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- THEI R PREPARATI ON  AND PHARMACEUTI CAL COMPCSI TI ONS CONTAI NI NG THEM The

present _invention relates to new taxoids of general formula: [err] 5 in_
which: Z represents a hydrogen atomor a radical of general fornula: [err]

in which: Rerr]

represents a benzoyl radical optionally 10 substituted

with one or 5% Ldentical or different atons or radicals chosen from
hal ogen at ome"2n¥*%fkyl radicals containing 1 to 4 carbon at SSEFRISA44Y,
radicals containing 1 to 4 carbon atons or
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dans laguelle

Z représente un atome d'hydrogéne ou un radical de fox'mﬂe générale :

RNH O

R, : am

OH
dans laquelle :

Ry 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 2 4 atomes de carbone, alcoxy
contenant 1 & 4 atomes de carbone ou triflucrométhyle, thénoyle ou furoyle ou un
radical R2-O-CO- dans lequel R2 représente :

- un radical alcoyle contenant 1 4 8 atomes de carbo:ie, 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 & 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 4 4

atomes de carbone ou pai' un radical phénylalcoyle dont Ia partie alcoyle contient 1 4 4
atomes de carbone), cycloalcoyle contenant 3 & 6 atomes de carbone, cycloalcényle



q
trifluoromethyl

8 carbon at ons,

al kynyl radi cal _

9 @ﬁggpn atons, a cycl oal kenyl radical contain
ng 1cycl oal kyl radical containing 7 to 10 car bmq

containing 3t
carbon atons or

-

radicals, a thenoyl or furoyl radical 15 or a radical

Rerr]-O-CO in which .E{_eu.]_r_e.px.e.sents - an alkyl radical containing 1 to

an al kenyl radical containing 2 to 8 carbon atons, an
containing 3 to 8 carbon atons, a 2 cycl oal kyl radical

t hese radicals being optionally substituted with one-or 5 nmor e’
substituents chosen from hal ogen atons and hydrexyl radicals, alkoxy
radicals containing 1 to 4 carbon atons, dial kylam no radicals in which

each al kyl
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contenant 4 & 6 atomes de carbone. phényle (évenméllement substitué par un ou
plusieurs atomes ou tadxcaux 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 éarbone, o _

- 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 & 4 atomes de carbone ou alcoxy contenant 1 & 4 atomes de carbone ou un

radical hétérocyclique aromatique & 5 chainons choisi de préférence parmi les radicaux
~ furyleet th:enyle.

- ou un radical hétérocyclyle saturé contenant 4 a 6 atomes de carbone evemuellement
substitué par un ou plusieurs radicaux alooyles contenant 1 i 4 atomes de carbone,
R3 représente un radical alcoyle droit ou ramifié contenant 1 & 8 atomes de

carbone, alcényle droit ou ramifié contenant 2 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 f3-naphtyle éventuellement S-I.lbsﬁtué par un ou plusieurs

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

 alcényles, alcynyles, aryles, eralcoyles, alcoxy, alcoylthio, aryloxy, arylthio, hydroxy.

hydroxyalcoyle, mercapto, formyle, acyle, acylamino, aroylamino, alcoxycarbonyl-
amino, amino, alcoylamino, dialcoylamino, carboxy, alcoxycarbonyle, éarbambyle.
alcoylcarbamoyle, dialooflcarbamoy!e. cyano, nitro et ftrifluorométhyle, 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
évex_uueliement substitué par un ou plus;eurs substituants, ldexmques ou différents,
choisis parmi les atomes d'halogéne et les radicaux alcoyles, aryles, amino,
alcoylamino, dialcoylamino, alcoxycarbonylamino, acyle, arylcarbonyle, cyano,

| carboxy, carbamoyle, alcoylcarbamoyle, dialcoylcarbamoyle ou alcbxycarbonyle. étant,

enténdu que, dans- les substituax_xts des radicaux phényle,- a- ou f-naphtyle et
hétérocyclyles aromatiques, les radicaux alcoyles et les portions alcoyles des autres
radicaux contiennent 1 & 4 atomes de carbione et que les radicaux alcényles et alcynyles



portion contain
- 1-pi perazinyl r

-

s 1 to 4 carbon atons, piperidino or norpholino rachaIs;_
adicals (optionally 10 substituted at position 4 wth an

al kyl radi cal ¢
-in which the al

radi cal s containing 3 to 6 carbon atoms, cycloal kenyl radicals containing 4.

to 6 15 VOISt ons, phenyl radicals (optionally substPCOFBSSOMLah one or

nore atoms or r
containing 1 to
.atons), cyano o
the al kyl -porti
[err]- naphthyl

radi cal s chosen
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atomes de carbone, ou bien R4 représente un radical cycloalcmoyloxy dont la partie

ontarning I to 47carbon.atonms or wth a phenylalkyl- radical

kyl portion contains 1 to 4 carbon atons), cycloal kyl

adi cal s chosen from hal ogen atons and al kyl' radi cal s

4 carbon atons or al koxy radicals containing 1 to 4 carbon
?ycar'bonyl radicals 20 .in which

on contains 1 to 4 carbon atoms, - a phenyl or [err]- or

r carboxyl radicals or alko

Ediftiefiiént P BOHIGMEY d6 dhrbbrel &ff QUd M rdMicRile agrnes%@ ded Piifcallt
phenylos ou a- ou f3-naphtyles, f

R4 teptesente un radical alcanoyloxy dont la partie alcanoyle contient 2 & 6

atomes de carbone en chaine. droite ou mmﬁée é l'excepuon du radical acétyle,
alcénoyloxy dont la partie alcénoyle contient 3 4 6 atomes de carbone en chaine droite
ou ramifiée, alcynoyloxy dont Ia partie alcynoyle contient 3 & 6 atomes de carbone en
chaine droite ou ramifiée, ces radxcaux étant éventuellement substitués par un ou
plusieurs atomes d'halogéne ou par un radxcal alcoxy contenant 1 i 4 atomes de
carbone, alcoylthio contenant 1 3 4 atomes de carbone, ou par un radical carboxy.
alcoyloxycarbonyle dont la partie alcoyle contxent 1 4 4 atomes de carbone, cyano,
carbamoyle, N-alcoylcarbamoyle ou N,N-dialcoylcarbamoyle dont chaque partie

- alcoyle contient 1 3 4 atomes de carbone ou forme avec l'atome d'azote auquel elle est

lide un radical hétérocyclique saturé éonténant 5 ou 6 chainons et éventuellement un
second hétéroatome choisi. parm: les atomes d'oxygéne, de soufre ou d'azote
éventuellement substitué par un radical alcoyle contenant 1 2 4 atomes de carbone ou
un radical phényle ou un radical phénylalcoyle dont la partie alcoyle contient 1 i 4

' cycloalcanoyle contient 4 & 8 atomes de carbone ou un radical cycloalcénoyloxy dont

20

la partie cyccloalcénoyle contient 4 & 8 atomes de carbone, ou bien R4 représente un
radical benzoyloxy ou hétérocyclylcarbonyloxy dans lequel la partie hétérocyclique

 représente un hétérocycle arqmaiique 5 ou 6 chainons contenant un ou plusieurs
hétéroatomes choisis parmi-les atomes d'oxygéne, de soufre ou d'azote

25

Rj5 mpréeenteuntadicalaléoxyoontenantl 4 6 atomes ce carbone en chaine

droite ou ramifiée éventuellement substitué par un radical alcoxy contenant 1 2 4

atomes de carbone, alcényloxy contenant 3 & 6 atomes de carbone, alcynyloxy

: contenant 346 ato:i:es_ de carbone, cycloalcoyloxy contenant 3 4 6 atomes de carbone.
 cycloalcényloxy contenant 3 & 6 atomes de carbone, ces radicaux étant éventuellement

30

substitués par un ou plusxeurs atomes d‘halogéne ou par un radical alcoxy contenant 1
4 4 atomes de carbone, alcoylthio contenant 1 & 4 atomes de carbone, ou un radical

carboxy, alcoyloxycarbonyle dont la partie alcoyle contient 1 4 4 atomes de carbone,

cyano, carbamoyle, N-alcoylcarbamoyle ou N,N-dialcoylcarbamoyle dont chaque"

*



had

A}

from hal ogen atons and al kyl radicals containing 1 to 4 25 carbon atons
or al koxy radical's cont ai A-Rg—t—+t0-4 carbon aténs,-or a 5-nenbered aronatic
het erocyclic radical preferably chosen fromf uryl and t hi enyl radical's,

3 - or a saturated heterocyclic radical containing 4 to 6 carbon atons,
optional ly subgigdedpsdg With one or nore al kyl radicals containy d@.&%
carbon atons, R err] represents an unbranched or branched al kyl radi cal
containing 1 to 8 carbon atons, an unbranched or branched al kenyl radi cal
containing 2 to 8 carbon atonms, an unbranched ot branched al kynyl radical
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_ partie alcoyle contient 1 4 4 étomes de carbone ou forme avec l'atome d'azote auquel

elle est liée un radical hétérocychque saturé contenant 5 ou 6 chainons et
eventuellement un second hétéroatome cho:sn parmi les atomes doxygene, de soufre
ou d'azote éventuellement substitué par un radical alcoyle contenant 1 & 4 atomes de

| carbone ou un radical phényle ou un radical phenylalcoyle dont la partie alcoyle

contient 1 & 4 atomes de carbone. _ _

De préférence les radicaux aryles pouvant étre représentés par R3 sont des
rédidaux_ phényles ou a- ou (3-naphtyles éventuellement substitués.'par un ou plusieurs
atonies_o_u radicaux choisis parmi les atomes d'halogéne (fluor, chlore, brome, iode) et
les radicaux alcoyles, alcényles, alcynyles, aryles, arylalcoyles, alcoxy, alcoylthio,
aryloxy, arylthio, hydroxy, hydroxyalcoyle, mercapto, formyle, acyle, acylamino,
aroylé;nino, alcbxycérbonylamino, amino, alcoylamiho. dialcoylamino, carboxy,
alcoxycarbonyle, carbamoyle, dialcoylcarbamoyle, cyaho, nitro et trifluoro-méthyle,
étant eni_endu que les radicaux aicoyles et les portions alcoyles des autres radicaux
contiennent 1 a 4 atomes de carbone, que les radicaux alcényles et alcynyles

~ contiennent 2 & 8 atomes 'de carbone et que les radicaux aryles sont des radicaux

phényles ou a-ou [3-naphtyles.
" De préférence les radicaux hétérocychques pouvant étre represemes par R3
sont des radicaux hétérocycliques aromatxqu&s ayant 5 chainons et contenant un ou

‘plusieurs atomes, :dennques ou différents, choisis parmi les atomes d'azote, d'oxygéne

ou de soufre, éventuellement substitués par un ou plusieurs substituants, identiques ou
diffécents, choisis parmi les atomes d’halogéne (fluor, chlore, brome, iode) et les

- radicaux alcoyles contenant 1 i 4 atomes de carbone, aryles contenant 6 i 10 atomes

de carbone, alcoxy contenant 1 3 4 atomes de carbone, aryloxy contenant 6 4 10
atomes de carbone, amino..' alcoylamino contenant 1 & 4 atomes de carbone,
dialcoylamino dont chaque partie alcoyle contient 1 & 4 atomes de carﬁone, acylamino
dont la partie acyle contient 1 & 4 atomes de carbone, alcoxycarbonylamino contenant
1 2 4 atomes de carbone, acyle contenant 1 & 4 atomes de carbone, arylcarbonyle dont
la partie aryle contient 6 3 10 atomes de carbone. cyano, carboxy. carbamoyle,
alcoylcarbamoyle dont la partie alcoyle contient 1 & 4 atomes de carbone,



-

containing 2 to 8 carbon atons, a cycloal kyl radical containing 3 to 6

carbon atons, a phenyl or a- or 10 [err]-naphthyl radical optionally
~SUbSTtUted—wi t h orme or—ToTe: at oTE~—oT radicals thosen from fratogem aroms

and al kyl, al kenyl, al kynyl, aryl, aral kyl, al koxy, alkylthio, aryloxy,

arylthio, hydroxyl, hydroxyalkyl, nercapto, fornyl, acyl, acylanino,

aroylanindwoaeﬂuﬂkoxycarbonylanino, am no, al kyl am no, d|

car boxyl ; al koxycarbonyl, carbamoyl, al kyl carbanoyl, dlalkylcarbannyl

cyano, nitro and trlfluoronethyl radicals, .or a 5-nenbered aromatic :

het erocycl e contai ni ng one or nore |dent|cél or.different hetero 20 -atons

chosen fromni.trogen, oxygen and sul phur atons and optionally substituted

e O T G b i B Al 5, 61080 4 B35
alcoxycarbonyle dont Ia pame alcoxy contient 1 & 4 atomes de carbone.
De préférence les radicaux Ry représente un radlcal al_cpyloxyaeétoxy dont Ia
partie dlcoyle contient 1 & 4 atomes de carbone; cycloalcanoyloxy dont la partie
5 cycloalcanoyle contient 4 & 8 atomes de carbone, cycloacénoyloxy dont la partie
-cycloalcénoyle contient 4 & 8 atomes de carbone, benzoyloxy ou
hétérocyclyicarbonyloxy dans lequel la partie hétérocyclique représente un hétérocycle
aromatique 5 ou 6 chainons contenant un ou plusieurs hétéroatomes choisis parmi _15
atomes d'oxygéne, de soufre ou d'azote, et R5 représente un radical alcoxy droit ou
10 - ramifié contenant 1 & 6 atomes de carbone éventuellement substitués par un r&dical
* méthoxy, éthoxy, méthylthio, éthylthio, carboxy, méthoxycarbonyle, éthoxycarbonyle,
cyano, carbamoyle, N-méthyl-carbamoyle, N—_éthﬂcarbarﬁoyle. N.N-diméthyl-
carbamoyle, N,N-diéthylcarbamoyle, N—pyrrolidinchrbonyle ou N-pipéridino-
carbonyle. ' g R
15 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
~ générale (II) dans laquelle R} représente un radical benzoyle ou un radicai R»-0-CO-
dans lequel Ry représente un radical tert-butyle et R3 représente un radical alcoyle
| contenant 1 & 6 atomes de carbone, alcényle contenant 2 & 6 atomes de carbone,
20  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 (fluor, chlore) et les radicaux alcoyles (méthyle), alcoxy (méthoxy)
) dxalcoylammo (diméthylamino), acylamino (acétylamino), alcoxycarbonylamino (tert-
. butoxycarbonylamino) ou mﬂuorométhyle ou un radical fu;yle-z ou -3, thiényle-2 ou
25 -3 ou thiazolyle-2, -4 ou -5 et R4 représente un radical alcoyloxyacétoxy dont la partie
' alcoyle contient 1 a4 4 atomes de carbone, cycloﬂcanoyloxy ‘dont la partie
cycloalcanoyle contient 4 & 6 atomes de carbone, pyridylcarbonyloxy et R représente
un radical alcoyloxy droit ou ramifié contenant 1 & 6 atomes de carbone.
PMspmﬁmﬂﬁﬁmuhtemxmmlapﬁwmueﬁwanmhcmmmnmlespuﬂﬁhsde
30 formule générale (I) dans laquelle Z représente un atome d'hydrogéne ou un radical de
formule générale (II) dans laquelle R représente un radical benzoyle ou un radical



.

al'koxycar bonyl am no, acyl, arylcarbonyl, cyano, 25 car boxyl, carbanoyl,
al kyl car banoyl, di al kyl car barpyl—or al koxycar boryl-radi cals, on the

under standing that, in the substituents of the phenyl, a- or [err]-naphthyl
"and aromatic heter ocycl ic radicals, the alkyl radicals and = 4 the .al kyl
portions of th adicals contain 1 to 4 carbon atonms, an Fﬁ&? -
al kenyl and al mglbﬂrhggi cals contain 2 to 8 carbon atons, and ?rgt I?a‘nglr_yl
radi cal s are phenyl or a- or [err]-naphthyl radicals, 5 - " Rerr]
represents an al kanoyl oxy radical in which the a kanoyl portion contains 2
-to 6 carbon atons in an unbranched or branched chain, wth the exception of

an R2-0-CO- dans lequel R représente un radical tert-butyle et R3 représente un radical
isobutyle, isobutényle, butényle, cyclohexyle, phényle, furyle-2, furyle-3, thiényle-2,
thiényle-3, thiazolyle-2, ‘thiazolyle-4 ou thiazolyle-5, R4 représente un radical
méthoxyacétoxy,  cyclopropylcarbonyloxy,  cyclopentylcarbonyloxy, — pyridyl-2
5 carbonyloxy ou pyridyl-3 carbonyloxy et R5 repréee'nte un radical méthoxy.

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

- Selon la présente mventxon, les nouveaux produits de formule generale (D

10  danslaquelle Z représente un radical de formule générale (II) peuvent étre obtenus par
estérification d'un produit de formule générale :

R;
HO » am
HO OCOCH
OCOC H,
dans laquelle R4 et R5 sont définis comme precedemment au moyen d'un acnde de
formule générale :
: : V)
| 'R;/\./“\ OH
15 OR, |

dans laquelle R; et R3 sont définis comme préoedemment, ou bien Rg représente un
atome d'hydrogéne et Ry représente un groupement protecteur de la fonction
hydroxy, et ou bien Rg et Ry forment ensemble un hétérocycie saturé a 5 ou 6
chamons. ou d'un dérivé de cet acnde pour obtenir un ester de formule générale :



»

~acetyl radical, an al kenoyl oxy radical i'n which the al kenoyl portion

- contains 3 to 6 carbon atons in an 10 unbranched or branched chain or an
al kynoyl oxy radical in which the al kynoyl portion contains 3 T0 b carbon
“atons in an unbranched or branched chain, these radicals being optionally
substituteq,q%éEﬁgne or nore hal ogen-atons or with an al kexy radical _
cont ai ni ng P 4 carbon atons or an al kylthio radi cRCTFBMEH41i ng 1 tO
4 carbon atons or with a carboxyl radical, an al kyl oxycarbonyl: radical in
whi ch the al kyl portion contains 1 to 4 car;on atoms, a cyano or carbanoyl
radi cal or an N al kyl-carbanoyl or N, N-di al kyl car-banoyl 20 radical in.
whi ch each al kyl portion contains 1 to 4 carbon atons or, with the nitrogen
atomto which it is linked, forns a saRurat®d g3- or 6-nenbered heterocyclic
radi cal optionally contai rﬁm%.&osec k :

R /'\/u‘o....

3 f

O-R,

W)

no’ V" ™ ococw,
OCOCH; |
dans laquelle Ry, R3, R4, R3, Rg et R7 sont définis comme précédemment, suivi du
remplabement des groupements protecteurs représentés par R7 et/ou Rg et:_R7 par des
amnms&hwkoﬁma ' | E ' - (|
5 L'estérification au moyen d'un produit de formule générale (XII) dans '
~ laquelle Xy représente un radical hydroiy 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, hydrocarb
10 . aromatiques) 4 une température comprise entre -10 et 90°C. o
L'estérification peut aussi &re réalisée en utilisant un produit de formule -
générale (XII) dans laquelle X représente un radical R4-_O- en opérant en présence
d'un agent d'activation (aminopyridines) dans un solvant organique (éthers, esters,
cétones, nitriles, hydrocarbures aliphatiques, hydrocarbufes aliphatiques halogénés,
15  hydrocarbures aromatiques) 4 une température comprise entre 0 et 90°C. |
Leestérification peut aussi &tre réalisée en utilisant un produit de formule
géénrale (XII) dans laquelle X; représente un atome d'halogéne, en présence d'une
base (amine aliphatique tertiaire) en opéraht dans un solvant organique (éthers,
esters, cétones, nitriles, hydrocarbures aliphatiques, hydrocarbures  aliphatiques
20  halogénés, hydrocarbures aromatiques) 4 une température comprise entre 0 et 80°C.
De préférence, Rg représente un atome d'hydrogéne et Ry représénte un
groupement protecteur de Ia foriction hydroxy ou bien Rg et R7 forment ensemble un
hétérocycle saturé 2 5 ou 6 chainons. _ | | |
Lorsque Rﬁ représente un atome d'hydrogéne, R7 représente de préférence
25 un radical méthoxyméthyle, éthoxy-1 éthyle, benzyloxyméthyle, triméthylsilyle,
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chosen from oxygen, sul phur or nitrogen atons, 25 optionally substituted
with an-al kyl radical containing'l to 4 carbon_atons or a phenyl radical or
a phenyl al kyl radical in which-the alkyl portion contains 1 to 4 carbon
~atoms, or alternatively R4 represents a 5 cycl oal kanoyl oxy radical in
whi ch the cycl q @%yﬂg portion contains 4 to 8 carbon atons o
cycloalkenoylogebra Ical in which the cyccl oal kenoyl portion cgﬁﬁgﬁmgqﬁH()
8 carbon atons, or alternatively 5 Rlerr] represents a benzoyl oxy radical

or a heterocycle- carbonyl oxy radical in which tghe heterocycl ic portion
represents a 5- or 6-nenbered aromatlc heterocycl e

triéthylsilyle, ﬁ-mméthylsﬂy!ethoxyméthyle benzyloxycaxbonyle ou tétrahydro

pyrannyle. ' _

' . Lorsque Rg et R7 forment ensemble un heterocycle. celui-ci est de
_ préférence un cycle oxazolidine éventuellement mono-substitué ou gem-dxsubstntue en

.5 posmon -2. : _

| Le remplacement des groupements protecteurs R et/ou Rg et Ry par des

- atomes d'hydrogéne peut étre effectué, selon leur nature de la maniére suivante :

1) loquue Rg représente un atome d'hydrogéne et R représente un groupement
protecteur de la fonction hydroxy, le remplacement des groupements protecteurs par

10  des atomes d'hydrogéne s'effectue au moyen d'un actde minéral (acide chlorhydnque.
acide sulfurique, acide ﬂuorhydnque) 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
éthers, les esters, les hydrocarbures aliphatiques, les hydrocarbures aliphatiques

15 halogénés, les hydrocarbures aromatiques ou les nitriles & une tempéra_tnré comprise
entre -10 et 60°C, '

2) lorsque Rg et R7 forment ensemble un hétérocycle saturé & 5 ou 6 chainons et plus
particuliérement un cycle oxazolidine de formule générale :

R,-N\__O (VI)
20  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 4 atomes de

carbone, ou un radical aralcoyle dont la partie alcoyle contient 1 4 4 atomes de

carbone et la partié aryle représente, de. 'préférexice un radical phényle

éventuellement subsutué par un ou plusxeurs radlcaux alcoxy contenant 1 a 4 atomes

25 de carbone, ou un radical aryle représentant, de préférence un radical . phenyle

| éventuellement substitué par un ou plusieurs radicaux alcoxy contenant 1 a 4 atomes

de carbone, ou bien Rg représente un radical alcoxy contenant 1 i 4 atomes de



v -
. 'l

contai ning one or nore hetero atons chosen from oxygen, sul phur or nitrogen
atonms, 10 - Rlerr] represents an al koxy radical containing 1 to 6
atons this carbon an unbranched or branched chairn, optional |l y substituted
with an aI koxy radical containing 1 to 4 carbon atons, an al kenyl oxy

radi cal Q@@#@%& 3 to 6 carbon atoms, an al kynyl oxy radical 15

cont ai ni ng carbon atons, a cycl oal kyl oxy. radi cal cOPfEFBRISAY4B to 6
carbon atons or a cycl oal kenyl oxy radical containing 3 to 6 carbon atons,
these radicals being optionally-substitut edgvmth one or nore hal ogen atons
or with an al koxy radical containing 1 to 4°20- . carbon atons, an al kylthlo
radi cal containing 1 to 4 carbon atoms or ‘a carboxyl radical, an

al kyl oxycar bony| carbatiecad uri sadicil tﬁhalbhéﬂ@lel@i qué(tﬁéhl&l&nﬁﬂiﬁe%zﬂﬁn fadical ﬂh&@febon

- atoms, a cyano og bst%ug%a@% mdﬁ:gi u%al éthyPe tel que trichlorométhyle et Rg représente un
atome d'hydrogéne, ou bien Rg et Rg forment ensemble avec 'atome de carbone
auquel ils sont liés un cycle ayant 4 4 7 chainons, le remplacement du groupement

5 protecteur formé par Rg et Ry par des atomes d'hydrogéne peut étre effectué selon |
les sxgmfxcatxons deRj, Rg et Ro, de la maniére suivante :

: a) lorsque Ry représente un radical nert-butoxycarbohyle, Rg et Rg;

‘identiques ou différents, représentent un radical alcoyle ou un radxcal aralcoyle

(benzyle) ou aryle (phényle), ou bien Rg représente un radical trihalométhyle ou un { |

10 radical phényle substitué par un radical uihaloiﬁéthyle,- et Rg représente un atome
d'hydrogéne, ou bien Rg et Rg forment ensemble un cycle ﬁyam de 4 & 7 chainons, le
. traitement de l'ester de formule générale (V) par un acide minéral ou organique
éventuellement dans un solvant organique tel qu'un alcool conduit au pfoduit de
formule générale : '

(VID)

OCOC‘s
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 éventuellemnt substitué, de
chlorure de thénoyle, de chlorure de furoyle ou d'un produit de formule générale :

R-0-CO-X (VD

15

20 dans laquelle R est défini comme précédemment et X représente un atome
| d'halogene (fluor, chlore) ou un reste -O-Rz ou -O-CO-O-Rg. pour obtenir un produit -
de formule générale (I) dans laquelle yA représenne un radical de formule générale .
De préférence, le prodmt de formule générale V) est traité par l'acide
formique & une température voisine de 20°C pour foumnir le produit de formule
25 générale (VII)

B



Ead

N al kyl car bamoyl or N, N-di al kyl carbanoyl radical in 25 whi ch each al kyl
portion contains 1 to 4—carbenr—at-ems or, Wth the—mitrogen atomto which it
is, linked, fornms a saturated 5- or 6- menber ed het erocyclic radi.cal
~optionally. containing a second hetero atom chosen from 6 oxygen, sul phur

or nitrogen atqydessBed onal ly substituted with an al kyl radi camng

1 to 4 carbon atons or a phenyl radical- or a phenyl al kyl radical -1'n which
the al kyl portion contains 1'to 4 5 carbon atons. Preferably, the aryl
radi cal s which can be represented by R3 are phedyl or a- or [err]-naphthyl

De préférence, l'acylation du produit de formule générale (VII) au moyen
d'un chlorure de benzoyle dans lequel le mdica_l 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

5 Tacétate d'éthyle, l'acétate d'isopropyle ou _l'acétaie 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 uiéth‘ylamine. La réaction est effectuée & une température comprise entre 0 et
50°C, de préférence voisine de 20°C.

10 b) lorsque Rj reprééeme un radical benzoyle éventuellement substitué,
thénoyle ou furoyle ou un radical. RyO-CO- dans lequel R est défini comme
précédemment, Rg repré'sente'un atome d'hydrogéne ou un radical alcoxy contenant
la4 atomes de carbone ou un radical phényle substitué p'ﬁr'un ou plusieurs radicaux
alcoxy co_ménant. 1 4 4 atomes de carbone et Rg représente un atome d'hydrogéne, le

15 remplacement du groupement_ protecteur formé par Rg et R7 par des atomes
d'hydrogéne s‘effeétu_e en présence d'un acide minéral (acide chlorhydrique, acide
sulfurique) ou 6rganique (acide acéiiqne. acide méthanesulfonique, acide triftuoro-
_méthahesulfonique, acide p.toluénesulfonique) utilisé seul ou en mélange en quantité
stoechiométriqﬁe ou catalytique, en opéraﬁt dans un solvant organique choisi parmi

20 les alcools, les éthers, les esters, les hydrocarbures aliphatiques, les hydrocarbures
aliphatiques halogénés et les hydrocarbures aromatiques & une température comprise
entre -10 et 60°C, de préférence entre 15 et 30°C. |

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

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

25 Ry et Rs sont définis COminel précédeinmént, peuvent étre obtenus partir de la
10-désacétyl-baccatine IlI de formule : |



.

radicals optionally substituted with one or nore atons or radicals chosen
from hal ogen atons (fluorine, 10 chlorine, brom ne, iodine) and alkyl,

— —at-yt—afyl al ky—at-koxys—ateyl t hi o, aryl oxy—ary+hio,
hydroxyl, hydroxyal'kyl, nercapto, formyl, acyl, acylamnino, aroylanino,:
al koxycar bonyl am no, -am no, al kyl am no, diarkyLanino, car boxyl ,
al koxycar wowbr303s86 car banoyl , dial kyl carbanoyl, cyano, . pcifRosR8Es1
trifluoromethyl radicals, on the understanding that the alkyl radicals and
t he al kyl portions of the other .radicals contain 1 to 4 carbon atons, that
the al kenyl and al kynyl radicals contain 2¥o 8 carbon atons and 20 -that
the aryl radicals are phenyl or a- or [err]-naphthyl radicals. Preferably,
t he heterocyclic radicals which cqﬁobe bﬁpresented by . RB are 5-nenbered
aromatic

{IX)

OCOC H,
" Il peut étre pafticuhérement 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 s:lyle de formule générale : _' A

'5 ' o _ (R)3-Si-Hal ™ _
dans laquelle les symboles R, identiques ou différents, représentent un radical alcoyle
cdnt_enant 1 2 4 atomes de carbone éventuellement substitué par un radical phényle,
ou un radical phényle, sur la 10-désacétyl-baccatine III pour obtenir un produit de’
formule générate : " '

(R),Si-0 1~ xn

10 _ _
dans laquelle R est défini comme précédemment, puis action d'un produit de formule
générale : o '
R'4-X1 - (Xm |
dans laquelle R'4 est tel que R'4-O- est identique & R4 défini comme precedemment
15 mais ne peut pas représenter un atome d'hydrogéne ou un radical hydroxy et X1
représente un atome d'halogéne pour obtenir un produit de formule généra_lé :



-

héterocyclic radicals containing one or nore identical 25 or different
atons chosen from nitrogen, oxygen and sul phur at.ons, optionally
sybstituted with one or nore.identical or different substituents chosen
from hal ogen atoms (fluorine, chlorine, bromne, iodine) and al kyl 7
radl_cal_s cont agy difkedset 0 4 carbon atoms, aryl radicals contai r}% Y
car bon. atons, alkoxy radicals containing 1 to 4 carbon atons,

radicals containing 6 to 10 carbon atons, amno radicals, 5 alkylamno
radi cals containing 1 to 4 carbon atons, dial kgam no radicals in which
each al kyl portion contains 1 to 4 carbon atons, acylamno radicals in

(R);Si-O 1 (XIID)

OCOC H,
dans laque!le R et R4 sont définis comme précédemment, dont les groupements

protecteurs silylés sont remplacés par des atomes d'hydrogéne pour obtenir un produn

de formule générale :

(XIV)

HO H OCOCH
| | ococ H, |
dans laquelle R4 est défini comme préeédemmem. qui est éthérifié sélectivement en
position 7 par action d'un produit de formule générale : .
| . RsXp (XV)
dans laquelle R's est tel que R'5-O- est identique a4 R5 défini comme precedemment et
10 X représente atome d'halogéne ou un reste d'ester sulfurique ou sulfonique pour
donner le produit de formule générale (IM).

Généralement, l'actxon d'un dérivé silylé de formule générale (X) sur lIa-
10-désacétyl-baccatine 111 est effectufe dans la pyridine ou la triéthylamine
éventuellement en présence d'un solvant organique tel qu'un hydrocarbure aromatique

15 comme le benzéne, le toluéne ou les xylénes & une température comprise entre 0°C et
1a température de reflux du mélange réactionnel. ' '

Généralement, l'action d'un produit de formule générale (XII) sur un produit
de formule générale (XI), est effectuée, aprés métallation de Ia fonction hydroxy en
position 10 au moyen d'un hydrure de métal alcalin tel que Ihydrure de sodium, un

20 amidure de métal alcalin tel que I'amidure de lithium ou d'un alcoylure de métal alcalin
tel que le buryllithium, en opérant dans un solvant organique tel que le



whi ch the acyl

L .
. »

portion contains 1 to 4 carbon atons, al koxycarbonylamno
radicals - containing 1 to 4 carbon 10 atons,. acyl radicals containing 1 to

4 car bon atons,

aryl carbonyl radrcalrs in Wnlrch the aryl portiomTcontarns—6
to 10 carbon atons, cyano, carboxyl or carbanmoyl radicals, alkylcarbanoyl

radicals in which the al kyl portion contains 1 to 4. carbon atons, 15
di al kyl car WP6M356 adi cal s i n whi ch each al kyl portion conPeTARICHOL 4
carbon atons or al koxycarbonyl radicals in which the al koxy portion

contains 1 to 4 carbon atomns. Preferably,_i
al kyl oxyacet oxy radi cal in which the al kyl *porti.on contains 1 to 4 carbon

atons, a cycl oal kanoyl oxy radical in which the cycl oal kanoyl portion

contains 4 to %ﬁﬂ&bﬂ&xﬁhﬁd@on%%ﬁhﬁbﬁ@%ﬁ Wténiﬁka?&k dothpHd Ehire 0 et

10

15

20

50°C.

