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WD 2004/ 092151 - 1 -- PCT/ FR2004/ 000901 METHOD FOR
PRCDUCTI ON OF 4, 10 - DI ACETOXY- 2a- BENZOYLOXY- 5

, 20- EPOXY- | , 13a- DI HYDROXY- 9- OXO- 19-

hﬁﬁ&&gﬁg}ﬁggfgg]TAx 11- ENE_5;The presentpdry¥&2ii0ay 000901
relates to a novel process for the preparation of
taxoi ds of general fornmula: OH 114. HO OCOCH3 OCOC6H5

(1) 10 In the general fornula represents an
ap iF©R| PRRDUEHHLOL 410 AT G BENZOYLOXY—
acetyl, (C3CBDh- E@bk@xxaqg&ybzQYD&@ifcé)oﬁkab-

radi cal , RrTepresents 4 benzoyl ‘radrcal of an
R2- O CO radi calNCHE GLPRERE s a straight
or branched al kyl radi cal conpr|5|ng 1 to 8 carbon

P B R oAt ubat R b2 By AR o Chofe T BfoCess for

r adecpkspehasion20f f tane hads ogengenonsl (foxmelae,
chlorine, bromne or iodine) and al kyl, al koxy,

al kylthio, cyano, nitro and trifluoronethyl radicals,
it being understood that t#e alkyl radicals and the
al kyl porti oRgNiaf e radica prise | to 4 carbon

atons, or else: Ar preseqts/an X! omati c
heterocycllc havi 5 A rbers and
conprising 6he or nmor @' al A erent (lat ons
chosen fromnitregen, oxyyes Sy ons. More

particularly, Ar represent :henyd’)c;oé’s-l or 30

3-thienyl or 2- or 3-furyl radical.
DCOCH,

In the general formula (I},

Ar represents an aryl radical,

R represents a hydrogen atom or .an acetyl, (C3-Cg)
alkoxydéetyl or (C1-C4) alkyl radical,

R; represents a benzoyl radical or an Rp-0-CO- radical
in which R, represents a straight or branched alkyl

radical comprising 1 to 8 carbon atoms.

~ Preferably, Ar represents a phenyl radical optienally

substituted by one or more atoms or radicals chosen
from halogen atoms (fluorine, chlorine, bromine or
iodine) and alkyl, alkoxy, alkylthio, cyano, nitro and
trifluoromethyl radicals, it being understood that the
alkyl radicals and the alkyl portions of the radicals
comprise 1 to 4 carbon atoms, or else Ar represents an
aromatic heterocyclic radical having 5 ring members and
comprising one or more identical or different atoms

chosen from nitrogen, oxygen or sulfur atoms.

More particularly, Ar represents a phenyl, 2- or

3-thienyl or 2- or 3-furyl radical.
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More particularly still, Ar represents a phenyl

radi cal optionally substituted by a chlorine or
fluorine atom or by an al kyl (nethyl), alkoxy

(et hoxy) or 2- or 3-thiegyb or 2- or 3-furyl
radical. 5 O even nore particular advantage is the

PK \LJC% Qélcgﬁaglwl £or Ul & (LR Whlch AL HeRnesenii$a)
a phen F radi ca representg atert- butoxy arb onﬁ
r aEF&analAld SRbsdpiasent Pxuna acllAr ingdi¢al £1ggrine atom

NBBtI gy @Ek dqme&m@ng ,thg1pbegesaRscHdon Le dateor
%r g epa% éﬁe co und of forﬁula (I'), of patent
EP~6R673Y EF% e529%¢3+tting from
10- deacetylbaccatln III a process whi ch consists, in

5 first_stage otectln

a :
B oty PRAR eI L £ 2R Ens Agsi 17 ofhe) Product of
sgepadast dyemulm adét yliat i nglch Ahe rEprposintisona iphenyl

t?58§ﬁ21399R1'Eeﬂ?@%@h%gt'gg tde - JuPOS dd Abny N Gadical

fourth stage, in carrying o
tﬁnﬂlEoF@ﬁﬁPﬁ@ﬂE§u@ﬁoﬁ9¢%¥1oﬁa?b¢a%r|fIatlon) inthe 7
20 position, in a fifth stage, in carrying out a

cycl opropylation in the 7-8 position, then,
oUROT L PRaliaY s Pag@den AToh, iF { REOSBESE hAPWRn tonsiate
1Bopopirepamriagd,tHd nabhyounds acti ralrmatlage(Ijn of patent

deprotpecting the,side ghain. Ahe stage of £@art ng. from
1% posi F In

cyclopropylatlon Fh the ion |é carri .
t he-peasenytbacchbinofIlan alpabpeﬁetahlhalp@98@§§éuu¢m a

