WO 03/ 035633 PCT/ EP02/ 08005 A PROCESS FOR THE PREPARATI ON OF THE 14BETA-
HYDROXY- BACCATI N 111-1, 14- CARBONATE The present invention relates to a
process fwpo 03i0as6ps eparati on of 14- hydroxy-1, 14- car bonat ePloampar/oseos | | . The
product obtained with the process of the invention can be used in the
preparation of novel taxane derivatives wth antitunor activity. 5 Taxanes
are one of the t L Qpor It ts '
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the bark of Taxus brevifolia and is considered one of the major
medicaments for the therapy of cancer. At present, an extensive search is
being carried out for novel taxane derivatives having superior
10 pharmacological activity and improved pharmacokinetic profile. A specific
approach relates to baccatin III derivatives variously modified with respect
to the parent structure. Ekamples of said compounds are represented by the
14B-hydroxy baccatin III derivatives disclosed in US 5705508, WO
97/43291, WO 96/36622. At present, 14f-hydroxy-deacetylbaccatin III
15 1,14-carbonate derivatives are prepared starting from the precursor 14f-
hydroxy-deacetylbaccatin III, which is a natural compound obtainable in
small amounts by extraction of the leaves of Taxus wallichiana, as
disclosed in EP 559 019. There is strong need for novel processes for the
easy, effective preparation of large amounts of 14p-hydroxy-1,14-
20 carbonate-baccatin III, and hence the derivatives thereof.

It has now been found that 14B-hydroxy -baccatin III-1,14-carbonate
can be prepared with a process starting from 13-ketobaccatin III, which
compound can be easily obtained from 10-deacetylbaccatin III, which can in
turn be easily isolated in large amounts from the leaves of Taxus baccata,

25  contrary to 14p-hydroxy-baccatin III.



can be prepared with a process starting from 13-ketobaccatin [11, which
conpound can be easily obtained from 10-deacetyl baccatin |11, which can in
turn be eawoiBP3icsdl ated in | arge anmounts fromthe | eaves @CTERRUBSODRACCAL A,
25 contrary to 14(3-hydroxy-baccatin 1112 WO 03/035633 PCT/ EP0O2/ 08005 2
Therefore, the invention relates to a process for the preparation of 14(3-
hydr oxy-baccatin 111-1, 14-carbopate which conprises the follow n teps: a.
treatnent of 7-Thereters dhe yverdlonre]piesdard H%’qqss g‘Pr %IE?r H{ﬁpére\ﬁl?“%éai‘lt abl e

bases and oxi di zing agents, to give 7-triethylsilyl-13 5 . i

ket 0- 14- hy dRsRpxyeacsatin IIH'Il:a1‘@)&@‘?9“59?‘@8!%&906‘%}’%?6%%@ PUOVGRE AR oxyl s
to give 14P-Hydroxy-7- triethylsilyl -13-Kketo-baccatin 111-1, 14-carbonate:
OAc RTES c. reduct ité?ﬁtﬁ?er{tﬁéﬁl%@éfll%ﬂyjlf hg'if@b%ﬁéﬁpi@%(’i%ﬁr%P vage of the
protecting group in 7. 10 Starting 13-ketobaccatin Ill is conveniently
protected at the 7- position wth asuitdhice protective group, preferably

selected fromsilyl ethers WO 03/ 0356 PCT/ EPO2/ 08005 (preferably
triethylsilyl ether). Step a) is caneed QtrT%gtmant with a
O/

with suitable bases and oxidizing agents, to give 7-triethylsilyl-13-

5 keto-14-hydroxy-baccatin III:

o,

b. carbonation of the 1 and 14 hydroxyls to give 14f-Hydroxy-7-

triethylsilyl -13-keto-baccatin III-1,14-carbonate:

c. reduction of the ketone at the 13- position and cleavage of the

protecting group in 7.
10 Starting 13-ketobaccatin III is conveniently protected at the 7- position

with a suitable protective group, preferably selected from silyl ethers



suitabl e base, in particular potassiumt-butoxide (t-BuOK) or potassium
bis(trinmethylsilyl)amde (KHVDS). The reaction can be carried out at -40 to
-78C. Suiwabbm3sed vents for this reaction are ethers, suclRrCagEP02/08005
tetrahydrofuran 5 or diethyl ether, in particular in mxture with