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

d'un acide tel que l'acide fluorhydrique ou I'acide trifluoroacétique en présence d'une
base telle que la triéthylamine ou la pyridine éventuellement substituée par un ou
plusieurs radicaux alcoyles contenant 1 a 4 atomes de.ca.rbone. éventuellement
associée & un solvant organique inerte tel qu'un nitrile comme I'acétonitrile ou un
hydrocarbure ahphat:que halogene comme le dxchlorométhane i une temperature
comprise entre 0 et 80°C. '

Généralement I'action d'un produit de formule génerale (XV) sur un produnt
de formule générale (XIV) seffectue dans les ‘conditions indiquées precedemment
pour I'action d'un produit de formule générale (XII) sur un produit de formule
générale (XI). | | |

" 'Selon l'invention, les produits de formule génerale (I) dans laquelle YA
représente un radical de formule générale (II), Ry et R5 sont définis comme
précédemment, peuvent étre obtenus & partir d'un produit de formule générale :

(XVD)

' dans laquelle Ry, R3, Rg et Ry sont définis comme precédemment par silylation en -

position 7 au moyen d'un produit de fon'nule générale (X) pour obtenir un produit de
formule générale :

e radical s. R4 represents an 20

*



Ead

t he cycl oal kenoyl portion contains 4 to 8 carbon atons, 25 a benzoyl oxy .
radi cal or a heterocycl e-carboeryl-oxy radical in which.the hetergcyclic
portion represents a 5- or 6-nenbered-aronatic heterocycle containing one
-or nore hetero atons chosen from oxygen, sul phur or 8 nitrogen atons,

and Rl err] represents. an unbranched or branched al koxy radical -containing 1
to 6 carbon at SR onal Iy substituted with a nmethoxy, et hoRGTFRI6N0441
net hyl t hi o, ethylthio, ‘carboxyl, nethoxycarbonyl, 5 et hoxycar bonyl .,

cyano, carbanoyl, N nethylcarbanoyl, N—ethylcarp@nnyl

N, N- di met hyl car banmoyl, N, N-di et hyl car banoyl N—pyrrolldlnocarbonyl or

(XVID)

dans laquelle R, Ry, R3, Rg et R7 sont définis comme précédemment, qui est
 fonctionnalisé en position 10 au moyen d'un produit de formule générale {XII) pour
donner un produit de formule générale : :

NEN Ry § osimw),
RJ_/\{U_‘OI--- LA, (XVII)
. O-R"_' HO' \ H 6COCH
s - OCOCH,

dans laquelle R, R], R3. R4, Rg et R7 sont defuns comme precedemment dont le
groupement protecteur silylé est remplacé par un atome d'hydrogéne pour donner un |

- produit de formule générale :
' 0
R]\ .R6 R4 OH
N O
R{\JL o - XIX)
= . = o
O-R, H &
HO Y OCOCH; -
OCOC.H,

10 qui, par action d'un prddixit de formule générale (XV) conduit au produit de formule-
 générale (V) dont les groupements protecteurs sont remplacés par des atomes
dhydrogéne pour donner un produit de formule générale () dans laquelle Z
représente un radical de formule générale (II). .
Les réactions de silylation, de fonctxonnahsatxon et de rcmplacement des
15 groupements protecteurs par des atomes dhydrogéne sont effectuée dans des
' condmons analogues i cells décuts ci-dessus.



4 o
. »

N- pi peri di nocar bonyl radical. Mre espeéi ally, the present invention 10
relates to the products of .general fornula (1) in which Z represents a .

Thydrogem atomror—a Tadrcat—of gererat— formta—11) i whi ch Rer
represents a benzoyl radical or a.radical Rerr]-OCO in which Rerr].
represents a tert- butyl radical and R3 represents an al kyI radi cal 15

cont ai ni ngwl1 r,%ﬁcar bon atons, an al kenyl. radi cal cont ai 0.6 carbon
atons, a cycloa radi cal econtaining 3 to 6 carbon atons, o

radi cal optlonally substituted with one or nore identical or different
atoms or radicals chosen from hal ogen atongs20 (fluorine, chlorine) and
al kyl (methyl), al koxy (rret hoxy), dial kyl am no (di methyl am no), acylam no
(acetyl am no), alkoxycarbonyl anmino (tert-. but oxe/car bonyl am no) or .
trifluoronmethyl radichts PTQSX"% de’ formule générale (XVI) peuvent étre obtenus dans les
conditions décrites dans le brevet européen EP ‘0 336 841 et les demandes
internationales PCT WO 92/09589 et WO 94/07878 ou & -partir des produzts de

formule générale

dans laquelle R] et R3 sont définis comme précédemment selon les méthodes connues.
de protection de la fonction hydroxy de la chaine latérale sans toucher au reste de la
molécule. ' N
Selon l'invention, les produits de formule générale (I) dans laquelle Z
10  représente un atome d'hydrogéne ou un radical de formule générale (II) peuvent étre
obtenus. pai action de nickel de Raney activé en présénce dun alcool aliphatique
contenant 1 4 3 atomes de carbone sur un produit de formule générﬁie :

R'

(XXD)

OCOC H,.

dans laquelle R4 est défini comme précédemment et R' et R", identiques ou différents
15  représentent un atome d'hydrogéne ou un radical alc6y1e contenant 1 3 6 atomes de
carbone, alcét_x_y_lé contenant 2 & 6 atomes de carbone, alcynyle contenant 2 4 6 atomes
de carbone, cycloaicoyle contenant 3 4 6 atomes de carbone ou cycloalcényle



2- or 3-furyl, 2- or 3-thienyl or 2-, 4- or 5-thiazolyl 25 radical, and
Rlerr] represents an al kyloxyacetoxy radi cal i-nwdi-ch the alkyl portion
contains 1 to 4 carbon atons, a cycl oal kanoyl oxy radi cal in which the

~ cycl oal kanoyl portion contains 4 to 6 carbon atoms or a 9

pyri dyl car bonyl oxy radical, and R err]. represents an unbr anched_or branched
al kyl oxy radiéHP’é@ﬁF%ining 1 to 6 carbon atoms. Still nore eSFEEFR3RU4I ¢ e
present invention 5 relates to the products of general formula (1) in which
Z represents a hydrogen atom or a radical of géneral formul a (II) i n which
Rl err] represents a benzoyl r.adi cal '

contenant 3 & 6 atomes de carbone, ou bien R' et R* forment ensemble avec I'atome de

carbone auquel ils sont liés un radical cycloacoyle contenant 3 a 6 atomes de carbone -
ou un radical cycloalcényle contenant 4 & 6 atomes de carbone, et Z1 vepmente un

atome d’hydrogéne ou un radical de formule génémle

R /R :
e - {(XXID

| . RJ /\;)K | .

5 L O-Rr
dans laquelle Rj et R3 sont définis comme précédemment et, 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 héterocycle saturé & 5 ou 6
chainons, R4 est défini comme ‘précedemment, pour obtenir un produn de formule

10 générale:

(XXIID)

suivi, lorsque Z] représente un radical de formule générale (XXII) c'est-a-dire lorsque

le produit de formule génerale (XXIII) est 1dent1que au produxt de formule générale

(V),du remplacement des groupements protecteurs représentés par Rg et/ou R et Ry
15 par des atomes d’hydrogéne dans les condmons décrites préoedemment

Généralement, I'action du nickel de Raney actnve en pmmce de l'aloool

aliphatique est effectuée i une température comprise entre -10 et 60°C.
Selon linvention, le prodmt de formule génerale (XXI) dans laquelle Zj et

Ry sont définis comme précédemment peut é&tre obtenu par action dun
20  dialcoylsulfoxyde de formule générale:



-

or aradical Rerr]-OCO in which R[er.r] represents a tert- butyl radical
and R3 represents an'isobutyl, 10 I sobut enyl, butenyl, cycl ohexyl,

-

“phenyl, Z=Turyl, 3-TuryTl, 2Z2-thienyl,3-threnyrs 2-thiazol yls—#=thrazotyt or

5-thiazolyl radical, R4 represents a nethoxyacet oxy,
~ cycl opropyl carbonyl oxy, cycl opentyl carbenyl oxy, 2-pyridyl carbonyl oxy or
3- pyri dyl owobesegssoxy radical 15 and Rlerr] represents a nggfippodosasi cal -

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

general fornula (11) display noteworthy antitunour- and antil eukaemnic .
properties. According to the present inveni?on,.the new 20 products of.

general formula (1) in which Z represents a radical of general fornula (I1)

may be obt ai ned by esterlflcatlonﬁ)f aRproduct of general formula: [err]

_k J_R.. ,(XXIV)

dans laquelle R' et R" sont déf'mxs comme précédemment sur un produn de formule
générale (XIX).

Generalement la réacnon du sulfoxyde de formule genérale (XXIV) de .
5 préfétence le dxméthylsulfoxyde, sur le produit de formule genérale (XIX) s'effectue en
présence d'un mélange d'acide acétique et danhydride acétique ou d'un dérivé de
- T'acide acétique tel qu'un acide halogénoacétique & une température comprise entre 0 et ‘
50°C, de préférence voisine de 25°C. S
Selon l‘mventxon, les produits de formule générale () dans laquelle z
10  représente un radical de formule générale (II) peuvent étre obtenus par action d'un
- produit de formule générale (XI_I) sur un produit de formule générale :

HO O,Rs

(XXV)
H o .
o'V ' ococH,

OCOC,H,

dans laquelle Rj. R3, R5. Rg et R7 sont définis oomme précédemment en operant

dans les conditions décrites pour l'action d'un prodmt de formule generale (XII) sur un
15 produit de formule genérale (XD), suivie du remplacement des groupements

protecteurs représentés par R7 ou Rg et R7 par des atomes d'hydrogéne dans les

conditions décrites précedemment. _

Le produn de formule generale (XXV) peut étre obtenu par action dun
| halogénure de zinc tel que l'iodure de zinc ou l'hydrazme sur un produit de formule

20 | genérale



-

16 in which Rlerr] and Rlerr] are defi ned és above, by neans of an acid of

general fornula: [err] 1n which Rlerr] and R err]-are defined as above, and
either R6 represents a hydraogen atom and Rlerr] represent.s a group 5.
protecting the hydroxyl function, or Rl.err] and Rlerr] together forma

saturated 5- ﬁv‘gﬁgered heterocycle, or by means of a derivative of this
acid, to obtai er of general formula: R O [err] .in \/\Aﬁ%‘f‘l"ﬁf’g?‘ﬁ
R[err], Rlerr], Rerr], Rerr] and Rlerr] are defined as above, :

| | 18

CH,OCH,C00

(XXVID)

dans laquelle R1, R3.R5,Rg et R7 sont définis comme p:ecédemment

Généralement la réaction est effectuée en opérant dans un aicool ahphanque
contenant 1 4 4 atomes de carbone tel que le méthanol ou I'éthanol & une température
5 compriseentre 0 et50°C. |
Le produit de formile généi'ale (XXV1]) peut étre obtenu par action de nickel
de Raney activé en présence d'un alcool al:phanque contenant 1 4 3 atomes de

carbone sur un produit de formule générale :

R'

(XXVID

10 dans laquelle Ry, R3. R, R7. R’ et R" sont définis comme précédemment, en opérant
dans les conditions décrites précédemment pour la préparation d'un produn de
formule générale (I) &- partir d'un produnt de formule générale (XXI).

- Le produit de formule genérale (XXVIl) peut étre obtenu par action d'un
sulfoxyde de formule générale (XXIV) sur un produit de formule générale :



-

10 foll owed by repl acenent of the protective groups represented by Rlerr] ~
and/or Rlerr] and Rl err] by hydrogen atons. The esterification by means of
a—pr‘oﬂm (XITy7 T which X[err] represeﬁ‘t‘S‘TﬁV‘d‘r’o—xyl
radical- may be perforned in the presence of a 15 condensing agent o _
(carbodiimde, reactive carbonate) and an activating agent (am nopyri d| nes)
in an orgampeé/se3sé/ent (et her, ester, ketones, nitriles, aPCT/FRG6100441

hydr ocarbons, hal ogenated- al i’ phatic hydrocar bons ~aromatj ¢ hydrocarbons) .
at a tenperature of between -10 and 90[err;C The esterification may al so
be carried out using a product of general 9orrrula (XIl) in whlch X err]

CH,0CH,C00,

(XXVHI)

dans laquelle Ry, R3, Rg et R7 sont définis comme précédemment, en opérant dans
les condmons décrites précédemment pour I'action d'un sulfoxyde de formule générale
(XXIV) sur un produit de formule générale (XIX). -
5 Le produit de formule générale (XXVII peut &re obtenu & partir dun
* produit de formule générale :

(XXIX)

| OCOC H, |
~dans laquelle Ry, R3, Rg et R7 sont définis comme précédemment, en opérant dans

les conditions décntes précédemment pour remplacer les groupements syhlés du
10  produit de formule genérale (XIII) par des atomes d'hydrogéne.

Le produit de formule générale (XXIX) peut étre préparé dans lms condmons |
 décrites dans la demande internationale PCT WO 95/11241.

Les nouveaux produxts de formule générale (I) obtenus par la mise en
oeuvre des procédés selon l'invention peuvent étre purifiés selon les méthodes
15 connues telles que la cristallisation ou la chromatographie.
- Les produits de formule générale (I) dans laquelle Z représente un radical de
formule générale (IT) présentent des propriétés biologiques remarquables.
In vitro, la mesure de Iactivité biologique est effectuée sur la tubuline
extraite de cerveau de porc par la méthode de M.L. Shelanskx et coll., Proc. Natl.



‘-

5‘represents a radical Rerr]-O, working in the presence of an activating
agent (am nopyridines) in.an-organic solvent (ethers, esters, ket ones,
nitriles, aliphatic hydrocarbons, hal ogenated aliphatic hydrocarbons,
~aromatic hydrocarbons) at a ‘tenperature of between 0 10 and 90[err]C The
esterlflcatlonwWo be carried out using a product of general formula
(XI'1) . in which esents a halogen atom in the presence Q’RB‘A%"@‘
(tertiary aliphatic amine), working in-an organic 15 solvent (ethers,
esters, ketones, nitriles, aliphatic hydrocarbggs, hal ogenated aliphatic
hydr ocar bons, aromatic hydrocarbons) at a tenperature of between 0 and
80[err]C. Preferably, R err] represents a hydrogen atom and 20 R7

represents a group Pked.esti. NUSANeZd)y 465758 @1978) iDéwde de la dépolymérisation des
| microtubules en tubuline est effectuée selon la méthode de G. Chauvidre et coll.,
C.R. Acad. Sci., 293, série II, 501-503 (1981). Dans cette étude les produits de
 formule générale (I) dans laquelle Z représente un radical de formule générale (II) se
5  sont montrés au moins aussi actifs que le taxol et le Taxotére. |
In vivo, les produxts de formule générale () dans laquelle z représente un
radical de formule générale (I1) se sont montrés actifs chez la souris greffée par le
mélanome B16 & des doses comprises entre 1 et 10 mg/kg par voie mtrapemoneale,
ainsi que sur d'autres tumeurs liquides ou sohdes
10 Les nouveaux produits ont des propriétés | anti-tumorales et plus
particuliérement une activité sur les tumeurs qui sont résistantes au Taxol® ou au
Taxotére®. De telles tumeurs comprennent 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 & différents
15 produits de structures et de mécanismes d'action différents. Les taxoides sont
généralement connus pour étre fortement reconnus par des tumeurs expérimentales
telles que P383/DOX. une lignée cellulaire sélectionnée pour sa résistance 2 la
doxorubicine (DOX) qui exprime mdr 1. ' '
Les exemples suivants illustrent Ia présente invention.
20 EXEMPLE1
On dissout 243 mg de tert-butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl-4
oxazolidine-1,3 carboxylate-5-(2R,4S,5R) d’acétoxy-4c: benzoyloxy-2a. époxy-53,20
‘hydroxy-13 méthoxy-78 oxo-9 (pyridyl-3 carbonylloxy-10f taxéne-11 yle-13a dans
45 cm3 dune solution éthanolique 0,IN dacide chiorhydrique & 1% d'eau. La
25  solution ainsi obtenue est agitée pendant 3 heures & une température voisine de 20°C°
| puis additionnée de 25 cm3 de dichlorométhane. La phase organique est séparée par
décantation et lavée successivemerit par 2 fois 10 cm3 d'une solution aqueuse saturée
d'hydrogénocarbonate de sodium, séchée sur sulfate de magnésium, filtrée et
concentrée & sec sous pression réduite (2,7 kPa) & 40°C. On obtient 290 mg d'une
30  meringue blanche que l'on purifie par chromatographie sur gel de silice déposé sur
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or alternatively Rerr] and Rlerr] together forma saturated 5- or
6- menbered heterocycle. Wien R err] represents a hydrogen atom R7-

oxymettyt, l-ettoxyethyl, 25 tHenzytoxymethyl, . |

trimethyl si.I'yI , triethylsilyl, -trinethylsilylethoxynethyl,
benzyl oxycar bonyl or tetrahydropyranyl radical. Wien Rlerr] and Rlerr]

t oget her Weorgeressaet er ocycl e, 12 the latter is preferaldcrrmosomagzol i di ne o

~ring optionally nonosubstituted or gemdisubstituted at position 2.
Repl acenent of the protective groups R7 and/ or. R[err] and Rerr] by
hydrogen at ons- may be perforned, ' '

plaques [(gel de Imm d'épansseur. plaques de 20 x 20 cm, éluant : dichlorométhane-
methanol (95-5 en wlm)] 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 10 cm3 d'acétate
5 déthyle. Les filtrats sont réunis et concentrés 4 sec sous pression réduite (2,7 kPa) &

20°C. On obtient une meringue blanche que l'on repurifie selon la méme technique
[(2 plaques : 20 x 20 x 1 mm; éluant : dichlorométhane-miéthanol (95-5 en volumes)].
On obtient ainsi 132 mg de tert-butoxycarbonylamino-3 }_iydroxy-z phényl;3
propionate-(2R,3S) d’acétoxy-4a benzoyloxy-2c: époxy-50,20 hydroxy-1 méthoxy- &

10 7B oxo-9 (pyridyl-3 carbonyloxy-10{ taxéne-11 yle-13a sous forme d'une meringue
blanche dont les caractéristiques sont les suivantes : - '



-

5; depending on their nature, in the follow ng manner: ‘1) when Rl err]
represents a-hydrogen atom-and-RZ represents a group protecting the

hydroxyl function,

repl acenent of the protective groups by hydrogen atons

Is perfornmed by neans of an inorganic acid (hydrochlorlc acid, 10

sul phuric aC|d

nethanesulphonlc acl
aci'd) used al one or
esters, aliphatic 15 hydr oczg bons, hal ogenat ed

_al cohol s, ethers,

gl uoric acid) or organic acid (acetic aC|
?ij trifluoromethanesul phonic ‘acid, p-tol uenesﬁ’ﬂﬁ%fc
m xed, working in an organic solvent chosen from

al i phatic hydrocarbons, aromatic hydrocarbons or nitriles at a terrp'érature
~of between -10 and 60[err]C, -2) when Rerr] and R err] together forma
saturated 5- or 6- rpouecietbtitoirer dPohe - Hdrid =rBF emétspodl. al | y an 20

oxazol I di ne rng of -gsepggt;ealdé fRWI H (300 MHz ; CDCI3 ; déplacements chimiques & en ppm ;

10 .

15

20

30

constantes de couplage J en Hz) : 1,30 (s, 3H : -CH3en 16 ouen 17) ; 1,35 [(s, 12H :

'-C(CH3)3 et -CH3 en 16 ou en 17} ; 1,75 (s, 3H : -CH3) ; 1,82 €t 2,77 (2 mis, 1H
chacun : -CHy- en 6) ; 1,97 (s, 3H : -CH3) : 2,35 (d,J = 9, 2H : -CH- en 14) ; 2,39

(s, 3H : -COCH3) ;3,38 (d,J =5, 1H : -OH en 2 ; 3,42 (s, 3H : -OCH3) ; 3,88 (d,
J=75,1H:-Hen3);3.96 (dd,J=11et7,5 1H: Hen7) ;4,18 et 4,32 (24, =
8,5, 1H chacun : -CHp- en 20) ; 4,64 (mt, 1H : -H en 2) ; 4,98 (d large, J = 10, 1H :
-Hen5) ;5,28 (d large, J =10, 1H : -Hen 3) ;5,39 (d, J = 10, 1H : -CONH-) ; 5,70
(d,J=75,1H: -Hen2) ;6,22 (t large, =9, 1H: -Hen 13) ; 6,69 (s, 1H : -H en
10) ; de 7.25 & 7.45 (mt, 5H : -CgHs en 3) ; 7,44 [(dd, J = 85 et 6, 1H :
-OCOC5H4N(-H en 5)] ; 7,50 [(d, J = 7,5, 2H : -OCOCgHs(-H en 3 et Hen 5)] ;
7.62 [, J = 7,5, 1H : -OCOCgH5(-H en 4)] ; 8,12 [(d, J = 7.5, 2H: -0COCgHs (-H

en2et-Hen6)];835[(dt,J =85et 1, 1H : -OCOC5H4N(-H en 4)] ; 8,82 (dd, J =
‘6et1,1H:-OCOCsH4N(-H en 6)] : 9,32 (d,J = 1, 1H : -OCOC5H N(-H en 2)].

Le tert-butoxycarbonyl -3 (méthoxy-4 phenyl)-z phenyl-4 oxazolxdme—l 3

- carboxylate-5-(2R,4S,5R) d'acétoxy-da benzoyloxy-2a époxy-5f.’s 20 hydmxy-1(3

méthoxy-?[i 0x0-9 (pyndyl-3 carbonylloxy-10f3 taxéne-11 yle-13a peut étre préparé

de la maniére suivante :

A une solution de 46 mg d'acide pyridine-3 carboxylique dans 25 em3

- d'acétate d'éthyle anhydre, maintenue sous atmosphére d‘argon et sous agitation, on

ajoute, & une température voisine de 20°C, 290 mg de tert-butoxycarbonyl-3
(méthoxy-4 phényl)-2 phényl-4 oxazolidine-1,3 carboxylate-5-(2R,4S,5R) d'acétoxy-
4. benzoyloxy-2a époxy-503,20 dihydroxy-1(3, 1013 méthoxy-7f3 oxo-9 taxéne-11 yle—

13a, 18,5 mg de d:méthylammo—4 pyridine, 0,5 g de tamis moléculaire 4 Aet112mg

deN N'-dxcyclohexylcarbodumnde Le mélange réacuonnel est maintenu sous agitation '

| pendant 16 heures & une température voisine de 20°C puis on ajoute 46 mg d'acide -
pyndme-z carboxylique, 18,5 mg de d1méthylammo-4 pyridine, 0,5 g de tamis

moleculmre 4Aet112mgde N N‘-dlcyclohacylcarbodumxde et maintient & nouveau
sous agitation pendant 24 heures puis répéte ce cycle deux autres fois. Le mélange_
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[err] in which Rerr] is defined as above and R err] and Rlerr], which may
be identical or different, represent a hydrogen atom or an_al kyI r adi.cal

containing 1 to 4 carbon atom; or an aral kyl radi cal in which the alkyl
portion contains 1 13 to 4 carbon atons and .the aryl portion preferably

repr esent radi cal optionally substituted with gne or nore al koxy
L -_

radi cal s 1 to 4 carbon atons, or an aryl radi CST/RRIEHUEL ), \
representing a 5 phenyl radi cal optlonal |y substituted with one or nore
al koxy radicals containing 1 to 4 carbon g30ms or aIternativer-R[.err]
represents an al koxy radi cal : ' _ o

mcnoxmelestﬁluémverrefrmégmndeoélme I.eve:reﬁméstlavépaero:s
50 cm3 d'acétate d'éthyle, les ﬁltms sont réunis, lavés successivement par 2 fois
10 cm3 dune solution aqueuse saturée d'hydrogénocarbonate de sodium et par 6 fois
20 cm3 d'eau distillée, séchés sur sulfate de magnésium, filtrés et concentrés & sec |

5 sous pre_ssion- réduite (2,7 kPa) a 40°C. On 6b_tie_nt' ainsi 298 mg de tert-
butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl4 oxazolidine-1,3 carboxylate-5-
(2R,45,5R) d'acétoxy-da benzoyloxy-2 époxy-50,20 hydroxy-1f méthoxy-7@ oxo-
9 (pyridyl-3 carbonyloxy- 10 taxéne-11 yle-13a sous forme d'une meringue blanche.

_  Le tert-butoxycarbonyl-3 (méthoxy-4 phényl)-z phényl-4 oxazolidine-1,3
10  carboxylate-5-(2R, 4S5R) d ‘acétoxy-da  benzoyloxy-2a époxy-S[:} 20 dihydroxy-
| 113,103 méthoxy-7§ 0x0-9 taxéne-11 yle-13c peut étre préparé de la maniére suivante
A une solution de 150 mg de tert-butoxycarbonyl-3 (méthoxy-4 phényl)-2
phényl-4 oxazolidine-1,3 carboxylate-5-(2RASSR) d'acétoxy-4a benzoyloxy-2c:
' époxy-5p,20 hydroxy-1p méthoxy-78 méthoxyacétoxy-108 oxo-9 taxéne-11 yle-13a
15 dans 4 cm3 d*éthanol anhydre, maintenue sous atmosphére d'argon et sous agitation, |
' on ajoute, goutte 3 goutte et 4 une température voisine de 20°C, 0,263 cm3
d’hydrazine monohydratée. Le milieu réactionnel est maintenu sous a_gitatiOn pendant.
1 heure & une température voisine de 20°C puis versé dans un mélange de 100 cm3
d’acétate d’éthyle et de 50 cm3 d'eau distillée. La phase organique est séparée par
20  décantation et on réextrait la phase aqueuse par 2 fois 50 cm3 d’acétate d'éthyle. Les
phases orgamques sont réunies lavées par 4 fois 50 cm3 d'eau distillée, séchées sur
sulfate_ de magnésium, filtrées et concentrées a sec sous pression réduite (2,7 kPa) a
'40°C. On obtient 180 mg d'une meringue blanche que l'on purifie par
chromatographie sur gel de silice déposé sur plaques [(gel de 1 mm d'épaisseur,
25 ' plaques de 20 x 20 cm, &luant : dichlorométhane-méthanol (90-10 en volumes)] par
- fractions de 90 mg (2 plaques). Aprés localisation aux rayons U.V. de la zone
correspondant au produit cherché adsarbs, cette zone est gratiée et la silice recueillie
est lavée sur verre fritté par 10 fois 10 cm3 d'acétate d'éthyle. Les filtrats sont réunis
et concentrés & sec sous pression réduite (2,7 kPa) & 40°C. On obtient ainsi 113 mg
- 30 de tert-butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl-4 oxazolidine-1,3 carboxylate-
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cont ai ni ng 1 to 4 carbon atons or a trihalonethyl radical such as
trichloronmethyl or-a phepyH—ratieal— 10  substitwted w th a-t++hal onet hyl -
radi cal such as trichloronethyl and Rl err] represents a hydrogen atom or

alternatively R err]

and R[err], together with the carbon atomto which

"they are |inkeqyobgdogsea 4- to 7-nenbered ring, replacenent of 6/00441
protective group formed by R6 and R7 15 by hydrogen atons may be '
per fornmed, depending on the meanings of Rerr], Rerr] and Rerr], in the -

follow ng manner: a) when Rlerr] represents a t%ﬂrt but oxycar bonyl radi cal
and Rerr] and R err], which may be identical or different, represent an

al ternati ;/el y R err]f{zgp&é&'ﬁg"%‘g’q‘r MPW?@S‘%&%@ s g‘iiymﬁr'r&@?“a’gl .

substituted with a tﬁldgalge}rgﬁ,@l 3’!%?3&%%&%%@@&!&&%%5 a hydrogen

al kyl radical or

atom or alternatively

err
nert-butoxycarbonyl-3 (méthoxy-4 phenyl)-Z phényl-4 oxazolidine-1,3

carboxylate-S-(ZR 4S.5R) d'aoétoxy—4a benzoyloxy-2a époxy-5f3, 20 hydroxy-1p

- méthoxy-7( métlmxyaoétoxy 10|3 oxo-9 taxéne-11 yle-13a. peut étre préparé de la

maniére suivante :

A une solution de 1,041 g de tert-butoxycarbonyl-3 (méthoxy-4 phényl)-2-

. phényl-4 oxazolidine-1,3 carboxylate-5-(2R,4S,5R) d'acétoxy-d4a benzoyloxy-2a
époxy-5{3,20 hydroxy-1{3 méthoxyacétoxy-10f8 méthylthiométhoxy-7(3 oxo-9 taxéne-

10

15

20

25

11 yle-13a dans 100 cm3 d'éthanol anhydre, maintenue sous atmosphére d'argon et
sous agitation, on ajoute, & une température voisine de 26°C, 100 cm3 d'une
suspension éthanolique de nickel activé selon Raney (obtenue & partir de 80 cm3 de Ia |
suspension aqueuse commerciale 4 environ 50 %, par lavage successifs jusqu'a un pH
voisin de 7 par 15 fois 100 cm3 d'eau distillée et par 4 fois 150 cm3 d'éthanol). Le
mélange réactionnel est maintenu. sous agitation petidan; 7 jours & une température
voisine de 20°C puis filtré sur verre fritté. Le verre fritté est lavé par 3 fois 100 cm3
d'éthanol, les filtrats sont réunis et concentrés a sec sous pression réduite (2,7 kPa) a
40°C. On obtient 821 mg d'une meringue blanche que l'on purifie par
chromatographie sur 75 g de silice (0,063-0,2 mm) contenus dans une colonne de
2,5 cm de diamétre [éluant : dichlorométhane-acétate d'éthyle (90-10 en volumes)] en
recueillant des fractions de 5 cm3. 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 228 mg de tert-butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl-4 oxazolidine-1,3
carboxylate—S-(ZR 4S5R) dacétoxy-da benzoyloxy-20. 6poxy-53.20 hydroxy-1
-7 méthoxyacétoxy 10[3 oxo-9 taxene-ll yle-13a sous forme d’une

~ meringue blanche.

Le ten-butoxycarbonyl-B (méthoxy-4 phenyl) -2 phényl-4 oxazolidine-1,3
carboxylate-5-(2R,45,5R) d'acétoxy-4a benzoyloxy-2a.  époxy-53.20 hydroxy-13
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together forma 4- to 7-nmenbered ring, treatment of the 25 ester of
general formula (V) withan inorganic or organic acid, where appropriate in

"an alTohof~, yierds the product of—generar
formul a: 14 [err] in which Rerr], Rerr] and Rerr] are defined as
above, which is acyl ated by neans of benzoyl chloride in which the phenyl
ring i.s oQWM6y substituted or by nmeans of thenoyl chIRIIERSG/0MAI f ur oyl
chloride or of a product of 5 general formula: Rerr]-OCOX -

(V) | o 2

méthoxjracétoxy-IOB' méthylthiométhoxy—?ﬁ ‘0x0-9 taxéne-11 yle-13c peut étre
préparé de le maniére suivante : d | |
A une solutionde 5 g de tert-buﬁoxycarbonyl—3 (méthoxy-4 phenyl)-z phenyl-4
oxazolidine-1,3 carboxylate-5-(2R,4S,5R) d'acétoxy-4a benzoyloxy-20: époxy-58.20 |
© 5 d:hydroxy lﬁ B méthoxyacetoxy-lOﬁ oxo-9 taxéne-11 yle-13a dans 165 cm3 de
" diméthylsulfoxyde anhydre, maintenue sous atmosphére d'argon et sous agitation, on
' sjoute, & une température voisine de 20°C, 3,35 cm3 d'acide acétique et 11,5 cm3
d'anhydride acétique. Le mélange réactionnel est maintenu Sous agitation pendant {
_ 3jours &4 une température voisine de 20°C puis versé dans 500 cm3 de
10  dichlorométhane. On additionne ensuite sous bonne agitation 100 cm3 d'une solution
aqueuse saturée de carbonate de potassium jusqu'd un pH v.oisin de 7. Aprés
10 minutes d'agitation, la phase organique est séparée par décantation et on réextrait
la phase aqueuse par 2 fois 250 cm3 de dichlorométhane. Les phases organiques sont
réunies, lavées par 3 fois 100 cm3 d'eau distillée, séchées' sur Sulfate de magnésium,
15 filtrées et concentrées i sec sous pression réduite (2,7 kPa) & 40°C. On obtient 9,5 g
dune huile jaune péle que Ion purifie par chromatographie sur 250 g de silice (0,063-
0.4 mm) contenus dans une colonne de 3 cm de diamétre [éluant : dichlorométhane-
méthanol (99-1 en volumes)] en recueillant des ftactxons de.50 cm3. Les fractions ne
contenant que le produit cherché sont réunies et concentrées & sec sous pression
20  réduite (2,7 kPa) 4 40°C. On obtient ainsi 3,01 g de tert-butoxycarbonyl-3 (méthoxy-
4 phényl)}-2 phényl-4 oxazolidine-1,3 carboxylate-5-(2RAS5R) d’acétoxy-da
‘benzoyloxy-2a. époxy-58,20 hydroxy-1p méthoxyacétoxy-103 méthylﬂﬁomé&oxy-?fi
ax0-9 taxéne-11 yle-13c: sous forme d'urie meringue blanche. -
" Le tert-butoxycarbonyl-3 (méthoxy-4 phéayl)-2 phényl-4 oxazolidine-1,3
25 carboxylate-S (2RA4S,5R) d'acétoxy-4c benzoyloxy-Za époxy-58,20 dihydroxy-
18,78 methoxyaoetoxy -103 ox0-9 taxéne-11 yle-13cx peut étre preparé de la maniére
‘suivante : ' . .
A une solution de 20 g de te;t-bmoxycarbonyl-s (méthoxy-4 phény!)-2 phényl-
4 oxazolidine-1,3 carboxylate-5-(ZR45,5R) d'acétoxy-4a benzoyloxy-2c &poxy-



in which R2 is defined as above and X represents a hal ogen atom (fl uori ne',

chlorine) or a resi due —O-R-err—o6+— 0O COORerr to obtain a product of
general formula (1) 10 in.whiich Z represents a radical of general fornula

