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Paclitaxel (taxol), as it is already well-known, is
a diterpenoid extracted from plants of the TaxuS'genus
having anticancerogenic' activity on different forms of
human tumours. Its c¢linical ﬁse still involves .some
drawbacks due to the poor water solubility, which makes
its_administration complex, as well as to the onset of
serious side-effects. Mofeovef, paclitaxel induces
resistance éuickly. Due to' these re&sons, reséarches
have béeq in progress for some vyears aiming at
synthesizing novel paclitaxel analogues which'caﬁse'less

adverse effects compared'with the parent molecule. The

" present invention relates to novel derivatives with

taxane skeleton endowed with a marked anti-tumoural

activity. The novel derivatives have the general

structure 1: _ —
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2 ,
wherein R, and R, are hydrogen atoms, or R; is an

hydrogen atom and R, is an hydroxyl or an acetyloxy
group, or OR,; ang R, together form a cyclic carbonate
gfoua of formula:
. A A

0\\ o]
c/

il
)

Ry, which can be a- o B-oriented, is an hydrogen atom or

an alkylsilyl group, preferably triethylsilyl (TES);'R4

is hydrogen, or the residue

CH CH
3\ / 3
///C.= C
N
CH3 C=0

Ry NH T oW

wherein Rl' is a straight or branched alkyl or alkenyl
group, contéining one to five carbon atoms, ©or an ary.
reSidué) Rz' is a straight or branched alkyi or alkenyl
group,'containing one to five carbon atoms, or an afyl
residue, or a tert-butoxy group.

The 'pqvel derivatives of general formula (1) are
prepared by semisynthesis, starting from the natural
syntons 10-de§cetylba¢catine III (2) and 10-deacetyl-
14B-hydroxybaccatine III (3). For this purpose, they are
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selectively oxidized in position 10 and then esterified

. in position 13 with a suitable acylating agent which

allows to introduce the group Ry.

10

15

When taxanes qf natﬁral or synthetic origin.already
containing the desired isoserine chain in position 13,
20 the molécules_of-structure 1 can be obtained from sad
taxanes by selective oxidation in position 10. As 1t
will be des;ribed hereinafter, the selective oxidation
in position 10 of 2, 3 and of the taxanes already
containing the isoserine chain in position 13, éan be
25 obtained by trea;ment with copper (II).salts.

| 10-Deacetylbaccatine III (2) and its 14f-hydroxy
(3) analogbus can“be ;écovered frcm suitably selected

vegetable material (see. Indena Patent US—5,269,591).
However, and it is one of the objects of the
30 present invention, it is possible to synthesize_taxane'

syntons containing an oxygenated function in position
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- 14, which are therefore useful for thé preparation of

compoﬁnds of structure l, containing an oxygenated
function in position 14,' starting from 10-
deacetylbaccatine III (2). In fact, it has surprisingly
been found that, after protecting the \hydroxyl' in
pdsition 7 of compound 2 as a silyl ether, the.bxidation
to ketone of the carbon in 13 apd the introduction_bf a
B-oriented alcohol function on the carbon in 14 take
place by ' treatment with manganese dioxide. After
protection of the hydroxyls in 10 and 14, for example as
acetates, byi treatment with hydrides, the  13-keto
function is reduced to 13ag-hydroxy. _

| The process, which is schematized below, leads to

the formétion of synton 4, useful for the preparation of

- compounds with structure l.
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From synton 4, after removing the protective groups
with known methods described in literature, for example

using hydrochloric acid to remove the silyl group and a

- base to remove the acetate groups, 10-deacetyl-14p-

hydroxybaccatine III (3) 1s obtained. Therefore, as
mentioned, in order to prepare compounds of formula 1,
10-deacetylbaccatine  III = (2}, 10-deacetyl-14§-
hydroxybaccatine IiI_(}), natural or semzsynthetzc[ or
other taxanes haQing an hydroxyl function at 10 angd
already cohtaining sz'position 13 the 2i1soserine chain
represented by the grohp R4, must be available.

