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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

15

structure 1: _ —
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"Gazzetta Chimca Italiana", 124, 1994, describes met hods for
oxi di zi ng the hydrex———of  10- deacetyl baccatine |I1.
"Het erocycles”, Vol. 38 No. 5, 1994, describes new taxol related

di t%er penes isolated 25 fromthe roots of Taxus Yunnanensis
( Taxi yunnani ne" 2L present invention relates to novel der PEIEPIHONS ¢ h
taxane skeleton endowed wth a marked anti-tunoural activity. The

novel derivatives have the general structure 1. REPLACEMENT SHEET 30
[err] 5 10 20 25 30 2

wherein R, and R, are hydrogeﬁ 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
5 0\\ o]
c/
1l
o]
Ry, which can be a- o B-oriented, is an hydrogen atom or
an alkylsilyl group, preferably triethylsilyl (TES); Ry
10 is hydrogen, or the residue
. . . : CH , CH
: _ 3\ / 3
~N
ot
or an isoserine residue of formula A:
15 '
R./u\NH Q @
| 2 - lCl
: - . ]
OH
wherein Rl' is a straight or branched alkyl or alkeny;
group, containing one to five carbon atoms, Or an ary.
25 reSidué} Rz' is a straight or branched alkyi or alkenyl
group,'containing one to five carbon atoms, oOr an afyl
residue, or a tert-butoxy group. '
The 'nqvel derivatives of general formula (1) are
prepared by semisynthesis, starting from the natural
30 syntons 10-deécetylba¢catine ITY (2) and 10-deacetyl-

14B-hydroxybaccatine III (3). For this purpose, they are



WO 96{29321 PCT/ EP96/ 00904 2

wherei-n—Rlerr] and-Rfe+J—are hydr-eg-én—atons',——e;—'—R[—err] | s—an—hydrogen. atom
and R2 is an hydroxyl or an acetyloxy group, or OR[err] and R err]

toget her fory, |lic carbonate group of formula: , err] 5
Rlerr], whi cw@?&xﬁé [err]-oriented, is an hydrogen atom or TFERRIN |y
group, preferably triethylsilyl (TES); Rerr] 10 I s hydrogen, or the

residue [err] or an isoserine residue of fornmula A: 15 [err] 20 wherein
Rlerr] is a straight or branched al kyl or g kenyl group, containing one to

five carbon atonge;QktdPedfYbxidized 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



25- residue; Rlerr] 1is a straight or branched al kyl or al kenyl group,
~cont ai ni rg—one to five-carbenr atons, or.an aryl residue—or a tert-butoxy
group. The novel derivatives of general formufa (1) are prepared by

sefri synt hesi Swogshadsying fromthe natural 30 synt ons

10- deacetyl baccatine [I1l (2) and 10-deacetyl- 14[err]-hydﬁ§¥?ﬁ&ﬂﬂﬂﬁ'ne
11 (3). For this purpose, they are WD 96/ 29321 :

PCT/ EP96/ 00904 3 sel ectively oxidized in position 10 and then esterified in
position 13 with a suitable acylating agentgwhich allows to introduce the

glr_?ggds[ err]. 5 [1Qr,r]w&£&nl5a¥be@ngééaefa fse2UTAr OfnsY BrRehirGt 95k 0id?
' compounds of structure 1, containing an oxygenated
function in position 14,' starting from 10-
deacetylbaccatine III (2). In fact, it has surprisingly
5 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
10 protectibn_of the hydroxyls in 10 and 14, for exampie 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

.15  compounds with structure J]l.




contai ning the desired isoserine chain in position 13, 20 t he nol ecul es
of structure 1 can-he obtained fromsaid taxanes—by sel estinveoxidation in
position 10. As it will be described hereinafter, the selective oxidation
in-position _10 of 2, 3 and of the taxanes , already containing the
i.soserine chyY®®¥3*osition 13, can be 25 obt ai ned by t r BETHERSOGH04
copper (I1) salts. 10-Deacetyl baccatine IIl1 (2) and its 14[err]-hydroxy (3)
anal ogous can be recovered fromsuitably sel ected vegetable nmaterial (see.
| ndena Patent US-5,269,591). However, and it 1is one of the objects
of the 30 present invention, it is possible to synthesize taxane -
syntons containing an oxygenated function i-n position WO 96/ 29321
PCT/ EP96/ 00904 4 14, which are therefore useful fqQr the preparation of
conpounds of structure 1, containi ngACM nat@ ESD_

10

From synton 4, after.removing'the protective groups
with known methods deécribed in literature, for example

15 using hydréchloric acid to remove the silyl group and a
_base to remove the acetate groups, 10-deacetyl-14p-~
hydroXybaccatihe ITII (3) 1s obtained. Therefore, as
mentioned, in order to prepare compounds of formula 1,
10-deacetylbaccatine  III = (2}, 10-deacetyl-14§-

20 hydroxybaccatine IiI_(}), natural or semzsynthetzc[ or
other taxanes haQing an hydroxyl function at 10 and
already cohtaining sz'position 13 the isoserine chazin

represented by the grohp R4, must be available.

Ii has surprisingly been found that alli these

25 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—

30 hydroxybaccatine. IIi (3) and the natural taxane 10~

deacét?l-cephalomannine, give the respective 10-keto



function *

protecting

the oxi dati on weg ofss:

in

t he

position - 14; starting from 10- deacerylbaccatine 
11 (2). In fact,

It has surptrisingly—5 ‘been- found that, after.
hydroxyl in position 7 of conpound 2 as a silyl ether,

sope of the .carbon in 13 and the introduct i’@@*&g{ggp S04

[err]-oriented al cohol function on the carbon in 14 take pla

tr eat nent

W th

manganese di oxi de. After 10 protection of the

hydroxyls in 10 and 14, for exanple as acetates, by treatnment wth

hydrides, the 13-keto function is reduced §o 13[err]-hydroxy. The

- process, which is gahiemiiveedshel ay, - :@ads ta-drer s aldredga0N Bie YHHRL Rn
useful for the preparation of 15 conpounds with structure 1. [err]
96/ 29321 generally requires protracted timegT/(RP§~3890AoBrfsdr rdnd

20

25

30

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

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

presence of a cyclic carbonate group between <the

pesitions 1 and 14 is required, synton 2 1s previously

treated with phosgene in pyridine and the resul:iing

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. the 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,



5 10 Fromsynton 4, after renmoving the protective groups with known net hods
descrrbed—rn-l|terarure——f0f exanpte—t5—  using—hydrochl ortrec—act+e—te-
renove the silyl group and a base to renove the acetate groups,
10-deacet yl - 14¢®s¢idoszahydr oxybaccatine 111 (3) is . obtai n%m;;%&ﬂ ore,
as nentioned, in order to prepare conpounds of formula 1,
10-deacety|baccat|ne _ 1] (2), 10- deacetyl-l4[err}- 20