hexanet hyl phosphoram de (HWPA) or

1,3-dinmethyl-3,4,5, 6-tetrahydro-2(1H) pyrim. di none (DMPU). The enolate is

t hen treat d@r@fetﬂfblé(ntfd)&ﬁhdiséi’}ﬂge@@é}at Stepugh 1a$apad i utabRereddsnavithed (in
particul ar N-benzenesul fonyl phenyl oxaziridine, K N-_ben esul fonpyl,

i n- ni t r ophesjtabdx asei dnnpagifa]an BeeTSaus éTdWII‘%&Iélfi (ﬁ-ﬁﬂlﬁﬁ?) Ofo PPBISEIBY de
the 7-protected 13-keto-14-hydroxy- baccaéi nll| deriyative. .Step bA IS then
carried outbibgirimeshytahi)amide GEMBey I ?irﬁ%twéﬁ@n&d%améﬂéﬂﬁlaé' 0'to

car bonyl di i m dazol e or phosgene) under the conditions usuall escribed in
li t erat ur e,-783CpSovtabde splvents 10T Hip spRAtEOTHEFS GRIEISHeSY tertéi’é' fOHT8%n be

conveniently carried out jn inert salvents, preferabl thers 15 or .
chl or i ndt edts gisthyl $then impapiatands BEXHIB WA bPé?éPQH%BBW epedg,

triethylam ne at a tenmperature ranging from-40C to,.roomtenp e.
The reacti dil n‘\)o@Tcbf%ﬂ@ﬁe@\)’tl'%ﬁéhgﬁﬁtr%m&@ﬂ@' P nﬂﬁ?ermﬂhﬂ on

the crude fromthe prevjous steg. Tge reduati.on of the carbonyl at.the 13-
posi tion ofTBe enodatej ks dhai |tyeatod Withy P PHAIZINE IELHdiSURT LT SHpEIIdiaci i
et hanol at a tenperature usually ranging fr -20 to -50C, and.is
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met hanol , i sopropangl, or i anol, and tetrah drofrtfﬁ)an m xture. .The

reduci ng ag‘é@ﬁze@ﬁﬁu]@@ﬁﬁ]s@dnﬂ}zpa@?%}y RESFEIHNE a horspiiogylpraairidiiedss of
of her  Hier | BeBrovBRe it Aomipteen dpakyioatgonicany-baceatin Tt PR ™ 1
Step b) is then carried out by treatment with a carbonylating agent (for
example carbonyldiimidazole or phosgene) under the conditions usually
described in literature, to provide the 1,14-carbonate derivative. The
reaction can be conveniently carried out in inert solvents, preferably ethers
15 or chlorinated solvents, in the presence of a base (preferably pyridine or
triethylamine), at a temperature ranging from -40°C to room temperature.
The reaction can be carried out both on the pure starting material and on the
crude from the previous step.
The reduction of the carbonyl at the 13- position of step c¢) is easily
20 carried out with sodium borohydride in ethanol at a temperature usually
ranging from -20 to -50°C, and is completed within 2 - 6 hours. The reaction
can also be carried out in methanol, isopropanol, or in a methanol and
tetrahydrofuran mixture. The reducing agent can be used in stoichiometric
amount, although an excess of hydride is preferably used. The reduction can
25 also be effected with other hydrides, preferably tetrabutylammonium
borohydride, lithium borohydride, sodium triacetoxy borohydride, in the
conditions known in the art.

Protection at the 7- position is removed under conditions depending on



bor ohydride, |ithium borohydride, sodiumtriacetoxy borohydride, in the
conditions known in the art. Protection at the 7- position is renoved under
condi t i orwodapatsas ng on WO 03/ 035633 4 PCT/ EP02/ 08005 t he Ppraperodove gr oup
used. For exanple, if the protective groyp at the 7- position is
triethylsilyl ether, hydrolysis with hydrochloric acid in net hanol or
hydr of | uoric acid and pyridine in_acetonitrile can successfull us&d.
13- Ket o- bacts protertiveagratinysed eHer Ww&iﬁepfgﬁb@ P LS Fa b § -
baccatin Ill1. Oxidation of baccatin Ill,  can b carrlcﬁi qQut %tﬁ%@

with rrangaﬁ@%léIQﬂll oxirted Yﬁllé/ére@ﬁ*?fe hydrolystss Wathc By Qoo G a8 ”HW H%l
a

tetrahydrofuran acetaone, . eth acetate. The . reaction can rried out at

'0C - 60C, Avhydmibeeriaicid an myémm@mépamféﬂem@ %ﬂ%@ ug
invention are sunmarized in the follow ng . sgherre 3/ 035633 5 i f
TESCI CH OAc Oad3dReto=bageatin III can convemently ¢ prepared by oxidation o