Ii has surprisingly been found that alli these
syntons,‘by treéthent with copper (II) salts, preferably
copper acetate, un&ergo a selective -oxidét;on in
position 10, without need for the protection 0f the
other hydroxyl functions.  For example, 10-
deacetylbacéatine | ITI A2), .lO—deacetyl—14E—
hydroxybaccatine. IIi (3) and the natural taxane 10~

deacét?l-cephalomannine, give the respective 10-keto
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derivatives $~27 in ::1elds from 75 to 85%. The oxidation

generally requires protracted times (100-140 hours) and
an oxidizer excess, and it is carried out at room

temperature and in alcoholic solvent.

0 " O  OR,

5 Ry=Rp=R3=Ry=H
§ Ry=Ry=R4=H;R;=O0H

8 R;,Ry=-C0-0;R3=R4=H

o 0
' on |
c LN
2 Ry=Rp=R3=HiRg= |
CH3

When, 1n the compound of fcrmula . to prepare, the

presence of a cyclic carbonate group between <the

[C]
b
'y

pesitions 1 and 14 is required, synton 2 1S previou

treated with phosgene in pyridine and the resul:ing

carbonate is then oxidized 1in pcsitlon 10 with copper
(I3) acetate, to give carbonate synton £. .

By treatment with bases. diketones 5-8& undergo ;h
inversion in position 7, i:e. ~he hydroxyl in position 7
becomes a-oriented. Syntons 5, § and 8 or optionally
their epimers in position 7, are therefore used for the
preparation of taxanes of structure 1, after protection
6f the alcohelic functions present. The alcohol function

in 13, contrary to the other hydroxyalcochol functions,
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is poorly reactive to silylation and therefore does not

undergo derivatization.

Paor the ester;fication in position 13, the suitably
activated isoserine chains aré used, according to what
repofted in ‘literature for the semisynthesis of
paclitaxel and of its analogues (see. for example Eur.
Pat. Appl. 400971, 1992; Fr. Dem. 86, 10400; E. Didier
et al., Tetrahedron letters 35, 2349, 1994; E. Didier et
al.; ibid 35, 3063, 1994). Preferably, isoserin chains
are used in the activated forms of oxazolidinecarboxylic

acids 93 and %b.

Ria.  COH

N. _D

R, Reanr
~ 7 . .‘:
C >< i OCH

3

In formulae 92 and'ﬁp,'Rl'and RZ' have the meaning
described above. The esterii:cation of the
oxazolidinecarbokylic acids with the taxane syntons and
the subsequent elimination of the protective groups are

carried out as described in literature for the synthes:s

" of paclitaxel and the éhalogues thereof.

Among the compounds of formula 1, compounds 10, 11
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and 12 turned out to be particularly active. Compound 10

is 13-[(2R,38)-3-ter-butoxycarbonylamino-2-hydroxy-3-

isaobutyl-propanoyl]l-10-deacetyl-10-dehydro~-baccatine

III. Therefore, referring to general formula 1, compound-
10 has: R, = R, = K, ORy = B-OH, R;' = iso-But, R,' = t-
BuO. Compound . 11 is 13-[(2R,35)-3-ter-
butoxycarbonylamino—z-hydroxY;B—isdbutyl-propanoyll—lo-
dehydro-10—deacétyl-l4B4hydroxy—ba¢catine. 111 1,14-
carbonate. Therefore 11, referring to general formula 1,
has Ry, Ry = -C0-0, OR3 = B-OH, R;' = iso-But, Rp' = t-.
BuO. S _

_Comﬁound 12 is 13-{ (2R, 3S)~3-caproylamino-2-
hydroxy-3-isobutyl—propanoyl]-1b—dehydro—lo—deacetyl—
14B-hydroxy-baccatine IIl1 1,l4-carbonate. Therefore 12,
referring to geheral formula 1, has Ry, R, = -CO-0, OR4
= B-OH, Rl'_= iso-But, R,' = CgHyq. '

10 Rj = R, = H, Ry = t—butoxy'

t-butoxy

ll Rl, Rz = CO-0, Rzn
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The cytotoxicity data of the compounds 10 and 11

- compared with those of paclitaxel are reported in the .

following Table.