i pdi-de, spQ @SSIl%mgf éﬂjﬁ')g OEth @nd@late@ltylﬁgt:agtm 111

a2|de sodi um azid or of guaternar anmoni um sal t
oill thend) P?Sl‘éﬁoﬁn ankal Sereral SpRGSphate 2cs¢ylating in
beganmegapparienbnl, atiey ,.a ash i $Ccsos6d, i Aint AepRatedtSng the

pybl | shed; ynder; the nynbers V035633738 ORI e o
trifluoromethanesulfonylation (or triflation) in the 7
position, 1in a fifth stage, in carrying out a
cyclopropylation in the 7-8 ©position, then, 1in a
penultimate stage, in attaching the side chain in the
13 position and, finally, in a £final stage, in
deproteéting the side chain. The stage of
cyclopropylation in the 7-8 position is carried out in
the presence either of an alkali metal halide (sodium
iodide, potassium fluoride) or of an alkali metal azide
{sodium azide) or of a gquaternary ammonium salt or,

finally, of an alkali metal phosphate.

It became apparent later, as disclosed in the patents
published under the numbers WO 95/33736, WO 95/33737
and WO 96/32387, that the presence of alkali metal
azide or halide (sodium iodide, potassium fluoride) was
not essential and that an additive such as as molecular
sieves 1in the presence of sodium chloride was
effective. The solvent used in these three patent
applications was composed of a mixture of acetonitrile

and of tetrahydrofuran.




and WD 96/ 32387, that the presence of alkali neta
azide or halide (sodiumiodide, potassiumfluoride)
was 35 not essential and that an additive such as as
nol ecul ar sieves in the pregsence of sodiumchloride
was effective. The solvent used in these three patent
~appl i cati ons was conposed of a mxture of acetonitrile

and of . tetrahydrofuran. is also kn wn, 5 he
pEper Shya 58RI N d romDoBtF%wéﬂaﬁ?r bharllgl%a fiddy.

Vi S5 @nsks k and @@%hardmhlQhahppear@dcnmemeknahéadonKellY
hﬁ%l$6§§?$$%¥% inhP?%éggeérBH Z§g§gz§96V0199é5 t Rat. 43,

e Ccou converte
5 763, SiBIR{TRATOL aX&d i ntbﬁé pEaeenteO o rhf 13t geould be

(¥%§§§r9%dtﬁl'$ﬂ% et BNGESSd SiB0themsrddince of a

rlflate derivative, which é th

uhﬂsgglgxﬁﬂaaspﬁléﬂﬂycalﬁg&ﬂxﬁQﬁrﬁﬁ?%ﬁ?h%spﬁ s&ifres the
YEeQht Ot et ocess-tdigehesed dar it ive,ee which  is
ovenentloned atents has been inproved by the use

oﬁn%ﬁﬁ?%?ah% ugsr Ifet ¥onpound of following fornula (1)

10 OR (1) in which Ar represents an aryl radical, 20 R
represents a en a al yag&g@
ogg%?ﬁ o 9adF€él ggggég%tsné eﬁ¥é¥i ragﬁém 59
adi 8ol G: & madnh@awhxrea/ml@chvmem*@b%%@nPétan*é,fsr Q@ﬁhtbeen
Ofmpbt20GNEY BhEVhsbad cabigormAEsing 1 to 8 carbon
258 ons, prepared by a process which consists in
bringi ng the conmpound of formula (I1)

15 The compound of following formula (I)

t)

in which
Ar represents an aryl radical,

20 R represents a hydrogen atom or an acetyl,
alkoxyacetyl or alkyl radical,
R; represents a benzoyl radical or an  Ry—-0-CO-
radical in which R, represents a straight or
branched alkyl radical comprising 1 to 8 carbon

25 atoms,

is prepared by a process which consists 1n

bringing the compound of formula {II)
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-4 inwhich R is a protective group for the

hydr oxyl functional group when R represents hydrogen
inthe fornmula (1) or one of the groups cited for R
into 5 contact wwth a weak-base chosen from nol ecul ar
si eves, then, successively or beforehand, in coupling
a precursor of g side ain ﬂ;mally in

deprot ecti ng thékog)lonalqﬁ orgggg?éd H&droxyl
functional - grqQups, W i kes carrylng out the

|nvent|on al so

G i n which R has
o™ ') above, by

: 2 of genecal _formula (11) into
contact with a ambeculaﬂ si eve, OfPEHli s 20 carried
out in sulfolane. In ancﬁﬂbtf y preferred way, the
cycl opropyl ation reacti Garried out in sulfol ane
conprising between 2 and 5% by wei ght of water. The
presentce uhimhtaf 25 anlestposdiviel groe donmvdhsi dywydsfoxyl
tES g@igﬂ%ilv QHQH{aI£|¥%g?§E8ﬂ%Sa ﬁYdPé&QHCtln the