" hydroxybaccatine Il (3), natural or semisynthetic, or other-taxanes
havi ng an hydroxyl function at 10 and already containing in position 13 the
isoserine chain rapreatigd rRacthieegtoupiRyeationmdnl bhed¥dbtabhges! hokas
surprisingly been found that all these 25 syntons, by treatment with
copper (I1) saltsunﬁﬁéﬁérQBFyvébb@%#U“hcetate ~undergo a selective-
oxi.dati on in positi 1 r ctyiq0n r
hydr oxyl functi ons. #or ghemggbgyif{§g¥hgg> %Jgéﬁléygi 3dccat ngﬁt259$
|11 (2), aci&vdeadeuybsé#ﬁnerhha&ﬁs aﬂmuhsn@dxumfﬂrdwhglté whik

and the natural taxane 10-
5 reported 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
10 are used in the activated forms of oxazolidinecarboxylic.

acids 93 and %b.

F} l‘z h! ' ()
Zk\\(:,/ ';:><::\ : ‘s\c:/’
| 1l OCH,
_ . _ () .
Sa
- OCH,
9b

25 In formulae 9a and'ﬁp,'Rl'and R,' have the meaﬁlng

described _abqve. The esterif.cation of the

oxazolidinecarbokylic acids with the taxane syntons and

the subsequent elimination of the protective groups are

carried out as described in literatufe for the synthesis
30 " of paclitaxel and the éhalogues thereof.

Among the compounds of formula 1, compounds 10, 11



- dEaCetyI-cephathannine give the respective 10- ket 0 WD 96/ 29321
PCT/ EP96/00904 6 derivatives=5-7 in fields-from75 to 85% The oxidation
generally requires protracted tines (100-140 hours) and an oxi di zer excess,

and it is carg ( at roomtenperature and in al coholic L
Rlerr]=Rerr] Sg%ﬁgﬁR[ err]=H [em)] 6 R grr] =R er'ri :R[Sgéér"?&hfm&;
Rlerr]=0H4 8 Rlerr],Rerr]=-COQ Rerr]=Rerr]=H[err] 7 '

Rlerr]=Rerr]=R[err] =H, R err] Wen, in the conpound of formula 1 to
prepare, the 20 presence of a cyclic gcarbonate group between t he

positions 1 and 14n5S7petidied ouS WY He Ddrk iAWY laktliveat 8dmpdbad 10

phosgene in pyridine and the resulting :
is 13-[(2R,38)-3-ter-butoxycarbonylamino-2-hydroxy-3-
‘isobutyl-propancoyll-10-deacetyl-10-dehydro~-baccatine
III. Therefore, referring to general formula 1, compound-

5 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,
10 has Ry, Ry = -CO-O, ORy = B-OH, R;' = iso-But, Ry' = t-.

BuO. - | ) | -

. _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,

15 | referring to geheral formula 1, has Ry, R, = -CO-0, OR4
= B-OH, Rli_; iso-But, R,' = CgHyq. '

10 Rj = R, = H, Ry = t—butoxy'
12 Ry, Ry

| C0-0, Ryr = t-butoxy



carbonate is then oxidized in position 10 W th copper (rry acet at e, . . to-give ’

carbonare-synton—8—‘25———— —By—treat nent—wi-th—base B
~undergo an inversion in position 7, i.e. the hydroxyl in position 7. becones
[-err]-orientwgogngyfitons 5, 6 and 8 or optionally their epb@h?s&t{&sm .
position 7, are therefore used for the preparation of taxanes of Structure
1, after protectlon 30 of the alcoholic functions present. The al cohol

function in 13, contrary to the other hydroxyal cohol functions, WO
96/ 29321 9 PCT/ EP96/ 00904 7 is

poorly reactive to sThyl aytotogidityenatar @ 0the NObMbOGREH010 and 11
derivatization. For the esterification in 305|t|0n 13, the suitably

acti vated |soseFPHEaEﬂﬁ| Hithr $heeed OhcPAFAiREXED PRAt ISPOrtedpoin ethe .jn
l.iterature Fol%%@gngnggﬁgntheS|s | of paclitaxel and of its anal ogues
(see. for exanple :



Pat.. Appl. 400971, 1992; Fr. Dem 86, 10400; E. Didier et eI, o
letters 35, 2349 1994: E—Bidier et al.:  ibid-35, 3063_199ETH'§%'§£:§€§§EEN

Preferably, isoserin chains 10 are used in the activated f

oxazol i di necar kg yérgaziaci ds 9a and. 9b. [err] 9b 25 _ In fornul ae 9a
and 9b, R{err] and Rerr] have the neaning descri bed abov ePCT/EPIf(§a04:
esterification of t he oxazol i di necarboxylic acids with the taxane
syntons and the subsequent elimnation of the prOteCtiVG’gruupb dre cdrried’

out as described in literature for the synthegis 30 agl i

t he anal ogues ‘thereof. Among the conmpounds of fornula 1

WD 92/ 29321 ' |
12 turned out to be particularly active. Cbnpound 10
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is 13- [(2R 3S) - 3-t er - but oxycar bonyl ami no- 2- hydr oxy-3- - -
1 sebuty—pr opanoy-—o—deacet-yl - 10—dehydr 0- baseatire |11. TheLeLoLer_—-

referring to general formula 1, conpound 5 10 has: R err] Rl err] H,
(R[err] = (<% Rlerr] = iso-But, Rerr] =1t - BuQO oun_d
i s 9,5 ,3S)-3-ter- mm'g%

butoxycarbonylanlno 2 hydr oxy- 3-i sobut yl - pr opanoyl ] - 10-

dehydr o- 10- deacet yl - 14[ err] - hydr oxy- baccat i ne’ 1] 1, 14- carbonate.
Therefore 11, referring to general formulaii, 10 has Rlerr], Rerr] =
-CO- O Rerr] = [er¢dmgdindd fo]formﬁpaBlit,sﬁvﬁrédrprltsn@-'chd '

12 IS 13-[ (2R, 3S)--3- capr oyl am no- 2-
hydr oxy- 3- i sobut SPRpRERANW}ER- 1P2eleifiated 10ndegebl y|lines resistant to

1l4[ err] - hydroxy- $@E§?tIREIRFL %T%ébf%hgﬁqgkg Thelgifrgslédrégeﬁc referrlgg

to general formula

i so-But, Rerr]: cfsqﬂm]ztd[nerr]rhe[eaikf&ﬁeﬂ&rr]bawB[earrbaelttaﬂErrdncF
t- butoxy 30 . 1 Rerr], Rerr] =CO0O Rerr] =t-butoxy 12
Rerr], R[e?r] _th§g)p;quqqs-aqqequq{@9¢? evident in in vivo models, =

such as athymic nude 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
10 taxol and the known derivatives thereof, and therefore
they can 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
15 - 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
20 phosphatidylcholine or mixtures of natural phospholiipids
in the presence of cholesterol are mainly used.
The following examples further 1lluétrate the

invention.