Table - ICSOS of compounds 19, 11 and paclitaxgl on 6 human

tumour cell lines.
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_ _ ICgq (nM)
Cell line | Exposition  Paclitaxel . 10 11
time (h) | -

L1210 (murine

" leukemia) 48 7.0 £ 3.0 0.6% 0.1 2.0 £ 0.1
Al21 (human ovarian) 72 3.740.3 0.8%0.3 1.6%0.2
A549 (human NSCLC) 72 | 5.4 + 0.5 1.9+ 0.3 2.1%0.3
HT-29 (human colon) 72 " 6.0£0.6 0.4%0.1 0.6%0.4
MCF7 .(human breast) 72 4.3£0.1 1.240.2 0.8¢%0.2
MCF7-ADR (resistant) 72 395 + 8.7 13 % 2.2 28 £ 6.2

e e e e e e e e e e o e e e e YR SR S ek S e e G S Y e e T 96 T M W BT e R e G A me e o A A e ) D M G T S A e e G G ML S N A vy e .

- Standard conditions : basal medium = RPMI 1640 + 20 mM HEPES + 2 mM L-

Glutamine.
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--Compounds of formula 1. show surprising advantages

compared with paclitaxel on cell lines resistant to

other anti-tumoural substances, such as adriamycin or

‘cis~platinum. The differences between paclitaxel and

these'products are even more evident in ipn yivo models,
such as athymic nudé mouse with human tumour  implant.
Moreover, it has been found that the_compounds'of the
invention'in-which.R'z is an alkyl'or-alken?l group are
surprisingly devoid of cardiotoxic activity, contrary to
taxol.and the known derivatives thereof, and therefore
they éan advantageously be used in the treatment of
tumours in'cardiopathic patients who cannot be treated
with taxol and its known derivatives. '

The products object of the invention <can be .
incorporated in suitable pharmaceutical formulations for
the administration of the products both parenterélly and
orally. For the intravenous  administration, mixtures of
Chremoform L and ethanoi,' polysorbates or liposomial
preparations  p;epared' with natural or synthetic
phosphatidylcholine or mixtures of natural phospholiipids
in the presence of cholesterol are mainly used.

The following examples further 1llustrate the
invehtion.

Example 1 --.- Preparation cf 10-deacetyi-10-
dehydrobaccating ITI {(5). |

10 g of 10-deacetylbaccatine III (2). (isolaied as
described by G. Chauviere et al., C.R. Acad. Sci. Ser.
ITI 293. S91. 1981) are suspended in 350 . ml of methanol
and added with 65 g of Cu{OAc),. The suspension 1s
stirred at room temperaturé for 120 h. The salts are

filtered off and the solution 1is chromatographed on: 100
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g of silica gel eluting with a hexane/ethyl acetate 6:4

mixture. Upon cr?étallization from ligroin, 9.5 g of (5}
are obtained, M*a m/z 542.

Example 2 - Preparation of 10-deacetyl-10-dehydro-148-

'hydroxybaccatine III 1,14-carbonate (8).

10 g of. 10—deacetyl—l4ﬁ~hydroxybaccating- IIT (3). ..
isolated as described by G. Appendino et al., 3. Chem.
Soc. Perkin Trans I, 2925. 1992, are dissolved in 50 ml
of énhydrous pyridine and treated for one hour with 1.5

eq. of 5% phosgene in toluene at -10°C. The reaction

mixture is poured onto ice and the aqueous suspension is

extracted  with ethyl -acetate,. washing thoroughly  the
organic phase with ailuted .HCl. After drying over
Nazso4r the organic phase is concentrated to dryness.