duce uri nation

dépmaitave Tof Pér rﬁ’}ll% e\ﬁ) tlwegr%mr a‘H‘b‘i—’FioffOtIheR into

dephvattveieh E@ﬁﬂﬁh@ebﬁéé|&h@@gnoﬁrohhﬁod%bﬁmﬁﬁ\éidﬁés,
fornul a (|¥2 is difficult, reaﬁFS t he separatl

t hBSBeri SFe SIS miPR (VETPFSRARERe dBti vEPHE 189 a
f praghaséorl | Jof s easi ersith chain  and, finally, in

deprotecting the optionally protected hydroxyl
functional groups, which comprises carrying out the

the sane meani

cyclopropanation reaction in sulfolane.

The present invention also relates to a process for the

preparation of an intermediate of general formula (III)

(1t

HO Y OCQCH,

DCOCH;,

in which R’ has the same meaning as in the formula (II)
above, by bringing the derivative of general formula
(II) into contact with a molecular sieve, which 1is

carried out in sulfolane.

In an entirely preferred way, the cyclopropylation
reaction is carried out in sulfolane comprising between
2 and 5% by weight of water. The presence of water

makes possible the conversion of the derivative of
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HOFl ... OCOCH3 HO (c)COC6HS OH H OH ( ) 10 For
better inplenentation of the invention, it is
preferable to operate with an anount of water of
approxi mately 4% by wei ght w4 h respect to the

sul fol ane. The reaction tenperature is in particular

b%\tﬁﬁnaZOQ\aﬁdbtell%wboiéi BY-pebalcel pheiiesct idQEirlnﬂ_.;S the
m xtfg The addition Irtts‘}’l casri.ed aqut of pr ef erabl
OV BYPRELGRY & A aditdve S P B ec to
tlsepa:mlnibhatcei #iser egatdattie roefacfcbnmbmdl(ﬂimms and of
20 reaction i eper ied o n
nglet heerjbgl Jl“‘ﬁ% %c])flgn rr@“ﬁ esii\)rlrve% %ﬁ%fl%g%\ggt%é %reas
séver adeprotatsi oAc o6r dilvgy d@raVb‘étV@r ofr otesguiar { from
rtg' e@%gakfaaltf@eof' RYeRLhAN, 149§ Wkl kaBectade of the
hydrated sul fol ane 25 (approxi mately 4% of water by
wei ght) as reaction solvent in the presence of 100%
by wei ght, of 4 A nolecul ar sieve as agig vat ecgl powder

vvith_res et t o2t he substrate In this Rase, the

Ay oup'or an acet?{_@ oxya t_,
or al kylHo adi gal s obt ai ned by acti
derivative of 050t3gﬂsfl uor onet hanesul f oni ¢ act@)g EIst.lch as
the anhydri de gy

For better implementation of the invention, it is
preferable to operate with an amount of water of
approximately 4% by weight with respect to the
sulfolane. The reaction temperature is in particular
between 20°C and the boiling point of the reaction

mixture.

The addition is carried out of preferably 25 to 100% by
weight of molecular sieve with respect to the
substrate. As regards the reaction conditions, the
reaction is generally carried out between 20°C and the

boiling point of the solvent for one to several hours.

According to a better process for implementing the
invention, use will be made of the hydrated sulfolane
(approximately 4% of water by weight) as reaction
solvent in the presence of 100% by weight of 4 A
molecular sieve as activated powder with respect to the
substrate. In this case, the reaction will be carried
out at a temperature in the region of 60°C until the

substrate has been completely converted.
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the chloride, with baccatin Il or 10-deacetyl baccatin

Il protected on its 10 position by a protective

group, such as in particular trichloroethoxycarbonyl.

10 Generally, the reaction -of¢ a derivative of

trifluoromethanesulfonic acid is carried out in an

| Mt prgduncic sdl vientmy(lad | phal | dnhydriodar ROnsepresents a
h a r h S)..| :

e A T e e e S
alalnphaﬁqett}élm nea]{k¢¥m¢1§'¢3a¥n ne¥ orlpyihi diragiicatl acan be

t epnerialdyr e ofybet ween-¢ 50, and #20C. ;Accopdingat ov@ of
better process for i_npl enmenti.ng the invention, where

on& 1df oremstEpaesed @&#ﬁo@ﬁdéirofsu?@ fasr rfisa ?fmqude or
Wheyee &I@mﬁen&ﬁt@nba@ehyhngqmp drs 1@-‘@@@&@|ﬂyim’ﬂfﬂatln

t co of for, ere R has the s

et REORREE i b T b BRC T n S sroup,
(Ishchwiatsh imh@a mdleedalrak rdicéverc2bhoxiyherbougé . pr oduct
is isolated by a series of treatnents, such as the
optional addition of a solvent, such as ethyl
aGengralltvhe rdmsval ofacheon nsoblbl ea mudEnislagiyye  of

