WO 03/ 035634 PCT/ EP02/ 08007 A PROCESS FOR THE PREPARATI ON OF THE 14BETA-
HYDROXY- BACCATI N 111-1, 14- CARBONATE The present invention relates to a
process fwpo 0Bi0aseps eparati on of 14(3- hydroxy-1, 14- car bonatreThporesoon |11 .
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 nost inportant classes of antitunor agents developed in
recent yearsA PEROCESS FOR dTEEpePREPARATION i OF THRE t hHdBRPAK of
Taxus brevifolia and is considered one of the major nedicanents for the
therapy of AANDEROXY-BAGCEATINAIBALBHMCTCARBONATE s being carried out for
novel taxane derivatives having superior pharnacol ogical activity and 1o

i mproved pharnacokinetic profile. A specific approach relates to baccatin
1l derivatives variously nodified with respect to the parent structure.
Exanmpl es of saiTheprgsenndsveatiton eplatsend adpinceth doil 4hS8-prypaatipnbat ¢apin
1l derivatives disclosed in US 5705508, WD 97/43291, WO 96/ 36622. At
present, 14(B8drbygrlqk¥-cdeborityttiacatini fl.l The briduckobaiesdwith tiuapiomssar e
prepared starting 1s fromthe precursor 14(3-hydroxy-deacetyl baccatin II1,
whi ch is a rdttheainveatiopoemdbehisadnabthe prepaunatidn afooted thyaex ideactations of
the | eaves of Taxus wallichiana, as disclosed in EP 559019. There is
strong need with antieinor petvétlyses for the easy, effective preparation of

| arge anounts of 14fi-hydroxy- 1, 14-carbonate-baccatin IIl, and hence the
derivati¥es therlechine@rbt ohasofidhe beent fimpudtanh atladsbs3ofiyartiiupnorbageesi n
[11-1,14-carbonate can be prepared with a process starting from

13- ket obaccateivaldpletl, inwieceit years. Paclitaxel is a diterpene complex obtained from 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 pharmacological activity and

10 improved pharmacokinetic profile. A specific approach relates to baccatin III
derivatives variously modified with respect to the parent structure. Examples of
said compoundé are represented by the 14f-hydroxy baccatin III derivatives
disclosed in US 5705508, WO 97/43291, WO 96/36622. At present, 14p-
hydroxy-deacetylbaccatin III 1,14-carbonate derivatives are prepared starting

15 from the precursor 14f3-hydroxy-deacetylbaccatin III, which is a natural
compound obtainable in small amounts by extraction of the leaves of Taxus
wallichiana, as disclosed in EP 559019. There is strong need for novel
processes for the easy, effective preparation of large amounts of 14p-hydroxy-
1,14-carbonate-baccatin III, and hence the derivatives thereof.

20 It has now been found that 14f-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,
contrary to 14B-hydroxy-baccatin III.

25 Therefore, the invention relates to a process for the preparation of 14f-



conpound can be easily obtained from 10-deacetyl baccatin 111, which can in
turn be easily isolated in large anounts fromthe | eaves of Taxus baccat a,
contrary wo 034883hydr oxy-baccatin I11. 25 Therefore, the PCT®EPI2/80T el at es
to a process for the preparation of 14(3 2AD 03/ 035634 PCT/ EP02/ 08007 2
hydr oxy-baccatin I11-1,14-carbonate which conprises the foll ow ng steps:

a. treatnent of 7-Boc-13-ketobaccatin Ill of fornmula OQAc OBoc with

sui t abl e bahgdrenygd-baxcatiz IHgl ddecdrbontte whieh Zolpcists thefoldwing steps:

hydr oxy-baccatin Il1: OBoc 5 b. carbonation of the 1 and 14 hydroxy groups
to give 14(3-Hydr oxyreafmBotefl 3-Ret-d-3bkewdiacoatin [Hlofifororrlbonat e: OAc c.
reduction of the ketone at the 13 position and cleavage of the protective
group in 7 or vice versa. Starting 13-ketPmaccatin |1l is conveniently
protected at the 7 position WO 03/ ‘.A RCT/ EP02/ 08007 with a suitable.
protective group, preferably tert- ¥ éBoc) Step a) is carried
out by treatnent with a suitabl B¥r potassium t-butoxide

(t-BuOK) or potassium bis(trinethy ( KHVDS) . The

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

hydroxy-baccatin III:

OBoc

5 b. carbonation of the 1 and 14 hydroxy groups to give 14p3-Hydroxy-
7-Boc-13-keto-baccatin III-1,14-carbonate:

OAc

c. reduction of the ketone at the 13 position and cleavage of the
protective group in 7 or vice versa.

