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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 
anti leukemic and tumor- ~nhibi ting activity. Taxo 1 has a 
2'R, 3'S configurati9n-~nd the following structural formula: 

c, ) 

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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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 invent ion, 

therefore, is the provision of novel taxane derivatives 

15 which are valuable antileukemia and antitumor agents. 

Briefly, therefore, the present invention is 

directed to taxane derivatives of the formula: 



--····--·--· -·--··-----~~=-~~--------------------------·· ---------- . ---- -------

I 

10 

3 

( 3) 

wherein 

R1 and R3 are independently selected from the 

group comprising phenyl, naphthyl, c6H5CHCH-, and 

provided, however, R1 and R3 are not both phenyl; 

Q is CH 3-, (CH 3 ) 3C-, CH30-, Cl, Br, F, -N02 , 

or 

Z is -OT 1 , 

T 1 is hydrogen, hydroxyl protecting group, or 

T2 is H, c1-c 6 alkyl, c1-c6 alkenyl, c1-c6 
alkynyl or monocylic aryl, 
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Ac is acetyl, and 

E1 and E2 are independently selected from 

hydrogen, hydroxy protecting groups and functional groups 

which increase the water solubility of the taxane 

5 derivative. 

Other objects and featur~s 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.,~. Cell Biology, 

15 91: 479-487 (1981) and human cancer cell l~nes, 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 substi tuent to form compounds having a B-amido ester 

substituent at C-13. The 13-lactams have the following 

structural formula: 

0 

R
3Atr 1 2 c 4) 

4 3 

R1 OR2 

wherein R1 and R3 are as previously defined, and R2 is a 

25 hydroxy protecting group, 

13-lactams (4) can be prepared from readily 

available starting materials, as is illustrated by the 

following reaction scheme: 
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(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) ~riethylamine and an acyl chloride 

(LDA is lithium diisopropylamide and LHMDS in 

lithium hexamethyldisilazane) 

c 

The 3-hydroxyl protecting group shown in the above 

reaction scheme is -SiR 5 wherein R5is trialkyl or triaryl 

such as triethyl. The 3-hydroxyl may be protected with 

other standard protecting groups such as 1-ethoxy-

ethyl., or 2,2,2-trichloroethoxymethyl. _ Additi0nal hydroxy 

protecting groups and the synthesis thereof may be found in 

"Protective greoups in Organic Synthesis" by T.W. Greene, 

John Wiley & Sons, 1981. 
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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 substi tuent have the 

following structural formula: 

z 

MQ1111111 

(5) 

AcO 

wherein Z is -OT1 ; T1 is hydrogen, hydroxyl protecting 

group, or -COT2 ; T2 is H, c1-c6 alkyl, c1-c6 alkenyl, c1-c6 
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, Kor 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, 7-0-triethylsilyl baccatin III 

(which can be obtained as described by Greene, et al. in 

25 ~ ll..Q_: 5917 (1988) or by other routes) or 7,10-bis-O­

triethylsilyl baccatin III. 
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As reported in Greene et al., 10-deacetyl 

baccatin III is converted to 7-0-triethylsilyl-10-deacetyl 

baccatin III according to the following reaction scheme: 

1. ( CJH5),S1Cl, C5 H,N 

2. ctt,cocl. c9H9N 

{ 6) (7).a, T1=H 
b, Ti=COCH3 

Under what is reported to be carefully optimized 

conditions, 10-deacetyl baccatin III is reacted with 20 

equivalents of (C2H5 ) 3 SiC1 at 23°C under an argon 
10 atmosphere for 20 hours in the presence of 50 ml of 

pyridine/rnrnol of 10-de.acetyl baccatin III to provide 
7-triethylsilyl-10-deacetyl baccatin III (7a) as a reaction 
product in 84-86% yield after purification. The reaction 

product may then optionally be acetylated with 5 

15 equivalents of CH 3COC1 and 25 mL of pyridine/mmol of 7a at 

0 °C under an argon atmosphere for 48 hours to provide 86% 

yield of 7-0-triethylsilyl baccatin III (7b). Greene, et 

al. in JACS ll..Q., 5917 at 5918 (1988). 

The 7-0-triethylsilyl baccatin III {7b} is 

20 reacted with an organometallic compound such as 



- -·---· - ·-----··· .. ---------------------~--~·····-··--··· ·----- ---- - ---

8 

n-butyllithium in a solvent such as tetrahydrofuran (THF), 

to form the metal alkoxide 13-0-lithiurn-7-0-triethylsilyl 

baccatin III (8) as shown in the following reaction scheme: 

OR 

. 
OCOCH3 

OCOC0 !-fs 

. . 
OCOCH3 

OCOC0 H.s 

(8) 

As shown in the following reaction scheme, 

13-0-lithiurn-7-0-triethylsilyl baccatin III (8) reacts with 

B-lactam (4) in which R2 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. 
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O 0 R1 O 

OTES-Z~ R3)l_~¥omun 
RJ N ( 1) THF H HO 

... (-2)-HF-.-P-yr_i_d_in-.. -. -C-H-3C_N ..... 

R1 OTES 

(10) (4) 

wherein 
R1 and R3 are as previously defined, 

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 13-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 or nonaqueous 
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sterile solutions, suspensions or emulsions. Propylene 

glycol, vegetable oils, especially olive oil, and 

injectable organic esters, e.g. ethyl oleate, may be used 

as the solvent or the vehicle. These compositions may also 

5 contain adjuvants, especially wetting agents, emulsifiers 

or aispersants. 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 

particularly 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, 

E1 and E2 .. For increased water solubility, E1 and E2 may 

independently be hydrogen and -COGCORl wherein 

G is ethylene, propylene, CH=CH, 1,2-cyclohexane, 

·or: 1,2-phenylene, 

25 Rl =OH base, NR2R3, OR3, SR3, OCH 2CONR4R5 OH 

R2 = hydrogen, methyl 

R3 = (CH 2 )nNR6R7 ; (CH 2 )nN~R 6 R 7R 8 X 9 

n = 1 to 3 

R4 hydrogen, lower alkyl containing 1 to 4 

30 carbons 

35 

RS = hydrogen, lower alkyl containing 1 to 4 

carbons, benzyl, hydroxyethyl, CH 2co2H, 

dimethylaminoethyl 

R6R7 = lower alkyl containing 1 or 2 carbons, 

benzyl or R6 and 
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R7 together with the nitrogen atom of NR6R 7 

form the following rings 

I I I I I 

LJQ()(J() 
I 

CH3 

Ra = lower alkyl containing 1 or 2 carbons, benzyl 

x0 = halide 

base = NH 3 , (HOC 2H4 ) 3N, N(CH3 ) 3 , CH3N(C 2H40H) 2 , 

NH2(CH2)5NH2, N-methylglucamine, NaOH, KOH. 

The preparation of compounds in which x1 or x2 is -COGCOR1 

is set forth in Hangwitz U.S. Patent 4,942,184 which is 

10 incorporated herein by reference. 

The following examples illustrate the invention. 

EXAMPLE 1 

O NP1 O 

PhAN~Qlllllll 
I § 
H OH 

HO ~ H!ff 

"" .. -(
:::: ;;; 

Ph ff 
O AcO 
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wherein Npl is 

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

To a solution of 7-triethylsilyl baccatin III (200 ~g, 
0.286 mmol) in 2 mL of THF at -45 °C was added dropwise 0.174 
mL of a l.63M solution of nBuLi in hexane. After 0.5 hat -~5 
0 c, a solution of cis-1-benzoyl-3-triethylsilyloxy-4-(1-
naphthyl) azetidin-2-one (620 mq, 1. 43 mmol) i.n 2 mL of THE' W!tf'I 

added dropwise to the mixture. The solution was warmed to 0 °C 
a~d ~ept at that temperature for 1 h before 1 rnL of· a 10% 
solution of AcOH in THF was added. The mixture was partition~d 
between saturated aqueous NaHC03 and 60/40 ethyl 
acetate/hexane. Evaporation ot the organic layer gave a residue 
which was purified by filtration through silica gel to gi~e 3~5 
mg of a mixture containing (2'R,3'S)-2',7-(bis)triethyls1lyl-
3'-desphcnyl-3'-(1-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.B 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 satu~ated aqueous sodium 
bjcarbonate and ethyl acetate. Evaporation of the ethyl 
acetate solution gave 260 mq of material which was purified by 
flash chromatography to give 166 m9 (64%) of 3'-(1-naphthyl) 
taxol, which was recrystallized from methanol/water. 
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m.p. 164-165 "C; (CX)H:J,.-52.6° (c 0.005, CHC1 3). 

lH NMR (CDC1 3 , 300 MHz) O 8 .11 {d, J • 7. l Hz, 2H, benzoa~e 
ortho) ! 8 .11 (m, 3H, aromatic), 7. 91 (m, ·3H, aromatic), 7. 70 
{m, 2H, aromatic), 7.63-7.46 (m, 7H, aromatic), 6.75 (d, J = 
8.8 Hz, lH, NH), 6.52 (dd, J• 8.8, 1.6 Hz, lH, H3 1

), 6.27 (s, 
lH, HlO), 6.2'7 (dd, J er: 9.1, 9.l Hz, lH, Hl3), 5.68 (d, J - 1.1 
Hz, lH, H2~), 4.85 (dd, J • 7.6, 2.2 Hz, lH, HS), 4.97 (dci, J .. 

1.6 Hz, lH, H2 1 ), 4.39 {m, lH, H7), 4.24 {d, J • 8.5 Hz, lH, 
H20cx), 4.17 (d, J • 8.5 Hz, lH, H20~), 3.80 (d, J - 7,1 Hz, lH, 
H3), 3. 65 (br, lH, 2 'OH), 2. 55 (rn, lH, H6a), 2. 48 (br, lH, 
70H), 2.41 (s, 3H, 4Ac), 2.38 (m, lH, H14), 1.96 (s, 3H, lOAc), 

1.86 {m, lH, 86~), 1.80 (br s, 3H, Me18), 1.76 (s, lH, lOH), 
1.69 (s, 3H, Me19), 1.28 (s, 3H, Mel7), l.16 (s, 3H, Me16). 

EXAMPLE 2 

0 NP2 0 

PhAN~Qlllllll 
I ~ 
H OH 
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wherein Np 2 is 

Preparation of 3'-desphenyl-3'-(2-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 l.63M solution of nBuLi in hexane. After 0.5 hat -~5 
°C, a solution of cls-1-benzoyl-3-triethylsilyloxy-4-(2-
naphthyl)azetidin-2-one (620 mq, l.43 mmol) in 2 mt of THE' w"s 
added dropwise :o the mixture. The sol.ution was warmed to O ''C 
and kept at ~ha~ temperature for l h before 1 rnL of a 10\ 
solution of AcOH in THF was added. The mixture was partitioned 
between saturated aqueous NaHC03 and 60/40 ethyl 
acetate/hexane. Evaporation of the organic layer gave a rcsidul~ 

which was purified by filtration throuqh silica gel to give 3?.0 
mg of a mixture containing (2'R,3 1SJ-2',7-(bisltriethylsilyl-
3'-desphenyl-3'-(2-naphthyl) taxol and a small amount of the 
(?.'S,3'R) isomer. 

To a scilution of 320 mg (0. 283 mmol) of the mixture 

obtained from the previous reaction in 18 rnL of acetonitrjle 
and 0.93 mL of pyridine at 0 °c was added 2.8 ml~ of 48% aqueous 
Hr. The mixture was stirred at O 0c 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 hy 
flash chromato9'raphy to qive 166 m9 (64\) of 3'-desphenyl-3'-· 

(?.-naphthyll taxol, which was recrystallized from 
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methanol/water. 

m.p 164-165 :JC; (a.J2s.~, -52.6° (c 0.005, CHC1 3 ), 

1H NMR _(CDC13' 300 MH'Z) s 8 .14 (d, J ... 7. J Hi, 2H, benz.oate 

ort;ho), 7. 96 (m, lH, aromatic), 7. 90 (m,· lH, aromatic), 7. 85 

(m, 2H, aromatic), 7. 76 (m, 2H, aromatic), 7. 60 (m, 3H, 

aromatic), 7.52 (:n, 4H, aromatic), 7.41 (rn, 2H, aromatic), 7,01 

(d, J • 8.8 Hz, lH, Nill, 6.27 (s, lH, H10), 6.26 (dd, J .. 9.2, 

9 • 2 Hz , 1 H, H 13 > , s . 9' < dd , J - a . s , 2 . s Hz , i tt , H 3 , i , s . Ga (ct , 

J = 7.l Hz, lH, H2~), 4.93 {m, lH, HS), 4.92 {m, lH, H2'), 4.39 

(m, lH, H7), 4. 30 (d, J • 8. 5 Hz, lH, H20~), 4. 20 (d, J - 8. 5 

Hz, lH, H20~), 3.81 (d, J • 7.1 Hz, lH, H3), 3.60 (d, J • 5 Hz, 

lH, 2'0H), 2.48 (m, lH, H6a), 2.45 (br, lH, 70H), 2.39 (s, 3H, 

4Ac), 2.30 (m, 2H, Hl4), 2.24 (s, 3H, lOAc), 1.83 (I'll, lH, H6P>, 
1. 8 2 ( b r s , 3 H , Me l 8 ) , 1. 6 8 ( s , l H, l OH l , 1. 6 8 ( s , 3 H, Me 1 9 ) , 

1 • 2 4 < s , 3 H , Me l 7 ) , l • 14 ( s , 3 H , Me 1 6 ) • 
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EXAMPLE 3 

01111111 

HO 
0 

Ph_/ 
\\ AcO 
0 

----.·~T 

P=eparation of 3'-desphenyl-3'-(4-methoxyphenyl) taY.ol. 