Example 1 ~. . Preparation  cf 10-deacetyl-10-
25 dehydrobaccatine III (3).

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

'30 stirred at room temperature for 120 h. The salts are

filtered off and the solution 1is chromatographed on 100



10 [err] WD 96/ 29321 PCT/ EF96/ 00904 10 [err] WD 96/ 29321
PCT/ EP96/ 60904 Conpounds—of—fornul a 1 :show strptri si ng advantages eonpared

with paclitaxel on cell lines resistant to other antl-tunDuraI _

‘substances, suggogsezgdri anycin or .cis-platinum The differencga, mﬁ@ﬁ

paclitaxel and 5 these products are even nore evident in in V|v8 el's,
- 12

g of silica gel eluting with a hexane/ethyl acetate 6:4
mixture. Upon crystalllzatlon from ligreoin, 9.5 g of (5)
are obtained, M*a m/z 542.
Example 2 - Preparation of 10-deacetyl-10-dehydro-148-
5 'hydroxybaccatine III 1,14-carbonate (8).
10 g of. 10-deacetyl-14p-hydroxybaccatine III (3), .
isolated as described by G. Appendino et al., 3. Chem.
Soc. Perkin Trans I, 2925. 1992, are dissolved in 50 ml
of anhydrous pyridine and treated for one hour with 1.5
10 eq. of 5% phbsgene .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
Nazso4 the organic phase 1s concentrated to dryness.
153 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
suépension_is filtered and the solution 1s evaporated <2
'dryness. The residue is chromatographed on 100 ¢ =2Z-
20 silica gel eluting with 'a hekane/ethyl acetate l:.
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)

[

25 A solution of 300 mg (1.84 mmol} cs

~J

™

hd
-

:rlethylsilyl¥10fdeacetyl-lo—dehydrobac:atine et
obtained from compound (3) (Example 1f by silylatio zin
posiiion 7 with the method described by J. Denis et al.,

~ 3. am. Chenm. Soc. 100. 5917. 1988. in 60 ml of toluene

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

- carbonyl)-2.2-dimethyl-4-isobutyl- 5-oxazolld1neecar—



such as athym c nude nouse with human tunour inplant. Mreover, :
beer—ound t hat +he—eetpounds of the—i-nventi-er—t+A—which RH-:LF-F-]-—I-s_a,n_a,L-kyI
or al kenyl group are surprisingly devoid of cardiotoxic activity, -
t axQb z;he known derivatives thereof, and theref e _they can

advant ageously used in the treatnent of tunours in ﬁ?ﬂﬂg¥ '

to- 10

patients who cannot be treated with taxol
products
sui t abl e phar maceuti cal

object of the invention can be 15 i ncor por at ed

bot h parenteralbbxgm@coeﬁhby E06 Wy b?t@i%?QQH§e§9ﬂE9f§66f4$£Hb

of Chrenoform L an

et hanol pol ysorbates of |iposom al preparat
wi t heg.datandl 24 g oSyt Nedmeﬂﬁylamnﬁnmﬁuﬂn@l choz

m xtures of nat

pr epar ed
used. The
1 -

it has.

contr ar y

and its known derlvatlves The_

in

formul ations for tjye admi nistration of the products

%X&UI’ es .

I ons
i eg)or
are mainly

foll g,kal % gﬁ%: :a xqf’ﬁ?t H‘(?Pq‘%tlef%e{lci? fhm? bglr‘}g?on Eﬂarrpl e

PrepaﬁétEQﬂtereﬁfand vasHeacelivh- ¥atefd d8BYdeghaceabhhse! bk (5)-

5 concentrated to dryness The residue 1is treated

with

methanOL-:ontalnlng 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

10 chromatographed  on silica gel eluting

is

with

acetone/hexane 4:6. 350 mg of (1Q) are obtained. M*a m/:

A . 785. .
Example 4 - Preparation - of $3-((2R,38)=3-

tert-

butoxycarbonyl-amino~-2-hydroxy-3-iscbutyl-propanoyl]10-

15 deacetyl-10-dehydro-148-hydroxybaccatine IIr
- _carbonate (11).

1,14~

-y A

0.5 g of 7-O-triethylsilyl-10-deacetyl-10-dehydro-

14B-hydroxybaccatine II? '1,14-carbonate; obta:zned

from.

compound (8) (Example 2) by silvlation in position. 7

20 according to what reported by J. Denis et al., J.

Am.

Soc. 100. 5917. 1988. are dissolved :n 60 ml of toluene:

The solution is added with 800 mg of (4S,SR)-N-(ter:-

butoxycarbonyl)}-2 2 -dimethyl-4-isobuszyl-3-oxazolidinee-

carboxylic acid, 400 mg of cyclohexylcarbodiimide and 42

25 mg of N,N-dimethylaminopyradine. The rsaction mix:tu

re is

kept at 80°C for two hours, then 15 f:iltered and washed

with water and the organic phase 1s concentrated o

dryness. The residue 'is treated with methanol containing

0.1% of H,SO, at 10°C. The methanol solution is diluted

30 with water and the product is extracted with

ethyl

acetate; the organic phase is concentrated to A4ryness



10. g of 10-deacetyl baccatine Il (2), (isolated as described by G
Chauviere-et al., C. R  Acad:-—Sci. Ser. Il 293.-591. 1981) are suspended in
350 mM of nethanol and added with 65 g of Cu(OAc)[err]. The suspension is

30 stirredwidog@esp tenperature for 120 h. The salts are fj rﬁ;n@ﬂ mf
and the solution is chromatographed on 100 WD 96/ 29321 H:‘t '

PCT/ EP96/ 00904 12 g of silica gel eluting with a hexane/ethyl acetate 6:4
~m xture. Upon crystallization fromligroin, 9.5 g of (5) are obtai ned,
Merrla nmlz 542. Exanple 2 - Preparation o014 :
10- deacet yl - 10- deinddr achb4| ergslidue . ishydhesphecgaapned | | énl, d4ricay baspat e
(8). 10 g of. 10-deacet -14Lerr - hydr oxybaccatine I1I1l1 (3), isolated as
described by G AfpEridihoWithaacetpneshenananct: or 1680 TRANSEl | (2DP5.are092,
are dissolved in Qi inef a*aygyougzpyridine and treated for one hour wth
1.5 o '