Starting 13-ketobaccatin III is conveniently protected at the 7 position



reaction can be carried out at -40 to -78C. Suitable solvents for this 5
reaction are ethers, such as tetrahydrofuran or diethyl ether, in
parti cul awoios/033sB«t ure wi t h hexanet hyl phosphoram de ( HVPAPC®IEP02/08007
1, 3-dimethyl -3, 4,5, 6- tetrahydro-2(1H) pysi m di none (DVPU). The enolate is
then treated with an oxidizing agent, such as oxaziridine derivatives (in
particul ar N-benzenesul fonyl phenyl oxaziridi ne, N benzenesul fonyl
m ni t r ophenwlithl @ soktabic Edcbﬂeetiaecgroapppmfswtfm rtgitebaapixycaibom)yl (B og).oStege t he
7-protected 13-keto-14-hydroxy-baccatin Il derivative. Step b) is then
carri ed outapys caad¢dmut by tieatmear biatly hasuitabladense, (i gartiendamyogassium
car bonyl di i m dazol e or phosgene) under the conditions usually described in
| i terature, t-batgtidei @BuOK)lol potamshondiie(tdenéthgisilyd)ariitde (KHMES)i dthecan
be conveniently carried out in inert solvents, preferably ethers or
chl ori nat edremiticgnican ba téreigdr esenate -40 @ bASEC( Fhefablabsolvpytsi dondhor
triethylamne), at a tenperature ranging from-40C to room tenperature.
The react i oreatgionbarecathers ducht astetinhydrofurapwredistlarlt éthgr,mat pattiulamih on
the crude fromthe previous step. 20 The reduction of the carbonyl at the
13 posi ti onndktigtewith) hiesameshylphospliotaaddo HMRA) togt T Abdingtthmbadnd hne-
borohydride in ethanol at a tenperature usually ranging from-20 to -50C,
and i s conptettaddsotHi1E)Pyringidinomes (DMBU) eTbei alatenisatheo theatedrwithdimout
in met hanol, isopropanol, or in a nethanol and tetrahydrofuran m xture.
The reduci ngxadjentg cargene, usadhi nag5 exazicllineret dévaimoemt ,(iml t padighlar
hydri de excess is preferably used. The reduction can also be effected with
ot her hydri tebenperedsaifomlyy pheétylumxaboidingdrNelsgnzsodsiwlfobpl ahydiropbengbdi um
triacetoxy borohydride, in the

10 oxaziridine and  camphorsulfonyloxaziridine) to  provide the

7-protected 13-keto-14-hydroxy-baccatin III derivative.

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

15 reaction can be conveniently carried out in inert solvents, preferably ethers
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.

20 The reduction of the carbonyl at the 13 position of step c) is easily
carried out with tetrabutylammonium 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

25  stoichiometric amount, although a hydride excess is preferably used. The
reduction can also be effected with other hydrides, preferably lithium
borohydride, sodium borohydride, sodium triacetoxy borohydride, in the

conditions known in the technique.



conditions known in the technique. WO 03/035634 PCT/ EP02/ 08007 4

Protection at the 7 position is renoved under conditions depending on the

prot ect i wwOgBosgs3used. For exanple, if the protective groRpTHPOL/OBSOT

position is tert-butoxycarbonyl, hydrolygis with form c acid can

successfully be used. 5 The starting 13-ketobaccatin IIl can be readily

prepared according to one of the two foll ow ng procedures.

10- Deacet yl - bacpajtectibh latithe Sepesitionelsyrepxovid addet cohéditids gepsirtding osi t h

ozone to give 13-keto-|0-deacetyl baccatin IIl. Oxidation can be carried

out in al Cﬂwak@te@ﬁvehgwdpnatsedi Fol weainsplel rif phet patbativerggrbapoht die 7

net hyl ene 1o chloride, at a tenperature ranging from-78 to room

t enper at ur epodifioiet & torrdamoryyhrboagtat hydtéllysiss whdn rfegindselaeidi vedny

acetylated to give 13-keto- baccatin Ill. Alternatively, 13-keto-baccatin

1l can be ebdczissfedlybye asedati on of baccatin |11 either natural or

obt ai nabl e by regi osel ective acetylation of 10- 15 deacetyl'baccatin I11.