-f%&ﬁ&@hb%@me&h%nQQQQQBhﬁ%t'QELQf the cppactyon,pediym an

and then the crystallization by 30 addition of

sEP&Hht s v@ﬁQﬁP%%ducéO?H§BFublIﬁﬂﬁphéﬁéﬁ as D¥dg@rbons,

Cb@&&ﬁbnlalll@rar hamu@aﬁaf_é@m Vi erar@maﬂ:e;lcueﬂﬁdrbbﬁﬂbons) in
er_the cru IS .pur.i

SBEy RATTRIA | G PO aTeli B 4 s PGB % 2 drgtiary
Sladhpaatnet hamdine netthardhydsirang) xt wre witth 3%e, at a

d%l ggﬁ eggekegmegﬁlugge aulg@hgne as a mxture

to uene, or nethylene c or| e as a mxture with
dllsopropyl ether, or ethyl acetate as a mxture with

dmb%@QUQﬁﬁ| ebhes, peted NQ&flde PEGAUCImbScRtt fh®d the

b%n%ga%qggegrage¥e one of the preferred compounds of
formula (III) where R represents an acetyl group is
prepared from the compound of formula (II) where R has
the same meaning,

after reaction of the compound of formula (II) with the
molecular sieve:

- the crude product is isolated by a series of
treatments, such as the opticnal addition of a solvent,
such as ethyl acetate, the removal of the insoluble
materials by filtration, the concentration of the
reaction medium and then the crystallization by
addition of solvents which induce insolubility, such as
those chosen in particular from water or toluene,

- then either the c¢rude product is purified by
recrystallization from a solvent or solvent mixture,
such as methanol, methanol as a mixture with
diisopropyl ether or toluene, sulfolane as a mixture
with toluene, or methylene chloride as a mixture with
‘diisopropyl ether, or ethyl acetate as a mixture with

diisopropyl ether,
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on silica gel, elution being carried out with

nmethylene chloride as a mxture with ethyl acetate,

nmet hanol or acetonitrile. 5 Preferably, the nmedium

will be treated by addition of — ethyl acetate,

filtration of the nolecular sieve, concentration

under readuded qness e dant m@qiﬁiﬂitéd)rby bcyhﬁﬁﬁﬁﬂdgmphy

f h .. 10_Preferabl
o A 19505 o8 5y r et Zah a1 B iy Leme

_eKWWOnmﬂaen%/dlm&a@mmpyMuﬁHmﬁthyﬁxaueeamethnathahbd or

foRetween 9@/ 50 v/v and 10/90 v/v and preferably
equal to 25 75. 15 The product of fornula (111)
obtai ned is subsequently or preV|oust coupl ed

a%@f@r&%ltyo ne{dodsakarWi it 0 't PeESaky SKi! LhedikAon of
the art with a precursor of the side chaln chosen

f ESRYB- pRGRHASoseri e 5tdeact &F i Fithe molegular  sieve,

pQﬁdde@aﬁt,ra&li@lfn a,sncdns ctoseted NnppatenteERn3B G lipitation
0 azoll I.nes, Wé% Iose .ln particular in

ter?tslr‘éﬁioé‘gg 3‘7’6‘teép 68% 1BP-663 907, EP 663
908 EP 666 857 and EP 669 915, or j3-lactanms, such

sprapt et PR sy l02 (8| Ry
f &nY@ﬁaﬁéi@ﬁaﬁrﬁmeiﬁom @t redthy It W%ﬁ%ﬁlhmﬁﬁﬁn ether

buﬁx%tm@l diR®l abe-FragatedAsean ighAzt von, ahd hey /90 v/v
| nventl o

4 263 PEE ggéﬁgiy ?guﬁin58y532795(3 20- epoxy-
1, 13a- di hydroxy-9-oxo-7f-(trifluoromnethyl sul fonyl oxy)

S%h%a)iir]t}&ue&e %t I%o@‘melirai t (3& ﬁ) 931?{%51 fm% 9 SOfS u‘bé%quent 1y
or previously coupled according to methods known to a
person skilled in the art with a precursor of the side
chain chosen from f-phenylisoserine protected in the 2'
position, such as disclosed in patent EP 336 840,
oxazolidines, such as disclosed 1in particular in
patents EP 595 370, EP 663 906, EP 663 907, EP 663 908,
EP 666 857 and EP 669 915, or Pp-lactams, such as
disclosed in particular in the following patents
EP 400 971, US 5,254,580 and US 5,466,834.

