FOR THE PREPARATION THE C AlNN NG THEM The _
present invention rel ates ng 14[ hydroxybaccatine ['11 of

formila 1: wher|eLhDEwings NH or pSrEpdenasoup;
| 1grnu %R[ergﬁﬁé%%ﬁm caﬁreEEAbﬁﬁmbr Pﬁﬁﬁ] oVﬁBﬁF@ i5 O; Fﬁg‘/droxy,lgup

al kyl si |yl oxy (preferably triethylsilyloxy, OTES), dlchloronethoxycarbonyl
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group, R err] is an a or] [err] oriented hydroxy group} .or a Troc group,
or, wth the carbaon, ¢ o _Wilch 1S 20 coqqected it forms
a keto group; R e L AT TR RS e <O R B2 ALIFB«—B\ND

96/ 36622 R0C __THE_ PREDAR?
10- DEACETYL- 14BETA- HVDROXYBACC! '
PREPARATI ON  THE

LATI ONS CONTAI'NI NG THEM

~The presenf'invehtion relates to 10-deacetyl-148-

hhydroxybaccatine-III-of-fofmula31:

5
. (1)
10
Wherein _ - _
X is a >C = S;o = NH or »>S =0 group,
15 OR,4 , whlch ‘can be a_ or B oriented, is a hydroxy,'
) alky1511yloxy (preferably tr1ethy1s11yloxy, O-TES),
dlchloromethoxycarbonyl group,_
Ry is an a or B or:.ented hydroxy group, or a Troc
group, or,' with the carbon atom to which is
20 - connected, it forms a keto group; - |
'_ Rj is a isoserine resldue of formu1a 2;
(2)
. 25

——
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The present invention relates to 10-déacety| -14[ err]- hydroxybaccati ne

11 of fornmula 1: [err] 10 wherein X isa>C=S5 > =NHor >S=0

group; 15 ‘OR[err], which can- be a or [err] oriented, is a

‘hydr oxy, al ky y (preferably triethylsilyloxy, C)TES),

di-chl or onet ho@%&g‘% group, Rerr]" is an-a or [err] ori ent P%ml%

group, or a Troc group (TROC = C[err]CCH err]COO), or, wth the

carbon atom to which ‘is 20 connect ed, it fornB a keto group;
err] is a isoserine residue of formula 22 err| WD 96/ 36622

Rl
PCT/ EP96/ 01919 R eRan] 1fs2as$rrdgBht o&r li?raéwéﬁéd a&l“k’}l Br aHeIHy | IR R,
having 1-5 carbon atOrfsha@ingafl-%rxéar%auatoﬁéeréa} an ls¥yAN g3yl or al kenyl

group, having 1-5 carbon atoms, or an aryl group, or a'tert- buf oxy group. 5 -

Pacl it axel (taxol)Rgas i% ip aalrluddyowelalllqermd\m giapra dheeinendrd esarhan ed

from plants of . the Taxus, genus havi r%g intlca'rp\cerro er}é' Sltv ty on
di fferent forns of hunaﬂ FFs 38 RELS EFPHP caf™ HEPXY §E 8P es

some 5 Paclitaxel (taxol), as it is already well-known, is
a diterpenoid extracted from plants of the Taxus genus
havir;g antica_ncerogeﬁic activity on different forms of
human tumours. Its c¢linical use still involvee some .
drawbacks such as cardiotoxicity and a  poor water
10 solubility, which makes ‘its  administration comp_lex.
Moreover, paclitaxel induces feéistance quickly. Due to

~these reasons, researches have been in progress for some °

'years a_imit_;g at synthesizing novel paclitaxel analogues
which cause less adverse effects compared with ‘the

15 parent molecule. | '
- Now it has been found that the compounds having the
above reported formula _1, _.'Ln _ addition to 'ha\(;.ng a'
‘remarkable cytotoxic and .antitumour activity, are free

from the drawbacks of paclitaxel m_entioned above.

20 - According to ‘the invention,  the’ compounds ° of
o formula 1 are ‘obtained by semisynthesis, starting from

: 10-deacetyl-'l4B~hydrox&rbaccatine CITI wl_uch : upon

protectlon of the hydroxyls at 7- and 10—, is reacted a)
with thiophosgene in pyridine, thereby obtaining the
25 corresponding 1,l4-thiocarbonate, (1, with X = >C = §)
or b) with thionyi chloride in the presence of tertiary
bases (in which case a 1, 14-sulf1te will be obtained),
(1, with X = >S__= 0) or ¢) with cyanogen bromlde (after

conversion of the “hydroxyls at 1~ and 14- into the

'30  corresponding lithium alkoxides), in order to obtain the
iminocarbonate (1, with X = >C = NH). The operative
Sheet Has BeT‘I‘{‘e[ilii:ed '




drawbacks such as cardiotoxicity and a poor water 10 solubility,
which makes its admnistration conplex. Mreover, paclitaxel induces
resistance quickly. Due to these reasons, researches have been in progress
for sone years %gazat synt hesi zi ng novel pacl.i t axel .anal og ’% P
ecule.

cause |less adverse effects conpared with the 15 paren

Now it has been found that the conpounds having the above reported
formula 1, in addition to having a remarlgtable cytotoxi.c and antitunour
activity, are free fromthe drawbacks of pacli*taxel nentioned above. 20

According to the dph3dhti BRll PeecrepoRpRUnd® the PIrWBlesi aprd obt SPHEEe
by sem synthesis, s n 1Q3y,deaget 1 Mg r b I
whi ch, - upon prot ggﬁgngg}wﬁ% E'f/ldroxyl ékgt %[71%' Béé{s%?(ezg‘%:% "S’°M‘-
wi th thi ophosgene warpgtichse,whdhereayrypiigi nowy the 25rocessrrewmohdhtng _

1, 14-thi ocar bonat e, S b) wth chloride in the
presence of tertiary® éﬁg%’é ‘%?91’% fE&é‘etéelz’iﬁgéﬂﬁ‘ |Jc’év%/&q

IVHEBGREI ned)
(L, with X = >3 O or CopaMth-gy, br@ﬂlé’@afﬁéﬂaeé sconveémﬁiﬁ’cég thgng
hydr oxyl s at 1- and 14-- into the correspon Ing lithium

al koxi des), in ordeimivocdnkeinatdse ane nssaebmﬁaeé atl, thev hlydexy:’eCa:t NEj 3
The' operative 'fwg “the suitably activated isoserine chains of formula
2, ac_:cord:l.ng ‘to what reported in llterature _for the
semisynthesis of pacl-itaxei and analogues thereof (see,.
10 for ex. EP-A _40.0,911; Fr. Dem. 86, 10400; E. Didier et
~ al. Tetrahedron Letters 35, 2349 (1994); E. Didier et
‘. 5_ - al., ihid..ﬁi, 3063 (1994)). Preférably thé_isoserine e
, chains are uséd in the oxazolinédicafbcxylic, acid.
activated'form corresponding to the formula 3:
15

Ra__ ."C.OZHZ,

(3)

W

20 O |
o whereln Ry and Rg have the meanlngs deflned above.

- Alternatlvely to this synton, the analogous
compouﬁd wherein.the_ke;alizing acetone can be replaced
by -1;3-bromdacétone, hexachldroacetone, chloral or an

25 éromatic_aldéh?¢e; preferably p-methoxy benzaldehyde or
'_o,p-dimethoxy ' benzaldehyde, can be | used. _ The
ésterification of the okazolidinecarboxylh: acids with

the taxane syntons and the subsequenﬁ elimination of the

. ' | - protecting groups aie carried out . as descfibed in
| 30 :~ literature for the synthesis of paclitaxel and the

analogues thereof.



