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SUBSTI TUTED TAXANES AS ANTI TUMOUR AGENTS BACKGROUND C;é?uE INV?VH

The present invention is directed to novel taxanes which h ve-ﬂtur'ff?dé-
antil eukem a and antitunor agents. The taxane fam |y of terpenes,
of which taxol is a nenber, has attracted considerable interest in both the

bi ol agical andchenrcal - arts Taxol is a prom sing cancer chenotherapeutic
agent with a broad spectrum of antileukem c and tunor-inhibiting activity.
Taxol has a 2'R 3'S configuration and the follow ng structural fornula:
[err]

NOVEL SUBSTITUTED TAXANES AND
PHARMACEUTICAL COMPOSITIONS CONTAINING THEM

BACKGROUND OF THE INVENTION

The present invention is directed to novel

taxanes which have utility as antileukemia and antitumor
agents.

The taxane family of terpenes, of which taxol is
a member, has attracted considerable interest in both the
biological and chemical arts. Taxol is a promising cancer
chemotherapeutic agent with a broad spectrum of
antileukemic and tumor-inhibiting activity. Taxol has a
2'R, 3'S configuratign”énd the following structural formula:

C4HsCONH O
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wherein Ac is acetyl. Because of this promising activity,
taxol is currently undergoing clinical trials in both
France and the United States.

Colin et al. reported in U.S. Patent No.
4,814,470 that taxol derivatives having structural formula
(2) below, have an activity significantly greater than that
of taxol (1).
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/mhereln Ac is acetyl. Because of this promsing activity, taxol is
currently undergoing clinical trials in both France and the United States.
Colin et al. reported in U S. Patent No. 4,814,470 that taxol derivatives
havi ng structural formula (2) below, have an activity significantly greater
than that of taxol (1).
[err]

(2>

R' represents hydrogen or acetyl and one of R'' and R'''
represents. hydroxy and the other represents tert-butoxy-
carbonylamino and their stereoisomeric forms, and mixtures

5 thereof. The compound of formula (2) in which R'' is
hydroxy, R''®' is tert-butoxycarbonylamino having the 2'R,
3'S configuration is commonly referred to as taxotere.

Although taxol and taxotere are promising

chemotherapeutic agents, they are not universally

10 effective. Accordingly, a need remains for additional
chemotherapeutic agents.

SUMMARY OF THE INVENTION
Among the objects of the present invention,
therefore, is the provision of novel taxane derivatives
15 which are valuable antileukemia and antitumor agents.
Briefly, therefore, the present invention 1is

directed to taxane derivatives of the formula:



/R‘ represents hydrogen or acetyl and one of R' and R "' represents

?

hydr oxy  and the other represents tert-butoxy- carbonyl am no and their
stereoisoneric forns, and m xtures 5 thereof. The conpound of fornula
(2) inwhich R" is hydroxy, R '' is tert-butoxycarbonyl am no having the
2'R 3'S configuration is commonly referred to as taxotere.

Al t hough taxol and taxotere are prom sing chenot her apeuti c agents, they
are not universally 10 effective. Accoraingly, a need remains for

addi ti onal chenot her apeuti ¢ agents. SUMVARY OF THE | NVENTI ON

Anong the objects of the present invention, therefore, is the provision
of novel taxane derivatives 15 which are val uable antil eukem a and
antitunor agents. Briefly, therefore, the present invention is
directed to taxane derivatives of the fornula:
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wherein _
R; and Ry are independently selected from the
group comprising phenyl, naphthyl, CgHgCHCH-, and

O

provided, however, R; and R, are not both phenyl;
Q is CH3—', (CH3)3C—, CHBO—, Cl, Br, F, —NOZ,

o . O

Z is -0T,,
10 Ty is hydrogen, hydroxyl protecting group, oOr
-COT,,
T, is H, C,-C¢ alkyl, C;-Cg alkenyl, C;-Cg
alkynyl or monocylic aryl,



wherein Rlerr] and Rlerr] are independently selected fromthe
?roup conpri sing phenyl, naphthyl, Cerr]Herr]CHCH , and

err]- provi ded, however, Rlerr] and R err] are not both phenyl;
Qis CHerr]-, (CHerr])[err]C, CHerr]O, d, Br, F, -NJerr], [err]
Zis -Ofl[err], 10 T[err] is hydrogen, hydroxyl protecting group,
or -COrl[err], T[err] s H derr]-derr] alkyl,

Cerr]-Cerr] alkenyl, dderr]-Cerr] 4 al kynyl or nonocylic aryl,

Ac is acetyl, and
E; and E, are independently selected from
hydrogen, hydroxy protecting groups and functional groups
which increase the water solubility of the taxane
5 derivative. '
‘ 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 accordance with the present invention, it has

10 been discovered that compounds having structural formula

(3) show remarkable properties, in vitro, and are valuable

antileukemia and antitumor agents. Their biological

activity has been determined in vitro, using tubulin assays

according to the method of Parness et al., J. Cell Bioloay,
15 91: 479-487 (1981) and human cancer cell lines, and is

comparable to that exhibited by taxol and taxotere.

Taxane derivatives having formula (3) may be
obtained by reacting a B-~lactam with metal alkoxides having
the taxane tetracyclic nucleus and a C-13 metallic oxide

20 substituent to form compounds having a B-amido ester
substituent at C-13. The B-lactams have the following
structural formula:

1 2 (4)
4 3
N

wherein Ry and R5 are as previously defined, and R; is a
25 hydroxy protecting group,
B-lactams (4) can be prepared from readily
available starting materials, as is illustrated by the
following reaction schenme:



4 Ac is acetyl, and E[err] and E[err] are

i ndependently sel ected from hydr ogen, 5hydroxy protecting groups and
functi'onal groups whi ch increase the water solubility of the taxane 5
derivative. O her objects and features of this invention wll
be in part apparent and in part p® nted out hereinafter. OLDETAI LED
DESCRI PTI ON OF THE PREFERRED | MENTS In ordance with
the present invention, i i scQ d tha

structural formula (§¥Q§§OM/FEHBF ot bl e propertleg §Pn V|t§§ﬁ2aﬁd re
val uabl e antil eukema and antltunDr agents. | Their biol ogi cal
activity has been determned in vitro, using tubulin assays accordiqg
to the method of Parness et al., J. Cell Biology, 15 91: 479-487 (1981) jand
human cancer cell lines, and is conpargble to that exhibitgd by taxal
and taxotere. Taxane dgrivatijves havi TBBmul a (]3) may be
obt ai ned by reacting a [ &Y act amwiTh negt al &rkoki des havin
taxane tetracyclic nucleus and a C-13 netal|lic oxide 20 substi

. . . c
form conpounds . having a [err]-amdo este ~ substituent C- 13. |[The
[err]-lactans have the follow ng structural fornul a:
[err]
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Ar “os 1R, Ar "0s1R,
reagents

(a) LDA, THF, -78°C to -50°C;

(b) LHMDS, THF, -78°C to 0°C;

(c) THF, -78°C to 25°C, (2h); and

(d) triethylamine and an acyl chloride

(R3 = @'_CO‘— or Q—'@‘*O—-——

(LDA is lithium diisopropylamide and LHMDS in
lithium hexamethyldisilazane)

The 3-hydroxyl protecting group shown in the above
reaction scheme is —SiR5 wherein RSis trialkyl or triaryl
such as triethyl. The 3-hydroxyl may be protected with
other standard protecting groups such as l-ethoxy-
ethyl., or 2,2,2-trichloroethoxymethyl. _ Additienal hydroxy
protecting groups and the synthesis thereof may be found in
"Protective greoups in Organic Synthesis" by T.W. Greene,

John Wiley & Sons, 1981.



wherein R err] and R err] are as previously defined, and R2 is a 25 hydroxy

protecting group, [err]-lactans (4) can be prepared from
readily’ avai l able starting materials, as is illustrated by the
foll owi ng reacti on schene: 5
[err]

6

The racemic B-lactams may be resolved into the
pure enantiomers prior to protection by recrystallization
of the <corresponding 2-methoxy-2-(trifluoromethyl)
phenylacetic esters. However, the reaction described

5 hereinbelow in which the B-amido ester side chain is
attached has the advantage of being highly diastereo-
selective, thus permitting the use of a racemic mixture of
side chain precursor.

The metal alkoxides having the taxane tetracyclic

10 nucleus and a C-13 metallic oxide substituent have the
following structural formula:

MO

(33

wherein 2 is -0Ty; T; 1is hydrogen, hydroxyl protecting
group, or -COT,; T, is H, C1-Cg alkyl, C3-Cg alkenyl, C;-Cg
15 alkynyl or monocylic aryl; T3 is a hydroxy protecting
group; and M is a metal, preferably selected from the group
comprising Group IA, Group IIA and transition metals, and
most preferably, Li, Mg, Na, K or Ti.
The metal alkoxides are prepared by reacting an
20 alcohol having the taxane tetracyclic nucleus and a C-13
hydroxyl group with an organometallic compound in a
suitable solvent. Preferably, the alcohol is a protected
baccatin III, in particular, 7-O-triethylsilyl baccatin IIIX
(which can be obtained as described by Greene, et al. in
25 JACS 110: 5917 (1988) or by other routes) or 7,10-bis-0-
triethylsilyl baccatin III.



reagents (a) LDA, THF, -78[err]C to -50C (b) LHMVDS
THF, -78C to 0C (c) THF, -78[err]C to 25C, (2h); and
(d) triethylanne and an acyl chloride (Rlerr] =TJerr])

(LDA is lithiumdiisopropylam de and LHVDS in |ithium hexanet hyl di sil azane)

The 3- hydr oxyl

5 wherei

protected with other standard protecting groups such as 1-ethoxy- ethyl,

2,2,2-tr

by T.W
6
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20

protecting group shown if the above reaction schene is -SiR

n R5is trialkyl or triaryl such as triethyl. The 3-hydroxyl nmay be

or

i chl oroet hoxynet hyl. Additional hydroxy protecting groups and the
synthesis thereof Ry hedotwnddi nin Prteshé veer epups 110 QA@adé ey Pynt hesi s”

G eene,, John Wl e & Sons, 1981. i
baccaﬁln III is %onverted to 7-0-triethylsilyl-10-deacetyl

baccatin III according to the following reaction scheme:

1. (CyHg)s91CL, CoHyN
2. CHyCOC1, C4HyN HO --

(6) (7).3, T1=H
b, T;=COCH,

Under what is reported to be carefully optimized
conditions, 10-deacetyl baccatin III is reacted wiEh 20
equivalents of (C,Hg) 38iCl at 23°C under an argon
atmosphere for 20 hours in the presence of 50 ml of
pyridine/mmol of 1l0-deacetyl baccatin III to provide
7-triethylsilyl-10~-deacetyl baccatin III (7a) as a reaction
product in B4-86% yield after purification. The reaction
product may then optionally be acetylated with 5
equivalents of CH5;COC1 and 25 mL of pyridine/mmol of 7a at
0 °C under an argon atmosphere for 48 hours to provide 86%
yield of 7-O-triethylsilyl baccatin III (7b). Greene, et
al. in JACS 110, 5917 at 5918 (1988).

The 7-0O-triethylsilyl baccatin III (7b) is

reacted with an organometallic compound such as




The racemic [err]-lactans may be resolved into the pure enantioners

pricor to protection by recrystallization of the correspondi ng

2-'met hoxy-2-(trifl uoromethyl) phenyl acetic esters. However, the
reacti on described 5 her ei nbel ow in which the [err]-am do ester side
chain is attached has the advantage of being highly diastereo-

sel ective, thus permtting the use of a rgacem c m xture of side chain
precursor. The netal al koxi des having the taxane tetracyclic
10 nucleus and a C- 13 netallic oxide substituent have the fol |l owi ng
structural fornula: [err]

or -COl[err err err err
Clerr]-Cerkp 1 %mkyhﬂ @t abna ifplxédﬁryll?f %{@ﬁqlur@—b— ’@fb&t«hbl@téﬁu ng
group; and Mdsaaimetels espfes a@ﬂxa(wﬁeiﬁ%ﬁe Eb@lirbt«fﬂﬁggrr%atmn GRMRImeS NY

wherein Z ii Y gq”]t:hiTL[rﬁr{ 5S AV Ay erglfc%}ydggcfbtpja Chle Qa{x iy Faup,

Goup A, Goup IlA and transition netals, nost preferably, Li, M,
Na, Kor Ti. The net al aIkOX|des are prepared by reactlng an
20 al cohol having the taxane tetracyclic nucleus and a C 13 hydr oxyl

group with an organonetal lic conmpound in 8, ) tgble sol vent .
Preferably, the alcohol is a protected Baccal [11, in particular,
7-0-triethylsilyl baccatin Il] (whi ch "~3nﬁd(a§Hgg§cr|bed by
G eene, et al. in 25 JACSH}EB;CHHGHIL] 1.088) .'.

7,10-bis-O triethylsilyl baccatin III.

CH,CH,CH,CHy + L10-- .
(8

OCOCH,
0COC Hy

As shown in the following reaction scheme,
13-0-1ithium-7-0O-triethylsilyl baccatin III (8) reacts with
B-lactam (4) in which R, is triethylsilyl to provide an

10 intermediate in which the C-7 and C-2' hydroxyl groups are
protected with a triethylsilyl group. The triethylsilyl
groups are then hydrolyzed under mild conditions so as not

to disturb the ester linkage or the taxane substituents.



7 As reported in Geene et al., 10-deacetyl baccatin I

i's converted to 7-O-triethylsilyl-10-deacetyl baccatin IIl according to
the foll owi ng reaction schene: [err] 5 (6)
(7) a, T[err]=H ,

T[err] =COCH err] Under what is reported to be carefully optim zed
condi tions, 10-deacetyl baccatin IIl is reacted wth 20 equi val ents of
(Cerr]Herr])[err]Sic at 23[err]C undér an argon 10 at nosphere for 20
hours in the presence of 50 m of pyri di ne/ ol of 10-deacetyl baccatin
1l to provide 7-triethylsilyl-10-deacetyl baccatin IIl (7a) as a
reaction product in 84-86%yield after purification. The reaction

: i §
N“—4¢Tn THF H HO

>
I \(2) HF, Pyridine, CH,CN

QTES

(1o (4

wherein-
Ry and Ry are as previously defined,

5 Ac is acetyl, TES is triethylsilyl and Ph is
phenyl.

Both the conversion of the alcohol to the metal
alkoxide and the ultimate synthesis of the taxane
derivative can take place in the same reaction vessel.

10 Preferably, the B-lactam is added to the reaction vessel
after formation therein of the metal alkoxide.

The present invention also provides
pharmaceutical compositions containing a compound of
formula (3) in combination with one or more

15 pharmaceutically acceptable, inert or physiologically
active, diluents or adjuvants.

These compositions may be presented in any form
appropriate for the administration route envisaged. The
parental route, and especially the intravenous route, is

20 the preferential route for administration.
The compositions according to the invention for

parenteral administration may be aqueous o©or nonagueous



product may then optionally be acetylated with 5 15 equival ents of
CHerr]COO and 25 nL of pyridine/nmol of 7a at O [err] C under an argon
at'nosphere for 48 hours to provi de 86% yield of 7-Otriethylsilyl

baccatin Il (7b). G eene, et al. in JACS 110, 5917 at 5918 (1988).
The 7-0-triethylsilyl baccatin IIl (7b) is 20 reacted with an
organonetal | i ¢ conpound such as 10

8 n-butyllithiumin a solvent such as tetrahydrofuran (THF), to
formthe nmetal al koxide 13-O-lithium7-Otriethylsilyl baccatin 111 (8)
as shown in the follow ng reaction schene:

[err] sterile solutions, suspensions or emulsions. Propylene

glycol, vegetable oils, especially olive o0il, and
injectable organic esters, e.g. ethyl oleate, may be used

as the solvent or the vehicle. These compositions may also

(9]

contain adjuvants, especially wetting agents, emulsifiers
or dispersants. The sterilization may be carried out in
several ways, e.g. using a bacteriological filter, by
incorporating sterilizing agents into the composition, by
irradiation or by heating. They may also be in the form of
10 sterile solid compositions which may be dissolved or
dispersed in sterile water or any other injectable sterile
medium.
The products of general formula (3) are more
particulariy used in the treatment of acute leukemias and
15 solid tumors, at daily doses which are generally between 1
and 2 mg/kg by the intravenous (perfusion) route for an
adult. '
The water solubility of compounds of formula (3)
may be improved by modification of the C2' and/or C7
20 substituents to incorporate appropriate functional groups,
Ey and E,. .For increased water solubility, E; and E; may
independently be hydrogen and -COGCORY wherein
G is ethylene, propylene, CH=CH, l,2-cyclohexane,
or- 1,2-phenylene,
25 Rl = OH base, NR?R3, OR3, sr3, OCH,CONRYR>, OH
R? = hydrogen, methyl
R3 = (CH,) NRSR7; (CH,) N°ROR7R%x®
n =1 to 3

rRY - hydrogen, lower alkyl containing 1 to 4
30 carbons
R = hydrogen, lower alkyl containing 1 to 4
carbons, benzyl, hydroxyethyl, CH,CO3H,
dimethylaminoethyl
RO6R7 = lower alkyl containing 1 or 2 carbons,
35 benzyl or R® and



As shown in the follow ng reaction schene,

13-Olithium7-Otriethylsilyl baccatin Ill (8) reacts with [err]-lactam
(4) in-which Rlerr] is triethylsilyl to provide an 10 internediate in
which the CG7 and C2' hydroxyl groups are protected with a
triethylsilyl group. The triethylsilyl groups are then hydrol yzed under
mld conditions so as not to disturb the ester |inkage or the taxane
substituents. L 9

R’ together with the nitrogen atom of NRER7
form the following rings

alylelele

RS lower alkyl containing 1 or 2 carbons, benzyl
5 x® = halide
base = NH;, (HOC,H4)3N, N(CHy)3, CHqN(C,H,4OH),,
NH,;(CH,) gNH,, N-methylglucamine, NaOH, KOH.
The preparation of compounds in which X, or X, is -COGCOR?!
is set forth in Hangwitz U.S. Patent 4,942,184 which is

10 incorporated herein by reference.

The following examples illustrate the invention.




lerr] wherein Rlerr] and Rlerr] are as

previously defined, 5 Ac is acetyl, TES is triethylsilyl and Ph
i's phenyl . Bot h the conversion of the al cohol to the netal
al koxide and the wultimate synthesis of the taxane derivative can
take place in the sane reaction vessel. 10 Preferably, the [err]-lactamis
added to the reaction vessel after formation therein of the netal

al koxi de. The present i nvehdion also provi des
pharmaceutical conpositions containing a conpound of formula (3) in
conbi nation with one or nore 15 pharnmaceutically acceptable, inert or

physi ol ogi cal,}, % eina%ti Ve, di luents or adjuvants. These
conposi tions may be pPdséented in any form appropriate for the

adm ni stration route envisaged. The parental route, and especially the
I ntravenous route, is 20 the preferential route for adm nistration.

The conpositions according to the invention for par ent er al

adm ni strati on may be aqueous or nonagseoys

Q0

Preparation of 3'-despghenyl-3'-(l-naphthyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol) in 2 mL of THF at -45 °C was added dropwise 0.174
mL of a 1.63M solution of nBuli in hexane. After 0.5 h at -4%
°C, a solution of cis-l-benzoyl-3-triethylsilyloxy-4—-(1-
naphthyl) azetidin-2-one (620 mg, 1.43 mmol) in 2 mL of THF was
added dropwise to the mixture. The solution was warmed to 0 °C
and Xept at that temperature for 1 h before 1 mL of a 10%
solution of AcOH in THF was added. The mixture was partitioned
between saturated aqueous NaHCO, and 60/40 ethyl '
acetate/hexane. Evaporation of the organic layer gave a resicue
which was purified by filtration through silica gel to give 325
mg of a mixture containing (2'R,3'S$)~2',7-(bis)triethylsilyl-
3'-desphenyl-3'-(l-naphthyl) taxol and a small amount of the
(2's,3’R} isomer.

To a solution of 325 mg (0.287 mmol) of the mixture
obtained from the previous reaction in 18 mL of acetonitrile
and 0.93 mL of pyridine at 0 °C was added 2.8 mL of 48% aqueous
HF. The mixture was stirred at 0 °C for 3 h, then at 25 °C for
13 h, and partitioned between saturated aqueous sodium
bicarbonate and ethyl acetate. Evaporation of the ethyl
acetate solution gave 260 mg of material which was purified by
flash chromatography to give 166 mg (64%) of 3'-(l-naphthyl)
taxol, which was recrystallized from methanol/water.



.10 sterile solutions, suspensions or enulsions. Propyl ene

gl ycol, vegetable oils, especially olive oil, and i nj ectabl e organic
esters, e.g. ethyl oleate, nmay be used as the solvent or the vehicle.
These conpositions may also 5 contain adjuvants, especially wetting
agents, emulsifiers or dispersants. The sterilization may be carried
out in several ways, e.g. using a baggeriological filter, by
incorporating sterilizing agents into the conposition, by irradiation
or by heating. They may also be in the formof 10 sterile solid
conpositions which may be dissol ved or di spersed in sterile water or
any other injectable sterile medi um The products of
general formula (3) are nore particularly used in the treatnent of

acute | eu#em afsgn'gsslafkg&kq“t Uprs, gto (cglgies whi ch are generally

bet ween 1 he i°nt FAvEnow Pu5|on) route for an
adul t . The water solubility of conpounds of fornula (3)
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1.86 (m, 1H, H6B), 1.80 (br s, 3H, Mel8), 1.76 (s, 1H, 1OH),
1.69 (s, 3H, Mel9), 1.28 (s, 3H, Mel7), 1.16 (s, 3H, MelS§).
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Rlerr][Rerr] = lower alkyl containing 1 or 2 carbons, 35

benzyl or R err] and 11
Rlerr] together with the nitrogen atom of NR6R7 formthe
foll owi ng rings [err]

Rlerr] = lower alkyl containing 1 or 2 carbons, benzyl 5

X[err] = halide base = NHerr], (HOJerr]H err])[err]N,

N(CH err])[err], CHerr]N(CJerr]Herr]OH Lérr],

NH err] (CH err])[err]NH err], N-methylglucam ne, NaOH KOH. The
preparation of conpounds in which X[err] or Xerr] is -COGCOR err] S
set forth in _Han mﬁ%g U.S Patent 4,942,184 which is 10 incorporated herein
by referenc&€rein Npa 1S The fo| | owing exanples illustrate the

i nventi on. EXAMPLE 1

[err]

Preparation of 3'-desphenyl-3'=-(2-naphthyl) taxol,

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol) in 2 mlL of THF at ~45 °C was added dropwise 0.174
mL of a 1.63M solutien of nBuli in hexane. After 0.5 h at -45
°C, a solution of cig-l-benzoyl=-3-triethylsilyloxy-4-(2-
naphthyl)azetidin-2-cgne (€20 mg, 1.43 mmol) in 2 mlL of THF was
added dropwise %o the mixture. The solution was warmed to Q0 “C
and kept at that temperature for 1 h before 1 mL of a 10%
solution of AcOH in THF was added, The mixture was partitioned
between saturated aqueous NaHCO, and 60/40 ethyl '
acetate/hexane. Evaporation of the organic layer gave a residuc
which was purified by filtration through silica gel to give 320
mg of a mixture containing (2'R,3'S)=~2',7-(bis)triethylsilyl--
3'-desphenyl-3'~(2~-naphthyl) taxol and a small amount of the
(2'S,3'R) isomer.

To a sclution of 320 mg (0.283 mmol) of the mixture
obtained from the previous reaction in 18 mL of acetonitrile
and 0.93 mL of pyridine at 0 °C was added 2.8 mi; of 48% agueous
HF. The mixture wag stirred at 0 °C for 3 h, then at 25 °C for
13 h, and partitioned between saturated aqueocus sodium
bicarbonate and ethyl acetate, Evaporation of the ethyl
acetate solution gave 255 mg of material which was purified by
flash chromatography to give 166 mg (64%) of 3'-desphenyl-3'-
(2-naphthyl) taxol, which was recrystallized from
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wherein N err] i [err] Preparation of

S
3' -desphenyl - 3' - (1- napht hyl ) taxol. To a sol ution of
7-triethylsilyl baccatin I

(200 ng, 0.286 mol) in 2 nL of THF at

[err] C was added dropwi se 0.174 nL of a 1.63M solution of nBuLi in h

After O.

5 h at -45 [err]C, a solution of

ci s-1-benzoyl -3-triethylsilyloxy-4-(1- Bafhthyl)azetidin-z-one (620

1.43 mol) in 2 nmL of THF was added dro

se to the m xture. The sol

was warnmed to O [err]C and kept at that tenperature for 1 h before 1
a 10% sol ution of AcOH in THF was added. The m xture was partitioned

bet ween
Evapor at
filtrati

saturated aqueous NaHCO err] and 60/ 40 et hyl acetate/ hexane.

Lap organi c |l ayer gave a residue which was purified b
g%“?%&%%gﬁé%é$20a.gel to give 325 ng of a m xture containing

- 45
exane.

g,
uti1 on

mL of

y

(2R 3 S5)-2",7-(bis)triethylsilyl- 3'-desphenyl-3"-(1-naphthyl) taxol and a
smal | anpupt 168-16% °C; (o], -52.6° (¢ 0.005, CHCl,).

*H NMR (CDCl,, 300 MHz) § 8.14 (d, J = 7.3 Hz, 2H, benzoate
ortho), 7.96 (m, 1H, aromatic), 7.90 (m, lH, aromatic), 7.85
{m, 2H, aromaticj, 7.76 (m, 2H, aromatic), 7.60 (m, 3H,
aromatic), 7.52 (m, 4K, aromatic), 7.41 {(m, 2H, aromatic), 7.01
(d, J = 8.8 Hz, 1H, NIy, 6.27 (s, 1H, H10), 6.26 (dd, J = 9.2,
9.2 Hz, 1H, H13), 5.97 (dd, J = 8.8, 2.5 Hz, 1H, H3'), 5.68 (d,
J = 7.1 Hz, 1H, H2PB), 4.93 (m, 1H, H5), 4.92 (m, 1H, H2'), 4.39
(m, 1H, H7), 4.30 (d, J = 8.5 Hz, 1H, H20a), 4.20 (d, J = 8.5
Hz, 1H, H20B), 3.8l (d, J = 7.1 Hz, 1H, H3), 3.60 (d, J = 5 Hz,
1H, 2'OH), 2.48 (m, 1H, H6a), 2.45 (br, 1H, 70K), 2.39 (s, 3H,
4Ac), 2.30 (m, 2H, H14), 2.24 (s, 3H, 10A¢c), 1.83 (m, 1H, H6R),
1.82 (br s, 3H, MelB8), 1.68 (s, 1H, 10H), 1.68 (s, 3H, Mel9),
1.24 (8, 3H, Mel?), 1.14 (s, 3H, Mels).



. \(k 'y' .
(2'S,3' R isoner. To a solution of 325 ny (0. 287 m*h)l)f fthe

m xtur.e obtai ned fromthe previous reaction in 18 nL ‘of. acetonitrile and
0.93 nL of pyridine at O [err] C was added 2.8 nL of 48@6aqueous HF. The
m xture was stirred at O [err]C for 3 h, then at 25 [err]C for 13 h, and

partitioned between saturated aqueous sodi um bi carbonate and et hyl acetate.
Evaporation of the ethyl acetate solutlon gave 260 ng of material which was

purified by flash chronmat ography to give 1466 ng (64% of 3'-(1-naphthyl)
taxol, which was recrystallized from net hanol / wat er.

13 mp. 164-165 C, [err]- 52.6[err] (c 0.005 CHC[err]) [err]H NMR

(CbClf[err], 300 WHz) [err] 8.11 (d, ‘% AM@ﬁE , 2H, benzoate ortho), 8.11
(m 3H, aronatlc) 7.91 (m 3H, aro .70 (m 2H, aronatic),
7.63-7.46 (m 7H, aromatic)cufo75 (d, J 8 8 Hz, 1H, NH), 6.52 (dd, J

88 1.6 Hz, 1H H3'), 6.27 (3] 1H H10), 6.27 (dd, J = 9.1, 9. 1 Hz, 1H,
H13), 5.68 (d, J = 7.1 Hz, MA2[err]), 4.85 (dd, J = 7.6, 2.2 Hz, 1H,
H5), 4.97 (dd, J = 1.6 Hz, 1H Hd 4.39 (mgLH H7), 4.24 (d, J = 8.5
Hz, 1H, H20[err]), 4.17 (4, = 8.5 Kz, 1H§ @o[err]), 3.80 (d, J =
7.1 Hz, 1H, H3), 3.65 (br,l1H {2' i), 2.5 H [err]), 2.48 (br
1H, 70H), 2.41 (s, 3H, 4 8 (s, 3H, 10Ac),
ph N 4 Ouin
é OH

Preparation of 3'-desphenyl-3'-{4-methoxyphenyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mq,
0.286 mmol) in 2 mL of THF at -45 °C was added dropwise 0.174
mL of a 1.63M solution of nBulLi in hexane. After 0.5 h at -45%
°C, a solution of cis=l-benzoyl-3-triethylsilyloxy-d- (4~
methoxyphenyl)azetidin~2~one (590 mg, 1.43 mmol) in 2 ml of THF
was added dropwise to the mixture. The solution was warmed to
0 °C and kept at that temperature for 1 h before 1 mL of a 10%
solution of ACOH in THF was added. The mixture was partitioned
between saturated aqueous NaHCO, and 60/40Q0 ethyl
acetate/hexane. Evaporation of the organic layer gave a residue
which was purified by filltration through silica gel to give 320
mg of a mixture containing (2'R,3'8)-2',7-{bis)triethylgilyl-
3'-desphenyl-3'~(4{-methoxyphenyl} taxol and a small amount of
the (2°8,3’R) isomer,

To a solution of 320 mg (0.288 mmol) of the mixture
osbtained from the previous reaction in 18 mL of acetonitrile
and 2.33 mL of pyridine at 0 °C was added 2.8 ml, of 48% aqueocus
HF., The mixture was stirred at Q0 °C for 3 h, then at 25 °C for
13 7, and partitioned between saturated aqueous sodium
picarbonate and ethyl acetate, Evaporation of the ethyl
acetate solution gave 255 mg of material which was purified by
flash chromatography to give 172 mg (68%) of 3'~desphenyl-3'-
{4-mezhoxyphenyl) taxol, which was recrystallized from



(m 1H He[err]), 1.80 (br s, 3H M18), 1.76 (s, 1H, 10H),

3H, Me19), 1.28 (s, 3H Me17), 1.16 (s, 3H, Me16).
EXAMPLE 2 [err]

wherein Nerr] is C[err]

17

nmethanrcl/water.
m.p. 174~176 °C; (]2, ~48.86° (¢ 0.05, CHCl,).

'3 NMR (CDC1,, 300 MHz) § 8.12 (d, J = 7.1 Hz, 24, benzoate
ortho), 7.72 (m, 2H, aromatic), 7.59 (m, IH, aromatic), 7.53-
7.36 (m, 8H, aromatic), 6.96 (d, J = 8.8 Hz, 1H, NH), 6.90 (m,
2H, aromatic), 6.26 (s, 1H, H10), 6.21 (dd, J = 9.3, 9.3 Hz,
1H, H13), 5.70 (dd, J = 8.8, 2.7 Hz, 1H, H3'), 5.66 (d, J = 6.8
Hz, 1H, H2PB), 4.93 (dd, J = 9.9, 2.2 Hz, 14, HS), 4.74 (dd, J =
5.5, 2.7 Hz, 1H, H2'), 4.39 (m, 1H, H7), 4.29 (d, J = 8.8 Hz,
1H, H20a), 4.18 (d, J =~ 8.8 Hz, 1H, H20B), 3.78 (d, J = 6.3 Hz,
1H, H3), 3.78 (s, 3H, ArQMe), 3.67 (d, J = 5.5 Hz, 1H, 2'OH),
2.61 (m, 1H, Héa), 2,50 (d, J = 4.4 Hz, 14, 70H), 2.37 (s, 3H,
1Ac), 2,31 (m, 2H, H14), 2.22 (s, 34, 10Ac), 1.84 (m, 1H, H6B),
1.7% (br s, 3H, MelB), 1.79 (s, 1H, 10H), 1.67 (s, 3H, Mel9),
1.22 (s, 3H, Mel7), 1,13 (s, 3H, Mels6},

1.

