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FOR PREPARING DERI VATI VES OF THE TAXO D FAM LY The present invention
relates to a novel process for preparing dial koxy derivati vekh May 20@2 t axoi d
famly. 5 The expression dial koxy derivatives of the taxoid famly is
understood to refer to derivatives bearing an alkoxy unit in positions 7

and 10 of the

L ngsystem and optjonal |y beari ng
(3- phenyllsoseﬁﬁﬁg@Eﬁgyghln position 13. ﬁ FF§8/9%432

0 More speC|f|ca

expressi on di aljemersderorabryesr e ik tvivraivd st em Tir | saxsderssbaed to refer
to the derivatives corresponding to the follow ng general fornmula: 7 ZO)

(~a) H'~,

O HO OCOCH3 OCOCsHS 15 in which: the groups R represent the

sanme straight or branched al kyl group containing 1 to 6 carbon atons 20 . Z
represents hydrogempreseatunhtemtidrormallaae’s166186fiovel |pAddicddry 2002 2

10

15

20

preparing dialkoxy derivatives of the taxoid family.
The expression dialkoxy derivatives of the taxoid
family is understood to refer to derivatives bearing an
alkﬁxy unit in positions 7 and 10 of the baccatin ring-
system and optionally bearing a B-phenylisoserine chain

in position 13.

More specifically, the expression dialkoxy derivatives
of the taxoid family is understood to refer to the

derivatives corresponding to the following general

formula:
(la)
in which:
o the groups R represent the same straight or

branched alkyl group containing 1 to 6 carbon

atoms

. Z represents hydrogen or a unit of formula
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RNH'O R/ ~\ (Ib) OHin which Rl represents 1) a straight or branched al kyl
radi cal containing 1 to 8 carbon atons, a straight or branched al kenyl 5
radi cal containing 2 to 8 carbon atons, a straight or brancHédMay R I

radi cal containing 2 to 8 carbon atons, a cycloal kyl radical containing 3
to 6 carbon atons, a phenyl or a- or (3-naphthyl radical optionally
substituted with one or nore 10 atons ?r radi cal s chosen from hal ogen at ons
and al kyl, al kenyl, al kynyl, aryl, arylalkyl, al koxy, alkylthio, aryl oxy,
aryl thio, hydroxyl, hydroxyal kyl, nercapto, formyl, acyl, acyl am no,

ar oyl am no, alkoxycarbonylanln P*hh nd® 15 alkylanlno di al kyl am no,

car boxyl, al koxycar bonyl, carbanﬁyl Ikylcarbannyl di al kyl car banoyl ,
cyano, nitro and trifluoromet dj S, Qi a 5-menbered aromatic
heterocycl e containing one 20Mar nofe hetero ons, which may be identi cal
or different, chosen fron1n|trogen ygen and sul phur atons, and
optionally substituted with one re substituents, which may be
i dentical or r

. in which R; represents

1) a straight or branched alkyl radical containing 1

to 8 carbon atoms, a straight or branched alkenyl
5 radical containing 2 to 8 carbon atoms, a straight
or branched alkynyl radical containing 2 to 8
carbon atoms, a cycloalkyl radical containing 3 to
6 carbon atoms, a phenyl or a- or P-naphthyl
radical optionally substituted with one or more

10 atoms or radicals chosen from halogen atoms and
alkyl, alkenyl, alkynyl, aryl, arylalkyl, alkoxy,
alkylthio, aryloxy, arylthio, hydroxyl,
hydroxyalkyl, mercapto, formyl, acyl, acylamino,
aroylamino, alkoxycarbonylamino, amino,

15 alkylamino, dialkylamino, carboxyl,
alkoxycarbonyl, carbamoyl, alkylcarbamoyl,
dialkylcarbamoyl, cyano, nitro and trifluoromethyl
radicals, or

2) a 5S5-membered aromatic heterocycle containing one

20 or more hetero atoms, which may be identical or
different, chosen from nitrogen, oxygen and
sulphur atoms, and optionally substituted with one

or more substituents, which may be identical or



16 Mdy 2002 3 different, chosen from hal ogen atons and al kyl, aryl, am no,
al kyl am no, di al kyl am no, al koxycarbonyl am no, acyl, aryl carbonyl, cyano,
carboxyl, carbanoyl, alkylcarbanoyl, 5 dial kyl carbanoyl, and6aMayr9@ar bonyl
radicals, 3) it being understood that, in the substituents on the phenyl,

a- or (3-naphthyl radicals and the aromatic heterocycles, the alkyl

radi cal s and the al kyl portions of the other radicals contain 1 to 10 4
carbon atons and that the al kenyl and al kynyl radicals contain 2 to 8
carbon atons and thaij fife@caky| chasks af Sond 1 1RRAY b t Bhs Band®ranigrnapht hyl
radicals, R2 represents 15 1) a benzoyl radical optionally substituted with
one or nore atons oraragdi ealisp, Wal eyl dfhdie dideryieainey different, chosen
from hal ogen atons and al kyl radicals containing 1 to 4 carbon atons,