The following examples illustrate the present invention
but should not be regarded as a limitation on the

invention.
EXAMPLE 1

2.0 g of 4,10B-diacetoxy-2a-benzoyloxy-5B,20-epoxy-
1,13a~-dihydroxy-9-oxo~7p~ (trifluoromethylsulfonyloxy)

tax-ll-ene with a purity of 92%, 2.02 g of 4 A
molecular sieve as activated powder and 1.0 g of sodium
chloride are charged to 14 ml of sulfolane in a 50 ml
three-necked flask and the mixture is heated at 60°C

for approximately 4 hours. The reaction medium 1is




10

nol ecul ar sieve as activated powder and 1.0 g of
sodium chloride are charged to 14 ml of sulfolane in

ason

at 60C for approximately 4 hours.
is cooled to anbient tenperature and then filtered.

Theoleasot siblepraher iwad
m, of g&
cOREPHE
dish Q
sglégpoéx?ﬁ
lemywbirpﬁyréspé@rlﬁonarsyah@ardpéigzgag 1yi-ehd of

hyl

ceta

e aéﬁjthe

e-l-ﬂlél erlais are was
4e10(3= mcﬁmmﬂmyﬂﬂh-bamzwygmuyc5@ﬁa2@sepaxycbmhiméﬂ.
o 2%893 1§a”8 ¥§

us o tal ne

ne? AN

9pLoeah

bax
Ive

t hr ee- necked flask and the m xture is heated
The reaction nedi um

afLoeshadal Nrded | B twirkl . S0rhe

nic ases ar
4 pthimes a

é% 50 ml of
The

F%%&g?élg&l

rmned by
(I)

8§%)1ut98ﬁp%rh%t§ VS AR ef's V"lqEQn@'lftfa‘E&%@@L SQﬂe‘é%'}trr&nJeQi by

The results are shown iIn

l om n

Eﬁgﬁﬁl@S@PVéﬁ?EﬁﬁHlFPoﬁsEEﬁ?@PH@béér@

gtgengleld of 88%).

G AcCN THF15 g, > 99%%9%.3. 5% acet am do 10v/ 1vref |l ux

37. 7% et hyl en-1 hours C20)
QOMPARALSVE EXANEhe SawW i i)

ng%iéegﬂitg}%pguEﬁo%ﬁnlﬁx{¥%efo

596ethy|en 2

n”p03| tion

_50C 3 hours CAAcetoneS g> 99965 6@6ethy|én 1 reflux

HS ACETAM DO

Example | Solvent Conditions | DC Yield | Observations
Ccl AcCN/THF | 15 g, > 99% 69% 13.5% acetamido
10v/1v reflux 3 7.7% ethylen-1

hours

c2 DMF 0.5 g 98% 70% 16.5% ethylen-2
40 - 50°C
7 hours 30 .

Cc3- NMP 0.5 g > 99% [12.6% | Decomposition
50°c,
3 hours _

c4 Acetone 3 g > 99% - 5.6% ethylen-1
reflux 2 40% T7-epi OH
hours

HOQu-

HO v

OCOC Hg

ACETAMIDO

OAc

HO

O

écocH,

OCOC Hg

ETHYLEN-2 or (V)

HQO e

FO 0
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OCOCBHS ETHYLEN-2 or (I1V) HO11 OH OH ETHYLEN-1 or (V)
EXAMPLE 2 60.0 g of

4,1013- di acet oxy- 2a- benzoyl oxy- ( 3, 20- epoxy-

1, 13a- di hydr oxy- 9- oxo- 713- (4 rg fd uor onmet hyl sul f onyl oxy)

5 tax-11-ene with a purity of 89.8% by weight, 60 g of
ApAngetEom nol ecul ar sieve as activated powder and

976 m of water are charged to 240 g of sulfolane in a
500 mM three-necked flask and the m xture is heated
Webhostigri g at4 6D+ diaeppeoxt 2etpeyzdy hory <, Zheepkixy -

5255300, 05-508 500 405,00 £00, 1, Dy
atapedlofnpi culltilt e2 apdrikey i EoBILBE rhit eveddhis 60 g of

“@Sﬁﬁ%sﬂromt'HE§e$thrSOSHBva §Ehyéc@£@$@é§ gdder and
organlc phases are conbi ned_ and

49163l dlogcé"’(ad:)?))f ﬁ%w%q( t@5240 g of sulfolane in a
5$302%iepmye%7ﬁ§@c&ﬂ h)ﬂira@gy _Qn@éot}lx@ mmyﬁjeopwr)a{@ated
t ax ene sol ution S tained is antitative

BB Pt T pEE AT E2hecPre s amatandarh PYYE
yrehdtabn88¥divk fractoohedf tHohed®W Lﬂrilcd)nZ()QSJﬁlgpf sethyl