(I'l). Preferably, the product of general fornmul'a (V) is treated with fornic
acid at a tenpewebssssé n the region of 20[err]C.to yield the pponsméeooiss
general formula 15 (VI'l1). Preferably, the acyl ation of the product of
general formula (VI1) by neans of a benzoyl 0?%rl de in which the phenyl
radical is optionally substituted or by means t henoyl chloride, of

furoyl chloride. or of 20 a .product of general formula (MI1Il) is perforned

In an inert organic sy yﬁgﬁé{;ﬂ{ﬁ @Wiﬁ%ﬁ%@yﬁb@&o@%&ﬂl yle-13ac

| sopropyl acetate or h bu y
- dans 200 cm3 de dichlorométhane anhydxe mamtenue sous atmosphére d'argon et

sous agitation, on ajoute, goutte i goutte, d une température voisine de 0°C, 220 cm3
du. complexe triéthylamine- acide fluorhydrique (1-3 en moles). Le mélange
5 réactionnel est ensuite réchauffé jusqu'd une température voisine de 20°C, maintenu
pendant 3 heures 3 cette température et versé dans 4 litres d'une solutxon aqueuse
saturée d'hydrogénocarbonate de sodium. Le pH du milieu réactionnel étant ainsi
amené aux environs de 7. Aprés 10 minutes d'agitation, la phase organique est séparée
par décantation et on extrait la phase aqeuse par 2 fois 100 cm3 de dichlorométhane.
10  Les phases organiques sont réunies, lavées par 100 cm3 d'eau distiliée, séchées sur
sulfate de magliésium,'filués et concentrées & sec sous préssio_n réduite (2,7 kPa) &
40°C. On obtient ainsi 17,4 g de tert-butoxycarbonyl-3 (méthoxy-4 phényl)-2.
- phényl-4 oxazolidine-1,3 carboxylate-5-(2R4S,5R) d'acétoxy-4a benzoyloxy-2a.
époxy-5§,20 dxhydroxy-lﬂ B méthoxyaoétoxy-]OB ox0-9 taxéne-11 yle-13a sous
15 forme d'une meringue blanche. _
Le tert-butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl-d oxazolidine-1,3
carboxylate-S-_(ZRAS,SR) d‘icétoxy_#a benzoyloxy-2a époxy-S[i,ZO triéthylsilyloxy-
. 78 hydroxy-1§3 méthoxyacétoxy-103 ox0-9 taxéne-11 yle-13ax peut étre préparé dans
les conditions décrites dans la demande intemationale PCT WO 95/11241.
20 EXEMPLE2 |
' En opérant comme dans I'exemple 1, mais & partir de 210 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 hydroxy-1{3 méthoxy-7 oxo-9
_ - (pyridyl-2 carboﬁyl)bxy-lOﬁ taxéne-11 yle-13ct, on obtient 145 mg de tert-
25  butoxycarbonylamino-3 hydroxy-2 pnényl-3 propionate-(2R,3S) d'acétoxy-4a
| benzoyloxy-2c. époxy-5p,20 hydroxy-1B méthoxy-78 oxo-9 (pyridyl-2 carbonyloxy-
108 taxéne-11 yle-13a sous forme d'une meringue blanche dont les caractéristiques
sont les smvanws : _
- pouvoir rotatoire : [a]l)zo - 52 {¢ = 0,5 ; méthanol).
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15 hal ogenat ed al i phatic hydrocarbons such as dichl oronet hane or
1. 2-dichl oroethane, in_the presence of an inorgani c base such as sodi um

bi carbonate or an organic base such as triethylam ne. The réactron is 5
performed at a ter_rperat'ure of between 0 and 50[err]C, and preferably in the °
regi on of C. b) when Rlerr] represents an optionally substituted
benzoyl a thenoyl or furoyl radical or a radi calP RBP4 CO- i n
whi ch R[err] |s defined as 10 above, R err] represents a hydrogen atom or.
an al koxy radical containing 1 to 4 carbon2atons or-a phenyl radical
substituted wth one or nore al koxy radicals

- spectre de RM.N. 1H (400 MHz ; CDCl3 ; déplacements chimiques & en ppm ; |
 ‘constantes de couplage J en Hz) : 1,31 (5, 3H : -CH3 ¢n 16 ou en 17) ; 1,37 [(s, 12H :
-C(CH3)3 et -CH3en 16 ouen 17 ; 1,74 (s, 1H:-OHen1); 1,78 (s, 3H -CH3) ;
1,82 et 2,78 (2 mts, 1H chacun : -CHp- en 6;:1 97 (s, 3H: -CH3) 235, J =9,
5 2H:-CHp-en14);240 (s, 3H: -COCH3) ; 3,40 (d,J = 4,5, 1H : -OH en 2) ; 343
(s, 3H:-OCH3) ;3,92 (d,J =75, 1H:-Hen3) ; 3,98 (dd, ] = 11 et 7, 1H : -H en 7);
4,20 et 4,32 (2d, J = 8,5, 1H chacun : -CHz- en 20) ; 4,64 (mt, IH : -Hen 2) ; 5,00
(dlarge,J =10, 1H: -Hen 5) ; 5,28 (d large, J =10, 1H : -Hen'3) ; 543 (d, J = 10,
1H:-CONH-) ;5,73 (d,J =75, 1H: -Hen2) ; 6,22 (t large,J = 9, 1H : -H en 13) : (
10 6,67 (s, 1H : -H en 10} ; de 7,25 & 7,45 (mt, 5H : -CgHs en 3) ; 7,51 [(mt, 3H : .
-OCOCgHs5(-H en 3 et H en 5) et -OCOC5H4N(-H en 5)] ; 7,61 [(1, J = 7,5, 1H :
-OCOCGH5(-H en 4)] ; 7,88 [(t dédoublé, J = 8 et 1, 1H : -OCOC5HN(-H en 4)] ;
8,12 [(d,J = 7,5, 2H : -OCOCgHs(-H en 2 et -H en 6)] ; 8,20 (d large, J = 8, 1H :
-OCOCSH,N(-H en 3)] ; 8,82 (dd large =5 et 1, 1H : -OCOC5H4N(-H en 6)]:
15 En opérant comme dans I'exemple 1, mais & partir de 300 mg de tert-
. butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl-4 oxazolidine-1,3 .carboxylate-s-
(2R AS,5R) d'acétoxy-4c: benzoyloxy-2a: époxy-53,20 dihydroxy-13,108 méthoxy-78
0x0-9 taxéne-11 yle-13cx, on obtient 230 mg de tert-butoxycarbonyl-3 (méthoxy-4
- phényl)}2 phényl4  oxazolidine-1,3 carboxylate-5-(2R4S,5R) d'acétoxy-4a:
20 benzoyloxy-2a époxy- 583,20 hydroxy-18 methoxy-7|3 oxo-9 (pyndyl-Z carbonyl)oxy-
| 103 taxéne-11 yle-13c sous forme d'une meringue blanche.

En opérant comme dans l_’exemplé 1, mais & partir de 300 mg de tert-
butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl-4 oxazolidine-1,3 .carboxylate-S'--

25 (2R4S,5R) d'acétoxy-4a benzoyloxy-2a cyclopentylcarbanyloxy-10B époxy-58,20
hydroxy-18 méthoxy-7f3 oxo-Q. taxéne-11 yle-13.a, on obtient 96 ‘mg de tert-
butoxyCarboﬁylamino-} hydioxy-z phényl-3 propionate-(ZR'.3S). d’acétoxy-4a
benzoyloxy-2a cyclopentylcarbonyloxy-10B époxy-5p,20 hydroxy-13 méthoxy-78.



containing 1 to 4 carbon atons and Rl err] represents a hydrogen atom

repl acenent of the protective group 15. formed.hy Rerr] and Rerr] by
hydrogen atons is performed in the presence .of an inorganic acid
(hydrochloric acid, sulphurlc aci.d) or organic acid (acetic acid,
nethanesulphonlc acid trifluoromethanesul phonic acid, p-tolu I C
aci d) used alo #ﬁxed in a 20 stoichionetric or catalyt?@ﬁgggﬁﬁ?n
wor ki ng in an organi c sol vent chosen from al cohols, ethers, esters,

al irphati c hydrocarbons, hal ogenat ed allphatlczﬁydrocarbons and aromatic
hydrocarbons at -a tenperature of ‘between -10 and 60[err]C, and preferably

general formila (1 P 1ERE-T S8 ER SR8 For® o108 el b R 1R s
in which Z repr eseg&,ﬁlégshwdﬁ@gen
- pouvoir rotatoire : (a]P2gp=-66 (c=05; méthanol)
- spectre de RM.N. 1H (400 MHz ; CDCI3 ; déplacements chimiques & en ppm ;
5 constantes de couplage J en Hz) : 1,25 (s, 6H : -CH3 en 16 et en 17) ; 1,39 [s, 9H :
-C(CH3)3] ; de 1,55 & 1,80 et de 1,90 & 2,10 (2 mts, 4H chacun : -CH2- du
cyclopentyl) ; 1,71 (s, 1H: -OH en 1) ; 1,75 (s, 3H : -CH3) : 182 et 2,75 (2 ms, 1H
chacun : -CH2- en 6) ; 193 (s, 3H : -CH3) : 2,33 (d, J = 9 Hz, 2H : -CH2- en 14} ;
 2,39(s,3H:-COCH3) ; 2,95 (mt, 1H : =CH- du cyclopentyl} ; 3,38 (s, 3H : -OCH3);
10 340(d,J=51H:-OHen2);388(d,J=751H:-Hen3) ;391 (dd, I = 11 et
25,1H : -Hen7) ; 4,19 et 4,32 (2d, J = 8.5, 1H chacun : -CH2- en 20) ; 4,65 (mt.
1H:-Hen 2 ;4,98 (d large,J =10, 1H: -Hen 5) ; 5,28 (d large,J = 10,_ 1H:-Hen
3);5,41(d,J =10, 1H:-CONH-) ; 5,68 (d,J = 7.5, 1H: -Hen 2) ; 6,21 (t large, ) =
.. 9,1H:-Hen13);645(s, 1H: -Hen 10) ; de 7,25 & 7,45 (mt, 5H : -C6H5 en 3" :
15 751[tJ=75 2H:-OCOCGH5 ((Hen 3 et Hen 5)) ; 7,63 [t, J = 7.5, 1H :
-OCOCgHs (-Hen 4)] ; 8,12 [d,3=7.5,2H: -0COCgH5 (-Hen2et-Hen6)].

En opérant comme dans l'exemple 1, mais & partir de 300 mg de tert-
‘butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl-4 oxazolidine-1,3 carboxylate-5-
(2R,4S,5R) dacétoxy-4a: benzoyloxy-2a: époxy-53,20 dihydroxy-18,10(3 méthoxy-7@

20 oxo-9 taxéne-11 yle-13a, on obtient 410 mg de tert-butoxycarbonyl-3 (méthoxy-
phenyl)-z phényl-4 oxazohdme—l 3 carboxylate-S—(ZR4SSR) d’acétoxy-4a
benzoyloxy-2a cyclopentylearbonyloxy—lOB époxy-S[i 20 hydroxy-1f3 méthoxy-7(3

ox0-9 taxéne-11 yle-13a sous forme d'une meringue blanche.

25 En opérant comme dans l'exemple 1, mais & partir de 300 mg de ten-
~ butoxycarbonyl-3 (méthoxy-4 phényl)-2 phényl-4 oxazolidine-1,3 carboxylate-5-
(2R4S.5R) d'acétoxy-do. benzoyloxy-2a cyclopropylcarbonyloxy-10f époxy-53.20
hydroxy-1. méthoxy-?fi ox0-9 taxéne-11 yle-13a, on obtient 130 mg de tert-

- butoxycarbonylamino-3 hydroxyZ phényl-3  propionate-(2R,3S) d’acétoxy-4a



-

16 atomand R err] and Rlerr] are defined as above, nmay be obtained from
10- deacetyl baccatin Il of fornula: [err] It .can be especially advantageous
—TOo protect the hyd‘r‘cm—f'm‘ict i ons—at the™posftions 7 and 135
sel ectively, for exanple in the formof a silyl diether which may be
obtained by the action of a silyl halide of. general formula: S
(R) [ err] - wo 96780356 (X) in which the synbols R which rigppi@sbsdgnti cal or
10 different, represent an al kyl radical containing 1 to 4 carbon atons,
optionally substituted with a phenyl- 29 o '

* benzoyloxy-2a cyclopropylcarbonyloxy-108 époxy-58,20 hydroxy-13 méthoxy-78
ox0-9 taxéne-11 yle-13cx sous foxme d'une meringue blanche dont les caractéristiques
sont les suivantes : :

) - pouvoir rotatoire : [aJDgg =-71 (¢=o.5 ; méthariol).

5 - spectre de RM.N. 1H (400 MHz ; CDCI3, déplacements chimiques & en ppm ;
constantes de couplage J en Hz) : 1,00 et 1,19 (2 mts, 2H chacun : -CH2- du
cyclopropy)) ; 1.25 (s, 3H : -CH3 en 16 cuen 17) ; 1 27 (s, 3H : -CH3 en 16 ouen
171,39 s, 9H: -C(CH3)3) 1,71 (s, 1H: -OH en 1) ; 1,75 (s, 3H : -CH3) ; de 1,70 (

. 41,90 (mt, 1H : =CH- du cyclopropyl) ; 1,82 et 2,75 (2 mts, 1H chacun : -CH2- en
10 6);1,93 (s, 3H:-CH3) : 2,33 (d,J =9, 2H : -CH2- en 14) ; 2,40 (s, 3H : -COCH3) ;
3,35 (s, 3H : <OCH3) ; 340 (d, J =5, 1H: -OH en 2) ; 3.88 (4, J = 7,5, 1H : -H en
3):3,89(dd, J=11¢t75, 1H: -Hen7) ; 4,19 e1 4,32 (2d,J = 85, 1H chacun :
-CHz- n 20) ; 4,65 (mt, 1H : -H en 2) ; 5,00 (d large, =10, 1H : -Hen 5) ; 5,28 d
 large,J=10,1H:-Hen3) ;542 (d,J = 10, 1H: -CONH- ) ; 5,68 (d,J =75, 1H ;

15 -Hen2);6,21 (tlarge,J =9,1H:-Hen 13); 6,48 @, 1H -H en 10) ; de 7,25 a 745

‘ (mt, 5H : -C¢H5 en 3 ; 7,52 [t,J=75,2H :-OCOCsH5 (-H en 3 et H en 5)] ; 7,64
[t.J =75, 1H : -OCOCGH5 (-Hen 4)] ; 8,124, J =75, 2H:-0COCsH5 (-Hen 2et
-Hen 6)].

En opérant comme dans lexemple 1, mais & partir de 300 mg de tert-
20  butoxycarbonyl-3 (méthoxy-4 phényl)-2 phenyl-4. oxazolidine-1,3 carboxylate-5-
(2R.4S,5R) d"acétoxy-da benzoyloxy-2a &poxy-50,20 dihydroxy-13,10p méthoxy-73
0%0-9 taxéne-11 yle-13a, on obtient 435 mg de. tert-butbxyca’rbonyl-?»_ {méthoxy-4
phényl)-2 phényl4 oxazolidine-1,3 carboxylate-5-(ZRASSR)  d'acétoxy-4c:
 benzoyloxy-2a cyclopropylcarbonyloxy-10 époxy-58,20 hydroxy-13 méthoxy-78
25  oxo-9 taxéne-11 yle-13a sous forme d'une meringue blanche. | |

En opérant comme dans lexemple 1, mais & partir de 430 mg de tert-
‘butoxycarbonyl-3 (méthoxy—4 phényl)-2 phényl-4 oxazolidine-1,3 carboxylate-5-
(2R,4S,5R) d'aeétoxy—4a benzoyloxy-2a. époxy-58,20 _ hydroxy-16 methoxy-7[3



Ead

r adi cal , or a phenyl radical, on 10-deacetyl baccatin Ill, to obtain a -
product of general for+Ha—Fer+f—h—which R i s—def+ned as above, foll owed

by, the action 15

of a product - of general fornula: [err] 17 in which

R[err] is such that R[err]-O is identical to R4 defined as above but
cannot represe gﬁrgﬁg{ogen atom or ‘a hydroxyl radical, and X Mﬂ’ '
represents a..har‘-flggen atom to obtain a product of general fornﬁ 1 5
in which R and Rlerr] are defined as above, the silyl _
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méthoxyacétoxy-103 oxo-9 taxéne-11 yle-13a,' on obtient 164 mg de de tert-
butoxycarbonylamino-3  hydroxy-2 phényl-3 propionate-(2R,3S) d'acétoxy-4a
benzoyloxy-2c. épaxy-5(,20 hydroxy-18 méthoxy-73 méthoxyacétoxy-10B oxo-9
taxéne-11 yle-13a sous forme d'une meringue blanche dont les caractéristiques sont
les suivantes : ' _

- pouvoir rotatoire : [dlnzo = - 48 (c = 0,5 ; méthanol)

- spectre de RM.N. 1H (300 MHz ; CDCl3 ; § en ppm ; constantes de couplage J en

Hz) : 1,17 (s, 3H : -CH3) ; 1,22 (s, 3H : -CH3) ; 1,35 (s, 9H : -C(CH3)3 ;1,75 G,

' 3H:-CH3) ; 180 et 2,75 (2 mts, 1H chacun : -CHp- 6) ; 190 (s, 3H : -CH3) ; 2,30

(d.J =9, 2H: -CHy- 14) ; 2,37 (s, 3H : -COCH3) ; 3,35 et 3,55 (2 5, 3H chacun :

“OCH3):340(d,J=51H:-0H2):385(,)=7,1H:-H3):388 dd, ) =11et

7.1H:-H7) ;4,17 et 4,32 (2d,J = 8,5, 1H chacun : -CHp- 20) ; 4,19 et 4,27 (2 d,

J =15, 1H chacun : -OCOCH>0CH3) ; 4,65 (mt, 1H : -H 2) ; 4,97 (d large, J = 10,

1H:-H5) ;5,25 (d large,J = 10, 1H : -H 39; 5,42 (d, J =10, 1H : -CONH -) ; 5,66
d,J=7,1H:-H2);6,18 (tlarge,J = 9, 1H : -H 13) ; 6,52 (s, 1H : -H 10) ; de 7,30

- 47,50 (mt, 5H : -CgHs 3" ; 7,51 [{t,J = 7.5, 2H : -OCOCgHs5(-H 3 et H 5)] ; 7,63

[(t,J =75, 1H : -OCOCgHs5(-H 4)] : 8,12(d, 1 =75,2H : -OCOCgH5(-H 2 et H

91

Les nouveaux produits de formule générale (I) dans laquelle Z représente un
radical de formule générale (IT) manifestent une activité inhibitrice significative de Ia
prolifération celiulaipe anormale et possident des propriétés _thérapeuﬁgu&s permettant
le traitement de malades ayant des conditions. pathologiques associées & une
prolifération cellulaire anormale. Les conditions pathologiques incluent la prolifération

cellulaire anormale de cellules malignes ou non malignes de divers tissus et/ou

organes, comprenant, de maniére non limitative, les tissus musculaires, osseux ou
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 égalen"xent le psoriasis, les tumeurs solides, les cancers
de Povaire, du sein, du cerveau, de la prostate, du colon, de I'estomac, du rein ou des



»

protective groups of which are repl aced- by hydrogen atons to obtain a
_product of general formula: Jerr] in which Rlerr] is defined as above,

which is etherified selectively at position.7 by the action of a product of .
10 gener al forrrula ‘Rerr]-Xerr] - (XV) in which R[err] is such
that R [err]- s identical to Rlerr] defined as above and X err]

representwqﬂmwﬁa] hal ogen atom or a sul phuric or sul phd®¢TFRIGE41 r esi due,
to give 15 t he product of general formula (I11). Generally, the action of -
a silyl derivative of general fornula (3>1<) on 10-deacetyl baccatin Il is

testicules, le sarcome de Kaposi, le cholangocarcmome. le chonocarcmome, le .'
neuroblastome. ia tumeur de Wilms, la malad:e de‘ Hodgkin, les mélanomes, les
myélomes multiples, les leucémies lymphocytaires- chromqu&s. les lymphomes
granulocytaires aigus ou chroniques. Les nouveaux produits selon Finvention sont
5 particuliérement utiles pour le traitement du cancer de 'ovaire. Les produits selon |
linvention peuvent &re utilisés pour prévenir ou retarder l'apparition ou Ia
réapparition des conditions pathologiques ou pour traiter ces conditions
pathologiques. : _
Les produxts selon l'invention peuvent étre adm:mstm 4 un malade selon (
10  différentes formes adaptées 4 la voie d'administration choisie qui, de préférence, est la
 voie parentérale. L'administration par voie parentérale comprend les administrations
_mtravemeuse. intrapéritonéale, intramusculaire ou sous-cutanée. Plus pamcuhexemem
preferée est I'administration mtrapentonéale ou intraveineuse.
La présente invention comprend également les compositions pharmaceu-
15  tiques qui contiennent au moins un produit de formule générale (I) en une quantité
- suffisante adaptée 2 l'empioi en thérapeutique humaine ou vétérinaire. Les
compositions peuvent étre préparées selon les méthodes habituelles en utilisant un-ou
plusieurs adjuvants, supports ou excipiénts pharmaceutiquement acceptables. Les
supports convenables incluent les diluants. les milieux aqueux stériles et divers
20  solvants non toxiques. De préference les composmons se présentent sous forme de
solutions ou de suspensions aqueuses, de solutions injectables qux 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 administrabies par voie orale, _
25 © Le choix des adjuvants ou excipients peut &tre déterminé par Ia solubilité et
les propriétés chimiques du produit, le mode particulier d'administration et les bonnes
- pratiques pharmaceutiques. o
‘Pour I'administration paremérale, on utilise des solutions ou des suspensions
stériles aqueuses ou non aqueuses. Pour la préparation de solutions ou de suspensions
30 non.aqueuses peuvent étre utilisés des huiles végétales naturelles telle que I'huile
| d'olive, Ihuile de sésame ou I'huile de paraffine ou Jes esters Qrgmﬁquu injectables tel



-»

performed in pyridine or triethylamne, where appropriate in the presence
of an organi c sol vent.—such—as—an-aromati ¢ hydreecarbon, for instance
benzene, 5 toluene or xylenes, ‘at a tenperature between OC and the
refluxing tenperature of the reaction mxture. Generally, the action of a

product of gengipdgspsdgul a (XI 1) on a product ‘of general for M,&MH
Wgﬁl tion l('S) by

performed, after netalation of the hydroxyl function at 10

means of an alkali netal hydride such as sodium hydride, an alkali netal
am de such as lithiumanm de or an alkali netal 38 kylide such as
butyllithium working in an organi c solvent such as dinethylformani de or
‘tetrahydrofuran at a tenperature of between Q and 15- 50[err]C. General |y,

the repl acement of td4e Iolénte d'éhyle.cleasi splutigns stédiles quenses Reyvens érgfconatitutes | d'une

formul a | solution d'un sel phannaceuuquement acceptable en solution dans de Peau. Les
o solutions aqueuses conviennent pour l'administration intraveineuse dans la mesure o
le pH est oonvemblement ajusté et ot l'wowmcrté est réalxsée par exemple, par une
5 'quanme suffisante de chlorure de sodium ou de glucose. La stérilisation peut &tre
'reahsee par chauftage ou par tout autre moyen qui n'altére pas la composmon
11 est bien entendu que tous les produits entrant dans les compositions selon
| Finvention do:vent &tre purs et non toxiques pour les quantxm utilisées.
- Les compositions peuvent contenir au moins 0,01 % de produit therapeuu-
10 quement actif. La quantité de prodmt actif dans une composition est telle qu'une
posologie convenable puisse étre prescrite. De préférence, les compositions sont
préparées de telle fagon qu'une dose unitaire contienne de 0,01 4 1000 mg environ de
produit actif poixr l‘admihistration par voie parentérale.
Le traitement thérapeutique peut étre effectué concuremment avec d'autres
15 u'mtements thérapeutiqués incluant des médi_caments antixiéoplastiques , des anticorps
monoddnaux. des théiépies immunologiques ou des mdibﬂmérapies ou des
modificateurs des neponses blologxques Les modificateurs des réponses mcluent de
maniére non limitative, les lymphokmos et les cytokines telles que les mterleukmes. les
interférons (ax, 3 ou &) et le TNF. D'autres agents clumtothérapeuuques utiles dans le
20 traitement des désordres dus & la prolifération anormale des cellules incluent, de
maniére non limitative, les agents alkylants tels que les moutardes 4 I'azote comme la
mechlocetamine, le cyclophospham:de, le melphalan et le chlorambucil, des sulfonates
d'alkyle comme le busulfan, les nitrosourées comme la carmustine, la lomusune. la
sémustine et la streptozocine, les triazénes comme la dacarbazine, les antimétabolites
. 25 comme les analogues de l'acide folique tel que le méthotrexate, les analogues de
pynmxdme comme le fluorouracﬂ 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 vmcnstme etla vendésine, des epnpodophyllotoxmes comme
étopostde et le temposxde des anubuouques comme la dactinomycine, la
30 dauncmblcme, 1a doxorubicine, la bléomycine, la plicamycine et la mitomycine, des
enzymes comme la L-asparaginase, des agents divers comme les complexes de
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(XI'11') by hydrogen atons is perforned bi/ means of an acid such as

hydrofluoric acid or trifluoroacetic acid 20

in the presence of a base

sSuch as trrerhytram e orpyri di nre—opti onatty—stbst i t ut ed wi +h—ere—or nore

al kyl

radicals containing.1 to 4 carbon atons,

combined with an inert organic solvent such as a nitrile, for instance
acet oni t r i WO 96/8035& 25 hal ogenat ed al i phatic hydrocarbonp

di chl oronet hane at a tenperature of between O and 80[err]C GEneraIIy,
action of a product of general fornula ( on a product of general fornula
19 performed under the conditi®&hs descri bed above for the

(X1 V)

S
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coordination du platine tel que le cisplatine, les urées substituées telles que
I'hydroxyurée, les dérivés de méthyihj?dmﬁne comme la procarbazine, les
suppresseurs adrénocotxcmques comme le m:totane et l'aminoglutéthymide, les

the base optionally being

t he

hormones etles antagomstw comme les adrenocomcostéro:d&s comme la predmsone, _

les progwmw comme le caproate d'hydroxyprogestémne. l'acétate de

_méﬂloxyprogestérone et I cétate de megesuol les magms eomme le

d:éthylsulb&sn'ol et l‘éthynyl&stmdxol les anuostrogénes oomme le tamoxxfene. les
androgénes comme le propionate de testostérone etla fluoxymesterone.

Les doses utilisées pour mettre en oeuvre les méthodes selon l'mvermon sont
celles qui permettent un traltemem prophylactique ou un maximum de réponse
thérapeutique. Les doses varient selon la forme d‘admmnstranon, le produit particulier

sélectionné et les caractensthues propres du sujet é traiter. En général, les doses sont

celles qui sont therapeunquement efficaces pour le traitemerit des désordres dus 4 une
prolifération cellulaire anormale. Les produits selon I'invention peuvent étre
administrés aussi souvent que nécessaire pour obtenir Peffet thérapeutique désiré.

Cenams malades peuvent répondre rapidement i deé doses relativement fortes ou

faibies puis avoir besoin de doses d'entretien faxbles ou nulles. Généralement, de

fatbles doses seront utilisées au début du tra:tement et, si néc&csa:re, des doses de plus |

en plus fortes seront administrées jusqu'd l'obtenuon d'un effet opnmum Pour d'autres
malades il peut étre nécessaire d'administrer des doses dentretien 1 4 8 fois par Jour.
de preferenoe 1 2 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 a deux
administrations joﬁmaliéws ' ' ' o

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

200 mg/kg Par voie xnuapémonéale, 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

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

R spécifquement entre 1 et 2 mg/kg. Il est entendu que, pour choisir le dosage le plus
approprié, devront étre pris en compte la voie d‘administration, le poids du malade,



dction of a product of general fornula (XII) on a product of general

formula (Xl). Accordi-ag—te—he—nvention, the preducts of 5 gener al
“formula (1) in which Z represents a radical of general fornula (11), and

R err] . and R[err] are defined as above may be obtained froma product of.

general fornmulge ,.g; (XVl) in which Rlerr], Rerr], Rerr] pefrideioid 2are.
y Si

defined as above |yl ati on at position 7 by means of a product of 10
general fornmula (X), to obtain a product of general fornula: [err] in which
R, Rerr], Rerr], Rerr] and Rerr] are defin3 as above, which is

functi onal ized at position 10 by means of a product of general formula

(XI'l) to give a product of :
son état de santé général, son ige et tous les facteurs qui peuvent influer sur

I'efficacité du traitement.
L'exemple suivant illustre une composmon selon linvention.

5 On dissout 40 mg du produit obtenu & l'exemple 1 dans 1 cm3 d'Emulphor
EL 620 et 1 cm3 d'éthanol puis la solution est diluéé par addition de 18 cm3 de sérum
physiologique. | '

La composition est admxmstrée par perfusion pendant 1 heure par
introduction dans du soluté physmlogxque



15 general forml a: 20 [err] in which R Rerr], Rerr], R[err] _

Rl err] and R? are defined as above, the silyl protective group. of Wmch IS
hydreger—eatemt 0 g-ve—a produet—of general f

whi ch, by the action of a product of general fornula 5 (XV), y| el ds the

product of general fornula (V), the protective groups of which are replaced -

by hydr ogewooksiss t 0 gi ve a product of - general fornula (IHW Z
- represents a radical of general forrmla_(l ). The reactions use or

e, 4 1
StTyratt+o6h;

OO O
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REVENDICATIONS

2
g

1 - Nouveaux taxoides de formule générale :

M
dans laquelle _
5 Z représente un atome d’hydrogéne ou un radical de formule générale :
RNH 0O
R, ; . (ID
OH
dans laquelle :

Ry représente un radical benzoyle 'éventuellemen_t substitué par un ou

plusieurs atomes ou radicaux, identiques ou différents, choisis parmi“les atomes

10  dhalogéne et les radicaux alcoyles contenant 1 & 4 atomes de carbone, alcoxy

contenant 1 4 4 atomes de carbone ou trifluorométhyle, thenoyle ou furoyle ou un
radical R2-0-CO- dans lequel R représente : '

- un radxcal alcoyle contenant 1 & 8 atomes de carbone, aIcényle contenant 2 & 8

atomes de carbone, alcynyle contenant 3 i 8 atomes de carbone, cycloalcoyle

15 contenant 3 & 6 atomes de carbone, cycloalcényle contenant 4 i 6 atomes de carbone,

bicycloalcoyle contenant 7 & 10 atomes de carbone, ces radicaux étant éirentuelieme_nt

substitués par un ou plusieurs substituants choisis parmi les atomes d'halogéne et les

radicaux hydroxy, alcoxy contenant 1 3 4 atomes de carbone, dialcoylamino dont

chaque. partie alcoyle contient 1 & 4 atomes de carbone, p:pendmo, morpholino,

20  pipérazinyl-1 (éventuellement substitué en -4 par un radical alcoyle contenant 1 & 4

' atomes de carbone ou par un radical phénylalcoyle dont la partie alcoyle contient 1 id

atomes de carbone), cyclpalooyle contenant 3 & 6 atomes de carbone, cycloalcényle

contenant 4 a 6 atomes de carbone, phényle (éveﬁmell_e_ntem substitué par un ou



E.d

func | i zati on and repl acenent of the protective groups by hydrogen
atoms are m trmmmﬂﬁu’condu.l.ms_m mlar to those described.above. The
pr.oduct § a (XVl) may be obtained under t.he conditions

described in European *15* Patent EP 0, 336, 841 and | nternati onal

Appl i cations’ P%,}QQ“ /09589 and WO 94/07878, or fromthe -proWI’L of
general fornmula: Terr|[ in which Rerr] and R.err] are defined as Ve,
according to known nethods for protecting the hydroxyl. function of the side
chain without affecting the remainder of the 3¢ : '

plusieurs atomes ou rad;caux chozsxs parmi les atomes d'halogene et les radicaux
alcoyles contenant 1 4 4 atomes de carbone ou alcoxy contenant 1 2 4 atomes de
carbone), cyano, carboxy ou alcoxycarbonyle dont la partie alcoyle contient 1 3 4
atomes de carbone, | _ B | |
5 - un radical phényle ou - ou ﬁ-naphtyle éventuellement substitué par un ou plumeuzs
.atomw ou radicaux choisis pamu les atomes d‘halogene et les radicaux alcoyles
contenant 1 4 4 atomes de carbone ou alcoxy contenant 1 & 4 atomes de carbone ou un
radical hétérocyclique aromatique & 5 chainons choisi de préférence parmi les radicaux
fuxyle et thiényle, -
10 - ou un radical mférocyclyle satuxé contenant 436 atomes de carbone eventuellement
substitué par un ou plus:eurs radxcaux alcoyles contenant 1 2 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
o ramifié contenant 2 & 8 atomes de carbone, cycloalcoyle contenant 3 & 6 atomes de
15  carbone, phényl_e ou _a-' ou f3-naphtyle éventuellement substitﬁé__ 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-
amino, amino, alcoylamino, dialcoylamino, carboxy, _alcoxycarbényle, carbamoyle,
20 alcoylcarbamoyle, dialcoyléarbamoyle. Cyano, nitro et n:'ﬂuorométhyle, ou un
hétérocycle axomatiqué ayant 5 chainons et contenant un ou plusieurs hétéroatomes,
identiques ou différents, choms 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'halogine et les radicaux alcoyles, aryles, amino,
25 alcoylamino, dialcoylamino, alcoxycarb@nylaminq. acyle, arylcarbonyle, cyano,
carboxy, carbamoyle, _alcdylcarb_arhoyle, dialcoylcarbamoyle ou alcoxycafbonyle, étant
entendu que, dans les substituants des radicaux phényle, a- ou (-naphtyle et
hétérocyclyles aromatiques, les radicaux alcoyles et les portions alcoyles des autres
radicaux contiennent 1 & 4 atomes de carbone et que les radicaux alcényles et aicynylw



o .
-

g to the |nvent|on the products of general formula
(I) :Tmm !m m nts a hydrogen atomor a radical of general formula

mt | omof—act i vated Raney ni ckels—+—+6——ihe
presence of an ali phatlc al cohol containing 1 to 3 carbon atons, on a '
product. of general fornmula: [err] in which Rlerr] is defined as above and
R and R', Wseoesseny be identical or different, represent per/ikolRaa" . 22
-~ an. al kyI radi cal contai ni ng 1 to 6 carbon atom; an al kenyl radical

containing 2 to 6 carbon atons, an 37 _ _ ' ‘

eontnerment 248 atomes de carbone et que les radicaux aryles sont des radicaux
phenyles oua- ou B-naphtyls, _ - '
R4 repréeeme un radical alcanoyloxy dont la partie alcanoyle contient 23 6 -
atomes de carbone en chai‘ne droite ou ram:fiée. i l'exception du rad:cal acétoxy,
5 alcénoyloxy dont 1a partxe alcénoyle contxent 336 atomes de carbone en chaine droite
ou ramifiée, alcynoyloxy dont la partie alcynoyle contient 3 4 6 atomes de carbone en
chaine droite ou ramifiée, ces radicaux étant éventuellement substitués par un ou
plusieurs atomes d'halogéne ou par un radica] alcoxy contenﬁnt 12 4 atomes de
carbone, alcoylth:o contenant 1 3 4 atomes de carbone. Ou par un radical carboxy, ‘ |
10 alcoyloxycarbonyle dont la pame alcoyle contient 1 4 4 atomes de carbone. Cyano,
‘carbamoyle, N-alcoylcarbamoyle ou N N—dxalooylcarbamoyle dont chaque partie
alcoyle contient 1 3 4 atomes de carbone ou forme avec l'atome d'azote auquel elle est
liée un radical hetérocychque sature contenant 5 ou 6 chainons et éventuellement un _
second hétéroatome cho:m parrm 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 radxcal phénylalcoyle dont la pame alcoyle contient 1 4 4
atomes de carbone, ou bien R4 représente un radical cycloalcanoyloxy dont la partie
cycloalcanoyle contient 4 & 8 atomes de carbone ou un radical cycloalcénoyloxy dont
la partie c&clOaloénoyle contient 4 & 8 atomes de carbone, ou bien R4 représente un
20 - radical benzoyloxy ou hétérocyclylcarbonyloxy dans lequel 1a partie hétérocyclique
repmente un hétémcycle aromauque 45 o0u6 chamons contenant un ou plusieurs
hétéroatomes choisis parmi les atomes d'oxygéne, de soufre ¢ ou d'azote,
Rs représente un radical alcoxy contenant 1 & 6 atomes ce carbone en chame
_ droite ou ram1ﬁée éventuellement substitué par un radical alcoxy comenant 1a4
25 atomes de carbone, aloényloxy contenant 3 2 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‘halogene ou par un radical alcoxy contenant 1’ _ .
" 3 4 atomes de carbone, alcoylthio contenant 1 & 4 atomes de carbone, ou un radical i .
30 carboxy, alcoyloxycarbonyle dont la partie alcoyle contient 1 4 4 atomes de carbone, '
~ cyano, carbamoyle, N-alcoylcarbamoyle ou N,N-dialcoylcarbamoyle dont chaque



.

o) ﬂﬂiﬁﬂﬂjlﬂlo

nt ai ni ng 2 to 6 carbon atoms a cycl oal kyl radi cal

atons . or a5 cycl oaIJﬁenyl radi cal containing 3
ternatlvely R and R', together with the carbon -

atom t.o which they are | i nked, forma cycl oakyl radi cal containing 3 to 6

al kenyl radi cal containing 4 to 6 car bopmﬁnd

.carbon atons oy 9&36?*50

Z[err] 10 repwesen S a hydrogen atom or a radical of. general

[err] in which Rlerr] and R err] are defined as above, and either R err]
represents a hydrogen atomand R err] representgga group protecting the

hydr oxyl function,

or Rerr] and-R err] together 15 - forma saturated 5-

or 6-nenbered heterocycle, and R err] is defined as above, to obtain a

product of general

10

15

20

- f partielblaoyle 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 seoomd hétéroatome choisi pamn les atomes d'oxygéne, de soufre

ou d'azote éventuellemmt substxtué par un radical alcoyle contenant 1 4 4 atomes de

carbone ou un radical phényle ou un radical phénylalcoyle dont la partie alcoyle

contient 1 & 4 atomes de carbone.

