cetyl wax esters, polyethylene glycol), colorants, dyes, flow aids,
non-volatile silicones (e.g., cyclomethicone), clays (e.g., bentonites), adhesives,
bulking agents, flavorings, sweeteners, adsorbents, fillers (e.g., sugars such as
lactose, sucrose, mannitol, or sorbitol, cellulose, or calcium phosphate), diluents
(e.g., water, saline, electrolyte solutions), binders (e.g., starches such as maize
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starch, wheat starch, rice starch, or potatci starch, gelatin, gum tragacanth, methyt
cellulose, hydroxypropyl methylceilulose, sodium carboxymethyl celluiose,
polyvinylpyrrolidone, sugars, polymers, acacia), disintegrating agents (e.g.,
starches such as maize starc'h, wheat starch, rice starch, potato starch, or
carboxymethyl starch, cross-linked polyvinyl pyrrolidone, agar, alginic acid or a
salt thereof such as sodium alginate, croscarmellose sodium or crospovidone),
lubricants (e.g., stlica, talc, stearic acid or salts thereof such as magnesium
stearate, or polyethylene glycol), coating agents (e.g., concentrated sugar
solutions including gum arabic, talc, polyvinyl pyrrolidone, carbopol gel,
polyethylene glycol, or titanium dioxide), and antioxidants (e.g., sodium
metabisulfite, sodium bisulfite, sodium sulfite, dextrose, phenols, and
thiophenols).

In a preferred embodiment, a pharmaceutical composition of the invention
comprises at least one nonaqueocus, pharmaceutically acceptable solvent and an
antitumor compound having a solubility in ethanol of at least about 100, 200, 300,
400, 500, 600, 700 or 800 mg/ml. While not being bound to a particular theory, it
is believed that the ethanol solubility of the antitumor compound may be directly
related to its efficacy. The antitumor compound can also be capable of being
crystallized from a solution. In other words, a crystalline antitumor compound,
such as compound 1393, can be dissolved in a solvent to form a solution and
then recrystallized upon evaporation of the solvent without the formation of any
amorphous antitumor compound. It is also preferred that the antitumor compound
have an ID50 value (i.e, the drug concentration producing 50% inhibition of
colony formation) of at least 4, 5, 6, 7, 8, 9, or 10 times less that of paclitaxel
when measured according to the protocol set forth in the working examples.

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

Dosage and regimens for the administration of the pharmaceutical
compositions of the invention can be readily determined by those with ordinary
gkill in treating cancer. It is understood that the dosage of the antitumor
compounds will be dependent upon the age, sex, health, and weight of the
recipient, kind of concurrent treatment, if any, frequency of treatment, and the
nature of the effect desired. For any mode of administration, the actual amount of
antitumor compound delivered, as well as the dosing schedule necessary to
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achieve the advantageous effects described herein, will also depend, in part, on
such factors as the bioavailability of the antitumor compound, the disorder being
treated, the desired therapeutic dose, and other factors that will be apparent to
those of skill in the art. The dose administered to an animal, particularly a human,
in the context of the present invention should be sufficient fo effect the desired |
therapeutic response in the animal over a reasonable period of time. Preferably,
an effective amount of the antitumor compound, whether administered orally or by
another route, is any amount which would result in a desired therapeutic response
when administered by that route. Preferably, the compositions for oral
administration are prepared in such a way that a single dose in one or more oral
preparations contains at least 20 mg of the antitumor compound per m?of patient
body surface area, or at least 50, 100, 150, 200, 300, 400, or 500 mg of the
antitumor compound per m? of patient body surface area, wherein the average
body surface area for a human is 1.8 m?. Preferably, a single dose of a
composition for oral administration contains from about 20 to about 600 mg of the
antitumor compound per m® of patient body surface area, more preferably from
about 25 to about 400 mg/m?* even more preferably, from about 40 to about 300
mg/m?, and even more preferably from about 50 to about 200 mg/m?. Preferably,
the compositions for parenteral administration are prepared in such a way that a
single dose contains at least 20 mg of the antitumor compound per m? of patient
body surface area, or at least 40, 50, 100, 150, 200, 300, 400, or 500 mg of the
antitumor compound per m?of patient body surface area. Preferably, a single
dose in one or more parenteral preparations contains from about 20 to about 500
mg of the antitumor compound per m? of patient body surface area, more
preferably from about 40 to about 400 mg/m* and even more preferably, from
about 60 to about 350 mg/m?. However, the dosage may vary depending on the
dosing schedule which can be adjusted as necessary to achieve the desired
therapeutic effect. 1t should be noted that the ranges of effective doses provided
herein are not intended to limit the invention and represent preferred dose
ranges. The most preferred dosage will be tailored to the individual subject, as is
understood and determinable by one of ordinary skill in the art without undue
experimentation.

The concentration of the antitumor compound in a liquid pharmaceutical
composition is preferably between about 0.01 mg and about 10 mg per ml of the
composition, more preferably between about 0.1 mg and about 7 mg per ml, even
more preferably between about 0.5 mg and about 5 mg per ml, and most
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preferably between about 1.5 mg and about 4 mg per mi. Relatively low
concentrations are generally preferred because the antitumor compound is most
soluble in the solution at low concentrations. The concentration of the antitumor
compound in a solid pharmaceutical composition for oral administration is
preferably between about 5 weight % and about 50 weight %, based on the total
weight of the composition, more preferably between about 8 weight % and about
40 weight %, and most preferably between about 10 weight % and about 30
weight %.

In one embodiment, solutions for oral administration are prepared by
dissolving an antitumor compound in any pharmaceutically acceptable soivent
capable of dissolving the compound (e.g., ethano! or methylene chloride) to form
a solution. An appropriate volume of a carrier which is a solution, such as
Cremophor® EL solution, is added to the solution while stirring to form a
pharmaceutically acceptable solution for oral administration to a patient. If
desired, such solutions can be formulated to contain a minimal amount of, or to
be free of, ethanol, which is known in the art to cause adverse physiological
effects when administered at certain concentrations in oral formulations.

In another embodiment, powders or tablets for oral administration are
prepared by dissolving an antitumor compound in any pharmaceutically
acceptable solvent capable of dissolving the compound (e.g.,ethanol or
methylene chloride) to form a solution. The solvent can optionally be capable of
evaporating when the solution is dried under vacuum. An additional carrier can
be added to the solution prior to drying, such as Cremophor® EL solution. The
resulting solution is dried under vacuum to form a glass. The glass is then mixed
with a binder to form a powder. The powder can be mixed with fillers or other
conventional tabletting agents and processed to form a tablet for oral
administration to a patient. The powder can also be added to any liquid carrier as
described above to form a solution, emulsion, suspension or the like for oral
administration.

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

pharmaceutically acceptable emulsion for parenteral administration to a patient. If

desired, such emulsions can be formulated to contain a minimal amount of, or to
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be free of, ethano!l or Cremophor® solution, which are known in the art to cause
adverse physiological effects when administered at certain concentrations in
parenteral formulations.

Solutions for parenteral administration can be prepared by dissolving an
antitumor compound in any pharmaceutically acceptable solvent capable of
dissolving the compound (e.g., ethano! or methylene chloride) to form a solution.
An appropriate volume of a carrier which is a solution, such as Cremophor®
solution, is added to the solution while stirring to form a pharmaceutically
acceptable solution for parenteral administration to a patient. If desired, such
solutions can be formulated to contain a minimal amount of, or to be free of,
ethanol or Cremophor® solution, which are known in the art to cause adverse
physiological effects when administered at certain concentrations in parenteral
formulations.

If desired, the emulsions or solutions described above for oral or parenteral
administration can be packaged in IV bags, vials or other conventional containers
in concentrated form and diluted with any pharmaceutically acceptabile liquid,
such as saline, to form an acceptable taxane concentration prior to use as is
known in the art.

Definitions

The terms "hydrocarbon” and “hydrocarbyl” as used herein describe
organic compounds or radicals consisting exclusively of the elements carbon and
hydrogen. These moieties include alkyl, alkenyl, alkynyl, and aryl moieties.
These moieties also include alkyl, alkenyl, alkynyl, and aryl moieties substituted
with other aliphatic or cyclic hydrocarbon groups, such as alkaryl, alkenaryl and
alkynaryl. Unless otherwise indicated, these moieties preferably comprise 1 to 20
carbon atoms.

The “substituted hydrocarbyl” moieties described herein are hydrocarbyl
moieties which are substituted with at least one atom other than carbon, including
moieties in which a carbon chain atom is substituted with a hetero atom such as
nitrogen, oxygen, silicon, phosphorous, boron, sulfur, or a halegen atom. These
substituents include halogen, heterocyclo, alkoxy, alkenoxy, alkynoxy, aryloxy,
hydroxy, protected hydroxy, keto, acyl, acyloxy, nitro, amino, amido, nitro, cyano,
thiol, ketals, acetals, esters and ethers,

Unless otherwise indicated, the alkyl groups described herein are
preferably lower alkyl containing from one to eight carbon atoms in the principal
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chain and up to 20 carbon atoms. They may be straight or branched chain or
cyclic and include methyl, ethyl, propyl, isopropyl, butyl, hexyl and the like.

Unless otherwise indicated, the alkenyl groups described herein are
preferably lower alkeny! containing from two to eight carbon atoms in the principal
chain and up to 20 carbon atoms. They may be straight or branched chain or
cyclic and include ethenyl, propenyl, isopropenyl, butenyl, isobutenyl, hexenyl,
and the like.

Unless otherwise indicated, the alkynyl groups described herein are
preferably lower alkynyl containing from two to eight carbon atoms in the principal
chain and up to 20 carbon atoms. They may be straight or branched chain and
include ethynyl, propynyl, butynyl, isobutynyl, hexynyl, and the like.

The terms “aryl" or "ar" as used herein alone or as part of another group
denote optionally substituted homocyclic aromatic groups, preferably monocyclic
or bicyclic groups containing from 6 to 12 carbons in the ring portion, such as
phenyl, biphenyl, naphthyl, substituted phenyl, substituted biphenyl or substituted
naphthyl. Phenyl and substituted phenyl are the more preferred aryl.

The terms "halogen™ or "halo" as used herein alone or as part of another
group refer to chlorine, bromine, fluorine, and iodine.

The terms "heterocyclo™ or "heterocyclic” as used herein alone or as part of
another group denote optionally substituted, fully saturated or unsaturated,
monocyclic or bicyclic, aromatic or nonaromatic groups having at least one
heteroatom in at least one ring, and preferably 5 or 6 atoms in each ring. The
heterocyclo group preferably has 1 or 2 oxygen atoms, 1 or 2 sulfur atoms, and/or
1 to 4 nitrogen atoms in the ring, and may be bonded to the remainder of the
molecule through a carbon or heteroatom. Exemplary heterocyclo include
hetercaromatics such as furyl, thienyl, pyridyl, oxazolyl, pyrrolyl, indolyl, quinolinyl,
or isoquinolinyl and the like. Exemplary substituents include one or more of the
following groups: hydrocarbyl, substituted hydrocarbyl, keto, hydroxy, protected
hydroxy, acyl, acyloxy, alkoxy, alkenoxy, alkynoxy, aryloxy, halogen, amido,
amino, nitro, cyano, thiol, ketals, acetals, esters and ethers.

The term "heteroaromatic" as used herein alone or as part of ancther
group denote optionally substituted aromatic groups having at least one
heteroatom in at least one ring, and preferably 5 or 6 atoms in each ring. The
heteroaromatic group preferably has 1 or 2 oxygen atoms, 1 or 2 sulfur atoms,
andfor 1 to 4 nitrogen atoms in the ring, and may be bonded to the remainder of
the molecule through a carbon or heteroatom. Exemplary heteroaromatics
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include furyl, thienyl, pyridyl, oxazolyl, pyrrolyl, indolyl, quinolinyl, or isogquinolinyl
and the like. Exemplary substituents include one or more of the following groups:
hydrocarbyl, substituted hydrocarbyl, keto, hydroxy, protected hydroxy, acyl,
acyloxy, alkoxy, alkenoxy, alkynoxy, aryloxy, halogen, amido, amino, nitro, cyano,
thiol, ketals, acetals, esters and ethers.

The term "acyl," as used herein alone or as part of another group, denotes
the moiety formed by removal of the hydroxyl group from the group --COOH of an
organic carboxylic acid, e.g., RC(Q)-, wherein R is R, R'O-, R'R®N-, or R'S-, R is
hydrocarbyl, heterosubstituted hydrocarbyl, or heterocyclo and R? is hydrogen,
hydrocarbyl or substituted hydrocarbyl. |

The term "acyloxy,” as used herein alone or as part of another group,
denotes an acyl group as described above bonded through an oxygen linkage
(--0--), e.g., RC(O)O-~ wherein R is as defined in connection with the term "acyl.”

Unless otherwise indicated, the alkoxycarbonyloxy moieties described
herein comprise lower hydrocarbon or substituted hydrocarbon or substituted
hydrocarbon moieties.

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

The terms "hydroxyl protecting group” and “hydroxy protecting group” as
used herein denote a group capable of protecting a free hydroxy! group
("protected hydroxyl") which, subsequent to the reaction for which protection is
employed, may be removed without disturbing the remainder of the molecule. A
variety of protecting groups for the hydroxyl group and the synthesis thereof may
be found in "Protective Groups in Organic Synthesis" by T. W. Greene, John
Wiley and Sons, 1981, or Fieser & Fieser. Exemplary hydroxyl protectihg groups
include methoxymethyl, 1-ethoxyethyl, benzyloxymethyl,
(.beta.-trimethylsilylethoxy)methyl, tetrahydropyranyl,

2,2 24trichloroethoxycarbonyl, t-butyl{diphenyl)silyl, trialkylsilyl,
trichloromethoxycarbony! and 2,2,2-trichloroethoxymethyl.

As used herein, “Ac” means acetyl; “Bz" means benzoyl; “Et" means ethyi;
“Me"” means methyl; “Ph” means phenyl; “iPr" means isopropyl; “tBu” and “-Bu”
means tert-butyl; “R” means lower alky! unless otherwise defined; “py’ means
pyridine or pyridyl; “TES” means triethylsilyl; “TMS” means trimethylsily(; “LLAH”
means lithium aluminum hydride; “10-DAB” means 10-desacetylbaccatin i1i7;
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“amine protecting group” includes, but is not limited to, carbamates, for example,
2,2,2-trichloroethylcarbamate or tertbutylcarbamate; “protected hydroxy” means -
OP wherein P is a hydroxy protecting group; “tBuOCQ” and “Boc” mean tert-
butoxycarbonyl; “AmOCO” means tert-amyloxycarbonyl; “2-FuC0O” means 2-
furylcarbonyl; “2-ThCO” means 2-thienylcarbonyl; “2-PyCO” means 2-
pyridylcarbonyl; “3-PyCO” means 3-pyridylcarbonyl; “4-PyCQO" means 4-
pyridylcarbonyl; “C,H,CO” means butenylcarbonyl; “EtOCO” means
ethoxycarbonyl; “ibueCO” means isobutenylcarbonyl; “iBuCO” means
isobutylcarbonyl; “iBuOCO" means isobutoxycarbonyl; “iPrOCO” means
isopropyioxycarbonyl; “nPrOCO” means n-propyloxycarbonyl; “nPrCO” means n-
propylcarbonyl; “ibue”™ means isobutenyl; “THF” means tetrahydrofuran; “DMAP”
means 4-dimethylamino pyridine; “LHMDS” means Lithium
HexamethylDiSilazanide.

The following examples illustrate the invention.

Example 1

7,10-(bis)-carbobenzyloxy-10-deacetyl baccatin lll. To a solution of 10-DAB
(1.14 g, 2.11 mmol) in 20 mL of methylene chloride was added DMAP (6.20 g,
50.6 mmol) and benzyl chloroformate (1.8 mL, 12.7 mmol) slowly under a
nitrogen atmosphere. The mixture was heated to 40-45 oC, kept at this
temperature for 2 h, and an additional 1.8 mL (12.7 mmol) of benzyl
chloroformate was added. Heating at 40-45 oC was continued for an additional 6
h, the mixture was diluted with 200 mL of CH2Ci2 and washed three times first:
with 1N HCI and then with saturated sodium bicarbonate solution. The combined
washings were extracted three times with 30 mL of CH2Cl2, the organic layers
were combined, washed with brine, dried over Na2S04, and concentrated under
reduced pressure. Chromatography of the residue on silica gel eluting with
CH2Cl2/EtOAC gave 1.48 g (86%) of 7,10-(bis)-carbobenzyloxy-10-deacstyl
baccatin Ill.
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7,10-(bis)-carbobenzyloxy-3'-tesphenyl-3'-(2-thienyl)-2’-O-triethylsilyl
docetaxel. To a solution of 425 mg (0.523 mmol) of 7,10-(bis)-carbobenzyloxy-
10-deacetyl baccatin [l in THF (4.5 mL) at -45 oC under a nitrogen atmosphere
was added 0.80 mL of a solution of LHMDS (0.98 M) in THF dropwise. The
mixture was kept at -45 oC for 1h prior to addition of a solution of 341 mg (0.889
mmol) of cis-N-tbutoxycarbonyl-3-triethylsilyloxy-4-(2-thienyl) azetidin-2-one in 2
mL of THF. The mixture was allowed to warm to 0 =C, and after 2 h was poured
into 20 mL of saturated ammonium chiloride solution. The aqueous layer was
extracted three times with 50 mL of EtOAc/Hexanes (1:1) and the organic layers
were combined, washed with brine, dried over Na2S04 and concentrated.
Chromatography of the residue on silica gel eluting with EtOAc/Hexanes gave
576 mg (92%) of 7,10-(bis)-carbobenzyloxy-3'-desphenyl-3'-(2-thienyl)-2’-O-
triethylsilyl docetaxel.

3’-Desphenyl-3’-(2-thienyl)-2’-O-triethylsilyl docetaxel. A suspension of 550
mg of 7,10-(bis)-carbobenzyloxy-3'-desphenyl-3'-(2-thienyl)-2'-O-triethylsilyl
docetaxel and 50 mg of 10% Pd/C in 30 mL of EtOH and 10 mL of EtOAc was
stirred under a hydrogen atmosphere for 2 h at room temperature. The slurry was
filtered through a pad of celite 545 which was then washed with EtOAc. The
washings were concentrated and the residue was purified by column
chromatography on silica gel using EtOAc/Hexanes as eluent to give 405 mg
(95%) of 3'-desphenyl-3’~(2-thieny!}-2"-O-triethylsilyl docetaxel.




w0 01/57033 PCT/US01/03633

10

15

20

24

3’-Desphenyl-3'-(2-thienyl)-2’-O-triethylsilyl-10-N-ethylcarbamoyl| docetaxel.
To a slurry of 3'-desphenyi-3'-(2-thienyl)-2'-O-triethylsilyl docetaxel (201 mg,
0.217 mmol) and CuCl (43.0 mg, 0.434 mmol) in THF (3.5 mL) at -15 oC under a
nitrogen atmosphere was added a solution of 51.5 mL (0.651 mmol) of ethyl
isocynate in 1.9 mL of THF. The mixture was warmed to 0 °C and after 1.4 h 5mL
of saturated aqueous sodium bicarbonate solution and 20 mL of ethyl acetate
were added, The water layer was extracted three times with 50 mL of ,
EtOAc/Hexanes (1:1). The organic layers were combined, dried over Na2S04 and
evaporated to give 218 mg of a residue which was used directly without
purification.

Boc. OCONHEt Boc. OCONHEt
0 H O
-— — ’ = Ol "
s OH
2722

3’-Desphenyl-3’-(2-thienyl)-10-N-ethylcarbamoyl docetaxel (2722). To a
solution of the 218 mg of 3'-desphenyl-3’-(2-thienyl)-2’-O-triethylsilyl-10-N-
ethylcarbamoyl docetaxel obtained above in 6 mL. of pyridine and 12 mL of
CH3CN at 0 °C was added 1.0 mL of 49% aqueous HF. The mixture was warmed
to room temperature and after 2.5 h 50 mL of EtOAc was added. The mixture
was washed with saturated aqueous sodium bicarbonate solution and brine, dried
over sodium sulfate, and concentrated under reduced pressure. Chromatography
of the residue on silica gel using CH2Cl2/MeOH as eluent gave 169 mg (88% for 2
steps) of 3'-desphenyl-3'-(2-thienyl)-10-N-ethylcarbamoyl docetaxel (2722).
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The procedures described in Example 1 were repeated, but other suitably

protected B-lactams and acylating agents were substituted for the B-lactam and
acylating agent of Example 1 to prepare the series of compounds having the
combination of substituents identified in the following table. The following table
also includes characterization data for certain of these compounds, along with
characterization data for the compound (2722) prepared in Example 1.

OCONHEt

No.

X,

m.p. {°C)

[a],(CHCL)

Elemental Analysis

2600

2-pyridyl

173-175

-71.4 (¢ 0.22)

Found: C, 60.70; H, 6.69
(Calcd. for C, H;N,O,,.0.5H,0: C,
60.79; H, 6.58)

2616

3-pyridyl

183-185

-61.0 (c 0.20)

Found: C, 58.96; H, 6.51
(Caled. for C gHs;N,0,5.2H,0: C,
59.00; H, 6.69)

2622

3-thienyl

173-175

-68.1 (c 0.19)

Found:; C, 58.40; H, 6.42
(Calcd. for G, Hs:N,0,:5.H,0: C,
58.47; H, 6.47)

2633

i-propy!