Oxi dati on can bEheastattatg dGtkevobhcamrtméll can dlesreadiltyhprepagedeseoddingi the in

aprotic solvents such as nethylene chloride, at tenperatures ranging from

OC to 60C, on¢efphetendollwingrmonedwper ature. The processes of the

i nvention are sunmarized in the follow ng schene: W 03/035634 Boc2 O
10-Deacetyl-baccatin I1I is selectively oxidized at the 13- position with

ozone to give 13-keto-10-deacetyl baccatin III. Oxidation can be carried out

in alcoholic or chlorinated solvents, in particular methanol or methylene

10 chloride, at a temperature ranging from -78 to room temperature. 13-Keto-

10-deacetyl-baccatin 1II is then regioselectively acetylated to give 13-keto-
baccatin III.

Alternatively, 13-keto-baccatin III can be obtained by oxidation of

baccatin III either natural or obtainable by regioselective acetylation of 10-

15 deacetylbaccatin III. Oxidation can be carried out with ozone, or also with

manganese dioxide in aprotic solvents such as methylene chloride, at

temperatures ranging from 0°C to 60°C, more preferably at room temperature.

The processes of the invention are summarized in the following scheme:



Me-1m dazole CCl4 nBu4NBH4 HO 3 5 QAc 1) oxaziridine 2) COCl2 HCOZH HO O
PCT/ EP02/ 08007 OAc QAc CQAc s O OBz ~ OA n OBz OQAc The follow ng exanpl es
further iwWbwswsamse the invention. The abbreviations usedPamr&Paz0g00! | ows:
AcCEt = ethyl acetate; TES = triethylsilyd; TESCL = triethylsilyl -

OAc
0
Os Ac,0
- >0 —_—
MeOH-DCM CeCl,

OAc
o OAc o

Boc, o O 1) oxaziridine
——————
Me-Imidazole 2) cocl,
ccl,
OAc
O
nBu NBH, HCO,H
— —_——

The following examples further illustrate the invention.

The abbreviations used are as follows:

AcOEt = ethyl acetate; TES = triethylsilyl; TESCl = triethylsilyl
chloride;, DCM = dichloromethane, THF = tetrahydrofuran, HMPA =

5 hexamethylphosphoramide, DMPU = 1,3-dimethyl-3,4,5,6-tetrahydro-

2(1H)pyrimidinone.

EXAMPLE 1

10-Deacetyl-13-keto-baccatin III

10-Deacetyl-baccatin III (3 g, 5 mmol) was dissolved in DCM-MeOH
10 1:1 (250 ml) and cooled to -78°C. An ozone stream (1.4 g/ml) was bubbled

through the solution until disappearance of the starting material (2 h). The



chloride; DCM = dichl oronet hane, THE = tetrahydrofuran, HWA = 5

hexanmet hyl phosphoram de, DMPU = 1, 3-di net hyl - 3, 4, 5, 6-t et rahydro-

2( 1H) pyr iwDdBnsiees EXAMPLE 1 10- Deacetyl - 13- ket o- baccat i ®CITIEP02/08007

10- Deacetyl -baccatin 11l (3 g, 5 nol) was disselved in DCMMeOH 10 1:1
(250 mM) and cooled to -78C. An ozone stream (1.4 g/m) was bubbl ed
through the solution until disappearance of the starting material (2 h).
The WO 03/ 0326134 sBEANERAR/10PMRE] Withantregehr Ehenswhsiore plascthdn wi¢diediwitingen.
The solution was then treated with dinethyl sulfide (1 m) and pyridine (1
n), the soldueethylesulédepdratlpdndffyridind (1 hal) thdesolasntdwas evapdrated EfOAC
(100 mM) and washed with 0.1 N HO and ice. After evaporating off the

sol vent, thantlithterpdeduat disaelvelt i BgaAicr( 140 mlpesd ywashed EtANRLEN ZCl

13- Ket o-baccatin 111 Baccatin IIl (150 g, 0.25 nol) was dissolved in

acet one (1. 4ad%re. Afemenposdting affiheatnlvemty tlya tidkepmiduxt deas(atBoingd was
added in three 1o portions under strong stirring. After the starting
product ¢i s@ppegidd. (4 h) the suspension was filtered and the sol vent
evaporated off. The crude was suspended in EtQAc (100 m ) and refluxed for
1 h, then c-Hex EXIAMPLE 2vas added. The title conpound was obtained from
not her liquors, after evaporation of the solvent, as white solid (140 g,
959%) . 13-Keto-baccatin I1I