al koxy radi cal s contadikeixygatbboyflamaidoraatlonarglcadbonyl] uoraegt hyl ,

t henoyl or furoyl radicals, or 2) aradical R2-OCO in which R2
represents: an al kylcarhdixydl cenbameyhg al kydcBrbambgh, at ons, an al kenyl
radical containing 2 to 8 carbon atonms, an al kynyl radical containing 3 to
8 carbon aténs, 25 @digjdydakkbhmenli caid cdricaiyeamgoB8yl or&licsrson at ons, a
cycl oal kenyl radical containing 4 to 6 i 6 Nf~y 2002 4 carbon atons or a
bi cycl oal kyl radhi calittc&stapgnirngersterd -hadrbdn &hengubshicsentadioral s
optionally being substituted with one or nore substituents chosen from

hal ogen atons and hydeoppkenyvadi ¢al ar B ralpbtdhylr addtad s cont diheing 1 to 4
carbon atons, dial kylam na radicals in which each al kyl part contains 1 to
9 carbon atons, pipemodiatacoheperptiatiarm e edky! tagiqpersazamyltheadi cal s
(optionally substituted in position 4 with an 10 al kyl radical containing 1
to 9 carbon atons orlkiylhprarphenylocflthd atdgircahdinahhi ednttaie dl kyl part
contains 1 to 9 carbon atons), cycloalkyl radicals containing 3 to 6 carbon
atons, cycll&al kenyl % &dirbarsatent adnd ddiad ttdecadkepph A% @ldviwmylphenyl
radicals (optionally substituted with one or nore atons or radicals chosen
from hal ogen atoms #FGi&PRYI CPREFtAIS ot &PAPAY 2tems ArhrPét &P6ns or

al koxy radicals containing 1 to 9 carbon atons), cyano or carboxyl radicals
or 20 al koxycar banylaryddiredisat s aws dhamyd Qrkgr parf-Tamittdivds 1 to 9
carbon atons, a phenyl or a- or (i-naphthyl radical optionally substituted
with one or mare atowsligelpadi cal s chosen from hal ogen atons and al kyl

radi cals 25 containing 1 to 9 carbon atons or al kaxy radicals containing 1
to 4 carbon atons oR:ar€PhefiiEred

15 1) a benzoyl radical optionally substituted with one
or more atoms or radicals, which may be identical
or different, chosen from halogen atoms and alkyl
radicals containing 1 to 4 carbon atoms, alkoxy

radicals containing 1 to 4 carbon atoms or

20 trifluoromethyl, thenoyl or furoyl radicals, or
2) a radical R';~0-CO- in which R'; represents:
. an alkyl radical containing 1 to 8 carbon atoms,

an alkenyl radical containing 2 to 8 carbon atoms,
an alkynyl radical containing 3 to 8 carbon atoms,
25 a cycloalkyl radical containing 3 to 6 carbon

atoms, a cycloalkenyl radical containing 4 to 6



r 16 May 2002 5 aromatic heterocyclic radical pref era%mchosen fromfuryl
and thienyl radicals, or a saturated heterocycli¢eM¥i®Cal containing 4 to 6
carbon atons, optionally substituted with one 5 or nore al kyl radicals
containing 1 to 4 carbon atonms. Anmong the products of formula (la) which
are the subject of the process of the present invention, the 10 preferred
ones are those for which: Z represents hydrogen or a radical of formula
(I'b) in which RL represents a phenyl radical 15 . j‘Iﬁg“@epresents a
tert-butoxycarbonyl radical of a benzoyl _rggi@@ﬂt.a he products nost
particularly preferred are those 1vm>id&ﬁ: 20 R1 g%resents a phenyl
radical R2 represents a t {[ﬂb@lf’é ycar bon é ngdioé‘ﬁ represents a nethyl
radical. 25 It isok“lgown Ppractice, agedi@Phg to pat ents WO 96/ 30355, to
pr epar e acggmwaﬁti ve accoroq\ismgth%set he presenstiF®16 May 2002 6 invention
by two processes. Q\gﬁ@moﬁ%g to a fi lb%tt,“o)?ﬁ'.ﬂ ti -stggl&n@cess, starting with
o
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10- deacet yh bec &t i"n litlut%fd &chmﬂ‘f ;3 hydroﬂl
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Sit'is selectively protected in positions 7 and 13, for exanple in the
formof a disilyl ether, followed by the action of a product of general
formula: RRX (I11) in which Rrepresents a radical as defi nd@ Mdy2002and X
10 represents a reactive ester residue such as a sul phuric or sul phonic
ester residue, or a halogen atom to give a product bearing the unit -OR in
position 10 and silyl groups in positiong 7 and 13. Next, the silyl
protecting groups are replaced with hydrogen atons to 15 give a conpound
still bearing the greuopatR hetgusividlae t8dacal Gtafetyrs yi mhpesnti ons 7 and
13. This derivative is selectively etherified in position 7 by reaction
with the derivativefobmftunyl &arnd Ithienylgredichbsderivative of formula (I)
in which Zis equal to ,. 20 hydrogen. 16 May 2002 The final step
consists in esterifyprng satypodiad drete3ocyctdr dradi ¢l aqmtedcessgwhi ch is
known per se, the derivatives of forrmula (la), in which Z represents
hydrogen, in the présenceadior atPrisacoaiionatlexeuipitd thitacdcoithngne o the
process described in patent EP 617,018, or in the presence of an
oxazol i di ne> for exaﬁpm@r%c%6ﬂ61ﬁ@dﬂGaﬂﬁecﬁﬂb@%%%Wmé%dxaHeGarhopatent WO
96/ 30355 nenti oned above. 10 According to a second process described in the
sanme patent WO 96/ 388885-the products of general fornula (la) can be
obt ai ned according to a 5-step process starting fromthe product of general
formula (11). In a first step, protection of positions 7 and 10 is carried