9 g of 1,14-carbonate are obtained, which are suspended
in 350 ml of methanol and treated with 50 g cf Cu(OAc),
under stirring at room temperature for 120 h. The

suspension is filtered and the solution 1is evaporated 2

'dryness. The residue is chromatographed on 100 ¢ <2Z-

silica gel eluting with a hexane/fethyl acetate 1:.
mixture. 8 g of (8) are obtained, M*a m/z 584.
Example 3 -  Preparation  of 13-[{(2R.38)-3-ter-

butoxycarbonylamino-2-hydroxy-3-isobutyl-propanoyi]i0-

-deacetyl—lo-dehydrobaccatine 111 {19)

[

A solution of 300 mg (1.84 mmol} e?f 7-0-
:rlethylsilyl¥10fdeacetyl-lo—dehydrobac:atine Izl.
obtained from compound (3) (Example 1) by silylatio zin

posiiion 7 with the method described by J. Denis et al.,

" J. am. Chem. Soc. 100. 5917. 1988. in 60 ml of toluene

is added: with. 500 mg of (4S, 5R)-N-(ter-butoxv-

. carbonyl)-2.2-dimethyl-4-isobutyl-5-~oxazolidineecar-
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boxylic acid, 240 mg of dicyclohexylcarbodiimide (1.2

eq.) and 24 mg of N,N-dimethylaminopyridine ' (0.2 eq).
The reaction mixture is kept at 80°C for 2 hours; theh

is filtered and washed with water; the organic phase 1is
concentraﬁed to dryness. The residue 1is treated with
methanol-:ontainidg 0.1% of H,S0, at 10°C. The methanol
solution is diluted with water and the product is
extracted with ethyl acetate} the organic phase is
concentrated to dryness and  the residue is
chromatqgrabhed' on silica gel eluting with

acetpne/héxane 4:6. 350 mg of (10Q) are obtained. M*a m/:z

Example 4 - Preparation -of 13—[(2R333)~3—tert-
butoxycarbonyl-amino~-2-hydroxy-3-iscbutyl-propanoyl]10-

deacetyl-10-dehydro-148-hydroxybaccatine III 1,14-

.carbonate {11).

0.5 g of 7-O-triethylsilyl-10-deacetyl-10-dehydro-
14B-hydroxybaccatine I1T '1,14-carbonate; obta:ned from
compound (8) (Example 2) by silvlation in position. 7
according to what réported by J. Denis et al., J. An.
Soc..loo. 5917. 1988. are dissolved :n 60 ml of toluene:
The solution is.added_with 800 mg of (4S,5R)-N-(ter:-
butoxycarbonyl)—2.Zfdimethyl—é—isobu:yl-i-oxazolidlnee-
carboxylic acid, 400 mg of cyclchexylca:bodlimlde angd 47
mg of N,N-cimethylaminopyridine. The resaction mixsure. is
kept at 80°C Zfor two hpﬁrs;“then 15 filtered and washed
with water and the organic .ﬁhase 1s concentrated o
dryness. Thé residue is treated with methanql'containing
0.1% of H,SO, at 10°C. The methanol solution is diluted
with water and 'the"'product is extfacted with ethyl

acetate; the organic phase is concentrated to A4ryness
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‘and the residue . is. chromatographed on silica gel,

eluting with acetone/hexane 4:6. 580 mg of (l11) are
obtained, M*a m/z 827.

Example 5 -~ Preparation of 10-deacetyl-10-dehydro-148-~

_hydroxybaCﬂatlne I1I (8).

10 g of 10-deacetyl-148- hydroxybaccaulne IIT (3)

are suspended in 350 ml of methanol and added w1th 65 g
of Cu(OAc)z The suspensxon is kept under stlrrlng at
room temperature for 120 h. The salts are flltered off,
the solution is evaporated to dryness and the re51due is
chromatographed on 100 g of silica gel eluting w:th a
hexane/ethyl acetate 6:4 mixture. Upon cfystallization_
from llgr01n, 9.3 g of (ﬁ) are obtained, M*a m/z 558.
Example 6 - Preparation of 10- deacetyl 10- dehydro—
cephalomannine (7).