2- Nouveaux taxoides selon la revendication 1 pour lesquéls Z représente un

~ atome d'hydrogéne ou un radical de formule générale (II) dans laquelle R représente

un radical benzoyle ou un radical R-O-CO- dans lequel R représente un radical tert-
butyle et R3 représente un radical alcoyle contenant 1 2 6 atomes de carbone, alcényle

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

. phényle éventuellement Substim_é par un ou plusieurs atomes ou radicaux, identiques

ou différents choisis parmi les atomes d'halogéne et les radicaux alcoyles , alcoxy,
dialcoylamino, acylaminb. alcoxycarbonylamino ou trifluorométhyle ou un radical
furyle-2 ou -3, thiényle-2 ou -3 ou thiazolyle-2, -4 ou -5 et R4-représente un radical
alooyloxyacetm&y dont la partie alcoyle contient 1 a4 atomes de carbone,

cycloalcanoyloxy dont la partie cycloalcanoyle contient 4 & 8 atom&s de carbone,

pyridylcarbonyloxy et Rg représente un radical alcoyloxy droit ou ramifié contenant 1.

a 6 atomes de carbone.

3 - Nouveaux taxoides selon la revendication 1 pour lesquels Z représente un
atome d'hydrogéne ou un radical de formule générale (II) dans Jaquelle R} représente

un radical benzoyle ou un radical R3-0-CO- dans lequel Rp représente un radical tert-

butyle et R3 représente un radical isobutyle, isobutényle, butényle, cycichexyle,

phényle, furyle-2, furyle-3, thiényle-2, thiényle-3, thiazolyle-2, thiazolyle-4 ou
* ‘thiazolyle-5, R4 représente un radical méthoxyacétoxy, cyclopropylcarbonyloxy,
' cyclopentylca.rbonyloxy pyndyl-Z carbonyloxy ou pyndyl-3 carbonyloxy et R5

représeme un radical méthoxy



.

, when Z[err] represents a radical of general fornula
J_ Hll %i‘ !Bﬁay when the product. of general formula (XXII1) is '

_ duct of general Tormul@ (V), by repracememntof~t he
protectlve 5 groups represented by Rlerr] and/or Rerr] and Rlerr] by
~hydrogen atons under the conditions described above. Generally, the action

of activatwoos3n¥es nickel in the presence of the aliphati pchFResRgdsri S
performed at a tenperature of between -10 and 60[err]C. 10 :

According to the invention, the product of 9general formula (XXI) in which
Z[err]. and R err] are defined as 39 .

4- Procédé de préparation des taxoides selon I'une des revendications 1,20u
3 pour lequel Z tepmente un radical de formule générale (II) caractérisé en ce que
I'on estérifie un produit de formule générale :

R4 0

{Im

HO OCOCH

OCOC H,
5  dans laquelle R4 et Rg sont définis comme dans T'une des revendlcauons 1,20u3,au

- moyen d'un acide de_formule générale :
“wRo
/-\/lL . (v)
Ry Y OH |
|  OR - |
dans laquelle R; et R3 sont définis comme précédemment, ou bien Rg représente un

|lz

atome d'hydrogéne et Ry représente un groupement protecteur de la fonction
10 . hydroxy, et ou bien R¢ et R7 forment ensemble un hétérocycle saturé & 5 ou 6

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

V)

dans laquelle Ry, R3, Ry, R, Rg et R7 sont définis comme précédemment, dont on
remplace les groupements protecteurs représentés par R7 et/ou R¢ et R7 par des '
15  atomes d'hydrogéne.

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



Ead

a’bove | the action of a dial kyl sul phoxide of general
formul a lm mﬂ“ajiﬂml?_and—g—ape defi ned as-above, on a product 15
of gener a . Cenerally, the reaction of the sul phoxide of .
general formula (XXIV), preferably dinethyl sul phoxide, with the product of
general formnul Is perforned in the presence of a m xtu ,pﬁ,@gﬁt]i C
acid and acet’i‘gog%g&anhydri de or a derivative of acetic aci di'gﬂc as a

hal oacetic acid at a tenperature of between 0 and 50C, and preferably in
the region of 25[err]C. According to the inven#0on, the products of general
formula (1) in which Z represents a radical of 25 ‘general formula (1)

may be obt ai ned by the action of a
condensation et d'un agent d'activation dans un solvant orgamque 4 une température

| comprise entre -10 et 90°C.

: .

6 - Procédé selon la revendication 4 caractérisé en ce que Festérification est

effectuée au moyen d'un acide de formule génerale (IV) sous forme d'anhydride

5 symétrique en opérant en présence d'un agent d'activation dans un solvant organique
| i une temperattme comprise entre 0 et 90°C

7- Prooédé selon la revendication 4 caractérisé en ce que l'estérification est
effectuée en utilisant l'acide de formule generale (IV) sous forme d’halogénure ou
sous forme d'anhydride m:xte avec un acide ahphatxque ou aromatique,

10 éventuellement préparé in situ, en presence d'une base en opérant dans un solvant
orgahique d une températdte comprise entre 0 et 80°C.

8 - Procédé selon la revendication 4 caractérisé en ce que l'on remplace les
_groupements protecteuxs R7 et/ou Rg et R7 par des atomes d'hydrogéne en opérant,
selon leur nature de la maniére suxvante

15 1) lorsque Rg représente un atome dhydrogéne et Ry 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
mélange en opérant dans un solvant organique choisi parmi les alcools, les éthers, les
esters, les. hydrocarbures aliphatiques, les hydrocarbures aliphatiques halogénss, les

20  hydrocarbures aromatiques ou les nitriles & une température comprise entre -10 et
60°C, _ _

~ 2) lorsque Rg et ‘R7 forment ensemble un hétérocycle saturé & 5 ou 6 chainons de
formule generale

VD



.

24 product of genera ula (XIl) on a product of general formula: [err]

4-n_whic Rlerr], Rerr] and Rerr] are defrned as above, |
. wor Ki ngﬂm mu, Hmr ons described for The action 5 oTTpT‘O‘dU'cl—fof—
general torfrulta (MXI en a product of general formula (X), .followed byd
repl acementyfe ol Protective groups represented by Rierr] or Rerr] ag .
"Rerr] by hydrogen atons under the conditions described ampro uc
of general fornula (XXV) nay be 10 obt ai ned by the_actron of a zinc .
hal i de such as zinc iodi de or hydrazi ne on 41 product of gener al -forrrul-a._

[err]

dans laquelle R1 est défini comme precédemtnent Rg et Ry, identiques ou drffexents
représentent un atome d'hydrogéne ou un radical alcoyle contenant 1 i 4 atomes de
| carbone, ou un radical aralcoyle dont la pame alcoyle contient 1 & 4 atomes de
| carbone et la pame atyle représente, de préférence un radical phenyle'
5 éventuellement subsutué par un ou plusieurs radicaux slcoxy 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 i 4 atomes
de carbone, ou bien Rg représente un radical alcoxy contenant 1 & 4 atomes de
carbone ou un radical _ﬁ'ihalométhyle tel que n'ichloror'néthyle ou un radical phényle
10 substitué par un radical trihalométhyle tel que trichlorométhyie 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 a 7 chainons, on remplace le groupement
protecteur formé par Rg et R7 par des atomes d'hjdmgéne en opérant, selon les
_significations de R1, RgetRg,dela maniére suivante :
| 15 a) lorsque R; représente un- ‘radical ten-butoxycarbonyle, Rg et R9.
identiques ou drfférents representent un mdmal a]coyle Ou un radical aralcoyle ou
aryle, ou bien Rg represente un radical trihalométhyle ou un radxcal phényle substitué
par un radical trihalométhyle, et Rg représente un atome d'hydrogene ou bien Rg et
Rg forment ensemble un cycle ayant de 4 a 7 chainons, on traite I'ester de formule
20 genérale (V) par un acide minéral ou organique éventuellement dans un solvant
orgamque tel qu'un-alcool pour obtenir le produxt de formule générale :

(vin

HO H OCOCH

OCOC H,
dans laquelle R3, R4 et Rs sont définis comme précédemment, que l'on acyle au
. moyen de chlorure de benzoyle dans lequel le noyau phényle est éventueliement
25  substitué, de chlorure de thénoyle, de chlorure de furoyle ou d'un produit de formule
genemle



I'n" whi ch err] Rerr], \\aerr] Rlerr] and Rlerr] are defined as above.

contai i nel ARG RABEIADA

15 such as nethanol or ethanol, at a

tlenper at ure*o of ¢ bet wden®0 and 50[err]C.- 25 The product of general formul a
(XXV1) may be a}gﬁt,@} by the action of activated Raney ni ckelpaTiFRobiovadl
nalipha

presence of an ¢
product of general"

tic al cohol containing. 1 to 3 carbon atons on a
formula: [err] 5 in whichgRerr], Rlerr], Rerr],

Rlerr], R and R' are defined as above, morklng under the condltlons
descrlbed above for t he _

10

15
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Rp-0-CO-X (VIID
dans laquelle R2 est défini comme précédemment et X repmente un atome
d’halogéne ou un reste -0-R2 ou -0-CO-O-Rp, pour obtenir un produit de formule
générale (D) dans laquelle Z représente un radical de formule générale (II),
b) lorsque Rj représente un radical benzoyle eventuellement substitué, thénoyle ou
furoyle ou un radical R20-CO- dans lequel Ry est défini comme précédemment, Rg

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

carbone ou un radical ;Shényle _substitué par un ou plusieurs radicaux alcoxy
contenant 1 4 4 atbnies de carbone et Rg représente un atome d'hydrogéne, on
remplace le groupement protecteur formé par Rg et R7 par des atomes d'hydrogéne
en présence d'un acide minéral ou organique utilisé seul ou en mélange en quantité
stoechiométrique ou ca’talyti(jﬁe, en opérant dans un solvant organique choisi parmi
les alcools, les éthers, les esters, les hydrocarbures aliphatiques, les hydrocarbures
aliphatiques halogénés et les hydrbca_rbures aromatiques 4 une 'tempéramte éompﬁse
entre -10 et 60°C. a | |

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 est
défini comme dans I'une des revendications 1, 2 ou 3 et Rg est défini comme dans
l'une des revendications 1, 2 ou 3 caractérisé en ce que l'on traite la 10-désacétyl-

baccatine III de formule ;-

ax

" par un halogénure de silyle de formule générale :

(R)3-Si-Hal (3

pe+f-er-ed- wor ki ng i A—af—al i phati c al cohol —



-

preparation of a product of general formula (1) froma product of general

for rrul a ct of general formula (XXVI1) may be 10 obt ai ned.
mmmmjm&"mﬂlﬂome of gemeral formotfa (XXrVy—omaproduoct—of —
general forful'a: Merfr] *in which Rlerr], Rerr], Rerr] and Rerr] are

defined as above, working under the condltlons descri bed -above for the
action of wosedsoxi de of general fornula (XXIV) on a prOPCIFRSONM41 26
general formula (XIX). The product. of general fornula (XXVII1) may be

obtained froma pr oduct of genefal formul 6‘1‘3

dans laquelle les symboles R, .identiqm ou différents, réprésmtem un radical alcoyle
contenant 1 & 4 atomes de carbone éventuellement substitué par un radical phényle, un

 radical cycloalcoyle contenant 3 & 6 atomes de- carbone ou un radical phényle pour
obtenir un produit de fonnule g&nérale -

(R),Si-0 1~ XD

: : OCOC H, :
dans laquelle R est defim comme précedemmem, que l 'on traite' par un produit de

formule gen_erale
R -x1 (XID
dans laquelle R'4 est tel que R'4-O- est 1dentxque i R4 défini comme dans l'une des
10 - revendications 1, 2 ou 3 et Xj représente un atome d‘halogene pour obtenir un
produit de formule générale :

{X1ID

OCOC H, . -
dans laquelle Ret R4 sont définis comme précédemment, dont on remplace les

gmupemenw protecteurs silylés par des atomes d'hydrogéne pour obtemr un prodmt '
15 de formule générale :

xv)




»

[err] iMﬂ], Rlerr] and R[err] are defined as above,

wor Ki ngJ gmr,mﬂ htions - descri bed above.f.or..replacing the sylil
groups of« "m (general formula (XI11) by hydrogen atons. The

product of genéral fornu

a (XXL.X) may be prepared under the conditions

described in 19 ational Application PCT WO 95/11241. ThgﬁWuct S
of general forrrul’elg'?%‘| obtai ned by carrying out the processes

the invention nmay be purified according to known net hods such as .
crystallization or chromatography. 15. 44 The products of general
formula (1) in which Z represents a radical of general fornmula (I1) display
not ewort hy bi ol ogi cal properties. In vitro, neasurenent of the biol ogical

10

15

20

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

.. RsXz = (&XV)
dans laquelle R's est tel que R'5-O- est identique & Rs défini comme dans P'une des
revendications 1, 2 ou 3 et X, 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 l'une des revendications 1, 2
ou 3 pour lequel Z représente un radical de fonnmde_génémle (ID, R4 est défini

comme dans l'une des revendications 1, 2 ou 3 et R5 est défini comme dans I'une des

| revendications 1, 2 ou 3 caractérisé en ce que l'on traite un produit de formule

générale :

(XVT)

ococ:‘s

-dans laquelle R1.R3, R6 et Ry sont définis comme dans l'une des nevendxcanons L2
3 ou 4 au moyen d'un produit de formule générale :

{R)3Si-Hal (X)
dans laquelle Ies symboles R, identiques ou différents, représentent un radxcal alcoyle
contenant 1 4 4 atomes de carbone éventuellement substitué par un radical phényle.
ou un radical cycloalooyle contenant 3 3 6 atomes de carbone, ou un radical phényle
pour obtemr un prodult de formule générale :



-

act|V|t on tubulin extracted frompig' s 20 brain by the
- met hoﬁl ﬁ et al., Proc. Natl. Acad. Sci. USA, 70, 765-768
epetynerizatien of -eretubul es—to—ttbuHAr—ts——27

perfor med accor di ng to the nmethod of G Chauviere et al., C R Acad. Sci.,
293, series |1, 501-503 (1981). In this study, the products of gener al
formul a (Ievoimgch Z represents a radical of general fop@yrRochosa(!!)

“were shown to be at | east as active as taxol and Taxotere n Vi vo, the :
‘products of general formula (I) in which Z represents a radical of general
formula (11) o 45 SR

| N

R, " (XVID

OCOC H
dans laquelle R, Ry, R3, R6 et R7 sont def:ms comme précedemment qu: est

fonctionnalisé en posmon 10 au moyen d'un produit de formule générale :

| R4X1 . (xm |

5 dans laquelle Ry est tel que R'4-O- est identique & Ry défini comme dans l'une des
revendwanons 1,20u3 et X; représente un atome d'halogéne ou un mte d'ester
react:f pour donner un produit de formule genérale

(XVIID

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

R\ .Rg
"N 0

3 N

OR,

- (XIX)

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

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

15 d‘hydrdgéne pour donner un produit de formule générale (I) dans laquelle z
représente un radical de formule générale (T1). | |




-

were shown to be active in nice grafted W|th B16 10 mel anoma at doses of
bet vveeru“mumﬂ“mmnﬁ doministered intraperitaoneally, as well as-on other
li,quid The new products have antitunour properties, and .
nore espéciallly é'ctlwty agai nst tunours which are 15 resistant to .
Taxol [err] or f%r ere[err]. Such tunours conprise col on t %
have a. hi gh exﬁ% of the mdr 1 gene (nultiple drug remst%

Mul tiple drug resistance is a custonary termrelating to the resistance. of -
a turmour to different products 20 having diffagent structures and '
mechani sns of "action. Taxoi.ds are generally known to be strongly fecognized

by experinental tunmours such as P388/DOX, a cell line selected for its
resistance to doxor ubi ci n JDdXpeédéiderprépepationstun proguitiselon I'une des revendications 1, 2

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

XXT)

_ dans laquelle R4 est défini comme dans T'une des revendications 1, 2 ou3, R et R",
‘identiques ou différents, représentent un atome dhydrogéne ou un radical alcoyle
contenant 1 3 6 atomes de carbone, alcényle contenant 2 i 6 atomes de carbone,
alcynyle contenant 3 & 6 atomes de carbone, cycloalcoyle contenant 2 4 6 atomes de |

10 - carbone ou cycloalcényle contenant 3 i 6 atomes de carbone éventuellement substitus,
" ou bien R' et R" forment ensemble avec I'atome de carbone auquel ils sont liés un
radical cycloalcoyle contenant 3 2 6 atomes de carbone ou un radical cycloal_cén_vle'

* contenant 4 & 6 atomes de carbone, et Z; représente un atome d'hydrogéne ou un

radical de formule générale: '

N

nz

(XXI11)

5 - OR |
dans laquelle Rj et R3 sont définis comme dans I'une des revendications 14 3 et Rg et
R7 sont définis comme dans la revendication 4, pour obtenir un produit de formule
générale: | ' |



o~ S

-

Fhe—exanpl es which foll owillustrate the present inventi on.

4l err]-acetoxy-2[err]-benzoyl oxy-5[err], 20- . 28
’epol}/ﬁilil] Eiﬁﬂﬂﬁ!&h‘ Herri=met hoxy=9=oxo=t6ferr] - (3= :
ri 11-taxen- 13[err] yl (2R 4S,5R)-3-tert-

but oxycar bonyl - 2- (4- met hoxyphenyl ) - 4- phenyl - 1, 3- oxazol i di ne- 5- car boxyl at e
are di ssokpsbossesd. 5 cnferr] of a5 0.1 N et hanol i c SOIMM
~hydrochl oric acid containing 1% of water. The solution thereby obtai ned is
stirred for 3 hours at a tenperature in the region of 20[err]C and 25
cnferr] of dichloronethane are then added.47

(xxtm)

sui\}i. lorsque Z7 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 sélon la revendication 11 caractérisé en ce que

'on opére i une temperature comprise entre -10 et 60°C.

13- Le tert-butoxycarbonylammo-3 hydroxy-z phényl—3 propxonate -(2R,3S)
d'acétoxy-da benzoyloxy-2a. époxy-5p,20 hydroxy-13 méthoxy-73 methoxyacetoxy-
1083 oxo-9 taxéne-11 yle-13c.

10 14 - Le tert-butoxycarbonylamino-3 hydroxy-2 phényl-3 propionate-
(2R,3S) d'acétoxy-da benzoyloxy-2a hydroxy-13 époxY-SB.ZO méthoxy-73
cyclopropylcarbonyloxy-10f3 oxo-9 taxéne-11 yle-13c.

15 - Le tu‘t-liutoxycarbonylamino% hydroxy-2 phényi 3 propionate-
(2R,3S) d'acétoxy-4o benzoyloxy-2a hydroxy-13 époxy- 5[3,20 méthoxy-73
15 cyclopentylcarbonyloxy—lOﬂ ox0-9 taxéne-11 yle-13a.

16 - Le tett-bumxycarbonylammo-3 hydroxy-2 phényl 3 propionate-
" (2R,38) d'acetoxy-4a benzoyloxy-2a hydroxy-18 époxy-5@3,20 methoxv-7[3
(pyndyl-Z)carbonyloxy-lOfi oxo0-9 taxéne-11 yle-13a. .

17 - Le tert-butoxycarbonylammo-3 hydroxy -2 phenyl -3 propionate-
20 (2R,35) d'acétoxy-4c. benzoyloxy-2a. hydroxy-1f3 époxy-Sﬁ 20 méthoxy-7(3
{pyridyl-3)carbonyloxy-10B oxo-9 taxéne-11 yle-13c.



: SUCCGSSIV
! carbonat

gan| hase is separated after settli ng has taken 10 place and washed
MDI Illum”ml Hllfn.[_e.u_]_oi_saturat ed agusous sodi um hydrogen

over- magnesi um sul phate, filtered and

i concfentr\a,:;ed to dryness under reduced pressure (2.7 kPa) at 40[err]C. 290 ,
nmg-of a white e obtained, 15 which is purified by chpefpkdsepbarh
on silica gel %‘8% ed on plates [(gel thickness 1 mm p‘Iyat egzo X ZOPC?]/]
el uent: dichl oronet hane/ met hanol (95:5 by volune)] in 80-ng fractions (4
plates). After localization with W rays of th48zone corresponding to 20
the adsorbed product sought, this zone is scraped off and the silica

col l ected is washed on sintered glass with 10 x 10 cnferr] of et
acetate. The filtrates arld cd&Ammesigo ﬁrﬂ!‘aﬁ’éﬁ‘r‘@é‘}ﬂ“?eﬁa@t‘}‘r‘r‘}’ ﬁEsqé’eH%ﬁ@Pt‘em au

reduced pressure (ZmdinkBRproduit 38bs Mirle(des fevéhdiéaiohOR D dib3 pbﬁxabq\ﬁdz représente un
radical de formule générale (ID) en association avec un ou plusieurs diluants ou
adjuvants pharmaceutiquement acceptables et éventuellement un ou plusieurs

5 composés compatibles et pharmacologiquement acﬁfs. '

19 - Composition pharmaceutique caractérisée en ce qu'elle contient au
moins le produit selon la revendication 13 en association avec un ou plusieurs diluants
ou adjuvants pharmaceutiquement acceptables et éventuellement un ou plusieurs

composés compatibles et pharmacologiquement actifs.

10 ~ 20.- Composition pharmaceutique caractérisée en ce qu'elle contient au
moins le produit selon la revendication 14 en association avec un ou plusieurs diluants
ou adjuvants pharmaceutiquement acceptables et eventuellement un ou plusieurs

composés compatxbles et pharmacologiquement actifs.

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

composés compatibles et pharmacologiquement actifs.

22 - Composition pharmaceutique caractérisée en ce quelle contient au

moins le produit selon la revendication 16 en association avec un ou plusieurs diluants

20 ou adjuvants phannaceuuquemem acceptables et evenmellement un ou pluswurs
' composes compatibles et pharmacologiquement actifs

23 - Composmon phamlaceuuque caractérisée en ce qu'elle contient au
moms le produ:t selon la revendication 17 en association avec un ou plus:eurs dxluants
ou adjuvants pl_larmaceutxquemem acceptables et éventuellement un ou plusieurs

25 composés c'ompatibi&s et phanhacologi_quement actifs.



25

20, x 1 mm el uent:
Al®err] -

which is repurified according to the same technique [(2 plates:
di chl or omet hane/ et hanol

acet oxy- 2a-

benzoyl oxy- 5[ err], 20- epozy- sk} Shokith oRENEESN

29 (3-

but oxycar bonyl am nd¥

t he =f
- opt

pyrldylcarbon

i 54) Intprnatipnah patend rcFﬁss"E"cit@A {c =
Mz, ooDQobses. b1k ket cal shifts

130 (Q1 3H - CHI

[err])[err] and -CH err] at
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(54) Title: NOVEL TAXOIDS, PREPARATION THEREOF AND PHARMACEUTICAL COMPOSITIONS CONTAINING SAME
(54) Titre: NOUVEAUX TAXOIDES, LEUR PREPARATION ET LES COMPOSITIONS PHARMACEUTIQUES QUI LES CONTIEN-

R,NH

Novel taxoids of general formula (1), the preparation thersof and phmnaoeutml compositions containing them are described, wherein
Zisa hydrogen atom or a radical of general formula (II), wherein R; is an optionally substituted benzoyl radical or a radical R2-0-CO-
where Rz is an optionally substituted phenyl, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, bicycloalkyl, or heterocycly! radicat, R
is an aromatic heterocyclic, alkyl, alkenyl, alkynyl, cycloalkyl, pheny! or naphthyl radical, R4 is a substituted alkanoyloxy, alkenoyloxy,
alkynoyloxy or cycloalkanoyloxy radical and Rs is an optionally substituted alkoxy radical or a cycloalkyloxy or cycioalkenyloxy radical.-
The novel products of general formula (1), where Z is a radical of general formula (11), have remarkable anti-tumour and anti-leukemia




position 16 or 171; 1.75 (s,.3H -CHerr]); 1.82 and 2.77 10 (2 ms, 1H
-each: -CHerr]- at position 6); 1.97 (s, 3H -CHerr]); 2.35 (d, J =9,
2H CH[err]- at _position 14): 2.39 (s, 3H -COCH err]): 3.38 (d._J = 5

1H: -H@ ition 2'); 3.42 (s, 3H -OCHerr]); 3.88 (d, J =7.5 1H -H
atd.p'zsmlo wi%@gdd J =11 and75u_°"‘1H -H at 15 position 7); 4.18
an . X O PRI Em; ia
at pOm&ﬁ'}?p m| o SubGtiAl. GMHh rald ﬁ% &m h?éwiwﬂﬂﬁm m@%?mm ":1:'
d, J = |Eeealdsile, bdjclakoypth.mnﬂél% @19 (ou pssocycly uﬁGNEal)qcoyE. .m.yémeg
L5, (Bt amg@ gt ontious, Be poprisen n -«lem gy subgtiut cggey

13); 6.|GH sqn.s i 7 efaldnd ue o m"’ Yooy L
“derr] wma@esatmmmmﬁq@m7 2 Tl g e giE and 6, 1H™ poer

-OCoCerrTH err| N(-H at position 5)[; /.50 [(dd J =7.5 2H

OC@C[err]H[err]( H at position 3"and H at position 5)]; 7.62 [(t, J = 7.5,

4
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25 1H -ocoCerr]Herr](-H-at position 4)]; 8.12 [(d, J = 7.5, 2H
~OCOC[err]Herr](-H at position 2 and -H at position 6)]; 8.35 [(dt, J =
8.5 and 1, 1H -0ocoerr]Herr]N(-H at position 4)]; 8.82 (dd, J = 6 and 1,
1H -OCOCJerr]H err] N(-H at position 6)]; 30 9.32 (d, J =1, 1H

-OCOC[ err] H err WX 96 /035651 ti on 2)]. 1 PCT/FR96/00441

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

hydrioxy-7[err] - ‘ DS} () THE PREPARATIION, AND PEIAR
taxen-13[err] -yl (2R 48S, 5R) 3-tert-butox carbonyl
met hoxyphenyl ) - 4- phenyl - OMPOSITIONS CONTATININ el be prepared in
the foll owi ng nmanner: 290 ng of 4[err].- acetoxy 2[err] benzoyloxy 5[err] 20-
epoxy- 1[err], 10[ err] - di hy RS pPrageny invenbden ralates ko diem S%F’EFP

©of general formula:

Co-

*

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

general formula:

()

in which:
R, represents a benzoyl radical optionally

10 substituted with one or more identical or different

atoms or radicals chosen from halogen atoms and alkyl

radicals containing 1 to 4 carbon atoms, alkoxy

radicals containing 1 to 4 carbon atoms or

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

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

alkenyl radical containing 2 to 8 carbon atoms, an

alkynyl radical containing 3 to 8 carbon atoms, a



(2R 4S, 5R) - 3-tert-butyoxycarbonyl-- 2- (4- net hoxyphenyl )- 10

nyl -1, 3-oxazol i di ne-5-car boxyl ate, 18.5 ng of

4- (dlnethylan1no)pyr|d|ne 0.5 g of 4 A nolecular sieve and 112 ng of
di cycl ohexyl carbodiim de are added at a tenperature in the region of
20[err]C to a solution, kept stirring under2an argon atnosphere, of 46
3-pyridinecarboxy|ic acid in 25 cnB of anhydrous ethyl acetate.
reacti on m xtur eycdordiylstradiical comtadniag S dio & canbomtaboms,n & he
region of 20[err]C_ 46 ng of 2d3yr|d|necarboxyllc acid, 18.5 ng of

4- phe
N, N -

of 15

‘4- (di et hyl ami nsys}paémylors

‘N, N~ di cycl ohexyl carbodi i m de are then added and the nlxture s a

ain kept
24 Bhey e Smeapdn cspa B &o A TR A bARE

stiry

ing for

reaction mxture,is f| tere I}ﬁarqu h si teraqygl%is l'trtl:et%al\“h Oellte

S|ntered gl ass thegs

5

10

15

20

25

einy optiona sti with one or
more substituents chosen from halogen atoms and
hydroxyl radicals, alkoxy radicals containing 1l to 4
carbon atoms, dialkylamino radicals in which each alkyl
portion contains 1 to 4 carbon atoms, piperidino or
morpholino radicals, l-piperazinyl radicals (optiohally
substituted at position 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 containing-B to 6
carbon atqmé, cycloalkenyl radicals containing 4 to 6
carbon atoms, phenyl radicals (optionally suﬁstituted '
with one or more atoms or radicais chpsen from halogen
atoms and alkyl radicals containing 1 to 4 carbon atoms
‘or alkoxy_radicals containing 1 to 4 carbon atoms),
cyano or éarboxyl radicals . or alkoxycarbonyl radicals
in which the alkyl portion contains 1 to 4 carbon
atoms, |

- a phenyl or a- or ﬁ-naéhthyl radical optionally
substituted with one or more atoms or radicals chosen
from halogen atoﬁs and alkyl radicals c¢ontaining 1 to 4
carbon atoms or alkoxy radicals containing 1 to 4

carbon atoms, or a 5-membered aromatic heterocyclic

radical preferably chosen from furyl and thienyl

" radicals,

g
The

coll FORtAINIAG & tS & cambon AKEDEL Py of

The



25 2 times 50 cnferr] of ethyl acetate, and the filtrates are conbi ned,

washed successively with 2 tines 10 cnB of saturated aqueous sodi um

ihydr ogen carbonate solution and with 6 tines 20 cnB of distilled water,

dried over 31 magnesi um sul phate, filtered and concentrated to dryness

under reduced pressure (2.7 kPa) at 40[err]3. 298 ng of

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

hydrioxy- 7[ er r ] - reoory sgturated detierc@eywliicd pladidadndontaining 3 to 6

taxen-13[err]-yl (2R, 4S,5R)-3-tert-butoxycarbonyl-2-(4-

et hoxyphenyl ) - $agheny ptems., o eptdiongliy. Bubstitures withe one QHPAARR ai ned

in tthe formof a_white foam 4[err]-Acetoxy-2[err]-benzoyl oxy-

5[er}],zo_epoxyaérgﬂergeﬁqu.gontalning 1 to 4 carbon atoms,

. R; represents an unbranched or branched alkyl

» 5 radical containing 1 to 8 carbon atoms, an unbranched
or branched alkenyl radical containing 2 to 8 carbon
atoms, an unbranched or branched alkynyl radical
containing 2 to 8 carbon atoms, a dycloalkyl radical -
containing 3 to 6 carbon atoms, a phenyl or a- or

10 f-naphthyl radical optiocnally substituted 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 aromatic heterocycle
containing one or more identical or different hetero

20 atoms chosen from 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, dialky;amino,
alkoxycarbonylamino, acyl, arylcarbonyl, cyano,