. IO;E:taL]m:‘gr Rt r i tiéégélﬁatﬁbc’?o PRBODF oLl e g T %SSinn?f =
61 7,018, or Sgggem; £1Ge. Ol AN QazoLl gl ne S SxANpLe as, descri bed in

pat ent WO 96/3 |oned Hove pro ection e protecting

groups in P@Sl i-QRs zegng;pEu%ptﬁgg%rfgg feroyl a (1a) is thus obtained in

which Z is. &r than hydr ogen an represents hydrogen. The foll ow ng
step conS|sts in reacting positions 7 and 10 simultaneously by the action
of a reagent formed in 25 situ froma sul phoxide of fornmula (IV) and acetic

anhydride (Punperer,tyne I&a0td @hrogen or a radical of formula (Ib)
in which
. R; represents a phenyl radical
15 . R; represents a tert-butoxycarbonyl radical or a

benzoyl radical.

The products most particularly preferred are those for

which:
20
. R; represents a phenyl radical
o R, represents a tert-butoxycarbonyl radical
. R represents a methyl radical.

25 It is known practice, according to patent WO 96/30355,

to prepare a derivative according to the present



16 May 2002 8 R-SOR (IV) in which R has the sane nmeani ng as above, in
order to form an al kylthioal kyl oxy type internedi ate on positions 7 and 10.
5 The final step which gives the desired conpound of fornul a16 May 2062
carried out on the internedi ate conpound obtai ned above by the action of
activated Raney nickel. 10 Generally, the action of the reagent forned in
situ fromthe sul phoxi de of general fornmula (1V), preferably dinethyl
sul phoxi de and acetic anhydride, is carried out in the presence of acetic
acid or an .G ;G 6,1 er] ' S .a.h tiG acid, at a
t enper at ur ealo éggtl\%ge%yoﬁgﬁdﬁg%%éécleugsrielrig:alo?l,al? e@gg‘t@icginfsgtf' activated Raney
ni ckel in thﬁnﬁﬁﬁ%&%@eFQBcéQsﬁJéiﬁEﬂﬂd& Hi¢ahob-QLa Mt LRI I ncarried ' 20
out at a tenperature of between -10 and 60C. The set of processes descri bed
in this priaards Fagmoexer nmade it possible to reach directly, in one
step, the dial koxy derivatives in positions 7 and 10 of 10 25
deacetyl baccatin I11. 16 May 2002.9 The present invention nakes it
possi ble to achieve this ai mHOy owp M he sel ective and simultaneous,

b groxyl functions in positions 7 and

t hereof which are esterified in

(n

10 of 10-deacetyl baccatin or s

posi tion 6

5 it is selectively protected in positions 7 and 13, for
example in the form of a disilyl ether, followed by the
action of a product of general formula:

R-X (III1)
in which R represents a radical as defined above and X
10 represents a reactive ester residue such as a sulphuric
or sulphonic ester residue, or a halogen atom, to give
a product bearing the unit -OR in position 10 and silyl
groups in positions 7 and 13. Next, the silyl
protecting groups are replaced with hydrogen atoms to
15 give a compound still bearing the group -OR in position
10 and OH groups in positions 7 and 13. This derivative
is selectively etherified in position 7 by reaction
with the derivative of formula (III) to give the
derivative of formula (I) in which Z is equal to

20 hydrogen.