170-172

-75.7 {c 0.22)

Found: C, 60.10; H, 7.15
(Caled. for C,3HgN,O45.H0: C,
59.84: H, 7.24)

2686

ibutenyl

167-169

-108.7 (¢ 0.17)

Found: C, 61.12; H, 7.10
{Calcd. for C,,H,N,0,;.0.5H,0: C,
61.02; H, 7.10)

2692

4-pyridyl

203-205

-69.7 (c 0.18)

Found: C, 60.19; H, 6.61
(Caled. for C,;Hg,N,O,5.H,0: C,
60.13; H, 6.62)

2700

2-furyl

169-171

-73.6 (c 0.22)

Found:; C, 60.59; H, 6.58
(Calcd. for CyHN,Oq6: C, 60.82;
H, 6.50)

T

2717

3-furyl

165-167

-53.8 (¢ 0.23)

Found: C, 60.07; H, 6.48
{(Calcd. for C, HeN,044.0.5H,0: C,
60.14; H, 6.54)
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2722 2-thienyl 166-168 -52.2 {c 0.25) Found: C, 58.28; H, 6.32
(Caled. for C yHzeN,0,58.H,0: C,
58.47; H, 6.47)
2733 | cyclohutyl 168-170 -73.9 (¢ 0.23) Found; C, 60.96; H, 7.02
(Caled. for C,,HgN,0,5.0.5H,0: C,
61.02; H, 7.10)
2757 | cyclopropyl | 168-170 -91.7 {c 0.23) Found: C, 60.07; H, 6.86
(Calcd. for C,3HgNO,..H,0: C,
59.98; H, 7.02)
Example 3
5 The procedures described in Example 1 were repeated, but other suitably

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

substituents identified in the following table.

10




WO 01/57033 PCT/US01/03633

10

15

20

25

27
Compound | X, X, Ry
2640 tBuOCO- phenyl EINHCOO-
2743 tBuOCO- p-nitrophenyl EtNHCOO-
6015 tC4H;CO- 2-furyl 3,4diFPhNHCOO-
6024 tC,H;CO- 2-furyl PhNHCOO-
6072 tC,H;CO- 2-furyl EtNHCOO-
Example 4

Following the processes described in Example 1 and elsewhere herein, the
following specific taxanes having structural formula 14 and the combinations of
substituents identified in the following table may be prepared, wherein R, is as
previously defined including wherein Ry, is R;5,RzNCOO- and (a) R,y, and Ry,
are each hydrogen, (b) one of R,,, and R,,, is hydrogen and the other is '
(i) substituted or unsubstituted C, to C, alkyl such as methyl, ethyl, or straight,
branched or cyclic propyl, butyl, pentyl, or hexyl; (i) substituted or unsubstituted
C, to G, alkenyl such as ethenyl or straight, branched or cyclic propenyl, butenyl,
pentenyl or hexenyl; (iii) substituted or unsubstituted C, to C, alkynyl such as
ethynyl or straight or branched propynyl, butynyl, pentynyl, or hexynyl,

(iv) substituted or unsubstituted phenyl, or (v) substituted or unsubstituted
heteroaromatic such as furyl, thienyl, or pyridyl, or (¢) R,,, and R, are
independently (i) substituted or unsubstituted C, to C; alkyl such as methyl, ethyl,
or straight, branched or cyclic propyl, butyl, pentyl, or hexyl; (ii} substituted or
unsubstituted C, to C, alkenyl such as ethenyl or straight, branched or cyclic
propenyl, butenyl, pentenyl or hexenyl; (iii) substituted or unsubstituted C, to C,
alkynyl such as ethynyl or straight or branched propynyl, butynyl, pentynyl, or
hexynyl; (iv) substituted or unsubstituted phenyl, or (v) substituted or
unsubstituted heteroaromatic such as furyl, thienyl, or pyridyl. For example, Ry,
may be R,;,R,,,NCOO- wherein one of Ry, and Ry, is hydrogen and the other is
methyl, ethyl, or straight, branched or cyclic propyl. The substituents may be
those identified elsewhere herein for substituted hydrocarbyl.
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Xs Xs Rio

tBuOCO 2-furyl R.0aR16sNCOO-
tBuOCO 3-furyl R10aR10sNCOO-
tBuOCO 2-thienyl R.0aR16eNCOO-
tBuOCO 3-thienyl R,0aR16NCOO-
tBuOCO 2-pyridyl R,0:R16eNCOO-
tBuOCO 3-pyridyl R,gaR15eNCOO-
tBuOCO 4-pyridyl R,zR19,NCOO-
tBuOCO isobutenyl Ri0:R1eNCOO-
tBuOCO isopropyl R5:R1eNCOO-
tBuOCO cyclopropyl R0aR10sNCOO-
tBuOCO cyclobutyl R,5aR1gNCOO-
tBuOCO cyclopentyl R,0.R15NCOO-
tBuOCO phenyl R,0aR1sNCOO-
benzoyl 2-furyl R,0aR4p,NCOO-
benzoyl 3-furyl R0aR1gsNCOO-
benzoyl 2-thienyl R,0aR15,NCOO-
benzoyl 3-thienyl R,0aR10,NCOO-
benzoyl 2-pyridyl R,0aR1:NCOO-
benzoyl 3-pyridyl R,gaR10sNCOO-
benzoyl 4-pyridyl R,0aRi0sNCOO-
benzoyl ‘isabutenyl R,0aR10,NCOO-
benzoyl isopropyl R,0aR10,NCOO-
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benzoyl cyclopropyl R;gaR16,NCOO--
benzoyl cyclobutyl R0aR40sNCOO-
benzoyl cyclopentyl Ri0zR10sNCOO-
benzoyl phenyl R5aR10sNCOO-
2-FuCoO- 2-furyl Ri0aR10,NCOO-
2-FuCo- 3-furyl R1aR1g,NCOO-
2-FuCoO- 2-thienyl R5R10,NCOO-
2-FuCoO- 3-thienyl R 0.R10,NCOO-
2-FuCoO- 2-pyridyl R0aR16NCOO-
2-FuCO- 3-pyridy! R,0aR1gsNCOO-
2-FuCO- 4-pyridyl R,0:R15,NCOO-
2-FuCO- isobutenyl Ri0aR1geNCOO-
2-FuCoO- isopropyl R10aR10,NCOO-
2-FuCoO- cyclopropyl Ri0aR4g,NCOO-
2-FuCo- cyclobutyl R0aR10,NCOO-
2-FuCO- cyclopentyl RpaR40sNCOO-
2-FuCo- phenyl R6aR16,NCOO-
2-ThCO- 2-furyl Ri0aR10,NCOO-
2-ThCO- 3-furyl R,0zR155NCOO-
2-ThCO- 2-thieny! . R10aR40sNCOO-
2-ThCO- 3-thienyl R,0aR10sNCOO-
2-ThCO- 2-pyridy! R0aR10sNCOO-
2-ThCO- 3-pyridyl R;0aR1gsNCOO-
2-ThCO- 4-pyridyl R;0.R10.NCOO-
2-ThCO- isobutenyl R,0aR15NCOO-
2-ThCO- isopropyl R,0aR15NCOO-
2-ThCO- cyclopropyl R0aR15sNCOO-
2-ThCO- cyclobutyi R,0aR10,NCOO-
2-ThCO- cyclopentyl R,0.R15,NCOO-
2-ThCO- phenyl R,02R16sNCOO-
2-PyCO- 2-furyl R40aR15sNCOO-
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2-PyCO- 3-furyl R5aR,NCOO-
2-PyCO- 2-thienyl R.0aR1NCOO-
2-PyCO- 3-thienyl R,0aR15sNCOO-
2-PyCO- 2-pyridyl R,0aR1sNCOO-
9 | 2-PyCO- 3-pyridyl R10aR1gNCOO-
2-PyCO- 4-pyridyl R,0aR15sNCOO-
2-PyCO- isobutenyl RgaR1gsNCOO-
2-PyCO- isopropyl R0aR10sNCOO-
2-PyCO- cyclopropyl R10aR1aNCOO-
10 | 2-PyCO- cyclobutyl R.0aR1sNCOO-
2-PyCO- cyclopentyl R,0aR40,NCOO-
2-PyCO- phenyi Ri0aR16sNCOO-
3-PyCO- 2-furyl R.g.R1:zNCOO-
3-PyCO- 3-furyl R.gR15NCOO-
15 | 3-PyCO- 2-thienyl R,0.R16,NCOO-
3-PyCO- 3-thienyl R0aR10sNCOO-
3-PyCO- 2-pyridyl R,5.R10,NCOO-
3-PyCO- 3-pyridy! R.0aR16sNCOO-
3-PyCO- 4-pyridyl R.0:R16NCOO-
20 | 3-PyCO- isobutenyl R.0aR16NCOO-
3-PyCO- isopropyl R.0aR15sNCO0O-
3-PyCO- cyclopropyl R.5aR16NCOO-
3-PyCO- cyclobutyl R,02R1sNCOO-
3-PyCQO- cyclopentyl Ry0aR1esNCOO-
25 | 3-PyCO- phenyl R10aR16NCOO-
4-PyCO- 2-furyl Ry0aR1sNCOO-
4-PyCO- 3-furyl R10aR1NCOO-
4-PyCO- 2-thienyl R0aR10sNCOO-
4-PyCO- 3-thienyl R10aR10,NCOO-
30 | 4-PyCO- 2-pyridyl R40zR10,NCOO-
4-PyCO- 3-pyridyl R:0aR10NCOO-




WO 01/57033

10

15

20

25

30

31

PCT/USU1/03633

4-PyCO- 4-pyridyl R,0aR1g,NCOO-
4-PyCO- isobutenyl R10aR10sNCOO-
4-PyCO- isopropyl R10aR10sNCOO-
4-PyCO- cyclopropyi RpaR1uNCOO-
4-PyCO- cyclobutyl R10aR10sNCOO-
4-PyCO- cyclopentyl R0aR1sNCOO-
4-PyCO- phenyl R402R10,NCOO-
C,H,CO- 2-furyl R0aR1c,NCOO-
C,H,CO- 3-furyl R0aR1zNCOO-
C,H,CO- 2-thienyl R,0aR1sNCOO-
C,H,CO- 3-thienyl R10aR10:NCOO-
C,H,CO- 2-pyridyl R10aR10NCOO-
C,H,CO- 3-pyridyl R10aR106NCOO-
C,H,CO- 4-pyridyl R40aR10sNCOO-
C,H,CO- isobutenyl R10aR1ceNCOO-
C,H,CO- isopropyl Ri0aR1asNCOO-
C,4H,CO- cyclopropyl R10.R1c,NCOO-
C,H,CO- cyclobutyl RigaR1gsNCOO-
C,H,CO- cyclopentyl R,5,R,,NCOO-
C,H,CO- phenyl R,0aReNCOO-
EtOCO- 2-furyl R,0aRuNCOO-
EtOCO-. 3-furyl Ri0aR1ssNCOO-
EtOCO- 2-thienyl Ri0aR10,NCOO-
EtOCO- 3-thienyl R,0.R1NCOO-
EtOCO- 2-pyridyl R14aR16NCOO-
EtOCO- 3-pyridyl R.0aR15,NCOO-
EtOCO- 4-pyridyl R10aR1,NCOO-
EtOCO- isobutenyl R,0aR10,NCOO-
EtOCO- isopropyl R,0aR1sNCO0O-
EtOCO- cyclopropyl R aR10NCOO-
EtOCO- cyclobutyl R0aR15eNCOO-
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EtOCO- cyclopentyl R,0aR1NCOO-
Et0OCO- phenyl R,0.R10sNCOO-
ibueCO- 2-furyl RipaR4gpsNCOO-
ibueCO- 3-furyl R0aR15sNCOO-
jbueCO- 2-thienyl RiaRigsNCOO-
ibueCO- 3-thienyl R;0aR1gNCOO-
ibueCO- 2-pyridyl R;0aRgsNCOO-
ibueCO- 3-pyridyl R 0aR10,NCOO-
ibueCO- 4-pyridyl R0aR10sNCOO-
ibueCO- isobutenyl R,0aR10sNCOO-
ibueCO- isopropyt R;0aR10sNCOO-
ibueCO- cyclopropyl R,0:R1NCOO-
ibueCO- cyclobutyl R16aR1,NCOO-
ibueCO- cyclopentyl Ri0aR1g,NCOO-
ibueCO- phenyl R5.Rp,NCOO-
iBuCO- 2-furyl R 0aR40,NCOO-
iBuCO- 3-furyl R,0aR5uNCOO-
iBuCO- 2-thienyl R;0aR40sNCOO-
iBuCO- 3-thienyl R;0aR10eNCOO-
iBuCO- 2-pyridyl R4paR10sNCOO-
iBuCO- 3-pyridyl R15aR1aeNCOO-
iBuCO- 4-pyridyl R0aR16sNCQOO-
iBuCO- isobutenyl Ry0aR10sNCOO-
iBuCO- isopropyl Ri0aR10sNCOO-
iBuCO- cyclopropyl Ri0aR1sNCOO-
iBuCO- cyclobutyl R40aR10sNCOO-
iBuCO- cyclopentyl R,0aR10sNCOO-
iBuCO- phenyl R,0aR1NCOO-
iBuOCO- 2-furyl R{0aR16eNCOO-
iBuOCO- 3-furyl R0aR1psNCOO-
iBuOCO- 2-thienyl R16aR15,NCOO-
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iBuOCO- 3-thienyl R.0:R1goNCOO-
iBUuOCO- 2-pyridyl R0aR16NCOO-
iBuOCO- 3-pyridyl R0aR16NCOO-
iBuOCO- 4-pyridyl R16aR16,NCOO-
5 |[iBuOCO- isobutenyl R0.R1uNCOO-
iBuOCO- isopropyl R;0aR10tNCOO-
iBuOCO- cyclopropyl R,g.R10,NCOO-
iBuOCO- cyclobutyl R,.R0,NCOO-
iIBUOCO- cyclopentyl R,0.R10,NCOO-
10 | iBuOCO- phenyl R16aR10:NCOO-
iPrOCO- 2-furyl R10aR10,NCOO-
iPrOCO- 3-furyl R0aR10,NCOO-
iPrOCO- 2-thienyl R0aR40,NCOO-
iIProCO- . 3-thienyl R40aR1sNCOO-
15 | iPrOCO- 2-pyridyl R0aR10sNCOO-
IProOCO- 3-pyridyl R,0aR10,NCOO-
iPrOCO- 4-pyridy! R,0aR10sNCOO-
iPrOoCO- isobutenyl R10aRsNCOO-
iPrOCO- isopropyl R10aR1sNCOO-
20 | iPrOCO- cyclopropyl R,02R:sNCOO-
iPrOCO- cyclobutyl R4aR10sNCOO-
iPrOCO- cyclopentyl R5aR10eNCOO-
iPrOCO- phenyl R0aR10sNCOO-
nPrOCO- 2-furyi Ri6aR10,NCOO-
25 | nPrOCO- 3-furyl Ri0aR16,NCOO-
nPrOCO- 2-thienyl R,0.R10:NCOO-
nPrOCO- 3-thienyl R,0aR16sNCOO-
nPrOCO- 2-pyridyl R,0:R10NCOO-
nPrOCO- 3-pyridyl R0aR1gsNCOO-
30 | nPrOCO- 4-pyridyl R,0aR0sNCOO-
nPrOCO- isobutenyl R 5aR10sNCOO-
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nPrOCO- isopropyl R0aR1uNCOO-
nPrOCO- cyclopropyl R0aR4,NCOO-
nPrOCO- cyclobutyl R,0aRzNCOO-
nPrOCO- cyclopentyl R10aRg,NCOO-
nProCO- phenyl R10aR4sNCOO-
nPrCO- 2-furyl R10aR1gsNCOO-
nPrCO- 3-furyl Ri0aR1,NCOO-
nPrCO- 2-thienyl R 0aR1,NCOO-
nPrCO- 3-thienyl RgaR1uNCOO-
nPrCO- 2-pyridyl R0aR1c»NCOO-
nPrCO- 3-pyridyl Ri0aRg,NCOO-
nPrCO- 4-pyridyl R,0aR15sNCOO-
nPrCO- isobutenyl R10aR1g,NCOO-
nPrCO- isopropyl Ri0aR10,NCOO-
nPrCO- cyclopropyl Ri0aR0,NCOO-
nPrCO- cyclobutyl R0aR4g,NCOO-
nPrCO- cyclopentyl R10aR4g,NCOO-
nPrCO- phenyl R5aR1sNCOO-
Example 5

Following the processes described in Example 1 and elsewhere herein, the
following specific taxanes having structural formula 15 may be prepared, wherein
R, is hydroxy and R,, in each of the series (that is, each of series “A” through “K"}
is as previously defined, including wherein R, is R,4,R4.NCOO- and one of Ry,
and R, is hydrogen and the other is (i) substituted or unsubstituted C, to C; alkyl
such as methyl, ethyl, or straight, branched or cyclic propyl, butyl, pentyl, or
hexyl; (ii) substituted or unsubstituted C, to C; alkenyl such as ethenyl or straight,
branched or cyclic propenyl, butenyl, pentenyl or hexenyl; (iii) substituted or
unsubstituted C, to C; alkynyl such as ethynyl or straight or branched propynyi,
butynyl, pentynyl, or hexynyl; (iv) phenyl or substituted phenyl such as nitro,
alkoxy or halosubstituted phenyl, or (v) substituted or unsubstituted
heteroaromatic such as furyl, thienyl, or pyridyl. The substituents may be those
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identified elsewhere herein for substituted hydrocarbyl. In one embodiment,
preferred R,, substituents include R, ,R,,,NCOO- wherein one of R,,, and Ry, is
hydrogen and the other is methyl, ethyl, or straight, branched or cyclic propyl, n
another embodiment, preferred R,, substituents include R,,R,,,NCOO- wherein
one of R, and R, is hydrogen and the other is substituted methyl, ethyl, or
straight, branched or cyclic propyl.

In the "A” series of compounds, X,, is as otherwise as defined herein.
Preferably, heterocyclo is substituted or unsubstitued furyl, thienyl, or pyridyl, X,,
is substituted or unsubstitued furyl, thienyl, pyridyl, phenyl, or lower alkyl {e.g.,
tert-butyl), and R, and R,, each have the beta stereochemical configuration.

in the “B” series of compounds, X,, and R,, are as otherwise as defined
herein. Preferably, heterocyclo is preferably substituted or unsubstiiued furyl,
thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl,
pyridyl, phenyl, or lower alkyi (e.g., tert-butyl), R,, is preferably substituted or
unsubstitued furyl, thienyl, pyridyl, phenyl, or lower alkyl, and R, and R, each
have the beta sterecchemical configuration.

In the “C” series of compounds, X,, and R, are as otherwise as defined
herein. Preferably, heterocyclo is preferably substituted or unsubstitued furyl,
thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl,
pyridyl, phenyl, or lower alkyl (e.g., tert-butyl), R,, is preferably substituted or
unsubstitued furyl, thienyl, pyridyl, phenyl, or lower alkyl, and R,, Ry and R,, each
have the beta stereocchemical configuration.

In the “D” and “E" series of compounds, X,, is as otherwise as defined
herein. Preferably, heterocyclo is preferably substituted or unsubstitued furyl,
thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl,
pyridyl, phenyl, or lower alkyl (e.g., tert-butyl), and R,, R, (series D only) and Ry,
each have the beta stereochemical configuration.

[n the “F” series of compounds, X,,, R,, and Ry, are as otherwise as
defined herein. Preferably, heterocyclo is preferably substituted or unsubstitued
furyl, thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl,
pyridyl, phenvyl, or lower alky! (e.g., tert-butyl), R,, is preferably substituted or
unsubstitued furyl, thienyl, pyridyl, phenyl, or lower alkyl, and R;, Rg and Ry, each
have the beta stereochemical configuration.

In the “G” series of compounds, X, and R,, are as otherwise as defined
herein. Preferably, heterocyclo is preferably substituted or unsubstitued furyl,
thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl,
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pyridyl, phenyl, or lower alkyl (e.g., tert-butyl), R,, is preferably substituted or
unsubstitued furyl, thienyl, pyridyl, phenyl, or lower alkyl, and R,, R; and R,, each
have the beta stereochemical configuration.

In the "H” series of compounds, X,, is as otherwise as defined herein.
Preferably, heterocyclo is preferably substituted or unsubstitued furyl, thienyl, or
pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl, pyridyl, phenyl,
or lower alkyl (e.g., tert-butyl), R,, is preferably substituted or unsubstitued furyl,
thienyl, pyridyl, phenyl, or lower alkyl, and R; and R,, each have the beta
stereochemical configuration.

tn the “I” series of compounds, X,, and R,, are as otherwise as defined
herein. Preferably, heterocyclo is preferably substituted or unsubstitued furyi,
thienyl, or pyridyl, X, is preferably substituted or unsubstitued furyl, thienyl,
pyridyl, phenyl, or lower alkyl (e.g., tert-butyl), R,, is preferably substituted or
unsubstitued furyl, thienyl, pyridyl, phenyl, or lower alkyl, and R, and R,; each
have the beta stereochemical configuration.

In the “J” series of compounds, X,, and R,, are as otherwise as defined
herein. Preferably, heterocyclo is preferably substituted or unsubstitued furyl,
thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl,
pyridyl, phenyl, or lower alkyl (e.g., tert-butyl), R,, is preferably substituted or
unsubstitued furyl, thienvl, pyridyl, phenyl, or lower alkyl, and R,, Ry and R,, each
have the beta stereochemical configuration.

In the “K" series of compounds, X,;, R,, and Ry, are as otherwise as
defined herein. Preferably, heterocyclo is preferably substituted or unsubstitued
furyl, thienyl, or pyridyl, X,, is preferably substituted or unsubstitued furyl, thienyl,
pyridyl, phenyl, or lower alkyl {(e.g., tert-butyl), R,, is preferably substituted or
unsubstitued furyl, thienyl, pyridyl, phenyl, or lower alkyl, and R,, R, and Ry, each
have the beta stereochemical configuration.