To a solution of 7-triethylsilyl baccatin III (200 mg, 
0.286 nunol) in 2 mL of TH!' at -45 °c was added dropwise O.l"l.tl 
mL of a 1.63M solution of nBuLi in hexane. After O.~ h at -~5 
°C, a solution ot c1s-l•benzoyl-3-triethylsilyloxy-4-(4-
methoxyphenyl) azetidin-2-one {590 mq, 1, 43 mmol} in 2 ml. of :'HF 
was add~d dropwise to the mixture. The solution was warmed to 
0 °c and kept at that temperature for 1 h before 1 rnL of a _l 0% 
solution of AcOH in THF was added. The mixture was partitioned 
between saturated aqueous NaHC03 and 60/40 ethyl 
acetate/hexane. Evaporation of the orqanic layer gave a reRidue 
which was puri!ied by filtra~lon throuqh silica qel to qivc 320 
mg of a mixture containing (2'R,3'S)-2',7-(bis)triethylsilyJ-
3'-desphenyl-3'-(4-methoxyphenylJ taxol and a small amount of 
the (2' S, 3' R) isomer. 

To a solution of 320 mq (0.288 mmol) of the mixture 
~btained from the previous ~eaction in 18 mL of acetonitrile 
and J. 93 rr..L of pyridine at 0 °C was added 2. 8 ml. of 48% aqu~ous 
HF. T~e mix~ure was stirred at 0 °C fo~ 3 h, then at 25 °c foL 
13 h, and partitioned between saturated aqueous sodium 
bicarbonate and ethyl acetate. Evaporation of the ethyJ 
acetate solution gave 255 m9 of material which was purified by 
flash chromatography to give 172 mq (6911) of 3'-desphenyl-~i'­

(4-me:hoxyphenyl) taxol, which was recrystallized from 
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me:tar.cl/water. 

lH N~R (:DC1 1 , 300 MHz) o 8 .12 {d, J "" 7 .1 Hz, 2H 1 bem:oate 
ort..hol, ·.7. 72 (rn, 2H, aromatic), 7. 59 (:n, lH, aromatic!, 7. 53-
7. 36 (m, SH, aromatic), 6.96 (d, J ... B.6 Hz, lH, NH), 6.90 (m, 
2H, aromatic), 6.26 (s, lH, H10), 6.21 (dd, J - 9.3, 9.3 Hz, 
1 H, H 13 ) , 5 . 7 0 ( dd I ,j .. 8 . 8 I 2 . 7 Hz, l H, H 3 I ) I 5 . 6 6 ( d, J - 6 . 8 
Hz, lH, H2j3), 4.93 Cdd, J'•9.9, 2.2Hz, lH, HS), 4,74 (dd, J'"' 
5.5, 2.7 Hz, lH, H2 1 ), 4.39 (m, lH, H7), 4.29 (d, Jr' 8.8 Hz, 
lH, H20Cl), 4.18 (d, J • 8.8 H:z, lH, H20~), 3.70 (d, J"" 6.~ H:--:, 
lH, H3), 3.78 (s, 3H, l\r.QMe.), 3.67 (d, Ja 5.5 Hz, lH, 2'0H), 
2.61 {m, lH, H6a), 2.50 (d, J - 4.4 Hz, lli, 70H), 2.37 (s, 3H, 
4Ac), 2.31 (m, -2H, H14), 2.22 (S, 3H, lOAc), l.84 (m, lH, H6~), 
1. 79 (br s, 3H, Mel8), l. 79 (s, lH, lOH), 1. 67 (s, 3H, Mel9J, 
1.22 (S, 3H, Me17), 1.13 cs, 3H, Mel6). 
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EXAMPLE 4 

01111111 

HO 
0 

Ph_/ 
\\ AcO 
0 

Preparation a! 3 1 -desphonyl-3'-(4-chlorophenyl) taxol. 

To a solution ot 7-triethylsilyl baccatin III (200 mg, 
0.286 mmol) in 2 mL of THF at -45 °C was added dropwise C.J74 

mL 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-(4-
ctllorophenyl) azetidin-2-one ( 595 mg, l. 43 mmol) j n 2 mL of '!'Hr· 

was added dropwise to the mixture. The solution was warmed to 
n '"'C and kept at that temperature for 1 h before l rnL of a - l O!'f. 
solution of AcOH in THF was added. The mixture was partitioned 
between saturated aqueous NaHco3 and 60/40 ethyl 
acetate/hexane. Evaporation of the orqanic layer 9ave a residue 
which was purified by filtration throuqh silica gel to givn 320 
mg of a miKture containing (2'R,3'S)-2',7-(bis)triethyJsjlyl 
3'-desphenyl-3'-(4-chloropnenyl) taxol and a small amount of 
the (2' S, 3' P.) isomer. 

To a solution of 320 m9 (0.287 mmol) of the mixture 
obtained from the previous reaction in 18 mL of acetonitrilc 
and 0.93 mL of pyridine at 0 °C was added 2.8 mL of 48% aqueou~ 
Hf. The mixture was stirred at 0 °C for 3 h, then at 25 nc for 
13 ~, and partitioned between saturated aqueous sodium 
bicarbonate and ethyl acetate. Evaporation of the ethyl 
acatate solution gave 255 mg of material which was purified by 
flash chromatography to give 158 mg (62\) of 3'-desphenyl-3'­
(4-chloroph~nyl) taxol, which was recrystallized from 
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met:l·.ar.cl/water. 

rr..p. 173-175 °C; [CX.J2'H• -50.8° (C 0.01, C.HCl3}. 

1H ~~R (CDC1
3, 300 MHz) 0 8.13 (d, J a 7.1 Hz, 2H, benzoate 

ortlio), . 7. 72 (d, J .. 8, 2 Hz, 2H, bentamide ortho), 7. 65-7, 35 
(m, lOH, aromatic), 6.97 (d, J • 8.8 Hz., lH, NH), 6.?.7 (s, lM, 

H l o > , 6 . 2 s < dd, J - e . 3, a . 3 Hz, 1 :i., H 13 > , s . 1 e < d ct, J .. a . R , 
2.2 Hz, lH, H3'), 5.67 (d, J .. 7.l !iz., lH, H2j!), 4.95 (dd, Lr"'"· 

8.8, 2.2 Hz, lH, HS), 4.77 (br s, l.H, H2'), 4,40 (m, lH, H7l, 

4.31 {d, J=8.2Hz, lH, li20a.), 4.19 (d, J-8.2!-i:t, lH, 
H20~), 3.80 (d, J .. 7.1 Hz, lH, H3), 3.6l. (br s, lH, 2'0H), 
2 • 5 4 ( m, 1 H , H 6 a l , 2 • 3 8 ( s , 3 H , 4 Ac ) , 2 • 3 2 ( m, 2 H , H 1 4 ) , 2 . 2 4 
(s, 3H, lOAc}, 1.85 (m, lH, H6~), l.80 (br s, 3H, Mel8), l.68 
(s, 3H, Mel9), l.23 (s, 3H, Mel7), 1.14 (s, 3H, Me16). 
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EXAMPLE 5 

HO 
0 

Ph_/ 
\\ AcO 
0 

Preparation of 3'-desphenyl-3'-!4-brornophenyl) taxoJ. 

To a solut:on of 7-triethylsilyl baccatin III (200 rog, 
0.286 mmol) in 2 mL of THF at -45 °C was added dropwise C.J74 

mL of a l.63M solution of n8uti in hexane. After 0.5 hat -45 
~c. a solution o~ cls-1-benzoyl-3-triethylsilyloxy-~-(4-
bromophenyl)azetidin-2-one (660 mg, 1.43 mmol) in 2 mL of ~HF 
was added dropwise to the mixture. The solution was warmed to 
0 nc and kept at that temperature for 1 h before 1 rnL of ~ 10% 

solution or AcOH in THF was added. The mixture was partitioned 
between saturated aqueous NaHC03 and 60/40 ethyl 
acetate/hexane. Evaporation of the or9anic layer gave a residu~ 

which was purified by filtration through sil~ca gel to give 330 

mg of a ~ixture containing {2'R,3 1 Sl-2',7-(bis)triethylsilyl-
3'-desphenyl-3'-(4-brornophenyl) ta~ol and a small amount of th~ 
(2'S,3'R) isomer. 

To a solution of 330 mg (0.284 mmol) of the mixture 

obtained from the previous reaction in 18 rnL of acetonitrilc 

and a. 93 :nL of pyridine at O 0c was added 2. 8 mL cf 48% aqueou~: 

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

bicarbonate and ethyl acetate. Evaporatjon of the ethyl 
acetate sol'..ltio:i gave 265 m9 of material which was puri.fj eel by 

fl~$h c~romatography to give 186 mg (64\) of 3'-desphenyl-3'­

(4-bromophe~fll ~axol, which was recrystallized from 
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rr.et:f:ar.ol/water. 

m.p. 170-172 °:; [CX.)2',. 1 -SQ,94ri (c 0.01, CP.Cl 3). 

:H ~~R (CDC1_1 , 300 MHz) O 8 .12 (d, J • 7. 2 .Hz, ?.H, benzoate 

orthc),. 7. 71 (m, 2H, aromatic), 7. 61 (m, l!i, aromaticl, 7. 50-

7. 47 (m, 6H, aromatic), 7.38 (m, 3H, aroma<:ic), 7.04 (d, Ju 

8 . 8 Hz I 1 HI NH) , 6 . 2 7 ( s, 1 H, !U 0) , 6 . 2 3 ( dd, J - 8 . 2 I 8 . 2 I! z I 

lH, H13) 1 5.75 (dd, J• 8.8, 2.2 Hz, lH, H3'), !;,66 (d, J- ?.'. 

Hz, lH, H2~), 4,94 (dd, J• 9.3, 1.7 Hz, lH, HS), 4.75 (dd, ,J:-

2.2 Hz, lH, H2 1 ), 4.38 (m, lH, H7), 4.2~ (d, J•· 8.2 HT., :H, 

H200:) I 4 .18 (d, J - a. 2 Hz, lH, H20~), 3. 79 (d, J - ., • l Hz, lH, 

H3), 3.7 (br, lH, 2'0H), 2.53 Cm, lH, H6CX), 2.38 (br, lH, 70H), 

2.37 (s, 3H, 41\c), 2.30 (m, 2H, 11141, 2.23 (s, 3H, 10'1.c), :.87 

(m, lU, H613>, 1. 80 (br s, 3H, Mel Bl, 1. 80 (s, lH, lOH), 1. 6'7 

(s, 3H, Me19), 1.22 (s, 3H, Mel?), l.13 (S, 3H, Mel6). 
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EXAMPLE 6 

01111111 

HO 
0 

Ph___,.( 
\ \ A.co 
0 

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

To a solution of 7-triethylsilyl baccatin III (200 mg, 
0.286 mrnol) in 2 rnL of THF at -45 °C was added dropwise 0.174 
mL of a l.63M solution of nBuLi in hexane. After 0.5 h at -45 
°C, a solution of cis-1-benzoyl-3-triethylsilyloxy-4-(3,4-
methylenedioxyphenyl)azetidin-2-one (610 mg, 1.43 rnmol) in 2 mL 
of THF was added dropwise to the mixture. The solution was 
warmed to 0 °C and kept at that temperature for l h before 1 nu. 
of a 10\ solution of AcOH in THF was added. The mixture was 
partitioned between saturated aqueous NaHC03 and 60/40 ethyl 
acetate/hexane, Evaporation of the organic layer gave a residu~ 
which was p~rif ied by filtration through silica gel to give 32C 

~g of a mixture containing (2'R,3'S}-2',7-(bis}triethylsiJyl-
3'-desphenyl-3'-<3,4-methylenedioxyphenyl) taxol and a small 
amount of the {2'S,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 0 °C was added 2.8 mL of 48% aqueous 
Hf. The mixture was stirred at 0 °c ~or 3 h, then at 25 °C !o: 
13 h, and partitioned between saturated aqueous sodium 
bi~arbonate and ethyl acetate. Evaporation of the ethyl 
acetate solution gave 113 mg of material which was purified by 

flash chromatography to give 165 r.ig (64ft) of 3'-desphenyl··3'-
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(3,4-methylenedioxyphe~yll taxol, which was recrystallized from 

er.ethanol/water. 

m.p. 178-180 °C; ~CX)2~11 , -46.6° (C 0.005, CBC1 3J. 

1H NMR ·(CDCl:ll 300 MHz) 0 8 .14 (d, J = 7. 2: Hz, 2H, benzoate 

ortho),· 7.72 (m, 2H, aromatic), 7.15 (rn,· lH, aromatic), 1.50 

(m, 2H, aromatic), 7. 39 (m, 2H, aromatic), 7. 0 (m, lH, 

aromatic), 6. 94 (m, 2H, a=omatic}, 6. BS (d, J. • 9 .1 Hz, H!, 

NH), 6.83 (m, lH, aromatic), 6.28 (s, lH, HlO), 6.23 (dd, J .. 

