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TAXOL.DS, THEI R PREPARATI ON AND PHARMACEUTI CAL

COMPCSI TI ONS CONTAI NI NG THEM - The present invention relat es
to new taxoids of general fornula: , [err]
5 I n whi C%osmosss Z represents a hydrogen atom Q&Wal of

(D

5  danslaquelle _
Z représente un atome d'hydrogéne ou un radical de formule générale :

RNH O

Ry . (m

OH

dans laquelle :
Ry représenie un radical benzoyle éventuellement substitué par un ou
10 plusieurs atomes ou radicaux, identiques ou différents, choisis parmi les atomes
dhalogéne et les radicaux alcoyles contenant 1 & 4 atomes de carbone, alcoxy
contenant 1 4 4 atomes de carbone ou trifluorométhyle, thénoyle ou furoyle ou un
radical R2-O-CO- dans lequel R représente : |
- un radical alcoyle contenant 1 & 8 atomes de carbone, alcényle contenant 2 a 8
15 atomes de carbone, alcynyle contenant 3 & 8 atomes de carbone, cycloalcoyle
contenant 3 & 6 atomes de carbone, cycloalcényle contenant 4 & 6 atomes de carbone,
bicycloalcoyle contenant 7 & 10 atomes de carbone, ces radicaux étant éventuellement
substitués par un ou plusieurs substituants choisis parmi les atomes d’halogéne et les
radicaux hydroxy, alcoxy contenant 1 & 4 atomes de carbone, dialcoylamino dont
20 chaque partie alcoyle contient 1 & 4 atomes de carbone, pipéridino, morpholino,
pipérazinyl-1 (éventuellement substitué en -4 par un radical alcoyle contenant 1 a 4
atomes de carbone ou par un radical phénylalcoyle dont l1a partie alcoyle contient 1 4 4
atomes de carbone), cycloalcoyle contenant 3 & 6 atomes de carbone, cycloaloényle




general forml a:

[err] I n whi ch:

Rl err] represents a benzoyl_radical optionally 10 substituted with one

or nore identical
atons and al kyl

radi cal s contai nin

a thenoyl or
represents:

or different atons or radicals chosen from hal ogen
radi cals containing 1 to 4 carbon atons, al koxy

1 to 4 carbon atons or trlfluoro al s,
% adi cal 15 or aradical Rerr]- +‘Eﬁﬁ?‘@ﬁ‘h§2

- an al kyl radical containing 1 to 8 car bon at ons,

al kenyl radical containing 2 to 8 carbon atong, an al kynyl r adi cal
containing 3 to 8 carbon atons, a

10
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contenant 4 & 6 atomes de carbone, phényle (éventuellement substitué par un ou
plusieurs atomes ou radicaux choisis parmi les atomes d’halogéne et les radicaux
alcoyles contenant 1 & 4 atomes de carbone ou alcoxy contenant 1 & 4 atomes de
carbone), cyano, carboxy ou alcoxycarbonyle dont la partie alcoyle contient 1 & 4
atomes de carbone,

- un radical phényle ou a- ou 3-naphtyle éventuellement substitué par un ou piusieurs
atomes ou radicaux choisis parmi les atomes d'halogéne et les radicaux alcoyles
contenant 1 3 4 atomes de carbone ou alcoxy contenant 1 a 4 atomes de carbone ou un
radical hétérocyclique aromatique & 5 chainons choisi de préférence parmi les radicaux
furyle et thiényle,

- ou un radical hétérocyclyle saturé contenant 4 3 6 atomes de carbone éventuellement
substitué par un ou plusieurs radicaux alcoyles contenant 1 i 4 atomes de carbone,

R3 représente un radical alcoyle droit ou ramifié contenant 1 4 8 atomes de
carbone, alcényle droit ou ramifié éontenant 2 a 8 atomes de carbone, alcynyle droit ou
ramifié contenant 2 & 8 atomes de carbone, cycloalcoyle contenant 3 & 6 atomes de
carbone, phényle ou a- ou {3-naphtyle éventuellement substitué par un ou plusieurs
atomes ou radicaux choisis parmi les atomes d'halogéne et les radicaux alcoyles,
alcényles, alcynyles, aryles, aralcoyles, alcoxy, alcoylthio, aryloxy, arylthio, hydroxy,
hydroxyalcoyle, mercapto, formyle, acyle, acylamino, aroylamino, alcoxycarbonyl-
amiho, amino. alcoylamino, dialcoylamino, carboxy, alcoxycarbonyle, éarbarnoyle,
alcoylcarbamoyle, dialcoylcarbamoyle, cyano, nitro et trifluorométhyle, ou un
hétérocycle aromatique ayant 5 chainons et contenant un ou plusieurs hétéroatomes,
identiques ou différents, choisis parmi les atomes d'azote, d'oxygéne ou de soufre et
éventuellement substitué par un ou plusieurs substituants, identiques ou différents,
choisis parmi les atomes d'halogéne et les radicaux alcoyles, aryles, amino,
alcoylamino, dialcoylamino, alcokycarbonylamino. acyle, arylcarbonyle, cyano,
carboxy, carbamoyle, alcoylcarbamoyle, dialcoylcarbamoyle ou alcoxycarbonyle, étant
entendu que, dans les substituants des radicaux phényle, a- ou f-naphtyle et
hétérocyclyies aromatiques, les radicaux alcoyles et les portions alcoyles des autres
radicaux contiennent 1 4 4 atomes de carbone et que les radicaux alcényles et alcynyles



2 cycl oal kyl radical containing 3 to 6 carbon atons, a

cycloalkenyl radical containing 4 to 6 carbon_atons at a_hi cycl oal kyl

radical containing 7 to 10 carbon atons, t hese radical s being
optionally substituted with one or 5 nore substituents chosen from

hal ogen at oQs, 385 hydroxyl radicals, alkoxy radicals PQ@*ﬂ&ﬂkﬂﬂ lto
4 ' carbon ons, dial kyl ani no radlcals I n which each a

portion contalns 1 to 4 carbon atons, piperidino or nmor phol i no

radi cal s, 1-piperazinyl radicals (optionally 10 substituted at position
4 wth an al kyl radical containing 1 t% 4 carbon atons or with a
phenyl al kyl

contiennent 2 & 8 atomes de carbone et que les radicaux aryles sont des radicaux
phényles ou o- ou 3-naphtyles,
R4 représente un radical alcoxy contenant 1 & 6 atomes de carbone en chaine
droite ou ramifiée, alcényloxy contenant 3 4 6 atomes de carbone en chaine droite ou
5 ramifiée, alcynyloxy contenant 3 a 6 atomes de carbone en chaine droite ou ramifiée,
cycloalcoyloxy contenant 3 & 6 atomes de carbone, cycloalcényloxy contenant 4 a 6
atomes de carbone, ces radicaux étant éventuellement substitués par un ou plusieurs
atomes d'halogéne ou par un radical alcoxy contenant 1 & 4 atomes de carbone,
alcoylthio contenant 1 & 4 atomes de carbone, ou wun radical carboxy,
10  alcoyloxycarbonyle dont la partie alcoyle contient 1 & 4 atomes de carbone, cyano,
carbamoyle, N-alcoyicarbamoyle ou N,N-dialcoylcarbamoyle dont chaque partie
- alcoyle contient 1 2 4 atomes de carbone ou forme avec I'atome d'azote auquel elle est
liée un radical hétérocyclique saturé contenant 5 ou 6 chainons et éventuellement un
second hétéroatome choisi parmi les atomes d'oxygéne, de soufre ou d'azote
15 éventuellement substitué par un radical alcoyle contenant 1 3 4 atomes de carbone ou
un radical phényle ou un radical phénylaicoyle dont la partie alcoyle contient 1 & 4
atomes de carbone.
Rs5 représente un radical alcoxy contenant 1 a 6 atomes de carbone en chaine
droite ou ramifiée, alcényloxy contenant 3 & 6 atomes de carbone, aicynyloxy
20 contenant 3 & 6 atomes de carbone, cycloalcoyloxy contenant 3 & 6 atomes de carbone,
cycloalcényloxy contenant 3 4 6 atomes de carbone, ces radicaux étant éventuellement
substitués par un ou plusieurs atomes d'halogéne ou par un radical alcoxy contenant 1
d 4 atomes de carbone, alcoylthio contenant 2 4 4 atomes de carbone, ou par un
radical carboxy, alcoyloxycarbonyle dont la partie alcoyle contient 1 & 4 atomes de
25 carbone, cyano, carbamoyle, N-alcoylcarbamoyle ou N,N-dialcoylcarbamoyle dont
chaque partie alcoyle contient 1 & 4 atomes de carbone ou forme avec I'atome d'azote
auquel elle est liée un radical hétérocyclique saturé contenant 5 ou 6 chainons et
éventuellement un second hétéroatome choisi parmx les atomes d'oxygeéne, de soufre
ou d'azote &éventuellement substitué par un radical alcoyle contenant 1 & 4 atomes de
30 carbone ou un radical phényle ou un radical phénylalcoyle dont la partie alcoyle
contient 1 2 4 atomes de carbone.



radical in which the al kyl portion contains 1 to 4 car bon atons),
cycl oal kyl radicals containing 3 to 6 carbon atons, cycloal kenyl
radicals containing 4 to 6 15 carbon atons, phenyl radicals (optionally
substituted with one or nore atons or radicals chosen from hal ogen

atons and al kéJ radjcals containing 1 to 4 carbon atons or al kox

radi cal s cont Prﬁ‘ﬁgisg to 4 carbon atons), cyano or car MQ’P’M‘@ S
or al koxycarbonyl radicals 20 in which the alkyl portion contains 1 to 4
car bon at ons, - a phenyl or [err]- or [err]-naphthyl radical

optionally substituted with one or nore“atons or radicals chosen
from hal ogen atons and al kyl radicals containing 1 to 4 25 carbon atons

or al koxy radicals cont %@L&%@E?&:A‘mdicaux ary iRk BBt %rep%eﬁééﬁm%rﬁ%es

aromati c heterocyclic
radicaux phényles ou a- ou [3-naphtyles éventuellement substitués par un ou plusieurs

atomes ou radicaux choisis parmi les atomes d’halogéne (fluor, chiore, brome, iode) et

les radicaux alcoyles, alcényles, alcynyles, aryles, arylalcoyles, alcoxy, alcoylthio,

5 aryloxy, arylthio, hydroxy, hydroxyalcoyle, mercapto, formyle, acyle, acylamino,

aroylamino, alcoxycarbonylamino, amino, alcoylamino, dialcoylamino, carboxy,

alcoxycarbonyle, carbamoyle, dialcoylcarbamoyle, cyano, nitro et trifluoro-méthyle,

étant entendu que les radicaux alcoyles et les portions alcoyles des autres radicaux

contiennent 1 & 4 atomes de carbone, que les radicaux aicényles et alcynyles

10  contiennent 2 3 8 atomes de carbone et que les radicaux aryles sont des radicaux
phényles ou a- ou B-naphtyles.

De préférence les radicaux hétérocycliques pouvant étre représentés par Ry~
sont des radicaux hétérocycliques aromatiques ayant 5 chainons et contenant un ou
plusieurs atomes, idmtiques ou différents, choisis parmi les atomes d'azote, d'oxygéne

15  ou de soufre, éventuellement substitués par un ou plusieurs substituants, identiques ou
différents, choisis parmi les atomes d'halogéne (fluor, chlore, brome, iode) et les
radicaux alcoyles contenant 1 4 4 atomes de carbone, aryles contenant 6 4 10 atomes
de carbone, alcoxy contenant 1 & 4 atomes de carbone, aryloxy contenant 6 a 10
atomes de carbone, amino, alcoylamino contenant 1 & 4 atomes de carbone,

20 dialcoylamino dont chaque partie alcoyle contient 1 & 4 atomes de carbone, acylamino
dont la partie acyle contient 1 & 4 atomes de carbone, alcoxycarbonylamino contenant
1 a4 4 atomes de carbone, acyle contenant 1 & 4 atomes de carbone, arylcarbonyle dont
la partie aryle contient 6 a2 10 atomes de carbone, cyano, carboxy, carbamoyle,
alcoylcarbamoyle dont )2 partie alcoyle contient 1 & 4 atomes de carbone,

25  dialooylcarbamoyle dont chaque partie alcoyle contient 1 & 4 atomes de carbone ou
alcoxycarbonyle dont la partie alcoxy contient 1 & 4 atomes de carbone.

De préférence les radicaux R4 et Rs, identiques ou différents, représentent
des radicaux alcoxy droits ou ramifiés contenant 1 & 6 atomes de carbone
éventuellement substitués par un radical méthoxy, éthoxy, éthylthio, carboxy,

30 méthoxycarbonyle, éthoxycarbonyle, cyano, carbamoyle, N-méthyl-carbamoyle,



radi cal preferably chosen fromfuryl and thienyl radi cal s,

3 -_or a saturated heterocyclic_tadical _.containing 4 to 6 _
carbon atons, optionally substituted with one or nore al kyl radicals
containing 1 to 4 carbon atons, R3 represents an unbranched
or branched @I 5 radical containing 1 to 8 carbon atons, an unbranched
or branched &P Sradical containing 2 to 8 carbon FCTRI60{Mq40
unbranched or branched al kynyl radi cal containing 2 to 8 carbon
atons, a cycl oal kyl radi cal cont ai ni ngb_3 to 6 carbon atons, a phenyl

or a- or

N-éthylcarbamoyle, N,N-diméthylcarbamoyle, N,N-diéthylcarbamoyle, N-pyrmrolidino-
carbonyle ou N-pipéridinocarbonyle.

Plus particuliérement, la présente invention conceme les produits de formule
générale (I} dans laquelle Z représente un atome d’hydrogéne ou un radical de formule

5 générale (I) dans laquelle R représente un radical benzoyle ou un radical R>-O-CO-
dans lequel R rept&ente un radical tert-butyle et R3 représente un radical alcoyle
contenant 1 & 6 atomes de carbone, alcényle contenant 2 & 6 atomes de carbone,
cycloalcoyle contenant 3 4 6 atomes de carbone, phényle éventuellement substitué par
un ou plusieurs atomes ou radicaux, identiques ou différents choisis parmi les atomes

10  dhalogéne (fluor, chlore)} et les radicaux alcoyles (méthyle), alcoxy (méthoxy),
dialcoylamino (diméthylamino), acylamino {acétylamino), alcoxycarbonylamino (tert-
butoxycarbonylamino) ou trifluorométhyle ou un radical furyle-2 ou -3, thiényle-2 ou
-3 ou thiazolyle-2, -4 ou -5 et R4 et Rs, identiques ou différents, représentent chacun
un radical alcoxy droit ou ramifié contenant 1 & 6 atomes de carbone.

15 Plus particuliérement encore, la présente invention concerne les produits de
formule générale (I) dans laquelle Z représente un atome d’hydrogéne ou un radical de
formule générale (II) dans laquelle Ry représente un radical benzoyle ou un radical
R2-0-CO- dans lequel Ry représente un radical tert-butyle et R3 représente un radical
isobutyle, isobutényle, butényle, cyciohexyle, phényle, furyle-2, furyle-3, thiényle-2,

20 thiényle-3, thiazolyle-2, thiazolyle-4 ou thiazolyle-5, R4 et Rs, identiques ou
différents, représentent chacun un radical méthoxy, éthoxy ou propoxy.

Les produits de formule générale (I} dans laquelle Z représente un radical de
formule générale (II) présentent des propriétés antitumorales et antileucémiques
remarquables.

25 Selon la présente invention, les nouveaux produits de formule générale (1)
dans laquelle Z représente un radical de formule générale (I} peuvent &tre obtenus par
estérification d'un produit de formule générale :



10 [err]-naphthyl radical optionally substituted with one or nor e
atons or radicals chosen fromhalogen atons and___... al kyl, alkenyl,

al kynyl, aryl, aral kyl, al koxy, al kyl thi o, aryloxy, arylthio,

hydr oxyl , hydroxyalkyl mercapto, fornyl, acyl, acylam no, aroylam no,
15 alkoxycaﬁkﬁﬁ am no, al kyl am no, dial kyl am no, yl,
al koxycar bony ca&%annyl al kyl car banoyl , dialkylcarbéﬁ%@?@aﬁegﬁo,
nitro and trifl uoronethyl radicals, or a 5-nenbered aromatic

het er ocycl e

contai ning one or nore identical or different hetero 20

atons chosen from nitrogen, oxygen and sul phur 6atoms and optionally
substituted with one or nore identical or different substituents
chosen from hal ogen atons and al IRyI ery am no, al kyl am no,

di al kyl am no,

10

15

al koxycar bonyl anj no;* ryl carbonyl, cyano,

)

HO OCOCH
OCOC H,
dans laquelle R4 et R5 sont définis comme précédemment, au moyen d'un acide de

formule générale :
~~xReo

uz

.ff};

vy
OH

O-R,
dans laquelle Ry et R3 sont définis comme précédemment, ou bien Rg représente un
atome d'hydrogéne et Ry représente un groupement protecteur de la fonction
hydroxy, et ou bien Rg et R7 forment ensemble un hétérocycle saturé a4 5 ou 6
chainons, ou d'un dérivé de cet acide pour obtenir un ester de formule générale :

\%

dans laquelle Ry, R3, R4, Rs, Rg et R sont définis comme précédemment, suivi du
remplacement des groupements protecteurs représentés par R7 et/ou Rg et R7 par des
atomes d'hydrogéne.

L'estérification au moyen d'un acide de formule générale (IV) peut étre
effectuée en présence d'un agent de condensation (carbodiimide, carbonate réactif) et
d'un agent d'activation (aminopyridines) dans un solvant organique (éther, ester,
cétones, nitriles, hydrocarbures aliphatiques, hydrocarbures aliphatiques halogénés,
hydrocarbures aromatiques) & une température comprise entre -10 et 90°C.



25 carboxyl, carbamoyl, al kyl carbanmoyl, dial kyl carbanoyl or

al koxycarbonyl radicals _on the understandi ng_that in_the
substituents of the phenyl, [err]- or [err]-naphthyl and aromatic
het erocyclic radicals, the alkyl radicals and

4 t he rtions of the other radicals contain 1
o §¥onadf ‘Wergapnans 5 1,

car bon at ons, at the al kenyl and al kynyl radicals

8 carbon atons, and that the aryl radicals are phenyl or [err]- or
[err]-napht hyl radicals, 5 Rlerr] represents an al koxy

radi cal containing 1 to 6 carbon atons’in an unbranched or branched
chain, an al kenyl oxy radical containing 3 to 6 carbon atons in

L'estérification peut aussi étre réalisée en utilisant l'acide de formule
générale (IV) sous forme d'anhydride symétrique en opérant en présence d'un agent
d'activation (aminopyridines) dans un solvant organique (éthers, esters, cétones,
nitriles, hydrocarbures aliphatiques, hydrocarbures aliphatiques halogénés,

5  hydrocarbures aromatiques) & une température comprise entre 0 et 90°C.

L'estérification peut aussi &re réalisée en utilisant l'acide de formule
générale (IV) sous forme d'halogénure ou sous forme d'anhydride mixte avec un
acide aliphatique ou aromatique, éventuellement préparé in situ, en présence d'une
base (amine aliphatique te:-;iaire) en opérant dans un solvant organique (&thers,

10  esters, cétones, nitriles, hydrocarbures aliphatiques, hydrocarbures aliphatiques
halogénés, hydrocarbures aromatiques) & une température comprise entre 0 et 80°C.

De préférence, Rg représente un atome d’hydrogéne et Ry représente un
groupement protecteur de la fonction hydroxy ou bien Rg et R7 forment ensemble un
hétérocycle saturé 2 5 ou 6 chainons. |

15 Lorsque Rg représente un atome d’hydrogéne, R représente de préférence
un radical méthoxyméthyle, éthoxy-1 éthyle, benzyloxyméthyle, triméthylsilyle,
triéthylsilyle, {-triméthylsilyléthoxyméthyle, benzyloxycarbonyle ou tétrahydro-
pyrannyle. '

Lorsque Rg et Ry forment ensemble un hétérocycle, celui-ci est de

20  préférence un cycle oxazolidine éventueliement mono-substitué ou gem-disubstitué en
position -2.

Le remplacement des groupements protecteurs R7 et/ou Rg et Ry par des
atomes d'hydrogéne peut étre effectué, selon leur nature de la maniére suivante :

1) lorsque Rg représente un atome dhydrogéne et R7 représente un groupement
25 protecteur de l1a fonction hydroxy, le remplacement des groupements protecteurs par
des atomes d’hydrogéne s'effectue au moyen d'un acide minéral (acide chlorhydrique,
acide sulfurique, acide fluorhydrique) ou organique (acide acétique, acide méthane-
sulfonique, acide trifluorométhanesulfonique, acide p.toluénesulfonique) utilisé seul
ou en mélange en opérant dans un solvant organique choisi parmi les alcools, les
30 éthers, les esters, les hydrocarbures aliphatiques, les hydrocarbures aliphatiques



an unbranched or branched chain, an al kynyl oxy radi cal containing 3
to 6 carbon atons in an unbranched or 10 branched chain, a cycl oal kyl oxy

radi cal containing 3 to 6 carbon atonms or a cycl oal kenyl oxy radi cal
cont ai ni ng 4 to 6 carbon atons, these radicals being optionally
substituted W&%ﬂwﬁ@ or nore hal ogen atons or with an al koxy radi cal
containing 1 bon atons, an. 15 al kyl thi o radi cal c oA ‘WB“& to
4 carbon atons or a car boxyl radical, an al kyl oxycarbonyl radical in
whi ch the al kyl portion contains 1 to 4 carbon atons, a cyano

or carbanoyl radical or an N al kyl car banoyl o N, N- di al kyl car banoyl

radi cal in which each al kyl 20 portion contains 1 to 4 carbon atons or,
with the ni t ] ' Pt S . f . .
5- or 6-nenbered h%ﬁ?%‘%on%s%eg%&&ﬁ Ircal —op a|h§‘r’fl'aslﬂ{v;l%jnmrﬂ% g%ﬂ?é%e#{gﬁ%eogglgg%ed
het er o at om choseneritrec 9 ev683€0u au moyen d'une source d'ions fluorures tel qu'un complexe acide
fluorhydrique-triéthylamine ou par hydrogénation catalytique,

2) lorsque Rg et R forment ensemble un hétérocycle saturé & 5 ou 6 chainons et plus
5 particuliérement un cycle oxazolidine de formule générale :

R,-N<__O v
dans laquelle R est défini comme précédemment, Rg et Ro, identiques ou différents,
représentent un atome d’hydrogéne ou un radical alcoyle contenant 1 & 4 atomes de
carbone, ou un radical aralcoyle dont la partie alcoyle contient 1 & 4 atomes de
10 carbone et la partie aryle représente, de préférence, un radical phényle
éventuellement substitué par un ou plusieurs radicaux alcoxy contenant 1 a 4 atomes
de carbone, ou un radical aryle représentant, de préférence un radical phényie
éventuellement substitué par un ou plusieurs radicaux alcoxy contenant 1 3 4 atomes
de carbone, ou bien Rg représente un radical alcoxy contenant 1 & 4 atomes de
15 carbone ou un radical trihalométhyle tel que trichlorométhyle ou un radical phényle
substitué par un radical trihalométhyle tel que trichlorométhyle et Rg représente un
atome d'hydrogéne, ou bien Rg et Rg forment ensemble avec l'atome de carbone
auquel ils sont liés un cycle ayant 4 & 7 chainons, le remplacement du groupement
protecteur formé par Rg et R7 par des atomes d'hydrogéne peut étre effectué, selon
20 les significations de R1, Rg et Rg, de 1a maniére suivante :

a) lorsque R représente un radical tert-butoxycarbonyle, Rg et Rg,
identiques ou différents, représentent un radical alcoyle ou un radical aralcoyle
(benzyle) ou aryle (phényle), ou bien Rg représente un radical trihalométhyle ou un
radical phényle substitué par un radical trihalométhyle, et Rg représente un atome

25  dhydrogéne, ou bien Rg et Rg forment ensemble un cycle ayant de 4 & 7 chainons, le
traitement de l'ester de formule générale (V) par un acide minéral ou organique



sul phur or nitrogen atons,. optionally substituted with 25 an al kyl

radical containing 1 to 4 carbon atons or a phenyl radical or a
phenyl al kyl radical in which the al kyl portion contains 1 to 4 carbon
at ons, Rlerr} represents an al koxy radical containing 1

5 - to Qzﬁgéﬁﬁn atonms in an unbranched or branched chain, an

al kenyl oxy r3gr#3%%ontaining 3 to 6 carbon atons, an P&

radical containing 3 to 6 carbon atons, a cycl oal kyl oxy radi cal

containing 3 to 6 carbon atons or 5 a cycl oal kenyl oxy radi cal containing

3 to 6 carbon

10

15

20

25

atons, these radicals beishg optionally substituted with

éventuellement dans un solvant organique tel qu'un alcool conduit au produit de

formule générale :
HN O
R /\_/[L (VID

dans laquelle R3, R4 et R5 sont définis comme précédemment, qui est acylé au moyen
de chlorure de benzoyle dans lequel le noyau phényle est éventuellement substitué, de
chlorure de thénoyle, de chlorure de furoyle ou d'un produit de formule générale :

Rp-0-CO-X  (VIID

dans laquelle Rp est défini comme précédemment et X représente un atome
d'halogéne (fluor, chlore) ou un reste -O-R2 ou -O-CO-0O-R3, pour obtenir un produit
de formule générale (I) dans laquelle Z représente un radical de formule générale (I1).

De préférence, le produit de formule générale (V) est traité par lacide
formique & une température voisine de 20°C pour fournir le produit de formule
générale (VII).

De préférence, l'acylation du produit de formule générale (VII) au moyen
d'un chiorure de benzoyle dans lequel le radical phényle est éventuellement substitué,
de chlorure de thénoyle ou de chlorure de furoyle ou d'un produit de formule générale
(VIII) est effectuée dans un solvant organique inerte choisi parmi les esters tels que
l'acétate d'éthyle, l'acétate ‘d'isopropyle ou l'acétate de n.butyle et les hydrocarbures
aliphatiques halogénés tels que le dichlorométhane ou le dichloro-1,2 éthane en
présence d'une base minérale telle que le bicarbonate de sodium ou organique telle
que la triéthylamine. La réaction est effectuée & une température comprise entre 0 et
50°C, de préférence voisine de 20°C.

b) lorsque Rj représente un radical benzoyle éventuellement substitué,
thénoyle ou furoyle ou un radical RoO-CO- dans lequel Ry est défini comme
précédemment, Rg représente un atome d’hydrogéne ou un radical alcoxy contenant



one or nore hal ogen atons or with an al koxy radi cal containing 1 to 4
carbon atons or an al kylthio radical cantaining 2 to 4 carbon atons
or with a carboxyl 10 radi cal, an al kyl oxycarbonyl radical in which the
al kyl portion contains 1 to 4 carbon atons, a cyano or

car banoyl radiggdesgissan N-al kyl car banoyl or N, N-di al kylgeqy W!‘
radi cal in which each al kyl portion contains 1 to 4 car bom oms“ or,

with the 15 nitrogen atomto which it is linked, forns a saturated

5- or 6-nenbered heterocyclic radical optionallloy cont ai ning a second
het ero at om chosen from oxygen, sul phur or nitrogen atons, optionally
substituted with an al kyl radical containing 1 to 4 carbon atons or a

20 phenyl radical 10§ 4 aoride8Y tabing ou WirtadRbl phnyib kd3titub Qar un ou plasikurk radicaux

portion contains 1 atlc%x)A; cgt?tanggtn 1 gtttoartrgrhes de carbone et Rg représente un atome d'hydrogeéne, le
remplacement du groupement protecteur formé par Rg et Ry par des atomes -

d'hydrogéne s'effectue en présence d'un acide minéral (acide chlorhydrique, acide

5 sulfurique) ou organique (acide acétique, acide méthanesulfonique, acide trifluoro-

méthanesulfonique, acide p.toluénesulfonique) utilisé seul cu en mélange en quantité

stoechiométrique ou catalytique, en opérant dans un solvant organique choisi parmi

les alcools, les éthers, les esters, les hydrocarbures aliphatiques, les hydrocarbures

aliphatiques halogénés et les~hydrocarbures aromatiques & une température comprise

10  entre -10 et 60°C, de préférence entre 15 e1 30°C.

Selon l'invention, les produits de formule générale (III), c'est-a-dire les

produits de formule générale (I) dans laquelle Z représente un atome d'hydrogéne,

R4 et R sont définis comme précédemment, peuvent étre obtenus & partir de la 10-

désacétyl-baccatine I1I de formule :

I

15
I peut étre particuliérement avantageux de protéger sélectivement les
fonctions hydroxy en positions 7 et 13, par exemple sous forme d'un di-éther silylé qui

peut étre obtenu par action d'un halogénure de silyle de formule générale :

(R)3-Si-Hal (X)

20  dans laquelle les symboles R, identiques ou différents, représentent un radical alcoyle
contenant 1 4 6 atomes de carbone éventuellement substitué par un radical phényle,
ou un radical cycloalcoyle contenant 3 & 6 atomes de carbone ou un radical phényle,
sur la 10-désacétyl-baccatine Il pour obtenir un produit de formule générale :



Preferably,

the aryl radicals which can be represented by R3 are

phenayl or lerrl-_or [errl-naphthyl radi cals optionally substituted

wi th .one or
(fluorine,

nore atons 25 or radicals chosen from hal ogen atons

chlorine, brom ne, iodine) and al kyl, al kenyl, alkynyl,

aryl, aryl algybesoadskoxy, alkylthio, aryloxy, arylthio,  pch¥iécveyde:
hydr oxyal kyl , -mercapto, fornyl, acyl,

6 acyl am no, aroyl am no, al koxycarbonyl am no, amni no,
al kyl am no, di al kyl am no, carboxyl, al koxycagbonyl, car banoyl ,
di al kyl car banoyl, cyano, nitro and triftluoronmethyl radicals, on the

under st andi ng that the

(R),Si-0 »- (x1)

dans laquelle R est défini comme précédemment, puis action d'un produit de formule
générale :
R'4-X3 (X1D
5 dans laquelle R'4 représente un radical tel que R's-O est identique & R4 défini comme
précédemment et Xi représente un reste d'ester réactif tel qu'un reste d'ester
sulfurique ou sulfonique ou un atome d'halogéne pour obtenir un produit de formule
générale :

(R),Si-0 1~ (X1

10  dans laquelle R et R4 sont définis comme précédemment dont les groupements
protecteurs silylés sont remplacés par des atomes d’hydrogéne pour obtenir un produit
de formule générale :

(XIV)
HO Y H OCOCH,
OCOC H,

dans laquelie R4 est défini comme précédemment, qui est éthérifié sélectivement en
15 position 7 par action d'un produit de formule générale :



5 al kyl radicals and the al kyl portions of the other radi cal s contain

1 to 4 carbon atons, that the.:al kenyl and_al kynyl radicals contain 2
to 8 carbon atons and that the aryl radicals are phenyl or [err]- or
[ err]-napht hyl radicals. 10 Preferably, the heterocyclic
radi cal s which can be represented by R3 are 5-nenbered '
heterocyclicngaﬂﬁﬂﬁ§ cont ai ni ng one or n%re | denti cal P§ﬁ$§§$¢§?ent
atons chosen from nitrogen, oxygen and sul phur atons, optionally
substituted with one or nore 15 i dentical ,gr different substituents
chosen from hal ogen atons (fluorine, cﬂgorine, brom ne, iodine) and

al kyl radi cals containing 1 to 4 carbon atons, aryl radicals
containing 6 to 10 carbon atoms, al koxgslxylicals (xyy containing 1 to 4
carbon atons, aryloxy radicals 20 coﬁt arning 6 to 10 carbon atons, am no

radicals, dans laquelle R's représente un radical tel que R's-O est identique & Rs défini comme
précédemment et X7 représente un atome d'halogéne ou un reste d'ester réactif tel
qu'un reste d'ester sulfurique ou sulfonique pour donner le produit de formule

5 générale (I1D).

Généralement, Iaction d'un dérivé silylé de formule générale (X) sur Ia
10-désacétyl-baccatine III est effectuée dans la pyridine ou la triéthylamine
éventuellement en présence d'un solvant organique tel qu'un hydrocarbure aromatique
comme le benzéne, le toluéne ou les xylénes a une température comprise entre 0°C et

10  1a température de reflux du mélange réactionnel.

Généralement, P'action d'un produit de formule générale (XII) sur un produit
de formule générale (XI), est effectuée, aprés métallation de la fonction hydroxy en
position 10 au moyen d'un hydrure de métal alcalin tel que I'hydrure de sodium, un
amidure de métal alcalin tel que I'amidure de lithium ou d'un alcoylure de métal alcalin

15 tel que le butyllithium, en opérant dans un solvant orgamique tel que le
diméthylformamide ou le tétrahydrofurane & une température comprise entre 0 et
50°C.

Généralement le remplacement des groupements protecteurs silylés du
produit de formule générale (XIII) par des atomes d'hydrogéne s'effectue au moyen

20  d'un acide tel que l'acide fluorhydrique ou Facide trifluoroacétique en présence d'une
base telle que la triéthylamine ou la pyridine éventuellement substituée par un ou
plusieurs radicaux alcoyles‘ contenant 1 3 4 atomes de carbone, éventuellement
associée 4 un solvant organique inerte tel qu'un nitrile comme l'acétonitrile ou un
hydrocarbure aliphatique halogéné comme le dichlorométhane & une température

25 comprise entre 0 et 80°C.

Généralement Faction d'un produit de formule générale (XV) sur un produit
de formule généralé (XIV) seffectue dans les conditions indiquées précédemment
pour l'action d'un produit de formule générale (XII} sur un produit de formule
générale (XI).

30 Selon linvention, les produits de formule générale (I} dans laquelle Z
représente un radical de formule générale (II), R4 est défini comme précédemment et



al kylam no radicals containing 1 to 4 carbon atons, di al kyl am no
radicals in which each wRportion contains 1 ta 4 carbhan atons,.
acylamno radicals in whi ch the acyl portion contains 1 to 4 carbon
atons, 25 al koxycar bonyl am no radicals containing 1 to 4 carbon

atons, acyl radicals containing 1 to 4 carbon atons, aryl car bonyl
radical s i n WR%RIBHhe aryl portion contains 6 to 10 cdl

cyano, carboxyl or 7

car banoyl radicals, alkylcarbanoyl radicals in which t he al kyl
portion contains 1 to 4 carbon atons, dpalkylcarbannyl radicals in
whi ch each al kyl portion

Rs est défini comme précédemment, peuvent étre obtenus & partir d'un produit de

formule générale :

(XVD

dans laquelle Ry, R3, Rg et R7 sont définis comme précédemment par silylation en
5 position 7 au moyen d'un produit de formule générale (X) pour obtenir un produit de
formule générale :

(XVID

dans laquelie R, Rj, R3, Rg et Ry sont définis comme précédemment, qui est
fonctionnalisé en position 10 au moyen d'un produit de formule générale (XII) pour
10  donner un produit de formule générale :

{XVII)

dans laquelle R, R3, R3, R4, Rg et R7 sont définis comme précédemment dont le
groupement protecteur silylé est remplacé par un atome dhydrogéne pour donner un
produit de formule générale : -



contains 1 to 4 carbon atons or al koxycarbonyl radicals 5 in which the

al koxy portion contains 1 to_.4.carhon at ons.
Preferably, the radicals R err] and R err], which may be identical or
different, represent unbranched or branched al koxy radi cal s contai ni ng

1 to 6 carbonyolfdsaioms, optionally substituted with a nmetho ,
et hyl t hi o, ca?vboxy , et hoxycarbonyl, ethoxycarbonyl, &Wm

car banoyl, N-nethyl carbanoyl, N ethyl carbanoyl, :
N, N-di net hyl car banoyl, N, N-di et hyl carbamoyl, 4 N-pyrrolidi nocarbonyl or
N- pi peri di nocar bonyl radical. 15 More especially, the present

I nvention relates to the products of general formula (1) in which

Z represents a hydrogen atomor a radi cak4of ensli_lal formula (I11) in

which Rlerr] represents a b&ix%yksor adi cal |

(XIX)

HO

OCOCJH,

qui, par action d'un produit de formule générale (XV) conduit au produit de formule

générale (V) dont les groupements protecteurs sont remplacés par des atomes

-d’hydrogéne pour domner un produit de formule générale (I} dans laquelle Z
5 représente un radical de formule générale (I1).

Les réactions de silylation, de fonctionnalisation et de remplacement des
groupements protecteurs par des atomes dhydrogéne sont effectuée dans des
conditions analogues a celles décrites ci-dessus.

Les produits de formule générale (XVI) peuvent ére obtenus dans les

10 conditions décrites dans le brevet européen EP 0336 841 et les demandes
internationales PCT WO 92/09589 et WO 94/07878 ou a partir des produits de
formule générale :

(XX)

dans laquelle Rj et R3 sont définis comme précédemment selon les méthodes connues
15  de protection de la fonction hydroxy de la chaine latérale sans toucher au reste de la
" molécule.

Selon linvention, les produits de formule générale (I) dans laquelle Z
représente un atome d'hydrogéne ou un radical de formuie générale (I1) peuvent étre
obtenus par action de nickel de Raney activé en présence d'un alcool aliphatique

20 contenant 1 & 3 atomes de carbone ou d'un éther tel que le tétrahydrofurane ou le
dioxane sur un produit de formule générale :



or aradical Rerr]-OCO in which Rerr] represents a tert- 20 but yl

r ad-cat—and—Rlerr}—+epresents_an al kyl _radi cal containing 1 to 6
carbon atons, an al kenyl radical containing 2 to 6 carbon atons, a
cycl oal kyl radi cal containing 3 to 6 carbon atons, a phenyl radical

optionally syBskhjseéed 25 with one or nore identical or di ch‘i@ﬁ@& ons or
radi cal s chosen from hal ogen atons (fluorine, chlorine) I

(met hyl ), al koxy (nethoxy), dialkylam no (di net hyl am no), acyl am no
(acetyl am no), 15 8

al koxycar bonyl am no (tert-butoxycarbonyl am no) or

Rl

N

Rll

(XX

dans laquelle R, est défini comme précédemment , R' et R", identiques ou différents,
représentent un atome d'hydrogéne ou un radical alcoyle contenant 1 4 6 atomes de
carbone, alcényle contenant 2 4 6 atomes de carbone, alcynyle contenant 2 & 6 atomes
5 de carbone, cycloalcoyle contenant 3 4 6 atomes de carbone ou cycloalcényle
contenant 3 & 6 atomes de carbone éventuellement substitué, ou bien R' et R" forment
ensemble avec I'atome de carbone auque! ils sont liés un radical cycloalcoyle contenant
3 4 6 atomes de carbone ou un radical cycloalcényle contenant 43 6 atomes de
carbone, et Z1 représente un atome d’hydrogéne ou un radical de formule générale :

R, \N /Rs 0
/\/IK (XXI)
R, H |
10 O-R,
dans laquelle R;, R;, Rs et Ry sont définis comme précédemment et, pour obtenir un
produit de formule générale :
0
R, R,

(XXTI1I)

H Scocn,

OCOCH,

suivie, lorsque Z; représente un radical de formule générale (XXII), c'est-a-dire
15 lorsque le produit de formule générale (XXIII) est identique au produit de formule



trifluoronethyl radicals, or a 2- or 3-furyl, 2- or 3-thienyl or 2-,
4- or 5-thiazolyl radical, and R4_and R err]., which may be identi cal
or different, each represent 5 an unbranched or branched al koxy radi cal
containing 1 to 6 carbon atons. Still nore
especially, the present invention relates to the products of general
formula (1) iW‘\/ﬁ?ﬁs Z represents a hydrogen atom or a’F&ﬂ’P&%(‘%‘ﬂr
general 10 formula (11) in which Rerr] represents a benzoyl radical

or aradical Rerr]-OCO in which Rerr] reprigsents a tert- but yl
radical and Rl err] represents an isobutyl, | sobut enyl , butenyl,
cycl ohexyl, phenyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl,

2-thiazolyl, 4-thi généryle (V) Glu remplacentent desqirghpemenits pedtecteunsirepfésernds manRg et/ou
E[ete F\{)Ly whi ch may li% et R7par|dgsea'?<§r{:gs%hy8;oggzllg éa%g Fegtcbnd?&cng dgc%ﬂésepsrgc%en?ment.
Généralement, l'action du nickel de Raney activé en présence d'un alcool

aliphatique ou d'un éther est effectuée & une température comprise entre -10 et 60°C.

5 - Selon l'invention, le produit de formule générale (XXI) dans laquelle Z; et R4
sont définis comme précédemment peut &tre obtenu par action d'un sulfoxyde de
formule générale :

R R

R"—kso J (XXIV)

dans laquelle R' et R" sont définis comme précédemment, sur un produit de formule
10  générale (XIX).

Généralement la réaction du sulfoxyde de formule générale (XXIV), de
préférence le diméthylsulfoxyde, sur le produit de formule générale (XIX) s'effectue en
présence. d'un mélange d'acide -acétique et d'anhydride acétique ou d'un dérivé de
I'acide acétique tel qu'un acide halogénoacétique & une température comprise entre 0 et

15  50°C, de préférence voisine de 25°C.

Les produits de formule générale (I) obtenus par la mise en oeuvre du
procédé selon l'invention peuvent &tre purifiés selon les méthodes connues telles que
la cristallisation ou la chromatographie.

Les nouveaux produits de formule générale (I) obtenus par la mise en
20 oeuvre des procédés selon [l'invention peuvent étre purifiés selon les méthodes
connues telles que la cristallisation ou 1a chromatographie.
Les produits de formule générale (I) dans laquelie Z représente un radical de
formule générale (II) présentent des propriétés biologiques remarquables.
In vitro, la mesure de l'activité biologique est effectuée sur la tubuline
25 extraite de cerveau de porc par la méthode de M.L. Shelanski et coll., Proc. Natl.
Acad. Sci. USA, 70, 765-768 (1973). L'étude de la dépolymérisation des
microtubules en tubuline est effectuée selon la méthode de G. Chauviére et coll.,
C.R. Acad. Sci., 293, série II, 501-503 (1981). Dans cette étude les produits de



et hoxy or propoxy radical. The products of general formula

(1) _in_which Z represents a radical of_general formula (11} display
20 not ewort hy antitunour and antil eukaem c properti es.
According to the present invention, the new products of general
formula (1) in which Z represents a radi cal of general fornula (11)
may be obt aPHEW3PIES esterification of a product of gerRGEFRIGHI44Q| a:
[err]
17

formule générale (I) dans laquelle Z représente un radical de formule générale (II) se
sont montrés au moins aussi actifs que le taxol et le Taxotére.
In vivo, les produits de formule générale (I) dans laquelle Z représente un
radical de formule générale (I} se sont montrés actifs chez la souris greffée par le
5 mélanome B16 a des doses comprises entre 1 et 30 mg/kg par voie intrapéritonéale,
ainsi que sur d'autres tumeurs liquides ou solides. Plus particuliérement, in vivo, sur
le mélanome B16, le produit de formule générale (I) pour lequel R, représente un
radical tert.butoxycarbonyle, R, représente un radical phényle et R, et R, représentent
chacun un radical méthoxy présente un log cell kilt de 2,9 alors que le produit de
10 formule générale (I) pour lequel R, représente un radical tert.butoxycarbonyle, R,
représente un radical phényle et R, représente un radical méthoxy et R, représente un
radical hydroxy, décrit dans Tetrahedron Letters, 35, 5543 (1994) présente un log
cell kill de 0,7.
Les nouveaux produits ont des propriétés anti-tumorales et plus
15  particuliérement une activité sur les tumeurs qui sont résistantes au Taxol® ou au
Taxotére®. De telles tumeurs comprennenti les tumeurs du colon qui ont une
expression élevée du géne mdr 1 (géne de la multi-drug resistance). La multi-drug
resistance est un terme habituel se rapportant & la résistance d'une tumeur a différents
produits de structures et de mécanismes d'action différents. Les taxoides sont
20  généralement connus pour étre fortement reconnus par des tumeurs expérimentales
telles que P388/DOX, une lignée cellulaire sélectionnée pour sa résistance 2 la
doxorubicine (DOX) qui exprime mdr 1.

Les exemples suivants illustrent la présente invention.

EXEMPLE 1

25 A une suspension contenant 217,8 mg d'acétoxy-4a benzoyloxy-2a €poxy-
58,20 dihydroxy-1B,13a diméthoxy-73,10(3 oxo-9 taxéne-11, 200 mg d'acide tert-
butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl-4 oxazolidine-1,3 carboxylique-5
(2R,4S,5R) et 50 mg de tamis moléculaire 4A en poudre dans 2 cm3 d'acétate
d'éthyle, on ajoute successivement, & une température voisine de 20°C, 126 mg de

FEUILLE DE REMPLACEMENT (REGLE 26)



in which Rerr] an
of general fornula:
Rlerr] and R err]

a hydrogen atom an

d Rlerr] are defined as above, by neans of an acid
: L [err] i n which
are defi ned as above and either Rerr] represents
d Rlerr] represents a group 5 protecting the hydroxyl

function, % l and R[err] t oget her forma saturated 5- or
t

6- nenbered he
obtain an ester

10
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30

means of a derivative of TEHER%SEIHO
of general formul a:
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dicyclohexylcarbodiimide, puis 14 mg de N,N'-diméthylamino-4 pyridine. La
suspension obtenue est agitée & une température voisine de 20°C, sous atmosphére
d'argon, pendant 16 heures puis concentrée & sec sous pression réduite (0,27 kPa) a
une température voisine de 40°C. Le résidu obtenu est purifié par chromatographie a
pression atmosphérique sur 50 g de siice (0,063-0,2 mm) contenus dans une colonne
de 2 cm de diamétre (gradient d'élution : acétate d'éthyle-dichlorométhane de 10-90 a
40-60 en volumes) en recueillant des fractions de 10 cm3. Les fractions ne conitenant
que le produit cherché sont réunies et concentrées & sec sous pression réduite
(0,27kPa) & 40°C pendant 2 heures. On obtient ainsi 271,8 mg de tert-
butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl-4 oxazolidine-1,3 carboxylate-5
(2R,4S,5R) d'acétoxy-4a benzoyloxy-2a époxy-583.20 hydroxy-1f3 diméthoxy-73,1083
oxo-9 taxéne-11 yle-13a sous forme d'un solide blanc dont les caractéristiques sont
les suivantes :

- spectre de R.M.N. 1H (400 MHz ; CDCI3 avec quelques gouttes de CD30D d4 ;
déplacements chimiques & en ppm ; constantes de couplage J en Hz) : 1,02 (s, 9H :
C(CH3)3) ; 1,10 (s, 3H : CH3) ;1,17 (5, 3H : CH3) ; 1,63 (5, 3H : CH3) ; de 1,65 a
1,85 et 2,60 (2 mts, 1H chacun : CHz en 6) ; 1,78 (mf, 3H : CH3) ; 2,02 et 2,15
(2dd,J =14 et 9, 1H chacun : CHzen 14) ; 2,14 (s, 3H :CH3) ; 3,22 et 3,35 2 5, 3H
chacun : OCH3) ;3,64 (d,J=7,1H:Hen3);3,73(mt,1H:Hen7) ;3,76 (5, 3H :
ArOCH3) ; 4,06 et 4,16 (2d,J = 8,5, 1H chacun : CH2en 20) ; 4,53 (d,J=5,1H: H
en2);467(s,1H: Hen10) ;4,85 (dlarge,J=10,1H: Hen5) ;5,36 (mt, 1H: H
3);552(d,J=7,1H: Hen 2} ;6,07 (mt, 1H:Hen 13} ; 6,33 (mf, 1H: Hen 5') ;
6,88 (d, J = 8, 2H : H aromatiques en ortho du OCH3) ; de 7,25 4 7,40 (mt, 7H : H
aromatiques en 3' et H aromatiques en méta du OCH3) ; 743 (t, J = 7,5, 2H :
OCOC H; H en méta) ; 7,58 (t,J =75, 1H : OCOC Hg Hen para) ;7,96 (d, J =
7,5, 2H : OCOC Hg H en ortho).

Une solution de 446,3 mg de tert-butoxycarbonyl-3 (méthoxy-4 phényl)-2
phényl-4 oxazolidine-1,3 carboxylate-5(2R,4S,5R} d'acétoxy-4a benzoyloxy-2a
époxy-58,20 hydroxy-1f diméthoxy-783,108 oxo-9 taxéne-11 yle-13a dans 11,6 cm3
d'une solution 0,IN d'éthanol chlorhydrique est maintenue sous agitation 4 une
température voisine de 0°C pendant 16 heures sous atmosphére d'argon. Le mélange



[err]

in which Rerr], Rerr], Rerr], Rerr], Rerr] and

Rlerr] are defined as ahove (30 fallowed by replacenent of the

protective groups
hydr ogen at ons.
The esterifiggbk

represented by R err] and/or R[err] and Rlerr] by
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réactionnel est alors dilué avec 40 cm3 de dichlorométhane et 5 cm3 d'eau distillée.
Aprés décantation, la phase aqueuse est extraite avec 5cm3 de dichiorométhane. Les
phases organiques sont rassembiées, séchées sur sulfate de magnésium, filtrées sur
verre fritté puis concentrées & sec sous pression réduite (0,27 kPa) & une température
voisine de 40°C. On obtient ainsi 424,2 mg d'un solide jaune pale que I'on purifie par
chromatographie préparative sur couche mince [12 plaques préparatives Merck,
Kieselgel 60F254, épaisseur 1 mm, dépot en solution dans un mélange méthanol-
dichlorométhane (5-95 en volumes), en éluant par un mélange méthanol-
dichlorométhane (5-95 en volumes)]. Aprés élution de la zone correspondant au
produit principal par un mélange méthanol-dichlorométhane (15-85 en volumes),
filtration sur verre fritté, puis évaporation des solvants sous pression réduite
(0,27 kPa) 4 une température voisine de 40°C, on obtient 126 mg de tert-
butoxycarbonylamino-3 hydroxy-2 phényl-3 propionate-(2R,3S)  d'acétoxy-4a
benzoyloxy-2a époxy-53,20 hydroxy-1f3 diméthoxy-7(3,108 oxo-9 taxéne-11 yle-13a
sous forme d'une meringue couleur ivoire dont les caractéristiques sont les suivantes : .
- pouvoir rotatoire [a]P,; = -32,9 (¢ = 0,5 ; méthanol)
- spectre de RM.N. 1H (400 MBz ; CDCl3 ; déplacements chimiques & en ppm ;
constantes de couplage J en Hz) : 1,23 (s, 3H : CH3) ; 1,25 (s, 3H : CH3) ; 1,39 (s,
9H :C(CH3)3);1,70 (5, 1H: OHen 1) ; 1,75 (s, 3H : CH3) ; 1,82 et 2,72 (2 mts, 1H
chacun : CHpen 6) ; 1,91 (s, 3H : CH3) ; 2,31 (AB limite, 2H : CHy en 14) ; 2,39 (s,
3H : COCH3) ; 3,33 et 3,48 (2 s, 3H chacun : OCH3) ;: 3,48 (mt, 1H : OHen 2} ;
385(d,J=7,1H:H3);388(dd,J=11et7,1H: H7) ;4,20et4,33(2d,J} =85,
1H chacun : CH2 en 20) ; 4,65 (mt, 1H: Hen 2" ;4,83 (s, 1H : H en 10} ; 5,00 (d
large,J=10,1H:Hen 5) ; 5,30 (d large,J =10, 1H: Hen 3') ; 547 (d,J = 10, 1H :
CONH) ;5,66 (d,J=7,1H:Hen 2) ;6,24 (t large,J =9, 1H: Hen 13) ; de 7,30 &
7,50 (mt, 5H : H aromatiques en 3') ; 7,52 {t,J = 7,5, 2H : OCOCHs H en méta) ;
763 (t,)=751H: OC()C6H5 Henpara) ;812(d,J=75,2H: OCOC6H5 Hen
ortho).

L'acétoxy-40. benzoyloxy-2a époxy-53,20 dihydroxy-18,13a diméthoxy-
783,108 oxo-9 taxéne-11 (ou 78,103~diméthoxy 10-désacétoxy-baccatine III) peut
étre préparé de la maniére suivante :



of a condensi ng agent (carbodiimde, reactive carbonate) and an
activating agent (am nopyri.dipes) .in 5 an organic solvent (ether, ester,
ket ones, nitriles, al i phati c hydrocarbons, hal ogenated aliphatic
hydr ocar bons, aromati c hydrocarbons) at a tenperature of between -10
and 90[err] C The esterification may al so be |

Eﬂf-ﬁg‘ﬁg,‘gut
10 using th 0 203%85% ¢ general fornmula (IV) in the form of P the

symmetri cal anhydride, working in the presence of an activating agent
(am nopyridines) in an organic sol vent ggthers, esters, ketones,
nitriles, aliphatic hydr ocar bons, hal ogenated al i phatic hydrocarbons,
15 . aromatic hydrocarbons) at a tenperature of between O ~and

ggl[ ﬁ[:]r l Ee acid of gener aﬁ ﬁfrﬁ‘%‘&% II({?I) gig?ll ﬁgl ??eé“%g‘?% endogicky 26 epixy-5p.20
trihydroxy-1B,78,130. méthoxy-10p3 oxo-9 taxéne-11 dans 5 cm3 d'iodométhane et
0,5 cm3 de diméthylformamide, maintenue sous atmosphére d'argon, & une
température voisine de 0°C, on ajoute par portions 86 mg d’hydrure de sodium & 50 %
5 en poids dans I'huile de vaseline. Aprés 45 minutes & une température voisine de 0°C,
le mélaxige réactionnel est dilué par 50 cm3 d'acétate d'éthyle et 8 cm3 d'eau distillée.
Aprés décantation, la phase organique est lavée avec deux fois 8 cm3 d'eau distillée,
puis 8 cm3 d'une solution aqueuse saturée en chlorure de sodium, séchée sur sulfate
de magnésium, filtrée sur verre fritté, et concentrée & sec sous pression réduite
10 (0,27 kPa) & une température voisine de 40°C. On obtient ainsi 570 mg d'un solide
jaune pile que P'on purifie par chromatographie & pression atmosphérique sur 50 g de
silice (0,063-0,2 mm) contenus dans une colonne de 2,5 cm de diamétre en éluant
avec un mélange méthanol-dichlorométhane (2-98 en volumes) en recueillant des
fractions de 10 cm3. Les fractions ne contenant que le produit cherché sont réunies et
15 concentrées i sec sous pression réduite (0,27 kPa) & 40°C pendant 2 heures. On
obtient ainsi 380 mg d'acétoxy-4a benzoyloxy-2a. époxy-53,20 dihydroxy-1(3.13cx
diméthoxy-78,10p oxo-9 taxéne-11 sous forme d'un solide jaune pale dont les
caractéristiques sont les suivantes :
- spectre de R.M.N. 1H (400 MHz ; CDCI3 avec queiques gouttes de CD30D d4 ;
20  déplacements chimiques & en ppm ; constantes de couplage J en Hz) : 1,03 (s, 3H :
CH3) ; 1,11 (s, 3H : CH3) ; 1,65 (5, 3H : CH3) ; 1,72 et 2,67 (2 mts, 1H chacun :
CHaen 6) ; 2,05 (s, 3H : CH3) ; 2,21 (AB limite,J = 14 et 9, 2H : CHp en 14) ; 2,25
(s, 3H : COCH3) ; 3,26 et 3,40 (2 s, 3H chacun : OCH3) ;3.85(d,J=7,1H: Hen
3):3,89 (dd, J=11et6,5, 1H: Hen7); 4,12t 4,25 (2d,J = 8,5, 1H chacun : CHy
25 en 20);4,78 (tlarge,J=9,1H:Hen13);4,83 (5, 1H:Hen 10) ; 4.98 (d large.'J =
10,1H:Hen5);553(d,J=7,1H:Hen2); 7,43 t,J =75, 2H : OCOCH; H en
méta) ; 7,56 (t, J = 7,5, 1H : OCOC6H5 H en para) ; 805 (d, J = 7,5, 2H :
OCOC.H; Hen ortho).



or inthe formof a mixed anhydride with an aliphatic 20 or aromatic

acid, optionally prepared in situ, _in the presence of _a_base _
(tertiary aliphatic am ne), working i n an organi c solvent (ethers,
esters, ketones, nitriles, aliphatic hydrocarbons, hal ogenated

al i phatic ﬂgé ocar bons, aromatic hydrocarbons) at at erature 25
of between O 2R %ewﬂ: . Pref erably, Hmﬂgﬂ%@%hsa
hydr ogen at om and Rlerr] represents a group protecting the hydroxyl
function, or alternatively Rlerr] and Bjerr] together forma
saturated 5- or 6-nmenbered heterocycle.