Any substituents of each of X;, X;, R,, R;, and R, may be hydrocarbyl or
any of the heteroatom containing substituents selected from the group consisting
of heterocyclo, alkoxy, alkenoxy, alkynoxy, aryloxy, hydroxy, protected hydroxy,
keto, acyloxy, nitro, amino, amido, thiol, ketal, acetal, ester and ether moieties,
but not phosphorous containing moieties.
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Series

X,

Rio

L

A1

‘Coox-m

heterocyclo

RioaRisNCOO-

10 | A2

-COXy5

heterocyclo

R‘anR‘lUbN COO'

A3

-CONHX,,

heterocycio

RmaRmbN CQOO-

A4

-COOX,q

optionally
substituted
C, to C, alkyl

R10aR0,NCOO-

O|0C|O |0

ITII|ZZT|T|

A5

-COXqq

optionally
substituted
C, to C, alkyl

R10sR10oNCOC-

AB

LCONHX,,

optionally
substituted
C, to C, alkyl

R1 03R1ODNC00-

15 | A7

_COOX,,

optionally
substituted
C,t1oGC,
alkenyl

R10aR1obNCOO'

A8

-COXy

optionally
substituted
C,t10C,
alkenyl

RwaRmbNCOO'

CHCOO-

A9

-CONHX,,

optionally
substituted
C,toC,
alkeny!

RicRiosNCOO-

C,H,COO-

A10

_COOX,,

optionally
substituted
C,10GC,
alkynyl

R;0aRisNCOO-

CeH,COO-
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A1

-COX,,

optionally
substituted
C,t0 G,
alkynyl

R10aR15NCOO-

C,4H,CO0-

A12

-CONHX,,

optionally
substituted
C,t0 C;
alkynyl

Ri6aR1asNCOO-

CsHsCOO-

B1

-COOX,,

heterocyclo

R16aR1gNCOO-

R,,COO-

B2

-COX,

heterocyclo

R,,COO-

5 |[B3

-CONHX,,

heterocyclo

R1 03R1 DbN COO'

R,,COO-

B4

-COOX,,

optionally
substituted
C, to C, alkyl

R,0aR1sNCOO-

R,,COO-

Q|00 |0O

I{T|XT| T

B5

-COX,y

optionaily
substituted
C, to Gy alkyl

R10aR10sNCOO-

R,.COO-

BG

-CONHX,,

aptionally
substituted
C, to C, alkyl

R10aR10,NCOO-

R,,COO-

B7

-COOX,,

optionally
substituted
C,t0 Cyq
alkenyl

Ri6aR1asNCOO-

RzaCOO'

10 |B8

-COX,,

optionally
substituted
C,i0 G,
alkenyl

R16aR10,NCOO-

RzaCOO'

B9

-CONHX,,

optionally
substituted
C,t0 G,
alkenyl

Ri0aR10sNCOO-

R,,C00-

B10

-COOX,,

optionally
substituted
C,to Gy
alkynyl

R16aR15sNCOO-

Rzacoo'

B11

-COXyq

optionally
substituted
C,t0C,

R1 naR-' DbNCO O'

R,,COO-

alkynvl
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B12

“CONHX,,

optionally
substituted
C,to G,
alkynyl

Ri6aR1g,NCQO-

R,,COO-

C1

-COOX,,

heterocyclo

R'IUaR'lObN COO"

C4HsCOO0-

R,,COO-

c2

'COX10

heterocyclo

RmaRmbNCOO"

C.H,COO-

R.COO-

C3

-CONHX,,

heteracyclo

Ri0alR10,NCQO-

CeHscOO"

RgaCOO'

C4

-COOX,,

optionally
substituted

C, to C, alkyl

R;0aR1eNCOO-

CH,COO-

R,,COO-

i gy i i ) e

C5

-COX,,

optionally
substituted

C, to C4 alkyl

R,,COO-

Cc6

-CONHX,,

optionally
substituted

C, to G, alkyl

R1 DER‘[ObN COO"

C¢H,COO-

R,,COO-

Cc7

-COOX4,

optionally
substituted
C,to G,
alkenyl

R,paR1aeNCOO-

C4H,CO0-

R,,COO-

C8

-COX,,

optionally
substituted
C,t0 C,
alkenyl

R,,COO-

C9

'CON HX10

optionally
substituted
C,toC,
alkenyl

R10sR10,NCOO-

C,H.COO-

RQECOO‘

C10

-COOX,,

optionally
substituted
C,t0 G
alkynyl

RmaRthCOO'

C,H,COO-

R,,COO-

C11

-COX,,

optionally
substituted
C,t0Cy
alkynyl

R1OaR1 obN COO-

C,H.COO-

R,,COO-

C12

"CON me

opticnally
substituted
C,to Gy
alkynyl

R1aR15:NCOO-

C,H.COO-

R,,COO-

D1

-COOX,,

heterocyclo

R10.R10sNCOO-

C,HsCOO-

OH

D2

-COX,

heterocyclo

Ri0aR 105N COO0-

OH
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D3

-CONHX,,

heterocyclo

R10aRippNCOO-

CoH,COO-

OH

D4

optionally
substituted
C, to G, alkyl

R10:R10sNCCO-

C,H,COO-

OH

D5

-COX,,

optionally
subsitituted
C, to C; alkyl

Ri0:R1o,NCOO-

C,H,COO-

OH

D6

~-CONHX,,

optionally
substituted
C, to C, alkyl

RmaRmbN COO-

C,HsCOO-

OH

'COOX10

optionally
substituted
C,10C,
alkenyl

R10:R40sNCOO-

C,H,CO0-

OH

D8

-COX,,

optionally
substituted
C,to G,
alkenyl

R10aR10eNCOO-

C.H.COO-

OH

DS

‘CON HX“}

optionalty
subsfituted
C,to C,
alkenyl

Ri0sR10NCOO-

C,H.COO-

OH

D10

-COOX,4,

optionally
substituted
C,1to C,
alkynyl

Ri0eR10,NCOO-

CBHscOO-

OH

D11

-COX,4,

optionally
substituted
C, to G;
alkynyl

R1DaR1ubNCOO'

CoHsCOO-

OH

10 | D12

-CONHX.,

optionally
substituted
C,to G,
alkynyl

R1 uaR10bNCOO-

C,H,COO-

E1

-COOX4,

heterocyclo

Ri0aR10sNCOO-

C,H,COO0-

OH

E2

-COX4,

heterocyclo

RuosR1seNCOO-

C,H,COO-

OH

E3

-CONHX,

heterocyclo

Ri6aR10,NCOO-

C.H,COO0-

OH

E4

-CO0X,,

optionally
substituted
C, to C; alkyl

R1OER1UbN COO-

C,H,COO0-

cl|Oo|O|0O

OH

15 | E5

-COX,,

optionally
substituted
C, 1o C, alkyl

RygsRisNCOO-

C4HCOO0-

OoH
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E6

-CONHX,,

optionally
substituted
C, to C; alkyl

R103R10bNCOO‘

CGH5COO' O

OH

| E7

-CO0X,,

optionally
substituted
C,to G
alkenyl

C,H,COO- | O

OH

E8

-COX4

optionally
substituted
C,10GC,
alkenyt

R10aR1csNCOO-

C,H.CO0- | O

OH

ES

_CONHX,,

opticnally
substituted
C,toCq
alkenyl

Ry0aRiasNCOO-

CH,CO0- |0

OH

5 |E10

-COOX,,

optionally
substituted
C,to Gy
alkynyl

R']OER‘IObN COO'

CoHsCOO- | O

OH

E11

-COX,y

optionally
substituted
C,to0 G,
alkynyl

RanR‘]ObNCOO‘-‘

C,H,CO0- |0

OH

E12

‘CON HX10

optionally
substituted
C,toC,
alkynyl

R10aR10,NCOO-

C,H:C00- |0

OH

F1

-COOX,q

heterocyclo

RmawaNCOO‘

R,,C0O0-

R,,COO-

F2

-COX,4,

heterocyclo

R,,COO-

10 |F3

-CONHX,,

heterocyclo

RmaRmbNCOO‘

R,,COO-

R,,COO-

F4

-COOX,,

optionally
substituted
C, to C; alkyl

R,,COO-

RgaCoO'

IT|T|xT|XT

FS

-COX,,

optionally
substituted
C, to C, alkyl

R0.R10:NCOO-

R,,COO-

R,,COO-

F6&

'CON HX10

optionally
substituted
C, to G, alkyl

RmawaN COO-

R,,COO-

R,,CO0-

F7

'COOX-'U

optionally
substituted
C,t0 Gy
alkenyl

RwaRmbNCOO‘

R,,COO-

R,,COO-
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F8

-COX4,

optionally
substituted
C,t10C,
alkenyl

RmaRmbN COO0-

R,,COO-

R;,COO0-

FS

-CONHX,,

optionally
substituted
C,to Gy
alkenyl

R;0aR1sNCOO-

R,,COO-

R.,COO-

F10

-COOX,,

optionally
substituted
C,toCy
alkynyl

R12aR10sNCOO-

R,,COO-

R,,COO-

F11

-COX4,

optionally
substituted
C,to Gy
alkynyl

Ri0aR10:NCOO-

R,,COO-

R;,COO0-

5 F12

-CONHX,,

optionally
substituted
C,t0 C,
alkynyl

R10aR10NCOO-

R,,COO-

R,,COO-

G1

'COOX1D

heterocyclo

R,,COO-

CH

G2

-COX,,

heterocyclo

R0:R106NCOO-

R,,CO0-

OH

G3

-CONHX,,

heterocyclo

R;0aR10sNCOO-

R,,COO-

OH

G4

-CO0X,,

optionally
substituted

C, to G, alkyl

R,0.R10:NCOO-

R,,COO-

OH

I|T|IT |

10 | G5

| “COX,,

oplionally
substituted

C, to C, alkyl

R10aR10,NCOO-

R,,COO-

OH

G6

-CONHX,,

optionally
substituted

C, to G, alkyl

R16sR10sNCOO-

R..COO-

OH

G7

-COOX,,

optionally
substituted
C,to C,
alkenyl

R10eR10sNCOO-

R,,COO-

OH

G8

-COX,,

optionally
substituted
C,t0 Cs
alkenyl

RmaRwhNCOO'

R,.COO-

OH
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G9

-CONHX,,

opfionally
substituted
C,to G,
alkenyl

R,,COO-

OH

G10

-COOX,,

optionally
substituted
C,t0 G
alkyny!

R1 UER'l OhNCOO'

R,,COO-

OH

G11

-COX4,

optionally
substituted
C,to G,
alkynyl

Ri0aR10,NCOO-

R,,COO-

OH

G12

'CON HX1O

optionaliy
substituted
C,t0 Cg
alkynyl

R16aR1,NCOOC-

RzaCOO‘

OH

'COOX10

heterocyclo

OH

OH

H2

-COX,4,

heterocyclo

R10aR10NCOO-

C,HCO0-

OH

OH

H3

“CONHX,,

heterocyclo

R1DaR1DbNCOO'

CsHsCOO'

CH

OH

H4

-COOX,,

optionally
substituted
C, to C, alkyl

R0aR10sNCOO-

C,H,COO0-

OH

OH

HS

-COX4,

optionally
substituted
C, to G; alkyl

R16aR10sNCOO-

C,HsCOO-

OH

OH

10 | H6

-CONHX,

optionally
substituted
C, to C; alkyl

R10aR1sNCOO-

CeHsCOO"

OH

OH

H7

-COOX,,

optionally
substituted
C,t0C,
alkenyl

RmaRmbN COO-

C:H,COO-

OH

OH

H8

-COX,,

optionally
substituted
C,t0 G,
alkenyl

R10aR10bNCQO'

CoH,CO0-

OH

OH

H9

“CONHX,,

optionally
substituted
C.to C,
alkenyl

Ri6aR1psNCOO-

CsHscOO'

OH

OH
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H10

-COOX,,

optionally
substituted
C,to C,
alkyny!

RiuaR1oNCOO-

C,HsCOO-

OH

OH

H11

"COX1O

optionally
substituted
C,to C,
alkynyl

R10aR1gsNCOQ-

OH

CH

H12

-CONHX,,

optionally
substituted
C,toCy
alkynyl

R 0aR16eNCOO-

CaH,CO0-

OH

-COOX,,

heterocyclo

R103R10bN COO'

R,.COO-

OH

-COX,,

heterocyclo

Ri6aR10sNCOO-

R,,COO-

OH

-CONHX,,

heterocyclo

Ry0aR1suNCOO-

R,,COO-

OH

-COOX,,

optionally
substituted
C, to C; alkyl

R,,COO-

0|0 |0|0O

OH

-COX,,

optionally
substituted
C, to C; alkyl

R0sR10NCOO-

R.COO-

OH

~CONHX,

optionally
substituted
C, to C, alkyl

RmaRmchoo'

R,,COO-

OH

10 |17

-COOX,,

optionally
substituted
C,toC,
atkenyl

R,,COO-

OH

-COX,,

oplionally
substituted
C.to G,
alkenyl

R1OER1ObN COO'

R,,COO-

OH

-CONHX,,

optionally
substituted
C,to C,
alkenyl

R0aR:esNCOO-

R,,COO-

OH

110

.COOX,,

optionally
substituted
C,10C,
alkynyl

Ry0aR1gNCOO-

R,,COO-

OH
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111

-COXyq

optionally
substituted
C,foC,
alkynyl

Rio:R osNCOO-

R,.COO-

OH

12

~CONHX,,

optionally
substituted
C,t0 Gy
alkynyl

R10aR10NCOO-

R,,COO-

OH

J1

-COOX,,

heterocyclo

R10:RpuNCOO-

R,,COO-

OH

OH

J2

heterocyclo

R1OaR1DbNCOO_

RZGCO O'

OH

OH

-CONHX,,

heterocyclo

RmaRmbNCOO'

R,.COO-

OH

OH

J4

-COOX,,

optionally
substituted
C, to C; alkyl

Ri0aR1aNCOO-

R,,COO-

OH

OH

J5

-COX,,

optionally
substituted
C, to.C; alkyl

R;0aR10,NCOO-

R,.COO-

OH

OH

JB

-CONHX,,

optionally
substituted
C, to C; alkyl

R10aR10sNCOO-

R,,COO-

OH

OH

J7

-CO0X,4,

optionally
substituted
C,t0C,
alkenyl

R10aR10NCOO-

R,,COO-

OH

OH

10 | J8

-COX4

optionally
substituted
C,t0 Cy
alkenyl

R10&R1UbNCOO"

R,,COO-

OH

OH

J9

-CONHX,,

optionally
substituted
C,10 G,
alkenyl

R1 03R10bN COO'

R,,COO-

OH

OH

J10

-COO0X,

optionally
substituted
C,t0 C,
alkynyl

R;0aRe,NCOO-

R,,COO-

OH

OH

J11

-COX,

optionally
substituted
C.to G,
alkynyl

R0aR10,NCOO-

R,,COO-

OH

OH
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M2

-CONHX,

cptionally
substituted
C,to G,
alkynyl

RmawaNCOO'

R,,COO-

OH

OH

K1

-COOX10

heterocyclo

R10aR10sNCOO-

R,,COO-

R,.COO-

OH

'COX10

heterocydlo

R10aR1sNCOO-

R,,COO-

R,,COO-

OH

K3

"CONHX10

heterocyclo

R105R16,NCOO-

R,,COO-

R,,COO-

OH

K4

_COOX10

optionally
substituted
C, to Cy alkyl

Ri0aRigNCOO-

R,,COO-

R,,COO-

OH

K5

optionally
substituted
C, to C, alkyl

R,.COO-

R, COO-

OH

K6

optionally
substituted
C, to C; alkyl

RzaCOO"

R,,COO-

OH

K7

-CO0OX,,

optionally
substituted
C,to G,
alkenyl

R10aR1aNCOO-

R,,COO-

R,,COO-

OH

K8

-COX,q

optionally
substituted
C,to G,
alkenyl

R1 03R1ODNCOO-

R,,COO-

R,,COO-

OH

K9

-CONHX4,

optionally
substituted
C,t0C,
alkenyl

R16aR10NCOO-

R2aCOO‘

R,,COO-

OH

K10

optionaily
substituted
C,toC,
alkynyl

R1 OaRTUhNCOO'

RZaCOO'

R,,COO-

OH

K11

-COX,,

optionally
substifuted
C,to C,
alkynyl

RmaRmbNCOO'

R,,COO-

R,,COO-

OH

K12

-CONHX,,

opticnally
substituted
C,to G,
alkynyl

R10aR10NCOO-

R,,COO-

RQECOO"

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

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

Compound | IN VITRO

ID 50 {nm) HCT116

taxol 2.1
docetaxel 0.6
2600 <1
2616 27
2622 <1
2633 <10
2686 <1
2692 <1
2700 <1
2717 <1
2722 <1
2733 <10
2757 <1
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2640 <1
2743 <1
6015 <10
6024 <1
6072 <1
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Claims
1. A taxane having the formula:

wherein
R, is acyloxy;
R, is hydroxy;
R, is keto, hydroxy, or acyloxy;
10 R, is carbamoyloxy;
R,, is hydrido or hydroxy;
X, is substituted or unsubstituted alkyl, alkenyl, alkynyl, phenyl or
heterocyclo, wherein alkyl comprises at ieast two carbon atoms;
Xs is -COX,,, -COOX,,, or -CONHX,,;
15 X,q Is hydrocarbyl, substituted hydrocarbyl, or heterocyclo; and
Ac is acetyl.

2. The taxane Of C]aim 1 Whefein R10 iS R103R10bNCOO' and R-ma and R'[Ob
are independently hydrogen, hydrocarbyl, substituted hydrocarbyl, or heterocyclo.

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

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

5. The taxane of claim 2 wherein X; is -COX,, wherein X,; is phenyl, or X;
is -COOX,, wherein X,, is t-butyl.

8. The taxane of claim 2 wherein R, is hydrido.
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7. The taxane of claim 6 wherein X, is 2-furyl, 3-furyl, 2-thienyi, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C; alkenyi, or C, - C, alkynyl.

8. The taxane of claim 6 wherein X; is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyi, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyt, C, - C, alkyl, C, - C, alkenyl, or C, - Cy alkynyl or X; is -COOX,, and X, is
substituted or unsubstituted C, - C, alkyl, C, - C, alkenyl, or C, - C; alkynyl.

9. The taxane of claim 6 wherein X; is ~COX,, and X/, is phenyl, or X; is

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

11. The taxane of claim 10 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C;4 alkyl, C, - C, alkenyl, or C, - C,
alkynyl.

12. The taxane of claim 10 wherein X; is -COX,, and X, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C, alkyl, C, - C; alkenyl, or C, - C, alkynyl or X; is -COOX,, and X, is
substituted or unsubstituted C, - C, alkyl, C, - C, alkenyl, or C, - C; alkynyl.

13. The taxane of claim 10 wherein X; is -COX,, and Xy, is phenyl, or X; is
-CO0X,, and X, is t-butyl.

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

15. The taxane of claim 14 wherein X is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C; alkenyt, or C, - G,
alkynyl.

16. The taxane of claim 14 wherein X; is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - Cg alkenyl, or C, - Cg alkynyl or X is -COOX,, and X,q is
substituted or unsubstituted C, - C, alkyl, C, - C, alkenyl, or C, - C4 alkynyl.
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17. The taxane of claim 14 wherein X; is -COX,, and X,, is phenyl, or X, is
-CO0X,, and X,, is t-butyl.

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

19. The taxane of claim 18 whereln X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - C4 alkenyl, or C, - C,
alkynyl.

20. The taxane of claim 18 wherein X; is -COX,;, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - Cg alkyl, C, - Cg4 alkenyl, or C, - G4 alkynyl or X; is -COOX,; and Xy, is
substituted or unsubstituted C, - C; alkyl, C, - C; alkenyl, or C, - C; alkynyl.

21. The taxane of claim 18 wherein X; is -COX,, and X,, is phenyl, or X; is
-CO0X,, and X,, is t-butyl.

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

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

24, The taxane of claim 22 wherein X; is -COX,, and X,; is substituted or
unsubstituted phenyl, 2-furyl, 3-furyt, 2-thienyl, 3-thienyl, 2-pyridyt, 3-pyridyt, 4-
pyridyl, C, - C; alkyl, C, - Cq alkenyl, or C, - Cg alkynyl or X, is -COOX,, and X, Is
substituted or unsubstituted C, - C; alkyl, C, - C; alkenyl, or C, - C, alkynyl.

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

26. The taxane of claim 2 wherein R,, is hydrido, R, is keto, and R, is
benzoyloxy.
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27. The taxane of claim 26 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - C; alkenyl, or C, - C,
alkynyl.

28. The taxane of claim 26 wherein X; is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - C; alkenyl, or C, - C; alkynyl or X, is -COOX,, and X,, is
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyl, or C, - C4 alkynyl.

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

30. The taxane of claim 1 wherein R,, is Rp.R,0,NCOO-, one of R,¢, and
R is hydrogen and the other is hydrocarbyl, substituted hydrocarbyl, or
heterocyclo.

31. The taxane of claim 30 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - C, alkenyl, or C, - G
alkynyl.

32. The taxane of claim 30 wherein X; is -COX,, and X, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4~
pyridyl, C, - C4 alkyl, C, - C4 alkenyl, or C, - C, alkynyl, or X; is -COOX,, and X,; is
substituted or unsubstituted C, - C; alkyl, C, - C; alkenyl, or G, - C, alkynyl.

33. The taxane of claim 30 wherein X; is -COX,; and X, is phenyl, or X; is
-COO0OX,, and X, is t-butyl.

- 34. The taxane of claim 30 wherein R,, is hydrido.

35. The taxane of claim 34 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl,.C, - C; alkenyl, or C, - G4
alkynyl. :

36. The taxane of claim 34 wherein X; is -COX,, and X,; is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
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pyridyl, C, - Cg alkyl, C, - G4 alkenyl, or C, - C; alkynyl or X is -COOX,, and X, is
substituted or unsubstituted C, - G, alkyl, C, - C4 alkenyl, or C, - C, alkynyl.

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

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

39. The taxane of claim 38 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridy!, 3-pyridyl, 4-pyridyl, C, - C4 alkyl, C, - C, alkenyi, or C, - C,
alkynyl,

40. The taxane of claim 38 wherein X; is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyi, 3-pyridyl, 4-
pyridyl, C, - C, alkyl, C, - C; alkenyl, or C, - C; alkynyl or X; is -COOX,, and X,, is
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C, - C; alkynyl.

