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2-debenzoyl-2-pentenoyl analogues.

Introduction

10-Deacetylbaccatine III (I) is the starting product for the
semi-synthesfs of medicaments with potent antitumor activity, such as
docetaxel and paclitaxel. 10-Deacetylbaccatine III is isolated by extraction
from plants of the Taxus genus. The extraction product also contains a
variable amount of related compounds (see table), which depend on the origin
of the plant material. In general, the impurities contained in commercially
available 10-deacetylbaccatine III have a further hydroxy group at the 14- or
19-position or have an opposite configuration at the 7- and 13-position.

Other impurities are substituted at the 13-position with a
phenylisoserine residue, whose amine function is linked to a propionic,
butyric, tiglic or benzoic residue. Moreover, 10-deacetylbaccatine III contains
a further metabolite (II) which, instead of a benzoyl function at the 2-position,
carries a pentenoyl residue, identified in particular as a tiglic acid residue

(B. Gabetta et al., J. Nat. Prod. 58, 1508, 1995). Usually this impurity, which
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Disclosure of the invention

The present invention relates to a process for the purification of
10-deacetylbaccatine III from 10-deacetyl-2-debenzoyl-2-pentenoylbaccatine
III (II), wherein the pentenoyl residue isa tiglic acid residue. Therefore,
10-deacetylbaccatine III purified according to the invention allows to obtain
antitumor medicaments with taxane sketeton free from the corresponding
impurities having a pentenoyl residue instead of a benzoyl residue at the
2-position.

10-Deacetylbaccatine III can be easily transformed into the 7,10-bis-
trichloroacetyl derivative (III). The conversion can be carried out by treatment
with trichloroacetic acid activated derivatives, according to known
esterification methods. Preferably, III is obtained by reaction with

trichloroacetyl chloride at a temperature of about 0°C, preferably of -5 to
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7,10-bis-trichloroacetate, in amount proportional to
that of (Il1) in the 10-deacetyl baccatine Ill used as

w0 bweaesast i ng material. It has surprisingly berer/EP2ne003162
that the bis-trichloroacetyl jderivative of the latter
inmpurity (11) has a markedly different chromatographic
behavi our fromthat of bis-trichloroacetyl .
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10-deacetylbaccatine III (III) is eluted, whereas the corresponding
2-debenzoyl-2-pentenoyl analogue is retained on the stationary phase together
with monoacylated products. These impurities can be recovered using a
solvent with higher polarity than dichloromethane, for example acetone or
methanol.

The resulting 7,10-bis-trichloroacetylbaccatine IIT (III) can be used as
such for the semi-synthesis of antitumor medicaments by esterification of the
13-position with a suitably activated side chain. Therefore, the use of
derivative III, obtained with a chromatographic purity higher than 99%, is a
further embodiment of the invention. Indeed, its advantage consists in the
presence of trichloroacetyl protective groups at both the 7- and 10-position,
further to the absence of the 2-debenzoyl-2-pentenoyl analogue. This avoids
further and undesired esterifications at the 7- and/or 10-positions with the
selected side chain, and the formation of impurities which could not otherwise

be easily removed. Therefore, esterification of the 13-position with a suitable

side chain followed by removal of the protective groups from the 7- and
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further and undesired esterifications at the 7- and/or
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2-debenzoyl-2-pentenoyl-paclitaxel. Paclitaxel can be obtained by means of
any method which allows to transform 10-deacetylbaccatine III into
N-debenzoylpaclitaxel, followed by benzoylation. A convenient method for
the preparation of N-debenzoylpaclitaxel is disclosed for example in
US 20050049297,

A further object of the invention is therefore semi-synthetic paclitaxel
free  from  2-debenzoyl-2-pentenoyl-paclitaxel  and pharmaceutical
compositions containing thereof.

The invention is illustrated in greater detail in the examples reported
below.

Example 1 - 10-Deacetvl-7,1'O-bistrichloroacetvlbaccatine III (IIT)

10-Deacetylbaccatine III (15 g), containing 0.4% of 2-debenzoyl-2-
pentenoyl analogue as impurity, is treated with 6.6 ml of trichloroacetyl
chloride in 60 ml of pyridine at 0-5°C for one hour under stirring. The mixture

is diluted with 100 ml of methylene chloride and 100 ml of 4 N hydrochloric
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A further object of the invention is therefore
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10-Deacetyl-7,10-bis-trichloroacetylbaccatine III (17.8 g), obtained as

described in example 1, is dissolved under inert atmosphere in 36 ml of
tetrahydrofuran and treated under stirring for thirty minutes with 3.9 ml of
concentrated ammonium hydroxide. The solution is diluted with acetonitrile
and then concentrated until incipient crystallization, thereafter the product is
filtered and recrystallized from acetone, to give 10 g of 10-deacetylbaccatine
OI with HPLC purity higher than 99% and free from 2-debenzoyl-2-
pentenoylbaccatine III.

Example 3 - Paclitaxel free from 2-debenzoyl-2-pentenovl analogue

N-Debenzoylpaclitaxel (700 g) is prepared as described in examples
V - VII of US 2005/0049297 A1, starting from 10-DAB III purified according
to Example 2 above (therefore free from the 2-debenzoyl-2-pentenoyl
analogue), thereafter is dissolved in 14 1 of acetonitrile, added with 120 ml of
triethylamine and treated with 107 ml of benzoyl chloride.