L'acétoxy-4a. benzoyloxy-2a époxy-53,20 trihydroxy-1(3,78,13a méthoxy-
108 oxo0-9 taxéne-11 {ou 103-méthoxy 10-désacétoxy§baccatine IIT) peut étre préparé
de la maniére sujvante :

A une solution de 3,62 g d'acétoxy-4a benzoyloxy-2a époxy-5[3,20 hydroxy-
5 1P méthoxy-108 oxo-9 bistriéthylsilyloxy-78,13c taxéne-11 dans 30 cm3 de dichloro-
méthane, maintenue sous atmosphére d'argon, & une température voisine de 0°C, on
gjoute lentement 50 cm3 de complexe fluorure dhydrogéne-triéthylamine
(3HF.Et3N). Aprés 48 heures & une température voisine de 20°C, le mélange
réactionnel est versé sur une suspension de 100 cm3 d'une solution aqueuse sursaturée
10 en hydrogénocarbonate de sodium maintenue @ une température voisine de 0°C.
Aprés décantation, la phase aqueuse est réextraite avec trois fois 80 cm3 de
dichlorométhane, puis deux fois 80 cm3 d'acétate d'éthyle. Les phases organiques sont
rassemblées, séchées sur sulfate de magnésium, filtrées sur sulfate de magnésium et
concentrées d sec sous pression réduite (0,27 kPa) 4 une température voisine de 40°C.
15 On obtient ainsi 3,45 g d'une meringue jaune que I'on purifie par chromatographie &
pression atmosphérique sur 150 g de silice (0,063-0,2 mm) contenus dans une colonne
de 3,5 cm de diamétre en &luant avec un mélange méthanol-dichiorométhane (5-95 en
‘volumes) en recueillant des fractions de 35 cm3. Les fractions ne contenant que le
produit cherché sont réunies et concentrées & sec sous pression réduite (0,27 kPa) a
20 40°C pendant 2 heures. On obtient ainsi 1,97 g d'acétoxy-4a benzoyloxy-2a époxy-
53,20 trihydroxy-113,78,13c méthoxy-103 oxo-9 taxéne-11 sous forme d'un solide

blanc dont les caractéristiques sont les suivantes :
- spectre de RM.N. 1H (400 MHz ; CDCI3 ; déplacements chimiques & en ppm ;
constantes de couplage J en Hz)} : 1,10 (s, 3H : CH3} ; 1,19 (s, 3H : CH3) ; 1,48 (d,
25 J=85,1H:0Hen13);1,70 (s, 3H : CH3) ; 1,81 et 2,61 (2 mts, 1H chacun : CHp
en6);209{d,J=5 1H:0OHen 7) ;2,11 (s, 3H: CH3); 2,30 (s, 3H : COCH3) ;
232(d,J=9,2H:CHzen 14} ; 3,48 (s,3H: OCH3}:3,97(d,J=7,1H:Hen 3) ;
4,18 et 4,33(2d,J =8,5, 1H chacun : CH2en 20) ; 431 (mt, 1H: Hen 7) ; 4,93
(mt,1H:Hen13);499(s,1H: Hen 10} ; 5.01 (d large, ¥ = 10, 1H: Hen 5) ; 5,66



When R err] represe

nts a hydrogen atom Rerr] preferably represents

a net hoxynet hyl, 1-ethoxyethyl . .._.. benzyloxynethyl, trimethylsilyl,
triethylsilyl, 5 [err]- tr|nethyIS|IerthoxynethyI benzyl oxycar bonyl or
t et rahydr opyranyl radical. When R[err] and Rlerr] together
form a het er ocyg 6/303ss the latter is preferably an oxazolldlne ri %1
optionally nnnosubstltuted or gemdi substituted at p05| 6/0044@
Repl acenent of the protective groups R7 and/or R err] and R[err] by
hydrogen atons nmay be perf orned, dependlng on their nature, in the
fol | owm ng manner: 1) when R err] represe s a hydrogen atom and R7

represents a
of the protective g
an inorganic acid (Rhy

10

group protecting the hydroxyl function, replacenent 15

(64257, A1 84 30T aS hONB 752 2R OOETH, H en meukd 7B 275,
1H: OCOCHg Hen para) ; 8,12 (d,J = 7,5, 2H : OCOC H, H en ortho).

L'acétoxy-4a benzoyloxy-2a époxy-58,20 hydroxy-18 méthoxy-108 oxo-9
bistriéthylsilyloxy-73,13c taxéne-11 (ou 103-méthoxy 10-désacétoxy 7,13-bistriéthy!-
silyl-baccatine III) peut étre préparé de la maniére suivante :

A une solution de 5 g d'acétoxy-4a benzoyloxy-2a époxy-583,20 dihydroxy-
16,108 oxo-9 bistriéthylsilyloxy-7[3,13a taxéne-11 dans 25 c¢m3 d'iodométhane,
maintenue sous atmosphére d'argon, & une température voisine de 0°C, on ajoute par
portions 375 mg d'hydrure de sodium & 50 % en poids dans I'huile de vaseline. La
solution est maintenue sous agitation pendant 45 minutes & une température voisine
de 0°C, puis pendant 5 heures 30 minutes & une température voisine de 20°C. Le

| mélange réactionnel est de nouveau refroidi & une température voisine de 4 0°C, et

15

20

25

30

I'on ajoute par portions 125 mg d*hydrure de sodium a 50 % en poids dans l'huile de
vaseline. Aprés 1 heure & 20°C, puis 18 heures 4 5°C, le mélange réactionnel est dilué
par addition de S0 cm3 de dichlorométhane, versé sur 50 cm3 d'une solution aqueuse
saturée en chlorure d'ammonium et décanté. La phase aqueuse est extraite par 2 fois
30 cm3 de dichlorométhane, puis les phases organiques sont rassemblées, lavées avec
10 em3 d'eau distillée, séchées sur sulfate de magnésium, filtrées sur verre fritté, et
concentrées  sec sous pression réduite (0,27 kPa) & une température voisine de 40°C.
On obtient ainsi 5,15 g d'une meringue jaune que l'on purifie par chromatographie a
pression atmosphérique sur 300 g de silice (0,063-0,2 mm) contenus dans une colonne
de 5 cm de diamétre (gradient d'élution : acétate d'éthyle-dichlorométhane de 0-100
10-90 en volumes) en recueillant des fractions de 30 cm3. Les fractions ne contenant
que le produit cherché sont réunies et concentrées & sec sous pression réduite
(0,27 kPa) 4 40°C pendant 2 heures. On obtient ainsi 3,62 g d'acétoxy-4a
benzoyloxy-2ac époxy-53,20 hydroxy-13 méthoxy-103 oxo-9 bistriéthylsilyloxy-
78,13 taxéne-11 sous forme d'une meringue jaune pale dont les caractéristiques sont
les suivantes :

- spectre de RM.N. 1H (600 MHz ; CDCI3 ; déplacements chimiques & en ppm ;
constantes de couplage J en Hz) : 0,58 et 0,69 (2 mts, 6H chacun : CH éthyle) ; 0,97



sul phuric acid, hydrofluoric acid) or organic acid | (acetic acid,

met h - 2£| uor onethanesul phonic acid

p-t ol'uenesul phonic 20 acid) used alone or mxed, working in an organic
sol vent chosen from al cohols, ethers, esters, aliphatic hydr ocar bons,
hal ogenat ed gy¢é pgrabdsC hydr ocar bons, aronatic hydrocarb§ﬁ§ﬁﬁk nitriles
at a tenperature of between -10 and 60[err]C, or by ne 440641 ce
of 25 fluoride ions such as a hydrofl uorine acid/triethylam ne
conpl ex, or by catalytic hydr ogenat i on

, 2) when Rerr] and
Rlerr] together forma saturated 5- or 6- 23 _

et 1,04 (21, J = 7,5, 9H chacun : CH3 éthyle) ; 1,15 (s, 3H : CH3) ; 1,18 (s, 3H :
CH3);158(s,1H: OHen 1) ; 1,68 (s, 3H : CH3) ; 1,89 et 2,48 (2 mts, 1H chacun :
CHzen6) ;2,04 (s,3H: CH3) ; 2,15t 2,23 (2dd, J = 16 et 9, 1H chacun : CHy en
14) ;2,29 (s, 3H : COCH3) ; 3,40 (s,3H: OCH3) ;3,83 (d,.J=7,1H:Hen 3} ; 4,15
5 et4,30(2d,J=8,5,1Hchacun:CHyen?20);4,43(dd,J=11et7,1H:Hen?) ;
491 (s, 1H: Hen 10) ; 4,96 (d large,J =10, 1H: Hen 5) ; 5,01 (t large,J =9, 1H :
Hen13);5,62(d,J=7,1H:Hen2);7,46 (1,J=75,2H: OC0C6H5 H en méra) ;
7.60 (,)=75,1H; OCOC6H5 Henpara) ;8,09(d,J=75 2H: OCOC H; H en
ortho).

10 ‘L'acétoxy-do.  benzoyloxy-2c.  époxy-53,20  dihydroxy-13,108  ox0-9
bistriéthylsilyloxy-73,13a. taxéne-11 (ou 10-désacétyl 7,13-bistriéthylsilyl-baccatine

(I1) peut étre préparé de la maniére suivante :
A une solution de 14 g d'acétoxy-da benzoyloxy-2a époxy-583,20
tétrahydroxy-13,73,108,13a oxo-9 taxéne-11 (10-désacétyl-baccatine III) dans
15 50 cm3 de pyridine anhydre, maintenue sous atmosphére d'argon, i une température
voisine de 20°C, on ajoute 10,8 cm3 de chlorure de triéthylsilyle. Aprés 17 heures &
une température voisine de 20°C, le mélange réactionnel est porté & une température
voisine de 115°C, puis on ajoute 10,8 cm3 de chlorure de triéthylsilyle. Aprés 3
heures 15 minutes & une température voisine de 115°C, le mélange réactionnel est
20  ramené jusqu'a une température voisine de 20°C, dilué avec 30 cm3 d'acétate d'éthyle
et 100 cm3 d'eau distillée. Aprés décantation, la phase aqueuse est extraite avec 2 fois
50 cm3 d'acétate d'éthyle. Les phases organiques sont rassemblées, lavées avec
50 cm3 d'une solution aqueuse saturée en chlorure de sodium, séchées sur sulfate de
magnésium, filtrées sur verre fritté puis concentrées & sec sous pression réduite
25 (0,27 kPa) & une température voisine de 40°C. On obtient ainsi 63,1 g d'une huile
brune que l'on purifie par chromatographie & pression atmosphérique sur 800 g de
silice (0,063-0,2 mm) contenus dans une colonne de 7 cm de diamétre (gradient
d'élution : acétate d'éthyle-dichlorométhane de 0-100 i 5-95 en volumes) en
recueillant des fractions de 60 cm3. Les fractions ne contenant que le produit cherché
30 sont réunies et concentrées & sec sous pression réduite (0,27 kPa) a 40°C pendant
2heures. On obtient ainsi 9,77 g d'acétoxy-4a benzoyloxy-2a époxy-53,20



12 menbered heterocycle, and nore especially an oxazol i dine ring
of general fornmula: J[err] e in Which RLerr] is defined as above
and Rlerr] and Rlerr], which may be identical or different, represent
a hydrogen atom or 5 an al kyl radical containing 1 to 4 carbon atons, or
an ar al kybogmaisal in which the al kyl portion contains ﬂcnmﬁmmhﬁu4
carbon atons and the aryl portion preferably represents a pheny

radi cal optionally substituted with one or nore al koxy radicals
containing 1 to 4 carbon 10 atoms, or an aryj, radical preferably

representing a

10

15
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phenyl radical optionally substituted wwth one or nore

dihydroxy-13,1083 0x0-9 bistriéthylsilyloxy-7f3,13c taxéne-11 sous forme d'une
meringue créme dont les caractéristiques sont les suivantes :

- spectre de R.M.N. 1H (400 MHz ; CDCl3 , déplacements chimiques & en ppm ;
constantes de couplage J en Hz) ;: 0,55 et 0,68 (2 mts, 6H chacun : CHp, éthyle) ; 0,94
et 1,03 (2t,J = 7,5, 9H chacun : CH3 éthyle} ; 1,08 (s, 3H : CH3) ; 1,17 (5, 3H :
CH3) ;1,58 (s, 1H: 0Hen 1) ; 1,73 (s, 3H : CH3) ; 1,91 et 2,57 (2 mts, 1H chacun :
CHen6) ; 2,04 (s, 3H: CH3) ; 2,12 et 2,23 (2dd, J = 16 et 9, 1H chacun : CHp en
14) ;2,30 (s, 3H: COCH3) ; 3.88(d,J=7,1H: Hen 3) ;4,16 et 4,32 (2d,J = 8,5,
1H chacun : CH2en 20) ;4,27 (d,J=1,1H:OHen10) ;440 (dd,J=11et7, 1H:
Hen7);4,95 (dlarge,J=10,1H:Hen5) ;495 (mt,1H: Hen 13) ;5,16 (d,J =1,
1H:Hen10);560{d,J=7,1H: Hen2);746 {t,J =75, 2H : 0COC6H5 Hen
méta) ; 7,60 (t. J = 7.5, 1H : OCOC Hs H en para) ; 8,09 (d, J = 7,5, 2H :
OCOC6H5 H en ortho).

EXEMPLE 2

340 mg de tert-butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl-4 oxazolidine-
1,3 carboxylate-5-(2R,4S,5R) d’acétoxy-4o benzoyloxy-2a époxy-5§,20 hydroxy-1p3
diméthoxy-73,10p 0x0-9 taxéne-11 yle-13a sont dissous dans 8 cm3 d'une solution
éthanolique 0,1N d'acide chlorhydrique & 1 % d’eau. La solution ainsi obtenue est
agitée pendant 13 heures & une température voisine de 20°C puis pendant 80 heures a
4°C et additionnée de 20 cm3 de dichlorométhane. La phase organique est séparée par
décantation et lavée successivement par 3 fois 5 cm3 d'une solution aqueuse saturée
d'hydrogénocarbonate de sodium, séchée sur sulfate de magnésium, filrée et
concentrée i sec sous pression réduite (2,7 kPa) a 40°C. On obtient 300 mg d'une
meringue blanche que l'on purifie par chromatographie sur gel de silice déposé sur
plaques [(gel de 1mm d'épaisseur, plaques de 20 x 20 cm, éluant : dichlorométhane-
méthanol (95-5 en volumes)] par fractions de 80 mg (4 plaques). Aprés localisation
aux rayons U.V. de la zone correspondant au produit cherché adsorbé, cette zone est
grattée et la silice recueillie est lavée sur verre fritté par 10 fois 5 cm3 d'acétate
d'éthyle. Les filtrats sont réunis et concentrés & sec sous pression réduite (2,7 kPa) a
40°C. On obtient une meringue blanche que I'on repurifie selon ia méme technique [(3



e

al koxy radicals containing 1 to 4 carbon atons, or alternatively

Rl exrr]—represents an alkoxy radical containing 1 to r tons or

a trihalomethyl 15 radical such as trichloronmethyl or a phenyl radical
substituted with a trihal onethyl radical such as trichl oronmethyl and

Rlerr] repr hydr ogen atom or alternatively

Rerr], toggt?ﬁgﬁmvsﬁh the carbon atom to which they %m%g” form
a 4- to 7-nenbered ring, 20 repl acenent of the protective group forned
by Rlerr] and Rerr]. by hydrogen atons y be perforned, depending on
t he meani ngs of Rlerr], Rerr] and Rerr], in the foll ow ng manner:

a) when Rlerr] represents a tert-butoxycarbonyl radi cal and R err] and
Rlerr], which nmayplhgues de20 ixC20 xOI mm; éluant : dichlorométhane-acéate d'éthyle (90-10 en

volumes)]. On obtient ainsi 205 mg de tert-butoxycarbonylamino-3 hydroxy-2

phényl-3 propionate-(2R,3S) d’acétoxy-4c benzoyloxy-2a époxy-5f3,2¢ hydroxy-1f3

diméthoxy-78,103 oxo-9 taxéne-11 yle-13a sous forme d'une meringue blanche dont
5 les caractéristiques sont les suivantes :

- pouvoir rotatoire : [a]P2q = - 33 (c = 0,5 ; méthanol). -
- spectre de RM.N. : 1H (400 MHz ; CDCl3 ; déplacements chimiques & en ppm ;
constantes de couplage J en Hz} . 1,23 (s, 3H : -CH3) ; 1,25 (s, 3H : -CH3) ; 1,39 {s,
9H :-C{CH3)3} ;1,70 (s, 1H: -OH en 1) ; 1,75 (s, 3H : -CH3) ; 1,82 et 2,72 (2 mts,
10 1H chacun : -CHs en 6) ; 1,91 (s, 3H : -CH3) ; 2,31 (AB limite, 2H : -CH2 en 14) ;
2,39 (s, 3H : -COCH3) ; 3,33 et 3,48 (2 s, 3H chacun : -OCH3) ; 3,48 (mt, 1H : OH
2);385(d,J=71H:-Hen3);388(dd,J=11et7,1H:-Hen7) ; 4,20 et 4,33
(2d,J =85, 1H chacun : -CH2 en 20) ; 4,65 (mt, 1H: -Hen 2') ; 4,83 (s, 1IH: -Hen
10) ; 5,00 (d large,J =10, 1H : -H en 5) ; 5,30 (d large, J = 10, 1H : -Hen 39 ; 547
15 (d,J=10,1H:-CONH-};566 (d,J=7,1H:-Hen2);6,24 (t large,J=9,1H:-H
en 13) ; de 7,30 4 7,50 (mt, 5H : -CgHg en 3) ; 7,52 [1,J = 7,5, 2H : -OCOCgH5(-H
en3etHen5)];7631t,J=75,1H: -OCOCgH5(-Hen 4)] ;8,12[d, J=7,5,2H : -
OCOCgHs(-H en 2 et H en 6)].
Le tert-butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl-4 oxazolidine-1,3
20  carboxylate-5-(2R4S,5R) d’acétoxy-4c. benzoyloxy-2o. époxy-58,20 hydroxy-1(3
diméthoxy-73,10f3 oxo-9 taxéne-11 yle-13c peut étre préparé de la maniére suivante :

A une solution de 1 g de tert-butoxycarbonyl-3 {méthoxy-4 phényl)-2 phényl-4
oxazolidine-1,3 carboxylate-5-(2R,4S,5R) d’acétoxy-4a benzoyloxy-2a époxy-5(3,20
hydroxy-1f3 bis(méthylthiométhoxy)-73,108 oxo-9 taxéne-11 yle-13a dans 100 cm3

25  d'éhanol anhydre, maintenue sous atmosphére d'argon et sous agitation, on ajoute, &
une température voisine de 20°C; 100 cm3 d'une suspension éthanolique de nickel
activé selon Raney (obtenue & partir de 80 cm3 de la suspension aqueuse commerciale
a environ 50 % par lavage successifs, jusqu'd un pH voisin de 7, par 15 fois 100 cm3
d'eau distillée et par 5 fois 100 cm3 d'éthanol). Le milieu réactionnel est maintenu sous

30 agitation pendant 24 heures & une température voisine de 20°C puis filtré sur verre



13 different, represent an al kyl radical or an aral kyl (benzyl)

or aryl (phenyl) radical, or alternatively Rerr] . represents a
trihal omet hyl radical or a phenyl radical substituted with a
trihal onmethyl radical and R err] 5 represents a hydrogen atom or

alternatively b8 nd Rlerr] together forma 4- to 7#@&}2%??
ring, treatnment of the ester of general formula (V) wt ani c
or organi c acid, where appropriate in an organi c sol vent such

as an al cohol, yields the product of general 5&) formula: [err]

fritté. Le verre fritté est lavé par 4 fois 80 cm3 d'éthanol, les filtrats sont réunis et
concentrés & sec sous pression réduite (2,7 kPa) & 40°C. On obtient 710 mg d'une
meringue jaune que.l'on purifie par chromatographie sur 60 g de silice (0,063-0,2 mm)
contenus dans une colonne de 2,5 cm de diamétre [éluant : dichlorométhane-acétate
5 d'éthyle (90-10 en volumes)] en recueillant des fractions de 6 cm3. Les fractions ne
contenant que le produit cherché sont réunies et concentrées & sec sous pression
réduite (2,7 kPa) a 40°C. On obtient ainsi 350 mg de tert-butoxycarbonyl-3 (méthoxy-
4 phényl)-2 phényl-4 oxazolidine-1,3 carboxylate-5-(2R,4S,5R) d’acétoxy-4a
benzoyloxy-2a époxy-53,20 hydroxy-1f3 diméthoxy-7(3,1083 ox0-9 taxéne-11 yle-13a
10 sousforme d'une meringue blanche.

Le tert-butoxycarbonyl-3 {(méthoxy-4 phényl)-2 phényl-4 oxazolidine-1,3
carboxylate-5-(2R,48,5R) d’acétoxy-4a benzoyloxy-2a époxy-58,20 hydrc;xy-lfs
bis(méthylthiométhoxy)-7(3,103 oxo-9 taxéne-11 yle-13a peut &re préparé de la
maniére suivante :

15 A une solution de 3,1 g de tert-butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl-4
oxazolidine-1,3 carboxylate-5-(2R.4S,5R} d'acétoxy-4a benzoyloxy-2a époxy-53,20
trihydroxy-1§3,73,103 oxo-9 taxéne-11 yle-13cx en solution dans 102 cm3 de

ﬁ diméthylsulfoxyde, maintenue sous atmosphére d'argon et sous agitation, on ajoute, a
|[ une température voisine de 20°C, 2,3 cm3 d'acide acétique et 7,55 cm3 d'anhydride
l 20  acétique. Le mélange réactionnel est maintenu sous agitation pendant 7 jours & une
: température voisine de 20°C puis versé dans un mélange de 500 cm3 d'eau distiliée et
de 250 cm3 de dichlorométhane. On additionne ensuite sous bonne agitation 30 cm3
' d'une solution aqueuse saturée de carbonate de potassium jusqu'a un pH voisin de 7.
! Aprés 10 minutes d'agitaﬁon, la phase organique est séparée par décantation et on
I 25 réextrait la phase aqueuse par 2 fois 250 cm3 de dichiorométhane. Les phases
organiques sont réunies, lavées par 250 cm3 d'eau distillée, séchées sur sulfate de
magnésium, filtrées et concentrées & sec sous pression réduite (2,7 kPa) 4 40°C. On
obtient 5,2 g d'une huile jaune pile que 'on purifie par chromatographie sur 200 g de
silice (0,063-0,4 mm) contenus dans une colonne de 3 cm de diamétre [éluant :
30 dichlorométhane-méthanol (99-1 en volumes)] en recueillant des fractions de 50 cm3.



in which Rerr], Rterr] and Rlerr] are defined as above, which is
acyLa.Led._b.y__maa.ns of _benzayl ghlaoride_in which the phenyl ring.is

optionally substituted or by means of t henoyl chloride, of furoyl
chloride or of a product of 15 general formula:

Rlerr]-0 CO Wwoosmsosss (VII1) in which Rlerr] is define and X
represents a hal ogen atom (fluorine, chlorine) or a rgpéﬁﬂg&ﬁ@&[err]
or -OCOORerr], to obtain a product of .general forrmula (1) 20 in
which Z represents a radi cal of general forngpa (rn).

Preferably, the product of general formula

Les fractions ne contenant que le produit cherché sont réunies et concentrées & sec

sous pression réduite (2,7 kPa) 4 40°C. On obtient ainsi 1,25 g de tert-

butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl-4 oxazolidine-1,3 carboxylate-5-

{(2R.4S,5R) d’acétoxy-do. benzoyloxy-2a. époxy-58,20 hydroxy-18 bis(méthyl-
5  thiométhoxy)-78,108 o0xo-9 taxéne-11 yle-13a: sous forme d'une meringue blanche.

Le tert-butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl-4 oxazolidine-1,3
carboxylate-5 (2R,4S,5R) d'acétoxy-4a benzoyloxy-2a époxy-58,20 trihydroxy-
1B,78,108 oxo-9 taxéne-11 yle-13a peut étre préparé de la maniére suivante :

Une solution de 5,1 g de tert-butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényi-4

10  oxazolidine-1,3 carboxylate-5-(2R,4S,5R) d'acétoxy-4o. benzoyloxy-2a époxy-5{3,20

hydroxy-1f3 oxo-9 bis-(trichloro-2,2,2 éthoxy)carbonyloxy-73,100 taxéne-11 yle-13a

dans un mélange de 100 cm3 de méthanol et de 100 cm3 d'acide acétique est chauffée,

sous agitation et sous atmosphéré d'argon, jusqu'd une température voisine de 60°C,

puis additionnée de 10 g de zinc en poudre. Le mélange réactionnel est ensuite agité

15 pendant 15 minutes 4 60°C puis refroidi & une température voisine de 20°C et filtré sur

verre fritté garni de célite. Le verre fritté est lavé par 2 fois 15 cm3 de méthanol. Le

filtrat est concentré i sec sous pression réduite (2,7 kPa) 4 une température voisine de

40°C. Le résidu est additionné de 50 cm3 d’acétate d’éthyle et de 25 cm3 d'une

solution aqueuse saturée d'hydrogénocarbonate de sodium. La phase organique est

20  séparée par décantation et lavée successivement par 25 cm3 d’une solution aqueuse

saturée d'hydrogénocarbonate de sodium et par 25 cm3 d’eau distillée puis séchée sur

sulfate de magnésium, filtrée sur verre fritté et concentrée & sec sous pression réduite

(2,7 Pa) & 40°C. On obtient ainsi 3,1 g de tert-butoxycarbonyl-3 (méthoxy-4 phényl)-

2 phényl-4 oxazolidine-1,3 carboxylate-5-(2R,4S,5R) d'acétoxy-4a benzoyloxy-2a

25 époxy-5B,20 trihydroxy-183,78,103 oxo-9 taxéne-11 yle-13cc sous forme d'une
meringue blanche.

Le tert-butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl-4 oxazolidine-1,3
carboxylate-5-(2R,4S,5R)) d'acétoxy-da benzoyloxy-2a époxy-53,20 hydroxy-13



14 (V) is treated wwth formc acid at a tenperature in the
region of 20[err]C to yieldthe product of general formula (Vi).
Preferably, the acylation of the product of 5 general formula (VII) by

means of a benzoyl

chloride in whi ch the phenyl radical is optionally

substituted orwooegspssdy neans of thenoyl chloride, of furoyl chloride or of

a product of general forrmula (VIIl). is perfornmed in an 0N ¢
sol vent chosen fromesters such as ethyl 10 acetate, isopropyl acetate
or n-butyl acetate and hal ogenat ed al i plggti ¢ hydrocarbons such as

di chl or omet hane or

1, 2-di chl oroet hane, in the presence of an

I norgani ¢ base such as sodi um bi carbonate or an
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0x0-9 bis-(trichloro-2,2,2 éthoxy)carbonyloxy-7[3,108 taxéne-11 yle-13a peut étre
préparé dans les conditions décrites dans Je brevet WO 94/07878.

EXEMPLE 3

A une suspension contenant 135 mg d'acétoxy-4c benzoyloxy-20. époxy-
5B.20 éthoxy-103 dihydroxy-13,13cx méthoxy-7f oxo-9 taxéne-11, 120 mg d'acide
tert-butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl-4 oxazolidine-1,3 carboxylique-
5-{2R,4S,5R) et 50 mg de tamis moléculaire 4A en poudre dans 1 cm3 de toluéne
anhydre, on ajoute successivement, & une température voisine de 20°C, 76 mg de
dicyclohexylcarbodiimide, puis 8,5 mg de N,N'-diméthylamino-4 pyridine. La
suspension obtenue est agitée & une température voisine de 20°C sous atmosphére
d'argon pendant 1 heure puis purifiée par dépdt direct sur une colonne de
chromatographie 4 pression atmdsphérique sur 30 g de silice (0,063-0,2 mm)
contenus dans une colonne de 2,5 cm de diamétre (gradient d'élution : acétate |
d'éthyle-dichiorométhane de 2-98 4 10-90 en volumes} en recueillant des fractions de
10 em3. Les fractions ne contenant que le produit cherché sont réunies et concentrées
a sec sous pression réduite (2,7 kPa) a4 40°C pendant 2 heures. On obtient ainsi
320,6 mg d’un solide blanc qui est purifié par chromatographie préparative sur
couche mince : 10 plaques préparatives Merck, Kieselgel 60F254, épaisseur 0,5 mm,
dépdt en solution dans le dichlorométhane, en éluant par un mélange méthanol-
dichlorométhane (3-97 en volumes). Aprés élution des zones correspondants aux
produits principaux par un mélange méthanol-dichlorométhane (15-85 en volumes),
filtration sur coton, puis évaporation des solvants sous pression réduite (2,7 kPa)
une température voisine de 40°C, on obtient 47,7 mg d'acétoxy-4a benzoyloxy-2c
époxy-5B,20 éthoxy-108 dihydroxy-1B3,13a méthoxy-78§ oxo-9 taxéne-11 sous
forme d'un solide créme et 37 mg de tert-butoxycarbonyl-3 (méthoxy-4 phényl)-2
phényl-4 oxazolidine-1,3 carboxylate-5-{2R,4S,5R) d'acétoxy-4a benzoyloxy-2a
époxy-5@3,20 éthoxy-10p hydroxy-1f3 méthoxy-73 oxo-9 taxéne-11 yle-13a sous

forme d'une meringue blanche dont les caractéristiques sont les suivantes :



organi ¢ base such as triethylam ne. The reaction is 15 perforned at a
tenperature of between 0 and 50[err]C__and _——preferabl y+n—the—r+egton

of~ 20C. B b) when R err] represents an optionally
substituted benzoyl radical, a thenoyl or furoyl radical or a radical
Rerr] O CO iqﬁ$@§§h Rlerr] is defined as 20 above, R erydrrepo@ients a
hydr ogen at @ 3 al koxy radi cal containing 1 to 4 carbon atons or
a phenyl radi cal substituted with one or nore al koxy radicals
containing 1 to 4 carbon atons and Rerr] regwgesents a hydr ogen at om
repl acenent of the protective group 25 formed by Rerr] and R err] by
hydr ogen atons is perforned in the presence of an inorganic acid

(hydrochl ori c aci-dspectre de B-M-phdrﬂ d60Q iNBIz or CBECE i & uak jtempéseture de a3k
met hanesul phoni ¢ dae;cyfagéménrts' (fztlirlrjl%rugsngtenh%Bﬁls;uéo%tgﬂ@d@%u%lage JenHz): 1,09 (s, 9H :
C(CH3)3) ; 1,19 (s, 3H : CH3) ; 1,21 (s, 3H : CH3) ; 1,27 (t, J = 7, 3H : CH3 de
I’éthyle) ; 1,43 (s, 1H: OHen 1) ; 1,62 (s, 3H : CH3) ; 1,68 (s, 3H : CH3) ; 1,77 et
5 2,63 (2mts, 1H chacun : CHoen 6) ; 1,86 (s, 3H: COCH3) ; 2,13 et 2,22 (2dd,J) =
16 et 9, 1H chacun : CH en 14) ; 3,27 (s, 3H : OCH3) ; 3,45 et 3,68 (2 mts, 1H
chacun : CHp de I'éthyle) ; 3,76 (d,J =7, 1H: H 3) ; 3,81 (s, 3H : ArOCH3) ; 3,85
(dd,J=11et7,1H:Hen 7) ; 4,13 et 4,23 (2d, J = 8,5, 1H chacun : CH2 en 20} ;
458 (d,J=4,5,1H:Hen 2) ;4,83 (s,1H: Hen 10) ; 4,90 (d large, J =10, 1H: H
10 en5):546(d,J=4,5,1H:Hen3);5,60(d,J=7Hz, 1H: H2) ;6,13 (tlarge,J =
9Hz,1H:H13);6,38 (s, 1H: H5" ; 6,92 (d,J = 8,5, 2H : H aromatiques en ortho
du OCH3) ; de 7,30 2 7,50 (mt, 9H : H aromatiques en 3' - H aromatiques en méta du
OCH3 et OCOCgHs H en méta) ; 7,59 (t,J = 7,5, 1H : OCOCgHs5 H en para) ; 8,03

(d,J=7,5, 2H : OCOCgHs H en ortho).

15 Une solution de 48 mg de tert-butoxycarbonyl-3 (méthoxy-4 phényl)-2
phényl-4 oxazolidine-1,3 carboxylate-5-(2R,4S,5R} d'acétoxy-4a benzoyloxy-2a
époxy-583,20 éthoxy-108 hydroxy-13 méthoxy-7f3 oxo-9 taxéne-11 yle-13a dans
0,5 cm3 d’acétate d’éthyle et 0,004 cm3 d'acide chlorhydrique concentré & 37 % est
maintenue sous agitation & une température voisine de 20°C pendant 1,5 heures sous

20  atmosphére d'argon. Le mélange réactionnel est alors purifié par chromatographie
préparative sur couche mince : dépdt du mélange réactionnel brut sur 5 plaques
préparatives Merck, Kieselgel 60F254, épaisseur 0,5 mm, en éluant par un mélange
méthanol-dichlorométhane (4-96 en volumes). Aprés élution de la zone
correspondant au produit principal par un mélange méthanol-dichlorométhane (1 5-85

25 en volumes), filtration sur coton, puis évaporation des solvants sous pression réduite
(2,7 kPa) & une température voisine de 40°C, on obtient 28,5 mg de tert-
butoxycarbonylamino-3 hydroxy-2 phényl-3 propionate-(2R,3S) d'acétoxy-da
benzoyloxy-2a. époxy-5,20 éthoxy-10p hydroxy-1f méthoxy-73 oxo-9 taxéne-11
yle-13a sous forme d'une meringue couleur ivoire dont les caractéristiques sont les

30 suivantes:



p-t ol uenesul phoni ¢ acid) used alone or mxed in a stoichionetric or
catal yti c anount, working in_an organi ¢ sol vent chosen from al cohol s,

et hers, esters, al i phati c hydrocarbons, hal ogenated aliphatic 5
hydr ocarbons and aronati c hydrocarbons at a tenperature of between

-10 and 60[err’§’ %gd preferably between 15 and 30[ er PHcPrRo6/00440
According to 3p ention, the products of general fornmula (I11),

that is to say the products of 10 general forrmula (I) in which Z
represents a hydrogen - atomand Rlerr] 3gnd Rlerr] are defined as
above, may be obtai ned
- spectre de R.M.N.1H: (400 MHz ; CDCl3 ; déplacements chimiques & en ppm ;
constantes de couplage J en Hz): 1,22 (s, 3H : CH3) ; 1,25 (s, 3H : CH3) ; 1,32 (t,
J =7, 3H : CH3 de I'éthyle) ; 1,38 (s, 9H : C(CH3)3) ; 1,64 (s, IH: OHen 1) ; 1,73
(s, 3H : CH3) ; 1,80 et 2,70 (2 mts, 1H chacun : CHz en 6) ; 1,88 (s, 3H : CH3) ;
5 2,30 (mt, 2H: CHpen 14) ; 2,38 (5, 3H : COCH3) ;3,31 (5, 3H : OCH3) ; 3,44 (mf,
1H : OH en 2') ; 3,50 et 3,70 (2 mts, 1H chacun : OCHpy de I'éthyle); 3,84 (d, J =
7.5,1H:Hen 3);3,87(dd,J=11et6,5,1H:Hen 7) ;4,18 et 4,32(2d,J =8,5,
1H chacun : CHp en 20) ; 4,64 (mt, 1H : Hen 2) ; 4,90 (s, 1H : H en 10) ; 4,98 (d
large,} =10,1H:Hen5); 5,28 (dlarge,J =10, 1H: Hen 3 ; 5,42(d,J =10, 1H :
10 CONH);564(d.J=751H:Hen2);6,22(tlarge,J=9,1H: Hen 13) ; de 7,25
4 7,45 (mt, 5H : H aromatiques en 3} ; 7,50 (1, ) = 7,5, 2H : OCOCgHs H en méta) ;
7,62 (t,J =75, 1H : OCOCgHs H en para) ; 8,12 {d, J = 7,5, 2H : OCOCgHs H en
ortho).

L'acétoxy-4a benzoyloxy-2a époxy-583,20 éthoxy-10f3 dihydroxy-183,13c

15 méthoxy-7p oxo-9 taxéne-11 (ou éthoxy-108 méthoxy-?ﬁ désacétoxy-10 baccatine |
III} peut étre préparé de la maniére suivante :

A une solution de 235 mg d'acétoxy-4a benzoyloxy-2a époxy-53,20
trihydroxy-1$3,78,13a éthoxy-1083 oxo-9 taxéne-11 dans 2,5 cm3 d'iodométhane et
1em3 de diméthylformamide, maintenue sous atmosphére d'argon, a une

20 température voisine de 0°C, on ajoute par portions 43 mg d'hydrure de sodium a
50 % en poids dans 'huile de vaseline. Aprés 30 minutes a une température voisine
de 0°C, le mélange réactionnel est dilué par 40 cm3 d'acétate d'éthyle, 6 cm3 d'eau
distillée et 8 cm3 d’une solution aqueuse saturée en chlorure d’ammonium. Aprés
décantation, la phase organique est favée avec trois fois 8 cm3 d'eau distillée, puis

25 8cm3 d'une solution aqueuse saturée en NaCl, séchée sur sulfate de magnésium,
filtrée sur verre fritté, et concentrée & sec sous pression réduite (2,7 kPa) a une
température voisine de 40°C. On obtient ainsi 268 mg d'un solide jaune que l'on
purifie par chromatographie & pression atmosphérique sur 30 g de silice (0,063-
0,2 mm) contenus dans une colonne de 2,5 cm de diamétre (gradient d'élution :

30 acétate d'éthyle-dichlorométhane de 0-100 & 15-85 en volumes) en recueillant des



from 10- deacet
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whi ch nmay be obtained by the action of a silyl halide

' - (R[err]- L_H?k 96/00440
%g?s R, which nmay. be identical or 20 diffg?en , represent

al containing 1 to 6 carbon atons, optionally
th a phenyl 31

fractions de 10 cm3. Les fractions ne contenant que le produit cherché sont réunies et
concentrées a sec sous pression réduite (0,27 kPa) & 40°C pendant 2 heures. On
obtient ainsi 380 mg d'acétoxy-da benzoyloxy-2o. époxy-58,20 éthoxy-1083
dihydroxy-18,13a méthoxy-7f oxo-9 taxéne-11 sous forme d'une poudre blanche
dont les caractéristiques sont les suivantes :

- spectre de RM.N. 1H (300 MHz ; CDCl3 avec ajout de quelques gouttes de
CD30D d4 ; déplacements chimiques & en ppm ; constantes de couplage J en Hz) :
0,99 (s, 3H: CH3) ; 1,09 (s, 3H : CH3) ; 1,22 (t, J = 7, 3H : CH3 de I'éthyle) ; 1,62
{s, 3H : CH3) ; 1,68 et 2,66 (2 mts, 1H chacun : CH2 6) ; 2,03 (s, 3H : CH3) ; 2,13
et 2,22 (2dd, J =16 et 9, 1H chacun : CH en 14} ; 2,23 (s, 3H: COCH3) ; 3,23 (s,
3H:0CH3) ;de 3,402 3,65 (mt, 2H : CH3 de I’éthyle) ; 3,84 (d,J=75,1H: Hen
3):388(dd,J=10et6,5,1H:Hen7) ;4,10et 4,23 (2d,J = 8,5, 1H chacun : CH>
20) ; 4,75 (tlarge,J=9,1H : Hen 13) ;4,90 (s, 1H : Hen 10) ; 4,97 (d large, J =
10,1H:Hen5);551(d,J=751H:Hen2) ;742 (t,J=7,5,2H : 0OCOCgHs H
en méta) ; 7,53 {t, J = 7,5, 1H : OCOCgHs B en para) ; 8,03 {d,J = 7,5, 2H :
OCOCgHs H en ortho).

L'acétoxy-4a benzoyloxy-2a époxy-53,20 trihydroxy-18,783,13a éthoxy-103
0x0-9 taxéne-11 (ou éthoxy-10f3 désacétoxy-10 baccatine III) peut &tre préparé de la
maniére suivante :

A une solution de 591 mg d'acétoxy-4c. benzoyloxy-2a époxy-583,20
hydroxy-1f3 éthoxy-10 oxo-9 bistriéthylsilyloxy-73,13c taxéne-11 dans 6 cm3 de
dichlorométhane, maintenue sous atmosphére d'argon, & une température voisine de
20°C, on ajoute 9 cm3 de complexe fluorure d’hydrogéne-triéthylamine (3HF.Et3N).
Aprés 21 heures & une température voisine de 20°C, le mélange réactionnel est dilué
avec 40 cm3 de dichlorométhane et versé sur une suspension de 40 cm3 d'une
solution aqueuse sursaturée en hydrogénocarbonate de sodium, maintenue i une
température voisine de 0°C. Aprés dilution avec 10 cm3 d’eau distillée et
décantation, la phase aqueuse est réextraite avec deux fois 20 em3 de diéthyléther.
Les phases organiques sont rassemblées, lavées avec 20 cm3 d’eau distillée, 20 cm3
d’une solution aqueuse saturée en chlorure de sodium, séchées sur sulfate de

FEUILLE DE REMPLACEMENT (REGLE 26)

(X)



radi cal, or a cycloal kyl radical containing 3 to 6

16 ~carbon atons or a phenyl..radical, on 10- deacet yl baccatin |11,
to obtain a product of general formula: [err] i n which
R is defined as above, followed by the action
| WO 96/30355 | PCT/FR96/00440
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magnésium, filtrées sur sulfate de magnésium et concentrées & sec sous pression
réduite (2,7 kPa) & une température voisine de 40°C. On obtient ainsi 370 mg d'une
meringue jaune péle que l'on purifie par chromatographie a pression atmosphérique
sur 35 g de silice (0,063-0,2 mm) contenus dans une colonne de 2,5 cm de diamétre
en éluant avec un mélange méthanol-dichlorométhane (2-98 en volumes) en
recueillant des fractions de 15 cm3. Les fractions ne contenant que le produit cherché
sont réunies et concentrées d sec sous pression réduite (2,7 kPa) a 40°C pendant
2 heures. On obtient ainsi 236,2 mg d'acétoxy-4a benzoyloxy-2a époxy-5(3,20
trihydroxy-1§3,7(3,13a éthoxy-10f oxo-9 taxéne-11 sous forme d'un solide blanc dont
les caractéristiques sont les suivantes :

- spectre de R.M.N. 14 (400 MHz ; CDCl3 . déplacements chimiques & en ppm ;
constantes de couplage J en Hz) : 1,08 (s, 3H: CH3) ; 1,19 (s, 3H: CH3) ; 1.29 (¢,
J=75,3H : CH3 éthyle} ; 1,38 (d,J=9,1H: OHen 7) ; 1,59 (s, 1H : OHen 1) ;
1,69 (s, 3H : CH3) ; 1,82 et 2,62 (2 mts, 1H chacun : CHzen 6) ;2,02 (d,J =5, 1H:
OHen 13) ;2,08 (s, 3H: CH3) ; 2,30 (s, 3H : COCH3) ; 2,32 (d,J=9,2H: CHp en
14) ; 3,56 et 3,67 (2 mts, 1H chacun : OCHy éthyle) ; 3,98 d,J=7,1H: Hen 3) ;
4,18 et 4,33 (2d, J = 8,5 Hz, 1H chacun : CH2 20) ; 4,30 (mt, 1H: H7) ; 4,90 (mt,
1H:Hen13);4,99(dd,J=10et1,5,1H: Hen5) ;5,05 (s, 1H: Hen 10} ; 5,66 (d,
J=7,1H:Hen2) ;749 (t,) =75, 2H: OCOC,H H en méta) ; 7,63 {1, J = 7.5,
1H: OCOC¢Hg H en para) ; 812d,J=75,2H: OCOC6H5 H en ortho).

L'acétoxy-do. benzoyloxy-2a époxy-5(3,20 hydroxy-18 éthoxy-103 oxo-9
bistﬁéthylsilyloxy-7|3.13a taxéne-11 (ou éthoxy-10P3 désacétoxy-10 bistriéthylsilyl-
7,13 baccatine III) peut étre préparé de la maniére suivante :

A une solution de 1 g d'acétoxy-4a benzoyloxy-2a époxy-583,20 dihydroxy-
18,108 oxo0-9 bistriéthylsilyloxy-78,13a taxéne-11 dans 3 cm3 d'iodoéthane et
4cm3 de diméthylformamide, maintenue sous atmosphére d'argon, a une
tempér#ture voisine de 20°C, on ajoute par portions 93 mg d'hydrure de sodium a
50 % en poids dans 'huile de vaseline. La solution est maintenue sous agitation 17
heures 3 une température voisine de 20°C, puis on gjoute par portions 93 mg
d'hydrure de sodium & 50 % en poids dans T'huile de vaseline. Aprés 50 minutes &



5 of a product of general fornmula:

R [ err}=Xlerr] LX) e inwhich R[err] represents_a radical
such that R[err]-0is i-dentical to Rlerr] defined as above and X[ err]
represents a reactive ester residue such as a sul phuric or sul phonic
10 ester reakﬂgﬁagg a hal ogen atom to obtain a product of ner al
formula: [err in which Rand R err] are def? Bove,
the silyl protective groups of which are replaced by hydrogen

atoms to obtain a product of general fornul a:33

une température voisine de 20°C le mélange réactionnel est dilué avec 100 cm3
d'acétate d'éthyle, 10 cm3 d'une solution aqueuse saturée en chlorure d'ammonium.
La phase organique décantée est lavée avec six fois 10 cm3 d'eau distillée, puis
10 cm3 d'une solution aqueuse saturée en chlorure de sodium, séchée sur sulfate de
5 magnésium, filtrée sur verre fritté, et concentrée 4 sec sous pression réduite (2,7 kPa)
a une température voisine de 40°C. On obtient ainsi 1,2 g d'une meringue jaune que
l'on purifie par chromatographie & pression atmosphérique sur 150 g de silice (0,063-
0,2 mm) contenus dans une colonne de 3,5 cm de diamétre en éluant avec un
mélange acétate d'éthyle-dichlorométhane {2-98 puis 5-95 en volumes) en recueillant
10 des fractions de 15 cm3. Les fractions ne contenant que les produits cherchés somt
réunies et concentrées & sec sous pression réduite (0,27 kPa) a 40°C pendant
2 heures. On obtient ainsi 379,2 mg d'acétoxy-4o. benzoyloxy-2o. époxy-5§3,20
dihydroxy-13,108 oxo-9 bistriéthylsilyloxy-7(3,13c taxéne-11 sous forme d’une
meringué jaune pile et 430 mg d'acétoxy-4o benzoyloxy-2a époxy-58,20 hydroxy-
15 1 éthoxy-108 oxo0-9 bistriéthylsilyloxy-7b,13cc taxéne-11 sous forme d'une
meringue blanche dont les cafactédstiques sont les suivantes :
- spectre de RM.N. 1H (400 MHz ; CDCl3 . déplacements chimiques & en ppm ;
constantes de couplage J en Hz) : 0,57 et 0,70 (2 mts, 6H chacun : CH» de l'éthyle) ;
0,97 et 1,03 (21, J = 7,5, 9H chacun : CH3 de I'éthyle) ; 1,13 (s, 3H : CH3)} ; 1.20 (s,
20 3H:CH3);1,29(t,J=7,5,3H: CH3del'éthoxyen10) ;1,58 (s, 1H: OHen 1) ;
1,66 (s, 3H : CH3) ; 1,89 et 2,58 (2 mts, 1H chacun : CHp en 6) ; 2,03 (s, 3H :
CH3); 2,13 et 2,23 (2 dd, J =16 et 9, 1H chacun : CH2 en 14) ; 2,30 (s, 3H:
COCH3) ; 3,53 (mt, 2H : CHa de I'éthoxyen 10) ;3,84 (d,J=7,1H:Hen 3) ; 4,15
et 4,30 (2d,J =8,5, 1H chacun : CHyen 20) ; 4,43 (dd,J=11et6,5,1H:Hen 7) ;
25 de4,902a500(mt,2H:Hen13etHen5) ;5,01 (s,1H:Hen 10) ;5,61 (d,J =7,
1H:Hen2); 748 (t,J =75, 2H : OCOCgHs H en méta) ; 7,61 (t. J =75, 1H :
OCOCgHs H en para) ; 8,10 {(d, J = 7,5, 2H : OCOCgHs H en ortho).

EXEMPLE 4
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[err] in which Rerr] is defined

as above, which is etherifi.ed sel ectively _at position 7 by the action
of a product of

Rerr]-Xerr]

general forml a:

(XV)
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A une suspension contenant 115 mg d'acéioxy-4a benzoyloxy-2a époxy-
53,20 (propyl-1)oxy-10f dihydroxy-1f3,13c méthoxy-73 oxo-9 taxéne-11, 100 mg
d'acide tert-butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl-4 oxazolidine-1,3
carboxylique-5-(2R,4S,5R) dans 1 cm3 de toluéne anhydre, on ajoute successivement,
4 une température voisine de 20°C, 65 mg de dicyclohexylcarbodiimide, puis 7 mg de
N,N'-diméthylamino-4 pyridine. La suspension obtenue est agitée & une température
voisine de 20°C sous atmosphére d'argon pendant 1 heure puis purifiée par dépdt
direct sur une colonne de chromatographie & pression atmosphérique sur 30 g de silice
(0,063-0,2 mm) contenus dans une colonne de 2,5 cm de diamétre (gradient d'élution:
acétate d'éthyle-dichlorométhane de 2-98 4 10-90 en volumes) en recueillant des
fractions de 10 cm3. Les fractions ne contenant que le produit cherché sont réunies et
concentrées a sec sous pression réduite (2,7 kPa) a 40°C pendant 2 heures. On obtient
ainsi 276,2 mg d'un solide blanc qui est purifié par chromatographie préparative sur
couche mince : 10 plaques préparatives Merck, Kieselgel 60F254, épaisseur 0,5 mm,
dépdt en solution dans le dichiorométhane, en éluant par un mélange méthanol-
dichlorométhane (3-97 en volumes). Aprés élution des zones correspondants aux
produits principaux par un mélange méthanol-dichlorométhane (15-85 en volumes),
filtration sur coton, puis évaporation des solvants sous pression réduite (2,7 kPa) a
une température voisine de 40°C, on obtient 84,8 mg de tert-butoxycarbonyl-3
(méthoxy-4 phényl)-2 phényl-4 oxazolidine-1,3 carboxylate-5-(2R,4S,5R) d'acétoxy-
4o benzoyloxy-2a époxy-5(3.20 (propyl-1)oxy-10(3 hydroxy-13 méthoxy-73 oxo-9
taxéne-11 yle-13a sous forme d’'une meringue blanche dont les caractéristiques sont
les suivantes :
- spectre de R.M.N. 1H (300 MHz ; CDCl3 ; déplacements chimiques & en ppm ;
constantes de couplage J en Hz) : 0,97 (t,J = 7, 3H : CH3 du propyle) ; 1,07 {s, 9H :
C(CH3)3) ; 1,19 (s, 6H : CH3) ; de 1,50 & 1,80 (mt, 3H : OH en 1 et CH central du
propyle) ; 1,60 (s, 3H : CH3) ; 1,70 (s, 3H : CH3) ; 1,78 et 2,63 (2 mts, 1H chacun :
CH3 en 6) ; 1,82 (mf, 3H : COCH3) ; 2,07 et 2,19 (2 dd, J = 16 et 9, 1H chacun :
CHp en 14) ; 3,26 (s, 3H : OCH3} ; 3,30 et 3,58 (2 mts, 1H chacun : OCH_ du
propyle) ; 3,73 (d,J=7,5,1H: Hen 3) ; 3,81 (s, 3H : ArOCH3) ; 3,81 {mt, 1H: H
en7);4,09et4,23 (2d,J = 8,5, 1H chacun : CH2en 20) ; 4,57 (d,J =4,5, 1H : Hen



S in which R[err] represents a radical such that R[err]-Ois

| dentt+ecat—to--RFerr—defHnred—as«~above—and-X[ er+]—represents_a hal ogen

atomor a reactive ester residue such as a sul phuric or sul phonic
ester residue, to give the product of general forrmula (111). 10
Ceneral |y, twesesdss®»n of a silyl derivative of generall,cfr 0( X) on
10- deacetyl baccatin Il is performed in pyridine or trirethylamne,
wher e appropriate in the presence of an organic solvent such as
an aromatic hydrocarbon, for instance benzen 15 tol uene or xylenes, at a
tenperature between O[err] C and the refluxing tenperature of the
reacti on m xture. Cenerally, the action of a product of
gener al f oraml £74 ¥, 13 :We10);00CH 18ge, JoN€0,aH { RlefS) 2548l Gnf, IH : H en

performed, after netalation _of _the hydroxY function at
3):;558(d,J=751H:Hen2); 6,13 (tlarge,J =9, 1H : Hen 13) ; 6,40 (mf étaié,

1H:Hen5) ;6,92 (d, J =85, 2H : H aromatiques en ortho du OCH3) ; de 7,30 &
7,60 (mt, 9H : H aromatiques en 3' - H aromatiques en méta du OCH3 et OCOCgHs
5 Hméta); 7,63 ( J=75 1H : OCOCgHs H en para) ; 8,03 (d,J = 7,5, 2H :
OCOCgHs H en ortho).
Le tert-butoxycarbonylamino-3 hydroxy-2 phényl-3 propionate-(2R,3S)
d'acétoxy-4a benzoyloxy-2a époxy-58,20 (propyl-1)oxy-103 hydroxy-13 méthoxy-
78 oxo-9 taxéne-11 yle-13a l;eut étre préparé de la maniére suivante :

10 Une solution de 84 mg de tert-butoxycarbonyl-3 {(méthoxy-4 phényl)-2 phényl-
4 oxazolidine-1,3 carboxylate-5-(2R,4S,5R) d'acétoxy-4a benzoyloxy-2c. époxy-
53.20 (propyl-1)oxy-10@ hydroxy-1p méthoxy-7B ox0-9 taxéne-11 yle-13a dans
0,84 cm3 d’acétate d’éthyle et 0,0071 cm3 d’acide chlorhydrique concentré 3 37 %
est maintenue sous agitation 3 une température voisine de 20°C pendant 1 heure sous

15  atmosphére d'argon. Le mélange réactionnel est alors purifié par chromatographie
préparative sur couche mince : dépét du mélange réactionnel brut sur 6 plagues
préparatives Merck, Kieselgel 60F254, épaisseur 0,5 mm, en éluant par un mélange
méthanol-acétonitrile-dichlorométhane (3-7-90 en volumes). Aprés élution de la zone
correspondant au produit principal par un mélange méthanol-dichlorométhane (15-85

20  en volumes), filtration sur coton, puis évaporation des solvants sous pression réduite
(2,7 kPa} & une température voisine de 40°C, on obtient 27 mg de tert-
butoxycatbonylamino-3 hydroxy-2 phényl-3 propionate-(2R,3S} d'acétoxy-4a
benzoyloxy-2ac époxy-58,20 (propyl-1)oxy-10 hydroxy-13 méthoxy-73 oxo-9
taxéne-11 yle-13x sous forme d'une meringue blanche dont les caractéristiques sont

25  lessuivantes:

- spectre de RM.N 1H (400 MHz ; CDCl3 ; déplacements chimiques & en ppm ;
constantes de couplage J en Hz) : 0,99 (t, J = 7, 3H : CH3 du propyle) ; 1,22 (s, 3H :
CH3) ; 1,25 (s, 3H : CH3) ; 1,38 (s, 9H : C(CH3}3) ; 1,64 (5, 1H: OHen 1) ; 1,69
(mt, 2H : CH> central du propyle) ; 1,73 (s, 3H : CH3) ; 1,80 et 2,70 (2 mts, 1H
30 chacun:CHzen6);1,88(s,3H:CH3) ;2,30 (mt,2H: CHy en 14) ; 2,38 (5, 3H :



20 position 10 by neans of an alkali netal hydride such as sodi um

hydride, an al kali

met al am de-such-.as |ithium

18 am de or an alkali netal alkylide such as butyllithium

wor ki ng in an organi c sol vent: such as di net hyl f or mam de or

t et r ahydr of ur awodls3gass enper at ure of between 0 and 50[ err] %
Cenerally, the replacenent of the silyl protective groupg

product of general formula (XI'1'1) by hydrogen atons is performed by
means of an acid such as hydrofluoric acig()or trifluoroacetic acid
in the presence of a base such as triethylam n® or
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COCH3) ; 3,31 (s, 3H : OCH3) ; 3,36 et 3,64 (2 mts, 1H chacun : OCH) du
propyle) ; 3,44 (mf, 1H: OHen2') ;3,84 (d,J=75Hz,1H: Hen 3) ;3,87 (dd,J =
11et6,5, 1H: Hen7) ; 4,18 et 4,30 (2 d, J = 8,5, 1H chacun : CH, en 20) ; 4,64
(mt,1JH:Hen2);489(s,1H: Hen 10) ; 4,98 (d large,J =10, 1H: Hen 5) ; 5,28
(dlarge,J=10,1H:Hen 3") ;542 (d,J=10,1H: CONH) ;5,64 (d,)J=7,5,1H: H
en 2) ;6,22 (t large,J =9, 1H : Hen 13) ; de 7,25 4 7,45 (mt, 5H : H aromatiques en
3%:;750(1,3=75,2H : 0COCgHs H en méta) ; 7,61 (t,J = 7,5, 1H : OCOC¢Hs H
en para) ; 8,12 (d,J = 7,5, 2H : OCOCgH35 H en ortho).