9.1, 9.l Hz, lH, H13), 5.97 (s, 2H, methylene), 5.69 (dd, J•= 

9.l, 2.5 Hz, lH, H3'), 5.68 (d, J• 6.9 Hz, lH, H2~), L95 (dd, 

J"" 9.6, 2.2 Hz, lH, HS), 4.72 (dd, J • 2.5 Hz, lH, H2'), 4.41 

(m, lH, H7), 4.31 (d, J.,,. 8.4 Hz, lH, H20Cl.} 1 4.20 (d, Ju 8.4 

Hz, lH, H20~), 3.Bl (d, J- 6.9 Hz, lH, H3}, 3.60 (br, lH, 

2'0H), 2.56 (m, lH, H6a.), 2.43 (d, J• 4.1 Hz, lH, 70H), 2.39 

(s, 3H 1 4Ac), 2 .31 (m, 2H, Hl4), 2 .24 (s, 3H, lOAc), 1.88 (rn, 

lH, H66), 1.82 (br s, 3H, Mel8}, 1.69 (s, lH, lOB), 1.68 (S, 

3 H, Me 19) , l • 2 4 ( s , 3 H , Mel 7 ) , l . 15 ( s , 3 H , Me 1 6 ) . 
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01111111 

HO ~ H~ 

-(
- ~ 

"'" 
Ph Ac! 

0 

Preparation of 3'-desphenyl-3'-(3,4-dimethoxyphenyl) 

~o a solution of 7-triethylsilyl baccatin III (200 mg, 
0.?.86 mmol) in 2 mL of THF at -45 °C was added dropwise 0.17~ 
mL of a 1.63M solution of nBuLi in hexane. After 0.5 h at -15 
0c, a solution of cis-l-benzoyl-3-triethylsilyloxy-4-(3,4-
dimethoxyphenyl)azetidin-2-one (630 mq, 1.43 mmol) in 2 mL of 
THF was added dropwise to the mixture. The solution was w~rmcd 
to O ~c and kept at that temperature for 1 h before 1 mL of a 
lOi solution of AcOH in THF was added. The mixture was 
partitioned between saturated aqueous NaRC03 and 60/40 ethyl 
ac~tate/~exa~e. Evaporation ot the organic layer gave a re~id~~ 
which was purified by filtration th~ou9h silica 9el to give 33C 
mg of a mixture containinq (2'R,3'S}-2',7-(bisltriethylsilyl-
31-desphenyl-3'-(3,4-dimethoxyphenyl) taxol and a smalJ 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 rnL of acetonitrile 
and 0.93 mL of pyridine at O 0c was added 2.B mL of 48\ aqu~ous 
HF. The mixture was stirred at 0 °c for 3 h, then at 25 ~c for 
13 h, and partitioned between saturated aqueous sodium 
bica=bonate and ethyl acetate. Evaporation of the ethyl 
acetate solution gave 260 mg of material which was purifjcd by 
flash chromatography to give 175 mg (67%) of 3'-desphenyl-3'-
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(3,4-dirr.et'.'.".c.xyphenyl) taxol, which wss recrystallized fr.om 
iret~anol/water. 

m.p. 165-167 °C: [cxpsN• -42.0° (C 0.0C5, CHC1 3). 

!H ?-JM:\ (CDCl], 300 MHz) o 8.12 (d, J a 8.3 Hz, 2!1, benzoate 
ortho), 7. 73 (d, J - 8. 2 H2, 2H, benzamide ortho), 7. 65-i, 35 
(m, 6H, aromatic), 7. l-7. 0 (m, 2H, aromatic), 6. 94 (d, J - 8. 8 

H2, lH, NH), 6.88 (d, J • 8.3 Hz, 2H, aromatic), 6.27 (S, ::.H, 
H l 0) , 6 . 21 ( dd, J "' 9 . 3, 9 . 3 :i z, l H, H 13) , 5 . 6 9 ( m, 2 H, H 3, 
H2/3), 4.94 (dd, Hz, Jra 9.9 1 2.2 Hz, lH, HS), 4.77 (d, J• 2.8 
Hz, lH, H2'), 4.39 (dd, J • 11.0, 6.6 Hz, lH, H7), 4.30 (d, J 
... 9.5 Hz, lH, H20Cl), 4.19 (d, J"" 8.5 Hz, lH, H20~), 3.88 (s, 
3H, ArOC:le,), 3.87 (s, 3H, ArO,MA), 3.00 (d, J • 7.1 Hz, lH, H3), 
3.59 (d, J - 4.4 Hz, lH, 2'0H), 2.54 (m, lH, H6<X), 2.38 (s, 
3H, 4Ac), 2.36 (:n, 2H, H14a, H14~), 2.23 (9, 3H, lOAc}, l,86 
(m, lH, H6~), 1.80 (br s, 3H, Mel8), 1.68 (s, 3H, Mel9), 1.23 
(9, 3H, Mel 7), 1.14 (9, 3H, Mel6). 
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E:XAMPLE 8 

01111111 

HO 
0 

Ph__,.(" 
\\ AcO 
0 

Preparation of 3 1 -desphenyl-3'-(4-nitrophenyl) taxol. 

To a solution of 1-triethylsilyl baccatin III (200 mg, 
0.286 mmol) in 2 ml. of THF at -45 °c was added dropwise C.J74 
mL of a l.63M solution of nBuLi in hexane. After 0.5 hat -45 

~c, a solution of cis-l-benzoyl-3-triethylsilyloxy~4-(4-
nitrophenyl) azetidin-2-one (6l0 mq, l. 43 mmol) in 2 ml. of '.:'HF 
was added dropwise to the mix~ure. The solution was warned to 
0 ~c and kept at that temperature tor l h before 1 mL of: a 10% 
solution of AcOH in THF was added. The mixture was partit:oned 
between saturated aqueous NaHC03 and 60/40 ethyl 
acetate/hexane. Evaporation o~ the orqanJc layer qave a r~sidue 

which was purified by filtra~ion through silica qel to give 320 
mg of a mixture containing (2'R,3'S)-2 1 ,7-(bis)tr1ethyls~lyl-

3'-desphenyl-3'-(4-nitrophenyl) taxol and a smal: arnounL of the 
(2'S,3'R) isomer. 

To a solution of 320 mq (0.284 ~~ol) of the mixture 

obtained from the previous reaction in 18 mL of acetonitrilc 
and 0.93 mL of pyridine at 0 °C was added 2.B·rnL of 48% aqueou$ 
HF. The miKtura was stirred at 0 °c to~ 3 h, then at 25 °c fo[ 
13 h, and parti~ioned between saturated aqueous sodium 

bicarbonate and e~hyl acetate. Evaporation of the ethyl 
a:etate solution gave 255 mg of material which was purjfiect by 

flash chroma~ography to give 147 mg (57%) of 3'-desphenyl-~'­
(4-nitrophenyl) taxol, which was recrystallized from 
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rr.e-:::anol/water. 

rt .. ~. 188-190 °C; (CX)~~N• -63,7° (C 0.01, CHC1 3). 

:H ~:-1R (CDC1 3 , 300 MHz) 8 8.26 (d, J ~ 8.8 Hz, 2H, benzoate 
ort:ho), 8, 20 (m, 2H, aromatic), 7, 73 (m, 4H, aromat J.C), 7. 60 

(rr., lfj, aromatic), 7. 52 (m, 4H, aromatic), 7. 41 (m, lH, 

aromatic), 7.15 (d, J • 8.8 Hz, lH, :-:IH); 5.25 (s, lH, HlO), 

6.26 (dd, J • 9.3, 9.3 Hz, lH, Hl3), 5.93 (dd, J • 8.8, 2.8 Hz, 

lH, H3'), 5.66 (d, J == 6.6 Hz, lH, H2~), 4.94 (dd, Jc 9.3, l,'7 

H 2 I 1 H , H 5 ) I 4 • a 2 ( dd , J .. 3 • 9 I 2 • e Ht , l H , H 2 I ) , 4 • 3 8 ( m I 1 H , 

H7) I 4.30 (d, J .. 8.8 Hz, 1H, H20CX), 4.19 (d, J .. s.e Hz, lH, 

H20~), 3.86 (d, J• 3.9 Hz, lH, 2'0H), 3.79 (d, Ja 6.6 Hz, lH, 

H3), 2.55 (rn, lH, H6CX), 2.46 (d, J - 3.a Hz, lH, 70H), 2.41 (s, 

3lI, 4Ac), 2.38 (rn, 2H, Hl4), 2.23 (s, 3H, lOAc), 1.82 (m, lll, 

H6~), 1.80 (br s, 3H, Mel6), 1.74 (s, lH, lOHl, 1.68 (s 1 3H, 

Mel9), l.21 (s, 3H, Mel7), 1.13 (S, 3H, Me16). 



F 

0 

28 

EXAMPLE 9 

01111111 

HO 
0 

Ph~ 
\\ AcO 
0 

-----·--.. ---------

Preparation of 3'-desphenyl-3'-(4-fluorophenyl) taxoJ. 

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~ 
:nL of a 1.63M solution of nBuLi in hexane. After 0.5 hat -4S 
=c, a solut~on of cjs-l-benzoyl-3-triethylsilyloxy-4-(4-
fl'.lorophenyl)azetidin-2-one (570 mg, 1.43 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 1 h before 1 mI. of a_ 1oq; 
sol'.ltion of AcOH in THF was added. The mixture was partitjoncd 
be•.:.ween saturated aqueous NaHC03 and 60/40 ethyl 
ac~tate/hexane. tvaporation of the organic layer gave a residue 
which was purified by filtration through silica gel to give 31~ 
mg of a mixture containinq (2'R,3'S)-2 1 ,7-lbis)triethylsilyl-
3'-desphenyl-3'-(4-fluorophenyl) taxol and a small arno~nt of 
~he (2'S,3 1 R) isomer. 

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% 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 9ave 250 mg of material which was purified by 
flash chromatography to give 160 mg (64~) of 3'-desphenyl-3'­
(4-fluorophenyll taxol, which was recrystallized from 
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rr.et.hancl/wat;er. 

rc.p,J7l-l73 °C; [CX.J2!H• -49.0° (C 0.005, CHCl3). 

1 11 NMR (CDCl.,, 300 MH:z) ~ 8.13 (d, J"" i,5 Hz, 2H, ben:z.oate 

orthc), 7.25 (m, 2H, aromatic), 7.61 (m,:lH, aromatic), 7.50 

(m, 41i, aromatic), 7. 43 (:n, 2H, aromati.c), 7. 10 (m, 2H, 

aromatic), 6.96 Cd, J .. 8.7 Hz, lH, NH), 6.27 (s, lH, HlO), 
6 . 2 5 ( dd, J =- S , 7 , 9 . 7 Hz , l H, H 13 ) , 5 , 7 9 ( dd, J .. 8 , 7 , 2 . 4 Hz , 

lH, H3'}, 5.67 (d, J • 7.1 Hz, lH, H2~), 4.45 (dd, J • 7.9 Hz, 
lH, HS), 4.76 (dd, J• 4.B, 2.4 Hz, lH, H2'J, 4.39 (m, lH, !17), 

4.31 (d, J - 8.9 Hz, lH, H20CX.), 4.20 (d, J •a.; H.z, lH, H20~j, 

3.80 (d, J .. 7.1 Hz, lH, H3), 3.57 (d, J • 4.8 Hz, lH, 2'0H), 
2.58 (m, lH, H6a), 2.43 (d 1 J• 4.3 Hz, lH, iOH), 2.39 (s, 3H, 
4Ac), 2.30 (m, 2H, Hl4), 2.24 (s, 3H, lOAc), l.85 (m, :H, ll6P), 

l.90 (br s, 3H, Mel8), 1.69 (S, lH, lOH), l.55 (S, 3H, Mel~}, 

1.23 (S, 3H, Mel?), 1.14 (s, 3H, Hel6). 
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~XAMPLE 10 

Jl):~),0""'" 
I § 
H OH 

Cl 

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

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

0.286 rrunol) in 2 mL of THF at -45 °C was added dropwise 0.174 

mL of a l.63M solution of nBuLi in hexane. After 0.5 hat -45 

°C, a solution of (+}-cis-1-(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 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 NaHC03 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 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 252 mg of 

material which was purified by flash chromatography to give 213 

mg (84%} of N-debenzoyl-N-(4-chlorobenzoyl) taxol, which was 

recrystallized from methanol/water. 
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m.p. 179-181 'JC; [0.) 25 ~a -49.8::; (c 0.01, CHC1 3 }. 