Example 5 -~ Preparation of 10-deacetyl-10-dehydro-14(-

5 - hydroxybaccatine III (6). _
10 g of 10~deacety1—14B-hydfoxybaccatine IIT (3)
are suspended in 350 ml of methanol and added with 65 g
of Cu(OAc)z. The suspension is kept under stirring at
room temperature for 120 h; The salts are filtered off,
- 10 the solution is evaporated to dryness and the résidue is
chromatographed on 100 g of. silica gel eluting with a
. ' hexane/ethyl acetate 6:4 mixture. Upon cfystallization_
from ligroin, 9.3 g of (§) are obtained, M*a m/z .558.
Example 6 - Preparation of 10-deacetyl—10-dehydro—
15  cephalomannine {7). | '
-0.4 g of 10-deaéetylcephalomannine (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 stifrx-ng for 54 hours at
20 room tempe;ature. ‘After eliminazione of the salts for
‘filtration, the solution The salts are filtered off, the
solution 1s evaporated tb dryness and chromatographed on
silica. gel (10 g) using a héxane-acetaie d'ethyl 1:2
mixiure as eluent. 220 mg-ci=!7} are cttained., M*a m/:
25 §29. |
Example'-_7 - Préparatlon'. qf 7-triethylsilyl-1483-
hydroxybéccatine 113 (&) |
500 mg of 7—trlethylsilyl-lo—deacetylbaccailne 11z,
piepared according to the method by.J. Denis et.al., J.
30, Am. Chem. Soc. 100. 5917. 1988 are dissolved in 15 ml of

a ethyl acetate-methylene chioride 9:1 mixture. The



10 eq. of 5% phosgene in toluene at -10[err]C. The reaction nixtufe S

poured-—onto ice and—t-Re—agueous suspensi on +s—extraeted W t h—etiy—eaeetate,
washi ng thoroughly the organic phase with diluted HO. After drylng

; the organic¢ phase is concentrated to drﬁ?ﬁﬁ?s
of 1, 14- car bonate are obt ai ned, which are suspended in 350 nethanol

over Na[err]

and treated W t

h 50 g of Cu(Cmc)[err] under . stirring at room

tenperature for 120 h. The suspension is filtered and the solution is

evaporated to d
silica gel el
(8) are obtaine

ryness. The residue is ighronmatographed on 100 g

of 20

dbiQfioM ths amadwxang/at hilb @cebetennbal MeXiuhg. 8ne of

d, Merr]Ja miz 584. Exanple 3 paration of

13-[ (2R, 3S) - 3- tsnspbnsmxycartbonwlamtmpgrnyerexw@qrsoemyrlmorfa»rxoyZ*} 10-

drobac ine III A __salution
¥’ %?tcfl et H‘?fltgg%% 10tasacec}lultlfﬁsd"eshuy?ljv%%%rcactadl ngg "
11 obtained fraﬁyﬁeaﬁouml the fduaug eisl)cHismiitograbhedi Bnpesiic¢ongdiwith

deacetyl - 10-deh
(1.84 mol)

t he nmet hod desc
in 60 n1 of3 t ol

ribed by J. Denis et al., J. am Chem Soc. 100. 5917.
téReg) eluting with a hexane -ethyl acetate 8:2 mixture.

310 mg of 7-triethylsilyl-10-deacetyl-13-dehydro-148-

hydroxybaccatine III are obtained (M*a m/z 672),

300 mg of this product are d&issclved 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 bf .the solvent the

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

15

20

i8]
wn

30

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 hydride (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 eveporated,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,.

1988.

M*a 716.
Example 8 -~ Preparation of {4S,5R)-N-caproyl-Z-{2.4-"
d; methcxyphenyli-4-1sobutyl-5-oxazolidines carboyxyiiz

c1d methyl ester.

fu

n

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

arse dissclved in 200 mi of a mixture oI anhydrous THF

end benzene and - the sol.;-on 1s treated with 2

equivalents ~of 2.4—d1methoxy- _benzaldehyde' dimethyl

acetale in the presence of 120 mg of pyridinium p--



300 is . added with 500 nmg of (4S, - 5R) -N-(ter-butoxy-
~carbonyl)-2.2-di net hyl - 4-i sobut yl - 5=oxazol i di meecar= WO 96/ 29321

PCT/ EP96/ 00904 13 boxylic acid,~ 240 ng of dlcyclohexylcarbod||n1de (1.2
eg..) -and 24 wo oghedh N- di net hyI anm nopyridine (0.2 eq). The "
nixture is kept at 80[err]C for 2 hours, then is filtered and washed W th
wat er; the organic phase is 5 concentrated to dryness. The residue

is treated with nmethanol containing 0.1%of Herr]SQJerr] at 10[err]C The
~methanol solution is diluted with water andéthe product is extracted with
ethyl acetate; tbelwsmesnilfomaase |'xmecomnm:rc&ieﬂs rtamuxddy156551 ha.

t he resi due Is 10 chr omat ogr aphed gel eIutlng
with acetone/ hex®h@ 4:1v85¢ nyisf (@B?tb%%e%bt eﬂ’ﬁied tﬂFerr}'ashih?_e 785s

Exanple 4 - cpFifPaddtdpiea o sleéJ(é¥1:%9ué§ﬁ§”Ehe main compound

with a ethyl acetate/hexane 8:2 mixture. After removing

5 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-

10 dimethoxyphenyl)-4-isobutyl-5-oxazolidinee carboxy---
acid. _ |

. 2 g of the ¢ohpound of Example 8 are suspended in

| 50 ml of a mixture of methahol aquéous :9:2) containing

5 g of choj. The reaction mixture 1s left under

is stirring until comblété dissolution of the isoserine
derivative. The reaction mixture i3 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

20 concentrated to. drynass at low temperature under vacuuﬁ;
The residue is dissclved in a.toluene/me:hy;en chlor:de
mixture and it is ready for the reaction with the
szlected taxanes. |
Example 10 —'Preparaﬁicn of 13—{{2R,3$1~3-:aproylaminc-

2s 2-hydroxy-34isobutyl—prcpanoyl]-lo—dehvéro—lﬁ-dea:etyi-

14pB-hydroxy-baccatine III 1,l4-carbonate {(12)

n

¢ of 1,l4-carbonate-7-TES-10-dehydro-baccatins

fI ére:dissolved in 100 ml ci a mixture oif toluens ang
methylene chloride in a 8.2 ratio, together with & g of

30 (4S,SR)-N—caproyl¥2—(2.4-dimethoxyphenyl)-4-i$obutyl-5-

oxazolidinee carboxylic acid. The reaction mixture 1is



carbonate (11).

ey

14[err] - hydrg,

(Exanpl e 2)
by J. Denis et al. J.
t ol uene.

but oxycar bonyl

S BEEN

1,14- alned from

in posi accordi ng fgﬂﬁﬁ“@

100. 5917. 1988 are dissolved in 60

atine Il

. but oxycar bonyl - am no- 2- hydr oxy- 3- |sobutyl - propanoyl ] 10- 1*THS '
deacety—30- dehyeto—t4fer+] - hydr €t HisiBeéh Replaced .~ |11 | _L_§%EELHA
- 0.5 g of 7-0- tr| et mlﬁumu acetyl 10- dehydrREPLACED

yl ation
Am Soc.