L'acétoxy-4a benzoyloxy-2oc époxy-5B,20 (propyl-1)oxy-108 dihydroxy-
13,13 méthoxy-7f3 oxo-9 taxéne-11{ou (propyl-1}oxy-103 méthoxy-7f3 désacétoxy-
10 baccatine ITI) peut étre préparé de la maniére suivante :

A une solution de 165 mg d'acéloxy-da benzoyloxy-2a époxy-5(3.20
trihydroxy-13,73,13a {propyl-1)oxy-108 oxo-9 taxéne-11 dans 1,7 cm3 d'iodo-
méthane et 1 cm3 de diméthylformamide, maintenue sous atmosphére d'argon, & une
température voisine de 0°C, on ajoute par portions 30 mg d'hydrure de sodium @ 50 %
en poids dans I'huile de vaseline. Aprés 30 minutes & une température voisine de 0°C,
le mélange réactionnel est dilué par 40 cm3 d'acétate d'éthyle, 5 cm3 d'eau distillée et
7 cm3 d’une solution aqueuse saturée en chlorure d’ammonium. Aprés décantation, la
phase organique est lavée avec trois fois 7 cm3 d'eau distillée, puis 7 cm3 d'une
solution aqueuse saturée en chlorure de sodium, séchée sur sulfate de magnésium,
filtrée sur verre fritté, et concentrée & sec sous pression réduite (2,7 kPa) i une
température voisine de 40°C. On obtient ainsi 224 mg d'un solide jaune que l'on
purifie par chromatographie @ pression atmosphérique sur 20 g de silice (0,063-
0,2mm) contenus dans une colonne de 2,5 cm de diamétre (gradient d'élution :
acétate d'éthyle-dichlorométhane de 0-100 & 15-85 en volumes) en recueillant des
fractions de 10 cm3. Les fractions ne contenant que le produit cherché sont réunies et
concentrées & sec sous pression réduite (0,27 kPa) 4 40°C pendant 2 heures. On
obtient ainsi 117,5 mg d'acétoxy-4a benzoyloxy-2a &poxy-5§,20 (propyl-1)oxy-1073
dibydroxy-13,13a méthoxy-7 oxo-9 taxéne-11 sous forme d'une meringue blanche
dont les caractéristiques sont les suivantes :



10 pyridine optionally substituted with one or more al kyl radical s

containing 1 to 4 carhaon atons the base ~ _optionally being conohined
with an inert organic sol vent such as a nitrile, for instance

acetonitrile, or a hal ogenat ed al i phati ¢ hydrocarbon such as 15

di chl or onet hﬁ@e @bsg tenperature of between 0 and 80[err]C.

General Iy, tRS%P%Bn of a product of general f or mul a {SAARIGR0440
product of general formula (XIV) is performed under the conditions
descri bed above for the action of a product of general fornmula (XI1)
on a 20 product of general formula (X). 37 According to the
I nvention, the products of general formula (I) in which Z represents

TR G TSR ISR R TR
general formula: constantes de couplage J en Hz) : 0,98 (t,J = 7, 3H : CH; du propyle) ; 1,05 (s, 3H :
CH3) ; 1,19 (s, 3H : CH3) ; de 1,60 & 1,80 (mt, 2H : CH central du propyle} ; de

1,654 1,85 et 2,66 {2 mts, 1H chacun : CHzen 6) ; 1,72 (s, 3H : CH3) ; 2,10 (s, 3H :

5 CH3);de2,053235 (mt, 2H: CHzen 14) ; 2,28 (s, 3H : COCH3) ; 3,32 (s, 3H :

OCH3) ; 3,45 et 3,65 (2 mts, 1H chacun : OCH2 du propyle) ; 3,92 (d,J = 7,5, 1H :
H3);393(dd,J=11et6,1H:Hen7) ;4,16et4,32(2d,J=8,5, 1H chacun :

CHp en 20) ;4,90 (mt, I1H: Hen 13) ; 494 (s, 1H : H en 10} ; 5,03 (d large, J = 10,
1H:Hen5);560(d,J=75,1H:Hen2) ;748 (,J =75, 2H: OCOCgHs H en

10 méta) ; 7,62 (t, J = 7,5, 1H : OCOCgHs H en para) ; 8,11 (d,J = 75, 2H :

OCOCgH5 H en ortho). |

L'acétoxy-4c benzoyloxy-2a époxy-5@3,20 trihydroxy-1(3,78,13c (propyl-1)

oxy-108 oxo-9 taxéne-11 (ou (propyl-1)oxy-10f3 désacétoxy-10 baccatine III) peut
étre préparé de la maniére suivante :

15 A une solution de 585 mg d'acétoxy-4a benzoyloxy-2a époxy-5§3,20 hydroxy-
18 (propyl-1)oxy-10f3 oxo-9 bistriéthylsilyloxy-78,13a taxéne-11 dans 6 cm3 de
dichlorométhane, maintenue sous atmosphére d'argon, & une température voisine de
20°C, on ajoute 8,75 cm3 de complexe fluorure dhydrogéne-triéthylamine
(3HF.Et3N). Aprés 24 heures & une température voisine de 20°C, le mélange

20  réactionnel est dilué avec 30 cm3 de dichlorométhane et versé sur une suspension de
30 cm3 d'une solution aqueuse sursaturée en hydrogénocarbonate de sodium,
maintenue 4 une température voisine de 0°C. Aprés dilution avec 10 cm3 d’eau
distillée et décantation, la phase aqueuse est réextraite avec deux fois 20 cm3 de
diéthyléther. Les phases organiques sont rassemblées, lavées avec 20 cm3 d’eau

25  distillée, 20 cm3 d’une solution aqueuse saturée en chlorure de sodium, séchées sur
sulfate de magnésium, filtrées sur sulfate de magnésium et concentrées & sec sous
pression réduite (2.7 kPa) & une température voisine de 40°C. On obtient ainsi 500 mg
d'une meringue jaune pale que lon purifie par chromatographie & pression
atmosphérique sur 40 g de silice (0,063-0,2 mm} contenus dans une colonne de

30 2,5 cm de diamétre en éluant avec un mélange méthanol-dichlorométhane (2-98 en

volumes) en recueillant des fractions de 15 cm3. Les fractions ne contenant que le



[err]

in which Rlerr], Rerr], Rerr] and Rerr] are defined

as above, by silylation at _position 7 by neans of a product of
general formula (X), to obtain a product of general formul a:
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produit cherché sont réunies et concentrées & sec sous pression réduite (2,7 kPa)
40°C pendant 2 heures. On obtient ainsi 373,8 mg d'acétoxy-4a benzoyloxy-2a
époxy-53,20 trihydroxy-1(3,73,13a (propyi-1)oxy-108 ox0-9 taxéne-11 sous forme
d'un solide blanc dont les caractéristiques sont les suivantes :

- spectre de RMN. 1H (300 MHz ; CDCl3 ; déplacements chimiques & en
ppm ;constantes de couplage J en Hz) : 0,95 (t, J = 7, 3H : CH3 du propyle) ; 1,06 (s,
3H:CH3);1,22(,3H:CH3);145(d,J=7,5,1H: OHen 7) ; de 1,60 & 1,80 {mt,
2H : CH central du propyle) ; 1,67 (s, 3H : CH3) ; 1,83 et 2,62 (2 mts, 1H chacun :
CHa en 6) ; 2,05 (s, 3H : CH3) ; 2,05 (mt, 1H : OH en 13) : 2,27 (AB limite, 2H :
CHj en 14) ; 2,28 (s, 3H : COCH3) ; 3,40 et 3,57 (2 mts, 1H chacun : OCH2 du
propyle} ; 3,97 (d,J = 7,5, 1H : Hen 3) ; 4,15 et 4,30 (2d, J = 8,5, 1H chacun : CH)
en 20) ;4,28 (mt,1H: Hen 7) ; 4,90 (mt, 1H: Hen 13) ; 4,98 (d large, J =10, 1H :
Hen5):;503(,1H:Hen10);5,65(d,J=75,1H: Hen2);7,50 (t,J=75,2H:
OCOCgH5 H en méta) ; 7,60 (t,J = 7,5, 1H : OCOCgHs H en para} ; 8,00 J=
7.5, 2H : OCOCgHs H en ortho).

L'acétoxy-4c. benzoyloxy-2a époxy-53,20 hydroxy-13 (propyl-1)oxy-103
ox0-9 bistriéthylsilyloxy-73,13c. taxéne-11 {ou (propyl-l)oxy-10(3 désacétoxy-10
bistriéthyisilyl-7,13 baccatine III) peut étre préparé de la maniére suivante :

A une solution de 1 g d'acétoxy-4a benzoyloxy-2a époxy-583,20 dihydroxy-
13,108 ox0-9 bistriéthylsilyloxy-7(3,13c taxéne-11 dans 3 em3 d'iodoéthane et 4 cm3
de diméthylformamide, maintenue sous atmosphére d'argon, & une température voisine
de 20°C, on ajoute par portions 93 mg d'hydrure de sodium & 50 % en poids dans
I'huile de vaseline. La solution est maintenue sous agitation 19 heures & une
température voisine de 20°C, puis on ajoute par portions 93 mg dhydrure de sodium
& 50 % en poids dans Thuile de vaseline. Aprés 3 heures & une température voisine de
20°C le mélange réactionnel est dilué avec 100 cm3 d'acétate d'éthyle, 10 cm3 d'une
solution aqueuse saturée en chlorure d'ammonium. La phase organique décantée est
lavée avec six fois 10 cm3 d'eau distillée, puis 10 cm3 d'une solution aqueuse saturée
en chiorure de sodium, séchée sur sulfate de magnésium, filtrée sur verre fritté, et
concentrée 4 sec sous pression réduite (2,7 kPa) i une température voisine de 40°C.
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On obtient ainsi 1,32 g d'une meringue jaune pile que I'on purifie par chromatographie
a pression atmosphérique sur 150 g de silice (0,063-0,2 mm) contenus dans une
colonne de 3,5 cm de diamétre en éluant avec un mélange acétate d'éthyle-
dichlorométhane {2-98 puis 5-95 en volumes) en recueillant des fractions de 15 cm3.
5 Les fractions ne contenant que les produits cherchés sont réunies et concentrées a sec
sous pression réduite (0,27 kPa) & 40°C pendant 2 heures. On obtient ainsi 376,3 mg
d'acétoxy-4o.  benzoyloxy-2a époxy-5(3,20 dihydroxy-1$,108 oxo-9 bistriéthyl-
silyloxy-783,13cc taxéne-11 sous forme d'une meringue jaune pile et 395,3 mg
d'acétoxy-4a  benzoyloxy-2o. &poxy-58,20 hj/droxy—lﬁ {propyl-1)oxy-103 oxo-9
10  bistriéthylsilyloxy-78,13c. taxéne-11 sous forme d'une meringue jaune pile dont les
caractéristiques sont les suivantes :
- spectre de R.M.N. 1H (400 MHz ; CDCI3 ; déplacements chimiques & en ppm ;
constantes de couplage J en Hz) : 0,57 et 0,70 (2 mts, 6H chacun : CHé de l'éthyle) ;
0,94 et 1,03 (2t,J = 7,5, 9H chacun : CH3 de I'éthyle) ; 0,94 {,J =7,5,3H: CH3 du
15 propyle) ;1,14 (s, 3H : CH3) ; 1,21 (s, 3H : CH3) ; 1,67 (s, 3H : CH3) ; 1,69 (mt,
2H : CH central du propyle} ; 1,88 et 2,48 (2 mts, 1H chacun : CHz en 6) ; 2,03 (s,
3H:CH3);2,13et2,23 (2dd,J=16et 9, 1H chacun: CHp en 14) ; 2,30 (s, 3H :
COCH3) ; 3,40 (mt, 2H : OCH2 du propyle) ; 3,84 (d,J = 7,5, 1H: Hen3) ; 4,16 et
4,30 (2d,J = 8,5, 1H chacun : CHo en 20} ; 444 (dd, J =11 et 6,5, 1H: Hen 7) ;
20 4,96 (dlarge,J=10Hz, 1H: H5);4.97 (s, 1H: H 10} ; 4,99 (t large,] =9 Hz, 1H :
Hen13);562(d,J=751H:Hen2); 748 (t,J =75, 2H : OCOCgH;5 H en
méta) ; 7,60 {t, J = 7,5, 1H : OCOCgHs H en para} ; 8,10 (d, J = 7,5, 2H :
OCOCgHs5 H en ortho).

Les nouveaux produits de formule générale (I) dans laquelle Z représente un

25 radical de formule générale (II) manifestent une activité inhibitrice significative de la
prolifération cellulaire anormale et possédent des propriétés thérapeutiques permettant

le traitement de malades ayant des conditions pathologiques associées a une
prolifération cellulaire anormale. Les conditions pathologiques incluent la prolifération

_ cellulaire anormale de cellules malignes ou non malignes de divers tissus et/ou
30 organes, comprenant, de maniére non limitative, les tissus musculaires, osseux ou
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the silyl

protective group of which is replaced by a hydr ogen

atomto give a product of general formula: [err] whi ch, by
the action of a product of general formula (XV), yields the product of
formula (V), the 5 protective groups of which are replaced by

WO 96/30355 PCT/FR96/00440

gener al
hydr ogen

i0

15

20

40

conjonctifs, la peau, le cerveau, les poumons, les organes sexuels, les systémes
lymphatiques ou rénaux, les cellules mammaires ou sanguines, le foie, I'appareil
digestif, le pancréas et les glandes thyroides ou adrénales. Ces conditions
pathologiques peuvent inclure également le psoriasis, les tumeurs solides, les cancers
de l'ovaire, du sein, du cerveau, de la prostate, du colon, de I'estomac, du rein ou des
testicules, le sarcome de Kaposi, le cholangiocarcinome, le choriocarcinome, le
neuroblastome, la tumeur de Wilms, la maladie de Hodgkin, les mélanomes, les
myélomes multiples, les leucémies lymphocytaires chroniques, les lymphomes
granulocytaires aigus ou chroniques. Les nouveaux produits selon linvention sont
particuliérement utiles pour le traitement du cancer de I'ovaire. Les produits selon
linvention peuvent étre utilisés pour prévenir ou retarder l'apparition ou la
réapparition des conditions pathologiques ou pour traiter ces conditions
pathologiques.

Les produits selon l'invention peuvent étre administrés & un malade selon
différentes formes adaptées & la voie d'administration choisie qui, de préférence, est la
voie parentérale. L'administration par voie parentérale comprend les administrations
intraveineuse, intrapéritonéale, intramusculaire ou sous-cutanée. Plus particuliérement
préférée est 'administration intrapéritonéale ou intraveineuse.

. la présente invention comprend également les compositions pharmaceu-
tiques qui contiennent au moins un produit de formule générale (I} en une quantité
suffisante adaptée & lemploi en thérapeutique humaine ou vétérinaire. Les

“compositions peuvent étre préparées selon les méthodes habituelles en utilisant un ou

plusieurs adjuvants, supports ou excipients pharmaceutiquement acceptables. Les
supports convenables incluent les diluants, les milieux aqueux stériles et divers
solvants non toxiques. De préférence les compositions se présentent sous forme de
solutions ou de suspensions aqueuses, de solutions injectables qui peuvent contenir
des agents émusifiants, des colorants, des préservatifs ou des stabilisants. Cependant,
les compositions peuvent aussi se présenter sous forme de comprimés, de pilules, de
poudres ou de granulés administrables par voie orale.



atons to give a product of general formula (1) in which Z represents a

r ackeat--of gener al -formla(I1)

silylation,
groups by hydrogen atons are performed under conditions simlar to

t hose descri‘p
obt ai ned under the conditions described in Euro

may be

_The reactions_used for
functionalization and repl acenent of the protective 10

ve. : The products of genera &O(XVI)
Pat ent

EP 0, 336,841 and international Applications 15 PCT WO 92/09589 and WO
or fromthe products of gener‘ﬁl formul a:

94/ 07878,
[err]
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Le choix des adjuvants ou excipients peut €tre déterminé par la solubilité et
les propriétés chimiques du produit, le mode particulier d'administration et les bonnes
pratiques pharmaceutiques.

Pour Fadministration parentérale, on utilise des solutions ou des suspensions
stériles agqueuses ou non aqueuses. Pour la préparation de solutions ou de suspensions
non aqueuses peuvent étre utilisés des huiles végétales naturelles telle que Thuile
d'olive, I'huile de sésame ou l'huile de paraffine ou les esters organiques injectables te}
que l'oléate d'éthyle. Les solutions stériles aqueuses peuvent étre constituées d'une
solution d'un sel pharmaceutiquement acceptable en solution dans de l'eau. Les
solutions aqueuses conviennent pour I'administration intraveineuse dans la mesure ou
le pH ‘est convenablement ajusté et ou l'isotonicité est réalisée, par exemple, par une
quantité suffisante de chiorure de sodium ou de glucose. La stérilisation peut étre
réalisée par chauffage ou par tout autre moyen qui n'altére pas la composition.

| 11 est bien entendu que tous les produits entrant dans les compositions selon
I'invention doivent étre purs et non toxiques pour les quantités utilisées.

Les compositions. peuvent contenir au moins 0,01 % de produit thérapeuti-
quement actif. La quantité de produit actif dans une composition est telle qu'une
posologie convenable puisse &re prescrite. De préférence, les compositions sont
préparées de telle facon qu'une dose unitaire contienne de 0,01 & 1000 mg environ de
produit actif pour 'administration par voie parentérale.

Le traitement thérapeutique peut étre effectué concuremment avec d'autres
traitémems thérapeutiques incluant des médicaments antinéoplastiques , des anticorps
monoclonaux, des thérapies immunologiques ou des radiothérapies ou des
modificateurs des réponses biologiques. Les modificateurs des réponses incluent, de
maniére non limitative, les lymphokines et les cytokines telles que les interleukines, les
interférons (c, B ou §) et le TNF. D'autres agents chimiothérapeutiques utiles dans le
traitement des désordres dus & la prolifération anormale des cellules incluent, de
maniére non limitative, les agents alkylants tels que les moutardes 3 I'azote comme Ia
mechlorethamine, le cyclophosphamide, le meiphalan et le chlorambucil, des
sulfonates d'alkyle comme le busulfan, les nitrosourées comme la carmustine, la

lomustine, la sémustine et ja streptozocine, les triazénes comme la dacarbazine, les
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in which Rerr] and Rlerr] are defined as above, according to

known met hods for protecting the hydroxyl function_ of the side chain
wi t hout affecting the renainder of the nol ecul e. 5

According to the invention, the products of general formula (I) in
which Z repres ydr ogen atomor a radical of general fornula
(1) may be aR)t!’c%igta:’aslgned by the action of activated Raney ni P

t he presence of an aliphatic al cohol containing 1 to 3 10 carbon atons or
an et her such as tetrahydrofuran or di oxape, on a product of general
formula: [err]

10

15

20

25

30

antimétabolites comme les analogues de I'acide folique tel que le méthotrexate, les
analogues de pyrimidine comme le fluorouracil et la cytarabine, des analogues de
purines comme la mercaptopurine et la thioguanine, des produits naturels tels que les
alcaloides de vinca comme la vinblastine, la vincristine et la vindésine, des
épipodophyllotoxines comme Y'étoposide et le teniposide, des antibiotiques comme la
dactinomycine, la daunorubicine, la doxorubicine, la biéomycine, la plicamycine et la
mitomycine, des enzymes comme la L-asparaginase, des agents divers comme les
complexes de coordination du platine tel que le cisplatine, les urées substituées telles
que l'hydroxyurée, les dérivés de méthylhydrazine comme la procarbazine, les
suppresseurs adrénocorticoiques comme le mitotane et I'aminoglutéthymide, les
hormones et les antagonistes comme les adrénocorticostéroides comme la prednisone,
les progestines comme le caproate dhydroxyprogestérone, l'acétate de
méthoxyprogestérone et l'acétate de megestrol, les oestrogénes comme le
diéthyistilbestrol et l'éthynylestradiol, les antioestrogénes comme le tamoxiféne, les
androgénes comme le propionate de testostérone et la fluoxymesterone. '

Les doses utilisées pour mettre en oeuvre les méthodes selon ['invention sont
celles qui permettent un traitement prophylactique ou un maximum de réponse
thérapeutique. Les doses varient selon la forme d'administration, le produit particulier
sélectionné et les caractéristiques propres du sujet i traiter. En général, les doses sont
celles qui sont thérapeutiquement efficaces pour le traitement des désordres dus a une
prolifération cellulaire anormale. Les produits selon linvention peuvent étre
administrés aussi souvent que nécessaire pour obtenir l'effet thérapeutique désiré.
Certains malades peuvent répondre rapidement i des doses relativement fortes ou
faibles puis avoir besoin de doses d'entretien faibles ou nulles. Généralement, de
faibles doses seront utilisées au début du traitement et, si nécessaire, des doses de plus
en plus fortes seront administrées jusqu'd 'obtention d'un effet optimum. Pour d'autres
malades il peut &tre nécessaire d'administrer des doses d'entretien 1 & 8 fois par jour,
de préférence 1 a 4 fois, selon les besoins physiologiques du malade considéré. 11 est
aussi possible que pour certains malades il soit nécessaire de n'utiliser qu'une & deux

administrations journaliéres.



in which R4 is defined as above and R and R', which may be identi cal

or different represent a hydraqgen atom or__an al kyl__radi cal contai ning
1 to 6 carbon 15 atons, an al kenyl radical containing 2 to 6 carbon
atons, an al kynyl radical containing 2 to 6 carbon atons, a cycl oal kyl
radi cal cont g}n| to 6 carbon atonms or a cycloal kenyl__radi cal

cont ai ni ng 3%@’@5&’& carbon atons, optionally substituted, PG 00440

alternatively
43

Chez Thomme, les doses sont généralement comprises entre 0,01 et

200 mg/kg. Par voie intrapéritonéale, les doses seront en général comprises entre 0,1

et 100 mg/kg et, de préférence entre 0,5 et 50 mg/kg et, encore plus spécifiquement

entre 1 et 10 mg/kg. Par voie intraveineuse, les doses sont généralement comprises

5 entre 0,1 et 50 mg/ké et, de préférence entre 0,1 et 5 mg/kg et, encore plus

spécifquement entre 1 et 2 mg/kg. 1l est entendu que', pour choisir le dosage le plus

approprié, devront étre pris en compte la voie d'administration, le poids du malade,

son état de santé général, son dge et tous les facteurs qui peuvent influe;- sur
l'efficacité du traitement.

10 L'exemple suivant illustre une composition selon l'invention.
EXEMPLE

On dissout 40 mg du produit obtenu & I'exemple 1 dans 1 cm3 d'Emulphor
EL 620 et 1 cm3 d'éthanol puis la solution est diluée par addition de 18 cm3 de sérum
physiologique.
15 La composition est administrée par perfusion pendant 1 heure par
introduction dans du soluté physiologique.
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l'i nked,
cycl oal k

[err]

as above,

[err]

R and R',

together with the carbon atomto which they are
carbon atons or

lﬂﬂ"mumﬂuﬁmmmalr ﬁ%alﬁr fgnt an ng gaE goﬁ atonms, and Z[err]

represents a hytlro'!glens at*om or 5 radi cal of general fornula:

096,30553 whi ch R[err] Rlerr], Rerr] and R[err]P&r,ﬁgnged

and,
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obtain a product of general fornul a:
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\Y% TION

1 - Nouveaux taxoides de formule générale :

R o R,

D

H =
HO OCOCH
OCOC H,
dans laquelle :
Z représente un atome d'hydrogéne ou un radical de formule générale :
RNH O

R, an

Qe
o o4

dans laquelle :

Rj représente un radical benzoyle éventuellement substitué par un ou
plusieurs atomes ou radicaux, identiques ou différents, choisis parmi les atomes
d'halogéne et les radicaux alcoyles contenant 1 & 4 atomes de carbone, alcoxy
contenant 1 & 4 atomes de carbone ou trifluorométhyle, thénoyle ou furoyle ou un
radical R2-O-CO- dans lequel R représente :

- un radical alcoyle contenant 1 3 8 atomes de carbone, alcényle contenant 2 3 8
atomes de carbone, alcynyle contenant 3 4 8 atomes de carbone, cycloalcoyle
contenant 3 & 6 atomes de carbone, cycloalcényle contenant 4 3 6 atomes de carbone,
bicycloalcoyle contenant 7 & 10 atomes de carbone, ces radicaux étant éventuellement
substitués par un ou plusieurs substituants choisis parmi les atomes d’halogéne et les
radicaux hydroxy, alcoxy contenant 1 & 4 atomes de carbone, dialcoylamino dont
chaque partie alcoyle contient 1 & 4 atomes de carbone, pipéridino, morpholino,
pipérazinyl-1 (éventuellement substitué en -4 par un radical alcoyle contenant 1 a 4
atomes de carbone ou par un radical phénylalcoyle dont la partie alcoyle contient 1 & 4

atomes de carbone), cycloalcoyle contenant 3 4 6 atomes de carbone, cycloalcényle

a



\

foll oweﬂ,m rr] represents a radical of general formula (XXI1),
that is W@ praduct of 10 general formula (XXLLL) is

i dentical to they of general fornula (V), by replacenent of
the protective gfoups represented by Rlerr] and/or Rlerr] and R err]
by hydr ogenwe eg3e3sdt O under the conditions described abov

Ceneral ly, t“he action of activated Raney 15 ni ckel in the presence of an
al i phatic al cohol or an ether is perfo{;smad at a tenperature of

bet ween -10 and. 60[err] C

contenant 4 4 6 atomes de carbone, phényle (éventuellement substitué par un ou
plusieurs atomes ou radicaux choisis parmi les atomes d'halogéne et les radicaux
alcoyles contenant 1 3 4 atomes de carbone ou alcoxy contenant 1 & 4 atomes de
carbone), cyano, carboxy ou alcoxycarbonyle dont la partie alcoyle contient 1 & 4
5 atomes de carbone, '
- un radical phényle ou a- ou B-naphtyle éventuellement substitué par un ou plusieurs
atomes ou radicaux choisis parmi les atomes d'halogéne et les radicaux alcoyles
contenant 1 a 4 atomes de carbone ou alcoxy contenant 1 a 4 atomes de carbone ou un
radical hétérocyclique aromgtique a 5 chainons choisi de préférence parmi les radicaux
10 furyle et thiényle,
- ou un radical hétérocyclyle saturé contenant 4 4 6 atomes de carbone éventuellement
substitué par un ou plusieurs radicaux alcoyles contenant 1 4 4 atomes de carbone,
R3 représente un radical alcoyle droit ou ramifié contenant 1 4 8 atomes de
carbone, alcényle droit ou ramifié contenant 2 4 8 atomes de carbone, alcynyle droit ou
15 ramifié contenant 2 & 8 atomes de carbone, cycloalcoyle contenant 3 & 6 atomes de
carbone, phényle ou a- ou f3-naphtyle éventuellement substitué par un ou plusieurs
atomes ou radicaux choisis parmi les atomes d'halogéne et les radicaux alcoyles,
alcényles, alcynyles, aryles, aralcoyles, alcoxy, alcoylthio, aryloxy, arylthio, hydroxy,
hydroxyalcoyle, mercapto, formyle, acyle, acylamino, aroylamino, alcoxjrcarbonyl—
20 amino, amino, alcoylamino, dialcoylamino, carboxy, alcoxycarbonyle, carbamoyle.
alcoylcarbamoyle, dialcoylcarbamoyle, cyano, nitro et triflucrométhyle, ou un
hétérocycle aromatique ayant 5 chainons et contenant un ou plusieurs hétéroatomes,
identiques ou différents, choisis parmi les atomes d'azote, d'oxygéne ou de soufre et
éventuellement substitué par un ou plusieurs substituants, identiques ou différents,
25 choisis parmi les atomes d'halogéne et les radicaux alcoyles, aryles, amino,
alcoylamino, dialcoylamino, alcoxycarbonylamino, acyle, arylcarbonyle, cyano,
carboxy, mrbamoyie, alcoylcarbamoyle, dialcoylcarbamoyle ou alcoxycarbonyle, étant
entendu que, dans les substituants des radicaux phényle, a- ou @-naphtyle et
hétérocyclyles aromatiques, les radicaux alcoyles et les portions alcoyles des autres
30 radicaux contiennent 1 i 4 atomes de carbone et que les radicaux alcényles et alcynyles
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According to the invention, the product of gener al

forrml a (,mmuﬂjuumm,"mfr | and Rerr] ar e_defi ned as .-~ above may be

obt ai'-ned a sul phoxi de of general forml a:

[err] in fhith 'R and R' are defined as above, on a product

of gener al forrrul a (XIX). ' Ceneral |y, the regefism@enedsot he

sul phoxi de 309630355 general fornula (XXIV), preferably dinethyl sul phoxide,

with the product of general fornmula (XIX) is perforned 10 in the

presence of a mixture of acetic acid and ace6i c

contiennent 2 4 8 atomes de carbone et que les radicaux aryles sont des radicaux
phényles ou a- ou f3-naphtyles,
R4 représente un radical alcoxy contenant 1 4 6 atomes de carbone en chaine
droite ou ramifiée, alcényloxy contenant 3 & 6 atomes de carbone en chaine droite ou
5 ramifiée, alcynyloxy contenant 3 & 6 atomes de carbone en chaine droite ou ramifiée,
cycloalcoyloxy contenant 3 4 6 atomes de carbone, cycloalcényloxy contenant 4 4 6
atomes de carbone, ces radicaux étant éventuellement substitués par un ou plusieurs
atomes d'halogéne ou par un radical alcoxy contenant 1 & 4 atomes de carbone,
alcoylthio contenant 1 & 4 atomes de carbone, ou un radical carboxy,
10  alcoyloxycarbonyle dont la partie alcoyle contient 1 & 4 atomes de carbone, cyano,
carbamoyle, N-alcoylcarbamoyle ou N,N-dialcoylcarbamoyle dont chaque partie
alcoyle contient 1 & 4 atomes de carbone ou forme avec l'atome d'azote auquel elle est
liée un radical hétérocyclique saturé contenant 5 ou 6 chainons et éventuellement un
second hétéroatome choisi parmi les atomes d'oxygéne, de soufre ou d'azote
15  éventuellement substitué par un radical alcoyle contenant 1 & 4 atomes de carbone ou
un radical phényle ou un radical phénylalcoyle dont la partie alcoyle contient 1 & 4
atomes de carbone,
Rs représente un radical alcoxy contenant 1 & 6 atomes de carbone en chaine
droite ou ramifiée (éventuellement substitué par un radical alcoxy contenant 1 a 4
20 atomes de carbone), alcényloxy contenant 3 & 6 atomes de carbone, alcynyloxy '
contenant 3 4 6 atomes de carbone, cycloalcoyloxy contenant 3 & 6 atomes de carbone,
cycloalcényloxy contenant 3 4 6 atomes de carbone, ces radicaux étant éventuellement
substitués par un ou plusieurs atomes d'halogéne ou par un radical alcoxy contenant 1
a 4 atomes de carbone, alcoylthio contenant 2 & 4 atomes de carbone, ou un radical
25  carboxy, alcoyloxycarbonyle dont la partie alcoyle contient 1 4 4 atomes de carbone,
cyano, carbamoyle, N-alcoylcarbamoyle ou N,N-dialcoylcarbamoyle dont chaque
partie alcoyle contient 1 & 4 atomes de carbone ou forme avec l'atome d'azote auquel
elle est liée un radical hétérocyclique saturé contenant 5 ou 6 chainons et
éventuellement un second hétéroatome choisi parmi les atomes d'oxygéne, de soufre

30 ou d'azote éventuellement substitué par un radical alcoyle contenant 1 & 4 atomes de



anhydride or a derivative of gcetic acid such as a _hal oacetic acid at
gSEerr] C. t”m“nm"mmﬁm“ ﬁg pr oduct :0(()‘? Sgneral ?(r)?PfL?T/aJ (nlghgb': ;?hgg Df15

by carrying oGt the"procéss according to the invention may be purified
according t t hods such as crystallization or raphy.
The nem/progwgﬁgﬁg?ggeneral formula (1) obt ai ned by cggﬁgﬁﬁg out the
processes according to the 20 i nvention may be purified according to
known net hods such as crystallization g chromatography.

The products of general formula (1) in which Z represents a radi cal

of general formula (I1) display not ewort hy bi ol ogi cal properties. 25

In vitro, measur edaFsdne Wu uh @adicad| phémydellou un radical phénylaicoyle dont la partie alcoyle
contient 1 & 4 atomes de carbone.

2 - Nouveaux taxoides selon la revendication 1 pour lesquels Z représente un
atome d'hydrogéne ou un radical de formule générale (II) dans laquelle R} représente
un radical benzoyle ou un radical Rp-O-CO- dans lequel R représente un radical tert-
butyle et R3 représente un radical alcoyle contenant 1 & 6 atomes de carbone, alcényle

W

contenant 2 & 6 atomes de carbone, cycloalcoyle contenant 3 & 6 atomes de carbone,

phényle éventuellement substitué par un ou plusieurs atomes ou radicaux, identiques

ou différents choisis parmi les atomes d'halogéne et les radicaux alcoyles, alcoxy,

10  dialcoylamino, acylamino, alcoxycarbonylamino ou trifluorométhyle ou un radical

furyle-2 ou -3, thiényle-2 ou -3 ou thiazolyle-2, -4 ou -5 et R4 et Rs, identiques ou

-différents, représentent chacun un radical alcoyloxy droit ou ramifié contenant 1 & 6
atomes de carbone.

3 - Nouveaux taxoides selon la revendication 1 pour lesquels Z représente un

15  atome d'hydrogéne ou un radical de formule générale (II) dans laquelle R} représente
un radical benzoyle ou un radical R2-O-CO- dans lequel R représente un radical ter:-
butyle et R3 représente un radical isobutyle, isobutényle, butényle, cyclohexyle,
phényie, furyle-2, furyle-3, thiényle-2, thiényle-3, thiazolyle-2, thiazolyle-4 ou
thiazolyle-5, R4 et Rs, identiques ou différents, représentent chacun un radical

20  méthoxy, éthoxy ou propoxy.

4 - Procédé de préparation des taxoides selon l'une des revendications 1, 2 ou
3 pour lequel Z représente un radical de formule générale (II) caractérisé en ce que
T'on estérifie un produit de formule générale :

(11




brain by the nmethod of ML. Shelanski et al., Proc. Nat | .
Acad SCJ'“M“‘ U" ﬂ' 8 (1973). Study of the depol yneri zati on of
m cr ot ub performed according to the nethod of G

Chauvi ere 5 et a C R Acad. Sci., 293, series Il, 501-503

(1981). In this study, the products of general formula Mi ch zZ
represents a WO of general fornula (I'l') were sho

| east as active as taxol and Taxotere. 10 In vivo, the
products of general fornula (1) in whig@ Z represents a radical of

general fornmula (I11)

dans laquelle R4 et R sont définis comme dans l'une des revendications 1, 2 ou 3, au
moyen d'un acide de formule générale :

R,~_ R,

nwz

i

{Iv)
R OH
O-R,
dans laquelle Ry et R3 sont définis comme précédemment, ou bien Rg représente un
5 atome d'hydrogéne et R7 représente un groupement protecteur de la fonction
hydroxy, et ou bien Rg et R7 forment ensemble un hétérocycle saturé &4 5 ou 6

chainons, ou d'un dérivé de cet acide pour obtenir un ester de formule générale :

V)

dans laquelle Ry, R3, R4, R5, Rg et Ry sont définis comme précédemment, dont on
10 remplace les groupements protecteurs représentés par R7 et/ou Rg et Ry par des
atomes d'hvdrogéne.

5 - Procédé selon la revendication 4 caractérisé en ce que l'estérification est
effectuée au moyen d'un acide de formule générale (IV) en présence d'un agent de
~condensation et d'un agent d'activation dans un solvant organique & une température

15 comprise entre -10 et 90°C.

6 - Procédé selon la revendication 4 caractérisé en ce que l'estérification est
effectuée au moyen d'un acide de formule générale (IV) sous forme d'anhydride
symétrique en opérant en présence d'un agent d'activation dans un solvant organique
i une température comprise entre 0 et 90°C.

20 7 - Procédé selon la revendication 4 caractérisé en ce que I'estérification est

effectuée en utilisant I'acide de formule générale (IV) sous forme d'halogénure ou



were sho i [ rﬁce grafted with B16 mel anoma at doses of
bet mee_n_\iwmlﬁl @“Mﬁ@(ﬂ IﬂL —adm nistered intraperitoneally, as well as on
5 L r I

other 1 tumours. More especially, in vivo, on B16
mel anoma, the product of general forrmula (I) for which R err]

represents t oxycarbonyl radical, Rerr] reprq,iq.ﬂg@ enyl
radi cal and E{ errlﬁgnd Rl err] each represent a nethoxy ra |(6:'gqm
possesses a log cell kill of 2.9, 20 whereas the product of general
formula (1) for which Rerr] representg, a tert-butoxycarbonyl

radical, R err] represents a phenyl radical and R err] represents a
nmet hoxy radi cal and Rl err] represents a hydroxyl radical, described

in Tetrahedge tike Iasmtﬁzzgideﬁrﬁﬁte( 5984) un PRIRL SalphatiyueODu  %romaticfib

kill of 0.7. . i new products have antitunpur J)r operties,
and nore especi al§vgniueliement prépa; inPitu; emBresencaidiupp basecen opérant dans un solvant

organique a une température comprise entre 0 et 80°C.

8 - Procédé selon Ia revendication 4 caractérisé en ce que I'on remplace les
5 groupements protecteurs R7 et/ou Rg et R7 par des atomes d'hydrogéne en opérant,

selon leur nature de la maniére suivante :

1) lorsque Rg représente un atome d'hydrogéne et R7 représente un groupement
protecteur de la fonction hydroxy, on remplace les groupements protecteurs par des
atomes d'hydrogéne au moyen d'un acide minéral ou organique utilisé seul ou en

10  mélange en opérant dans un solvant organique choisi parmi les alcools, les éthers, les
esters, les hydrocarbures aliphatiques, les hydrocarbures aliphatiques halogénés, les
hydrocarbures aromatiques ou les nitriles & une température comprise entre -10 et
60°C, ou au moyen dune source dions fluorures tel qu'un complexe acide
fluorhydrique-triéthylamine ou par hydrogénation catalytique,

15 2) lorsque Rg et R7 forment ensemble un hétérocycle saturé & 5 ou 6 chainons de

formule générale :

R,-N<_ O v
dans laquelle Ry est défini comme précédemment, Rg et Rg, identiques ou différents,
représentent un atome d’hydrogéne ou un radical alcoyle contenant 1 4 4 atomes de

20 carbone, ou un radical aralcoyle dont la partie alcoyle contient 1 & 4 atomes de
carbone et la partie aryle représente, de préférence, un radical phényle
éventuellement substitué par un ou plusieurs radicaux alcoxy contenant 1 4 4 atomes
de carbone, ou un radical aryle représentant, de préférence un radical phényle
éventuellement substitué par un ou plusieurs radicaux alcoxy contenant 1 & 4 atomes

25 de carbone, ou bien Rg représente un radical alcoxy contenant 1 & 4 atomes de
carbone ou un radical trihalométhyle tel que trichlorométhyle ou un radical phényle
substitué par un radical trihalométhyle tel que trichlorométhyle et Rg représente un

/



resistant to Taxol[err] or to Taxotere[err]. Such tunmours

25
conpri se co“ m |t| ” . have _a_hi gh expression of the mdr 1 gene
(multiple d ne). Mul tiple drug resistance is a
customary termrelating 5 to the resistance of a tumour to different

products m dlfferent structures and nechani sns of |
Taxoi ds are general 'y known to be strongly recogni zed E@&g&%nt al

tunmours such as P388/DOX, a cell line selected for its resistance to
doxorubicin (DOX) which 10 expresses mdr 1, The exanpl es
which followillustrate the 50

atome d'hydrogéne, ou bien Rg et Rg forment ensemble avec l'atome de carbone
auquel ils sont liés un cycle ayant 4 & 7 chainons, on remplace le groupement
protecteur formé par Rg et R7 par des atomes d’hydrogéne en opérant, selon les
significations de R1, Rg et Rg, de la maniére suivante :

5 a) lorsque Ry représente un radical tert-butoxycarbonyle, Rg et Rg,
identiques ou différents, représentent un radical alcoyle ou un radical aralcoyle ou
aryle, ou bien Rg représente un radical trihalométhyle ou un radical phényle substitué
par un radical trihalométhyle, et Rg représente un atome d'hydrogéne, ou bien Rg et
Rg forment ensemble un cycle ayant de 4 4 7 chainons, on traite I'ester de formule

10  générale (V) par un acide minéral ou organique éventuellement dans un solvant

organique tel qu'un alcool pour obtenir le produit de formule générale :

R 0
4 R 5
HN O
Rs/\:)LO"" (VID
6H }—] z -~ 0
HO OCOCH,
OCOCH,

dans laqueile R3, R4 et R5 sont définis comme précédemment, que l'on acyle au
moyen de chlorure de benzoyle dans lequel le noyau phényle est éventuellement
15  substitué, de chlorure de thénoyle, de chlorure de furoyle ou d'un produit de formule
générale :
R2-0-CO-X (VIID

dans laquelle Ry est défini comme précédemment et X représente un atome

d'halogéne ou un reste -O-R2 ou -0-CO-O-R3, pour obtenir un produit de formule
20  générale (I) dans laquelle Z représente un radical de formule générale (II),

b) lorsque Ry représente un radical benzoyle éventuellement substitué, thénoyle ou

furoyle ou un radical Ry0O-CO- dans lequel R2 est défini comme précédemment, Rg

représente un atome d'hydrogéne ou un radical alcoxy contenant 1 & 4 atomes de

carbone ou un radical phényle substitué par un ou plusieurs radicaux alcoxy
25 contenant 1 i 4 atomes de carbone et Rg représente un atome d'hydrogéne, on



pr esent |n EXAMPLE 1 126 ng of
di cyelohex MMJ“M" Jthen 15 __14 ng of 4-(N
- di net hyl e added successively at a tenperature in
the regi on of 20[err]C to ©a suspension containing 217.8 ng of
4[err]-aceto ,%E,@j
benzoyl oxy- S[Web; 253 epoxy-1[err], 13[err]-di hydroxy- 7[err] 1‘6‘[1
di met hoxy- 9- oxo- 11-t axene, 200 ng of (2R 4S,5R)-3-tert-
but oxycar bonyl - 2- (4- net hoxyphenyl ) - 4- phenyl - 1, 3-

oxazol i di ne-5-carboxylic acid and 50 ng of p"ﬂv\dered 4 err] nmol ecul ar
sieve in 2 cnB of ethyl acetate. The suspensi on obtained is stirred

For 16 noar o, | 2sePafiie arapentEatofie {8 vt e S5 el Be e ERTRBREEL T
(0.27 kPa) at a ts&ffeaﬁaémpfésmwm acidg intinéral aulodgenigqidCutiliBb geul ou en mélange en
quantité stoechiométrique ou catalytique, en opérant dans un solvant organique
choisi parmi les alcools, les éthers, les esters, les hydrocarbures aliphatiques, les
5 hydrocarbures aliphatiques halogénés et les hydrocarbures aromatiques i une
température comprise entre -10 et 60°C, de préférence entre 15 et 30°C.

9-Procédé de préparation d'un nouveau taxoide selon l'une des
revendications 1, 2 ou 3 pour lequel Z représente un atome d'hydrogéne, R4 et R5
sont définis comme dans l'une des revendications 1, 2 ou 3 caractérisé en ce que I'on

10  traite la 10-désacétyl-baccatine III de formule :
HO, Q@ on-

{IX)

par un halogénure de silyle de formule générale :
(R)3-Si-Hal (X)

dans laquelle les symboles R, identiques ou différents, représentent un radical alcoyle

15 comenant 1 4 6 atomes de carbone éventuellement substitué par un radical phényle, un
radical cycloalcoyle contenant 3 4 6 atomes de carbone ou un radical phényle pour
obtenir un produit de formule générale :

HO, Q@ ossim),

(R),Si-O - XD

HO % OCOCH
OCOC H,



resi due W&\d by chromat ogr aphy at

26 . Mﬂm ure_on 50 g of silica (0.063-0.2 m)
cont ai ne ¢ ﬁ in diameter (elution gradi ent: ethyl
acet at e/ di chl or 6net'hane 4 om 10: 90 to 40: 60 by volune), collecting

10-cnferr] fracti Fractions 5 containing only the desired product are
pool 25 an!:l &S-D%S%ent rated to dryness under reduced pressf 6/00440( 0. 27
kPa) at 40[err]C for 2 hours. 271.8 ng of 4[err]-acetoxy-

2[ err]-benzoyl oxy-5[err], 20- epoxy-1[err]-hydroxy-7[err], 10[ err]-di met hoxy-
9- oxo-11-taxen-13[err]-yl (2R 4S,5R)-3-tert-batoxycarbonyl- 10

2- (4- et hoxyphenyl ) - 4- phenyl - 1, 3- oxazol i di ne- 5-

dans laquelle R est défini comme précédemment, que l'on traite par un produit de
formule générale :
R4-X; (X1n
dans laquelle R'4 représente un radical tel que R's-O est identique & R4 défini comme
5 dans 'une des revendications 1, 2 ou 3 et X représente un atome d'halogéne ou un
reste d'ester réactif pour obtenir un produit de formule générale :

(R),Si-0 - (XIII)

dans jaquelle R et R4 sont définis comme précédemment, dont on remplace les
groupements protecteurs silylés par des atomes d’hydrogéne pour obtenir un produit

10 de formule générale :

(X1V)
O

HO v H (:)COCH3
| OCOC,H,
dans laquelle R4 est défini comme précédemment, qui est éthérifié sélectivement en
position 7 par action d'un produit de formule générale :
. R'5-X> (XV)

15  dans laquelle R'5 représente un radical tel que R'5-O est identique & R5 défini comme
dans I'une des revendications 1, 2 ou 3 et X5 représente un reste d'ester réactif ou un
atome d'halogéne pour donner le produit de formule générale (I} dans laquelle Z
représente un atome d'hydrogéne.

10 - Procédé de préparation d'un produit selon 'une des revendications 1, 2
20 ou 3 pour lequel Z représente un radical de formule générale (II), R4 et Rs5 sont



T
car boxyl ereby obtained in the formof a white solid, the
char.act ea”Mﬁ@ ’w m"Ere_as_f ol | owns: - [err] H NMR spectrum
(400 MHz few drops of CO[err]OD-d[err]; chem cal
shifts [err] in ppm coupllng constants J 15 in Hz): 1.02 (s, 9H

(s

C(CH[err])[eM 1.10 (s, 3H CHerr]); 1.17 3H: CHerr]); 1.63

(s, 3H CHe R0¥50om 1. 65 to 1.85 and 2.60 (2 nmts, I1RCHEERGOOEP err]
at position 6); 1.78 (unres. conp., 3H CHerr]); 2.02 and 2.15 (2
dd, J = 14 and 9, 1H each: CHerr] at position 14); 2.14 (s, 3H
CH3); 3.22 and 20 3.35 (2 s, 3H each: OCHP&rr]); 3.64 (d, J = 7, 1H H
at position 3); 3.73 (nt, 1H H at position 7); 3.76 (s, 3H:

ArCCH err]); 4.06 d 4.16 1 \

bos L1 on 20) ;. S4B e s un gfs Prepichlibr 3" 3ion S dafillebsg en.ce i rop give
at position 10); énaﬁ:d(xinﬂeﬁm‘unilegbnmrbe 25 1H H at position 5); 5.36
(nt, 1H H at position 3"); 5. 52}f0d, JO: 7, 1H H at position 2);
6.07 (nt, 1H H

(XVI)

dans laquelle Rj, R3, Rg et Ry sont définis comme dans l'une des revendications 1, 2,
5 3 ou4 au moyen d'un produit de formule générale :

(R)3Si-Hal {X)

dans laquelle les symboles R, identiques ou différents, représentent un radical alcoyle
contenant 1 4 6 atomes de carbone, éventuellement substitué par un radical phényle,
ou un radical cycloalcoyle contenant 3 & 6 atomes de carbone ou un radical phényle

10 pour obtenir un produit de formule générale :

R, HO\  © ossitr),

(XVID)

HO H OCOCH

OCOC H,
dans laquelle R, R}, R3, Rg et Ry sont définis comme précédemment, qui est
fonctionnalisé en position 10 au moyen d'un produit de formule générale :

R4-X; (XI1)

15 dans laquelle R4 représente un radical tel que R';-O est identique & R, défini comme
dans l'une des revendications 1, 2 ou 3 et Xy représente un atome d'halogéne ou un

reste d'ester réactif pour donner un produit de formule générale :



at posit res. corrp 1H H at p05|t|on 5'); 6.88 (d,
5 A 1 e

at bosHtlﬂonS1 6. 33 (unres conp. , 1H H at position 5);
6.88 (d, J 8, 2H. aromatic H at the ortho position with respect to
OCH err]); fr%msgo 7.40 (nt, 7H aromatic H at posb%fﬂnd
aromatic H at the 5 neta position with respect to OCH err])
7.5, 2H. OCOC[err]H err] Hat the neta position); 7.58 (t, J =
1H OCOC[err]H err] Hat the para position); 75496 (d, J =7.5,
OCOC[err]H err] Hat the ortho position). A sol ution of

446.3 ng of 4[err]-acetoxy-2[err]-

Rl\ ,R '

(XVIID

dans laquelle R, R1, R3, R4, Rg et R7 sont définis comme précédemment dont le
groupement protecteur silylé est remplacé par un atome d'hydrogéne pour donner un
produit de formule générale :

R .R
1 N %
Ry o«--- | (XIX)
O-R, :
5
+ . qui, par action d'un produit de formule générale (XV) conduit au produit de formule
générale (V) dont les groupements protecteurs sont remplacés par des atomes
dhydrogéne pour donmer un produit de formule générale (I) dans laquelle Z
représente un radical de formule générale (1I).
10 11 - Procédé de préparation d'un produit selon I'une des revendications 1, 2

ou 3, caractérisé en ce que l'on fait réagir du nickel Raney activé en présence d'un
alcool aliphatique contenant 1 4 3 atomes de carbone ou d'un éther sur un produit de
formule générale :



10 benzoyl oxy- xy-1[err]-hydroxy-7[err], 10[ err]-di nmet hoxy- 9-
oxo—-ézlr-ta*en ‘l LJ WS,_ER) 3-tert-butaxycarbony| -2-
(4-nethoxyph 3- oxazol i di ne- 5- carboxylate in 11.6

cnferr] of a O. 1N sol ution of ~hydrogen chloride in ethanol is kept
stirring at @&%ature in the region of O[err]C for_16 hours under
an argon pher e The reaction mxture is then di | REEFRA6POpd40

40 cnB of dichloromethane and 5 cnferr] of distilled water. After
settling has taken place, the aqueous phase ljbs separated and
extracted with 5 cnB8 of dichl oronet hane. The organi c phases are

conbi ned, dried over magnesium - sul phate, filtered through sintered

gl ass and then concentrated to dryness undemgreduced pressure

(0.27 kPa) at a tenperature in the region of 40[e/r|\r]C 424.2 ny of a
pal e yellow solid are obtained, which

(XXI)

dans laquelle R, est défini comme dans l'une des revendications 1,2 ou3, R' et R",
identiques ou différents, représentent un atome d'hydrogéne ou un radical aicoyle
contenant 1 3 6 atomes de carbone, alcényle contenant 2 4 6 atomes de carbone,
5 alcynyle contenant 3 & 6 atomes de carbone, cycloalcoyle contenant 2 & 6 atomes de
carbone ou cycloalcényle contenant 3 & 6 atomes de carbone éventuellement substitué,
ou bien R’ et R" forment ensemble avec J'atome de carbone auquel ils sont liés un
radical cycloaicoyle contenant 3 4 6 atomes de carbone ou un radical cycloalcényle
contenant 4 & 6 atomes de carbone, et Z] représente un atome dhydrogéne ou un

10 radical de formule générale :
R -
!\N R6 (0]
/'-\)]\ (XXID)
R;
R,

dans laquelle R} et R3 sont définis comme dans I'une des revendications 1 4 3 et Rq et

.o“l-

R; sont définis comme dans la revendication 4, pour obtenir un produit de formule

générale :



product is purified bF preparative thin-|ayer chr omat ogr aphy [ 12

I\/Erck preﬁﬂlﬂ““ﬁlﬂ“lummﬂ | 60FE[err]_ pl ates, thickness 1 nm
applicati met hanol / di chl or onet hane (5 95 by
vol ume) mi xt ur'e, el uting
W th a nmet hangig/gdisgark or onet hane (5: 95 by vol une) mxt “hﬂﬁnﬁ%ﬁ
elution of the zone corresponding to the main product
met hanol / di chl oronet hane (15:85 by volunme) mxture, filtration 5
t hrough sintered gl ass and evaporation of th% sol vent s under reduced
pressure (0.27 kPa) at a tenperature in the region of 40[err]C, 126
nmg of 4a-acetoxy-2[err]-benzoyl oxy-

R O

(XXIII)

HO H OCOCH
OCOC H,

suivi, lorsque Z1 représente un radical de formule générale (XXII}, du remplacement
des groupements protecteurs représentés par Rg et/ou Rg et R7 par des atomes

d'hydrogéne dans les conditions de la revendication 8.