69



-

Preparation of 3'-desphenyl-3'-(2-naphthyl) taxol. To a sol ution .of
7-triethylsilyl baccatin Ill (200 ng, 0.286 mmol) in 2 nL of THF at -45 C
was added dropwi se 0.174 nL of a 1.63M solution of nBuLi in hexane. After
0.5 h at. -45 C, a solution of cis-1-benzoyl-3-triethylsilyloxy-4-(2-

napht hyl ) azeti di n-2-one (620 ng, 1.43 mml) in 2 nL of THF was added
dropwi se to the m xture, The solution was warned to O [err]C and kept at
that tenperature for 1 h before 1 nL of &810% sol ution of AcOH in THF was
added. The m xture was partitioned between saturated agueous NaHCJ err ]
and 60/40 ethyl acetate/hexane. Evaporation of the organic |ayer gave a

resi due which was purified by fiItra&#&ggégégrgh silica gel to give 320 ny

of a mxture containing (2'R 3'S)-2"' 770t iethylsilyl--

3' -desphenyl -3' - (2-napht hyl) taxol and a small anmount of the (2'S,3'R)

i soner. To a solution of {320 ng (0.283 mmol ) of the m xture obtained
fromthe previous reaction in-Z8 of acetonitrile and 0.93 nL of pyridine
at 0 [err]C was added 2.8 nL % aqueous HF. The m xture was stirred at
O [err]C for 3 h, then at 2p [®] Cdor d partitioned between

tate. Evaporation of the
fas purified by flash
3 (2- napht hyl) taxol,

sat urated agueous sodiun1ggﬁgrb e¢| and
ethyl acetate solution %g e
chronat ography to give 166 nu (64% of""%
which was recrystallized frorm OH

Preparation of 3'-desphenyl-3'-(4~chlorophenyl) taxol.

To a soclution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol) in 2 mL of THRF at -45 °C was added dropwise (.174
mL of a 1,63M solution of nBull in hexane. After 0.5 h at ~45
°C, a solution of cis-l-benzoyl=3~triethylsilyloxy~-4-(4-
chlorophenyl)azetidin-2-one (595 mg, 1.43 mmol) {n 2 mL of TRHRK
was added dropwlse to the mixture, The sclution was warmed Lo
0 °C and kept at that temperature for 1 h before 1 mL of a 10%
solution of AcOH in THF was added. The mixture was partitioned
between saturated agueous NaHCO3 and 60/40 ethyl
acetate/hexane, Evaporation of the organic layer gave a residue
which was purified by filtraticon through silica gel te give 320
mg of a mixture containing (2'R,3'5)-2',7~(bis)triethylsilyl
3'~desphenyl-3'-(d~-chlorophenyl) taxcl and a small amount of
the (2/S,3'R) isomer.

To a solution of 320 mg (0.287 mmol) of the mixture
obtained from the previous reaction in 18 mL of acetonitrile
and 0.93 mL of pyridine at 0 °C was added 2.8 mL of 48% aqueocus
HF. The mixture was stirred at 0 °C for 3 h, then at 285 °C for
13 h, and partitioned between saturated aquecus sodium
bicarbeonate and ethyl acetate. Evaporation of the ethyl
acctate solution gave 255 mg of material which was purified by
flasnh chromatography to give 158 mg (62%) of 3'-desphenyl-3'-
(4-chlorephenyl) taxol, which was recrystallized from



15 met hanol / wat er . mp 164-165 J[err]C, [err] -52.6[err] (c 0.005,
CHCl [err]). [err]HNWR (CDCl[err], 300 MHz) [err] 8.14 (d, J - 7.3 Hz,
2H, benzoate ortho), 7.96 (m 1H, aromatic), 7.90 (m 1H, aromatic), 7.85
(m 2H, aromatic), 7.76 (m 2H, aromatic), 7.60 (m 3H, aromatic), 7.52
(m 4H, aromatic), 7.41 (m 2H, aromatic), 7.01 (d, J = 8.8 Hz, 1H NH),
6.27 (s, 1H, H10), 6.26 (dd, J - 9.2, %92 Hz, 1H, H13), 5.97 (dd, J -
8.8, 2.5 Hz, 1H, H3"), 5.68 (d, J =7.1"°Hz, 1H, H2[err]), 4.93 (m 1H,
H5), 4.92 (m 1H H2'), 4.39 (m 1H, H7), 4.30 (d, J = 8.5 Hz, 1H,
H20[err]) 4.20 (d, J = 8.5 Hz, 1H H20[err]), 3.81 (d, J =7.1 Hz, 1H,
3. t}nQ, Ghu1d , 1H, 2 OH) 2.4.8 (m 1H, He[err]), 2.45 (br, 1H,

70H) e S I r4Ac) 2.30 (m 2H, H14), 2.24 (s, 3H, 10Ac), 1.83
(m 1H, H6[err]) 1.82 (br s, 3H, Me18), 1.68 (s, 1H 10H), 1.68 (s, 3H,
Me19), In.24 1(8-13BI OWeWV)2. £5048° (i 03M1, MEH®Y,) -
16 EXAMPLE 3

‘H NMR (CDCl,, 300 MHz) & 8.13 (d, J = 7.1 Hz, 2H, benzoate

ertho),.7.72 (d, J = B.2 Hz, 2H, benzamide ortho), 7.65-7,35

(m, 10H, aromatic), 6.97 (d, J = 8.8 Hz, 1H, NH), 6.27 (s, 1H,

H10), 6.25 (dd, J = 8.3, 8.3 Hz, 14, H13), 5.78 (dd, J = 8.8,

2.2 Hz, 1H, H3'), 5.67 (d, J = 7.1 Hz, 1H, H2B), 4.95 (dd, J =

8.8, 2.2 Hz, 1H, H5), 4.77 {(br s, 14, H2'), 4.40 (m, 1H, HT),

4,31 (d, J = 8.2 Hz, 1H, H200), 4.19 (d, J = 8.2 Hz, 1H,

H20$), 3.80 (d, J = 7.1 Bz, 1H, H3), 3.6l (br s, lH, 2'CH),

2.54 {(m, 1H, Hé6a), 2.38 (s, 3H, 4Ac), 2.32 (m, 2H, H1l4), 2.24

(s, 3H, 10Ac), 1.85 (m, 1H, H6B), 1.80 (br s, 3H, Mel8), 1.68

(s, 3H, Mel9), 1.23 (s, 3H, Mel7), 1.14 (s, 3H, Mel6).



Clerr] . Preparati on of

3' -desphenyl - 3' - (4- met hoxyphenyl ) taxol. To a sol ution of
7-triethylsilyl baccatin Il (200 ng, 0.286 nml) in 2 nL of THF at -45 C
was added dropwi se 0.174 nL of a 1.63M solution of nBuLi in hexane. After
0.5 h at -45 C, a solution of cis-1-benzoyl-3-triethylsilyloxy-4-(4-

met hoxyphenyl ) azetidin-2-one (590 ng, 1.43 mmol) in 2 nL of THF was added
dropwi se to the m xture. The solution waswar med to 0 C and kept at that
tenperature for 1 h before 1 nL of a [err] solution of AcOH in THF was
added. The m xture was partitioned between saturated aqueous NaHCO err] and
60/ 40 et hyl acet at e/ hexane. Evaporat%gﬂ Q the organic | ayer gave a residue
whi ch was purified by filtration througﬁLé#¥+ta gel to give 320 ng of a

m xture containing (2'R 3 S)-2'sc7-(bis)triethylsily]-

3' -desphenyl - 3' - (4- net hoxyphenyl ) taxol and a small amount of the (2'S, 3' R
| soner. To a soluti of 320 ng (0.288 mmol) of the m xture
obtained fromthe previous r agtﬂon in 18 nL of acetonitrile and 0.93 nL of
pyridine at 0 C was added 2.8 . of 48% aqueo @:gF. The m xture was
stirred at 0 Cfor 3 h, thgn atf 25 d partitioned between
saturated aqueous sodi yp-isg e 8m9 et hyl & Evaporation of the

et hyl | g
H OH

Preparation of 3'-desphenyl-3'-(4~bromophenyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol) in 2 mL of THF at ~45 °C was added dropwise (.174
mL of a 1.63M solution of nBulLi in hexane. After 0.5 h at =45
°C, a solution of cis-l-benzoyl-3~triethylsilyloxy-4- (4~
bromophenyl)azetidin~2-one (8660 mg, 1.43 mmel) in 2 mL of THF
was added dropwise to the mixture. The solution was warmed to
0 °C and kept at that temperature for 1 h before 1 mL of a 10%
solution of AcOH in THF was added. The mixture was partitioned
between saturated agueous NaHCQO, and 60/40 ethyl
acetate/hexane, Evaporation of the organic layer gave a residue
which was purified by filtration through silica gel to give 330
mg of a mixture csontaining (2'R,3'8)=2',7~(bis)triethylsiliyl=
3'~-degphenyl~3'~(4-bromophenyl} taxol and a small amount of the
(278,3’R) isomer.

To a solution of 330 mg (0.284 mmol) of the mixture
obtained from the previous reaction in 18 mlL of acetonitrile
and 0.93 mL of pyridine at 0 °C was added 2.8 mL cf 48% agueous
HF. The mixture was stirred at 0 °C for 3 h, then at 25 °C for
13 n, and partitioned between saturated agueous sodium
bicarbonate and ethyl acetate. Evapeoration of the ethyl
acetate solution gave 265 myg of material which was purified by
flash chromatography to give 186 mg (64%) of 3'-desphenyl-3'-
(d-dromophenyl) taxol, which was recrystallized from



acetate solution gave 255 ng of material which was purified by flash
chromat ography to give 172 ng (68% of 3'-despheny]-3'- (4-nethoxyphenyl)
taxol, which was recrystallized from

17 met hanol / wat er . mp 174-176 C, [err] -43.86[err] (c 0.05,

CHCl [err]). [err]HNWR (CDCl[err], 300 MHz) [err] 8 .12 (d, J =7.1
Hz, 2H, benzoate ortho), 7.72 (m 2H, aromatic), 7.59 (m 1H, aromatic) ,
7.53- 7.36 (m 8H, aromatic), 6.96 (d,20 =8.8 Hz, 1H NH), 6.90 (m
2H, aromatic), 6.26 (s, 1H, H10), 6.21 (dd, J 9.3, 9.3 Hz, 1H H13),
5.70 (dd, J =8.8, 2.7 Hz, 1H H3'), 5.66 (d, J = 6.8 Hz, 1H H2[err]), 4
.93 (dd‘feg*-r‘??b?v’:atz"z Hz, 1H, H5), 4 74 (dd, J 5.5, 2.7 Hz, 1H, H2"),
4.39 (MU L9 (d, J = 8.8 Hz, 1H, H20[err]), 4.18 (d, J - 8.8
Hz, 1H, H20[err]), 3.78 (d, J 6.8 Hz, 1H, H3), 3.78 (s, 3H, ArOw), 3.67
(d, J = b.5.Hz704H2 ZPCOHHe) 22, 630. Y4t (¢H).¢B[ @rCll)) . 2,50 (d, J = 4.4 Hz,
1H, 70H), 2.37 (s, 3H, 4Ac), 2.31 (m 2H, H14), 2.22 (s, 3H 10Ac),

L8 Mt ) sod gt B0 22 UL DR 5 Ton (Sarkif 409 167
orthec),-7.71 (m, 2H, aromatic), 7.61 {m, 1H, arcmatic), 7.50-
7.47 {(m, 6H, aromatic), 7.38 (m, 3H, aro:ﬁa‘;ic), 7.04 (d, J -
8.8 Hz, 1H, NH), 6.27 (s, 1H, H10), 6.23 (dd, J = 8.2, 8.2 lz,
1H, H13), 5.75 (dd, J = 8.8, 2,2 Hz, lH, H3'), 5.66 (d, J = 7.°
Hz, 1H, H2B), 4.94 (dd, J = 9.3, 1.7 Hz, lH, HS), 4.75 (dd, J ~
2.2 Hz, 1H, H2'), 4.38 (m, 1H, H7), 4.23% (d, J = B.2 Hz, 1.H,
H20a), 4.18 (d, J = 8.2 Hz, 1H, H20B), 3.79 (d, J = 7.1 Hz, LlH,
H3), 3.7 {(br, 1H, 2'OCH), 2.53 (m, 1H, H6®), 2.38 (br, 1H, 70H),
2.37 (s, 3H, 4Ac), 2.30 (m, 2H, H14), 2.23 (s, 3H, 10Ac), .87
(m, 1H, H6B), 1.80 (br s, 3H, Mel8), 1.80 (s, 1H, 1OH), 1.67
(s, 3H, Mel9), 1.22 (s, 3H, Mel?7), 1.13 (s, 3H, Melé).



18 EXAMPLE 4

[err] Preparation of 3'-desphenyl-3'-

(‘4- chl or ophenyl ) taxol . To a solution of 7-triethylsilyl baccatin
[11 (200 ng, 0.286 mml) in 2 nL of THF at -45 [err] C was added dropw se

C. 174 nL of a 1.63M solution of nBuLi in hexane. After 0.5 h at -45
[err]C, a solution of cis-I-benzoyI-3-tri%thyIsiIonxy-4-(4-

chl orophenyl ) azeti di n-2-one (595 ng, 1.4§ mmol) in 2 nL of THF was added
dropwi se to the m xture. The solution was warned to O [err]C and kept at
that tenperature for 1 h before 1 nL of a 10% solution of AcOH in THF was
added. The m xture was partitioned betweep sagurated aqueous NaHC err] and

60/ 40 et hyl acetate/ hexane. Evaporation o e organic | ayer gave a residue
o
\

o
O i

Preparation of 3'-desphenyl-3'-(3,4-methylenedioxyphenyl)
taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol) in 2 mL of THF at -45 °C was added dropwise 0.174
mbL of a 1.63M solution of nBuli in hexane. After 0.5 h at =45
°C, a sgsolution of c¢is-l-benzoyl-3-triethylsilyloxry=-4=-(3,4-
methylenedioxyphenyl) azetidin-~2~one (610 mg, 1.43 mmol) in 2 ml
of THF was added dropwise to the mixture. The solution was
warmaed to 0 °C and kept at that temperature for 1 h before 1 nd
of a 10% solution of AcOH in THF was added. The mixture was
partitioned between saturated aqueous NaHCO, and 60/40 ethyl
acetate/haexane, Evaporation of the organic layer gave a residue
which was purified by filtration through silica gel to give 32C
mg of a mixture containing (2'R,3'8)-2',7-{bisg)triethylsilyl-
3'-desphenyl-3'-(3,4-methylenedioxyphenyl) taxol and & small
amount of the (2’3,3'R) isomer,

To a solution of 320 mg (0.284 mmol) of the mixture
obtained from the previous reaction in 18 mL of acetonitrile
and 0.93 mL of pyridine at C °C was added 2.8 mL of 48% aquecus
HF. The mixture was stirred at 0 °C for 3 h, then at 25 °C fox
13 h, and partitioned between saturated aqueous sodium
bicarbonate and ethyl acetate, Evaporation of the ethyl
acetate solution gave 113 mg of material which was purified by
flash chromatography to give 165 mg (64%) of 3'-desphenyl-3'-



whi ch was purified by filtration through silica gel to give 320 ng of a

m xture containing (2'R 3'S)-2",7-(bis)triethy silyl

3' -desphenyl -3' - (4-chl orophenyl) taxol and a small anount of the (2'S, 3 R

i soner. To a solution of 320 ng (0.287 nmmol) of the m xture
obtained fromthe previous reaction in 18 nL of acetonitrile and 0.93 nL of
pyridine at 0 [err]C was added 2.8 nL of A8% aqueous HF. The m xture was
stirred at O [err]C for 3 h, then at 25 [err]C for 13 h, and partitioned
bet ween sat urated aqueous sodi um bi carbonate and ethyl acetate. Evaporation
of the ethyl acetate solution gave 255 ng of material which was gurlfled by
f1ash chrM@gFéMh?”?éi@’i‘%"%&}’nﬁ"(‘%éﬂ/()“*b‘f‘:h3"’ade§ﬁﬁ’é¥f§ﬂa’3‘ized from

(4- chl or ohhenyb) /tvaxek, which was recrystallized from

19 met hanol / wat er mp. 173-175 [err]C, [err] -50.8[err] (c 0.01,

CHO 30 r] 8.13 (d, J = 7.1 He,
OH, L:L;]d%(te &P?ﬁ&%’y Mé‘”(m“g?g]s‘.cz%&?y;@” grrﬁ;!am de or'gho), 7. 65-7

35 (m 10H, aromatic), 6 .97 (d, J = 8.8 Hz, 1H NH), 6. 27 (s, 1H, H10),
6.25 (ddy #mr $c§c18 aobiZMHiHarala)q, (a 78 =('de; HE,=28, SpeRzeatiz, 1H, H3'),

2' g; ggrortho])_ HZ‘}’(%H i@z[i%%hcﬁ éd@'i .H §r<§mat21c% Hzoojlﬂ H5)

D0 er (1) (ma o' 2gardbics g 3 (ma ot Tinavidl, 281k, 2l 2
aromatic), 6.94 (m, 24, aromatic), 6.B8 (d, J_= 9.1 Hz, 1H,

NH), 6.83 (m, 14, aromatic), 6.28 (s, lH, H10), 6.23 (dd, J =
9.1, 9.1 Hz, 14, H13), 5.97 (s, 2H, methylens), 5.69 (dd, J =
9.1, 2.5 Hz, 1H, H3'), 5.68 (d, J = 6.9 Hz, 1H, H2f), 4.95 (dd,
Je= 9.6, 2.2 Hz, 1H, H%), 4.72 {(dd, J = 2.5 Hz, 1H, H2'), 4.41
(m, 1H, H7), 4.31 (d, J = 8.4 Hz, 1H, H20@), 4.20 (d, J = 8.4
Hz, 1H, H20B), 3.81 (d, J = 6.9 Hz, 1H, H3), 3.60 (br, 1H,
270H), 2.56 (m, 1H, H6@), 2.43 (d, J = ¢.1 Hz, 1H, 70H), 2.39
(s, 3H, 4Ac), 2.31 (m, 2H, H14), 2.24 (s, 3H, 10Ac), 1.88 (m,
11, H6B), 1.82 (br s, 3H, Mel8), 1.69 (s, 1H, 1O0RK), 1.68 (s,
34, Mel%), 1.24 (s, 3H, Mel?), 1.15 (s, 3H, Mel$),



H20[err]), 3.80

(d,
1H, H6[err]), 2.38
1

J- 7.1 Hz, 1H, H3), 3.61 (br s, 1H, 2'OH), 2.54 (m
(s, 3H, 4Ac), 2.32 (m 2H H14), 2.24 (s, 3H, 10Ac),
1.85 (m 1H He[err])
(

(s, 3H, Mel7), 1.
20

1.80 (br s, 3H, Me18), 1.68 (s, 3H Me19), 1.23

rl),
s, 3H, Me16).

;
4

EXAMPLE 5
[err] Prepar ati opgof 3
' -desphenyl - 3' - (4- bronmophenyl ) taxo].
EXAMPLE 7
CH,0
CHy
C 0
[__,h/"J\I]\Y -
H  OH

Preparation of 3'~desphenyl-3'-(3,4~dimethoxyphenyl)
taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol) in 2 mL of THF at ~45 °C was added dropwise 0.174
mlL of a 1.63M solution of nBuli in hexane. After 0.5 h at -45
°C, a solution of cis~l-benzoyl-3-triethylsilyloxy-4-(3,4-
dimethoxyphenyl)azetidin-2~one (630 mg, 1.43 mmol) in 2 mL of
THE was added dropwise to the mixture. The solution was warmed
to 0 °C and kept at that temperature for 1 h before 1 mL of a
10% solution of AcOR in THF was added. The mixture was
partitioned between saturated agqueous NaRCO, and 60/40 ethyl
acctate/hexane, Evaporation of the organic layer gave a residue
wnich was purified by filtration through silica gel to give 33C
mg of a mixture containing (2'R,3'S)=2',7~(bis)triethylsilyl-
3'-desphenyl-3'=~(3,4-dimethoxyphenyl) taxol and a small amount
of the {(278,3’R) isomer.

To a solution of 330 mg (0,286 mmol} of the mixture
obtained from the previous reaction in 18 mL of acetonitrile
and 0.93 mL of pyridine at 0 °C was added 2.8 mL of 48% aqueous
HF. The mixture was stirred at 0 °C for 3 h, then at 25 °C for
13 h, and partitioned between satursted aqueous sodium
bicarbonate and ethyl acetate, Evaporation of the ethyl
acetate solution gave 260 mg of material which was purificd by
flash chromatography to give 175 mg (67%) of 3'-desphenyl~-3'-



To a solution of 7-triethylsilyl baccatin IIl (200 ng, 0.286 mvol) in 2 nL
of. THF at -45 [err]C was added dropwi se C. 174 nL of a 1.63M sol ution of
nBuLi in hexane. After 0.5 h at -45 [err]C, a solution of

ci s-1-benzoyl -3-triethylsilyloxy-4-(4- bronmophenyl)azetidin-2-one (660 ny,
1.43 mmol) in 2 nL of THF was added dropwi se to the m xture. The sol ution
was warnmed to O [err] C and kept at that tegperature for 1 h before 1 nlL of
a 10% sol ution of AcOH in THF was added. he m xture was partitioned

bet ween saturated aqueous NaHCJO err] and 60/ 40 et hyl acetate/hexane.
Evaporation of the organic |ayer gave a residue which was purified by

filtration,thyo si i gel, t hve 33 of a mxtyre containing

(2R 3'9)- *'%%%{Lstcrxljgﬁﬁ J It?/llx-gl? ‘3dle%lp@ﬁyfg%rxs(tﬁr}gfﬁﬁ%p%@ﬂyl ) taxol

and a smal FeHMm "6 efhe (2'S, 3' R i soner. To a solution of 330
ng (0.284 mmol) of the m xture obtained fromthe previous reaction in 18 nL
of acetonirtl e ewrde0. 83 ) Qf -pyroedipeo el kger])C was added 2.8 nL of 48%

aqueous HF. The m xture was stirred at O [err]C for 3 h, then at 25 [err]C

for 13 h, a artlLjoned between _saturated agueous sodi um bi carbonate and
ethyl acet ar{]g‘.”& é@lﬁg&’a?’s ntt ©n8- Lt hidr S8t 8t Bol @il oPeRERAE €265 ng of
material wh e wad -

drii¢i ed ¥ £l Bxh Zhr bratogrdeploytho) giv.eé5:8638y (64% of
3' - desphenyh, 31, @édohaonophenyty.o amgl 2uwhaedmaraz ) eeryst@,l izedgfgom
21 MetPANOIH WakS! - 6.88 (d, J = 8.3 Hz, 2H, aromstic), 6.27 (s, K,

H10), 6.21 (dd, J = 9.3, 9.3 Hz, 1H, H13), 5.869 (m, 2H, H3,

H2B), 4.94 (dd, Hz, J = 9.9, 2.2 Hz, 1H, H5), 4.77 (d, J = 2.8

Hz, 1H, H2'), 4.39 (dd, J = 11.0, 6.6 Hz, 1H, H7), 4.30 (d, J

= 8.5 Hz, 1H, H20a), 4.19 (d, J = 8.5 Hz, lH, H20B8), 3.88 (s,

3H, ArCMe), 3.87 (s, 3H, ArOMa), 3.80 (d, J = 7.1 Hz, 1H, H3),

3.59 (d, U = 4.4 Hz, 1H, 2'0OH), 2.54 (m, 1H, H6®), 2.38 (s,

3H, 4Ac), 2.36 (m, 24, Hl4a, H14f), 2.23 (s, 3H, 10Ac), 1.86

(m, 1H, H6B), 1.80 (br s, 3H, Mel8), 1.68 (s, 3H, Mel9), 1.23

(s, 3H, Mel7), 1.14 (s, 3H, Mels),



mp. 170-172 J[err]C;, [err] -50, 94[err] (c 0.01, CHC[err]) [err]H NMR
(cbcferr], 300 Miz) 8 8.12 (d, J = 7.2 Hz, 2H, benzoate ortho), 7.71
(m 2H, aromatic), 7.61 (m 1H aromatic), 7 .50- 7.47 (m 6H,
aromatic), 7.38 (m 3H, aromatic), 7.04 (d, J =8.8 Hz, 1H NH), 6.27
(s, 1H, H10), 6.23 (dd, J =8.2, 8.2 Hz, 1H H13), 5.75 (dd, J = 8. 8,
2. 2 H, 1H H3'), 5.66 (d, J=7. H,,1H Herr]), 4 .94 (dd, J = 9.
3, 1. 7 Hz, 1% H5), 4 .75 (dd, J = 2.2 , 1H, H2"), 4.38 (m 1H, H7),
4.2 (d, J =8.2 Hz, 1H, H20[err]), 4 .18 (d, J = 8.2 Hz, 1H H20[err]),
3.79 (d, J =7.1 Hz, 1H H3), 3.7 (br, 1H 2204, 2.53 (m 1H,
Hé[err]), 2.38 (br, 1H 7O0H), 2.37 {£gamBLE éAc) 2.30 (m 2H, H14), 2.23
(s, 3H 10Ac), 1.87 (m 1H, H6[err]), 1.80 (br s, 3H M18), 1,80 (s,
1H, 10H), 1. 67 (s, 3H, Me19), ¥o22 (s, 3H, M1l7), 1.13 (s, 3H, M16)

22 EXAMPLE 6 [err]

Ph’

I — 2
[@XTHH]

Preparation of 3'-desphenyl-3'~(4-nitrophenyl} taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol) in 2 ml. of THF at -45 °C was added dropwise C.174
mL of a 1.63M solution of nBull in hexane. After 0.5 h at -45
°C, a solution of cis-l-benzoyl«3-triethylsilyloxy-4-(4-
nitrophenyl)azetidin-2-one (610 mg, 1.43 mmol) in 2 ml, of THF
was added dropwise to the mixture. The solution was warned to
0 °C and kept at that temperature for 1 h before 1 mL of a 10%
sclution of AcOH in THF was addsd. The mixture was partitioned
between saturated aqueous NaHCO, and 60/40 ethyl
acetate/hexane. Evaporation of the organic layer gave a residue
which was purified by filtration through silica gel to give 320
mg of a mixture containing (2'R,3'S)~2',7-(bis)triethyiallyl-
3'-desphenyl-3'~(4~nitrophenyl) taxol and a small amouni of thc
(2$,3’R) isomer.

To a sgolution of 320 mg (0.284 mmol) of the mixture
obtained from the previcus reaction in 18 mL of acetenitrile
and 0.93 mL of pyridine at 0 °C was added 2.8 -mL of 48% aqueous
HE. The mixture was stirred at 0 °C for 3 h, then at 25 °C for
13 h, and partitioned between saturated aqueous sodium
bicarbonate and ethyl acetate, Evaporation of the ethyl
acetate solution gave 255 mg of material which was purified by
flash chromatography to give 147 mg (57%} of 3'-desphenyl-3'~-
(4-nitrophenyl) taxol, which was recrystallized from



Preparati on of 3'-desphenyl-3'-(3, 4-nethyl enedi oxyphenyl) taxol. To
a solution of 7-triethylsilyl baccatin Ill (200 ng, 0.286 nmmol) in 2 nL of
THF at -45 [err]C was added dropwi se 0.174 nL of a 1.63M sol uti on of nBulLi
in hexane. After 0.5 h at -45 [err]C, a solution of

ci s-1-benzoyl -3-triethylsilyl oxy-4-(3, 4-

net hyl enedi oxyphenyl ) azeti di n-2-one (610 m, 1.43 mol) in 2 m. of THF was
added dropwi se to the m xture. The sol utioh was warmed to 0O [err] C and kept
at that tenperature for 1 h before 1 [err]. of a 10% solution of AcOH in
THF was ad ure was partitioned between saturated aqueous
NaHCE{err]gﬁﬁa‘gg?fglé%hyl acet at e/ hexane. Evaporation of the organic |ayer
gave a residue which was purified by filtration through silica gel to give
320 ng of #- :m xltalﬁr'é9@o?ﬁ'a Hi'hg 2! R 3c5§-0, FECBiIS) triethylsilyl-

3' -desphenyl - 3" - (3, 4- et hyl enedi oxyphenyl) taxol and a small anount of the
(2'S,3'R tmmar (CDC1,, 300T8HZY SP'aUEz'eOHdOfJ&Z@ m£02%84b81i@£9ce0f the

B 5 oo it 1 M bRa s o) i el L o ©
m xture waststifr @gomat c2’['err]5(75 f‘Br i “PFiéﬁi%l’t' 54[‘er“F]é*1"or 13 h, and
partitionedrdrettieon 3albir tded agBedusz.sddi UREDI cardforiat ellndilé hyl acet at e.
Evaporati op, o {de ot hyb,scel.at gzsolwt ima3)gayesdll@dpgsos grad,eri.al whi ch was
purified by, flash chrggRiearARNY §oxg) gy, 189810 {84 a8f 3'= desphenyl-3'-

Hz, 1H, HS5), 4,82 (dd, J = 3.8, 2.8 Hz, 1H, H2'), 4.38 (m, 1H,

K?7), 4.30 (d, J = 8.8 Hz, 1H, H20x), 4.19 (d, J = 8.8 Hz, 14,

H20B), 3.86 (d, J = 3.9 Hz, 1H, 2'0H), 3.79 (d, J = 6.6 Hz, 1H,

K3), 2.55% (m, 1H, H6), 2.46 (d, J = 3.8 Hz, 1H, 70H), 2.41 (s,

31, 4Ac), 2.38 (m, 2H, H14), 2.23 (s, 3H, 10Ac), 1.82 (m, 1il,

HeB), 1.80 (br s, 3H, MelB), 1.74 (s, 1H, 1OH), 1.68 (s, 3H,

Me19), 1.21 (s, 3H, Mel?), 1.13 (s, 3H, Mel6).



23 (3, 4- net hyl enedi oxyphenyl ) taxol, which was recrystallized from
nmet hanol / wat er . mp. 178-180 [err]C, [err] -46.6[err] (C 0.005,
CHC [err]). [err]H NVMR (CDCl [err], 300 MHz) [err] 8.14 (d, J = 7.2 Hz,
2H, benzoate ortho), 7.72 (m 2H, aromatic), 7.15 (m 1H, aromatic), 7.50
(m 2H, aromatic), 7,38 (m 2H, aronatic) 7.0 (m 1H, aromatic), 6.94
(m 2H, aromatic), 6.88 (d, J = F% 1H, NH) 6.83 (m 1H,
aromatic), 6.28 (s, 1H H10), 6. 23 ( g 1, 9.1 Hz, 1H, H13), 5.97
(s, 2H, nmethylene), 5.69 (dd, J 9.1, 2.5 FE 1H H3'), 5.68 (d, J =6
Hz, 1H, H2[err]), 4.95 (dd, J = 9.6, 2.2 Hz, 1H H5), 4.72 (dd, J = 2
Hz, 1H, H2'), 4.41 (m 1H, H7), 4. 3133AMPQE 8 4 Hz, 1H, H20[err]), 4.
(d, J =8 .4 Hz, 1H, H20[err]), 3.81 (d, J =6.9 Hz, 1H H3), 3.60 (b
1H, 2'COH), 2.56 (m 1H, He[err]), 2.43 (d, J = 4.1 Hz, 1H, 70H), 2.39
R4 3H 10Ac) 1.88 (m 1H, H6[err]

1(
3H, 4Ac), 2.31 (m 2H, HL4), 2, (s, 3H, , 1. , ),
1.82 (br s, 3H Me18), 1.69 1H, 10H), 1.68 (s, 3H Me19), 1.24 (s,

|

3H, Me17), 1.15 (s, 3H, Me16
24 _ 0

Preparation of 3'-desphenyl=-3'-(4~fluorophenyl} taxol.