25 carboxyl, carbamoyl, alkylcarbamoyl, dialkylcarbamoyl
or alkoxycarbonyl radicals, on the understanding that,

in the substituents of the phenyl, a- or S-naphthyl and

aromatic hete;bc?clic radicals, the alkyl radicals and



di hydroxy-7[err]-nmet hoxy-9-oxo-11-tazen-13[err]-yl (2R 4S,5R) - 10

3-tert-butoxycarbonyl - 2- (4- met hoxyphenyl) - 4- phenyl - 1, 3-

loxazol i di ne-5-carboxyl ate may be prepared in the foll owi ng manner 0.263
cnferr] of hydrazi ne nonohydrate is added dropwi se and at a tenperature in
the region of 20Cto 15 a solution, kept 4tirring under an argon

at nosphere, of 150 of 4a-acet oxy-2a-benzoyl oxy-5[err], 20-epoxy-1[err]-

hydroxy- 7[ er r] - relteh @dkylopanyions fthetatben radicals pantaizg[kryq -4/

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

‘met hoxyphenyl ) - £aFRaR |atoms.o@ndh | thathdhe @kanyh And ALkynyl £23ieals of

-anhydrous ethanol. The reaction nediumis kept stirring for

tenperature in QRRYH & & SRR akars Hard dhak
cnB of ethyl acetate.and .50 cnjerr f (“ﬁﬁﬂ 1
is separated af ¥&*® PRIV, P £ ¢ yRapathyl ra

(o 4

hour, at_ a

isadteald 100

|l ed ﬂ.aéaqs, The organi ¢ phase

- 5 R, represents an alkanoyloxy radical in which

the alkanoyl portion contains 2 to 6 carbon atoms in an

unbrénched or branched chain, with the exceptidn of an

acetyl radical, an alkenoyloxy radical in which the

alkenoyl portion contains 3 to 6 carbon atoms in an

10 unbranched or branched chain or an alkynoyloxy radical

in which the alkyﬁoyl portion contains 3 to 6 carbon.

atoms in an unbranched or branched chain,

these

radicals being optionally substituted with one or more

halogen atoms or with an alkoxy radical containing 1 to

15 4 carbon atoms or an alkylthio radical containing 1 to

4 carbon atoms or with a carboxyl radical, an |

alkyloxycarbonyl radical in which the alkyl portiom

contains 1 to 4 carbon atoms, a cyano or carbamoyl

radical or an N-alkylcarbamoyl or N,N-dialkylcarbamoyl

20 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 containing a second hetero atom

chosen from oxygen, sulphur or nitrogen atoms,

25 optionally substituted with an alkyl radical containing

1 to 4 carbon atoms or a phenyl radical or a

phenylalkyl radical in which the alkyl portion contains

1 to 4 carbon atoms, or alternatively R, represents a



25 pl ace and the aqueous phase is re-extracted with 2 tinmes 50 cnB of
ethyl acetate. The organi c phases are conbi ned, washed with 4 tines 50

criferr] of distilled water, dried over magnesi um sul phate, filtered and
32 concentrated to dryness under reduced pressure (2.7 kPa) at 40[err]C.
180 ng of a white foam are obtained, whichgs purified by chromatography on
silica gel deposited on plates [(gel thickness 1 mm plates 5 20 x 20 cm

el uent: dichl or eyellbalkaneyloxyl radicad iy whiche)the ry2d o) kaneytli ons (2

pl ates). After localization with UV rays of the zone corresponding to the

adsoy bed producpostight contrdnsode tios 8scrxben eftoms or a

: . cycloalkenoyloxy radical in which the cyccloalkenoyl
portion contains 4 to 8 carbon atoms, or alternatively

» 5 R, represents a benzoyloxy radical or a heterocyele;

carbonyloxy radical in which the heterocyclic portion
represents a 5- or 6-membered aromatic heterocycle
containing one or more hetero atoms chosen from oxygen,
sulphur or nitrogen atoms,

10 Rg represents an alkoxy radical containing 1
to 6 atoms this carbon an unbranched or branched chain,
optionally substituted with an alkoxy radical
dontaining 1l to 4 carbon atoms, an alkenyloxy-radical
containing 3 to_6 cafbon'atoms, an alkynyloxy radical

15 containing 3 to 6 carbon atoms, a cycloalkyloxy radical
containing 3 to 6 carbon atoms or 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 contaﬁning l to 4

20 .carbon atoms, an alkylthio radica; containing 1 to 4
carbon atoms or a éarboxyl radical, an alkyloxfcarbonyl
radical in which the alkyl portion contains 1 to 4

~carbon atoms, a éyano or carbamoyl radical or an
N-alkylcarbamoyl or'N,N-dialkylcarbamoyl radical in |

25  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 containing a second hetero atom chosen from



and the silica collected is washed on sintered glass 10 wth 10 tinmes 10
cnB of ethyl acetate. The filtrates are conbined and concentrated to
Hryness under reduced pressure (2.7 kPa) at 40[err] C.- 113 ng of

4 err] -acet oxy-2[err]- _
benzoyl oxy-5[err], 20- epoxy-1[err], 10[ err]-déhydroxy-7[err]-met hoxy- 9-
oxo- 11-t axen- 13a- yI (2R, 4S,5R) - 3-tert-butoxycarbonyl -2- 15

(4- et hoxyphenqum%ergnlpjhlg cmazmwmm Rtons LRt terably t her eby
obtained in the formof a white foa

4] errx] - Acet oxy- Enhabitaited ywisth ran Q]G‘ﬁpcﬁéd-ﬁ&%lf rqontaining 1 to 4
hydroxy-7[err] - nethoxy 10[ err] - met hoxyacet oxy- 9- oxo- 11-t axen-_ 20 13a-yl
(2R ™S, 5R) - 3- t erd® q)mq)(gma ;pl:(gpyl radical or a phenylalkyl

7ol low hg. manneriaier, e SEE e, rivel RESEHer FoRrant Dofect ni ckel
prepared by g?aneé/ar% JE an:od éobt ai ned -

Preferably, the aryl radicals which can be
represented by R; are éhenyl or a- or f-naphthyl
radicals optionally substituted with one or more atoms
or radicals chosen from halogen atoms (fluorine,

10 - chlorine, bromine, iodine) and alkyl, alkenyl, alkynyl,
aryl, arylalkyl, alkoxy, alkylthio, aryloxy, arylthio,
hydroxyl, hydroxyalkyl, mercapto, formyl, acyl,
acylamino, aroylamino, alkoxycarbonylamino, aﬁino,
alkylamino, dialkylamino, carboxyl, alkoxycarbonyl,

15 carbamoyl, dialkylcarbamoyl, cyano, nitro and
trifluoromethyl radicals, on the understanding that the
alkyl radicals and the alkyl portions of thé other
radicals contain 1 to 4 carbon atoms, that tﬁe alkenyl
and alkynyl radicals contain 2 to 8 carbon atoms and.

20 that the aryl radicals are phenyl or a- or S-naphthyl
radicals.

Preferably, the heterocyclic radicals which
can be represented by R; are 5-membered aromatic
heterocyclic.radicals containing one or more identical

25 or different atoms chosen from nitrogen, oxygen and
sulphur atoms, optionally substituted with one or more
identical or different substituents éhosen from halogen

atoms (fluorine, chlorine, bromine, iodine) and alkyl



25 from80 cnB of the approxi mtely 50% conmerci al agueous suspension, by
jsuccessive washing to a pHin the region of 7 wth 15 tines 100 cnierr] of
‘distilled water and with 4 tinmes 150 cnferr] of ethanol) are added at a
tenperature 33 in the region of 20[err]Cto a solution, kept stirring
under an argon atnosphere, of 1.041 g of 4[®rr]-acetoxy-2[err]-

benzoyl oxy-5[err], 20- epoxy- 1[ err] - hydroxy-10[ err] - met hoxyacet oxy-.
7[err]-nethylt hmﬁé{q@wm ng dxdie Jis[mqorylaqus:a@ rglicals
3-tert-but oxycar bonyl - 2- (4 netho phenyl ) - 4- pheny! -

oxazol i di ne-5-c¢ %rﬁ?@% Ebu§]é%9ﬁhcﬁadtﬂfk1# eaction

‘m xture is kept stirrin for 7 days at a te erature I n tf}f eIglon of
20[ €rr] C and IScontain:. g 1 to 4 carbon atoms, aryloxy radica

containing 6 to 10 carbon atoms, amino radicals,

. 5- alkylamino radicals containing 1 to 4 carbon atoms,
dialkylamino radicals in which each alkyl portion
contains 1 to 4 carbon atoms, acy;amino r#dicals in
which the acyl portion contains 1 to 4 carbon atoms,
alkoxycarbonylamino radicals containing 1 to 4 carbon

10 atoms, acyl radicals containing 1 to 4 carbon atoms,
arylcarbonyl radicals in which the aryl portion
containe 6 to 10 carbon atoms, cyano, carboxyl or
carbamoyl radicals, alkylcarbamoyl radicals iﬁ which
the alkyl portion contains 1 to 4 carbon atoms,

15 dialkylcarbamoyl radicals in which each alkyl portion
contains 1 to 4 carbon atoms or alkoxycarbonyl radicals
in which the alkoxy portion contains 1 to 4 carbon
atoms. |

Preferably, the radicals R, represents an

20 alkyloxyacetoxy radical in which the alkyl portion
contains 1 to 4 éarbon atoms, é cycloalkanoyloxy
radical in which the cycloalkanoyl portion contains 4
to 8 carbon atoms, a cycloalkenoyloxy radical in which
the cfcloalkendyl porﬁion contains 4 to 8 carbon atoms,

25 a benzoyloxy radical or a heterocycle-carbonyloxy |
radical in which the heterocyclic portion represents a
5- or 6-membered aromatic heterocycle containing one or

more hetero atoms chosen from oxygen, sulphur or



then filtered through sintered glass. The sintered 10 gl ass i s washed
with 3 tinmes 100 cnB of ethanol and the filtrates are conbi ned and
concentrated to dryness under reduced pressure (2.7 kPa) at 40[err]C. 821
ng of a white foam are obtained, which is purified by chromatography on 75
g of silica (0.063-0.2 nm 15 contained i®& a colum 2.5 cmin dianeter

[ el uent: dichloronethane/ethyl acetate (90:10 by volune)], collecting
5-cnferr] fract ndtsrogeme atoms,i ansl Kgnrepresgnss pnt habrapehed oxught are

pool ed and concentrated to dryness under reduced pressure (2.7 kPa) at
40[err]C. 20 Qggnﬁ&q§=alkoxy radical containing 1 to 6 carbon atoms,

‘Al err] - acet oxy- 2a- benzo oxy-5[err], 20- xy 1[err
hydroxy-7[err] - ﬁgr[@?-'zh q?'é’ﬁ?&%/ ‘-33&3‘1’21 athaxy, 13a-yI
(2R, 4S, 5R) - 3- tert

b 4-
net hoxyphenyl ) - # %ar 3:3%}5%"& né’agbé’é‘ryﬂdxﬁ%ﬁbé”ﬁ’r’c?:ibr?é’ryelby obt ai ned

in the formgof %Eﬂ%&&%é@%@@yl, cyano, carbamoyl, N-methylcarbamoyl,

N-ethylcarbamoyl, N,N-dimethylcarbamoyl,
N,N-diethylcarbamoyl, N-pyrrolidinocarbonyl or
N-piperidinocarbonyl radical. '
More especially, the present invention

10 relates to the products of general formula (I) in 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 ; tert-
butyl radical and R, represents an alkyl radical

15 contain;ng 1 to 6 carbon atoms, an alkenyl radxcal
containing 2 to 6 carbon atoms, a cycloalkyl radical
containing 3 to 6 carbon atoms, a phenyl radical
thional;y substituted with one or more identical or
differene atoms or radicals chosen frdm halogen atoms

- 20 (fluorine, chlorine) and alkyl (methyl), alkoxy
(methoxy), dialkylamino (dimethylamino), acylamino
(acetylamino), alkoxycarﬁonylamino (tert-
butoxycarbonylamino) or trifluoromethyl rad;cals, or a
2- or 3-furyl, 2- or 3-thienyl or 2-, 4- or 5- thlazolyl

25 radical, and R, represents an alkyloxyacetoxy radical
in which the alkyl portion contains 1 to 4 carbon
atoms, a cycloalkanoyloxy radical in which the ,

cycloalkanoyl portion contains ¢4 to 6 carbon atoms or a



25 4[ err] - Acet oxy-2[err]-benzoyl oxy-5[err], 20- epoxy-1[err] -
hydr oxy- 10[ err] - met hoxyacet oxy- 7[ err] - net hyl t hi onet hoxy- 9- oxo-
11-taxen-13a-yl (2R 4S,5R)-3-tert-butoxycarbonyl -2-(4- :

met hoxyphenyl ) - 4- phenyl - 1, 3- oxazol i di ne- 5- car boxyl at e 34 may be prepared
in the followi ng manner: 3.35 cnferr] of adetic acid and 11.5 cnB of acetic
anhydride are added at a tenperature in the region of 20[err]Cto a

sol Ution, kept pYridyvhgavhouylomyargdicsl, andpBphtepresentsganf

4[ err] -acet oxy-2[err]-benzoyl oxy-5[err], 20-

epoxy-1[err], 7[E¥PfaﬂPh9§r9¥ybIBFE e ﬁ%#ﬂé??&cﬁ?@*?aé geBrainingy dntesa- v
(2R, 4S,5R) - 3-tert - but oxycar bonyl - 2- (4-

met Hoxypheny! ) - 8- BRERGP- Etgmﬁxazolldlne 5- car boxyl at e

Still more especially, the present invention
. 5 relates to the pioducts of general formula (I) in 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 isobutyl,

10 isobutenyl, butenyl, cyclohexyl, phenyl, 2-furyl,
3-furyi,.2-thieny1, 3?thieny1, 2-thiazo1y1, 4-thiazolyl
or 5-thiazolyl radical, R, represents a methoxyacétoxy,
cyclopropylcarbonyloxy, cyclopentylcarbonyloxf,
2-pyridylcarbonyloxy or 3-pyridylcarbonyloxy radical

15 and R; represents a methoxy radical. _

The products of general formula (I) in which
Z represents a radical of general formula (II) displ#y
noteworthy antitumour ahd antileukaemic properties.

According to the present invention, the new

20 products of genefal formula (I) in which Z represents a
radical of general formula (II) may be obtained by

esterification of a product of general formnlai

(I1m)




in 165 cnferr]
Is kept stirring for 3 days
is then poured into 500 cnB
aqueous pot assi um car bonat e
to a pHin the region of 7.

of anhydrous

di met hyl sul phoxi de. The 10 reaction m xture
at a tenperature in the region of 20[err]C and
of dichl oronet hane. 100 cnB of saturated

solution are then added with efficient stirring
15 After stitoing for 10 m nutes, the organic

phase is separated after settling has taken place and the aqueous phase is
re-éxtracted w fh @hicheB, 280d (R axfe dlefined ms abeve THey oneams coprases
‘are conbi ned, washed with 3 tines 100 cnB of distilled water, dried 20
‘over. magnesi um agighafegeneradr armmdaconcentrated to dryness under reduced
pressure (2.7 kPa) at 40[err]C. 9.5 g of a pale yellow oil are obtained,
which is purified by chromatograph®,~Qn.Rg0 g of silica (0.063-0.4 mm

-

10

15

-contained in a colum 3 cmin dianeifi\EfEE?nt: aw
: o ' R” OH

S

O-R,

in which R; and R, are defined as above, and either Rg
represents a hydrogen atom and R, represents a group
protecting the hydréxyi function, or R; and R, together
form a saturated 5- or 6-membered heterocycle, or by

means of a derivaﬁive_of this acid, to obtain an ester

of general formula:

§' .
Ri/A\?JL()mq‘ii'} :!II' W

in which R;, R3;, R;; R, R, and R, are defined as above,
followed by replacement of the protective groups
represented by R, and/or Rﬁ and R, by hydrogen atoms.
The esterification by means of a product of
general formula (XII) in which X; represeﬁts a hydroxyl
radical may be performed in the presence of a
condensing agent (carbodiimide, reactive carbonate) and
an activating agent (aminopyriaines) in an organic
solvent (ether, ester) ketones, nitriles, aliphatic..

hydrocarbons, halogenated aliphatic hydrocarbons,



25 di chl or onet hane/ net hanol (99:1 by volune)], collecting 50-cn8
fractions. The fractions containing only the product sought are pooled and
concentrated to dryness under reduced pressure (2.7 kPa) at 40[err]C. 3.01
g of 35

4 err] -acet oxy-2[err]-benzoyl oxy-5[err], 201@poxy-1[err]-hydroxy-10[err] -
met hoxyacet oxy- 7[ err] - net hyl t hi onet hoxy- 9- oxo- 11-t axen-13[err] -

(2R, "4S, 5R) - 3- t epromatdey bydrocarbong)- at a temperature of between -10

nmet hoxyphenyl ) - 4- phenyl -1, 3- oxazol i di ne- 5- car boxyl ate 5 are thereby
obtai ned i n t heandr 808C-a white foam

4[ err]-Acetoxy-2[err]-benxoyl oxy-5[err], 20-epoxy-1[err], 7[err] -

di hydr oxy- 10[ er r| - met hoxy 308 sereFification may adisg be farried out

(2R ,__48’ S5R)-3-t ei:.ts_ig%t %X¥>%%rd%. ri]:ylof2 ggenera hot)g:%me.l.ry ()iIL}I:_) in which X,
| - 5 represents a radical R;-O0-, working in the presence of
. an activating agent (aminopyridines) in an organic |
solvent (ethers, esters, ketomes, nitriles, aliphatic
hydrocarbons, halogenated aliphatic hydrocarbons,
aromatic hydrocarbons) at a.temperature of between 0
10 and 90°C.
The esterification may also be carried out
using a product of general formula (XII) in which X,
represents a halogen atom, in the presence of'a base
(tertiary aliphatic amine), working in an organic
15 solvent (ethers, esters, ketones, nitriles, aliphatic
hydrocarbons, halogenated aliphatic hydrocarbons,
aromatic hydrocarbons) at a temperature of between 0
and 80°C.
. Preferably, R; represents a hydrogen atom and .
20 'R7 represents a group protecting ;he hydroxyl function,
or.alternatively Rg and R; together form a saturated 5-
or 6-membered heterocycle.
_ When R represeﬁts a hydrogen atom, R,
| vreferably represents a methoxymethyl, 1-ethoxyethy1}
25 benzyloxymethyl; trimethylsilyl, triethylsilyl,
B-trimethylsilylefhoxymethyl, benzyloxycarbonyl or
tetrahydropyranyl radical.

When R; and R, together form a heterocycle,



phenyl - 1, 3- oxazol i di ne-5- car boxyl ate may be prepared in 10 the foll ow ng
manner: 220 cnferr] of triethylam ne/hydrofluoric acid (nole ratio 1:3)
iconpl ex are added dropwi se at a tenperature in the region of 0OCto a

sol ution, kept stirring under an argon atnosphere, of 20 g of 15

4[ err] -acetoxy-2[err]-benzoyl oxy-5[err], 20-3poxy-7[err] -
triethylsilyloxy-1[err]-hydroxy-10[err]-nmethoxyacet oxy-9-o0xo-

11-t'axen- 13[ err |the XatterS HR)pweferably tan exaivhidine (ning optionally
met hoxyphenyl ) - 4- phenyl - 1, 3- oxazol i di ne-5-carboxylate in 200 cnferr] of
anhydr ous di chl Gwenaauhefl tuted ren qenriisnbstituted at porttigR d to a
tenperature in the region of 20[err]C, maintained for 3 hours at this
tenperature and poured i ntBePRaqement A \the REULILAES FTIMRE Fr hydr ogen

carbonate sol uti on /el P o Ny B36LLYL D LAY AT AU o
- 5 depending on their nature; in the following manner:
1) when R; represents a hydrogen atom and R, represents
a group protecting the hydroxyl function, replacement
of the protective groups by hydrogen atoms is performed
-by means of an inorganic acid (hydrochloric acid,
10 sulphuric acid, hydrofluoric acid) or organic acid
(acetic acid, methanesulphonic acid,
trifluoromethanesulphonic acid, p-toluenesulphonic
acid) used alome or mixed, working in an orgaﬁic
solvent chosen from alcohols, ethers, esﬁers, aliphatic
15 HhHydrocarbons, halogenated aliphatic hydrocarbons,
aromatic hydrocarbons or nitriles at a temperature of
between -10 and 60°C,
2) when R; and R, together form a saturated 5- or 6-
membered heterocycle, and more especially an

20 oxazolidine ring of general formula:

R-N\_ O VD
x
Rs Ry

in which R, is defined as above and Rg; 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



25 for 10 mn
t aken pl ace and

di chl or onet hane.

utes, the organic phase is separated after settling has
t he aqueous phase is extracted with 2 tinmes 100 cn8 of

36 distilled water, dried over magnesi um sul phate, filtered and
dryness under reduced presddre (2.7 kPa) at 40[err]C. 17. 4

concentrated to
g of 4a-acetoxy-
benZoyl oxy- 5[ er
met hoxyacet oxy-
but axycar bonyl -
are thereby obt

10

~ 15

20

25

2[err] -

o, 20-caxbep Htems ariderthe ¢yl Mim{ @uqfemmbly -
9- oxo- 11-taxen-13a-yl (2R 4S, 5R) -

The organi ¢ phases are conbi ned, washed with 100cnierr]

of

Tepraaenie: fp RhepyL Fasiand -@@°ﬂi@éﬂblqtﬂ?ﬁk‘-tﬂiw &R at e

ained in the formof a white fo
one or more alkoxy radicals conta:ning 1 to 4 carbon

atoms, or an aryl radical preferably rep:esenting.a
phenyl radical optionally substituted with one or more
alkoxy radicals containing 1 to 4 carbon atoms, or
alternatively R; represents an alkoxy radical
containing 1 to 4 carbon atoms or a trihalomethyl
radical such as trichloromethyl or a phenyl radical
substituted Qith a trihalomethyl radical 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-membéred ring,
replacement of the protective group formed by R, and R,
by hydrogen atoms may be performed, depending on the
meanings of R,, Ry and Ry, in the following manner:

' a) when R; represents a tert-butoxycarbonyl
radical and Rg and Ry, which may be identical or
different, represent an alkyl radical or an aralkyl
(benzYl) or aryl (phenyl) radical, or alternatively Rg
represents a trihalomethyl radical or a phenyl radical
substituted with a trihalomethyl radical and R,
represents a hydrogen atom, or alternativély Ry and Ry
together form a 4- to 7-membered 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, yiélds the product of general

formula:



4a- Acet oxy- 2a- benzoyl oxy-5[err], 20- epoxy-7[err]- 10
triethylsilyloxy-1[err]-hydroxy-10[err]-nethoxyacet oxy-9-o0xo-
11:taxen-13[err]-yl (2R 4S,5R) -3-tert-butoxycarbonyl-2-(4-

‘met hoxyphenyl ) - 4- phenyl - 1, 3- oxazol i di ne-5-car boxyl ate nmay be prepared under
the conditions described in International 2gplication PCT WO 95/11241. 15
EXAMPLE 2 Wrking as in Exanple 1, but starting from 210 ng of

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

hydroxy- 7[ err] - nmet hoxy- 9- oxo- 10[ err ] - (- pyr@dylcar bonyl ) oxy-11-
taxen-13[err]-yl (2R 4S,5R)-3-tert-buto | -2-(4- 20

met hoxyphenyl ) - 4- phenyl - 1 H3Noxa@ol i d\ ne-5 axyl ate, 145 ny of

4[ err] - acet oxy-2[ err]-benzoyi ox}{- 5[ ey

hydr oxy- 7[ err] - met hoxy- 9-RM@ p: @
taxen-13[err] -yl (2R 3S)-3-teQH but 0XcAH
“hydr oxy- 3- phenyl propi onate are obt aiﬁé

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 fﬁroyl chloride or of a product of

5 general formula:
| R,-0-CO-X (VIII)

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

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

-0-C0-0-R,;, to obtain a product of general férmula (1)
10 in which Z represents a radical.of general formula

(I1). .

| Preferably, the product of general formula

(V) is treated with formic acid at a temperature in the

region of 20°C to yield the product of general formula
15 (ViI).

Preferably, thé acylation of the product of
general formula (VII) by means of a benzofl chloride in
which the phenyizradical is optionally substituted or
by means of thenoyl chloride, of furoyl chloride or of

20 a product of general fo:mula (VIII) is performed in an
inert organic solvent chosen from esters such ag ethyl

acetate, isopfépyl acetate or n-bﬁﬁyl acetate and



25 a white foam the characteristics of which are as follows: - optical
rotation: [err] = -52 (¢ = 0.5; nethanol). - [err]H NVMR spectrum (400 MHz:
CDCl [err]); chemical shifts [err] in 37 pp,; coupling constants J in
Hz): 1.31 (s, 3H -CHerr] at postion 16 or 17); 1.37 [(s, 12H
-C(CHerr])[err] and -CH3 at position 16 of517]; 1.74 (s, 1H -OH at
position 1); 1.78 (s, 3H -CHerr]); 1.82 and 2.78 (2 nts, 1H each:
-CHerr]- ahaAOQEPBGHGGPIIPhsxlsshygﬂocaaﬁﬁnﬂ13P0h2§@5 (d, J =9, 2H
-CH err]- at p03|t|on 14); 2.40 (s, 3H COCH[err]) 3.40 (d, J = 4.5, 1H
-OH .at position 2°P1°3‘°4‘3"-P§ne3l‘?r lp@-pdchiiproptiEne; ip the preggnae gt
p05|t|on 3); 3. 98 (dd,
of an 1norganic base such as sodium bicarbonate or an
organic base such as triethylamine. The reaction is
- 5 performed at a temperature of between 0 and 50°C, and
preferably in the region of 20°C.
b) when R, represents an optionally
substituted benzoyl radical, a thenoyl or furoyl
radical or a radical R,0-CO- in which R, is defined as
10 above, Rs 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 represents a
hydrogen atom, replacement of the protective group
15 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, trifluoromethanesulphonic acid,
p-toluenesulphonic acid) used alone or mixed in a
20 stoichiometric or catalytic amount, working in an
organic solvent chosen from alcohols, ethers, esters,
aliphatic hydrocarbons, halogenated aliphatic
hydrocarbons and aromatic hydrocarbons_at'a temperature
of between -10 and 60°C, and preferably between 15 and
25 30°cC.
According to the invention, the products of

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

general formuia (I) in which Z represents a hydrogen



11 and 7, 1H -H at position 7); 4.20 and 4.32 (2 d, J 10 = 8.5, 1H each:
-CH err]- at position 20); 4.64 (m, 1H -H at position 2'); 5.00 (broad d,
= 10, 1H. -H at position 5); 5.28 (broad d, J = 10, 1H -H at position
; 5.43 (d, J = 10, 1H. -CONH); 5.73 (d, J= 7.5, 1H -H at position 2);
2 (broad t, J =9, 1H -H at 15 13); &6&7 (s, 1H -H at position 10);
rom7.25 to 7 45 (nt 5H - err]H[erﬁ] at position 3'); 7.51 [(m, 3H
000 er r] H] er r |&tam And @Ry @nsh Ry axe Hefinedsesi ébos)e'amy be obtained
OCOC[err]H[err]N( H at sition 5)]; 7.61 J =7.5 1H
-ocoq] err] H err &= 7&%‘!?% qcat;ixggrtfiﬁﬁ ifoymulat g and 20 1, 1H
OCOC[err]H[err]N( H at position 4)]; 8.12 [(d, J = 7.5, 2H
-OCOC err]H err](-H at position 2 g@ﬁ -tpat position 6)]; 8.20 (broad d, J
=8, 1H -OCOCerr]H err]N(-H at po ' 8.82 (broad dd J =5 and 1
1 C o _

J =
3")
6.2
fro

(IX)

It can bé esﬁeéially advantageous to protect
the hydroxyl functions at the positions 7 and 13
5 selectively, for éxample in the form of a silyl diether
which may be obtained by the action of a silyl halide
of general formula: | |
(R) ;-Si-Hal (X)
in which the symbols R, which may be identical or _
10 diffefent, represent an alkyl radical containing 1 to 4
carbon atoms, optionally substituted with a phenyl
radical, or a phenyl radical, on 10-deacetylbaccatin

III, to obtain a product of general formula:

(R),Si-0 - (D

in which R is defined as abéve, followed by the action

15 of a product of'genefal formula:



4

25 ' Wrking as in Exanple 1, but starting from 300 ng of

4[ err]-acetoxy-2[err]-benzoyl oxy-5[err], 20-epoxy-1[err], 10[err]-

idi hydr oxy- 7[ err] - met hoxy- 9- oxo- 11-t axen-13a-yl (2R 4S, 5R) -

3-tert-but oxycarbonyl - 2- (4- net hoxyphenyl ) - 4- phenyl - 1, 3- 38

oxazol i di ne-5-carboxyl ate, 230 ng of 4[errR7acetoxy-2[err]-

benzoyl oxy-5[err], 20- epoxy-1[err]-hydroxy-7[err]-nmet hoxy-9-oxo-10[err] -

(2- pyri dyl car borbp whieh R taiensteh phatPR’4SO5Ris3identical to R,

tert-but oxycarbonyl - 2- (4- met hoxyphenyl ) - 4- phenyl -1, 3- 5

oxazol i di ne- 5- cSidfdnachias ahovwshhit QRONPY (REFXAIARS & KFdEIIND AROMEXAVPLE

3 Wrking as in Exanple 1, hut sftarting from
- or a hydrpxyl radical, and X; represents a halogen

atom, to obtain a product of general formula:

(X111)

5 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:

aav)

ih which R, is defined as above, which is etherified

selectively at position 7 by the action of a product of
10 general formula:
R’ 5-X, (xv)
in which R’ is such that R’ -0- is identical to Rg
defined as above and X, represents [lacuna] halogen
atom or a sulphuric or sulphoﬁic ester residue, to give
.15 the product of general formula (III).

Generally, the éction of a silyl derivative



A

300 ng of 4[err]-acetoxy-2[err]-benzoyl oxy-10[err]- 10

cycl opentyl carbonyl oxy-5[err], 20- epoxy-1[err]-hydroxy-7[err] -

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

but oxycar bonyl - 2- ( 4- nethoxyphenyl) 4- phenyl -1, 3- oxazol i di ne-5-car boxyl at e,
96 ng of 4a-acetoxy-2a- 18

benzoyl oxy-10[ err] -cycl opent yl car bonyl oxy-5[err], 20- epoxy- 1[err]- 15
hydrioxy- 7[ err] - resft mﬁbmmlmxmméoidsﬁcﬁm@c@ln IIT is

tert- butoxycarbonylan1no 2- hydr oxy- 3- phenyl propi onate are obtained in the
form of a white Hexfigrmed imapvidine or totethylanine, #hexg | ons: -

optical rotation: [err] = -66 (¢ 0.5; nethanol) H NVR
spectrum (400 Mﬁ?PRQRHﬁﬁﬁq] n(ﬂhﬁnﬂﬁﬂsﬁﬂﬁ?tgﬁ[%ﬁr?rQ?Fiﬁwé°¥ ¥ i sk
con tants J in Hz H: t 1 d 17 1.39

° C(Cls-l[erlr]) A ; awéﬁﬁ &%ﬂ%?%'z%l %L‘S‘)%‘Sc? %Qi‘b“?é nts, 4|[4S

each_ -CH el - tle.;[er}zee o Ix;ﬁ!.een s, ‘at '3.7 %émpe%aﬁ':ur%@éwggfl 6*8 narl‘& 1.75
- the réfluxing tem?erature of the reaction mixture.

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

10 position 10 by means of an alkali metal hydride such as
sodium hydride, an alkali metal amide such as lithium
amide or an alkali metal alk&lide such as butyllithium,
working in an organic solvent such as dimethyiformamide
or tetrahydrofuran at a.teqperature of between 0 and

15 50°C.

Generally, the replacement of the silyl
protective groups of the product of general formula
(XIII) by hydrogen atoms is perfdrmed by means of an
acid such as hydrofluoric acid or tfifluoroacetic acid

20 in the presence of a base such as triethylamine or
pyridine optionally substituted with one or more alkyl
radicals containing 1 to 4 carbon atoms, the baée
optionally being combined with an inert ofganic solvent
such as a nitrile, for instance acetonitrile, or é

25 halogenated aliphatic hydrocarbon such as
dichloromethane at a temperature of between 0 and go°C.