5 12 - Procédé de préparation selon la revendication 11 caractérisé en ce que

I'on opére a une température comprise entre -10 et 60°C,

13 - Le tert-butoxycarbonylamino-3 hydroxy-2 phényl-3 propionate-(2R,3S)
d'acétoxy-4a  benzoyloxy-2a époxy-5p3,20 hydroxy-1f3 diméthoxy-78,108 oxo-9

taxéne-11 yle-13a.

10 14 - Le tert-butoxycarbonylamino-3 hyvdroxy-2 phényl-3 propionate-
(2R,3S) d'acétoxy-4a benzoyloxy-2a hydroxy-1(3 époxy-53.20 méthoxy-73 éthoxy-

10 ox0-9 taxéne-11 yle-13a.

15 - Le tert-butoxycarbonylamino-3 hydroxy-2 phényl-3 propionate-
(2R,38) d'acétoxy-4a benzoyloxy-2a hydroxy-1{3 époxy-53,20 méthoxy-7f3 (propyl-
15 1oxy-108 oxo-9 taxéne-11 yle-13a.

16 - Composition pharmaceutique caractérisée en'ce qu'elle contient au
moins un produit selon 'une des revendications 1, 2.ou 3 pour lequel Z représente un
radical de formule générale (II) en association avec un ou plusieurs diluants ou
adjuvants pharmaceutiquement acceptables et éventuellement un ou plusieurs

20  composés compatibles et pharmacologiquement actifs.

17 - Composition pharmaceutique caractérisée en ce qu'elle contient au

moins le produit selon la revendication 13 en association avec un ou plusieurs diluants



5[err],20”'ﬂ hydroxy 7[err], 10[ err] -di met hoxy- 9- oxo- 11-t axen-

13[ errJ—-y bu.t.ox.;LcarbonyJ_a.m no=2-hydr oxy-3- .. 10.

phenyl pr opt orfa @ ned in the formof an ivory- col oured foam
the characteristics of which are as fol |l ows: - optical rotation
[err] = -32. S5; nethanol) - [err]H NVR spectrum_ (400 MHz;
chd [err]; %Vérg“g%’gshlfts 6 in 15 ppm coupling constantBCHFRIGOH440 .
1.23 (s, 3H CHerr]); 1.25 (a, 3H CHerr]); 1.39 (s, 9H

C(CH err])[err]); 1.70 (s, 1H~ OH at pgsition 1); 1.75 (a, 3H CH3);
1.82 and 2.72 (2 nts, 1H each: CHerr] "at position 6); 1.91 (s, 3H
CHerr]); 2.31 (limting AB, 2H CH err] at position 14); 2.39 (s,

20 3H COCHerr]) 1ou3a(§§va%&d &eﬁé’q‘&mﬁﬁa&@ﬁ&ble%[&éﬁ&émnénﬂﬁn ou pluskms,
1H. OH at position 2 =7 (dd, J

and 7, 1H H 7); m@m@&’%ﬂﬁ‘mﬂ“m‘%ﬂ“e@eﬁ“St'fslH each: CHerr] at
position 20); 4.65 (m, 1H H at

18 - Composition pharmaceutique caractérisée en ce qu'elle contient au

moins le produit selon la revendication 14 en association avec un ou plusieurs diluants

5 ou adjuvants pharmaceutiquement acceptables et éventuellement un ou plusieurs
composés compatibles et pharmacologiquement actifs.

19 - Composition pharmaceutique caractérisée en ce qu'elle contient au
moins le produit selon la revendication 15 en association avec un ou plusieurs diluants
ou adjuvants pharmaceutiquement acceptables et éventuellement un ou plusieurs

10  composés compatibles et pharmacologiquement actiis.



position 2'); 4.83 (s, 1H H at posi_tio'n. 10); 5.00 25 (broad d, J = 10,

1H H at position 5); 5.30 (broad d,- J =10, 1H H at position 3');
5:47 (d, J = 10, 1H: CONH); 5.66 (d, J =7, 1H Hat position 2);
2924 , g 8r?ad'tisHJ = 9, pdrHuorbd mmfsmd;utﬂomm;égacmmmﬁ.BOJto - .

. nt, . aro t igna ice 7. : = 7.5,
oH ocoC[err]Herr] H at tHZﬁEEéﬁT ,ﬂ%ﬁgﬁ?ﬁﬁimﬁﬂ"“ﬁnﬁm 7.5, 1H
OCOClerr]Herr] Hat the para position). 812 (d. J = 7.5 2H
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(57) Abstract

Novel taxoids of
"general formula (1), the
preparstion  thereof, and
pharmaceutical compositions
containing  same, are
disclosed. In general
formula (), Z is a hydrogen
atom or a radical of general
 formula (II), wherein R,
is an optionally substitued
benzoy! radical or a thenoyl
or furoyl radical, a radical
R2-0-CO-, where Rz is
an alkyl, alkenyl, alkynyl,
cycloalkyl,  cycloalkenyl,
bicycloalkyl, optionally . o
substitued phenyl or heterocyclyl radical, Rj is an aromatic heterocyclic alkyl, alkenyl, alkynyl, cycloalkyl, pl:nenyl or mpytyl ndlgal. Re
is an optionally substitued alkoxy, aikenyloxy or alkynyloxy radical or a cycloalkyloxy or cycl9;lkenyloxy radical, and Rs is an optionally
substitued alkoxy, alkenyloxy or alkynyloxy radical or a cycloalkyloxy or cycloalkenyloxy ndn_ul. The l_xovel products of general formula
(D), wherein Z is a radical of general formula (11), have remarkabie antitumoral and antilukaemic propesties.




di met hoxy- 10- deacet oxybaccatin I11) may be prepared in the foll ow ng

manner : 86 ng of sodium hydride at a concentration of 10
50 % by weight in liquid paraffin are added portionw se to a _
solution, maintained under an argon atnosphere, at a tenperature in

the region of O[err]C, of 500 ng of

4[ err] - acet oxy- 2a- benzoyl oxy-5[err], 20- epoxy-1[err], 7[err], 13[err]-
trihydpaxy=10lerr] _nethoxy-Q-oxo-11.taxene in 5 pn{prrl af 15

i odone}@paeregnd 0.5 cnierr] of dinethylforman de. After 45 m nut es at

a tenpprature in the region of OC { he - reactlon mxturels dlluted
wth 5%&&‘%‘5’2‘%&&5"“‘ D il i e T AL Yeraaye
Af ter p&éntutiledigt substitué ou ki <00 G feprésoRtivn oo

20 wé\éﬂm;lld- mmmlewml@ @mm b mmwgﬂvb mmx s nrbalatie,
Saturafmm Wuaswemmmm alcényloxy, aleynyloxy
évennnllemanbmméonunndwd cycloalcoyloxy ou cycloslcényloxy. Les nouveaux produits de formule générale (I) dans laquelle Z
mummemhmm)mmmmmmmammmm
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i NENT

P disclosed. o generat

's 705695 <6
dried over magnesi um sul phate, filtered through 4 C}‘ e ch Gle 7
concentrated to.dr yness under s reduced pressure {. K-P2 S
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are ‘t her eby obt ai ned, which product is purified by _

chr omat ogr-aphy a nDspherlc pressure on 50 of
m) contai'ned in Ium°§“’$‘“ﬁ'ﬁ?’1'\‘?"°m°5“"°%ﬂm

Vo ' M%%%EEFBWB& K oA

vol une) EN MAT
only t HeSiEiasification ipterpatiomale dep hrevets S 40| 11 Neinéente peitatintimernstionalelr \ n3A

Al
reduced  CO7D 308714, AGIK 31/335 " | 43) Date de publication Internationale: 3 octobre 1998

(21) Numéro de }a demande infernationale:  PCT/FR96/00440 (S’I)Etatsd&ignél: AL, AU, BB, BG, BR, CA, CN, CZ, EE, H,
: : GE, HU, IS, JP, KP, KR, LK, LR, LT, LV, MG, MK, MN,

(22) Date de ﬁpﬂt Im:rm!lonll. 25 mars 1996 (25.03.96) | - MX, NO, NZ, PL, RO, SG, SI, SK, TR, TT, UA, UZ, VN,
brevet ARIPO (KE, LS, MW, SD, SZ, UG), brevet eurasien

‘ (AM, AZ, BY, KG, KZ, MD,RU,TI.'(I}m , brevet européen

oo)nonnéesmamahpmm - (AT, BE, CH, DE, DX, ES, FI, FR, GB, GR, IE, IT, LU,
95/03545 {27 mars 1995 (27.03.95) FR MC. NL, PT, SE), brevet OAPI (BF, BJ, CF, CG, CI, CM,
95/15381 : \gz décembre 1995 (22.1295) FR GA, GN, ML, MR, NE, SN, TD, TG).
(71) Déposant: RHONE-POULENC RORER S.A. [FR/FR]; 20, | Publiée
avenue Raynmiond-Aron, F-92160 Antony (FR). - . Avec rapport de recherche internationale.

(72) Inventewrs: BOUCHARD, Hervé; 114, avenue Danielle-
Casanova, F-94200 Ivry-sur-Seine (FR). BOURZAT, Jean-
Dominique; 36, boulevard de la Libération, F-94300 Vin-
cennes (FR). COMMERCQON, Alain; 1 bis, rue Charles-
Floquet, F-94400 Vitry-sur-Seine (FR).

(74) Mandataire: PILARD, Jacques; Rhdne-Poulenc Rorer S.A,,
'\ Direction Brevets, 20, avenue Raymond-Aron, F-92165
\ Antony Cédex (FR).

(54) Title: NOVEL TAXOIDS, PREPARATION THEREOF AND PHARMACEUTICAL COMPOSITIONS CONTAINING SAME
{54) Titre: NOUVEAUX TAXOIDES, LEUR PREPARATION ET LES COMPOSITIONS PHARMACEUTIQUES QU1 LES CONTIEN-

(57) Abstract
Novel taxoids of

preparation thereof, and
phamaewtimlmposmons

containing same,

formula (I), Z is a hydrogen
atom or a radical of general
formula (I), wherein Ry
is an optionally substitued
benzoyl radical or a thenoyt
or furoy! radical, a radical
R2-0-CO-, where R is
an alkyl, alkenyl, alkynyl,
cycloalkyl,  cycloalkenyl,
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5 pressure (0.27 kPa) at 40[err]C for 2 hours. 380 ng of
4a- acet oxy- 2a- benzoyl oxy- 5[ err] 20-epoxy- 1[err],.13[err]-di hydroxy-
7[err], 10[ err] - di met hoxy- 9- oxo- 11-t axene are thereby obtai ned in the

f or m of
foll ows:
of

J

.a pale yellow solid, the characteristics of which are as

10 - [err]H NVR spectrum (400 MHz; CDCl[err]; with a few drops
COerr]OD-d[err]; chemcal shifts [err] in ppm coupling constants
in Hz): 1.03 (s, 3H CHerr]); 1.11 (s, 3H CHerr]); 1.65 (s,

3H CH éd
2.05 (s,
at posift
each: O
11 and 6
each: ClHuess

rE“"ﬁ}l 7Z and 2.67 (Z nms, IH each: CHerr] at positron 5),;
[err]): 2.21 (limting AB, J = 14 and 9, 15 2H. CH err]
| 0N Ndukeaix tazoidtbde (dimule Jérisrald N4l fRdpirdtidn: et 16s.cobipositiond pharmaceutiqués. qdiQks éodtiefinent. Dghs 1a formule

h ’h formule R k
%ﬁ%g, 1 u tome § wmw%xmnm4e e généalo )y e R1 BBt i eidical eyl
clo cycloaloéayle, 'mlf D e St m&é— alcoyle,

we] sicynyle, cycloaleoyl,phdnyle, hétésbcyéiue afbinatiqe, R représente ndl:h'akok} Bdényloxy, alcynyloxy
enmellemem substitué ou un radical cycloalcoyloxy ou cycloalcényloxy, et Rs représente un radical alcoxy, alcényloxy, alcynyloxy

&ventuellement substitué ou un radical cycloalcoyloxy ou cycloalcényloxy. Les nouveaux produits de formule générale (I) dans laquelle Z

représente un radical de formule générale (JI) présentent des propriétés antitumorales et antileucémiques remarquables.
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20 position 13); 4.83 (s, 1H H at position 10); 4.98 (broad d, J =

10, 1H H at position 5); 5.53 (d, J = 7, 1H 'H at position 2); 7.43
(t, J =7.5 2H OCOCerr]Herr] H at the meta position); 7.56 (t, J
= 7.5 1H OCOCferr]Herr] H-at the para position); 8.05 (d, J = 7.5,
2H. OCOC er r | Hwo rg6 /30855 25 the ortho pasition). PCT/FR96/00440

4[ err] - Acetoxy-2[err]- benzoyloxy 5[err], 20 epoxy-

[ err], 7[err], 13[ duEp : EIR_BR RA : Y

lO[err] nethoxy 10- deacetoxybaccatln III be r epar ed

31 in the follow ng na SITION, CO AININ err] of hydrogen
fluoride/triethylam ne ‘

The present invention relates to new taxoids

of general formula:

D

5 in which:
Z represents a hydrogen atom or a radical of
general formula:

RNH O |
: (i

Q-
ml

in which:
R, represents a benzoyl radicél optionally

10 .sqbstituted with one or more identical or different

atoms or radicalé chosen from halogen atoms and alkyl

radicals containing 1 to 4 carbon atoms, alkoxy

radicals containing 1 to 4 carbon atoms or

trifluoromethyl radicals, a thenoyl or furoyl radicai'
15 or a radical R,-0-CO- in which R, represents:

- an alkyl radical containing 1 to 8 carbon atoms, an

alkenyl radical containing 2 to 8 carbon atoms, an

alkynyl radical containing 3 to 8 carbon atoms, a



conplex (3HF.Et[err]N) are added slowy to a solution, mai nt ai ned
under an argon atnosphere, at a tenperature 5in the region of 0C, of
3262 g of 4[err]-acetoxy-2[err]- -

benzoyl oxy-5[err], 20- epoxy- 1[ err]-hydroxy-10[ err] - met hoxy- 9- oxo- .
7[err],13[err]-bis(triethylsilyoxy)-11-taxgne in 30 cnferr] of

di chl oronet hane. After 48 hours at a tenperature in the regi on of
20[ err] C, the rayprXoaikkyd xtadical guntainimgo3 ato10 cashepecatoma,od 100
cnferr] of supersaturated aqueous sodi um hydr ogen carbonate

sol uti on- nai nt #yPaitkenyle rpadicak econtainimmet@egi carbonoTtonst or
settling has taken place, t he aqueous phase is separated and
re-extracted w& fPicycloakkyl radicalbcentainings?drenhldrerEPaRNBtEME t hen
twice 15 80 cnferr] of ethyl acetate, The organic hases ar

conbi ned, dri edhfrRe TAdirataheingrRELlonally, HbSti_“t?ﬁrUﬁﬁﬁ ARENETi um
sul phate ang ooeentL et L oulld "SRSsen £rod HSlobed sedal" £330 (0 27

hydroxyl radicals, alkoxy radicals containing 1 to 4
carbon atoms, diaikylamino radicals in which each alkyl
portion contains 1 to 4 carbon atoms, piperidino or
morpholino radicals, l-piperazinyl radicals (optionally

.10 substituted at ﬁosition 4 with an alkyl radical
containing 1 to 4 carbon atoms or with a phenylalkyl
radical in which the alkyl portion contains 1 to 4
carbon atoms), cycloalkyl radicals containiﬁg 3 to 6
carbon atoms, cycloalkenyl radicals containing 4 to 6

15 carbon atoms, phenyl radicals (optionally substituted
with one or more atoms or radicals chosen ﬁram halogen
atoms an& alkyl.radicals containing 1 to 4 carbon atoms
or alkoxy radicals containingll to 4 carbon atoms),
cyano or carboxyl radicals or alkoxycarbonyl radicals

20 'in_which the alkyl.portion contains 1 to 4 carbon
atoms,
~ a phenyl or a- or S-naphthyl radical optioﬁally
substituted with one or more atoms or radicals chosen
from halogen atoms and alkyl radicals containing 1 to 4

25 carbon atoms or alkoxy radicals containing 1 to 4
carbon atoms, or a 5-membered aramatiq heterocyclic
radical preferably chosen from furyl and thienYlh

radicals,



the region of 40[err]C 3.45 g of a yellow foamare thereby 20 obt ai ned,
whi ch product is purified by chromat ography at.- at nospheric pressure
on 2150 g of silica (0.063-0.2 mm) contained in a colum 3.5 cmin

di aneter, eluting with a nethanol/dichl oronmet hane- (5: 95 by vol une)

m xture and collecting 35-cnferr] fractions. 25 Fractions cont ai ni ng
only the desired product are pool ed and concentrated to dryness under
reduced pr &S & syiitedhetarodfaki¢ rddical hoomtaining 4 o 6
4[err]-acetoxy-2[err]-benzoyl oxy-5[err], 20- epoxy %qéerr] ,f[err],13[err]-

32 tri hy sesbon Gitoms - metinnably enbati e with(ome cpy moTe

alkyi radicals containing 1 to 4 carbon atoms,
R; represents an unbranched or branched alkyl
5 * radical containing 1 to 8 carbon atoms, an unbranched
or branched alkeﬁyl radical containing 2 to 8 carbon
atoms, an unbranched or branched alkynyl radical
containing 2 to 8 carbon atoms, a cyc;oalkyl radical
containing 3 to 6-carbon atoms, a phenyl or a- or

10 S~-naphthyl radiéal optionally substitﬁted with one or
more atoms or radicals chosen from halogen atoms and:
alkyl, alkenyl, alkynyl, aryl, aralkyl, alkoxy,
alkylthio, aryloxy, arylthio, hydroxyl, hydroxyalkyl,
mercapto, formyl, acyl, acylamino, aroylamino,

15 alkoxycarbonylamino, amino, alkylamino, dialkylamino,
carboxyl, alkoxycarbonyl, carbamoyl, alkylcarbamoyl,
dialkylcarbamoyl, cyano,_nitro and trifluoromethyl
radicals, or a 5-membered ﬁromatic heterocycle
containing one or more identical or different hetero

20 atoms chosen f£rom nitrogen, oxygen and sulphur atoms
and optionally substituted with one or more identical
or different substituents chosen from halogen atoms and
alkyl, aryl, amino, alkylamino, dialkylamiﬁo,
alkoxyéarbonylamipo, acyl, arylcarbonyl, cyano,

25 carboxyl, carbamoyl, alkylcarbamoyl, dialkylcarbamoyi
or alkoxycarbonyl radicals, on tﬁe.understanding that,
in the substiﬁuents of the phenyl, o- or g-naphthyl and

afomatic heterocyclic radicals, the alkyl radicals and



obtalned in the formof a white solid, the characteristics of which

are as foll ows: - [err]H NWR spectrun1(400 MHz; CDCl[err]; chem cal
shifts [err] in 5 ppm coupling constants J in Hz): 1.10 (s, 3H:

CHerr]); 1.19 (s, - 3H CHerr]); 1.48 (d, J = 8.5, 1H OH at position
13); 1.70 (s, 3H CH[err]); 1.81 and 2.61 @ nts, 1H each: CH err] at
position 6); 2.09 (d, J 5 1H OH at position 7); 2.11 (s, 3H

CHerr]); 2.30 the elkytxnpfbi¢?y of the(gther— r84®°9182H°nGHFBrﬂ]t9t4
position 14); 3.48 (s, 3H OCH errLe 3.97. g = 1H H_ at
position 3); 4.33*heR itGBS(ZaGd ghat the a ksnY4Haeécﬁlkzny@rFrdasals

position 20); 4.31 (nt osition 7 4.93 1H. . H at
position 13); 4%9@tRin 2 o 81FPrPPata58§Ft|Bﬁ41§ atsthe %5V3a6391Q§13 10,

1H H at 15 1 d 1 2 7.49
oAt 15 BRSShoRyP)or S0t Un dumndpyl plliBhagosi 00 2)0 7.4

5 R; represents an alkoxy radical containing 1
to 6 carbon atoms in an unbranched or branched chain,
an alkenyloxy radical containing 3 to 6 carbon atoms in
én unbranched or branched chain, an alkynyloxy radical
containing 3 to 6 carbon atoms in an unbranched or
10 branched chain, a cycloalkyloxy radical containing 3 to
6 carbon afoms or a cycléalkenyldxy radical containing
4 to 6§ carbon atoms, these radicals being optionally
substituted with one or more halogen atoms or with an
alkoxy radical containing 1 to 4 carbon atqms, an
15l alkylthio radical containing 1 to 4 carbon atoms or a
carboxyl radicai, an alkyloxycarbonyl radical in which
the alkyl portion contains 1 to 4 carbon atoms, a cyano
or carbampyl radical or an N-alkylcarbamoyl or
N,N-dialk}lcarbamoyi radical in which each alkyl
20 portion contains 1 to 4 carbon atoms or, with the
nitrogen atom to which it isllinked, forms a saturated
5- or G-membered.heterocfclic radical optionally
_cogtaining a.second hetero atom chosen from oxygen,
suiphur or nitrogen atoms, optionally substituﬁed with
25 an alkyl radical containing 1 to 4 carbon atoms or a
phenyl radical or a phenylalkyl radical in which thé
alkyl portion cdntains 1l to 4 carbon atoms,

Rg rqﬁresents an alkoxy radical containing 1



(t,"J =7.5 1H ocoderr]Herr] Hat the para position); 8.12 (d,
= 7.5 2H OCOC[err]Herr] Hat the ortho position).

4[err]-Acet oxy-2[err]-benzoyl oxy-5[err], 20- epoxy-1[err]- 20

hydr oxy- 10[ err] - met hoxy-9-oxo-7[err],13[err]-bis(triethylsilyloxy)-
11-taxene (or 10[err]-net hoxy-10-deacet oxy-57/, 13-

bis(triethylsilyl)baccatin IIl) may be prepared in the fol |l ow ng
manner : to 6 carbofi78tomsofinsadi unbirpucheéd sor bravcbed: chaiizn 25
of 50 % by weight in liquid paraffin are added portionwi se to a

sol uti on, nalntépnéhkehnb¢xxnraﬂgeﬂ1 containipgpRete, 6acazboanpgdomsure in
the region of 0C, of

4[ err] - acet oxy- 2?e?1¥yﬁ¥%§§¥l6%915F5r9P32913ﬁ89y31F€rﬁ]cf@F@PrF3°m5' a

cycloalkyloxy radical containing 3 to 6 carbon atoms or
5 a cycloalkenyloxy radical containing 3 to 6 carbon

atoms, these radicals being optionally substituted with
one or more halogen atoms or with an alkoxy radical .
containing 1 to 4 carbon atoms or an alkylthio radicai
containing 2 to 4 carbon atoms or with a carboxyl

10 radica;, an alkyloxycarbonyl radical in which the alkyl
portion cbntains 1l to 4 carbon atoms, a cyano or
carbamoyl radical or an N-alkylcarbamoyl or
N,N-dialkylcarbamoyl radical ih-Which each alkyl
portion containé 1 to 4 carbon atoms or, with the

15 nitrogen atom to which it is.linked, forms a saturated
5- or 6-membered heterocyclic radical optionally
containing a second hetero atom chosen from oxygen,
sulphur or nitrogen atoms, optionally substituted with
an alkyl radical containing 1 to 4 carbon atoms or a

20 phenyl radical or a phenylalkyl radical in which the
alkyl portion contains 1 to 4 cafbon atoms.

Pgeferably, the aryl radicals which can be
represented by R; are phenyl or a- or ﬂrnaﬁhthyl
radicals optionally substituted with one or more atoms

25 or radicals chosen from halogen atoms (£luorine,
chlorine, bromine, iodiné) and alkyl, alkenyl, alkynyl,
aryl, aryl#lkyl, alkoxy, alkylthio, aryloxy, arylthio, |
hydroxyl, hydréxyalkyl, mercaﬁto, formyl, écyl,' |



33 di hydroxy-9-oxo-7[err],13[err]-bis(triethylsilyloxy)-11-taxene

in 25 cnferr] of iodonethane. The solution is kept stirring for 45
mnAutes at a tenperature in the region of O[err]C, and then for 5
hours 30 mnutes at a tenperature in the 5 region of 20[err]C. The
reaction mxture is cooled again to 6 tenperature-in the region of
O[err]C, and 125 ng of sodi um hydri.de at a concentration of 50.% by
wei ght in acyilgaiitqa rafdy lamime ,a dddwbygarhony kaning + amindour at
20[err]C and then 18 hours at 5[err]C, the reaction mxture is 10

di l uted by addidd&yamim® ofdisidkylaming haacheweybodBipxycarborylb, 50 cnB of
sat urat ed aqueous_ anmmoni um chl or.i de : solution, and settling is all owed

to take place. CAFPamoYl, G fddl GRAFRAPN s A e PHiFP R acted with
t\r,\me?\econbi neg,0 %%%h%%%@%an% sq{]?dl i ?&%?’?éfnght sae{:s tree o
5 élkyl radicals and the alkyl portions of the other
radicals contain 1 to 4 carboh atomsg, that the alkenyl
and alkynyl radicals contain 2 to 8 carbon atoms and
that the aryl radicals are phenyl or o- or f-naphthyl
radicals. | |
10 _ Preferably, the heterocyclic radicals which
can be répresented.by R; are 5-membered aromatic'_
heterocyclic radicals containing one or more identical
or different atoms chosen from nitrogen, oxygen and
sulphur atoms, optionally substituted with one or more
15 identical or different substituents chosen from halogen
atoms (fluorine, chlorine, bromine, iodine) and alkyl
radicals containing 1 to 4 carbon atoms, aryl radicals
. containing 6 to 10 carbon atoms, alkoxy radicals |
containing 1 to 4 carbon atoms, aryloxy radicals
20 containing 6 to 10 carbon atoms, amino radicals,
alkylamino radicals containing 1 to 4 carbon atoms,
dialkylamino radicals in which each alkyl portion
con;ains.l to 4 carbon atoms, acylamino radicals in
which the acyl portion contains 1 t6 4 carbon atoms,
25 alkoxycarbonylamino radicals containing 1l to 4 carbon
atoms, acyl radicals containing 1 to 4 carbon atoms,
arylcarbonyl radicals in which the aryl porﬁion

contains 6 to 10 carbon atoms, cyano, carboxyl or



dried over magnesi um sul phate, filtered through sintered glass and
concentrated to dryness under : reduced pressure (0.27 kPa) at a
tenmperature in the regi on of 40[err]C 5.15 g of a yellow foam are
thereby 20 obt ai ned, which product is purified by chromatography

at atnospheric pressure on 300 g of silica? (0.063-0.2 nmm) contai ned
in acolum 5 cmin dianeter (elution gradient: ethyl

acet at e/ di chl or carzbama¥lf radicals, elkglcaybamoyd madicadse)lin sdidichcting
30-cnferr] fractions. 25 Fractions containing only the desired product
are pooleﬂhanalkﬁﬁcEﬁFFaPEdCPBtGF?ﬁeisten e CaT a¥oms, pressure
(0.27 kPa) at 4Q[err]C for 2 hour

4[ err] - acet oxy- Qfé?k?lﬁéﬁ?G?PU}yr&FéFPFs 26 EB&E? erch pURYd: BoFEHiOer ] -

contains 1 to 4 carbon atoms or alkoxycarbonyl radicals
5 in which the alkoxy portion contéins 1 to 4 carbon
atoms.

Preferably, the radicals R, and Ry, which may
be identical or different, represeﬁt unbranched or
branched alkbxy radicals containing 1 to 6.carbon

10 atoms, optionally substituted with a methoxy, ethoxy,
ethylthio, carboxyl, methoxycarbonyl, ethoxycarbonyl,.
cyano, carbamoyl, N-methylcarbamoyl, N-ethylcarbamoyl,
N,N-dimethylcarbamoyl,.N,N-diethylcarbamoyl,
N-pyrrolidinocarbonyl or N-piperidinocarbonyl radical.

15 More especially, the present invention
relates to the products of general formula (I) in which
A represents'a hydrogen atom or a radical of genefal
formula (II) in which R; represents a benzoyl radical
or a radical R,-0-CO- in which R, represents a tert-

20 .butyl radical and R; represents an_alkyl radical
containing 1 to 6 carbon atoms, an alkenyl radical
containing 2 to 6 carbon atoms, a cyclbalkyl radical
.containing 3 to 6 carbon atoms, a phenyl radical
optionally substituted

25 1with one or moré identical 6: differeqt atoms or
radicals chosen from halogen atoms (fluorine, chlorine)
and alkyl (methyl), alkoxy (methoxy), dlalkylamlno

(dimethylam;no), acylamano (acetylamino),



34 met hoxy-9-oxo-7[err],13[err]-bis(triethylsilyloxy)-11-taxene

are thereby obtained in the formof a pale yellow foam t he
characteristics of which are as foll ows: - [err]H NVR spectrum (600
MHz; CDCl[err]; chemical shifts [err] in 5 ppm coupling constants J in
Hz): 0.58 and 0.69 (2 nts, 6H each: ®thyl CHerr]); 0.97 and 1.04 (2
t, J =7.5 9H each: ethyl‘éiﬂerr] ; 1.15 (s, 3H CHerr]); 1.18 (s,
3H CHerr]); alkoxypagbonylamin te&rqswttqwquoqymi(%o) PE CHerr]);
1.89 and 2 43 (2 nts, 1H each: CH[err] at position 6 2 04 (s, 10

3H CHerr]); sriflyoromethyl radicals,) Pn @ 4r %%a%tw v 2= @ err] at
oo 15 4} 37 Gy GOLer ) AL oot S8
each: CHerr] ig,pgﬁkghpga%p%é identical or different, each represent
5 an unbranched or branched alkoxy radical containing 1
to 6 carbon atoms. |
Still more especially, the present invention
relates to the products of general formula (I) in which
Z represents a hydrogen atom or a radical of general
10 formula (II) in which R; represents a benzoyl radicai
or a radical R,-0-CO- in which R, represents a tert- -
butyl radical and R; represents an isobutyl,
isobutenyl, butenyl, cyclohexfl, phenyl, 2-fu:yl,
3-furyl, 2-thienyl, 3-thienyl, 2-thiazolyl, 4-thiazolyl
15 or 5-thiazolyl radical, and R, and R;, which may be
idehtical or different, éach'rep:esent a methoxy,
ethoxy o¥ propoxy radical.
The products of general formula (I) in which
Z represents a radical of general formula (II) display
20 hoteworthy antitumour and antileukaemic properties.
According to the present invention, the new
products of general formula (I) in which Z represents a
radical of general formula (II) may be obtained by

esterification of a product of general formula:



4. 43 (dd, J = 11 and 7, 1H H at position 7); 4.91 (s, 15 1H: H at

position 10); 4.96 (broad d, J = 10, 1H at position 5); 5.01 (broad
t,d =9, 1H H at position 13); 5.62 (d, J =7, 1H H at position
2); 7.46 (t, J = 7.5, 2H OCOCferr]Herr] Hat the neta position);
7.60 (t, J = 7.5, 1H OCOCerr]H errP H at the para position); 8.09

(d, J = 20 7.5, 2H OCOCjerr]Herr] Hat the ortho position).
4[err]-Acetoxy-Z[err]-benzoyIoxy-ﬁferrk)ZO epoxy-1[err], 10[err]-

di hydr oxy-9-oxo-7[err],13[err]-bis : 5i |yl oxy) - 11-t axene (or
10-deacetyl -7,13-bis(triethylsil YR (111) may be prepared in
the follow ng manner: 25 nferr] of triethylsilyl

chl oride are added t H@Q s ai ned undef{IIBn ar gon

at nosphere, at a tenperat uke
4[ err] - acet oxy- 2[err] benzoylox¥n§ "qoegﬁﬁy [ err], 7[err] 10[err], 13[ e
rrj- :

in which R, and R; are defined as above, by means of an

acid of general formula:
Risy R

. /5\/[]\'0}1 av)

3
OR,

in which R, and R; are defined as above, and either Rg
represents a hydrogen atom and R, represents a group

5 protecting the hydroxyl function, or R; and R, together
form a satﬁrated 5- or 6-membered heterocycle, or by
means of a derivative of this acid, to obtain an ester

of general formula:.

R\ R
I;I (0]
R3 - i (¢ LT (V)
O-R,

in which R,, R;, R,, Rg, R and R, are defined as above,
10 followed by replacement of the protective groups

represented by R, and/or'R6 and R, by hydrogen atoms.



35° t et r ahydr oxy- 9- oxo- 11-t axene (10-deacetyl baccatin (I111) I n

50 cnferr] of anhydrous pyridine. After 17 hours at a tenperature-in
the region of 20[err]C, the reaction mxture is brought to a
tenperature in the region of 115 err]C and 5 10.8 cnjerr] of :
triethylsilyl chloride are then added. 10 After 3 hours 15 minutes at a
tenperature in the region of 115[err]C, the reaction m xture is
brought back to a Thep @atepification dagingang ob[an e dee di | ut ed
W th 30 cnferr]. of ethyl acetate and 100 cnierr] of distilled water.

10 After setgeRgFaHafoaradR 10e mamPe RAFARIBAG I jthe Presangs ot ed

and extracted with twice 50 cnferr] of eth
- of a condensinéﬂﬁge t {caébggiimide, reactive

carbonate) and an activating agent (aminopyridines) in
5 an organic solvent (ether, ester, ketones, nitriles,
aliphatic hydrocarbons, halogenated aliphatic
hydrocarbons, aromatic hydrocarbons) at a temperature
of between -io and 80°C.
- The esterification may alsd be carried out
10 using the acid of general formula (IV) in the form of"
the symmetrical anhydride, working in the presence of
an activating agent (aminopyridines) in.an organic
solQent (ethers, esters, ketones, nitriles, aliphatic
hydrocarbons, halogenated aliphatic hydrocérbons,
15 | aromatic hydrocarbons) at a temperature of between 0
and 90°C. |
The esterification may also be carried out
using the_acid of general formula (IV) in halide form _
or in the form of a miked anhydride with an aliphatic
20 or aromatic acid, optionally prepared in situ, in the
presence of a base (tertiary aliphatic amine), working
in an organic solvent (etﬁers, esters, ketones,
nitriles, aliphatic hydrocarbons, halogenaﬁed aliphatic
hydrocarbons, arqhatic'hydrocarbons) at a tempefature
25 of between 0 and 80°C.
Preferably, R; represents a hydrogen atoﬁ and
" R, represents a group protécting the hydroxyl function,.

or alternatively R, and R, together form a saturated 5-



acetate. The organi c phases are conbined, washed with 50 cnB of

saturat ed aqueous sodi um chl ori de sol uti on, dried over nmagnesium
sul-phate, filtered through 15 sintered glass and then concentrated to
dryness under reduced pressure (0.27 kPa) at a tenperature in the )
region of 40[err]C. 63.1 g of a brown oil 1re thereby obt ai ned, which
product is purified by chronatography at atnospheric pressure on 800
g of silica 20@r 6-mepdered heherasmcdiered in a colum 7 cm | n di aneter
(elution gradient: ethyl acetate/dlchloronethane from : 100 to 5:95

by volune), collecting 60heq & FepPrasensssa Ydr%@t‘ﬁ%s 13.7ont ai ni ng

only the desired product are ool ed and Co ntrate to dr ss under
reduced 25 @59&%?%? qﬁ%ﬂn§§) hohiTRE %%

o oxo. 7l err] 1bF be”%@%ﬁéﬁ@%ﬂ@"” i1 ”H” i hvdroxy:
5 ﬁ-tr1methy1s;lylethoxymethyl, benzyloxycarbonyl or
tetrahydropyranyl radical.
When R; and R, together form a heterocycle,
the latter is preferably an oxazolidine ring optionally
monosubstituted or gem-disubstituted at position 27
10 Replacement of the protective groups R,
and/or R; and R; by hydrogen atoms may be_performe@,‘
depending on their nature, in the following manner:
1) when R, represents a hydrogén atom and R, represents
a group.protecting the hydroxyl function, replacement
15 of the protective groups by hydrogen atoms is performed
by means of an inorganic acid (hydrochloric acid,
sulphuric acid, hydrofluoric acid) or organic acid
(acetic acid, methanesulphonic acid,
trifluoromethanesulphonic acid, p-toluenesulphonic
20 acid) used alone or mixed, ﬁorking in an organic
solvent chosen from alcohols, ethers, esters, aliphatic
hydrocarbons, halogenated aliphatic hydrocarbons,
aromatic hydrocarbons or nitriles at a temberature of
between -10 and 60°C, or by means of a source of
25 fluoride ions such as a hydrofluorine
acid/triethylamine complex, or by catalytic
hydrogenation,

2) when R and R, together form a saturated 5- or 6-



t hereby obtained in the formof a creamcol oured foam

36 the characteristics of which are as foll ows: - [err]H NMR
spectrum (400 MHz; CDC [err]; chemical shifts [err] in ppm coupling
constants J in Hz): 0.55 and 0.68 (2 ms, 6H each: ethyl CHerr]);
0.94 and 1.03 (2t, J =7.5 9H 5 eachl2ethyl CHerr]); 1.08 (s, 3H
CHerr]); 1.17 (s, 3H CHerr]); 1.58 (s, 1H OH at position 1); 1.73
(s, 3H CH err]|Bembeped heteragyicbep7and mexze espesiAllEHRBrr] at position
2); 2.04 (s, 3H, CHerr]); 2.12 and_2.23 (2 dd, J = 16 and 9, 1H
each: CH @¥#Fokidiesi ¥ies qﬁ,)sre!zesel(gorevﬁlaeocH[err]) 3.88 (d, J =

R,-N<_ O (VD)
X
R, Ry

in which R, is defined as above and R; and Ry, which may
be identical or different, represent a hydrbgen atom or
5 an alkyl radic#l contaiﬁing 1 to 4 carbon atoms, or an
aralkyl radical in which.the alkyl portion contains 1
to 4 carbon atoms éna the aryl portion preferably .
represents a phenyl radical optionaliy substituted with
one or more alkoxy radicals containing 1 to 4 carbon
10 atoms, or an aryl radical preferably representing a
phenyl radical optionally substituted with one or more
alkoxy radicals containing 1 to 4 carbon atams,.or
alternatively Ry represents an alkoxy radical
_contaiping 1 to 4 carbon atoms or a trihalomethyl
15 radical such ﬁé trichloromethyl or a phenyl radical
substituted with a trihalomethyl radicai such as
trichloromethyl and R, represents a hydrogen atom, or
alternatively R; and Ry, together with the carbon atom
to which they are linked, form a 4- to 7-membered ring,
20 replacement of the protective group formed by R, and R,
by hydrégen ataﬁs may be-performed; depending on the
meanings of R,, Rg and Ry, in the.following manner:
a) when R, répresents a tert-butoxyéarbonyl-

radical and R; and Ry, which may be identical or



10~ 7, 1H Hat position 3); 4.16 and 4.32 (2 d, J = 8.5, 1H each

CH err] at position 20); 4.27 (d, J =1, 1H OH at ' p05|t|on 10); 4.40
(dd; J = 11 and 7, 1H H at position 7); 4.95 (broad d, J 10, 1H H
at position 5); 4.95 (m, 1H. H at position 13); 5.16 (d J =1, 1H
Hat 15 position 10); 5.60 (d, J =7, 1M3 H at position 2); 7. 46
(t, J =7.5, 2H_OCOCerr]Herr] Hat the neta position); 60 (t, J

= 7.5, 1H OCOCHAEEpHEats| repxesens aalral;lfa@ magiical or amg ml(lwla = 7.5, .
2H OCOC[err]H err] H.at the ortho p03|t|o

37 EXAVPL fbenzyl) or aryl (p gggiggqadical, or alternatively R,
alerr]-acetoxy- %LSL; egggzoy%gé¥aikm{%&y&oradical or a phenyl radical

substituted with a trihalomethyl radiqal and Rg
5 represents a hydrogen atom, or alternatively R; and R,
together form a 4; to 7-membere& ring, treatment of the
| ester of general'formula (V) with an inorganic or.
organic acid, where appropriate in an organic solvent
such as an alcohol, yields the product of gemneral

10 formula:

(Vin)

HO Y OCOCH,
OCOCH;, '

in which R;, R, and R; are defined as above, which is

acylated by meags of benzoyl chloride in which the

phenyl ring is optionally substituted or by.means of

fhenoyl chloride, of furoyi chloride or of a product of
15 general formula:

R,-0-CO-X . (VIII)

in which R, is defined as above and X represents a

halogen atom (fluorine, chlorine) or a residue -O-R, 6:

' -0-C0-0-R,, to obtain a product of general formula (I)
20 in which Z represents a radical of general formula

(11).

Preferably, the product of general formula



epoxy-1[err]-hydroxy-7[err],10[ err]-di met hoxy-9-oxo-11-taxen-13[err]-yl

(2R, 4S,5R) - 3-tert -but oxycar bonyl - 2- (4- net hoxyphenyl ) - 4- 5

phenyl - 1, 3- oxazol i di ne-5- car boxyl ate are dissolved in 8 cnB of a 0.1N
et hanolic solution of hydrochloric acid containing 1 % of water. The
sol ution thereby obtained is stirredlfor 13 hours at a tenperature in
the region of 20[err]C and then for 80 hours at 4[err]C, and 20
crjerr] of 10 (V¥ dpl sreatedawd th £oxpded acide adr o fiempeFataInes in the
separated after settli ;g has taken pl.ace_and washed successi vellg/ W th

3 times 5 cnB oFegaPhr 8Fcd0iGudcuyield the,produsidafyaenerady faru

solution, dried oves magnesi um sul phate, filtered and concentrated to
15 dryness und¥rL educed pressure (2.7 kPa) at 40[err]C 300 nmg of

it oam are obtalned Ml luALEYYSl, Wbyt avion e ' dlbanct of

5 general formula (VII) by means of a benzoyl chloride in
which the phenyl radical is optionally substituted or
by means of thenoyl chloride, of furoyl éhloride or of
a product of general formula (VIII) is performed in an
inert organic solvent chosen from esters such as ethyl

10 acetate, isopropyl acetate or n-butyl acetate and
halogenated aliphatic hydroéarbons such as
dichloromethane or 1,2-dichloroethane, in the presence
of an inorganic base such as sodium bicarbonate or an
organic base such as triethylamine. The reaction is

15 performéd at a temperature of between 0 and 50°C, and
preferably in the region of ZO‘C,

| b) when R, represents an optionallf

substituted benzoyl radical, a tﬁenoyl or furoyl
radical or a radical R,0-CO- in which R, is defined as

20 - above, Rg represents a hydrogen atom or an alkoxy
radical containing 1 to 4 carbon atoms or a phenyl
radical substituted with one or more alkoxy radicals
containing 1 to 4 carbon atoms and R, représents a
hydrogen atom, replacement of the protective group

25 formed by R; and R, by hydrogen atoms is performed in
the presence of an inorganic acid (hydrochloric acid,
sulphuric acid) or organic acid (acetic acid,

methanesulphonic acid, triflﬁorcmethanesulphonic acid,



plates [(gel 1 mmthick, plates 20 x 20 cm el uent:
di chl or onet hane/ net hanol (95:5 by volune)] in 80-ng 20 fractions (4

pl-ates). After localization with W rays of the zone corresponding to
t he adsorbed desired product, this zone is scraped off and the silica
collected is washed on sintered glass wi th3l0 tines 5 cnB of ethy

acetate. The filtrates are conbined and 25 concentrated to dryness under
reduced pressurR-toluengsulphgnic acid) cpsed akenpier pHuedi nodt ai ned,
which is i ed according to the sanme techni gue [(3 BLates:

i f
20 x 20 x |nnngégﬁgﬁﬁ9m§ﬁ€iﬂcﬁ%nﬁ&?é&%ﬁ%ﬁf@*O%EEtéY%rklng_1

38 orgaﬁic solvent chosen from alcohols, ethers, esters,

aliphatic hydrocarbons, halogenated aliphatic

5 - hydrocarbons and aromatic hydrocarbons at é temperature
of between -10 and 60°C, and preferably between 15 and
30°cC.

According to the invention, the products of

general formula (III), that is to say the products of

10 general formula (I) in which Z represents a hydrogen
atom and R, and Rs; are defined as above, may be obtained

from l0-deacetylbaccatin III of formula:

(IX)

- OCOC H,

It can be especially advantageous to protect
the hydroxyl functions at the po?itions 7 and 13
15 selectively, for example in the form of a silyl diether
which may be obtained by the action of a silyl halide
of general formula: | '
| (R) ,-8i-Hal (X)
in which the symbols R, whiéh may be identical or
20 different, represent an alkyl radical containing 1 to 6
| carbon aﬁdms, optionally substituted with a phenyl

radical, or a cycloalkyl radical containing 3 to 6



(90: 10 by volune)]. 205 ng of 4[err]-acetoxy-2[err]-benzoyl oxy-

5[err], 20-epoxy-1[err]-hydroxy-7[err], 10[ err]-di net hoxy- 9- oxo-11-t axen-
13[-err] -yl (2R 3S)-3-tert-butoxycarbonyl am no-2- hydr oxy- 3-

phenyl propi onate are thereby obtained in the formof a 5 ‘white foam
the characteristi cs of which are as 1ol | ows: - opti cal
rotation: [err] =-33 (¢ = 0.5; nethanol). - 1H NMR spectrum (400
MHz: CDCl [err] ca@h@m @gomehion; & Phenyl radm;l, &upling constants J in

HZC% CH[lerZ?] §[Ser iH CH[ 3 1%‘?""3"'“‘ I%II'Z'S t(GS-I?H ap"&lat [ReﬁrPJl‘;"'t ng.g%'ée %{:

-CHerr]); 8% and 2. 72 (2 ms, 1H each: -CHerr] at position 6);

1.91 (s, 3H 1el-’l[err 2.31 (Ilniting AB, 2H. -CH err] at position
14); 2.39 (s, 3H COCH[err]); 3.33 and 3.48 (2 s, 3H each:
-OCH err]); 15 3.48 (m, 1H G_ll% pogjtion 2'); 3.85 (d, J =7, 1H

0-Si(R);

(R),Si-0 (XD

in which R is defined as above, followed by the action -
5 of a product of general formula:
R’ ,-X, (XII)
in which R’, represents a radical such that R’,-O is
identical to R, defined as above and X, represénts a
reactive ester residue such as a sulphuric of sulphonic
10 ester residue or a halogen atom,'to obtain a product of

general formula:

(R),Si-0 (XIID

in which R and R4;are defined as above, the silyl
protective groups of which are replaced by hydrogen

atoms to obtain a product of general formula:



-H at position 3); 3.88 (dd, J =11 and 7, 1H -H at position 7);

4.20 and 4.33 (2d, J = 8.5, 1H each: -CHerr] at position 20); 4.65
(mt, 1H. -H at position 2'); 4.83 (s, 1H -H at position 10); 5.00
(broad d, J = 10, 1H 20 -H at position 5); 5.30 (broad d, J = 10, 1H
-H at position 3'); 5.47 (d, J = 10,11H -CONH); 5.66 (d, J =
7, 1H -H at position 2); 6.24 (broad t, J =9, 1H ~ -H at position
13); from7.30 to 7.50 (nt, 5H -C[erQ;H[err] at position 3'); 7.52

t ORS position 3 and H at position
brYJH err] (-H at position 4)]; 8.12
PMhat position 2 and H at position

[t, J = 7.5 21 -ocoderr]H errRa Hip
571; 7.63 [t, J =7.5 1H S

[d, J = 7.5, 2H -0OCOC e
6)]. 4[ err] - Acet oxy el
20- epoxy- 1[ err] - hydroxy-7[err],

in which R, is defined as above,‘which is etherified
selectively at position 7 by the action §f a product of
general formula:

R’ 5-X, (xv)

5 in which R’y represents a radical such that R’;-0 is
identical to R; defined as above and X, represents a
halogen atom or a reactive ester residue such as a
sulphnric or sulphonic ester residue, to givé'the
product of general formula (III).

10 Generally, the action of a silyl derivative
of general formula (x).on 10-deacéty1baccatin III is
performed in pyridine or triethylamine, where
appropriate in the presence of an organic solvent such
as an aromatic hydrocarbon, for instancé benzene,

15 toluene or xylenes, at a temperature between 0°C and
' the refluxing Eemperature of the reaction ﬁixture,

Generally, the action of a product of,général
formula (XII) on a product of general formula (XI) is
performed, after metalation of the hydroxyl function at

20 position 16 by.means of an alkali metal hydride such as.

sodium hydride,-an alkali metal amide such as lithium



39 di met hoxy- 9- oxo- 11-taxen-13[err] -yl (2R 4S, 5R) 3-tert-
but oxycar bonyl - 2- (4- et hoxyphenyl ) - 4- phenyl - 1, 3-

oxazol i di ne-5-carboxyl ate may be prepared in the fol | owi ng manner:
5 100 cnferr] of an ethanolic suspension of activated
ni ckel according to Raney (obtained from1l8 80 cnferr] of the

approxi mately 50 % comerci al aqueous suspensi on by successive

washi ng, to a peide okcancgilbali metadf alkylide sBchi ass bugyldighium,
distilled water and with 10 5 tinmes_100 cnferr] of ethanol) are added at

a tenper at ure workingninhanr egganicf spdvent] euch assSimethyl ideed
under an argon at mpsphere and kept stirring, of .1 g of
4] err] - acet oxy®¥[ PFfabxﬁre§P5§9 BFeFrFe299€ asare pf; betwedenod Ak [, 10[ e
rrj- bisgggéhylthlonethoxy) - 0x0-11-taxen-13[err] -yl

5 | ~ Generally, the replacement of the silyl

protective groups of the product of generai formula
(XIII) by hydrogen atoms is performed by means of an
acid such as hydrofluoric acid or trifluorocacetic acid
in the presence of a baée such as triethylamine or
10 | pyridine optionally substituted with one or more aikyl
radicals containing 1 to 4 carbon atoms, the base
optionally being combined with an inert organic solvent
such as a nitrile, for instance acetonitrile, or a
halogenated aliphatic hydrocarbon such as
15 .dichloramethane at a temperature of between 0 and 80°C.
- Generally, the action of a product of general
formula (XV) on a product of general formula (XIV) is
. performed ﬁnder the conditions described above for the
action of a pfoduct of general formula (XII) on a
20 product of general formula (XI).
According to the invention, the products of
'general formula (I) in which Z represents a radical of
general formula (II), Ry is defined as above and R; is
def;ned as above may be obtained fram a product of

25 general fo:mula:



15 (2R 4S,5R)-3-tert-butoxycarbonyl -2- (4-nmethoxyphenyl)-4-

phenyl - 1, 3- oxazol i di ne-5-carboxylate in 100 cnferr] of anhydr ous

et hanol . The reaction nediumis kept stirring for 24 hours at a
tenperature in.the region of 20[err]C and then filtered through
sintered glass. The sintered 20 glass islfashed with 4 tines 80 cnferr] of
et hanol, and the filtrates are conbi ned and concentrated to dryness
under reduced pressure (2.7 kPa) a3¥$0[e. ]C. 710 ng of a yel | ow f oam
are obtained, which prgductris puri od OH chr omat ogr aphy on 60 g of
silica (0.063-0.2 mm) 25y ‘%epnt a\ned

. N pnt a
[ el uent: di chl or onethare/ et
collecting 6-cnferr] fRactN g
pr oduct are pool ed and on?ﬁg&rat

00: 10 by volune)],
i ni ng onI¢Xqu t he desired

in which R,, R;, R; and R, are defined as above, by
siiylation at position 7 by means of'a'product of
general formula (X), to obtain a product of general

formula:

(Xvi)

5 in which R, R,, R, Rg and R, are defined as above,
which is functionalized at position 10 by means of a
product of general formula (XII) to give a product of

general formula:

Rx\N.Rso |
R Y on (XVIID)
O-R,

in which R, R;, R;, R;, R; and R, are defined as above,



40 dryness under reduced pressure (2.7 kPa) at 40[err]C. 350 ng
of 4[err]-acetoxy-2[err]-benzoyl oxy-5[err], 20-epoxy-1[err]-

hydr oxy-7[err], 10[ err] - di met hoxy- 9- oxo- 11-t axen- 13[ err] -yl

(2R, 4S, 5R) - 3-tert - but oxycar bonyl - 2- (4- net hoxyphenyl ) - 4- 5

phenyl - 1, 3- oxazol i di ne-5- car boxyl ate are taereby obtained in the form
of a white foam ' _

4[ err] - Acet oxy-tHeersilyk mrstestivsd agrup (o pehich | derteplaced by a
hydroxy-7[err], 10[ err]-bi s(nmet hyl t hi onet hoxy) - 9- oxo-11-t axen-

13[err] -yl (2Rhimrgers. aton -t igiye & Rrgduct (af gepexal fogmula:

phenyl ) - 4- phenyl -1, 3- oxazol i di ne- 5-car boxyl ate may be prepared in the
fol | owi ng nmanner: 2.1§ cnipof acetic acid and 7.55 cnB of
acetic R\ .R 4 ‘OH .

XIx)

which, by the_action of a product of general formula
(XV), yields the product of general formula (V),'the.

5 protective groups of which are replaced by hydfogen
atoms to give a product of general formula (I) in which
Z represents a radical of general formula (II). |

The reactions used for silylationm,
functionalization and replacement of the protective

10 groups by hydrogen atoms are performed under conditions
similar ﬁo those described above.