WD 94/ 22856 generically describes. conpounds simlar to the present
conpounds in which the substituent of CJerr] and CJerr] can be connected to
forma_cyclic structure. J. Med. Chem 1994, 37: - 1408- 1410

descri bes 1 OH deacetyl baccati ne- 1, 14- car bonat e- Blﬂﬁgﬁg

Medi ci nal Chemﬁ[s@rg‘g/&fzeztters, Vol . 4 NO. 13: 1571-1576, reports the k/ﬁ1919 _
preparation of 14[err] hydroxy-docet axel -1, 14- acet oni de, whereas the
sane journal on page 1565-1570, discloses,synthesis internediates,
bearing an orthoform ate hound to Cl and Cl4 hydroxyls. Tetrahedron Letters
Vol . 5 NO. 13 pages 3063-386F°TREUREE QhedPERULAL 3e¥’§e€’8F-n3§2Né°I5‘sp§gé‘§

2349- 2352 di scl oses éif&uDFQEEﬁSQﬁ.LffAfoéaﬁ hgeSysbbeshéa OfanQQSﬁéﬁéﬂ' st‘.art:lnFI

EP- A-559019 descri bes [err]-hydroxy-10-deace baccatl ne |
derivati ves. WO deresdAB- hydroxy—lo dehydrobaccatlne III. .

PCT/ EP96/01919 3 details, wll reported _ and of .gqourse
those skill'ed in the art MPf niRe (KUR (ﬁm\fagﬁ nB'éf?at#on?“ﬁ’r&Hla‘rlY
carrying out §he gutisRSSprovéd heyt tF@V\@.\?se'[(dﬁp%ﬂm&f@”ﬂﬁt@y@%‘rﬂbﬂﬂ-

i nventive scope. 5 The resulting thiocarbonates,

and. i mi nocar bonat es a&r@%@réwﬁw&w%‘tl&mﬂﬁd-mlanavlﬂ\,{-béﬁ-}hmltdxxmca-
suitably activated IsQRe 0¥ £PRALNWL Yo ¥oMdkd (5), 13-1(2R,35)-3- tert-bu-

toxycarbonylamlno—z—hydroxy-3 lsobutenyl-propanoyl] -14B-
| hydroxybaccatlne II1 i, 14- thiocarbonate {8), .13-
- 10 [(2R,38)- 3—caproylam1no—2 hydroxy—3-1sobuteny1-propano-—

| Yl]—14B—hydroxybaccat;ne III 1,14-thiocarbonate IITI (2);
active and with a'different'soiubilitf in water proved

to be the énalogbus derivatives having as.subStituents
at the 1,14 hydroxyls the. >c = NH group or the >SS = 0O
15 group The'.'compounds 13 [(ZR 38)- 3—caproylam1no-2-'

| hydroxy—3-1sobutenyl-propanoyl]-14B-hydroxybaccat1ne III

1, 14—1m1noca:bonate (8) and 13-[(2R,38)-3-caproylamino-

th?droxy—3-isobutenyl4propanoyl]414B—hydroxybaccatine—.

III 1,14-sulfite (2§ showed advantages compared with the
.20 compounds of thé.pfiof:art in terms of both ‘activity and .

tolerablllty _ | | _ |

The cytotox:.c1ty data of the compounds 5, 8 and 9
compared with those qf paclitaxel are reported in the -

- following Table, by way of example.



2, according to what reported in literature for the sem synthesis of
pacl it axel and anal ogues thereof (see, 10 for ex. EP-A 400, 971; Fr. Dem
86, 10400; E. Didier et al. Tetrahedron Letters 35, 2349 (1994); E. Didier
et al., ibid wWhoese®b3 (1994)). Pref erably the isoserine chacngpoci®y
used in the oxazolinedicarboxylic acid activated form corresponding to
the formula 3: 15 [err] 20 wherein R err] and R[err] havethe meani ngs
defined above. Alternatively to this synto the anal ogous

conpound wherein t talizing acetone can b | aced, b

1, 3- br onmacet one, - hﬁ@ﬁ%hl oro&gétloﬂ% hi% SFQP“GL?g 311 %5 dna AonREFLitaxel
al dehyde, preferablanpsmtmrbgaggl denxge or o, p-di met hoxy

benzal dehyde, can be used ] The esterification of the

~ oxazol i di necar boxylT - 'syn'r'oﬂs-a'nd—t-he-subs-eq'uem—'
~elim'ation of the protecting groups are carried out (ﬁ!g‘?scri bed in
8

30" " literature for the -synthesis  of paclitaxel” anal ogues
t her gof . W35 96/ 3i221ine Exposure Paclitaxel 5§ 9
PCT/ EP96/ 01919 4 The corrpounds of formula 1 wherein Rerr] forns a. keto

_ time (h)
'L1210 (murine
 leukemia) = 72 7.5+2.0 0.5+0.1 2.4%0.1 1.8+ 0.1
10 M2 (Bumen
‘ovariam) 72 4.7£0.3 0.8%0.3 1.9%0.2 1.140.1
. . AS549 (Human _ _
NSCLC) 72 5.7£0.5 2.3£03 2103 1.840.2
 HT~29 (Human - |
15 oolem) - .72 6.9+0.4 0.3£0.1 0.5%0.1 0.5z 0.1
' MCF7 (Hmen | ' |
" breast) 72 4.8%0.1 1.2£0.2 0.8%0.2 1.0 £ 0.3
MCF7-ADR - _ -
(resistant) 72 395+8.7 18 +2.2 21 6.2 16 + 4.9
20 _ _ ' - '
| Standar’d.coﬁditions:"basal medium = RPMI 1646 + 20 mM
HEPES + 2 mM-.L4glutamine, '
The cbmpounds of formula 1. show 'surprising
advantages dompared .with- paciitaxel on cell 1lines
25 re'sistan't to other Anti-turhour substances, such as
adriamycin or cis-platinum. The differences between
. paclitaxel and these products are. even more evident in
in mg_ models, such as the athymic nude mouse with
. :: ' "human tumour implant. The products of the invention can
30 be incorporéted.in_suitable pharmaceutical formulations

for the administration of the products both parenterally



group with Clerr] can be obtained anal ogously, starting from

- 14[ err] - hydroxy- 10- dehydr obaccatine I1l1. Arong the conpounds of formula
1, particularly 5 active proved to be : : _
13-[ (2R, 39S) - 3“;d?d hgdayt oxycarbonyl.- ~ - _ .. PCTEPIG1919
am no- 2- hydr oxy- -Fsobut yl - propanoyl | -14[ err] - hydroxybacca- tine |11

1, 14-thi ocarbonate (5), 13-[(2R 3S)-3-tert-bu- -
t oxycar bonyl ami no- 2- hydr oxy- 3-i sobut enyl - pr gpanoyl ] - 14[ err] -
hydr oxybaccat i ne | 14-1 hi rbg - ) - . . _
[ (2R, 3S) - 3-capr oylaa{ir# ﬁgﬁ}iﬁydfégy?ggi gggg%gﬁrﬁ‘g%r%%%ir%i%trjaqmn’ mixtures
yl]1-14[ err] - hydr oohamamofernl . knid-ethamodr, baudiyeokrbhtéd) oradtiposomidl .
~with a different solubility in water .proved to be the anal ogous derivatives
havi ng as substit RERPETFLIPAE 1 PEARAF®dDxyMdthhe BEtural gBup S¥RLhetis -
015 group. e Yotlsyipd 3 [ (2539 s | ani ge- 2- .
“hydroxy- 3-i sobut eny -SSF‘%ggggg - Jzﬁeé'rr] -ﬁ%ﬂr’ox’y zligg-g%%e"""l'gf ' ngtural_ .
1, 14-i mi nocar®onatphosplplapildd i (e FPeSemaprafy/|chulesterol, are mainly
2- hydr oxy- 3-i sobut enyl - propanoyl ] - 14] err] - hydr oxybaccati ne- 11|
LT su i te (5) " SRR b ARTIORS TOAMAKEORS it TR TORLZ8 M GORRSUBRS he
prior art in- terqm i pagkhcRElLykdVnaigy! 300! ahl birbyuslle SKbOLRKEEUNYs
data of the conpounds 5, -8 and 9 conpared with those of paclitaxel "are
reported in the f@reovdnimiseredbjtarayhefl matanpt econceMr §6i@eH622anging
PCT/ EP96/ 01919 £ : . ' ' _
_ rom 30 to 500 mg/m<.