5 baccatin III. Oxidation of baccatin III can be carried out with ozone, or with
manganese dioxide in aprotic solvents such as methylene chloride,
tetrahydrofuran, acetone, ethyl acetate. The reaction can be carried out at
*0°C - 60°C, more preferably at room temperature.

The processes of the invention are summarized in the following

10 scheme:



CeCl 3 HOB" OAc (5Bz =3 HODCM NM t.a., 2 h OAc n EtnH p NaBH4 HO s
50 Cp OBz CAc 1) t-BuOK Mi02 acetone t.a., 4 h THF-DWU 8:2 - 60C
oxazi ri diwe 03835663C0Cl ) 2 HF- Pyri di ne acetonitrile PCT/EP02/08005

MnO,
_—
acetone
ta.,4h
TESCI 1) +-BuOK
————
DCM, NMI THF-DMPU 8:2
ta,2h -60°C
oxaziridine
2) (COCY),
QAc
NaBH, HF-Pyridine
—_— —_—
EtOH acetonitrile
~-50°C

The following example further illustrates the invention.
The abbreviations used are as follows:
AcOEt = ethyl acetate; TES = triethylsilyl; TESCI = ftriethylsilyl
chloride; DCM = dichloromethane, THF = tetrahydrofuran.
5 EXAMPLE
a) 13-Keto-baccatin III

Baccatin III (150 g, 0.25 mol) was dissolved in acetone (1.43 L).
Commercially available manganese dioxide (450 g) was added in three
portions under strong stirring. After the starting product disappeared (4 h)

10 the suspension was filtered and the solvent evaporated off. The crude was




PCT/ EP02/ 08005 OBz OAc The follow ng exanple further illustrates the
I nvention. The abbreviations used are as follows: AcCEt = ethyl acetate;
TES = triwOllosieByl ; TESCI = triethylsilyl chloride; DCMPET/EP02/08005
di chl oronet hane, THE = tetrahydrofuran. % EXAMPLE a) 13-Leto-baccatin |I]
cB:gccatin II:I (150 g, 0.25 mol) was dissolved in acetone (1.43 L).

nmrerci al ly avail abl e nanganese di oxi de (45 s _adde |n th
portions un&@ﬁp@tdiedrﬂ@ AcOht ({40 m%c éﬁdtrﬁﬂgué?‘grf \glﬁp‘ihﬁa d@@@r@é) (4
h) 10 the suspenS| on was filtered and the sol _ve t evapor ed .off. The crude
was WO 03/ 035633ddesl/ Ehezmdeo%npeugdus‘ﬁéﬁ amﬁ fiemp W?geﬁfnllﬂuaﬁ% HEPT uxed

for 1 h, then c-Hexane_ (100 _m) dded e tit onpound was obt ai ned
f r om not hereVﬁmi@it@n off ¢ SOl@%ﬁp@?&tW Hesol 490&&:%"5 as a white solid
(140 g, 95% . b)_ 7-TES-13-ketg-baccatin Ill 5 13-Keto-baccatin Il (5 g,
8.5 mmol ), TES 7STESt 13kefor tn 35 oq) and N- et hyl i mi dazol e (2. 73