The solution is added with 800 ng of (4S,5R)-N-(tert-
4-i sobut yl-175- oxazol i di nee- carboxyllc aC|d

)-2, 2-dinethyl-

400 ng of CyC|OQ&6¥éCﬁ&EHdeU‘G% ax 403 Zmethy dhi¥opyridine  and

N, N-di met hyl am nopyri di ne.
then is ¢fl1 ée@h%%ﬁééa\mgﬁlML% . ahflen hkeatedinfer phakeurs

|ng

hour s,

qoncentrated to
0.1%of Herr]S
angompdrendPr Qﬂwiubles iRXthaChRdiuW ldre &filtera@eistfe; and he

W th water
organic ph%se

10

15

20

3]
W

30

_from ethyl acetate,.

Example

The reaction m xture is kept at 80[err]C fo

I’IESS

d d h I
AT e ofer Pl e FRnof o8t hd o SeeBarRbr et T

is concentrated to dryness
the solution is concentrated to éryness. The residue is
taken up with' 50 ml of methanol/HCl (0.01%) and the

»

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 residue is chromatographed on

a silica gel column with methylene

98:2

eluting a

chloride/methanol mixture. Upon

1.2 g of compound (l1l2) are obtained.

11 -~ Solution of compound (19) for the
parenteral administration '
Compound 10 _ . ' 2 mg
Cremophor EL | | 175 mg
Absolute alcohol q.s. to 0.4 ml.

- Example 12 -~ Solution of compouné  {11) for the
parenteral administration
Compound 11 * 2 mg

. Cremophor EL ' ' 17% mg
Absclute alcohol g.s. to '.0.4_ml
Example 13 - Tablets.éontaining compound {i0)

- Compound 10 - 10 mg
Cross-~linked sodium carboxymethvl cellulaose 15. mg
Lactose (spray dried} ' _ 41.5 mg
Microcrystalline cellulose 4% mg
Colloidal silicon dioxide 0.5 mg
Magnesium stearate ) : 1 mg.
Example 14 - Tablets containing compoun& (11)

Compound 11 19 mg

foo4 ( S)
reported
m

of

r two

crystallization




WD 96/ 29321 . | - PCT/ EP96/ 00904 14 and
the residue is chromatographed of— silica gel, eluting with —
acet one/ hexane 4:6. 580 ng of (11) are obtained, Merr]la mz 827.
Example 5 - R takd on of 10-deacetyl - 10-dehydro-14[err]- 5 -
hydroxybaccaﬂ?ﬁe f%%i(6). 10 g of 10-deacety|-14[err]-hydro??gggggppﬁe
11 (3) are suspended in 350 m of nethanol and added with 65 g of
Cu(QAc)[err]. The suspension is kept under stirring at roomtenperature for
120 h. The saltsfare filtered off, 10 the solution is evaporated to
dryness and the ¢pstguginied W TRimOa2BRRYmeenEP0caLni1sdd i casgel mgl uting
with a hexane/ethyl acetate 6:4 m xture. Upon crystallization fromligroin,
9.3 g of (6) areclLabteseesPidrdrigddl z 558. Exanple 6 - Prep#dlatsi &g of
10- deacetyl - 10-d - ..ce I ine (7) 0.4 g of

i et

et al., J. Nat. prdd a9 310,

10- deacet yl cepha _ aug
1981) 'are di ssol getlioid®l silicon dioxide 0.5 mg
5 Magnesium stearate ) ' 1 mg.

Example 15 - Capsules containing compound (10)

Compound 10 ' _ _ 10 mg
Lactose {spray dried) ' 30 mg
Microcystalline cellulose _ : 48.5 mg

10 Pre~-gelatinized starch . | 10 mg
. Magnesium stearate _ _ 1 mg

. . Colloidal silicon dioxide S ) 0.5 mg.

Example 16 - Capsules containing compound (11)

Compound_ll . . : 10 mg
15 . Lactose (spra& dried) : ‘30 mg
Microcrystalline cellulose : 48.5 mg
Pre~gelatinized starch 10 mg
Magnesium stearate | _ | 1 mg

‘Cclloidal silicon dioxide : 0.5 mg.



- of MeOH and added with 600 ng of Cu(QAc)[err]. The ' _
mxture is left under—stirring for 54 hours at 20 roomt ¢ HAS BEEN
After elimnazione of the sal tifSheet Has Bekrok: sﬁ! eed it he sol uti g'géﬁCEDare

ess and chrorratlg% aphed on

filtered off olution is ev

silica gel (%ngf”%’si ng a hexane; Mﬂ 1:1 mixtur® t. 220
mg of (7) are obtained. MerrJa 29 Exanpl e 7

Preparation of  7-triethylsilyl-14[err]- hydroxybaccatine 11l (4) 500
-of 7-triethylsilyl-10-deacetyl baccatine |Ihb. prepared accor#

met hod by J. W al., J. 30 Am Chem Soc. 100. 591 'llmm Immm ” l"l
di ssolved in 1 of a et hyl acetate-nethylene chloride i xtur®.
The WD 96/ 29321 PCT/ EP96/ 00904.

15 solution is, added. with 10 g, of M2 |eaving the
: 1. 10-Deacetylbaccatine 111 - and 10~ deacetyl 14B—

hydroxybaccatine III derxvatlves of formula (1)

5
10 J_
15
wherein Rl and Rz.are hydrogen atoms, or R; 1s an
20 hydrogen atom and Rz is an hydroxyl or an acetyloxy
group, or OR, and R, together form a cyclic carbonatle
group of formula: '
_ A F
0 o)
(¥
- i
25 - o)
R3. which can be a- o f3-oriented, 1s an hydrogen atom ci
) an alkylsilyl grdup; preferably triethylsilyl! (TES); R,
is hydrogen, or the residue ' '
g CH CHj3
. ' 3\- /
30 ' c=C
. . N
/ =0




at
t he

suspensi on
filtration,
chr omat ogr aphed
acetate 8:2 i
7-triethylsilyl

obtained (Merr]ja mz 672).