10 - The examples -repdrtéd below further illustrated the
invention. '
‘Example 1 - i, ' =Di =148~ =10-

-
»

A solu.tibx_z' of.zos_-mg of 7,10-Di’1'roc-14{3-hydroxy¥1_0-
15  deacetyl baccatine _ II'I' (p.repafed according to U8
' 5,254,591) in 5 ml of tetrahydrofuran is added with 336
»rl of a 1.6M solution of butyl-lithium in n-hexane at
'O'C, followed by t_he' addition 45.6 mg of cyanogen
bromide. After Stirring for 10 minutes at 0°C the
20 - reaction mixture is left under stirring at room
‘temperature for = 20 _minutes, during whic_:h time the
reaction products.' d'iéappear; the reaction mixture .is
treated with a NaHCO4 Saturated. solution in the presence
' ofllmethylene chloride. The organic phase is washed with
25 cold water and concentrated after drying over Nazs'o4.‘
The residue is purified through a silica gel column,
Ieluting the desired compound with a chloroform/acetone
3:1 mixture. 140 mé'of iminocarbonate are obtained.
Example 2 - : ig ,10-Di ~148-hvdroxy-10-
30 deacetvlbaceatine ITI 1.l4-sulfite. |
' A solution of 100 mg of 7,10-DiTroc-14(3-

»



. - ICerr] of the conpounds 5, 8 and of paclitaxel on six tunour

ger?b:?nes. Ig%err% (nM 5 ngbll l'ine Exposure Pacl it axel 5
8 - 9 tine (h) L1210 (narine | eukem a)- 72 7.5 2.0
0.5[err] 0.1 vWobebers] 0.1 1.8 [err] 0:1 10 Al21 (Human ovar| 2/01919
72 4.7 0.3 0.8 0.31.9[err] 0.2 1.1 0.1 A549 (Hunan

72 5.7 0.52.3 0.32.1 0.31.8 0.2 HT-29 (Hurman 15 colon)
72 6.9 0.4 0.3 [err] 0.1 0.5 [err] 0105[err] (iél\/g:F:?)) ﬁ/{l-:lgr;aRDR

72 :

l(j-;ggists%ant) 72 h’%dgrg”% ‘%%‘i‘Jfé’szcﬁagln% I 16'“[ euer 4m3 20f Stmelkhykene

condi ti ons: basal radiaride RRM added wi2f &% HEPE&1 e 2gTMdr O 4 00 am:ﬂ_‘lee

- for 1 show surprisin advantages comnmpar e
33???233 on ceﬁnrHJlsll’r?é§qESnter%%|léfah?ﬁ gdnG)otchﬁarSOCHrgldim in 200

he differences:

ES??LZ‘RCSZJ. Dol e dBhilandl ohaf:ehfl W Ricnibd | Fee o ts.

models, such & thetisrkdmat Ofde foxtiSE0 Whiflutes, then is diluted with 10

| vol. of methylene chloride and shaken with water in the
_presence of'ice, washing thoroughly to neutfaiity.

The organic phase is concentrated ;to dryness and the
residue is chromatographed on silica gel, eluting the

10 reaction product w1th an hexane/ethyl acetate 1:1
m1xture._74 mg of cyclic Sulfite are obtained which is

- a mlxture of dlastereomers at the sulfur atom.
Example 3 - parati -0-Tes-148~
III 1.14-gulfite, :

15' - A solution of 100 mg of '7-O-Tes—14thydroﬁy-10-
deacetylbaccatine III (U.S. 5,254,591) ih 1.5 ml of
methylene chloride ie' added with 63 nl (46 mg) of

. triethylamine and subsequently 12 4l (19.6 mg) of S0C1,

t dlluted in 200 pl of methylene chlorlde, the reactlon

20 - mixture is stirred at 0°C for 10 - minutes, then is

| ~diluted with 10 vol. of methylene chloride and shaken

..with water in the presence of ice, washing thoroughly to
neutrality.

The organlc prhase is concentrated to dryness and

25 . the res:.due is chromatographed on silica gel, elutlng
the reaction product_w1th a methylene chloride/methanol
95:5 mixture'f. q;' mg,.,of . 7-0-Tes-143- hYdroxy-lo—
deacetylbaccatlne III cycllc sulfite are obtalned which

? is a mlxture of dlastereomers at the sulfur atom.

30 . 50 mg of reaction product are dissolved in 1 ml of

anhydrous pyridine and added with 30 pnl of acetyl



| ' ¥ X i tion can 30 be
n tumour Tnplant. The products of the inventi o _
'Pﬁggrporated igpsuitable phar maceutical formulations for the admnistration

of the-products both parenterally WO 96/ 36622

PCT/ EP96/ 01919 Wossmbézy al | y. For the ‘i ntravenous adn1n|strat|qﬂypgh§5ures
of Chrenpform L and ethanol, polysorbates or |iposomnial prepara
pr.epar ed wth nat ur al or synt hetic phosphatldylchollne

' | 5 hosphol i pids ion the presence of
Chol o5t o ° kel g : re fornulatlon Wi th mcronized

nma d Lih

ggﬁ%ﬁﬁaggokntﬁrgarthFér§§§eaBeP & gﬂggﬁn1aF?nﬁé§&;r?ﬁégaoﬂﬁéﬁﬁd§nmﬁ$e:ﬂj .
Ngs’ @oak8 heg e P '

adm nistered to thethﬁnrQECtummemtE?%ﬂ?fﬁ?t%é? |?Iustrated t he |nve%§(n1

d
éganple 1 -Tgfeggﬁa o) %a?éiﬁjeﬁ§&§ciﬁﬂefpf kpoeexyim@s with 10 ml each

_ | on tion of 205 ng of
o s o] o e Theaggben gty bt 0 o 205 efheapmica
according to us 5dx_>i;x;t@1i;c11 & némofet ptrrpyhs Oaﬂaahhélfgrﬁ]di&w Ui

- hexane at O
err]l of a 1.6M so | I|th|un1|n n-
1[0I I ]owed by the ééléd'h{) 2; sﬂ?’%‘ 190y torneukrabidars btler deganﬂétphase is

stirring for 10 ndrik®sanal cOhsftfatdd® o dryness. 46 mg of 14-B-
' hydroxy-baccatine IIX 7-O-Tes—1,14-sulfite are obtained.
Example 4 - i = _. =10- atyl-
10 b i =0-Tes-1,14- _
a).: A suspens:.on of 2 8 g of  14B-hydroxy-10- deacetyl-
L baccatlne III in 25 ml of methylene chloride is
- added with 8.3 ml of anhydrous pyridine; the
'resultingssolution is'cooled at ~15°C ‘and is added
15 drquise with 26.6 ml of a 1.9M thiophosgene
- solution, under | nitrogen atmosphere and with
stirring, duriné 10 minutes. A precipitaté_forms;
the reaction mixture, after checking by TLC
o (hexane/ethyl  acetate 7:3), is treated with a
'20l _ - NaHC03 solution to completely destroy phosgene.
| After dilution w1th water, the mixture is extracted
with _methylene chlorlde The vyellowish organic
phase is washed with ' ‘diluted HC1 and then with
_ - water to _neutrallty The organic - phase, after
25 . drying over'ﬁazso4, is céncentrated-to dryness. 2.7
g of 14B-hydroxy-10- deacetyl baccatine 1III 1,14-
thlocarbonate are obtained.
b} 500 mg of 14p- hydroxy—lO—deacetylbaccatlne 11T
' 1,14—thiocarbonate are dissolved in 5 ml of DMF and .
30 - treated with 287 pl of Tes-chloride and 116 mg of

imidazole, adding the 'silylating agent dropwise



20 ‘reaction mxture is left .under stirring at roomtenperature
for 20 mnutes, during which tinme the reaction products disappear;
the reaction mxture is treated with a NaHCO err] saturated solution in
the presence wph offSdsty| ene chloride. The organi c phase is wasBegEpésiniomnd
cold water and concentrated after drying over NaJerr]SJ err]. The residue
is purified through a silica gel colum, eluting the desired conpound with
a chloroform acetone 3:1 mi xture. 140 ng of m nocar bonat e are obt ai ned.