41. The taxane of claim 38 wherein X; is -COX,, and X,; is phenyl, or X is
-CO0X,, and X, is t-butyl.

42. The taxane of claim 30 wherein R,, is hydrido and R, is keto.

43. The taxane of claim 42 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - Cg4 alkenyl, or C, - C4
alkynyl.

44. The taxane of claim 42 wherein X; is -COX,, and X,; is substituted or
unsubstituted phenyl, 2-furyt, 3-furyl, 2-thienyl, 3-thieny!, 2-pyridyt, 3-pyridwvt, 4-
pyridyl, C, - C; alkyl, C, - C4 alkenyl, or C, - C; alkynyl or X; is -COOX,, and X,q is
substituted or unsubstituted C, - C, alkyl, C, - C4 alkenyl, or C, - C, alkynyl.

45. The taxane of claim 42 wherein X, is -COX,, and X,, is phenyl, or X; is
-COO0X,, and X,, is t-butyl.

46. The taxane of claim 30 wherein R, is benzoyloxy and R, is keto.
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47. The taxane of claim 46 wherein X; is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyi, 4-pyridyl, C, - Cg alkyl, C, - Cy alkenyl, or C, - C,
alkynyl.

48. The taxane of claim 46 wherein X; is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C4 alkyl, C, - C; alkenyl, or C, - G; alkynyl or X, is -COOX,, and X,; is
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyl, or C, - C, alkynyl.

49. The taxane of claim 46 wherein X; is -COX,, and X,, is phenyl, or X; is
-CO0OX,; and X, is t-butyl.

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

51. The taxane of claim 50 wherein X; is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C; alkenyl, or C, - C,
alkynyl. '

52. The taxane of claim 50 wherein X; is -COX,, and X, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - Cg alkyl, C, - C; alkenyl, or C, - G alkynyl or X5 is -COOX,; and X, is
substituted or unsubstituted C, - C; alkyl, C, - C; alkenyl, or C, - C, alkynyl.

53. The taxane of claim 50 wherein X; is -COX,, and X,, is phenyi, or X; is
-COO0X,, and X, is t-butyl.

54. The taxane of claim 30 wherein R,, is hydrido, Ry is keto, and R, is
benzoyloxy.

55. The taxane of claim 54 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - Cg alkyl, C, - C; alkenyl, or C, - G,
alkynyl.

56. The taxane of claim 54 wherein X; is ~-COX,, and X, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
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pyridyl, C, - Cg alkyl, C, - C; alkenyl, or C, - C4 alkynyl or X is -COOX,, and X,, is
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyl, or C, - C, alkynyl.

57. The taxane of claim 54 wherein X is -COX,, and X, is phenyl, or X, is

58. The taxane of claim 1 wherein Ry, is Ry,R40,NCOO-, one of R,,, and
Rig, 18 hydrogen and the other is substituted or unsubstituted C, - C; alkyl, phenyl,
furyl, thienyl or pyridyl.

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

80. The taxane of claim 58 wherein X; is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - C4 alkenyl, or C, - C; alkynyl, or X; is -COOX,; and X, is
substituted or unsubstituted C, - C; alkyl, C, - C; alkenyl, or C, - C, alkynyi.

61. The taxane of claim 58 wherein X; is -COX,, and X, is phenyl, or X; is
-COOX,, and X,, is t-butyl.

62. The taxane of claim 58 wherein R,, is hydrido.

63. The taxane of claim 62 wherein X, is 2-furyl, 3-furyi, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - C4 alkenyl, or C, - Cq
alkynyl.

64. The taxane of claim 62 wherein X is -COX,, and X, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C, alkyl, C, - Cg alkenyl, or C, - C; alkynyl or X; is -COOX,, and X, is
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyl, or C, - G, alkynyl.

65. The taxane of claim 62 wherein X, is -COX,, and X,, is phenyl, or X; is
-CO0X,, and X,, is t-butyl.




WO 01/57033 PCT/US01/03633

56

66. The taxane of claim 58 wherein R, is benzoyloxy.

67. The taxane of ¢claim 66 wherein X, is 2-furyl, 3~fﬁryl, 2-thienvl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - Cg alkyl, C, - C, alkenyl, or C, - C,
alkynyl. V

68. The taxane of claim 66 wherein X, is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - G, alkenyl, or C, - C; alkynyl or X; is -COOX,, and X, is
substituted or unsubstituted C, - C; alkyl, C, - C, alkenyl, or C, - C; alkynyl.

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

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

71. The taxane of claim 70 wherein X; is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyi, 4-pyridyl, C, - C; aikyl, C, - C, alkenyl, or C, - C,
alkynyi.

72. The taxane of claim 70 wherein X, is -COX,, and X4 is substituted or
unsubstituted phenyt, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - G, alkenyl, or C, - Cq alkynyi or X, is -COOX,, and Xy, is
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C, - C; alkynyl.

73. The taxane of claim 70 wherein X; is -COX,, and X, is phenyl, or X, is
-COO0X,; and X,; is t-butyl.

74. The taxane of claim 58 wherein R, is benzoyloxy and R, is keto.
75. The taxane of claim 74 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - C4 alkenyl, or C, - G,

alkynyl.

76. The taxane of claim 74 wherein X; is -COX,, and X,; is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
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pyridyl, C, - C, alkyl, C, - C; alkenyl, or C, - G, alkynyl or X, is -COOX,, and X,, is
substituted or unsubstituted C; - C; alkyl, C, - C, alkenyi, or C, - C, alkynyl.

77. The taxane of claim 74 wherein X; is -COX,, and X,, is phenyl, or X, is
-COOX,, and X, is t-butyl.

78. The taxane of claim 58 wherein R,, is hydrido and R, is benzoyloxy.

79. The taxane of claim 78 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - C; alkenyl, or C, - C,
alkynyl.

80. The taxane of claim 78 wherein X; is -COX,q and X,, is substituted or
unsubsfituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - G, alkyl, C, - C, atkenyl, or G, - C, alkynyl or X; is -COOX,, and X,, is
substituted or unsubstituted C, - C; alkyl, C, - C; alkenyl, or C, - C; alkynyl.

81. The taxane of claim 78 wherein X; is -COX,, and X,, is phenyl, or X is
‘COOX10 and X10 iS t‘buty‘.

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

83. The taxane of claim 82 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C; alkenyl, or C, - C,
alkynyl.

84. The taxane of claim 82 wherein X; is -COX,, and X, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyi, 4-
pyridyl, C, - C; alkyl, C, - C; alkenyl, or C, - Cg alkynyl or X; is -COOX,, and X, is
substituted or unsubstituted C, - C, alkyl, C, - C, alkenyl, or C, - Cg alkynyl.

85." The taxane of claim 82 wherein X; is -COX,, and X,, is phenyl, or X; is

86. The taxane of claim 82 wherein X; is -COOX;, and X,, is t-butyl.
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87. The taxane of claim 86 wherein X is 2-furyi, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - C; alkenyl, or C, - C,
alkynyi. '

88. The taxane of claim 86 wherein X, is furyl or thienyl!.

89. The taxane of claim 86 wherein X, is 2-furyl.

90. The taxane of claim 86 wherein X, is 2- thienyl.

91. The taxane of claim 86 wherein X; is cycloalkyl.

92. A taxane having the formula:
XsNH o
X3 -

R, is hydroxy;

Ry, is carbamoyloxy;

X, is substituted or unsubstituted alkyl, alkenyl, alkynyl, or heterocyclo,
5 wherein alkyl comprises at least two carbon atoms;

X is -COX,q, -COOX,q, or -CONHX(;

X, is hydrocarbyl, substituted hydrocarbyi, or heterocyclo,

Ac is acetyl, and

Bz is benzoyl.

93. The taxane of claim 92 wherein X; is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C alkyl, C, - C4 alkenyl, or G, - G4
alkynyl.

94. The taxane of ciaim 93 wherein X; is -COX,, and X, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
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pyridyl, C, - C; alkyl, C, - C, alkenyl, or C, - C; alkynyl, or X; is -COOX,; and X, is
substituted or unsubstituted C, - C; alky!, C, - C; alkenyl, or C, - C, alkynyl.

95. The taxane of claim 93 wherein X; is -COX,, and X,, is phenyl, or X; is
-COO0X;, and X, is t-butyl,

96. The taxane of claim 92 wherein X, is furyl or thienyl.

97. The taxane of claim 96 wherein X; is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - G alkyt, C, - C; aikenyi, or C, - C, alkynyl, or X, is -COOX,; and X4 is
substifuted or unsubstituted C, - C; alkyl, C, - G, alkenyl, or C, - C; alkynyl.

98. The taxane of claim 96 wherein X; is -COX,, and X, is phenyl, or X; is
-COO0X,, and X,, is t-butyl.

99. The taxane of claim 93 wherein X, is cycloalkyl.

100. The taxane of claim 99 wherein X; is -COX,, and X,, is substituted or
unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C, alkynyl, or X, is -COOX,, and X, is
substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C, - G, alkynyl.

101. The taxane of claim 99 wherein X, is -COX,; and X, is phenyl, or X
is -CO0OX,, and X,, is t-butyl.

102. The taxane of claim 93 wherein X, is isobutenyl.

103. The taxane of claim 102 wherein X; Is -COX,; and X,; is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - C, alkenyl, or C, - C, alkynyl, or X; is -COOX,, and Xy, is
substituted or unsubstituted C1 - C; alkyl, C, - C; alkenyl, or C, - C; alkynyl.

104. The taxane of claim 102 wherein X, is -COX,, and X, is phenyl, or X;
is -COOX,, and X,; is t-butyl.
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105. The faxane of claim 92 wherein Ry, is R;;,R,6,NCQO-, one of R,
and Ry, is hydrogen and the other is C, - C; alkyl, phenyl or heterocyclo.

106. The taxane of claim 105 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - C; alkenyl, or C, - C,
alkynyl,

107. The taxane of claim 106 wherein X, is -COX,, and X,, is substituted
or unsubstituted phenyl, 2-furyi, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridy!, 3-pyridyl, 4-
pyridyl, C, - C4 alkyl, C, - C, alkenyl, or C, - C; alkynyl, or X, is -COOX,, and X, is
substituted or unsubstituted C, - G, alkyl, C, - C, alkenyl, or C, - C; alkyny!.

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

109. The taxane of claim 105 wherein X, is furyl or thienyl.

110. The taxane of claim 109 wherein X; is -COX,, and X,, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridvl, 4-
pyridyl, C, - Cg alkyl, C, - C, alkenyl, or C, - C4 alkynyl, or X; is -COOX,, and X, is
substituted or unsubstituted C, - C; alkyl, C, - C; alkenyl, or C, - C; alkynyl.

111. The taxane of claim 109 wherein X; is -COX,, and X, is phenyl, or X;

112. The taxane of claim 105 wherein X, is cycloalkyl.

113. The taxane of claim 112 wherein X, is -COX,, and X, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thieny!, 3-thienyl, 2-pyridyi, 3-pyridyl, 4-
pyridyl, C, - Cy alkyl, C, - C, alkenyl, or C, - C; alkynyl, or X; is -COOX,, and X, is
substituted or unsubstituted C, - C, alkyl, C, - C4 alkenyl, or C, - C, alkynyl.

114. The taxane of claim 112 wherein X; is -COX,, and X, is phenyl, or X;
is ~COOX,, and X, is t-butyl.

115. The taxane of claim 105 wherein X, is isobutenyl.




WO (1/57033 PCT/US01/03633

61

116. The taxane of claim 115 wherein X; is -COX,; and X,, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - Cq alkyl, C, - G, alkenyl, or C, - C; alkynyl, or X; is <COOX,, and X,; is
substituted or unsubstituted C, - C; alkyl, C, - C; alkenyl, or C, - C; alkynyl.

117. The taxane of claim 115 wherein X; is -COX,; and X,, is phenyl, or X,
is -COOX,, and X,q is t-butyl.

118. The taxane of claim 92 wherein X; is furyl or thienyl, R, is
R40aRisNCOO-, one of Ry, and R, is hydrogen, the other of R,,, and Ry, is C; -
C, alkyl, phenyl, or heterocyclo, and X; is -COX,; wherein X,, is phenyl, or X; is
-CO0OX,, wherein X, is t-butyl.

119. The taxane of claim 92 wherein X, is substituted or unsubstituted
furyl, R,y is Ry0,R10,NCOO-, one of R,,, and R, is hydrogen, the other of R,,, and
R is methyl, ethyl, or straight, branched or cyclic propyl, and X; is -COX,,
wherein X,, is phenyl, or Xg is -COOX,, wherein X, is t-butyl.

120. The taxane of claim 92 wherein X, is substituted or unsubstituted
furyl, R,y is R, R1eNCOO-, one of R,,, and R,,, is hydrogen, the other of R,,, and
Rias iS substituted or unsubstituted phenyl or heterocyclo, and X; is -COX,,
wherein X,, is phenyl, or X; is -COOX,, wherein X,, is t-butyl.

121. The taxane of claim 92 wherein X, is substituted or unsubstituted
thienyl, one of R,o, and Ry, is hydrogen, the other of R,,, and Ry, is methyl,
ethyl, or straight, branched or cyciic propyl, and X, is -COX,, wherein X,, is
phenyl, or X, is -COOX,, wherein X,, is t-butyl.

122. The taxane of claim 92 wherein X; is substituted or unsubstituted
thienyl, R,, is R,,,R10,NCOO-, one of Ry, and R,q, is hydrogen, the other of Ry,
and R,,, is substituted or unsubstituted phenyl or heterocyclo, and X; is -COX,,
wherein X, is phenyl, or X is -COOX,, wherein X, is t-butyl.

123. The taxane of claim 92 wherein X, is substituted or unsubstituted
phenyl, R, is Ry,R1,NCOO-, one of Ry, and Ry, is hydrogen, the other of Ryq,
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and R, is methyl, ethyl, or straight, branched or cyclic propyl, and X; is -COX,,
wherein X, is phenyl, or X, is -COOX,, wherein X,, is {-butyl.

124. The taxane of claim 92 wherein X; is substituted or unsubstituted
phenyl, Ry, is Ryp;R;zNCOO-, one of Ry, and R,q, is hydrogen, the other of R,,,
and R,q, is substituted or unsubstituted phenyl or heterocyclo, and X; is -COX,,
wherein X,, is phenyl, or X; is -COOX, wherein X, is t-butyl.

125. The taxane of claim 92 wherein X, is isobutenyl, one of R,,, and R,,
is hydrogen, R,, is R,0,R,0,NCOO-, the cther of R,,, and R,y is methyl, ethyl, or
straight, branched or cyclic propyl, and X; is -COX,, wherein X, is phenyl, or X; is
-COOX,, wherein X, is t-butyl.

126. The taxane of claim 92 wherein X, is alkyl, R,; is R3,R(,NCOO-, one
of R,p, and R,g, is hydrogen, the other of R, and R,q, is methyl, ethyl, or straight,
branched or cyclic propyl, and X, is -COX,, wherein X, is phenyl, or X; is
-COOX,, wherein X, is t-butyl.

127. The taxane of claim 92 wherein X, is 2-furyl or 2-thienyl, R, is
R10aR10,NCOO-, one of Ry, and Ry, is hydrogen, the other of R,;, and Ry, is
methyl, ethyl, or straight, branched or cyclic propyl, X, is -COOX,, and X,, is t-

butyl.

128. The taxane of claim 92 wherein X, is 2-furyl or 2-thienyl, R,gis
R,0.R:0,NCOQO-, one of R,,, and Ry, is hydrogen, the other of Ry, and Ryq, is
substituted or unsubstituted pheny! or heterocyclo, X, is -COOX,, and X, is t-
butyl. :

129. The taxane of claim 92 wherein X; is cycloalkyl, R, is
R0aR15sNCQOO-, one of R,y, and Ry, is hydrogen, the other of Ry, and Ryg, is
substituted or unsubstituted phenyl or heterocyclo, X; is -COOX,, and X4 is t-
butyl.

130. A pharmaceutical composition comprising the taxane of claim 1 and
at least one pharmaceutically acceptable carrier.
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131. The pharmaceutical composition of claim 130 wherein X; is 2-furyl, 3-
furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - C,
alkenyl, or C, - C; alkynyl.

132. The pharmaceutical composition of claim 131 wherein X, is -COX,,
and X, is substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C; alkenyl, or C, - C; alkynyi, or X;
is -COOX,, and X, is substituted or unsubstituted C, - Cy4 alkyl, C, - C; alkenyl, or

5 C,-C;alkynyl

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

134. The pharmaceutical composition of claim 130 wherein Ry, is
R0aRi0NCOQ-, one of R,,, and R,,, is hydrogen, the other of R,,, and Ry, is
substituted or unsubstituted C, - C; alkyl, phenyl or heterocyclo.

135. The pharmaceutical composition of claim 134 wherein X, is 2-furyl, 3-
furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C4 alkyl, C, - G,
alkenyl, or G, - Cg4 alkynyl.

136. The pharmaceutical composition of claim 135 wherein X; is -COX,,
and X,, is substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C, alkynyl, or X,
is -COOX,, and X, is substituted or unsubstituted C, - C; alkyl, C, - G, alkenyl, or

5 C,-C,alkynyl.

137. The pharmaceutical composition of claim 135 wherein X, is -COX,,
and X, is phenyl, or X; is -COOX,, and X, is t-butyl.

138. The pharmaceutical composition of claim 131 wherein X, is furyl or
thienyl, R, is RygaRisNCOO-, one of Ry, and R, is hydrogen, the other of R,
and R,y is C, - Cg alkyl, phenyl or heterocyclo, and X; is -COX,, and X, is phenyl,
or X, is -COOX,, and X, is t-butyl.
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139. The pharmaceutical composition of claim 131 wherein X, is
cycloalkyl, Ry is Ry4,R1,NCOO-, one of R, and Ry, is hydrogen, the other of
Ri0a @and Ryq, is C, - G, alkyl, phenyl or heterocyclo, and X is -COX,, wherein X,,
is phenyl, or X; is -COOX,, wherein X, is t-butyl.

140. The pharmaceutical composition of claim 131 wherein X; is
substituted or unsubstituted phenyl, R,, is R,,,R,,,NCOO-, one of R,,, and R, is
hydrogen, the other of Ry, and Ry, is C, - C4 alkyl, phenyl or heterocyclo, and X,
is -COX,, wherein X,, is phenyl, or X; is -COOX,, wherein X., is t-buty!.

141. The pharmaceutical composition of claim 131 wherein X; is
isobutenyl, Ry, is R,,,R;,,NCOO-, one of R,y, and R,, is hydrogen, the other of
Risa @and Ry, is C, - G4 alkyl, phenyl or heterocyclo, and X; is -COX,, wherein X,
is phenyl, or X; is -COOX,,.

‘ 142. The pharmaceutical composition of claim 131 wherein X, is alkyl, R,,
is R;g.R1goNCOO-, one of Ry, and R,y is hydrogen, the other of R,, and Ry, is
C, - C; alkyl, phenyl or heterocyclo, and X is -COX,, wherein X,, is phenyl, or X;
is -COOX,, wherein X,, is t-butyl.

143. A pharmaceutical composition comprising the taxane of claim 92 and
at least one pharmaceutically acceptable carrier.

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

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

146. The composition of claim 145 wherein X, is 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C4 alkyl, C, - C; alkenyl, or C, - C;
alkynyl. '

147. The composition of claim 146 wherein X, is -COX,, and X, is
substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thieny!, 3-thienyl, 2~pyridyt,
3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C4 alkynyl, or X, is
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-COOX;, and X, is substituted or unsubstituted C, - C, alkyl, C, - C; alkenyl, or C,
- C; atkynyi.

148. The composition of claim 146 wherein X; is -COX,, and X,, is
phenyl, or X; is -COOX,, and X,, is t-butyl,

149. The composition of claim 145 wherein R, is R,,,R;4,NCOO-, one of
Ri0s @and Ry, is hydrogen, the other of R,y and wa is substituted or unsubstituted
C, - G, alkyl, phenyl or heterocyclo,

150. The composition of claim 149 wherein X, is 2-furyl, 3-furyl, 2-thienyl,
3-thienyl, 2-pyridyi, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C, alkenyl, or C, - C,
alkynyl.

151. The composition of claim 150 wherein X; is -COX,, and X, is
substituted or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, C, - C; alkyi, C, - C, alkenyl, or C, - C, alkynyl, or X, is
-CO0X,, and X,, is substituted or unsubstituted C, - C, alkyl, C, - C, alkenyl, or C,

5 -G, alkynyl.

152. The composition of claim 150 wherein X; is -COX,, and X,, is
phenyl, or X is -CO0OX,, and X,; is t-butyl,

153. A composition for cral administration comprising the taxane of claim
92 and at least one pharmaceufically acceptable carrier.

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

155. A method of inhibiting tumor growth in a mammal, said method
comprising orally administering a therapeutically effective amount of a
pharmaceutical composition comprising the taxane of claim 1 and at least one
pharmaceutically acceptable carrier.
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156. The method of claim 155 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyi, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C; alkyl, C, - C, alkenyl, or C, - C,
atkynyl.

157. The method of claim 156 wherein X; is ~-COX,, and X,, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - Cg alkyl, C, - Cg alkenyl, or C, - C, alkynyl, or X; is -COOX,, and X, is
subsfituted or unsubstituted C, - C; alkyl, C, - C4 alkeny!, or C, - C; alkynyl.

158. The method of claim 156 wherein X; is -COX,, and X, is phenyi, or
Xg is -COOX,, and X, is t-butyl.

159. The method of claim 155 wherein R,; is R,,R4;:NCOO-, one of R,
and R, is hydrogen, the other of R, and R, is substituted or unsubstituted C. -
C, alkyl, phenyl or heterocyclo.