-0.4 g of 10-deaeetylcephalomannine (J. L. Laughlin
et al., J. Nat. Prod. 44. 312. 1981) are dissolved in 5
ml of MeOH and added with 600 mg of Cu(OAc),. The
reaction mixture is left under stifrxng for 54 hours at

room temperature. After eliminazione of the salts for

‘filtration, the solution The salts are filtered off, the

solution 1s evaporated to dryness and chromatographed on
silica. gel (10 g) using a hexane-acetaie d'ethyl 1:2
mixilure as eluent. 220 mg-cilil} are cttained., M*a m/:
§29. |
Example 7 - Preparatlon'. ef -triecthvlsil léﬁ-
hvdrowybaccatlne 113 (&) .

500-mg_of 7-triethylsilvl-i0-deacetylbaccatine IIX,
piepared according to the method by.J. Denie et.al., J.
Am. Chem. Soc. 100. 5917. 1988 are dissolved in 15 ml of

a ethyl acetate-methylene chioride 9:1 mixture. The
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solution is added with 10 g of MnO, leaving the

suspension at room temperature under stirring for 24

‘hours. After filtration, the solution is evaporated to

dryness and the fésidue is chromatographed on silica gel
(20 g) eluting with a hexane-ethyl acetate 8:2 mixture.
310 mg of 7-triethylsilyl-10-deacetyl-l3-dehydro-14p-
hydroxybaccatine III are obtained (M*a m/z 672), |

300 mg of this product are dissoclved in 2 ml of
pyridine. The solution is added with 910 mg of Ac50.

After 16 hours the reaction mixture is poured onto ice

and then extracted with ethyl acetate. The organic phase

is 'washed with diluted HCl1 ané then with water to

neutrality. After evaporation of  the solvent. the

‘residue is crysfallized from ether (220 mg, M*a m/z

756). The solid is dissolﬁed-in 10 ml of anhydrous THF;
the solution is added with 160 pl of sodium bis(2-
methoxy-ethoxy)aluminium hydridé (65% solution). After
about 10 minutes, 10 ml of a NH /Cl saturated solution
are added, extracting then with ethyl acetate. Th2
organic phase is evaporated,to dryness. The residue s
pu:ified on silica gel (15 g} eluting with a hexane-

ethyl acetate 7:3 mixture. 80 mg of (4) are obtained,.

M*a 716.

Example 8 .~ Preparation of {4S,5R)-N-caproyl-Z-{2.4-
d;methcxyphenyl}-4—lsobuty1-Sqoxazolzdinee_ carboyxyiiz
acrd me:hyl'estef.

g of N4capro?l—ﬁ—isobutyl—lsoserlne methy. ester

n

ar

U]

dissclved in 200 mi of a mixture of arnhydrous THF
and benzene and - the solution 1s treated Wwith 2
equivalents ~of 2.4—d1methox?- benzaldehyde dimethyl

acetale in the presence of 120 mg of pyridinium p--
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16 :
toluenesulfonate. The solution is refluxed for 1 hour.

The solvent is' distilled and the residue is
chromatographed on silica'gel eluting the main compound
with a ethyl acetate/hexane 8:2 mixture. After removing
under vacuum the'solvent from the fractions containing
the desidered isomer, the residue is crystallized from
hexane/isopropyl ether. 2.5 g of'a-compound having m.p.

98°C are obtained.

Example 9 -~ Preparation of (4S,5R)-N-caproyl-2-{(2.4-
dimethoxyphenyl)-4-isobutyl-5-oxazolidinee carboxylic
acid '

2 g of the compound of Example 8 are suspended in
50 ml of a mixture of methahol aquéous :8:2) containing
5 g of choj. The reaction mixture 1s left under
stirring until comblété dissolution of the isoserine
derivative. The reaction mixture is carefully acidified
to PH 5. with stirring, in the presence of ethyl
acetate. The aqueous phase 1s .discarded, whereas the
organic one is dried = over sodium sulfate and
concentrated to.dryﬁess at low temperature under vacuuﬁ;
The residue 1s dissclved in é.toluene/me:hylene chlor:de
mixture and it is ready for the reaction with the

sa2lected taxanes.