B o SRRt TEL S e GRS PR, T iS4 L
2M Nafisot (%g) rertin)d NTrqleetI?ﬁn%? r:'lszolléjl (?73 mL, 34.3 mmol, 4 eq) were dissolved in
anhydrous DCM (25 ml). The solution was left under stirring for 1.5h then
quenched by slowly pouring it into 2M NaHSO, (25 ml). The aqueous layer
was washed, extracted with DCM (2 x 10 ml) and the combined organic
10 layers were extracted with brine (2 x 20 ml). The organic solution was dried
over sodium sulfate to give 4.7 g of the title compound, sufficiently pure for
the subsequent step. M.p.: 212°C. TLC: cHex-AcOEt 1:1, Rf=0.57. 'H-
NMR (200 MHz, CDCI;) § 0.58-0.66 (m, 6H, Si-CH,); 0.90-0.98 (t, J=8.4,
9H, CH,CH,); 1.21 (s, 3H, 17-Me); 1.27 (s, 3H, 16,-Me); 1.69 (s, 3H, 19-
15  Me); 1.83-1.96 (m, 1H, 6-H); 2.20 (s, 3H, 18-Me); 2.21 (s, 3H, 10-OAc);
2.25 (s, 3H, 4-OAc); 2.48-2.65 (m, 1H, 6-H); 2.81 (ABq, 2H, 14-H); 3.93
(d, J=6.6, 1H, 3-H); 4.25 (ABq, 2H, 20-H); 4.51 (dd, J=10.6, 7.0, 1H, 7-H);
4.94 (d, J=7.7, 1H, 5-H); 5.72 (d, J= 7.0, 1H, 2-H); 6.61 (s, 1H, 10-H); 7.52
(t, J=6.2, 2H, Bz); 7.64 (t, J/=6.2, 1H, Bz); 8.10 (dd, J/=7.4, 1.1, 2H, Bz).
20 ¢) 14-Hydroxy-7-TES-13-keto-baccatin III

7-TES-13-keto-baccatin III (670 mg, 0.96 mmol) was dissolved in a
mixture of anhydrous THF (9 ml) and DMPU (2 ml) and cooled to -60°C
under N,. A 1M solution of #BuOK in THF (2.5 ml, 0.86 mmol), previously
cooled to -50°C, was dropped therein. This solution was stirred at -60°C for

25 45 minutes, then added drop by drop with (+)-camphorsulfonyl-oxaziridine
(440 mg, 2 mmol) dissolved in anhydrous THF (2 ml). The reaction mixture
was stirred for 3 hours at -60°C then quenched with a 10% AcOH solution

in anhydrous THF (2 ml). The mixture was then left to warm at room



was washed, extracted with DCM (2 x 10 m) and the conbi ned organic 10
| ayers were extracted with brine (2 x 20 m). The organic sol ution was
dried owp 03088683n sulfate to give 4.7 g of the title compolmPp2/08005
sufficiently pure for the subsequent stgp. Mp.: 212C. TLC cHex- AcCEt
1:1, Rf=0.57. 1H NMR (200 MHz, CDC13) 8 0.58-0.66 (m 6H, Si-CH2);

e e e
2 g, Sy, Sse it sabon’ MRS s el
= e St e e e R e,
11 7o 7es dbebiats, (o Bl i, oo AL e vIB Y
N2. A 1M so Wr@ﬁtlgpl}f,_tgqunusg?iEgggc_:@yr}él,thg_%@Sﬁﬂ{}?l}t’ StﬁPeWFtBBE%““ElBH ed
i nutes. ¢ neNrHIRMTM gD b R WL (SIRAARIELUr | oRgrd it R 200 220
gti .h Lgfg}: L?T@H}Eﬁdn;e@d .:%3@%5@%3&%5 ﬁ% ﬁi%@éﬁief@@éﬂgf ik oHee
03/ 93$ﬁ23£@é%ggsobég5& %:}feﬁ%i\fl\é\fulrzg @héﬁe&%eg}ﬁ G BioMe)10
Meous soldrbaaor S, 61934 8 51 AR0fe) '3k VE AL, 16-0RE); 236463 ©¢
10 3H, 4-OAc); 2.46-2.61 (m, 1H, 6-H); 3.64 (s, 1H, 1-OH) 3.73 (d, J=1.8, 1H,
14-OH); 3.87 (d, J=6.9, 1H, 3-H); 4.14 (d, J=1.8, 1H, 14-H); 431 (s, 2H,
20-H); 4.49 (dd, J=10.7, 6.6, 1H, 7-H); 4.93 (d, /=7.3, 1H, 5-H); 5.89 (d, J=
7.0, 1H, 2-H); 6.53 (s, 1H, 10-H); 7.46-7.66 (m, 3H, Bz); 8.08 (dd, J=7.0,
1.5, 2H, Bz)
15 d) 14p-Hydroxy-7-TES-13-keto-baccatin III 1,14-carbonate