160. The methad of claim 159 wherein X, is 2-furyl, 3-furyl, 2-thienyl, 3-
thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, C, - C, alkyl, C, - C; alkenyl, or C, - C;4
alkynyl.

161. The method of claim 160 wherein X; is -COX,, and X,, is substituted
or unsubstituted phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, C, - C; alkyl, C, - Cg alkenyl, or C, - C; alkynyl, or X; is -COOX,; and X, is
substituted or unsubstituted C, - C; alkyl, C, - C; alkenyl, or C, - C, alkynyl.

162. The method of claim 160 wherein X is -COX,, and Xy, is phenyl, or
X5 is -COOX,, and X, is t-butyl.

163. A method of inhibiting tumor growth in a mammal, said method
comprising orally administering a therapeutically effective amount of a
pharmaceutical composition comprising the taxane of claim 92 and at least one
pharmaceutically acceptable carrier.
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164. A method of inhibiting tumor growth in a mammal, said method
comprising orally administering a therapeutically effective amount of a
pharmaceutical composition comprising the taxane of claim 96 and at least one
pharmaceutically acceptable carrier.
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— AN A, FHAAARE RRABARLIRE.

31. ALK 30 98485, A X 4 2=kwhi, 3=kehik, 2w
A, 3Ewrdk, 2-wber R, 3wk, 4-wker ik, C-Cy R, C,C, 45
AR C,-Cope ik,

32, RAIEK 30 M FER, EF X AH-00X, B X, ABRGREKR
ReGFEA, 2-=kwhl, 3—vkwhlk, 23, 3-Eerk, 2-wherat, 3-
vt I, 4-mteidk, C—Cobidh, CCo M 3, C,—C, ik, 3ok X, 3% —(00X
I B Xy A BAH R AR C—Codo ik, C,-Co 8IS C,-C, pedh.

33, BAVZK 30 4 EBL, HKF X 00X, 3 B X, A¥EK, ak;gx
A —C00X,, 7F B Xjp AW T L,

34, MAZR 0 EHELK, T R,AA.

35. RAVEK 34 484t P X H 2=k, 3w, 2k
A, 3mEa I, 2-wber i, 3-wberAl, 4-wbee i, C-C, ®E, C,-C, 4%
R C,Cy k. -

36. MAEEK 34 9 EHI, o X 8-00K, 5F B X, ARAE K AR
RegEFE, 2wk, 3-vkeh, 2-Eep A 3-Eep . o-wber it 3
e K, 4, C-Cobtdh, G Co B A3, C,—Cy #dh, R X, 4 -000X,,
3 B X, A BARE FAIBARAEY C-Colt iR, C—Cy 4tk C,—Cy ik,

37. BAIE-K 34 (9 PHR, EF X A-00X,H B X, A¥E XE X
H-C00X,, 3 B X, A& T A

38. BAEK 09 ¥EAE, KT R, AXTEAKE.

39, BAIEK 38 WAk, A X4 2k, 3—kvhlk, 2w
F, 3Eeyak, 2-wber gk, S-wbeR A, 4wk, C-Cy B, C,C, &%
KK C,~Cy ik,




40. BRIEK 38 R AR, FF X H-00Ky, I B X, ARARHH AR
RegER, 2-=kwbk, 3—kwbik, 2o sk, s-Eo i, 2-mmA, 3-
ghuE IR, 4-sR, CCobndk, CCo MR &, C,—C, 33K, 3 X, A -000X,,
I B X AIRARB KA CCobtdh, CCo MK, C,Co ik,

41, BA|ZEK 38 BB H, HI X H-00X,IF B X, A%EA, K& X,
A -C00X,, 3 B. X, A& T X,

42, BAEK 306585, Hb R, H AR A,

43, BAEEK 42 9B, FF X h 2k, 3-=kwhik, 2w
A, 3Eepdh, 2-wbeed, s-wbe, 4-wbwE, C-C BE, C-C, 4%
R CCo 3k, |

44, BAIER 42 9B R, HLF X H-00K, 3B X, AR RIK
REGEI, 2-=kvhA, 3—=kwhA, 2-Kudk, 3wk, 2-wbvek, 3-
e, 4bes i, C-Cobt Ak, CCo M C,—Cy Bt 3 X, 000X,
IF B X;o A PAREG R AAH C-Coltdh, CCy 48l R, C,-Cy Bk,

45. BARRK 42 MERI, FF X H-00K,, 5 B X, AR, XF X
21 ~C00X,, 9F B X,, A& T .

16. BA)ZK 30 9 EHI, KT R, AXFTEBREALH R EE,

47, BFIER 46 698, P X H 2vkvhAk, 3-kwhik, 2
A, 3—Keydt, o-wbe ik, 3-wbvR i, 4-wtmE, C-Cy ki, C,-C, &%
KR CCope ik,

48, B A EK 46 05 EBE, E T X A-C0X, i B X, ATAK R A
REGEI, 2=k, 3vkvdmi, 2-E=dk, 3wl 2-wwE, 3-
whee B, 4-bue I, C-Coht ik, CCo B3 CCo BdS, 3 X, 4 -000X,,
F B X, AR R A C-Col 2k, C—Co 403, C,—Cy ik,

49, A EZ-X 46 BEBLE, HoP X H-00X, F B X, ARE RE X
H#1-C00X,, 7 B X, AT K.

50, AA)ER 30 8 EHR, KPR, A EFER AXTEAKL.

51. BAIEX 50 9885, EF LA o=k, 3=kl 2-8%
A, soEep i o-wbee i, 3-wbuei, 4-wbeRdl, C-Cy WA, C,C, #H%
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F & C,—C, i%ﬁa

52. A EK 50 9 EHBK, HF X H-00X, FH leﬁxﬁé’a “’kﬁkﬁx
KRG A, 2k, s—kehk, 2wt s-wkwrsl, o-wmiwr i 3o
ok, 4-mR R, C-CR A, CCo B A, C—Cy #dk, RF X, 4 -000X,,
5 X, HIRAH R AT C-Colodk, C-Cy 48 A3, C,C, it

53. MAERK 50 e9EHBR, KT X AH-C0K, B X A EE, 3% X
A1 —CO0X,, 7F A X, AT XK.

54, BAZEK 30 Mk HB%, KPR, HE, R, AFAF AR AE T
a5,

55, MAEEK 54 EER, L X A4 2kwhR, 3—kwhil, 2—-kw
&, 3wk, 2-wbre ik, 3owbmedk, 4-wbsed, C-Cy WA, C,-C, 4695
& C,Cope Ak,

56, BRAEX 54 65 ¥HR, K X H-C0X, A X, AN X LK
RegXHE, 2—keh i, 3=kwhlk, 2—E )k, 3w, 2-wbweik, 3~
et B, 4be i, C-Coltdh, CCo M R 3, C,Cy 3k, R X, 4 -000%,,
I B X, A BARE XA C-Colt Ik, C,—Codlik s C,—Cy ik,

57, MANZK 54 6 FHK:, T KA-CX HB X AXE, XF X
4 —C00X,, I+ B. X, A& T 4.

58. MAIEEK 1 BEMER, EF RyH RRNCOO-IF B Ry, #7 Ry, T
B—AHE, H—AMHABRARATKE C-Cy ek, FRI, =kapi, &
PR A S

59, RALK 58 S5 MR, LT X b 2kwh i, 3-kehik, 2-Ew
A, 3-sEeyi, o-wbew ik, 3wk, 4wk, C -Gy B, C,C, 4%
XK CCo .

60. A A|E-X 58 WP, KT X A-00X, 5 X, HBUKH R AR
RegE R, o=kwi i, 3-vkwhik, 2-Eepdk, 3—Ewrik, 2-wbeedk, 3-
aher ik, 4 R, C-Co ik, CCo i3, C,—Cy B, S X, 4 -000X,,
HH X AR R C-Cotndk, CCoMid C,—Cy i

61. BAIEE 58 W PH, P XA -COX,JFH X, KL KA X
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A1-CO0X,, 7F B. X, 4T .
62. MANZK 8 EHE, KPR, H 4.
63. RAIZK 62 4 ¥HR, KF X, b 2k, skwhid, o2k
, 3EmrIk, 2-whe ik, 3B, ARER, C-Cy Rk, C-C, 405
;g;k C,Cy He 2.,

64. BAIZK 62 I EMIE, KT X H 00K, 5B X, BB 5 kIR
REGFEL, 2-wkwbd, s—okwhik, o2&, 3-vEwpil, o-wherst 3-
LB, 4K, C-CotdR, CyrCu A 3, C,-Cy Bk, 3% X, H-000X,
I B Xy AR HATFAN C-Co e, C,-Cy #HES, C,-C, Bk,

65, BF|FEEK 62 W5, H* P X5 7‘@_00)(10’ . X0 ARE, E%
X5 -C00X,,, HE P X A&\ TH, -

66. BAZK 88 EHI, A FRAXEFTHRAL,

67, BAEK 66 69 EHL, HJF X 4 2-wkwhik, s—kwhil, o vEw)
A, 3k, 2wkt A, 3-wber ik, 4w, C cifaﬁt, C,—C, 4435
ER C,C . ‘

68. BAEZL 66 6§ FBI, K X H-00K, 5 B X, B4 X K
REGFER, 2kwh 3k, 3—wkwbit, 2, 3wy, 2-wber ik 3
B, dmbse A, GGtk CCo B3 K 3 C,—Cy Bk, R X, 4 -000X
I B Xy A A RARARNG C-Co bt dh, CCo A K C,-C, 2l

69. BAEEK 66 45 EHE, EF X5 A1 —C0X, FF 2. X AXRE, x#E Xy
& -C00X,, 3 B X, AT 5.

70. BFEEK 58 MR, Lo R, HAHFA R, HEA. |

T1. BA TR 70 9885, F X, 4 2-vkehdk, 3-=kvhik, 2-=kw)
kK, 3k, 2w, S-wbmk, 4w, C-Cy WA, C,C, #5
EXCC ik,

72, BAER 70 e5EAK, EF X A-00X,, 5F B X, ARG X FR
R FEIK, 2-=kvhi, 3w, 29X, 3—Eui, 2-wbeeid, 3-
AR, 4RI, C-Cyndk, CCo B A, C,—Co ¥k, H& X, 25 -000X,,
IF B X AR R AR CC,1HE, C-CoaA X C,—C, ik,




73. :}xﬂ%i 70 8RB I, HP X 00X, A Xu,;bi)% & X
$-CO0X,, 5 B. X,, A& T .

74, A E K S84 ¥HE, R FRAXFTEAKLS AR HEA.

75, BAER T4 SEBR, FoF X 00 2k, 3-vkwh K, 2-kn
Ok, sk, o-wmmiak, SowbmRAL, 4-mmi, C-C, B, CC, 4%
A CCy ik,

76, BAZEK T4 RER, T X A-00X, B X AR X KT
REFHR, 2—kwhit, 3—=kwhik, 2Kk, 3—Ewri, 2-wheri, 3-
s dk, 4-bsedk, CColt A, G B AR R, C,-Cy i, K X, 4 -000X,,
IF B X0 ARG X AP C-Cobtdh, C,Co s C,—Cy ik,

77, BAER 74 8988 R, HF L A-00K, P8 X, %R, X% X
A-C00X,, I B X, A& THE.

78, MA|ER S8R ER, EFR, A AR AXFEAL.

79. A EE 78 éﬁt%@%, R X4 2kl 3-kohik, 2K
&, 3—Kwpik, 2-wbegdk, 3-wberdk, 4-wberd, C-C WA, C,-C, #5%
I & C,~Co ik,

80. BA|E K 78 éﬁ’%fv . R X A 00X, I B X, AIARS R
Ko F A, 2-=kwh, 3—kwh, 2K, 3—Ewm i, 2-wbwr i, 3-
et Ak, 4, CColt A, CCu K, CCy ik, & X, 4 000X,
B X, A IRARES R CCohtdh, CoCy 83, C,—Cy ik,

8l. AR EX 78 9B, AP X AH-00K, 5B X, A¥%E RFE X
2 -C00X,, 5F B X,, A& T k. | | S |

82, MA|E-E 58 #y¥H, EPR,IEA, R AFASB R, AXTEL
a5k,

83. MA TR 82 Wy ¥ HK, FF X H 2w, S—=kwai, 2-E%
&, 3wkmy A owber ik, 3oms A, 4berdl, C-Co WA GG
FH &, C,Cy B3k,

84. BA|E % 82 BB, EF X AH-00K, 5B X AR AR
ReyER, 2=k, 3-kwhi, 2wk, 3—Ewud, 2-abwed, 3-

g




sk, 4%& C,—Code ik, C-Cy i3 R 3 CC, 83k, X X, -000X,,
SB X, AR X RIARE CCo Bk, CCy B3, C,-C, Beih,

85, MAIZR 82 a4 EH I, FoF X A-C0K, I B Xy AXK, %X,
#-000X,, 5F B X; AT A, -

86. A X 8285 ¥ B, ¥ X H-000X, ﬁ-ﬂ Xm?{)::%ﬂ‘ﬁ:

87. RA| LK 86 (B, K X, 4 2—vkwhi, 3—kwhik, 2=
F, 3wy, otk 3-wbee L, 4-wbsr ks, C-Cy B, C,-Cy 454
& CCoa ik,

88, AAEK 86 84 EHHR, LT X, Aokahik gy k.

89. ALK 86 9 EHIR, KT X H 2=k,

90, ALK 86 ey E Mk, HF X A 2Kk

o1. #A|E-K 86 8y Mk, HF X, AL,

92. BATFTHNEMIXGEHLI:

z

X, A —COX,,, —COOX,q 3k —CONHX

X0 A, BARMBEER SR
Ac R TEE, HH

Bz & ¥V Bk

9




%, 3- 'ﬁ@}ﬁ 2o ik, 3-wbeEdk, 4wk H, C,-C, iffﬁ, Cy=Cy 4855
EENORRS 3

94, BAZK 93 0B, ﬁi#’ Xs 400X, J+ B lew&éﬁaiﬁi
REGEHE, 2—=hwh X, 3-ohdk, 2-Ewrdk, 3R, 2-wmtweik, 3
ek, -kt ik, CiCobidk, C,-Co bl %, C,-C, ttk, R X, 4 oooxm' |
IF B X0 A BARHT ARG C-Cobtdh, CCu 8554, C,-C, 1t

95, MA|ZR 9B WEHER, KT X AH-00X, 5B X A%E X% X,
A —-CO00X,, 3 B. X, A& T X,

96, BAIEZER 926584k, L X, Akl soger ik,

97. MA|&EK 96 Wi EHL, H I X H-00X, B X, HIRARE X KK
REGFER, 2wk, 3—wkwhik, 2Kk, 3-9Ewmr A, 2w, 3-
e Ak, 4-wte R, C-Co ik, CCo A XK C,-Cy ¥tk S X, 2 000X,
I B Xpo A A A R ATA C—Codtdk, C,—Cu AR, C,-Cy Bik,

98, WA EK 96 64 FBE, Fo X H-C0X, 5F B X, A ER, XF X
A1 -C00X,, JF B X, A& T .

99, ALK 93 e ¥Ahi, H P X, A A.

100, ALK 99 éﬁ%»@ b, F X H-C0X,, FE X, AR R K
RARKER, 2kwhk, S—vkwhid, 2-dd, 3—Eoa, 2wl 3
BT, 4-bm Ik, GGyt dk, CCo AR C,—Cy Hl, & X, 4 ~000X,,
I B X;o A BARKY R ARIBAREY C—Codndh, C-Cy 4R, C,—Cy 3k,

101, BAIEX 99 e ¥Bk, HF X AH-00X, F B X, B¥E, K&
X, A-CO0X,, 3 B X, AR T . -

102, BFIEEK 93 65 a%, R X, hFTHEL

103, AGREE 102 83 #85, HF X A-00X, 5B X, AR Xk
BRI ERE, 2vkuwhi, 3—kwhi, 2wyl 3wy, 2-wbrR 3, 3-
e Ik, 4-aese ik, C-Co bk, G Co MR C,-C Bdh, & X, 24 -Q00X,,
3F B X, A AR C-Cohidk, C—Cy 8K C,—Cy ik,

104, ARLER 102 ey E#5, R P X AH-00X,, 90 X, A%FE, RF
Xs #1-C00X,, 3F B. X, AR T .
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105, A ZK 92 9B, HF R A RipRNCOO—, Ry, #7 Ry ¥
M—AK R, F—AHCCik, FENLwmE ‘

106, HANZR 105 65 EMI:, Kb X, 4 2=k, 3-=kwhil, 2—%
ik, 3Kk, 2—%& 3—%“;{% 4- %/tﬁ: C,~Cy 30K, c2 C, 44
B HH, C,-C de k. ‘

107, AFIRR 106 3 BAER, HF X A-00X, IFH X, AKX A
BAREER, 2—=kwhik, 3—wkwhi, 2o, 3Ry, 2-wkne A, 3-
ok, 4-ubue K, C-Colndk, CCo 8 &K C-Cy 32K, 3k X, A -Q00%,,
I B X AR A R AR CCobedh, CC8MAHK C,—Co ik,

108, HA)EK 106 85 EHE, Ho X H-00X, I B X, AEK, &
X5 #-C00X,, 5F B X, AT XK.

109, BAFL 105 9885, H P X hekvhikanik,

110, BA) &K 109 9 ¥H5, L F X H-C0X,, FE X, ABRARATH K
RAREIFIR, 2—kwhik, 3—wkwh, o—Eod, 3—Eerik, o-wbeeE, 3-
b K, 4vhe I, C-Cottdh, C Co#M A K, C,—Cy 3, 3 X, 4 -000X,,
It B X AR AR C-ColR 3R, CyCy 8 R C,—Cy Helk,

111, A& 109 988k, B F X, H-00X, 5B X, A¥EHR, X%
X A -CO0X,, 5 B. X, A& T 4.

112, BAZ£ 105 65885k, FHP X ARRE.

113, A EK 112 9B, KT X H-00X, IF B X, AR 4k
BRI RIL, 2-vkwhik, 3wkwhil, 2—depdk, 3wy A, 2wk, 3-
e R, 4-bs K, C-Co itk CyCo itk C,—Cy #dh, X F X, b -000X,,
5B X0 AIAH RATRS C-Clolh, CrCoMl CComth.

114, ALK 112 5B, FF X A 00X, FF B X, HFL, XF
X, A —-C00X,, 3+ B X,, AR T K.

115, A EEK 105 9 $4 R, H P X A5 THE.

116, BAEE 115 GEHE, Kb X A-00X, 5B X, A BRRA A
BAEER, 2—kwh, 3—kwpk, 29k, 3-Ewpk, 2-wbeRA, 3-
ghez i, aber ik, C-Cotndk, C,-Co AR C,—Cy ik, A X, A 000X,
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I B X ARG R AR CCoe ik, CCodliakd, C,-Co ik,

117, BAEX 115 GEHR, £F X H-00K, 50 X, %L, %z
X5 A7 —CO00X,, 3f B X,, A& T 4.

o 118, BAER 92 I EMLR, EF X Ak REk, R, A

RioRiNCOO—, Ry # Ry P H—AH R, B—AA C-C, Bk, FhH L
A, FH X, AH-C0X, EF X HERE R X 700X, FF X0 b
BT . |

119, BAEZR 02 8y E#45, Kb X ARKGRARRGEHE, R,
A RipRiNCOO-FF B Ry, Fo Ry, TH—AFE, F—AAFE CHIA
$, KRR AE, IFB X H-C0X, HF X HEE, RF X, H-000X,,,
E9 X ARTE.

120, AR ZR 92 4 BAL0, Hd X, ARG ARKALHE, R,
sz RlOaRlobNCOO“> Rma ﬁ" RlOb “1'?%*“4\75 _%u %“"i\?{]ﬁ{k‘ﬁi*ﬁiﬁ%
FRXRE, FH X H-00X, HF X, H3FE REX AH-00%, &
P X, ARTH.

121, RAIEZX 92 5 B Ak, KP X ARG KBRS ESE, R,
o R, THI—ARE, F—ABFTHE AN EE IHEIFXEKAL HF
H X A-C0X,, Ed X HFEK, HFE X H-000X, HFX,A&Ti.