Exanple 2 - Preparation of 7,10-DiTroc- 14% ] hydroxy 10- .30
.deacetyl baccatine || DRERrsStAFFEnga ALERF @i & thér Tearddon mjxtuge is

7,10-Di Troc-14[err] -  2i@a96/ 34822 ce1ite  and oured nto ice. The
PCT/ EP96/ 01919 7 hydroxydeacetyl baccatine Il 1n m of et hyl ene
chloride 'is added wit hmcpmt}ite(%fhgl) @horpuehhyaam-ne mahSMMunerits y
12 [terr]l (19.6 ng) of 'S r.] .di.l uted in 200 yl_ene
chloride; the reacti gﬁogﬁ\ d'}r'é’ Rexage- Lo rep ‘Ge aH’?)[ 5?‘?’?&" «I-a-n%o-then

mnutes, thergis dilutag w telagtl;gcwggh olyiwat hylnirdvalner i denaeeighaken By th

water in the presence of ice, washing thoroughly to neutrality. The organic -

phase is concentrat ed mnssyﬁég’slmdof hiche eargiaric sphasensl 4Ryrhysdrakyrio-
silica gel, eluting th%e%getylﬁgggééfgk f%fxglé-TVMtt]l4thlo%é% %QEEQVHS

acetate 1:1 e
S obtained, having a sufficient purity for the

subsequent'rle-actions. Alternatively, the residue is
10 chfomatographed over 10 g of. silica gel. eluting
with an hexane/ethyl acetate 1:1 mJ.xture 490 mg of
.product are obtaLned Mta m/z 602.
- Example 5 - pa i ~h3 =Q=
Tes=1.l4-thiocarbonate.
15 : 500 mg of. 14B-hydroxy-10 deacetyl-baccat:.ne I11 7- -
' O-Tes-1,14-thiocarbonate are dissolved in 10 ml of
anhydrous _pyrid_ihe and added with 200 pl of  acetyl
chloride'aﬁ 0°C under strong stirring. After 5h at 0°C,
the reaction mixture is poured into 100 ml of water and
20 ‘ls immediately extracted for three times w1th 50 ml each
of ethyl ’acetate, -The organic phase 1is washed _with
diluted HC1l to rémové.pyridine and iinally with a NaCl
saturated solution to neutrality; the 6rganic phase is

_dried and concentrated to dryness. 501 mg of 148-

25 hydroxybacgatine IIT 7-0-Tes~1,l4~thiocarbonate are -

. obtained. , 5 .
e e Example 6 - Preparation of 13-{(2R.385)- —3:13.’.:1‘&19.211:
30 0.5 g of 7-0-triethylsilyl-l48-hydroxybaccatine III

1,14—thiocarbonate are dissolved in 60 ml of ﬁoluene.



74 rrg of cyclic sulfite are obtained, which is a mxture of

i xture. i '
(r:Inl )z;st ereomers at the sul fur atom I F?agplli :s),ul-f :D[ :parlgt ion of A sol ution
7-O Tes-14[ err] - hydroxybaccatl nehydroxy 10- deacetyl baccatine 111 (U S.

: f os- 14[ err] SGIEPAWIHy
gf 264110g91)rrg| (I‘)l fvgygrﬁ‘-gof rre% hyl ene chl ([)I’I d]eI | &gd%eﬁg;m E)P 23 [[err] dll Lut eZ:I -
2 [err oCl ]
of- triethylam ne and subsequently 1 . Ceture Qs
i | oride; the reaction 20 m X
(0200 ferr]l of mathy:cgre (1:8 %rnutes then 20s di'luted with 10 .vol. of

st It L;/Ieceineatchl SL iezi;] R Sedptioni tiF \vadded i withe 800esmnCces Of( 4isG @R JWRS PL B -

d and
t horoughly to neut r&h*tb)éycﬂiﬁor?}ﬂ)ﬁfy (é_@tl%%lhgz goncenltét_[ﬁ_[ed t}é)qq}_@rynessr_on

25 t he residue is chromatographed on si|

product with a net hyaﬁhgxr,hi@racisd,rremmlmj o35 dycldheX QESrb??:L?nJude hia 496

cyclic su € are

I baccatl ne |11
thOa.TﬁZdM\[Aﬁfcr:]h Ims’d )r(r¥§<t18r%'g A JeB eoR¥ridine t hBhe uréact BowMidfire: is -

i dine and
50 ny of reactson pkéﬂtlzlcatfa@'(ggépwﬁéjv@&b%s,%ﬂes of anhytd:{lotuesredpya{nd washed
30 [err of a
PCT EPotl 01916 8 £ B deater O] bhe] Organdr PUDRY 5 | £heAT cobbitraled’ to

O[err]C dryness. The residue is treated with methanol containing

0.1% of HZSO4, at 10°C. The methanol solutlon is dlluted

w1th water and the product is extracted w:Lth ethyl _'

10  acetate; the organic phase is concentrated to dryness

~and the residue is chromatographed on s:.llca gel,
elutlng with acetone/hexane 4: 6. Are obta:.ned 580 mg of
3, M*a m/z 887. N . . _

- Example 7 - mpjz;ation of 13-‘-['(2R.3$)-—3-tert-butoxv— |

15

- 0.7 ,g of 7, 10—of-'rroc-14B—hydroxybaccat1ne III
1 14-J.m1nocarbonate are dissolved in 80 ml of toluene.
The solution is added with 750 mg of (48, 5R)-N-(tert-
20 butoxycarbonyl )- 2,2- d1methyl-4-1sobutyl 5—oxazolld1ne—

” carboxylic acid, 400 mg of cyclohexylcarbodllmlde and 40
mg of N N-dlmethylamlnopyrldlne The reactlon mixture is
kept at 80° c for  two hours. The reaction mixture is
flltered and washed with water and the organic phase is

25 _then concentrated -to dryness. The residue is treated
with methanol contalnlng 0.1% of H2804 at 10°C; after |

' partial d:Llut:Lon w:.th water and further acidification.

with acetic acz.d the solution is treated with Zn to
remove Troc. The hydromethanol solution is dlluted with

30 water and the product is extracted w1th ethyl acetats;

the organic phase J.S concentrated to dryness and the

-,



the reaction mxture is poured into 10 m of water and is imedi ately
extracted for three times with 10 ml each of ethyl acetate. The organic
phase.i s washed with 5 diluted HO to renove pyridine and finally with
a NaCl satur tlon to neutrality; the organic phase nd.
concentrat ed oqg?yness 46 nmg of 14-[err]- hydroxy-baccati ngﬁﬂ#&«%ﬁﬁ
7-OTes-1,14-sulfite are obtai ned. Exanple 4 - Preparatlon of

14[ err] - hydr oxy- 10- deacetyl - 10 baccatine_] Il

7- O Tes-1, 14-t hi ocarbonate, a) A suspensmﬁ of 2.8 ¢

l4ferr]- hydr oxy- 10FefekAus yis - Barema§omranhed rP‘?SlelSF ﬁ‘étlhyleéﬁ’é:l@m dfitde
is added with 8.3 f hydgou p r I ut

is cool ed at -15[errﬁ€§naen elxsaﬂgdﬁ'g' 280 }ﬁ"g'_ %piroogvﬁewiﬂﬂ%égg' 4€£lnof
a 1.9M thi ophosgmheaﬂdjution under ‘nitrogen atnosphere and wth
stirring, -during 10 mr}étei K 5 ; ion m

after” checking exa
a 20 HNaH : Bbut € ]
dilution with wat er, tﬁe mxture IS ex racted

= y « :
‘The vyel |l ow sh or.‘beiri:.tmmaab.aam_shed with diluted HCI and then with
water to neutrality. t ' er
trgat ?(’jg)ta(@ g'ﬁ;. &5521#1 f%@ 2hydroxybacca'l:.y eg IQI\&

Na[err] SO err], is conce

14[ err] - hydr oxy- 10t fepagiivcakpenaté narkl |dﬂsé|db:véd1l £f argeondl e o3 ecPNididled..
b) 500 ng of 14[err] - hydr oxy- 10- deacet yl baccatine 111
. solution 1s added with 750 mg of (4S,5R)-N-

10 (caproyl)-2, 2-d1methy1-4-1sobutyl— 5-oxaéo lidine~-carboxy- '
.1ic acid, 400 mg of cyclohexylcarbodiimide and 40 mg of.
N,.N--_d'imethylaminopyridine. The reaction mixture is kept
a_t 80°C for two hours, filtered aﬁd‘ washed with water,
and the oréanic phase is then concentrated to dryness.
15  The residue is tre‘z;lted with methanol containing 0.1% of
HyS0, at 10'(:. ‘The methanol solution is diluted with
water and the product is extracted ?.rith ethyl _aqeﬁate;
‘the organic phase is. concentrated i:o dryness and the

residue is chromatographed on silica gel, eluting with

20" acetone/hexane' 4:6. - 502 mg of desired product are
obtained. | |
Example 9 - ion 3- ' =3~ —amino-
l1.14-sulfite. .