A solution of 14B-hydroxy-7-TES-13-keto-baccatin (12.2 g) in
anhydrous DCM (50 ml) and pyridine (16 ml) was dropped in a 20%
phosgene solution in DCM (45 mL, 5 eq) at -10°C. After 2 hours the
reaction was added drop by drop with a 5% NaHCO; aqueous solution (100

20 ml). The aqueous layer was washed with DCM (3 x 50 ml) and the crude
was purified by flash chromatography (silica gel, DCM-AcOEt=50:1) to
give the title compound in a 95% yield. M.p.: 97-99°C. TLC: cHex-AcOEt
1:1, Rf=0.64. 'TH-NMR (200 MHz, CDCl;) & 0.58-0.66 (m, 6H, Si-CH,),
0.91-0.99 (t, J=8.7, 9H, CH,CH;); 1.21 (s, 3H, 17-Me); 1.39 (s, 3H, 16,-

25  Me); 1.75 (s, 3H, 19-Me); 1.86-2.13 (m, 1H, 6-H); 2.22 (s, 3H, 18-Me); 2.25
(s, 3H, 10-OAc); 2.26 (s, 3H, 4-OAc); 2.48-2.63 (m, 1H, 6-H); 3.83 (d,
J=7.0, 1H, 3-H); 4.30 (ABq, 2H, 20-H); 4.49 (dd, /=11.0, 7.0, 1H, 7-H);
4.81 (s, 1H, 14-H); 4.93 (d, J=7.3, 1H, 5-H); 6.15 (d, J= 7.0, 1H, 2-H); 6.54



m ) and dried over Na2SO4. The title conmpound was purified by flash
chromat ography (silica gel, cHex- AcCEt, 8:2) in a 79%yield. 5

Al t er nat iwelog/0336B3 s was used directly in the subsequent sPER/BRL/ORI0G
further purification. Mp.: 94-98C TLCg cHex-AcCEt 1:1, Rf=0.5. 1H NWR
(200 MHz, CDC13) 8 0.58-0.66 (m 6H, Si-CH2); 0.91-0.99 (t, J=8.7, 9H,
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10 compound was obtained as a white solid in an 85% yield, after
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chromatography. M.p.: 134-137°C. TLC: cHex-AcOEt 1:1, Rf=0.46. 'H-
NMR (200 MHz, CDCl,) & 0.58-0.66 (m, 6H, Si-CH,); 0.91-0.99 (t, J=8.7,
9H, CH,CH,;); 1.16 (s, 3H, 17-Me); 1.28 (s, 3H, 16,-Me); 1.74 (s, 3H, 19-
Me); 1.85-2.14 (m, 1H, 6-H); 2.06 (s, 3H, 18-Me); 2.21 (s, 3H, 10-OAc);

15 2.33 (s, 3H, 4-OAc); 2.47-2.65 (m, 1H, 6-H); 3.74 (d, J=7.4, 1H, 3-H); 4.12-
4.35 (m, 2H, 20-H); 4.49 (dd, J=10.3, 6.6, 1H, 7-H); 4.82 (d, 1H, 14-H);
4.99 (d, I=7.3, 1H, 5-H); 5.00-5.03 (m, 1H, 13-H); 6.11 (d, J= 7.4, 1H, 2-
H); 6.45 (s, 1H, 10-H); 7.50 (t, 2H, Bz); 7.60-7.68 (m, 1H, Bz); 8.04 (dd,
J=7.0, 1.5, 2H, Bz).

20 f) 14B3-Hydroxy-baccatin IIT 1.14-carbonate

14-Hydroxy-7-TES-baccatin III 1,14-f-carbonate (9.6 g, 1.3 mmol)
was dissolved in a mixture of acetonitrile (5.4 ml) and pyridine (6.4 ml)
cooled to 0°C. A solution of 70% HF in pyridine (0.95 ml) was dropped in
15 min and the solution was stirred at room temperature overnight. The

25 reaction mixture was then poured into 20 mL of ice and left under stirring
for 1 h, then extracted with DCM (3 x 10 ml) and the combined organic
layers were washed with 10% NaHSO, (to pH=2), 5% NaHCO; (2 x 10 ml)

and brine (2 x 10 ml). After evaporation of the solvent, the title compound



J=7.0, 1H, 3-H); 4.30 (ABg, 2H, 20-H); 4.49 (dd, J=11.0, 7.0, 1H, 7-H);
4.81 (s, 1H, 14-H); 4.93 (d, J7.3, 1H, 5-H); 6.15 (d, J= 7.0, 1H, 2-H;