122, RAVEEK 02 9B b, 7 X ARG ARRGESHR, R,
A RioRipNCOO—, Ryp, #7 Ry TEHI—AH A, FF—ANRARH R AR
FARLKE, HFA X ACX, KT Xm%}?ﬁfx KFH X A 000K, K
P X, AT,

123, RAEEX 92 é’r%:fv 5%, ;iri? Xs AR AIAGEE, R,
A RoaRipNCOO—, Ry, # Ry PH—AHE, A—AATHE, TEARAEH,
CEHRIRARL, IR X A-C0X, FEF X HEL HE X AH-000X,,
Hod X, ARTHR

124, BAIEE 92 9 AR, LT L ARKGIABRKAEE, R,
H R RiNCOO—, Ry, F= Ry, TEI—AAE, 7 — 4R X AT
FERERLmE, FAXA-CX, HF X AhxE R KAHA-00K, F
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9 X ART A, o

125, RAZEK 92 4 FHBHK, £F X, AFTHE, Ry Ry, 65—
/\75’%« Rlojlj RmawaNCOO RIOaﬁD Rion ‘%’é’]%-—w’\ﬁ EF?-EK Cﬁia&.ﬁﬁé
XK FE, arﬁx 75 ~C0Xy ¥ Xm;éxzrt% BH X H - oooxm,
A X, ARTA,

126. MAIEE 02 W95, L X, A58, R4 RiRipNCOO—, Ry,
o Ry THI—AAE, F—AAFE, CEIAH I&#&ZFKKkaR, #
B X A-C0Xy HF X WEE, XF X H-000K, KT X, 48RTH

127. BA R 92 04 E#IRR, EF X 00 2-=kehih &k 2k, R, 4
RioaRioNCOO—, Ryg 7 Ry TEI—AH &, A —AAFHE, THIAH, X
HETKAER, X A-C00K, KT X, HRTE

128, MAIERK 92 698 BI, HF X 2 2—vkvd ik 2k, R, 4
Ry R10uNCOO—, Ryg, F Ry, TEI—AA A, F—AHBRA &*ﬁﬁéﬁ%ﬁ
H I, X, H-C00X,, HF X A|THE,

129, BAIEK 92 a5 B Lk, HJ X, AR, ReH RRNCOO-,
Riga # Ripy TH—AAE, A ANHBRRORABRROGFERERLRmE, 5F
B X, A-C00X,,, EF X, H&TH

130, —#r#dmbdh, COARMER | HEBRFES—FHTH
AR,

131. BH|EK 130 9% 4aad, FHF X, 4 2=kvmik, 3-vkwhi,

2wy, 3wk, 2-whee i, 3—%%';";, 4wk 3k, C-C, &k, C-
Co 43 3, C,—Cy pe 3k,

132. AAEK 131 95 aed, KT X, 3 —Q0X,, 5 B X, HBAR
AR ER, 2—kehlt, 3k, 2wk, 3—E5i, 2-wbw
&, 3wk, 4-wmk, CCoik, C-Co sk C,Coidh, & X,
H—CO0X,, 5F B X, AR AR ATRKY C-Cy ik, CCo BIHHEK C,Cy
Be ik,

133, RAZX 131 9P asd, FF X, H-00K, I B X, AEX,
K E X H-CO0X,,5F B X, A& TH.
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134, BAVRR 130 B W6, FF Rl R RiNCOO—, Ry 7 Ry,
FE—AA R, B AARRARATARE C-Co Mk, FARLRA,

135, MAIER 134 sy 5dbdh, KP X, 0 2wk, 3-=kehi,
2wk, 3-Emrik, 2- vﬂ:ﬂ;«zﬁ& 3wk, 4-mbsel, C-Cy %k, -
Co 24 45 L&, C-C, B k. R -

136, BAZR 135 65 mbdh, R X, 00X, 5 B X, ARA
ARG EKL, 2—=kwhk, 3wk, 2—-Kep 3k, 3, 2-wper
&, 3-wbse ik, 4wt R, C-Cohtdh, CCo8id CCotdk, & X,
#~C00X,, 9 B. xmﬁﬁu’wﬁaﬂx&éﬁ C,—Cg B2k, C,—C, 4% C,C,
o

137, A FK 1385 éﬁ*ﬁ%éﬁAﬁl’éJ FA X, A 00X, 9B X, AEE,
X, H-C00X,, I B X,, A+ TR,

138, A EK 131 GHHasH, K+ X AkmliEwsA, RyH
RipaRisNCOO—, Ryp.#2 Ry TEI—AH A, H—AHK C—Cohedk, RAERL
A, X, H-COX o IF H. X0 A FEKF X, 4-000K,, 3 B X, ART .

139. BAEX 131 9% Bacdwm, X7 X, AFKRE, R A
RiaRioNCOO—, Ry, #o Ry, FEHI—AF A, H—AH CC k¥, FARE
2RI, X A-COX,, 5F B X, A FE IS H X 000X, 5F B X, A& T K.

140, BA|E-X 131 6254 s4, K& X, HIOReg R IRR e 51K,
Rio # R RiooNCOO—, Ry Ry, PE—AAEA, 5 —AH C-Cotedk, F&
KImEk, B X A-COX,, H P X, A FKHE X H-000%,, HF X A&
CTHA, | |

141, A Z K 131 9HBaELH, AT X, AFTHE R A
R10.RiuNCOO—, Ry, #7 Ry FHI—ANE, H—AN C-Co b, XAXAE
A, X H-COX,, 3F B X, A E R &FE X, H-000X,.

142, BFE-K 131 65 4 ads, K F X BRI Rp A RypR0NCO0-,
Ry, # Ry, PH—AHEA, H—AH C-Cy bk, FEXEHE, SR X
H-COX o Fo 0 Xy b EHA X H X H-C00X, 1 F X0 AR T

143, —#rshdhm s, TOARAER 92 GEBRFES—HTEH
K.

14




144, —FHHAeh, COEPARER 96 GEYRFE S —FHTH
iE ¥ :

145, —FH o RLHGHEY, COLBRNEL | GEEBEME S —
HTHARMAE

146, AF|ZK 145 4 SH, o X, 4 2- rabai:)% 3-vkwh i, o
ik 3Rk, 2y, 3-mer A, 4wmtwmE, oG BE, C-C 4
A& C,-Cy e 3L,

147, BAIZK 146 94884, HF X AH-00X, 3B X, ABREX K
A A, 2—=kwidk, 3—kvwhil, 2ok, 3-Eep R, 2w 3-
BRI, 4B, CCo ik, O Co A&, - Cy Btk % X, 24 —000X,,
FF B Xy ARG R ARG C-Co bt A, C—Co2lh s, C,—Cy pekh.

148, WA LK 146 052864, FoF X; A-COXy, 5F B X, W ¥R, 3%
X A1—CO0X,, 7 H. X, A& T .

149, BA|EK 145 5844, JF Rio & R R NCOO~, Ry, F= Ry, T
B—AA A, FAMARRARERBRLY C-C b, RERLImA,

150, AF|ZK 149 62084, KoF X200 2—-kvhi, 3—kwhi, 2%
R, 3-Emrk, 2-wbwk, 3wk, 4omnRE, C-C A, C,-C, 4
X CCy e .

161, A ZK 150 s5a4, H & X H-C0X,, 5F B X, AR R £
BREGEI, 2—=keh, 3-ekwhit, 2—Eey i, 3—Eeyih, 2-wprvr i, 3
ek, 4K, C—CyBtk, CCo BB AR, C,Cy Bk, R F X, 25 -000%,,
I B X A AN C-Cobih, C—Cp el C,-Cy Bk,
1520 RABE 150 WmEH, FoF X A 00K, B X, AEL, K&
Xs 4 —CO0X,, 5f B. X, AW T 4.

153, —# 2R HGaEY, CoaRPER 92 GEEBRFE)—
F 7T 25 F AR,

154, —FfroRLHemdd, CasBRMNER 96 EEREME ) —
# o] 25 AR,

155, —FHHALSBIZERKSG T %, MR FTEOIEoRL TS
FAREOABHNERL 1 GEBRPES—FTHABEKSHHBEY.

166, A FK 165 95k, HF X4 2-=k%h Kk, 3=k, 2-%%

i3




%, 3%@}% 2-akr 3k, 3wtk 4—%,0% C,—Cy Bk, C, Cé‘éﬁfs
EXCC ek,

157, AR ZK 156 65753, HF X, AH-00X, 5B Xmﬁﬁxﬁéﬁa&iﬂx
RegF L, 2-=kwhik, 3—=kwhd, 2-E5 i, 3-Eerat, 2wk i, 3-

s, 4, GG, Gy Co MR C-Cy BL, 3 X, 000X,

I B X0 A AN ARG C-Cobt I, C,Co48MH s, C,—C,y i Ak,

158, AR 166 65753, HF X H-COX), oF B X, A ¥, 4 X,
A-C00X,,3F B. X, A48T K.

159, BAIZK 155 975 %, FHF R RiRiooNCOO—, Ry, F Ry, T &
—AH A, B-AARKGHARRE C-Cohdk, FRRJnA,

160. BA)EEK 1659 655k, FF X, % 2—=kei i, 3—kehl, 2-v%ka)
A, 3Ewpr ik, 2-wbmedk, s-wbre A, 4-wbeRdk, C-C, BHE, C,-C, 8%
KR C,Cope k.

161, BAEK 160 973, FHT X H-00X, 5F B X, ARKA R KK
R FE, 2—wkwh ik, 3—vkvhik, o—fwdk, 3—Eei o-wher i 3-
Mbee Ak, 4k gk, C-Cu Bk, G Co e 3 C,—Cy Btk & X, 5 -00X,,
H B X0 AN R ARRE C-Cobidh, CCy 8IS, C,—C, 1k,

162, BA K 160 55 3%, HF X H-C0X, B X0 AXE, &3 X
H-C00X,, 3F B X, A& T,

163. —Frdp RSl BB ARG T %, HFEFHROFEoRL T2
FHXZOARAEL 92 G FBRFES—FTHARAG B AL
.

164, —HHHFEAAWIBAKRG T K, MRS EOEORL TR
FAHRZOASRAEL 96 GREBRPES —FTHASEARG G 8E
.




o # 3

NS

C10 £ A T EL R BUR 6 4 S b0 B 9% 7

AEPEE
A X AL 69 A 5% (taxanes), CHEARBH B ARG A.
AERAEE T A5 M0 R 0 EHIAR I OB fe % 402 5
RFREAGERELGTEANE. BUMAS AL ETHNF A
AR 2B EN. BEREH 2R SSHBR T L&HX:

CeHsCONH O
CeHs™ =

B Ac TR,

Colin FAL LB LA 4,814,470 FiRE, L PEBEMP LA
PHHYWRERGERE, XENY P o) —F8 5 docetaxel 5F B A
A THEHX:

’[BUQCONH O
CgHs

REBHEF docetaxel XA XL FHFITH, 128 L h 8240y,
QAR TRG R EFREHZOF B SR EFHELT 0, T2 RARH A,
B, B K R A s s B e AR PR R AL S 28 9T .




AE I EE

ik, AAPEOZL—ZRERFAN D AP FHB %?%}E}ﬁv
docetaxel MMILE I EHL., BF, TRFLERALA C-10 8L TE
BRI, C-THEBEEAPREF—2 - BARE. .

MR i, AANRBEBRAGHAS, GbFBRATHN
BRARG Bhma R R H T k.

AEVH A G FERI ARG RGF RS ET VRS

EAER—AZHFET, ARREYREA (D) &H:

(1

p%,ﬂi'f’&éﬁ%aikﬁi'fhéﬁ WAk, iR, B X%%L—I‘%ﬁ%

X, & —C0X,, —CO0X,, % —CONHX, ¢

X, ARk, RRGBERLEIL

Ac % TBEH; JFH

R, Ry R4k b BA ek pLAFHE,

- ANEHFTEY, RAR®RLO0), RIELTEE R,R,NC(0)0-),
B RS (R,,0C (0)0-), HRAARELTEE R,SCO)0-), KT R, Ry ik




SHA L, B, RRHBERRETE Ehke AT EF, R AW
R L0, HEF R, AFAREFEFL, AF b0 LhF T, R
A B (R,,C(0)0-), H P Ry, IRAMRABAGG R, kwhi, i
ek, E-AMERMEAN SAEF R P, RAXTRAE.
 REEAEN A GHRFTET, R AWML, EAELMEEFEF, R
TR A A aRPLARLFHA, KRBT FHE, FAEF L, TlL o
XPp-FEEIFa-Hp-BAEKL. Hd, % R ZBEALE, ©TULE
(R, C(0)0-), AT ERES (Ry,R,NC(0)0-), #ERES (R,0C(0)0-), HAELA
BT RRE (R,SC(0)0-), K R, Ry, BIIA K, BE, BRRMER
KBTI, R Ry AB R,CO0-), A2 Ry, BRARHHK KBRAMGIE,
BUR M R AR a5, BORE 3 AR 8 35 8 R IRAR 69 3, R IR, 64
RIFAK, #H—F Fihki, R AR RLCO0-), E¥ R, ZBRAHHR K
PR RIS, B R ARGk, TR A R AR BUR # 3L &
REGHFRBARSGE, E—AEHFTEF, R Z RLO0-), HF R,
AWR, T, ®BA(EE. XAERKRe), TR (EE, L8ARFRKMY),
RE (A4, HERIFRKY), RCEA(EHE. I4ITKY). £F—%
R EF, Ry R,CW0)0-), F I Ry, ARG FI, BN TIHE, K
Rk (B4, X4ANIRK), RASTE (A4, TE£IXXKY), R
KA RE (A4, TERIKKY), XRBRGTE (AE. I8RFKKY),
Fob s AR R B feardh, AR, SR RE AR, FEE £
A, R¥regEE, mA, BARL AL KA BEA #E, &,
HR, ERRES, RRLLHHS. -
F—A GG ET, R RyoRiaNCO0- FF Ry, F7 Ry, ZEHH A,
Ik, BRREEER ik, fhiked R, A6 4] 3 R R, NCOO-,
EF@). R, Fo Ry & H 4, ). R R PHI—AHE, F—AH 1),
B R AP C-C, kT, T RAEHE. EIIRKAE,
TH, RARTE (D). BRROIKRR C,C #Hke LK, &
B4, IERFKREHEA THEE KRFEARIHE (Gil). BRAAH
AR CrCy et T, REBHR SRR, Tk, RREX

3




T (iv). RARGAXARKGEE, RV, RAGHARRG L3
Fhdokb Rk, Kok, XA, KF (). Ry Fo Ry, BIHD (1),
ARG HEABR C-C e P, TR, RF A4, IHIRKFR,
TA, ARERTE (1), BRROXABRK C,-C, BHAmZHR, K&
Bk HAERISRRAHRE, THE SHEAXTHL GiD). ARG
RBAR CCy R LM, R F AR IATER, THE XEAX
oA (v). RRAIEABRMGEL, R (V). RAGIAIR G L
A devkvbik, Kok, Somrii. AR TLE KA £ TR
RGBT R AR, E—A Tk £ b, Hhiks R, BRAGKE
RioaRieNCOO—, H- 4 Ry, #= Ry, PH—AHE, F—AHFE, TR, %
H A, TEIFKRYAL

X, BUR A4 5 @3B A B AR C,-Cy 50, TRAR 89 3, A IRAX G
Co iR L, BRMI AR C,-Co ik, MRAMKXARKGESL 5K 6 4
FEFHLEFHFEFFRGRAFARG R, e X, RN 54 &
FRKOGRABRRG CE, /X TE Ak wmTHE xR, }F
TR, =kwbhik, gk, foubme i,

Xs ARy 4 L36-C0X,p, —CO0X,, X —CONHX,,, FF X, EIAK 8,
AR, A, XEAREFHFE Hked X BRRAN 6 k-
COX;p —COOX,, H—CONHX,,, FEd X0 & (i), BAMH AR C,—C, B2t
BRGRABRGTE, X AEGHE. &K, TE(FHE.
XAARITRE), KA (A4, XHAIFRRN)RTE (AH#. ERFK
8); (1), BRI KKK C,C, £ 5H H he R R AT M TH K,
A (B4, TERImIke)), THE (. E8Rrke), xHL (A
., THEIFKA)ROHEL (S, TH2RKR); Gii)., AR
R, CpCy i M dm BN g R ARG Sk, A ik (H4E. =4,
THA(H4. I4), KA (S I RTit (4, I H);
(iv)., BARMR ABREL, R OV). ARG ARK G L5 FHhdowk
Wik, Eork, Sommi, RPARRARAEAERE RAL H5
a4, BREE, FEL EA myosik WBE BAE AL &

4




A, BmEE, A% S8, 58, SREREY, FRL45HES.
BEAZP—ANEHRFEF, RXBEVREL Q) &H:

(2)

X, A BR G HARAG A, 4054, i, Rfmk, Rdmike
2V HARRT;

X; & —C0X;q —CO0X,, 3 —CONHX,; FFH.

Xpo A, BARABEEARLHA,

Blde, EEPELRBLFLEHX Q) LHHHETHEFTETF, R, TH
A RigRipNCOO-, HF Ry Ry, PHI—AF A, 75— 1), BRAHH
ABR CCo it Phk, R, &As. XE&EIXXKAE, TH X
Axok (i), BRHAXARNK C,C, BB A HE, ZAH. X
HRIFKRAHL, THA IHEEAXTHEL (il). BREXARE C,-C,
Selde CoAh, A HAS EARRA, TRE RS ord; Gv).
FRAXBRAER AL, RAARHERROEL, X(G). RRYXK
RIBARE L5 A dokvh 2R, ik, SobrEdE. TR ERARTAZE
I X TERGBRRPH#H AL, E—AEHEFTEF, R R,
BAREOIE R RNCOO- EF R F Ry FH—AHFE, F—AHERK
AR, HAARRGPE, X RFAHE. XHIFKRAGH
K., ER—FHFEY, Kiked R, BAREEIE RRNCOO-, EF Ry,
Fr Ry PHO—AAEA, H—MARKOIARKGEEI 3wk, 24
ST ER, H Ry, F Ry ik B A E M, X, % 0B R ABURA,

5




IR, FERETE, TABRRGIARRGEHEL, FERfx
E, #-FBHBRRGIARKOEERLRE, FAE—F 2
ek derk, ok, E—AERFTEP, ¥ Ry, Ry
Xy & BRI R, X % A-C0Xp P X RHA, REARLxE £
W ERL, RF, E—AEHAFET, F R R d X, A Z 2K 0,
X, % B-COXyp oo X 2%, mARZmt, FHRBER REX 2-
CO0X, Hb X, 2k, et THA., Hib, FHhEOGTHEFELLAY
X 28N EER, L (). X, 20005, FEF X Z2RTEXE X,
200X, Rf X, A%EE, (1), X, ARG EARRAZRRIE, 45
A, FARLHA, FHAARRGXARBRRGTTHL & gwk,
oy A Ror L, SV FAAARRRGF T, bk, B9k
Wk, FFH (1ii). Ry Ry RNCOO-, H ¥ Ry, % Ry Fo—A 4,
B — A ARG X KBRS C-Colodt, FARL M

B, ey R AAEMA 1 & 2 GHPER, LT+ R,
2 Ry RiNCOO—, H ¥ R AFHAIHH Ry A4, EREHFEF, L&
HIBEE, FTHA, Fi, BRRGEX Rt 4xik 2
thakleaik, sb—F Fhbakwhil, R Rabee i FE X RERF
ik, WERABL, RERAZEE, FHARXFTEEL, RTHREERASR
BRELBL, EREEFEGERFTEF, X ARFE X ARTEL
EABE, XLxmEARRk, #HSHETRE RTAEAZEIRKA
Apk H—-FEeRRTAEEE R AXVEA, R AMAFA R,
RE. An—hEaiEa&ATET LARKL XARTRA B
EABE, RAmAzi, FHARTRE RTREABARREAL
A F-F s TEERL R AXTEN, R AMIKEIH A R, A
A, EH—REHERFEAEXFTETY, LARKE XAXRTERE RE
Ak, HmAsE, FABFETEREE, RTAABEIRKALE
X, #—F R TARLAEL R AFXTEAL, R AFINFHE R, AR
R OAF—RERFEHERFTET, LARTE XAETFEE KR
ABEA, RLenAit, FHBFRTERE RTAEBARRRAEXK




X, #—FBEARTRERE R,AXTHA R AZAFAR, 25
. ARG EOEEFEF, X, RLeRE; X 2ETPERL BE
BAE, ZExABA FHAXRTHE RTEAZEAIRXEALS
&, B-FERARTAEZR, RAXTEE RAZLFHAR,ZEL.
B — Gy B EAF Y, X ALRE X RETEL REAE
A, REFABER, FhEETHRL RTAAZEAIBREELZL,
H—F FRERTREZEL RAFTHRIL, REBRAII HR,ZHEL
CEA-RERFEGEEFTEP, X ALEIE L AXTEREL KALR
A, HfmAgE FHhAXTHRE RTAABAIBRRELEAL,
#—F FRARTRAEL RAXVERE, R ABEAKNH R, ZA.
BB TRTENERTET, BEBREFALEHX 1 &4, R, F R,
TASEBAPLZAFNE, R R, TREEFoTHLFHAE, R, T
A Hoas kLS ME, A R, AAPZALEME, XF R TUELAPL
HACFHR, F R, BA ezl FHE,
ﬁﬁﬁ*ﬁf%@@%ﬂﬁﬁﬁﬂl%xzﬁﬂﬁ%wﬁ,ﬁ?Rmm
RiaRipNCOO~, Fetfr Ry, LIRS H Ry, AR, AEFERAFTET, X ik
A, FTHE XE BROXEes-AEARR, 0L £4
sk, #—F F@ukckomit, RgdhSonsedl; PR X AR T
X, RAAZA, RL&xmApi, PABETEE RTAAZRASRR
REAZEK, ERTHRFTENEETEY, X, ARKE X AXTHE,
REAEENE, REMABE, PHAXTRE RTAEIERAIRAA
AERA, #—FehaTAREARE R AXTENE, R AFANFH R,
RA. BEH-WERFTERZBETEP, X ARKE X AXTERE Kk
FABAE, RExmApR, FHhUFFaL, RTRAEAREIRILARL
2R, S-FaapdRTEAERL RAXTVEA, R ABHANFHE R, EZ
A, P —nEFEGEEFTEY, LARKE X BETEE RA
gk, REmARE FHAFTERE, RTAEEERFOXALEE
A, #—FFhdTaEEL RAXTERE R AFANFE R, AFE
R AR BEHRFEGELTEF, X BEHKEL XK AXTERE KA

Bk e

B

I

7




REA, RFxpARE, EARAXTERE, RTAABAIRXEALE
k, #—F R TRARL R, ZETEL R ZAAFE R, 25
. AR IR ENELEFTETY, X AR LEAXEVRL BA
AR, SAmAgRE, RARRTHL RTEEARAIREALR
A, #—FEHhRTRASEL RAXTEA R AFIGFHE R, ZA.
BH gy &R FT R, LARFE X ERTEA, RAKAR
A, REXRAER, FHRAETER RTAABEAIBRIELABEL,
#H—F FABRTRIEEL RAFFVRA RABRAKAR, AFL
BEH—hERG EEETET, LARKE XAXTERE RALE
K, RfpemApik, FhAETHRL RTARAZEAIBLELABE,
H—F PRERTELZIL RAFTEE, RABAKIE R, £A.
AL TROERTEY, BEBRBEAZHX 1 &4, R F Ry,
TASBAPIARFMA, R A Ry TAESEF ok FHA, R, 5TV
BEAar b FHE, B R, AAPIARLFHRE, R R TUEAPL
HACFMA, F# R, AR o R TR,

AAEX 1 2HH PR TEIHEA THENXFESRY Y
TR LFABREXALTREAZER, RERFALREY XHETE
B FERAL 345

A X Fe X w02, P, ARERYR, FEP,RARELEY A

PSR TR A EA R W RS 13 28 B RARE
BB R A FR-ABEBARL C-13 LA AB-BLAERALGAEH (=
Holton U. S. Patent 5, 466, 834 F#i£), REHBHF CA0) K&y EX CGEO)
Fo CO I IRFEF. P-ABEAEA X (3) &4
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O -
Xs N .