25 o 0.5 ¢ Of'750—triethylsily1-14B—hydroxybaccatine I11

1,14-sulfite are dissolved in 60 ml of toluene. The'~

solution 1s added with 750 mg of (4S8,5R)~N-{caproyl)-

2, z;d-imethyl.—ti-—isobutﬁrl_-5—oxazdlidine—carb6xylic acid,

: o 400. mg 6f cyclohexylcérbodiimide and 40 mg of N,N-
30 "dimethylaminopyridine. The reaction mixture__-is kept at

80°C for two hours, filtered and washed with water, and



1, 14-t-hi ocarbonate are dissolved in 5 mM of DV and 30 . treated with
287 [err]| -of Tes-chloride and 116 ng of im-dazole, adding the sinI ating -
agent _dr opw se WO 96/ 36622

PCT/ EP96/01913VO9 HE«% stirring. After. 2 h, the reaction m xtpdrRphpa@ded
wth celite oured onto ice. The precipitate, after t orough
washing with vvater I's washed with hexane to renove the silanol and then 5
I's extracted with nmet hyl ene chl ori de. By concentrati on of the

i c phase, 14 d 10- d | bacat
S st il oo s ARYe e ok “HIRH aEoBc el ko LAFTES5F or ThRe

subsequent reacti 0'}:%51'@11%9@@" It@atedt NPif1eSintitRan®110containing 0.1% of
chromat ogr aphed over 10 g of silica gel, eluting with an hexane/ethyl
‘acetate 1:1 mixturd4SPQ0 afy 3P°Fr odbet netharmlai ﬁ@éIUtMPIer dpa dilu . with

Example 5 - Preparatlon of 14[.err] - hydrox) bacctlne | O .
Tes- 1" 14-t hi ocar bor’f" d1 t[h é%ﬁ:tngfl fa.x cteci wzth ethyl acetate;.

14[err]-hydroxy- 10&&%@&@&&@%&%@%@ | cdncdatkasel, 1t t Rkoaashonale tRee
dissolved in -10 m of anhydrous pyridine and added wth 200 [err]l.

of acetyl chlorideestidoperds) Ghrematosrrphgdsenr reidgcasfaady, SHURL evitlr,
the reaction _ m xt ur e't%nB?ﬂEﬁgné ntg 6100 §H2 Ofmd'\moefr %glred product are

obtained.

Example-lo - ati - o ~amino-—

10 — =3-1 ' i =148~
0.5 g of 7-O-triethylsilyl-14@-hydroxybaccatine III
1,14—thiocarbbna-t.e. ai'e dissolved in 60 ml of toluene.
_ - The solution is = added with 750 mg of (48,5R)}-N-
15 - { caprofl V-2, 2-_dimet".hy_1-4-isobutenyl-5—oxazolidine-carbp-
xylic acid, 400 mg of cyclohexylcarbodiimide and 40 mg
of N,N-dimethylaminopyridine. The reaction mixture _Iis
kept at 80°C for two houis. The reaction mixture is
filtered and washed with water and the organic phase is
20 thén'cbncentrated to drynesé._- The residue is treé.ted
'with methancl containing 0.1% of H,80, at 10°C.. The
methanol _so'lution is. .diluted with water and the product
_is extracted with ethyl acetate; the oréénic phase is
cpncentrated to- . dryness and the residue is
25 Chromatographed_ | on | "silica gel, eluting = with
acetone/hexane __3:'?. 445 mg of .desired product  are
obtained. ' o |
Example 11 - ati - =3- =
30 © III 1.14-sulfite, _
0.5 g of '740-triethylsily1—14B-hydrdxybaccatine ITI



20 is i medi atelly extracted for three times with 50 nl- each of ethyl'
acetate. The organic phase is washed wth diluted HO to renove
pyridi.ne and finally with a NaC saturated solution to neutrality; the

or gani ¢ phase g¢odHskfsd and concentrated to dryness. 501 ng ofy lo1025
hydr oxybaccat i ne Sf% 7-O Tes-1, 14-t hi ocarbonate are obtained. Exanple
6 - .Preparation of 13-[(2R 3S)-3-terbutoxy-

car bonyl - am no- 2- hydr oxy- 3-i sobut yl - pr opanoyI]]_:,; 14 e.r r]-hy- -droxybaccati ne
[11 1, 14-thi b . 30, 0.5 f . -
701 et hyl o1 1+ FALTPRLAJEP OAASCBERRLVES | 1F 189 b Spohabesag e The

dissolved in 60 M sefiutabdenes aaddd R8LtB66D mg of (4S,5R)-N-(caproyl)-
PCT/ EP96/ 01919 10 The 'solution is added wi th 800 of - (4S,5R) -N-(tert-
but oxycar bonyl ) - 2, 2-@rREPRFRY 4=t shIRRYI IR IndTANAZR neaFBERYRYE1aciafidoo

nmg of cycl ohexyl canhgdi Lo a : | yl.am nqpyridi _
reaction mxture i4285 ' C'ikcgfpt %gtﬁgBFg'?rQ{:ﬁ%g%‘gmg&%oua?{s? ?’ ﬁen‘lngs r}ﬁ' I ;Hé?‘ed
and washed w tSh wadémethpbanigepyeiditse The t hebcteonentizaied tis dkypesat
The residue is treated with nmethanol containing 0.1%of Herr]SJerr], at
10[err] C. The net h&RoF £BFuEYRnheurs)i |Thedredd il WhExtire tife fﬁq’%@ﬁ@-‘@ iand

extracted with ethybsdBa vaER! Hhgior! "nd" 03REC BR3AR1C SpRABECTLEA! Rhe®
o ' concentrated to dryness. The residue is treated with
methanbl cohtaining 0.1% of H,804 at 10°C. The methanol
10 solution is diluted with water and the product is
extracted with ethyl -acetate; the organic phése is
concentrated to - dryness and’ the _resi&ue is
chromatographed = on silica ' gel,' - eluting ‘with
. écetone/hexane 7:3. 495 .mg of desired product are
15  obtained. |
 Example 12 - i =[(2R,38)-3- —amino-
0.5 g of 7-0-triethylsilyl-14p-hydroxybaccatine III
20' 1,14—thiocarboﬁate are dissolved in fSO mi' of toluene.
The solution is added with 760 mg of (4S,5R)-N-
(caproyl)42,2—dimethyi~4—crotonyl—5—oxazolidiﬁe-carboxy— ”
lic acid, 400 mg of.éyclohexylcarbodiimide and 40 mg of
N,N-dimethylaminopyridiné. The reaction mixture is kept
25 at 80°C for two hours. The reaction mixture is filtered
and washed with water and the organic phase is then
concentrated to dryness. The residue is treated with
methanol containing 0.1% of H,S0, at 10°C. The methanol
* solution_,is diluted ‘with water and the product is

30 extracted with ethyl acetate; the organic phase is

concentrated to 'dryness and the residue is



and the residue is chromatographed on silica gel, eluting with .
acet one/ hexane 4:6. Are obtained 580 ng of 5, N[err]a m z 887. Exanple 7 -
Preparation of 13-[(2R 3S)-3-tert-butoxy- 15
car bonyl -am n oxy- 3- |sobutyl] 14[ err]-hy- droxybaccat
1, 14- |n1nocarﬁ6ﬁﬁgé9£ of 7,10-of -Troc-14[err]- hydroxggggt%%?%g
111, 14- |n1nocarbonate are dlssolved in 80 m of toluene. The solution is
added with 750 ng of (4S,5R)-N-(tert- 20
but oxycar bonyl ) - 2, 2- di met hyl - 4-i sobut yl| - 5- ox&%ol i di ne- carboxyllc acid, 400
- mg of cyclohexylcaﬁbb@mﬁtﬁQﬁ?HQﬂﬂ 40 oy of sLicai net¥84 ani nepyELATNe. wiiHh
reaction mxture i ern. & for two_hou ct t S
filtered and washe cgf?ﬁlfﬁﬁg%%k 3 ghe S?BanP hgsezggléﬁé' é{%?%?ﬁ“ﬂfa
concentrated to drybeabned.The residue is treated wi t h net hanol cont ai ni ng
0.1%of Herr]SOerr] at 10[err]C, after partlal dllutlon mnth mater and
further “aci di fi cat BX¥a™R}2 h et et c REsRaxaLe LT QR0 o

renove Troc. Ehe hy g OnB l.ssqQl ytion & s g 30 wat er and the
product is extracted Wtn et , | se is concentrated
to dryness and thea) \¥3B&vaa i