Generally, the action of a-product of general

formula (XV) on a product of general formula (XIV) is



25 (s, 3H -CHerr]); 1.82-and 2.75 (2 nts, 1H each: -CHerr]-

position 6); 1.93 (s, 3H -CHerr]); 2.33 (d, J =9 Hz, 2H -CHerr]- at
poSition 14); 2.39 (s, 3H -COCHerr]); 2.95 (nm, 1H =CH of the
cyclopentyl); 3.38 (s, 3H -OCHerr]); 3.40 39 (d, J =5, 1H - at
position 2'); 3.88 (d, J = 7. 5 1H: -H at P8sition 3) 3.91 (dd, J 11 and
7.5, 1H -H at position 7); 19 and 4.32 (2 d, J = 8.5 1H each: -CHerr]
at position 20)pexfezmed ungqr -ﬂheatc%ttﬁm Bepcribed; abpvefaxd the J =
10, 1H. -H at p03|t|one@L 5.28 (broad d, J = 10, 1H -H at position 3');
5.41 (d, J = 10actfon of\A progsusk of generals formulay FILoSR iBn 2): 6. 21

_( bro_ad t,J = gprolauct oat‘t g%nselz:[aflo o%‘.nzula (%&) .
' According to the invention, the products of
5 general formula (I) in which Z represents a radical of
general formula (II), and R, and R; are defined as above

may be obtained from a product of general formula:

xXvn

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

formula:

(XvID)

in which R, R,, Ry, R; 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

15 general formula:



(s, 1H -H at position 10); from7.25 to 7.45 (nt, 5H 10 -Cerr]Herr]

at position 3'); 7.51 [t, J =7.5 2H -0OCOC6H5 (-H at position 3 and H at
position 5)]; 7.63 [t, J = 7.5, 1H -OCOCerr]Herr] (-H at position 4)];
8.12 [d, J =7.5, 2H -0OCOC[err]Herr] (-H at position 2 and -H at position
6)]. Wbrking as in Exanple 1, but starting26rom 15 300 ng of

4[ err]-acetoxy-2[err]-benzoyl oxy-5[err], 20-epoxy-1[err], 10[err]-

di hydroxy-7[err]- nethoxy 9- oxo- 11- t._en %?[err] yl (2R,4S,5R)-

3-tert-but oxycarbonyl - Qﬁ-gpthoxyp > 4-Qi8IR); - 1, 3- _
oxazol i di ne- 5- car boxyl at'e fi g \of 4‘- :cetoXy-Z[err]-

benzoyl oxy-10[err] - cyclopenty car bos ], 20-epoxy-1[err]- 20
hydrioxy-7[err] - nethoxy ) | (2R 4S,5

tert - but oxycarbonyl - 2-( nethoxyp
oxazol i di ne- 5- car boxyl ate afPeRpbt ai ngy | IEWS %ﬁf]Of a white foam EXAMPLE
4 HO CO

OCIKZH

in which R, R;, R3;, Ry, R; and R, are defined as above,
the silyl protective group of which is replaced by a

hydrogen atom to give a product of general formula:

(X1X)

which, by the action of a produét of general formula
5 (XV), yields the product of general formula (V), the
protectiye groups of which are replaced by hydrogen
atoms to give a_product of general formula (I) in which
Z represents a radical of general formula (II).
The reactions used for silylation,

10 functionalization and reélacement of the protective
groups by hydrogeh atoms are performed under conditions
similar to thosé described above. |

The prédﬁcts of general formula (XVI) may be
obtained under the conditions described in European

15 Patent EP 0,336,841 and International Applications

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



25 Wrking as in Exanple 1, but starting from 300 ng of

4[ err]-acetoxy-2[err]-benzoyl oxy-10[err]-cycl opropyl -

.caf bonyl oxy-5[err], 20- epoxy-1[err]-hydroxy-7[err]-nmethoxy-9-oxo-11-
taxen-13[err]-yl (2R 4S,5R)-3-tert-butoxycarbonyl -2-(4- 40

met hoxyphenyl ) - 4- phenyl - 1, 3- oxazol i di ne- 5-2&r boxyl ate, 130 ng of

4[ err]-acetoxy-2[err]-benzoyl oxy-10[err] -

cycl opr opyl car bofiygerersleEp¥mpdacpoxy- 1[ err] - hydroxy-7[err] -

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

but axycar bonyl am no- 2- hydr oxy- 3- pheqmbprop;onate are obtained in the form
of a white foam the Ch&l‘QCtHI’IStICS 0 i cfQHre as fol l ows: - opti cal
rotation: [err] —-71(c NO@ At ha -

R (XX)

) H :
HOY \ OCOCH,
OCOCH,

in which R; and R, are defined as above, according to
known methods for protecting the hydroxyl function of
the side chain without affecting the remainder of the
5 molecule. |
According to the ihvention, the producés of
general formula (I) in which Z represents a hfdrogen
atom or a radical of general formula (II) may be
obtained by the action of activated Raney nickel, in
10 the presence of an aliphatic alcohol containing 1 to 3

carbon atoms, on a product of general formula:

(XX1)

in which R, is defined as above and R’ and R®", which

may be identi;éi or different, represent a hydrogeﬁ



- [err]H NVR spectrum (400 MHz; CDCl[err], chem cal shifts [err] in 10

ppm coupling constants J in Hz): 1.00 and 1.19 (2 nts, 2H each: -CHerr]-
jof “the cyclopropyl); 1.25 (s, 3H -CHerr] at position 16 or 17); 1.27 (s,
3H -CHerr] at position 16 or 17; 1.39 [s, 9H -C(CHerr])[err]]; 1.71 (s,
1H -OH at position 1); 175(s 3H - 3r]) froml 70t0190(m 1H:

it of ARG e L gkt A
?dg %g : aflz‘ﬁéﬁg’ﬁ'?ﬁ'a}“)ﬁo?‘%‘}‘c%‘)i‘? 23 iq(?:s ﬁi@bﬁﬂ%sﬂz 3 gnd:a)J 3. 89
8.5," 1H each Léll-‘![@%g’]] z%dti posi t 'on 1818)%& }02:!? ( c%rh%xﬁr%‘% ‘posi tion 2_)

5.00 (broad d, c}caohfike&Hradic%tl @?ﬁittdﬁﬂng 3 5:02% (ix¥eh Gtohs o¥a 1H -H
at position 3 .68 (d, J

. 5 cycloalkenyl radical com_:ain:.ng 3 to 6 carbon atoms, or
alternatiir_ely R’ and R", together with the carbon atom
to which they are linked, form é, cycloakyl radical
conta'ining 3 ﬁo 6 ca:fbon atoms or a cycloalkenyl
radical containing 4 to 6 carbon atoms, and Z,

10 represents a hydrogen atom or a radical of general

formula:

.Rs/:\/u\ (XX

in which R, and R, are defined as above, and either R
represents a hydrogen atom and R, represents a group
protecting the hydroxyl function, or R, and R, together
15 | form a saturated 5- or 6-membered heterocycle, and R, is
defined as above, to obtain a product of general

formula:

(XxXIm




25 =17.5, 1H -H at position 2); 6.21 (broad t, J =9, 1H -H at position
13); 6.48 (s, 1H -H at position 10); from7.25 to 7.45 (nt, 5H:
-(Jerr]Herr] at position 3"); 7.52 [t, J =7.5 2H -OCOCferr]Herr] (-H
‘at position 3 and H at 41 position 5)]; 7.64 [t, J 7.5 1H
-ocoCferr]Herr] (-H at position 4)]; 8.122ad, J = 7.5, 2H

-OCoCerr]Herr] (-Hat position 2 and -H at position 6)]. Wrking as .in
Exanpl e 1, but <foklawed.f wher 2, 3@pnepexts a radical of general :

4[ err] - acet oxy- 2a- benzoylo 5[err], 20-epoxy-1[err], 10[err] -

di hydr oxy- 7] er r [EQFH %B@o— 1thatydeh- %aﬁa,bf yhep @%mmduct of

3-tert-butoxycarbonyl - 2- (4- ngt hoxypheny henyl - 1, 3-
oxazol i di ne-5- fﬂ%”cgaﬂ é? nﬂao'rf ei ]lé)ﬁ%‘ﬁﬁ&ﬂ:ﬁe the product of

general formula (V), by replacement of the protective

- 5 groups represehted by R, and/or R, and R, by hydrogen
atoms under the conditions described above.

Generally, the action of activated Raney
nickel in the presence of the aliphatic alcohol is
performed at a ﬁemperature of between -10 and 60°C.

10 | According to the invention, the product of
general formula (XXI) in which Z; and R, are defined as
above may be obtained by the action of a dialkyl

sulphoxide of general formula: -
R R
R"_kso L _ge (XXIV)

in which R’ and R" are defined as above, on a product
15 of general formula (XIX) .
. Generally, the reaction of the sulphékide of
| general formula (XXIV), preferably dimethyl sulphoxide,
with the product of general formula (XIX) is performed
in the presence of a mixture of acetic acid and acetic
20 anhydride or a derivative of acetic acid such as a
haloacetic acid at a temperature of between 0 and 56°C,
and preferablylin the region of 25°C.
According to the invention, the products of
general formula (I) in which Z répresents a radical of

25 general formula (II)'may Se obtained by the action of a



benzoyl oxy-10[ err] -cycl opropyl car bonyl oxy-5[err], 20- epoxy-1[err]- 10

hydr oxy-7[ err] - met hoxy- 9- oxo- 11-taxen-13[err] -yl (2R 4S, 5R) - 3-
teft-butoxycarbonyl -2-(4-net hoxyphenyl)-4-phenyl -1, 3-

‘oxazol i di ne-5-carboxyl ate are obtained in the formof a white foam EXAVPLE
5 15 Wrking as in Exanple 1, Bét starting from430 ng of

4a- acet oxy-2[ err]-benzoyl oxy-5[err], 20-epoxy-1[err] - _
hydrioxy- 7[ er r ] - produef- of generad: Forydea: c&;ﬂg ©Xo a] prodwedn of] 33- y|
(2R, 4S, 5R) - 3-tert - but oxycar bonyl - 2- (4- _

net hoxyphenyl ) - gepe&aH forsudatzol i di ne- 5- carboxylate, 20 164 ny of
4a- acet oxy- 2[ err] - benzoyl oxy-5[err], 20- epoxy-1[err] -
hydrioxy- 7[ err] - met hoxy-10[ err] - net ho cet@xy.9-oxo-11l-taxen= 13[err]-yl
(2R, 3S)-3-tert-but oxycar BeryLBgri no- 2- :

obtained in the formof a WYit® foa ‘ kact eri stics of which are as
foll : H
ol [ ows R ()».{ii'} xxv)
HO Vv CKXX&%
OCOCH,

in which R,, Ry, Rs, Rg and R, are defined as above,
working under the conditions described for the action
5 of a product of general formula (XII) on a product of
generai formula (XI), followed by replacement of the
protective groups represented by R, or R, and ﬁ, by
hydrogen atoms under the conditions described above.
The product of general formula (XXV) may be
10 obtained by the action of a zinc halide such as zinc

iodide or hydrazine on a product of general formula:

(Xxvyn

in which Ri, Ry, R5;, Rg and R, are defined as above.
Generally, the reaction is performed working
in an aliphatic alcohol containing 1 to 4 carbon atoms,
15 such as methanol or ethanol, at a teﬁperature of

between 0 and 50°C.



25 - optical rotation: [err] = -48 (c = 0.5; methanol) - [err]H NWR
spectrum (300 MHz: CDCl[err]; [err] in ppm coupling constants J in Hz):
1.17 (s, 3H -Herr]); 1.22 (s, 3H -CHerr]); 1.35 (s, 9H

-C(CH err])[err]; 1.75 (s, 3H -CHerr]); 1.80 42 and 2.75 (2 ms, 1 H
each: -CHlerr]- 6); 1.90 (s, 3H -CHerr])252.30 (d, J =9, 2H -CHerr]-
14); 2.37 (s, 3H -COCH err]); 3.35 and 3.55 (2 s, 3H each): -CCHerr]);
3.40 (d, J =5, 1H -OH 2The px@@iuct of :ge'nerﬂél faamgila A(XFYI)dday] be 5

11 and 7, 1H -H7); 4.17 and 4.32 (2 d, J 8.5, 1H each: -CHerr]- 20);
4.19 and 4.27 (pbaiped by the astion @cﬁoaqtéMa]t@dri[P\mqn nigcksl (in the -H

2'); 4.97 (broad d,-J = 10, 1H. -H 5); 25 (broad d, J = 10 1H. -H 3");
5. 47 presence of an aliphatic alcohol containing 1 to 3

carbon atoms on a product of general formula:

(XXVII)

5 in which R;, R;, Rz, R,;, R’ and R" are defined.as above,
working under the conditions described above for the
preparation of a product of general formula (I) from a_
product of genefal formula (XXI).

The product of general formula (XXVII) may be
10 obtained by the action of a sulphoxide of general

formula (XXIV) on a product of general fofmula:

in which R,;, R;, R; and R, are defined as above, working
under the conditions described above for the action of

a sulphoxide of general formula (XXIV) on a product of



(d, J =10, 1H -CONH); 5.66 (d, J =7, 1H -H 2); 10 6.18 (broad t, J =
9, 1H -H13); 6.52 (s, 1H -H10); from7.30 to 7.50 (nm, 5H
-Cerr]Herr] 3); 7.51 [(t, J =7.5 2H -0CcOoCerr]Herr] (-H3 and H5)];
7.63 [(t, J =7.5 1H -oCOferr]Herr](-H 4)] 8.12 (d, J = 7.5, 2H

-OCod err]Herr](-H 2 and H6)]. 15 The new products of general
formula (1) in which Z represents a radlcal of general formula (I1)

manif est si gni f gemeraly fiormuda; @ity with respect to abnormal cell
proliferation, and possess therapeutlc roperties permtting the treatnent
of patients havi ng 20 pFedust @h@eamerad foromla ) R nal

cel l prollferat The p tgF]oglcal condltlons |ncluq§ abnor mal cel
proliferation . o ﬁiiﬁéa ﬁﬁfa > tissues
and/ or organs, conprising, mnthout i nmplied 1|n1tat|on, nmuscl e, bone or.

-

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

5 under the conditions described above for replacing the
sylil groups of the product of general formula (XIII)
by hydrogen atoms. .

The product of general formula (XXIX) may be
prepared under the conditions described in |

10 International Application PCT WO 95/11241.

The new products of general formula (I)
obtained_by carrying out the proceéses according to the
invention may be purified according to known methods
such as crystgllization or chromatography.

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

In viﬁro, measurement of the biological
activity is performed on tubulin extracted from pig’s

20 brain by the method of M.L. Shelanski et al., Proc.
Natl. Acad. Sci. USA, 70, 765-768 (1973). Study of the

depolymerization of microtubules té tubulin is



25 connective tissue, the skin, brain, lungs, sex organs, the |ynphatic

or renal systens, manmary or blood cells, liver, the digestive system
:pancreas and thyroid or adrenal glands. These pathol ogical conditions can
al so 43 include psoriasis, solid tunours, cancers of the ovary, breast,

brain, prostate, colon, stomach, kidney or2Festicles, Kaposi's sarcong,
cholanglocarC|nona chori ocarci noma, neuroblastoma, Wlm' tunmour, 5
Hodgki n' s di seamrfmmdomcqmlmsplt@ el sethashofhiG% IChapviéne ¢

| eukaem a and acute or chronlca%banulocytlc | ynphoma._ The new products

accardi ng to theti fdent CoR-aPeadepsGial/ g33scmarie® Tlhe 503ch0%knt of

cancer of (1981). In this study, the products of general formula
(I) in which Z represents a radical of general formula
5 (II) were shown to be at least as active as taxol and
Taxotere. |
In vivo, the products of general formula (I)
in which Z represents a radical of general formula (II)
were shown to be active in mice grafted with B16
10 melanoma at doses of between 1 and 10 mg/kg
administered intraperitoneally, as well as on other -
liquid or solid tﬁmours. |
The new products ha#e antitumour préperties,
énd more especially activity against tumours which are
15 resistant to Taxol® or to Taxotere®. Such tumours
comprise colon tumours which have a high expression.of
the mdr 1 gene (multiple drug resistance gene).
Multiple drug resistance is a customary term relating
to the resistance of a tumour to different products
20 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 doxorubiciﬁ (DOX) which
expresses mdr 1. .
25 The examples which foliow illustrate the .
present invention.

EXAMPLE 1
243_h§ of 4a-acetoxy-2a-benzoyloxy-56,20?



the ovary. The products according to the invention may 10 be used to
prevent or delay the appearance or reappearance of the pathol ogical
cconditions, or to treat these pathol ogical conditions. The products
according to the invention nay be adm nistered to a patient according to
different 15 dosage forns suited to the @Bosen adm nistration route,
which is preferably the parenteral route. Parenteral adm nistration
conpri ses i nt r aePesys 16-hydnexy ~7éroethaxyr-9xexeci0f- G subcut aneous
adm ni stration. Intraperitoneal or intravenous admnistration is nore 20
especi al |y pr ef @¥Fddylracbonydd oxyi-dletaxen-3360 Ydo k2R - Afy Sa3nk@ih cal

conpositions copntaining at |east one product of .general fqornmula (1), in a
suf fi ci ent amuPPtﬂﬁYFgM&’%ﬁé'ﬂ?m%nﬂgt'éﬂﬂ%ﬁqﬂeﬁdpy. The :

oxazolidiﬁe-s-carboxylate are dissolved in 4.5 cm’

of a
5 -0.1 N ethanolic solution of hydrochloric acid
containing 1% of water. The solution thereby obtained
is stirred for 3 hours at a temperature in the region
of 20°C and 25 cm® of dichloromethane are then added.
The organic phase is séparated after settling has taken
10 place and washed successively with 2 x 10 cm® of
saturated aqueous.sodium hydrogen carbonate solution,
dried over magnesium sulphate, filtered and
concentrated to drﬁness under reduced pressuré
(2.7 kPa) at 40°C. 290 mg of a white foam are obtained,
15 which is purified by chromatography on silica gel
deposifed on plates [(gel thickness 1 mm, plates 20 x
20 cm, eluent: dichloromethane/methanol (85:5 by
volume)] in 80-mg fractions (4 plates). After
localization with OV rays of the zone corresponding to
20 the adsorbed product sought, this zone is scraped off
and the silica collected ig washed on sintered glass
with 10 x 10 cm® of ethyl acetate. The filtrates are
cambined and éoncentrated to drymess under reduced
pressure (2.7 kPa) at 20°C. A white foam is obtained,
25 which is repurified,according to the same technique
[(2 plates: 20 x 20 x 1 mm; eiuént: dichloromethane/
methanol (95:5 by volﬁme)]. 132 mg of 4a-acetoxy-2&—-
benzoyloxy-SB,26-epoxy-1B-hydroxy-7ﬁ-methoxy-9-oxo-103-



25 conpositions may be prepared according to the customary nethods, using
one or nore pharnmaceutically acceptabl e adjuvants, vehicles or excipients.
Sui tabl e vehicles include diluents, sterile aqueous nmedia and vari ous 44
non-toxi c solvents. Preferably, the conpositions take the form of aqueous
solutions or suspensions, injectable solut28s which can contain
‘enul si fying agents, colourinis, preservatives or stabilizers. 5 However,

t he ‘conposi t i ond3cayrrddyd nyHd oxyr-hlottaxem-d3e- i | (2R, 3fvderte s

granul es which can be adm nistered orally. The choice of adjuvants or
exci.pi ents may batoxycarbonylamino-2-hydroxy-3-phenylpropicnate are

3 thereby obtained in the form of a white foam, the
characteristics of which are as follows:
5 - optical rotation: [al?, = -34 (¢ = 0.5; methanol).
- 1§ NMR spectrum (300 MHz; CDCl,: chemical shifts 6 in
ppm; coupling constants J in Hz): 1.30 (s, 3H: -CH5 at
position 16 or 17); 1.35 [(s, 12H: -C(CH;); and -CH, at
position 16 or 171; 1.75 (s, 3H: -CH;); 1.82 and 2.77
10 (2 mts, 1H each: -CH,- at position 6); 1.97 (s, 3H:
-CH,); 2.35 (d, J = 9, 2H: -CH,- at position 14); 2.39
(s, 3H: -COCH;); 3.38 (4, J = 5, 1H: -OH at position
2’); 3.42 (s, 3H: -OCH;); 3.88 (4, J = 7.5, lﬁ: -H at
position 3); 3.96 (dd, J = 11 and 7.5, 1lH: -H at
15 position 7); 4.18 and 4.32 (2d, J = 8.5, 1H each: -CH,-
at position 20); 4.64 (mt, 1H: -H at position 2’); 4.98
(broad d, J = 10, 1H: -H at position 5); 5.28 (broad d,
J = 10, 1H: - at positiom 3’); 5.39 (4, J = 10, 1H:
-CONH-); 5.70 (4, J = 7.5, 1H: -H at position 2); 6.22
20 .(broad t, g =09, 1H£ -H at position 13); 6.69 (s, 1H:
-H.at position 10); from 7.25 to 7.45 (mt, 5H: -C.H; at
position 37); 7.44 [(dd, J = 8.5 and 6, 1H: -OCOCsH,N(-H
~at position 5)1; 7.50 [(dd, J = 7.5, 2H: -OCOCgH;(-H at
position 3 and H at position 5)]1; 7.62 [(t, J = 7.5,
25  1H: -OCOC¢H;(-H at position 4)1; 8.12 [(d, J = 7.5, 2H:
-OCOC.H; (-H at position 2 and -H at pésition 6)1; 8;35
[(dt, J = 8.5 and 1, 1H: -OCOCsH,N(-H at position 4)];

8.82 (dd, J = 6 and 1, 1H: -OCOCH,N(-H at position 6)1;



determ ned by the solubility and the chenical 10 properties of the
product, the particular node of adm nistration and good pharnaceuti cal
practice. For parenteral adnministration, sterile, agueous or non-agueous
sol utions or suspensions are used. For the preparation of non-aqueous
solutions or 15 suspensi ons, natural veg@&able oils such as olive oil,
sesane oil or liquid petroleum or injectable organic esters such as ethyl
ol edte, may be ®s8@ (fhe Kt=eili,| dBzquOLOCEHGN{+Hoas paritdani 2)lef a
solution of a pharmaceutically acceptable salt dissolved in water. 20 The
aqueous sol utions are sui tarAeetaxy-Ro-hanraysl arimSh A0-enRy vi ded t he
pH is approprlateué adjusted and the solution is nmade isotonic, for exanple

With a sufficiel® I1R%R1 1S o3 PpuFisie camhonytlo 9y Ak 1 on

ey !be carried Oqatxe -13a ea lng(z%r bé’SR) 3-tert-butoxycarbonyl-2- (4-

- 5 methoxyphenyl) -4-phenyl-1, 3-oxazolidine-5-carboxylate
may be prepared in the following manner:
290 mg of 4a-acetoxy-Za-benzoyloxy-Sﬂ,20-
epoxy-lﬁ,1OB-dihydroxy-7ﬁ;methoxy-9-oxo-11-taxen-13a-y1
(2R, 48, 5R) -3-tert-butyoxycarbonyl-2- (4-methoxyphenyl) -
10 4-phenyl-1,3-oxazolidine-5-carboxylate, 18.5 mg of
4-(dimethylamino)pyridine, 0.5 g of 4 A molecular sieve
and 112 mg of N,N’-dicyclohexylcarbodiimide are added
at 'a temperature in the region of 20°C to a sélution,
kept stirring under an argon atmosphere, of 46 mg of
15 3-pyridinecarboxylic acid in 25 om® of anhydrous ethyl
acetate. The reaction mixture is kept stirring for
16 hours at a temperature in the region of 20°C, 46 mg
of 2-pyridinecarboxylic acid, 18.5 mg of
4- (dimethylamino)pyridine, 0.5 g of 4 A molecular sieve
20 and 112 mg of N,N’-dicyclohexylcarbodiimide are then
added and the mixture is again kept stirring for
24 hours, this cycle then being repeated twice more.
The reaction mixture is filtered through sintered glass
lined with Celite. The sintered glass is washed with
25 2 times 50 cm® of ethyl acetate, and the filtrates are
combined, washed successively with 2 times 10 cm® of
saturated aqueous sodium hydrogen carbonate solution

and with 6 times 20 cm® of distilled water, dried over



25 any ot her neans which does not adversely affect the conposition. It is
clearly understood that all the products participating in the conpositions
according to 45 the invention nust be pure and non-toxic in the anounts
‘used. The conpositions can contain at |east 0.01% of therapeutically active
iproduct. The anpunt of active 5 product in3& conposition is such that a

sui tabl e dosage can be prescribed. Preferably, the conpositions are

prepared i n suchagnegjumhsulphateg £idsexredoand soncestrated e 1000 ny

approxi mately of active product for _
. dryness under reduced pressure (2.7 kPa) at 40°C.

298 ﬁg of.4a-acetoxy-2a-benzoyloxy-55,20-epoxy-1ﬁ-
hydroxy-?ﬁ-methdxy-Q-oxo-lOﬁ-(3-pyridylca£bonyl)oxy-ll-
5 taxen-13a-yl (2R,48,5R)-3-tert-butoxycarbonyl-~2-(4-
methoxyphenyl) -4-phenyl-1, 3-oxazolidine-5-carboxylate
are thereby obtained in the form bf a white foam.
4a-Acetoxy-2a-benzoyloxy-58,20-epoxy-18,108-
dihydroxy-78-methoxy-9-oxo-11l-tazen-13a-yl (2R, 4S,5R) -
10 3-tert-butoxycarbonyl-2- (4-methoxyphenyl) -4-phenyl-1, 3-
oxazolidine-5-carboxylate may be prepared in the
following manner
0.263 cm® of hydrazine monohydrate is added
dropwise and at a temperature in the region of 20°C to
15 a solution, kept stirring under an argon atmosphere, of
150 mg of 4a-acetoxy-2a-benzoyloxy-58,20-~epoxy-18-
hydroxy-7ﬁ-methoxy-10ﬁ-methoxyacetoxy-9-oxo-ll-taxen-
13a-yl (2R,4S,5R)-3-tert-butoxycarbonyl-2-(4-
methoxyphenyl) -4-phenyl-1, 3-oxazolidine-5-carboxylate
20 in 4 cm® of anhydrous ethanol. The reaction medium is
.kept stirring for 1 hour at a temperature in the region

of 20°C and then poured into a mixture of 100 cm® of

ethyl acetate and 50 cm® of distilled water. The
organic phase is separated after settling has taken

25 place and the agqueous phase is re-extracted with

2 times 50 cm®

of ethyl acetate. The organic phases are
combined, washed with 4 times 50 cm® of distilled

water, dried over magnésium sulphate, filtered and



parenteral adm nistration. 10 The therapeutic treatnent may be
performed concurrently with other. therapeutic treatnents including

anti neopl astic drugs, nonocl onal antibodi es, imunotherapy or radiotherapy
or biological response nodifiers. The response nodifiers include, wthout
15 inplied limtation, |ynmphokines and c§2oki nes such as interl eukins,
interferons ([err], [err] or [err]) and TNF. O her chenot herapeutic agents
whi ch are usef uponaentzatedatnefrynessi yodes: seducedorzpasurel cel
proliferation include, without inplied limtation, al kyl ating agents,
for i nstance ni {RegekPrlsatr49° gucﬁsﬁsmEEEﬁlBrEF&ﬁPn§°aEyBFGpﬁb§BH&ﬁ%d

mel phal an and ch QFgﬁbu0l| aIk&I sul phonat es sugh as b gglfan

ni t Fosour eas su¥Rigt L8, RUEifhed Py GorPHRtogrARLY; AR Shdishr 88tozoci n,

tr|?zenes such 3§pos§@eaaéhnglates [(gel thickness 1 mm, plates

5 20 x 20 cm, eluent: dichloromethane/methanol (90:10 by
volume)] in 90 mg fractions (2 plates). After
localization with UV rays of the zone corresponding to
the adsorbed product sought, this zone is scraped off
and the silica collected is washed on sintered glass

10 with 10 times 10 cm® of ethyl acetate. The filtrates
" are combined and éoncentrated to dryness under reduced
pressure (2.7 kPa) at 40°C. 113 mg of 4a-acetoxy-2a-
benzoyloxy-sﬂ,20-epoxy-1ﬁ,10ﬁ-dihydroxy-7ﬁ-me£hoxy-9-
oxo-ll-taxen-13a-yl (2R,48,5R)-3-tert-butoxycarbonyl-2-
15 (4-methoxypheny1)-4-pheny1-1,3-oxazolidine-5- .
carboxylate are thereby obtained in the form of a white
foam.
_ 4a-Acetoxy-2a-benzoyloxy-5§,2D-epoxy;1ﬂ-
hydroxy-7ﬁ-methoxy-loﬁ-methoxyacetoxy-9-oxo-ll-taxen-
20 13a-yl (2R,48,5R) -3-tert-butoxycarbonyl-2-(4-
methoxyphenyl)4-phenyi-1,3-oxazolidine-s-carboxylate
may be prepared in the féllowing manner:
100 cm® of an ethanolic suspension of
aétivated nickei prepared by Raney’s method (6btaiﬁed
25 from 80 cm® of the approximately 50% commercial aqueous
suspension, by successive washing to a pH in the region
of 7 with 15 times 100 cm® of distilled water and with

4 times 150 cm’ of ethanol) are added at a temperature



25 . antinmetabolites such as folic acid anal ogues, for instance

net hotrexate, pyrim di ne anal ogues such as fluorouracil and cytarabine,
puii ne anal ogues such as nercaptopurine and thi oguani ne, natural products,
for 46 instance vinca al kal oi ds such as vinblastine, vincristine and

vi ndesi ne, epi podophyl | otoxins such as etopdsi de and teni posi de, :
anti biotics such as dactinonycin, daunorubicin, doxorubicin, bleonycin, 5
plicanycin and Ant Shpcregions pfe208Gckoad Boladismagkende stixiisgs agents
such as coordi nation conpl exes of platinum for instance cisplatin,
substituted ureH34eHcARASTHPEr BEFeEPReTMet BF Ay td onef 4a-acetoxy-2a-

? benzoyloxy-Sﬁ,20-epoxy-1ﬁ-hydroxy-105-methoxyaeetoxy-
78-methylthiomethoxy-9-oxo-11l-taxen-13a-yl (2R,4S,5R) -
5 3-tert-butoxycarbonyl-2- (4-methoxyphenyl) ~4-phenyl-1,3-
oxazolidine-5-carboxylate in 100 cm® of anhydrous
ethanol. The reaction mixture is kept stirring for.
7 days at a temperature in the region of 20°C and is.
then filtered through sintered glass. The sintered

10 glass is washed with 3 times 100 cm’ of ethanol and the
filtrates are combined and concentrated to dryness
_under reduced pressure (2.7 kPa) at 40°C. 821 mg.of a
white foam are obtained, which is purified by-
chromatography on 75 g of silica (0.063-0.2 mm)

15 contained in_a column 2.5 cm in diameter [eluent:
dichloromethane/ethyl acetate (90:10 by volume)],
collecting 5-cm® fractions. The fractiqns containing
only the product sought are pooled and concentrated to
dryness under reduced pressure (2.7 kPa) at 40°cC.

20 228 mg of 4u-acetoxy-2a-benzoyloxy-58,20-epoxy-18-
hydroxy-7B-methoxy-105-methoxyaceto#y-9-oxo-11-taxen-
13a-yl (2R, 4S8,5R) -3-tert-butoxycarbonyl-2-(4-
methoxyphenyl)-4-pheny1-1,3-oxazolidine-s;carboxylate
are thereby obtained in the form of a white foan.

25 4a-Acetoxy-2B-b3320ylo¥y-55,20-epoxy;1ﬁ-
hydroxy-108-methoxyacetoxy-78-methylthiomethoxy-~9-oxo-
11-taxen-13a-yl (2R, 48, 5R) -3-tert-butoxycarbonyl-2- (4-

methoxyphenyl)F4-pheny1-1,3-oxazolidine-s;carboxylate



derivatives such as procarbazi ne, adrenocortical 10 suppressants such as
m t ot ane and ami nogl ut et hi mi de, hornones and antagoni sts such as
adrenocorticosteroids such as predni sone, progestins such as

~hydr oxypr ogest erone caproate, nethoxyprogesterone acetate and negestrol
acetate, oestrogens such as 15 di et hyl st34 boestrol and et hynyl oest radi ol
anti oestrogens such as tanoxifen, and androgens such as testosterone

pr opi onat e and Hayidyeg rpeepaved . iThthe ofellowing fwannersyi ng out the net hods
according to the invention are those which permt a 20 praphyl actic

treatment or a maxi mum t htr3PpeeRi ©F agasie agid apd bl Argpafranetic o

the admnistration form the particular product selected and features

di sfinctive to ¥HyiTifecare added aba terperrture int ke 5e8ion et hose

Mhl?h are 20°C to a solution, kept stirring under an argon

5 .atmosphere, of 5 g of 4a-acetoxy-28-benzoyloxy-58,20-~
epo#y-lﬁ,7ﬁ-dihydroxy-IOB-methoxyacetoxy-95oxo-11-
taxen-13a-yl (2R, 4S,5R)-3-tert-butoxycarbonyl-2-(4-
methoxyphenyl) -4-phenyl-1, 3-oxazolidine-5-carboxylate
in 165 cm® of anhydrous-dimethyl sulphoxide. The

10 reaction mixture is kept stirring for 3 days at a
temperature in the region of 20°C and is then poured
into 500 em® of dichloromethane. 100 cm® of saturated
agqueous potassium carbonate solution are then.added
with efficient stirring to a pH in the region of 7.

15 Aftér stirring for 10 minutes, the organic phase is
separafed after settling has taken place and the
agqueous phase is re-exttacted with 2 times 250 cm® of
dichloromethane. The organic phases are combined,
washed with 3 times 100 cm® of distilled water, dried

20 over magnesium sulphate, filtered and concentrated to
dryness under reduced pressure (2.7 kPa) at 40°C. 9.5 g
of a pale yellow oil are obtained, which is purified by
chrqmatography on 250 g of silica (0.063-6.4 mm)
contained in a colum 3 cm in diameter [eluent:

25 dichloromethane/methanol (99;1 by volume)l, collecting
50-cm® fractions. The fractioné.containing only the

product sought are poéled and concentrated to dryness

under reduced pressure (2.7 kPa) at 40°C. 3.01 g of



25- t herapeutically effective for the treatnent of disorders due to
abnormal cell proliferation. The products according to the invention may be
adm ni stered as often as necessary to obtain the desired therapeutic 47
effect. Sone patients may respond rapidly to relatively high or |ow doses,
and then require low or zero mai ntenance ddSes. Cenerally, |ow doses w ||
be used at the beginning of the treatnent and, if necessary, 5 increasingly
strdnger doses #el-aciesoxyrii-benzey lomyi-I58a2 Ooepoxymlsi-hydraxy - ned.
For other patients, it nmay be necessary to adm nister mai ntenance doses 1
to 8 tines a dayeth96Yp¢e¢9m&bﬂﬁ nethy. ﬁt&ﬁﬁygﬁheaabﬁup#@-ll-taxen-13a-
¥l (2R,4S,5R)-3-tert-butoxycarbonyl-2-(4-
methoxyphenyl) -4-phenyl-1,3-oxazolidine-5-carboxylate
5 are thereby obtained in the form of a white foam.
4a-Acetoxf-ZB-benxoyloxy-55,20-epoxy-1ﬂ,75-
dihydroxy-108-methoxyacetoxy-9-oxo-11l-taxen-1l3a-~-yl
(2R,4S,5R)-3-tert-butoxycarbonyl-z-(4-methoxypheny1)-4-_-
phenyl;1;3—oxazolidine-S-carboxylate may be prepared in
10 the following manner:
220 cm® of triethylamine/hydrofluoric acid
(mole ratio 1:3) complex are added dropwise at a
temperature in the region of 0°C to a solutioﬁ, kept
stirring under an argon atmosphere, of 20 g of
15 4a-acetoxy-2a-ben§oyloxy-5#,20-epoxy-7ﬂ-
triethylsilyloxy-18-hydroxy-108-methoxyacetoxy-9-oxo-
11-taxen-13a-yl (2R,48S,5R)-3-tert-butoxycarbonyl-2- (4-
methoxyphenyl)54-pheny1-1,3-éxazolidine-5-carboxylate
in 20b cm® of anhydrous dichloromethane. The reaction
20 | mixture is then warmed to a temperature in the region
of 20°C, maintained for 3 hours at this temperature and
poured into 4 litres of saturated agueous sodium
- hydrogen carbonate solution. The pH of thé reaction
medium thus being brought to around 7. After stirriﬁg
25 . for 10 minutes, the organic phase is separated after
settling has taken place and the aqueous phase is
extracted with 2 times 100 cm® of dichloromethane. The

organic phases are combined, washed with 100 cm® of



to the physiological requirenents of the patient in 10 gquestion. 1t is

al so .possi ble that sone patients may require the use of only one to two
daily administrations. In man, the doses are generally between 0.01 and 200
ng/ kg. For intraperitoneal adm nistration, the 15 doses will generally be
between 0.1 and 100 ngy/ kg, preferably betwd®&n 0.5 and 50 ng/ kg and stil
nore specifically between 1 and 10 ng/kg. For intravenous adm nistration,

t he 'doses are gdhestilledowakern driednoves maorgsipmesulpbafehet ween 0.1
and 5 ng/ kg and still 20 nore specifically between 1 and 2 ng/kg. It is
under st ood t hat £ilkesedepndocongentrakednso Axyress vndsFagedugedount
shoul d be taken of the agninistr tion route, the patient's weight, general

stat'e of heal t hPERESHGE Add7akP aéFo#Q°ﬁhigﬁ'ﬁaﬁ Pt s -2a-
i benzoyloxy-Sﬁ,20-epoxy-15,7B-dihydroxy-10§—

5 methoxyacetoxy-s-oxo-11-£axen-13a-y1 (2R,4S,5R) -3-tert-~
butoxycarbon&l-z-(4-methoxypheny1)-4-pheny1-1,3-
oxazolidine-5-carboxylate are thereby obtained in.the
form of a white foam.