To a solution of 7~triethylsilyl baccatin III (200 mg,
0.286 mmol) in 2 mL of THF at ~45 °C was added dropwise 0.174
mL of a 1.63M solution of nBuLi in hexane. After 0.5 h at =45
°C, a solutilon of cis-l-benzoyl-3-triethylsilyloxy~4=-(4-
fluorophenyl)azetidin-2-one (570 mg, 1.43 mmol) in 2 mL of THF
was added dropwise to the mixture. The solution was warmed to
J “C and kept at that temperature for 1 h before 1 mlL of a 10%
solution of AcOH in THF was added. The mixture was partitjoncd
between saturated aqueous NaHCO, and 60/40 ethyl
acetate/hexane. Evaporation of the organic layer gave a residue
which was purified by filtration through silica gel to give 31b
mg of a mixture containing (2'R,3'S)-2',7-(bis)triethylsilyl~
3'-desphenyl-3'~(4-fluorophenyl) taxol and a small amount of
che (275,3’R) lsomer.

To a solution of 315 mg (0.286 mmol) of the mixture
obtained from the previous reaction in 18 mL of acetonitrile
and 0.93 mL of pyridine at 0 °C was added 2.8 mL of 48% agueous
RE. The mixture was stirred at 0 °C for 3 h, then at 25 °C for
13 h, and partiticoned between saturated aqueous sodium
bicarbonate and ethyl acetate. Evaporation of the ethyl
acetate solution gave 250 mg of material which was purified by
flash chromatography to give 160 mg (64%) of 3'-desphenyl-3'-
(4~flucrophenyl) taxol, which was recrystallized from



EXAMPLE 7 [err] Preparation of
3' -desphenyl - 3' - (3, 4-di net hoxyphenyl ) taxol. To a sol ution of
7-triethylsilyl baccatin Il1l- (200 ng, 0.286 nmml) in 2 nL of THF at -45 C
was added dropwi se 0.174 nL of a 1.63M solution of nBuLi in hexane, After
0.5 h at -45 [err]C, a solution of cis-1-benzoyl-3-triethylsilyloxy-4-(3,4-
di met hoxyphenyl ) azeti di n-2-one (630 ng, 1263 nmmol) in 2 nL of THF was added
dropwi se to the m xture. The solution was™Warned to O [err]C and kept at
that tenperature for 1 h before 1 nL of a 10% solution of AcOH in THF was
added. The mi xture was partitioned between saturated agqueous NaHCJ err ]
and 60/ 40 EERYPNELETERSH hexane. Evaporation of the organic |ayer gave a
resi due which was purified by filtration through silica gel to give 330 ny
of a m xturecGoniain ﬁ’_g;([a'] R, 349).02' (&o(.bos) t¢;{cat3hyl silyl-
3' -desphenyl - 3' - (3, 4-di net hoxyphenyl) taxol and a small anpbunt of the
(2"S,3'R) isoner. To a sgl ution of 330 ng (0.286 mmol) of the
mi xt ure obt 2i T 596t nPhAE oRis® ridadfr ofl T 1 -PaBAL Hir HE8EBAFErile and
0. 93 nlL of ggyhiedi né.- 2 O 8Hr | omes igided. & 8mpl1df 4B¥radabous FF.  The
m xture wasnst bRy efraiatQcherv] 3 f@r, 3uph,addmrial, 2b, ferm} C2hpr 13 h, and
partitioned BRLueen, sptgy abed,a0uequaz SOt Uy, 6.27 (s, 1u, H10),

6.25 (dd, J = 8.7, 8.7 Hz, 1H, H13), 5.79 (dd, J = 8.7, 2.4 Hz,

1H, H3'), 5.67 (d, J = 7,1 Hz, 1H, H2B), 4.45 (dd, J = 7.9 Hz,

1H#, H5), 4.76 (dd, J = 4.8, 2.4 Hz, 1H, H2'), 4.39 (m, 1H, H?),

4.31 (d, J = 8,9 Hz, 1H, H20a), 4.20 (d, J = 8.3 Hz, 1lH, H208;,

3-80 (df J m 7.1 Hz, 1Hr H3)r 3-57 (d.’ J - 4-8 Hz’ IH, 2'0“),

2.58 (m, 1H, Héa), 2.43 (d, J = 4.3 Hz, 1H, 70H), 2.38 (s, 3H,

4ac), 2.30 (m, 2H, H14), 2.24 (s, 3H, 10A¢c), 1.85 (m, -H, H6R),

1.80 (br s, 3H, MelB), 1,68 (s, 1H, 1OH), 1.55 (s, 3H, Mel9),

1,23 (s, 3H, Mel?), 1.14 (s, 3H, Mel$b).



bi carbonate and ethyl acetate. Evaporation of the ethyl acetate solution
gave 260 ng of material which was purified by flash chromatography to give
175 ng (6799 of 3'-desphenyl-3'-

25 (3, 4-di nmet hoxyphenyl) taxol, which was recrystallized from

met hanol / wat er . mp. 165-167 [err]C, [err] -42.0[err] (c 0.005,

CHC [err]). [err]H NVR (CDCl [err], 3003gvHz) 8 8.12 (d, J = 8.3 Hz, 2H
benzoate ortho) , 7.73 (d, J = 8.2 Hz, 2H, benzami de ortho), 7.65-7.35 (m
6H, aromatic), 7.1-7.0 (m 2H, aromatic), 6.94 (d, J = 8.8 Hz, 1H NH),
6.88 (d, J = 8.3 Hz, 2H, aromatic), 6.27 (s, 1H, H10), 6.21 (dd, J = 9.3,

9.3 Hz, 1H, H13), 5.69 (m 2H H3, HEmmpli.1d. .94 (dd, Hz, J = 9.9, 2.2
Hz, 1H, H5), 4.77 (d, J = 2.8 Hz, 1H H2'), 4.39 (dd, J = 11.0, 6.6 Hz,
1H, H7), 4.30 (d, J = 8.5 Hz, 1H, H20[err d, J = 8.5 Hz, 1H,
H20[err]), 3.88 (s, 3H ArOvB), 87 9(s, , 3.80 (d, J =7.1

Hz, 1H, H3), 3.59 (d, J = 4. 4lHz, A1H_H2' OH)

(s, 3H, 4Ac), 2.36 (m 28, Wi4[warr] YHl4per
(m 1H He[err]), 1.80 (br Y, 3H MeEg), 1.
Mel7), 1.14 (s, 3H Me N

OofH, He[err]), 2.38
3H, 10Ac), 1.86
19), 1.23 (s, 3H,

Preparation of N-debenzoyl-N-(4-chlorobenzoyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol) in 2 mL of THF at -45 °C was added dropwise 0.174
mL of a 1.63M solution of nBulLi in hexane. After 0.5 h at =45
°C, a solution of (+)-cis-l-(4-chlorobenzoyl)-3-
triethylsilyloxy-4-phenylazetidin-2-one (215 mg, 0.515 mmol) in
2 mL of THF was added dropwise to the mixture. The solution
was warmed to O °C and kept at that temperature for 2 h before
1 mL of a 10% solution of AcOH in THF was added. The mixture
was partitioned between saturated aqueous NaHCO, and 60/40
ethyl acetate/hexane. Evaporation of the organic layer gave a
residue which was purified by filtration through silica gel to
give 320 mg of crude (2°'R,3'S)-2',7~(bis)triethylsilyl-N-
debenzoyl-~-N-(4-chlorobenzoyl) taxol.

To a solution of 320 mg (0.286 mmol) of this crude
product in 18 mL of acetonitrile and 0.93 mL of pyridine at O
°C was added 2.8 mL of 48% aqueous HF. The mixture was stirred
at 0 °C for 3 h, then at 25 °C for 13 h, and partitioned between
saturated aqueous sodium bicarbonate and ethyl acetate.
Evaporation of the ethyl acetate solution gave 252 mg of
material which was purified by flash chromatography to give 213
mg (B4%) of N-debenzoyl~N-{4-chlorobenzoyl) taxol, which was
recrystallized from methancl/water.



26 EXAMPLE 8 [err]
Preparation of 3'-desphenyl-3'-(4-nitrophenyl) taxol. To a
solution of 7-triethylsilyl baccatin Ill (200 ng, 0.286 nmmol) in 2 nlL of
THF at -45 C was added dropwi se 0.174 nL of a 1.63M solution of nBuLi in
hexane. After 0.5 h at -45 [err]C, a solution of

ci s-1-benzoyl -3-triethylsilyloxy-4-(4- nityophenyl)azetidin-2-one (610 ng,
1.43 mol) in 2 nL of THF was added dropvvisle to the m xture. The sol ution
was warnmed to O [err]C and kept at that tenperature for 1 h before 1 nL of
a 10% sol ution of AcOH in THF was added. The m xture was partitioned

bet ween saturated _aguequs NaHCT er and 60/ 40 et,hLle )acet at e/ hexane.

Evapor at i 8nof “t'é “Grgafi c (Pdyer 6%1/3“ al T e&i Yhre CH
"H IMR (CDCl,, 300 MHz) & 8.12 (d, J = 7.1 Hz, 2H, benzcate
crcho), 7.€4 (m, 2H, aromatic), 7.60 (m, 1H, aromatic), 7.49
(m, 94, aromatic}), 7.03 (d, J = 8.8 Hz, 1H, NH), 6.26 (s, L1H,
H10), 6.21 (dd, J = 8.2, 8.2 Hz, 1lH, H13), 5.76 (dd, J = 8.8,
2.2 Hz, 1H, H3'), 5.66 (d, J = 7.1 Hz, 1H, H2B), 4.92 (dd, J =
9.9, 1.1 Hz, 1lH, H5), 4.77 (dd, J = 5.5, 2.2 Hz, 1H, H2'), 4.38
(m, 1H, H7), 4.29 (d, J = 8.8 Hz, 1H, H20&), 4.18 (d, J = 8.5
Hz, 1H, H20B), 3.78 (d, J = 6.6 Hz, 1H, H3), 3.35 (d, J = 5.5
Hz, 1H, 2'OH), 2.55 (m, 1H, H6a), 2.49 (d, J = 4.2 Hz, 1H,
70H), 2.36 (s, 3H, 4Ac), 2.28 (m, 2H, H1l4), 2.22 (s, 3H, 10Ac),
1.85 (m, 1H, H6B), 1.77 (br s, 3H, Mel8), 1.76 (s, 1lH, 10H),
1.67 (s, 3H, Mel9), 1.22 (s, 3H, Mel7), 1.13 (s, 3H, Mel6).



whi ch was purified by filtration through silica gel to give 320 ng of a

m xture containing (2'R 3'S)-2',7-(bis)triethylsilyl-
-desphenyl -3' - (4-nitrophenyl) taxol and a snmall amount of the (2'S, 3'R)

i soner. To a solution of 320 ng (0.284 nmmol) of the m xture

obtained fromthe previous reaction in 18 nL of acetonitrile and 0.93 nL of

pyridine at 0 C was added 2.8 nL of 48@6a%%pous HF. The m xture was

stirred at 0 Cfor 3 h, then at 25 C for , and partiioned between

sat urat ed aqueous sodi um bi carbonate and ethyl acetate. Evaporation of the

ethyl acetate solution gave 255 ng of material which mas purified by flash

chromat ography to give 147 ng (57% ofgx3dmpigsphenyl-3"- (4-nitrophenyl)
taxol, which was recrystallized from
27 nethanol/mater mp. 188-190 C, [err] -6G&c/[err] (c 0. 01,
CHCl [err]). [err]H NMR (CDCIq errpbp 300 8 8.p60o(d, J 8.8 Hz, 2H,
benzoate ortho), 8.20 (m 2H]{aro tldj . /4 ,ogronatlc), 7 . 60
(m 1H, aromatic), 7.52 ﬂ. o] IC\)“c,jum|7.41 ’ Hf aromatic), 7.15
(d, J = 8.8 Hz, 1H, NH)M 5 15 HlO) ; 9. 3,°9.3 H,
1H H13) , 5. 93 (dd, 138 8, 3.8 & d, J =66t
1H H[err]), 4.94 (&, J = 9.3, 1 7 Hz 1H HP|5) (dd, J =3 9, 2.8
Hz, 1H, H2'), 4.38 (m 1H, H7), 4 .30 (d,pA = FHA—0H, H20[err]),
4.19 (d, J = 8.8 Hz, 1H, N AcO
Preparation -of N-debenzoyl-N-(4-bromobenzoyl) taxol.
To a solution of 7-triethylsilyl baccatin III (200 mg,
.285 mmol) in 2 mL of THF at -45 °C was added dropwise C.173
mL of a 1.%63M solution of nBuli in hexane. After 0.5 h at =45
*C, a solution of (+)-cis=~l-{(4-bromobenzoyl)-3-
triethylsilyloxy-4-phenylazetidin-2-one (236 mg, 0.513 mmol) in
2 nL cf THF was added dropwise to the mixture. The soluticn

was warmed to 0 °C and kept at that temperature for 2 h pefore
1 mL of a 10% solution of AcOH in THF was added. The mixture
was partitioned between saturated aqueous NaHCO, and 60/40C
athyl acetate/hexane, Evaporation of the organic layer gave a
residue which was purified by filtration through silica gel =o
give 322 mg of crude (2'R,3'5)-2',7~(bis)triethylsilyl~N-
debenzoyl-N- (4-bromobenzoyl) taxol.

To a solution of 322 mg of this crude product in 12 ml cf
acetonitrile and 0.6 mL of pyridine at 0 °C was added 1.8 mL of

A

)

¥ aqueous HF. The mixture was stirred at 0 °C for 3 h, then
at 25 °C for 13 h, and partitioned between saturated aqgueous

U)

dium bicarbonate and ethyl acetate. Evaporation of the ethvl
acetate solution gave 312.2 mg of material which was purified
py flash chromatography to give 254 mg (96%) of N-debenzoyl-N-
(4-bromobenzoyl) taxol, which was recrystallized from
methanol/water.



H2O[err]), 3.86 (d, J = 3.9 Hz, 1H 2'OH), 3.79 (d, J = 6.6 Hz, 1H H3),
2.55 (m 1H, H6[err]), 2.46 (d, J = 3.8 Hz, 1H, 70H), 2.41 (s, 3H
4Ac), 2.38 (m 2H H14), 2.23 (s, 3H, 10Ac), 1.82 (m 1H Heé[err]),
1.80 (br s, 3H Me18), 1.74 (s, 1H, 10H), 1.68 (s, 3H M19), 1.21 (s,
3H, Mel7), 1.13 (s, 3H, Mel6).
28 EXAMPLE 9O
[err] Preparation of
3' -desphenyl - 3' - (4-fl uorophenyl) . t axol .
~.p. 182.5-185 °C; [a])?,, -47.8° (c 0.0051, CHCl,).
"X MR (CDCLl,, 300 MHz) & 8.14 (4, J = 7.1 Hz, 2H, benzcate
crche), 7.7-7.3 {(m, 12H, arcmatic), 6.96 (d, J =8.8 Hz, :3H,
¥Z), 6.27 (s, 1lH, H10), 6.22 (dd, J = 9.1, 9.1 Hz, 1H, Hil3),
3.77 (dd, J = 8.8, 2.2 Hz, 1H, H3'), 5.:67 (d, J = 7.2 Hz, 14,
2b), 4.94 (dd, J = 9.9, 2.2 Hz, 14, H5), 4.78 (dd, J = 5.¢C,
2.7 Hz, 1H, H2'), 4.40 (m, 1H, H7), 4.30 (d, J = 8.5 Hz, 1,
¥20at), 4.19 (d, J = 8.5 Hz, 1H, H20B), 3.79 (d, J = 7.2 Hz, .H,
%3), 3.48 (d, J = 5.0 Hz, 1H, 2'OR), 2.54 (m, 1H, Hé6a), 2.45
(d, J = 4.4 Hz, 1H, 70H#), 2.37 (s, 3H, 4Ac), 2.30 (m, 2H, H1ldq,
#14B), 2.24 (s, 3H, 10Ac), 1.88 (m, 1H, H6B), 1.78 (br s, 3H,
Mel8), 1.68 (s, 3H, Mel9), 1.24 (s, 3H, Mel7), 1.14 (s, 3H,

Melb6) .



To a solution of 7-triethylsilyl baccatin IIl (200 ng, 0.286 mvol) in 2 nL
of THF at -45 [err] C was added dropwi se 0.174 nL of a 1.63M sol ution of
nBuLi in hexane. After 0.5 h-at -45 [err]C, a solution of

ci s-1-benzoyl -3-triethyl silyl oxy-4-(4- fluorophenyl)azetidin-2-one (570 nyg,
1.43 mmol) in 2 nL of THF was added dropwi se to the m xture. The sol ution
was warnmed to O [err]C and kept at that tenperature for 1 h before 1 nlL of
a 10% sol ution of AcOH in THF was added. “fhe mi xture was partitioned

bet ween saturated aqueous NaHCJO err] and 60/ 40 et hyl acetate/hexane.
Evaporation of the organic |ayer gave a residue which was purified by

filtration through silica gel to give f, a m xture contai ni ng
(2'R 3 9S5)-2",7-(bis)triethylsilyl- 3 ﬁ%@pﬁ%ﬁ%"%?-m-fluorophenyl) t axol

and a small anmount of the (2'S ,3 R) isomer. ohc To a solution of 315

ng (0.286 mmol) of the m xture obtaiswed Hrom {he prgvigus reaction in 18 ni
of acetonitrile and 0.93 nL of Ryri \trltioﬁt 0 [ed added 2.8 nL of 48%
aqueous HF. The m xture wg 1 e aty s Ken at 25 [err]C

for 13 h, and partiti oned een Isat uz at ed aqueo ' bi car bonat e and

ethyl acetate. Evaporatieho# thefet hyi® acetate ave 250 ng of

mat eri al whi ch was quf‘ﬁ ed by flash chromat og'rf@phg "
3' -desphenyl -3' - (4-fluorophenyl) taxol, whi !

29  net hanol /wat er. mp.171-173 J[err]C [err\\ -4% O[err] (c 0.005,
CHCl [err]). 0

Preparation of N-debenzoyl-N-(4-methylbenzoyl) <axol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.285 mmol) in 2 mL of THF at -45 °C was added dropwise 0.175
mL of a 1.63M solution of nBulLi in hexane. After 0.5 h at -45
°C, a solution of (+)-cis-1-(4-methylbenzoyl)-3-
triethylsilyloxy-4-phenylazetidin~2-one (203 mg, 0.513 mmol) in
2 mL of THF was added dropwise to the mixture. The soluticn
was warmed to 0 °C and kept at that temperature for 2 h before
mL of a 10% solution of AcOH in THF was added. The mixture
w“as partitioned between saturated aqueous NaHCO, and 60/40
ethyl acetate/hexane. Evaporation of the organic layer'gave a
residue which was purified by filtration through silica gel to
give 386 mg of crude (2'R,3'S)-2',7-(bis)triethylsilyl-nN-
debenzoyl-N-(4-methylbenzoyl) taxol.

(=)

To a solution of 386 mg of this crude product in 6 mL of
etonitrile and 0.3 mL of pyridine at 0 °C was added .9 mL of
3 agqueous HF. The mixture was stirred at 0 °C for 3 h, then
at 25 °C for 13 h, and partitioned between saturated aqueous

€]

scdium bicarbonate and ethyl acetate. Evaporation of the ethyl
acetate solution gave 283 mg of material which was purified by
fiash chromatography to give 240 mg (97%) of N-debenzoyl-N-(4-
methylibenzoyl) taxol, which was recrystallized from
methancl/water.



[err]H NVR (CDCl [err], 300 MHz) [err] 8.13 (d, J = 7.5 Hz, 2H, benzoate
ortho), 7.25 (m 2H, aromatic), 7.61 (m 1H, aromatic), 7.50 (m 4H,
aromatic), 7.43 (m 2H, aromatic), 7.10 (m 2H, aromatic), 6.96 (d, J =
8.7 Hz, 1H, NH), 6.27 (s, 1H, H10), 6.25 (dd, J = 8.7, 8.7 Hz, 1H H13),
5.79 (dd, J - 8.7, 2.4 Hz, 1H, H3"), 5 67 (d, J =7.1 Hz, 1H H2[err]),
4.45 (dd, J - 7.9 Hz, 1H H5) 4 76 g J =4.8, 2.4 H, 1H H2'), 4.39
(m 1H H7), 4.31 (d, J = 8.9 Hz, H8[err]), 4. 20 (d, J = 8.9 Hz, 1H,
H20[err]), 3.80 (d, J = 7 1 Hz 1H H3) 3.57 (d J = 4.8 Hz, 1H, 2'0H),

2.58 (m. 1H .Hea)., . = bz L38 (s, 3H 4ho).
230 gn] 24'H55 ! (éa‘; §8A3)‘i%a§°% [erh), 1. 80 %br

s, 3H, Me18), 1.69 (s 1H 10H), 1.55 (s, 3H, Nb19) 1.23 (s, 3H, Me17),
1.14 (s, a23MMrMREBL1,, 300 MHz) § 8.13 (d, J = 7.1 Hz, 2H, benzcdle
EXAMPLE 10010y, 7.7-7.3 (m, 10H, aromat§ c)l 7.19 (d, J = 7.7 Hz, 24,
nhenzoate meta), 6.94 (d, J = 8.8 Hz, 1lH, NH), 6.27 (s, 1H,
410), 56.22 (dd, J = 9.3, 9.3 Hz, 1H, H13), 5.77 (dd, J = 9.3,
2.8 Hz, 1H, H3'), 5.67 (d, J = 7.2 Hz, 1H, H2b), 4.94 (dd, J =
9.9, 2.2 Hz, 1H, H5), 4.78 (dd, J = 4.9, 2.8 Hz, 1H, H2'), 4.42
(m, 1H, H7), 4.30 (d, J = 8.5 Hz, 1H, H20a), 4.19 (d, J = 8.5
¥z, 1H, H20b), 3.79 (d, J = 7.2 Hz, 1H, H3), 3.60 (d, J = 4.9
4z, 1H, 2'OH), 2.53 (m, 1H, H6a), 2.46 (d, J = 4.4 Hz, 1H,
70H), 2.38 (s, 3H, 4Ac), 2.37 (s, 3H, ArMe), 2.31 (m, 2H, Hlda,
H14b), 2.23 (s, 3H, 10Ac), 1.87 (m, 1H, Héb), 1.78 (br s, 3H,
Mel8), 1.68 (s, 3H, Mel9), 1.23 (s, 3H, Mel7), 1.14 (s, 3H,

Mel6).



Preparation of N-debenzoyl-N-(4-chlorobenzoyl) taxol. To a solution
of 7-triethylsilyl baccatin Il (200 ng, 0.286 mmol) in 2 nL of THF at -45
[err] C was added dropwi se 0.174 nL of a 1.63M solution of nBuLi in hexane.
After 0.5 h at -45 [err]C, a solution of (+)-cis-1-(4-chlorobenzoyl)-3-
triethylsilyl oxy-4-phenyl azetidin-2-one (215 ng, 0.515 mmol) in 2 nL of
THF was added dropwi se to the m xture. TQ% solution was warnmed to O [err]C
and kept at that tenperature for 2 h before 1 nL of a 10% sol ution of AcCH
in THF was added. The m xture was partitioned between saturated aqueous
NaHCO err] and 60/40 ethyl acetate/ hexane. Evaporation of the organic |ayer
gave a residue which was purified byg@&ﬁ@&ﬁify1through silica gel to give
320 nmg of crude (2'R 3 S)-2',7-(bis)trrethyrsilyl-N
debenzoyl - N- (4- chl orobenzoyl ) taxol. To a sqlyution of 320 ng (0.286

mol ) of this crude product in X8 niLesf acetonjtril e amd 0.93 nlL of
pyridine at 0 [err] C was added of 8@62&ue@ﬂ§LHF. The m xture was

stirred at O [err]C for 3 h d partitioned
bet ween sat urated aqueous 8t at e. Evaporation
of the ethyl acetate sol an gave? 252%y of nmt was purified by
fl ash chromat ogr aphyfedeSi ve 213 ng (84% of
N- debenzoyl - N- (4- chl orobenzoyl ) taxol, which Wﬁ&TKg ryStvelbi zed from
net hanol / wat er . AcO 31

o]

Preparation of N-debenzoyl-N=-(4-~t-<butylbenzoyl) taxecl.

To a solution of 7-triethylsilyl baccatin 111 (200 mg,
0.2856 mmol) in 2 mL of THF at =45 °C was added dropwise Q0.174
mlL, of a 1.63M solution ¢f nBuli in hexane. After 0.5 h at -4%
°C, a solution of (+)=-cis-l1-(4-t-butylbenzoyl)-3-
triethylsilyloxy=-4-phenylazetidin~2-one (226 mg, 0.515 mmol) in
2 mL of THF was added dropwise to the mixture., The sclution
was warmed to 0 °C and kept at that temperature for 2 h before
1 nL of a 10% solution of AcOH in THF was added. The mixture
was partitioned between saturated aqueous NaHCO, and 50/40
ethyl acetate/hexane. Evaporation of the organic layer gave a
residue which was purified by filtration through silica gel to
give 330 mg of crude (2'R,3'S)=2',7=(bis)triethylsilyl-N-
debenzoyl-N-{4-t-butylbenzoyl) taxocl.

To a solution of 330 mg (0.28%9 mmol) of this crude
product 1in 18 mlL of acetonitrile and 0,93 mL of pyridine at O
°C was added 2.8 mL of 48% agqueous HF. The mixture was stirred
at 0 °C for 3 h, then at 25 °C for 13 h, and partitioned between
saturated agqueous scdium bicarbonate and ethyl acetate.
Evaporation of the ethyl acetate solution gave 260 mg of
material which was purified by flash chromatography to glve 240
mg (92%) of N-debenzoyl-N-{4~t-butylbenzoyl) taxol, which was
recrystallized from methanol/water.



mp. 179-181 C, [err]-49.8 (c 0.01, CHC[err]). [err]HNWR (CDO[err],
300 MHz) [err] 8.12 (d, J = 7.1 Hz, 2H, benzoate prtho), 7.64 (m 2H,
aromatic), 7.60 (m 1H, aromatic), 7.49 (m 9H, aromatic), 7.03 (d, J =
8.8 Hz, 1H, NH), 6.26 (s, 1H H10), 6.21 (dd, J = 8.2, 8.2 Hz, 1H H13),
5.76 (dd, J = 8.8, 2.2 Hz, 1H, H3'), 5.66 (d, J = 7.1 Hz, 1H H[err]),
4.92 (dd, J =9.9, 1.1 Hz, 1H, H5), 43% (dd, J = 5.5, 2.2 Hz, 1H H2"),
4.38 (m 1H, H7), 4.29 (d, J = 8.8 Hz, H, H2O0[err]), 4.18 (d, J = 8.5
Hz, 1H, H20[err]), 3.78 (d, J = 6.6 Hz, 1H, H3), 3.35 (d, J = 5.5 Hz, 1H,
2'0H), 2.55 (m 1H, He[err]), 2.49 (d, J = 4.2 Hz, 1H, 70H), 2.36 (s, 3H,
4Ac), 2.28 (m 2H, H14), 2.22 (s, 3H 10Ac), 1.85 (m 1H He[err]), 1.77
(br s, 3M;PMelB)-1731°86 (R$25,IHI 2OHIS 4.&7 (@HC3H Me19), 1.22 (s, 3H,
Mel7), 1:d3uMs, (cDd1,Med®) MKz) § 8.13 (d, J = 7.1 Hz, 2H, benzoate 32
EXAMPLE 11:10), 7.76-7.25 (m, 12H, aromatic), 6L9BTld, o = 8.8 Hz, 1H,

NH), 6.27 (s, 1H, H10), 6.21 (dd, J = 8.8, 8.8 Hz, 1H, Hl1d),

5.77 {(dd, J = 8.8, 2.7 Hz, 1H, H3'), 5.67.(d, J = 6.6 Hz, lH,

HZB), 4.94 (dd' J - 9-3’ 112 HZ, IH' Hs).' 4-78 (ddl J = 4'4l

2.7 Hz, 1H, H2'), 4.38 (m, 1H, H7), 4.29 (d, J = 8.2 Hz, ZH,

H20Q), 4.20 (d, J = 8.2 Hz, 1H, H20@), 3.79 (d, J = 6.6 Hz, 1H,

H3), 3.65 (d, J = 4.4 Hz, 18, 2'OH), 2.57 (m, 1H, Héx), 2.48

(d, J = 4.1 Hz, 1H, 70H), 2.37 (s, 3H, 4Ac), 2.31 (m, 2H, H14),

2.22 (s, 3H, 10Ac), 1.85 (m, 1H, H6B), 1.79 (br s, 3H, MelB),

1.68 (s, 1H, 10H), 1.68 (s, 3H, Mel9), 1.29 (s, 9H, Ar“Bu),

1.23 (s, 3H, Mel7), 1.13 (s, 3H, Mels).



i vt

Preparati on of N-debenzoyl-N (4-bronobenzoyl) taxol. To a solution
of 7-triethylsilyl baccatin Il (200 ng, 0.285 mmol) in 2 nL of THF at -45
[err] C was added dropwi se 0.175 nL of a 1.63M solution of nBuLi in hexane.
After 0.5 h at -45 [err]C, a solution of (+)-cis-1-(4-bronmobenzoyl)- 3-
triethylsilyl oxy-4-phenyl azetidin-2-one (236 ng, 0.513 mml) in 2 nL of THF
was added dropwise to the mixture. The séBution was warned to O [err]C and
kept at that tenperature for 2 h before 1 nL of a 10% solution of AcOH in
THF was added. The mixture was partitioned between saturated aqueous
NaHCO3 and 60/ 40 et hyl acetate/hexanei Evgggrgtion of the organic |ayer
gave a residue which was purified by i through silica gel to give

debenzoyl - N- (4- br onobenzoyl) tayol. p, o To.a sol'??@n of 322 ng of this
crude product in 12 nL of acetoffitrije afid O. of~gyridine at 0 [err]C
was added 1.8 nL of 48 % a . ' P8d at 0 [err]C
for 3 h, then at 25 [err] th, ahd part ( en saturated
aqueous sodi um bi car bonat a&xapd et iyl a@®tate. -Evgporafi on)of the ethyl
acetate solution gaver3t2. 2 ng of material whi cio wasgpuridied by flash
chronat ography to give 254 ng (96% of N debenzoyl®N § onobbenzoyl )
taxol, which was recrystallized fron1nethano|7'_ﬂ€r 5

33

Preparation of N-debenzoyl-N-{4-methoxybenzoyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.285 mmol) in 2 mL of THF at -45 °C was added dropwise 0.175
mL of a 1.63M solution of nBulLi in hexane. After 0.5 h at =45
°C, a solution of (+)-cis-1l-(4-methoxybenzoyl)-3-
triethylsilyloxy-4-phenylazetidin-2-one (211 mg, 0.513 mmol) in
2 mL of THF was added dropwise to the mixture. The soluticn
was warmed to 0 °C and kept at that temperature for 2 h befor
1 mL of a 10% solution of AcOEH in THF was added. The mixture
was partitioned between saturated aqueous NaHCO, and 60/40C
ethyl acetate/hexane. Evaporation of the organic layer.gave a
residue which was purified by filtration through silica gel to
give 406 mg of crude (2'R,3'S)~-2',7-(bis)triethylsilyl-N~
debenzoyl-N-(4-methoxybenzoyl) taxocl.

To a solution of 406 mg (0.112 mmol) of this crude

o]

roduct in 12 mL of acetonitrile and 0.6 mlL of pyridine az 0
°C was added 1.8 mL of 48% aqueous HF. The mixture was stirred
at 0 °C for 3 h, then at 25 °C for 13 h, and partitioned between
saturated agqueous sodium bicarbonate and ethyl acetate.
Evaporation of the ethyl acetate solution gave 308 mg of
material which was purified by flash chromatography to give 23%
mg (84%) of N-debenzoyl-N-{4-methoxybenzoyl) taxol, which was
recrystallized from methanol/water.

.