PCT/ EP96/ 01919 11 reS|due/|s chfonato> Ehed 0 i ca eluting with
g of 10-deace yl 14£Lhydroxyb ccatine I are

suspended in 350 ml of methanol and added with 65 g of
Cﬁ(OAc)z. The suspension is stirred at room temperature
10 'fqr 120 h. The salts are filtered off, the solution is
- evaporated to dryness and the residue is chromatcgraphed
on .100. g of silica gel,' elut.i-ng with an hexane/ethyl
acetate 6:4 mixture. After crystallization from ligroin,
o 9.3 g of 6 are obtained, M*a m/z 558.
15 b) Title compound N
0.5 g of 14B-hydroxy-10-dehydrobaccatine are
freated according to the procedure of Example 4 a). 350
mg of the desired product are obtained.
Example 14 - I i ' =0 —-3-cap —amning-
20 2= -3-crotonyl- 10-dehvdro-14g- -
baccatine III 1.14~thiocarbonate,
0.5 g of 7-0-triethylsilyl-10-dehydro-14B-hydroxy-
baccatine IIIil,l4—thiocarbonate are dissolved in 60 ml
of toluene. The solution is added with 760 mg .of
25 (48,5R)-N—(caprby1)-2,2—dimethyi—4-crotonyl~5—oxazolidi—_
ne—carboxyiic acid, 400 mg of cyclohexylcarbodiimide and
40 mg of N, N—dlmethylamlnopyrldlne The reaction mixture
is ‘kept at 80°C for two hours. The reaction mixture is
filtered and washed w1th water and the organic phase is
30  then concentrated to dryness. The residue is treated

with methanol containing 0.1% of H S0, at 10°C. The

Y



acet one/ hexane 4:6. 480 ng of pr oduct are obtained, Merr]a rﬂz 841.
Exanpl e 8 - Preparation of 13-r(2R, 3S)-3-caproyl-amno- 5

2- hydr.oxy- 3-i sobutyl - propanoyl ] - 14[ err] - hydr oxybaccatine 111
1, 14-thiocarb Gagedd © 9 of 7-0-triethylsilyl-14[err]-hydr oxyGagsahidis ! !
1,14-thi ocarbonate are dissolved in 60 m of toluene. The solution is
added with 750 ng of (4S,5R-N 10 ‘
(caproyl) -2, 2-di net hyl - 4-i sobut yl - 5- oxazol i di ne- car boxy- li.c acid, 400 ng
of cycl ohexyl carbodiim de and 40 ng of N, N-di¥et hyl am nopyri di ne. The
reaction mxture i @e@mm&t SQ@Pénﬂllclﬁoﬂlﬂ-ubeﬁoUﬁ-*s}h WaLesr aadatenarsdnct

with water, and th aselst c rat to
The residue is tre(;jt taﬁt%gt h"é:'hto con :'Lou %%%g 8 1%% lgéér/%g ?e ts
10[err] C. The net ha:amlcemb:utean | fodi | Wirgthesist h vi®r atile t'herpshdust ids

extracted with ethyl acetate; the organic phase is concentrated to dryness
and the residue |S%P@#§Pgﬁﬁabh‘éd or?nSI i ehlyed | el9fli-ng wPiptimg . with

acet one/ hexang %fft??%hgg%? N capSI rfe:;ba p,{‘é)dlg:g S LY ab%guclgxa@ge

9 - Preparati on of m no-
2- hydr oxy- 3- i sobut ybtaiapénoyl | - 14[ err] - hydr oxybaccatine |11 1,14-sulfite.
25 0.5 g of 7-0- triethylsilyl-14[err]-hydroxybaccatine 111l

1,14-sulfite are di ssolved in 60 m of toluene. The solution is added wit h
750 ng of (4S,5R) -N-(caproyl)- .
2, 2-di met hyl -'4-i sobutyl - 5- oxazol i di ne-car boxylic acid,



400 ng of cyclohexyl carbodiim de -and 40 nmg of NN 30
di met hyl ani nopyri di ne. The reaction nmixture is kept at 80[err]C for t wo
hours, filtered and washed with water, and WO 96/ 36622
PCT/ EP96/ 01918, %gsdﬁg&e organi c phase is then concentrated to mmghe
residue is trea W th nmethanol containing 0.1%of Herr]SJerr] at
10[err] C. The methanol solution is diluted with water and the product is
extracted with. ethyl acetate; 5 the organiL phas :
dryness and the rei,'i@ggﬁlmsJ chr omat ogr aphed on SI lica
_acet one/ hexane 4:6. of desired product are obt mﬂﬂmlﬁimlmlm
Preparation of 13-[(2R 3S) .3-capr oyl -am no-
2- hydr oxy- 3-i sobut enyl - Bano I ]- 141[€§rr] - hy droxybaccatl ne I I I

A

1, 14-t hi ocar bonat e.1-0. 5 pundy_ef /| - 14[ err]-hydroxybaccatine |11
1, 14-thi ocarbonate are d_| ssolved in m of Gol u%ﬁ. The solution is
added with 750 ng of (4S,5R-N-: ' h
(caproyl)-2, 2-8i et hyl - 4-i sobut enyl -

of cycl ohexyl carbodi i m de and 40 ngy of

(1)

10

_ wherein _
15 X is a»C =8, >C = NH or >8 = 0 éroup;
| OR,, which can be a or B8 oriented, is a hydroxy,
" alkylsilyloxy (preferably triethylsilyloxy, O-TES),
dichloromethoxycarbonyl group,
| Rz_ is an «a 'or._B oriented hydroxy group, or a Troc
20 : group, or, with the carbon atom to which is
connected, it forms a keto group; |

Ry 1is a isoserine residue of formula 2:

25
(2)

Ry is a straight or branched alkyl or alkenyl group,
30 having 1-5 carbon atoms, or an aryl group;

Rg;. is an alkyl or alkenyl' group, having 1-5 carbon
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20 . then concentrated to dryness. The residue is treated with methanol
containing 0.1% of Herr]SQerr] at 10[err]C —Thenethanol solution is

-diluted with water and the product ”ﬂ’ﬂﬁ”i' ] ethyl acetate; the
organi ¢ phasegigyspggisentrated to. Il | ”ﬁ m" the rafdiBsn1ols 25
chr omat ogr aphed on silica . gel, efutfng® *w th acetone/ hexane .
3:7. 445 ng of desired product are obtained. Exanple 11 - Preparation
gfhlg_[(ZRéss)_g_faeryl_anino_| 14[ err] - hydfdxybaccatine 30 . 11
- hydr oxy- 3-i sobut enyl - pr gppanoyl ] - err] - oxybaccat i ne

T asuTite 05 o ot TREBRRT Yk AR B BRPUPY) Ry B DRSPIRETHATI®. w0
96/ 36622 2. A compound of formula 1PCEeER86681%%ml3the grou
1,14-sulfite are dissolved in 60 m of toluene. The solution is added wt
22 Oih(ﬁSASR)_chagbiéyng_szg' i BQXY hC e 2ELLy 14 f

- 2, 2-di met hyl - 4-i sobut enyk- 55 0 dines yhhC 0

cycl ohexyl car bodi i m de _athQ§gﬁﬁélqg@Fﬁ&a?_g§ ibdﬁﬁ§§%€¥%%§$%ﬁ%%#iﬁ'ne.I*ﬁe

~reacfion mxtuse is keptipd48iiioddzbiodatleyo hours. The reaction mixture is
filtered and washed with_water and the organi c phase is then concentrated

to dryness. The resrdue 7sl@TREFRRFWi4BThydrRzwol 0cenres by Heparatuinss 11T

Herr]Sqerr] at 10[ e'rr]g.lg'r@ui@gga.nol 10 = solution is diluted wth
water and the product ‘Ts "~ ’ . :
’ - 7-0-Tes-14f-hydroxybaccatine III 1,14-sulfite;