13, of formula (V) v a (V) in which A represents hydrogen or a side chain
of fornmula (lc) below RZNH OR1l (Ic) OG 10 in which Grepresents a
protecting group for the hydroxyl function or an oxazoli di nt May 2004
formula (1d): 16 May 2002 10 OR 1 OR3 R4 in which R1 and R2 have the
sanme neani ngs as above and R3 and R9 are chosen from hydrogen or from

al kyl, aryl, halo, alkoxy, arylalkyl, alkoxyaryl, haloalkyl and 5 hal oaryl
radicals, it being possible for the substituents optionally to forma 4- to

7-menbered rin@he final step consists in esterifying in position 13,
according to a process which is known per se, the
derivatives of formula (Ia), in which Z represents
hydrogen, in the presence of a fB-lactam, for example

5 according to the process described in patent EP
617,018, or in the presence of an oxazolidine, for
exa&ple according to the process described in patent WO

96/30355 mentioned above.

10 According to a second process described in the same
patent WO 96/30355, the products of general formula
(Ia) can be obtained according to a 5-step process
starting from the product of general formula (II). In a
first step, protection of positions 7 and 10 is carried

15 out, followed by esterification at position 13 in the
presence of a B-lactam, for example according to the
process described in patent EP 617,018, or in the
presence of an oxazolidine, for example as described in
patent WO 96/30355 mentioned above. After deprotection

20 of the protecting groups in positions 7 and 10, an
ester of formula (Ia) is thus obtained in which Z is
other than hydrogen and R represents hydrogen. The
following step consists in reacting positions 7 and 10
simultaneously by the action of a reagent formed in

25 situ from a sulphoxide of formula (IV) and acetic

anhydride (Pummerer-type reaction),



|~ is preferred to use 10-deacetyl baccatin as starling 10 material, i.e.
the product of forrmula (I11), which nakes the process considerably
cost-effective and noreover avoids the internediate protectiiérManao02
deprotection steps required in the processes of the prior art. 15 Anong the
groups G for protecting the hydroxyl function in fornula (lc), it is
generally preferred to select the set gof protecting groups described in
books  such as Greene and Wits Protective Goups in Organics Synthesis 199,
John Wley & Sons, and MacOn eR-BPoRective G oups @¥)in Organic Chem stry,
1975, Pl enum Press, and which are deprotected under conditions which

degr ade t heipewhielh Rpeasidihecfla@el ppphéngraporbame -aln, osdeh &®, for 16
May 2002 11 example: ethers and preferably ethers such as net hoxynet hyl

et her, 1- et B6%pethy?l BrHdiocdw2rsxy FEPRyi N Madiaten@Phoxybenzyl oxynet hyl
ether, benzyl ethers 5 optionally substituted with one or nore groups such
as net hoxy, PERLEFB™®r7 vA14 0.0-1- net hyl - 1nmet hoxyet hyl et her,
2-(trimethylsilyl)ethoxynmethyl ether, tetrahydropyranyl ether or silyl
ethers such as trial kylsilyl ethers, carbonat es such as trichl oroet hyl

10
b tes. . ticularly, th jcals R3 d RO of t I
carbonat e oMY ELRRLLACH Sflon SRRk RN R B b done el

derivatives %?%ﬁ?%fpﬁﬁsj!Scﬂxq§%g$ﬁu%5?§gga %Hé%f%egiggghoxyphenyl radi ca

f
are nore par y preterréd. e a i'ng agent 1S chosen from al kyl

hal i des and .gegf ek Ablyea AMRNGLLNESEy BhEYVic2d UH det;(RLLqal kyl sul phat es

such as nethy phat e oxoni uns such oric salts of trralkyloxoniuns,
Raney nickel.

10
Generally, the action of the reagent formed in situ
from the sulphoxide of general formula (IV), preferably
dimethyl sulphoxide and acetic anhydride, is carried
out in the presence of acetic acid or an acetic acid

15 derivative such as a haloacetic acid, at a temperature

of between 0 and 50°C.

Generally, the action of activated Raney nickel in the
presence of an aliphatic alcohol or an ether is carried

20 out at a temperature of between -10 and 60°C.

The set of processes described in this prior art has
never made it possible to reach directly, in one step,
the dialkoxy derivatives in positions 7 and 10 of 10-

25 deacetylbaccatin III.



i,n particular trinmethyl oxoniumtetrafluoroborate (Me30BFq) . 25 16 May
2002 12 Methyl iodide is preferably used. The al kylating agent is used in

t he presence of an anionization agent such as one or nore styeomgy Reeers in 5
anhydrous nedium Anong the bases which can be used in anhydrous nedi um
mention may be made of: 10 . alkali metal hydrides such as sodi um or

pot assi um hydri de al kali netal al koxi des guch as potassi umtertbutoxide
silver oxide AgzO 15 . 1, 8-bi s(di nmet hyl am no) napht hal ene m xtures of nono-

or binmetallic base pH4eBnasihbose: sdestdided e bobsexBaPE®, adHLRMUDIEngat | ons
such as P. Caubere Chem Rev. 1993, 93, 2317-2334 or M Schl osser MNbd.