BT~

mp. 182.5-185 [err]C, [err] -47.8[err] (c 0.0051, CHC [err]). [err]H
MR (CDCl [err], 300 MHz) [err] 8.14 (d, J = 7.1 Hz, 2H, benzoate ortho),
.7-7.3 (m 12H, aromatic), 6.96 (d, J =8.8 Hz, 1H, NH), 6.27 (s, 1H,
10), 6.22 (dd, J =9.1, 9.1 Hz, 1H, H13), 5.77 (dd, J = 8.8, 2.2 Hz,
H H3), 5.67 (d, J=7.2 H, 1H Hb), 4.94 (dd, J = 9.9, 2.2 Hz,
H H5), 4.78 (dd, J =5.0, 2.7 Hz, 1H H2'), 4.40 (m 1H, H7), 4.30
(d, J = 8.5 Hz, 1H, H20[err]), 4.19 (d, 33 = 8.5 Hz, 1H, H20[err]), 3.79
(d, J =7.2 H, 1H H3), 3.48 (d, J =5.0 Hz, 1H, 2°COH), 2.54 (m 1H,

He[err]), 2.45 (d, J = 4.4 Hz, 1H, 70H), 2.37 (s, 3H 4Ac), 2.30 (m
2H, Hl4hesr]17HIZFRT6]9G; 2@, (<49 3, (E0ACPL84l. BACLm . 1H, H6[err]), 1.78
(br s, 3H Me18), 1.68 (s, 3H, Me19), 1.24 (s, 3H, M17), 1.14 (s, 3H,

Mel16). . 34
EXAMPLE 4 9"MR (CDCly, 300 MHz) 3 8.13 (d, J = Jejrfiz, 2H, benzoate

crtho), 7.75~-7.3 (m, 1CH, aromatic},6.90 (d, J =8.2 Hz, 1H,
M3), £.88 (d, J = 7.1 Hz, 2H, benzoate meta), 6.27 (s, 1H,
H10), 6.22 (dd, J = 8.8, 8.8 Hz, 1H, H13), 5.76 (dd, J = 8.8,
2.7 Hz, 1H, H3'), 5.67 (d, J = 7.1 Hz, 1H, H2), 4.94 (dd, J =
9.9, 2.2 Hz, 1H, HS), 4.78 (d, J = 2.7 Hz, 1H, H2'), 4.40 (dd,
J = 11.0, 7.1 Hz, 1H, H7), 4.30 (d, J = 8.5 Hz, 1H, H200Q),

4.19 (d, J = 8.5 Hz, 1H, H20f), 3.82 (s, 3H, OMe), 3.79 (d, J =
7.1 Hz, 1H, H3), 2.55 (m, 1H, H6®),2.38 (s, 3H, 4Ac), 2.30 (m,
2H, Hl4a, H14fB), 2.23 (s, 3H, 10Ac), 1.87 (m, 1lH, H6B), 1.78
(br s, 3H, Mel8), 1.68 (s, 3H, Mel9), 1.23 (s, 3H, Mel?), 1l.14
(s, 3H, Mel6).



Preparati on of N-debenzoyl - N-(4-nethyl benzoyl) taxol. To a
solution of 7-triethylsilyl baccatin Il (200 ng, 0.285 mmol) in 2 nL of
THF at -45 [err] C was added dropwi se 0.175 nL of a 1.63M sol ution of nBuLi

i n hexane. After 0.5 h at -45 [err]C, a solution of
(+)-cis-1-(4-nethyl benzoyl )-3- triethylsilyloxy-4-phenyl azetidi n-2-one (203
nmg, 0.513 mml) in 2 nmL of THF was added gy opwi se to the m xture. The
solution was warned to O [err]C and kept at that tenperature for 2 h before
1 nL of a 10% solution of AcOH in THF was added. The m xture was
partitioned between saturated aqueous NaHCO3 and 60/ 40 et hyl

acet at e/ hexane. Evaporation of the omrgemm g ayer gave a residue which was
purified by filtration through silica gel to give 386 ng of crude

(2R 3 S5)-2",7-(bis)triethylsilyl- debenzoyl - N- (4- et hyl benzoyl ) taxol.
To a solution of 386 ng of this ude product in 6 nL of acetonitrile and
0.3 nL of pyridine at O [err]C Hded 0.9 nL of 48% aqueous HF. The

m xture was stirred at 0 [err]C B h, then at %ﬁc[err]c for 13 h, and
partitioned between saturat edaquepus SOdIU‘ blca bowat e and et hyl acetate.
Evaporati on of the ethyl terial which was
purified by flash chro debenzoyl - N- (4-
met hyl benzoyl ) taxol, anol / wat er .

35
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Preparation of N-debenzoyl-N-{(4-fluorobenzoyl)-3'-~
desphenyl-3'~(4-fluorophenyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol) in 2 mL of THF at -45 °C was added dropwise 0.174
mL of a 1.63M solution of nBuli in hexane. Aftef 0.5 h at -45
°C, a solution of cis-1-(4-fluorobenzoyl)-3-triethylsilyloxy-4-
(4-fluorophenyl)azetidin-2-one (600 mg, 1.43 mmol) in 2 mL of
THF was added dropwise to the mixture. The solution was warmed
to 0 °C and kept at that temperature for 1 h before 1 mL of a
10% solution of ACOH in THF was added. The mixture was
partitioned between saturated aqueous NaHCO, and 60/40 ethyl
acetate/hexane. Evaporation of the organic layer gave a residue
which was purified by filtration through silica gel toc give 315
mg of a mixture containing (2'R,3'S)-2',7-(bis)triethylsilyl-N-
debenzoyl-N-{4-fluorcbenzoyl)-3'~desphenyl-3'-(4-fluorophenyl)
taxol and a small amount of the (2S,3’R) isomer.

To a solution of 315 mg (0.282 mmol) of the mixture
obtained from the previous reaction in 18 mL of acetonitrile
and 0.93 mL of pyridine at 0 °C was added 2.8 mL of 48% aqueous
HF. The mixture was stirred at 0 °C for 3 h, then at 25 °C for
13 h, and partitioned between saturated aqueous sodium
bicarbonate and ethyl acetate. Evaporation of the ethyl
acetate solution gave 250 mg of material which was purified by
flash chromatography to give 160 mg (63%) of N-debenzoyl-N-(4-



p. 175-176.5 [err]C, [err] -50.9[err] (c 0.00975, CHC[err]). [err]H
NVR (CDCl [err], 300 MHz) [err] 8.13 (d, J = 7.1 Hz, 2H, benzoate ortho),
7.7-7.3 (m 10H, aromatic), 7.19 (d, J = 7.7 Hz, 2H, benzoate neta), 6.94
(d, J =8.8 Hz, 1H NH), 6.27 (s, 1H H10), 6.22 (dd, J = 9.3, 9.3 Hz, 1H,

13), 5.77 (dd, J = 9.3, 2.8 Hz; 1H H3'), 5.67 (d, J = 7.2 Hz; 1H, H2b),
4.94 (dd, J =9.9, 2.2 Hz, 1H H5), 4.78 (dd, J = 4.9, 2.8 Hz, 1H H2"),
4.42 (m 1H, H7), 4.30 (d, J = 8.5 Hz, 1#} H20a), 4.19 (d, J = 8.5 Hz, 1H,
H20b), 3.79 (d, J = 7.2 Hz, 1H, H3), 3.60 (d, J = 4.9 Hz, 1H 2'OH), 2.53
(m 1H, H6a), 2.46 (d, J = 4.4 Hz, 1H, 70CH), 2.38 (s, 3H, 4Ac), 2.37 (s,
3H, ArMe), 2.31 (m 2H, Hl4a, H14b), 2.23 (s, 3H, 10Ac), 1.87 (m 1H,
Hob) , 1. A ydaroksan 23,1 )MEI'8)de shheh y(1s-3 '3H, 4 1 rophed¥ 1(s taXdl, Mehixh 1. 14
(s, 3H Nel6)ecr ; £ . 36
EXAMPLE y%% ecrystallized from methanol/waﬁi§}]

m.p. 177-179 °C; (@], -48.8° (c 0.003, CHCl,).

‘H NMR' (CDCl,, 300 MHz) & 8.11 (d, J = 7.1 Hz, 2H, benzoate
ortho), 7.76 (d, J = 8.7 Hz, 2H, benzamide ortho), 7.73 (m, 2H,
aromatic), 7.61 {(m, 1H, aromatic), 7.48 (m, 6H, arcmatic), 7.06
(m, 2H, aromatic), 7.02 (d, J = 8.8 Hz, 1lH, NH), 6.26 (s, lH,
H10), 6.22 (dd, J = 8.8, 8.8 Hz, 1K, H13), 5.74 (dd, J = 8.8,
2.2 Hz, 1H, H3'), 5.66 (d, J = 7.1 Hz, 1H, H2B), 4.93 (dd, U =
9.3, 1.1 Hz, 1H, H5), 4.74 (dd, J = 5.0, 2.2 Hz, 1lH, H2'), 4.36
(m, 1H, H7), 4.29 (d, J = 8.8 Hz, 1H, H20Q), 4.18 (d, J = 8.8
Hz, 1H, H20B), 3.77 (d, J = 7.1 Hz, 1H, H3), 3.70 (d, J = 5.0
Hz, 1H, 2'OH}, 2.77 (m, 1H, H6a), 2.52 (d, J = 4.4 Hz, 1H,
70H), 2.36 (s, 3H, 4Ac), 2.30 (m, 2H, H14), 2.22 (s, 3H, 10Ac),
1.86 (m, 1H, H6B), 1.78 (br s, 3H, Mel8), 1.77 (s, 1H, 10H),
1.67 (s, 3H, Mel9), 1.21 (s, 3H, Mel7), 1.13 (s, 3H, Mel6).



Preparati on of N-debenzoyl-N(4-t-butyl benzoyl) taxol. To a solution
of 7-triethylsilyl baccatin Il (200 ng, 0.286 mmol) in 2 nL of THF at -45
[err] € was added dropwi se 0.174 m, of a 1.63M solution of nBuLi in hexane.
After 0.5 h at -45 [err]C, a solution of (+)-cis-1-(4-t-butyl benzoyl)-3-
triethylsilyl oxy-4-phenyl azetidin-2-one (226 ng, 0.515 mml) in 2 nL of THF
was added dropwi se to the m xture. The soaution was warned to O [err] C and
kept at that tenperature for 2 h before 1 nL of a 10% solution of AcOH in
THF was added. The mixture was partitioned between saturated aqueous

NaHCO err] and 60/40 ethyl acetate/ hexane. Evaporation of the organic |ayer
gave a residue which was purified by HEXAMPIZ | bf t hrough silica gel to give
330 ng of crude (2'R 3 S)-2',7-(bis)triethylsilyl-
debenzoyl - N- (4-t-butyl benzoyl) taxol. To aQasol ution of 330 ngy
(0.289 nmml) of this crude prq i

stirred at O [err]C for i 25 [@m
bet ween sat urated aqueo néblcg%bonat
of the ethyl acetate
flash chromat ography to give 240 ng (92% of §
N- debenzoyl - N- (4-t - butyl benzoyl ) taxol, whi eh—wg@s rétr stallized from
met hanol / wat er . o ACO 37

and partitioned
etate. Evaporation

Preparation of N-debenzoyl-N-(4-fluorcbenzoyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol)) in 2 mL of THF at -45 °C was added dropwise 0.174
mL of a 1.63M solution of nBuli in hexane. After 0.5 h at =45
°C, a solution of (+)-cis-1-(4-fluorocbhenzoyl)-3-
triethylsilyloxy-4-phenylazetidin~-2-cne (225 mg, 0.515 mmol) in
2 mL of THF was added dropwise to the mixture. The solution
was warmed to 0 °C and kept at that temperature for 2 h before
1 mL of a 10% solution of AcOH in THF was added. The mixture
was partitioned between saturated aqueous NaHCO, and 60/40
ethyl acetate/hexane. Evaporation of the organic layer gave a
residue which was purified by filtration through silica gel to
give 325 mg of crude (2'R,3'S)-2',7-(bis)triethylsilyl- N-
debenzoyl-N-{4-fluorobenzoyl) taxol.

To a solution of 325 mg (0.286 mmol) of this crude
product in 18 mL of acetonitrile and 0.93 mL of pyridine at O
°C was added 2.8 mL of 48% aquecus HF. The mixture was stirred
at 0 °C for 3 h, then at 25 °C for 13 h, and partitioned between
saturated aqueous sodium bicarbonate and ethyl acetate.
Evapcration of the ethyl acetate solution gave 260 mg of
material which was purified by flash chromatography to give 240
mg (92%) of N-debenzoyl-N-(4-fluorobenzoyl) taxocl, which was
recrystallized from methanol/water.



rr..p. 171-173 C, [err] - 49.1[err] (c 0.05, CHC[err]). [err]H NMR
(cbcferr], 300 WHz) [err] 8.13 (d, J =7.1 Hz, 2H, benzoate ortho),
7.76-7.25 (m 12H, aromatic), 6.98 (d, J = 8.8 Hz, 1H NH), 6.27 (s,
1H, H10), 6.21 (dd, J - 8.8, 8.8 Hz, 1H, H13), 5.77 (dd, J = 8.8, 2.7
Hz, 1H, H3"), 5.67 (d, J = 6.6 Hz, 1H, H2[err]), 4.94 (dd, J =9.3, 1.2
Hz, 1H H5)., 4.78 (dd, J = 4.4, 2.7 Hz, 43H H2'), 4.38 (m 1H H7),

4. 29 (d, J = 8.2 Hz, 1H, H20[err]), 4.20 (d, J = 8.2 Hz, 1H, H20[err]),

3.79 (d, J = 6.6 Hz, 1H, H3), 3.65 (d, J=44Hz 1H, 2'OH), 2.57 (m
1H, H6[errha, 2. ( H, .70 37 (s, 3H 4Ac), 2.31 (m
2H, H14), 2.2 5 s 1d77 f_Ac)a]] i 8%1' <<1H5 %{ e€®g¢),) .1.79 (br s, 3H,

(s,
Me18), 1. 6870 (&R ‘ERCll 001488 33 BH, (A 19)s 4 2 el paate 1 BY
~1eHz, %’H
_ t 7,.

5823 (s, 3(1: H&:il?)a 741G, (31, %'i’om%wé@é,lz férr(]“ 2H, aromatic), 7.46
”{, : + aromatic), 7.06 m, 2H, aromatic), 6.95 (d, J 8.8 Hz
13, NH), 6.28 (s, 1H, HlO) 6.2 ’ n ’

+ ©.22 (dd, g =8.2, 8.2
H13), '5.76 (dd, J = 8.8, 2 : e ey
] -8, 2.8 Hz, 1H, H3'), 5.47
1H, H2B), 4.93 (dd, J = 9 15, 51, 415 (g oo
. 4. = 9.9, 2.2 Hz, 1H, Hs)
e | , , + 4.78 (dd, J =
> Hgoz Hz, 1H, H2'), 4.39 (m, 1H, H7), 4.30 (d, J = 8.8 H2
lH, i ); 4.22 (d, J = 8.8 Hgz, 18, H20B), 3.79 (4, g = 7 1 ;z
; ;5 (d, 34 (d, J = 5.5 Hz, 1§, 2'CH), 2.54 (m, 1H, Héq) ’
Hiq) 2,22 T 4.: Hz, 1H, 70H), 2.37 (s, 3H, 4Ac), 2.30 (m ’2H
;2. S+ SH, 10Ac), 1.87 (m, 1H, H6P : ,
, ' }, 1.79 (br
Mel8), 1.79 (s, 1H, 10H e
’ ). 1,67 {s 3H Mel9

Mel7), 1.12 (s, 3H, Mels). ' e



Preparati on of N-debenzoyl-N- (4-nmethoxybenzoyl) taxol. To a
solution of 7-triethylsilyl baccatin Il (200 ng, 0.285 mmol) in 2 nL of
THF at* -45 [err]C was added - dropwi se 0.175 nL of a 1.63M sol uti on of nBulLi
in hexane. After 0.5 h at -45 [err]C, a solution of

(+)-cis-1-(4-met hoxybenzoyl )-3- triethylsilyloxy-4-phenyl azetidi n-2-one
(211 ng, 0.513 mol) in 2 nL of THF was aq%ed dropwi se to the m xture. The
solution was warned to O [err]C and kept at” that tenperature for 2 h before
1 nL of a 10% solution of AcOH in THF was added. The m xture was
partitioned between saturated aqueous NaHCO3 and 60/ 40 et hyl

acet at e/ hexane. Evaporation of the orgﬁﬂP%L%aﬁgr gave a residue which was
purified by filtration through silica gelr to give 406 ng of crude

(2°R 3 5)-2",7-(bis)triethyl silyl-Ncldebenzoyl - N- (4- et hoxybenzoyl) taxol.
To a solution of 406 ng (0.112 mml )J of this crude product in 12 nL of
acetonitrile and 0.6 nL of pyridine O [err]C was added 1.8 nlL of 48%
aqueous HF. The m xture was stirre O [err]Cfor_3 h, then at 25 [err]C

for 13 h, and partitioned between s3§ O@bgiumbicarbonate and

et hyl acetate. -Evaporati on of tihe etfhyl |dcet af\e ‘ gave 308 ng of

mat eri al which was purifi f gsﬁ q2 o) Lﬁ"_ i€ 236 ny (949 of
N- debenzoyl - N- ( 4- met hoxyhBenzblyl ) taxol whic allized from

met hanol / wat er . N H OH 39

CH,

-

Preparation of N-debenzoyl-N-(4-methylbenzoyl)-3'-

desphenyl-3'-(4-chlorcphenyl) taxol.

To a solution cof 7-triethylsilyl baccatin III (200 mg,
0.285 mmol) in 2 mL of THF at -45 °C was added dropwise 0.175

1.63M solution of nBuli in hexane. After 0.5 h at -453

L
¢
th
u

*C, a solution of cis~l-(4-methylbenzoyl)-3-triethylsilyloxy-4-
{4-chlorophenyl)azetidin~-2~one (718 mg, 1.43 mmol) in 2 mL of
was added dropwise to the mixture. The solution was warmed
-2 0 °C and kept at that temperature for 1 h before 1 mL of a
1% sclution of AcOH in THF was added. The mixture was
vartitioned between saturated aqueous NaHCO, and 60/40 ethyl
te/hexane. Evaporation of the organic layer gave a residue

[
(@]
- (M
ot
v

a mixture containing (2'R,3'S)-2',7-(bis)triethylsilyl-

»

N-debenzoyl-N-(4-methylbenzoyl)-3'~desphenyl-3'- (4~
zhiorophenyl) taxel and a small amount of the (2'S,3'R) iscmer.

7o a solution of 329 mg of the mixture obtained from the
crevious reaction in 12 mL of acetonitrile and 0.6 mL of
ridire at 0 °C was added 1.8 mL of 48% aqueous HF. The
xture was stirred at 0 °C for 3 h, then at 25 °C for 13 h, and
rar-itioned between saturated agqueous sodium bicarbonate and
etnyl acetate. Evaporation of the ethyl acetate solution gave
376 mg of material which was purified by flash chromatography

to give 175 mg (68%) of N-debenzoyl-N-(4-methylbenzoyl)-3'-



mp. 174.5-176 [err]C, [err] -49.5err] (c 0.0084, CHC [err]).

[err]H

NVR (CDCl[err], 300 WHz) [err] 8.13 (d, J = 7.1 Hz, 2H, benzoate ortho),
7.75-7.3 (m 10H, aromatic),6.90 (d, J =8.2 Hz, 1H NH), 6.88 (d, J =
7.1 Hz, 2H, benzoate neta), 6.27 (s, 1H, H10), 6.22 (dd, J = 8.8, 8.8

Hz, 1H, H13), 5.76 (dd, J = 8.8, 2.7 Hz, 1H H3'), 5.67 (d, J = 7.1 Hz,

1H, H2), 4.94 (dd, J 9.9, 2.2 H, 1H ), 4.78 (d, J = 2.7 Hz,
4.40 (dd, J = 11.0, 7.1 Hz, 1H H7), 4.30
4.19 (d, J = 8.5 Hz, 1H H20[err]), 3.82 (s, 3H Ow), 3.79 (d,

1H, H3),

Hi4[ err])3°2°08nys-38H(410AropheByl) (Faxdl, LBLegr 1.78 (br
U5 Thagth MRER s SlPae

Me18), 1.684SreSkhndBI9edl. 23 (s, 3H, Mel7
40 EXAMPLE 15

m.e. 187.353-171 *Ci o), ~53.7° (¢ 0.01105, CHC1,) .

| -7.3 (m, 94, aromatic), 7.19 (d, J = 8.2 Hz
?enzoate meta), 6.97 (d, J = 8.8 Hz, 1H, NH), 6.27 (s,
HiC), 6.22 (dd, J = 9.9, 9.9 Hz, 1H, H13), 5.76 (dd, J
2.2 Hz, 1H, H3'), 5.67 (d, J = 7.1 Hz, 1H, H2B), 4.;4 (
3.9, 2.2 Hz, 1H, HS), 4.76 (dd, 0 = 4.4, 2.2 Hz, 1H, H2
(m, 14, H7), 4.30 (d, J = 8.8 Hz, 1H, H20a), 4.19 1d,

1H H2'),

Cd, J =85 Hz, 1H Hz0[err]),

J =7.1 Hz,

2.55 (m 1H, Hoe[err]),2.38 (s, 3H, 4Ac), 2.30 (m 2H, Hl4[err],

s, _3H,

- -

3+ 300 MHz) § 8.12 (d, J =_8l2 Hz, 2H, benzoate

¢ 2H,
14,
8.8,
dd, J =

"y, 4.3
J = 8.8

]

Hz, 1H, H20B), 3.79 (d, g = 7.1 Hz, 1H, H3), 3.75 (d, J = 4.4

Hz, 1H, 2'OH)( 2.54 (m, 1H, Héa), 2.49 (d, J = 4.4 Hz

14,

TOH), 2.38 (s, 3H, 4Ac), 2.37 (s, 3H, ArMe), 2.31 (m, 2 Hl4a
r r’ -~ ’

ilfg), 2.23 (s, 3H, 10Ac), 1.87 (m, 1H, H6at), 1.80 (br
Mel8), 1.68 (s, 3H, Mel9), 1.22
e ’ R (s, 3H, Mel?7), 1113 (s,

s, 3H,
3H,



Preparati on of N-debenzoyl-N-(4-fluorobenzoyl)-3'-
desphenyl - 3' - (4-fl uorophenyl) taxol. To a sol ution of
7-triethylsilyl baccatin Il (200 ng, 0.286 mmol) in 2 nL of THF at -45
[err] C was added dropwi se 0.174 nL of a 1.63M solution of nBuLi in hexane.
After 0.5 h at -45 [err]C, a solution of
cis-1-(4-fluorobenzoyl)-3-triethylsilyl oxg 4-
(4-fl uorophenyl)azetidin-2-one (600 ng, 1.43 mmol) in 2 nL of THF was added
dropwi se to the m xture. The solution was warned to O [err]C and kept at
that tenperature for 1 h before 1 nL of a 10% solution of AcOH in THF was
added. The m xture was partitioned bexmeLBatar ated agueous NaHCJ err] and
60/ 40 et hyl acet ate/ hexane. Evaporation of the organic |ayer gave a residue
whi ch was purified by filtration tHrough silica gel to give 315 ng of a
m xture containing (2'R 3 S)-2',7-fais)triethylsilyl-
debenzoyl - N- (4-fl uor obenzoyl ) - 3' {desphenyl -3' - (4-fl uorophenyl) taxol and a
smal | amount of the (2'S,3 R isoge To ansol ution of 315 ng
(0.282 nmml) of the mxture obgain ﬁ\bth‘ JouysS reaction in 18 nL of
0
3
partitioned between satu

. ®HL of 48% aqueous
40 funn
@n aqyeouss sodi um
Evaporation of the eth acet at e 'sol uti on gave

@Z for 13 h, and
and et hyl acetate.
purified by flash chr tography to give 160
Ph

HF. The m xture mas stir

mat eri al whi ch was
N- debenzoyl - N- (4-
O

Preparation of N-debenzoyl-N-(4-chlorobenzoyl)-3'-
desphenyl-3'-(4-£fluorophenyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol) in 2 mL of THF at -45 °C was added dropwise 0.17
mL of a 1.63M solution of nBulLi in hexane. After 0.5 h at =45
°C, a solution of cis-l~-(4-chlorobenzoyl)-3-triethylsilylcxy-4-
(4-fluorophenyl)azetidin-2-one (630 mg, 1.43 mmol) in 2 mL of
THF was added dropwise to the mixture. The solution was warmed
to 0 °C and kept at that temperature for 1 h before 1 nL of a
10% solution of AcOH in THF was added. The mixture was
partitioned between saturated aqueous NaHCO, and 60/40 ethyl
acetate/hexane. Evaporation of the organic layer gave a residue
which was purified by filtration through silica gel to give 330
mg of a mixture containing (2'R,3'S)-2',7~{bis)triethylsilyl-N-
debenzoyl-N~-(4~-chlorobenzoyl)-3'-desphenyl-3'-(4-fluorophenyl)
taxol and a small amount of the (2S,3’R) isomer.

To a solution of 330 mg (0.283 mmol) of the mixture
obtained from the previous reaction in 18 mL of acetonitrile
and 0.93 mL of pyridine at 0 °C was added 2.8 mL of 48% aqueous
HF. The mixture was stirred at 0 °C for 3 h, then at 25 °C fer
13 h, and partitioned between saturated aquecus sodium
bicarbonate and ethyl acetate. Evaporation of the ethyl
acetate solution gave 250 mg of material which was purified by
flash chromatography to give 166 mg (65%) of N-debenzoyl-N-(4-



41 fl uor obenzoyl)-3' -desphenyl -3' - (4-fl uorophenyl) taxol, which was
recrystallized from net hanol / wat er. mp. 177-179 [err]C, [err] -48.8[err]
(c 0.003, CHO[err]). [err]H NVMR (CDCl [err], 300 MHz) [err] 8.11 (d, J =
7.1 Hz, 2H, benzoate ortho), 7.76 (d, J = 8.7 Hz, 2H, benzam de ortho),

7.73 (m 2H, aromatic), 7.61 (m 1H, aromatic), 7.48 (m 6H, aromatic),

7.06 (m 2H aromatic), 7.02 (d, J =88 Hz, 1H N, 6.26 (s, 1H HI0),

6.22 (dd, J = 8.8, 8.8 Hz, 1H, H13), 5.74 ¢dd, J =88, 22H, 1H H'),
5.66 (d, J = 7.1 Hz, 1H H2[err]), 4.93 (dd, J =9.3, 1.1 Hz, 1H H5), 4.74
(dd, J =5.0, 2.2 Hz, 1H H'), 4.36 (m 1H, H7) 4.29 (d J = 8.8 Hz, 1H,
HeO[err]), “4- f§CP8n29yi>838 stthnyH2GPenmLkiugr % %gy L 7.1 Hz, 1H H3) ,
3.70 (d, Jwas5:@ H&Stathaengro% Ztggh %H Ho[ er f 2. 52"“(‘8*@m g4h4 Hz,
1H, 70H), 2.36 (s, 3H, 4Ac), 2. % (Ya5eT5 22 (s, 3H, 10Ac), 1.86
(m 1H H6[err]), 1.78 (br s, 3H Mel1l8), 1.77 (s, 18, 10H), 1.67 (s, 3H,

Me19), 1.21¥s, ~3R1RB17G; 1018, (5134 Me1B)y, CHC1,)
42 EXAVPLE 16 e

"H NMR. (CDCl,, 300 MHz) § 8.13 (d, J=7.1 Hz
ortho), 7.64 (m, 3H, aromatic), 7.49 {m, 4H,’

O

2H, benzoate

(m, 2H, p aromatic) 7.36
aromatic), 7.10 (m, 2H, aromatic), 6.97 (d, J L 8.8 H
= 8.8 Hz,

;§;)?H;,7:.fsd(s, iH, H10), 6.21 (dd, J = 8.8, 8.8 Hz, 1H,
i HzB; 4 94, J = 8.8, 2.2 Hz, 1H, H3' )r 5.67 (d, =72 Hz,
- 2.2,Hz. lH(d:;'J = 9.3, 2.2 Hz, 1H, H3), 4.75 (dd, J =
oy 22 ;d ; H 8), 4.39 (ddd, 7= 11.0, ¢, 6, 3.9 Hz, 1H,
H20B), 3.79 (é, Jf= ;szH;; lfH Hig?)’34619 R e 1
f'OH;, 2.54 (m, 1H, Hé6Q), 2.47 (d, } = 3?9(ZZ,J1H,47;H?2'21§;
l:, H:B)qA:);ez 30 (m, 2H, H14), 2.28 (s, 3H, 10ac), 1:87.
. (br s, 3H, Me18), 1.78 (s, 1H, 10H), 1.68
3H, Mel9), 1.23 (s, 3H, Mel7), 1.14 (s, 3H, Mels) C

{m,
(s,



[err] Preparation of N-debenzoyl-N-(4-fluorobenzoyl) taxol.
To a solution of 7-triethylsilyl baccatin I1l (200 ng, 0.286 mmol)) in 2 nL
.of THF at -45 [err] C was added dropwi se 0.174 nL of a 1.63M sol ution of
nBuLi in hexane. After 0.5 h at -45 [err]C, a solution of
(+)-cis-1-(4-fluorobenzoyl)-3- triethylsilyloxy-4-phenylazetidin-2-one (225
nmg, 0.515 mmol) in 2 nL of THF was added dropwi se to the m xture. The

sol ution was warned to O [err]C and kepf8at that tenperature for 2 h before
1 nL of a 10% solution of AcOH in THF was added. The m xture was
partitioned between saturated aqueous NaHCO err] and 60/40 ethyl

acet at e/ hexane. Evaporation of the l.ayer gave a residue which was
purified by filtration through sili ive 325 ng of crude

(2R 3 95)-2",7-(bis)triethylsilylg N- debenzoyl - N (4-fl uorobenzoyl) taxol.
To a solution of 325 ng (0.286 -I) of this crude product in 18 nL of
acetonitrile and 0.93 nL of pyriygine at 0 C was added 2.8 nL of 48% aqueous
HF. The m xture was stirred at 3 h, then gt 25 C for 13 h, and
partitioned between saturate@ aqug : acetate.
Evaporati on of .the ethyl ' : whi ch was
purified by flash chro 5 ‘ i ,

N- debenzoyl - N- (4-f | uor I stallized from
met hanol / wat er . .

Br

Preparation of N-debenzoyl-N-(4-bromobenzoyl)-3'-
desphenyl-3'-(4-fluorophenyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.285 mmol) in 2 mL of THF at -45 °C was added dropwise 0.087
mL of a 1.63M soluticon of nBuli in hexane. After 0.5 h at -45
°C, a solution of cis-l-~(4-bromobenzoyl)-3-triethylsilyloxy-4-
(4~fluorophenyl)azetidin-2~-one (684 mg, 1.43 mmol) in 2 mL of
THYF was added dropwise to the mixture. The solution was warmed
to 0 °C and kept at that temperature for 1 h before 1 mL of a
10% solution of AcOH in THF was added. The mixture was
partitioned between saturated aqueous NaHCO,; and 60/40 ethyl
acetate/hexane. Evaporation of the organic layer gave a residue
which was purified by filtration through silica gel to give 433
mg of a mixture containing (2'R,3'S)-2',7-(bis)triethylsilyl-N-
debenzoyl-N-(4~-bromobenzoyl) -3'~-desphenyl-3'~-(4-fluorophenyl)
taxol and a small amount of the (2’S,3’R) isomer.

To a solution of 433 mg of the mixture obtained from the
previous reaction in 12 mL of acetonitrile and 0.6 mL of
pyridine at 0 °C was added 1.8 mL of 48% aqueous HF. The
mixture was stirred at 0 °C for 3 h, then at 25 °C for 13 h, and
partitioned between saturated aqueous sodium bicarbonate and
.ethyl acetate. Evaporation of the ethyl acetate solution gave
317 mg of material which was purified by flash chromatography
to give 187 mg (69%) of N-debenzoyl-N-(4-bromobenzoyl)-3'-



43 mp. 175-177 [err]C, [err] -51.2 (c 0.01, CHC([err]). [err]H NWR
(CbCferr], 300 WHz) [err] 8.13 (d, J =7.1 Hz, 2H, benzoate ortho),
7.74 (m 2H, aromatic), 7.62.(m 2H, aromatic), 7.46 (m 6H, aromatic),
7.06 (m 2H, aromatic), 6.95 (d, J = 8.8 Hz, 1H NH), 6.28 (s, 1H H.0),
6.22 (dd, J =8.2, 8.2 Hz, 1H H13), 5.76 (dd, J =8.8, 2.8 Hz, 1H
H3'), 5.67 (d, J=7.1H, 1H Hferr]),q 4.93 (dd, J =09.9, 2.2 H,
1H, H5), 4.78 (dd, J = 5.5, 2.8 Hz, 1H, H2'"), 4.39 (m 1H, H7), 4.30 (d,
J =8.8 H, 1H H20[err]), 4.22 (d, J =8.8 Hz, 1H, H20[err]), 3.79 (d,
J=7.1H, 1H H3), 3.54 (d, J =55H, 1H 22CH), 2.54 (m 1H
He[err]), eterdl-B'=A4-f1ppropppnybH)tan0’37 WsichgMasiaerryst8dl{asd 2H,
H14), 2.26 {%mn 3d-nb0AQ)/wate®?7 (m 1H, He[err]), 1.79 (br s, 3H  M18),
1.79 (s, 1H 10H), 1.67 (s, 3H M19), 1.24 (s, 3H, Me1l7) , 1.12 (s, 3H,
Mel6) . 44

EXAMPLE 17 =-P- 174.5-175.5 °C;[(a] %, -46.[9e°”(]: 0.00735, CHCL,).