14B-hydroxy-10-deacétylbaccatine I1X 1-05Tés-1,14- '

10 thiocarbonate; _
o - 14B-hydroxybaccatine III 7-O-Tes-1,14-thiocarbona-
te; | | |

- 13-[(ZR;BS)~36tert-butoxy-carbonyl-amino;z—hydr¢xye
3-isobutylpropan9yl]-14B—hydroxybaccatine IIT 1,14~

15 thiocarbonate;

- 13—[(2R,3S)-3—tért-butoxy—éarbonyl-amino-z—hydroxy—
3-isobutylpropan6yl]¥14ﬁ—hydroxybaccatine III 1,14-
iminqcarbonéte; | _ ' o

- - 13-[(2R,38)-3-caproyl-amino-2-hydroxy-3-iscbutyl-
‘20 propanoyll-14p-hydroxybaccatine - III 1,l4-thiocar-
bonate; _

- '13-[(2R,3S)—3-caproyl~amino~24hydroxy-3-isobutyl—
prbpanoyl]-14B-hydroxybaccatine III 1,14-sulfite;

- 13-[(ZR,38)53-capfoy1—amino—2—h§droxy-3-isobutenyl-

25 ' propanofl}—14B—hydrdxybaccatine III 1,l4-thiocar-
bonate; '
- 13-[ (2R, 38)-3-caproyl-amino-2-hydroxy-3-isobutenyl-
'prcpanoyl]—14B-hydroxybgccatine III 1;14-sulfite;
’ .. - 13-[{(2R,38)~3-caproyl-amino-2-hydroxy-3-crotonyl-
30 ' propanoyl]-148-hydroxybaccatine 11X 1,14-thiocar-

bonate; -



extracted with et hyl acetate; the organic phase is concentrated to

dryness and the -residue |s c raphed on . silica gel,
el uting wi th acet one/ hexane ,ﬂﬁﬁ E’“ﬂﬂm ME red product are 15
obt ai ned. Ex Preparatlon of proyl
2- hydr oxy-3-c 9%f;?%f?npropanoyl ]-14[err] - hydroxybaccatl ne ?&&996/01919
1,14-thiocarbonate. 0.5 g of 7-0-triethylsilyl-14[err]- hydroxybaccatlne ul
20 1, 14-t hi ocarbonate are dissolved in 60 n1 of toluene. The solution is
added with 760 ng of (4S,5R) -N
(caproyl) -2, 2-di nethyl - F-8r&esnyp= @BkwéﬁﬂﬂlQﬁﬂh?@ﬁ@ﬁﬁéi?cat$%eacIﬁI 40014y
of cyclohexylcarbodllm of N, N-di net hyl am nopyri di ne. The
reaction mxture is kepgiﬁgggré £lg?)‘[err]c for two hours. The reaction
mxture is filtered and18a$ieH, 38 | 3 vedwrowirdntine -Q--haar 6xp+Bserd tord fien
concentrated to dryness. The residue is treated w_th nethanol contalnlngr -
th

0.1% of Herr]Sqerr] aPrPBpRPYiHiodRh¥ARaniff-hydrorybaccaking Iifed 1
~water and the producE'1b§a§90nat§xtracted with .ethyl acetate; ' the

organi c phase is concentrated fo’ dryness and t he resi due S
16 CLAIM5S 1. Conpounds 16+[f 2Rp3S p-3=tert-butoxycarbonylamino-2-hydroxy-3-

isobutenyl—propanoyl1414B—hy¢roxybaccatine 111
1,14-thiocarbonate; '

- 13-[(2R,38)—3—caproylamino—Z-hydroxy—3—isobutenyl—

10 propanoyl]- 14B hydroxybaccatine III 1,14-iminocar-
bonate.
3. A prbcéss for the preparation of the compounds of

formula 1, whi¢h'prqcess comprises the following steps:
i) reacting 10-deacetyl—14B—hydroxybaccatine 111
15 (respectively_10—dehydrd-14B—hy¢roxybaccatine IiI), upon
protection of the hydroxyls at 7- and 10- (respedtively
of the hydroxyl at 7-): a) with thiophosgene in
;* : pyridine, to form the correSponding 1,14-thiocarbonate;
or b) with thionyl chloride in the presence of tertiary
20 bases, to fbrm the cbrresponding 1,14-sulfite, or .cj
with butyl lithium and cyanogen bromide, to form the
corresponding 1 14-iminocarbonate;
ii) esterifying the resultlng intermediates at 13 w1th ’
. activated 1soser1nes, and _
25 iii) finally deprotecting the hydroxy groups.
4. A process according te claim 3, in which process
- the esterification at 13 is carried out witﬁ activated

isoserines of formula 3:

30



5 [err]” 10 wherein X is a > =S, >C = NHor >S = Ogroup; 15 OR[err],

whi ¢ch can be a or [err] oriented, 1Is a hydroxy, alkylsilyloxy (preferably
triethylsilyloxy, OTES) di chl oronﬁlmnmm ﬂm” oup, Rlerr] is an a or
[err] orientedyhysdisg group, or a 4ﬂ‘= Clerr] COO-)

or, with the carbon §¥0n1to Whitch i ss connect ed, |E§Eh%¥?bg”¥%to

group; R err] is a isoserine reS|due of fornmula 2: [err] 25 R4 is a

strai ght or branched al kyl or al kenyl group, having 1-5 carbon atonms, or an
aryl group; 30 R5 is an alkyl or alkenyl I§roup, having 1-5 carbon
atons, or an aryl group, or a tert-butoxy group. AMENDED SHEET WO

96/ 36622 PCT/ EP96/ 01919 15 net hanol
solution is diluted with water and thB oduct is S @ Hd with ethyl
acetate; the organic phase i's concentrat ryne s and t he
resi.due IS : _ R '

(3) -

wherein Ry and Rg have the meanings defined above or

with  corresponding ketals with 1,3-bromoacetone ’

10 hexachloroacetone, chloral, p-methoxy- 'oi o,p-dimethoxy
‘benzaldehyde. |
. 5. Pharmaceutical  compositions with = antitumour

acti\}ity,' having a reduced 'car'diotoxic'it.y, .containing
one or more compounds of formula }. _

15 6. " The use of the compounds of formula 1 for the
Preparation of  pharmaceutical compositions vfith

antitumour activity, having a reduced cardiotoxicity.



"chromait OQraQB%G%n silica gél : el uti ng' - with 5 mmlggg_
.acet one/ hexane :8. 430 ng of desired product are obtained.- . WD.

'06/ 36622 - : : PCT/ EP96/ 01919 -16 1... ’
Conpounds of forrmula 1: [err] 10 wherein 15 X isa>=.S >C~= NHor
>S = O group; whi ch can a or is

hydr oxy, al kyl si
di chl or onet hoxy \ 1 _ ]
group, or a TrocH2ze . , : Cart S :
whi ch is‘_connew keto group; Rlerr] . is a isoserine residue
of, fornmula 2: 25~ _ ' [err] Rerr] Is a straight or
branched al kyl or al kenyl group, 30 having 1-5 carbon atons, or an

aryl group; Rferr is an al kyl or, al kenyl group, having 1-5 carbon
_ .y_ J P R I The pres)ént--lnventgongrelpates to glO-deacetyl-l4B-. '

-------

V

hydroxybaccatine-III of formula 1:

REPLACEMENT SHEET
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S
' (1)
10
‘wherein
X is a>C =38, > = NH or >S = 0 group; |
15 ORy, which can be a or § oriented, is a  hydroxy,
' a'lk'yl's'ilyl_.oxy (preferably triethylsil?loxy, O-TES),
o I ' . dichloromethoxycarbonyl group,
R, is an a or '8 oriented hydroxy group, or a Troc
2 7T Gamocs cl i COG-Y |
| groupr— or - with the carbon atom to which is
20 " connected, it forms a keto group; ' .