88%2@&%%‘%@ unger ARk e%}%fp%n%ﬂne%% gfl%}%e]r%&“%oq}gh a

appr oxi nat el
cbademitr a&le:aldmemafréh tzl?% Pngplpblet mppEegial 4oCwashen 4

Mipks demmes@lhzedrwater 1arg-added. oyt orgahqur Cgrgses
the solution and then seeq%mﬁh%s carried out at 4

WAER  £68HgesT £ndio(Ee g LA B BRI RBAEBAR XY~
20Pp eROX¥poRH-1, 130-dihydroxy-9-oxo-19-norcyclopropa[g]
9- 0x0-19-norcygcl o tax-1

%ﬁ%sﬁéglhﬁ?rox¥%8F%%ntot%ﬂ%l Py %%ga[ br Sy ively

 hdatsr@®nﬁﬁn@we§H¥&1wjﬁh1EEEQE@¢otodensm@mdbmﬁed37 5 g,

WAL Eiq of 88%). A fraction of the solution (152 g) is
concentrated under a pressure of less than 15 mmHg at
45°C for approximately 45 minutes and the concentrate
obtained (75.2 g) 1is stirred at 40°C. 59.2 ml of
demineralized water are added over one hour to the
solution and then seeding is carried out at 40°C with
100 mg of 4,l10B-diacetoxy-2a-benzoyloxy-5f,20-epoxy-
1,130~-dihydroxy-9-oxo-19-norcyclopropal[g]tax-1l-ene.
The medium is cooled to ambient temperature over 2
hours 30 minutes and then 80.3 g of demineralized water
are again run in over 1 hour. The suspension 1is then
coocled to 0-4°C over approximately 1 hour 30 minutes.
The product is filtered off, washed 3 times with 33 ml
of demineralized water and dried under reduced pressure
at 45°C for 16 hours. 12.65 g of crude product are thus
obtained, which product has a purity of 70.8% by weight
quantitatively determined by HPLC (yield of 83%).

12.5 g of crude product are charged to a 100 ml round-
bottomed flask and are dissclved in 25 ml of methanol
at 55°C. The reaction medium is cooled to 35°C and then

seeded with a few mg of 4,10B-diacetoxy-2o-~benzoyloxy-
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are again run in over 1 hour. The suspension is then
cooled to 0-4C over approximately 1 hour 30 m nutes.
30 The product is filtered off, washed 3 tines with 33

.m  of dem neralized water_apng dried under reduced

pressure at 45C for 16 hours. 12.65 g of crude

, pfS@dQ@Fe@b&yt—huil3agblti&iy@%xmi—@)&opllgdu@trpb&S:opr@péi[t_:;}’

of 70..8% b uanti.tatiyvely determne HPL C
(VP& 1o BERSIER o E N odiet S e onaietent
taempﬂﬁaunreroand- bottomed fl-a8K andear eagpsspingtein 3
2 of T, [ |

%&@ g tdﬂgé%?anélﬁﬁé%i%géedgﬁem?ﬁ%%u%? WEQ %g%h%d twice
4 Wigig- a|gbeﬁﬁyydgasggﬁggyloxyjuﬂqoand. then dried under
Sh3 R e POXYs dudBazdi NyedoXys,9- @¥0Hkirfor cy!l 9049r era[gire
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The impurity named ETHYLEN-2 is difficult to separate
from (III) by silica chromatography or crystallization:
in contrast, the impurity named ETHYLEN-1 is easily

removed by these same techniques.

EXAMPLE 6 - Purification by crystallization from

methanol

58 g of 4,10p-diacetoxy-2a-benzoyloxy-fB,20-epoxy-1,13a-
dihydroxy-9-oxo-78- (trifluocromethylsulfonyloxy) tax-11-

ene with a purity of 92%, 58 g of 4 angstrom molecular
sieve as activated powder and 29 g of sodium chloride
are charged to 580 ml of ethyl acetate in a 2-liter
glass reactor and the mixture is heated with stirring

at between 55 and 65°C for approximately 46 hours. The
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4hours,7.91.4 2% wat er 2Si eve 60C, 4hours, 8.70.2 4%

wat er 15 The inpurity nanmed ETHYLEN-2 is difficult to
separate from (111) by silica chromatography or
crystallization; in contrasti the inpurity named
ETHYLEN-1 is easily renoved by these sane techniques.
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solution is cooled to ambient temperature.
Crystallization 1s initiated with 0.21 g of 4,10B8-
diacetoxry-2a-benzoyloxy-5B, 20-epoxy-1, 13a-dihydroxy-9~
oxo~19-~norcyclopropafgltax-1l-ene and then . the
- suspension 1is cooled to 0°C over approximately 1 hour
30 minutes. The suspension is filtered and the product
is washed twice with 116 ml of diisopropyl ether. After
drying at ambient temperature to constant weight, 25 g
of product are obtained (yield of 55%), which product
assays at 94% by weight by HPLC quantitative

determinaticon {> 99% by area internal normalization).