: H : ; ~!R ( c D c 1 3 ' 3 0 0 MHz ) 8 8 . 1 2 ( d ' J = 7 . 1 Hz ' 2 H ' be n z cat e 
crthol, 7. 64 (:n, 2H, aromatic), 7. 60 (m, lH, a_::-omatic), 7. 49 
(:n, 9H, aromatic}, 7.03 (d, J = 8.8 Hz, lH, NH), 6.26 (s, lH, 
H10), 6.21 (dd, J = 8.2, 8.2 Hz, lH, Hl3}, 5.76 (dd, J = 8.8, 
2.2 Hz; lH, H3'}, 5.66 (d, J = 7.1 Hz,. lH, H2Pl, 4.92 (dd, J = 

9.9, 1.1 Hz, lH, HS), 4.77 (dd, J = 5.5, 2.2 Hz, lH, H2'), 4.38 
(m, lH, H7), 4.29 (d, J = 8.8 Hz, lH, H20a.), 4.18 (d, J = 8.5 
Hz, lH, H20Pl, 3.78 (d, J = 6.6 Hz, lH, H3), 3.35 (d, J = 5.5 
Hz, 1 H, 2 ' OH) , 2 . 5 5 ( m, 1 H, H 6a.) , 2 . 4 9 ( d, J = 4 . 2 Hz, 1 H, 
70H), 2.36 (s, 3H, 4Ac}, 2.28 (m, 2H, H14}, 2.22 (s, 3H, lOAc), 
1.85 (m, lH, H6p), 1.77 (br s, 3H, Mel8), 1.76 (s, lH, lOH), 
1 . 6 7 ( s ' 3 H , Me 1 9 ) , 1 . 2 2 ( s , 3 H ' Me 1 7 ) , 1 . 13 ( s , 3 H , Me 1 6 ) . 
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EXA_MPLE 11 

Preparation of N-debenzoyl-N-(4-brornobenzoyl) 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 l.63M solution of nBuLi in hexane. After 0.5 hat -45 

~c, a solution of (+)-cis-1-(4-bromobenzoyl)-3-

t=iethylsilyloxy-4-phenylazetidin-2-one (236 mg, 0.513 ~moll in 

2 ~L of THF was added dropwise to the mixture. The solution 

~as ~a=med to 0 °C and kept at that temperature for 2 h before 

l ~L of a 10% solution of AcOH in THF was added. The mix~ure 

~as par~itioned between saturated aqueous NaHC0 3 and 60/40 

ethyl 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'S)-2',7-(bis)triethylsilyl-N­

debenzoyl-N-(4-brornobenzoyl) taxol. 

To a solution of 322 mg of this crude product in 12 mL of 

acetonitrile and 0.6 mL of pyridine at 0 °C was added 1.8 mL of 

42~ aqueous HF. The mixture was stirred at 0 °C for 3 h, then 

a~ 25 °C for 13 h, and partitioned between saturated aq~eous 

scdi~m bicarbonate and ethyl acetate. Evaporation of the ethyl 

aceta:e solution gave 312.2 mg of material which was purified 

by flash chromatography to give 254 mg (96%) of N-debenzoyl-N­

(4-bromobenzoyl) taxol, which was recrystallized from 

rr.et hanol/ water. 
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~;-: :::·!~ (CDCl 3 , 300 MHz) 8 8 .14 (d, J = 7. l Hz, 2H, be!"lzcate 

:-=:hol, 7.i-7.3 (m, 12H, aromatic), 6.96 (d, J=8.8 Hz, :.:t, 
~·: ;-:: ) , 6 . 2 7 ( s , l H , H 1 0 } , 6 . 2 2 ( d d , J = 9 . l , 9 . 1 H z , 1 :i , :--i :!. 3 i , 
- .., -
;) • ' I (dd, J = 8.8, 2.2 Hz, lH, HJ'}, 5-;67 (d, J = 7.2 :.J-. ... "', 

, .. 
~:-t, 

:-i2b} , 4 . 9 4 ( dd, J = 9. 9, 2 . 2 Hz, lH, HS) , 4 . 7 8 ( dd, J = 5 . C·, 
2.7 Hz, lH, H2'}, 4.40 (rn, lH, H7), 4.30 (d, J 8.5 !-iz, :.::, 
:-!20a), 4.19 (d, J = 8.5 Hz, lH, H20~), 3.79 (d, J = 7.2 Hz, :.::, 
:--£3), 3.48 (d, J 5.0 Hz, lH, 2'0H), 2.54 (rn, lH, H6a}, 2.45 
( d, J = 4 . 4 Hz , 1 H, 7 o H) , 2 . 3 7 ( s , 3 H, 4 Ac) , 2 . 3 O ( m, 2 H, H 14 a, 
Hl4~), 2.24 (s, 3H, lOAc), 1.88 (m, lH, H6~), 1.78 (br s, 3H, 
Me 1 8 } , l . 6 8 ( s , 3 H, Me 1 9) , 1 . 2 4 ( s , 3 H, Me 1 7 ) , 1 . 14 ( s , 3 H, 

Mel 6) . 
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EXAMPLE 12 

0 Ph\( 
AcO 

0 

?=epa=ation of N-debenzoyl-N-(4-methylbenzoyl) ~axol. 

To a solution of 7-triethylsilyl baccatin III (200 mg, 
-0. 285 :nmol) in 2 mL of THF at -45 °C was added dropwise 0 .175 
~L of a l.63M solution of nBuLi in hexane. After 0.5 hat -45 
~c, a solution of (+)-cis-1-(4-methylbenzoyl)-3-
t=ie~hylsilyloxy-4-phenylazetidin-2-one (203 mg, 0.513 mmol) ~~ 

2 mL of THF was added dropwise to the mixture. The solution 
Nas Na=med to 0 °C and kept at that temperature for 2 h befo=e 
l ~L of a 10% solution of AcOH in THF was added. The mixture 
Nas partitioned between saturated aqueous NaHC0 3 and 60/40 
e~hyl acetate/hexane. Evaporation of the organic layer gave a 
=esidue which was purified by filtration through silica gel to 
give 386 mg of crude (2'R,3'S)-2',7-(bis)triethylsilyl-N­
debenzoyl-N-(4-methylbenzoyl) taxol. 

To a solution of 386 mg of this crude product in 6 mL of 
acetonitrile and 0.3 mL of pyridine at 0 °C was added 0.9 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 
sodi~~ bicarbonate and ethyl acetate. Evaporation of the ethyl 
acetate solution gave 283 mg of material which was purified by 
flash c~romatography to give 240 mg (97%) of N-debenzoyl-N-(4-
~ethylbenzoyl) taxol, which was recrystallized from 
methanol/water. 
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2.p. :.75-:76.5 -:;C; [Cl] 2 ~!>ia -50.9:) (c 0.00975, CHC1 3 ). 

·-:! ~JMR (C:JC1 3 , 300 MHz) O 8 .13 (d, J = 7 .1 Hz, 2H, benzoat.e 

c:rtho), 7.7-7.3 (m, lOH, a::::-omatic), 7.19 (d, J = 7.7 Hz, 2!-l:, 

benzoate meta), 6.94 (d, J = 8.8 Hz, lH, NH), 6.27 (s, lH, 

:-110), .6.22 (dd, J = 9.3, 9.3 Hz, lH, Hl3), 5.77 (dd, J = 9.3, 

2.3 Hz; lH, H3 1
), 5.67 (d, J = 7.2 Hz; lH, H2b), 4.94 (dd, J = 

9.9, 2.2 Hz, lH, HS), 4.78 (dd, J = 4.9, 2.8 Hz, lH, H2'), 4.42 

(m, lH, H7), 4.30 (d, J = 8.5 Hz, lH, H20a}, 4.19 (d, J = 8.5 

::z, lH, H20b), 3.79 (d, J = 7.2 Hz, lH, H3), 3.60 (d, J = 4.9 

!-!z, lH, 2'0H), 2.53 (m, lH, H6a), 2.46 (d, J = 4.4 Hz, lH, 

70H), 2.38 (s, 3H, 4Ac), 2.37 (s, 3H, Ar~), 2.31 (m, 2H, Hl4a, 

Hl4b), 2.23 (s, 3H, lOAc), 1.87 (m, lH, H6b), 1.78 (br s, 3H, 

Mel8), 1. 68 (s, 3H, Mel9), 1.23 (S, 3H, Mel 7), 1.14 (S, 3H, 

Mel6). 
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EXAMPLE 13 

Preparation of N-debenzoyl-N'-(4-t·butylbenzoyl) taxol. 

To a solution of 7-triethylsilyl baccatin III (200 mg, 
0.2B6 mmol) in 2 mL of THF at -45 °c was added dropwise 0.174 
mI. of a 1.63M solution of nBuLi in hexane. After 0.5 hat -45 
°C, a solution of (+)-cis-1-(4-t-butylbenzoyl)-3-
triethyls:lyloxy-4-phenylazetidin-2-one (226 mg, 0.515 mmol) jn 
2 mL of THF was added dropwise to the mixture. The solution 
was war~ed to 0 °C and kept at that temperature for 2 h before 
1 ~L of a 10\ solution of AcOH in THF was added. The mixture 
was partitioned between sat~rated aqueous NaHC03 and 60/40 
ethyl acetate/hexane. Evaporation of the organic layer gave a 
residue which was purified by filtration through silica gel to 
g!ve 330 mg of crude (2'R,3'S)-2',7-(bis)triethylsilyl-N­
debenzoyl-N-{4-t-butylbenzoyl) taxol. 

To a solution of 330 mg (0.289 mmol) of this crude 
product in 18 mL ot acetonitrile and 0,93 mL of pyridine at 0 
cc was added 2.8 mL of 48' aqueous HF. The mixture was st:rred 
at 0 °C for 3 h, then at 25 °c for 13 h, and partitioned betwe~n 
s~turated aqueous sodium bicarbonate and ethyl ucetate. 
Evaporation of the ethyl acetate solution gave 260 mg of 
material wI'.ich was purified by flash chromatography to give 240 
mg 192%) of N-debenzoyl-N-(4-t-butylbenzoyl) taxol, which was 
recrystallized from methanol/water. 
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rr .. p. 171-173 °C; [aps,.-49.1° (C 0.05, CHCl 3). 

lH NMR (CDC1 3 , 300 NHi) 8 8.13 (d, J • 7.l Hz, 2H, bonzoate 

crtho>, 7.76-7.25 (m, 12H, aromatic), 6.98 (d, J• a.a Hz, :H, 
NH), 6.27 (9, lH, H10), 6.21 (dd, J• 8.8, 8.8 Hz, lH, Hl3), 

5 . 7 7 { dd, J - 8 . 8 I 2 . 7 Hz, l H, H 3 I ) I 5 . 6 7: ( d I . J "" 6 . 6 Hz, ;,, HI 

H2~), 4'.94 (dd, J • 9.3, l.2 Hz, lH, H5)., 4.78 (dd, J .. 4.4, 

2.7 Hz, lH, H2'), 4.38 (m, lH, H7), 4.29 (d, J • 8.2 Hz, :H, 

H20a), 4.20 (d 1 J-8.2Hz., lH, H2:)~), 3.79 (d, J .. 6.6H:z, lH, 

H3), 3.65 (d, J - 4.4 Hz, lH, 2'0H), 2.57 (m, lH, H6Ct), 2.48 

(d, J• 4.1 Hz, lH, 70H), 2.37 (s, 3H, 4Ac), 2.31 (m, 2H, Hl4), 

2.22 (s, 3H, lOA.c), 1.85 (m, 1H 1 H6~), 1.79 (br s 1 3H 1 MelB), 

1. 68 (S, lH, lOH), 1. 60 (S, 3H, Mel9), 1.29 (s, 9H, ArtB.l.J.), 

1. 23 (s, 3H, Mel 7), 1.13 (s, 3H, Me16) . 
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EXAMPLE 14 

0 Ph O 

N~Qrrrrr11 
I § 

/ H OH . 
CH30 

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

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

0.285 mmol) in 2 rnL of THF at -45 °C was added dropwise 0.175 
mL of a l.63M solution of nBuLi in hexane. After 0.5 hat -45 

~c, a solution of (+)-cis-l-{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 solution 
Has Harmed to 0 °C and kept at that temperature for 2 h before 
1 ~L of a 10% solution of AcOH in THF was added. The mixture 
~as partitioned between saturated aqueous NaHC03 and 60/40 

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) taxol. 

To a solution of 406 mg (0.112 mrnol) of this crude 
product in 12 rnL of acetonitrile and 0.6 rnL of pyridine at G 
~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. 
Svaporation of the ethyl acetate solution gave 308 mg of 
material which was purified by flash chromatography to give 236 

~g (94%) of N-debenzoyl-N-(4-methoxybenzoyl) taxol, which was 

recrystallized from methanol/water. 