Ry is a isoserine residue of formula 2:

Qo - | o (2)

4 a _ :
- OH REVLACERENT SHEETS
o Drgt'»\f.ia'xg(s) '
-0 Abstract _~* paged ... To~paged ...
AMENDED SHEET
DATE_OF. RECEIPT ............. .. ™~




VO 96/ 36622 o T PCT/ EP96/ 01919 17 at ons,

or an aryl WOO6Be628r a tert-but oxy group. 2. A conpound of HWQVERINRMS ]

sel ect:ed fromthe group consisting of: - v s
7,10-Di Troc-14[ err] - hydr oxy- 10- deacet yl baccat i ne S I I N o

1, 14-i m nocar bonate; - - 7,10- D|Troc 14[err7j hydr oxy- 10- deacet yl baccatl ne
1111, 14- sulfitep cekineghl | 4o § Ulgtoby
14[ err] - hydr oxy- 1’6 deacetyl%accgﬂ ne III O Tes- *’14 10aﬂk";'l-f1 7k lgfrb v,
t hi ocar bonate; - 1Hgeing - h-yﬁiroaybancatoms, bkl an aryl group; :

7- O Tes- 1, 14-t hi ocar bona- -
13-[ (2R 3S)-3-t R§- bu-’t-%xfncaﬁﬁbﬁ}l Qi ﬁc}szWdrSR?uPr having 1- -5 carbon

3-1isobutylpropanoyl ] o] C I
t hi ocar bonate; - 1%6(%% Q@ %QIP? g@{;hgy égr ?tagﬁﬁ%’xé’ ﬁf&“@xy-
3-isobutyl @ opanoyl | Mﬁtdx@yd(@aﬁi@ﬁwahsn&d lils. Jal%adyw@maxmﬁqw is

13-[ (2R, 3S) - 3-capr oyl - am no- 2- hydr oxy- 3-i sobut yl -
pr opanoyl | - 14[era]dhyermygadcamtrr@cﬂeld fl.I_Om4PtlI4mG§ar°f bthat §axus genus

13-[ (2R, 3S) - 3- | - 2-h 3- but
by onanoyl ), 141 oA IR BRDDEARAEF RECHE BOULLIRT| pp, different forms of

13-1.(2R 3S) - 3- cap i - RUmMBATS". hygEngC§ih§quteﬁ¥E 2Pill involves some
propanoyl ]-14[err]- hydroxybaccatl ne [ , 14-t hi ocar- bonate; - :

drawbacks . such as cardlotoxlcz.ty and a poor water

10 solubility, which makes  its  administration - complex.

~

Moreover, paclitaxel induces resistance ‘quickly. Due to

. these reasons, researches have been in progress for some

'Years_ aiming _at"'synth_esizing novel paclitaxel enalogues

which cause less adverse effects compared with the-_'_,

- 15 = parent moleculex DJSCI‘T %5 ZA

Now it has been found that t.he compounds having the

above reported formula ‘1, in addition 'to_ having a

remarkable cytotoxic and antitumour activit_y, are free

 from the drawbacks_of paclitaxel mentioned above.

20 | N According to the invention, the compounds of"-

formula 1 are_'obta.ined by semisynthesis, starting from

' 10Qde'a_c"etyl—l4ﬁ—'hydr§xybac_cétihe III . which, upon
proteetion of the hydroxyls at 7- and 10-, is reacted e)

| wiﬁh thiophoegene: in pyridine, thereby obtaining the
.25 | correspondxng 1,14-thiocarbonate, (1, with X = >C = 8)
or b) with thionyl chlorlde in the presence of - tertlary_

bases (in whlch_ case a 1,14-sulf1te w1;1 be obtained),

(1, with X = >S = 0) or c) with cyanogen bromide (after

conversion-.of the hydroxyls' at' 1- and 14- into the_
30 corresponding J:ithiuin alkoxides_), in order to obtain the

iminocarbonate (1, with X = >C = NH). The 'operative

AMENDED SHEET
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- 13-[ (2R, 39) - 3- capr oyl - ami no- 2- hydr oxy- 3- i sobut eny| -

3

propanoyl ] -14[ err]-hydroxybaccatine 111 1,14-sulfite; R
13- [ (2R, 3S) - 3- capr oyl - am no- 2- hydr oxy- 3- cr ot onyl - 30 N
propanoyl]-14[err]- hydroxybaccatlne 11 1,14-thiocar- bonate; WO -
96/ 36622 PCT/ EP96/ 01919 18 -

7- O Tes- 10- dehydr o- 14[err]-hydroxybaccaﬂﬂne I 1,14- throcarbonate; -
13- [ (2R, 3S) - 3- capr oyl - am no- 2- hydr oxy- 3-cr ot onyl -

propanoyl] 10- dehydr o0- 14[ err] - hydr oxybaccatine . 111 1, 14- 5

thlocarbonate - Wo 23/?@2&63Sﬁn&n&a&Llan§§©mlb@ﬁyCQNPQUnﬁshwdmuﬂya3¢o
I sobut enyl - anoyl [err baccati.ne
1, 14-t hi ocar b %\t 8¥'e]sen% ‘%R%if{“g%)i( SUTR n(?“?slm&ﬁ Rf sShutEd | -

10 pr 4[ (0)'qVAoF: I ge can- te.

3. A proceég tor 5%3;%r§%%%%§?%% § co%pggkléczgéfbé€$€81 which '

process conprésen.t he 1994 pwi-ng7at ep814DB-141I0€aCtdégcrlbes 148 OH-

10-deacetyl -14[err] - hédroxybaccatlne 11 15 (respectively

10- dehydr o- 14{eedtn aes&;ba&eahhé FRrpongserBiogigadtiicon of thédevd:mqﬂl_s
at 7 and 10-c{respecti Yol LG pYIRON4. 5T )is A 448, ! 1agRIRSIRAG i1

preparatlon . of 148 hydroxy-docetaxel_1,14-acetonide,

~whereas the saﬁe journal' on .page 1565—1570}'_discloses

synthesis intermediétes; bearing an orthoformiate bound to
C, and Cq4 hydroxyls. | . f

Tetrahedron Letters Vol. 5 NO. 13 pages 3063- 3064 and

Tetrahedron Letters Vol 35 NO 15 bages 2349-2352 dlscloses

- two processes for the synthe51s of Docetaxel |

EP-A~559019 descrlbes L 14- ﬁ.hydroxy—lo—deacetyl

baccatine III deriVatives,

REPLAT 7 iy |
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k]

pyrldlné to formthe correspondi ng 1, 14-t hi ocarbonate, or b) with thlonyl

chloride in the presence of tertlary 20 - bases, to formthe
correspondi ng- 1, 14-sul fite, 'c) with butyl I|th|un1and cyanoegen .
-brom de, to formthe corresponding 1, 14-im nocarbonate; ii) esterlfylng,ihe

resulting internmediates at 13 with actlvated | soserines; and 25 1)
finally deprotecting the hydroxy groups. 4. A proce Ialm
3, in which process the esterificationtg 13 is carrl Eﬂ‘“ﬁmnmlmmﬂﬁl at ed
i-soserines gfafmgnula 3: 30 - WD 96/ 36622

PCT/ EP96/ 01919 19 [err].5 wherein Rlerr] and Rlerr] ! have t he neanlngs
defined above ofompoundscofr éspmudang: ketals Wit h 1, 3- br onpacet one,
10 hexachl or oacet one, chloral, nmet hoxy-. or o, p-di met hoxy benzal dehyde.
5. Phar maceuti cal conpositions'2 wit tunmour activity, having

a reduced cardiotoxicity, containinggone DI § cBnpounds of fornula 1
15 . 6.  The use of the conpounds for the - =

5
s< 0 (1)
R.O*
37 .
1o _ REPLAGEMENT SHEET
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wherein _ : _
X is a >C = S,-}C.:'ﬁH'or >S = 0O group;

15 ORl,_ which can be a or B orlented is a .hydroxy,'
alky151lyloxy (preferably trlethy131lyloxy, O-TES),
dichloromethoxycarbonyl group,

Rz' is an a or B orionted'hydroxy group, or a Troc group
3(Troc= ClacCHZCOO?),_ or, with the carbon atom to

20 which is oonnected it forms a keto group,

Ry is a 1soser1ne re51due of formula 2:

25

Ry 1s a straJ.ght or branched alkyl or alkenyl group,
having 1-5 carbon atoms, or an aryl group; ' '
30  R5 is an alkyl or a}kenyl group, hav1ng 1-5 carbon

atoms, or oh ér?lrgroup, or a tert-butoxy group.
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