-H NMR (CDC1l,, 300 MHz) 8 8.13 (d, J = 7.2 Hz, 2H, benzoate
rtho), 7.7-7.4 (m, 9H, aromatic), 7.10 (dd, J = 8.3, 8.3 iz,
E, aromatic), 6.97 (d, J = 8.8 Hz, 1H, NH), 6.27 (s, 1lH, Hi0),
.23 (dd, v = 8.8, 8.8 Hz, 1H, H13), 5.76 (dd, J = 8.8, 2.2 Hz,
12, H3'), 5.67 (d, J= 7.1 Hz, 1H, H2B), 4.%4 (dd, J = 9.9, 2.2
¥z, 1H, H5), 4.75 (dd, J = 4.4, 2.2 Hz, 1H, H2'), 4.39 (m, 1H,
H7), 4.31 (d, J = 8.5 Hz, 1lH, H20a), 4.19 (d, J = 8.5 Hz, 1H,
H20P), 3.79 (4, J = 7.1 Hz, 1H, H3), 3.59 (d, J = 4.4 Hz, 1lH,
2'0H), 2.54 (m, 1H, H6a), 2.47 (d, J = 4.4 Hz, 1H, 7O0H), 2.36
(s, 3H, 4Ac), 2.30 (m, 2H, Hl4e, H14P), 2.24 (s, 3H, 10Ac),
1.88 (m, 1H, H6a), 1.78 (br s, 3H, Mel8), 1.74 (s, 1H, 10OH),
1.68 (s, 3H, Mel9), 1.23 (s, 3H, Mel7), 1.14 (s, 3H, Mel6).

» N QO



Preparati on of N-debenzoyl-N-(4-nethyl benzoyl)-3'-
desphenyl - 3' - (4- chl orophenyl ) taxol. To a sol ution of

. 7-triethylsilyl baccatin IIl (200 mg, 0.285 nmol) in 2 nL of THF at -45
[err] C was added dropwi se 0.175 nlL of a 1.63M solution of nBuLi in hexane.
After 0.5 h at -45 TJerr]C, a solution of cis-1-

(4- met hyl benzoyl )-3-triethylsilyloxy-4- (4-chlorophenyl)azetidin-2-one
(718 nmg, 1.43 mmol) in 2 nL of THF was>&ded dropwise to the m xture. The
solution was warned to O[err]C and kept at that tenperature for 1 h before
1 nL of a 10% solution of AcOH in THF was added. The m xture was
partitioned between saturated aqueogﬁﬁgﬁﬁggkggr] and 60/ 40 et hyl

acet at e/ hexane. Evaporation of the 1 er gave a residue which was
purified by filtration through sildca gel to give 329 ng of a m xture
containing (2'R 3'S)-2",7-(bis)trijethylsilyl-

N- debenzoyl - N- (4- et hyl benzoyl ) - desphenyl - 3' - (4- chl orophenyl) taxol and
a small amount of the (2'S, 3' R g Io a solution of 329 ny
of the m xture obtained from ghe evpous RCign 12 L of
acetonitrile and 0.6 nL of yridipe af) 0 [exr]C 1.8 nL of 48%
aqueous HF. The m xture > i# , then at 25
[err]C for 13 h, and p
bi carbonate and ethyl g At e. HEvaporation O
gave 376 ng of mat ex thi ch was purified byofl
give 175 ng (68% of debenzoyl-N—(4-nEthngen

acetate sol ution
omat ography to

)§ Y

|
AcO
o)

Preparation of N-debenzoyl-N-(4-methylbenzoyl)-3'-
desphenyl-3'~(4-fluorophenyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol) in 2 mL of THF at -45 °C was added dropwise 0.174
ml of a 1.63M solution of nBuli in hexane. After 0.5 h at -45
%C, a solution of cis-l-{4-methylbenzoyl)-3-triethylsilyloxy-4-
(4-fluorophenyl)azetidin-2-one (592 mg, 1.43 mmol) in 2 mL of
THF was added dropwise to the mixture. The solution was warmed
to 0 °C and kept at that temperature for 1 h before 1 mL of a
10% solution of AcOH in THF was added. The mixture was
partitioned between saturated aqueous NaHCO,; and 60/40 ethyl
acetate/hexane. Evaporation of the organic layer gave a residue
which was purified by filtration through silica gel to give 335
mg of a mixture containing (2'R,3'S)-2',7-(bis)triethylsilyl~N~-
debenzoyl~N-(4-methylbenzoyl)-3'~desphenyl-3'-(4-fluorophenyl)
taxol and a small amount of the (2'S,3’R}) isomer.

To a solution of 335 mg (0.30 mmol) of the mixture
obtained from the previous reaction in 18 mL of acetonitrile
and 0.93 mL of pyridine at 0 °C was added 2.8 mL of 48% agqueocus
HF. The mixture was stirred at 0 °C for 3 h, then at 25 °C for
13 h, and partitioned between saturated aquecus sodium
bicarbonate and ethyl acetate. Evaporation of the ethyl
acetate solution gave 280 mg of material which was purified by
flash chromatography to give 163 mg (64%) of N-debenzoyl-N-(4-



45 desphenyl - 3' - (4-chl orophenyl) taxol, which was recrystallized from
met hanol / wat er . mp. 167.5-171 [err]C, [err] -53.7[err] (c 0.01105,
CHCl [err]). [err]H NVMR (CDCl [err], 300 MHz) [err] 8.12 (d, J = 8.2 Hz,
2H, benzoate ortho), 7.65-7.3 (m 9H, aromatic), 7.19 (d, J = 8.2 Hz,
2H, benzoate nmeta), 6.97 (d, J = 8.8 Hz, 1H, NH) 6.27 (s, 1H, HlO) 6. 22

(dd, J =9.9, 9.9 Hz, 1H H13), 5.76 (dd 8.8, 2.2 Hz, 1H, H3'), 5.67
(d, J = 7.1 Hz, 1H, H2[err]), 4.94 (dd, J 519 9 2.2 Hz, 1H, H5), 4.76
(dd, J = 4.4, 2.2 Hz, 1H, H2'), 4.39 (m 1H, H7), 4. 30 (d, J = 8.8 Hz,
1H, H20[err]), 4.19 (d, J 8.8 Hz, 1H, H20[err]), 3 79 (d, J= 7.1 Hz,

49

1H, H3 3r#€bhythedzay 4 e nva -
). (8bedzay H) 43 Hrde s pkid V2G4 -21 58, 37£?A F1€%¥(Hr] %%

(d1 ‘J = 4 g’aEIZY'Qle ’ 4A m
OH Hl4[err], HIA[erT Zzgdz%& "‘egﬂanféf&%?, €ry 87 (m 1H, H6[err])
1.80 (br s, 3H Me18), 1.68 (s, 3H, Me19), 1.22 (s, 3H, Mel7), 1.13 (s,
3H, N@lﬁ)_m.p. 172-173 °C; (&), ~52.0° (c 0.01, CHC1,) .

"H NMR. (CDCl,, 300 MHz) 8 8.13 (d, J = 7.1 Hz, 2H, benzoate
ortho), 7.61 (m, 34, aromatic), 7.48 (ﬁ, 4H, aromatic), 7.1i8
(m, 2H, aromatic), 7.10 (m, 2H, aromatic), 6.95 (d, J = 8.8 Hz,
*H, NH), 6.27 (s, 1H, H10), 6.21 (dd, J = 8.8, 8.8 Hz, 1H,
H13), 5.77 (dd, J = 8.8, 2.2 Hz, 1H, H3'), 5.67 (d, J = 7.2 Hz,
1H, H2B), 4.94 (dd, J = 9.3, 1.7 Hz, 1H, H5), 4.75 (dd, J =
4.4, 2.2 Hz, 1H, H2'), 4.39 (ddd, J = 11.0, 6.6, 4.4 Hz, 1H,
H7), 4.30 (d, J = 8.8 Hz, 1H, H20Q), 4.19 (d, J = 8.8 Hz, 1H
H20B), 3.79 (d, J = 7.2 Hz, 1H, H3), 3.67 (d, J = 4.4 Hz, 1H,,
2'CH), 2.54 (ddd, J = 9.3, 14.8, 6.6 Hz, 1H, HéOa), 2.46 (4, J =
4.4 Hz, 1H, 70H), 2.37 (s, 3H, 4Ac), 2.36 (s, 3H, ArMe), 2.30
(m, 2H, H14), 2.23 (s, 3H, 10Ac), 1.87 (ddd, J = 11. 0, 14.8,

1.7 Hz, 1H, H6B), 1.79 (br s, 3H, MelB8), 1.79 (s,. 1H, 1lO0H),
1.68 (s, 3H, Mel9), 1.22 (s, 3H, Mel7), 1.14 (s, 3H, Mels).



46 EXAMPLE 18

[err] Preparati on of
N- debenzoyl - N- (4- chl or obenzoyl ) -3' - desphenyl -3' - (4-fl uorophenyl) taxol.
To a solution of 7-triethylsilyl baccatin IIl (200 nmg, 0.286 mvl) in 2 nL

of THF at -45 [err] C was added dropwi se 0.174 nL of a 1.63M sol ution of
nBuLi in hexane. After 0.5 h at -45 [err]C, a solution of
cis-l-(4-ch|orobenzoyl)-S-triethyIsiIychfy2 -
(4-fluorophenyl)azetidin-2-one (630 ng, 1.43 mmol) in 2 nL of THF was added
dropwi se to the m xture. The solution was warned to O [err]C and kept at
that tenperature for 1 h before 1 nL ﬁ%iggggwggolution of AcOH in THF was
added. The m xture was partitioned b rat ed aqueous NaHCO3 and

60/ 40 et hyl acetate/ hexane. Evaporathipn of the organic layer gave a residue
whi ch was purified by filtration through silica gel to give 330 ng of a

m xture containing (2'R 3 S5)-2", phs)triethylsilyl-N

debenzoyl - N- (4- chl orobenzoyl) - 3 -henyI-S'-(4~féﬂprophenyl) taxol and a
smal | anount of the (2'S,3'R) d somr” 4 : o

Preparation of N-debenzoyl-N-(4-fluorobenzoyl)-3'-
desphenyl-3'-{(4-methoxyphenyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol) in 2 mL of THF at -45 °C was added dropwise 0.174
mL of a 1.63M solution of nBulLi in hexane. After 0.5 h at -4%
°C, a solution of cis-1-(4-fluorobenzoyl)-3-triethylsilyloxy-4-
{4-methoxyphenyl)azetidin-2-one (610 mg, 1.43 mmol) in 2 mL of
THF was added dropwise to the mixture. The solution was. warmed
to 0 °C and kept at that temperature for 1 h before 1 mL of a
10% sclution of AcOB in THF was added. The mixture was
partitioned between saturated aqueous NaHCO, and 60/40 ethyl
acetate/hexane. Evapcration of the organic layer gave a residue
which was purified by filtration through silica gel to give 330
mg of a mixture containing (2'R,3'S)-2',7-(bis)triethylsilyl-N-
debenzoyl-N- (4-fluorobenzoyl)-3'-desphenyl-3'-(4-methoxyphenyl)
taxol and a small amount of the {(2’'S,3’R) isomer.

To a solution of 330 mg (0.292 mmol) of the mixture
obtained from the previous reaction in 18 mL of acetonitrile
and 0.93 mL of pyridine at 0 °C was added 2.8 mL of 48% aqueous
HF. The mixture was stirred at 0 °C for 3 h, then at 25 °C for
13 h, and partitioned between saturated aqueous sodium
picarbonate and ethyl acetate. Evaporation of the ethyl
acetate solution gave 260 mg of material which was purified by
flash chromatography to give 155 mg (60%) of N-debenzoyl-N-(4-



To a solution of 330 ng (0.283 mml) of the m xture obtained fromthe
previous reaction in 18 nL of acetonitrile and 0.93 nL of pyridine at 0
Terr]C was added 2.8 nlL of 48% aqueous HF. The mixture was stirred at O
[err]C for 3 h, then at 25 [err]C for 13 h, and partitioned between

sat urated agueous sodi um bi carbonate and ethyl acetate. Evaporation of the
ethyl acetate solution gave 250 ny oflnﬂiyiaJ whi ch was purified by flash
chromat ography to give 166 ng (65% of N'debenzoyl-N- (4-

47 chl orobenzoyl ) - 3' -desphenyl -3' - (4-fl uorophenyl) taxol, which was
recrystallized from net hanol / wat er. mp. 178-179 [err]C, [err]
-51.9[err] £{coPoBdnz&0 { Br+ddspheryar3]'H (MVRe cRDL, pred i) IQNHZ Jvrliehr |

8.13 (d, Jaz Zad iz, s 21h , 8ENZQAT 6 2HLRQ) (m 3H, aromatic), 7.49
(n1 4H, aronatlcy Y %GT%%1 2H, argha%ig}/wé %g'(nl 2H, aromatic), 6.97 (d,

J =8.8 H, 1H NH), 6.27 (s, 1H HL0), 6.21 (dd, J = 8.8, 8.8 Hz, 1H,

H13) | 5. 76m. 6dd; 59=180 &C:2. (& IR, -3BI, 9#BL ,0 BIG7 caed,) J= 7.2 Hz, 1H,

H2[err]) 4. 94 (dd J=09.3 2.2 H, 1H H), 4.75 (dd, J = 4.4, 2.2 He,
.8

o 1r et PR ) ok tes 3p8 ML’ Y 3% (i moBper by 28 ARt = 7.2
Hz, 1H, I—B}’rtBOBO 7(Y7 On= W.4 ddomatbic)2' OHPS 2mb542H ( archidt kG eBr.ph, 2. 47
ga, io;\ 3. QmHZ%HthrJrQ&QJﬂZ 3B 55, (a3Hs 4A8) 8 122301H(mH)2H6 61?4)(,5, %uZEiH (s,
10H) 1C258d% b (H%Né%) u6[628{3]8)(5 3%“&/2&7)’“% '14%’175)‘% é 8,
. Hz, 14, H3")Y, 5.67 (d, J = 7.2 Hz, 1H, HZB), 4.94 (dd J =
9.3, 2.1 Hz, 1H, H5), 4.74 (dd, J = 4.9, 2.8 Hz, 1H, H2'), 4.40
(ddd, J = 11.0, 6.6, 3.9 Hz, 1H, H7), 4.31 (d, J = 8.8 Hz, 1K,
H20o), 4.19 (d, J = 8.8 Hz, 1H, H20B), 3.80 (d, J = 7.2 Hz, 1H,
H3), 3.79 (s, 3H, ArQMe), 3.51 (d, J = 4.9 Hz, 1H, 2'OH), 2.54
(m, 1H, H6Q), 2.50 (d, J = 3.9 Hz, 1H, 70H), 2.37 (s, 3H, 4Ac),
2.31 (m, 2H, H14), 2.24 (s, 3H, 10Ac), 1.87 (m, 1H, H6B), 1.79
(br s, 3H, Mel8), 1.79 (s, 1H, 10H), 1.68 (s, 3H, Mel9), 1.24
(s, 3H, Mel7), 1.14 (s, 3H, Mels).



48 EXAMPLE 19

[etr] Preparati on of
N- debenzoyl - N- (4- br onobenzoyl ) - 3' - desphenyl -3' - (4-fl uor ophenyl) taxol.
To a solution of 7-triethylsilyl baccatin IIl (200 mg, 0.285 muol) in 2 nL

of THF at -45 [err] C was added dropwi se 0.087 nL of a 1.63M sol ution of
nBuLi in hexane. After 0.5 h at -45 [err]g, a solution of
cis-l-(4-bronDbenzoyI)-3-triethylsiIonxy-ﬂi

EXAMPLE 22

OCH,

o
O mnn

CH,

Preparation of N-debenzoyl-N-{4-methylbenzoyl)-3'-
desphenyl-3'-(4-methoxyphenyl) taxol.

To a solution of 7-triethylsilyl baccatin III {200 mg,
0.286 mmol) in 2 mL of THF at -45 °C was added dropwise 0.174
mL cf a 1.63M solution of nBuli in hexane. After 0.5 h at =45
°C, a solution of cis-l-(4-methylbenzoyl)-3~-triethylsilyloxy-4-
(4-methoxyphenyl)azetidin-2-one (610 mg, 1.43 mmol) in 2 mL of
THF was added dropwise to the mixture. The solution was warmed
to 0 °C and kept at that temperature for 1 h before 1 mL of a
10% solution of AcOH in THF was added. The mixture was
partitioned between saturated aqueous NaHCO, and 60/40 ethyl
acetate/hexane. Evaporation of the organic layer gave a residue
which was purified by filtration through silica gel to give 325
mg of a mixture containing (2'R,3'S)-2',7-(bis)triethylsilyl-N-~
debenzoyl-N-(4-methylbenzoyl)-3'-desphenyl-3'-{(4-methoxyphenyl)
taxol and a small amount of the (2'S,3’R) isomer.

To a solution of 325 mg (0.283% mmol) of the mixture
obtained from the previous reaction in 18 mL of acetonitrile
and 0.93 mL of pyridine at 0 °C was added 2.8 mL of 48% aqueous
HF. The mixture was stirred at 0 °C for 3 h, then at 25 °C for
13 h, and partitioned between saturated aqueous sodium
bicarbonate and ethyl acetate. Evaporation of the ethyl
acetate solution gave 265 mg of material which was purified by
flash chromatography to give 165 mg (64%) of N-debenzoyl-N-(4-



(4-fluorophenyl)azetidin-2-one (684 ng, 1.43 mmol) in 2 nL of THF was added
dropwi se to the m xture. The solution was warned to O [err] C and kept at
‘that -tenperature for 1 h before 1 nL of a 10% solution of AcCH in THF was
added. The m xture was partitioned between saturated aqueous NaHCO3 and

60/ 40 et hyl acetate/ hexane. Evaporation of the organic |ayer gave a residue
which was purified by filtration through silica gel to give 433 ng of a

m xture containing (2'R 3'S)-2",7-(bi s)t?f’et hyl silyl -N- debenzoyl - N-
(4-bronobenzoyl) -3 -desphenyl-3"'- (4-fluorophenyl) taxol and a snall
anount of the (2'S, 3 R) isomer. To a solution of 433 ng of the

m xture obtaine r he . pLevL {eactjon i.n ,, nitrile and
0.6 nL of "ﬁyﬂ!dgﬁézgghg‘?eréi%“%gy ad%edaéi%t%%F%S&?égﬁ%%%s' I—ﬁL—‘.‘lc%he

m xture wassstrecredrat 1oZpdr FYem ot @ L44f®rat 25 [err]C for 13 h, and
partitioned between saturated aqueous sodi um bi carbonate and et hyl acetate.
Evapor at i Q,‘n,\of e,84Lhyl. a At e gplut ignggaye 1 of material which was
purified by fl alth (::Lhtrqon%’t ogﬁap‘ y 10 gi ve 187 g (699 of

N- debenzoyl - N- ( 4- br onobenzoyl )-3' - g

49 desphenyR- 3tp¢ 45.f 300 optzenyl B . 18axd) , Jwhi TH Was reéer pehabkieed from
met hanol / vigt8r,,  1MgR- (h743B; AL {& N1 sy el ] 2nd6a2bR8€]1c) ,(707 .(34'_?2)07351

GO Ler]) i, b7 GLEAVR OO Tgr il 5000 M 18,8 3500y 53,1 2 P 2H

aromatic), 6.86 (d, J = 8.8 Hz, 1H, NH), 6.27 (s, 1H, H10),
.21 (dd, J = 8.8, 8.8 Hz, 1H, H13), 5.70 (dd, J = 8.8, 2.8 Hz,
14, H3'), 5.66 (d, J= 7.2 Hz, 1K, H2B), 4.94 (dd, J = 9.9, 2.2
Yz, 1H, H5), 4.74 (dd, J = 5.5, 2.8 Hz, 1H, H2'), 4.40 (ddd, J
= 11.0, 6.5, 3.8 Hz, 1H, H7), 4.30 (d, J = 8.8 Hz, 1H, H20Q),
4.19 (d, J = 8.8 Hz, 1H, H20P), 3.79 (d, J = 7.2 Hz, 1lH, H3),
3.78 (s, 3H, ArQMe), 3.63 (d, J = 5.5 Hz, 1H, 2'OH), 2.54 {(m,
14, Héa), 2.46 (d, J = 3.8 Hz, 1H, 70H), 2.38 (s, 3H, ArMe),
2.37 (s, 3H, 4Ac), 2.31 (m, 2H, H14), 2.23 (s, 3H, 10Ac), 1.88
(m, 1H, H6B), 1.80 (br s, 3H, MelB8), 1.80 (s, 1H, 10H), 1.68
(s, 3H, Mel9), 1.23 (s, 3H, Mel7), 1.14 (s, 3H, Mel§).



ortho), 7.7-7.4 (m 9H, aromatic), 7.10 (dd, J = 8.3, 8.3 Hz, 2H,
aromatic), 6.97 (d, J =8.8 Hz, 1H, NH), 6.27 (s, 1H H10), 6.23 (dd, J
*8.8,:8.8 Hz, 1H, H13), 5.76 (dd, J 8.8, 2.2 Hz, 1H, H3'), 5.67 (d, J
7.1 Hz, 1H, H2[err]), 4.94 (dd, J 9.9, 2.2 HzZ, 1H, H5), 4.75 (dd, J =
4.4, 2.2 Hz, 1H, H2'), 4.39 (m 1H, H7), 4.31 (d, J =8.5 Hz, 1H
H20[err]), 4.19 (d, J = 8.5 Hz, 1H H20[err]), 3.79 (d, J = 7.1 Hz, 1H,
H3), 3.59 (d, J = 4.4 Hz, 1H 2" OH), 2.5 & (m 1H, Hea), 2.47 (d, J = 4.4
Hz, 1H, 70H), 2.36 (s, 3H, 4Ac), 2.30 (m 2H, Hl4[err], Hl4[err]), 2.24 (s,
3H, 10Ac), 1.88 (m 1H, He[err]), 1.78 (br s, 3H M18), 1.74 (s, 1H 10H),

1.68 (s, 3H Me19), 1.23 (s, 3H, mlm& 3H, Me16).
50 E

[err] cl

L
O nii

Preparation of N-debenzoyl-N-(4-fluorobenzoyl)-3'-
desphenyl-3'-(4~-chlorophenyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol)) in 2 mL of THF at -45 °C was added dropwise 0.174
mL of a 1.63M solution of nBuli in hexane. After 0.5 h at -45
°C, a solution of cis-1-(4-fluorobenzoyl)~-3-triethylsilyloxy-4-
(4-chlorophenyl)azetidin-2-one (620 mg, 1.43 mmol) in 2 mL of
THF was added dropwise to the mixture. The solution was warmed
to 0 °C and kept at that temperature for 1 h before 1 mL of a
10% solution of AcOH in THF was added. The mixture was
partitioned between saturated aqueous NaHCO,; and 60/40 ethyl
acetate/hexane. Evaporation of the organic layer gave a residue
which was purified by filtration through silica gel to give 325
mg ¢f a mixture containing (2'R,3'S)-2',7-(bis)triethylsilyl-N-
debenzoyl-N-(4-fluorobenzoyl) -3 '-desphenyl-3'-(4-chlorophenyl)
taxol and a small amount of the (2'S,3’R) isomer.

To a solution of 325 mg (0.286 mmol) of the mixture
obtained from the previous reaction in 18 mL of acetonitrile
and 0.93 mL of pyridine at 0 °C was added 2.8 mL of 48% aqueous
HF. The mixture was stirred at 0 °C for 3 h, then at 25 °C for
13 h, and partitioned between saturated aqueous sodium
bicarbonate and ethyl acetate. Evaporation of the ethyl
acetate solution gave 260 mg of material which was purified by
flash chromatography to give 161 mg (62%) of N-debenzoyl-N-(4-



Pr epar ati on of N-debenzoyl - N- (4- net hyl benzoyl ) -3’ -

desphenyl - 3' - (4-fl uorophenyl ) taxol. To a sol ution of

7- trlethyIS|IyI baccatin Il (200 ng, 0.286 mmol) in 2 nL of THF at -45
[err] C was added dropwi se 0.174 nL of a 1.63M solution of nBuLi in hexane.
After 0.5 h at -45 [err]C, a solution of

ci s-1-(4-nethyl benzoyl)-3-triethylsilyl oxy,
(4-fl uorophenyl)azetidin-2-one (592 ny, P743 mmol) in 2 nL of THF was added
dropwi se to the m xture. The solution was warned to O [err]C and kept at
that tenperature for 1 h before 1 nL of a 10% solution of AcOH in THF was
added. TheuBk¥bdheowWas- pa;déiﬁngnyi4@evweeansatupaé@¢1ﬁquﬁﬂﬂ§ NaHE® and

60/ 40 ethyl acetatelhex 1 e organic layer gave a residue
ich was puri ration through siTica ge to ive 335 of a
whi ch s iUl R BBy IS A R e kP 0e to g ve 335 g of

m xt ure contai ni ng (2 R 3 9S)-2",7-(bis)triethylsilyl-
debenzoyh—.bl—.(aﬂ?ﬁemylto:er[zno}yﬁy)-3'6-.despdnem.w1-,3'c+(c4-3f l uorophenyl) taxol and a
smal | anmount of the (2'S,3 R) isomer. To a solution of 335 ng (0.30
mol ) of the m xture obtained f$omthe reV| ous -reaction in 18 nlL of

acet oni t ri | BMRANLT 03 SOCoMERYr P ff 0] & ] & fas ABdeREZB IR of 48%
aqueous Hrbthdhe m XBure, Was, Stdadaedcat, 0.per rhC f®y Srdmadiran 7ats025mjerr] C

for 3. nzpand:BRELLL] onpcbeliean sabunated, aauepss sodum tigashanat e and

et hyl acet ate. apor a sol ut'ion
mat eri al "wAPchdnad Pufi ity by f N éh?&né?og?%ph‘?lqb of 1‘@‘3i m;{ 64% of
N- debenzayl?; N7(4-Hz, 1H, H13), 5.75 (dd, J = 8.8, 2.8 Hz, 1H, H3'),

5.65 (d, J = 7.1 Hz, 1H, H2B), 4.92 (dd, J = 9.3, 1.6 Hz, 1lH,
HS5), 4.75 (dd, J = 4.9, 2.8 Hz, 1H, H2'), 4.41 (m, 1H, H7),
4.29 (d, J = 8.2 Hz, 1H, H20a), 4.17 (d, J = 8.2 Hz, 1lH,
H20B), 3.84 (d, J = 4.4 Hz, 1H, 2'0OH), 3.78 (d, J = 7.1 Hz, 1H,
H3), 2.55 (d, J = 4.4 Hz, 1H, 70H), 2.52 (m, 1H, H6a), 2.36 (s,
34, 4Ac), 2.29 (m, 2H, H14), 2.21 (s, 3H, 10Ac), 1.86 (m, 1H,
HeB), 1.79 (br s, 3H, Mel8), 1.78 (s, 1H, 1OH), 1.67 (s, 3H,
Mel9), 1.24 (s, 3H, Mel7), 1.12 (s, 3H, Mels).



51 met hyl benzoyl ) - 3' - desphenyl - 3' - (4-fl uorophenyl ) taxol, which was
recrystallized from net hanol / wat er. mp. 172-173 [err]C, [err]
-52.0[err] (c 0.01, CHC[err]). [err]H NVR (CDCl [err], 300 MHz) [err]
8.13 (d, J = 7.1 Hz, 2H, benzoate ortho), 7.61 (m 3H, aromatic), 7.48 (m
4H, aromatic), 7.18 (m 2H, aromatic), 7.10 (m 2H, aromatic), 6.95 (d, J =
8.8 Hz, 1H, NH), 6.27 (s, 1H, H10), 6.21 (dd, J 8.8, 8.8 Hz, 1H, H13),
5.77 (dd, J = 8.8, 2.2 Hz, 1H, H3'), 5.6Pd, J = 7.2 Hz, 1H H[err]),
4.94 (dd, J = 9.3, 1.7 Hz, 1H, H5), 4.75 (dd, J = 4.4, 2.2 Hz, 1H, H2"),
4.39 (ddd, J = 11.0, 6.6, 4.4 Hz, 1H, H7), 4.30 (d, J= 8.8 Hz, 1H,
H20[err]), 4.19 (d, J= 8.8 Hz, 1H, err]l),, 3.79 (d, J= 7.2 Hz, 1H
H3), 3.67 (d, J= 4.4 Hz, 1H 2'COH), = L , J =9.3, 14.8, 6.6 Hz, 1H,
Hé[err]), 2.46 (d, J = 4.4 Hz, 1He170H), 2.37 (s, 3H 4Ac), 2.36 (s, 3H
ArMe), 2.30 (m 2H, H14), 2.23 (s, |3H, 10Ac), 1.87 (ddd, J = 11.0, 14.8,
1.7 Hz, 1H, H6[err]), 1.79 (br s,-3Ky Me18), 1.79 (s, 1H 1OH), 1.68 (s,
3H, Me19), 1.22 (s, 3H, Me1l7), 1. 3H, Mel6).
52 EXANPLE 21 - §°e
[err] '

cl

Preparation of N-debenzoyl-N-(4-chlorobenzoyl)~-3'~
desphenyl-3'-(4~chlorophenyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol) in 2 mL of THF at -45 °C was added dropwise 0.174
mL of a 1.63M solution of nBuli in hexane. After 0.5 h at -45
°C, a solution of cis-l1-(4-chlorobenzoyl)-3-triethylsilyloxy-4-
(4-chlorophenyl)azetidin-2-one (640 mg, 1.43 mmol) in 2 mL of
THF was added dropwise to the mixture. The solution was warmed
to 0 °C and kept at that temperature for 1 h before 1 mL of a
10% sclution of AcOH in THF was added. The mixture was
partitioned between saturated aqueous NaHCO, and 60/40 ethyl
acetate/hexane. Evaporation of the organic layer gave a residue
which was purified by filtration through silica gel to give 335
mg of 4 mixture containing (2'R,3'8)-2',7-(bis)triethylsilyl-N-
debenzoyl-N-(4-chlorobenzoyl)-3'-desphenyl-3'~(4~chlorophenyl)
taxol and a small amount of the (2'S,3’R) isomer.

To a solution of 335 mg (0.291 mmol) of the mixture
obtained from the previous reacticn in 18 mL of acetonitrile
and 0.93 mL of pyridine at 0 °C was added 2.8 mL of 48% agqueous
HF. The mixture was stirred at 0 °C for 3 h, then at 25 °C for
13 h, and partitioned between saturated agqueous sodium
bicarbonate and ethyl acetate., Evapocration of the ethyl
acetate solution gave 270 mg of material which was purified by
flash chromatography to give 158 mg (60%) of N-debenzoyl-N-(4-



Preparati on of N-debenzoyl-N-(4-fluorobenzoyl)-3'-

desphenyl - 3' - (4- met hoxyphenyl ) taxol. To a solution of
7-triethylsilyl baccatin I'll (200 ng, 0.286 mmol) in 2 nL of THF at -45
[err] C was added dropwi se 0.174 nL of a 1.63M solution of nBuLi in hexane.
After 0.5 h at -45 [err]C, a solution of cis-1-
(4-fluorobenzoyl)-3-triethylsilyloxy-4- gg nmet hoxyphenyl ) azeti di n- 2- one
(610 ng, 1.43 mol) in 2 nL of THF was added dropwi se to the m xture. The
solution was warned to O [err]C and kept at that tenperature for 1 h before
1 mL of a 10% solution of AcOH in THF was added. The m xture_ was

partiti oned Iseohesroyat afaredsnptevhss NaHoIErTerasaYéd/ 28xet hy¥nich

acet at e/ hexsaneeckEvapanatizea 6tothheeongesi cvdwarer gave a resi due which was
purified by filtration through silica gel to give 330 ng of a m xture
containing (2 S)-2' bi s)trl et hyl si |

debenzoyl "T\I-(41fel4u&r8(§'beq%zo§/ #)%8, = HesphéfyP: §1L(91H(F1bt)hoxyphenyl) taxol and a

smal | anmount of the (2'S,3 R) isomer. To a solution of 330 ng (0.292
nol ) of tl‘leN%Xt(ubélObt?ddqQﬂ{ fr gmgt he P&eVJOHS7 rlef’}?zt' o | Be%@oﬁ’ceOf
acetonitrile and Q.93 L |d| ne at C was added 2. of 8% aqueous

yr
HF. The miS&adi<d - 5§t|<f“re811§ 6%“%’6’3 - ¥hefrat/ 258 f%F 158%h N
partitioned ZHet(weeanaﬁﬂlﬂat. ef.aguéedds Sodiduf biSc&r Benal 8, aidd3 et h@l féacet ate.