[¥%)

Example 10 —'Preparaﬁicn of 13-{:{ZR, Si~3-:aproylaminc-
2-hydroxy-3-isobutyl-propanoylj-10-dehyéro-10-deacetyl-
14pB-hydroxy-baccatine III 1,l4-carbonate {(12)

5 ¢ 6f 1,l14-carbonate-7-TES-10-dehydro~-baccatins
IfI ére:dissolved in 100 ml ci a mixture oif toluens ang
methylene chloride in a 8.2 ratio, together with & g of
(4S,5R)-N—caproyl¥2—(2.4-dimethoxyphenyl)-4-i$obutyl-5-

oxazolidinee carboxylic acid. The reaction mixture 1is
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added with 500 mg of 4-dimethylaminopyridine anéd 2.5 g

of 1.3—dicy¢lohex?lcarbodiimide, then heated for 2 hours
under mild refiux until the reagents diséppear. The
compounds ' insoluble in the medium are filtered off and
the solution is concentrated to déryness. The residue is
taken up with' 50 ml of methanol/HCl (0.01%) and ﬁhe
reaction mixture is left at room temperature for 1 hour.
The solution ié alkalinized to pH 5 and concentrated to
dryness in the vacuum. The résidue is chromatdgraphed_on

a silica gel column eluting with a methylené

chloride/methanol 98:2 mixture. Upon crystallization

from ethyl acetate, 1.2 g of compound (12} are obtained.

Example 11 -  Solution of compound (18) for the

parenteral administration

Compound 10 _ ' 2 mg
Cremophor EL - S 175 mg
Absolute alcohol q.s. to 0.4 ml.

- Example 12 -~ Solution of compouné  {11) for the

parenteral administration

Compound 11 : L 2 mg
Cremophor EL ' ' 17s mg
Absclute alcohol _ g.s. to 0.4 ml.

Example 13 - Tablets ¢ontaining compound {i0)

- Compoungd 10 _ 1c mg
Cross-~linked sodium carboxymethvl cellulaose _15. mg
Lactose (spray dried} ' _ 41.5 mg
Microcrystalline cellulose _ 43 mg
Colloidal silicon dioxide 0.5 mg
Magnesium stearate ) : 1 mg.

Example 14 - Tablets containing compound {11)

Compound 11 _ 10 mg
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Example 15 - Capsules containing compound (10)
Compound 10 '

Lactose {spray dried)

Microcystalline cellulose

Pre~gelatinized starch

. Magnesium stearate

Colloidal silicon dioxide _
Example 16 -.Capéules.containing compound (11)
Compound_ll

Lactose (spra& dried)
Microcrystalline cellulose
Pre~-gelatinized starch

Magnesium stearate

‘Cclloidal silicon dioxide

10
30

48.

10
1

0.

10

30
48.
10

5

5
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Cross~linked sodium carboxymethyl cellulose 15 mg
Lactose (épray dried) 41.5 mg
Microcrystalline cellulose . 40 . mg
Colloidal silicon dioxide 0.5 mg
Magnesiﬁm stearate i} i  mg.

mg
mg
mg
mg
mg
mg.

. mg

‘mg

mg .
mg
mg

mg.
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1. 10-Deacetylbaccatine  III - and 10-deacetyl-148~

hydroxybaccatine III derivatives of formula (i}

wherein Rl and Rz.are hydrogen atoms, or R; 1s an
hydrcgen' atom and Rz is an hydroxyl o¢r an acetyloxy
group, or OR, and R, together form a cyclic carbonatle
group of formula: .
_ A 4
0 0.