The products of general formula (XVI) may be
obtained under the conditions described in European
Patent EP 0,336,841 and international Applications

15 PCT WO 92/09589 and WO 94/07878, or from the products

of general formula:

(XX)




anhydride are added at a tenperature in the region of 20[err]Cto a
sol ution, naintained under an argon 15 atnosphere and kept stirring, of
3.1 g of 4a-acetoxy- ' _ _
2[ err]-benzoyl oxy-5[err], 20-epoxy-1[err]-7[err],10[err]-trihydroxy-9-oxo-
11-taxen-13[err]-yl (2R 4S,5R)-3-tert-but®kycarbonyl - 2- (4-

nmet hoxyphenyl ) - 4- phenyl - 1, 3- oxazol i di ne-5- car boxyl at e di ssolved in
102 cn8 of di ndrhwhich| BpoaxndeR; Axe dofinedoas i abovextaceordihgptostirring
for 7 days at a tenperature in.the region of 20[err]C, and then
poured into known mekhodes Sprspgotarsing Shedhydrioxyd ismd of50
cnferr] of di ¢chl oronet hane, 30 cnferr] of saturated aquequs_potassium
carbonate sol uFh8nsife cheinawakthontt ptéectdpgnthergemainder; of tdhey pH in
the region of 7. Aftfr 10 m nutes of stirring, the organic phase is
separat ed aft éPOL®Culesaii|ing has taken place and the aqueous phase is

reextractgd with twi ce 250 catgrrl obyd Gl SHUIBH M5ie BiSaucts of

general formula (I) in which Z represents a hydrogen

atom or a radical of general formula (II) may be

obtained by the action of activated Raney nickel, in

the presence of an aliphatic alcohol containing 1 to 3
10 carbon atoms or an ether such as tetrahydrofuran or

dioxane, on a product of general formula:

(XX1)

~

in which R; is defined as above and R’ and R", which
may be identical or different, represent a hydrogen
atom or an alkyi radical containing 1 to 6 carbon

15 atoms, ﬁn alkeny1=radica1 containing 2 to 6 carbon
atoms, an alkynyl radicai containing 2 to 6 carbon
atoms, a cycloalkyl radical containing 3 to 6 carbon
atoms or a cycloalkenyl radical containing 3 to 6

carbon atoms, optionally substituted, or alternatively



41 organi ¢ phases are conbi ned, washed with 250 cnferr] of

distilled water, dried over magnesi um sul phat e, filtered and
conecentrated to dryness under reduced pressure (2.7 kPa) at 40[err]C
5.2 g of a pale yellow oil 5 are obtained, which product is purified by -
chr omat ogr aphy on 200 g of silica (0.063-022 mm contained in a
colum 3 cmin dianeter [eluent: di chl or onet hane/ met hanol (99:1 by

vol ume)], col |l e&i agd R", together with the carhon @tem & il WeY the

desired 10 product are pool ed and Spncentrateq tQ dzyneas under
: - are linked, form a cycloalkyl radical containing 3 to 6

carbon atoms or a cycloalkenyl radical containing 4 to
6 carbon atoms, and'z1 represents a hydrogen atom or a

5 radical of general formula:

R~ Re g

X
R/\/u\ XXII

in which R;, R;, R; and R, are defined as above, and, to

obtain a product of'general formula:

coam

followed, ﬁhen Z, represents a radical of general
formula (XXII), that is to say when the product of

10 general formula (XXIII) is identical to the product of
general formula (V), by réplacement of the protective
groups represented by Rg and/or R, and R, by hydrogen
atoﬁs under the qbnditions described above. |

Generally, the action of activated Réney

15 nickel in the presence of an aliphatic alcohol or an

ethgr is performed at a température of between -10 and .

‘60°C.



reduced pressure (2.7 kPa) at 40[err]C. 1.25 g of
4[ err] -acet oxy-2[err]-benzoyl oxy-5[err], 20- epoxy-1[err]-hydroxy-7[err], 10[ e

rel-- bi s (nethylthi omet hoxy) - 9-oxo-11-taxen-13[err] -yl
(2R, 4S, 5R) - 3-t ert - but oxycar bonyl - 2- (4- net hoxyphenyl )-4- 15 ' .
phenyl - 1, 3- oxazol i di ne- 5- car boxyl ate are t&%reby obtained in the form

of a white foam . _

4] err] - Acet oxy- 2[ er r] - beaARSAnE & rfhepinyrpdion, the product of
1[err],7[err],10[ err]-trihydroxy-9-oxo-11-taxen-13[err]-yl (2R 4S, 5R)-
3-tert-but oxyc 1 £qragia SRy Which ey, And By arg defined as

oxazol i di ne- 5-c. rt%ex I %ﬁ?ﬁmﬁ?" be, F%i&%%fé}% ]na_ét?fon of afg‘ld&\{\é,rggdgagger:

A sol ution of _
benzoyl oxy- 5[ er xy-1[ err] -hydroxy-9-oxo-7[err], 10[err] -

rJ 20-.e
bis(2,2,2-tri cid &e&'&% %‘onyl oxy-1l1-taxen-13[err]-yl 25
(2R, 4S,5R) - 3-tert - but oxycar bonyl - 2- (4- net hoxyphenyl ) - 4-
phenyl - 1, 3- oxazol i di ne-5-carboxyRateR'n a m xture of

R"— J--R"
SO
5 in which R’ and R" are defined as above, on a product
of general formula (XIX).

Generally, the reaction of the sulphoxide of
general formula (XXIV), preferably dimethyl sulphqxide,
with the product of general formula (2Ix) is perforﬁed

10 in the presence of a mixture of.aCeﬁic acid and acetic
anhydride or a derivative of acetic acid such as a
halocacetic acid at a temperature of between 0° and
50°C, and preferably in the region of 25°C.

The products of general formula (I) obtained

15 by carrying out the process according to the invention
may be purified according to known methods sucﬁ as
crystallization or chrbmatography.

The new prod@cts of general formula (I)
obtained by carrying out the processes accordihg to the

20 invention may be purified according to knoﬁn methods
such aS'dryétélliz§tion or chromatography.

.The products of general formula (I) in which
Z represents a radical of general formula (II) display
noteworthy.biological properties.

25 . In viﬁro, measurement of the biological



100 cnierr] of methanol and 100 cnierr] of acetic acid is heated,
with stirring and under an argon atnosphere, to

42 . . a tenperature in the region of 60[err]C, and 10 g of .
powdered zinc are then added. The reactlon nlxture S then stirred
for 15 m nutes at 60[err]C thereafter codf%e to a tenperature in the

G5 O By ' s S AL | e
T O . A A ST L R iy R,
crierr] of et hﬁ'ep%&%ﬁz%@q.ogéo rJ:]oQIbtﬁaéé”t?é &hbulin is |
performed aéco;ding to the method of G. Chauviére
5 et al., C.R. Acad. Sci., 293, series II, 501-503
(1981). In this study, the products of general formula
(I) in which Z represents a radical of gemeral formula
(II) were shown to be at least as active as taxol and
Taxotere.
10 In vivo, the products of general formula (I)
in which Z represents a radical of general formuia (II)
were shown to be active in mice grafted with B1l6 |
melanoma at doses of between 1 and 30 mg/kg
administered intraperitoneally, as well as on other
15 liquid or solid tumours. More especially, in 6ivo, on
B16 melanoma, the product of general formula (I) for
which R, represents a tert-butoxycarbonyl radical, R,
represents a phenyl radical and R, and R; each represent
a methoxy radical possesses a log cell kill of 2.9,
20 whereas the product of general formula (I) for which R,
represents a tert-butoxycarbonyl radical, R, represents
a phenyl radical and R, représents a methoxy radical and
R, represents a hydroxyl radical, described in
Tetréhedion Letters, 35, 5543 (1994),'possesses a leog
25  cell kill of 0.7.
The new products havé ﬁntitumour properties,

and more especially activity against tumours which are |

- REPLACEMENT SHEET (RULE 26)



10 aqueous sodi um hydrogen carbonate solution are added to t he
resi due. The organi c phase .is separated after settling has taken
place and washed successively with 25 cnB of saturated aqueous sodi um
hydr ogen car bonate solution and with 25 cnB of distilled water, then
dried 15 over magnesi um sul phate, filte8&d through sintered gl ass
and concentrated to dryness under reduced pressure (2.7 kPa) at
40[err] C. 3.1 gresistent] tocTesel® par tp Taxotere®. Such tumours

benzoyl oxy-5[err], 20-epoxy-1[err], 7[err], 10[err]-tri hydroxy-9-oxo-11-
taxen- 13a-yl (2ROBBrire golen Wﬁ%lhazqa high expression of

nmet hoxyphenyl ) - 4- phenyl - 1, 3- oxgzol i di ne- 5- car boxyl at e %re t her eby
obt ai ned in t he *P8r PASF 1o GfReE dMudtiple drug resistance gene).

Ry xy-5- oxo: 7FRLEFPIG) BER BekR B e SRRy cerm relatiag
car bonyl oxyg1l- aXelel 2e8li'shatce 37 &tz v 'di e products

having different structures and mechanisms of action.

Taxoids are generally known to be strongly recognized
" by experimental tumours such as P388/DOX, a cell line
selected for its resistance to doxorubicin (DOX) which
10 expresses mdr 1.
The examples which follow illustrate the
present invention.
EXAMPLE 1
126 mg of dicyclohexylcarbddiimide and then
15 14 mg of 4-(N,N’-dimethylamino)pyridine are addgd
successively at a temperature in the region of 20°C to
a suépension containing 217.8 mg of 4a-acetoxf-2a-
benzoyloxy-SB,ZQ;epoxy-IB,13a-dihydroxy-7ﬂ,106f
dimethoxy-9-oxo-11-taxene, 200 mg of (2R, 4S,5R) -3-tert-
20 Sutoxycarbonyl-z-(4-methoxypheny1)74-pheny1-1,3-
oxazolidine-s-carboxylic acid and 50 mg of powdéred 43
molecular sieve in 2 cm® of ethyl acetate. The
suspension obtained is stirred at a temperéture in the
regioﬁ of 20°C under an argon atmosphere for 16 hours;
25 1and'then concentiated to dryness under reduced pressure
(0.27 kPa) at a temperature in the region of 40°C. The

residue obtained is purified by chromatography at

REPLACEMENT SHEET (RULE 26)



25 carbonyl-2-(4-nethoxypheny|)54-phenyl-1,3-oxazolidine-

5-car boxyl ate may be prepared under the conditions described in
Patent WD 94/ 07878. 43

EXAVPLE 3 76 ng of dicycl ghexyl carbodiim de and then

8.5 mg of 4-(N, N-di met hyl am no) pyri di ne a?ﬁ added ' successively at a

temperature | n LheerRgren oLo30LS0 b 58 o B sT114PYR WO Sl N9 135
R R e
but oxycarbonyl o232 §#eHEt NR¥KPICQ%batePAE B olotiethane £xom 10:90 to
| 40:60 by volume), collecting 10-cm’ fractions. Fractions.
5 containing only the desired product are pooled and
concentrated to dryness under reduced pressure
(0.27 kPa) at 40°C for 2 hours. 271.8 mg of 4a-aéetcxy-
2a-benzoyloxy-58,20-epoxy-18-hydroxy-78,108-dimethoxy-
9-oxo-11l-taxen-13a~-yl (2R,48,5R)-3-tert-butoxycarbonyl-
10 2- (4-methoxyphenyl) -4-phenyl-1, 3-oxazolidine-5-
carboxylate are thereby obtained in the form of a white
solid, the characteristics of which are as follows:
- 'H NMR spectrum (400 MHz; CDCl, with a few drops of
CD,0D-d,; chemical shifts & in ppm; coupling constants J
15 in Hz): 1.02 (s, 9H: C(CH,),); 1.10 (s, 3H: CH,); 1.17
(s, 3H: CH;); 1.63 (s, 3H: CH,); from 1.65 to 1.85 and
2.60 (2 mts, 1H each; CH, at posifion 6):; 1.78 (unres.
comp., 3H: CH;); 2.02 and 2.15 (2 dd, J = 14 and 9, 1H
each: CH, at position 14); 2.14 (s, 3H: CH;); 3.22 and
20 3.35 (2 8, 3H each: OCH;); 3.64 (d, J = 7, 1H: H at
position 3); 3.73 (mt, 1H: H at position 7); 3.76 (s,
3H: ArOCH;); 4.06 and 4.16 (2 4, J = 8.5, 1H each;l CH,
at position 20); 4.53 (d, J = 5, 1H: H at position 27);
4.67 (8, 1H: H at position 10); 4.85 (brocad 4, J = 10,
25 1H: H at position 15); 5.36 (mt, 1H: H at positiqn 37);
5.52 (d, J = 7, 1H: H at position 2); 6.07 (mt, 1H: H
at position 13); 6.33 _(unres. comp., .1!{‘: H at position

5’); 6.88 (d, J = 8, 2H: arcmatic H at the ortho



oiaiolidine-S-carboxyIic acid and 50 ng of powdered 4[err] 10 nmol ecul ar

sieve in 1 cnferr] of anhydrous tol uene. The suspensi on obtained is
stirred at a tenperature in the region of 20[err] C under an argon

at nosphere for 1 hour, ~and then purified by direct application to a
colum for chromat ogr aphy at at nosph@&#ic pressure on 30 g of 15
silica (0.063-0.2 nmm contained in_a colum 2.5 cmin di anet er

(el ution gradi eftt: PeghELcRcaBAFch-33 (ungesh oBRerhdfc & @k Podti®nio: 90
by vol une), ,ccollecting 10-cnferr] fractigns._ Fractions containing
only t he ﬁe%?rédsgr atlct"r ér@'p%‘}’eérgﬂ'&t&&ngeﬁttr °tr6§‘°20 dryness

under reduced pressuce (2.7.kPa) at 40[errlC for 2 hougs., ~320. 6 ng of
a white solid aPSSiﬁéPEbV%Bt 5?%?8&,"‘: "0 Y EnEEPBad e §°p3m41°i 3a“=by
preparative thiggla cht.0 aphw:, s ' silica
gel 60F[err] P %Fé eg,ict ﬁi g&nggtssqg}gp’n%‘ﬁ é%&wlg%%ﬁa%r}%?? ?tc'):ll \tﬁileon I n

5 meta position with respect to OCH;); 7.43 (t, J = 7.5,

2H: OCOC.H; H at the meta position); 7.58 (t, 0 = 7.5,

1H: OCOC H; H at the para position); 7.96 (4, J = 7.5,
2H: OCOC.H; H at the ortho position).

A solution of 446.3 mg of 4a-acetoxy-2a-

10 benzoyloxy-58,20-epoxy-18-hydroxy-78,108-dimethoxy-9-
oxo-ll-taxen-lBa-yl'(2R,4S,5R)-3-tert-butoxygarbonyl-z-_
(4-methoxyphenyl)-4-pheny1-1,3foxazolidine-5-
carboxylate in 11.6 cm® of a 0.1N solution of hydrogen
chloride in ethanol is kept stirring at a temperature

15 in the region of 0°C for 16 hours under an argon
atmosphere. The reaction mixture is then diluted with
40 cm® of dichloromethane and 5 cﬁ?lof distilled water.
After settling has taken place, the agqueous phase is
separated and extracted_with 5 cm® of dichloromethane.

20 The organic phases are combined, dried over magnesium
sulphate, filtered through sintered glass and then
concentrated to dryness under reduced pressure |
(0.27 kPa) at a temperature in the region of 40°C.
424.2 ﬁg of a pale yellow solid are obtained, which

25 product is purified by preparative thin-layer “
chromatography [12 Merck preparaéive silica gel 60F,g,

plates, thickness 1 mm, application in solution in a

methanol/dichloromethane (5:95 by volume) mixture, -



25 ~ dichloronethane, eluting with a nethanol/ di chl or onet hane (3: 97

by volune) m xture. After elution of the zones corresponding to the
main products with a met hanol / di chl or omet hane (15: 85 by vol une)

m xt ur e, : 44 filtration

t hrough cotton wool and then evaporation 0?8 t he sol vents under

r educed pressure (2.7 kPa)_ at a tenperature in the_regi on of 40C,
47.7 ng of - eluting with a methanol/dlchlorqmethane (5:95 by

4 err] -acet oxy-2[err]-bepzoyl oxy-5[err], 20- epoxy-10J err]-ethoxy-1[err], 13[e
rr]- 5 dihy %HEA Y mt¥yorel hok t9r0§5“§i°Pa?§nE arééﬁﬁtained in

the formof a crean}colqﬁ

A[ err] - acet oxy-HREF TR %ﬁgl%&;égfé??f?zﬁggﬁﬁﬁ§-Ybfgr?]?ﬁFhﬁ??;{[err]-

dichloromethane (15:85 by volume) mixture, filtration

5 through sintered glass and evaporation of the-solvents
under reduced pressure (0.27 kPa) at a temperature in -
the region of 40°C, 126 mg of 4a-acetoxy-2a-benzoyloxy-
55,20-epoxy-13-hydroxy-7ﬂ,10ﬂ-dimethoxy-9-oxo-11-taxen- 
13a-yl (2R, 38)-3-tert-butoxycarbonylamino-2-hydroxy-3-

10 phenylpropionate are obtained in the form of an ivory-
coloured foam, the characteristics of which are as
follows:
- optical.rotation [@]Dy = -32.9 (c = 0.5; methanol)
- 1H NMR spectrum (400 MHz; CDCl,; chemical shifts & in

15 Ppm; coupling constants J in Hz): 1.23 (s, éﬁz CH3) ;
1.25 (s, 3H: CHy); 1.39 (s, 9H: C(CHy)z); 1.70 (s, 1H:
OH at position 1); 1.75 (s, 3H: CH3); 1.82 and 2.72
(2 mts, 1H each: CH, at position 6); 1.91 (s, 3H: CH;);
2.31 (1imiting AB, 2H: CH, at position 14); 2.39 (s,

20 3H: COCH3;); 3.33 and 3.48 (2 s, 3H each: OCH3); 3.48

| (mt, 1H: OH at position 27); 3.85 (d, 0 = 7, 1H: H 3);
3.88 (dd, J = 11 and 7, 1ﬁ: H 7);.4.20 and 4.33 (2 4d, J
= 8.5, 1H each: CH; at position 20); 4 65 (mt, 1H: H at’
position 2'), 4, 83 (s, 1H: H at pos1t10n 10); 5 0o

25" (broad 4, J = 10, 1H: H at position 5); 5.30 (broad 4,
J = 10, 1H: E at position 3’); 5.47 (d, J = 10, 1H:
CONH); 5.66 (d, J = 7, 1H: H at position 2); 6.24

‘(broad t, J = 9, 1H: H at position-iS); from 7.30 to



hydr oxy-7[err] -

met hoxy- 9- oxo- 11-taxen-13[err] -yl (2R 4S, 5R) - 3-

tert - but oxycar bonyl - 2- (4- met hoxyphenyl ) - 4- phenyl -1, 3- 10

oxazol i di ne-5-carboxyl ate are obtained i.n the formof a : whi te foam
the characteristics of which are as fol |l ows: - [err]H NWR -
spectrum (600 MHz; CDCl[err]; at a tenper@@ure of 333K; chenica

shifts [err]

in ppm coupling constants J in 1.09 (s, 9H:

C(CH err])[err7-50. Kotis SQHamaém B at pps:.txon (?5 );3|-T B e T ;=1 27
(t, J =7, 3H ethyl CH%)bCrr&gh S; .. C OSItIOI’lm]j); 1.62
(s, 3H CHerr]? i at ke[ BeER) ,P°f.1#°&?.a -63 (& = 1H

each: CH[err]

(2 dd, J
OCH[err])
=7,

10

15

20

25

o P8 e g b g GBS P 33N 2,22
50ty R B e s @
4a-Acetoxy-2a-benzoyloxy-58,20-epoxy-18,13a-
dihydroxy-78,108-dimethoxy-9-oxo-11l-taxene (or 78,108-
dimethoxy-10-deacetoxybaccatin III) may be prepared in
the following manner:
86 mg of sodium hydride at a concentration of
50 % by weight in liquid paraffin are added portionwise
to a solution, maintained under an argon atmosphe;e,‘at
a temperature in the region of 0°C, of 500 mg of_
4a-acetoxy-2a-benzoyloxy-56,2d-epoxy-1p,7ﬁ,13a-
trihydroxy-lOB-hethoxy-S—oxo-ll-taxene in 5 cm® of
iodomethane and 0.5 cm® of dimethylformamide. After 45
minutes at a temperature in the region of 0°C, the
reaction mixture is diluted with 50 cm? of ethyl
acetate and 8 cm® of distilled water. After settling
has taken place, the organic phase is separated and

washed with twice 8 cn? of distilled water and tﬁen

8 cm® of saturated aqueous sodium chloride solution,
dried over magnesium sulphate, filtered through
sintered glass and concentrated to dryness.under
reduced pressure (0.27 kPa) at a temperature in_thé.
region of 40°C. 570 mg of a paie yellow solid are |
theréby obtained, which product is purified by

chrcmatography at atmospheric pressure on 50 g of

gilica (0.063- O 2 mm) contalned in a column 2. 5 cm in



1H: "H at position 7); 4.13 and 4.23 (2 d, J = 8.5, 1H each: CH err]
at position 20); 4.58 (d, J = 4.5, 1H Hat 25 position 2'); 4.83 (s,

1H.- H at position 10); 4.90 (broad d, J =10, 1H H at position 5);
5.46 (d, J = 4.5, 1H Hat position 3'); 5.60 (d, J =7 Hz, 1H H2);
6.13 (broad t, J . 9 Hz, 1H H13); 6.38 (s301H H5');
45 6.92 (d, J = 8.5, 2H aromatic H at the ortho position wth
respect to cx}{éwaqgte#romlut£ngtwu¢h5® pethanel /dichlogpwathaneH(ge 98
position 3' - aromatic H at the neta position wifh respect to
OCH[ err] and O®X[R¥ ?mfkwm}xtuﬁﬁ an@d ﬁ%%bectsng bOsemi ofactioms(t g =
7.5 1H OCOC err H err] H at ar

Fr ion contalnln only the desired product are

pooled and concentrated to dryness under reduced
5 ﬁressure (0.27 kPa) at 40°C for 2 hours. 380 mg of
4a-acetoxy-2a-benzoyloxy-58,20-epoxy-18, 13a-dihydroxy-
78.,108-dimethoxy-9-0ox0-1ll-taxene are thereby obtained
in the form of a pale yellow solid, the characteristics
of which are as followél _ _
10 - g NMR spectrum (400 MHz, CDCl,; with a few drops of
CD,0D-d,; chem;cal shifts 6 in ppm; coupl;ng constants J
in Hz): 1.03 (s, 3H: CH3); 1.11 (s, 3H: CH3); 1.65 (s,
3H: CH;); 1.72 and 2.67 (2 mts, 1H each: CH, at position
6); 2.05 (s, 3H: CH,): 2.21 (limiting AB, J = 14 and 9,
15 2H: CH, at position 14); 2.25 (s, 3H: COCH,); 3.26 and
3.40 (2 s, 3H each: OCH,;); 3.85 (4, 0 = 7, 1H: H at
position 3); 3.89 (dd, J = 11 and 6.5, 1H: H at
_position 7); 4.12 and 4.25 (2 4, J = 8.5, 1H each: CH,
at position 20); 4.78 (broad t, J = 9, 1H: H at
20 poéition 13); 4.83 (s, 1H: H at position 10); 4.98
(broad d, J = 10, 1H: H at position 5); 5.53 (4, J = 7,
1H: H at position 2); 7.43 (t, J = 7.5, 2H: OCOC.Hy H at
the meta position); 7.56 (t, J = 7.5, 1H: OCOCH; H at
the para positiocn); 8.05 (4, J = 7.5, 2H: OCOC.Hg H at
25 the ortﬁo position). .
4a-Acetoxy-2a-benzoyloxy-58,20-epoxy-
15,73,13a-trihydroxy-lbﬁ-methoxy-9-oxo—11-taxene.(or-

108-methoxy-10-deacetoxybaccatin III) may bé prepared



position); 8.03 (d, J = 7.5 2H OCOC[err]Herr] Hat the ortho
position). A solution of 48 ng of 4[err]-acetoxy-2[err]-
benzoyl oxy-5[err], 20- epoxy-10[ err] - et hoxy-1[err]-hydroxy-7[err]- 10

met hoxy- 9- oxo- 11-t axen-13[err] -yl (2R 4S,5R)-3-tert-

but oxycar bonyl - 2- (4- met hoxyphenyl ) - 4- phen$iL- 1, 3-

oxazol i di ne-5-carboxylate in 0.5 cnferr] of ethyl acetate and 0. 004
cnB of concent iat she3foldpydngcmapnesacid is - kept stirring at a
temperature in the region of 20[err]C 15 for 1.5 hours_under an argon
at nosphere. The reaction50 em® afyhydrogen: fanopideytzdeshyiagdneati ve

t hi n-1 ayer chromat o raph%' application_of _.the crude_reaction

m xture to 5 NEPERlﬁFeﬂQFngFe %inSaaéngGS#P§FV]tBI&tEQ}“t1°n' t hi ckness
0.5 mMm elutin

05, o 1 g 11, 8020 oL IaROL Ul chl oo ene (4 SRlp T
5 in the region of 0°c; of 3.62 g of 4a-acetoxy-2a-
benzoyloxy-58,20-epoxy-18-hydroxy-108-methoxy-9-oxo-~-
| 75,13a-bis(triethylsi1yoxy)-11-téxene'in 30 cm® of
" dichloromethane. After 48 hours at a temperature in the
region of 20°C, the reaction mixture is poﬁred into a
10 suspension of 100 ecm® of supersaturated aqueous sodium
hydrogen carbonate solution maintained at a temperature
in the region of 0°C. After settling has taken place,
the aqueous phase is separated and re-extracted with
three times 80 cm® of dichloromethane and then twice
15 80 com® of'éthyl acetate. The organic phases are
combined, dried over magnesium sulphate, filtered
through magnesium sulphate and concentrated to dryness
under reduced pressure (0.27 kPa) at a temperature in
the region of 40°C. 3.45 g of a yellow foam are thereby
20 'obtained, which product is purified by chromatography
at atmospheric pressure on 150 g of silica
(0.063-0.2 mm) contained in a column 3.5 cm in
_diameter, eluting ﬁitﬁ a methanol/dichloromethane (5:95

by volume) mixture and collecting 35-cm®

fractions.

25 ﬁFrﬁdtions contaihing only the desired product are
pooled and concentrated to dryness under reduced
pressure (0.27 kPa) at 40°C for 2 hours. 1.97 g of

4a-acetoxy-2a-benzoyloxy-58, 20-epoxy-18,78, 13a-



product wi'th a net hanol /di chl oronet hane (15: 85 by vol une) m xture,
filtration through cotton wool and t hen evaporation of the solvents
under reduced pressure 25 (2.7 kPa) at a tenperature in the regi on of
40[err] C, 28.5 ny of '

4[ err]-acetoxy-2[err]-benzoyl oxy-5[err], 203@poxy-10[err] -

et hoxy- 1[ err] - hydroxy-7[ err] - net hoxy- 9- oxo- 11-t axen- 13[err] -yl

(2R, 39S) - 3-t er t - bribydroxiyodPBametboxylrPcoxer13d-taxene are thereby

46 phenyl propi onate are obtained in the formof an ivory-

col oured foam eh&aingfadnethet fosmopLpi whikee sedid, thef ol | ows: -
[err]H NVR spectrum (400 MHz; CDCl[err]; chem cal shifts [err] in

characteristics of which are as follows:
- 'H NMR spectrum (400 MHz; CDCl;; chemical shifts & in -
5 ppm; coupling qonétants J in Hz): 1.10 (s, 3H: CH,;) ;

1.19 (s, 3H: CH;); 1.48 (4, J = 8.5, 1H: OH at position

13); 1.70 (s, 3H: CH3); 1.81 and 2.61 (2 mts, 1lH each:

CH, at position 6); 2.09 (d, J = 5, 1H: OH at position

7); 2.11 (s, 3H: CH;); 2.30 (s, 3H: COCH;); 2.32 (4, J =
10 9, 2H: CH, at position 14); 3.48 (s, 3H: OCHy); 3.97 (d,

J 7, 1H: H at position 3); 4.18 and 4.33 (2 4, J =

8.5, 1H each: CH, at position 20); 4.31 (mt, 1H: H at
position 7); 4.93 (mt, 1H: H at position 13); 4.99 (s,
1H: H at position 10); 5.01 (broad 4, J = 10, 1H: H at

15 position 5); 5.66 (d, J = 7, 1H: H at position 2); 7.49

(¢, 3 = 7.5, 2H: OCOC,H; H at the meta position); 7.63
(t, J = 7.5, 1H: OCOC,H; H at the para position); 8.12

(4, J

7.5, 2H: OCOC,H; H at the ortho position).

4a-Acetoﬁy-2a-benzoyloxy-Sﬂ.20-epoxy-1ﬁ-

20 hydroxy-108-methoxy-9-oxo-78,13a~-bis(triethylsilyloxy) -
11-taxene-(or 108-methoxy-10-deacetoxy-7,13~ .
bis(triethyisilyl)baccatin III) may be prepared in the
fpllowing manner: '

375 mg of sodium hydride at a concentration

25 of 50 % by weight in liquid paraffin are added
portionwise to a solution, maintained under an argon
atmosphere,.at'a temperature in the region of 0°C, of

5 g of 4a-acetoxy-2c-benzoyloxy-58,20-epoxy-18,108-



5~p|c3m coupling constants J in Hz): 1.22 (s, 3H CHerr]); _ 1.25 (s,

3H CHerr]); 1.32 (t, J =7, 3H ethyl CHerr]); 1.38 (s, 9H:

C(CH err])[err]; 1.64 (s, 1IH OH at position 1); 1.73 (s,. 3H:

CH err]); 1.80 and 2.70 (2 nms, 1H each: CHerr] at position 6); 1.88
(s, 3H- CHerr]); 2.30 (nt, 2H CHerr] at3310 position 14); 2.38 (s, 3H:
CoCH err]); 3.31 (s, 3H OCHerr]); ' 3.44 (unres. conp., 1H OH at

position 2'); 3d5bY§n9xY -9-0x®-78,3anrbd s (tatiekdiyl adiliylioxpiHldrrHaxerg® 84
(d, J = 7.5, HII(_§<at|903|t|on3) 3.87 (dd, J =11 and 6.5, 1H H
at position 7);in zé s gf33odomgthgne.gThe 8 Pllé‘&éﬁn 1§5keP(9HPé'11FF1§B
position 20); 4. 64 , J1IH. H at posi tion ZP% (s,

position 10); 4%f9% ErE‘&B‘“&esJ fotemperat e Hnatthﬁoﬁeﬁ‘(ﬂﬁ‘ 53 °5°°28

564 (d. 3= 13*1&1"%‘?15? Bor & BevBarn Binates 32 4 gRPTRtire 4 A |
| 5 region of 20°C. The reaction mixture is cooled again to

a temperature in the region of 0°C, and 125 ng of
sodium hydride at a concentration of 50 % by weight in
liquid paraffin are added portionwise. After 1 hour at
20°C and then 18 hours at 5°C, the reaction mixture is

10 diluted by addiﬁg 50 cm® of dichloromethane and poured
into 50 cm® of saturated aqueous ammonium chlqride
solution, and settlihg is allowed to-take place. The
agueous phase is.sgparated and extracted with twice
30 cm® of dichloroemethane, and the organic phases are

15 then combined, washed with 10 cm® of distilled water,
dried over magnesium sulphate, filtered through
sintered glass and concentrated to dryness under
reduced pressure (0.27 kPa) at a temperature in the
region of 40°C. 5.15 g of a yellow foam are thereby

20 obtained, which product is purified by chromatography
at atmospheric pressure on 300 g of silica
(0.063-0.2 mm) contained in a column 5 cm in diameter
(elution gradient: eﬁhyl acetate/dichlorométhane from
0:100 to 10:90 by volume), collecting 30-cm® fractionms.

25 Fractions conﬁaining only the desired product are :
pooled and concentratéd to drynes# under reduced

pressure (0.27 kPa) at 40°C for 2 hours. 3.62 g of

4a-acetoxy-2a-benzoyloxy-58,20~-epoxy-18-hydroxy-108-



20 ~ at position 13); from7.25 to 7.45 (nt, 5H aromatic H at

position 3'"); 7.50 (t, J =7.5, 2H OCOCJerr]Herr] Hat the net a
pesition); 7.62 (t, J = 7.5 1H OCOCJerr]Herr] Hat the par a
position); 8.12 (d, J = 7.5, 2H: OCOC[err]H[err] H at the " ortho

position). 25
4[ err] - Acet oxy-2[err]-benzoyl oxy-5[err] 20 epoxy-10[ err
et hoxy- 1[ er r], IB¢EReXY 09 hgu@OXS - ¥?@rb}sﬁ§¥ﬁ9k9¥¥sa%319§¥@a%én&aﬁepe

10[err] - ethoxy 7[ err]-met hoxy-10- deacet oxybaccatin I111)_may be
prepared in t he®@¥9)| FtRex ng%HQ;ned in the form of a pale yellow foam,

B Enh R AL o, S S o
- 1H NMR spectrum (600 MHz; CDCl;; chemical shifts 6 in
5 ppm; coupling constants J in Hz): 0.58 and 0.6? (2 mts,

6H each: ethyl CH,); 0.97 and 1.04 (2 t, J = 7.5, 9H
each: ethyl CH;); 1.15 (s, 3H: CH;); 1.18 (s, 3H: CH;);
1.58 (s, 1H: OH at position 1); 1.68 (s, 3H: CH;); 1.89
and 2.48 (2 mts, 1H e#ch: CH, at position 6); 2.04 (s,

10 3H: CH;); 2.15 and 2.23 (2 dd, J = 16 and 9, 1H each:
CH, at position 14); 2.29 (s, 3H: COCH,;); 3.40 (s, 3H:
OCH;); 3.83 (d, J = 7, 1H: H: H at position 13); 4.15
and 4.30 (2 d, J = 8.5, 1H each: CH, at position 20);
4.43 (dd, J = 11 and 7, 1H: H at position 7); 4.91 (s,

15 1H: H at position 10); 4.96 (broad d, J = 10, 1H at
position 5); 5.01 (broad t, J = §, 1H: H at position
13); 5.62 (4, J = 7, 1H: H at poéition 2); 7.46 (t, T =

7.5, 2H

OCOC.H; H at the meta position); 7.60 (t, J

7.5, 1H: OCOC.H; H at the para position); 8.09 (d, J

20 7.5, 2H: OCOC.H; H at the ortho position).

4a-Acetoxy-2a-benzoyloxy-58,20-epoxy-18,108-
dihydroxy-Q-oxo—?ﬁ,13a-bié(trie;hylsilyloxy)-11-taxene
(or_10-deacety1-7,13-bis(triethylsilyl)bacéatin (III)
may be prepared iﬁ the'following_mahner: |
25 - 10.8 cm® of triethylsilyl chloride are added
to a solution, maintained undér an argon atmosphere,.at
a temperature in the region df 20°¢, of 14 g of

'4a-acet6xy-2a-bénzoyloxy-55,20-epoxf-1ﬁ,7ﬁ,106,13&-

%



to a solution, maintained under an argon atnosphere, at a tenperature
in the region of O[err]C, of 235 ng of 4[err]- 5

acet oxy-2[err]-benzoyl oxy-5[err], 20- epoxy-1[err], 7[err], 13[err]-tri hydroxy-
10[ err] - et hoxy-9-oxo-11-taxene in 2.5 cnferr] of iodonethane and -1
cnferr] of dinethylformam de. After 30 m BEtes at a tenperature in -
the region of Of[err]C, the reaction m xture Is diluted wwth 40
cnjerr] of ethhetusbydroxyc9cakeril-saxene (18-deacetylhaceatind (FITH err]
of saturated agueous agmoni um chloride solution, After settling has
taken pl ace, t&B 50 om” pfpnkvdreus P¥ridiaeat BftaRdliabArBESWALNAL hr ee
tines 8 cnferr] of distilled water and then 8 anFrrh of gsaturated
aqueous NaCl shbPUPPTRtuge; &8 5her TREARBsPEn2OUFphibe, Teastion mixture

I ough o\ 0t e £ BEaRSE s RRRLOSAE A0 ehe SlSH ¥ ISR
of a yelloy 39.g58kd %8  EriDERFPY: PP ALATEr1 80" SPePEREHCLaR4RM T ed

After 3 hours 15 minutes at a temperature in the region
of 115°C, the reaction mixture is brought back to a
temperature in the region of 20°C and dilutéd with
30 cm® of ethyl acetate and 100 cm® of distilled water.

10 After settling has taken place, the aqueous phase is
separated and extracted with twice 50 em® of ethy;
acetate. The organic phases are combined, washed with
50 cm® of saturated aqueous sodium chloride solution,
dried over magnesium sulphate, £iltered through .

15 sintered glass and then concentrated to dryness under

| reduced pressure (0.27 kPa) at a temperature in the
region of 40°C. 63.1 g of a brown oil are thereby
obtained, which product is purified by chromatography
at atmospheric pressure on 800 g of silica

20 (0.063-0.2 mm) contained in a column 7 cm in diameter
(elution gradient: ethyi acetate/dichloromethane from
0:100 to 5:95 by volume), collecting 60-cm® fractions.
Fractions containing only the desired piodﬁct are
pooled and concentfated to dryness under reduced

25 pressure (0.27 kPa) at 40°C for 2 hours. 9.77 g of
4a-acetoxy-2a-benzoyloxy-58,20-epoxy-18,108-dihydroxy-
9-oxo-7ﬁ,1$a-bis(triethylsilyloxy)-11-taxene are

thereby obtaingd in the form of a cream-coloured foam,



by bhrohatography at atnospheric pressure on 30 g of 20 silica

(0.063-0.2 mm contained in a colum 2.5 cmin di aneter (elution
gradient: ethyl acetate/ di chl oronet hane from 0: 100 to 15:85 by

vol une), collecting 10-cnferr] fractions. Fractions containing only
the desired product are pooled and concenBbated to 25 dryness under
reduced pressure (0.27 kPa) at 40[err]C for 2 hours. 380 ng of

4[ er r] - acet oxy theechpragtenistigsspodr whizh @nexps follows:
10[err]-ethoxy-1gerr ,13[err]-dihydro§§-7[err - met hoxy- 9- oxo0- 11-t axene
48 are ther® benpersyum, (A8 MBEm 6PCashhrhempeadepbiffs 6 in

characteristics of which are as follows: .
ppm; coupling constants J in Hz): 0.55 and 0.68 (2 mts,

6H each: ethyl CH,); 0.94 and 1.03 (2 t, J = 7.5, 9H

'5  each: ethyl CH;); 1.08 (s, 3H: CH;); 1.17 (s, 3H: CH,);
1.58 (s, 1H: OH at positién 1); 1.73 (s, 3H: CH,); 1.91
and 2.57 (2 mts, 1H each:ICH2 at position 2); 2.04 (s,
3H: CH;); 2.12 and 2.23 (2 dd, J = 16 and 9, 1H each:
CH, at position 14); 2.30 (s, 3H: COCH,); 3.88 (d, J =

10 7, 1H: H at position 3); 4.16 and 4.32 (2 4, J = 8.5,
1H each: CH, at position 20); 4.27 (d, J = 1, 1H: OH at
position 10); 4.40 (dd, J = 11 and 7, 1H: H at position
7); 4.95 (broad 4, J = 10, 1H: H at position 5); 4.95
(mt, 1H: H at position 13); 5.16 (d, J = 1, 1H: H at

15 position 10); 5.60 (d, J = 7, 1H: H at position 2);
7.46 (t, J = 7.5, 2H: OCOC4H; H at the meta position);
7.60 (t, J = 7.5, 1H: OCOC,H; H at the para position);

8.09 (4, J = 7.5, 2H: OCOC,Hg H at the ortho position).



- Terr]H NVR spectrum (300 MHz; CDO[err] with the addition of a few
drops of CD[err]OD-d[err]; cheni cal shifts [err] in ppm 5 coupl i ng

constants J in Hz): 0.99 (-s, 3H. CHerr]); 1.09 (s, " 3H CHerr]);

1.22 (t, J =7, 3H ethyl CHerr]); 1.62 (s, 3H CHerr]); 1.68 and
2.66 (2 ms, 1H each: CHerr]6); 2.03 (s, 3% CHerr]); 2.13 and 2.22
(2 dd, J = 16 and 9, 1H each: CHerr] at position 14); 2.23 (s, 3H
COCH err]); 3.2BXAMPLEIR2 OCH err]); 10 from3.40 to 3.65 (nt, 2H ethyl
CHerr]); 3.84 (d, J = 7.5, 1H H at position 3); 3.88 (dd, J = 10
and 6.5, 1H H at pésptMnoi) 4a4a99temr 20sbepzoyloxy=5§,30-1H each:
CH err] 20); 4.75 (broad t, = H_ H_ at B93|t|on 13% 4. 90y§

1H H at p05|t|83°§57154h3¢r?§Y033 aoﬁJdlmEG oxys 9 -pgo- 15Faﬁ&§1ﬁ%ﬁ7 ) ;

gﬁ%é[é?r]&[;r:] a?stﬁg?néfﬁert gutoxycar%%nyi % (Q-mé{hoxyﬁgenyl) -4-

5 phenyl-1,3-oxazolidine-5-carboxylate are dissolved in
8 cm® of a 0.1N ethanolic solution of hydrochloric acid
containing 1 % of water. The solution thereby obtained
is stirréd for 13 hours at a temperature in the region
of 20°C and then for 80 hours at 4°C, and 20 cm® of

10 dichloromethane are added. The orgaﬁic phase is
separated after settling has taken place.and washed
successively with 3 times 5 cm® qf saﬁurated agueous
sodium hydrogen carbonate solution, dried over
magnesium sulphate, filtered and concentrated to

15 dryness under reduced pressure (2.7 kPa) at 40°C.
300 mg of a white'foém are obtained, which product is
purified by chromatography on silica gel depoéited on
plates [(gel 1 mm thick, plates 20 x 20 cm, eluent: .
dichloromethane/methanol (95:5.by volume)] in 80-mg

20 fractions (4 plates). After localization with UV rays
of the zone corresponding to the adsorbed desired
product, this zone is scraped off and the silica
qollected is washed on sintered glass with 10 times
5 cm® of ethyl acetate. The filtrates are combined and_

25 'concéntrated to dryness under reduced pressure
(2.7 kPa) at 40°C. A white foam is obtained, which is
repurified according to the same technique [(3 plates:

20 x 26 x I mm; eluent: dichloromethane/ethyl écetate



7.5, 1H OCOC[err]Herr] H at the par a
7.5 2H OCOCjerr]Herr] Hat the ortho

pdsftion); 7.53 (t, J
position); 8.03 (d, J

posi-tion). 20 4[ err] - Acet oxy-2[ err]-benzoyl oxy-5[err],
20- epoxy- ' : -
1[err],7[err],13[err]-trihydroxy-10[err]-eBBoxy-9-oxo-11-taxene (or

10[ err] - et hoxy- 10- deacet oxybaccatin I11) may be prepared in the .

fol | owi ng mannef90:10 by volume)]. 305nmgr of 4r-Bgetozair 2a-benzoyloxy-
fluoride/triethylam ne 25 conpl ex (3HF.5b[enr] are added to a
sol uti on, mai nt afnéA-ePoxy-LRabYarR*Yrdfnl XYaf? -@Rider tARARE i n

th | 49 . i on_of 20 C
of 501 my of 4[BPPTYAcARBR3SIL ArEpThchusgrysprbonylanine S Hydroy 5T ]

phenylpropionate are thereby obtained in the form of a
5 .white foam, the characteristics of which are as
follows:
- optical rotation: [a]]; = -33 (c = 0.5; methanol).
- !H NMR spectrum (400 MHz; CDCl;; chemical shifts & in
pPpm; coupling constants J in Hz): 1.23.(3, 3H: -CH,);
10 1.25 (s, 3H: -CH,); 1.39 [s, 9H: -C(CH;),1; 1.70 (s,
1H: -OH at position 1); 1.75 (s, SH: -CH3;); 1.82 and-
_ 2.72 (2 nmts, 1H each: -CH, at position 6); 1.91 (s, 3H:
-CH;); 2.31 (limiting AB, 2H: -CH, at position 14); 2.39
(s, 3H: -COCH;); 3.33 and 3.48 (2 s, 3H each: -OCH,):;
15 3.48 (mt, 1H: OH at position 2’); 3.85 (4, J = 7, 1lH:
-H at posgition 3);_3.88 (dd, J = 11 and 7, 1lH: -H at
position.7); 4.20 and 4.33 (24, J = 8.5, 1lH each: -CH,
at position 20); 4.65 (mt, 1H: -H at position 2’); 4.83
(s, 1H: -H at position 10); 5.00 (broad 4, J = 10, 1H:
20 -H at position 5); 5.30 (broad 4, J = 10, 1H: -H at
position 37); 5.47 (d, J = 10, 1H: -CONH-); 5.66 (d, J
= 7, 1H: -H at position 2); 6.24 (broad t, J = 9, 1H:
-H at position 13); from 7.30 to 7.50 (mt, 5H: -C.H at
position 37); 7.52 [t, J = 7.5, 2H: -OCOCH; (-H at
25 position 3 and H at position 5)]; 7.63 [t, J = 7.5, 1H:
-OCOCcH; (-H at position 4)]; 8.12 [d, J = 7.5, 2H:
-OCOC.H, (-H at position 2 and H at position 6)].

4a-Acetoxy-2a-benzoyloxy-58, 20-epoxy-18-hydroxy-78,108-



5[err], 20- epoxy-1[err], hydroxy-10[ err] - et hoxy-9-oxo-7[err], 13[err] -
bis(triethylsilyloxy)-11-taxene in 6 cnferr] of “di chl or onet hane.

After 21 hours at a tenperature in the 5 region of 20[err]C, the
reaction mxture is diluted with 40 cnferr] -of dichloronethane and
poured into a suspension of 40 cn{er3® of supersaturated aqueous

sodi um hydr ogen carbonate sol ution maintained at a tenperature in the
regi on of Of er r¢nerhoxy-9+oxerbh- hﬁxhnib3cn¥érK?Reﬁsdﬁgfrﬁksértio wat er
and when settli.ng has taken place, the aqueous hase is separated and
fe-extracted mnb%temreeréenx 2r(4 EFthoxYPhGPKihy# ehaRY1l-3md-or ganic
phases are conbi ned, _ yash errg of distilled water and 20

cnferr] of satU?ﬁﬁﬁﬁlldlne‘5qﬁ%ﬁﬁ§x¥ﬁﬁFﬁnFéﬁlBFl zersFedi 4R, BB ed over

magnesi um 15 ﬁf %% te, flltered t hr ough. magnesi um sul phate and
concentrated to Fé&duced pressure (2.7 kPa) at a

tenperaturesLn the reg'°”186 égierf]éh ethanolic suspension of

activated nickel according to Raney (obtained from
80 cm® éf the. approximately 56 % commercial aqueous
suspenéion by:successive washing, to a pH in the region
of 7, with 15 times 100 em® of distilled water and with

10 5 times 100 cm® of ethanol) are added at a temperature
in the region:bf 20°C to a solution, maintained under
an argon atmpéphere and kept stirring, of 1 g of
4a-acetoxy-zdébenzoyloxy~55,20-epoxy-13-hydroxy-7ﬁ,106-
bis(methylthi&methoxy)-9—oxo-11-taxen-13a-yl

15 (2R,48,5R) -3-tert-butoxycarbonyl-2- (4-methoxyphenyl) -4-
phenyl-1,3-oxazolidine-5-carboxylate in 100 cm® of
anhydrous eth;nol. The reaction medium is kept.stirring
for 24 hours at a temperature in the region of 20°C and
then filtered through sintered glass. The sintered

20 .glass is washed with 4 times 80 cm’® of ethanol, and the
filtrates are combined and concentrated to dryness
under reduced pressure (2.7 kPa) at 40°C. 710 mg of a
yellow foam are obtained, ﬁhich product is'purified by
chramaﬁography on 60 g of silica (0.063-0.2 mm)

25 contained in a column 2.5 cm in diameter [eluent:
dichloromethane/ethyl acetate (96:10 by volume)],
collecting 6-cm® fractions. Fractions containing only

the desired product are pooled and concentrated to



370 ny of a pale yellow foam are thereby obtained, whi ch product is.
purified by chronmatography at 20 atmospheric pressure on 35 g of silica

(0..063-0.2 MM contained in a colum 2.5 cmin dianeter, eluting with
a net hanol / di chl or onet hane (2:98 by vol une) ni xture and - collecting -
15-cnferr] fractions. Fractions containing0only t he desired product

are pool ed and concentrated to 25 dryness under reduced pressure (2.7
kPa) at 40[ er r jeyhess? under regmced p@ssune of2.7 kPa) at 40°C.

4[ err] -acet oxy-2[err]-benzoyl oxy-5[err], 20-
epoxy 1[err], 7P80r mol 9fe d-acetiopyaey k@ﬂ?ﬂﬁﬂ“*ﬁ1ﬁﬁqﬁQ?QB&%ﬂﬂ?ﬁaxene
Are t hyaroky Y} 163 dinethony” 9 "oko-11" axen- 1daryl '°
(2R,4S,5R)-3—tert-butoxycarbony1-2-(4—methoxyphény1)f4-
5 phenyl-l,3-oxazolidine-s-carboxylate are thereby
obtained in the form of a white foam.
4a-Acetoxy-2a-benzoyloxy-58,20-epoxy-18-
hydroxy-7ﬁ,10§-bis(methylthiomethoxy)—9-oxo-11-taxen-
13-yl (2R,4S,5R)-3-tert-butoxycarbonyl-z—(4-methoxj-
10 phenyl) -4-phenyl-1,3-oxazolidine-5-carboxylate may be
prepared in the following manner:

2.3 cm® of a¢etic acid and 7.55 cm® of acetic
anhydride are added at a temperature in the region of
20°C to a solution, maintained under an argon

15l atmosphere and kept stirring, of 3.1 g of 4ca-acetoxy-
2a-benzoyloxy-5ﬂ,20-epoxy-lﬁ-7ﬂ,iOﬂ-trihydroxy-S-oxo-
11-taxen-13a-yl (2R,4S,5R)-3-tert-butoxycarbonyl-2- (4-
methoxyphgn?l)-4-pheny1-1,3-oxazolidine-s-carboxylate_
dissolved.in 102 cm® of dimethyl sulphoxide. The

20 reaction mixture is kept stiriing for 7 days at a
temperature in the region of 20°C, and then poured into
a mixture of 500 cm® of distilled water and 250 cm’ of
dithorqmethane. 30 cm® of saturated aqueoﬁs potassium
carbonate solutién are then added with efficieﬁt

25 stirring to a pH in the region of 7. Aféer 10 minutes
of stirring, the organic phase is separated after
settling has taken place and the aqueous phase is

' re-extracted with twice 250 cm® of.&ichloromethane. The



characteristics of which are as foll ows: - [err]H NWR spectrum (400

MHz; CDCl[err]: chemical shifts [err] in ppm coupling constants J in
Hz)-: 1.08 (s, 3H CHerr]); 51.19 (s, 3H CHerr]); 1.29 (t, J = 7.5,
3H ethyl CHerr]); 1.38 (d, J =9, 1H OH at position 7); 1.59 (s, .
1H OH ~at position 1); 1.69 (s, 3H 43Herr]); 1.82 and 2.62 (2 nts,:

1H each: CHerr] at position 6); 2.02 (d, J =5, 1H OH at :gosition
13); 2.08 (s, 3ganicmlases e (eomigined;0vgshed )with 250 xm> qfl, J = 9,
2H. CHerr] at position 14); 3.56 and 3.67 (2 ms, 1H each: ethyl

OCH err]): 3.98ligtilled watgs, dried over magnesium)sulphatend 4.33 (2 d,
J =8.5 Hz, 1H Q%FhL : CH err]20); 4.30<£nt, 1H H7); 4.90 (pt, 1H H
at position filtered angyqopeentrated L) drypeag undey redueed, 5): 15

509 (5 1 M penldton A0 00 dibe) 54 o b {pmie BB D)
5 are obtained, which product is purified by

chromatography on 200 g of silica (0.063-0.4 mm)
contained in a column 3 cm in diameter [eluent:
dichloromethane/methanol (99:1 by volume)], collecting
50-cm® fractions. Fractions containing only the desired

10 product are pooled and concentrated to dryness under
reduced pressure (2.7 kPa) at 40°C. 1.25 g of )
4a-acetoxy-2a-benzoyloxy-58,20-epoxy-18-hydroxy-78,108-
bis(methylthiameﬁhoxy)-9-oxo-il-taxen-13a-y1
(2R,4S,5R)-3-tert-butoxy§arbonyl-2-(4-methoxypheny1)-4-

15 phenyl-1,3-oxazolidine-5-carboxylate are thereby
obtained in the form of a white foam.