6. 54 WO 0800356833 PCT/ EPO2/ 08005 8 (s, 1H, 10-H); 7.51 (®CTAHO2/@R0Y3
7.62-7.70 (m 1H Bz); 8.01 (dd, J=7.0, .9, 2H Bz). e) 14

(3- Hydyroxy-7- TES-baccatin 111 1,14-carbonate A suspension of NaBH4 (0.5 g)
in absolute ethanol (10 m) was cool ed t.o, -50C, and added with a cool ed
sol uti on of“@d@@hﬂ@ﬂy‘is?a?éstel%olk@ﬂ%a vedeld 111 1, 14-a-carbonate (0.5 g,
0.6 mmol) in absolute ethanol (10 m). After the starting product

di sappeared (8 h), the reaction was quenched with citric acid and
extracted wwth AcOEt. The conbi ned organic |ayers were dried over sodium
sul fate and the solvent was evaporated off. The title 1o conmpound was
obtained as a white solid in an 85%yield, after chromatography. Mp.:
134-137C. TLC: cHex-AcCEt 1:1, Rf=0.46. 1H NWR (200 MHz, CDCl13) 6
0.58-0.66 (m 6H, Si-CH2); 0.91-0.99 (t, J=8.7, 9H, CHCH3); 1.16 (s, 3H,
17-Me); 1.28 (s, 3H, 16,-Me); 1.74 (s, 3H, 19- Me); 1.85-2.14 (m 1H, 6-H);
2.06 (s, 3H, 18-Me); 2.21 (s, 3H, 10-QAc); 15 2.33 (s, 3H, 4-0Ac);
2.47-2.65 (m 1H, 6-H); 3.74 (d, J=7.4, 1H, 3-H); 4.12- 4.35 (m 2H, 20-H);
4.49 (dd, J 10.3, 6.6, 1H, 7-H); 4.82 (d, 1H, 14-H); 4.99 (d, J=7.3, 1H,
5-H); 5.00-5.03 (m 1H, 13-H); 6.11 (d, J= 7.4, 1H 2- H); 6.45 (s, 1H,
10-H); 7.50 (t, 2H, Bz); 7.60-7.68 (m 1H, Bz); 8.04 (dd, J=7.0, 1.5, 2H,
Bz). 20 14(3-Hydroxy-baccatin Il 1,14-carbonate



14- Hydr oxy- 7- TES- baccatin 111 1,14-a-carbonate (9.6 g, 1.3 mmol) was
dissolved in a mxture of acetonitrile (5.4 mM) and pyridine (6.4 m)

cool ed t ow0@3/03563®l uti on of 70% HF in pyridine (0.95 m) was/EPovpspes in 15
mn and the solution was stirred at roomgdenperature overnight. The 25
reaction mxture was then poured into 20 nmL of ice and left under stirring
for 1 h, then extracted with DCM (3 x 10 m) and the conbi ned organic
layers wereGIaARMS wi t h 10% NaHSO4 (to pH=2), 5% NaHOO3 (2 x 10 m) and
brine (2 x 10 m). After evaporation of the solvent, the title conpound WO
03/ 035633 PCT/ EP02/ 08005 9 was obtained as a white solid in a 98% yi el d.
WD 03/ 035633. CLA pEo¢ess/ fopdbeqaeparatmon of A4frbrdenxyr bl 4-perbonaaPact B of
143- hydr oxy- 1, 14- car bonat e- baccatin |Il, which conprises: 5 a. treatnent
of 7-triet h;HIsuwlyph C_Dmpﬂt%qsé)baccatl nlll of fornula OAc with suitable bases
and oxi di zi ng agents, g ve 7-triethylsilyl-13-keto:14- deroxy baccatin
I11: b. 6ar laonattlletaﬁn@ﬂt Dﬁ tilﬁhﬂlslwlﬂﬁdk@?@%%tﬁl il\ef formu