Synth. Methods {ik9923), ablowd 7tRd lse X diRePanti suh@ltaddt®us, direct
al kyll'ithiunm al kali metal tbutoxide or alkali nmetal am des/alkali netal t
but oxi de conbi naid-Grepasekplet ok est thre tobo hherbdxwpl bases icas he gener at ed
"in situ". 25 Anong all of the possible conmbinations of al kylating agent
and ani oni zat i go=dgdphs 7t ahd P ederredidacetigébacd®t Mayo2002 13 net hyl
iodide in the presence of potassium hydride. Preferably, the~reaction is
carried out 5i n dariveganes tedreof wiiich iagei rekteruhted itheoasgdddoinon
condi ti ons.

13, of formula (V)

(V)

in which A represents hydrogen or a side chain of

formula (Ic) below:

R1 /\/U\ (lc)

10

in which G represents a protecting group for the
hydroxyl function

or an oxazolidine unit of formula (Id):



5 Among the solvents, it is preferred to use: ethers such as

t et rahydr of uran or di net hoxyet hane when silver oxide is used, it is
preferred to use polar aprotic solvents such as dinethyl f or mérmaye2062 or
aromati c solvents such as tol uene when 1, 8-bi s(di nmet hyl am no) napht hal ene is
used, it is preferred to use esters such as ethyl acetate. For better

i npl enmentation of the invention, it is,15 preferred to use a nolar ratio
bet ween the ani oni zati on agent and thé substrate of greater than 2 and
preferably between 2 and 20. It is alsocgreferred to use a nolar ratio

bet ween the 20 al kyl ati ng agent and thejSubstrate of greater than 2 and
preferably between 2 and 40. IR is preték;sd to use a reaction tenperature
of between -30C and 80C. 25 The i*on 'nnggvantageously ranges between
a few 16 May 2002 14 hours aﬁ§§48 urs depending on the reagents chosen.
After the al kylation step, when2tke Atter is carried out on

10- deacet yl baccatin, the esterifi?ﬁ(ﬁon step is 5 then perfornmed in a known
manner, for exanpl e according tog hqagrocesses described in patents EP
617,018 or WO 96/ 30355 nentioned #bove. Thus, according to a first
three-step process, 10 10 deacetyl baccatin is used to begin with, first
carryi ng outin héhigihaRkydrad iRanhase ntharsaalek yleaniings agentbove tdred pr esence of
a strong base, and in a second step the 10deacetyl baccatin dietherified in
posi tions 7 Eand@ndORi frgogpledni hrpodindunger3 owi fhom alkyhblaryprot ected (i

15 lactamin the presence of_ an activating agent chosen fromtertiary

anmi nes and &4/ ied kBE¥esarY R ¥lorim &t karKNakYde FalGolditli 8d13. The side
chain is _then deprotected by the action of an inorganic or organic acid. 20
Thus, accCor diHPAlaradioh ¢Hﬁé§@§P€ppBF8&B§%,f%ﬁqﬂﬁhcetylbaccatin is used
to begin with, first carryin t the _dial kylatjon using an al kyl ating
agent in th@%&s’“&ﬁ@@gfﬂfo tjs'%?% 58s&°7%ng %‘ﬁ B &e’éﬁ‘fﬁ’%ﬁe t he

10deacety|b%gﬁ§§in dietherified in positions 7 and 10 is

Ic is preferred to use l0-deacetylbaccatin as starting
10 material, i.e. the product of formula (II), which makes

the process considerably cost-effective and moreover

avoids the intermediate protection and deprotection

steps required in the processes of the prior art.

15 Among the groups G for protecting the hydroxyl function
in formula (Ic), it is generally preferred to select
the set of protecting groups described in books such as
Greene and Wuts Protective Groups in Organics Synthesis
1991, John Wiley & Sons, and MacOmie, Protective Groups

20 in Organic Chemistry, 1975, Plenum Press, and which are
deprotected under conditions which degrade the rest of

the molecule little or not at all, such as, for



25 coupled in position 13 with an oxazolidine in the presence of a coupling
agent such as diimdes in the 16 May 2002 15 presence of an activating
agent such as dial kyl am nopyri di nes. The oxazol i di ne i s opengsiMay 2002
action of an inorganic or organic acid. 5 According to a third process, the
baccatin suitably protected in positions 7 and 10 is first esterified in
position 13 with a j3-lactamor an oxazo?idine in the presence of a
coupling agent and/or an activating agent as described in the above two
processes. Aftealxak@ideprotection in positions 7 and 10, the
dietherification in positions 7 and 10 is carried out wth an al kyl ati ng