Baccatin III (150 g, 0.25 mol) was dissolved in acetone (1.43 I).
Commercially available manganese dioxide (450 g) was added in three
10 portions under strong stirring. After the starting product disappeared (4 h)
the suspension was filtered and the solvent evaporated off. The crude was
suspended in EtOAc (100 ml) and refluxed for 1 h, then c-Hex (100 ml) was
added. The title compound was obtained from mother liquors, after
evaporation of the solvent, as white solid (140 g, 95%).
15 EXAMPLE 3
7-Boc-13-keto-baccatin III

A solution of 13-keto-baccatin III (1.1 g, 1.9 mmol) in methylene
chloride (0.5 ml) was dissolved in carbon tetrachloride (14 ml) at room
temperature. 1-methylimidazole (35 ml, 0.282 mmol) and Boc,O (1.026 g,

20 4.7 mmol) were then added under stirring strong. The solution was left
under stirring at 20°C for 18 hours. After that, the solvent was replaced with
acetone (5 ml), the solution was poured into water (5 ml) and left under
stirring overnight. The precipitate was collected on buchner funnel, washed
with n-pentane and dried to give 1.1 g of the title product (1.78 mmol,

25 94%).

EXAMPLE 4

14-Hydroxy-7-Boc-13-ketobaccatin III

A solution of 7-Boc-13-keto-baccatin III (0.65 g, 0.95 mmol) in THF-



15 EXAMPLE 3 7-B oc-13-keto-baccatin Il A solution of 13-keto-baccatin I
(1.1 g, 2.9 mol) in methylene chloride (0.5 m) was dissolved in carbon

t et rachl owode/0gsbad4 ml ) at room tenperature. 1-nethyli m darcir&r(B8asont , 0.282
mol ) and Boc20 (1.026 g, 20 4.7 mmol) wefe then added under stirring
strong. The solution was left wunder stirring at 20C for 18 hours. After
that, the solvent was replaced with acetone (5 nm), the solution was

pour ed i nt o MMRY §:8 (H0)mihwak eddedrider solstionrofgBodBE (03 gTBE9 mmol)
precipitate was collected on buchner funnel, washed wth n-pentane and
dried to givia anlydrooss HRE t(i10] mlprwndlest stiirings atmsi0°C. 25f@49%4 5 EMANPE,Ead
14- Hydr oxy- 7- Boc- 13- ket obaccatin |Il A solution of 7-Boc-13-keto-baccatin
111 (0.65 g,sadugen refsiamphorsuHong osyzdd8sr4(2P6T mERped) 08 TETF-LYMINPS:8:(20( 10
m) was added to a solution of t-BuOK (0.425 g, 3.79 mmol) _in anhydrous
THE (10 ni) mhbdees edidedi Adteatthe strttingfmatericd disanpeased &45 swin)s therreabtion
canphor sul fonyl oxaziridine (2.63 mol) in THF-DVPU 8:2 (10 nm) was added.
After thé stwps gqugneledwith giiciabpectiedcidf.Aim)) andhdhe saicttinwaswhtuted
quenched with glacial acetic_acid (0.4 nl) and the m xture was diluted
with 10% aquwgsl@wg:qumuq DB1441) al (B2 nabgaitiec organde Maser weasheshed hwith
water, dried over sodium sulfate and evaporated under reduced pressure.
The product Waksrudesigds ever hedsunsslriat and qyappratedt upder fédumedopressure.

The product was used for the subsequent step without purification.

EXAMPLE 5

10 143-Hydroxy -7-Boc-13-ketobaccatin III 1,14-carbonate

14-Hydroxy-7-Boc-13-ketobaccatin III (2.0 g) and carbonyldiimidazole
(0.65 g, 4.0 mmol) were dissolved in toluene (11 ml) and heated at 75°C
under stirring for 90 min. The solution was cooled to room temperature and
treated with 0.2 N HCI (5 ml). The organic layer was diluted with EtOAc
15 (15 ml), washed with water, dried, and the solvent was evaporated off. The
title compound was obtained by flash-chromatography (silica gel,
cHex/DCM/Et,0, 14:3.5:2.5) as a white solid (0.87 g, 1.20 mmol, 82% on
two steps).
EXAMPLE 6
20 14pB-Hydroxy-7-Boc-baccatin III 1,14-carbonate

A solution of 14B-Hydroxy -7-Boc-13-ketobaccatin III 1,14-carbonate

in THF (3 ml) was added to a solution of tetrabufylammonium
borohydride (1.29 g) in dry methanol (11 ml) at -50°C under inert
atmosphere. After 4 hours the reaction was quenched with a solution of