4a-Acetoxy-2a-benzoyloxy-58,20-epoxy-~

18,78,108-trihydroxy-9-oxo-11-taxen-13a-yl (2R, 48,5R) -
3-tert-butoxycarbony1-2-(4-methoxyphepy1)-4-pheny1-1,3-

20 oxazolidine—5-carboxylate may be prepared in the
following manner:

A solution of 5.1 g of 4a-acetoxy-2ca-
benzoyloxy-SB,20-epoxy-lﬁ-hydroxy-9-oxq-7ﬂ;105-
bis(2,2,2-trich1qroethoxy)carbonyloxy-ll-taxen-13a-j1

25 (2R, 48,5R)-3-tert-butoxycarbonyl-2- (4-methoxyphenyl) -4-
phenyl-l,3-oxazolidine-S-carboxylate in a mixture of
3

100 cm® of methanol and 100 cm® of acetic acid is

heated, with gﬁifring and under an argon atmosphere, to



meta position); 7.63 (t, J = 7.5, 1H OcoCerr]Herr] H at the bara
position); 8.12 (d, J = 7.5, 2H OCOCerr]Herr] H at the ortho
position). 20 '
4[ err] - Acet oxy-2[err]-benzoyl oxy-5[err], 20- epoxy-1[err] -
hydr oxy-10[ err] - et hoxy-9- oxo-7[err], 13[ err &2bi s(tri et hyl silyl oxy) -
11-taxene (or 10[err]-ethoxy-10-deacetoxy-7, 13-
bi s(triethyl sil @l Fsmpexatnrel in the regioopafec§0i°F .t aad 10 g fofl | owi ng
manner: 25 93 ng of sodium hydride at a concentration of
50 % by wei ght BP"ﬂPH&ﬂdzﬁﬁFaPFPntHPB &ééé@°p3pﬁi6ﬁﬁQQ§°n mixtygre, 18
sol ution, maintajned under a2 argen_at nosphere, at a teqperatur I n
the region of o8 ,nopt rgegf Qfeaﬁ]ylnutes at 60°C, thereafter coole
to a temperature in the region of 20°C and filtered
5 through sintered glass lined with Celite. The sintered
glass is washed with twice 15 cm® of methanol. The
filtrate is concentrated to dryness under reduced
pressure (2.7 kPa) at a temperature in the region of
40°C. 50 cm® of ethyl aéetate and 25 cm® of saturated
10 aqueous sodium hydrogen carbonate solution are added to
the residue. The 6rganic phase is separated after
settling has taken place an§ washed successively with
25 cm® of saturated aqueous sodium hydrogen carbonate
solution and with 25 cm® of distilled water, then dried
15 over magnesium sulphate, filtered through sintered
glass and concentrated to drynesé under reduced
pressure (2.7 kPa) at 40°C. 3.1 g of 4a-acetoxy-2a-
. benzoyloxy-58,20-epoxy-18,78,108-trihydroxy-9-oxo-11-
‘taxen-13ca-yl (2R;4S,5R)-3-tert-butdxycarbonyl-z-(4—
20 methoxyphenyl) ~4-phenyl-1, 3-oxazolidine-5-carboxylate
- are thereby obtained in the form of a white foam.
4a-Acetoxy-2a-benzoyloxy-58,20-epoxy-18-
hydroxy-9-oxo-7ﬁ,IOﬁ-bis(2,2,2-trichloroethoxy)-
carbonyloxy-11-taxen-13a-yl (2R,48,5R))-3-tert-butoxy-
25 carbonyl-z-(4emethoxyphény1)-&-phenyl-l,3-oxazolidine-

5-carboxylate may be pfepared under the conditions

described in Patent WO  94/07878. -



51 _
acet oxy-2[err]-benzoyl oxy-5[err], 20- epoxy-1[err], 10[ err]-di hydr oxy- 9-
oxo-7[err],13[err]-bis(triethylsilyloxy)-11-taxene in 3 cnferr] of

I odoet hane and 4 cnferr] of dimethylformam de. The sol ution I's kept
stirring for 17 hours at a tenperature in t4% -5 region of 20[err]C, and
93 nmg of sodiumhydride at a - concentration of 50 % by weight in

| i quid paraffinggéﬂgéﬂ—ithen added portionwise. After 50 ninutes at a

t t inth i f 20 C, th t j xt i

ermerature 1n e o0 on ol 200 0 IS AL IS 1ng ehd e
[ | ori ' T . ' h ' t ed

cqueous ammni Ul S 4 0 i smtnra oA 58 hdadger 2L

f distilled t.h 1 f t ° Lum

oLy 8 ST el e 405, ARy ol Ao U

sintered glg§s %p%ﬂgﬂgﬂﬂﬁéﬁﬂéghééining 135 mg of 4a-acetoxy-2o-
benzoyloxy-58,20-epoxy-108-ethoxy-18, 13a~dihydroxy-78-
methoxy-9-oxo-11l-taxene, 120 mg of (2R,48,5R)-3-tert-
butoxycarbonyl-2- (4-methoxyphenyl) -4-phenyl-1,3-
oxazolidine-5-carboxylic acid and 50 mg of powdered 4A
10 molecular sieve in 1 cm® of anhydrous toluene. fhe
suspension obtained is stirred at a temperature in thg
region of 20°C under an argon atmosphere for 1 hour,
and then purified by direct application.to'a column for
chroﬁatography at atmospheric pressure on 30 g of
15. silica (0.063-0.2 mm) contained in a column 2.5 cm in
diameter (elution gradient: ethyl acetate/
dichloromethane from_2=98 to 10:90 by voluﬁe);
collecting 10-cm? fractions. Fractions containing only
the desired product are pooled and concentrated to
20 .dryness under reduced pressure (2.7 kPa) at 40°C for 2
hours. 320.6 mg of a white solid are thereby obtained,
which product is purified by preparative thin-layer
chromatography: 10 Merck preparative silica gel 60F,g,
plates, thickness 0.5 mm, application in solution in.'
25 '_dichloromethgne, eluting with a methanpl/
- dichloromethane (3:97-by volume) mixture. After elution

of the zones corresponding to the main products with a

methanol/dichloromethane (15:85 by volume) mixture,



dryness under reduced pressure (2.7 kPa) at a tenperature in the

region of 40[err]C. 1.2 g of a yellow foam are thereby obtained,

whi ch product is purified by chromat ogr aphy at atnospheric pressure
on 150 g of 20 silica (0.063-0.2 mm contained in a colum 3.5 cmin
di aneter, eluting with an et hyl acetate/diéﬂloronethane (2:98, then
5:95 by volune) m xture and coIIectln% 15 cnferr] fractions.
Fractions cont afhilkgasapp throughi cegton wood: gadcithen evapsratismnd of

concentrated to dryness under 25 reduced pressure (0 27 kPa) at 40[err]C
for 2 hours. the’ sodvengs deer reduced pressure (2.7 kPa) at a

lterr]. oferr]- EFﬂyalra??;@é" Roths %%%é%pf%?@% re Ty Py Fy) - 11-
taxene are thergby 0Bt alned ) BehlSyl 34P-8%, 302 2%xy-106-ethoxy-18, 13a-
5 dihydroxy-78-methoxy-9-oxo-1ll-taxene are obtained in
the form of a cream-coloured solid and 37 mg of
4a-acetoxy-2a-benzoyloxy-58,20-epoxy-108-ethoxy-18-
hydroxy—?ﬁ-methdxy-S-oxp-il-taxen-13a-y1 (2R, 48,5R) -3-
tert-butoxycarbonyl-2- (4-methoxyphenyl) -4-phenyl-1,3-
10 oxazolidine-5-carboxylate are obtained in the form of a
white foam, the characteristics of which are as
follows:
- H NMR spectrum (600 MHz; CDCl,; at a temperature of
333°K; chemical shifts 6'in ppm; coupling constanﬁs J
15 in Hz): 1.09 (s, 9H: C(CH3),;; 1.19 (s, 3H: CH3); 1.21
(s, 3H: CH;); 1.27 (t, J = 7, 3H: ethyl CH;); 1.43 (s,
1H: OH aﬁ position 1); 1.62 (s, 3H: CH;); 1.68 (s, 3H:
CH;); 1.77 and 2.63 (2 mts, 1H each: CH, at position 6);
1.86 (s, 3H: COCH;); 2.13 and 2.22 (2 44, J = 16 and 9,
20 1H each: CH, at position 14); 3.27 (s, 3H: OCHj3); 3.45
and 3.68 (2 mts, 1H each: ethyl CH,); 3.76 (d, J = 7,
1H: H3); 3.81 (s, 3H: ArOCH;); 3.85 (dd, J = 11 and 7,
1H: H at position 7); 4.13 and 4.23 (2 4, & = 8.5, 1H
each: CH, at position 20); 4.58 (d; J = 4.5, 1H: H at
25 position 2’); 4.83 (8, 1H: H at position 10); 4.90
(broad 4, J = 10, 1H: H at position 5); 5.46 (d, J =
4.5, 1H: H at position 3’); 5.60 (d, J = 7 Hz, 1lH: H2):;

6.13 (broad t, J = 9 Hz, 1H: H13); 6.38 (s, 1H: H5');



52

yel | ow foam and 430 ng of 4[err]-acetoxy-2[err]-benzoyl oxy-

S[err], 20-epoxy-1[err]-hydroxy-10[err]-ethoxy-9-oxo-7[err],13[err]-
bi s(triethylsilyloxy)-11-taxene are thereby obtained in

white foam the characteristics of which 5 are as foll ows: -
[err]H NVR spectrum (400 MHz; CDCl[err]; cH®m cal shifts [err] in
ppm coupling constants J in Hz): 0.57 and 0.70 (2 nts, 6H each;

ethyl CH err]); 60927 (§adJ1=08.
21.13 (s,

CH err] of etho
1.66 , 3H CH ). 1.89 \ d 2.58 (2 ms,, 1 h:. CH t -
(5 55 Shgepbbuc! P e ponsllh 7% et L HE AL 12

%; 10 1.29 (t, J =7.5, 3H
rom dg3(0s toy%. 58 @t.pFHxion 1);

Y- th TgsBecto
position with respect to OCH, and OCOC.Hy H at the meta
position); 7.59 (t, J = 7.5, 1H: OCOC.H; H at the para
position); 8.03 (d, J = 7.5, 2H: OCOC¢H; H at the ortho
position).

A solution of 48 mg of 4w-acetoxy-2a-
benzoyloxy-58,20-epoxy-108-ethoxy-18-hydroxy-78-

methoxy-9-oxo-1ll-taxen-13a-yl (2R,4S,5R)-3-tert-

'butoxycarbonyl-z-(4-methoxyphenyl)-4-pheny1-1,3-

position 2);
9, 1H each:

5

10

15

20

25

oxazolidine-5-carboxylate in 0.5 cm® of ethyl acetate
and 0.004 cm® of concentrated 37 % hydrochloric acid is
kept stirring at a temperature in the region of 20°C
for 1.5 hours under an argon atmosphere. The reaction
mixture is then purified by prepafatiﬁe thin-layer
chromatography: application of the crude reaction
mixture to 5 Merck preparative siiica gel 60F,;, plates,
thickness 0.5 mm, eluting with a
methanol/dichloromethane (4:96 by volume) mixture.
After elution of the zone corresponding to the main
product with a methanol/dichloromethane (15:85 by
volume) mixture, filtration through cotton wool and
then evéporationlof the solvents under reduced pressure
(2.7 kPa) at a temperature in the region of 40°C, )
28.5 mg of 4a-acetoxy-2a-benzoylo¥y-53,20-epoxy-1OB-
ethoxy-18-hydroxy-78-methoxy-9-oxo-l1ll-taxen-13a-yl

(2R, 38) -3-tert-butoxycarbonylamino-2-hydroxy-3-

the formof a

2H:) aromaficol at thempthemasidqrr]);
3H CHerr]); 1.20 &"%1@%3 )CH[ferr]
3l



CH err] at position 14); 2.30 (s, 3H COCHerr]); 3.53 (mt, 2H 15

CH err] of ethoxy at position 10); 3.84 (d, J = 7, 1H H at position
3);- 4.15 and 4.30 (2 d, J = 8.5, 1H each: CHerr] at position 20);
4.43 (dd, J = 11 and 6.5, 1H H at position 7); from4.90 to 5.00
(m, 2H H at position 13 and H at @dsition 5); 5.01 (s, 1H H at

position 20 10); 5.61 (d, J =7, 1H Hat position 2); 7.48 (t, J =
7.5, 2H ocod dhemiangpienate premhtained gn)the forp(of jan ivory-7 g5

1H OCOCferr]Herr] Hat the para position); 8,10 (d, J, = 7. 5 2H
ocoq] er r] H er rcatenrad Eatn Fhp Ghaxpagteristiceofmitich axe as

65 ng of dicycl xyl carbodi i m de and then 7 ng of

4- (N, N- di et hyl f31%ﬁfridine are added successively at a tenperature

n the region of 100G Ledutrun (a0 ERSUHCA] O Ul Val9 b £'in
5 ppm; coupling constants J in Hz): 1.22 (s, 3H: CH3);
1.25 (s, 3H: CHy); 1.32 (t, J = 17, 33: ethyl CH;); 1.38
(s, 9H: C(CH;);; 1.64 (s, 1H: OH at position 1); 1.73
(s, 3H: CH;); 1.80 and 2.70 (2 mts, 1H each: CH, at
position 6); 1.88 (s,.3H: CH;); 2.30 (mt, 2H: CH, at
10 position 14); 2.38 (s, 3H: COCH;); 3.31 (s, 3H: OCHj);
3.44 (unres. comp., 1H; OH at position 2’); 3.50 and-
'3.70 (2 mts, 1H each: ethyl OCH,); 3.84 (d, J = 7.5,
1H: H at position 3); 3.87 (dd, .J = 11 and 6.5, 1H: H
at position 7); 4.18 and 4.32 (2 4, J = 8.5, 1H each;
15 CH, at position 20); 4.64 (mt, 1H: E at position 21 ;
4.90 (s, 1H: H at position 10); 4.98 ({broad d, J = 10,
1H: H at position 5); 5.28 (broad 4, J = 10, 1H: H at
position 37); 5.42 (4, J = 10, 1H: CONH); 5.64 (d, J =
7.5, 1H: ﬁ at position 2); 6.22 (broad t, J = 9, 1H: H
20 at position 13); from 7.25 to 7.45 (mt, 5H: aromatic H
at position 3’); 7.50 (t, J = 7.5, 2H: OCOC;H; H at the
meta position);.7.62 (t,-& = 7.5, 1H: OCOC.,H; H at the

para position); 8.12 (d, J

7.5, 2H: OCOCZH; H at the
ortho position).:

25 ° 4a-Acetoxy-2a-benzoyloxy-58,20-epoxy-108-
ethoxy-lﬁ,13a-dihydroxy—?ﬂ-methoky?s-oko-ll-taxene (6r
105—ethoxy-7ﬂ-methoxy-10-deacetoxybaccatin III) may be.

‘prepared in the following manner:



53 - benzoyl oxy-5[err], 20-epoxy-10[err]-(1-propyl)oxy-1[err], 13[err]-

di hydroxy-7[ err] - net hoxy-9- oxo-11-taxene and 100 ng of
(2R, 4S, 5R) - 3-t ert - but oxycar bonyl - 2- (4- net hoxyphenyl ) - 4-
phenyl- 1, 3- oxazol i di ne-5-carboxylic acid in 1 cnferr] of

5

anhydr ous

t ol uene. The suspension obtained is stirréd at a tenperature in the-
regi on of 20[err]C under an argaqn \ at nosphere for 1 hoyr, .and then
purified by direct 43,pg; of: sefivy hydnide, at,a m%@% ‘%te

oL OSPIEr L DTSN £yoed0ed T T4k (AR, 2eTlagkh pillab 11 2

‘acetate/dichlo
10-cnferr] fra

5

10

Eg%ﬁggaﬁééﬁwﬁ:ﬁ%ﬁﬂ“d undh? B %g\fﬂ WBospitA&EC 1Y
a temperature in the region of 0°C, of 235 mg of 4a-
acetoxy-za-benzoyloxy-55,20-epoxy-1ﬁ.7ﬂ,13a-£rihydroxy-
108-ethoxy-9-oxo-1ll-taxene in 2.5 cm® of iodomethane and
1 oem® of dimethylformamide. After 30 minutes at a
temperature in the region of 0°C, the reaction mixture.
is diluted with 40 cm® of ethyl acetate, 6 cm’ of
digtilled watér and 8 cm® of saturated agqueocus ammonium
chloride solution. After settling has taken place, the
organic phase is seﬁarated and washed wihh three timeﬁ

8 cm® of distilled water and thén,S cm® of saturated

aqueous NaCl solution, dried over magnesium sulphate,

15

20

filtered through sintered glass and concentrated to
dryness under reduced pressure (2.7 kPa) at a
temperature in the region of 40°C. 268 mg of a yellow |
solid are théreby obtained, which product is purified
by chromatography at atmospheric pressure on 30 g of
gsilica (0.063-0.2 mm) confained in a'column 2.5 cm in .

diameter (elution gradient: ethyl acetate/

dichloromethane from 0:100 to 15:85 by volume),

25

collecting 10-cm® fractions. Fractions containing only

the desired product are pooled and concentrated to

- dryness under reduced pressure (0.27 kPa) at 40°C for 2

hours. 380 mg of 4a-acetoxy-2a-benzoyloxy-58,20-epoxy-

1OB-ethoxy-iﬁ,13a-dihydroxy+7ﬁ-methoxy-9-oxo-11-taxene

'REPLACEMENT SHEET (RULE 26)



cdnfaining only the desired product are pdbled and concentrated to
dryness under reduced pressure 15 (2.7 kPa) at 40[err]C for 2 hours.

276:2 ng of a white solid are thereby obtained, which product is
purified. by preparative thin-Ilayer chronatography 10 Merck
preparative silica gel 60F[err] pl at es, t#@ckness 0.5 mMm application

in solution in dichloro e, elutin

met hanol / di chl ﬁ&ﬁ#‘ﬁiﬁg’e 1“5’;? dﬁﬂ%ﬁ ‘form "h‘%q B Yhiteynowdes s (the, of
t he zones correspondin rod wth a
nethanol/dlchlgi%ﬁgf %3£%i°s °Fig£§§5§ r§§| J#;gﬁﬁﬁen filtration

t hrough cotton wool and - then evaporation of the solvents under
reduced 25 pressure (2.7 kPa) at a tenperature in.the region of

40[err] C, 84.8_nugofmi| gbbdeAGR! ?5502ﬂ£‘]cﬁéﬂz%‘iﬁkﬂ e4ddi sk PO Ya
10[err]-(1-propyl)oxy-1[err]-hydroxy-7[err] net h hoxy- 9- oxo- 11-t axen-
few drops of CD,0D-4d,; chemical shifts 6 in ppm.,

5 coupling constﬁnts J in Hz): 0.99 (s, 3H: CH,); 1.09 (s,
3H: CH;); 1.22 (t, J = 7, 3H: etﬁyl CH;); 1.62 (s, 3H:
CH,); 1.68 and 2..66 (2 mts, 1H each: CH,6); 2.03 (s, 3H:
CH;); 2.13 and 2.22 (2 d4, J = 16 and 9, 1H each: CH, at
position 14); 2.23 (s, 3H: COCH,):; 3.23 (s, 3H: OCH,);

10 from 3.40 to 3.65 (mt, 2H: ethyl CH)); 3.84 (d, J = 7.5,
1H: H at position 3); 3.88 (dd, J = 10 and 6.5, 1H: H
at position 7); 4.10 and 4.23 (2.d,.J = 8.5, 1H each:
CH, 20); 4.75 (broad t, J = 9, 1H: H at position 13);
4.90 (s, 1H: H at poéition 10); 4.97 (broad 4, J = 10,

15 1H: H at position 5); 5.51 (d, J = 7.5, 1H: H at
position 2); 7.42 (t, J = 7.5, 2H: OCOCH, H at the meta
position); 7.53 (t, J = 7.5, 1H: OCOCH, H at the para
position); 8.03 (4, J = 7.5, 2H: OCOCJ& H at the ortho
posit;on).

20 4a-Acetoxy-2a-benzoyloxy-58,20-epoxy-
1ﬂ,7ﬂ,13a-trihydroxy-lOﬂ-ethﬁxy-9-ox0711—£axene (or
108-ethoxy-10-deacetoxybaccatin III) may be prepared in
the follawing manner: '

9 cm’ pf hy@rogén fluoride/triethylamine
25 complex (3ﬁF.EtJﬂ are added té g'solution, maintained

under an argon atmosphere, at a temperature in the

REPLACEMENT SHEET (RULE 26)



13[err]-yl (2R 4S,5R)-3-tert- but oxycar bonyl - 2- ( 4- - |
54 nmet hoxyphenyl ) - 4- phenyl - 1, 3- oxazol i di ne-5- car boxyl at e are

obtained in the formof a white foam the characteristics of which
are as foll ows: - [err]H NWR spectrum (300 MHz; CDCl [err]; chemi cal

shifts [err] in 5 ppm coupling constant$¥J in Hz): 0.97 (t, J =7, 3H
Prom 150 to Liesia o8i20%5s Rf Sl ok dkimeetiorky2atbensebfort] of
PropYL)’ L S0 (o Atk ks s Ehn S 8 Marpgasal 0 31 2 ©°
CoCHerr]); 2. @if‘(&feét?yfgi%oﬂyf-ff-taxene in 6 em® of
dichloromethane. After 21 hours at a temperature in the
5 region of 20°C, the reaction mixture is diluted with
40 cm® of dichlorqmethane and poured into a suspension
. of 40 cm’ of'supersaturated aqueous sodium hydrogen
carbonate solution maintained at'a';emperature in the
region of 0°C. After dilution with 10 om’ of distilled
10 wﬁter and when settling has taken place, the aqueous
phase is separated and re-extracted with twice 20 cmF.qf
diethyl ether. The organic phases are combined, washed
with 20 cm’® of distilled water and 20 cm’ of saturated
aqueous sodium chloridé solution, dried over magnesium
15 sulphate, filtered thrbugh magnesium sﬁlphate and
concentrated to dryness under reduced pressure
(2.7 kPa) at a temperature in the region of 40°C.
370 mg of a pale yellow foam are thereby obtained,
which product is-purifigd by chrométography at
20 étmospheric pressure on 35 g of silica (0.063-0.2 mm)
contained in a column 2.5 cm in diaﬁeter, eluting with
‘a methanol/dichloromethane (2:98 by volume) mixture and
collecting 15-cm® fractions. Fractions containing only
ﬁhe desired product are pooled and concentrated to
25 ‘dryness under reduced pressure (2.7 kPa) at 40°C for 2
hours. 236.2 mg of 4a-acétoxy-2a-bgnzofloxy-55,20-
epoxy-18,78,13a-trihydroxy-108-ethoxy-9-oxo~-1l-taxene

REPLACEMENT SHEET (RULE 26)



and 9, 1H each: CHerr] at position 14); 3.26 (s, 3H OCHerr]); 3.30

and 3.58 (2 nts, 1 each: propyl OCHerr]); 3.73 (d, J = 7.5 1H H at -
poesition 3); 3.81 (s, 3H ArOCHerr]); 3.81 (m, 1H H at position

7); 4.09 and 4.23 (2 d, J =8.5, 15 1H each: CH érr] at position 20);

4.57 (d, J = 4.5, 1H H at positi &P 2'); 4.79 (s, 1H H at position
10); 4.90 road d, 10, 1H_ H at position 5): 5.40, (unres.

comp. 1H H atrepgmqnqhy ?Btaiﬁ‘e\!%’(’ﬂ the -f"/'g5° I-?' yh "'ce solit ‘po'éli*?l on 2):

6. 13 (broad t = 9 AH., H at_ pgs, |on 6,40 (spread unres.
conp. 1H H 5?“[3"5’5 rhptdgs of wq‘i‘%‘)h ** 2H. aromatic H at the

ortho posi i o sy m#gﬁt@pgabp, gmgCHEBE:  LAQILd i fed. B0LLT

aronatlc H at pOsl POSITion W|th

rlespect to r 6a. 2 = 7.5,
1H: OCOC[errO%gP!grrciougiat he pat{%sgsqlldg%ﬁ .H)10 s s, %}I é]ﬂ‘—) 7.5, 2H
o0 errl enrhoH @, Wi @d,h9 2025L(RY) 7 = 7.5, 3H: ethyl CH,);

1.38 (4, J = 9, 1H: OH at position 7); 1.59 (s, 1H: OH
at position 1); 1.69 (s, 3H: CH,); 1.82 and 2;62 (2 mts,
1H each: CH, at position 6); 2.02 (d, J = 5, 1H: OH at
position 13); 2.08 (s, 3H: CH,); 2.30 (s, 3H: COCH,):;
10 2.32 (4, J = 9, 2H: CH, at.position 14); 3.56 and 3.67
(2 mts, 1H each: ethyl OCH,); 3.98 (d, J = 7, 1H: H at
position 3); 4.18 and 4.33 (2 4, J = 8.5 Hz, 1H each:

CH,20); 4.30 (mt, 1H: H7); 4.90 (mt, 1H: H at position

13); 4.99 (dd, J = 10 and 1.5, 1H: H at position 5);

15  5.05 (s, 1H: E at position 10); 5.66 (d, J = 7, 1H: H
at position 2); 7.49 (¢, J = 7.5, 2H: OCOCH; H at the
meta position); 7.63 (t, J = 7.5, 1H: OCOC,H, H at the
para position); 8.12 (4, J = 7.5, 2H: OCOCH,; H at the
ortho position). |

20 4c~-Acetoxy-2a-benzoyloxy-58,20-epoxy-18-
hydréxy-10ﬁ-ethoxy-9-oxo-7ﬁ,13a-bis(triethylsilyloxy)-
ll-taxene (or 10f-ethoxy-10-deacetoxy-7,13- |
bis{triethylsilyl)baccatin III) may be prepared in the
following manner: |

25 93 mg of sodium hydride at a concentration of
50 % by weight of liquid paraffin are added portionwise
to a solution, maintained under an argdn atmosphere, at

a temperature in the region of 20°C, of 1 g of 4a-



4a- Acet oxy- 2a- benzoyl oxy-5[err], 20- epoxy-10[ err]-(1-
propyl)oxy-1[err]-hydroxy-7[err]-methoxy-9-oxo-11-taxen-13[err]-

55 (2R, 35) - 3-tert-but oxycar bonyl am no- 2- hydr oxy- 3-

phenyl propi onate nmay be prepared in the follow ng - manner :

A sol ution of 84 ng of 4[err]-acetoxy-2[8R&r]- =5

benzoyl oxy-5[err], 20- epoxy-10[ err ] ropyl)ox 1l err].- hydroxy 7ferr]-
meét hoxy- 9- oxo?EELP%EYéﬁg‘IPP&’PP’]-?P‘YC%ﬁ&Q‘ ‘ﬁ&%" 9[

Fﬁ”g"gﬁ'cn{éfﬁqet%x%iﬁ?vfﬂieém Urpetivioy 81}}'”6' o & Qars (ke

37 % hydrochl 254 e@ﬁage' and 4 cm® of dimethylformam:.de. The s_olut:Lon

10

15

20

25

is kept stirring for 17 hours at a temperature in the

. region of 20°C, and 93 mg of sodium hydride at a

concentration of 50 % by weight in liquid paraffin is
then added portionwise. After 50 ﬁinutes at a
temperature in the region of 20°C, the reaction mixture
is diluted with 100 cm® of ethyl acetate and 10 cm® of
saturated aqueous ammonium chloride éolution. The
organic phase is separated éfter settling has taken
place and washed wiﬁh six times 10 cm® of disiilled
water and then 10 cm® of saturated aqueous sodium
chloride solution, dried over magnesium sulphate,
filtered through sintered glass and concentrated to
dryness under reduced pressure (2.7 kPa) at a
temperature'inithe region of 40°C. 1.2 g of a yellow
foam are thereby obtained, which product is purified by
chromatography at atmospheric pressure on 150 g of
silica_(0.063-0.2 mm) contained in a column 3.5 cm in
diameter, eluting with én ethyl acetate/dichloromethane
(2:98, then 5:95 by volume) mixture and collecting
15-cm® fractions. Fractions containing only the desired
products are pooled and concentrated to dryness under
reduced pressure f0.27 kPa) at 40°C for 2 hours.

379.2 mg of 4a-acetoxy-2a-benzoy16xy—5£,2D-epoxy-
18,108-dihydroxy-9-ox0-7b, 13a-big(triethylsilyloxy) -11-

taxene are thereby obtained in the form of a pale



10 © kept stirring at a tenperature-in the region of 20[err]C for 1

hour under an argon atnosphere. The reaction m xture is then purified
by preparative thin-Ilayer chromat ography: application of the crude
reaction mxture to 6 Merck preparatjve silica gel 60F[err] plates,

é;séhl gPBﬁE?ﬁZﬁeoig r7m]90ewt {/(r)llguvr;ne; hmax[r5£ Eanm Laceromt r;: 5{ l.on_of the zone
st it ol m‘”°ﬁ?§é‘;’g§§3§ﬂf§;§"?zﬁahﬁagn
ioteng\é?g?lrj?:al gﬁ 8P- Pt?@’%’o?‘be ﬁﬂeﬁ' ?e&&&?&‘yp es%‘urelSD 327 kPa) at
4[ err] - acet oxyi’ifgp' f‘eggxgg&?%%é%?err ?&nggffel ﬁhy obtained in

propyl ) oxy- 1] et 0
(2R, 3S)-3-tert glﬁt g&%a? O%;F,%%Eﬁg%hﬁﬁ?%}%ﬁ&a%ﬁ%k@réﬂ ﬁﬂmh

5 are as follows:
- H NMR spectrum (400 MHz; CDCl,; chemical shifts & in
ppm, coupling constants J in Hz): 0.57 and 0.70 (2 mts,
6H each; ethyl CH,); 0.97 and 1.03 (2 t, J = 7.5, 9H
each: ethyl CH,); 1.13 (s, 3H: CH,); 1.20 (s, 3H: CH;);

10 1.29 (¢, J = 7.5, 3H: CH, of ethoxy at position 10);
1.58 (s, 1H: OH at position 1); 1.66 (s, 3H: CH;); 1.89
and 2.58 (2 mts, 1H each: CH, at position 2); 2.03 .(.s, |
3H: CH;); 2.13 ana 2.23 (2 44, T = 16 and 9, 1H each:
(!I-I2 at position 14); 2.30 (s, 3H: COCH,); 3.53 (mt, 2H:

15 CH, of ethoxy at pos:.tion 10); 3.84 (d, J = 7, 1H: H at
position 3); 4.15 and 4.30 (2 4, J = 8.5, 1H each: CH,
at position 20); 4.43 (dd, J = 11 and 6.5, 1H: H at
position 7); from 4.90 to 5.00 (mt, 2H: H at position
13 and H a£ position 5); 5.01 (s, 1H: H at position

20 10); 5.61 (d, J = 7, 1H: H at position 2); 7.48 (t, J =
7.5, 2H: OCOCH, H at the meta position); 7.61 (t, J =
7.5, 1H: OCOCH, H at the para position); 8.10 (d, J =
7.5, 2H: OCOCH, H at the ortho position).
EXAMPLE 4 o

25 - : 65 mg of dicyclohexylc'arbodiimide' and then
7 mg of 4-(N,N-dimethylaminopyridine are added
successively at a temperature in the region of 20°C to

a suspension containing 115 mg of 4a-acetoxy-2a-



25 ‘propionate are obtained in the formof a white foam t he

characteristics of -which are as foll ows: - [err]H NWR spectrum (400
MHz; CDCl[err]; chemical shifts [err] in ppm coupling constants J in
Hz): 0.99 (t, J =7, 3H . ' 56

propyl CHerr]); 1.22 (s, 3H CHerr]); B35 (s, 3H CHerr]); 1.38 :
, 9H - C(CH[ 64 t 1 nt,
ga: centfgl he: [%3égbr 9£§h9ﬁ¥r¥é;+§¥r égﬁ%ion )Eﬁebgﬂ- ané.2.70
(2 ™5 M e St iy gl s ke g g L))} 2,70
sHoCHerr]); ‘ﬁg%@ 3 Kol & Bl Coxdbrbony1 SFC0a-Re Ry SEERFLS 142 3 44

(unres. conp.
phenyl-1,3-oxazolidine-5-carboxylic acid in 1 em’ of

5 anhydrous toluene. The suspension obtained is stirred
at a temperature in the region of 20°C under an argon
atmosphere for 1 hour, and then purified by direct
application to a column for chromatography at
atmospheric pressure on 30 g of silica (0.063-0.2 mm)

10 contained in a column 2.5 cm in diameter (elution
gradient: ethyl acetate/dichloromethane from 2:98 to .
10:90 by volume), collecting 10-cm® fractions. Fraétioné
containing only the desired product are pooled and
concentrated to dryness under reduced pressure

15 (2.7 kPa) at 40°C for 2 hours. 276.2 mg of a white

| solid are thereby obtained, which product is purified
by preparative thin-layer chromatography: 10 Merck
preparative silica gel 60F,,, plateé, thickness 0.5 mm,
application in solution in'dichloromethane, eluting

20 with a methanol/dichloromethane (3:97 by volume)
mixture. After elution of the zones corresponding to
the main products with a methanol/dichloromethane
(15:85 by volume) mixture, filtration th;ough cotton
wool and then evaporation of the solvents under ;educéd

55 pressure (2.7 kPaf'at a temperaturé in the region of .
40°c,.84.8 mg of 4a-acetoxy-2a-benzoyloxy-58,20-epoxy-
105-(1-propfl)oxy-1B-hydroxy-7p-methoxy-9-oxo-11-taxen-
13a-yl (2R,4S,5R)43-tert-butoxyéarbonyl-z-(4F



position 2'): 3.84 (d, J.= 7.5, Hz, 1H H at position 3); 3.87 (dd,
= 11 and 6.5, 1H H at position 7); 10 4.18 and 4.30 (2 d,.J = 8.5, 1H
each: CH err] at position 20); 4.64 (nmt, 1H H at position 2'); 4.89
(s, 1H H at position 10); 4.98 (broad d, J = 10, 1H H at position
5); 5.28 (broad d J = 10 lH H at p05|t5‘bn 3'); 5.42 (d, J = 10,
1H. CONH); 5.64 1H. . H at 03| on 2 22 (broad t, J
9, 1H H at pd%?’il???Fi’PhenY”lBﬁ*PlF‘F%'/lQ%' soubaf %’Pr? 2b LemthominEe H a
position 7 50 t, J=7.5 err err]. Hat the neta
position); 7 6ir?t 15in \the e%]ﬁ[‘ggﬂ:e ¢ h&*Bar a

ng;“ggg? 8. Ju’hézdacéenztées%k meﬁéfﬂﬂﬂlﬁ‘%&.the ortho 20

4ferr]-Acet oxy: 'u{ﬂ 2Q:m0xyc Q%&E&]r Ghifts 5 in
- r er |hydroxy 7 err oxy oxo- 11-t axene ,

propyl ) oxy- 1] er
(or 10[e”§‘(3p151£ F&’éﬁﬂﬂn&[@éﬁ&téﬁ@é@%ﬂﬁ%ﬂﬁacﬁt91Y’P€908tLn'l, 3H:

10

15

20
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propyl CH,); 1.07 (s, 9H: C(CH,),); 1.19 (s, 6H: CH,);
from 1.50 to 1.80 (mt, 3H: OH at position 1 and central
CH, of propyl); 1.60 (s, 3H: CH,); 1.70 (s, 3H: CH,);
1.78 and 2.63 (2 mts, 1H each: CH, at position 6); 1.82
(unres. comp. 3H: COCH,); 2.07 and 2.19 (2 dd, J = 16
and 9, 1H each: CH, at pbsition.lﬂ; 3.26 (s, 3H: OCH,):;
3.30 and 3.58 (2 mts, 1H each: propyl OCH,); 3.73 (4, J
= 7.5, 1H: H at position 3); 3.81 (s, 3H: ArOCH,); 3.81

(mt, 1H: H at position 7); ‘4.09 and 4.23 (2 d, J = 8.5,

1H each: CH, at position 20); 4.57 (d, J = 4.5, 1H: H at

position 27); 4.79 (s, 1H: H at position 10); 4.90
(broad 4, J = 10, 1H: H at position 5); 5.40 (unres. _
comp. 1H: H at position 3");' 5.58 (d, d = 7.5, iH: H at
position 2); 6.13 (broad t, J = 9, 1H: H at position
13):; 6.40 (spread unres. comp. 1lH: H at position 57);
6.92 (4, J = 8.5, 2H: aromatic H at the ortho position
with respect to OCH,); from "7.30 to 7.60 (mt, 9H:
aromatic H at position 3’ - aromatic H at the meta
posit:.on with respect to OCH; and O(:O(:‘Hs meta H); 7.63
(¢, J = '7.5, 1H: OCOCH, H at the para position); 8.03
(d, o = 7.5, 2H: OCOC,H, H at the ortho position). |

_ 4a-Acetoxy-2a-benzoyloxy-58,20-epoxy-108- (1~ |
propyl) oxy- 1thydfoxy-7ﬁ-methoxy- 9-oxo0-1l1l-taxen-13a-yl



111) may be prepared in the foll owi ng manner: 25 30 ng of

sodi um hydride at a concentration of 50 % by weight in liquid
par.affin are added portionw se . to a solution, maintained under an
argon at nosphere, at a tenperature ég t he region of 0C, of 165 ng of
57 '

RS (7 S B e Lot AR e T I R
Lomparatur o | PRREVIREPBIoRe e FY ) Yo' BREPE-ES, 8 FRR Bnrewiaal " i Sg

with 40 cnferr egthyl acetate, 5 cnferr] of distilled water and 7
cnferr] of saturated .

A solution of 84 mg of 4«u-acetoxy-2a-

5 benzoyloxy-58,20~-epoxy-108- (1l-propyl) oxy-18-hydroxy-78-
methoxy-9-oxo-11-taxen-13a-yl (2R, 48,5R)-3-tert-butoxy-
carbonyl-2- (4-methoxyphenyl) -4-phenyl-1l,3-oxazolidine-
S-carboxylaté in 0.84 om® of ethyl acetate and
0.0071 cm® of concentrated 37 % hydrochloric acid is

10 kept stirring at é temperature in the region of 20°C
for 1 hour under an argon atmosphere. The reaction
mixture is then purified by preparative thin-layer
chramétogréphy: application of the crude reaction
mixture to 6 Merck preparative silica gel 60F,,, plates,
15 thickness 0.5 mm, eluting with a methanol/acetonitrile/
dichloromethane (3:7:90 by volume) mixture. After |
elution of the zomne correspoﬁding to the main product
with a methanol/dichloromethane (15:85 by volume)
mixture, filtration thrpﬁgh cotton wool and then
20 évaporation of the solvents under reduced pressure
(2.7 kPa) at a temperature in the région of 40°C, 27 mg
of 4a-acetoxy-2a-benzoyloxy-58,20-epoxy-108- (1-
propyl) oxy-18-hydroxy-78-methoxy-9-oxo-11-taxen-13a-yl
(2R,3$)-3-tert-butoxyéarbonylamino-2-hydroxy-3-phenle
25 ‘propionate are ohéained in the form of a white foam,
the characteristics of which are as foiiows:
- 'H NMR spectrum (400 MH=z; CDCl,; chemical shifts & in

ppm; coupling constants J in Hz): 0.99 (t, J = 7, 3H:



aqueous anmoni um chl oride solution. After settling has taken p

t he organi c phase is separated and washed

of- distilled water and then 7 cn{err] 10 of saturated aqueous sodi
chl oride solution, dried over ggélun1sulphate; filtered through
sintered

pressure (2.
of the yello
by chromat ogr
(0.063-0.2

gr adi ent :
vol une),
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rified

glass and concentrated t ryness under reduced

ace,

with three times 7 cnjerr]

um

224 ny
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only
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3H: CH,); 2.30 (mt, 2H: CH, at position 14) 2.38 (s,
3H: COCH,): 3.31 (s, 3H: OCH,;); 3.36 and 3.64 (2 mts, 1H
each: propyl OCH,); 3.44 (unres. comp. 1lH: OH at
position 2’); 3.84 (d, J = 7.5, Hz, 1H: H at position
3); 3.87 (ad, J = 11 and 6.5, 1H: H at position 7);
4.18 and 4.30 (2 d, J = 8.5, 1H each: CH, at position
20); 4.64 (mt, 1H: H at position 2’); 4.89 (s, 1H: H at
position 10); 4.98 (broad 4, J = 10, 1H: H at poéition.
5); 5.28 (broad d, J = 10, 1H: H at position 37); 5.42
(d, J = 10, 1H: CONﬁ); 5.64 (d, J = 7.5, 1H: H at

position 2); 6.22 (broad t, J = 9, 1H: H at position

13); from 7.25 to 7.45 (mt, 5H: aromatic H at position

37); 7.50 (t, J = 7.5, 2H: OCOCH, H at the meta
position); 7.61 (t, J = 7.5, 1H: OCOC,H, H at the para
position); 8.12 (4, J =.7.5, 2H: OCOC,H, H at the ortho
position).
4a-Acetoxy-2a-benzoyloxy-58,20-epoxy-108- (1-

propyl) oxy-18,13a~dihydroxy-78-methoxy-9-oxo-11-taxene
(or 105-(1-propy1)oxy-?ﬂ-methoxy-10-deacetoxyhaccatin-
III) may be prepared in the following manner:

| 30 g of sodium hydride at a concentration of
50 % by weight in liquid paraffin are added portionwise
to a solution, maintained under an argbn atmosphere, aﬁ

a temperature in the region of 0°C, of 165 mg of



(0.27 kPa) at 40[err]C for 2 -hours. 117.5 ng of 4[err]-acetoxy-

2[ err]-benzoyl oxy-5[err], 20- epoxy-10[err]-(1-propyl)oxy-1[err],13[err]-

di hydroxy-7[err] - met hoxy-9-oxo-11-taxene are thereby 25 obtained in the
formof a white foam the characterlstlcs of -which are as follows:

- [err]H NVR spectrum (300 MHz; CDCI[err] Theni cal shifts [err] in

Egﬁl COUpLngyfonStant;pJ491§$4%9§EQ¥Y1§q%§b]3P6ﬁ?;%p(%ﬁ La- CH[erH)

I'{)OT.85 and12.6 tl??]aﬁ?gq(g-?ﬂea R ‘T '[f' ?ﬁ]opt?ﬁgng 75“(5,.
i CHerr]): 260 ddtmettiard dld 12 od 8F &i&%thgl%oﬁamme. After 30

minutes at a temperature in the region of 0°C, the

5  reaction mixture is diluted with 40 cm® of ethyl
acetate, 5 cm’ of distilled water and 7 cmﬁ.of saturated
aqueous ammonium chloride solution. After settling has
taken place, the org#nic phase is separated and washed
with three times 7 cm® of distilled water and then 7 om®

10 of saturated aqueocus sodium chloride solution, dried
over magnesium sulphate, filtered through sintered
glass and concentrated to drynéss under reducéd |
pressure'(2.7 kPa) at a temperature in the region of
40°C. 224 mg of the yellow sqlid are thereby obtained,

15 which product is purified by chromatography at
. atmospheric pressure on 20 g of silica (0.063-0.2 mm)
contained in a column 2.5 em in diameter.(elution
gradient: ethyl acetate/dichlorqmethane from 0:100 to
15:85 by volume), collecting 10-cm’ fractions. Fractions

20 containing only the desired product are pooled and

| concentrated to dryness under reduced pressure
(0.27 kPa) at 40°C for 2 hours. 117.5 mg of 4a-acetoxy-
2a-benzoyloxy-58,20-epoxy-108- (1-propyl) oxy-18, 13a-
dihydroxy-78-methoxy-9-oxo-1l-taxene are thereby

25 obtained in the férm'of'a white foam, the
characteristics of which are.as foilows:

- 'H NMR spectrum.(300 MHz; CDCl,; chemical shifts & in

ppm, coupling constants J in Hz): 0.98 (t, J = 7, 3H:



5% "(mt, 2H. CHerr] at position 14); 2.28 (s, 3H COCHerr]); 3.32

(s, 3H QOCHerr]); 3.45 and 3.65 (2 nts, 1H each: propyl OCH err]):
3.92 (d, J =7.5 1H HI3); 3 93 (dd, J = 11 and 6, 1H H at p05|t|on
7); 4.16 and 4.32 (2 d, J = 8.5, 1H each: CH[ err] at position 20);
4.90 (nt, 1H. Hat 10 p05|t|on 13); (s 1H: H at position 10); 5.03
(broad d, J = 1 tjon Fﬁf 1H. H at
position 2); 7P£§p¥#—‘< c? 7'{)5‘% k—? Cﬁblé#ﬁ]’H[ (s, 3m: ﬁ%{’ 7t F&Ret a

o tiony. . 1-bR £ T-80ctmbr; 28X CRBEFp] 20 of] propyi)f' £R0R P7EE

position).
4[ err] - Acet oxy-
1l err],7[err],

(or lo[err] (1 propyl oxy-10

in the fol sow
fluoride/triet

10

15

20

25

S[errf Bnnzoy 8X§25 é:rsr,] lgoeach. CH, at position 6);
13b8r ik, tsnhyéngw 40ier1s; (:1npr@ﬁ ';) w-z)m Ido tz08e
rr(:ﬂ?:manmertm,2aa€)z: position 14) 8. i'sttherrinef cbaﬂ;ma\.sz
(z,agLTeOCHg; 3.45 and 3.65 (2 mts, 1H each: propyl
OCH,) ; 3.92 (d, F = 7.5, 1H: H3); 3.93 (dd, J = 11 and
6, 1H: H at position 7): 4.16 and 4.32 (2 4, J = 8.5,
1H each: CH, at position 20); 4.90 _(int, 1H: H at
position 13); 4.94 (s, 1lH: H at positiomn 10); 5.03
(bxroad 4, J = 10, 1H: H at position 5); 5.60 (4, J = .
7.5, 1H: H at position 2); 7.48 (t, J - 7. 5, 2H: O('.'OC,Hs
H at the meta position); 7.62 (t, J = 7.5, 1H: OCOCH; H

at the para position); 8.11 (d, J = 7.5, 2H: OCszHs H

 at the ortho position).

4a-Acetoxy-2a-benzoyloxy-58, 20-epoxy-
18,78.,13a-trihydroxy-108- (1-propyl) oxy-9-oxo-11l-taxene
(or 108-(1-propyl)oxy-1l0-deacetoxybaccatin III) may be
prepared :.n the following manner: |

8.75 cm’ of hydrogen fluoride/triethylamine
complex (3HF.Et,N) are added to a solution, maintained
under an argon atmosphere, .at a temperature in the
region of 20°c, of 585 mg of 4a-acetoxy-2a-benzoy1oxy‘-

58,20-epoxy-18-hydroxy-~108- (1-propyl) oxy-9-oxo-78,13a-~

. bis(triethylsilyloxy)-11l-taxene in 6 cm® of

dichloromethane. After 24 hours at a temperature in the
region of 20°C, the reaction mixture is diluted with |

30 ¢m® of dichloromethane and pouréd ‘into a’ sﬁspension

eacet oxybaccat| nitll) prepared



conpl ex (3HF.Et[err]N) are added to a sol ution, maintained under an
argon at nosphere, at a tenperature in the regi on of 20C, of 585 ng of
4f err] - acet oxy-2[ err]-benzoyl oxy-

S[err], 20- epoxy-1[err]-hydroxy-10[err]- (]_iycnwd)oxy-9-oxo-7[err],13[err]¥
25 bls(trlethyI5|Ionxy) 11-taxene in n{err] of ~ di chl or onet hane.

After 24 hours at a tg rature in the i on the reaction:
mixture is di Q& ng% supeggatpratef BF“GP | & gaﬁphgﬂ %%ﬂfﬁxnwed into

a suspensi on

crierr] of surﬁf’l’r§mtﬁ @@%?@j&ﬁm%aﬁ%@ntmera%‘ﬁ%oﬂtghgol ut |.on
Ll ned o ASGIPIRIE R at1uesdf %A Ao bl DR et dd 11 1

with 10 cnfer
water and when settling has taken place, the aqueous

5 phase is separated_and re-extracted with twice 20 cm® of
diethyl ether. The organic phases are combined, washed
with 20 cm® of distilled water and 20 cm’ of saturated
aqueous sodium chloride solution, dried over magnesium
sulphate, filtered through magnesium sulphate and

10 - concentrated to dryness under reduced pressure
(2.7 kPa) at a tempgraturé in the region of 40°C.
500 mg of a pale yellcw.foam are thereby obtained,.
which product is purified by chromatography at
atmospheric pressure on 40 g of silica (0.063-0.2 mm)
15 contained in a column 2.5 cm in diameter, eluting with
a methanol/dichloromethane (2:98 by volume) mixture and
collecting 15-cm® fractions. Fractions containing only-
the desired product are pooled and concentrated to
drynesé under reduced pressure (2.7 kPa) at 40°C for 2
20 hours. 373.8 mg of 4a-acetoxy-2a-benzoyloxy-58,20- |
epoxy-lﬁ.?ﬁ,13a-trihydroxy-10§-(1-propy1)oxy-9-oxo-11-
taxene are.thereby obtained in the form of a white
solid, the characteristicé of which are as follows:
- 'H NMR spectrum (300 MHz; CDCl,; chemical shifts & in
55 PPm, coupling consfants J in Hz): 0;95 (t, g =7, 3H:
propyl CH,): 1.06 (s, 3H: CH,); 1.22 (s, 3H: CH,); 1.45
(d, J = 7.5, 1H: OH at position 7); from 1.60 to 1.80
(mt, 2H: central CH, of propyl) ; 1.67 (s, 3H: CH,): 1.83



wat er and when settling has taken place, the aqueous 5 phase is
separated and re-extracted with twce 20 cnferr] of . di et hyl ether.
The organi ¢ phases are conbi ned, washed with 20 cnferr] of distilled
water and 20 cnferr] of saturated aqueous sodi um chl ori de sol uti on,
dried over nmagnesium sul phate, filt®ed through magnesi um sul phat e
and 10 concentrat ed to dryness_under reduced pressure (2.7 kPa) at a

tenperature i rP’E‘E &% &4 F’ﬂfo:['%r?f@‘ CH, at;pesitian eF)p'aI% %I {&w foam
are thereby o n | S |f|e r t ography at
at nospheric pr u&g)dn 24(95 V@"f 'sf'g %@‘b q"ﬂllﬁq] %}mt ained in a

colum 2.5 cm II J onet hane
(2:98 by volu %E%i%e a‘h?ﬂ' ﬁ[ 1ti° ;P% eérac I?'ons
Fractions cont@@fj§ a6 and 3.5% &ewsed m%&@ﬁ Proprr! G 3nd

concentrated to
5 3.97 (d, J = 7.5, 1H: H at position 3); 4.15 and 4.30
(24, J = 8.5, 1H eaéh: CH, at position 20); 4.28 (mt,
1H: H at position 7); 4.90 (mt, 1H: H at position 13);
4.98 (broad d, J = 10, 1H: H at position 5); 5.03 (s,
1H: H at position 10); 5.65 (4, J = 7.5, 1H: H at

10 position 2); 7.50 (t, J = 7.5, 2H: OCOCH, H at the meta
position); 7.60 (t, J = 7.5,.1H: OCOCH; H at the para
position); 8.00 (d, J = 7.5, 2H: OCOCH; H at the ortho
position).

4a-Acetoxy-2a~-benzoyloxy-58,20-epoxy-18-

15 hydroxy-108- (1-propyl) oxy-9-oxo-78,13a-bis(triethyl-
silyloxy) -1l-taxene (or 108-(l1-propyl)oxy-l0-deacetoxy-
7,13-bis(triethylsilyl)baccatin III) may be prepared in
the following manner:

93 mg of sodium hydride at a concentration of

20 50 % by weight in liquid paraffin are added portionwise
to a solution, maintained under an argon atmosphere, at
a temperature in the region.of 20°C, of 1 g of
4a-~acetoxy-2a-benzoyloxy-58, 20 -epoxy-18, 108-dihydroxy-
9-ox§—7ﬁ,13a-bis(triethylsilyloxy)-11-£axene in 3 com® of

25 iodoethﬁne and 4 cm® of dimethylformamide. The solution
is kept stirring for 19 hours at a temperature in the
region of 20°C, and 93 mg of sodium hydride at a

concentration of 50 % by weight in liquid paraffin are



dryness under reduced pressure (2.7 kPa) at 40[err]C for 2 20 hour s.
373.8 ng of 4[érr]-acetoxy-2[err]-benzoyl oxy-5[err], 20-
epoxy-1[err],7[err],13[err]- trihydroxy-10[err]-(1-propyl)oxy-9-oxo-11-

t axene are thereby obtalned in the formof a white solid, the
characteristics of which are as folloms 51 - [err]H NWR spectrum (300
WHz; -CDd [ errL chemi cal shifts [err] ppm coupllng constants J in
Hz): 0.95 (t,then added P°rti°nfﬂ'|‘-&ﬁyl AéﬂFé‘rP])m“f‘o@"(? %qmpemfém) 1.22
(s, 3H CHerr]) 5, 1H. .Od at 03|t|on n11 60
to 1.80 %‘thezﬁ’sg&&Ht 2] gerJ:ér F%‘ of“eﬁ‘nﬁ&dﬁ% §}7-121 rr] ):

iHsgach CH[err]':h 9°80§u"‘t|% %')‘*;‘Y‘zﬁ%e?%‘,‘e and 180“‘ of mg&ég‘i(z ms,

aqueous ammonium chloride solution. The organic phase

5 is sepaiated after settling has taken place and washed
with six times 10 cm’ of distilled water and then 10 om’
‘of saturated aqueous sodium chloride solution, dried
over magnesium sulphate, filtered through sintered
glass and concentrated to dryness under reduced

10 pressure (2.7 kPa) at a temperature in the region of
40°C. 1.32 g of a pale yellow foam aie thereby
obtained, which product is purified by chramatograéhy
at atmospheric pressure on 150 g of silica
(0.063~0.2 mm) contained in a column 3.5 em in

15 diameter, eluting with an ethyl acetate/dichloromethane
(2:98, then 5:95 by volume) mixture and collecting
15-cm® fractions. Fractions containing only the desired
products are pooled and concentrated to dryness under
reduced prgssure'(0.27 kPa) at 40°C for 2 hours.

20 376.3 mg of 4a-acethyQZa-benzoyloxf-SB,20-epoxy-
lﬁ,10#-dihydroxy-9-oxo-7ﬂ,13«-bis(tiiethylsilyloxy)-11-
taxene are thereby obtained in the form of a pale
yellow foam and 395.3 mg of 4a-acetoxy-2a-benzoyloxy-
Sﬁ,20-epoxy-1ﬂ-hydroxy-10§-(1-propy1)oxy-9-oxo-7p,13a-3

25 bis(triethylsilyloxy)-1ll-taxene are thereby obtained in
the form of a pale yellow foam, the ch#racteristics of
which are as follows:

- H NMR spectrum (400 MHz; CDCl,; chemical shifts & in



3H: "CH err]); 2.05 (nt, 1H OH at position 13); 2.27 (limting AB,

2H. CHlerr] at position 4); 2.28 (s, 3H COCH err]); 3.40 and 3.57 (2
nt.s, 1H each: propyl OCH err]); 53.97 (d, J =7.5 1H H at position 3);
4.15 and 4. 30 (2 d, J =8.5 1H each: CHerr] at position 20); 4.28

(nt, 1H: H at position 7); 4.90 (ab2 1H H at position 13)

4.98 (broad d, J = 10, 1H H at position 5); (5t H Hat . )

position 10); BP®s ceuplimg;constants 1n1(¥” °p(99 7 aRd)0. 770 5 @ts,g -

i ooag or ) HB: LFLﬁr Lethyd Gls "854 o 1783) taaloa(m 7552 ohs” 2ir

ALerr T Abet oxy 2B rrtgx&z%%&y SO '°”ix§ ﬁsuyrwx% CH) g
nydroxy- 100 er - 44 RRoPyBLowe B oxoad [ il sal gEr); b b 161 ;e

si lyl oxy) - 11-t axene pro yF%oxy dbac
7, 13-bi s(tgi et hygy 'mlt),béﬁqatchmk.—hh) CHYoRCpPbpPi) §91.88 and 2.48 (2
mts, 1H each: CH, at position 6); 2.03 (s, 3H: CH;):
2.13 and 2.23 (2 dd, J = 16 and 9, 1H each: CH, at
position 14); 2.30 (s, 3H: COCH;); 3.40 (mt, 2H: prbpyl
OCH,) ; 3.84 (4, J = 7.5, 1H: H at position 3); 4.16 and
10 4.30 (2 d, J = 8.5, 1H each: CH, at position 20); 4.44
(dd, T = 11 and 6.5, 1H: H at position 7); 4.96 (broad
d, J = 10 Hz, 1H: H5); 4.97 (s, 1H: H 10); 4.99 (broad
t, J = 9Hz, 1H: H at position 13); 5.62 (d, J = 7.5,
1H: H at position 2); 7.48 (t, d = 7.5, 2H: OCOCH, H at
15 the meta position); 7.60 (t, J = 7.5, 1H: OCOCH, H at

the para position); 8.10 (4, J

7.5, 2H: OCOCH; H at

the ortho.position).
| The new products of general formula (I) in
which Z represents a radical of general fqrmnla (I1)

20 manifest significant inhibitory activity with respect
to abnormal cell proliferation, and possess therapeutic
properties permitting the treatment of patients having
pathological conditions'associated with abnormal cell
proliferation. The pathological conditions include the

25 abnormal cell proiiferation of malignant or non-
malignant cells of various tissues and/or organs,
comprising, without implied 1imitation; mugcle, bone or

connective tissue, the skin, brain, lungs, sex organs,



the fol |l owi ng manner: : 93 ny of sodium hydride at a
concentration of 20 50 % by weight in liquid paraffin are added
portionw se to a solution, maintained under an argon atnosphere, at
a tenperature in the region of 20[err]C, of 1 g of
4[err]-acetoxy-2[err]-benzoy|oxy-5[err],f@-epoxy-l[err],10[err]-dihydroxy-

e T A R R A A Lo,
doe’ Sl : . | ept
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liquid paraffLgnha1 glands. These pathologiéal conditions can also
include psériasis, solid tumoﬁrs, cancers of the ovary,

5 . breasﬁ, brain, prostate, colon, stomach, kidney or
testicles, Kaposi’s sarcoma, cholangiocarcinoma,
choriocarcinoma, neurcblastoma, Wilms’ tumour,

Hodgkin’s disease, melanoma, multiplé myeloma, chronic
lymphocytic leukaemia and acute or chromic granulocytic

10 lymphoma. The new products according to the invention
ére especially useful for the treatment of dancer of
the ovary. The products according to the inveﬁtion may
be used to prévent or delay the appearance or
reappearance of the pathological conditioms, or to

15 treat these patholoQic#l conditions.

The products according to the invention may
be administered to a patient according to different
dosage forms suited to the chosen gdministration route,
which is preferably the parenteral route. Parenteral

20 administration comprises intravenous, intraperitoneal,

| intramuscular or subcutaneous administration.
Intraperitoneal or intravenous administration is more
especiaily preferred. .