agent in the presengenefsaasd rPrd1asay EhBeskdeueai retnbh§ReHRPI Ot ect ed
by the action of an inorganic or organic acid. 15 The present invention

w || be described meegetpl i yethd:dyydtrg1aedhet, t ben exaipleanhywhieehef pl | ow,
whi ch shoul d not be considered as Iimting the invention. 20 EXAVPLES All
of these tests are pametkdxgbdnzyiderym@itheh andetsibghzanhydheuws sol vents. 25
Exanple |: Silver oxide/nethyl iodide/toluene/10-DAB 16 May 2002 16
5 optionally substituted with one or more groups

such as methoxy, chloro or nitro, l-methyl-1-

methoxyethyl ether, 2-(trimethylsilyl)ethoxymethyl

ether, tetrahydropyranyl ether or silyl ethers

such as trialkylsilyl ethers,

10 . carbonates such as trichloroethyl carbonates.

More particularly, the radicals R; and R; of the general

formula (Id) are chosen from those described in patent

WO 94/07878, and the derivatives in which R; is hydrogen
15 and Ry is a p-methoxyphenyl radical are more

particularly preferred.

The alkylating agent is chosen from:

. alkyl halides and preferably, among those, alkyl
20 iodides (RI)

. alkyl sulphates such as methyl sulphate

o oxoniums such as boric salts of trialkyloxoniums,

in particular trimethyloxonium tetrafluoroborate
(Me30BF,) .

25



Silver oxide (255 ng, 1.1 mmol, 2.2 equiv.) is added to a suspension of

10- deacetyl baccatin IIl (272 ng, 0.5 mmol) in a toluene/ nethyl iodide

m xture (3/2; 2.5 nm) at 0OC. The mixture is allowed to returqs fagracal |y
to roomtenperature. After reaction for 5 h, the reaction m xture is heated
to 60C. After stirring for 24 h at 60C, an excess of reagents is added:
silver oxide (2 H 255 ng) and nethyl iodide (2 H1 m). After heating for a
further 36 hours, the reaction 10 nix?gre is filtered through a sinter
funnel and fhlt i JQQQ{ . JAggording to the HPLC anal ysis, the
reaction negFﬁﬁygo%%g§§% %33%0 (IG&?'tEF%QF standardi zati on of the areas)
of 7,10-di net hoxy- 10deacetyl baccatin. 15 Exanple 2: Silver oxide/ nethyl

i odi de/ pyridi ne/tol uene/ 10- DAB Pyridine (8 ul, 0.1 nmol, 0.2 equiv.) and
then silver 2Q @xikg@al{289 d@bntl.ik ¥Rl i3 ah@gplfé/san@er ersugcessi vel y added
to a suspension of 10-deacetyl baccatin Il (272 ng, 0.5 mvl) in a

t ol uene/ met hylioh@db@eoi xdente (H2,as2obeNb)y Abr& ONRIRPRALULE. The
reaction mxture is then heated to 50C. After stirring for 24 h at 25 60C,
an excess ofanhgadgenssmédiwaded: silver oxide (255 ng, 1.1 mmol, 2.2
equiv.), pyridine (80 ~1, r 16 May 2002 17 1 mmol, 2 equiv.) and nethyl
iodide (1 m). After heating for a further 24 h, the reaction mxture is
filtered through a sinter funnel and the filtrate is diluted with ethyl

acet at e (40Among Thesbapbasevhishs agasbedugedhibramey r2dsnrimeddapar at ed, dri ed
over sodi um sul phate and evaporated (131 ng). According to the HPLC

anal ysi s, tmengigdemagalee irtatprafduct contains 12.2% (by interna

st andardi zati on of the areas) of 7,10di nmethoxy-10-deacetyl baccatin. 10
Exanpl e 3: Silver oxide/ nethyl iodide/N, Ndi methylformam de/ 10- DAB Si |l ver
oxide (255 ng, 1.1 mml, 2.2 equiv.) is added to 15 a sol ution of

10- deacéPyl baccadtkpli |meyaly hygy idess spAbl 35| $r@ym or potassium

N, N- di et hyl f or mam de/ net hyl iodide mxture (3/2; 2.5 m) at 0C The
mxture is all owBd9E8feturn gradual ly to roomtenperature. After stirring
r for 29 h, the reaction mxture is diluted with diethyl 20 ether (20 m)
and filtered thrat§hla Betrleraikatéles $Heh as potassium tert-

butoxide
. s1lver oxide Agz0
15 1,8—bis(dimethylamino)naphthélene
. mixtures of mono- or bimetallic base such as those

described, for example, in publications such as P.
Caubére Chem. Rev. 1993, 93, 2317-2334 or M.
Schlosser Mod. Synth. Methods (1992), 6, 227-271;
20 in parficular, the alkyllithium/alkali metal t-
butoxide or alkali metal amides/alkali metal t-
butoxide combinations are preferred. One of the

two bases can be generated "in situ".