14( 3- Hydr oxy- 7- TES- 13- ket o- baccatin bad, 14- carbonate: TES

o)

with suitable bases and oxidizing agents, to give 7-triethylsilyl-13-keto-14-

hydroxy-baccatin III:

b. carbonation of the 1 and 14 hydroxyls to give 14p-Hydroxy-7-TES-13-

keto-baccatin 1II-1,14-carbonate:

10 ¢. reduction of the ketone at the 13- position and cleavage of the
protective group in 7.
2. A process as claimed in claim 1 wherein step a) is carried out by
treatment with potassium t-butoxide or potassium bis(trimethylsilyl)amide

at a temperature from -40 to -78°C in ethers in admixture with



10 c. reduction of the ketone at the 13- position and cleavage of the
protective group in 7. 2. A process as claimed in claiml wherein step a)
IS carri edogam3isys treatnent with potassiumt-butoxide or PRGIEREZIL0NS
bis(trinethylsilyl)am de at a tenperatufe from-40 to -78C in ethers in
adm xture with WO 03/ 035633 PCT/ EP02/ 08005 11 hexanet hyl phosphor am de

resene oAt oduarsost AT o LAl Mo 1
phenyl oxazzgﬁ(@Wéimi\ﬁi}gQF’rgk‘Pﬁ@hmoHﬁ/ﬁ‘%ﬁre@%ﬁ%?e%gg’%g% 18Qa(§eefl x?ag fgogxd
campror s Tgny| zzg%c;@fe'ss;a%e@w@dﬁoﬂgﬁﬁ SR g ol
2 base at tBreied: rpd NERGr e G T D] BAGuRRpE R Psb A R C
out by t Zafl#%‘ e ”wx%r%?ig@ara%&ifda%arﬁpﬁiwéfoaﬁ%a@f 320 to Boc 6 A
Por ohyar | de | Stéﬁ%%l%h%m“ﬁefniéﬂx i oY Slif5, ) 6ETo i ?91 SRR e
ot hanol ;ﬁa&?ré% | Siror uFaRiomih grd tha”%w&éﬁﬁ{@g%‘%%a. redtioRedns he of
claim 1t chlovr\@nea{tecli soilvenl%s in the presence of a base at temperatures ranging from
-40°C to room temperature.
10 5. A process as claimed in any one of claims 1 to 4, wherein step ¢) is
carried out by treatment with a hydride at a temperature from -20 to -50°C.
6. A process as claimed in claim 5 wherein the hydride is selected from
sodium borohydride, lithium borohydride, sodium triacetoxy borohydride
and the reaction is carried out in ethanol, methanol, isopropanol, or in a
15 methanol and tetrahydrofuran mixture.
7. A process as claimed in any one of claims 1 to 6 wherein 13-keto-
baccatin III protected at the hydroxyl in 7 is prepared by selective
acetylation of the hydroxyl 10 followed by oxidation of the hydroxyl 13 and
protection of the hydroxyl 7.
20 8. A process as claimed in claim 7 wherein 13-keto-baccatin III is obtained
by selective acetylation of deacetylbaccatin III in 10 with acetic anhydride

followed by oxidation with manganese dioxide in aprotic solvents at 0°C - 60°C.

9. As a novel intermediate, the compound 7-triethylsilyl-13-keto-14-




baccatin Ill protected at the hydroxyl in 7 is prepared by selective
acetylation of the hydroxyl 10 followed by oxidation of the hydroxyl 13 and
prot ect i owomB/083883 hydr oxyl 7. 20 8. A process as clai ned PaT@EPaz/m80ds wher ei n
13- keto-baccatin Il is obtained by selective acetylation of

deacetyl baccatin Ill in 10 with acetic anhydride followed by oxidation

w t h manganese di oxi de |jn_apr %i c solvents at 0C - 60C. 9. As a novel

i nt er medi atléydw-bwﬁ@éuhﬂl,wf QLB si |yl - 13- ket o-14 WO 03/ 035633 12

PCT/ EPO2/ 08005 hyd -b tin. II1l, of f | :
i nt er medi at &9 (AE f;:%%@hggtce’?wl@ghwdF%@?fpﬁgﬁfgu@fﬁlégigéﬁg_ﬁr%%fﬁﬁ13—ket0-

[11-1,14-carbonate, of fornula : -TES
baccatin III-1,14-carrTgonate, o?%ormula :