The reaction mixture is stirred at room temperature for half an hour and

diluted with 21 1 of water containing 0.1% of acetic acid.
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anal ogue), thereafter is dissolved in 14 1of
acetonitrile, added with 120 m of triethylam ne and
treated with 107 m of benzoyl chloride. The reaction
m xture is stirred at roomtenperature for half an
hour and diluted with 2 1 lof water containing 0.1% of
acetic acid. The solid material is filtered, washed
with 3 1of a 3:2 water-acetonitrile m xture and dried
under vacuum at 500C. About 700 g of dry solid
material are obtained, from which, by crystallization
from 2:1 cycl ohexane-acetone and drying under vacuum
600 g of paclitaxel free from 2-debenzoyl - 2-
pent enoyl pacl i taxel are obtai ned. CLAI M5 1.
10- Deacetyl -7, 10-bi s-trichl oroacetyl baccatine Il with
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hi gher than 99% and free from
2- debenzoyl - 2- pent enoyl baccatine 111

W@ 200040858t ri chl oroacetyl derivative. 2. PCT/EP2006/003162
| O Deacetyl baccatine I'll wth purity higher than 99%
and free from 2-debenzoyl - 2- pent enoyl baccatine 111. 3.
A process for the preparation of

CLINIM&acet yl - 7, 10-bi strichl oroacetyl baccatine 11 free
from 10- deacet yl - 2- debenzoyl - 2- pent enoyl
7,10-bis-trichl oroacetyl baccatine Il of claim21 which

conprises: - treatnment of crude, 10-deac | baccat.l .
1. 111 1ilencetylr T dArbisoatcproasedbasaatpe Z‘ﬁd‘éfﬂ‘iﬁ\/?ﬂ?"@? purity
- silica gel chronmatography an | ution . .
higher 6ha 890 R FHRoREEY 910c R0 Zoul SRy PHRG LApF#Hing [ 7,10-bis-
wi.th dichl oronet hane or a di chl or onet haneet hyl acet at e
trighlereacetyl dgp¥atbifal recovery of the correspondi ng

2- debenzoyl - 2- pent en i.mpurit nd of .t heyao .
2. oo ranetRapr il bty Rt Grfro9ss,qag free from
C%%Ilearit t han di Clgl oronet hane, such as acetone or
2-debenagapl-2-pentenoylsageatinglldy ai med in claim 3 in which

the first step is cargied out by.reactjon yt .
3. tri€hl oPERARSSByI fEoﬁl or‘iﬁ’ﬁe aPTRY LN athr e m'@éwf’@’lfs&;o'bls'

PR 85k L 655y L ) RIHIRY o1 2 pencnr
7 b TSR Ble LTS ISR LARE L
\Qlellghtkﬁ%tp}se:n!g Ihc;):tg Fg‘g(i%wr'gi%f%%ﬁ%%&é@né Iﬁ[ \Q@lltlghe{ tﬂEhf&Wacetic
acid activated derivative;

- silica gel chromatography and elution of 7,10-bis-trichloroacetyl-10-
deacetylbaccatine III with dichloromethane or a dichloromethane-
ethylacetate mixture;

- optional recovery of the corresponding 2-debenzoyl-2-pentenoyl
impurity and of the monoacylétion products using a solvent with
higher polarity than dichloromethane, such as acetone or methanol.

4. A process as claimed in claim 3 in which the first step is carried out by
reaction with trichloroacetyl chloride at a temperature of -5 to +5°C in
pyridine or in a pyridine - dichloromethane mixture.

5. A process as claimed in claim 3 or 4 in which chromatography of the
trichloroacetylation product is carried out using from 10 to 20 parts by weight
of silica gel with respect to the weight of raw 7,10-bis-trichloroacetyl-10-
deacetylbaccatine III obtained as in claim 3 or 4.

6. A process for the preparation of 10-deacetylbaccatine IIT with a purity
higher than 99% and free from 2-debenzoyl-2-pentenoylbaccatine III by

submitting 10-deacetyl-7,10-bis-trichloroacetylbaccatinelll of claim 3 to



10

deacetyl baccatine Il obtained as in claim3 or 4. 6.
A process for the preparation of 10-deacetyl baccatine
WO Rdocipgsht a purity hi gher than 99% and free frBPOT/EP2006/003162
2- debenzoyl - 2- pent enoyl baccati ne 111 by submtting
10- deacetyl -7, 10-bi s-trichl oroacetyl baccatinel Il of
cl.aim 3 toal kal.ine treatnent foll owed by
allkaling feptmart fllowed Rysrpetablézadtons| ai med in claim 6 in
which the alkaline treatnent is carried out by, )
7.r eadt iIRFRCERS BS aPRHREE it EBY i0dén i whighs the abkaline treatment is
sol yent,. such as nethanol, .a nethanqgl - .
CaHil%%%lrt SHeTIRSHOTTIh ATEImAnipEY hyeRRKde jRhshsuigablg solvent, such
process.as clainmed in . claim6 or 7 wherein the
as g api,iazaﬁtﬁw - (il@h uthang, BHxtyIg T tefrahydeqfurang
out with a solvent sel.ected fromacetonitrile, ace{one,

8-or AetHaRstS 28, claped dBsslafy; Ot oo TpMdisapi it caystallization of
RSB AR TR 3550 P ST 41 S0y BE ot from
cl al. 6-8 and its conversion into
acﬁoﬁé@ﬁzﬁﬁ?tﬁgaqrﬂﬂ? anot.o| | owed by benzoyl ation. 10.
o S T ool o gxcohishcsomsis e
pre%ga%gﬁgiﬂtroigow-{i%ggétg ne{cgg‘fitgg ce'[}j‘]fz?qccgr_éﬁlxge‘lo grfly ((:)lng io‘Pc]Iginilsn@S and
its conversion into N-debenzoylpaclitaxel, followed by benzoylation.
10.  Semi-synthetic paclitaxel free from 2-debenzoyl-2-pentenoyl-paclitaxel.
11.  Pharmaceutical compositions containing the paclitaxel of claim 10 in

admixture with a suitable carrier.