25 Among all of the possible combinations of alkylating

agent and anionization agent, it is preferred to use



filtrate i s washed phase is separated evaporated (207 ng the crude reaction
25 standardi zati on of deacetyl baccatin. with water (20 ml). The organic
out, dried over sodium sul phate and . According to the HPLC tMhy 2082
product contains 9.20 (by internal the areas) of 7, 10-di nethoxy-10 16 May
2002 18 Exanpl e 9: Potassi um hydride/ methyl i odide/tetrahydrofuran/10-DAB 5
The potassium hydride as a 200 suspensioniin a mneral oil (6.0 g, 30 mol,
3 equiv.) is prewashed with pentane. A suspension of 10-deacetyl baccatin
11 (5.23 g, 10ne8.hylmipkdid89% ptine)pigsendectorfapyptess immridyitivd. i odi de

m xture (3/2, 50 mM) is added dropw se to a suspension of potassium

hydri de, prewashed with pentane, in tetrahydrofuran (30 rnl) at -30C. The
m xture is then allowed to refurn gradually to roomtenperature. After 15
stirring for 3 HFed@rapbde r BBt FROACHOR Ure Gag rp6dr edt | 1t AMeR®RNAT50 m ) and
di i sopropyl ether (250 ml). The mxture is filtered through a sinter
funnel . The pr @SPHaMEIFE thehnebt |BAEd tARd FRAShELF sERFHIENF -wi t h wat er
(14 m ). This suspension is again filtered 20 through a sinter funnel to

gi ve, after >dr yiHg %W len'rsarsllf’eg'ﬁsa Hesit EREGPTETEr LRP2BBS: 3. 17 g of

7, 10- di net hoxy- 10deacet yl baccatin (HPLC purity: 930 by internal

standardi zati on of the areas). The yield of isolated product is 610. 25
Exanpl e 5: Pot assi-um, - but oxi eésneéelyrlahyd:Lr%fll\l/QXHZOOZ 19

ers suc or dimethoxyethane
. when silver oxide is used, it is preferred toc use
polar aprotic solvents such as dimethylformamide
10 or aromatic solvents such as toluene
. when 1,8-bis(dimethylamino)naphthalene is used, it

is preferred to use esters such as ethyl acetate.

For better implementation of the invention, it is
15 preferred to use a molar ratio between the anionization
agent and the substrate of greater than 2 and

preferably between 2 and 20.

It is also preferred to use a molar ratio between the
20 alkylating agent and the substrate of greater than 2

and preferably between 2 and 40.

It is preferred to use a reaction temperature of
between -30°C and 80°C.
25

The reaction time advantageously ranges between a few



i.odi del t et rahydr of uran/ 10- DAB A suspensi on of 10-deacetyl baccatin 111 (549

nmg, 1 nmmol) in a tetrahydrofuran/nethyl iodide mxture 5 (3/2, 5m) is

added dropwi se to a suspension of potassiumt-butoxide (336 y§May 2002/, 3

equiv.) in tetrahydrofuran (4 m) at -30C. The m xture is then allowed to

return gradually to roomtenperature. After stirring for 3 h 30, HPLC

anal ysis indicates that the 10 reacti 0124 m xture contains 10.0% (by i nternal

standardi zati on of the areas) of 7,10 met hoxy- 10deacet yl baccati n. Exanpl e

6: Potassi unhbyss i ged met fmyalurlaSds_g!eRaﬁﬁcf/ér@ttrr@%%%%énéwsQAB The

pot assi um hydri de as a 200 suspension 1n a mneral oil g, 3 mol, 3

equiv.) is prewashed with pentane. 20 A suspension of 10 deacetyl baccati n

1l (544 nmg, 1 nmmol) in tetrahydrofuran nmethyl sul phate (2.0 g, 16

t et rahydr of unabef 2 Hd )alahR ali O AVEE€p | OuteerB UIRENSILABrOid5cPprevamshed with

pentane, in -20C. The m xture is then (6 mM) and a solution of mml, 16

equi v.) in souuldrardouslayeagdbdctapit asticdiradrgdriifdeati ehr atysriof uran (3 m)

at allowed to return gradually 16 May 2002 20 to roomtenperature. After

reacti on ¥ ortigem, peifenmedctinon khavurmearnrse mofioed ekatmplaadecofRithgrl ) and