Evaporati om0f 1 hesgeghyb acatat ensohsity o gaved26Q ag70b ARS efal yyy ch was

purified by flash chy omatqgrapby,io give;dyds f1g {63 9f Nsdgbenzoyl: N-(4-
13, H2'), 4.39 (ddd, J = 10.8, 6.5, 4.4 Hz, 1H, H7), 4.30 (d,

8.8 Hz, 1H, H20&), 4.19 (d, J = 8.8 Hz, 1H, H20B), 3.79 (d,

= 7.2 Hz, 1H, H3), 3.68 (d, J = 5,0 Hz, 1lH, 2'OH), 2.54 (ddd,

9.9, 14.8, 6.5 Hz, 1H, He6r), 2.47 (d, J = 4.4 Hz, 1H, 70H),

2.37 (s, 3H, 4Ac), 2.30 (m, 2H, H14), 2.23 (s, 3H, 10Ac), 1.87

(ddd, J = 10.8, 14.8, 2.2 Hz, 1H, H6B), 1.84 (br s, 3H, Mel8),

1.79 (s, 1H, 1CH), 1.68 (s, 3H, Mel9), 1.22 (s, 3H, Mel7), 1.14

(s, 3H, Meléf).

Q4Q-|Q1'
o~



53 fl uorobenzoyl ) - 3' -desphenyl - 3' - (4- net hoxyphenyl ) taxol, which was
recrystallized from net hanol / wat er. mp. 69-170 [err]C, [err]
~50.9[err] (c 0.01, CHC [err]). [err]H NVMR (CDCl[err], 300 MHz) 8 8.14
(d, J 7.1 Hz, 2H, benzoate ortho), 7.57 (m 7H, aromatic), 7.06 (m 2H,
aromatic), 6.94 (m 2H, aromatic), 6.85 (d, J = 8.8 Hz, 1H NH), 6.27 (s,
1H, H10), 6.20 (dd, J = 8.8, 8.8 Hz, 1H, H13), 5.72 (dd, J = 8.8, 2.8 Hz,
1H, H3'), 5.67 (d, J 7.2 Hz, 1H, H2[errﬁ9, 4.94 (dd, J = 9.3, 2.1 Hz,
1H, H5), 4.74 (dd, J 4.9, 2.8 Hz, 1H, H2'), 4.40 (ddd, J = 11.0, 6.6, 3.9
Hz, 1H, H7), 4.31 (d, J = 8.8 Hz, 1H, H20[err]), 4.19 (d, J = 8.8 Hz, 1H
H20[err]), 3.80 (d, J = 7.2 Hz, 1H, : s, 3H ArOw), 3.51 (d, J =
4.9 Hz, 1H, 2'COH), 2.54 (m 1H, Hea),” 2. ~J = 3.9 Hz, 1H, 70H), 2.37
(s, 3H 4Ac), 2.31 (m 2H, H14), 2124 (s, 3H, 10Ac), 1.87 (m 1H,
Hé[err]), 1.79 (br s, 3H, Me18), 1.79 (s, 1H, 10H), 1.68 (s, 3H, Me19),
1.24 (s, 3H Me1l7) , 1.14 (s, 3H, h6) .

Br

Preparation of N-debenzoyl-N-(4-bromcbenzoyl)-3'-
desphenyl-3'~(4-chlorophenyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.285 mmol) in 2 mL of THF at -45 °C was added dropwise 0.175
mL of a 1.63M solution of nBuli in hexane. After 0.5 h at -45
°C, a solution of cis-l—(4—bromobenzc§l)-3—triethylsilyloxy-4—
{4-chlorophenyl)azetidin-2-one {354 mg, 0.715 mmol) in 2 mL of
THF was added dropwise to the mixture. The solution was warmed
to 0 °C and kept at that temperature for 1 h before 1 mL of a
10% solution of AcCH in THF was added. The mixture was
partitioned between saturated aqueous NaHCO, and 60/40 ethyl
acetate/hexane. Evaporation of the organic layer gave a residue
which was purified by filtration through silica gel to give 355
mg of a mixture containing (2'R,3'S)-2',7-(bis)triethylsilyl-nN-
debenzoyl-N- (4-bromobenzoyl)-3'-desphenyl-3'-(4~-chlorophenvl)
taxol and a small amount of the (2’S,3'R) isomer.

To a solution of 355 mg of the mixture obtained from <he
previous reaction in 12 mL of acetonitrile and 0.6 mL of
pyridine at 0 °C was added 1.8 mL of 48% agqueous HF. The
mixture was stirred at O °C for 3 h, then at 25 °C for 13 h, and
partitioned between saturated aqueous sodium bicarbonate and
ethyl acetate. Evaporation of the ethyl acetate solution gave
280 mg of material which was purified by flash chromatography
to give 171 mg (62%) of N-debenzoyl-N-(4-bromobenzoyl)}-3'-



54 EXAMPLE 22

[err] Preparati on of
‘N- debenzoyl - N- (4- net hyl benzoyl ) -3' - desphenyl - 3" - (4- net hoxyphenyl ) taxol.
To a solution of 7-triethylsilyl baccatin IIl (200 nmg, 0.286 mvl) in 2 nL

of THF at -45 [err] C was added dropwi se 0.174 nL of a 1.63M sol ution of
nBuLi in hexane. After 0.5 h at -45 [err]C, a solution of
cis-1-(4-nethyl benzoyl)-3-triethylsilyl o&y-4-
(4- met hoxyphenyl )azetidin-2-one (610 ng, 1.43 mmol) in 2 nL of THF was
added dropwi se to the m xture. The solution was warnmed to O [err] C and kept
at that tenperature for 1 h before 1 nmL of a 10% solution of AcOH in THF
was added.depmraemivitidre Washparepieonktld beteenvs@humasedeagrebas: NegdoO3 and
60/ 40 et hyd-acelatenlevareerEvaporati on of the organic | ayer gave a residue
whi ch was purified by filtration through silica gel to give 325 ng of a
m xture containi ng 2'R,§'S)-2;,7- bis)triethylsilyl-Ndebenzoyl - N
(4- et hyl BePzoHS)L 183 - 58S ph&hijk- 22 -8 4endt f Q@pHﬁHVhY-taxol and a smal
amount of the (2'S,3'R) isoner. :
‘4 NMR (CDCl,, 300 MHz) & 8.12 (d, J =-7.2 Hz, 2H, benzoate
orthe), 7.65-7.3 {m, 11H, aromatic), 7.03 (d, J = 8.8 Hz, 1H,
NH), 6.27 (s, 1H, H10), 6.22 (dd, J = 9.3, 9.3 Hz, 1H, H13),
5.75 (dd, J = 8.8, 2.2 Hz, 1H, H3'), 5.66 (d, J = 7.1 Hz, LlHE,
H2B), 4.93 (dd, J = 9.9, 2.2 Hz, 1H, H5), 4.75 (dd, J = 5.0,
2.2 Hz, 1H, H2'), 4.40 (m, 1H, H7), 4.30 (d, J = 8.5 Hz, lH,
H20ot), 4.18 (d, J = 8.5 Hz, 1H, H20P), 3.77 (m, 2H, H3, 2'OH),
2.54 (m, 1H, H6o), 2.52 (d, J = 4.4 Hz, 1H, TOH), 2.36 (s, 3H,
4Ac), 2.29 (m, 2H, Hl4o, H14f), 2.22 (s, 3H, 10Ac), 1.87 (m,
iH, Heéa), 1.79 (br s, 3H, Mel8), 1.73 (s, 1H, 10H), 1.67 (s,

34, Mel%), 1.21 (s, 3H, Mel7), 1.13 (s, 3H, Mels).



To a solution of 325 ng (0.289 mml) of the m xture obtained fromthe
previous reaction in 18 mL of acetonitrile and 0.93 nL of pyridine at 0 C
was added 2.8 nL of 48% aqueous HF. The m xture was stirred at 0 C for 3 h,
then at 25 C for 13 h, and partitioned between saturated aqueous sodi um

bi carbonate and ethyl acetate. Evaporation of the ethyl acetate solution
gave 265 ng of material which was purifie%én/flash chromat ography to give
165 ng (6499 of N debenzoyl-N-(4- _

55 met hyl benzoyl ) - 3' - desphenyl - 3' - (4- met hoxyphenyl ) taxol, which was

recrystallized from net hanol / wat er. mp. 173-174 [err]C, [err]
-50.2[err] (c 0.01, CHCl[err]). [erﬁi§hﬁgﬁ%§ﬁ%x1[err], 300 MHz) [err]
8.13 (d, J = 7.1 Hz, 2H, benzoate ortho), 7. m 3H, aromatic), 7.51 (m

2H, aromatic), 7.40 (m 2H, aromatic¥l 7.19 (m 2H, aromatic), 6.93 (m
2H, aromatic), 6.86 (d, J = 8.8 Hz, 1} NH), 6.27 (s, 1H HL0), 6.21 (dd, J
8.8, 8.8 Hz, 1H, H13), 5.70 (dd, 8.8, 2.8 Hz, 1H, H3'), 5.66 (d, J =

7.2 Hz, 1H, H2[err]), 4.94 (dd, J = 2.2 Ft, 1H, FE) 4.74 (dd, J =
5.5, 2.8 Hz, 1H; H2'), 4.40 (ddd,o J . @ 6. o 1H, H7), 4.30 (d,

J = 8.8 Hz, 1H "H20[err]), B Hz, , 3.79 (d, J =
7.2 Hz, 1H, H3), 3.78 (s, S , 2'0H), 2.54
(m

(CHy);C

Preparation of N-debenzoyl-N-(4-t-butylbenzoyl)-3'-
desphenyl-3'~-(4-chlorophenyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,

0.285 mmol) in 2 mL of THF at -45 °C was added dropwise 0.175
mL of a 1.63M solution of nBuli in hexane. After 0.5 h at -45
°C, a solution of cis-1-(4-t-butylbenzoyl)-3-triethylsilyloxy-

-(4~chlorophenyl)azetidin-2-one (675 mg, 1.43 mmol) in 2 mL of
THF was added dropwise to the mixture. The solution was warmed
to 0 °C and kept at that temperature for 1 h before 1 mL of a
10% solution of AcOH in THF was added. The mixture was
partitioned between saturated aqueous NaHCO, and 60/40 ethyl
acetate/hexane. Evaporation of the organic layer gave a residue
which was purified by filtration through silica gel to give 317
mg of a mixture containing (2'R,3'S)-2',7-(bis)triethylsilyl-
N-debenzoyl-N-(4-t-butylbenzoyl)-3'-~desphenyl-3'~(4-
éhlorophenyl) taxol and a small amount of the (2'S,3’R) isomer.

To a solution of 317 mg of the mixture obtained from the
previous reaction in 12 mL of acetonitrile and 0.6 mL of
pyridine at 0 °C was added 1.8 mL of 48% aqueous HF. The
mixture was stirred at 0 °C for 3 h, then at 25 °C for 13 h, and
partitioned between saturated aqueocus sodium bicarbonate and
ethyl acetate. Evaporation of the ethyl acetate solution gave
354 mg of material which was purified by flash chromatography
to give 186 mg (69%) of N-debenzoyl-N-(4-t-butylbenzoyl)-3'-



1H, He[err]), 2.46 (d, J = 3.8 Hz, 1H, 70H), 2.38 (s, 3H ArM), 2.37 (s,
3H, 4Ac), 2.31 (m 2H, H14), 2.23 (s, 3H, 10Ac), 1.88 (m 1H, He[err]),
1.80 (br s, 3H, Me18), 1.80 (s, 1H, 1OH), 1.68 (s, 3H Me19), 1.23 (s, 3H,

Mel7), 1.14 (s, 3H Me16). 56
EXAMPLE 23 [err]

Preparati on of N-debenzoyI-N-(4-fIuorobenq&yl)-3'-
desphenyl - 3' - (4-chl or ophenyl) taxol. To a sol ution of
7-triethylsilyl baccatin Il (200 ng,

desphenyl-3'-(4~chlorophenyl) taxol, which was recrystallized

rom methanol/water.

3
Ko

176.5-178 °C; [a] %%, -51.8° (c 0.00985, CHCL,).

‘H NMR (CDCl,, 300 MHz) & 8.14 (d, J = 8.8 Hz, 2H, benzoate
orthoy, 7.7-7.3 (m, 11H, aromatic), 6.94 (d, J = 8.8 Hz, 1H,
NH), 6.27 (s, 1H, H10), 6.24 (dd, J = 8.3, 8.3 Hz, 1H, H13),
5.78 (dd, J = 9.3, 2.2 Hz, 1lH, H3'), 5.67 (d, J = 7.1 Kz, 1H,
A2B), 4.95 (dd, J = 8.8, 1.1 Hz, 1H, HS), 4.76 (dd, J = 5.0,
2.2 Hz, 1H, H2'), 4.40 (m, 1H, H7), 4.31 (d, J = 8.5 Hz, 1H,
H200), 4.20 (d, J = 8.5 Hz, 1H, H20B), 3.80 (d, J = 7.1 Hz, 1lH,
H3), 3.64 (d, J = 5.0 Hz, 1H, 2'CH), 2.55 (m, 1H, H6Q), 2.46
(d, J = 4.4 Hz, 1H, 70H), 2.38 (s, 3H, 4Ac), 2.32 (m, 2H, Hl4q,
H14P), 2.23 (s, 3H, 10Ac), 1.88 (m, 1H, Héa), 1.82 (br s, 3H,
Mel8), 1.77 (s, 1H, 1C0H), 1.67 (s, 3H, Mel9), 1.30 (s, 9K, t-
Bu), 1.23 (s, 3H, Mel7), 1.14 (s, 3H, Mel6).



0.286 mmol)) in 2 nmL of THF at -45 [err] C was added dropwi se 0.174 nL of a
1. 63M sol ution of nBuLi in hexane. After 0.5 h at -45 [err]C, a solution of
cis-1-(4-fluorobenzoyl)-3-triethylsilyl oxy-4-

(4-chl orophenyl ) azeti di n-2-one (620 ng, 1.43 mmol) in 2 nL of THF was added
dropwi se to the m xture. The solution was warned to O [err]C and kept at
that tenperature for 1 h before 1 nL of &10% solution of AcOH in THF was
added. The m xture was partitioned between saturated aqueous NaHC(O err] and
60/ 40 et hyl acetate/ hexane. Evaporation of the organic |ayer gave a residue
whi ch was purified by filtration through silica gel to give 325 ng of a

m xture containing (2'R 3'S)-2', 7- (EXAMPLEt AYI si |l yl - N-
debenzoyl-N—(4-fIuorobenzoyl)-S'-de%phenyI-S'-(4-ch|oropheny|) taxol and a
smal | amount of the (2'S,3' R) isoner To a solution of 325 ny
(0.286 nmmol) of the m xture obtaineg"\{romthe previous reaction in 18 nL of
acetonitrile and 0.93 nL of pyridihé ar 0 [err] C was added 2.8 nlL of 48%
aqueous HF. The m xture was stirredhat’ O [err]C forodch, then at 25 [err]C
for 13 h, and partitioned betwegn s& % « i um bi car bonate and

ethyl acetate.:-Evaporation of tHe e ] ' T yve 260 ng of

mat eri al which was purifi E Ept 01 g ZQife 161 ng (62% of
N- debenzoyl - N- (4- 57
quorobenzoyI)-B'Yq§§ i ch was

recrystallized from
0.01, CHO [err]).

Preparation of N-debenzoyl-N-(4-t-butylbenzoyl)-3'-
desphenyl-3'-(4~-fluorophenyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol)) in 2 mL of THF at -45 °C was added dropwise 0.174
mL of a 1.63M solution of nBuli in hexane. After 0.5 h at =45
°C, a solution of cis-1-(4~-t-butylbenzoyl)-3-triethylsilyloxy-
4-({4-flucrophenyl)azetidin-2-one (650 mg, 1.43 mmol) in 2 mL of
THF was added dropwise to the mixture. The solution was warmed
to 0 °C and kept at that temperature for 1 h before 1 mL of a
10% solution of AcOH in THF was added. The mixture was
partitioned between saturated aqueous NaHCO,; and 60/40 ethyl
acetate/hexane. Evaporation of the organic layer gave a residue
which was purified by filtration through silica gel to give 330
mg of a mixture containing (2'R,3'S)-2',7-(bis)triethylsilyl-N~
debenzoyl~N-(4-t-butylbenzoyl)-3'-desphenyl-3'-(4-fluorophenyl)
taxol and a small amount of the (2/S,3'R) isomer.

To a solution of 330 mg (0.286 mmol}) of the mixture
obtained from the previous reaction in 18 mL of acetonitrile
and 0.93 mL of pyridine at 0 °C was added 2.8 mL of 48% aqueous
HF. The mixture was stirred at 0 °C for 3 h, then at 2% °C for
13 h, and partitioned between saturated aqueous sodium
bicarbonate and ethyl acetate. Evaporation of the ethyl
acetate solution gave 260 mg of material which was purified by
flash chromatography to give 168 mg (64%) of N-debenzoyl-N-(4-



[err]H NVR (CDCl[err], 300 MHz) [err] 8.12 (d, J = 7.1 Hz, 2H, benzoate
ortho), 7.73 (m 2H, aromatic), 7.60 (m 1H, aromatic),7.50 (m 2H,

aromatic), 7.38 (m 4H, aromatic), 7.06 (m 2H, aromatic), 7.05 (d, J = 8.

Hz, 1H, NH), 6.27 (s, 1H, HL0), 6.22 (dd, J= 7.7, 7.7 Hz, 1H, H13), 5.75

(dd, J = 8.8, 2.8 Hz, 1H, H3'), 5.65 (d, J = 7.1 Hz, 1H, H2[err]), 4.92
(dd, J = 9.3, 1.6 Hz, 1H H5), 4.75 (dd % = 4 9, 2.8 Hz, 1H H2'), 4.41
(m 1H H7), 4.29 (d, J = 8.2 Hz, 1P [err]), 4.17 (d, J = 8.2 Hz, 1H

H2O[err]), 3.84 (d, J = 4.4 Hz, 1H, 2 OH) , 3 78 (d, J = 7.1 Hz, 1H, H3),
2.55 (d, J = 4.4 Hz, 1H, 70H), 2.52 (m 1H Hea), 2.36 (s, 3H 4Ac), 2.29
(m 2H, Fﬂ49ﬂbékéibéﬁhoyﬂﬁ 3k0AelphdnPb-§ M ( 4+ 1 dR{cpieh).l) 1t ZQ0( br wBicBH,

Me18), 1. 78 (S racfyéggﬁrlz%d %Lgﬁ mgtkaﬁég#uaték 24 (s, gH Mel7), 1.12 (s,

3H, Mel16).
EXAMPLE 24 [err]
m.p. 180-182 °C;[x]?,, -46.3° (¢ 0.01, CHCl,).

'H NMR (CDCl,, 300 MHz) § 8.12 (d, J = 7.1 Hz, 2H, benzoate
ortho), 7.67 (m, 2H, aromatic), 7.60-(m, 1H, aromatic), 7.46
(m, 6H, aromatic), 7.08 {(m, 2H, aromatic), 7.00 (d, J = 8.8 Hz,
14, NH), 6.27 (s, 1H, H10), 6.23 (dd, J = 8.8, 8.8 Hz, 1H,
H13), 5.76 (dd, J = 8.8, 2.7 Hz, 1H, H3'), 5.67 (d, J = 7.1 Hz,
14, H2B), 4.94 (dd, J = 9.3, 1.7 Hz, 1H, HS5), 4.75 (dd, J =
4.9, 2.7 Hz, 1H, H2'), 4.39 (m, 1H, H7), 4.30 (d, J = 8.2 Hz,
1H, H20a), 4.22 (d, J = 8.2 Hz, 1H, H20P), 3.78 (d, J = 7.1 Hz,
1H, H3), 3.55 (d, J = 4.9 Hz, 1H, 2'OH), 2.56 (m, 1H, HéQ),
2.50 (d, J = 4.4 Hz, 1H, 70H), 2.37 (s, 3H, 4Ac), 2.30 (m, 2H,
H14), 2.22 (s, 3H, 10Ac), 1.88 (m, 1H, H6B), 1.79 (br s, 3H,
MelB8), 1.75 (s, 1H, 1OH), 1.67 (s, 3H, Mel9), 1.29 (s, O9H,
ArtRu), 1.22 (s, 3H, Mel7), 1.13 (s, 3H, Mel6).

8



Preparati on of N-debenzoyl-N-(4-chl orobenzoyl)-3'-
desphenyl - 3' - (4- chl orophenyl ) taxol. To a sol ution of
7-triethylsilyl baccatin Ill (200 ng, 0.286 mmol) in 2 nL of THF at -45
[err] C was added dropwi se 0.174 nL of a 1.63M solution of nBuLi in hexane.
After 0.5 h at -45 [err]C, a solution of
cis-l-(4-ch|orobenzoyl)-3-triethy|siIyIQ§¥
(4-chl or ophenyl ) azeti di n-2- one (640 ny, 43 mmol) in 2 nL of THF was added
dropwi se to the m xture. The solution was warned to O [err]C and kept at
that tenperature for 1 h before 1 nL of a 10% solution of AcOH in THF was
added. The m xture was partitioned Qﬁgﬂ@ggigﬁéurated aqueous NaHCO err] and
60/ 40 et hyl acetate/ hexane. Evaporation o e organic | ayer gave a residue
whi ch was purified by filtration tBrough silica gel to give 335 ng of a
m xture containing (2'R 3 S)-2',7-(bis)triethylsilyl-
debenzoyl - N- (4- chl or obenzoyl ) - 3' yédesphenyl - 3' - (4-chl orophenyl) taxol and a
smal | amount of the (2'S,3'R) isQ To a splution of 335 ng (0.291
e gprevigus-repctpon in 18 nL of
,addg% 2.8 nL of 48%

h

acetonitrile and 0.93 nL of p
aqueous HF. The m xture was. st ; en at 25 [err]C
for 13 h, and partitiondd béfween saﬁurated 3 . m bi car bonat e and
et hyl acetate. Evaporat ik thB et acetate A gave 270 ng of
material which was pwad fied by flash chromat ogioapgyﬁ gl ve 158 ng (60% of

N- debenzoyl - N- (4- oh ( §
AcO

Preparation of N-debenzoyl-N-(4-methoxybenzoyl)-3'-
desphenyl-3'-{4-fluorophenyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.285 mmol) in 2 mL of THF at -45 °C was added dropwise 0.175
mL of a 1.63M solution of nBulLi in hexane. After 0.5 h at -45
°C, a solution of cis-l1-(4-methoxybenzoyl)-3-triethylsilyloxy-
4-(4-fluorophenyl)azetidin-2-one (614 mg, 1.43 mmol) in 2 mL of
THE was added dropwise to the mixture. The solution was warmed
to 0 °C and kept at that temperature for 1 h before 1 mL of a
10% solution of AcOH in THF was added. The mixture was
partitioned between saturated aqueous NaHCO; and 60/40 ethyl
acetate/hexane. Evaporation of the organic layer gave a residue
which was purified by filtration through silica gel to give 362
mg of a mixture containing (2'R,3'S)-2',7-{bis)triethylsilyl-
N-debenzoyl-N-(4-methoxybenzoyl)-3'-desphenyl-3'~(4-
fluorophenyl) taxol and a small amount of the (2’S,3’R) isomer.

To a solution of 362 mg of the mixture obtained from the
previous reaction in 12 mL of acetonitrile and 0.6 mL of
pyridine at 0 °C was added 1.8 mL of 48% agqueous HF. The
mixture was stirred at 0 °C for 3 h, then at 25 °C for 13 h, and
partitioned between saturated agueous sodium bicarbonate and
ethyl acetate. Evaporation of the ethyl acetate sclution gave
269 mg of material which was purified by flash chromatography
to give 183 mg (71%) of N-debenzoyl-N-{4-methoxybenzoyl)-3'-



59 chl orobenzoyl ) - 3' - desphenyl - 3' - (4-chl or ophenyl ) taxol, which was
recrystallized from net hanol / wat er. mp. 184-185 [err]C, [err] -52.5[err]
(c 0.01, CHCI[err]). [err]H NVMR (CDCl [err], 300 MHz) [err] 8.13 (d, J =
7.1 Hz, 2H, benzoate ortho), 7.51 (m 11H, aromatic), 6.98 (d, J = 8.8 Hz,
1H NH), 6.27 (s, 1H, H10), 6.22 (dd, J = 8.8, 8.8 Hz, 1H, H13), 5.76 (dd,

J =88 22H, 1H H'), 567 (d J=72H, 1H H[err]), 4.94 (dd, J =
9.9, 2.2 Hz, 1H H5), 4.76 (dd, J = 5.0, 2.@7Hz, 1H H2'), 4.39 (ddd, J =
10.8, 6.5, 4.4 Hz, 1H, H7), 4.30 (d, J = 8.8 Hz, 1H, H20[err]), 4.19 (d, J
-'8.8 Hz, 1H, H20[err]) , 3.79 (d, J = 7.2 Hz, 1H H3), 3.68 (d. J = 5.0
Hz, 1H, 2' OH), 2.54 (ddd, J =9.9, 14.8, 6.5 Hz, 1H Hea), 2.47 (d, J =
4.4 Hz, 1H, dPGHPery133'(44-SHicade)enPl 30 axml,2Mhikb4yas2r@3r ¢ st a BH, zeDAC) ,

1.87 (ddd, iwoqlaesha;g Bwale2. Hz, 1H, H6[err]), 1.84 (br s, 3H, Mel18),
1.79 (s, 1H 10H), 1.68 (s, 3H Me19), 1.22 (s, 3H, Mel7), 1.14 (s, 3H

Me16) . 60
EXAMPLE 25 m.p. 172.5-174.5 °C;€a]2%,—ﬁénﬂf (c 0.0044, CHCl,) .

'H NMR (CDCl,, 300 MHz) § 8.13 (d, J = 7.2 Hz, 2H, benzoate
ortho), 7.7-7.4 (m, 9H, aromatic), 7.10 (dd, J = 8.8, 8.8 Hz,
2H, aromatic), 6.97 (d, J = 8.8 Hz, 1H, NH), 6.27 (s, 1H, H10),
6.23 (dd, J = 8.8, 8.8 Hz, 1lH, H13), 5.76 (dd, J = 8.8, 2.2 Hz,
1H, H3'), 5.67 (d, J = 7.1 Hz, 1H, H2P), 4.94 (dd, J = 9.9, 2.2
Hz, 1H, HS5), 4.75 (dd, J = 4.4, 2.2 Hz, 1H, H2'), 4.39 (m, 1H,
H7), 4.31 (d, J= 8.5 Hz, 1H, H20a), 4.19 (d, J = 8.5 Hz, 1H,
H20B), 3.79 (d, J = 7.1 Hz, 1H, H3), 3.59 (d, J = 4.4 Hz, 1H,
2'0H), 2.54 (m, 1H, Héa), 2.47 (d, J = 4.4 Hz, 1H, 70H), 2.36
(s, 3H, 4Ac), 2.30 (m, 2H, Hl4a, H14P), 2.24 (s, 3H, 10Ac),
1.88 (m, 1H, H6a), 1.78 (br s, 3H, Mel8), 1.74 (s, 1H, 1OH),
1.68 (s, 3H, Mel9), 1.23 (s, 3H, Mel7), 1.14 (s, 3H, Mel6).



Preparati on of N-debenzoyl-N- (4-bronobenzoyl) -3'- desphenyl-3'-

(4-chl orophenyl ) taxol. To a solution of 7-triethylsilyl baccatin
11 (200 nmg, 0.285 nmmmol) in. 2 nL of THF at -45 [err] C was added dropw se
0.175 mL of a 1.63M solution of nBuLi in hexane. After 0.5 h at -45 [err]C,
a solution of cis-1-(4-bronmobenzoyl)-3-triethylsilyloxy-4-

(4-chl orophenyl ) azetidi n-2-one (354 ng, O 515 nmmol) in 2 nL of THF was
added dropwi se to the m xture. The solutlon was warmed to O [err]C and kept
at that tenperature for 1 h before 1 nL of a 10% solution of AcOH in THF
was added. The mi xture was partitioned between saturated aqueous NaHCO3 and
60/ 40 et hyl acetate/ hexane. Evaporatiggoa@brkhggorgani c | ayer gave a residue
which was purified by filtration through silica gel to give 355 ng of a

m xture containing (2'R 3'S)-2',7-Q§Hs)triethylsilyl-

debenzoyl - N- (4- br onobenzoyl ) - 3' - degiphenyl - 3' - (4-chl orophenyl ) taxol and a
smal | anmount of the (2'S,3' R) iso To a solution of 355 ngy of
the m xture obtained fromthe preg reaction ingl2 nL of acetonitrile

i di 48%paqueous HF. The
nlxture was sti-rred at 0 C for 3 h, 5 3 hyy and partitioned
bet ween sat urated aqueou > aget at e. Evapor ati on
of the ethyl acetate sol \ch was purified by
flash chronmat ography

Preparation of N-debenzoyl-N-(4-chlorobenzoyl)-3'-
desphenyl-3'-(4-methoxyphenyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol)) in 2 mL of THF at ~-45 °C was added dropwise 0.174
mL of a 1.63M solution of nBuli in hexane. After 0.5 h at -45
°C, a solution of cis-l-(4-chlorobenzoyl)-3-triethylsilyloxy-4-
(4-methoxyphenyl)azetidin-2-one (638 mg, 1.43 mmol) in 2 mL of
THF was added dropwise to the mixture. The solution was warmed
to 0 °C and kept at that temperature for 1 h pefore 1 mL of a
10% solution of AcOR in THF was added. The mixture was
partitioned between saturated aqueous NaHCO; and 60/40 ethyl
acetate/hexane. Evaporation of the organic layer gave a residue
which was purified by filtration through silica gel to give 328
mg of a mixture containing (2'R,3'S)-2',7-(bis)triethylsilyl-N-
debenzoyl-N-(4-chlorobenzoyl)~3'~desphenyl-3'~(4-methoxyphenyl)
taxol and a small amount of the (2’S,3’R) isomer.

To a solution of 328 mg (0.286 mmol) of the mixture
obtained from the previous reactiocn in 18 mL of acetonitrile
and 0.93 mL of pyridine at 0 °C was added 2.8 mL of 48% aqueous
HE. The mixture was stirred at 0 °C for 3 h, then at 25 °C for
13 h, and partitioned between saturated aqueous sodium
bicarbonate and ethyl acetate. Evaporation of the ethyl
acetate solution gave 270 mg of material which was purified by
flash chromatography to give 170 mg (65%) of N-debenzoyl-N-(4-~



to give 171 ng (62% of N debenzoyl-N- (4-bronmobenzoyl)-3'-
61 desphenyl - 3' - (4-chl orophenyl ) taxol, which was recrystallized from
iret hanol / wat er . mp. 181-183.5 [err]C, [err] -52.8[err] (c 0.0064,
CHCl [err]). [err]H NVMR (CDCl [err], 300 MHz) [err] 8.12 (d, J = 7.2 Hz,
2H, benzoate ortho), 7.65-7.3 (m 11H, aromatic), 7.03 (d, J = 8.8 Hz, 1H
NH), 6.27 (s, 1H, H10), 6.22 (dd, J = 9.3, 9.3 Hz, 1H, H13), 5.75 (dd, J
= 8.8, 2.2 H, 1H H3'), 5.66 (d, J =7 18%, 1H, H2[err]), 4.93 (dd, J =
9.9, 2.2 Hz, 1H, H5), 4.75 (dd, J = 5.0, 2.2 Hz, 1H, H2'), 4.40 (m 1H,
H7), 4.30 (d, J = 8.5 Hz, 1H, H20[err]), 4.18 (d, J = 8.5 Hz, 1H,
H20[ err]), cBldFobémzo2H, - }{}déégﬂéhy12354(4emetﬂbky¢ﬁﬁfyrﬂi aﬁb&wa&df?J =
4.4 Hz, 9 H Hl4[err Hl4[err]), 2.22
(s, 3H 10Ac%q_% 57 %ﬁﬁﬁd?%‘[o‘e}*ﬁﬂe)mgﬁé ?s 3H, Me18), 1.73 (s, 1H,
10H), 1.67 (s, 3H, M319) 1.21 (s, 3H, Mal?) 1.13 (s, 3H Me16).

m.p. 169-171 °C; [a]?,, -51.1° (¢ 0.035, CHC1,).