4a-Acetoxy-2a-benzoyloxy-58,20-epoxy-78-

10 triethylsilyloxy-1ﬁ-hydroxy-10ﬁ-mgthoxyacetoxy-9-oon
l1l-taxen-~-13a-yl (2R,4s,58)-3-ter;-butoxycarbanyl-z-t4-
methoxyphenyl) -4-phenyl-1,3-oxazolidine-5-carboxylate
may be prepared under the conditions descriheé in
International Application PCT WO 95/11241.

15 EXAMPLE 2

Working as in Example 1, but starting from
210 mg of 4a-acetoxy-2a-benzoyloxy-58,20-epoxy-18-
hydroxy-78-methoxy-9-oxo-108- (2-pyridylcarbonyl)oxy-11-~
taxen-13«-yl (2R, 4S,5R)-3-tert-butoxycarbonyl-2-(4-

20 methoxyphenyl)-4¥pheny1-1,3-oxazolidine-s-carboxylate,_
145 mg of 4a-acetoxy-2a-benzoyloxy-58,20-epoxy-18-
hydroxy-7ﬁ-methoxy-9-oxo-lOﬂ-(2-pyridy1carbony1)bxy-ll-
taxen-1l3a-yl (2R,3S)-3-tert-buto;ycarbonyiamino-2-
hydroxy-3-phenylpropionate are obtained in the form of

25 a white foam, the characteristics of which are as
follows:

- optical rotation: [alD; = -52 (c = 6.5; methanol) .

- H NMR spectrum (400 MHz: CDCl;); chemical shifts & in



25 efficacy of the treatnment. The exanple which follows illustrates a
conposition according to the invention. 48 EXAMPLE 40 ng of the product
obtained in Exanple 1 are dissolved in 1 cnB of Enul phor- EL 620 and-1
cnferr] of ethanol, and the solution is then diluted by adding 5 18 cnferr]
of physi ol ogi cal saline. The conposition i87adm ni stered by perfusion over
1 hour by introduction in physiological solution.
’ Pp.; coupling constants J in Hz): 1.31 (s, 3H: -CH; at
postion 16 or 17); 1.37 [(s, 12H: -C{(CH;); and -CH; at
¥ position 16 or 17}; 1.74 (s, 1H: -OH at position 1);
1.78 (s, 3H: -CH,;); 1.82 and 2.78 (2 mts, 1H each: -CH,-
5 at position 6); 1.97 (s, 3H: -CHj;); 2.35 (4, J = 9, 2H:
-CH,- at position 14); 2.40 (s, 3H: -COCH,); 3.40 (4, J
= 4.5, 1H: -OH at position 2’); 3.43 (s, 3H: -OCH;);
3.92 (d, J = 7.5, 1lH: -H at position 3); 3.98 (dd, J =
11 and 7, 1H: -H at position 7); 4.20 and 4.32 (2 4, J
10 = 8.5, 1H each: -CH,- at position 20); 4.64 (mt, 1H: -H
at position 2’); 5.00 (broad 4, J = 10, 1H: -H at
position 5); 5.28 (brocad d, J = 10, 1H: -H at position
3’); 5.43 (d' J = 10' 1H= -CONH-); 5.73 (d' J = 7.5’
lH: -H at position 2); 6.22 (broad t, J = 9, 1lH: -H at
15 13); 6.67 (s, 1H: -H at position 10); from 7.25 to 7.45
(mt, 5H: -C.H; at position 3’); 7.51 [(mt, 3H:
-OCOC.H:; (-H at position 3 and H at position 5) and

-OCOC;H,N(-H at position 5)]; 7.61 [(t, J = 7.5, 1H:

-OCOC¢H; (-H at position 4)]; 7.88 [(split t, J = 8 and
20 1, 1H: -OCOC;H,N(-H at position 4)1; 8.12 [(d4, J = 7.5,
2H: -OCOC.Hg;(-H at position 2 and -H at position 6)];
8.20 (broad d, J = 8, 1H: -OCOCZH,N(-H at position 3)];
8.82 (broad dd J = 5 and 1, 1H: -OCOCSH,N(-H at position
6)1.
25 Working as in Example 1, but starting frdm
300 mg of 4a-acetoxy-2a-benzoyl§xy-56,20-epoxy—lﬂ,106-
dihydroxy-78-methoxy-9-oxo-11-taxen-13a-yl (2R, 4S,5R)-

3—tert-butoxycarbonyl-2?(4-methoxypheny1)-4-pheny1-1;3-



WD 96/ 30356 49 _ PCT/ FRO6/ 00441 CLAI VS 1. New

t axoi ds of general formula: [err] in which: Z represents a hydrogen atom or
a radical of 5 general formula: [err] in which: Rerr] represents a
benzoyl radical optionally substituted with one or nore identical or
different atons or radicals chosen from haB8gen atons and al kyl 10
radicals containing 1 to 4 carbon atons, al koxy radicals containing 1 to 4
carbon at ons or oxazplidioeeShygarbesiydaite, 230hogopf do-Beedpxyr-2d-cal

benzoyloxy-58, 20-epoxy-18-hydroxy-78-methoxy-9-oxo-108-
= (2-pyridy;carbony1)oxy-ll-taxen-lBa-yl (2R, 48,5R) -3~
'tert-butoxycarbonyl-z-(4-methoxypheny1)-4-pheny1-1,3-

5 oxazolidine-5-carboxylate are obtained in the form of a

white foam.
EXAMPLE 3

Working as in Example 1, but starting from
300 mg of 4a-acetoxy-2a-benzoyloxy-108-

10 cyclopentylcarbonyloxy-58,20-epoxy-18-hydroxy-78-
methoxy-9-oxo-11l-taxen-13a-yl (2R,48,5R)-3-tert-
butoxycarbonyl-z-(4—methoxypheny1)-4-pheny1-1,3-
oxazolidine-5-carboxylate, 96 mg of 4a-acetoxf-2a—
benzoyloxy-105-cyclopentylcarbényloxy-55,20—epoxy-1B-

15 hydroxy-78-methoxy-9-~oxo-1l-taxen-13a-yl (2#,38)-3-
tert-butoxycarbonylamino-z-hydréxy-3-phenylpropionate
are obtained in thé form of a white foam, the
characte;istics of which are as follows:

- optical rotation: [@lD; = -66 (¢ = 0.5; methanol).

20 - 1H NMR spectrum (400 MHz; CDCl;; chemical shifts 6 in
ppm; coupling constants J in Hz); 1.25 (s, 6H: -CH, at
positions 16 and 17); 1.59 [s, 9H; -C(CH;),]1; from 1.55
£o 1.80 and from 1.90 to 2.10 (2 mts, 4H each: -CH,- of
tﬁe cyclopentyl); 1.71 (s, 1H: -OH at position 1); 1.75

25 (s, 3H: -CH;); 1.82 and 2.75 (2 mts, 1H each: -CH,- at
position 6); 1.93 (s, 3H: -CH;); 2.33 (4, J = 9 Hz, 2H:
-CH,- at position 14); 2.39 (s, 3H: -COCH;); 2.95 (mt,

'1H: =CH- of the cyclopentyl); 3.38 (s, 3H: -OCH,); 3.40



o{ a radical Rerr]-O-CO in whi ch Rlerr] represents: - an al kyl radical
containing 1 to 8 carbon atons, an 15 al kenyl radical containing 2 to 8
carbon atons, an al kynyl radical containing 3 to 8 carbon atons, a
cycl oal kyl radical containing 3 to 6 carbon atonms, a cycloal kenyl radi-cal
containing 4 to 6 carbon atons or 50 a 38 cycl oal kyl radical containing 7
to 10 carbon atons, these radicals being optionally substituted with one or
nmor e substituentd chosdh fXEm+QH agerpesitmeomit hy B B8/ (dad¥ cal By 5al koxy
radicals containing 1 to 4 5 carbon atons, dial kylam no radicals in which
each al kyl por t4¥n dbatippsitiep Alarbdt aldds I pf pek iapdo’ of» 1H: -E

at position 7); 4.19 and 4.32 (2 d, J = 8.5, 1H each:

-CH, at position 20); 4.65 (mt, 1H: -H at position 2');

5 4.98 (broad 4, J = 10; 1H: -H at position 5); 5.28

(broad 4, J = 10, 1H: -H at position 3’); 5.41 (4, J =

10, 1H: -CONH-):; 5.68 (d, J = 7.5, 1H: -H at position

2); 6.21 (broad t, J = 9, 1H: -H at position 13); 6.45

(s, 1B: -H at position 10); from 7.25 to 7.45 (mt, 5H:

10  -C¢Hg at positiom 37); 7.51 [t, J = 7.5, 2H: -OCOCgHg
(-H at position 3 and B at position 5)1; 7.63 [t, T =
7.5, 1H: -OCOC.H; (-H at position 4)]; 8.12 [d, J = 7.5,
2H: -0COC.H; (-H at position 2 and -H at position 6)1.

Working as in Example 1, but starting‘fram

15 300 mg of 4a-acetoxy-2a-benzoyloxy-58,20-epoxy-18,108-
dihydroxy-78-methoxy-9-oxo-~1l-taxen-13a-yl (2R,4s,53)-
3-tert-butoxycarbonyl-2- (4-methoxyphenyl) -4-phenyl-1,3-
oxazolidine-5-carboxylate, 410 mg of 4o-acetoxy-2a-
benzoyloxy-108-cyclopentylcarbonyloxy-58,20-epoxy-1§-

20 hydroxy-7ﬁ-methoxy-9-oxo-11-taxen-lBa-yi (2R, 48,5R) ~3-
tert-butoxycarbonyl-z-(4-methoxypheny1)-4-pheny1—1;3-
oxazolidine-5-carboxylate are obtained in the form of a
white foam.

EXAMPLE 4

25 Working as in Example i, but starting from
300 mg of 4a-acetoxy-2a-benzoyloxy-10§-cyclopropyl-
carbonylo#y—Sﬁ,20-epoxy-lﬁ-hydroxy-7B-methoxy-9-oxo-114

taxen-13a-y1.(ZR,4S,5R)-3-tert-butoxycarbonyl-z-(44



norpholino radicals, 1-piperazinyl radicals (optionally substituted at
position 4 with an al kyl radical containing 1 to 4 carbon atons or with a
phenyl al kyl 10 radical in which the al kyl portion contains 1 to 4 carbon
atons), cycloal kyl radicals containing 3 to 6 carbon atons, cycloal kenyl
radicals containing 4 to 6 carbon atons, p@eenyl radicals (optionally
substituted with one or nore atons or radicals chosen from hal ogen 15

at ons and al kymetdobxyelsemyii o4 +phanyil 41, 3+ axadoli diwess ccaxbdxyrlatadi cal s
containing 1 to 4 carbon atons), cyano or carboxyl radicals or

al koxycar bonyl ¥3imglef i4nwidetoxyratienzeplexym @¥nt ains 1 to 4 carbon
atons, 20 - a phenyl or [err]- or [err]-naphthyl radical optionally

substit ut ed vmtQYQ%ﬂPRQPYkﬂQ?hﬂQ#k9¥Y'5§xﬁQEﬁEP%NR%ﬁﬁPY¢EﬁH?Eﬂ@©en at ons

and al kyl radicals contalnln%_
. methoxy-9-oxo-11- taxen-13a -yl (2R,38)-3-tert-

. 5 .butoxycarbonylamino-z-hydroxy-3-phenYlpropionate are
obtained in the form of a white foam, the
characteristics of which are as follows:
- optical rotation: [@ld; = -71 (¢ = 0.5; methanol).
- 1H NMR spectrum (400 MHz; CDCl,, chemical shifts 6 in
10 ppm; coupling constants J in Hz): 1.00 and 1.19 (2 mts,
2H each: -CH,- of the cyclopropyl); 1.25 (s, 3H: -CH3 at
position 16 or 17j; 1.27 (s, 3H: -CH; at position 16 or
17; 1.39 [s, 9H: -C(CHy),]1; 1.71 (s, 1H: -OH a£ position
1); 1.75 (s, 3H: -CH;); from 1.70 to 1.90 (mt, 1H: =CH-
15 of the cyclopropyl); 1.82 and 2.75 (2 mts, 1H each:
-CH,- at position 6); 1.93 (s, 3H: -CHy); 2.33 (4, J =
9, 2H: -CH,- at position 14); 2.40 (s, 3H: -COCH;); 3.35
(s, 3H: -OCH;); 3.40 (d, J§ = 5, 1H: -OH at position
27); 3.88 (d, J = 7.5, 1H: -H at position 3); 3.89 (44,
20 J = 11 and 7.5, 1H: -H at position 7); 4.19 and 4.32
(2 4, J = 8.5, 1H each: -CH,- at position 20); 4.65
(mt, 1H: -H at position 2’); 5.00 (broad d, J = 10, 1lH:
-H at position 5); 5.28 (broad 4, J ='10,.1H= -H at’
position 37); 5.42 (4, J = 10, 1H: -CONH-); 5.68 (d, J
25 '= 7.5, 1H: -H at position 2); 6.21 (broad t, J = 9, 1H:
-H at position 13); 6.48 (s, 1lH: -H at position 10);
from 7.25 to 7.45 (mt;, 5H: -CeH at position 37); 7.52

[t, §J = 7.5, 2H: -0COC.H; (-H at position 3 and H at



carbon atons or al koxy radicals containing 1 to 4 carbon atons, or a
5-nmenbered aromatic heterocyclic 25 radi cal preferably chosen from furyl
and thienyl radicals, - or a saturated heterocyclic radical containing 4 to
6 carbon atons, optionally substituted with one or nore 51 al kyl
radicals containing 1 to 4 carbon atons, RR®rr] represents an unbranched or
branched al kyl radical containing 1 to 8 carbon atons, an unbranched or
branched al kenypositiionl 5tbnt Ak 6&ndt2 Fo=87c&k bdH:5-0COCgHE, (- afmbr anched
or branched al kynyl radical -containing 2 to 8 carbon atons, a cycl oal kyl
r adi cal position 4)}; 8.12 [d, J = 7.5, 2H: -0COC.H; (-H at
position 2 and -H at position 6)].
Working as in Example 1, but starting from
5 300 mg of 4a-acetoxy;Za-benzoyloxy-55,20-epoxy-1§,105f
dihydroxy-78-methoxy-9-oxo-11l-taxen-13a-yl (2R, 48,5R) -
3-tert-butoxycarbonyl-2- (4-methoxyphenyl) -4-phenyl-1,3-
oxazolidine-5-carboxylate, 435 mg of 4a-acetoxy-2o-
benzoyloxy-1OB-cyclopropylcarbonyloxy-SB,20-epoxy-lﬁ-

10 hydroxy-78-methoxy-9-oxo-11-taxen-13a-yl (2R, 48,5R)-3-

~ tert-butoxycarbonyl-2- (4-methoxyphenyl) -4-phenyl-1,3-
oxazolidine-5-carboxylate are obtained in the form of a
white foam. |
EXAMPLE 5

15 _ Working as in Example 1, but starting from
430 mg of 4a-acetoxy-2a-benzoyloxy-58,20-epoxy-18-
hydroxy-7ﬁ-methoxy-105-methoxyacetoxy-9-oxo-11-taxen-
13a-yl (2R,4S,5R)-3-tert-butoxycarbonyl-2-(4-
méthoxyphenyl)-4—pheny1-1,3-oxazolidine-s-carboxylate,

20 | 164 mg of 4a-acetoxy-2a-benzoyloxy-55,20-e§oxy-1ﬁ-
hydroxy-7ﬁ-methoxy-105-me£hoxyacetoxy-9-oxo-11-taxen-
13a-yl (2R,3$)-3?tert-butoxycarbonylamino-2-hydroxy-3-
phenylpropionate are obtained in the form.of a white
foam, the characteristics of which are as follows: |

25 . - optical rotation: [a13; = -48 (c = 0.5; methanol)

- 1H NMR spectrum (300 MHz: CDCl,; 6 in ppm; coupling
constants J in Hz): 1.17 (s, 3H: -H;); 1.22 (s, 3H:



containing 3 to 6 carbon atonms, a phenyl or [err]- or [err]-naphthyl

radi cal optionally substituted with one or nore atons or radicals chosen
from hal ogen atonms and 10 al kyl, al kenyl, al kynyl, aryl, aral kyl, al koxy,
al kylthio, aryloxy, arylthio, hydroxyl, hydroxyal kyl, nercapto, fornyl,
acyl, acyl am no, aroyl am no, al koxycar bony4@am no, am no, al kyl am no,

di al kyl am no, carboxyl, al koxycarbonyl, carbanoyl, al kyl carbanoyl, 15

di al'’kyl car banoyandc3and, (2imts, ahdHt eacheorCHpt h§) 7 rhaP@als, IH: a-CHj3);
5-nmenbered aromatic heterocycl e containing one or nbre identical or

di fterent heter®-3@okd, chiosed i 2B nFEzoghh) ¢ ckydEniand®Bal pFRFEz ons and
SUbt 1 uent o ohbsth KRn? nSPobEnser SHeeart Al grEsLr 3 : £ oo, FFiSt ani no
dial kylamno, ajgoxysgr ooyl 37802 « #1VAR3 PR, 5Y88C(aa, 7 -
' 5 11 and 7, 1H: -E 7); 4.17 and 4.32 (2 4, J = 8.5, 1H
each: -CH,- 20); 4.19 and 4.27 (2 4, J = 15, 1H each:
-OCOCH,O0CH;); 4.65 (mt, 1H: -H 2’); 4.97 (broad d, J =
10, 1H: -H 5); 5.25 (broad d, J = 10, 1H: -H 3’); 5.42
(d, § = 10, 1H: -CONH-); 5.66 (4, J = 7, 1H: -H 2);
10 6.18 (broad t, J = 9, 1H: -H 13); 6.52 (s, 1H: -E 10);
from 7.30 to 7.50 (mt, 5H: -CgHg 37); 7.51 [(t, J = 7.5,
2H: -OCOC,H;(-H 3 and ¥ 5)1; 7.63 [(t, J = 7.5, 1H:
-OCOC.H;(-H 4)]; 8.12 (d, J = 7.5, 2H: -OCOCSH;(-E 2 and
H 6)]. '
15 | The new products of general formula (I) in
which Z represents a radical of general formula (II)
manifest significant inhibitory activity with respect
to abnormal cell proliferation, and possess therapeutic
properties permitting the treatment of patients having
20 pathological conditions associated with abnormal cell
pfoliferation. The pathological conditions include the
abnormal cell proliferation of malignant or non-
malignant cells of various tissues and/or'organs,
comprising, without implied limitation, muscle, bone or
25 connective tissue, the skin, brain, lungs, sex organs,
the lymphatic or renal systems, mammary or blood cells,
liver, the digestive system, pancreag and thyroid or

adrenal glands. These pathdlogigal conditions can also



car boxyl, carbanoyl, alkyl carbanoyl, dial kyl carbanoyl or al koxycarbonyl
radi cal s, on the understandi ng that, 25 in the substituents of the
phenyl, [err]- or [err]-naphthyl and aromatic heterocyclic radicals, the
al kyl radicals and the al kyl portions of the other- radicals contain 1 to 4
carbon atonms, and that the al kenyl and al k3yl radicals 52 contain 2 to
8 carbon atons, and that the aryl radicals are phenyl or [err]- or
[err]-napht hyl indludespseriasisyecgedidntumanrsl kaangrsryofatiheaPvarYwhi ch
t he al kanoyl portion contains 2 to 6 carbon atonms in an 5 _unbranched or
branched chai n, PHpaAt: heraiBepProftateancaieny| stamachy  kiAngyk Koyl oxy
radi cal in which the ) : ] .

- - testicles, Kaposi’s sarcoma, cholangiocarcinoma,

choriocarcinoma, neurcblastoma, Wilms’ tumour,

5 ' Hodgkin’s disease, melanoma, multiple myeloma; chronic
lymphocytic leukaemia and acute or chronic granulocytic
lymphoma. The new products according to the invention -
are especially useful for the treatment of cancer of
the ovary. The products according to the invention may

10 be used to prevent or delay the appearance or
reappearance of the pathological conditions, or to
treat these pathological conditioms.

The products according to the invention may
be administered to a patient according to different

15 dosage forms suited to the chosen administration route,

. which is preferably the parenteral route. Parenteral
administration compriseé'intravenous, intraperitoneal,
intramuscular or subcutaneous administration.
Intraperitoneal or intravenous administration is more

20 especially preferred.

The present invention also comprises
pharmaceutical compositions containing at least one
product of general formula (I), in a sufficient amount
suitabie for use in human or veterinary therapy. The

25 compositions may be prepared according to the customary
methods, using one or more pharmaceutically acceptable

adjuvants, vehicles or excipients. Suitable vehicles

include diluents, sterile aqueous media and various



al kenoyl portion contains 3 to 6 carbon atons in an unbranched or branched
chain or an al kynoyl oxy radical in which the al kynoyl portion contains 3 to
6 "‘car bon 10 atoms in an unbranched or branched chain, these radicals
bei ng optionally substituted with one or nore hal ogen atons or with an

al koxy radical containing 1 to 4 carbon at4%s or an al kylthi o radical
containing 1 to 4 carbon atons or wiwth a carboxyl radical, an 15

al kyl oxycar bonyronztibxit¢ solvemes. t Prefergblyor thencenpeaitions: bakiecar bon
atonms, a cyano or carbanoyl radical or an N-al kyl carbanmpyl or

N, N di al kyl car bel@yFormdeE Aqnecwni Bplubiens| QY| sREPERBHORBNtains 1 to 4
carbon atonms or, with the nitrogen atomto which it ,is 20 ,%inked, fornms a
satfrated 5- orimiegtalle Boletions vhich SRR foptrinePrYsifkiRgni ng a

second hetero alom chosen, 1o oxygen, . sul phyr or 07 LEQRER, BLoS.

5 However, the compositions can also take the form of
tablets, pills, powders or granules which can be.
administered orally.

The choice of adjuvants or excipients may be
determined by the solubility and the chemical

10 properties of the product, the particular mode of
administration and good pharmaceutical practice.

For parenteral administration, sterile,
aqueous or non-agqueous solutions or suspensioﬁs are
used. For the preparation of non-aqueous solutions or

15. suspensions, natural vegetable oils such as élive oil,
sesame oil or liquid petroleum, br injectable.organic
esters such as ethyl oleate, may be used. The sterile
aqueous solutions can consist of a solution of a
pharmaceuﬁically acceptable salt dissolved in water.

20 The aqueous solutions are suitable for intravenous
administration provided the pH is appropriately
adjusted and the solutioﬁ is made isotonic, for example
with a sufficient amount of sodium chloride or glucose.
The sterilizatioh'may'be carried out by heatiﬁg or by

25 any other means which does not adversely affect the
composition.

It is clearly understood that all the

- products participating in the comp&sitions according té



optionally substituted with an al kyl radical containing 1 to 4 carbon atons
or a phenyl radical or a 25 phenyl al kyl radical in which the alkyl
portion contains 1 to 4 carbon atons, or alternatively R4 represents a

cycl oal kanoyl oxy radical in which the cycl oal kanoyl. pertion contains 4 to
8 carbon atons or a 53 cycl oal kenoyl oxy48adi cal in which the .
cycl oal kenoyl portion contains 4 to 8 carbon atons, or alternatively Rl err]
represents a bebheyinxentidhcmhstrbe burer angdchen-texbonghokher awpuaksin
whi ch the heterocyclic portion 5 represents a 5- or 6-nenbered aromatic

het erocycl e cone@e®ing one or nore hetero atons chosen from oxygen,

The compositions can contain at least 0.01%
of therapeutically active product. The amount of active
- 5 product in a compoéition is such that a suitable dosage
can be prescribed. Preferably, the compositions are
prepared in such a way that a single dose contains from
0.01 to 1000 mg approximately of active product for
parenteral administration.

10 The therapeutic treatment may be performed
concurrently with other therapeutic treatments
including antineoﬁlastic drugs, monoclonal antiboﬁies,
immunotherapy or radiotherapy-or biological résponse
modifiers. The response modifiers include, without

15 implied limitation, lyhphokines and cytokines such as
interleukins, interferons (a, § or 8) and TNF. Other
chemotherapeutic agents which are useful in the
treatment of disorders due to abnormal cell
proliferation include, without implied limitation,

20 alkylating agents, for instance nitrogen mustards such
as mechloretaﬁine, cyclophosphamide, melphalan and
chlorambucil, alkyl sulphonates such as busulfan,
nitrosoureas such as carmustine, lomnstiné, semustine
and streptozocin, triazenes such as dacarbazine,

25 antimetabolites such as folic acia analogues, for
instance methotrexate, pyrimidine analogues such as
fluorouraéil and cytarabine, purine analogues such as

mercaptopuring.and thioguanine, natural products, for



sul phur or nitrogen atons, R err] represents an al koxy radical containing 1
to 6 atons this carbon in an unbranched or branched 10 chain, optionally
substituted with an al koxy radical containing 1 'to 4 carbon atons, an

al kenyl oxy radical containing 3 to 6 carbon atons, an al kynyl oXy radi cal
containing 3'to 6 carbon atons, a cycl oal k§goxy radlcal containing 3 to 6
carbon atons or a cycl oal kenyl oxy 15 radi cal containing 3 to 6 carbon

at ors, these ratthsbascbeivigecaspalkadblidssebshi ast vdnbilabtdne .or nore hal ogen
atons or with an al koxy radical containing 1 to 4 carbon atons, an

al kyl thi o radi calneshebinengnd vindeginpenepinndophydlesesdng sughi a8l , an
al kyl oxycar bonyl . 20 radical in which the al kyl portion contains 1 to 4
carbon atons, actgRABide E&ﬂb&ﬁB§P°F&GPeaFnSFb&ﬁtﬁFﬁlﬁVFBaPBanDyI or

N N—dlalkylcarbggnangggaggL hgunorubicln, doxorublcln, bleomycin,

5 pPlicamycin and mitomycin, enzymes such as L-
asparaginase, various agents such as coordination
complexes of platinum, for instance cisplatin,
substituted ureas such as hydroxyurea, methylhydrazine
derivatives such as proéarbazine, adrenocortical

10 suppressants such as mitotane and aminoglutethimide,
hormones and antagénists such as adrenocorticosteroids
such as prednisone, progestins such as
hydroxyprogesterone caproate, methoxyprogeste£one
acetate and megestrol acetate, oestrogens such as

15 diethylstilboestrol and ethynyloestradiol,
antioeétrogens such as tamoxifen, and androgens such as
testosterone propionate and fluoxymesterone.

The doses used for_carrying out the methods
according to the invention are those which permit a

20 prophylactic treatment or a maximum therapeutic
response. The doses vary aqcording to the
administration form, the particular product selected
and features distinctive to the subject to be treated.
In general, the doses are those which are

25 therapeutically effective for the treatment of
disorders due to abnormal cell ﬁroliferation. The
products according to-the invention may be administeréd

as often as necessary to obtain the desired therapeutic



mﬁich each al kyl portion contains 1 to 4 carbon atons or, with the nitrogen
atomto which it is linked, forms 25 a saturated 5- or 6-nenbered
hét erocyclic radical optionally containing a second hetero atom chosen from
oxygen, sul phur, or nitrogen atons, optionally substituted with an al kyl
radical containing 1 to 4 54 carbon ato#4% or a phenyl radical or a
phenyl al kyl radical in which the al kyl portion contains 1 to 4 carbon
atofrs. 2. Neweffecitds Sameopditignts vhy mespond Sapidlly to aelatrdvedya
hydrogen atom or a radical of general formula (I1) in which R err]
represents a behighl or low doses, and then require low or zero

maintenance doses. Generally, low doses will be used at

the beginning of the treatment and, if necessary,

. 5 increasingly stronger doses will be administered until
an optimum effect is obtained. For other patients, it
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 ﬁatient in

10 question. It is also possible tﬁat some patients may
require the use of only one to twb daily
adminisfratipns.

In man, the doseé are generally betﬁeen 0.01
and 200 mg/kg. For.intraperitoneal administration, the

15 doses will generally be between 0.1 and 100 mg/kg,
preferably between 0.5 and 50 mg/kg and still more
specifically between 1 and 10 mg/kg. For intfavenous
administration,_the doses are generally between 0.1 and
50 mg/kg,. preferably between 0.1 and 5 mg/kg and still

_20 -more specifically between 1 and zzmg/kg. It is -
understood that, in order to choose the most sﬁitable
dosage, account should be taken of the administration

- route, the patient’s weight, general state of health
and age and all factors which may influence the -

25  efficacy of the'treatment.

The example which follows illustrates a

composition according to the invention.



radical or aradical Rerr]-OCO in which Rerr] represents a tert-butyl
radical and Rlerr] represents an al kyl radical containing 1 to 6 carbon
atons, an al kenyl radical 10 containing 2 to 6 carbon atons, a cycl oal kyl
radi cal containing 3 to 6 carbon atons, a phenyl radical optionally
substituted wth one or nore identical or dBfferent atons or radicals
chosen from hal ogen atons and al kyl, al koxy, dial kyl am no, acylam no, 15

al koxycar bony| o BBXAMPRE tri f| uoronethyl radical, or a 2- or 3-furyl, 2- or
3-thienyl or 2-, 4- or 5-thiazolyl radical, and R4 represents an

al kyl oxyacet oxy radical i A0wEEcRE: khegprpdugs: obsaines 4o, Fxamples lcarbon
atoms, a cycl oal kangyl oxy radical inawhich the 20 9c%cloalkanoyl3portion

confains 4 to 8a¥% F3RsQLYRE R & G i of EmppBReroE) P2Qi aad: 1aR® RPErr]
represents an ugbpangiedagn Rha"5aI0ebsY 13 el Wi ety vy Nddng 1 ©
5 18 cm® of physiological saline.
The composition is administered by perfusion

over 1 hour by inﬁroduction in physiological solution.



6 carbon a x0|ds according to claim1 for 25 which Z
represents) ﬂ@“ k ﬂm a radical of general forrmula (I11) in which
Rrerr] rep ntsca Merszoy rad|cal or aradical Rerr]-OCO in which
Rlerr] represents a tert-butyl radical and Rerr] represents an isobutyl,
55 isobutenyl, wouneysio3sseycl ohexyl, phenylds 2-furyl, 3- f BCEV/ FRIS/NO&AY |
3-thienyl, 2-thiazolyl, 4-thiazolyl or 5-thiazolyl radlcal R err]
represents a net hoxyacetoxy, cyclopropyCiaIMSny| oxy,

cycl opentyl car bonyl oxy, 5 2-pyridylcarb | oxy or rid Icarbon.lox
radi cal, and R[err] reprdsent dew haxeddp ,q%,g@d;eral f°%u ay. yLomy

)

in which:
Z represents a hydrogen atom or a radical of

5 general formula:

(10

in which:

R, represents a 5enzoyl radical optionally
substituted with one or more identical or different
atoms or radicals chosen from halogen atoms and alkyl

10 radicals containing 1 to 4 carbon atoms, alkoxy
radicals containing 1 to 4 carbon atoms or
trifluoromethyl radicals, a thenoyl or furoyl radical
or a radical R,-0-CO- in which R, represents:

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

15 alkenyl radical containing 2 to 8 carbon atoms, an
alkynyl radical coptaining 3 to-8 carbon atoms, a
cycloalkyl radical containing 3 to 6 carbon atoms, a

cycloalkenyl radical containing 4 to 6 carbon atoms or



4. PrSEE§§~F6F~5F€ﬁ§T?ﬁgfthe taxoi ds according to one of clainms 1, 2 and
3 for V\/n:”m,ﬂl radi cal of general formula (I1), 10

chiaract e ”mnmmegmuroduct of general formula: [err] in which R err]
and Rlerr]* afe Hef#n as in one of clains 1, 2 and 3, is esterified by
means of an acid of general formula: [err]58n which R err] and Rerr] are

defined as above, and either Rerr] 15 represents a hydrogen atom and

Rl err] represera soicyeloplikybtxadical t¢ontgining| 7 f toct? orarben Ritems, and
Rlerr] together forma saturated 5- or 6-nembered heterocycle, or by neans
of a derivativeth#se wadieals keingtephiepalbly cpubstituted with one or

more substituents chosen from halogen atoms and
hydroxyl rédicals, alkoxy radicals containing 1 to 4
5 carbon atoms, dialkylamino radicals in which each alkyl

portion contains 1 to 4 carbon atoms, piperidino or
morpholino radicals, l-piperazinyl radicals (optionally
substituted at position 4 ﬁith an alkyl radical
containing 1 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 subétituted
with one or more atoms or radicals chosen from halogen

15 atoms and alkyl radicals containing 1 to 4 éarbon atoms
or alkoxy radicals containing 1.to 4 carbon atoms),
cyano or carboxyl radicals or alkoxycarbonyl radicals
in which.the alkyl portion contains 1 to 4 carbon
atoms, |

20 - a phenyl or a~ or fS-naphthyl radical optionally
substituted with one or more atoms or radicals chosen
from halogen atoms and aikyl radicals containing 1 to 4
carbon atoms or alkoxy radicals containiné 1 to 4
c#rbon atoms, o# a 5-membered aromatic heterodyclic

25 radical preferably chosen from furyl and thienyll
radicals,
- or a saturated heterocyclic radical containing 4 to 6

carbon atoms, optionally substituted with one or more



56 of generaT formul a: [errj i'n which Rlerr], Rerr], Rerr], Rerr],

Rl err] ned as above, the protective groups of which,
represent @ Iilt’m err] and R err], are replaced by hydrogen atons.