\‘l—‘/
X3 OP;
- @
P, j&ﬁx é%a‘f’z%ﬂ’fﬂ X, % X, WA, FAELAEX Q)8
Hy:

AP MAELERS, HBAP P 2 aPR,

B T8 3 10- OB AR RFHE X 111 49 C-7 f 10 BRSATH
3 (e Holton et al., PCT Patent Application WO 99/09021 %),
R RekRak? (netallic amide) K H &

£ C@), COF CUNEAA AR 10-HIBERRFEE
111 AT B R LA L F R R ARG, Flde, £ CQEEFRH
TRV BRI A BL AR LA E A 54T A4 T4 Holton et al., U. S,
Patent No. 5, 728, 725 # Kingston et al., U. S. Patent No. 6,002, 023
TR F . Hlide, f£ COBERFAEAABRALIZEBNESG FHLR
¥T-k» Holton et al., U. S. Patent No. 6,011, 056 =X Gunawardana et al.,

U. S. Patent No. 5,352,806 Fiif#]&. £ C(10) AR PAEARNKALY |

PR THERGAE 14-2E-10-10-BOEEA R RFEZ 111 H 4.

B-A BLEA KW IR 6B & At o iR B RN dwty, Hlde, B-PIBLE
4 Holton , U. S. Patent No. 5,430, 160 P& 4] &5F BAT{FH]65p-

A B 5 B AR A T i i A IR B B S e 4E Patel, U. S. Patent
No. 5,879,929 , &, Patel, U. S. Patent No. 5,567, 614 ¥ ATRhE )
B3 4t PCT Patent Application No. 00/41204 ¥ Fr$4ik #5AF2a4%
4 ¥ AT IRR BN S, AR TR-RBENE CW@) kvh AR

9




ﬁ%%%ﬁ%¢,&ﬂ&@?%Tﬂiﬁﬁ%ﬁﬁﬁ%=

g

NH, LHA -
7\ i / NN +  AcO c
@_\CH_O + © _ _ (9\/. \QOCHg _ /\lg .
| OCH; B R
5 6 7 8
F % B HaCO. FBC H,Co $BED

VE | : ‘ O A BEREF S OHO CAN‘,CH;;CN

NEt; =" "DAc =" "DAc
@0 Co

(#) 9 . ' (+)9

FBE FER
O

; 0 0

3

e one o L I -
<\:\o Co OMe Co '

(-) 10 {(+) 11 {-}12

FEb Ac h TR, NEt, 4 =T, CAN A a5 S454%, FH p-TsOH st
WHEBRE. P, FHBERSTEAEP-ABE KRS H Y F
FRE 2 ik (B i i 9 20g Ak AR B A B, SRJG e pHS &

8k B B 1L HA) A AT,

KERX 1 LB R TIevE L% OIEANE LK bbby
WS HT XN T, WA BHMEH R LM E N EALALSY
Fo 2 —FTHARAE EETGERAE. KARLL AN, HEN
Y, S, BRI RABENGEAGLEFEE, RAAE T BT SR
WAW I B RE BRI AR WS FARGETHIR. S8 FHEI
HWRAR, wRAEBEARTERRBRE., RARRRLAFERE

MR R, A, HERAL “THAGRAEELE A6,

0,58 KK R B RS Y GBS H T AT 7Ry 4. &

10




F A G T IR B 3R, AKX RAL W TRARER T
BHERGNAN, REBEAEL SRR THA AR T, EENH
HiAaEaRRH T oRe%, ERE @A, FIKA, LT,
HW, AR, AT, WEA, £A, FEA, BERASHEEN) LS,
Eﬁ%%iaiﬁMM%%;%%ﬁ%% BB, BALY, WA
%, RCEALYE, BASYH, BREY, ZRAESE, BEAASL
%, ALY, JLENLH, UH?E%E, orthotopic &%, HF AL,
15 2 A (intralesional) &%, ZK %%, ZWH 4L (endoscopical) 34,
ZAREL Y, LT ARMHELY. |
LEARZ RSP FHEAG THABAERAGREBHAA R A 40
HFETHREH S MR8, AERE O MR GHZRMEEANLS
B, RILKIE, BRAFTIG LSRRk S % 57 8 5,
FmEAKRA; FRAE, HFE, KPR —BRIL PLBERE ETY
HARAX AR EBBRAARE S ALY (B4, £ J. G. Nairn, in:
Remington’ s Pharmaceutical Science (A. Gennaro, ed.), Mack
Publishing Co., Easton, Pa., (1985), pp. 1492-1517, LA ZEFIA

AXHLF).
.M, P48 BB R A 7, T 288, |, & EH, gelcaps,

caplets, #A, R, BEAHN, H&RHA, ﬁ'r?:fi FLm, FEA,

7, &A, BRI, BREIXEFTEAETES ORSHHFE, ET?!]%T‘
FPHATHEALZAMERA o RANB SR KPR S 7 Modern
Pharmaceutics, Chapters 9 and 10 (Banker & Rhodes, Editors, 1979) ;
Lieberman et al., Pharmaceutical Dosage Forms: Tablets(1981); and

Ansel, Introduction to Pharmaceutical Dosage Forms 2™ Edition

(1976).

AE R R S T 2 A BAR T @8R R T8 A E 6y A K
o, EAGEAMNBEAOIEE, b Ly AR i LE,
AR, B, B, BVRALEE, SR, HSEEER, LEEE, &
B4, BESS, BEA, Bt ER MBEMK, E2REH, IHF

11




T, ﬁ%% BB, BRER, A %EFE RE-84, 57
Rt Boh, BERERERE. I, AR BANETLL
RORM R, Hldedh THEHHARK, TRBI LR REOR,
Kok, KEYEBANCADCEA A TIHRELSHGHA,
ol BB BAKA, FECA, AT, AN, AR, RIEA, FA,
FEA, BERAIBEEZLHGHMN. XANEBHELBHALSY LT
HRARAETOLARENBRNERNBANESY. EATERELSY
A eEERN, SR T4EE AT EATRALERES
H@MA . B A EHELS S AR G E AT RS A RFIRC k. |
B v BR R AE W IE A 2 R AR A AT R 636 e AR G 38 dE b
T RAMMEE R ek, B, BRE:, B, B, BRALRSMW, AR K,
B, BEBEER Wlde DWE), BEMER, HIAKPETH AR,
RIS MAEER R, RRRE T, (Blila-FEYy
R, PR YAHHAE, 1,3-T 28, BA 2-30 AMBRTH K
HERFHE VB, LB, R, JTA%, TE, RTBE, OB, T8,
KARE, XVE, RIBGW), -8, L8, WaER Af
BE, HOEBERABISEE, MRy BEed Fs Ry BR S ho B XK ZBF (Bl ke i B3,
BB, LA, FBEAEEE); B (e IE LEbE (DMA),
EPEFE DMA, =PI PBEE, N-(B-A ) - LAk, NN-—VHZ
B, 2R, P AR IR AR E O LERE) ;. B (Flde -
W -o-mbek AR, 2-wheAEER, LM EdeHih— CERS, Hih S LR
Fodh Z LEEE, MBALF AR FROE, HBRAR, ETEF
B, LEYEE, —PAERMROMS0), HbEHm—. SR ZEERE
RBLRE, XVEBLE, LERUE, wBLUE, JLBRLE, HERUE,
ﬂﬁ%%%%&ﬁ BB BR AT A6 PEG BY, HWih—AIRE Ay, HiEs
— SERCHEE, RPERERASERATAN, MEEBRSTAE PEG
B o PEG-# 2 o B Ky #» PEG-R LA IS R &Y, N-¥3nbe& 5o, pluronic
60, BELELEABRMBER R (LARM) 0 WEAEERE GhE
89), . B(ALHE) ., — B, R RIE)I6, — 12-FAHERE

12




Fo R (ALK s, —RABER, BERALHELEABERLEACE LA

BE R, BACH-LAER - RARE BEALE-LABRBE

— AHEHRE, BRLHE-LEEEE —#FFFRE, # ICI Anericas,
Wilmington, DE #9%.1ALEE®20, 40, 60 & 80, RTHtEiiml, #Hife
FASA 0 W B R B e B RS 40 B E A A B RO RALE B (4
4 Cremophor® EL 3% 3, Cremophor® RH 40 %3&), RS RE (B
B3 (Bl XBEWEE, BRE, FEAE KB kFERARE,

TR HE, R4E, FAE HEERFLIE, S, THE, EER
FAE), T8 e, EFE, LEREIE) XKEEXLRS DS
CrCp BB (Bl ool B FR, KB, AHERE, ASER, 4
BAmRER, R EEERERERR, SR, RHER, TR, T4
)L W), REAER); BA 2-30 BB FRLE, $REX IR (H)
ho B, WAL, —WARLEER, —HEBE—LE); glycofurol (w
ABBRO_ER);, BA 330 MERTHE BeRl, FL&E, Fik
F-THRER); BA 4-30 AR THRAER. RRBEERTE FX,

Ok, & ¥k, —f-55K, Ok, Bk, EF ok, ETk, 3R
TR, WEEH, wWER, wPELEH, FE, —FILEHDMSO),
R FPRER);, XRARXSREGT MW, Wi, S (Fles b
I BB R, FHEB, BAOWNEARRRERE, W eild, M
Yrrde B AR, WM, LB, 2, B, T, AW, F
T, MCTod, ASAEh, U, Eokd, IOk, TR, i
Fofo ki, FHmE— SR HHE, FhmeEN, HEFHHE,

Bk, EEAW, BEMH, AR, AENR, REEMNN, B,

%%ﬂaﬁﬁﬁh)Bﬁdﬂoﬂ&ﬁ%%ﬂTﬁTiﬁ L4 1 Ak
REBRAREGEEAR AR, —8V —CBE; LB trolamine;
w-3 ZRBFIGH B (Bl T KRB, T ELEER, ShBRI 1=
BAWHR), 1-FAABKBRG R L _BEMPE L8 (RH BASE
Ludwigshafen, Germany #§ Solutol®HS-15,); R A L =B AR
Hy; hERAN; KRB BB ER— i EAS.
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AERF AR R A TH RERNZAGREBRERAR N aty, #
H Jfﬁf‘ X, The Chemotherapy Source BooK (Williams & Wilkens
Publishing), The Handbook of Pharmaceutical Excipients, (American
Pharmaceutical = Association, Washlngton D. C., and The
Pharmaceutlcal Society of Great Britain, London England, 1968), .
Modern Pharmaceutics, (G. Banker et al., eds., 3d ed. ) (Marcel
Dekker, Inc., New York, New York, 1995), The Pharmacological Basis
of Therapeutics, (Goodman & Gilman, McGraw Hill Publishing),
Pharmaceutical Dosage Forms, (H. Lieberman et al., eds., ) (Marcel
Dekker, Inc., New York, New York, 1980), Remington’s
Pharmaceutical Sciences (A. Gennaro, ed., 19" ed.) (Mack
Publishing, Easton, PA, 1995), The United States Pharmacopeia 24,
The National Formulary 19, (National Publishing, Philadelphia, PA,
2000), A. J. Spiegel ¥ A, #= Use of Nonaqueous Solvents in
Parenteral Products, JOURNAL OF PHARMACEUTICAL SCIENCES, Vol. 52,
No. 10,pp. 917-927(1963).

HEGEHN OIEC A TREZRRE NS HGEN, ESHHZ
Fetsh, Hldefiitsd, ZmXERAY, Polib i IRA446 5 58 B & B 4
RALH 40 Ay ERbf R A aﬁﬂ:éﬁﬁxa&: (@H‘: Cremophor® EL %
#% & Cremophor® RH 40 %% ). B AL FARKFOH B =B
Intralipid® 3L 4k 2 i (Kab1—Pharma01a Inc., Stockholm, Sweden),
Nutralipid®$L#] (McGgw, Irvine, California), Liposyn®II 20%$L3 |
(20% &3 g Bs 3Lk, KP4 nl & 0.4 100mg 20463, 100mg 2347, 12mg
g7 BE RS #o 25mg H 3d; Abbott Laboratories, Chicago, Illinois),
Liposyn®I1L 2%5L3 (2% #9 Ry fLk, HF& ml ZR 4 100mg 405
i, 100mg &3, 12;mg 97 5 F% # 25mg H 15 Abbott Laboratories, Chicago,
I1linois), RKAXASRMWOLATERBREE 25%100% =+ =8 <
W BE A oh | A7 & W (Dhasco®(k B Martek Biosciences Corp.,
Columbia, MD), DHA Maguro®(k B Daito Enterprises, Los Angeles,

i4




CA), Soyacal®, ## Travemulsion®). C%%ﬁﬁ—ﬁ.ﬂ‘{’?‘%’%}%%&&&%
BARM, LA BHEGEN. '
ATHE LR Al EFEHG BN, KEXPHEGY TS LMk
RS, BB ERKBEERATARR: HEoR M AL HE
BHI IS GHN, R ESBORTN, B8 pH, AHTHRMNE
G- do TR BN F. kb, TR STHE~FEBRET
ERGHETKRY 15%, PHRBKRTAY 5%, FHREBICT Eama
HEERY 0.5% BFHAE. woFAAARNME, FERS5PEAHNRE
BRATALE AW FFTHHE 90%. HERMAAEAFHLESE
ﬁm«m%‘fﬁmbfa‘ﬁ% FEEER, AEMRALN Blm58g, B
ZLEZ87-80, »LiR®80, pluronic 60, BHRLHBISEE), B/EM (8
AR RTROE), BHRASHN FXTE, X8, MPEXD, =4
WT B, NELEE, BRI paraben), pH AT HHLEHNH (Blieds, 5,
BB, BULAKLALEE— AEERE), A5 EERIERTH Blidh),
MR (—EIREE, SR, SRR, BISEE, KA, TRIEE,
FRES e, SRR RE, SR, RLE), EEH, 24,
Bh, AEEAMAEAS (Flde cyclomethicone), #t (B4 1),
FAF, BIEA, HEAHM, kA, B, HEAM e, Bl
FAE, HEBBIOLAEE, HEEXFERS), HEMN Blhk, #Hx,
wERIER), 67 W, R ERER), MEEY, RLELEER
B, Wk, BREE, TAGSE, AALTAGSE ATVASEE
B, BLERERE, # RoY, MEMAK), HEN Hleihei
KEH, DERE, KRED, DHAIRBIBTRES, SHERLE
el BLER, I, ERAE R WEERS, SRV EAALALTARIER
LHwbeEB), BEMN B84, Fod, FRBEXLE LB
4, RETL-B), OLAN BlekErrotsmMEak, e, B
Howt w5t ER, carbopol gel, B LB _HALE), FRAAF (i
RLFRBA, ERBEEA, BREA, BHE FOFERER).
HAREGERFTEF, ALXBHEHBLGHELET —FHERETHA
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B — M CROF B RAZE Y K £ 100, 200, 300, 400, 500, 600,
700 3, 800mg/ml BRI AMNILAH. RAERLITILBARY, 12n4s,
TR E LT T ERETRE AR ABA X, T & H L
%%&T%&ﬁﬁ%%%%%,&%iyﬁﬁ%ﬁmé%%%w%%%
1393 TRUAMAEF FHBAER, FEIEMNAANISESELHRL
T BRAEATIE S BB o4, WA S 5B LA 54Ep PRk
7 kAW D50 1H (Bp = £ 50% MW E X TR HBARE)ET 1
paclitaxel &4, 5, 6, 7, 8, 93X 104E85hFEAl1Lo4.

Blde, TRAREIZFGERRN, 2B 2ETEXFEFo
CilE, BRI BIXLEREE A HREGEIFH T,

BTRENAEBEEHaNER T ETRAREDH IS T EEN LA
ERARHEZ., TAEB, FHERNCESHGH SR T XK 45
%, BF, BEKAFERE, ARBEEEFFX (XA NHE) LT
ERETRBERGRS. TS5 X, R afmlh & iesy
FRRFARAEFALARAHERLEALE R LEHFSEM T THHE
k. WwREBEACSDGERARE, MRFGER, AL FHNE
Fo R KGR B ARAARER G RGRF. ERAWULETF, 554
RKAMNAEANHNERZESEG—BHRAAEZAMEFHGHRBEE TR
F. ik, L@AFoRIAEERLY, KBNS HOA T
REBHAEERLHE ARG BT REGEME. K, FE&
R Hasdh, EF-HXEAoRAANGERETART o BH5KERE
A E Y 20mg F A A A S, KA BEEEESF Y50, 100, 150, 200,
300, 400 X 500mg FAZBFILEY, EPASTIHEKRES 1 8. Lk
Ho, nIRZHMLSMHEREANF n® EHFEELOSES KXY 20-600 ng A
e, FE% K 25-400 ng/m?, EEF KL 40-300 mg/n’,
St HEEZE F48E 50-200 me/w’. ik, WEEMEDHAELY, BF
BokFHF P BEREEAFE Y 20ng KABANICEY, A o BHHE
% @4 %4 40, 50, 100, 150, 200, 300, 400 x 500mg HAy7E M L4
Yy, ik, —FHXEHERERNGLLETNE o BEEEAASXY
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20-500 mg FAMBA LS, THhHEKRY 40-100 mg/v’, FALEFH
% 60-350 mg/n’. K, %ELABFMGLHFAL, THITEEH
P E THIELBEAXE. PEAER, AXMBEGERAN TSR
- BEREAFRAALY, mARERLGHNFTER, Edo kR E—%
AL EeE L&*AATME%%%E%%# BN H R 3t
T A& Z R RH LRGN Z.

ik, LRRBIAEY FRITFENSHEERH nl Bmdy
X% 0.0lmg-10mg, F %A ml X2 0. Ing-Tng, X EFHAH nl k4
0. 5mg-5mg, Jf H&4KEH nl K& 1. Smg—4dmg. AP0 R E 5 2 40
iy, BB RS A E W ILTF LA MEER Y. Kk,
EaREHEEASHBEHTARIBACSHWARESLBOHES
WK 5%-50% Bk k2 8%-40% F B BALEXLD 10%-30%.

HE—AEHGER, TRIWFRMEFCSY A REATRB R RIT
RSB RERGTHRAEMN A lERX 4 VR) FRE & 0oRe
Hegm RN, JE B B AR, e Cremophor®EL i £ T Jo
B EBERTHEAMTORLETEZGTHRERN. REE, R
BN TR RSP EXRESCEGHMN, AR, 32Fa4
Lk GBS AR, SRR A,

EF—%#s £, THRIFRRNBANCSHEBEALITRRSER
T2 64 T A s i 65 7] 25 AR (Bl de LB =K F5) PR HE& v IR
BHEGBAFAN. SERLEZTRY, AEENTALRGELHH
CRREER Y, TR, ?T«}%ﬁ%%i’!*&n Cremophor®EL /& & AN B 7
BRY. MG ERET TREREBEBR. RE, FEABHEWE
5GBS BREN, ZHMNTERAMNKELTHER HMREGF R
FAERATaRETFTELGH M. RSN A e F do LR ALTR
TRATHAA T oRL iRz, LN, BFRF.

o 38 3 A B B 58 AW I AR AL AT RR B IR P EAS- 0 T BREE 8Y
THERBEMN Bl lEBEX LT R)PRFASERELHGAMN,. FEE
AR EASLA], F» Liposyn®IT & Liposyn®III Ui AT T ud] BTk

17




ERTHAATERELTEHOTHALAN. wREL, AELNT
b R A B N F R RA LB, Cremophor®Ek d9 8 A, KR H, %
BT a8k —kE LAER Cremophor®Z ik B B H Ry, EFRRE
A EAER. o o

S 3 4 5 A S A AT B S AT AL B T A e 8
THAEN Bl de LR LT PR SRR EL G R, B
FARBRGHARE R, 4 Cremophor®E & A TF T mB) T E % ¥ AR A
FoRLFEEOTEAERN. wRELE, MRERNTRARALR
P EFRARESCEER Cremophor® G H M, FARCE, LL Tt X
— &k JE LB, Cremophor®& &k 69 AE RN, EIRFREAEEHER.

o R EE, ERuRRERHEL G ANRERNTUARET X 6
¥ IV R, ODMEREREAE R P AGR S, E8AT AL
T 25 s ke KT R E TR

3L

ARG AE “B” & “BIR BENERCAEALERFANA
WAL P H. XdFHaiERA, BHE BE, FFEELH X
MRS B3 A R R A RS R ARR G, ERE Xk F
FRHES, wFE, BEFERRFE BRIESISHY, Kk, X
—3F 584 1-20 A BT

ALFTRE G BRGEL “FrEHRES —ASRBERTRAGEE
iy, GELTESRRTRERT A, £ & B W, AIARERT
ARG RARS, XBRAAEIRE, KR RANL #HERL &
AR, FEA, BA pyarik, 8L mL BRAE AR &K
A, ik, ®E, ®A W, S8, B

Bl B AR ER, ik, AXAHEMRATIHOS 1-8 MERT
HH 2 &k 20 NERTFHKERE. BT R A6 3 A IR
WFRakyh i AL Fak TR TEF

Ak % sME, ki, KXAHEGERETAMCS 2-8 MER
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FHBREE 20 ARRFOMMBHR, TOTOA LM S LG EK
SREFAEILHL BHE FEHA THL STHEL o
P
o RAERAEE, R, AXATREMBRAR AL 2-8 ABRT
SFARFE 20 MRET OIS, BATTAL A6 S e85 0oy
T, A, TR, FTRE CRESF

ASCEARAE R HAED F—IRAFRSHRE SR R P REEAR
REGIFARABEFFA, RAREOES 6-12 ABBRT 0 ERXIAH,
ek, ZRE, BAE, BRRAEL RARO-EAIBRARGEL ¥
P B ES S E L A P

KX ik A SAEH 5 —AHFHAE ‘A% X B LRKE
i, RAk, |

AXEBBERIMEHN G —RAARSHRE LK R “RFey” 2%
AR R, e SRBA 0. BRI, FKFF %
0., BEV—ARLEHEY—ALRT, FEEFRKALEE 5 X 6 4
BT Am. ik, RFAARERA 1R 28T, 132 MR
F, Fa/R 1-4 AEBTF, FRTRESBERLRTEHT R T
& FpiAd s el ek, ek, wbee i, Bek i, wt
ik, wlRk, R ARFERASF. RRAGEHEE—ARSAT
IR i, RRSEREL, MEA X R¥PdEL B AL,
AL, #HAL REAA FAEA RE, BEA K& AL K
K, #ik, HE, G B | | |

AL BRERINHNF—AAFS B RE “SFh” ARARM
BAAE., EEV-AREBFEY—ARRT, FHLERELEA 56
ARFEEHRER, ik, RFAAFEEA 1 X 2A8KT, 12
ABRT, /R 14 AERTF, FRTRABIBRLRTELTHRS
oA, Lk adadEhnh, Kok, wewAk, Bk, ks
A, v, ek AR BERAS. RREM IO -ARE AT
EAE: BA, RAHRL BE BA BRPEL, BE, BRAK
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ﬁ%%,%%ag sk, FRE, BE, BEE, &E AL &
%, sk, B8, SR, . '

AL RBAEAD T —ABRAFSHARE “BBEA” ZIABIREAN
F B 6 -COOH L H) 09 KT B 69364, #ldw RC(0)-, ¥ RA R, RO,
RIR°N-#, R'S-, R'Z#BH, &&%&% REFHF AR AL, BEARRK
ReGEE.