H NMR (CDCl,, 300 MHz) § 8.12 (d, J = 7.1 Hz, 2H, benzoate
ortho), 7.65 (d, J = 8.2 Hz, 2H, benzamide ortho), 7.51 (m, 2H,
aromatic), 7.36 (m, 5H, aromatic), 6.91 (m, 2H, aromatic), 6.90
{(d, J = 8.2 Hz, 1H, NH), 6.26 (s, 1H, H10), 6.21 (dd, J = 7.7,
8.9 Hz, 1H, H13), 5.69 (dd, J = 8.2, 2.8 Hz, 1H, H3'), 5.67 (d,
J = 6.6 Hz, 1H, H2B), 4.94 (dd, J = 9.9, 2.2 Hz, 1H, HS), 4.74
(dd, J = 4.9, 2.8 Hz, 1H, H2'), 4.39 (ddd, J = 11.0, 6.6, 3.8
Hz, 1H, H7), 4.30 (d, J = 8.2 Hz, 1H, H20Q), 4.19 (d, J = 8.2
Hz, 1H, H20B), 3.79 (d, J = 6.6 Hz, 1H, H3), 3.79 (s, 3H,
ArQMe), 3.57 (d, J = 4.9 Hz, 1H, 2'OH), 2.53 (ddd, J = 9.9,
14.4, 6.6 Hz, 1H, Héa), 2.47 (d, J = 3.8 Hz, 1H, 70H), 2.36 (s,
34, 4Ac), 2.33 (m, 2H, H14), 2.23 (s, 3H, 10Ac), 1.88 (ddd, J =
11.0, 14.4, 2.2 Hz, 1H, H6B), 1.79 (br s, 3H, Mel8), 1.78 (s,
1H, 10H), 1.68 (s, 3H, Mel9), 1.23 (s, 3H, Mel7), 1.14 (s, 3H,
Melé6) . '



62 EXAMPLE 26

[err] Preparati on of
N- debenzoyl - N- (4-t - butyl benzoyl )-3' - desphenyl -3 -(4-chl orophenyl) taxol.
To a solution of 7-triethylsilyl baccatin IIl (200 mg, 0.285 muol) in 2 nL

of THF at -45 [err] C was added dropwi se 0.175 nL of a 1.63M sol ution of
nBuLi in hexane. After 0.5 h at -45 [errk§, a solution of
cis-1-(4-t-butyl benzoyl)-3-triethylsilyl -
4- (4-chl orophenyl )azetidin-2-one (675 ng, 1.43 mml) in 2 nL of THF was
added dropwi se to the mxture. The solution was warned to O [err]C and
kept at that tenperature for 1 h befgkgm%énggf a 10% solution of AcOH in
THF was added. The mi xture was partifione et ween sat urated aqueous NaHCGO3
and 60/40 ethyl acetate/hexane. Evapity ati on of the organic |ayer gave a
resi due which was purified by filtgation through silica gel to give 317 ny
of a mxture containing (2'R 3 S 7-(bis)triethylsilyl-
N- debenzoyl - N- (4-t - butyl benzoyl) desphenyl - 3" - (4

: 0 0 - 0

Br

Preparation of N-debenzoyl~-N-(4{-bromobenzoyl)-3'-
desphenyl-3'-{4-methoxyphenyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.285 mmol) in 2 mL of THF at ~-45 °C was added dropwise 0.175
mL of a 1.63M solution of nBulLi in hexane. After 0.5 h at -45
°C, a sclution of cis-1-{(4-bromobenzoyl)-3-triethylsilyloxy-4-
(4-methoxyphenyl)azetidin-2-one (696 mg, 1.43 mmol) in 2 mL of
THF was added dropwise to the mixture. The sclution was warmed
to 0 °C and kept at that temperature for 1 h before 1 mL of a
10% solution of AcOH in THF was added. The mixture was
partitioned between saturated agueous NaHCO, and 60/40 ethyl
acetate/hexane. Evaporation of the organic layer gave a residue
which was purified by filtration through silica gel to give 321
mg of a mixture containing (2'R,3'§)~2',7-({bis)triethylsilyl-
N-debenzoyl-N-(4-bromobenzoyl)~3'~desphenyl-3'-(4-
methoxyphenyl) taxol and a small amount of the (2’S,3'R)
isomer,

To a solution of 351 mg of the mixture obtained from the
previous reaction in 12 mL of acetonitrile and 0.6 mL of
pyridine at 0 °C was added 1.8 mL of 48% agueous HF. The
mixture was stirred at 0 °C for 3 h, then at 25 °C for 13 h, and
partitioned between saturated aqueous sodium bicarbonate and
ethyl acetate. Evaporation of the ethyl acetate solution gave
320 mg of material which was purified by flash chromatography



chl orophenyl) taxol and a small anmount of the (2'S,3' R) isoner. To
a solution of 317 ng of the m xture obtained fromthe previous reaction in
‘12 m. of acetonitrile and 0.6 nL of pyridine at 0 C was added 1.8 nlL of 48%
aqueous HF. The m xture was stirred at 0 Cfor 3 h, then at 25 C for 13 h,
and partitioned between saturated aqueous sodi um bi carbonate and et hyl
acetate. Evaporation of the ethyl acetate solution gave 354 ng of materi al
whi ch was purified by flash chronatograph§ to give 186 ng (69% of

N- debenzoyl - N- (4-t - butyl benzoyl) - 3 -

63 desphenyl - 3' - ( 4- chloro he taxol, which was recrystallized from
met hanol / waPePBive hPp. ™976° FFFanPéﬂrf"(ﬁleWQRQﬁnﬁqykj —8dgss,
CHCI[err])despbeny}fﬁhh@@deXﬂQ&yqqenyaoothHDﬁ 8wBidH vals decryithlhid zedH,
benzoat e OELBR) me?ndadlAwafdr. 11H, aromatic), 6.94 (d, J = 8.8 Hz, 1H
NH), 6.27 (s, 1H, H10), 6.24 (dd, J = 8.3, 8.3 Hz, 1H H13), 5.78 (dd, J
9.3, 2.2 Hz, 1H H3'), 5.67 (d, J =7.1 Hz, 1H H2[err]), 4.95 (dd, J =
8.8, 1.1 Hm, le‘7B+5§-‘2167°@ (lgd 2*yJ 48599, (<2.02.0|st,5,1EIHCB:|2).), 4.40 (m 1H,
H7), 4.31 (d, J 8.5 Hz, 1H, H20[err]), 4 20 (d J 8.5 Hz, 1H,

oierr 9 By gk o0 B e 1 St 2l B2 0

2.32 (m 2@gzrtheda,?7.7-7.3 (m, 9H, aromatlc), 6. 93 (d, v = 8.8, Hz, 2H,
aromatic), 6.93 (d, J = 9.3 Hz, 1H, NH), 6.27 (s, 1H, H10),
6.21 (dd, J = 8.8, 8.8 Hz, 1H, H13), 5.68 (m, 2H, H3', H2B),
4.94 (dd, J = 8.8, 1.7 Hz, 1H, HS), 4.74 (dd, J = 4.9, 2.8 Hz,
1H, H2'), 4.40 (m, 1H, H?7), 4.31 (d, J = 8.2 Hz, 1H, H20Q),
4,19 (d, J = 8.2 Hz, 1H, H20B), 3.80 (d, J = 7.1 Hz, 1H,
H3),3.80 (s, 3H, ArOMe), 3.51 (d, J = 4.9 Hz, 1H, 2'OH), 2.54
(m, 1H, H6&), 2.46 (d, J = 4.4 Hz, 1H, 70H), 2.37 (s, 3H,
4Ac), 2.31 (m, 2H, Hl4a, H14P), 2.24 (s, 3H, 10Aac), 1.87 (m,
1H, H6A), 1.79 (br s, 3H, Mel8), 1.74 (s, 1H, 10H), 1.68 (s,
3H, Mel9), 1.23 (s, 3H, Mel7), 1.14 (s, 3H, Mel6).



Hi4[err]), 2.23 (s, 3H, 10Ac), 1.88 (m 1H, H6[err]), 1.82 (br s, 3H,
Mel8), 1.77 (s, 1H, 104, 1.67 (s, 3H M19), 1.30 (s, 9H, t- Bu), 1.23 (s,
3H, Mel7), 1.14 (s, 3H, Me16).

64 EXAMPLE 27

[err] Preparation of

N- debenzoyl - N- (4-t - butyl benzoyl ) -3’ - desppenyl-3'-(4-f|uoropheny|) t axol .
To a solution of 7-triethylsilyl baccatin 4 (200 ng, 0.286 mol)) in 2 nL
of THF at -45 [err] C was added dropwi se 0.174 nL of a 1.63M sol ution of
nBuLi in hexane. After 0.5 h at -45

EXAMPLE 31

OCHs

o o
Q nuiae
oy

(CH;);C

Preparation of N-debenzoyl-N-{(4-t-butylbenzoyl)-3'-
desphenyl-3'~(4-methoxyphenyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol) in 2 mL of TRHF at -45 °C was added dropwise 0.174
mL of a 1.63M solution of nBuli in hexane. After 0.5 h at -45
°C, a solution of cis-l-(4-t-butylbenzoyl)-3-triethylsilyloxy-
4-(4-methoxyphenyl)azetidin~-2-one (670 mg, 1.43 mmol) in 2 mL
of THF was added dropwise to the mixture. The solution was
warmed to 0 °C and kept at that temperature for 1 h before 1 mL
of a 10% solution of AcOH in THF was added. The mixture was
partitioned between saturated aquecus NaHCO, and 60/40 ethyl
acetate/hexane. Evaporation of the organic layer gave a residue
which was purified by filtration through silica gel to give 340
mg of a mixture containing (2'R,3'S)-2',7-(bis)triethylsilyl-N-
debenzoyl-N-(4-t-butylbenzoyl)-3'-desphenyl-3'~-{4-
methoxyphenyl) taxol and a small amocunt of the (2S,3'R)
isomer.

To a solution of 340 mg (0.291 mmol) of the mixture
obtained from the previous reaction in 18 mL of acetonitrile
and 0.93 mL of pyridine at 0 °C was added 2.8 mL of 48% agqueous
EF. The mixture was stirred at 0 °C for 3 h, then at 25 °C for
13 h, and partitioned between saturated agqueous sodium
bicarbonate and ethyl acetate. Evaporation of the ethyl
acetate solution gave 275 mg of material which was purified by
flash chromatography to give 188 mg (70%) of N-debenzoyl-N-(4-



[err]C, a solution of cis-1-(4-t-butyl benzoyl)-3-triethylsilyloxy-

4- (4-fl uorophenyl)azetidin-2-one (650 ng, 1.43 nmmol) in 2 nL of THF was
added dropwi se to the mixture. The solution was warnmed to O [err]C and kept
at that tenperature for 1 h before 1 nL of a 10% solution of AcOH in THF
was added. The mi xture was partitioned between saturated aqueous NaHCO3 and
60/ 40 et hyl acetate/ hexane. Evaporation 02 the organic | ayer gave a residue
whi ch was purified by filtration through Plica gel to give 330 ng of a

m xture containing (2'R 3 S)-2",7-(bis)triethylsilyl-N

debenzoyl - N- (4-t-butyl benzoyl ) -3' -desphenyl -3' - (4-fl uorophenyl) taxol and a
smal | anmount ,gf . & v 5 33 Rad SHB1-3 1~ (4-mefQ i 0 33Q,n1Y

(0. 286 mmr)og%jfﬁgn%igg(guﬁe oci)ét ai ne .lf r30 ('?hgea-r g%%ﬁé&%a&#{)onl i ndhgg mL of
acet oni tri M8SangcH7 932 nti 5%d pyASHiMRE "A0C0/ BaNAS - added 2.8 nL of 48% aqueous
HF. The m xture was stirred at O Cfor 3 h, then at 25 C for 13 h, and

partitioned betwsen:gaty.ated aquegugs spdigimbi gashopate and ethyl acetate.
Evaporation of the ethyl acetate solution gave 260 ng of nmaterial which was

purified by flash chronmatography to give 168 ng-(64% of N-debenzoyl-N-(4-
65 t - but ¥ Hehmz5A91.3' 3@8sHHehyd -8 13 4td.| wbrophéniik) 2Hxobenzgith was
recrystall bzedof rom g8t haNodi Wad&mat i, P6. 98014822 eréddmadanr,] 5.46. 3[err]
(c 0.01, CRATerLld-g uy, 1m, NH), 6.27 (s, 1H, H10), 6.21 (dd, J = 8.3,
8.8 Hz, 1H, H13), 5.72 (dd, J = 8.8, 2.8 Hz, 1H, H3'), 5.67 (d,
J = 7.1 Hz, 1H, H2B), 4.95 (dd, J = 9.8, 2.2 Hz, 1lH, HS), 4.74
(dd, 5 = 5.5, 2.8 Hz, 1H, H2'), 4.40 (ddd, J = 11.0, 6.6, 3.8
Hz, 1H, H7), 4.30 (d, J = 8.4 Hz, 1H, H20), 4.19 (d, J = 8.4
Hz, 1H, H20B), 3.80 (d, J = 7.1 Hz, 1H, H3), 3.79 (s, 3H,
ArQMe), 3.63 (d, J = 5.5 Hz, 1H, 2'0OH), 2.54 (m, 1H, HéQ), 2.46
(d, J = 3.8 Hz, 1H, 70H), 2.38 (s, 3H, 4Ac), 2.32 (m, 2H, H14),
2.23 (s, 3H, 10Ac), 1.87 (ddd, J = 11.0, 14.7, 2.2 Hz, 1H,
H6B), 1.81 (br s, 3H, Mel8), 1.80 (s, 1H, 10H), 1.68 (s, 3H,
Mel9), 1.30 (s, 9H, Ar%Bu), 1.23 (s, 3H, Mel7), 1.14 (s, 3H,
Mel®) .



‘[err]H NWR (CDCl [err], 300 MHz) [err] 8.12 (d, J = 7.1 Hz, 2H, benzoate
ortho), 7.67 (m 2H, aromatic), 7.60 (m 1H, aromatic), 7.46 (m 6H,
aromatic), 7.08 (m 2H, aromatic), 7.00 (d, J = 8.8 Hz, 1H NH), 6.27 (s,
1H, H10), 6.23 (dd, J = 8.8, 8.8 Hz, 1H, H13), 5.76 (dd, J = 8.8, 2.7 Hz,
1H, H3'), 5.67 (d, J = 7.1 Hz, 1H, H2[err]), 4.94 (dd, J = 9.3, 1.7 Hz, 1H,
H5), 4.75 (dd, J = 4.9, 2.7 Hz, 1H H2'), 4.39 (m 1H H7), 4.30 (d, J =
8.2 Hz, 1H, H20[err]), 4.22 (d, J= 8.2 H/4 1H, H20[err]), 3.78 (d, J= 7.1
Hz, 1H, H3), 3.55 (d, J = 4.9 Hz, 1H, 2'OH), 2.56 (m 1H, Heé[err]), 2.50
(d, J = 4.4 Hz, 1H, 70H), 2.37 (s, 3H, 4Ac), 2.30 (m 2H, H14), 2.22 (s,
3H, 10Ac), 1.88 (m 1H, H6[err]), 1.79 §br s,%3H, Me18), 1.75 (s, 1H, 1H)

1.67 (s, 3H, Me19), 1.29 (s, 9H Ar[ —f 22 (s, 3H, Me1l7), 1.13 (s,
3H, Me16). OCH, 66
EXAMPLE 28 [err]

O i

CH40

Preparation of N~debenzoyl-N-(4-methoxybenzoyl)-~-3'-
desphenyl-3'-{4-methoxyphenyl) taxol.

To a solution of 7-triethylsilyl baccatin III (200 mg,
0.286 mmol)) in 2 mL of THF at -45 °C was added dropwise 0.17
mL of a 1.63M solution of nBulLi in hexane. After 0.5 h at -45
°C, a solution of cis-1-(4-methoxybenzoyl)-3~triethylsilyloxy~
4-{4-methoxyphenyl)azetidin-2-one (630 mg, 1.43 mmol) in 2 mL
of THF was added dropwise to the mixture. The solution was
warmed to 0 °C and kept at that temperature for 1 h before 1 mL
of a 10% solution of AcOH in THF was added. The mixture was
partitioned between saturated aqueous NaHCO, and 60/40 ethyl
acetate/hexane. Evaporation of the corganic layer gave a residue
which was purified by filtration through silica gel to give 330
mg of a mixture containing (2'R,3'S)-2',7-(bis)triethylsilyl-N-
debenzoyl-N- (4-methoxybenzoyl)-3'~desphenyl-3'-(4-
methoxyphenyl) taxcl and a small amount of the (2’S,3'R)
isomer.

To a solution of 330 mg (0.289 mmol) of the mixture
obtained from the previocus reaction in 18 mL of acetonitrile
and 0.93 mL of pyridine at 0 °C was added 2.8 mL of 48% aqueous
HF. The mixture was stirred at 0 °C for 3 h, then at 25 °C for
13 h, and partitioned between saturated agqueous sodium
bicarbonate and ethyl acetate. Evaporation of the ethyl
acetate solution gave 255 mg of material which was purified by



Preparati on of N-debenzoyl -N-(4-nmethoxybenzoyl)-3'-

desphenyl - 3' - (4-fl uor ophenyl) taxol. To a sol ution of
7-triethylsilyl baccatin Il (200 ng, 0.285 mmol) in 2 nL of THF at -45
[err] C was added dropwi se 0.175 nL of a 1.63M solution of nBuLi in hexane.
After 0.5 h at -45 [err]C, a solution of

ci s-1-(4-nmethoxybenzoyl)-3-triethylsilyloxy-

4- (4-f 1 uorophenyl)azetidin-2-one (614 ng, 1343 mmol) in 2 nL of THF was
added dropwi se to the m xture. The solution was warnmed to O [err] C and kept
at that tenperature for 1 h before 1 m_of a 10% sol ution of AcOH in THF
was added. “HRSTicXEr@retRAS2PAYL FPi Dhed bt iken 940 uPht dadgRaResl NAHT err]
and 60/ 40 etehylc:avehabglheganeesivapplal |-om-ofetheyphgagile tayer, gavicia

‘residue whi.ch %&,pléLlafllwequy:thnt,ﬁ@lﬁé}l’bi{m&(géqh silica gel to give 362 ny
of a mixture contarni ng (2°'R 3 S5)-2",7-(bi s)trlethyIsHyI

N- debenzoyl - N- ( 4- net hoxybenzoyl) 3' - desphenyl -(4- fluorophenyl) taxol
and a snal In.@vountd -af7 5t fes (@1%,.3*F). 8°sdaep .01, CHCl;) .To a solution of 362
ng of the m xture obtained fromthe previous reaction in 12 nL of

o 0
Sueous. HE-ETRBR 6eTs D, BGe a0 B ertIT Vor Hon BV nBARAPASS [orr] C
for 13 h, amthwart i’t-i6Gndd.bet we%nssiazur%ﬁredbm}tqlg egdham by cé2 bomat &i.and
et hyl af:es\%tx%ﬁaEV@porat 5N (ﬁi{) Ehﬁaﬁ&gét}%ﬂetaﬁ@a?sq&l): anl sﬁaﬂagﬁ&ﬁ%%u o
mg[)'egzoylen}% i naih a@g%&* ¥ {a&sf@, PrompPararhy, t Rugl Ve 35349 {417
, dd, 8.8, 8.8 Hz, 1H, H13), 5.69 (dd, J = 8.2,

2.7 Hz, 1H, H3'), 5.67 (d, J= 6.6 Hz, 1H, H2B), 4.95 (dd, J =

7.7, 1.6 Hz, 1H, HS5), 4.73 (dd, J = 5.5, 2.7 Hz, 1H, H2'), 4.40

(ddd, J = 11.0, 6.6, 4.4 Hz, 1H, H7), 4.30 (d, J = 8.24 Hz,

1H, H20a), 4.19 (d, J = 8.24 Hz, 1H, H20B), 3.81 (s, 3H,

ArQMe), 3.80 (d, J = 6.6 Hz, 1H, H3), 3.78 (s, 3H, ArQMe), 3.71

(d, J = 5.5 Hz, 1H, 2'0H), 2.54 (ddd, J = 7.7, 14.3, 6.6 Hz,

1H, H6a), 2.47 (d, J = 4.4 Hz, 1H, 70H), 2.37 (s, 3H, 4Ac),

2.31 (m, 2H, H14), 2.23 (s, 3H, 10Ac), 1.89 (ddd, J = 11.0,

14.3, 1.6 Hz, 1H, H6B), 1.79 (br s, 3H, MelB8), 1.69 (s, lH,

10H), 1.67 (s, 3H, Mel9), 1.23 (s, 3H, Mel7), 1.13 (s, 3H,

Mel6) .



67 desphenyl - 3' - (4-fl uorophenyl) taxol, which was recrystallized from
nmet hanol / wat er . mp. 172.5-174.5 [err]C, [err] -47.0[err] (c 0.0044,

CHCl [err]). [err]H NVMR (CDCl [err], 300 MHz) [err] 8.13 (d, J = 7.2 Hz,

2H, benzoate ortho), 7.7-7.4 (m 9H, aromatic), 7.10 (dd, J = 8.8, 8.8 Hz,
2H, aromatic), 6.97 (d, J = 8.8 Hz, 1H NH), 6.27 (s, 1H H10), 6.23 (dd, J
= 8.8, 8.8 Hz, 1H, H13), 5.76 (dd, J = 8.8, 2.2 Hz, 1H, H3'"), 5.67 (d, J =
7.1 Hz, 1H H2[err]), 4.94 (dd, J =9.9,42.2 Hz, 1H H5), 4.75 (dd, J =
4.4, 2.2 Hz, 1H, H2'), 4.39 (m 1H, H7), 4.31 (d, J = 8.5 Hz, 1H,
H20[err]), 4.19 (d, J = 8.5 Hz, 1H, H20[err]), 3.79 (d, J = 7.1 Hz, 1H,
H3), 3.59 (d, J= 4.4 Hz, 1H, 2'CH), 2.54 (m 1H, H6a), 2.47 (d, J = 4.4
Hz, 1H, 70H), 2.36 (s, 3H, 4Ac), 2.30gkaMp2H, 3814[err], Hl4[err]), 2.24 (s,
3H, 10Ac), 1.88 (m 1 Helerr])., 1.78 (br s, 3H M18 1.74 (s, .1 10H),
168 (s 3 o) 1 bubfiEhilinduds (ledys Mot Rhrgprhid Susty

68 compounds from the pre&EXAMPLEEZ8mples substantially as set

[err] forth in Parness et al., J. Cell Biology 91: 479-487 (1981)
and, compared to taxol and taxotgfe. The results are
presented in Table 1.

TABLE 1

Tubulin Assay

Init. Rel.

Compound Peak Rate
Example 1 0 0
2 0 0
3 59 87
4 94 97
5 5 74
6 53 85
7 11 26
8 114 105

9 100

10 75 90
11 67 88
12 107 110
13 67 85
14 95 99
15 89 98
16 66 90
17 101 98
18 109 92
19 88 100
20 85 98
21 45 81
22 77 96
23 63 88
24 35 60
25 60 83
26 13 23
27 55 82
28 106 97
29 42 72
30 44 70
31 24 44
32 51 81
Taxol 100 98

Taxotere 100



Preparation of N-debenzoyl - N- (4-chl orobenzoyl)-3' -

desphenyl - 3' - (4- met hoxyphenyl) taxol. To a sol ution of

7- trlethyIS|IyI baccatin Il (200 ng, 0.286 mol)) in 2 nL of THF at -45
[err] C was added dropwi se 0.174 nL of a 1.63M solution of nBuLi in hexane.
After 0.5 h at -45 [err]C, a solution of

ci s-1-(4-chl orobenzoyl)-3-triethylsilyl oxy-4-

(4- met hoxyphenyl ) azeti di n-2-one (638 ng, /.43 nmol) in 2 nL of THF was
added dropwi se to the m xture. The solution was warnmed to O [err] C and kept
at that tenperature for 1 h before 1 nL of a 10% solution of AcOH in THF
was added. The m xture was partitioned between saturated aqueous NaHCJ err]
and 60/ 40 ethyl acetate/ hexane. Evaporation of the organic |ayer gave a
resi due which was purified by filtraExempelr @amgh silica gel to give 328 ng

of a m xture cont ai ni 23R:3 (b| rlethyls il
debenzoyl-N—(4-chIoroggﬁ oylf%3M%&es§heﬁﬁn%§ Rn et o %ﬁ) rﬁHTa?axol and a
smal | anbuntantetheeld Sl Bh®) (HEAerl6) which 1'Eo avabdl abilen fafor828hey

(0.286 ml&agiaﬁgfg?ﬁdgﬁ A @ fele 1 g ght e i&ﬂ? ?g&%%ggn&:” fjefi L of

acetonitrile yridiné at [err 8%
aqueous HF.lime MHETAB14@s, st"ﬂ?lrféd 4 OW%W?,@tortOS h wavekett 2% [err]C

for 13 h, amglapgphbbienesybgtyeen faludaled trageaous é9éb%&@b%§b0@§§e and
et hyl acetate. vaporatl on _of the ethyl acetate solution g 0 ng .of

materi al whPEReRaedpdPi FiCdd 4y afqdasﬁ? h'&hat bigraphgotengr éci?‘Qmﬁg‘:Fé‘sl% of

N- debenzoyl bN-X2T (2,3-bis(2-methoxy-4-nitro~5-sulfophenyl)-5-[(phenyl-
amino)carbonyl]-2H-tetrazolium hydroxide assay (Scudiero et
al, "Evaluation of a soluble tetrazolium/formazan assay for
cell growth and drug sensitivity in culture using human and
other tumor cell lines", Can Res. 48:4827-4833, 1988).
Cells were plated at 4000 cells/well in 96 well microtiter
plates and 24 hours later drugs were added and serial
diluted. The cells were incubated at 37°C for 72 hours at
‘which time the tetrazolium dye, XTT, was added. A
dehydrogenase enzyme in live cells reduces the XTT to a
form that absorbs light at 450 nm which can be quantitated
spectrophotometrically. The greater the absorbance the
greater the number of live cells. The results are
expressed as an ICgg which is the drug concentration
required to inhibit cell proliferation (i.e. absorbance at
450 nm) to 50% of that of untreated control cells. The
results are presented in Table 2. Lower numbers indicate
greater activity.



69 chl orobenzoyl ) - 3' - desphenyl - 3' - (4- net hoxyphenyl ) taxol, which was
recrystallized from net hanol / wat er. mp. 169-171 [err]C, [err] -51.1[err]
(c 0.035, CHO[err]). [err]H NVR (CDCl [err], 300 MHz) [err] 8.12 (d, J =
7.1 Hz, 2H, benzoate ortho), 7.65 (d, J = 8.2 Hz, 2H, benzam de ortho),
7.51 (m 2H, aromatic), 7.36 (m 5H, aromatic), 6.91 (m 2H, aromatic),
6.90 (d, J = 8.2 Hz, 1H NH), 6.26 (s 1H H10) 6.21 (dd, J= 7.7, 8.9 Hz,

1H, H13), 5.69 (dd, J = 8.2, 2.8 Hz, fB') "5.67 (d, J = 6.6 Hz, 1H,
H2[err]), 4.94 (dd, J = 9.9, 2.2 Hz, 1H H5) '4.74 (dd, J = 4.9, 2.8 Hz,
1H, H2'), 4.39 (ddd, J = 11.0, 6.6,38Hz 1H, H7), 4.30 (d, J = 8.2 Hz,
1H, H20[err]), 4.19 (d, J = 8.2 Hz, Q ggr]z) 3.79 (d, J = 6.6 Hz, 1H,
H3), 3.79 (s, 3H, ArOMwe), 3.57 (d, J—4 H, 2OH) 2.53 (ddd, J =
9.9, 14.4, 6.6 Hz, 1H He[err]), 2.47 (d, J =rg,8 Hz, 1H 70H), 2.36 (s,
3H, 4Ac), 2.33 (m 2H, H14), 2.23 (s, 3HHC§-OAC) 1. 8§ckddd, J = 11.0, 14. 4,

2.2 Hz, 1H, H6[ erddnpodndd (br s, 3H, Meh§k, 1.78 (symhid 10H), 1.68 (s,
3H Mel9o), 1.23 (5, 3H Mel7), 1.14 (s, 3H Mel).

Example 1 .385 2.58
2 .084 1.89
3 .005 0.469
4 .018 0.825
5 .025 1.38
6 .021 1.7
7 .303 >7.8
8 .014 2.6
9 .014 0.817
10 .009 2.26
11 .014 1.85
12 .005 0.442
13 .006 0.651
14 .004 0.973
15 .005 2.17
Taxol 0.004 0.536
Taxotere ¢.007 0

.246

In view of the above, it will be seen that the
several objects of the invention are achieved.

As various changes could be made in the above
compositions without departing from the scope of the
invention, it is intended that all matter contained in the
above description be interpreted as illustrative and not in
a limiting sense.



70

EXAMPLE 30 [err]

Preparati on of N-debenzoyl - N-(4-bronobenzoyl)-3'-

desphenyl -

7-triethylsilyl baccatin Il (200 ng, 0.285 nmol) in 2 ‘
[err] C was added dropwi se 0.175 nL of a 1.63M solution of
After 0.5 h at -45 [err]C, a solution of

- (4- et hoxyphenyl ) taxol. To a solutlon w Rwhwd

ci s-1-(4-bronobenzoyl)-3-triethylsilyl oxy’/4-

(4- met hoxyphenyl )azetidin-2-one (696 ng, 1.43 mmol) in 2 nL of THF was
added dropwi se to the m xture. The solution was warnmed to O [err] C and kept
at Hmtta@?qrgefor1I1bﬂomalnLofa]ﬂ%smuﬂonofAdﬁin1HF

was added.
60/ 40 et hyl

ure was partitioned between saturated aqueous NaHCO3 and
acet at e/ hexanen E¥apaeabeen vafk itiee oF gl G d@mera gave a residue

whi ch was purified by filtration through silica gel to give 321 ng of a
m xture containing (2'R 3 S)-2',7-(bis)triethylsilyl-

5

10

o R, ©
J AL
Ry N3 “3’1 A

H  OE, (3

wherein

Ry and Ry are independently selected from the
group comprising phenyl, naphthyl, CgHgCHCH-, and

-0~

provided, however, Ry and Ry are not both phenyl;
Q is CHz-, (CH3)3C-, CH30-, Cl, Br, F, NO,,

CHg

Z is —OTl,
Ty is hydrogen, hydroxyl protecting group, or

A R U



N- debenzoyl - N- (4- br onobenzoyl ) - 3, - desphenyl - 3' - (4- net hoxyphenyl) taxol and
a small anmpbunt of the (2'S,3' R) isoner. To arh&cﬂheetHa‘srBeafReBEdcd of
the m xture obtained fromthe previous reaction in 12 |Ie
and 0.6 nL of pyridine at O [err]C was added18n1_of . The
m xture was stirred at O [err]C for 3 h, then at 25 [err or , and
partitioned between saturated aqueous sodi um bi carbonate and ethyl acetate.

Evaporation of the ethyl acetate solution&mhve 320 ng of nmaterial which was
purified by flash chronmat ography

71 to gi ve 189 ng (69% of N debenzoyl-N-(4-bronmobenzoyl)-3'-

desphenyl - 3' - (4- nethox%phenyl) taxol, which was recrystallized from
nethanol/mater 27315- 176 €1 -Fer ra Lkud, oGartds (& 1620085, €uctperr]).