The present invention also comprises

25 pharmaceutical ccﬁpositions containing at least one
product of géneral formula (I), in a sufficient amount
suitable for use in human or veterinary therapy. The.

compositions may be prepared according to the custamary‘-



t Hen added portionwise. After 3 hours at-a tenperature in the region

of 20[err]C, the reaction mxture is diluted with 100 cnferr] of

et-hyl acetate and 10 cnjerr] of saturated aqueous ammoni um chl ori de
sol ution. The organi c phase 5 is separated after settling has taken pl ace
and washed wWith six tinmes 10 cn{errf4bf distilled water and then 10

cnjerr] : of ~saturated _aqueous sodi um chloride solution, drie

over Tgnesi unPEEEBHro uing SRk o AR, Rl Heddatible
concentrated t upder. Jseduced _1Q_ . pr.ess 7. kPa).
tenperature in dﬂ%}l%dnv%?u&%% %%O[eé‘:erq]pd‘egﬁt Z%ueioéﬁ’alepa‘Fegaly‘g#?%w f oam

are thereby inclggteaigg_g%efgy'c @btgﬁq]télctggusem Iééo‘ﬁco%?&bé g;%rrr?;é@gr aphy

at at nospheric pressur g of si cont ai ned

in a colum 3. acaMtiokicl Boivaitiss PrAlfdradly) theétdiigbditions take
acet at e/ di chl or onet hane - -
5 the form of aqueous solutions or suspensions,
injectable solutions which can contain emulsifying
agents, colourings, preservatives or stabilizers.
However, the compositions can also take the form of
tablets, pills, powders or gfanules which can be

10 administered orally.

The choice of adjuvants or excipients may be
determined by the solubility and the chemical |
properties of the product, the parﬁicular mode o:
administration and good pharmaceutical practicé.

15 For parenteral administration, stefile,
agueous or non-agueous solutions_br suspensions are
used. For the preparation of non-aqueous solutions or
suspensions, natural vegetable oils such as olive o0il,
sesame oilho; liquid.ﬁetroleum, or injectable organic |

20 esters such as ethyl oleate, may be used. The sterile
aqueous solutions can consist of a solution of a
pharmaceutically acceptablé salt dissolved in water.
The aqueous solutions are suitable for intravenous
admigistration provided the pH is app:opriately'

25 - adjusted and thé golution is made isotonmic, fbr example
with a sufficient amounﬁ of sodium chlo:ide or glucose.
The sterilizatiéh may be carried out by heating or by

any other means which does not advefsely affect the



(2:98; then 5:95 by volune) mxture and collecting 15-cnferr] !
fractions. Fractions containing only the desired . products are poole
and.concentrated to dryness under reduced pressure (0.27 kPa) at 40C
for 2 hours. 20 376.3 ng of

4[err] -acetoxy-2[err]-benzoyl oxy-5[err], ZCﬁ%poxy-

1[err],10[ err]-di hydroxy-9-oxo-7[err],13[err]-bis(triethylsilyloxy)-11-
taxene are ther Qﬂﬁeggﬂﬁiin the formof a pale yel | ow f oam and

g[ggr ?] Tgo?gpgigt r1][ e?f]et (r)\y rgésiré%ﬂgﬁafoﬁgﬁ%%?/??o%%ﬁﬁ%%‘(]c') t?‘['%rr] ,13[err]-
25 u oo hurt RN el et s e Shlpdll 08¢ dcorsipg e 107"
- [err]H NVR spafd it itus €K [SiFd  akd bt otoriel i tREM dmblnts
5 used; _
Tﬁe compositions can contain at least 0.01%
of therapeutically active product. The amount of active
‘product in a composition is such that a suitable dosage
can be prescribed. Preferably, the compositions are
10 prepared in such a way.that a single dose contains from
0.01 to 1000 mg approximately of active produéf for
parenteral administration. )
The therapeutic treatment may be performed
concurrently with other therapeutic treatments
15 including antineoplastic drugs, monoclonal antibodies,
immunotherapy or radiotherapy or biological response
modifiers. The response modifiers include, without -
- implied limitation, lymphokines and cytokines such as
interleukins, interferons (o, f or &) and TNF. Other
20 chemotherapeutic agents which are useful in the
treatment of disorders due to abnormal cell
proliferation include, without implied limitation,
alkylating agents, for instance nitrogeg mustards such
as mechlorethamine, cyclophosphamide, melphalan and
.25 chlorambucil, a1k§1 sulphonates such as busulfaﬁ;
ﬁitrdsoureas-such as carmustine, lomustine, semustine
and streptdzocin, triazenes such as dacarbazine,

antimetabolites such as folic acid analogueé, for



6? ppm coupling constants J in Hz): 0.57 and 0.70 (2 nts, 6H

each: ethyl CHerr]); 0.94 and 1.03 (2t, J = 7.5, 9H each: et hyl
CHerr]); 0.94 (t, J =7.5, 3H propyl CH[err]); 1.14 (s, 3H
CHerr]); 1.21 (s, 3H CHerr]); 1.67 (s, 3H CHerr]); 5 1.69 (nt, 2H
central CH[err] of propyl); -1.88 and 2. 58 (2 ns, 1H each: CHerr] at
position 6); ) 2. 23 (2 dqd, J = 16 and
9, 1H each: %Feth&ﬂaﬁ&'ﬁ ‘le‘)i ogies é¥1); 3.40

(16 ano "s0E gy L el #“a-“q r‘ﬂ‘jllitg‘b%‘*?.t ) 2
(1ad’ Hé) - ?l@?cgp%ﬁpl:% f‘% qnf S%iiwﬁn&)neﬁ ng&l{%f%ﬁ%ue T—fd’?—f}%_ t_ 10 Hz,

posi tion 13) in%tﬁ%c@dviﬁca Zzﬁaaloids s\idh RAlviRiddihe): 7-48 (1, J =
7.5, 2H oCoC err]H err]

5 v1ncrist1ne and vindesine, epipodophyllotoxins such as
etoposide and teniposide, antibiotics such as
dactinomycin, daunorubicin, doxorubicin, bleomycin,
plicaﬁycin and mitomycin, enzymes such as L-
asparaginase, various agents such as coordination

10 complexes of platinum, for instance cisplatin,
substituted ureas such aé hydro#yurea. methylhydrazine
derivatives such as procarbazine, adregocortical
suppressants such as mitoﬁane and aminoglutethimide,
hormones and antagonists such as idrenocorticoateroids

15 such as prednisone, progestins.such as
hydroxyprogesterone caproate, methoxyprogesterone
acetate and megestrol acetate, oestrogens such as
diethylstilboestrol and ethynyloestradiol,
antioestrogens such as tambxifen, and androgens such as

20 testosterone propionate and fluoxymesteroné.

The doses used for carrying out the methods
according to the invention ire those which permit a
prophylactic treatment or a maximum therapeutic
respénse. The doses vary according to the

25 administration fofm,'the'particular product selected
and features distinctive to thé.subject to be treated.
In.general, the doses are those which are

therapeutically effective for the treatment of



15 the meta position); 7.60 (t, J = 7.5 1H oOCcoCerr]Herr] H at

the para position); 8.10 (d, J = 7.5, 2H OCOCerr]Herr] H at t he
ortho position). The new products of general forrmula (I) in
which Z represents a radical of general formula (I1) 20 ° manifest
significant inhibitory activity with respéct to. abnormal cel

reatment of BhPEAPESnGAnGo abRoTBALNGRY BRPILSRaAEIoRs PhSoci ated wi th
sbror | oo ! exatperBLRbr0FRERaCYs: EhE: RBNARRLER Ry’ B AR o L,
o o o GBS pBeibiey, o cWBRTH' Gt ndh Al
lungs, sex orggpsct. Some patients may respond rapidly to relatively
| 5 high or low doses, and then require low or zero |
maintenance doses. Genefally, low doses wiil be used at
the beginning of the treatment and, if necessary,
increasingly stronger doses will be administered until
an optimum effect is obtained. For other patients, it
10 may be necessary to administer maintenance doses 1 to
8 times a day, and preferably 1 to 4 times, according.
to the physiological requirements of the patient in
question. It is also possible that some patients may
require the use of only one to two daily
15 administrations.

‘In man, the doses are generally between 0.01
and 200 mg/kg. For intraperitoneal administration, the
doses will generally be between 0.1 and 100 mg/kg,
preferably.betweén 0.5 and 50 mg/kg and still more

20 specifically between 1 and 10 mg/kg. For intravenous
administration, the doses are generélly between 0.1 and
50 mg/kg, preferably between 0.1 and 5 mg/kg and still
" more specifically betwegn 1 and 2 mg/kg. It is
ﬁnderstood that, in order to choose the most suitable -
25 'dosage, account_éhould be taken of the administration
route, the patient’s weight, general sﬁate of health

~ and age and all factors which may influence the

efficacy of the treatment.



63 the | ynphatic or renal systens, manmary or bl ood cells,

liver, the digestive system pancreas and thyroid or adrenal gl ands.
These pat hol ogi cal conditions can al so i ncl ude psoriasis, solid
tumours, cancers of the ovary, 5 breast, brain, prostate, colon
stomach, ki dney or testicl es, Kaposts sarcoma, chol angi ocar ci nong,

chori ocar ci noma, neuroblﬁggona kin's di sease,

mel anoma, nultiple nyel ondY Eﬁmﬁﬁ%nahlgﬂn%§ﬁaﬁ8'€y#&t’lg i) & and acute
or chronic gragg%ggg&hgcn;gFF?kﬁggaagg.txgeﬁgggngggggcts according to the

i:-nvention € ESpeci a for the treatnent of cancer of
the ovary. ThegRpgfit s according to the invention may

40 mg of the product obtained in Example 1
5 are dissolved in 1 cm’® of Emulphor EL 620 and 1 cm® of
etﬁanol, and the solution is then diluted by adding
18 cm’® of physiological saliné.
The composition is administered by perfusion

over 1 hour by introduction in physiological solutidn.



be used to t he appearance or e of the
pat hol ogi c 'lm mﬁ to. treat tif ndi tions.
The products accondl mg e |nvent|on may | dto a
patient according to different dosage ftla chosen

adni ni strati orW0 096430355  which is pref@ably the paré?ﬁ%i%#9$fﬁﬁ%#°
Parenteral 20 adm ni stration conprises intravenous, intraperitoneal,

intranuscul ar or subcutaneous admi ni st rkAEMS Intraperitoneal or
i ntravenous adm nistration is nore especi al | referred.

The present invention alle colipy¥isa¥oids °5thﬂﬁE§¥t885?“ BAposi ti ons
containing at |east one product of general fornula (I), in a

suf ficient anount -suitable fgr usd

|nRgunan or veterinary therapy.

The conpositions may be preg ing to the custonary

7.0 0

in which:
Z represents a hydrogen atom or a radical of

5 general formula:

m

in which:

R, represents a benzoyl radical optionally
substituted'with'one or more identical or different |
atoms or radicals chosen from halogen atoms and alkyl

10 ra&icals containing 1 to 4 carbon atoms, alkoxy
radicals containing 1 to 4 carbon atoms or
trifluoromethyl radicals, a thenoyl or furoyl radicall
or a radical R,-0-CO- in which R, represents:

- an aikyl radidal containing 1 te 8 carbon atoms, an

15 | alkenyl radical containing 2 to 8 carbon atoms, an |
alkynyl radical'containing 3 to é carbon atoms, a
cycloalkyl radical containing 3 to 6 carbon atoms, a

cycloalkenyl radical containing 4 to 6 carbon atoms or

Thls Sheet Has Been Rep

I



64 met hods, usi nﬁ one or nore pharmaceutically accept abl e

adj uvant s, H Hu i'ents. Suitable vehicl
di{ uents, mm“ M

di a and vari ous T!ﬂ%lS@%"ﬁ@lHﬁéhBEEN
Preferably, the cdnp05|f|ons t ake 5 the form of eous BEPLACEDS or
suspensi ons, i nj ectabl e solutions W® ch can AT ST T T
agents, colourings, preservatives or stabilizers. However, the
conposi ti ons Gakigvsdoadiyk madisah sontaining i e 1Q)gaxbon Rkrrs, or
granul es which_can be _ 10 _ adm ni stered orall The choi ce

of adj uvants GPQ§ﬁﬂﬁﬁq%ﬁﬁ¥QnﬂF4ﬂ9 optionally);ubstituted with one or
‘more substituents chosen from halogen atoms and
hydroxyl radicals, alkoxy radicals containing 1 to 4
5 carbon atoms, dialkylamino radicale in which each.alkyl
portion contains 1 to 4 carbon atoms, piperidino or
morpholino radicals, l-piperazinyl radicals (optionally
substituted at.position 4 with an alkyl radical
containing.l to 4 carbon atoms or with a phenylalkyl
10 radical in which the alkyl portion contains 1 to 4
carbon atoms), cycloalkyl radicals containing 3 to 6
carbon atoms, cycloalkenyl radicals containing 4 to 6
carbon atoms, phenyl radicals (optionally substituted
with one or more atoms or radicals chosen from halogen
15 atoms and alkyl radicals containing 1 to 4 cerbon atoms
or alkoxy radicals containing 1 fo 4 carbon atoms),
cyano or carboxyl radicals or alkoxycarbonyl radicalé
in which the alkyl portion contains 1 to 4 carbon
atoms, |
20 - a phenyl or o- or fS-naphthyl radical optionally
substituted with one or more atoms or radicals chosen
from halogen atoms and alkyl radicals containing 1 to 4
carbon atoms or alkoxy radicals containing'1 to 4
carbon atoms, or:a 5-membered aromatic heterocfclic
25  radical preferably chosen from furyl and thienyl
radicale,
- or a saturated heterocyclic radical containing 4 to 6
"carbon atoms, optionally substituté& with one or more

\

This Sheet
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det er m ned—by—the—sotubitity and the cheni cal TFORErE : ‘
product, t ' e of admi ni st rat i on|| aftS §o§T HAS BEEN 1}
phar maceut m‘t&n @J 5 For parenteflal adRERAGER | on

* [ S * ’ .

sterile, on- aqueous sol utions or- sOSpensi ons are

used. For the preparation of non-aqueous 3al utions or suspensi ons,
natural vegetable oils such as olive oil, sesane oil or liquid

petrol eum or aikad: aBiddcelgasontaigpingdi & 4 RArhoR &teMS.ol cate, may be
used. The sterile - aqueous sol utions can consist of a solutiqQn of a
phar maceuti cal | y accept aRzeTeRFESERESoRRYNPFaRshed or bra 4

sol utions are suitabl e for intravenous adm ni stration provided the pH
i s appropri at e!r;?d"fﬁ‘l c&ﬂﬁmgaﬂd t &8 &ﬂqﬁ_q%ﬁq%‘ﬁmfé‘i TaRhed o
exanpl e Wt N 12 el S Mo TP Wil a1¥a 15 WG i G OTs LGOS

5 | atoms, an unbranched or branched alkynyl radical
containing 2 to 8 carbon atoms, a cycloalkyl radical
containing 3 to 6 carbon atoms, a phenyl or a- or
S-naphthyl radical optionally-substituted with one br-
more atoms or radicals chosen from halogen atoms and

10 alkyl, alkenyl, alkynyl, aryl, aralkyl, alkoxy,
alkylthio, aryloxy, arylthio, hjdroxyl, hydroxyalkyl;l
mercapto, formyl, acyl, acylamino, aroylamino,
alkbxycarbonylamino, amino, alkylamino, dialkylamino,
carboxyl, alkoxycarbonyl, carbamoyl, alkylcarbamoyl,

15 dialkylcarbamoyl, cyano, nitro and trifluoromethyl

| radicals, or a 5-membered aromatic heterocycle
containing one or more identical or different hetero
atoms chosen from niﬁrogen, oxygen and sulphur atoms
and optionally substituted with one or more identical

20 or different sﬁbstituents chosen from halogen atoms and
alkyl, aryl, amino, alkylamino, dialkylamino,
alkoxycarbonylamino, acyl, arylcarbonyl, cyano,
carboxyl, carbamoyl, alkylcarbamoyl, dialk?lcarbamoyl
or alkoxycarbonyl radicals, on the understanding that,

25 .in the substituents of the phenyl, a- or f-naphthyl and
aromatic heterocyclic radicals, the alkyl radicals and
the alkyl éortions of the other radicals comtain 1 to 4.

carbon atoms, #nd that the alkenyl and alkynyl radicals
—_— . _
This Sheet Has B
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The ste carried out by heating or
V\/m ch delﬁmI" !"/WHHW affect the

It is clearly : _
products part|C|pat|ng in the conpositions according the invention
must be pure and non-toxic in the anbunts72 5 used. The
conpositions can contain at least 0.01% of therapeutically active
product. The afontaizf 23410 B carbon @temst and Lthatkhe taxrl izadieals hat a

SU|tabIe dosage . can be prescribed. Preferably, the conpositions are
are phenyl or «- or S-naphthyl radicals,

R4 represents an alkoxy radical containing 1
to é carbon atoms in an unbranched or branched chain,

5 ﬁn alkenyloxy radical containing 3 to 6 carbon atoms in
an unbranched or branched chain, an alkynyloxy radical
containing 3 to 6 carbon atoms in an unbranched or
branched chain, a cycloalkyloxy radical contaiﬁing 3 to
6 carbon atoms or a cycioalkenyloxy radical conﬁaining

10 4 to 6 carbon atoms, these radicals being optionally
substituted with one or more halogen atoms or with an
alkoxy radical containing 1 to 4 carxbon atqmé, an
alkylthio radical containing 1 to 4 carbon atoms or a
carboxyl radical, an alkyloxycarbonyl radical in which

15 the alkyl portion contains 1 to 4 carbon atoms, a cyano
or carbamoyl radical or an N-alkylcarbamoyl or
N,N-dialkylcarbamoyl radical in which each alkyl

. portion contains 1 to 4 carbon atoms or, with the
nitrogen atom to which it is linked, forms a saturated

20 5- or G-membered heterocyclic radical optionally

| containing a second hetero gtqmlchosen from oxygen,
'sulphur or nitrogen atoms, optionally substituted with
an alkyl radical containing 1 to 4 ca:bon étamé or a
phenyl radical or a phenylalkyl radical in which the

25 alkyl p§rtion contains i to 4 carbon atoms,

‘Rg represents an alkoxf radical containing 1
to 6 carbon atoms in ah unbranched or branched chain-'

(optionally substituted with an alkoxy radical
T

This Sheét Has Been R
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r@@ared in such a way that a single dose contains from
1000

cooy o SRR = Bherr oot c B2 dEves

concurrently “with %t her t herapeutic treatnents 15
anti neopl astic drugs, nonoclonal antibodiZs,. [ erapy or
radi ot herapy or biol ogi cal response nDdifiers. The response nodifiers
i ncl ude, w thoeentainingndpl tedd | ¢arboni ahoms) ppankabkenyhoxyyradinaad such
as i nterleukins, interferons ([err% [err] or [err]) and TNF. O her
20 chenot hermmmm@eht%omfémrb% atems) ap ahkynyloxy:radifdht of

di sorders due to abnormal_cell i feration include, with npl i ed
limtation, °°nt%§%®?%1?nﬁ°a@eﬁ?§b°$o?t?ﬁgtaﬁc@yﬁ;P?G ﬁoﬁﬂsfﬁaagaéuch

as nechlorethanlne cl ophosp hal an- and 5 chl or anbuci |
al kyl sul phonaf¥R_E %’d&#%sgbﬁgu?f%r on"StEa5' 82 & cycidalkenyloky

5 radical containing 3 to 6 carbon atoms, these radicals
. being optionally substituted with one or more halogen
atoms or with an alkoxy radical containing 1 to 4
carbon atoms, an alkylthio radical containing 2 to 4
carbon atoms or a carboxyl radical, én alkyloxycarbonyl
10 radical in which the alkyl portion contains 1 to 4
carbon atoms, a cyano or carbamoyl radical or an
N-alkylecarbamoyl or N,N-dialkylcarbamoyl radical in
which each alkyl portion contains 1 to 4 carbon atoms
or, with the nitrogen atom to which it is linked, forms
15 a saturated 5- or 6-membered heterocyclic radical
optionally containing a second hetero atom chosen from
oxygen, sulphur or nitrbgen atoms, optionally'
substituted with an alkyl radical containing 1 to 4
carbon atoms or a phenyl radical or a phenylélkyl
20 .radical in which the alkyl portion contains 1 to 4
carbon atoms.
2. New taxoids according. to claim 1 for
_which A represenﬁs'a hydrogen atom or a radical of -
general formula (II) in which R, represents a benzoylz
25 ' radical or a radical R,~0-CO- in which R, represents a
tert-butyl radical and R, represents an alkyl radical
containing 1 to 6 carbon atoms, an alkenyl radical

containing 2 to 6 carbon atoms, a cycloalkyl radical

Thls Sheet Has B
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nitros S such as carnustine, lonmustine, semustine and

st rept ﬁ such as dacar bazi ne, a as
folic 3@& lo THIS SHEET HAS E@f@N

i nst ance nethotrexate pyrim di ne anal ogues such as REPEACER aci | |land
cytarabi ne, purine anal ogues such as 7der capt opuri ne and thioguani ne,
nat ural products, for - instance vinca al kal oi ds such as vinbl asti ne,
5 vincristine acdnraindoionsd, tepitpcdsbon ladiome,na phenyls radicalkt oposi de
and teniposide, antibiotics such as dacti nomyci n, daunor ubi cin,

doxor ubi cin, bl w#}@mllY subsfiitused withhene mmane identkeak@h as L-

different atoms or radicals chosen from halogen atoms

and alkyl, alkoxy, dialkylamino, acylamino,

5 alkoxycarbonylamino or trifluoromethyl radical, or a 2-
or 3-furyl, 2- or 3-thienyl or 2-, 4- or 5-thiazolyl
radical, and R, and Rs, which may be identical or
different, each represent an unbranched or branched
alkyloxy radical containing 1 to 6 carbon atoms.

10 3. New taxoids according to claim 1 for
which Z represents a hydrogen atom or a radical of
geneial formula (II) in which R; represents a benzoyl

' radical or a radical R,-0-CO- in which R, represents a
tert-butyl radical and R; represents an isobutyl,

15 isobutenyl, butenyl, cyclohexyl, phenyl, 2-furyl,
3-furyl, 2-thienyl, 3-tﬁienyl, 2-thiazolyl, 4-thiazolyl
or'S—thiﬁzolyl radical, and R, ahd Rs, which may be
identical or different, each represent a methoxy,
ethoxy or propoxy radical.

20 4, Process for preparing the taxoids
according to one of claims 1,'2 and 3 for which Z
represents a radical of general formula (II),

characterized in that a product of generaliformulaz

Sheet Has Been RTlaced
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asparaErnase vari ous agents such as coordination 10 conpl exes of

platin lmm,mmm cisplatin, © substituted ureas such as_

hydr ox ﬂﬂpmﬂ"azine derivatives such as pﬁﬁg@g %h{ﬁSBEEN
adrenocortfcat ™ s guppressants such as mitotane andjjam noggpitaign m de,
hor nrones and ant agoni sts such as adrenoc®®ti cost eroi dsi

predni sone, progestins such as hydr oxypr ogest er one capr oat e,

met hoxypr ogest er one acetate gpd uﬁg%§trol acet ate, oestrogens such as
di et hyl stil boestrol and et hynyl oestq ad anti oestrogens such as
t anoxi f en, and androgens such 2 sterone propionate and

quoxynesterone : ' sed for carrying out the
nmet hods accordi ng t(H(Dh @ & [ hose whi ﬂlﬂ)permt a
prophyl acti ¢ treatment or a max Oc

in which R, and R; are defined as in one of claims 1, 2
and 3, is esterified by means of an acid of general

formula:

Rl\ rR6 0

nz

av)
OH

R; H
O-R,
in which R, and R, are defined as above, and either Rq
5 represents a hydrogen atom and R, represents a group
protecting the hydroxyl function, or R; and R, together
form a saturated 5- or 6-membered heterocycle, or by

means of a derivative of this acid, to obtain an ester

of general formula:

10 in which R;, Ry, R;, R;, R; and R, are defined as above,
the protective groups of which, represented by R§

and/or R and R,, are replaced by hydrogen atoms.
‘_E__\_" ) -

’I’hls Sheet Has Been R
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réstﬂs-e.——'I%e—dcrses—varTaccordi ng to the 25 adm ni stration form the

parti cyl lact ed and features distinfftrve=to=t :

to -be giﬂﬂﬁm '@J“Emﬂ[general, the doses are those hiHB SHEET HAS BEEN
t her ap L e for the treatnent of . REPLACED

67

- disorders due to abnormal cell przdiferation. The
according to the invention nmay be adm ni stered as often as necessary
to obtain the desired thdrapeRracess acediding Sonelatmi4nts may respond
rapidly to relatively 5 high or |ow doses, and then require |ow or zero
mai nt enance dosharagheriged in dhatthe wstepification is performed

by means of an acid of gemeral formula (IV) in the

presence of a condensing agent and an activating agent
5 in'an_organic solvent at.a temperature of between -10
and 90°C.

6. Process according to claim 4,
characterized in that the esterification is performed
by means of an acid of general formula (IV) in the form

10 of the symmetrical anhydride, working in the presence
of an activating agent in an organic.solvent at a
temperature of between 0 and 90°C.

7. Process according to claim 4,
chafacterized in that the esterification is performed

15. using the acid of general formula (IV) in. halide form
or in the form of a mixed anhydride with an aliphatic
or aromatic acid, optionally prepared in situ, in the
presence'qf a base, working in an organic solvent at a
temperatufe_of between 0 and 80°C.

20 8. Process according to claim 4,
characterized in that the protective groups R, and/or Rg
and R, are replaced by hyérogen atams,iworking,
depending on their nature, in the following manner:

1) when Ry represénts a hydrogen atom and R, reﬁresents

25 a group protecting thé hydroxyl function, the
protective groups are reﬁlaced by hydrogen atoms by '
means of an inorgagic or orgénic agid used alone or

-———-—-;ffffii_ffffing in an organic solvenf chosen from |
This Sheet Has Been

T



t he begi tment and, if necessary, |ncrea5|ngly
stronge I“Ilg% H ﬂ B[IiEm nistered until an opti mgrretieet—i.s, .
obtalne sents, it 10 may be necessary ,oﬂ&&RHEEnmxSBEEN

mai nt enance dos
accordi ng
question. It is
of only one to
doses are gener
admi ni strati on,
g/ kg, pr
specifically be
the doses are g
0.1 and 5 ng/ kg

5

10

15

© 20

es 1 to 8 times a day, and preferalfly 1 EBPQA@E@PS

"to the physiol ogical requi@rents of the

al so possi ble that sonme patients may require the use
elgobalisy e@eradﬁaﬁema.atamatic hydrocarbons/n man, the
ally between 0 and 200 ng/ kg. For jntraperitonea

hﬁﬂesenatedd@éé@mnﬂc dydnagazpans haxadati® 1 and 100
ef erably _between 0.5 and 50 ng/kg and still mpre 20

%ﬁcfrmsl@rmj'ﬁﬁllﬁﬁ ath & LRRRRature of, KRtwess at i on,
eiﬁ agﬁm ﬁ%q‘t V)B%rr ylmaere%s of a sourT:gé kgdf p!:rlt:]:c:oe:!:ri‘:jl ely:Lc?x?é ween

such as a hydrofluoric acid/triethylamine complex, or
by catalytic hydrogenation,
2) when R and R; together form a saturated 5- or 6-

membered heterocycle of general formula:

R-N<__O (VD
D O
R; R,

in which R, is defined as above.and R, and Ry, which may

be identical or different, represent a hydrogen atom or

an alkyl radical containing 1 to 4 carbon atoms, or an
aralkyl radical in which the alkyl portion contains 1
to 4 carbon atoms_and the aryl portion preferably
represents a phenyl radical optionally substituted with
one or more alkoxy radicals containing 1 to 4 carbon
atoms, or an aryl radical preferably representing a
phenyl radical optionally substituted with one or more
alkoxy radicals containing 1 to 4 carbon atoms, or
alternatively Ry, represents an alkoxy radieal
containing 1 to 4 carbon atoms or a trihalomethyl
redical such as trichloromethyl or a phenyl radical .
substitdted with a trihalomethyl radical such as
trlchloremethyl and Rg represents a hydrogen atom, or

alternatively Rs and Ry, together with the carbon atam

_— e
TthhmHﬁs
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mor e speC|f|cally petween 1 and 2 ng/kg. It is . oungse

or de st suitable 25 dosage, account
the H'ﬂm H)mm m(! route, the patient's weight, gg
sa

alth and all factors which may influen
of t-he treatnent 78 ‘
The exanple which follows illustrates a conposi tion according to the

invention.  to WRigh fthey are linked, formyaofi-i e Jrawmberst Fifgt in

Example 1 5 Le di ssolved i-n 1 cnferr] .of Enul phqr EL,620 and 1 cg;err] of
e protect;ve group ormed by R¢ and R, is replace

hydrogen atoms, working, depending on the meanings of
R;, Ry and Ry, in the following manner:

5 | a) when R, represents a tert-butoxycarbonyl
radical and Ry and Ry, which may be identical or
different, represent an alkyl radical or an aralkyl or
aryl radical, or alternatively R; represents a
trihalomethyllradical or a phenyl radical substituted

10 with a trihalomethyl radical and R, represents a
hydrogen atom, or elternatively Rg and Rq together form
a 4- to 7-membered ring, the ester of general formula
(V) is treated with an inorganic or organic acid, where
appropriate in an organio solvent such as ao alcohol,

15 to obtain the product of general formula:

(VID)

in which R;, R, and R; are defined as above, which is
acylated by means of benzoyl chloride in which the
phenyl ring is optionally'substituted or by means of
thenoyl chloride, of_furoyl chloride or of a product of
20 general formula:
-~ R,-0-CO-X (VIII)

in which R, is defined as above and X represents a

_ Thls Sheet Has Been Reﬂlace
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I and tte $UIUL;Uﬂ is then diluted by adding 18 cnerr] of

our by int roduI[]?o(r:loirrﬁozL;isrgf@;lq;?ﬂElTémsuBEEN
il | _
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15
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CLAI V5 REPLACED New

halogen atom ot a residue -0-R, or -0-CO-0-R,, to obtain

‘a product of general formula (I) in which Z represents

a radical of general formula kII),

b) when R, represents an optionally substituted benzoyl
radical, a thenoyi or furoyl radical or a radical R,0-
CO- in which R, is defined as above, Ry represents a
hydrogen atom or an alkoxy radical containing 1 to 4
carbon atoms or a phenyl radical substituted with one
or more alkoxy radicals containing 1 to 4 carbon atoms
and Ry, représents a hydrogen atom, the protective group
formed by R; and R, is replaced by hydrogen atoms is -
performed in the presence of an inorganic or organic
acid used alone or mixed in a stoichiometric or
catalytic amount, working in an organic solvent chosen
from alcohols, ethers, esters, aliphatic hydrocarbons,
halogenated aliphatic hydrocarbons and aromatic
hydrdcarbons at a temperature of between -10 and 60°C,
and preferably between 15 and 30°C.

9. - Process for preparing a new taxoid

according to one of claims 1, 2 and 3 for which Z

represents a hydrogen atom and R; and Ry are defined as

in one of claims 1, 2 and 3, characterized in that

_10-deacety1ba¢catin III of formula:

This Sheet Has Been Rep

A
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in ﬁﬁrEﬁ___““_“‘*————— Z represents a hydrogen atomor a radical of-
5 ge [errk === i
i THIS SHEET-HP&S BEFEN g

R[err] represents

r adi cat dptuon stltuted with one or re i BERLAGED or
different atons or radi cal s chos&0 from ha

radi cal s contalnlng 1 to 4 carbon atons, al koxy radicals
containing 1 to 4 carbon atons or trifluoronethyl radicals, a

t henoyl or furoyl radical - Ho. ©O OH - or aradical Rerr]-OCO in
which R err]

is
treated witﬁ a silyl halide of general formula:
(R) ;~Si-Hal (X)

in which the symbols R, which may be identical or

5 different, represent an alkyl radical containingrl t§ 6
carbon'atams, optionally substituted with a phenyl
radical, a cycloalkyl radical containing 3 to 6 carbon
étams.or a phenyl radical, to obtain a product of

general formula:

XD

10 in which R is defined as above, which is treated with_a
product of general formula:
R’ ,-X, (XII)
in which R’, represents a radical such that R’,-0 is
identical to R, defined as in one of claims 1, 2 and 3
15 and X; represents a halogen atom or a reactive ester

residue, to obtain a product of general formula:

Thls Sheet Has Been R
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15 : - an alkyl radical containing 1 to
carbon atonms, an al kenyl radical containing 2 to == S —

carbon H"le,yimjm radi cal containing 3 to 8 THIS SHEET HAS BEEN |f
m cycl oal kyl radical containing 3 to{b RERtACEDN

atons a cycloalken@l*radlcal containing 810 6 - carbonTatons or &=

bicycloalkyl radi cal containing 7 to 10 carbon atons, these radicals

being optionally 5 substituted with oge or nore substituents chosen from

hal ogen atons and hydroxyl radi cal Raeal RoxyOrSiRlgal s containing 1 to

4 carbon atons, dial kylam no radical §

(R)3Si-0 Mo (XIH)

in which R and R, are defined as above, the silyl
protective groups of which are replaced by hydrogen

atoms to obtain a product of general formula:

(xXIv)

in which R, is defined as above, which is etherified

5 selectively at position 7 by the action of a product of
general formula:

R’ 5-X, : (Xv)
in which R’g represents a radical éuch that R’5-0 is
identical to R; defined as in one of claims 1, 2 and 3
10 and X, represents a reactive ester residue or a halogen
atom, to give the product of general formula () in
which 2 represents a hydrogen atom.
10. Process for'preparing a product

according to one of claims 1, 2 #nd 3 for which Z

15 represents a radical of general formula (II) and R, and

Ry are defined as in one of claims 1, 2 and 3,

This Sheet Has Been Replaced




|n V\hlﬂ ﬁ/ﬂg portion contains 1 to 4 carbon . atons, plperldlno
p WQZ/’# 1- pi perazinyl 10 radi cal s (optp=esaad ' .
substltuied a n 4 with an . al kyl radical co mHm&gEEIHQS‘ﬁEEN '
carbon atons or with“a - phenyl al kyl radical in whiclf the RERYACEDrti on
cont ai ns 1 to 4 carbon atons), cycl o#kyl radicals . -
to 6 carbon atons, cycloal kenyl radicals containing 4 15 . to 6 carbon
atons, phenyl rchixad¢texipedoiml that a preducti ofit geénerah Goemulagore atons
or radicals chosen from hal ogen atons and al kyl radicals containing 1
to 4 carbon atons or al koxy raghpcal ® conptaining 1 to 4 carbon
atons), cyano or carboxx&\raﬂdcals or ° Koxycar bonyl radicals in
which the alkyl portion N Qontajns ar bon at ons,
- a phenyl or [err]- or [Eﬁlljbaph opthggh)y substituted

with one or nore atons By Y O

L .
R OCOCH,

in which R,, R;, R; and R, are defined as in one of

:claims 1, 2, 3 and 4, is treated by means of a product
of general formula:

5 (R) ;84-Hal %)
in which the symbols R,_which may be identical or
difﬁerent, represent an alkyl radical containing 1 to 6
carbon atoms, optionally substituted with a phenyl
radical, or a cycloalkyl radical containing 3 to 6
iO cérbon atoms or a phenyl radical; to obtain a product

of general formula:

(XvID

in which R, R,, R3, Rslend R, are defined as abeve,
which ié functionalized at position 10 by means of a
product of general formula:

15 - R’ 4-x1 s (XII)

in wh:ch R’ , represents a radical such that R' -0 is

ThlS Sheet Has Been R
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L K\ .
radi cal s chosen from hal ogen atons and al kyl radicals 25

4 car bﬂmmm,nl,”ﬂm radi cal s containing 1 to 4
a 5= mens Bnntic het er ocycl i c radi cal preferablf
furyl and thi ényf radital s, | . {
het erocyclic radi cal containing 4 to88 carbon atons, o
substituted. with one or nore alkyl radicals containing 1 to 4
carbon atons, = identical to R;Rilefihedcpscinnone of claims 1, 2 andgR

unbranched or branched al kyl radi cal
' and X, represents a halogen atom or a reactive ester

residue, to give a product of general formula:

(XVIID)

in which R, R;, R3;, R;, R and R, are defined as above,
5 the silyl protective group of which is replaced by a-

hydrogen atom to give a product of genmeral formula:

(XIX)

which, by the action of a product of general formula
(XV), yields the product of general formula (V), the
protective groups of which are replaced by hydrogen

10 atoms to give a product of general formula (I) in which
Z represents a radical of general formula (II).

11. Process for preparing a product
according to one of claims 1, 2 and 3, characterized in
that activated Raﬁéy nickel, in the presence of an

15 aliphatic glcohol containing 1 to 3 carbon atoms or an

ether, is reaqﬁed with a product of general formula:

This Sheet Has Bee,
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'cbntarhing T°To 8 carbon atons, -~ an unhranched or branched

al ken containing 2 to 8 carbon atons,
.unbra ‘wmm“ muw“" al kynyl radi cal cont ai ni ngﬂZ HS%-’EET %BEE&

a cycl oal kyl radical containint
carbon atons " - a phenyl8%r [err]- or [err] naphthyl
radi cal 15 optionally substituted with one or nore atons or
tadi cal s chosen from hal ogen atons and al kyl, Rl kenyl , al kynyl , aryl,
aral kyl, al koxy, alkylthio, aryl oxy, aryl t hi o, hydroxyl,
hydr oxyal kyl , nmercapto, fornyl, acyl , ggcylRMt no, aroyl am no,

-al koxycar bonyl am no, 20 am no, aIkyIamrBL:RMzm kylanrno car boxyl ,
al koxycar bonyl , carbanoyl, alkquarba D

——__.._.

(XX1)

}ﬁ) v i 6COCH3

OCOCH,

in which R, is defined as in one of claims 1, 2 and 3
and R’ and R", whiéh may be identical or different, |
represent a hydrogen atom or an alkyl radical
containing 1 to 6 carbon atoms, an alkenyl radical
5 containing 2 to 6 carbon atoms, .an alkynyl radical
containing 3 to 6 carbon atoms, a cycloalkyl radical
containing 2 to 6 carbon atoms or a cycloalkenyl
radical containing 3 to 6 carbon.atams, optionélly
substituted, or alternatively R’ and R", together with
10 the carbon atom to which they are linked, form a
cycloalkyl radical containing 3 to 6 carbon atoms or a
cycloaikenyl radical containing 4 to 6 carbon atoms,

and Z,; represents a hydrogen atom or a radical of

general formula:
: /\/lk (XXID
R3 . -

15 in which R; and R; are defined as in one of claims 1 to

This Sheet Has Been Reﬁlace

T




di‘al kyl E |, cyadno, nitro and trifluoronethyl radi cal s,
a

- or a &ﬂﬂﬁ”ﬂ"ic heterocycle 25 containin F =
i dentic etero atons chosen from jhitH9 ET bdsoREEN
sul phur at oms " Sand optional ly substituted with ofERIAGRR e
i dentical or _ 85 72 —arfterent—
substituents chosen from hal ogen atons and al kyl, aryl, am no,
al kyl ani no, di @ laadhRqn@nd R, arg defiosdres iarciaimdy taohtadmeny
cyano, car boxyl , car banoyl alkylcarbannyl dlalkylcarbannyl
prodict of general formula:

(XX1m

followed, when Z, represents a radical of general
formula (XXII), by replacement of the protéctive groups
5 fepresented by Rg and/cf Rs and R, by hydrogen atoms -
under the conditions of claim 8.
12. Preparatlon process accordlng to claim
11, characterized in that it is carried out at a
temperature of between -10 and 60°cC.

10 ' 13, 4oa-Acetoxy-2a-benzoyloxy-58,20-epoxy-18-
hydr@xyf7ﬁ,10ﬁ-dimethoxy~9-oxo—11-taxen-13a-&i (2R, 38) -
3-tert-butoxyca;bonylamino-2-hydroxy-3-
phenylprop;onate.

14. 4a-Acetoxy-2a-benzoyloxy 18-hydroxy-

15 58,20-epoxy-78-methoxy-108-ethoxy-9-oxo-11-taxen-13a-yl
(2R, 38) -3-tert-butoxycarbonylamino-2-hydroxy-3-
phenylpropionate. .

- 15. 4a-Acetoxy-2a-benzoyloxy-18-hydroxy-
:Sﬁ,20-epoxy-754m§thoxy-1cﬂ-(1-propy1)oxy-9-oxo-11-

.26 taxen-13a-yl (2R,3S)-3-tert-butoxycarbonylamino-z-'

hydroxy-3-phenylprop;onate.

16. Pharmaceut:cal camp081t10n,

is Sheet Has. Been RTlaced
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5 or al koxycarbony—Tadicals, on the understanding that,

in the

coes SN mwm BITte oy v adi cars and hiﬂf ﬁgfé'awég? @@ﬁﬁ{sﬁgﬂs o

t he ot Ker¢r adi ga

and al kynyl
rTadi cal s

Rl err]

car bon

al kenyloxy r RfFFRG LR ARy of (Plains

repre

fﬁgﬂggcterized in tha

$ centain 1 to 4 carbon ato

andRERWACERe al Kenyl

radicals .10 contain 2 to & carbon atons, and that the aryl

are phenyl _or {erré-_or [err]-naphthyl radicals,
i

atons_jn an unbranched or branched
1%

n 5
?%%ﬁggkgﬁswﬁhcﬁnzunbranche

t FonFaing 2holeast cenRePEPHYCE to 6

- an
d or

car bon at one THPERPEHER horndiep oF SatEh of frhdfa “Trzforad Mro 210 ©
cyc oal kyl 0xyo gt GO G %o Sadre FharfdbBReL ELETH: -

5

10

15

20

acceptable diluents or adjuvants and optionally one or

more;compatible and pharmacologically active compounds.

17. Pharmaceuﬁical composition,
characterized in that it contains at least the product
according to claim 13 in combination with one or more
pharmaceutically acceptable diluents or adjuvants an&
optionally one or more coﬁpatible and pharmacologically
active compounds.

18. Pharmaceutical composition,
characterized in that it contains ;t least the product
according to claim 14 in cambipation with one or more

pharmaceutically acceptable diluents or adjuvants and

.optionally one or more compatible and pharmacblogically

active compounds. .

19. Pharmaceutical composition,
characterized in that it contains at least the product
according_to claim 15 in combination with one or more
pharmaceutically acceptable diluents or adjuvants and
optionally one or more compatible and pharﬁacologically

active compounds.

This Sheet Has Been Rerlaced
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- acy enyl oxy radical ‘containing 4 to 6 carbon at o-rhs_, :
t hese radical s onally substituted with one or - nor e hal ogen.

at-onms o oxy radical containing 25 .1°to,4 carbon dtons, an .
o kylth f m’ ”' ng 1~ .to 4 carbon‘atoms or a:carboxyl =~ 'l
a

radi cal

xycar bonyl radi cal in which the al kyI pottioh - **

contains 1 to 4 car bon" atons, a cyano or céMbam) I
73 . . radical or an N-al kyI car banoyl or N, N-d| al kyl car bam)yl

radi cal in which each al Kyl port!oni& ] &AJTIbRISA' o ‘carbon atoms or,

with the mtrogen atomto which it

10

15

1 - Nouveaux taxoides de formule générale :

By

"H :
HO .\ OCOCHs
| ococ Ho

dans laquelle : _ |
' Z représente un atome d'hydrogéne ou un radical de formule générale :
RINH 0

o gl
. ”

IOIN-
g

dans laqueile :

Ry représente . _

- un radical benzoyle éventuellement substitué par un ou plusieurs atomes ou
radicaux, identiques ou diﬁ"érent.s' choisis parini les atomes d'halogéne et les radicaux
alcoyles contenant 1 & 4 atomes de carbone alcoxy contenant 1 & 4 atomes de carbone
ou tnﬂuoromethyle thenoyle ou furoyle '

- ou un radical R2-0O-CO- dans lequel Ry represente

; ""'-’“-., - un radical alcoyle contenant l 4 8 atomes de carbone, alcényle

contenant 2 a 8 atomes de carbone alcynyle contenant 3a 8 atomes de carbone '

cycloalcoyle contenant 3 a 6 atomes de carbone, cycloalcenyle contenant 4 & 6 atomes |

de carbone, bicycloalcoyle contenant_ 7 & 10 atomes de carbone, ces radlcaux étant

_ éventuéllement substitués par un ou plusieurs substituants choisis parmi les atomes

d'halogéne et les radlcaux hydroxy, alcoxy contenant 1 4 4 atomes de carbone,

dxalcovlammo dont chaque partxe alcoyle contxent 1 4 4 atomes de carbone pxperldmo o

_morpholmo,_ plp_erazmyl-l _(eventue,llement substitué en _-4 par un radical. alcoyle .

contenant 1 4 4 atomes de carbone ou par un radical phénylalcoyle dont la partie

- .
*



| inked, forns a saturated 5- or 6-nenbered heterocyclic 5 radi cal
opti onal | y containing a second hetero atom chosen from oxygen,

saareal ORI o » coPboo et os"or™ bhemyt " i ot Chrta .o
phenyl al kyl* rédl tal™in® wich the alkyl portion contains 10 ~ 1-tei.4 caﬁbo-n_

at ons, _ Rierr] represents: 45 . - - an alkoxy

radi cal -cont ai ni ng 1 to 6 carbon ~ atonms in an unbranched or - branched
chain (optionally - subst ituted with an al koxy radical containing 1 to -
4 15 carbod caylsr@ﬂﬂent a 4 atomes de carbong), eyckealipyiexgontenantc3|a @@Fﬂfa‘i’snﬁi?\g 3
go.t g 5 car Ql%Bn@,t Qralcényle contenant 4 & 6 atoftds %ekéé?lyclngx%én?fy (é%ntﬁaﬁhﬁhp' ng

substitué par un ou plusieurs atomes ou radicaux ch_oxsxs parmi les atomes d'halogene
et les radicaux alcoyles contenant 1 4 4 atomes de carbone ou alcbxy contenant 144
5 atomes de cai'bone), .cya_no, éa_rboxy ou alcoxycarbonyle dont la partie alcoyle cor_itieht _' .
14 4 atomes de carbone, o ' B
| - un radical phényle ou a- ou ﬁ-naphtyle éventuellement substitué |
par un ou plu51eurs atomes ou radicaux choxsns parmi les atomes d'halogene et les
radicaux alcoyles contenant 1 4 4 atomes de carbone ou alcoxy contenant l1a4 atomes
10 de cérbone ou un radical hétérocyclique éromatiqui_a a 5 chainons choisi de préférence
| 'parrm les radicaux furyle et thiényle, I =
o * - ou un radical hétérocyclyle saturé contenant 4 6 atomes de
carbone eventuellement substxtue par un ou plusieurs radlcaux alcoyles contenant 1 a4
atomes de carbone
15 Rz repres’ente : _
' - un radical aléoyie droit ou, ramifié conterié.ht' 1 & 8 atomes de carbone,
- alcényle droit ou ramifié contenant 2 4 8 atomes de carbone, |
- alcynyle droit ou ramifié contenant' 2 4 8 atomes dé carbone,
_ - cycloalcoyle contenant 3 a 6 atomes de carbone |
20 . - phenyle ou a- ou B—naphtyle _ _
éventuellement substitué par un ou plusiéurs atomes 6u 'radicaux choisis parrﬁi les
atomes d'halogéne et les radlcaux alcoyles, alcénylzs, alcynyles aryles aralcoyles
alcoxy, alcoylthxo aryloxy, arylthlo hydroxy, hydroxyalcoyle, mercapto formyle, |
o acyle, acylamino, aroylammo alcoxycarbonyl-ammo ~ amino,’ alcoylamm_o,
25 dialcoylamino, carboxy, alcoxycarbonyle, | carbamoyle ' alcoylcarbamoyle,_
| dialcbylcarbanioyle Cyano, nitro 'et.triﬂuororﬁéthyle . |
- ou un hétérocycle aromatxque ayant 5 chainons et contenant un ou plusieurs
3 heteroatomes 1dent1ques ou différents, ChOlS]S parmi les'atomes. d’azote d'oxygene ou
de soufre et _ - '
30 éventuellemeﬁt substitué par un ou pluéieurs' substituants, identiques ou différents,

choisis parmi _les' atomes d'halogéne et les radicaux alcoyles, -aryles, amino,



car bm - a cycloal kyl oxy radical containing 3 to 6

car bo ~a cycl oal kenyl oxy radi cal containing. 3to6 .
car bo ""””,’](Wl’fese r adi cal S being optionally substituted with one or .
25 nore fal bgem "a or . with an al koxy radical- contalnlng 1to 4.
carbon atons, an aIkyIthlo radi cal containing 2 to-4 carbon At 0MMBe«0r &

a car boxyl radlcal an alkyloxycarbdﬁyl radi cal in which the alkyl
portion ' 74 contains 1 to 4

car bon at ons,

15

- 20

25

ano or carbannyl

al coy amino, dialcoylamino, alcoxycarbonylamino, acyle, _arylcérbo_nyle, cyano,
. carboxy, carbamoyle, alcoylca:bamoy_lé, dialcoylcarbamoyle ou alcoxycarbonyle, étant

" entendu -que, dans les substituants des radicaux phényle, a- ou [B-naphtyle et

hétérocyclyles aromatiques, les radicaux.alcoyles et les portions él&:o_ylgs des autres

radicaux contiennent 1 4 4 atomes de carbone et que les radicaux alcényles et alcynyles

contiennent 2 4 8 atomes de carbone et que les radicaux aryles sont des radicaux

- phényles ou a- ou'ﬁ-naphtyles,

R4 represente _ _

- un radlcal alcoxy contenant 146 atomes de carbone en chaine droite ou
ramifiée, N |

- aléényloxy contenant 3 i 6 atomes de carborie en chaine droite ou ramifiée,

- alcynyloxy contenant 3 4 6 atomes de carbone en chaine droite ou ramifiée,

- cycloalc'oyloicj contenant 3 4 6 é.tomes de carbone, '

- cycloalcenyloxy contenant 4 a6 atomes de carbone

ces radlcaux étant éventuellement substltues par un ou plus1eurs atomes d‘halogene ou

par un radical alcoxy contenant 1 & 4 atomes de carb_one, alcoylthio contenant 1 a 4

atomes de carbone, ou un _rad_ical carboxy, alcoyloxycarbonyle dont la partie alcoyle
'c'o_ntient_-i & 4 atomes _'de, _carbone;' cyano, carbamoyle, N-alcoylcarbamoyle ou
N,N-dialcoylcarbamoyle dont chaque partie alcoyle contie_ht 1 4 4 atomes de carbone
- ou formé é\'/ec_ I'atome d'azote auquel elle e'sf _lié_é un radical he’térocycliqug saturé

- contenant 5 ou 6 chainons et éventuellement un second hétéroatorrie choisi parmi les:

atomes d'oxygene de soufre ou d'azote éventuellement substitué par un radical alcoyle

contenant 1 a4 4 atomes de carbone ou un radical phenyle ou un radlcal ‘phénylalcoyle

dont la partie alcoyle contient 1 a 4 atomes de carbone,

R; represente _ _
~ - un radical alcoxy contenant l 4 6 atomes de carbone en chaine droxte ou

ram:ﬁee (eventuellement substitué par un radical alcoxy contenant '1 &4 4 atomes de

_carbone),

.- 'al"cényloxy contenant 3 a 6 atomes de carbone,
- alcynyloxy contenant 3 a 6 atomes de carbone,

- cycloalcoyloxy contenant 3 4 6 atomes de carbone,’

¥



radu;a,l_ar_a,n_N-_aJ_kng_carbarmyl or N, N-di al kyl car banoyl radi cal i n
whi ch each al knmlﬁrtron contains 1 to 4 . "~ carbon atons or,. with the

nr_tro ﬂ’l’l"l'lﬂ is 5 linked, fornms a saturated 5- or 6- menbered. -
het er |cal optionally containing a second hetero atom . .’

chosen fronroxygen sulphur or nitrogen at ~ “optionally substituted
w th an al kyl radical containing - . 1to 4'carbon atons.or a phenyl
radi cal- or a 10 phenylal kyl radical in which the al kyl portion contains

1 to 4 carbon atons._.ucloal Neh g:bﬂa% ccording to claim1l:
for whi ch - cycloalcényloxy cfntegalﬁgs%gts aésﬁi;é’ roggﬁ atomor a radical -

of 15 genermb rddicany |léesng érbehtueﬂem&ttcshbﬂteésrdar mmuqﬂmnﬁms atores dihglogéne ou . E
radical or a radical .Rerr]-O-CO in which err epr
tert-butyl radi@an radical alcoxy contenant 1 a 4 atome ng oymuo_co_ntenant 244
atomes de carb_one, ‘ou un radical carboxy, alcoyloxycarbonyle dont la partie alcoyle
5. contient 1 4 4 atomes de c_arbo_né, cyano; carbamoyle, N%lboyicarbémoylé ou-N,N-'.
dialcdylcarbamoyle dont chacrue partie alcoyle contient 1 4 4 atomes de carbdn_e ou
forme avec l'atome d'azote auquel elle est lie un radical hétérocyclique  saturé
‘contenant 5 ou 6 chainons et éventuellement un second hétéroatome choisi 'pan'ni 'les
~ atomes d'oxygéne, de soufre ou d'azote éventuellement substitué par un radical alcoyle
10 contenant 1 & 4 atomes de carbone ou un radical phényie ou un radical phénylalcoyle

dont la partie alcoyle cqnﬁent 1a4 atomes de carbone.

2- Nouveaux taxoides selon la revendrcanon 1 pour lesquels
'z représente un atome d'hydrogéne ou un radical de formule generale (II)
' darls laquelle Ry représente un radical benzoyle ou un radical Ry-O-CO- dans lequel
15 R; représente un radical tert-butyle |
et R3 représente : _
-un rad_ical élcoyle contenant 1 4 6 atomes de carboﬁe,
- aléényle contenant 2 a 6 atomes de carbone,
- cycloalcoyle contenant 3 2 6 atomes de carbdne,
26- . phényle ' | | | _
eventuellement suﬁstxtue par un ou plusieurs atomes ou radrcaux, 1dent1ques ou
- dlﬁ'erents choisis parmr les atomes d'halogene et les radlcaux alcuyles, alcoxy,
_ dnalcoylammo acylammo alcoxycarbonylammo ou tnﬂuoromethyle
- ou un radical furyle-2 ou -3
.25 ' - thiényle-2 ou -3 ou
| _ - thiazolyle-2, -4 ou -5 et . ]
R4 et R;, 1dent1ques ou drfferents representent chacun un radlcal alcoyloxy

- droit ou ramnﬁe contenant 1 a6 atomes de carbone.

3 - Nouveaux taxoides selon la revendication 1 pour lesquels Z représente un

30 - atome d'hydrogéne ou un radical de formule générale (II) dans laquélle Ry représente



and. R[err

carbon
carbon

75

car

10

represents: - .an al kyl radical containing 1 to 6 :
'””m" - - an alkenyl radical containing 2 to 6 .
m”"””'@ - a cycl oal kyl radical:contarnjng 3-to--:

. - a phenyl radical* ::, ~.optionally |

substltut ed wi-th one or nore identical or 48 d|_fferent ato_ms ‘oreeradi cal g
chosen from hal ogen atoms -~ and al kyl,

bort attons

un radical benzoyle ou un fadical'Rz-O'-CO- dans lequel Rz repfés_e‘nte' un radical t_eri- |
butyle et R3 représente un radical isobutyle, isobutényle, butényle, cyclohexyle,
phényle furyle-z furyle-3, thiényle—2 thxenyle-3 thxazolyle-z thiazolyle-4' ou

thxazolyle—S R4 et Rs, identiques ou dxfferents représentent chacun un radical

methoxy, éthoxy ou p_ropoxy.