EXAMPLE 7 - Purification by chromatography

4.9 g of crude 4,10B-diacetoxy-2a-benzoyloxy-5p,20-
epoxy-1,13a-dihydroxy-9-oxo-19-norcyclopropal[gltax-11-

ene with an HPLC purity of 93.9% {internal
normalization of the areas) and assaying at 65.5% by
weight are purified by chromatography with 250 g of
silica gel, elution being carried out with a mixture of
methylene chloride and ethyl acetate (v/v: 75/25). The
fractions comprising the product are combined and

concentrated under reduced pressure. The solution
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than 40C and 825 ml of nethanol are added. The change

in solvent is carried out by distillation under

reduced pressure at a tenperature of |ess than 40C

with 15 addition of nethanol1£1145 mM in total) and

then the solution is cooled to anbient tenperature.
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4,10B-
diacetoxy-2a-benzoyloxy-5p, 20-epoxy-1, 13a-dihydroxy-9-

from

reduced pressure at 25°C, 17.6 g of purified

oxo—-19-norcyclopropalg]tax-1ll-ene are obtained, which

product has a purity of approximately 97%
89.3% by weight (yield of 88%).

and assays at

Example 8 is repeated with different recrystallization

solvents.

Example Conditions RY$ | ETHYLEN-1 | ETHYLEN-2

8 AcOEt /DIPE 88 0.3 -
27/75

9 MeOH/DIPE 82 1.7 0.2
70/30

10 MeOH/toluene 47 0.3 0.2
50/50

11 AcOEt/DIPE 88 0.2 -
50/50




epoxy-1, 13a- di hydr oxy- - 9- oxo--19-nor cyl copropal g]tax-1

1 10 ene with a purity of 91% by HPLC and assayi ng at
77.5% by weight are dissolved in approximtely 640 m
Olwo @loloul/pagekate and the organic phase gbiAAsh4d f000901
washed twice with 255 m of water. The solution is

then concentrated under reduced pressure at
approximately 15 30C to a residual volunme of
approximately 74 mi. 222 m of diisopropyl ether are
then added to the s@izit iGN Qwaimed t1e-.7 hours at

anbi ent tenperature and T(hen The suspensi on obtai ned

is cooled to 2C. The suspension is cooled and the
prioduckh gake-dss Washedh20 prelphnr36 imin of £ dthsopioogppund of
et her. fAfter dr ng under reduced pressure at 25C,

17.6 g SFO SR 1 £3474 1013

dlacetoxy 2a- benzoyl oxy- 5( 3, 20- epoxy- 1, 13a- di hydr oxy- 9

- 0xo0-19-norcycl opropalg]tax-11-ene @gre obtained,

which product has a purity &-pprwrately 97% and
assays at 2B,8813% i
is repeated with di
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CLAIMED IS: 1. A process for_ t
compound of HO

in which

Ar represents an aryl radical,

R represents a hydrogen atom or an acetyl,

alkoxyacetyl or alkyl radical,

R; represents a benzoyl radical or an R;-0-CO-

radical in which R; represents a straight or
- branched alkyl radical comprising 1 to 8 carbon

atoms,

by a process which consists in bringing the

compound of formula {II)

R-O O 0-50,-CF,

)

HOIH!-

: OCOCH,
OCOC,H,

HO

in which R’ is a protective group for the hydroxyl

functional group when R represents hydrogen in the




formula (1) H I' ocOCH3 HO (1) in which Ar
represents an aryl radical, R represents a hydrogen
atom or an acetyl, al koxyacetyl or alkyl radical, Rl
represents a benzoyl radicaljgr-an R2-0O-CO radical
in which R2 represents a straight or branched al kyl

radi calfogaumei SINY ok todheB RN gl cied PFOCRSSinto
whi ch co%%is S in_bringi ng thg conpound off forrrulf 1
(11) i FORGEER RLYE & pH6e&ct?Ie g Sor HERE Moiecular
hydr oxglievesnct ithread, grsupcaheivd&l y epoeseitestdrnadraogen in
in the - . fornul I r..on f .the ar.oups ¢i

for R Ciorl%gjgm%on ac%rv(em%uﬁ%éarv\egjkfobé%% C%{C)lscgeﬁ fcg%grﬁe[g and,
nmol ecufanaldyevdsy d¢enotecctrssibel o dyefldre avetected

in  coupli-Bg 8 PrecHrsebnal thgrside chayRiand, comprises
finally; in deprotecting the optionally protected

hydr oxFRIFUABEI oRAE gridifps, CXHIHHT Tomsiisds  &achyieny 10
out thegugy¥ehepeopanati on reaction in sulfol ane. 2.
The process as clained in claim1l1l, wherein Ris an
acetyl radical, R3 is a tert-butoxycarbonyl radical
agd Ar The arphenyl asadiledlmed3.inThd gumodes sitesreciraifres an
in cl %Eﬂe%glmefajd{‘céﬂe Rgaction Ls Garyd ad, o i pony1
the presence of A

radical and Ar is a phenyl radical.