[err]H NI\/R (g:pg{{lﬁr]){ 389 oM2)i d erdyl1 8. 13 (d, J 7.2 Hz, 2H, benzoate
ort ho), 3 (m 9H, aromatic), 93 (d, J = 8.8, Hz, 2H, aromatic),
6.93 (d, '—fﬂ = 9 3 Hz, 1PC Ni§) 3cetr (sandiH HI0), 6.21 (dd. J = 8.8, 8.8 Hz,

1H, H13), 5.68 (m 2H, E%C’» anEdZ[B are 4.1 dgthdenEl 8. &Geledtdl, ﬂrl'chm H5)

4.74 (dd, 3 W H7), 4.31 =
He, 1|(4, H20[}é¥éﬁ’geﬁ ik f“ﬁttlgnélegrol‘i—ﬁg HﬁéﬁgPr])’ic%eaa%F(ggé tF‘l He,

1H, H3), 3. 80s¢3ub3Hitfr Ofethe3 takamt de=vatOit&, 1H 2'0OH), 2.54 (m 1H,
Hé[err]), 2.46 (d, J = 4.4 Hz, 1H, 70H), 2.37 (s, 3H,
2. The taxane derivative of claim 1 wherein Ry
is phenyl.

3. The taxane derivative of claim 1 wherein Ry
is phenyl, Z is -OCOCH3, Ej and E, are hydrogen, and the
taxane has the 2'R, 3'S configuration.

4. The taxane derivative of claim 1 wherein Ry
is phenyl, Z is -OCOCH5, the taxane has the 2'R, 3'S
configuration, and at least one of E; and E, is -COGCOR!
wherein '
5 G is ethylene, propylene, CH=CH, 1,2-cyclohexane,
or 1,2-phenylene, -
Rl = OH base, NR2R3, OR3, SrR3, OCH,CONR?R>, OH
R? - hydrogen, methyl
R3 = (CH,)NROR7; (CH,) N ROR7R®X®
10 n =1 to 3
R = hydrogen, lower alkyl containing 1 to 4
carbons
R® = hydrogen, lower alkyl containing 1 to 4
carbons, benzyl, hydroxyethyl, CH,CO,H
15 dimethylaminoethyl
ROR7 = lower alkyl containing 1 or 2 carbons,
benzyl or R® and
:Y together with the nitrogen atom of NROR7
form the following rings

* c L M S *



4Ac), 2.31 (m 2H, Hl4[err], Hl4[err]), 2.24 (s, 3H 10Ac), 1.87 (m 1H
He[erf]) , 1.79 (br s, 3H Me18), 1.74 (s, 1H, 10H), 1.68 (s, 3H, Me19).

1:23 (s,
72
[err]

Preparation of I‘l‘umu mm“
N- debenzoyl - N- (4-t - butyl benzoyl ) -3’ - desphenyl 3'-(4-

3H, Mel17), 1.14 (s, 3H Me16).
EXAMPLE 31 This Sheet Has Been Replaced

t axol .

To a solution of 7-triethylsilyl baccatin 8111 (200 ng, 0.286 mmol) in 2 nL
of THF at -45 [err] C was added dropw se 0.174

AOOOE

RS lower alkyl containing 1 or 2 carbons, benzyl

x® halide

base = NHy, (HOC,H );N, N(CH3);3, CH3N(C,H4OH),,
NH, (CH,) (NH,;, N-methylglucamine, NaOH, KOH.

5. The taxane derivative of claim 1 wherein R4
is phenyl, 2 is -OCOCH3, the taxane has the 2'R, 3'S
configuration, and at least one of E; and E, is ~COGCOR1
wherein
5 G is ethylene, propylene, CH=C€H, 1,2-cyclohexane,
or" 1,2-phenylene, .
Rl - OH base, NR2R3, OR3, sr3, ocH,CONRYR’, OH
RZ = hydrogen,. methyl
R3 = (CH,),NROR7; (CH,), N°ROR7R8X®
10 n =1 to 3
R4 - hydrogen, lower alkyl containing 1 to 4
carbaons
R = hydrogen, lower alkyl containing 1 to 4
carbons, benzyl, hydroxyethyl, CH,CO,H
15 dimethylaminoethyl
R6R7 - lower alkyl containing 1 or 2 carbons,
benzyl or R® and
rR7 together with the nitrogen atom of NROR7
form the following rings

R



m. of a 1.63M solution of nBuLi in hexane. After 0.5 h at -45 [err]C, a
sol ution of cis-1-(4-t-butylbenzoyl)-3-triethylsilyloxy-
4-'(4- net hoxyphenyl ) azeti di n-2-one (670 ng, 1.43 nmol) in 2 nL of THF was

added dropwi se to the nmixture. The sol ution was marnedT h ‘ ﬁdkept
at that tenperature for 1 h before 1 nL of a 10% sol uti
was added. The m xture was partitioned bety;en saturate err]

and 60/ 40 ethyl acetate/hexane. Evaporation of the organlc Iayer gave a
resi due which was purified by filtration through silica gel to give 340 ng
of a mxture containing (2R 3 S)-2',7-(bis)triethylsilyl-

debenzoyl - N- (4-t-butyl benzoyl ) -3' -desphenyl - 3' - (4- net hoxyphenyl) taxol and
a small amount of the (2'S,3' R) isoner. To a solution of 340 ny
(0.291 mmol ) of the mixture odtaineh frod1the previqus reaction in 18 nL of

acetonitrile and 0.93 nL of di_rne at s\added 2.8 nmL of 48%

aqueous HF. The m xture mas!sthr- C then at 25 [err]C

for 13 h, and partitioned b dlun1b|carbonate and
at sm

et hyl acetate. Evaporation of the ethyl 80et tion gave 275 ng of
material which was purified by flash chronat ographychp gi ve 188 ng (70% of
N- debenzoyl - N- (4-

t - butyl benzoyl)-3' - desprnyI - (4- et hoxyphenyl) taxol, which mas
recrystallized fron1neﬁhamﬂyq%ﬁ%walkyl containing 1 or 2 carbons, benzyl

X® = halide
NH,(CH5) ¢(NH,, N-methylglucamine, NaOH, KOH.

6. A pharmaceutical composition which contains
the taxane of claim 1 and one or more pharmacologically
acceptable, inert or physiologically active diluents or
adjuvants.,

7. The composition of claim 6 wherein R; is
phenyl.

8. The composition of claim 6 wherein Ry is
phenyl, Z is -0COCH3, and E; and E, are hydrogen.

9. The composition of claim 6 wherein R; is
phenyl, Z is -OCOCH5, E; and E, are hydrogen, and the
taxane has the 2'R, 3'S configuration.

10. The composition of claim 6 wherein R; is
phenyl, Z 1is ~-OCOCH3, the taxane has the 2'R, 3'S
configuration, and at least one of E, and E, is -COGCOR!
wherein
G is ethylene, propylene, CH=CH, 1,2-cyclohexane,
5 or. 1,2-phenylene, _
R - OH base, NRZR3, OR3, sr3, OCH,CONR4R®, OH

RN O



mp. 184-185 [err]C, [err] -50.4[err] (c 0.01, CHC[err]). [err]H NMR
(Cbd[err], 300 N+tms@eﬂ&$sﬁwﬂ8e gl J = 7.1 Hz, 2H, benzoate ortho), 7.53
(m 9H, aromatic), | rorratlc) 6.88 (d, J = 8.8 Hz, 1H NH),
6.27 (s, 1H, H10), 4. 8 8.8 Hz, 1H, H13), 5.72 (dd, J = 8.8,
2.8 Hz, 1H, H3'), 5. ) Hz, 1H, H2[err]), 4.95 (dd, J = 9.8, 2.
Hz, 1H, H5), 4.74 (dd J = 5. 5 2] 8 Hz, 1H3 H2'), 4.40 (ddd, J = 11.0, 6.6,
3.8 Hz, 1H, H7), 4.30 (d, J = 8.4 Hz, 1H® H20[ err]), 4.19 (d, J 8.4 Hz,
1H, H20[err]), 3.80 (d, J = 7.1 Hz, 1H, H3), 3.79 (s, 3H ArOw), 3.63 (d,
J=55Hz, 1H 2'OH), 2.54 (m 1H, H6[err]) 2.46 (d, J = 3.8 Hz, 1H
70H), 2.38 (s, 3H, Ammaz 3 i%% ?%g% 2.23 (s, 3H, 10Ac), 1.87 (ddd,
J =11.0, 14.7, 2.2 1H, S, 3&; Me18), 1.80 (s, 1H
10H), 1.68 (s, 3H, Mem% = 39),(1@3 BH; ACﬁgr)q.,]t\ﬁB) R'R&P (s, 3H, Mel7),
-1.14 (s, 3H Mel16). , _ 1 ¢o 3 74

EXAMPLE 32 4 [err]
i0 R hydrogen, lower alkyl containing 1 to 4

Il

]

carbons
R> = hydrogen, lower alkyl containing 1 to 4
carbons, benzyl, hydroxyethyl, CH,CO,H
dimethylaminoethyl
15 R®R7 = lower alkyl containing 1 or 2 carbons,
benzyl or R® and
R7 together with the nitrogen atom of NRSR7
form the following rings

AOHOO0

20 R8 lower alkyl containing 1 or 2 carbons, benzyl
x® halide
base = NHy, (HOC,H4)3N, N(CH3);, CH4N(C,H40H),,
NHZ(CHZ)SNHZ' N-methylglucamine, NaOH, KOH.

AR



Preparati on of N-debenzoyl-N-(4-nmnmethoxybenzoyl)-3'-

desphenyl - 3' - (4- met hoxyphenyl ) taxol. To a sol ution of
7-'triethylsilyl baccatin I11. (200 ng, 0.286 nnDI)) |n 2 mL of THF at -
[err] C was added dropwi se O. m. of a 1.63 OlfisSheeniBas Been Ihlhe
After 0.5 h at -45 [err]C a solutlon of “

ci s-1-(4-nethoxybenzoyl)- 3- trlethyIS|Ionxy-

4- (4- net hoxyphenyl ) azeti di n-2-one (630 ng,841. was

added dropwi se to the m xture. The sol ution mas marned to 0 [err]C and kept
at that tenperature for 1 h before 1 nL of a 10% solution of AcOH in THF
was added. The m xture was partitioned between saturated aqueous NaHCJ err]
and 60/ 40 et hyl acetate/hexdﬁ@VEﬁw%%%$§¥TBﬁEBfTBKé“Eﬁ AfDc | ayer gave a
resi due whi ch was purFHARMPGEUTICAL (COMROSAT QYR §PNF85“§§F ve 330 ny
of a mxture o pning (22R 3 95)-2',7-(bis)triethylsilyl-
debenzoyl-h+%§4£%$§€xybenzoyl) 3' - desphenyl-3'-(4- nmet hoxyphenyl ) taxol and
a snmall anpunt of the A2t8x3nkB) desdv@t.ive of the Fy@Amsd uti on of 330 ny
(0.289 nmmol) of .the m xture obtained fromthe previous reaction in 18 nL of
acetonitrile and 0.93 nL of pyridine at O [err] C was added 2.8 nlL of 48%
aqueous HF. The m xture was stirred at O [err]C for 3 h, then at 25 [err]C
for 13 h, and partitioned between saturated agueous sodi um bi carbonate and
ethyl acetate. Evaporationgof the ephyl agetatg solution gave 255 ng of
materi al which was purified] by o

S3N20 AN 17
R, N Otind 3 15%16 e

’ i4 / (3)

H OE, “_.'-._:§45
OH £H
DO

wherein

R; and Ry are independently selected from the
group comprising phenyl, naphthalene, CgHgCHCH-, and

O .

10 provided, however, Ry and R; are not both phenyl;
Q is CHB—' (CHB)BC_’ CHBO—, Cl, Br, F, NOz,

o . o



75 flash chromat ography to give 183 ng (70% of N-debenzoyl-N-(4-

nmet hoxybenzoyl ) - 3' - desphenyl - 3' - (4- met hoxyphenyl ) taxol, which was
tecrystallized from net hanol / wat er. mp. 174-175 [err]C,[err] -50.6[err]
(c 0.01, CHCI[err]). [err]H NVMR (CDCl [err], 300 MHz) [err] 8.13 (d, J =
7.1 Hz, 2H, benzoate ortho), 7.69 (d, J = 8.8 Hz, 2H, benzam de ortho),
7.62 (m 1H, aromatic), 7.51 (m 2H, aro ic), 7.39 (m 2H, aromatic),
6.90 (m 4H, aromatic), 6.82 (d, J = 8.2 , 1H, NH), 6.27 (s, 1H, H10),
6.20 (dd, J = 8.8, 8.8 Hz, 1H H13), 5.69 (dd, J = 8.2, 2.7 Hz, 1H H3"),

5.67 (d, 3= 6.6 He, 1H He[err]), 4.95 (dd, I = 7.7 1.6, 1H H5), 473
(dd, J = 5.5, 2.7 Hz, zlHs H&D,, 4. 40 (ddd, J = 11.0, 6.6, 4.4 Hz, 1H H7),
4.30 (d, J = 8.24 Hz. 1H_ H2Q[err 1H, H20[ err
3.81 (g, 3H, Arowe), 31805 dY fos%% kﬂi‘}r‘i’gﬁ'lI—%f"tgcéér‘?sgrng'APﬁ[\/b) D
3.71 (d15J =C6T5,Hz, 1H, 2' OH), 2.54 (ddd, J = 14.3, 6.6 Hz,

He[err])., 2.47 ~(d, J H, 37 m 2H,
H1£1), b (s, 3|(4 1042) “§ %ddcﬁfg“l‘%l <(114% flg‘%l'm H(g[ﬁerr])

1.79 (br s, alkynyB18y, mDﬂﬁEKk;C]&IYHL}ﬂ 1. 67 (s, 3H, Me19), 1.23 (s, 3H,
Mel7), 1.13 (s, 3H, Mglb);g acetyl, and .
E; and E, are independently selected from
20 hydrogen and functional groups which increase the water
solubility of the taxane derivative are useful as antitumor
agents.
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76 EXAVPLE 33 Tubul i n bindin
assays were perfornmed using conpounds fromthe previous Exanple§m“*‘
substantially as set forth in Parness et al., J. Cell Biology 91. 479-487

b LW

(1981) ~and -conpar-ed... t.0-t.axol--...and-.- taxotere The results are presented
in Tab gok EE TABLE 1 :

Tubul i Init. Rel . Conpound
Peak 0 0

2 3 59

87 97 5

5 i 53 85 7
11 iﬁ}r:26 qwﬁ 8 ﬁ 114 105

9 e 100 10 75 90

11 67 88 12 107

110 13 67 85 14

95 SUBSFITUTED TAXANES|AS ANTITUMOUR AGENJS - 98

16 . 66 90 17 101

98 18 109 S92 19

88 100 20 85 98

21 - 45 81 22 77

96 BACKGROUND OF THE INVENTION :

The present invention is directed to novel
taxanes which have utility as antileukemia and antitumor
agents.

The taxane family of terpenes, of which taxol is
a member, . has attracted considerable interest in both the
biological and chemical arts. Taxol is a promising cancer
chemotherapeutic agent with a broad spectrum of
antileukemic and tumor-inhibiting activity. Taxol has a
2'R, 3'S configuration and the following structural formula:

1

C4 HsCONH o

i
a
(o]
X

a
/‘\,'1 ~ /
_ C6H5 2 omnnn\a“ it vg /8 7 \ ;
&1 74,_ L o9
ETSN\s 3
£ OAc), -0
C4 HsCOCO
wherein Ac is acetyl. Because of this promising activity,

taxol is currently undergoing clinical trials in both
France and the United States.

Colin et al. reported in U.S. Patent No.
4,814,470 that taxol derivatives having structural fo;mﬂla
(2) below, have an activity significantly greater than' that
of taxol (1).
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77 EXAMPLE 34 ICerr] data were
obtained in vitro on a human cancer cell line (HCT 116) which is avail able
fromthe National Cancer Institute, and a nmultidrug resistant cell |ine
(HCT/ VMA6) , sMHSIHErEIE StiaiEs 1 aavehioufadigFpphobi ¢ agents,

i ncluding taxorl. Cytotoxi citTy was assessed 17m HCT116 and HCT VMA6 human

colon carcinoma cells by XTT

(2, 3- bi s(2- ABHRALCT- nj t r o- 5- sul f ophenyl ) - 5- [(phenyl

am no) car bonyl ] - 2+ t etx agok g BYAL 316 easgaY fSeudieng, et al, "Evaluation
of a soluble tetrazoliunm formzan assay or cehl and drug
sensitivity in culture using human and ot her tunDr ceII | i nes", Cancer Res.
48: 4827- 4833, 1988). Cells were plated at 4000 cells/well in 96 wel |
mcrotiter plates and 24 hours | ater drugs were added and seri al

0 R, o
A A
Ry N3 \ZI,‘

H  OE, 3

wherein

R; and R3 are independently selected from the
group comprising phenyl, naphthalene, CgHgCHCH-, and

O .

10 provided, however, R; and R5 are not both phenyl;
Q is CH3-, (CH3)3C—, CH30'—, Cl, Br, F, NOZ'

o - o

This s the 'ap aceman shee!
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diluted. The cells were incubated at 37[err]C for 72 hours at which tine
the tetrazolium dye, XIT, was "added. A dehydrogenase enzyne in |ive
cells reduces the XTT to a formthat absorbs |ight at 450 nm which can be
guantitated spectrophotonetrically. The greater the absorbance the greater
the nunber of live cells. The results are expressed -as—an-+E50 -which-is the
drug concentration required to inhibit cell prolifendtiostEe! éhoapddt bance
at 450 nm) to 50% of that of untreated Tontrol cells. ThREFISEEDts ar
presented in Table 2. Lower nunbers indicate greater—acttvrty.

78 TABLE 2
| C50 7 ie HCT HCT Conpound

116 vwie - PSexdndie 1 385 2.58

2 .084T; 1is hyd@®en, hydroxyl Brotecting groupQ0®%r

0.469;5 -CoT, 4 . 018 0. 825 5

. 025 1438 _ 6 . 021 1.7 7
. 303 >7. 8 T, 1s H, gC3-Cq alkyl, @p#¢ alkemyls C;-Cg 9
. 014 alk¥n&l7or monocylic a1, - . 009 2.26

11 . .014 5

Ac is acetyl, and
E, and E, are independently selected from
20 hydrogen and functional groups which increase the water

solubility of the taxane derivative are useful as antitumor
agents,
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12 . 005 0. 442 13 CQOEMHTE A0

0. 651 14 . 004 ' 0.973 15
. 005 2.17 Taxol 0. 004 0.536 , renaend SHECT
Taxot er e 0. 007 0. 246 N Vi é’\&/'-"g-f\c’t‘ﬁé“above,

it will be seen that the several objects of the invention are achieved.
As various changes could be nade in tH8 above conpositions wthout
departing fromthe scope of the invention, it is intended that all matter
contained in the above deggid Phidm fee interpreted as illustrative and not

inalimting sense. .. 79
What | claimis: 1. A taxane desivativeof the farmylae of the formila
[err] wherein Rlerr] and Rlerr] are
I ndependent|ly selected fromthe group z conpri sing phenyl,
naphthyl, Cerr]Herr] CHCH, and
O R
A
R3 Ifl ¥
H
wherein

Riand _R; are independently selected from the group
comprising phenyl, naphthyl, CéHsCHCH—, and

s it e e

or

OCH;

OCHj3

provided, however, R and R3 are not both phenyl;

Q is CH3—, (CH3)3C—, C}, Br, F, or NO,,

Z is —OT;},

T, is hydrogen, hydroxyl protecting group, or
—CQT,,

Tais H, C;-Ce alkyl, C~Cgalkenyl, C2-Cs alkynyl or
monocylic aryl, and

Ac is acetyl.

This is the replacemant sheet
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[err] ' or
provi ded, however, Rerr] and R err] are not both phenyl; an eT

is CHerr]-, (CH[err])[err]C— C, Br, F, or NJerr], AEPLACER AT S
-Orl[err], T[err] is hydrogen, hydroxyl protecting group, or
-COr[err], Tlerr] is Cerr]-Cerr]al kyl,
Cerr]-Cerr]alkenyl, Cerr]-(err] kynyl or nonocyl i c
aryl, and Ac is acetyl. 80 2.

The taxane derivati ve.ofhe tiatie detatitie ofRERif 1 Wheref R is

Q@.

and Q is as defined in claim 1.
3. The taxane derivative of claim 2 wherein Rj is

phenyl or

and Q is as defined in claim 1.
4. The taxane derivative of claim 1 wherein Rz is

O

.and Q is as defined in claim 1.
S. The taxane derivative of claim 4 wherein R; is

phenyl or

and Q is as defined in claim 1.

6. The taxane derivative of claim 1 wherein Z is
—OH or —OCOCH;.

7. The taxane derivative of claim 1 wherein Rjor R3
is phenyl and Z is —OH or —OCOCH;.

8. The taxane derivative of claim 4 wherein R; is
pheny! and Z is —~OCOCH3;.

9. The taxane derivative of claim 3 wherein Rj i is
phenyl and Z is —OCOCHs;.

S . i - - . «
Thiz i e replaceman sheet
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and Qis as defined in claiml. 3. The taxane derivative of claim2 wherein
Rl err] is phenyl or [err] and Qis as’ defined in claim1l. 4.
derivative of claim1l wherein Rerr] is [err] and Qis a%?h@qvﬁ in
claiml1l. 5. The taxane derivative of claim4 wherein Rerr] is phenyl or
[err] and Qis as defined in claign 1. 6. The taxane derivative of
claim1l wherein Zis -OH or -OCOCH err]. 7. The taxane derivative of
claim1l wherein Rerr] or Rerr] |s phenyl and Zis -OH or -OCOCH[err]

8. The taxane derivajnp v f r and
-OCOCH err] . 9. iﬂ '%hé%g r|v &@fq d’?}ﬂ*% mﬂerﬁwﬁerr] IS phenyl
and Z is -OCOCH er 13? ,an ae
R, 3'S conﬁguranon
11. A pharmaceutical composition which contains the
taxane of claim 1 and one or more pharmacologically
acceptable, inert or physiclogically active diluents or
adjuvants.
12. The composition of claim 11 wherein R;or R3is
phenyl and Z is —OH or —OCOCH;.
13. The composition of claim 11 wherein R; or R3is
phenyl, Z is —OCOCHj, and the taxane has the 2'R, 3'S
configuration.
14. A taxane derivative having the formaula:

&)

O
Il
N

wherein
Riand Rj are independently selected from the group
consisting of phenyl, naphthyl, C¢HsCHCH—,

Q @ '
Q0
0
@ |
. OCH;
R L IR A - e

A



10. The taxane derivative of claim1l wherein Rlerr] or Rerr] is phenyl Z

Is -OCOCH err], and the taxane has the 2' R, 3'S configuration. 11. T
pharmaceuti cal conposition which contains the taxane of claim granﬂrdnéNBF’Htt
nore pharnmacol ogically acceptable, inert or physiologically active diluents
or adj uvants. 12. The conposition of, claim 1l wherein Rlerr] or Rerr] is
phenyl and Zis -OH or -OCOCH err]. 213. The conposition of claim1l

wherein Rlerr] or Rerr] is phenyl, Zis -OCCCH err], and the taxane has

the 2R 3'S configuration, 14. A t axane derivative having the fornul a:
[err] wher ei nProyided; howeyer BiandaRzarqidepbatlephepykel ected from
t he group consi sting fis rmmjy-l- (CIDIO,, CH SO, HCY foQ‘El‘For [err]

82 provi ded, however, azd R[._Qj are not bot h phenyl; Qis

CHeerr]-, (CH e”])[e”]‘? yc{r €. hydrowyl protécting group, or

—COT;,. T; is H, C;-Cs alkyl, C2-Cs alkenyl,
C2-Cs alkyny! or monocylic aryl,

Ac is acetyl, and

E; and E; are independently selected from hydrogen
and functional groups which increase the water
solubility of the taxane derivative, the functional
groups having the formula —COGCOR! wherein

G is ecthylene, propylene, —CH=—CH—, 1,2-

- cyclohexane, or 1,2-phenylene,

R1=0H base, NR2R3, OR3, SR3, OCH,CONR*RS,
or OH,

R2=hydrogen or methyl,

R3=(CH;),NRSR” or (CHz),,NGR"R"RsXG

n==1to 3,

Ré4=hydrogen, lower alkyl containing 1 to 4 carbons,
or

R3=hydrogen, lower alkyl containing 1 to 4 carbons,
benzyl, hydroxyethyl, CH,CO;H, dimethylamino-
ethyl, or

REéR7=lower alkyl containing 1 or 2 carbons, benzyl
or RS and

R7 together with the nitrogen atom of NR6R7 form
the following rings

000

Ré= lowcr alkyl containing 1 or 2 carbons or benzyl,

X©=halide, and

base=NH;, (HOC:H4)3N, N(CH3);,
CH3N(C;H(OH);, NH2(CHp)¢NHz, N-methyl-
glucamine, NaOH, or KOH.

This is the replacemant sheet
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NOJerr]-, Zis -Ol[err], T[err] is hydrogen, hydroxyl protecting group,

or -COfferr], Tlerr] is H derr]-(err] alkyl, (err]-(err] alke ,

Cerr]-Cerr] alkynyl or nonocylic aryl, Ac is acetyl, and FE%PM»CFF""-%E SHEET

E[err] are independently selected from hydrogen and functional groups

whi ch increase the water sol ubi I iggy of the taxane derivative, the

functi onal groups having the fornmula -COGCOR err] wherein G is

et hyl ene, propylene, -CHCH, 1, 2- cycl ohexane, or 1, 2-phenyl ene,

Rl err] =OH base, NR[ er AfRIertaxa@Rierivitivedi elaijn 14cvheraig BNB err] Rl err],

or OH, R err] =hydr ogen or nethyl, Rlerr]=(CH err])[err]NRlerr]R err] or

(CHerr])[err]Nerr]Rerr]Rerr]Rerr] X[err], n=1 to 3,

R err] =hydrogen, |ower al kyl containing to 4 carbons, or Rlerr]=
bons, benzyl, hydroxyethyl,

hydr ogen, |ower alkyl containing 1 to s

CHerr]CJerr]H dinmethylamno- Q—a @). Rlerr]R err] =l ower alkyl
containing 1 or 2 carbons, benzyl o' err] and Rl err] together with
the nitrogen atomof NR[err]Rerr] for the follow ng rings

[err] Rlerr]=lower alkyl containing 1 or 2 carbons or benzyl,

X[ err]=halide, andanddddsasdefined in claim 25. (HOC[err]H err])[err]N,

N(CH err])[err], 16.-The thkirid desividies of Gljibe 14 lwherein R; is

NH err] (CH err])[err]NH err], N-nethyl - gl ucam ne, NaCH, or KOH.
Q ’
and Q is as defined in claim 25.
"~ 17. The taxane derivative of claim 14 wherein Z is
—0OH or —OCOCH;:. '

18. A taxane derivative of the formula

2 1
R3A| 3
H
wherein
R; is selected from the group comprising phenyl,
naphthyl, CélsCHCH—, and

e _
This is the renlzcarant Sheet
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83  15. The taxane derivative of claim 14 wherein Rerr] is [err]
and Qis as defined in claim25. 16. The taxane derivative of R%hﬁ"@?%ﬂ SHEET

wherein R3is [err] and Qis as defined in claim25. 17. ¢ 't axane
derivative of claim14 wherein Zis -OH or -OCOCH err]. 18. A taxane
derivative of the formula [err] 84 wherein R err] is selected from
the group conprising phenyl, naphthyl, Cerr]J]H err]CHCH, and

)

(o}

or
OCH;3
OCH;3

R is selected from the group comprising naphthyl,
CsHsCHCH—, and

)
O

or
QCHj3;

Q is CH3—, (CH3);C—, CH;3;—, Cl, Br, F, or NO;3,

Zis —0OT;,

Ty is hydrogen, hydroxyl protecting group, or
~COT;,

Tais H, C1-Cg alkyl, C2-Cgalkenyl, C:~Cgalkynyl or
monocylic aryl, and

Ac is acetyl. _

19. A taxane derivative of the formula

Tin, g e TR por MRIR Dot

A

T e RN VI it
el . P U



84 J[err] Rlerr] is selected fromthe group conprising nphthyl,
Cerr]Herr] CHCH, and [err] ' ‘ Qis CHerr]-, + GHEET
(CHerr])[err]C, CHerr]-, d, Br, F, or N(err], Zis -C)'I'[er%RF]RLNBE%'\Hr\\]Sis
hydr ogen, hydroxyl protecting group, or -COr[err], T[err] is H,
Cerr]-Cerr] alkyl, (err]-Cerr]al kggyl, Clerr]-Clerr]alkynyl or

nonocylic aryl, and

O Ry 0]
S
R] . ? ¥ z ?' (9] m-
H OH

wherein
R, is selected from the group comprising phenyl,
naphthyl, CsHsCHCH—, and

QD
0L

R3 is selected from the group comprising phenyl,
naphthyl, C¢HsCHCH—, and

<O
00

NIRRT 7o = e otacomen shee
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Ac is acetyl. 19. A taxane derivative of the formula

85 [err] wherein R err] is selected fromthe group
conpri sing phenyl, naphthyl, Cerr]H err] CHCH, and .
[err] Rlerr] is selected fromthe group conprising AFREAGFMENT SHEET

naphthyl, Cerr]Herr] CHCH, and [ergg

o
OCH;,

Provided, however, R; and R; are not both phenyl,
Qis CH3;—, (CH;3);C~, CH30—, Cl, Br, F, or NO;,,
Z is —OT],

T; is hydrogen, hydroxyl protecting group, or

—COT,;,

Tais H, C1~-Cg alkyl, C;-Cg alkenyl, C;-Csalkynyl or
monocyclic aryl, and
Ac is acetyl.
- 20. A taxane derivative of the formula

wherein .
R; is selected from the group comprising phenyl,
naphthyt, C¢HsCHCH—, and

O
Q0
QL.

* [ L ] S *
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86 [err] provi ded, however, Rlerr] and R err] are not both
Qis CHerr]-, (CHerr])[err]CG, CHerr]O, d, Br, F, or NOE{EPI[I}CVM?_Y’ﬁr%*EB

-Of[err], T[err] is hydrogen, hydroxyl protecting group, or -COrf[err],

Tlerr] is H derr]-Cerr]alkyl, Cerr]-Cerr]al kenyl, C[err]-C[err]aIkynyI
or nonocyclic aryl, and Ac is acghyl. 20. A taxane derivative of the

formul a [err] wherein R err|] is selected fromthe group

conpri sing phenyl, naphthyl, Cerr]H err] CHCH, and [err]

R3 is selected from the group compnsmg phenyl,
naphthyl, CsHsCHCH-—, and

OCH;

OCH;

Q is CH3—, (CH3);C—, CH30~—, C}, Br, F, or NOg,

Zis —-OCOT 2

Tz is C2=Cg alkyl, Ca~-Cs alkenyl, C2-Cs alkyny} or
monocyclic aryl, and :

Ac is acetyl

R 0RO s 8 the roplacement sheet
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87 =R[err] Is selected fromthe group conpri sing phenyl, napht hyl ,

Cerr]Herr] CHCH, and [err] Qis CH[err]
(CHerr])[err]C, CHerr]O, d, Br, F, or N\err], Zis - EEMENT[Se\EE]
is (Jerr]-Cerr] alkyl, (err]-Cerr] alkenyl, C[err] C[err]R ‘Eynyl

nonocyclic aryl, and Ac is acetyl. 88

SUBSTITUTED TAXANES AS ANTITUMOUR AGENTS

ABSTRACT
A taxane derivative of the formula

wherein

R; and Ry are independently selected from the
group comprising phenyl, naphthalene, CgHgCHCH~, and

O

provided, however, R; and Ry are not both phenyl;

o . o

R
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89

Z is -0T,,
T, is hydrogen, hydroxyl protecting group, or
-COT;.,
T, is H, C;-Cg alkyl, C,;-Cg alkenyl, C1-Cq
alkynyl or monocylic aryl, ;
‘ Ac is acetyl, and

E; and E, are independently selected from
hydrogen and functional groups which increase the water

solubility of the taxane derivative are useful as antitumor
agents.
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