I 
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~:: ~iMR (CDC1 3 , 300 MHz) 8 8 .13 (d, J = 7 .1 Hz, 2H, benzoate 

crtha), 7.75-7.3 (m, lCH, aromatic),6.90 (d, J=8.2 ::z, lH, 

~l:i}, 5.88 (d, J=7.l Hz, 2H, benzoatemeta), 6.27 (s, lH, 

H:.. C ) , 6 . 2 2 ( dd, J = 8 . 8, 8 . 8 Hz, 1 H, H 13) , 5 . 7 6 ( dd, J = 8 . 8, 

2.7 Hz, lH, H3'), 5.67 (d, J = 7.1 Hz, lH, H2), 4.94 (dd, J = 
9.9, 2.2 Hz, lH, HS), 4.78 (d, J = 2.7 Hz, lH, H2'), 4.40 (dd, 

J = 11.0, 7.1 Hz, lH, H7), 4.30 (d, J = 8.5 Hz, lH, H20a), 

4.19 (d, J = 8.5 Hz, lH, H20~), 3.82 (s, 3H, OMe), 3.79 (d, J = 

7 .1 Hz, lH, H3), 2. 55 {m, lH, H6Cl), 2. 38 (s, 3H, 4Ac), 2. 30 (m, 

2 H, H 14 a, H 14 ~) , 2 . 2 3 ( s , 3 H, 10 Ac) , 1 . 8 7 ( m, 1 H, H 6 ~ l , 1 . 7 8 

( b = s , 3 H , Me 18 ) , 1 . 6 8 ( s , 3 H, Me 19 ) , 1 . 2 3 ( s , 3 H , Me 1 7 ) , 1 . 1 4 

( s , 3 H , Me 1 6 ) . 
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EXAMPLE 15 

F 

0 0 

~ 01111111 

-OH 
F HO 

0 Ph\( 
AcO 

0 

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 mrnol) in 2 mL of THF at -45 °C was added dropwise 0.174 

mL of a l.63M solution of nBuLi in hexane. After 0.5 hat -45 

°C, a solution of cis-l-(4-fluorobenzoyl)-3~triethylsilyloxy-4-

(4-fluorophenyl)azetidin-2-one (600 mg, 1.43 mrnol) in 2 mL of 

THF was added dropwise to the mixture. The solution was warmed 

to O °C and kept at that temperature for 1 h before 1 rnL of a 

10% solution of AcOH in THF was added. The mixture was 

partitioned between saturated aqueous NaHC03 and 60/40 ethyl 

acetate/hexane. Evaporation of the organic layer gave a residue 

which was purified by filtration through silica gel to give 315 

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

debenzoyl-N-(4-fluorobenzoyl)-3'-desphenyl-3'-(4-fluorophenyl) 

taxol and a small amount of the (2'S,3'R) isomer. 

To a solution of 315 mg (0.282 rnmol) 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 rnL 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-
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fluorobenzoyll-3'-desphenyl-3'-(4-fluorophenyl) taxol, which 

was recrystallized from methanol/water. 

m.p. 177-179 °C; (Cl) 25sa -48.8° (c 0.003, CHC1
3
). 

~H NMR. (CDC1 3 , 300 MHz) 0 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, lH, aromatic), 7.48 (m, 6H, aromatic), 7.06 

(m, 2H, aromatic), 7.02 (d, J = 8.8 Hz, lH, NH), 6.26 (s, lH, 

HlO), 6.22 (dd, J=8.8 1 8.8Hz, lH, Hl3), 5.74 (dd, J=8.8, 

2.2 Hz, lH, H3'), 5.66 (d, J = 7.1 Hz, lH, H2~), 4.93 (dd, J = 

9.3, 1.1 Hz, lH, HS), 4.74 (dd, J = 5.0, 2.2 Hz, lH, H2'), 4.36 

(m, lH, H7}, 4.29 (d, J = 8.8 Hz, lH, H20a.), 4.18 (d, J = 8.8 

Hz, lH, H20~)·, 3.77 (d, J = 7.1 Hz, lH, H3), 3.70 (d, J = 5.0 

Hz, lH, 2 'OH), 2. 77 (m, lH, H6a.), 2. 52 (d, J = 4. 4 Hz, lH, 

70H), 2.36 (s, 3H, 4Ac), 2.30 (rn, 2H, Hl4), 2.22 (s, 3H, lOAc), 

1. 86 (m, lH, H6~), 1. 78 (br s, 3H, Me18), 1. 77 (s, lH, lOH), 

1 . 6 7 ( s , 3 H , Me 1 9 ) , 1 . 2 1 ( s , 3 H , Me 1 7 ) , 1 • 13 ( s , 3 H , Me 1 6 ) • 
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EXAMPLE 16 

0 E'h 0 

~~¥""'"' ,W H OH 

F 

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

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

0.286 mrnol)) 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 hat -45 

°C, a solution of (+)-cis-1-(4-fluorobenzoyl)-3-
triethylsilyloxy-4-phenylazetidin-2-one (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 NaHC0 3 and 69/40 

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 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 240 
mg (92%} of N-debenzoyl-N-(4-fluorobenzoyl) taxol, which was 
recrystallized from methanol/water. 
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m. p. l 7 5-177 °C; [Cl] 25~a - 51 . 2 ° ( c 0 . 01, CHC 1 3 } • :H NMR (CDC1
3 , 300 MHz) 8 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, lH, NH), 6.28 (s, lH, HlO), 6.22 (dd, .:[" = 8.2, 8.2 Hz, lH, Hl3), ·s.76 (dd, J = 8.8, 2.8 Hz, lH, H3'), 5.67 (d, J = 7.1 Hz, 

. 
. 1 H, H 2 j3) , 4 . 9 3 ( dd, J = 9 . 9, 2 . 2 Hz, 1 H, H 5 ) , 4 . 7 8 ( dd, J = 5.5, 2.8 Hz, lH, H2'), 4.39 {m, lH, H7), 4.30 (d, J = 8.8 Hz, lH, H20CX.}, 4.22 (d, J=8.8 Hz, lH, H20j3), 3.79 (d, J=7.1Hz, lH, H3), 3.54 (d, J= 5.5 Hz, lH, 2'0H), 2.54 (m, lH, H6CX.), 2.46 (d, J = 4.4 Hz, lH, 70H), 2.37 (s, 3H, 4Ac), 2.30 (m, 2H, Hl4), 2.26 (s, 3H, 10Ac), 1.87 (m, lH, HG~), 1.79 (br s, 3H, Me18), 1.79 (s, lH, lOH), 1.67 {s, 3H, Mel9), 1.24 (s, 3H, Me 1 7 ) , 1 . 12 ( s , 3 H, Me 1 6 ) . 
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Cl 

?reparation of N-debenzoyl-N-(4-methylbenzoyl)-3'­

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

7o a solution of 7-triethylsilyl baccatin III (200 ~g, 

::).285 ::-..moll in 2 mL of THF at -45 °C was added dropwise 0.175 

~~cf a l.63M solution of nBuLi in hexane. After 0.5 hat -45 

:c, a sol~tion of cis-l-(4-methylbenzoyl)-3-triethylsilyloxy-4-

(4-c!:2-orophenyl)azetidin-2-one (718 mg, 1.43 r:unol) in 2 mL of 

~HF ~as added dropwise to the mixture. The solution was warrned 

~~ 0 :~ and kept at that temperature for l h before 1 mL of a 

::~ so:ution of AcOH in THF was added. The mixture was 

~ar~i:.ioned between saturated aqueous NaHC0 3 and 60/40 et~yl 

acetate/hexane. Evaporation of the organic layer gave a resid~e 

~~ic:: was purified by filtration through silica gel to give 329 

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

S-debenzoyl-N-(4-methylbenzoyl)-3'-desphenyl-3'-(4-

=~:oropher.yl) taxol and a small amount of the (2'S,3'~) isc~er. 

~o a solution of 329 mg of the mixture obtained from t!:e 

~revious reaction in 12 mL of acetonitrile and 0.6 mL of 

~yridir.e at 0 °c was added 1.8 mL of 48% aqueous HF. The 

~ixture was stirred at 0 °C for 3 h, then at 25 °C for 13 h, ar.d 

~arti:.ioned between saturated aqueous sodium bicarbonate ar.d 

et~yi acetate. Evaporation of the ethyl acetate solution gave 

316 mg of material which was purified by flash chromatography 

:.o gi·.;e 175 mg (68%) of N-debenzoyl-N-(4-methylbenzoyl)-3'-

--· '/. '\\I, 
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~esphe~yl-3'-(4-chlorophenyl) taxol, which was recrystall~zed ~==~ ~etha~cl/water. 

:.-•. p . 16 7 . s -1 71 ~c; r a J •\. -s J . 7 ° ( c o . o 11 o s, CHC 1 3 ) • 

~:i NMR .(CDC1 3 , 300 MHz) 0 8.12 (d, J = 8.2 Hz, 2H, benzoa':.e ~rt ho) , 7 . 5 5 - 7 . 3 ( m, 9 H, aroma t i c ) , 7 . 1 9 ( d, J = 8 . 2 Hz , 2 H , be~zoate meta), 6.97 (d, J = 8.8 Hz, lH, NH), 6.27 (s, lH, HlC), 6.22 (dd, J = 9.9, 9.9 Hz, lH, Hl3), 5.76 (dd, J = 8.8, 2.2 Hz, lH, HJ'), 5.67 (d, J = 7.1 Hz, lH, H2~), 4.94 (dd, J = 9.9, 2.2 Hz, lH, HS), 4.76 (dd, J = 4.4, 2.2 Hz, lH, H2'), 4.39 (m, lH, H7), 4.30 (d, J=8.8Hz, lH, H20CX), 4.19 (d, J=8.8 Hz, lH, H20l3>, 3.79 (d, J = 7.1 Hz, lH, H3), 3.75 {d, J = 4.4 Ez, lH, 2'0H), 2.54 (m, lH, H6a), 2.49 {d, J = 4.4 Hz, lH, 70H), 2. 38 (s, 3H, 4Ac), 2. 37 (s, 3H, Ar.M.e.), 2. 31 (m, 2H, Hl4CX, Hl413>, 2.23 {s, 3H, lOAc), 1.87 (m, lH, H6CX), 1.80 (br s, 3H, Mel8), 1.68 (s, 3H, Mel9), 1.22 (s, 3H, Mel7), 1.13 (s, 3H, ~el 6) . 
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EXAMPLE 18 

-
OH 

0 

~01111111 
HO 

Ph\( 
0 

0 

AcO 

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 0.174 

mL of a 1.63M solution of nBuLi in hexane. After 0.5 hat -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 O °C and kept at that temperature for 1 h before 1 mL of a 

l0% solution of AcOH in THF was added. The mixture was 

partitioned between saturated aqueous NaHC03 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 

~g of a mixture containing (2'R,3'S}-2',7-(bis)triethylsilyl-N­

debenzoyl-N-(4-chlorobenzoyl)-3'-desphenyl-3'-(4-fluorophenyll 

taxol and a small amount of the (2'S,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 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 166 mg (65%} of N-debenzoyl-N-(4-
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chlo=obenzoylJ-3'-desphenyl-3'-(4-fluorophenyl) taxol, which ~as =ec=ystallized from methanol/water. 

~ •. p. l.78-:!.79 °C; (aps)ia -51.9° (c 0.01, CHC1 3 ). 

~H NMR· (CDC1 3 , 300 MHz) 8 8.13 (d, J =: 7.1 Hz, 2H, benzoate ortho), 7.64 (rn, 3H, aromatic), 7.49 (m, 4H, aromatic), 7.36 (m, 2H, aromatic), 7. 10 (m, 2H, aromatic), 6. 97 (d, J = 8. 8 Hz, lH, NH), 6.27 (s, lH, HlO), 6.21 (dd, J = 8.8, 8.8 Hz, lH, Hl3}, 5.76 (dd, J= 8.8, 2.2 Hz, lH, H3'), 5.67 (d, J= 7.2 Hz, lH, H2~), 4.94 (dd, J=9.3, 2.2Hz, lH, HS), 4.75 (dd, J= 4.4, 2.2 Hz, lH, H2'), 4.39 (ddd, J= 11.0, 6.6, 3.9 Hz, lH, H7), 4.30 {d, J = 8.8 Hz, lH, H20a), 4.19 (d, J = 8.8 Hz, lH, H20~), 3.79 (d, J=7.2Hz, lH, H3), 3.60 (d, J=4.4Hz, lH, 2'0H), 2.54 (m, lH, H6a), 2.47 (d, J = 3.9 Hz, lH, 70H), 2.38 (s, 3H, 4Ac), 2.30 (m, 2H, H14), 2.28 (s, 3H, lOAc), 1.87 (m, lH, H6~), 1.78 {br s, 3H, Mel8), l.78 (s, lH, lOH), 1.68 (s, 3H, Me19), 1.23 (s, 3H, Mel7), 1.14 (s, 3H, Mel6). 



--------------~----------~ 
---------~-------

48 

EXAMPLE 19 

F 

HO 
0 Ph\( 

AcO 
0 

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 l.63M solution of nBuLi in hexane. After 0.5 hat -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 

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 NaHC0 3 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-brornobenzoyl)-3'-
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desphenyl-3'-(4-fluorophenyl) taxol, which was recrystallized 

~=o~ ~e~hanol/water. 

::1.p. 174.5-175.5 =c; (O.J2 5sa -46.9= (c 0.00735, CHC1 3 ). 