with a hexane-

10

15

20

30

on silica gel 5 . Th(sgﬁbe ssbqntﬁe
Wodsisf) 310 ng of
-10-deacety|-13-dehy

Al t. A1

JALTTTT

roomtenperature__under stirring for 24 H
solution .is evaporated to dryness and the r
mm th a he

ne- eRFRUACED

Of‘{!S&HEgT HAS BEEN

300 o ro uct are

ydr oxybaccaftci'rﬁ@m?olg?‘ are

di ssolved in 2 n1 of

pyridine. The solution is added mnth 910 ng of Acl[err] G6—16 —Af-tet
hours the reaction m xture is poured onto 2ege and then e yl
acetate. The organian plsaserine reshede o tfbrmlidaipnd Hﬂ"lmmﬁﬁummlgm
water to neutrality. After vaporation of +the solvenr e mesi
is crystallized from ether 220 mg, Merrla mz 15 756). The solid
is dissolved in 10 m of anhydgous THF;, the solution is added with
[err]] of sodium bis(2- neifio -ethoxy |.um ni um hydride (65%
solution). After about 10R3} nut esNHlO nﬁaof a NHerr]d saturated solution
are added, extracting then th e acHtate. The 20 org&¥i ¢ phase is
evaporated§1)dryness The resid

Ry,
OH

is a straight or branched alkyl

wherein Rl' or alkenyl

group,

containing one to five carbon atoms, or an aryl -

residue; RZ' is a straight or branched alkyl or alkenyl

group, containing one to five carbon atoms, or an aryl

residue, or a tert-butoxy group. .

2. A compound adcording to claim 1, selected from the

group consisting:

rTY
<3

i0-deacetyl-10-dehydrobaccatine

10-deacetyl-10-dehydro-14B-hydroxybaccatine III;

10edeacetyl-lo-deh?drocepha1omannine;

- 10-deacetyl-10-dehydro-14p-hydroxybaccatine
1,14~¢arbonate;
13—{(ZR,3S)-3-tert-butoxy;arbonylam1no—Z—hydroxy—ﬁ-

isobutyl-propanoylll0-deacetyl-10-dehydrobaccatine

13~ [(ZR 3S)-3-tert- bufoxycarbonylamluo— hva*oxy 3~

1sobutyl-propanoyl)}il-deacetyi-10-dehydro-146-

hydroxybaccatine III 1.l4-carbonate:

- 13-7{2R,35}-3-caproyiamino~2-hydroxy-3-1sobutyi-

prcpanoyll-10-dehyvdro-19-deacetyl-14pB-nydroxy-

baccatine III ,l4-carbonate.

3. A . process for the preparation of 10-

deacetylbaccatine 111 and i0-deacetyl-14§-~

hydroxybacéatine_III derivatives according to claim 1,

s puﬁked on silica .gel (15 g) eI utlng



et hyl acetate 7:3 m xture. 80 ng of (4) are obtained M err el Exanpl e

8 - Prgparati or—et—4S, 5R) - N-capr oyl -2-12,74=25— —IH‘S"SHEET—HAS BEEN

di met hoxyphenyl ) - 4-i sobut yl - ﬂmunﬂ car boxylfi c acRgp

ester. 5¢g % %g {oyl [err]-l “m,i"m""m met hyl ester_are u'.:mﬁu VT-Yal
in 200 M of "a ure of anhydrolus ‘THE aMhd s benzene and FREEPSHNN on

Is treated mnth 2 30 equi val ent s of 2, 4- di met hoxy benzal dehyde
di met hyl - acetale in the presence of 120 ng of pyridiniUn1p- REPLACEMENT -
SHEET | E'E 17 added with 500 ng of 4-dingghyl am nopyridine and 2.5 g of

1. 3-di cycl ohexytgarhogbs 1368 14 ft@fath‘é%ﬁgné%ﬂfm der mild reflux
until the reagents disappear. he conpounds | nso uble in the nmediumare
filtered off and

ML i
R,0" 0
(B)

10
wherein Rl;-_Rz, Rg and R, have the meanings define&

15 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) salts; and
optionally deprotected in posit:ion 7

20 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.

2% 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

30 . simoultaneous B—hydrdxvlation in position 14 by

treatment with manganese dioxide, the resulting 7-



5.. the solution is concentrated-fe—dfyﬁess—_¥he~Fesidue S
with 50 m of methanol/HE—1{0.01%. he reaction mxt
roomtenperature for 1 hour. The so

concentrated ﬂ

a silica

% zed to p
ss in the vacuu
col um elutlng

thylene

is chromat ogrmggggmon 10

chl ori de/ net hanol 98:2 m xture, Upon crystalllzatlon fromethyl acetate,
1.2 g of conpound (12) "are obtained. Exanple 11 - Solution of
(10) for the parenteral adm nistration 15 Conpound 10

2 g Crenophor ¢Eka1xy1 1y1-10-d t -dehydro-
_ alkylsily e ?%Fe vi- 1%)¢fhy o 14B %gérﬁiiﬁhé“)

~al cohol
of conpound

al cohol

10 ng 5

10

15

20

25

30

cardiopathic patients.

conpound-'

solute
Sol ution
(1$FtlherIIEhé°panﬁté+@¢lm&hntMQmGQﬂ)(IsZﬁtetylﬁmﬂﬁomndlml
2 ng Cr enophor

E . Absol ut e
_ R in q.ad ¢ jthe  7- 6f&aﬁFY1E&£¥&ﬂk?ﬁﬂ?ﬂg%ﬁgm 1&Ps
cont ai ni ng C0”pomﬂ@r6%9ll@bﬂééﬂﬁﬂbéébat1ne III (or thé 7- -epimer thereof )

is subjected to a reductlon with hydrides, to obtain the

corresponding 13B-hydroxyderivative.
5. Syntons of formula B according to claim 3.

6. Intermediates of formula 9b:

3

b

wherein R,' has the meaning described above.

7. Pharmaceutical compositions containing as the active

ingredient one or more compounds cf formuia 1 according

%o ciaim 1, with R3 = H.
8. Pharmaceutical compositions according to cliaim
which can be administered parenterally or orally.