3. The process as claimed in claim 1, wherein the
reaction is carried out in the presence of 4 A

molecular sieve as activated powder.

4. The process as claimed in claims 1 and 3, wherein
use 1is made of a ratio by weight of the molecular
sieve to the compound of formula {(II) of

approximately 100% by weight.

5. The process as claimed in claims 1 to 4, wherein
the sulfolane comprises 2 to 5% by weight of

water.

6. The process as claimed in claim 5, wherein the

sulfolane comprises approximately 4% of water.

7. The process as claimed in claim 1 to 6, wherein
the reaction temperature is between 20°C and the

boiling point of the solvent.

8. The process as claimed in claim 6, wherein the

reaction temperature is approximately 60°C.

9, The process as claimed in claim 1, wherein the
crude product is isolated by addition of ethyl

acetate to the reaction medium, filtration of the




nol ecul ar sieve as activated powder. 4. The process as
claimed in clainms 1 and 3, wherein use is made of a
ratio by weight of the nolecular sieve to the

conmpound of forrmula (I1) of jgpproxi mately 100% by

wei ght. 5. The process as clainmed in clains 1 to 4,
WhereimoléhﬁlaulfQﬁaﬂe,COﬁFﬁbéﬁﬁeri©?5gbby et ghtedftion
water. 6, .The process as cl ai in.claim5, rein

the | STFFAMnPidrmrTets Syl By 4ol RTeroy. of
The prwegess.as claimed in claiml to 6, wherein the
reaction tenperature is between 20C and the boiling

~ point of the solvent. 8. The .process as clained in

cl8i m BhewrEpersst e ¢EaErgdnie efipeist Gre Wherein, after
appr oxi 5Bt 8t YoR0C. the ThervdOCEsSoAS-E! al BBd gt ididiam by
1, wherein the._c¢crude product i's isolated by additian

of et hfPCTYEERLLteZeb1PRe rduti off netR RN i | PFat igH vent
of themixftbrendlceosledr simte, moticemnsI ati asthhnbhe as a

reaction_, nedium and then crystallization by addition

of ot 05E WHERT BREReSEESHT AR o et |
mhereimixaﬁr%rwitgm&ﬂﬂqﬁne4tﬁukﬂqkkan@ﬂuetmxxture with
purt .f | £d18¥ne! e%%ﬁﬁg&éhgat c':l‘?foz@%@én a,solyent; Orire  with
sol vent ~m xture_choSen from nethanol, nethanol as a

m xt ur L P PREAPYSoFtESY1r dhefthifbt Resdlates @ A migrtare

wi'th toluengiisvptepanectgea. M xture with toluene,

nmet hyl ene chloride as a m xture with diisopropyl

ether, or ethyl acetate as a mxture wth diisopropyl
elher.TH4. pHoeogrsocess cdaiakeal ned kthadihailn,lOwhebeiri nthe
the crude product is purified with a mixture of ethyl
acetate and isopropyl ether according to a ratio

of approximately 25/75 v/v.

12. The process as claimed in claim 1, wherein the
precursor of the side «chain 1is chosen by
derivatives of P-phenylisoserine protected in the

2’ position, oxazolidines or P-lactams.

13. A process for the preparation of an intermediate

of general formula (III)

R'O

HO e (1

OCOCH

HO 3

DCOCH,

in which R’ has the same meaning as in the formula
{IT) of claim 1,




crude product is purified wwth a m xture of ethyl
acetate and isopropyl ether according to a ratio of
approxi mately 25/75 v/v. 12. The process as clainmed in
claim1l1, wherein the precur ﬁr_of the side chain is
chosen by derivatives of P-phenylisoserine protected
in thep2hResiition, @+azakiidines %%ngraq0%6q5u1é3(zé)
process for the preparation of an intermnmediate of
general formula (111) 11- H COC6H5 Oin which R has
t he sanme neani ng gg_ n the fotnmulaqnd ¢} g claimi, -
16 by bringing a S 2forﬁu|a (1)
OCOC6H5 i nto contact ' :cular sieve, which is

? 0
OCOCH,

HO COCH,

into contact with a molecular sieve, which

carried out in sulfolane.
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