~n ~MR (~DC1 3 , 300 MHz) 8 8.13 (d, J = 7.2 Hz, 2H, benzoate 

ortho}, 7.7-7.4 (m, 9H, aromatic), 7.10 (dd, J= 8.3, 8.3 Hz, 

2H, aromatic), 6.97 (d, J=8.8Hz, lH, NH), 6.27 (s, lH, HlO), 

6.23 (dd, J = 8.8, 8.8 Hz, lH, Hl3), 5.76 (dd, J = 8.8, 2.2 Hz, 

:.. :: , H 3 I ) , 5 . 6 7 ( d I J = 7 . 1 Hz ' 1 HI H 2 ~) ' 4 . 9 4 ( dd, J = 9 . 9 I 2 . 2 

Hz, lH, HS), 4.75 (dd, J= 4.4, 2.2 Hz, lH, H2'), 4.39 (m, lH, 

H7), 4.31 (d, J=8.5Hz, lH, H20a.), 4.19 (d, J=8.5Hz, lH, 

H20~}, 3.79 (d, J = 7.1 Hz, lH, H3), 3.59 (d, J = 4.4 Hz, lH, 

2'0H), 2.54 (m, lH, H6CX), 2.47 (d, J= 4.4 Hz, lH, 70H), 2.36 

(s, 3H, 4Ac), 2.30 (m, 2H, Hl4CX, H14~), 2.24 (s, 3H, lOAc), 

1. 88 (m, lH, H6CX), 1. 78 (br s, 3H, Me18), 1. 74 (s, lH, lOH), 

1 . 6 8 ( s , 3 H , Me 1 9 ) , 1 . 2 3 ( s , 3 H , Me 1 7 ) , 1 . 14 ( s , 3 H , Me 1 6 ) . 
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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 hat -45 

~c, a solution of cis-l-(4-methylbenzoyl)-3-triethylsilyloxy-4-

(4-fluorophenyl)3Zetidin-2-one (592 mg, 1.43 mmol) in 2 ~L 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 NaHC03 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% aqueous 

~F. 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 280 mg of material which was purified by 

flash chromatography to give 163 mg (64%) of N-debenzoyl-N-(4-
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~ethylbenzoyl)-3'-desphenyl-3'-(4-fluorophenyl) taxol, which 
~as =ecrystallized from methanol/water. 

:n.p. 172-173 °C; [aps~a -52.0° (c 0.01, CHC1 3). 

::t ~;MR". (CDC1 3 , 300 MHz) o 8 .13 (d, J = 7 .1 Hz, 2H, benzoate 
()rtho), 7. 61 (rn, 3H, aromatic), 7. 48 (m, 4H, aromatic), 7. 18 
(m, 2H, aromatic), 7.10 (m, 2H, aromatic), 6.95 {d, J = 8.8 Hz, 
lH, NH), 6.27 (s, lH, HlO), 6.21 {dd, J= 8.8, 8.8 Hz, lH, 
!113), 5.77 (dd, J = 8.8, 2.2 Hz, lH, H3'), 5.67 (d, J = 7.2 Hz, 
lH, H2~), 4.94 (dd, J = 9.3, 1.7 Hz, lH, HS), 4.75 (dd, J = 
4.4, 2.2 Hz, lH, H2'), 4.39 (ddd, J = 11.0, 6.6, 4.4 Hz, lH, 
H7), 4.30 (d, J=8.8Hz, lH, H20<X), 4.19 (d, J=8.8Hz, lH, 
H20~), 3.79 (d, J=7.2Hz, lH, H3), 3.67 (d, J=4.4Hz, lH, 
2'0H), 2.54 (ddd, J = 9.3, 14.8, 6.6 Hz, lH, H6CX), 2.46 (d, J 
4.4 Hz, lH, 70H), 2.37 (s, 3H, 4Ac), 2.36 (s, 3H, Ar~), 2.30 
(m, 2H, Hl4), 2.23 (s, 3H, lOAc), 1.87 {ddd, J = 11.0, 14.8, 
1.7 Hz, lH, H6j3), 1.79 (br s, 3H, Me18), 1.79 (s, lH, lOH), 
1.68 (s, 3H, Me19), 1.22 (s, 3H, Me17), 1.14 (s, 3H, Mel6l. 
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?reparation 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 nBuLi in hexane. After 0.5 hat -45 

~c, a solution of cis-1-(4-fluorobenzoyl)-3-triethylsilyloxy-4-

(4-methoxyphenyl)azetidin-2-one (610 mg, 1.43 mrnol) 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 NaHC03 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-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 

bicarbonate 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-
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f:uorobenzoyl)-3 1 -desphenyl-3 1 -(4-methoxyphenyl) taxol, which 
~as recrystallized from methanol/water. 

:-:1.p. 159-170 °C; [CX.) 2\a-50.9° {c 0.01, CHC1 3). 

::-r N$ (CDC1 3 , 300 MHz) o 8.14 (d, J = -7.1 Hz, 2H, benzoate 
ortho), 7. 57 (m, 7H, aromatic), 7. 06 (rn, 2H, aromatic), 6. 94 
(m, 2H, aromatic), 6. 85 (d, J = 8. 8 Hz, lH, NH}, 6. 27 (s, 1:-t, 
HlO), 6.20 (dd, J = 8.8, 8.8 Hz, lH, Hl3), 5.72 (dd, J = 8.8, 
2. 8 Hz, lH, H3'), 5. 67 (d, J = 7. 2 Hz, lH, H2~), 4. 94 (dd, J = 

9.3, 2.1 Hz, lH, HS), 4.74 (dd, J= 4.9, 2.8 Hz, lH, H2'), 4.40 
(ddd, J = 11.0, 6.6, 3.9 Hz, lH, H7), 4.31 {d, J = 8.8 Hz, lH, 
H20CX.), 4.19 (d, J=8.8Hz, lH, H20j3), 3.80 (d, J=7.2Hz, lH, 
H3), 3.79 (s, 3H, ArQ.Me.), 3.51 (d, J= 4.9 Hz, lH, 2'0H), 2.54 
(m, lH, H6Cl), 2.50 (d, J=3.9Hz, lH, 70H), 2.37 (s, 3H, 4Ac), 
2 . 3 1 ( m, 2 H , H 1 4 ) , 2 • 2 4 ( s , 3 H , 1 0 Ac ) , 1. 8 7 ( m, 1 H , H 6 ~ ) , 1 . 7 9 
(br s, 3H, Mel8), 1.79 (s, lH, lOH), 1.68 (s, 3H, Mel9), 1.24 
(s, 3H, Me17), 1.14 (s, 3H, Me16). 
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HO 
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Preparation of N-debenzoyl-N-(4-methylbenzoyl)-3'­

desphenyl-31-.(4-methoxyphenyl) taxol. 

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

0.286 mmol) in 2 mL of THF at -45 cc was added dropwise 0.174 

~L cf a l.63M solution of nBuLi in hexane. After· 0.5 hat -45 

cc, 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 cc 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 NaHC03 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 15)-2',7-(bis)triethylsilyl-N­

debenzoyl-N-(4-methylbenzoyl)-3'-desphenyl-3'-(4-methoxyphenyl) 

:axol and a small amount of the (2'S,3'R) isomer. 

To a solution of 325 mg (0_.289 mmol) of the mixture 

obtained from the previous reaction in 18 mL of acetonitrile 

and 0.93 mL of pyridine at 0 cc was added 2.8 rnL of 48% aqueous 

HF. The mixture was stirred at 0 cc 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-
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~ethylbenzoyll-3'-desphenyl-3'-(4-methoxyphenyll taxol, which 

~as recrystallized from methanol/water. 

:-:-.. p. 173-174 ~c; [aJ2 5sa -50.2° (c 0.01, CHC1 3). 

~~ NMR (CDC1 3 , 300 MHz) 0 8.13 (d, J =. 7.1 Hz, 2H, benzoate 

ortho), 7.61 (m, 3H, aromatic), 7.51 (m, 2H, aromatic), 7.40 

(m, 2H, aromatic), 7 .19 (m, 2H, aromatic), 6. 93 (m, 2H, 

aromatic), 6.86 (d, J= 8.8 Hz, lH, NH), 6.27 (s, lH, HlO), 

6.21 (dd, J = 8.8, 8.8 Hz, lH, Hl3), 5.70 (dd, J = 8.8, 2.8 Hz, 

lH, H3'), 5.66 (d, J = 7.2 Hz, lH, H2~), 4.94 (dd, J = 9.9, 2.2 

Hz, lH, HS), 4.74 (dd, J = 5.5, 2.8 Hz, lH, H2'), 4.40 (ddd, J 

= 11.0, 6.5, 3.8 Hz, lH, H7), 4.30 (d, J= 8.8 Hz, lH, H20a), 

4.19 (d, J=8.8Hz, lH, H20j3), 3.79 (d, J=7.2Hz, lH, H3), 

3.78 {s, 3H, ·Ar~), 3.63 {d, J = 5.5 Hz, lH, 2'0H), 2.54 (m, 

lH, H6Cl), 2.46 (d, J= 3.8 Hz, lH, 70H), 2.38 (s, 3H, Ar~), 

2.37 (s, 3H, 4Ac), 2.31 (m, 2H, Hl4), 2.23 (s, 3H, lOAc), 1.88 

(m, lH, H6~), l. 80 (br s, 3H, Me18), 1. 80 (s, lH,- lOH), 1. 68 

(s, 3H, Me19), 1.23 (s, 3H, Mel7), 1.14 (s, 3H, Mel6). 



·----------------------------~···· -····-·-···--·-----·----------

56 

EXAMPLE 23 

Cl 

0 

~ 
F 

01111111 

HO 
OH 

0 Ph-( 
AcO 

0 

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 l.63M solution of nBuLi in hexane. After 0.5 hat -45 

°C, a solution of cis-l-{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 NaHC03 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-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-
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fluorobenzoyl)-3'-desphenyl-3'-(4-chlorophenyl) taxol, which 

~as recrystallized from methanol/water. 

m.p. 172-174 =c; (CL]25sa -56.o 0 (C 0.01, CHCl3). 

:H NMR ~CDC1 3 , 300 MHz) 0 8 .12 (d, J = 7 .1 Hz, 2H, benzoate 

ortho), 7.73 (m, 2H, aromatic), 7.60 (m, lH, aromatic),7.50 (m, 

2H, aromatic), 7.38 (m, 4H, aromatic), 7.06 (rn, 2H, aromatic}, 

7.05 {d, J = 8.8 Hz, lH, NH), 6.27 {s, lH, HlO), 6.22 (dd, J = 
7 . 7 ' 7 . 7 Hz , 1 H, H 13 ) , 5 . 7 5 ( dd, J = 8 . 8, 2 . 8 Hz, 1 H, H 3 I ) ' 

5.65 (d, J = 7.1 Hz, lH, H2~), 4.92 (dd, J = 9.3, 1.6 Hz, lH, 

HS), 4.75 (dd, J= 4.9, 2.8 Hz, lH, H2'), 4.41 (m, lH, H7), 

4.29 (d, J= 8.2 Hz, lH, H20CX), 4.17 (d, J= 8.2 Hz, lH, 

H20P>, 3.84 (d, J= 4.4 Hz, lH, 2'0H), 3.78 (d, J= 7.1 Hz, lH, 

HJ), 2.55 (d, J = 4.4 Hz, lH, 70H), 2.52 (m, lH, H6Cl), 2.36 (s, 

3H, 4Ac), 2.29 (m, 2H, Hl4), 2.21 (s, 3H, lOAc), 1.86 (m, lH, 

H6~), 1.79 (br s, 3H, Me18), 1.78 (s, lH, lOH), 1.67 (s, 3H, 

Me19), 1.24 (s, 3H, Mel?), 1.12 (s, 3H, Mel6). 
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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 l.63M solution of nBuLi in hexane. After 0.5 hat -45 

~c, a solution of cis-l-(4-chlorobenzoyl)-3-triethylsilyloxy-4-

(4-chlorophenyl)azetidin-2-one (640 mg, 1.43 nunol) in 2 rnL 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 rnL of a 

10% solution of AcOH in THF was added. The mixture was 

partitioned between saturated aqueous NaHC03 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 

~g of a mixture containing (2'R,3'S)-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 reaction in 18 mL of acetonitrile 

and 0.93 mL of pyridine at 0 °C was added 2.8 mL of 48% aqueous 

H~ 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 158 mg (60%) of N-debenzoyl-N-(4-
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~h:orobenzoyl)-3'-desphenyl-3'-(4-chlorophenyl) taxol, which 

~as ~ecrystallized from methanol/water. 

:-:1.p. 184-185 -::ic; [CXJ2"sa -52.5° {c 0.01, CHC1 3 ). 