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

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

.alkyl or alkenyl group,.for the preparation

medicaments useful for the treatment of tumours

T

-
:



25 C}oss Ilnked sodlun1carboxynethyl cel I ul ose 15 nmy Lactose (spray

dried)

40 ng Col | oi dal
hhgne3|un1stearate

41.5 ny Nlcrocrystalllne cel | ul ose

silicon dioxide 0.5 ngy

1 ng. 30 Exanple 14 -

Tabl et's contai ni ng conpound (11) Conpound 11

10 ny W96/ 29321 17 added with 500 ny

of- 4-di met hyl am nopyri di ne and

2.5 g of 1.3- dlcyclohexylcarbod||n1de theh heated for 2 hours' under nild-

O-SAReTY coppee . The comwggmgﬂ_t_m;s_
nmedi um ar e flltered of f and 5 the solutlon I's concentrated to ryness

reflux until

10

15

20

25

30

Paclitaxel (taxbl), as it is already weil-known,

is a diterpenoid extracted "from plants of the Taxus
genus - having énticanCerogenic éctivity on different

forms of human tumours. Its clinical use still invoives
some drawbacks due to the poor water golubility, which

makes 1its administration. complex, as well as to -the

onset of serious side-effects. Moreover, paclitakel

induces reSistanée quickly. Dué to theSe_ reasons,.
researches have been in progress for some years aiming
af_synthesizing novel paclitaxel analogues whiéh cause
less adverse effects compared with the parent.molecule,
WO-A-9501969_déscribes taxoids oxidized in position 10
and variously substituted in 7 and 13. EP-A-577 083

describes cyclopropantaxanes variously substituted in

"position 10 and'13w

"Gazzetta Chimica Italiana”, 124, 1994, describes

methodé_ for oxidizing the hydroxyl of  10-

'-deacetylbaccatiﬁe III. "“Heterocycles", Vol. 38 No. 5,

1994, describes new taxol related diterpenes isolated

from the roots of Taxus Yunnanensis (Taxiyunnanine A).

. The present . invention relates to novel derivatives with

taxane . skeleton endowed with a marked ' anti-tumoural

aétivity. The novel derivatives have the general

structure 1:

REPLACEMENT SHEET

11FEB 1997

A4z oeD SHEE




dryness.in the vacuum The residue i s chromatographed on 10 a silica

gel col um eluting wth a nmethylene chloride/ methanol 98:2 nixture.
Upon crystallization fron1ethy| .acetate, 1.2 g of conpound (12) are
obt ai ned. Exanple 11 - Solution of compound (10) for the parenteral
adm nistration 15 Compound 10 - : 2

nmg Crenophor EL . : 175 ng Absol ut e al cohol
g.s. to 0.4 mM. Exanpte 12 - Solutibm of conpound- (11) for the
parenteral admnistration 20 - Conpound 11 :

2 ny C)envphor EL - ' 175 ng Absol ute .

al cohol g.s.. to 0.4 Ex le 13 - Tablets

cont ai ni ng corrpound (10) Conpound 100 @ SE) 10

| ¢ ul oge 15 ng Lact ose
Kirocrystalline cellul ose

0.5 ny

- mg 25 Cross-1inked sodlun1carboxy p
(spray dried)
40 ng Colloidal silicon dioxi de

5
» Y0 1
RO*
10
15 REPLACEMENT SHEET
11 FEB 1997
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i's
or
[err]

Example 14 -

R err]

or an acetyl oxy group,
OR[err] and Rlerr] together forma cyclic-carbonate group of formula:

25

or

mg. 30
and

at ons,

1

derivatives of fornula (1) 5 10

dr ogen
roxyl

;

d 11
¥

10- Deacet yl baccati ne

hydr oxybaccatine ||
Is an h

and Rlerr] are h

R err]

hydrogen atom and R err]

19 CLAI M5 1.

g

Tabl et s cont ai ni ng conpound (11) Conpoun

10
-10- deacetyl -14[ err] -

[err] 15 wherein

" Magnesi um stearate
an 20
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R er.rr] which can be [err]-oriented, is an hydrof d?fp&f\GE‘Mﬂ\'T SHEEF Wy si |yl

group, preferably triethylsilyl (TES); Rerr] ig fiydrogen, or th resi due
~ferr] 30 20 or an isoserine residue of formul g A ﬂ: rEb e N Rlerr]
I's a straight or branched aIkyI or al kenyl 10 19 oup,_contalnln one to

five carbon atons; or an aryl residue; R err] isj
al kyl or al kenyl .group, containing one té7five ¢
residue, or a&dded- bdlltbxyi@roru@ oW t%dmmbmrs

J e ‘is different_fro and. fromthe i soserine residue of
Form a (o O AR crhaPR L B2 £reBoPeaead a4 HesuFsup

consisting: ynder mild reflux until the ‘reagents disappear. The

'compounds_insoluble in the medium are filtered off and

) the Solution.is concentrated to drynéSS. The residue 1is
taken up with 50 ml. of methanol/HCl (0.01%) and the
reaction mixture is left at room temperature forll hour.

The solution is alkalinized to pPH S and concentrated to
dryness in the vacuum..The residue is chromatographed on

10 a silica gel column  eluting ' with a methylene
chloride/methanol 98:2 mixture. Upon crystallizétion

from ethyl acetate, 1.2 gfof compound (12) are cbtained.

v Example ;1 = ' Solution of <compound (10Q) for the

parenteral administration

15 Compound 10 _' | .' 2. 'mg‘
Cremophor EL | - | 175 mg
Absolute alcohol . | q.s. to 0.4 ml.
Example 12 - Solution of compound (ll)'.fbr. the

| parenteral administration |

20 Compound 11 - S o 2 mg
‘Cremophor EL _ _ 175 mg
Absolute alcohol q.s. to 0.4 ml.

Example 13 - Tablets containing compound (10)

Compound 10 S ' - 10 mg
25 erss-linked.éodium-carboxymethyl cellulose 15 mg
Lactose (spray dried) o _ B 41.5 mg
Micrbcrystalline cellulose’ _ 40 mg
Colloidal silicoﬁ dioxide ' - 0.5 mg
Magnésium_stearate _ ' ' 1 mg.
30 Example 14 - Tablets ¢ontaining-éompound'(1l) |
Compound 11 o o 10 mg
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10- deacet yl - 10- dehydr _ - :
10- deacet yl - 10- dehydr ¢- hy bpccati ne “111 1,14-carbonate;
+» 13-[(2R, 3S)-3-ter] no42-hydr04y 3=

i sobut yl - propanoyl ] 10; ehiydfro-14[err] -
capr oyl am no Iaip gﬂﬂm‘ utyI

1, 14-carbonate; 25

propanoyl ] - 10- dehydro 10-deacety| 14[errq9hydroxy ba€ I ne

1, 14- car bonat e. %. A-grocess Tor tnepreparation of 10-deacetyl-14[err]-
hydr oxybaccat i ne rivatives according to claim1, 30 characterized

in that compounds of fornula B: 21 5 [err] REPLACEMENT SHEET

- 10- deacetyl 10- de xybaccatine I11; -

gacetyl-10-

1. 10-Deacetylbaccatine III and 10-deacetyl-1408-~

hydroxybaccatine III derivatives of formula (1)

5 .
10 1
15
' Wherein R1 and R, are hydrogen atoms, or Ri is . an
20 ‘hydrogen atom and R, is an hydroxyl or an acetyloxy
group, or_._OR1 and Rz together form a cyclic carbonate
group of formula:
' 4 A
0\ /O
C
25 o 0
Ry, which can be a- o Béoriented, is an hydrogen atom
0Or an alkylsilyl group, preferably triethylsilyl (TES);
R4 _iS'hydrogen,_or the residue
: : CH . ,CH4
_ 3 /
30 . . TSc=c
A N