25 citric acid (1.5 g) in water (5 ml). The mixture was extracted with ethyl
acetate. The organic phase was dried over magnesium sulfate and
evaporated under reduced pressure. The crude was purified by column

chromatography to give 14B-Hydroxy -7-Boc-baccatin III 1,14-carbonate



EXAMPLE 5 10 14 (3-Hydroxy -7-Boc-13-ketobaccatin Ill 1,14-carbonate

14- Hydr oxy- 7- Boc- 13- ket obaccatin Il (2.0 g) and carbonyl diim dazole (0.65
g, 4.0 nmwbD)o3mesee4 di ssol ved in toluene (11 m ) and heat ed Pat/EPST0800Mder
stirring for 90 mn. The solution was coo8ed to roomtenperature and
treated with 0.2 NHCO (5 m). The organic |ayer was diluted with Et OAc 1s
(15 M), washed with water, dried, and the solvent was evaporated off. The
title conmpoued%asndiBatpietdpyHYdmxly--GhBooehangatiphli]l (si4-cesbaeite (28%) in
cHex/ DCM Et 20, 14:3.5:2.5) as a white solid (0.87 g, 1.20 nmol, 82%on two
steps). EXAMPLEGeaversi@d: yeddoxy- 7- Boc- baccatin 111 1, 14-carbonate A

sol ution of 143-Hydroxy -7-Boc-13-ketobaccatin Ill 1,14-carbonate in THE
(3 M) was addedEXAMPEH dti on of tetrabutyl anmoni um borohydride (1.29 g)

in dry methanol (11 m) at -50C under inert atnosphere. After 4 hours the
reaction ms&ﬁlﬁi&fﬁdﬂ%%aﬁnﬁl dilidpgadonate citric acid (1.5 g) in water
(5 mM). The m xture was extracted with ethyl acetate. The organi c phase
was dried over nhaghé%i dormid fasié soldtioeveponbt edisunddedrtedac sdlystas sldife.
The crude was purified by colum chromatography to give 140-Hydrox

- 7- Boc- baccdiydraxiyl 17-Bocchataatar eINO 1034-035664ateCTOEFD 2/208 an¢bsup and

13- epi - 14(3-Hydroxy -7-Boc-baccatin IIl 1,14-carbonate (28% in a 70%
conversi on ydighlpromethane (3 ml) at -8°C. The reaction was kept under stirring for 5

days, then neutralized with 2N ammonia. The organic phase was extracted
with ethyl acetate, dried and evaporated under reduced pressure. Silica gel

10 chromatography (hexane-ethyl acetate = 1.0 : 1.3) afforded the product as a
white solid in a 65% yield.



EXAMPLE 7 1413-Hydroxy-baccatin 11l 1,14-carbonate 5 A 97%formc acid
solution (5 m) was added to a solution 14(3- Hydroxy -7-Boc-baccatin II]
1, 14- car bopaBm3zet4 50 g, 0.68 nol) in dichloronmethane (3 ®CI/E2/608& The
reacti on was kept under stirring for 5 days, then neutralized with 2N
amoni a. The organi c phase was extracted wth ethyl acetate, dried and
evapor at ed under reduced pressure. Silica gel 10 chronmat ography

(hexane-et hyFL&lMS8te = 1.0 : 1.3) afforded the product as a white solid
in a 65%yield WD 03/035634 PCT/EP02/08007 9 CLAIMS 1. A process for the
preparation of 14(3-hydroxy-1, 14-carbonate-baccatin 111, which conprises:
5 a. treatnment of 7-Boc -13-ketobaccatin [Il of formula with suitable bases
and oxi di zi Ny agdrteceso i the prapusation kasft b4 -4y dngxly-dx 4 rackenate-bddeatin.
carbonation of the 1 and 14 hydroxy groups to give 14(3-Hydroxy-

7- Boc- 13- ketldl,uabickt ¢emprises:, 14- carbonate: QAc WD 03/ 035634 PCT/ EP02/ 08007
10 c. reduction of the ketone at the 13 position and cl eavage of the
protective groupin treatment of 7-Boc -13-ketobaccatin III of formula

OAc

OBoc

HO = ¢
6 He

0]
0]
0]
with suitable bases and oxidizing agents, to give 7-Boc-13-keto-14-

hydroxy-baccatin III:

OAc

OBoc

HO HO S
H

o)
0
0

b. carbonation of the 1 and 14 hydroxy groups to give 14p-Hydroxy-

Ol"l

7-Boc-13-keto-baccatin III-1,14-carbonate:
OAc




2. A process as clained in claim1l wherein step a) is carried out by
treatnent with potassiumt-butoxide or potassiumbis(trinethylsilyl)am de
5 at a tewpesaswse from-40 to -78C in ethers in m xture WCTHEP02/08007
hexanet hyl phosphor am de (HWPA) or 1, 3-diret hyl -3,4,5, 6-tetrahydro-

2(1H) pyrim dinone (DWPU), in the presence of oxaziridine derivatives. 3. A
process as clainmed in claim2 wherein the oxaziridine derivative is

sel ected from N benzghesionf ofithe phetoyb aixde Middpositiod badzeleesagd afythem | o
ni trophenyl oxaziridi ne and canphorsul fonyl oxaziridine. 4. A process as

claimed in pivtedtiee grogp@mms 1 to 3, wherein step b) is carried out by
treatnent wth a carbonyl diim dazol e or phosgene in chlorinated solvents

in the presgnceAobracdases afaineatpanatlaims 1r whgicig Stepnm) -id0@rriedr ootnby
tenperature. 15 5. A process as clained in any one of clains 1 to 4,
wher ei n st egegdmést widh potshsdun bputoxdde nempotussium Hig@rindethyisibyl)amide
tenperature from-20 to -50C. 6. A process as clainmed in claim5 wherein
the hydri deai sasefeagicedtifreonfrort r akit yo arfi®MCurmboethhydr inle mixture  with
t et raet hyl ammoni um bor ohydri de, sodi um borohydride, 1ithium borohydride,
sodi um tri apetamytthdphbystidrdmid20 (RidPit)e oeadt3-dimiethydad & &6-witabiydro-
et hanol, methanol, isopropanol, or in a methanol and tetrahydrofuran
m xture. 7.20@)patssdasnel (@MW), in diny poesencé ofleiariridineod@1veierasi n
13-keto- baccatin IIl protected at the hydroxyl in 7 is prepared by
sel ective acety procssafs tlagmbydnosdpim1d wWindreowtlae oxawivi diati derivitivenes
hydr oxyl 13 and 25 protection of the hydroxyl 7.
selected from N-benzenesulfonyl phenyl oxaziridine, N-benzenesulfonyl m-
10 nitrophenyl oxaziridine and camphorsulfonyloxaziridine.
4. A process as claimed in any one of claims 1 to 3, wherein step b) is
carried out by treatment with a carbonyldiimidazole or phosgene in
chlorinated solvents in the presence of a base at temperatures ranging from
-40°C to room temperature.
15 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
tetrabutylammonium  borohydride, tetraethylammonium  borohydride,
sodium borohydride, lithium borohydride, sodium triacetoxy borohydride
20 and the reaction is carried out in ethanol, methanol, isopropanol, or in a
methanol and tetrahydrofuran mixture.
7. A process as claimed in any one of claims 1 to 6 wherein 13-keto-
baccatin IIT protected at the hydroxyl in 7 is prepared by selective
acetylation of the hydroxyl 10 followed by oxidation of the hydroxyl 13 and
25  protection of the hydroxyl 7.
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



8. A process as clainmed in claim?7 wherein 13-keto-baccatin Ill is

obt ai ned by sel ective acetylation of deacetyl baccatin IIl in 10 with acetic
anhydri dewbaBloassed by oxi dati on with manganese di oxi de i nPeprEFN?/e808D| vent s
WO 03/ 035634 PCT/ EP02/ 08007 11 at OC - 6@C or by oxidation of baccatin I1]
wi th ozone. 9. As a novel internediate, the conpound

7- Boc- 13- ket %ée ggg bacc tinlll, of fornula OBoc 10. As a novel

i nt er medi at é‘ & n@(ﬂﬂ&’ 211 W%&%CWIBOHI ¥3tlkegenes baccatin

[11-1, 14- car9t7) (ajbtse of formula: 11. As a novel internediate, the conpound
140- Hydr oxy- P3 NOY e r 15 atey i thel compornde 7-Begal & kets- 1 #iehydrioxy- OAc

O OBoc OAc baccatin III, of formula

OBoc

10. As a novel intermediate, the compound 14B-Hydroxy-7-Boc-13-keto-

5 baccatin III-1,14-carbonate, of formula:

11. As a novel intermediate, the compound 14B-Hydroxy-7-Boc-13-

hydroxy-baccatin III-1,14-carbonate, of formula:

OAc
O