:H NMR (CDC1 3 , 300 MHz) 0 8.13 (d, J = 7.1 Hz, 2H, benzoate 

crthoi, 7.51 (m, llH, aromatic), 6.98" (d, J = 8.8 Hz, lH, NH), 

6.27 (s, lH, HlO), 6.22 (dd, J = 8.8, 8.8 Hz, lH, Hl3), 5.76 

(dd, J = 8.8, 2.2 Hz, lH, H3 1
), 5.67 (d, J = 7.2 Hz, lH, H2Pl, 

4.94 (dd, J = 9.9, 2.2 Hz, lH, HS), 4.76 {dd, J = 5.0, 2.2 Hz, 

lR, H2 1
), 4.39 (ddd, J = 10.8, 6.5, 4.4 Hz, lH, H7), 4.30 (d, 

J 8.8 Hz, lH, H20Cl)., 4.19 (d, J= 8.8 Hz, lH, H20~), 3.79 (d, 

J 7.2 Hz, lH, H3), 3.68 (d, J= 5.0 Hz, lH, 2'0H), 2.54 (ddd, 

J 9.9, 14.8, 6.5 Hz, lH, H6Cl), 2.47 {d, J= 4.4 Hz, lH, 70H), 

2.37 (s, 3H, 4Ac), 2.30 (rn, 2H, H14), 2.23 (s, 3H, lOAc), 1.87 

(ddd, J= 10.8, 14.8, 2.2 Hz, lH, H6~), 1.84 (br s, 3H, Mel8), 

1.79 (s, lH, lOH), 1.68 (s, 3H, Mel9), 1.22 {S, 3H, Me17), 1.14 

(s, 3H, Mel6). 
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Preparation of N-debenzoyl-N-(4-bromobenzoyl)-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 l.63M solution of nBuLi in hexane. After 0.5 hat -45 
°C, a solution of cis-l-(4-bromobenzoyl)-3-triethylsilyloxy-4-
(4-chlorophenyl)azetidin-2-one (354 mg, 0.715 nunol) 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 NaHC03 and 60/40 ethyl 
acetate/hexane. Evaporation of the organic layer gave a ~esidue 

which was purified by filtration through silica gel to give 355 
mg of a mixture containing (2'R,3'S)-2',7-(bis)triethylsilyl-N­
debenzoyl-N-(4-bromobenzoyl)-3'-desphenyl-3'-(4-chlorophenyl} 
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% 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 
280 mg of material which was purified by flash chromatography 

to give 171 mg (62%) of N-debenzoyl-N-(4-bromobenzoyl)-3'-
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jesphenyl-3'-(4-chlorophenyl) taxol, which was recrysta:lized 

:=cm ~ethanol/water. 

:r .. p. 181-183.5 °C; [a]2s~. -52.8° (c 0.0064, CHC1 3). 

:~ NMR (CDClJ, 300 MHz) b 8.12 (d, J =· 7.2 Hz, 2H, benzoate 

ort.'10), 7. 65-7. 3 (m, llH, aromatic), 7. 03 (d, J = 8. 8 Hz, lH, 

NH), 6.27 (s, lH, HlO}, 6.22 (dd, J=9.3, 9.3Hz, lH, H13), 

5.75 (dd, J = 8.8, 2.2 Hz, lH, H3'), 5.66 (d, J = 7.1 Hz, lP., 

H2Pl, 4.93 (dd, J= 9.9, 2.2 Hz, lH, HS), 4.75 (dd, J= 5.0, 

2.2 Hz, lH, H2'), 4.40 (m, lH, H7), 4.30 (d, J = 8.5 Hz, l.H, 

H20a), 4.18 (d, J = 8.5 Hz, lH, H20j3), 3.77 (m, 2H, H3, 2 1 0H), 

2.54 (m, lH, H6Cl), 2.52 (d, J = 4.4 Hz, lH, 70H}, 2.36 (s, 3H, 

4Ac}, 2.29 (m, 2H, H14Cl, H14~), 2.22 (s, 3H, lOAc), 1.87 (m, 

lH, H6Cl), 1.79 (br s, 3H, .Me18), 1.73 (s, lH, lOH), 1.67 (s, 

3H, Mel9), 1. 21 (s, 3H, Mel 7), 1.13 (s, 3H, Me16). 
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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 l.63M solution of nBuLi in hexane. After 0.5 hat -45 
°C, a solution of cis-l-(4-t-butylbenzoyl)-3-triethylsilyloxy-
4-(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 NaHC03 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-
chlorophenyl) 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 
~ixture 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 
354 mg of material which was purified by flash chromatography 
to give 186 mg (69%) of N-debenzoyl-N-(4-t-butylbenzoyl)-3'-
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desphe~yl-3'-(4-chlorophenyl) taxol, which was recrystall~zed 

f=o:n ~ethanol/water. 

:n.p. ~76.5-178 °C; [a] 25 Na -51.8° (c 0.00985, CHC1 3 ). 

:H NMF (CDC1 3 , 300 MHz) 0 8.14 (d, J = 8.8 Hz, 2H, benzoate 

ortho}, 7.7-7.3 (m, llH, aromatic), 6".94 (d, J = 8.8 Hz, lH, 

NH}, 6.27 (s, lH, HlO), 6.24 (dd, J = 8.3, 8.3 Hz, lH, Hl3), 

5.78 (dd, J=9.3, 2.2Hz, lH, H3'), 5.67 (d, J=7.1Hz, lH, 

:t2j3}, 4.95 (dd, J = 8.8, 1.1 Hz, lH, HS), 4.76 (dd, J = 5.0, 

2.2 Hz, lH, H2'), 4.40 (m, lH, H7), 4.31 (d, J= 8.5 Hz, lH, 

H20a), 4.20 (d, J = 8.5 Hz, lH, H20j3), 3.80 (d, J = 7.1 Hz, lH, 

H3), 3.64 (d, J = 5.0 Hz, lH, 2'0H), 2.55 (m, lH, H6a), 2.46 

(d, J = 4.4 Hz, lH, 70H), 2.38 (s, 3H, 4Ac), 2.32 (m, 2H, Hl4a, 

Hl4j3), 2.23 (s, 3H, lOAc), 1.88 (m, lH, H6CX), 1.82 (br s, 3H, 

Me18), 1. 77 (s, lH, lOH) / 1.67 (s, 3H, Mel9), 1.30 (s, 9H, t­

au), 1. 23 (s, 3H, Mel 7), 1.14 (s, 3H, Me16). 
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EXAMPLE 27 

F 

0 

01111111 

HO 
0 

Ph_,,( 
\\ AcO 
0 

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 mrnol)l in 2 mL of THF at -45 °C was added dropwise 0.174 
rnL of a l.63M solution of nBuLi in hexane. After 0.5 hat -45 
°C, a solution of cis-l-(4-t-butylbenzoyl)-3-triethylsilyloxy-
4-(4-fluorophenyl}azetidin-2-one (650 mg, 1.43 rrunol} in 2 rnL 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 NaHC03 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-fluorophenyll 
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 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 168 mg (64%) of N-debenzoyl-N-(4-
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t-butylbenzoyl)-3'-desphenyl-3'-(4-fluorophenyl) taxol, which 

~as recrystallized from methanol/water. 

m.p. 180-182 =c; [Cl] 25)1a -46.3° (c 0.01, CHC1 3 ). 

:H NMR (CDC1 3 , 300 MHz) 8 8.12 (d, J =-7.1 Hz, 2H, benzoate 

ortho), 7. 67 (m, 2H, aromatic), 7. 60 (m, lH, aromatic), 7. 46 

(m, 6H, aromatic), 7.08 (m, 2H, aromatic), 7.00 (d, J = 8.8 Hz, 

lH, NH), 6.27 (s, lH, HlO), 6.23 (dd, J = 8.8, 8.8 Hz, lH, 

Hl3), 5.76 (dd, J=8.8, 2.7Hz, lH, H3'), 5.67 (d, J=7.1Hz, 

lH, H2~), 4.94 (dd, J = 9.3, 1.7 Hz, lH, HS), 4.75 (dd, J = 

4.9, 2.7 Hz, lH, H2'), 4.39 (m, lH, H7), 4.30 (d, J = 8.2 Hz, 

lH, H20a), 4.22 (d, J=8.2Hz, lH, H20~), 3.78 (d, J=7.1Hz, 

lH, H3), 3.55 (d, J= 4.9 Hz, lH, 2'0H), 2.56 (m, lH, H6a), 

2. 50 (d, J -= 4. 4 Hz, lH, 70H), 2. 37 (s, 3H, 4Ac), 2. 30 (m, 2H, 

Hl4), 2.22 (s, 3H, lOAc), 1.88 (m, lH, H6~), 1.79 (br s, 3H, 

Mel8), 1. 75 (s, lH, lOH), 1. 67 (s, 3H, Mel9), 1. 29 (s, 9H, 

Artau,), 1.22 (s, 3H, Mel7), 1.13 (s, 3H, Mel6).-
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EXAMPLE 28 

F 

0 

01111111 

HO 
0 Ph\\ 

AcO 
0 

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 nBuLi in hexane. After 0.5 hat -45 

°C, a solution of cis-l-(4-methoxybenzoyl)-3-triethylsilyloxy-

4-(4-fluorophenyl)azetidin-2-one (614 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 rnL of a 

10% solution of AcOH in THF was added. The mixture was 

partitioned between saturated aqueous NaHC03 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% 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 

269 mg of material which was purified by flash chromatography 

to give 183 mg (71%) of N-debenzoyl-N-(4-methoxybenzoyl)-3'-
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desphenyl-3'-(4-flucrophenyl) taxol, which was recrystallized 
from methanol/water. 

m.p. 172.5-174.5 ~c; [a] 25s. -47.0° (c 0.0044, CHC1
3
). 

1H NMR (CDC1 3 , 300 MHz) o 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, lH, NH), 6.27 (s, lH, HlO), 
6.23 (dd, J = 8.8, 8.8 Hz, lH, Hl3), 5.76 (dd, J = 8.8, 2.2 Hz, 
lH, H3'), 5. 67 (d, J = 7 .1 Hz, lH, H2~), 4. 94 (dd, J = 9. 9, 2. 2 
Hz, lH, HS), 4.75 (dd, J = 4.4, 2.2 Hz, lH, H2'), 4.39 (m, lH, 
H7), 4.31 (d, J = 8.5 Hz, lH, H20a), 4.19 (d, J = 8.5 Hz, lH, 
H20~), 3.79 (d, J=7.1Hz, lH, H3), 3.59 (d, J=4.4Hz, lH, 
2'0H), 2.54 (m, lH, H6Cl), 2.47 (d, J= 4.4 Hz, lH, 70H), 2.36 
(s, 3H, 4Ac), 2.30 (m, 2H, Hl4Cl, Hl4~), 2.24 (s, 3H, lOAc), 
1.88 (m, lH, H6a), 1.78 (br s, 3H, Mel8), 1.74 (s, lH, lOH), 
1. 68 (s, 3H, Mel9), 1. 23 (s, 3H, Mel 7), 1.14 (s, 3H, Mel6). 
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EXAMPLE 29 

OH 
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0 
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Preparation of N-debenzoyl-N-(4-chlorobenzoyl)-3 1
-

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 hat -45 

°C, a solution of cis-1-(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 before 1 mL of a 

10% solution of AcOH in THF was added. The mixture was 

partitioned between saturated aqueous NaHC0 3 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 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 270 mg of material which was purified by 

flash chromatography to give 170 mg (65%) of N-debenzoyl-N-(4-
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chlorobenzoyl)-3 1 -desphenyl-3 1 -(4-methoxyphenyl) taxol, which 

was recrystallized from methanol/water. 

m.p. 169-171 °C; [CX)2 5 ~. -51.1° (C 0.035, CHC1 3). 

:H NM~ (CDC1 3 , 300 MHz) 0 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, SH, aromatic), 6.91 (m, 2H, aromatic), 6.90 

(d, J= 8.2 Hz, lH, NH), 6.26 (s, lH, HlO), 6.21 (dd, J= 7.7, 

8.9 Hz, lH, Hl3), 5.69 (dd, J = 8.2, 2.8 Hz, lH, H3'), 5.67 (d, 

J = 6.6 Hz, lH, H2~), 4.94 (dd, J = 9.9, 2.2 Hz, lH, HS), 4.74 

(dd, J = 4.9, 2.8 Hz, lH, H2'), 4.39 (ddd, J = 11.0, 6.6, 3.8 

Hz, lH, H7), 4.30 (d, J = 8.2 Hz, lH, H20a), 4.19 (d, J = 8.2 

Hz, lH, H20f3), 3.79 (d, J= 6.6 Hz, lH, H3), 3.79 (s, 3H, 

ArQM.e.), 3.57- (d, J = 4.9 Hz, lH, 2'0H), 2.53 (ddd, J = 9.9, 

14.4, 6.6 Hz, lH, H6a), 2.47 (d, J = 3.8 Hz, lH, 70H), 2.36 (S, 

3H, 4Ac), 2.33 (m, 2H, Hl4), 2.23 (s, 3H, lOAc), 1.88 (ddd, J= 

11. 0 , 1 4 . 4 , 2 . 2 Hz , 1 H , H 6 f3 ) , 1. 7 9 ( b r s , 3 H , Me 18 ) , 1. 7 8 ( s , 

lH, lOH), 1. 68 (s, 3H, Mel9), 1. 23 (s, 3H, Mel 7), 1.14 (s, 3H, 

Mel 6) . 
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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 mrnol) in 2 mL of THF at -45 °C was added dropwise 0.175 
mL of a l.63M solution of nBuLi in hexane. After 0.5 hat -45 
°C, a solution of cis-l-(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 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 NaHC03 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'S)-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 rnL 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 
320 mg of material which was purified by flash chromatography 
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to give 189 mg (69%) of N-debenzoyl-N-(4-bromobenzoyl)-3'­

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

from methanol/water. 

m.p. 173.5-176 °C; [CX) 2\ 1a -48.9° (C 0.0065, CHC1 3). 