10 wherein Rerr], Rerr], .R[err] and Rlerr] have_the neanings defined
15 above, when R err] = OH, OR[err] and R[efr]

carbonate group, and . Rlerr] = H, are oxidized in p05| eatnent
wizt h copper (1) salts; and optionally deprotected i "ﬂ,’ m'mﬂ

process for the preparation of conpounds of 20 * forou ordlng
to claim3, wherein Rerr] = OH and R[§ = H, characterized in that a
7-trial kyl silyl-10- deacetyl baccati ne (or the 7-epimer) thereof

i s subjected to adselEdldosrxidatdonand eosFbirmild3aand a shoultaneous

[err]-hydroxyl ation in position. 14 by 25 treat nen RENACEME
manganese dioxide, the resulgyng 7- NT SHEET
trial kylsilyl-10-deacetyl-13-defiydro-14[err]-hydroxybac- cgtife I& (or.
the 7-epimer thereof) is acetyflated in 10 and in 14 and the

7-trial kyl silyl-13-dehydro-1 droA@ 14- acet yl baccatfi Ll (or
the 7-epiner 30 thereoR)fls su cted o a reduction th hydri des,
obtain the cbrrespondlng 13a- hydrox derlva (A)

R‘l

. wherein Rl' is a straight-or branched alkyl or alkenyl'

10 'group,.eontaining one to five carbon atpms, or an aryl

residue;_Rz'.is a straight or branched alkyl or alkenyl

. group,; containing ene to fiVe carbon atoms, or an aryl
residue, or a tert-butoxy group, with the proviso that
when R, is H, Ry is different from H and from the

15 isoserine residue of.formula (A).

2. A compound.eccording.ﬁo claim 1, selected from the

group consisting: | _

- 10-deacetyl-10-dehydro-14p-hydroxybaccatine III;

- io—deacetyl—lO-dehydfocephalomannine;

20 - 10—deacetyi—lO-dehydro—14ﬁ—hydroxybaccatine IIT
1,14-carbonate; ,_ _

- 13—[(ZR,SS)—3—tert?bﬁtoxycarbenylamino—z-hydfexy-B—
isobutyl-propanoyl]1l0-deacetyl-10-dehydro-148- -
hydroxybaccatihe III 1,14-carbonate;

25 -  13-[(2R,3S)-3-caproylamino-2-hydroxy-3-isobutyl-.
propanoyl]—10—dehydro-10—deacetyi—l4B—hydroxy+_
baccatine III 1,i4-carbonate. _

3. A process for the preparation of 10-deacetyl-148-

hydroxybaccatine III derivatives.acddrding to claim 1,

30 characterized in that compounds of formula B:

X NDED SrES



22 5. Compounds of fornula B according to claim3. 6. Internedi ates of .
formula 9b: [err] 10 15 wherein Rl err] has the neani ng described. above. 7.
“Rhar nmacedut i cal conposi tions containing = as t he i -ingredi ent one
‘of nore conpounds of fornmula 1 according to claim1, wi \lmum
8. Pharnmaceutical conpositions accordi ng to cl aﬂ“\m\ml\n e
adnmini stered parenterally or orally. 9. Conpounds of clarmsc1-2 ds * *
anti-tunmoural agents. 10. The use of conpbunds of claiml1l, wherein Rferr]

is an alkyl or alkenyl group, for the ~ preparation of 25
nedi caments useful for thyyQtreat med) oQRgunmours in cardiopathic

patients.
. @ 7 -
. . ' '
- RO | . (B
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wherein Rl,'_ Ry, Rz and R, have the meanings defined
15 above, when R, = OH, or OR; and R, are togéther a
carbonate group, and R, = H, are oxidized in position
10 by treatment with copper(Il) salts; and optionally
deprotec.ted in position 7;
4. A prOCGSS~.f_OI‘ the preparation of compounds of
20 formula B according to claim 3, wherein R, ='OH and
Ry = H, characterized. in that a 7-trialkylsilyl-10-
deacetylbaccatine III.. (or the. 7-epiiner) thereof is
subjected to a selective oxidation in position 13 and a
simoultaneous B-hydroxylation in position 14 by
25 treatment with manganese dioxide, the  resulting y
trialkylsily141d—deace'tyl—13—dehy-dro-14B—hydroxﬁrbéc—
catine III (or the 7—epimér thereo_f) is acetylated’ in
10 and in 14 and the 7-trialkylsilyl-13-dehydro-14B-
hydroxy—l4—acétylbaccatiﬁé 111 (or the 7-epih1er-
30 thereof) is subjected to a reduction with hydrides, to
obtain the corresponding .'13a-—hydroxyderivative..
“q_\f-?f
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W0 96/ 29321 _ _ | PCT/ EP96/ 00904 22
trial kyl silyl-10-deacetyl - 13-dehydro-14[err]-hydroxybac- catine

7-=epi mer thereof) is acetylated in 10 and in 14 and H

7-trial kylsilyl-13- dehydro 14[ err] - hydroxy- 14-acetyl bac mmu'l“"””, IM
7-epiner thereof) 5 - is subjected to a reduction with hydrS dés, ¥t os 0

the corresponding 13[err]-hydroxyderivative. 5. Syntons of .fornula B
according toclaim3. 6. Internediates @2 fornula 9b: 10 [err] 20 wherein
Rl err] has the ni ng descrj bed_ apove.. 7._Pharmaceutical conpositions
containing as the acty{PY %oqfen&%‘?\‘él%ran‘ﬁ?‘éoﬁ‘g%%uﬁﬂs g‘?n?' Srrul al

according to C|md“31Id%éfhéﬁfﬁﬂds‘bf*fé?hula&ip Phar maceut i cal
conposi tions according to cl a|n17 .

5
RZ’\'C/
10
15
wherein'Rz' has the meaning described above.
7. Pharmaceutical compositions containing as.' the
active ingredient one or more compounds of formula 1
according to ¢laim 1, with Ry = H. | |
20_. 8. Phérmacéutical compositions according to claim
7, which can_be administered parenterally or orally.
9. Compounds of cléims 1-2 as anti-tumoural agents.
10. The usé of compounds of claim 1, wherein R'2-is-an
alkyl or alkenyl group, for the preparation of
25 medicaments useful for the treatment of tumours in

cardlopathlc patients.
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1-2 as_anti-tu . The_use. of -
R[err] is an alkyl or al kenyl group, for preparation f
nedi caments useful for the treat ment 6{ oﬁmﬁ in car digrmat hl%%"ifﬁ&_
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