6cess according to cIa|n14 characterized in that the
esterlflcatlon is performed by nmeans of a®lacid of general formula (1V) in
t he presence of a condensing agent and an activating agent in an organic
solvent at a taljerlamadicdlhsontainirg 10 tnd sy @tages, Process
according to claim4, characterized in that _the esterlflcatl | S qgrforned
by neans of an acid of gdhergPresents; an wnbranghed qr,branc od atkyl

: radical containing 1 to 8 carbon atoms, an unbranched
or branched alkenyl radical containing 2 to 8 carbon
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
g-naphthyl radical optionally substituted with one or
more atoms or radicals chosen from halogen atoms and

10 alkyl, alkenyl, alkynyl, aryl, aralkyl, alkoxy,
alkylthio, aryloxy, arylthio, hydroxyl, hydroxyalkyl,
mercapto, formyl, acyl, acylamino, aroylamino, |
alkoxycarbonylamino, amino, aikylamino, dialkflamino,
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 nitrogen, oxygen and sulphur atoms
and optionally substituted with one or more identical

20 or different substituents chosen from halogen atoms and
alkyl, aryl, amino, alkylamino, dialkylamino,
alkoxycarbonylamino, acyl, arylcarbonyl, cyano,
carboxyl, carbamoyl, alkylcarbameyl, dialkylcarbamoyl
or alkoxycarbonyl radicals, on the understandipg that,

25 in the substituents of the phenyi, o- or B-naphthyl and
aromatic heterocyclic radicals, the alkyl radicals and
the alkyl.portions of the other radicals contain 1 to 4

carbon.atoms('and that the alkenyl and alkynyl radicals



of t he syﬁ%%??T?Eﬁ““Tnnﬁwfkg mbrking in the. presence 15 of an activating
agent in a mmwm @ZEFIM at a tenperature of between 0 and 90[err]C 7.
Process ac characterized in that the esterification is
perforned uSing tthe »ac general formula (1V) in halide form20 or in
the formof a mxed anhydride with an aliph&tic or aromatic acid,
optlonally prepared in situ, in the presence of a base, working in an
organi ¢ sol vent cantain 25¢ot&nperhonretgmsbeanéehhetahbeserﬁlrFsdlsals
Process according to claim4, characterized in that the protective groups
R7 and/ or R6 are phenyl or «a- or S-naphthyl radicals,
'R, represents an alkanoyloxy radical in which
the alkanoyl portion contains 2 to 6 carbon atoms in an
z 5 .unbranched or branched chain, with the exception of an
acetyl radical, an alkenoyloxy radical in which the
alkenoyl portion contains 3 to 6 carbon atoms in an
unbranched or braﬁched chain or an alkynoyloxy radical
in which the alkynoyl éortion contains 3 to 6 carbon
10 atoms in an unbranched or branched chain, these
radicals being opﬁionally substituted with one or more
halogen aﬁams or with an alkoxy radical containing 1 to
4-carbon atoms or an alkylthio radical contaiﬁing 1l to
4 carbon atoms or with a carboxyl radical, an
15 alkyloxycarbonyl radical in which 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
20 linked, forms a saturated 5- or 6-membered heterocyclic
radical optionally contaiging a second hetero atom
chosen from oxygen, sulphur or nitrogen atoms,
optionally substituted with an alkyl radical containing
1l to 4 carbon atoms or a phenyl radical or a
25 phenylalkyl radical in which the alkyl portion contains
1 to 4 carbon atoms, or alterﬁétively R, represents a

eycloalkanoyloxy radical in which the cycloalkanoyl.

portion contains 4 to 8 carbon atoms or a



and R7 ydrogen atons, working, 5 depending on their
nat ur e, ﬁlﬂgﬁmu manner: 1) when R6 represents a hydrogen atom and
R7 represen otecting the hydroxyl function, the protective
groups are replaced by hydrogen atons by neans of an inorganic or organic
acid used alone or 10 m xed, working in an53rgani c solvent chosen from

al cohol s, ethers, esters, aliphatic hydrocarbons, hal ogenated aliphatic
hydrocar bons, acﬂqtoa&khydrbgurbvndigalninrWhéghatha c¥rpomdkenoydf bet ween
-10 and 60[err]C, 15 2) when err] and Rlerr] together forma saturated
5- or 6- nenberkerhienrgepspingf g§ﬁe?aFanP#uF °mFerPF AhtRRRakiRRAYr] is

defi ned as above and R[err% and erri whi ch be identical or
different, reprBscFePEefSRES R PIREIYLP*Y radical or a heterocycle-

carbonyloxy radical in wh;ch the heterocyclic portion
5 represents a 5- or 6-membered éramatic heterbcycle
contéining one or more hetero atoms chésen from oxygen,
sulphur or nitrogen atoms,
R; represents an alkoxy radical containing ;
to 6 atoms this carbon in an unbranched or branched
10 chain, optionally substitutéd with an alkoxy radical
containing 1 to 4 carbon atoms, an alkenyloxy radical
containing 3 to 6 carbon atoms, an alkynyloxy radical
containing 3 to 6 carbon atoms, a cycloalkylp#y radical
containing 3 to 6 carbon atoms or a cycloalkenyloxy
15 radical containing 3 td 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 1 to 4
carbon atoms or a carboxyl radical, an alkyloxycarbonyl .
20 | radical in which the alkyl portion contains 1 to 4
carbon atoms, a cyano or carbamoyl radical or an
ﬁ-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
25  a saturated.s-”or 6 -membered heterocyclic radical
optionally containing a second hetero atom chosen from
ongen, sulphur or nitrogen atoms, optionally

substituted with an alkylnradical containing 1 to 4



an aI kyI”lﬂﬂ”ﬂm" ng 1 to 4 carbon atons, or an 20 aral kyl radical
in which ﬂrlmnlmn contains 1 to 4 carbon atoms and the aryl
portion preflerdbl§ represents a phenyl radical optionally substituted with
one or nore al koxy radicals containing 1 to 4 carbon atons, or an aryl

radi cal preferably representing a 58 phesyl radical optionally
substituted with one or nore al koxy radicals containing 1 to 4 carbon.
atoris, or- al t eraarbon| gt&her ok acphesyit sadicalkoxyar pbeoylladkyilaining 1 to
4 carbon-atonms or a trihalonmethyl 5 radi cal such as trlchloronethyl or a
phenyl radical zadiealuindwhich &hﬂrPhKYénEPﬁyFOPaQPE§P1§§CR o 4

: carbon atoms. ' —_
2, | New taxoids according to claim 1 for
5 which Z represents a hydrogen atom or a radical of
general formula (II) in which R, represents a benzoyl
radical or a radical Ré-o-co- in which R, represents a
tert-butyl radical and R; represents an alkyl.radical
containing 1 to 6 carbon atoms, an alkenyl radical

10 containing 2 to 6 carbon atoms, a cycloalkyl radical
containing 3 to 6 carbon atoms, a phenyl radical
optionally substituted with one or more identical or
different atoms or radicals chosen from halogén atqmé
and alkyl, alkoxy, dialkylamino, acylamino,

15 alkoxycarbonylamino or trifluoromethyl radical, or a 2-
or 3-furyl, 2- or 3-thienyl or 2-, 4- or 5-thiazolyl
radical, and R, represents an alkyloxyacetoxy radical
in which the alkyl portion contains 1 to 4 carbon
atoms, a cycloalkanoyloxy radical in which the

20 cycloalkanoyl portion contains 4 to 8 carbon atoms or a
pyridylcarbonyloxy radical, and Ry represents an
unbranched or branched alkyloxy radical containing 1 to
6 carbon atoms. -

3. New taxoids according to claim 1 for

25 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 Ry represents an isobutyl,



trichl oronethyl and represents a hydrogen atom or alternatively
Rl err] “‘“‘mﬂmﬂﬁt 'ier with the carbon atomto which they are |inked,
forma 4 ng, 10 the protective group formed by Rerr]
and R[err] i & répl ficed by hydr ogen atons, working, depending on the

meani ngs of Rlerr], Rerr] and Rerr], |nsshe foll ow ng manner: a) when
Rl err] represents a tert-butoxycarbonyl radical and R err] and R err],

whith may be i decbutsnydr, butenyilf,f eryerlichexylr,c phenydn @-fdryladical or an
~aral kyl or aryl radical, or alternatively R err] represents a tri hal onet hyl
radi cal or a pRefpryladi2cathiemydt,i Buttddenylh 2 -thhilasadiydt,hyl- bheicizsdlyland
Rlerr] represents a hydrogen atom or alternatively Rerr] and Rerr]
together form 2& 5-fhjazadyl medicedd RinFepresensecp petjomyagetosymul a
(V) is treated with an inorganic_or organi.c acid, where appropriate in an
organi ¢ sol veneYSdoRTpPYleaphomdoxy, cyclopentylcarbonyloxy,
5 2-pyridylcarbonyloxy or 3-pyridylcarbonyloxy radical,
and Rg représenté a methoxy radical.
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),

10 characterized in that a product of general formula:

(I

in which R, and Ry are defined as in one of claims 1, 2
and 3, is esterified by means of an acid of general

formula:

R0

n'z

e

{IvV)
OH

O-R,
in which R, and R, are defined as above, and either Rq
15 represents a hjdrogen 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



to obtaln oduct of general fornula: 59 H2ZN O [err] in which
Rerr], Rﬂm Mjumﬂ jﬂ"ltre defi ned as above, which is acylated by neans
of” benzoyl h the phenyl ring is optionally substituted or
by neans of thenoyl chTorlde of furoyl chloride or of a product of 5
general fornmula: Rerr]-0CO X (VI'lgg in which R2 is defined as
above and X represents a halogen atomor a residue -O-Rerr] or
-OCOORerr],of geerah foyrmuwblict of general fornmula (1).in which Z
represents

W)

in which R;, R;, Ry, R;, Rg and R; are defined as above,
the protective groups of which, represented by R,
and/or R; and R,, are replaced by hydrogen atoms.

5 5; Process according to claim 4,
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
in an organic solvent at a temperature of bétwéen -10

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
of the symmetrical anhydride; working in the presence

15 of an activating agent in an organic solvent at a
temperature of between 0 and S0°C.

7. Process according to claim.4,
characterized iﬁ that the esterification is pérformed
using the acid of general formula (IV) in halide form

20 or in the form of a mixed anhydride with an aliphatic
or aromatic acid, optionally prepared in situ, in the

presence of a Base, working in an brganic solvent at a



10 a radi general formula (l11), b) when Rlerr] represents an

optlonall zoyl radical, a thenoyl or furoyl radical or a

radi cal Fﬁ"ﬂmmlmnﬂmﬁg‘ch Rlerr] is defined as above, R err] represents
a hydr ogen« atcomtor mans al koxy 15 radi cal containing 1 to 4 carbon atons or a

phenyl radi cal substituted mnth one or nosg al koxy radicals containing 1.to

4 carbon atons and R err] represents a hydrogen atom the protective group

forived by R[ er fempet-aftiure Jof beta@lerc@d amd [BOngen atons, in the presence

of an 20 i norganic or organic acid used alone or mxed in a
stoi chionetric or catal yt. afnowessvaddomiling 4o axlgdm &,sol vent chosen
from al cohol s, ethers, esters,
- characterized in that the protective groups R, and/or R
and R, are replaced by hydrogen atoms, working,
5 depending on their naﬁure. in the following manner:
1) when R; represents a hydrogen atom and R, represents
a group protecting the hydroxyl function, the
protective groups are replaced by hydrogen atoms by
means of an inorganic or organic acid used alone.or
10 mixed, working in an organic solvent chosen from
alcohols, ethers, -esters, aliphatic hydrocarbons{
halogenated aliphatic hydrocarbons, aromatic
hydrocarbons or nitriles at a temperature of between
-10 and 60°C, |

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

membered heterocycle-of general formula:

RI-NXO (VD

Ry 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
Zb aralkyl radical in which the alkyl portion containe 1
to 4 carbon atoms and the aryl portion preferably
represents a phenyl radical-optionally substituted with
one or more alkoxy radicals contalnxng 1l to 4 carbon |

atoms, or an aryl radical preferably representing a



60 allphatl dr ocar bons, | ogenat ed al i phatic hydrocarbons and aromatic
hydrocar bo E am e of between -10 and 60C 9. Process for
preparlng ﬂ'ﬂ‘mgccordlng to one of clainms 1, 2 and 3 for which

Z represents a hydrdbeﬁ attom R4 is defined as in one of clains 1, 2 and 3
and Rlerr] is defined as in one of clains 88 2 and 3, characterlzed I n that
10- deacetyl baccatin IIl of fornula: [err] 10 Is treated wth a silyl
hal i"de of generphefipl nuadic4R)éptidn&liyisubstitutéd wihthhoné ohemsyebol s
R, which may be identical or different, represent an al kyl radical
contai ni ng 1 t calkeoxybvadicahs, coptainingylstbsti carbdnvatoma, pbeny|
alternatively R; represents an alkoxy radical
containing 1.£o 4 carbon atoms or a trihalomethyl
5 radical such as trichloromethyl or a phenyl ;edical
substituted with a trihalomethyl radical such as
trichloromethyl and Ry, represents a hydrogen atom, or
alternatively Rg and Ry, together with the carbon atom
to which they are linked, form a 4- to 7-membered ring,
10 the protectiQe group formed by R, and R, is replaced by
hydrogen atoms, wbrking, depending on the meanings of
"Ry, Rg and Ry, in the following manner:
a) when R, represents a tert-butoxycarbonyl
radical and Rg and Ry, which may be identical or
15 different, represent an alkyl radical or amn aralkyl or
aryl redical, or alternatively R; represents a
trihalomethyl radical or a phenyl radical substituted
with a trihalomethyl radical and Ry represents a
hydrogen atqh, or alternatively Ry and Ry, together form
20 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,

to obtain the product of genéral formulas.



rad| a cycl oal kyl radical containing 3 to 6 carbon atons or a
phenyl Ei m”m a product of general fornula: 61 [err] (XI) in
which R i ﬁulk which is treated with a product of general
formul a: R [err Xers] * (XI'1) in which R[err] is such that
Rlerr]- I's identical to R4 5 defined g in one of clainms 1, 2 and 3

and X[err] represents a hal ogen atom to obtain a product of general
f orrul a: '

(VD)

in which R,, Ry 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
5 general formula:

R,-0-CO-X (VIII)

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

halogen atom or a residue -O-R, or -0-CO-O-R,, to obtain

a product of general formula (I) in which Z represents.
10 a radical of general formula (II),

b) when.R1 represents an optionally
substituted benzoyl radical, a thenoyl or furoyl
radical or a radical R,0-CO- in which R, is defined as

‘above, Ry represents a hydrogen atom or an alkoxy |
15 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, repfesents a
hydrogen atom, the protective group formed by Rs'and:R7
is replaced by hydrogen atoms, in the.presence of an
20 inorganic or organic acid used alone or mixed in a
stoichiometric or catalytic amount, working in an

organic solvent chosen from alcohols, éthers; esters.‘



[err] |n mhlch R a are defined as above, the silyl protective
gr oups ‘“ ‘B mced by hydrogen 10 atons to obtain a product of
general 62 in which Rlerr] is defined as above, which is
etherlfled selectlvely at position 7 by the action of a product of general
formula: R [err]-Xerr] (XV) 5ingbich R[err] is such that
R[err]-O is identical to Rerr] defined as in one of clainms 1, 2 and 3
and "X2 represenaliphatdct hydreearbonssi Hatogenatked| ajjéphatbm
hydrocarbons and aromatic hydrocarbons at a temperature
- of between -10 and 60°C. ' ' ——
9. Process for preparing a new taxoid
5 according to one of claims 1, 2 and 3 for which Z
represents a hydrogen atom, R, is defined as in one of
claims 1, 2 and 3 and R; is defined as in one of claims

1, 2 and 3, characterized in that l0-deacetylbaccatin

III of formula:

(IX)

10 is treated with a silyl halide of general formula:
(R),-8i-Hal (%)
in which the symbols R, which may be identical or
different, represent an alkyl radical containing 1 to 4
carbon atoms, optionally substituted with a phenyl
15 radical, a cycloalkyl radical containing 3 to 6 carbon
atoms or a phenyl radical, to obtain a product of

general formula:



to giQe\fFE‘ﬁ?Udue%~eL\generaI formula (1) in which Z represents a hydrogen

at om 1”’ Process for preparing a product according to one
of* cl ai I"”I,ﬂ"ﬂg f”f which Z represents a radical of general fornula

(rry, R[errf] LS as in one of clains 1, 2 and 3 and-Rerr] is
defined as in one of claims 1, 2 and 3, chggacterized 15 in that a
product of general fornula: [err] in which Rerr], Rerr], Rerr] and
Rlefr] are defined as in one of clains 1, .2, 3 and 4, is treated by neans

of a product of general fornmula: (RHQgr]%i- - ISi(R), (X) 20 in which the
synmbol s R, which may be identical | 8 represent an al kyl radi cal
containing 1 to 4 carbon atons, optyao ituted with a phenyl

L (R),Si-O (XI)

in which R is defined as above, which is treated with a

product of general formula:
R’ 4-X, (XII)
in which R’, is such that R’,-O- is identical to R,
5 defined as in one of claims 1, 2 and 3 and X,
represents a halogen atom, to obtain a product of

general formulaz.

(X11mm)

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

10 atoms to obtain a product of general formula:

R, 0 OH
g L

(XIv)




63 radical or a cycloal kyl radical containing 3 to 6 carbon atons or a

phenyl ﬂﬂ"ll" :ﬂl‘ mnlja product of general fornula; [err] in which R
Rerr], ] Rlerr] are defined as above, 5 which is _
functlonallzéd bositi‘on 10 by neans of a product of general fornula:
R[err]-Xerr] (XI'1) in which Rleg2] is such that R[err]- IS
identical to R err] defined as in one of clainms 1, 2 and 3 and X[err] 10
represents a halwgelrich dry ais e tindd \es caliceve ; adhikle ig cethessi fien oduct of
general forml a:

: selectively at position 7 by the action of a product of

"general formula:

R's"Xz (xv)

5 in which R‘; is such that R’;-0- is identical to R;
defined as in one of claims 1, 2 and 3 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 10. Process for preparing a product
according to one of claims 1, 2 and 3 for which Z
represents a radical of general formula (II), R, is
defined as in one of claims 1, 2 and 3 and R; is

defined as_in one of claims 1, 2 and 3, characterized

15 in that a product of general formula:

XVl

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 formﬁla: |
(R) ;8i-Hal (X)
20 in which the symbols R, which may be identical or
different; represent an alkyl radical containing 1 to 4

carbon atoms, 6ptiona11y substituted with a phenyl



[err] in which R Rerr], Rerr], Rerr], Rerr] and R err] are defined as
above, ve group of which is replaced by a hydrogen atom
to give H“Immn I“Mﬂﬁt‘“ral formul a: 64 [err] which, by the action of a
product of gkneral® férmila (XV), yields the product of general formula. (V),

the protective groups of which are replace® by hydrogen atons to give a.
product of general fornmula (I) in which 5 Z represents a radical of

genéral fornul aadical,lbr Prayedssalkyl preaficdlngantmiodng Jdsorédi ng to one
of clains 1, 2 and 3, characterized in
carbon atoms or a phenyl radical, to obtain a product

of general formula:

(XVID

in which R, R;, R, R; and R; are defined as above,
5 which is functionalized at position 10 by means'of a
product of general fgrmulas
R’ ,-X, - (1)
in which R, is such that R’,-O- is identical to R,
defined as in one of claims 1, 2 and 3 and X;
10 represents a halogén atom or a reactive ester residug,

to give a product of general formula:

(XVIID

; OCOCH,
OCOC,H, |

in which R, R,, R, R,, R, and R, are defined as above,
the silyl protective group of which is replaced by a

hydrogen atom to give a product of general formula:



that\Eii‘\‘\gaxﬁaﬁéy‘ﬁTtkel in the presence of an aliphatic al cohol

conta )! "ﬂm n atons or an 10 ether, is reacted wth a product
A” in which Rlerr] is defined as in one of clains 1,

of* gene b7

2 and 3 and aind R* whlch may be identical or different, represent a
hydrogen atom or an aIkyI radi cal containigg 1 to 6 carbon atons, an
al kenyl radi cal 65 containing 2 to 6 carbon atons, an al kynyl radi cal
contfaining 3 to 6 carbon atons, a cycloaJ.yI radical containing 2 to 6
carbon atons or a cyclqglke | radi cqpta@Hing 3 to 6 carbon atons,
optionally .
N O -
R, 2. (XIX)
= 0
O-R,

which, by the action of a product of gemneral formula

(XV), yields tﬁe product of general formula (V), the

protective groups of which are replaced by hydrogen

atoms to give a product of general formula (I) in which
5 Z represents a radical of general formula (II).

11l. Process for preparing a ﬁroduct
according to one of claims 1, 2 and 3, characéerized in
that activated Raney nickel, in the presence of an
aliphatic alcohol containing 1 to 3 carbon atoms or an

10 ether,-is reacted with a product of general formula:

(XX

in which R, is defined as in one of claims 1, 2 and 3
and R’ and R", which may be identical or different,
represent a hydrogen étam or an alkyl radical

containing 1 to 6 carbon atoms, an alkenyl radical



car bon
Z[err] represents a Shydrogen atomor a radical of 10 general for rrula
[err] in which Rlerr] and Rlerr] are defingsl as in one of clains 1 to 3 and
Rlerr] and Rerr] are defined as in claim4, to obtain a product of general
fornul a: [err] ¢ohtaimingwlehoZfecatborpatemai san alkysyl oédieatral 15
formula (XXI'1), by replacenent of the protective groups represented by

Rl eFrr] and/ or RF@NZ?iEMQRP eW]Sb?a?b@lIIQEGmat oﬂscnﬁheﬂkﬁg raddralons of
cIa|n18

5 subzmwd or alternatively R and R', together with the carbon atom

to whic l’ﬁ'ﬂ”” forma cycloal kyl radical. containing 3 to 6
ﬂl kenyl radical containing 4 to 6 carbon atons, and

containing 2 to 6 carbon atoms or a cycloalkenyl
radical containing 3 to 6 carbon atoms, optionally

5 substituted, of alternatively R’ and R", together with
the carbon atom to which they are linked, form a
cycloalkyl radical containing 3 to 6 carbon atoms or a
cycloalkenyl radical containing 4 to 6 carbon atoms,
and 2, represents a hydrogen atom or a radical of

10 general formula:

Ry Rog |

R
R,

O

in which R, and R, are defined as in one of claims 1 to
3 and Rg and R, are defined as in claim 4, to obtain a

product of general formula:

(XX11I)

' followed, when Z, represents a radical of general
15 formula (XXII), by replacement of the pfotective groups
represented by Rs and/or R5 and R7 by hydrogen atoms

under the conditzons of cla;m 8.



12. Pr;E&FEFTBH*BFBE€§§“according to claim1ll, characterized in that it

carried mﬂ)mmﬂ ture of between -10 and 60 [err]C 13.
4[°err] ,ﬂ Eanoyloxy-S[err],20-epoxy-1[err]- 5

hydr oxy- 7[e?rP~néth®x O[ err] - met hoxyacet oxy- 9-oxo-11-taxen- 13[err]-yl
(2R, 3S)-3-tert-but oxycar bonyl am no- 2- hydr o&§- 3- phenyl propi onate. 14.

4[ err] - Acet oxy-2[err]-benzoyl oxy-1[err]-hydroxy-

5[err], 20- epoxy- 7[ err] - mrelRoxyPreparationcbuprepsl aarbudingxpoocladm
oxo-11-taxen-13a-yl (2R, 3S)-3-tert-butoxycarbonyl am no-

2- hydr oxy- 3- pheﬁyppgbﬁpgﬁgggizgg in that it is carried out at a

4[ err] - Acet oxy-2[err]-benzoyl oxy-1[err]-hydr

5[efr], 20- epoxytoPREFpEHERHBEy PEENERR] - E9cFBﬁeﬁPcharbonylﬁxy 9-

0x0- 11 taxen-13[err]-yl (35 3Sla-hcgggxgungxg%;g8EXxyqb%.20-epoxy-lﬁ-

5 -hydroxy-78-methoxy-108-methoxyacetoxy-9-oxo-1ll-taxen-
13-yl (2R,38) -3-tert-butoxycarbonylamino-2-hydroxy-3-
phenylpropionate.

14. 4oa-Acetoxy-2a-benzoyloxy-18-hydroxy-
58,20-epoxy-78-methoxy-108-cyclopropylcarbonyloxy-9-

10 oxo-1ll-taxen-13a-yl (2R,3$)-3-tert-butoxycérbunylamino-
2-hydroxy-3-phenylpropionate. -

15. 4a-Acetoxy-2a-benzoyloxy-18-hydroxy-
SB,20—epoxy-7ﬁ—methoxy-105-cyclopentylcarhonyioxy-9-

| oxo-il-taxen-lSa-yl (2R, 38) -3-tert-butoxycarbonylamino-
15 2—hydroxy-3-phenylprdpionate.

16. 4a-Acetoxy-2a-benzoyloxy-1§-hydroxy-
58,20-epoxy-78-methoxy-108- (2-pyridyl) carbonyloxy-9-
oxo-ll-taxen-13a-yl (2R,38)-3-tert-butoxycarbonylamino-
2-hydroxy-3-~-phenylpropionate. |

20 17. 4a-Acetoxy-2a-benzoyloxy-1§-hydroxy-
55,20-epoxy-7ﬁ-methoxy-10ﬂ-(3-pyridy1)cgrbonyloxy-s-
oxo-l1ll-taxen-13a-yl (2R,38)-3-tert-butoxycarbonylamino-
2-hydroxy-3-phenylpropionate. .

18. Pharmaceutical composition,

25 characterized in that.it contains at least one product
according to one of claims 1, 2 and 3 for which 2
represents a radical of general formula (II), in

combination with one or more pharmaceutically

i's



15 - 2-hydroxy- 3- phenyl propi-onate. - 16.

4a- Acet ox err]-hydroxy-
S[err], yﬂmlﬂmﬂmﬂlﬂmloxy 10{ err] - (2-pyridyl ) car bonyl oxy- 9-

oxo-11- taxeh 13[érrP-yF (2R, 3S)-3-tert-butoxycarbonyl an no-

2- hydr oxy- 3- phenyl propi onate. 20 67 17.

4[ err] - Acet oxy-2[err]-benzoyl oxy-1[ err] - hydr oxy-

5[ efr], 20- epoxyad¢eptablet dblyents cor |adjuyanta\and epoighakly oone or
oxo-1ll-taxen-13[err]-yl (2R 3S)-3-tert-butoxycarbonyl am no-

2- hydr oxy- 3- phéﬁ???r%&#ﬁﬁﬁ&hﬂeJEPdF?kﬁﬁ%%%ﬁﬂ?ih?a%%hp%@?%vencaﬂﬂpunds-
characterized in that it contains at | east one odyct according to one of

clains 1, 2 and 3 for whithz ?EEE%%%?HE*%F}aﬁ? Psb¥iRneral formula (I1),
In Sonblnatlon WﬂaﬁaéiﬁifieéWEE Ehgénffggéﬁgging at least the product

- 5 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.

20. Phﬁrmaceutiéal composition,

10 characterized in that it contains at least the product
according to c¢laim 14 in combination with one or more
pharmaceutically acceptable diluents or adjuvants and
optionally one or more compatible and pharmacslogically
active compounds.

15 21. Pharmaceutical composition,
characterized in that it contaiﬁs 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

20 active compounds.

22. Pharmaceutical composition,
characterized in that it contains at least the product
according to claim 16 in combination with one or more
pharmﬁceuticallf_acceptable diluents or adjuvants and

25 optionally one or more compatible and pharmadologicélly
active compounds. |

23. Pharmaceutical composition,

characterized in that it contains at least the product



67 accept i adj uvants and optionally one or nore conpatible
and phar wm”mmmﬂmﬂﬁwve conpounds. 19. Pharnaceutical conposition,
charact eri zedc siteeontains at |least the product 5 according to claim
13 in conmbination with one or nore pharmaceutically acceptable diluents or
adj uvants and optionally one or nore conpad8bl e and pharnacol ogically
active conpounds. 20. Pharmaceutical conposition, 10 characterized in
that” it contai meeerdingtto helaindl?timceconbingtion cvitin ddei oxcoobenat i on
wi th one or nore pharnaceutically acceptable diluents or adjuvants and

‘opti-onal | y one Pharpaeenthently 2cesptabie ndilnente ¥ yadivvantecapdunds.

optionally one or more compatible and pharmacologically

active compounds.



commw Sl%ﬁ rrole
15 -+ ar maceut i cal corrp05| tion, characterized in that it
contains at | east t he product according to cl.aim15 in conbination wth one
or nore PREEASEROTETHAYCERTAIN DOCUMENTSARE NOT AVAILABLEF QR THEROLLOWING
one or NDREASON(Syt i bl e and pharmacol ogically 20 active conmpounds. 22.
Phar maceutical conposition, characterized in that it contains at |east the
product aceording to claim 16, tn conbination with one or nore
phar maceufdcal | y mapznmumummnwjmsmemmms optionally one
or nore conpati bl GPRABHASBEENMINFORMED | y active conpounds. 23.

Phar maceuti cal coMNFMBER($):characterized in that it contains at |east the
pr oduct SEE HIGHLIGHTED 1A NUMIBERS ON ATTACHED LIST.

O - THE IPER HAS NOT YET BEEN RECEIVED.
" (IPEA BAS BEEN monm:n) .
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1A NUMBER(S):
SEE HIGHLIGHTED 1A NUMBERS ON ATTACHED LIST.

O THE INTERNATIONAL APPLICATION HAS NO PRIORITY CLAIM.
IA NUMBER(S)
SEE HIGHLIGBTED IA NUMBERS ON ATTACHED LIST.

O PRIORITY DOCUMENT CURRENTLY UNAVAILABLE.
1A NUMBER(S):
SEE HIGHLIGHTED IA NUMBERS ON ATTACHED usr.

o INTERNATIONAL PUBLICATION TO FOLLOW.
. 1A NUMBER(S):
SEE HIGHLIGHTED IA NUMBERS ON ATTACHED LIST.

0 . ‘A DEMAND UNDER CHAPTER II OF THE PCT HAS SO FAR NOT BEEN RECEIVED
' AT THE INTERNATIONAL BUREAU.
o 1A NUMBER(S):
~ SEE HIGHLIGHTED IA NUMBERS ON ATTACHED LIST.

O THE INTERNATIONAL APPLICATION HAS NOT YET BEEN PUBLISHED
IA NUMBER(S):
SEE HIGHLIGHTED 1A NUMBERS ON ATTACKED LIST

X] YOUR OFFICE IS NOT DESIGNATED
.. 1A NUMBER(S):
" SEE HIGHL]GBTED 1A NUMBERS ON ATTACHED LIST.

1A NUMBER(S):

/ ILES CURRENTLY UNAVAILABLE. WILL FOLLOW AS SOON AS POSSIBLE.
SEE HIGHLIGHTED 1A NUMBERS ON ATTACHED LIST.

O OTHER *
1A NUMBER(S):
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acceptable diluents or ﬂdJ_mLaﬂ.ts and_o.pLJ ona

pkar macol ogi cal 'y active conpounds. .
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(57) Abstract

Novel taxoids of general formula (T), the preparation thereof and pharmaceutical eomposmons containing them are described, wherein
Zisa hydmgen atom or a radical of general formula (II), wherein Ry is an optionally substituted benzoyl radical or a radical Rz-0-CO-
where Rz is an optionally substituted phenyl, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyi, bicycloalkyl, or heterocyclyl radical, Rs
is an aromatic heterocyclic, alkyl, aikenyl, alkynyl cycloalkyl, phenyl or naphthyl radical, R4 is a substituted alkanoyloxy, alkenoyloxy,
alkynoyloxy or cycloalkanoyloxy radical and Rs is an optionally substituted alkoxy radical or a cycloatkyloxy or cycloalkenyloxy radical.
The novel products of general formula (I), where Z is a radical of general formula (II), have remarkable anti-tumour and anti-leukemia
properties.




(57) Abrégé

Nouveaux taxoldes de formule générale (I), leur préparation et les compositions pharmaceutiques qui les contiennent. Dans la
fonnulegen&aleG).Zm&ememamd'hydmmwunndialdefo:muleﬁnéule(m.dlmhqmnemmp:esemeunmdlcal
benzoyle éventuellement substitué ou un radical R2-0-CO- dans lequel Ra représente un radical alcoyle, aloényle, alcynyle, cycloalcoyle,
cycloaicényle, bicycloalcoyle, phényle, éventusilement substitué ou hétérocyclyle, R3 représente un radical alcoyle, alcényle, alcynyle,
cycloalcoyle, phényle, naphtyle ou hétérocyclique sromatique, Re représente un radical’alcanoyloxy substitué, alcénoyloxy, alcynoyloxy
ou cycloalcanoyloxy, et Rs représents un radical alcoxy éventuellement substitué cu un radical cycloalcoyloxy ou cycloalcényloxy. Les
mwmxmodmndcfamuhmcnlem.dmhquenezmmmndwdefmkmmlem) présentent des propriétés
antitumorales et antileucémiques remarquables.
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