1H NMR (CDC1 3 , 300 MHz) 0 8.13 (d, J = 7.2 Hz, 2H, benzoate 

ortho), 7.7-7.3 (m, 9H, aromatic), 6.93 (d, J = 8.8, Hz, 2H, 

aromatic), 6.93 (d, J = 9.3 Hz, lH, NH), 6.27 (s, lH, HlOl, 

6.21 (dd, J = 8.8, 8.8 Hz, lH, H13), 5.68 (m, 2H, H3', H2P>, 

4.94 (dd, J = 8.8, 1.7 Hz, lH, HS), 4.74 (dd, J = 4.9, 2.8 Hz, 

lH, H2'), 4.40 (rn, lH, H7), 4.31 (d, J = 8.2 Hz, lH, H20a), 

4.19 (d, J = 8.2 Hz, lH, H20~), 3.80 (d, J = 7.1 Hz, lH, 

H3),3.80 {s, 3H, ArOMe,), 3.51 (d, J= 4.9 Hz, lH, 2'0H), 2.54 

(m, lH, H6a), 2.46 (d, J = 4.4 Hz, lH, 70H), 2.37 (s, 3H, 

4Ac), 2.31 (m, 2H, Hl4a, Hl4j3), 2.24 (s, 3H, lOAc), 1.87 (rn, 

lH, H6a), 1. 79 (br s, 3H, Mel8), 1. 74 (s, lH, lOH), 1. 68 (s, 

3H, Me19), 1.23 (s, 3H, Mel7), 1.14 (s, 3H;. Mel6). 
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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 THF at -45 °C was added dropwise 0.174 

mL of a l.63M solution of nBuLi in hexane. After 0.5 hat -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 aqueous NaHC03 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 amount of the (2'S,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% 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 275 mg of material which was purified by 

flash chromatography to give 188 mg (70%) of N-debenzoyl-N-(4-
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~-butylbenzoyl)-3'-desphenyl-3'-(4-methoxyphenyl) taxol, which 

Nas ~ecrystallized fro~ ~ethanol/water. 

:-:i.. p . ::.. 3 4 - l 8 5 =c; [a J 25~a - 5 0 . 4 ° ( c 0 . 01, CHC l 3 ) • 

:H NMR (CDC1 3 , 300 MHz) 0 8 .13 (d, J =. 7. 1 Hz, 2H, benzoate 

crtho), 7. 53 (m, 9H, aromatic), 6. 92 (m, 2H, aromatic), 6. 88 

(d, J = 8.8 Hz, lH, NH), 6.27 (s, lH, HlO), 6.21 (dd, J = 8.3, 

8.8 Hz, lH, Hl3), 5.72 (dd, J = 8.8, 2.8 Hz, lH, HJ'), 5.67 (d, 

J = 7 . 1 Hz , 1 H, H 2 p ) , 4 . 9 5 ( dd, J = 9 . 8 , 2 . 2 Hz , 1 H, H 5 ) , 4 . 7 4 

(dd, J = 5.5, 2.8 Hz, lH, H2'), 4.40 (ddd, J = 11.0, 6.6, 3.8 

Hz, lH, H7), 4.30 (d, J = 8.4 Hz, lH, H20CX), 4.19 (d, J = 8.4 

Hz, lH, H20j3), 3.80 {d, J=7.1Hz, lH, H3), 3.79 (s, 3H, 

ArQM.e.), 3.63 (d, J= 5.5 Hz, lH, 2'0H), 2.54 (m, lH, H6a.), 2.46 

(d, J = 3.8 Hz, lH, 70H), 2.38 (s, 3H, 4Ac), 2.32 (m, 2H, Hl4), 

2 . 2 3 ( s , 3 H , 10 Ac) , 1 • 8 7 ( ddd, J = 11 . 0 , 14 . 7 , 2 . 2 Hz , 1 H , 

H6j3), 1.81 (br s, 3H, Mel8), 1.80 (s, lH, lOH), 1.68 {S, 3H, 

Mel9), 1.30 (s, 9H, Art.au.>, 1.23 (s, 3H, Me17), .l.14 (s, 3H, 

Mel 6) . 
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Preparation of N-debenzoyl-N-(4-methoxybenzoyl)-3'­

desphenyl-31-(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 l.63M solution of nBuLi in hexane. After 0.5 hat -45 

~c, a solution of cis-l-(4-methoxybenzoyl)-3-triethylsilyloxy-

4-(4-methoxyphenyl)azetidin-2-one (630 mg, 1.43 mmol) in 2 rnL 

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 rnL 

of a 10% solution of AcOH in THF was added. The mixture was 

partitioned between saturated aqueous NaHC03 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-methoxybenzoyl)-3'-desphenyl-3'-(4-

methoxyphenyl) taxol 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 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 255 mg of material which was purified by 
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:lash chromatography to give 183 mg (70%) of N-debenzoyl-N-(4-

~et~cxybenzoyl)-3'-desphenyl-3'-(4-methoxyphenyll taxol, which 

has recrystallized from me:hanol/water. 

:":1..p. 174-175 °C; [CIJ2\a -50.5° (c 0.01, CHC1 3 ) 

~H NMR (CDC1 3 , 300 MHz) O 8.13 (d, J = 7.1 Hz, 2H, benzoa:e 

ortho), 7.69 (d, J = 8.8 Hz, 2H, benzamide ortho), 7.62 (m, 

aroma~ic), 7.51 (m, 2H, aromatic), 7.39 (m, 2H, aromatic), 6.30 

(m, 4H, aromatic), 6.82 (d, J = 8.2 Hz, lH, NH), 6.27 (s, lH, 

HlOI, 6.20 (dd, J = 8.8, 8.8 Hz, lH, H13), 5.69 (dd, J = 8.2, 

2.7 Hz, lH, H3'), 5.67 (d, J= 6.6 Hz, lH, H2~), 4.95 (dd, J= 

7.7, 1.6 Hz, lH, HS), 4.73 (dd, J = 5.5, 2.7 Hz, lH, H2'), 4.40 

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

lH, H20CI), 4.19 (d, J=8.24Hz, lH, H20~), 3.81 (s, 3H, 

Ar~), 3.80 (d, J = 6.6 Hz, lH, H3), 3.78 (s, 3H, ArQMe.), 3.71 

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

lH, H6a), 2.47 (d, Jm 4.4 Hz, lH, 70H), 2.37 (s, 3H, 4Ac), 

2.31 (m, 2H, Hl4), 2.23 (s, 3H, 10Ac), 1.89 (ddd, J= 11.0, 

l 4 . 3 , 1. 6 H z , 1 H , H 6 ~ ) , 1. 7 9 ( b r s , 3 H , Me 18 ) , 1. 6 9 ( s , 1 H , 

lOH), 1.67 (S, 3H, Me19), 1.23 (s, 3H, Me17), 1.13 (s, 3H, 

Mel 6) . 
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EXAMPLE 33 

Tubulin binding assays were performed using 

compounds from the previous Examples substantially as set 

forth in Parness et al., J. Cell Biology 91: 479-487 (1981) 

and·. compared to taxol and taxotere. 

presented in Table 1. 

TABLE 1 

The results are 

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 
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EXAMPLE 34 

rc 50 data were obtained in vitro on a human 

cancer cell line (HCT 116) which is available from the 

National Cancer Institute, and a multidrug resistant cell 

line (HCT/VM46), which is resistant to a variety of 

hydrophobic agents, including taxol. Cytotoxici ty was 

assessed in HCT116 and HCT VM46 human colon carcinoma cells 

by XTT (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 tumo_r cell lines", Cancer 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 

spectrophotometrical ly. The greater the absorbarice the 

greater the number of live cells. The results are 

expressed as an rc 50 which is the drug concentration 

required to inhibit cell proliferation (i.e. absorbance at 

4 50 nm} to 50% of that of untreated control eel ls. The 

results are presented in Table 2. 

greater activity. 

Lower numbers indicate 
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TABLE 2 

IC50 
HCT HCT 

Compound 116 VM46 

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 0.007 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. 
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t;!;LAIMS: 

1. A taxane derivative of the formula 

(3) 

wherein 

R1 and R3 are independently selected from the 

5 group comprising phenyl, naphthyl, c6H5CHCH-, and 

Q-0-' 
provided, however, R1 and R3 are not both phenyl; 

Q is CH3-, (CH3 ) 3C-, CH30-, Cl, Br, F, N0 2 , 

or 

10 Z is -OT 1 , 

T1 is hydrogen, hydroxyl protecting group, or 

111111111111111111111111111111 
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T2 is H, C1-c 6 alkyl, c1-c 6 alkenyl, C1-c 6 
alkynyl or monocylic aryl, 

Ac is acetyl, and 

E1 and E2 are independently selected from 

hyd-;i:-ogen and functional groups which increase the water 

solubility of the taxane derivative. 

2. The taxane derivative of claim 1 wherein R1 
is phenyl. 

3. The taxane derivative of claim 1 wherein R1 
is phenyl, Z is -OCOCH3 , E1 and E2 are hydrogen, and the 

taxane has the 2'R, 3'S configuration. 

4. The taxane derivative of claim 1 wherein R1 
is phenyl, Z is -OCOCH3 , the taxane has the 2'R, 3'S 

configuration, and at least one of E1 and E2 is -COGCOR1 

wherein 

G is ethylene, propylene, C~=CH, 1,2-cyclohexane, 

or 1,2-phenylene, 

Rl =OH base, NR2R3, OR3, SR3, OCH2CONR 4R5 , OH 

R2 = 
R3 = 
n = 

R4 = 

RS = 

hydrogen, methyl 

(CH2 )nNR6R7 ; (CH2 )nN.$R6R 7R8 X9 

1 to 3 

hydrogen, lower alkyl containing 1 to 4 

carbons 

hydrogen, lower alkyl containing 1 to 4 

carbons, benzyl, hydroxyethyl, CH 2co 2H, 

dimethylaminoethyl 

R6R 7 = lower alkyl containing 1 or 2 carbons, 

benzyl or R6 and 

R7 together with the nitrogen atom of NR6R7 

form the following rings 

111111111111111111111111111111 
* C L M S * 
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I I I I I 

LJO()(J() 
I 

CH3 

Ra lower alkyl containing 1 or 2 carbons, benzyl 

x9 = halide 

base = NH3, (HOCzH4)3N, N(CH3)31 CH3N(CzH40H)2, 

NHz(CHz)6NHz, N-methylglucamine, NaOH, KOH. 

5. The taxane derivative of claim 1 wherein R3 
is phenyl,· Z is -OCOCH3 , the taxane has the 2'R, 3'S 

configuration, and at least one of E1 and E2 is -COGCORl 

wherein 

G is ethylene, propylene, CH=CB, i;2-cyclohexane, 

or· 1,2-phenylene, 

Rl =OH base, NR2R3, OR3, SR3, OCHzCONR4R5 OH 

R2 = hydrogen,. methyl 

R3 = (CHz)nNR6R7; (CHz)nN~~6R7RBx9 

n = 1 to 3 
R4 = hydrogen, lower alkyl containing 1 to 4 

carbons 

RS = hydrogen, lower alkyl containing 1 to 4 

carbons, benzyl, hydroxyethyl, CH2co2H, 

dimethylaminoethyl 

R6R 7 = lower alkyl containing l or 2 carbons, 

benzyl or R6 and 

R7 together with the nitrogen atom of NR6R 7 

form the following rings 

I lllllll llllll 11111 11111111111 
* C L M S * 
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I I I I I 

LJO()C)() 
I 

CH3 

RB lower alkyl containing l or 2 carbons, benzyl 

X9 halide 

base = NH3, (HOC2H4)3N, N(CH3)3, CH3N(C2H40H)2, 
NH 2 (CH2 ) 6 NH 2 , 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 R1 is 

phenyl. 

8. The composition of claim 6 wherein R1 is 
phenyl, Z is -OCOCH3 , and E1 and E2 are hydrogen. 

9. The composition of claim 6 wherein R1 is 

phenyl, Z is -OCOCH3 , E1 and E2 are hydrogen, and the 

taxane has the 2'R, 3'S configuration. 

10. The composition of claim 6 wherein R1 is 

phenyl, Z is -OCOCH3 , the taxane has the 2'R, 3'S 

configuration, and at least one of E1 and E2 is -COGCOR 1 

wherein 

G is ethylene, propylene, GH=CH, 1,2-cyclohexane, 

5 or 1,2-phenylene, 

Rl =OH base, NR2R3, OR3, SR3, OCH2CONR4R5, OH 

111111111111111111111111111111 
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R2 = hydrogen, methyl 
R3 = (CH 2 )nNR 6R7 ; (CH ) N$R 6R7R8x0 

2 n 
n 1 to 3 
R4 = hydrogen, lower alkyl containing 1 to 4 

carbons 
RS = hydrogen, lower alkyl containing 1 to 4 

carbons, benzyl, hydroxyethyl, CH 2co2H, 

dimethylaminoethyl 

R6R7 = lower alkyl containing l or 2 carbons, 

benzyl or R6 and 

R7 together with the nitrogen atom of NR6R 7 

form the following rings 

RB = lower alkyl containing 1 or 2 carbons, benzyl 

x9 = halide 

base = NH31 (HOC2H4)3N, N(CH3)31 CH3N(C2H40H)2, 
NHz(CH2)6NH2, N-rnethylglucamine, NaOH, KOH. 

111111111111111111111111111111 
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