Kk A BAFA 7 — AR RE “BLARL” ZHRELRE (-
0-) & ¢y Eikgbit, #4 RCO)0-, E ¥ Ri=AE “BLIL” FoZL.
 BeaEm s, R SCHT 3 B BRI A 6 I SR
B RIEARIEHR S

k% 9[‘%5}3, AL HEHRLTHRAEEE RS ZL AR THA
e fAT L s Rk, ﬁﬁ%iﬁ%ﬁ%%%ﬁ%ﬂiﬁé@ﬂ%?’ﬁéﬁé%

AL MG RE “BRAEPE & “BRPA” ZRBEBEYHE
BERGEER (BIFHEL ), RBRFATEHNREY RTELZER
Ha ARG THEkeHs. SHENNERRPEARLLSRTE “F
HARTEESFIE” by T. W. Greene, John Wiley and Sons, 1981, or
Fieser & Fieser " H%|. ZABRY AN TP O FTALTE, 1-CLA
RE, FEAPR, G-=FarACERL)FHE waawdik, 2,2 2-
ZACAEAERE RTACER PaERE, ZRAFERE, Z&7F
GAEBEF 2 2 2-Z R TRILFHE.

KPR Ac” 235 TBEA; “Br” RIEE TR “Bt” KA
“Me” 23R WH; “Ph Z4eE I “iPr RFEFHIL “tBu” #o “t-Bu”
AT ‘R ERKERE BIEFSEL “Py” AILTE AR
o “TES” R =R WsEE “TMS” Z2I=Faiki; ‘LA ZH A
fo484s; “10-DAB” A% 10-:ZEXRFEFF 11 “BEAEFIE aff
RRH TRAFTER, ¥ 2,22 =R CARATEEIALTERT
Bo: “Apdred i 23 0P, HF P AERAEY I “tBudCO” #= “Boc”
ZiETaAHEE, “tAn0C0” AFRARAABIL “2-FuCO” A3 2K
Wik, “2-ThCO” £4% 2—Ei ik, “2-PyCO” 5Ty 2 e A H I
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“3-PyC0” R3§ 3wt R A “4-PyCO” A 4wt ARR; “CH0"
RIETHAEL “BtOCO” RIFTAARL “IbueC0” RHETHLS
A5 “iBuCO” RIFTHAEAL “iBu0CO” ZIFTEABHE “iProco”
AFTRRAIKAE “nProco” RAFERRAKA “nPrC0” RIGEHL
B “ibue” ZIFTHRA; “THF” ZI5v9siekwd; “DMAP® 235 4-—
WL R A ke, “LHMDS” Z 35 WHA — s R4k,
T3 53640 T30 AL 9.
A 1

7,10~ (=) FRBEA-10-FLLBEE EHFEE 11T

ERIRET, @ 10-DAB(1. 14g, 2.11lmmol) /£ 20m]l — & FE &A%
T & B ¥ Jm A DMAP(6.20g, 50.6mmol) A £ ¥ & F & (1. 8ml,
12. Tumol) . L BAM ik £ 40-45C, AZBETHEF 2h, FFha
1. 8m1 (12. 7Tmmol) £, W & ¥ Bs. f£ 40-45C T4 F ik 6h &, Kun
A4 A 200m1CH,CL, #EF8M IN HC1 #t%, RERAPBRAARE
ik, BIFAY kSR A 30ml CHCL R 3 K, &3FAAE, MKk,
A Na,SO, T#, JFmER%. AEAEAKEEELN, A CHCL/LtoAC
PoBL, FE] 1.48g(86%) 7, 10-(=)—F A A (carbobenzyoxy)-10-#% Z,
Bt ¥ Rk FF IIL
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7,10-(Z)-FRBE-I-HEL-I-CED L) 2022
docetaxel

£-45C 8RBT, % 425ng (0. 523mmo1) 7, 10~ (=) —F AHE K -10-
WEOEEE R K E 4 TIT 65 THF (4. 5ml) &&ri%ﬁn 0. 80ml LHMDS (0. 98M)
o THF %%, A 341mg (0. 88%mmol) X, - N-R TAA B A -3-= .5
b R4 (0w dL) AR T-86 THF Qul) 523, Hianddh -
45C T 44 1h. ZHFEZRAHERRAE 0C, FBE 2h &, #A 2001 48
Fo fACAE TR P, KE 501 EtOAc/ @t (1:1) 3R 3 5k, AHAME,
A FHAKRE, A NaSo, FHRIFARSE. RELARAK LEE LN, B EtOAc/
ThERML, 135 576mg(92%)7, 10~ (=) - F AKX -3 -BLEE-3- (2=
HR)-2-0-=CrkHi (triethylsilyl) docetaxel.

Boc.\ ChzQ Boe.

N:
OCbz o
OTE S OTES
BZO BZO

P-PLER -3 2Ky H)-2-0-= LRI docetaxel

ﬁ”ﬁi&%%%'}f , # 550mg7, 10— (=) —F B I -3 -BLFEL-3 - (2%
my ) -2-0-= A} docetaxel #» 50mgl0%Pd/C & EtOH(30ml) F=
EtOAc (10m1) &5 33k oh, it da s + 545 #dadik, REH
EtOAc #oik. &bk, REBAS AR EEZREMNAL, A Lt0Ac/
T B, AE 405mg (95%) 3 -BLFE -3~ QL) -2-0-2 4
23K docetaxel.
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BOC\ Boc.

T e 6 SRR
OTES N 5 OTES
' BzO :

P-BAEK-3-2Eyp X)-2-0-ZCBERA-10-NZEARATRL
docetaxel

E-15CEHFBET, @ F-BEX-I-Q-E9pR)-2-0-Z 2851
docetaxel (201mg, 0. 217mmol)#= CuCl (43. Ong, 0. 434umol) &5 THF (3. 5m1)
AR P A 51, 5ml (0. 651mmol) F-5UER LB 69 THF (1. 9ml) 5%, #iE2
AWM E 0T A 1. 4h SN Snl s i EAE RS 200l BT
B, ZK&H 50ml EtOAc/ Tt (1:1)4EH 3 k. AFFAME, 8 Na,S0, F
BIFAK, 53] 218mg 7R 56 ShALEP 5T HLEE A 85

Boc._ : OCONHE Boc._ OCONHEt
o)

2722
PR L3 - 2Eer ) -10-N- LR RIL P ALK docetaxel (2722)

£ OCTF, % 218mg L#fFH e 3-BEL-3-@QEpHk)-2-0-=
LR IE-10-N-Z A RIL P B docetaxel #ubsZ (6ml) = CH,CN (12ml)
R 1. Oml 49%HF Kk, KEREGHERR £ FEHNE 2.50 S
A 50ml EtOAc. ER&M Alof i SARERF RS RERH
T8, i ERE. BE AR LEEEN, A CH,CL,/MeOH 4k A b BLA,
53 169mg (BF 3 88% ) 3-BLAIL -3- @ EpiL)-10-N-LHAEHL FAE

3 docetaxel (2722).
F34 2
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TH G 1 PRk, A2 R TR # P AR AL
KA LA 1 69p-ABERBAH, HE— Z5 BA T A5 HRAL
MABACAY., TR S b A G H IR S
B 1 H Ao (2722) b Bt AR

OCONHEt

No.

m.p. (°C)

[a],{CHCIL,)

AEHM

2600

173-175

71.4 (c 0.22)

FAME: C, 60.70; H, 6.69

344 C HoN,0,:.0.5H,0: C,

60.79; H, 6.58)

2616

3-uhee g

183-185

-61.0 (¢ 0.20)

FA{E: C, 58.96; H, 6.51
# E A4 C,He;N,0,5.2H,0: C,
59.00; H, 6.69)

2622

R 398 3

173-175

-68.1 (¢ 0.19)

LBAA:C, 58.40; H, 6.42
3 F AR CpHeeNL045.H,0: G,
58.47; H, 6.47)

2633

i-RE

170-172

_75.7 (€ 0.22)

a4k - C, 60.10; H, 7.15

- IR C43H60N 0,5.H,0: G,

59.84; H 24)

2686

i-THE

167-169

-106.7 (c 0.17)

FA4E: C,61.12; H, 7.10
¢+;a:{gc HeN,0,.0.5H,0: C,
02, H, 7.1 Q)

2692

- 4-abrr i

203-205

-69.7 (c 018}

SRR C, 60.19; H, 6.61
AL CuHyNyOys.H,0: C,
60.13; H, 6.62)

2700

2k ik

169-171

73.6 (c0.22)

FA4E: C, 60.59; H, 6.58
it 4R CuHssN;Oye C, 80.82;
H, 6.50)

2717

3wk o

165-167

-53.8 (¢ 0.23)

LA C, 60.07; H, 6.48
F H A C, HaeMNL,046.0.5H,0: C,
60.14: H, 6.54)
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2722 | 2—Ewy & | 166-168 | -52.2(c0.25) SHME : C, 58.28; H, 6.32
. #H4E C,H,N,0,.8.H.0: C,
58.47; H, 6.47)

2733 | zxT4 | 168-170 | -73.9(c0.23) FB{A: C,60.96:H, 7.02
A CHeoN.0,5.0.5H,0: C,
61.02; A0)

H,7
2757 | &L 168-170 | -91.7 (¢ 0.23) FaE . C, 60.07; H, 6.86
THAL C,H,N,0,,.H,0: C,

59.98; H, 7.02)

5364 3
8 A 1 PRk, {am i AR 6 - MBI H Ik
Bl IR X-N-RTELEZELE 3 Z2ARER 4 Q&) A3k T-2-
A, HE&—Z5 548 14 —KFBAA TR RARALAESGEH,

X5_NH O
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4% X, X, R

2640 tBuOCO- 21 EtNHCOO-

2743 tBuOCO- AL EL EtNHCOO-

6015 |tCiH,CO- P 3,4diFPANHCOO-

6024 £C,H,CO- 9wk mh PANHCOO-

6072 tC,H,CO- 9—wkwh K EtNHCOO-
5] 4

TR LS | AR EBRGFTEHNETHNEAZSHRX 4
TR HBRABESGHZ R, HF R, W@ EL, L)
Rio# Ryo.RioNCOO—Fa (@) Rypu A Ry BB FHA A, (b). Ry F Ry T4
—AH &, B—AkGE). BRREIARK C-C, Bl PR, A, X
FH4, LAIMEAL TA RAXRTE (1), BARHS AR C,-C,
SR O, RFEE. THAFRAHA THE XFiEXC
ks ({i1). RAMRARRK C-C RAwT ki, XRFAHBRXIHAST
Bk, THA, RBAXOHE; (Gv). BROKARKGEL, X ©W).
AR R FBARGG L F F R  dorkmh R, o, Sokntl, RKFE (). Ry
Fo Ry BEHH (1), IRARM R AT C-Co I, TR, HH HE.
HEHRFKAE, TE AEARTHK GD. BRGIXKRK C,-C, &5
Eoe A, XEAM. IASFKREHL THE XHBAEAXTHL
(iii). FREOKXAFK CC e TR, HF HH4H L4 A,
THE, AAXOEik (v). RROXARAHGEL, RO, A
B R RGeS K kb N, oA, Bosber il Hlde, R, THL
RioaRosNCOO~, HE P Ry #o Ry TH—AFEA, H-AMAFE, TH, &
4k, THARIRKGRE ARBARETUEARLE XL TRAEL

IR RS AR IR
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(14}

Xs X Rio

tBuOCO 9wk wfy R16aR10sNCOO-
tBuOCO 3wkl 2 R6aR 1 NCOO-
BuOCO ooy 1 Ri6aR10NCOO-
BuOCO 3wy 3t R16aR10NCOO-
tBuOCO - 2—wbor R16aR1gsNCOO-
tBUOCO . 3-wher 3k Ri0sR0sNCOO-
tBuOCO 4-wrer R,0:R1,NCOO-
tBuOCO BT R,4sR1NCOO-
tBuOCO FRit Ri0:R10,NCOO-
tBuOCO FAE Ry0.R16,NCOO-
tBUOCO BRTH R,6.R15,NCOO-
tBuOCO 29, %8 R10.R1NCOO-
tBUOCO EHR R16aR10sNCOO-
F ek 2k v 3 Ri6aR1sNCOO-
el 3k i R 0sR,0,NCOO-
FPEE - w3k R10.R1NCOO-
P BRI 3k A R,0,R10:NCOO-
F PR 2Rk R10sR10eNCOO-
et 3-wb ey R 5,R45,NCOO-
X‘TJ ﬁ% 4‘“%% RmaanNCOO‘
R PERI FTHA R,5.R16,NCOO-
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H1 -COOX,, | 22k RisaRianNCOO- | C,H,CO0- | OH OH

H2 -COX,, EX S R 0,R,NCOO- | C,H,COO- | OH OH

H3 -CONHX,, | Zu3x Ry6aRa,NCOO- | CH,CO0- | OH OH

H4 -COOXy, |4 i 3 Bt 4% | RicaRiosNCOO- | CH,COO- | OH OH
8 CCo bk

H5 “COX,, |4 3 # B 4% | RieaRiyNCOO- | CH,COO- | OH OH
# GG i’e’i"-%

H6 -CONHX, 4% 3£ 3, B 4%, | RiaRieNCOO- | CH.,COO- | OH OH
# C,C Rk

H7 -COOX,, W i 3 B 4%, | ReaReeNCOO- [ CH,COO- | OH OH
] GGy $EH # '

H8 .COX,, Wik b B A& | RieuRiNCOO- | CH,COO- | OH OH
G A

HO -CONHX,, Wr #% 3 B 4 | RioaR@NCOO- | C;H;COO- | OH OH
A3 Cfce#-ﬁ?é?i
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H10 -COOX,,  |4£ i 3 IR 4% | Ri0aRipNCOO- | C,;H.COO- OH OH
| §C, G | o

Hi1 | -COX,, |45 i 3% B A& | RioaRiNCOO- | CH.COO- | OH OH
850, Gyt 2k

H12 | -CONHX, |42 3% 3 B 4% | RiaRioNCOO- | C,H,COO- | OH OH
§4C,—C, B A

11 -COQX,, |z RisRisNCOO- | R,,COO- | O OH

12 -COX,, 2o 50 RsR10,NCOO- | R,.COO- | O OH

13 -CONHX,, | Ze3x RicaRiosNCOO- | R,,COO- {O OH

14 -COOX,, 45 # 3, B4 | RiosRisNCOO- [ R,,COO- |0 OH
% C,Cohidk

15 -COXy, | i b B 4% | RioaRiNCOO- | R,,COO- | O OH
8 CCorask

[3 -CONHX, |4 3% 3 B 4% | RiaRisNCOO- | R,COO- | O OH
& Cz-—cgj,‘aﬁ; .

17 -COOX,, WUt i 3 K 4% | RiaRiNCOO- | R,,CO0- | O OH
éﬁ Cz_ca,_%—ﬁ%-’g‘

18 -COXis Wt 3 3 4% | RiosRiNCOO- | R,,cO0- |0 OH
%szcs_%ﬁ”%

19 ~CONHX,o s 2 3 & 4% | RioaRiNCOO- | R,,COO- | O OH
& C,—Cy B L

110 -COOX,, |4 % 3 B 4% | RigRo,NCOO- | R,CO0- | O OH

g GGy ik




111 -COXyy |42 ik 44 B A | RieaRiNCOO- [ R,,CO0- |0 OH
- éﬁcz_ca 15&&% | ' |

112 ~-CONHMX,, |4F i% 3 B 4% [ Ry,R,NCOO- | R,,cO0- | O OH
#9C,~Cy Fe

J1 -COOX,, | Ze3x Ry0aRyNCOO- | R,,COO- | OH OH

J2 -COX,, e 30 Ri0sRieeNCOO- | R,,COO- | OH OH

J3 -CONHX,, | 23 RiaRieNCOO- | R,,COO- | OH OH

Ja -COOXy |42 # 3 Jx 4% | RuoaRiNCOO- [ R,,CO0- | OH OH
8 C,C A

J5 -COX,y, Mt i 3 B A | RiaRiNCOO- | R,,CO0- | OH OH
iy GGy bk

J6 -CONHXp |42 % 3 B 4% | RioaRiosNCOO- | R,,COO- | OH OH
& Cz“@sﬁf{‘

J7 -COOX,, HE #% 3 B 4% | RieaRiuNCOO- | R,,CO0- | OH OH
B C—C A A

J8 -COXpo M 2 3 A | RigaR,eNCOO- | R,,COO- | OH OH
3 Cz_,(_:s 435 2K

J9 “CONHX,, Itz % 38 & 4% | RioaRieNCOO- | R,,COO- | OH OH
# C,—Cy 4EH5 24 | |

J10 -COOX,y g #t M B AR | RygaRyeNCOO- | R,,COO- | OH OH
890, ~Cy eIk ‘

J11 -COXy 4 3% 3 B4 | RiRi;NCOO- | R,,COO- | OH OH
840, —Cy A
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J12. [ -CONHX,, {42 i% 3k B 4% | RiaRiuNCOO- | R,,COO- | OH GH
#4C,—C, etk -
K1 -COOX,, | Ze2r Rp.RisNCOO- | R,,CO0- | R,,COO- | OH
1 K2 -COX,y | & RyeaRiuNCOO-- | R,,CO0- = | R,,COO- | OH
K3 -CONHX,q | 2227 Ry.RisNCOO- | R,.COO- | R, ,COO- | OH
K4 -COOXyo  {4£ # 3y e 4% | RieaRiaNCOO- [ R,,CO0- | R,,COO- | OH
& C,—C, bk

K5 -COXy U it 3 B 4% | RieaRiuNCOO- | R,,COO- | R,,COO- | OH
] C;CJE;E&

K6 ~-CONHX, Ut i& 3 B AR, | RiaRipNCOO- | R,,COO- | R,,COO- | OH
£ Cz_cnﬁﬁ_‘

K7 -COOX,s Ut 34 3y Bt 4% | RisRiNCOO- | R,,COO- | R,,COO- | OH
89 C,—Cq 4435 A4

K8 | -COX,,  Ur b 3 I 4% | RieRiuNCOO- | R,,COO- | R,,COO- | OH
8 C,~C, 25 A

Ko -CONRX, [ 3% 3 5 & | RiaRiNCOO- | R,,CO0- | R,,COO- | OH
8 C,Cq 4255 24

K10 | -COOX, {4 i 3 3 4% | RiaRyoNCOO- | R,,COO- | R,,COO- | OH
#4C,~Cy et -

K11 |-COXyp 4% i 3 B 4% | RiaRiasNCOO- | R,,COO- | R,,COO- | OH
5C,—C, B2

K12 [ -CONHX,, 4t ik 3t B A | R\pRiNCOO- | R,,CO0- | R,,COO- | OH
#7C,—Cy Btk

FB 6
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400 A 2948, (HCT116) A28 2. Tul 335728 (48 10% A5 4 7% 4= 100 |
#45/ml FEF A 100g/nl 45 % 09 X McCoy’ s ba 354 A) 6 60m
A R3Efrm . i 37TCTH Co, Wi ERSE 5h, HZAE
ERFRBAMAN. H F06 2 H RO AR AN RH SR
HRAIE 10 4 RAE SR, RE, 3 0. 30l HAE SR B B b gl
2. el Bk b. RE, Bambsd4—RETCTIESA 72h. HHER
G, BEEEASHHEIEAL, FARMA Anl SUSFH %% (HBSS) &
26, MmN bml #rEREGA, FEREFmAEweEREAE TR ELTEA.
i 7T K, MEFRBIESBLEL. TESRAERIR R AR
a4 65 ID50 (F A 50% B B R R e R E).

fes-di ID 50 (ﬁill‘—iCTﬂS
B By 2.1
docetaxel 0.6
2600 - <1’
2616 27
2622 <1
2633 <10
2686 <1
2692 <1
2700 <1
2717 <1
2722 <1
2733 <10
2757 <1
2640 <1
2743 <1
6015 <10
6024 <14
6072 <1
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