.\\"//

13

i
o]

, which can be a- o f-oriented, 1is an hydrogen atom cr

w
(9]

an alkylsilyl grdup; preferably triethylsilyl! (TES); R,

is hydrogen, or the residue
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~or an isoserine residue of formula A: l“"l""“"lll
. . . * ¢ L M s ¥

)ok
RZ" " ' )
Ry \ |
OH

wherein Rl' is a straight or branched alkyl or alkenyl

PCT/EP96/00904

group, containing one to five carbon atoms, or an aryl -
residue; RZ' is a straight or branched alkyl or alkenyl
grbup, containing one tq.five carbon atoms, or an aryl
'residue, or é tert-butoxy group.__
2. A compound adcofding'to claim 1, selected from the
group consisting: _
- i0-deacetyl-10-dehydrobaccatine II
- 10-deacetyl—10-dehydro—14§-hydroxybaccatine'III;
- 10edeacetyl-lo-deh?drocepha1omannine;
-  10-deacetyl-10-dehydro-14fB-hydroxybaccatine I:I
| 1,14~¢arbonate;
- 13—{(ZR,3S)-3-tert-butoxy;arbonylam1no—2—h7droxy—3-

' isobutyl-propanoyl]10—deacetvl-10—dehydrobaécatine

TT.
4,

(2]

- [(ZR 3S)-3-tert- bufoxycarbonylamluo— hva*oxy 3~
1sobutyl-propanoyl)}il-deacetyi-10-dehydro-146-
hydroxybaccatine III 1.l4-carbonate:

- 13—:(2R,3s}53-céproylam1no-Z-hydroxy-séxsobuty;-
prcpanoyi]-10—dehydro—10-deacetyl—14p—hydroxy—
baccatine III 2,14-carbonate.

3. A proééss _ _fof .__tne preparation of 10-

deacetylbaccatine '_ 111 and 10-deacetyl-14§-

hydroxybacéatine_III derivatives according to claim 1,
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(B)

wherein Rl;-_Rz, Rg and R, have the meanings define&

above, | _ _

a) when R, = H or OH, or OR; and R, are together a
carbonate ' group, and Ry # H, are oxidized in
position 10 by treatmeﬁt with coppe:(rl) salfs;'and
optionally deprotected in posit:ion 7

b) when RZ = Ry = H, are oxidized in position 10 by
treatment with copper(II) salts and optionally
(previous silylation in 7 when_Rg = H) esterified 1in
position i3 'w1th- acylating agents whlép allow zc
introduce the group R, # H.

4. A process for the preparation ¢f syntons of formulé

B accerding to ciéim 3, wherein R, = OE and R, = H,

characterized in that a 7-trialkylsilyl-10-

deacetylbaccatine III (or the. 7—épimer) thereof is

subjected to a selective oxidation in position 13'and a

simoultaneous B—hydrdxvlation in position 14 by

-

treatment with manganese ‘dioxide, the resulting 7-

!
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trialkylsilyl—lo—deacetyl—l3—dehydro-14B—hydroxybac—
catine III (or the 7- eplmer thereof) is acetylated in 10
and in 14 and the 7- trlalky151ly1 -13- dehydro-l4B—
hydrdxy—l4-acetylbaccatine III (or the 7- eplmer thereof )
is subjected to a reductlon with hydrides, to obtain the
corresponding 13B-hydroxyderivative.

5. Syntons of formula B according tec claim 3.

6. Intermediates of formula 9b:

3

b

wherein R,' has the meaning described above.

7. Pharmaceutical ccmpositiohs containing as the active
ingredient one or more compouhds cf formula 1 according
TO ciaim 1, with Ry = H.

8. Pharmaceutical compoéitlons according to claim 7,
which can be administered barenterally or orally.

9. Compounds of clalms 1-2 as anti-tumoural agents.

10. The use of taxanes of claim 1, wherein R'z'ls an

.alkyl or alkenyl group,.for the preparation of

medicaments useful for the treatment of tumours in

AT A