4- Procede de preparatxon des taxoides selon I'une des revendications 1, 2 ou

3 pour lequel Z represente un radxcal de formule générale (II) caractérisé en ce que

I'on estérifie un produit de formule generale

R, 9 Rg

HO v am

(/2
HO '\ OCOCH
ococ JH,

" dans laquelle R4 et Rs sont définis comme dans l'une des revendlcatlons 1, 2 ou 3, au

~moyen d'un acide de formule generale
_ I\N’RG o) . . .
AN @)

ox

g dans laquelle Rj et R3 sont deﬁms comme precedemment ou bien R6 represente un
atome d'hydrogene et Ry représente un groupement protecteur de la fonction

s

hydroxy, et ou bien R5 et' R7 forment ensemble un heterocycle sature a50u6

chamons ou d'un dérivé de cet acide pour obtenir un ester de formule generale

al koxy, dial kyl amno, acyl am no,



al koxycar Wuorom&*t hyl radi cal _ - or a 2- or

3-furyl, W / - or 3-thi enyI or : - 2-, 4- or
5-t hi azonI Fa //I/M - Rlerr] and Rlerr], which may be-
identical or " die ent each represent an unbranched or branched

al kyl oxy radi cal contai ning 1 to 6 carbon ons. 3. . New
taxoi ds according to claim1 for - whi'th Z represents a hydrogen at om

or a radical of 10 general formula (I1) in which R[err] represents a

genzoyl tert- 5{?} 18.8&%{1&%]3&%3% %53}% etr%]ﬁlsggt%%ﬁgls aft sogr y%&”{hh".nE SRR

| sobut enyl, %l lééy grbepanents pflﬁéﬁié’drs r@prEanVés, ar Ry et/du Ry wi Ry2parhdesny |,
3-thienyl, | azo 4 t hi azo or th| azol yl radical, and

Rlerr] and R[eatcnitesd}hyldodgenay be

5 - Procédé selon la revendtcatron 4 caractérisé en ce que l‘estenflcatron est

(¥

effectuée au moyen d'un acide de formule générale (IV) en presence d'un agent de
~ condensation et d'un agent d'actwatton dans un solvant orga.mque 4 une température

| comprlse entre -10 et 90°C.

6- Procede selon la revendication 4 caractérisé en ce que l'estenfrcatmn est
effectuee au moyen d'un acide de formule générale (IV) sous forme danhydnde :
10 symétrique en operant en presence d'un agent d'actwatxon ‘dans un solvant orgamque

- dune temperature comprise entre 0 et 90°C.

-----

‘effectuée en ut111sant I'acide de formule generale 18] ‘sous forme d‘halogenure ou
sous forme danhydnde mixte avec. un acide ahphatxque ou aromat:que
15 eventuellement prepare in situ, en presence d'une base en opérant dans un solvant

organique 3 une temperature comprise entre 0 et 80°C.

8. - Procédé selon 1a revendication 4 caractérisé en ce que l'on remplace les
Oroupements protecteurs Ry et/ou Rg et R7 par des atomes d'hydrogene en operant

selon leur nature de la maniére sutvante

20 1) Iorsque R6 représente un atome dhydrogene et Ry représente un groupement .
protecteur de la fonctlon hydroxy, on remplace les groupements protecteurs par des
atomes d'hydrogéne au moyen d'un acide minéral ou organique utilisé seul ou en |
mélange en .opérant dans un solvant organique choisi parmi les alcools, les éthers, les

 esters, les hydrocarbures aliphatiques, les hydrocarbures aliphatiques halogenes les

hydrocarbures aromatrques ou les nitriles 4 une temperature comprise entre -10 et

N
h

60°C, ou au moyen d'une source - d'1o_ns fluorures tel qu'un complexe acide

fluorhvdrique-triéthylamine ou par hydrogénation catalvtique,



i dentical or
radi c Process.for preparing the taxoids
accoram'll "I"“Immllmllar s 1 2 and '3 for which Z 20 represents a

radi cal* ofc generals fornul a

gener al

drfterent each represent a nethoxy, et hoxy or propoky

formul a: . 76 [err] . o _ _ e
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15

20

50

'2) lorsque Rg et Ry forment ensemble un hétérocycle saturé 4 5 ou 6 chainons de

fonnu_le générale :

| Rl-NYO (VI)

KR
dans laquelle Rj est deﬁm comme precedemment Rg et Rg 1denttques ou différents, .
representent un atome d’hydrogene ou un rad1ca1 alcoyle contenant 1 4 4 atomes de

carbone, ou un radical aralcoyle dont la partie alcoyle contient 1 4 4 atomes de

carbone et la partie aryle represente. de preference ‘un radical phenyle.

eventuellement substttue par un ou p1u51eurs radicaux alcoxy contenant 1 i 4 atomes
de carbone, ou un radical aryle représentant, de préférence un radical phényle
éventuellement substitué par un ou plusieurs radicaux alcoﬁcy contenant 1 & 4 atomes
de ‘carbone, ou bien Rg représente un radical alcoxy contenant 1 & 4 atomes de

carbone ou un radical trihalométhyle tel que"trichlorométhjrle ou un radical phényle

 substitué par un radical trihalométhyle tel que trichlorométhyle et Rg représ'ente un

a.tome d'hydrogéne, ou bien Rg et Rg..foz_"ment ensemble avec l'atome de carbone

auquel ils sont liés un cycle ayant 4 & 7 chainons, on remplace le groupement

' protectettf formé par R6 et Ry par des atomes d‘hydregéne en opérant, selon les

significations de Ry, Rg et Rg, de la maniére suivante :
 a) lorsque- Ry représente un radical tert-butoxycarbonyle Rg et Rg,
1dent1ques ou dtﬁ'erents representent un radical alcoyle ou un radical aralcoyle ou

aryle ou blen Rg représente un radical tnhalomethyle ou un radtcal phényle substltue

par un radical trihalométhyle, et Rg represente un atome d'hydrogene, ou bien Rg et |

~ Rg forment ensemble un cycle a‘y_an_t de 4 4 7 chainons, on traite I'ester de 'forrnuie

générale (V) par un acide minéral ou organique éventuellement dans un solvant

organique tel qu'un alceol pour obtenir le produit de formule générale :

characterr zed in that a product of



in which Rerr] and Rerr] are defined as in one of clains 1, 2 © and 3,

7 N BT Rﬁzrsf' o ST e e e e

Rlerr]* 5¢ rieprresents a hydrogen atom and Rlerr] represents:a’ gl’dup

protect| ng the "hydroxyl function, R[err]S and Rerr] ‘together '+ forma
saturated 5- or -6-rrenbered-heterocyc| e, 15 means of a deri'vative of
this aci_d, ‘to obtain an ester, ~of general forrrul a. J[err] ' :

_ _ R, "o

(vID

HN 0\
R o !
. OH H 3
"HO Y OCOCH3
| ococ H, -

 dans laquelle R3, R4 et Rs sént_ définis comme pfécédemment; que l'on acyle au
moyen de chlorure de benzoyle dans. lecjuel le noyau phényle est éventuellement
substitué, de'chlorure' de thénbyle,‘ de éhlo_rure de furoyle. ou d'un produit de formule -

5 générale.: - | '
| | R-0-CO-X (VIID)

dans laquélie Ry est déﬁﬁi comme précédemment et X représente un atome

d’halogéne ou un reste -O-R2 ou -O- CO -0O-Ry, pour obtenir un produit de formule'

_ ._generale (D) dans laquelle Z represente un radical de formule generale (1ID), _

10 b) Io_rsque R représente un radical benzoyle eventuellemgnt substitué, thénoyle ou.

| furoyle ou un radical R20-CO- dans lequel R est défini comme précédemment, Rg

.représente un atome d'hydrogéne ou un radical alcoxy contenént 1 a 4 atomes de

.carbone ou un radical phényle substitué par un ou plusieurs radicaux alcoxy
conteriant 1 & 4 atomes de carbone et Rg represente un atome d'hydrogéne, on

15 remplace le groupement protecteur formé par Rg et R7 par des atomes d‘hydrogene.
- effectue en présence d'un acxde mmeral ou organique utilisé seul ou en mélange en '

quanute stoechlometnque ou catalytxque en operant dans un solvant organique

| chom parmi les alcools, les éthers, les esters, les hydrocarb_ures aliphatiques, les .

. hydtocarbures' aliphatiqués halogénés ‘et les hydrocarbures aromatiques & une

20 . température corhprise entre -10 et 60°C, de préférence entre 15 et 30°C. ’

9 - Procédé de "préparation ~d'un nouveau taxoide selon l'une des
' 'reVehdica;ions 1, 2 ou 3 pour lequel Z représente un atome d'hydrogéne, R4 et Rs
sont définis comme dans I'une des revendications 1, 2 ou 3 caractérisé en ce que l'on

traite la 10-désacétyl-baccatine 11 de fom-lule' :



10 inM] R[err],' Rlerr], Rerr], and Rerr] are d'ef. -
I ned as a “‘nﬂmeot ective groups of which, represented by R[err]
and/ or “ﬂ“‘““‘““ rr], are replaced by hydrogen atonms. -

77

®5.5 Process according to ¢claim4, cthar act eh‘ze‘d [ n‘
t hat the esterlf_l cation is perfornmed - y neans of an acid of ‘génerdl °*
formula (I'V) in the presence of a .co%den5| ng agent and an activating
agent 5 in an organic .solvent at a tenperature of between -10. . and
90C." ' S . : o _ L

(R),Si-0 1~ (XIm)

~dans laquelle R et R4 sdnt déﬁnis comme précédemment, dont on remplace les
groupements protecteurs silylés par des atomes d'hydrogene pour obtemr un produit

~ de formule générale :

(XIV)

dans laquelle R4 est défini comme precedemment qui est éthérifié selectlvement en
position 7 par action d'un produxt de formule générale :

R5-X3 XV)
dans laquelle R'5 représente un radical ie_l que R's-O est identique a Rs défini comme
10 dans l'une des revendications 1, 2 ou 3 et X3 représehte un reste d'ester. réactif ou un
| atome d'halogene pour donner le prodult de formule generale @ dans laquelle Z

represente un atome d' hydrogene

- 10 - Procédé de preparatlon dun prodult selon l‘une des revendxcatxons 1,2
ou3 pour lequel Z représente un radlcal de formule générale (II), R4 et R5 sont
15  définis comme dans l'une des revendxcatxons 1 2 ou 3 caractérisé en ce que I'on traite

un produit de formule generale



6. Preeess—according to claim 4, characterized in that the
esterification is perfornmed by neans of an acid of general formula
(rv) i "H[mm m f the symetrical anhydride, working in the presence -
of an m“"rl n an organi c solvent at a temperature,of .- ;.
between 0 ‘and 7. Pragess according to claim4, :
characterized |n that t he esterlflcatlon S performed 15 . using the acid

of general formula (1V) in halide form . or in the formof a m xed
anh'ydri de with an aliphatic . onggyi ¢ _acid, optionally prepared in
situ, in the pr eserGe qts a base Y n an organic solvent at a

t enperature of between 0 aqd &0 20. 8. ~ Process according to.

claim 4, - characterize#l if] that | ve groups rr] and/ or
Rlerr] /\JLO“ &Y |

dans ‘laque'lle Ry, R3, Rget Rj sont définis comme dans l'une des revendicatiotts 1,2,
3 ou 4 au moyen d'un produit de formule générale : | '
(R)3Si-Hal (X
5 dans laquelle les symboles R, identiques ou diﬁ‘érents, représentent un radical alcoyle’
| 'contenant 1 4 6 atomes de carbone, éventueliement substitué par un radical phényle,

ou un radlcal cycloalcoyle contenant 3 aé atomes de carbone ou un radical phényle.

pour obtenir un produtt de formule generale

NN - HO O o-si), .
/\:/U\O . | (XVII) |
O-R, 0 |

HO % OCOCH
| ococ H,
10 dans laquelle R, R}, R3, Rg et R7 sont définis comme precedemment qui es.’_ :
| 'fonctlonnahse en posmon 10 au moyen d'un prodult de formule ; 'enerale '
RyXp o
~ dans laque_lle R'4 représente un radical tel que R's-O. est identique & Ry défini comme
_dans l'une des revendications 1, 2 0u3let X représente un atome d'halogéne ou un

15 reste d'ester réactif pour donner un produit de formule générale :



and Rerrj—are—+eplaced by hydrogen atoms, working, dependi ng on their

nat ur e foll ow ng manner: 1) Wnen Rlerr] represents a hydrogen
atom i}'m&”ﬂg’ ”ﬂt g"ents 25 a group protecting the hydroxyl function,
t he oups are replaced by hydrogen atons by - . maans of;
an inorganic or orga ic acid used al one or 55 m xed, working in. an B
organi ¢ solvent chosen from . 78 -

al cohol s, ethers, esters, ali phat ic hydrocar bons, hal ogenat ed-

al i phati c hydrocarbons, aromatic hygr ocar bons or nitriles at a _
tenperature of betweenR\ R, 10 and 6Q[ efr] O-SiR)sby means of a source of
quorlde i ons N- O

e ] ~ XV
Rmt O O N Yo -
| a |

dans laquelle R, Ry, R3, Rq, Rg et Ry sont définis comme piécédemment dont le
groupement protecteur silylé est rerripl'acé par un atome d'hydrogéne pour donner.un

produit de formule générale :

N 0 .
: . . : XIX)
R3 H O ( .
O-R,; -
5
qui, par.action d'un produit de formule géhérale (XV) conduit au produit de formule
générale (V) dont les groupements protecteurs sont remplacés par des atomes
d'hydrogéne pour donner un produit de formule generale §)) dans laquelle Z
représente un radlcal de formule générale (II).
10 _ 11 - Procede de preparatxon d'un produit selon I'une des revendxcatzon 1 2

-ou 3,~caractense en ce que l'on fait réagir du mcke] Raney. activé en presence d'un
alcool ahphanque contenant 1 4 3 atomes de carbone ou d'un éther sur un prodult de

‘formule generale



5 such as a hydrofluoric acid/triethylam ne conpl ex, or by catalytic

hydrog”"m’"mu when Rlerr] and Rlerr] together forma saturated 5-
or ww"””ﬂ terocycl e.of general fornmula: [err] -l n
Rlefr]tis"defimed as above and Rlerr] "and Rl err], which may 10 be '
|dent|cal or different, represent a hydroggg atom or an al kyI radicafl
containing X to 4 carbon atons, or. an aral kyl radical i'n which the
al kyl portion contains 1 t.o 4 carbon atons and the aryl portion
preferably - represents a phenyl radical optponally substituted with
15 one or nore al koxy radicals containing 1 to/Lcar bon atoms, or an
aryl radical preferably representing a - ' ' '

(XXT)

dans laquelle Ry est déﬁn_i comme dans l'une des revendications 1;2 ou3, R' et R",

: id_ehtiques ou différents, représentent un atome d'hydrogéne ou un radical alcoyle
~contenant 1 4 6 atomes de carbone, alcényle conteniant 2 4.6 atomes de carbone,

5 alcynyle contenant 3 4 6 atomes de carbone, cycloélcoyle contenant 2 4 6 atomes de
carbone ou cycloalcényle contenant 3 4 6 atomes de carbone éventuellement substitug,

ou bien R' et R" forment ensémble avec l'atome de cérbone auquel ils sont liés un
radi‘cal_éyclbalcoyle contenant 3 4 6 atomes de carbone ou un radical cycloalcényle
contenant 4 & 6 atomes de carbone, et Z; représente un atome d'hydrogéne ou un

10 radical de formule générale :
Ry Ry
AL o
R S
OR,
ddftﬁ"ﬁquelle R et R3 sont définis comme dans l'une dés revendications 1 4 3 et Rg et

R; sont définis comme dans la revendlcatlon 4, pour obtenir un produit de formule

générale :



phenyl radi cal optionally substituted with one or nore al koxy

radi e

Rl err] represents a hydrogen atom or alternatively Rerr] -and

R err], together with the carbon atomto which they are |inked,

79 forma 4- to 7-nmenbered . ing,the protective group forrred
by Rlerr] and Rerr] is replaced bysqydfogRy atons, _ worki ng,

dependi ng on -the meani ngs of R[e

10

15

0 4 carbon atons, or ~alternatively R err]

and R[err]

ZI-O i (XX1ID)

_ f I
HO  \ OCOCH,

OCOC H,

suivi, lorsque Z1 représente un radica;l de formule générale (XXII), du remplaéement o

des groupements protecteurs représentés par Rg et/ou Rg et Ry par des atomes

d'hydrogene dans les conditions de la revendication 8.

12 - Procédé de préparation selon la revendication 11 caractérisé en ce que :

I'on opére i une température comprise entre -10 et 60°C.

13 - Le tert-butoxycarbonylamino-3 hydroky-z phényl-3 prbpionate-(ZR',ZoS) _

d'acétoxy-4a bénzoyloxy~2a épbxy-5_[3,20 hydroxy-13 diméthoxy-7(3,108 oxo0-9

‘taxéne-11 yle-13ax.

14 - Le téft—butoXycarbonylamino~3 hydroxy-2 phényl-3 propionate-

-(2R,38) d'acétoxy-4a benzoyloxy-2a hydroxy-lﬁ époxy-5[3,20 methoxy-7 |3 éthoxy-
108 ox0-9 taxéne-11 yle-13c. '

15 - Le 'tert-bUtoxyca;rbonylamino% hydroxy-2 phényl-3 propionate-
(2R, SS) d'acétoxy-4cr benzoyloxy-2a hydroxy-lﬁ époxy-53, 20 methoxy—?B (propyl-
l)oxy-IO{.’. oxo-9 taxéne-11 yle-13ct.

16 - _Composition pharmaceutique caractérisée. en ce qu'elle contient au
'm_oi_n_s un prodhit selon l'une des revendications 1, 2 ou 3 pour lequel Z représente un
‘radical de formule générale (II) en association avec un ou plusieurs 'di_luants ou
adjuvants - pharmaceutiquem_eht ac_ce_pt'ables et éventuellement un ou plusieurs

composés compatibles et pharmacologiquement actifs.

17 - Comnosition pharmaceutique ‘caractérisée en ce qu'eile contient au

moins le produit selon la revendication 13 en association avec un ou plusieurs diluants -

represe d| cal containing 20 1 to 4 carbon atons or a L
trihal Mm\l Wmﬁuch as trichl ororret hyl or a phenyl radical *-: ;-
substi tri hal onet hyl radi (;7 such as trichloronmethyl and- -



the follow ng nmanner: a) when Rlerr] represents a

o P 52, 2o o R e

aryl radicdl, ortalferhatively Rlerr] represents a . trihal onet hyl ,,*
radi cal or a phenyl radical substituted @ wth a trihalonmethyl radical
and Rl err] represents a hydr ogen atom or alternatively R err] and
Rlerr] together form a 4- to 7-nenbered ring, the ester of general
fornul a ol Vadjivants' Bﬁérﬁgcéﬂnhﬂexﬁéht' ME@@HE& e@rev@ﬁﬁél'lﬁnﬁ"en@%nd ouVhIgsisurs
appropriate in an organic_solvent such as an al cohol, to obtain the
product of gen@np@se{i oempdtibles et pharmacologiquement actifs. [err]

18 - Composition pharmaceutique caractérisée en ce qu'elle contient au
moins le produit selon la revendlcatxon 14 en assocxatxon avec un ou plusieurs diluants
5 ou adjuvants pharmaceutiquement acceptables et éventuellement un ou plusieurs

composés compatibles et pharmacologiquement actifs.

19 - Composition pharmaceutique caractérisée en ce qu'elle contient au
moins le produit selon la revendication 15 en association avec un ou plusieurs diluants
ou adjuvants pharmaceutiquement acceptables et éventuellement un ou plusieurs

10 composés compatibles et pharmacologiquement_ actifs.



-

in which Rlerr], Rerr] and R err] are defined as above, which is

acyl atig mm enzoyl chloride in which the phenyl ring is
optionmwmum H[Im or by neans of t henoyl chloride, of furoyl

chlori tie or ‘of "a prolluct of 20 generalgsfornul a:

Rerr]-0CO X (viin) in which Rerr] is defined as above and X
represents a CLAIMS 80 hal ogen at om
or aresidue -ORerr] or -OCOORerr], to obtain a product of

general formula (1) in #hi chNew diaxedsis ©f general formula:

o

in which:
Z represents a hydrogen atom or a radical of

5 general formula:

Q-
mI

in which:
R, represents
- a benzqyl radical optionally substituted
with one or more identical or different atoms or
10 radicals chosen from halogen atoms and alkyl radicals
containing 1 to 4 carbon atoms, alkoxy radieals
containing 1 to 4 carbon atoms or trifluoromethyl
- radicals, a thenoyl or fﬁroyl radicali
- or a.radical R,~-0-CO- in which R,
15 represents:
- an alkyl radical containing 1 to 8
carbon atoms, an alkenyl radical containing 2 to 8

carbon atoms, an alkynyl radical containing 3 to 8



R
a radical of general formula (I11), b) when Rl err] represents an

opt i nmumﬂmlt“t‘ benzoyl 5 radical, a thenoyl or furoyl radical or
a raa | in which Rerr] is defined as above, Rerr] .
represents & " hydrogen atom or an koxy radical containing 1 to 4

carbon atons or a phenyl radical substituted with one or nore al koxy

radi cal s conggrBbAdatons, 4acayéqaa4k9&sraa@car1dc%h%r HhimRPreates a
hydrogen atom the protectlve group formed by Rerr] and Rerr] is

replaced by Bxébegcatamg)Sal eycloal Frﬁo&&ad.da!l dontaiedeRra Ao &
I norgani ¢ or organic acid used alone or mxed in a stoichionetric or

cat al yti c ancagbonwatbmedornaabieygidvalkyldl vadicalosentalining roal cohol s,
ethers, esters, aliphatic hydrocarbons, hal ogenat ed al i phatic
hydr ocar bonsl@ndazbonaaitoms, themedredicedssbeaing optiomaldiye of bet ween
-10 and 60[err gg;tuted with one or more substituents chosen from
halogen atoms and hydroxyl radicals, alkoxy radicals
containing 1 to 4 carbon atoms, dialkjlamino radicals
in which each alkyl portion contains 1 to 4 carbon
atoms, piperidino or morpholino radicals, l-piperazinyl
10 radicals (optionally substituted at position 4 with an
alkyl radical containing 1 ﬁq 4 carbon atoms or with a
phenylalkyl radical in which the alkyl portion contains
1l to 4 carbon atums), cycloalkyl radicals contalnlng 3
to 6 carbon atams, cycloalkenyl radicals containing 4
15 to 6 carbon atoms, phenyl radicals (optionally
substituted with one or more atoms or radicals chosen
from halogen atoms and alkyl iadicals containing 1 to 4
carbon atoms or alkoxy radicals containing 1 to 4
carbon atoms), cyano or carbbxyl radicals or
20 alkoxycarbonyl radicals in which the alkyl portion
coﬁtains 1l to 4 carbon atoms,

- a phenyl or a- or f-naphthyl radical
optionally substituted with one or moﬁe atoms or
radicals chosen from halogen atoms and alkyl radicals

25 containing 1 to 4 carbon atoms or alkoxj radicals -
containing 1 to 4 carbon atoms, or a 5-membered

aromatic heterocyclic radical preferably chosen from

furyl and thienyl radicals,



aQQ_ELQLﬁLabL¥—bemeEh 15 and 30[err]C. 9. Process for
preparlng a neﬁﬂ E“ id 20 .according to one of clains 1, 2 and 3 for which

‘“\m “‘m hydrogen at om and R[err] and Rlerr] are defined as
'” & ‘and 3, characterizgd in that

10- déacétylbacca tin 11l of formla: 81 [err]
treated wth a silyl halide_of0gngatluda¥dd ieterocyclic radical

containing 4 to 6 carbon atoms, optionally substituted
with one or more alkyl radicals containing 1 to 4
carbon atoms,
5 R, represents:
- an unbranched or branched alkyl radical
containing 1 to 8 carbon atoms,
- an.unbranched or branched alkenyl radical
containing 2 to 8 carbon atoms, |
10 . - an unbrapched or branched alkynyl radical
containing 2 to 8 carbon atoms, .
- a cycloalkyi radical containing 3 to 6
carbon atoms,
- a phenyl or a- or S-naphthyl radical
15 optionally substituted with one or more atoms or
radicals chosen from halogen atoms and alkyl, alkenyl,_.
alkyﬁyl, aryl, aralkyl, alkoxy, alkylthio,'aryloxy,
arylthio, hydroxyl, hydroxyalkyl, mercapto, formyl,
acyl, acylamino, aroylamino, alkoxycarbonylamino,
20 amino, alkylamino, dialkylamino, carboxyl,
alkoxycarbonyi, carbamoyl, alkylcarbamoyl,
' dialkylcarbamoyl, cyano, nitro and trifluoromethyl
radicals,
- or a 5-membered aromatic heterocycle
25 containing one orzmore identical or different hetero
 atoms chosen from ﬁitrogen, oxygen and sulphur atoms
and

optionally substituted with one or more identical or



Si - Hal in which the synbols R, which may be
|de mf,h m l’”}l‘[" fferent represent an alkyl radical containing 1 to 6
car al |y substituted with a phenyl radical, a
cycl oal kyl radlcal *containing 3 to 6 car atons or a phenyl

radical, to obtain a product of general formul a: [err] 10

i n which R 'Sﬂ?cfé}%%@%:ﬁ;&‘i%uéﬁuﬁbﬂéséﬂ e&‘%&’ e”{g&r Atqm s Pdgluct of

general formula (X11)
alkyl, aryl, amino, alkylamino, dialkylamino,

alkoxycarbonylamino, acyl, arylcarbonyl, cyano,
carboxyl, carbamoyl, alkylcarbamoyl, dialkylcarbamoyl
5 or alkoxycarbonyl radicals, on the understanding that,
in the substituents of the phenyl, a- or S-naphthyl and
aromatic heterocyclic iadicals, the alkyl radicals and
the alkyl portions of the other radicals contain 1 to 4
carbon atoms, and that the alkenyl and alkynyl radicals
10 contain 2 to 8 carbon atoms, and that the aryl radicals
are phenyl or a- or §-naphthyl radicals,
R, represents:
- an alkoxy radical contﬁining 1 to 6 carbon
ataﬁs in an unbianched or branched chain,
15 - an alkenyloxy radical'containiqg 3 to 6
carbon atoms in an unbrﬁnched or branched chain,
- an alkynyloxy radical containing 3 to 6
carbon atoms in an unbranched or branched chain,
- a cycloalkyloxy radical containing.B to 6
20 carbon atoms, .
- a cycloalkenyloxy radical containing 4 to 6
carbon atoms,
these radicals being optionally substituted-With one or
more halogen atoms or with an alkoxy radical containing
25 1 to 4 carbon atoms, an alkylthio radical containing 1
to 4 carbon atoms or a carboxyl radical, an
alkyloxycarbonyl radical in which the alkyl portion

contains 1 to 4 carbon atoms, a cyano or carbamoyl



in which R [err' ents a radical such that R[err]-Ois

idenym fined as in one of clains 1, 2 and 3 15 and X err]

repr Hml y tomor a reactive ester - residue, to obtain a
a

product &f gener mul a: ﬁrr] in which R
and Rlerr] are defined as above, the S|Iy

radical or an N-alkylcarbamoyl or N,N-dialkylcarbamoyl
radical in which each alkyl portion contains 1 to 4
carbon atoms or, with the nitrogen atom to which it is
linked, forms a saturated 5- or 6 -membered heterocyclic
. 5 ' radical optionally containing a second hetero atom
chosen from oxygen, sulphur or nitrogen atoms,
optionally substituted with an alkyl radical containing
1 to 4 carbon atoms or a phenyl radical or a
phenylalkyi.radical in which the alkyl portion contains
10 1 to 4 carbon atoms, -

R; represents:

- an alkoxy radical containing 1 to 6 carbon
atoms in an unbranched or branched chain (optionally
substituted with an alkoxy radical containiﬁg 1 to 4

15 earbon atoms),

- an alkenyloxy radical containing 3 to 6 .
carbon atoms,

- an alkynyloxy radical containing 3 to 6
carbon atoms,

20 - a cycloalkyloxy radical containing 3 to 6
carbon atoms,

- a cyclocalkenyloxy radical'containing 3 to 6
carbon atoms,

.these radicals being optionally substituted with one or

25 more halogen atame or with an alkoxy radical containing
1l to 4 carbon atoms, an alkylthio radical containing 2
to 4 carbon atoms or a carboxyl radical, an

alkyloxycarbonyl radical in which the alkyl portion



protective groups of which are replaced by hydrogen

?npmﬁﬂmmﬂnﬁwmmw Z:s above, which is etheri 1[ ?re{j] 5 selectively

at position 7 by the &ction of a product,@f general fornul a:

Rerr]-Xerr] (XV) in wh?ch R [err] represents a radical

such that R [8epkafulSa to 4, chdBih Stlonsd G ivabiclsl Badiamdyt 0N of

clains 1, 2 an

hal ogen

- 10

15

20

25

represents

ra@iodl b2 GhVR-hiRyBoadsaincyl G"W,N-dia1Ky12abanidy1
radical in which each alkyl portion contains 1 to-4
carbon atoms or, with the nitrogen atom to which it is
linked, forms a saturated 5- or 6-membered heterocyclic
radical optionally containihg a second heterc atom
chosen from oxygen, sulphur or nitrogén atoms,
optionally substituted with an alkyl radical containing
1l to 4 carbon atoms or.a phenyl radical or a
phenylalkyl radical in which the alkyl portion contains
1 to 4 carbon atoms.

2, New taxoids according to claim 1 for
which

Z represents a hydrogen atom or a radical of
general formula (II) in which R, represents a benzoyl
radical or a radical R,-0-CO- in which R, represents a
tert-butyl radical

and R, represents:

- an alkyl radiéal containing 1 to 6 carbon
atoms,

- an alkenyl radical containing 2 to G_carbon
atoms,

- a cycloalkyl radical containing 3 to 6
carbon atoms, '

~ a phenyl radical
option#lly substituted with one or more identical or
different atoms or radicals chosen from halogen atoms

and alkyl, alkoxy, dialkylamino, acylamino,

atons to obtain

reacti ve ester residue or

a



whi ch Z rEﬁresents a. hydrogen atom 10. Process for

erIﬂ“”“H IE H!I' according to one of clains 1, 2 and 3 for which

a radical of general formula (Il) and Rl err] and
R[err] ar'e eflned as in one of clainms lyg2 and 3,
characterized in that a product of general formula:

[err] alkoxycarbonylamino or trifluoromethyl radical
- or a 2- or 3-furyl,
- 2- or 3-thienyl or _
--2-, 4- or 5-thiazolyl radical, and
5 R, and R;, which may be identical or
different, each represent an unbranched or branched
alkyloxy radical containing 1 to 6 carbon atoms.
3. New taxoids according to claim 1 for
which Z represents a hydrogen atom or a radical of
10 general formula (II) in which R, represents a benzoyl
radical or a radical R,-0-CO- in which R, represents a
tert-butyl radical and R; represents an isobutyl, |
isobutenyl, butenyl, cyclohexyl, phenyl, 2-furj1,
3-furyl, 2-thienf1, 3-thienyl, 2-thiazolyl, 4-thiazolyl
15 or 5-thiazolyl radical, and R, and R,, which may be
identical or different, each represent a methbxy,
ethoxy or propoxy radical.
4. Process for preparing the taxoids
according to one of claims 1, 2 and 3 for which Z
20 represents a radical of general'formula (I1),

characterized in that a product of general formula:



in which—Rferri—Rerr], Rerr] and Rerr] are defined as in one of

claims 1, 2 I's treated by nmeans of a product of general
forrmlml |\ﬁ M ‘“‘ (R[err]Si-Hal (X in
whi ch 1 tARER , *which nay be identiggl or different, represent

an al kyl radical containing 1 to 6 carbon atons, optionally
substituted with a phenyl r adi cgl, or a cycl oal kyl radi cal containing
3to 6 10 carbon atons or a phety fadRgal , to obtain a product of
general forml a: ' [err] '

(1)

o'\ H OCOCH,
OCOC H,

in which R, and R, are defined as in one of claims 1, 2
and 3, is esterified by means of an acid of general

formula:

Rl\ ’Rso

n'z

¢

av)

R, OH

‘O""

R,

in which R, and R, are defined as above, and either R,

5 represents a hydrogen atom and R, represents a group
protecting the hydroxyl function, or R, and R, together ‘
form a saturated 5- or 6-membered heterocycle, or by
means of a derivative of this acid, to obtain an ester

of general formula:

10 in which R,, R,, R,, R;, R, and R, are defined as above,
the protective groups of which, represented by R, and/or

R, and R,, are replaced by hydrogen atoms.



|Aﬁagrgﬁﬁﬁ‘“ﬁr€rrr—~R[err] Rlerr] and Rlerr] are defined as above, which

B TR I ]

in WhICh R [®err resents a radical supp that R[err]-Ois 84

i dentical to R[err] defined as in one of claims 1, 2 and 3 and X err]
represents a hal ogen at®m orpgodésé adEordi to claesidye, to give a
product of general formul a: ~lerr]

characterized in that the esterification is performed
by means of an acid of general formula (IV) in the
presence of a condensing agent and an activating agent

5 in an organic solvent.at a temperature of between -10
and 90°C.

6. Process according to claim 4,
characterized in that the esterification is performed
by means of an acid of general formula (IV) in the form

10 of the symmetrical anhydride, working in the presence
of an activating agent in an_organic solvent at a ‘
temperature of between 0 and 90°C. |

7. Process according to claim 4,
characterized in that the esterification is performed

15 using the acid of general formula (IV) in halide form
or in the form of a mixed.aﬁhydride with an aliphatic
orlaramatic acid, optionally prepared in situ, in the
presence of a base, working in an organic solvent at a
temperature of between 0 and 80°C.

20 8. Process according to claim 4;
characterized in that the protective groups R, and/or R
.and R, are replaced by hydrogen'atdms, working,
depending on their nature, in the fdliowing manner:

l) when R, represents a hydrogen atom and R, represents

25 a grbup proteetihg the hydroxyl function, the
protective groups are replaced by hydrogen atoms by
means of an inorganic or organic acid used alone or

mixed, working in an organic solvent chosen from



irfTMﬂ?ﬂTﬂ?‘T{?HTT——$qerr] Rlerr], Rerr] and Rlerr] are defined as above,

I ve group of mhlch is replaced by a hydr ogen at om
tO uﬁm ’ Mﬂj[lm general formula: [err] whi ch, by the

actien 0 a o of general fornula 78 (XV), yields the product of
general formula (V), the protective groups of which-are replaced by

hydrogen 10 ,9L0HB150 @tiEra,Pesteck, *h19pRREEL hya¥dedrbbhs,n Wi ch
| halogenated aliphatic hydrocarbons, aromatic
hydrocarbons or nitriles at a temperature of between
-10 and 60°C, or by means of a source of fluoride ions
5 such as a hydrofluoric acid/triethylamine complex, or
by'catalytic hydrogenation,
'2) when R, and R, together form a saturated 5- or 6-

membered heterocycle of general formula:

<

RﬁN\)(O (VD)
R; Ry

in which R, is defined as above and R, and R,, which may
10 be identical or different, repreéent a hydrogen atom or
an alkyl radical containing 1 to 4-carbon atoms, or an
aralkyl radical in which'the alkyl portion contains 1
to 4 carbon atoms and the aryl portion preferably
represents a phenyl radical optionally substituted with
15 one or more alkoxy radicals containing 1 to 4 carbon
atoms, or an aryl radical preferably :epresenting a
phenyl radical optionally substituted with one or more
alkoxy radicgls cohtaining 1 to 4 carbon atoms, or
alternatively R, represents an alkoxylradical containing
20 1 to 4 carbon atoms or a trihalomethyl radical such as
trichloromethyl or a phenyl radical substituted with a
trihalomethyl radical such as trichloromethyl and R,
represents a hydrogen atom, or alternatively R, and R,,

together with the carbon atom to which they are linked,



Z(l di cal of general formula (I11). 11. Process
if & mmm"mgﬂﬂtﬁﬂoduct according to one of clains 1, 2 and 3,
S *

char att e¥i 2e that activated Raney nickel, in the presence of an
15 aliphatic al cohol containing 1 to &garbon atons or an ether, is
reacted wth a product of general formula: _
[err] form a 4- to 7-membered ring, the protective group

formed by R, and R, is replaced by hydrogen atoms,
working, depending on the meanings of R,, R, and R,,' in
the following manner:

5 a) when R, represents a tert-butoxycarbonyl
radical and R, ﬁnd Ry, which may be identical or
different, represent an alkyl radical or an aralkyl or
aryl radical, or alternatively R, represents a
trihalomethyl radical or a phényl radical substituted

10 with a trihalomethyl radical and R, represents a
hydrogen atom, or alternatively R, and R, together :Eor;n
a 4- to 7-membered ring, the ester of general formula
(V) is treated with an inorganic or organic acid, where
appropriate in an organic solvent.: such as an alcohol,

15 to obtain the product of genéral formula:

(viD)

in which R,;, R, and R, are defined as above, which is
acylated by means of benzoyl chJ.oride'in which the
phenyl ring is optionally substituted or by means of
thenoyl chloride, of furoyl chloride or of a product of
20 general formula:
| R,-0-CO-X (VIII)

in which R, is defined as above and X represents a



|n which Rleerr] defined as in one of claims 1, 2 and 3 and R and
M”"mnﬂm"m‘rtlcal or different, represent a hydrogen atom or
containing 1 to 6 carbon atons, an al kenyl radical
coht di ni'ng"2 to b carbon atons, an al glgynyl radi cal containing 3 to
6 carbon atons, a cycloal kyl radi cal containing 2 to 6 carbon atons

or a cycl oal h‘iﬁ)bben atonl ¥ @AlreEitiil LR, 30k0-6-88LBOR, Al @5 SobeRiAONAl | Y
substituted, or alternatively R and R', toget her wth 10 the carbon atom

to which theg productk ot dedieval formuley fmal ity st @& réprrdgentsg 3 to 6
carbon atons or a cycl oal kenyl radical containing 4 to 6 carbon

at ons, aaradifcal’ bf geneeall formuld oY) ,.at om or a radi cal of
b) when R, represents an optionally substituted benzoyl

5 radical, a thenoyl or furojrl radical or a radical R,O-
CO- in which R, is defined as above, R; represents a
' hydrogen atom or an alkoxy radical containing 1 to 4
carbon atoms or a phenyl radical substituted with one
or more alkoxf radicals containing 1 to 4 carbon atoms
10 and R; represents a hydrogen atom, the protective group
formed by R, and R, is replaced by hydrogen atoms is
performed in the presence of an indrganic or organic
acid used alone or mixed in a stoichiometric or
catalytic amount, working in an organic solvent chosen
15 from alcohols, ether.s, esters, aliphatic hydrocarbons,
halogenated aliphatic hydrocarbons and aromatic
hydrocarbons at a temperature of between -10 and 60°C,
and preferably between 15 and 30°C.
9. Process fof preparing a new taxoid
20 according to one of claims 1, 2 and 3 for which Z
represents a hydrogen atom and R, and R; are defined as
in one of claims 1, 2 and 3, characterized in that

10-deacetylbaccatin III of formula:



general—formula:  [err] 15 in which Rerr] and R err] are defined

as in one of clains 1 to 86

grggﬂlmmmélﬂﬁﬂuﬁmm]ﬁu?;e d.efi ned as i glcl aim4, to obt ([aiepr?

10

15 .

is
treated with a silyl halide of general formula:
(R) ;-Si-Hal (X)

in which the symbols R, which may be identical or
different, represent an alkyl radical containing 1 to 6.
carbon atoms, optidnally subgtituted with a phenyl
radical, a cycloalkyl radical containing 3 to 6 carbon
atoms or a phenyl radical, to obtain a product of

general formula:

(R),Si-0 (XD

in which R is defined as above, which is treated with a
prodﬁct of general formula:

-R',‘-x, | (X1I)
in which R’, represents a radical such that R’ -0 is
identical to R, defined as in one of claims 1, 2 and 3
and X, represents a halogen atom or a reactive ester

residue, to obtain a product of general formula:



foll owed, when Z[err] represents a radical of general formula (XXI1),
by re protective groups 5 represented by R err] and/or
R[errﬂ"]'ﬁwmmllllwm drogen at onms under the conditions of claim8. -
. Preparatiom process according to cl g4n 11, characterized in that
|t Is carried out at a tenperature of between -10 and 60[err]C. 10
13. A process for preparing 4[err]-acetoxy-2[err]-
benzoyl oxy-5[err], 20- epoxy- 1[errughyd'axW3 ?or] 10[ err] - di met hoxy- 9- oxo-
11-t axen-13a-yl (2R 3S) - 3-t ert < but Nydbg bpnyl afi no- 2-

hydr oxy- 3- phenyl propi onat e, whi 58 BQNpri ses
(R);Si-0 (X
* O
HO OCOCH,
OCOCH,

in which R and R, are defined as above, the silyl
protective groups of which are replaced by hydrégen

atoms to obtain a product of general formula:

(X1v)

in which R, is defined as above, which is etherified
5 selectively at position 7 by the action of a product of
~ general formula:
R’,-X, xv)
in which R’; represents a radical such that R’,-0 is
identical to R; defined as in one of claims 1, 2 and 3
10 and X, represents a reactive ester residue or a halogen
atom, to give the product of general formula (I) in
which Z represents a hydrogen atom.
10. Prdcess for preparing a pioduct
according to one of claims 1, 2 and 3 for which 2
15 represents a radical of general formula (II) and R, and

R, are defined as in one of claims 1, 2 and 3,



reacg ni ckel with 4[err]-acetoxy-2[err]-benzoyl oxy-5[err],20- 15
epox '@ Mﬁgﬂr[ err], 10[ err] - bi s(net hyl t hi onet hoxy) - 9- oxo- 11-
t axens LT Y T 4S, 5R) - 3-tert-butoxycarbonyl -2-(4- .

met hoxyphenyl ) - 4- phenyl - 1, 3- oxazol i di negp- car boxyl ate in t he presence

of ethanol and then reacting the 4[err]-acetoxy-

2[err] - benzo;lj! B%QI- dlﬁr- eé?&%’ [ SEodalt d68x¥edbeat] £30hat1al - di met hoxy- 9

- 20 oxo- 11~ a&‘gén"-e;lé%err -y 2%&% 5%? 3-t.)e<¥t - but oxycar bonyl -'2- (4-

met hoxyphenyl ) - 4- phenyl - 1, 3- oxaz%di ng- 5- cl_?r boxyl at e obtained with
HO, .

an et hanolic sol utio% of fydroch c fici & _
87 lﬁN ocegs agcror g to claima13 wherein the

(XVD

in which R,, R,, R, and R, are defined as in one of
claims 1, 2, 3. and 4, is treated 5y means of a product
-of general formula:

5 - (R) ;8i-Hal (x)
in which the symbols R, which may be identical or
differen.t, represent an alkyl radical containing 1 to 6
carbon atdms, optionally substituted with a phenyl
radical, or a cycloalkyl radical éontaining 3 to 6

10 carbon atoms or a phenyl radical, to obtain a product

of general formula:

(XvI)

in which R, R,, R;, R, and R, are defined as above, which
is functionalized at position 10 by means of a product
| of general formula:

15 : R’ ,-X, (XII1)

in which R/, represents a radical such that R’,-O0 is



4 er;I_£E€F5§9“7rérrr—benzo | oxy-5[err], 20-epoxy-1[err]-hydroxy-7[err],
10[er mulum th| onet hoxy) - 9- oxo- 11-taxen-13[err] -yl (2R 4S, 5R) - 3-
tert- ﬂ' 4 nethoxyphenyl) 4-phenyl -1,3- 5

oxazol i'di he-5 dar ox ate is prepared bg reacting 4[err]-

acet oxy-2[err]-benzoyl oxy-5[ wee] , 20-epoxy-1[err], 7[err], 10[err] - trlhydroxy-

9- 0X0- #gl &E.{EQll ekr]dé(fiﬂ%B déﬁeﬁg)oéetsft i?améyf rpogxh-g- (4-

met hoxypheny phenyl - 0xazo carboxy ate wit di et hyl
sul phoxi de | gnghe 0¥ ?ﬂ%@é #0%d1Sgés i seador 18 %@étfvé”éyéékde

15. 4ferr]- acetoxy [err] benzoyloxy 5[err], 20-epoxy-1[err] -

hydroxy- 7[ er kgi@heyr ]:obgi(raehhpkbhueﬁebhfoébhe&aﬂx(Eo?:hﬂ&)&en- 13[err]-

yl (2R, 4S, 5R) - 3-tert-but oxycar bonyl-- 2- (4- net hoxyphenyl ) - 4-

phenyl - 1, 3- oxazol i di ne- 5- car boxyl ate. o 15 16.
4 err] - Acetoxy 2[erkl '

hydroxy-7[err], 10[ ef#}
3-tert-butoxycarbony|a;

Bdxy-1[err]-
taxen-13a-yl (2R, 3S)-

7 (XVIID

in which R, R,, R;, R,, R, and R, are defined as above,
5 the silyl protective group of which is replaced by a

hydrogen atom to give a product of geheral formula:

(XIX)

which, by the action of a product of general formula
(XV), yields the product of general formula (V), the
protective groups of which are replaced by hydrogen

10 atoms to give a product of general formula (I) in which
4 represénts a radical of general formula (II).

1ll. Process for preparing a product
according to one 6f claims 1, 2 and 3, characterized in
that activated Raney nickel, in the presence of an

15 aliphatic alcohol containing 1 to 3 carbon atoms or an

ether, is reacted with a product of general formula:



phenyl pr opi onat e. 17.

4[ err] ﬂH enzoyl oxy-1[err] - hydroxy- 20
5[ err ]HMHM ﬂ" l met hoxy- 10[ err] - et hoxy- 9- oxo-11-t axen- 13[err] -yl
2R, 39)* 3-% eit - But.-dxytar bonyl ani no- 2- hygg oxy- 3- phenyl pr opi onat e.

18 4[ err] - Acet oxy-2[err]-benzoyl oxy-1[err] - hydr oxy-

5[err], 20- epoxy-7[err]-net hoxy-10[err]-(1l-prqguyl)oxy-9-oxo-11- 25
taxen-13[err]-yl (2R, 3S)-3-tert-butoxycarbonyfam no- 2-

hydr oxy- 3- phenyl pr opi onat e. - Phar maceuti cal
conposi tion, S R 88 characterized
in that it contains at |east on%-prOcht ,l(

Xx1)

in which R, is defined as in one of claims 1, 2 and 3
and R’ and R", which may be idenfical_or different,
represent a hydrogen atom or an alkyl radical
containing 1 to 6 carbon atoms, an alkenyl radical
5 containing 2 to 6 carbon atoms, an alkynyl radical
| containing 3 to 6 carbon atoms, a cycloalkyl radical
containing 2 to 6 carbon at&ms or a cycloalkenyl
radical containing 3 to 6§ carbon atoms, optionally
substituted, or alternatively R’ and R", together with
10 the carbon atom to which they are linked, form a
cycloalkyl radical containing 3 to 6 carbon atoms or a
cycloalkenyl radidal containing 4 to 6 carbon atoms,
and Z, represents a hydrogen atom or a radical of

general formula:
AL e
R; z

15 in which R, and R, are defined as in one of claims 1 to



e et e v S——t

accordln to one of clains 1, 2 and 3 for which Z represents a

Lﬁglr ﬁjm ”Ml’"qmmum clcgp'g lalbl)e hlnl uents g? &Hwé‘n&ﬁrgﬂgﬁfl FlaIrTF;/eone

mor € conpati’l e and pharnacolg%<uﬂl aCtEM@ gaagoun S
20 Phar maceuti cal conposition, ar act-ers + wat—tt-tontai ns at
| east the pmoduel R, and ﬂC%&IMi&e&Iﬁm&%wﬁm'e&tbﬂeamata one or

nore 10 pharnaceutlcally acceptable diluents or adjuvants an

optional ly prodic e gedlgralll Morniild phar macol ogi cal |y active
conmpounds. 21. Pharnmaceutical conposition,

characterized in that it contains at.least the product 15 according to
claim 17 in conbination with o pharmaceutically acceptabl e
diluents or adjuvants and y one or nore conpatible and

phar macol ogi cal |y
_ (XX11)

Zl-o [

followed, wheh Z, repreﬁents a radical of general
formula (XXII), by replacemeﬁt of the protective groups
5 represented by R; and/or R, and R, by hydrogen atoms
| under the conditions of claim 8.
l2. Preparation process according to claim
11, cbaracterized in that it is carried out at a
temperature of between -10 and 60°C.

10 13. 4a-Acetoxy-2a-benzoyloxy-sﬁ,20-epoxy-13-.
hydroxy-78,108-dimethoxy-9-oxo-11-taxen-13a-yl (2R, 38)-
3—tert-butoxycafhonylamino-z-hydroxy-B-
phenylpropionate. |

14. 4a-Acetoxy-2a-benzoyloxy-1l1l8-hydroxy-

15 58,20-epoxy-78-methoxy-108-ethoxy-9-oxo-11-taxen-13a-yl
(2R,3$)-3-tert-butoxycarbonylamino-2-hydroxyj3-
phenylpropionate. .

15. 4a-Acet6xy-2a-benzoyloxy-lﬁ-hydroxy-
58,20-epoxy-78-methoxy-108- (1-propyl) oxy-9-oxo-11-

20 taxen-13a-yl (2R, 38)-3-tert-butoxycarbonylamino-2-
hydroxy-3-phenylpropionate.

__;—-______;_____—_ 16. Pharmaceutical composition,
This Sheet Has Been- Reﬂlaced
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active conpounds. 22. Pharmaceutical conposition, 20

c o TR ROEL U AR o'nt wih oneor more %é%ﬁ%;gg EEB?aLFe

di | utnts dr 4&dj dvahts and optionalgey one pr
phar macol ogi cal |y ©active conpounds. '

10

15

20

nd

characterized in that it contains at least one product

‘according to one of claims 1, 2 and 3 for which Z

represents # radicﬁl'of general formula (II), in
combination with one or more pharmaceutically
acceptable diluents or adjﬁvanta and optionally one or
more compatible and pharmacologically active compounds.

17. Pharmaceutical composition,
characterized in that it contains at least the product
according to claim 13 in combination with one or more
pharmaceutically acceptable diluents or adjuvants and
optionally one or more compatible and pharmacologically
active compounds. '

18. Pharmaceutical composition,
characterized in that it contains at léast the product
according to claim 14 in combination with one or more
pharmaceﬁtically acceptable diluents or adjuvants and
optionally one or more compatible and pharmacologically
active compounds._

19. Pharmaceuticﬁl composition,
characte;ized in that it contain; at least the product
according to claim 15 in combination with one or more

pharmaceutically acceptable diluents or adjuvants and

'optionally one or more compatible and pharmacologically

active compounds.

eet Has Been Re; laced
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3 and R, and R, are defined as in claim {4, to obtain a

product of general formula:

(XXIII)

followed, when Z, represents a radical of general
formula (XXII), by replacement of the protective groups
represented by R, and/or R, and R, by hydrogen atoms
under-the conditions of claim 8.

12. Preparatiqn process according to claim
11, characterized in that it is carried out at a

temperature of between -10 and 60°C.

13. A process for preparing 4a-acetoxy-2a«a-
benzoyloxy-58,20-epoxy-18-hydroxy-78,108-dimethoxy-9-oxo-
l11-taxen-13a-yl (2R,38)-3-tert-butoxycarbonylamino-2-

hydroxy-3-phenylpropionate, which process comprises

. reacting Raney nickel with 4c-acetoxy-2o-benzoyloxy-58,20-

epoxy-18-hydroxy-78,108-bis(methylthiomethoxy) -9-oxo-11-
taxen-13o-yl (2R,4S,5R) -3-tert-butoxycarbonyl-2-(4-
methoxyphenyl) -4-phenyl-1, 3-oxazolidine-~5-carboxylate in
the presence of ethanol and then reacting the 4a-acetoxy-
2a-benzoyloxy-58,20-epoxy-18-hydroxy-78,108-dimethoxy-9-
oxo-ll-taxeﬁ—13a-yl (2R, 4S,5R) -3-tert-butoxycarbonyl-2- (4-
methoxyphenyl)-4-pheny1-1,3-oxaiolidine—s-carboxylate

obtained with an ethanolic solution of hydrochloric acid.
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14. A process according to claim i3 wherein the
4a-ace£oxy-2a-benzoyloxy-Sﬁ,20-epoxy-15-hydroxy-7ﬁ,106—
bis (methythiomethoxy) -9-oxo-11-taxen-13a-yl (2R,4S,5R)-3-
tertgbutoxycarbonyl-z-(4-methoxyphgny1)-4-phenyl—1,3-
oxazolidine-s-carboxylate is prepared by reacting 4oa-
acetoxy-2a-benzoyloxy-55,20-epoxy-1ﬁ,7ﬁ,106-trihydroxy-9~
oxo-1ll-taxen-13a-~yl (2R,4S,5R)-3—tert-butoxycarbbnyl-z-(4-
methoxyphenyl)-4-phenyi-1,3-oxazolidine—5—carboxy1ate with
dimethyl sulphoxide in the presence of acetic acid and
acetic anhydride.

15. 4a-acetoxy-2oa-benzoyloxy-58,20-epoxy-18-
hydroxy-?ﬁ,lObeis(methylthiomethoxy)-9—020-11-taxen-13a-
vl (2R, 48, 5R) -3-tert-butoxycarbonyl-2- (4-methoxyphenyl) -4-

phenyl-1,3-oxazolidine-~5-carboxylate.

16. 4a-Acetoxy-2a-benzoyloxy-58,20~epoxy-18-
hydroxy-78,108-dimethoxy-9-oxo-11-taxen-13a-yl (2R, 3S) -
3-tert-butoxycarbonylamino-2-hydroxy-3-
phenylpropionate. -

17. 4a-Acetoxy-2a-ben£6yloxy-1ﬁ-hydroxy-
58,20-epoxy-78-methoxy-108-ethoxy-9-0xo-11l-taxen-13a-yl
(2R, 38) -3-tert-butoxycarbonylamino-2-hydroxy-3-
phenylpropionate. |

18. 4oa-Acetoxy-2c-benzoyloxy-1g-hydroxy-
58,20-epoxy-78-methoxy-108- (1-propyl) oxy-9-oxo-11-
faxen-lBa-yl (2R, 38) -3-tert-butoxycarbonylamino-2-
hydroxy-3-pﬁenylpropionate.

19. Pharmaceutical composgition,
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characterized in that it contains at| least one product

according to one of claims 1, 2 and 3 for which Z

represents a radical of general formula (II), in

' combination with one or more pharmaceutically

acceptable diluents or adjuvants and optionally one or
mbre compatible and pharmacologically active compounds.

20. Pharmaceutical composition,
characterized in that it contains at least the product
according to claim 16 in combination with one or more
phéimaceutically'acceptable diluents or adjuvants and
optionaily one or more compatible and pharmacologically
active compounds.

21. Pharmaceutical composition,
characterized in that it contains at least the product
according to claim 15 in combination with one or more
pharmaceutically acceptab;eudi;uenﬁs or adjuvants and
optionally one or moféfé;ﬁpgfiglé?aﬁdléharmacologically
active compounds. . '

22, Pharmabéﬁticélucdmposition,
characterized in that it contains éﬁ-least the product
according to claim 18 in combination with one or more
pharmaceutically acceptable diluents or adjuvants and
optionally one or more compatible and pharmacologically

active compounds.