pl aced overnight at 4C. Diisopropyl ether (20 m) is then added and the

mxture is fioteredndncssgh desfnileed 5t pateintsoEGi 6872008 ngr Wccording to

t he HPLC anal ysi the crude reaction product contains 980 (by internal

st andar di zat?%@Qﬁﬁt men&ieasy 8&Pove10- di net hoxy- 10deacet yl baccatin. 10

Exanpl e 7: Potassium hydride/trimethyl oxoni um

tetrafl uoroborate/tetrahydrofuran/10- DAB The pot assi um hydri de as a 200

suspensi on | a mneral oil (0.6_g, equi v. Prevvashed with 15

pent ane. n&GPei g0t e%c@’?ﬁﬁtbat&r&ﬁ ﬁtIePI p(fBﬁ@,Sﬁg mmol ) in

tetrahy ofuran (3 ,m) added to ensi on_of _pot assi um hydri de,

pr ewashglcP wi T cﬁ)typlé’r?tcgﬁgmaﬁa ‘678? aﬁomgieﬁvl o%’&ﬁf’ﬂnﬁ?éf?aﬁw rate in

t et rahydrofu 3 r After ctlonfor h ide (2 equiv.)
5!.?{] t(h %la:i‘{é’eQaE es 1%?1“?(; tahn 22k Iy)la tlng26%,entl'h %

25 After reac di €a B ure is then
o aror LA 8 Shpdoalit IRULS, A pUaRITSIgY Al pptnesiom i
reaction n1x&éﬁé%dyyg%@bﬂ§136d§QtK$Bﬁfled in positions 7 and 10 is
coupled in position 13 with a suitably protected B-
15 lactam in the presence of an activating agent chosen
from tertiary amines and metallic bases, to form an
alkoxide in position 13. The side chain is then
deprotected by the action of an inorganic or organic
acid.
20 Thus, according to a second three-step process, 10-
deacetylbaccatin is used to begin with, first carrying
out the dialkylation using an alkylating agent in the
presence of a strong base, and in a second step the 10-
deacetylbaccatin dietherified in positions 7 and 10 is
25 coupled in position 13 with an oxazolidine in the

presence of a coupling agent such as diimides in the



16 May 2002 21 internal standardization of the areas) of

7, 10di met hoxy- 10- deacet yl baccati n. Exanpl e 8: Potassi um hydri de/ net hyl

i odi de/ 1, 25 di nmet hoxyet hane/ 10- DAB The pot assi um hydri de as # R&@§2002
suspension in a mneral oil (0.6 g, 3 mol, 3 equiv.) is prewashed with
pentane. 10 A solution of 10-deacetyl baccatin IIl (544 ng, 1 mmol) in a

1, 2-di net hoxyet hane/ net hyl i odi de m xt ure (3/1, 8 M) is added dropwi se to
a suspensi on of potassium hydride, prevvasﬁ’ed with pentane, in

1, 2- di met hoxyethananta 62 gh)adtivaOng HRenkl Xhukeads then allowed to
return gradually to roomtenperature. ‘After stirring for 6 h 30, HPLC

anal ysi s indi caties kylamihBgyt eacrid HN THeXloka@oC oAl B NSs LpeHed( By tRéer nal

st andardi zati on of the areas) of 7,10-di nethoxy-10-deacetyl baccatin. 20
Exanpl e 9: Pot agsiivm bydahdenerddryic icadicdebhetr abydr of ur an/ conpound (V)
with A= (id) (Rl = phenyl, RZ = H R3 = t-butoxycarbonyl, R4 =

4met hoxyphenyl ) ,, 25 The potassi um hydride as a 200 suspension in a
mneral oil (0.195 g, 2.4 equiv.) is prewashed with pentane. 16 May 2002
22 A suspen$i ohagordliaget oxy - Pak ik rmzmdessy - 518, R@cepoiny sbiitap3y

10(3-tri hydroxy-9-oxotax-11-en-13a-yl (2R 4S, 5R) -3

t ert - but oxycar Foapeczefd4inephokyitrenyl and pRehy| £5r & mateoiiifdedesar boxyl at e
(289 ng, 0.3 mmol) in a tetrahydrofuran/ nethyl iodide mxture (5/3, 1.6 m)
i s added dr opwipssitdoa 38spetsiorf-dfaqiemassi am dwalre dielingr éwashed with
pentane, in tetrahydrofuran (0.7 m) at -78C. The mxture is then all owed
to rise gradualdrnesenc&Ooé &erpeslking egeht- 464/ oAfdreracttiiviartiing &gen h 30,
the reaction mxture is poured into water (15 m) and ethyl acetate (15

m ). The organiec pleasesibedsepatts etboongt tweaphedeswed. Brfitee (15 nl), dried
over sodi um sul phate, filtered and evaporated (232 ng). HPLC anal ysis of
the 15 crud@ prdsggetegtier bn residiamsyi/ebddot03%thef 9

dietherification in positions 7 and 10 is carried out
with an alkylating agent in the presence of a strong
base. The side chain is then deprotected by the action
of an inorganic or organic acid.

15
The present invention will be described more fully with
the aid of the examples which follow, which should not

be considered as limiting the invention.
20 EXAMPLES

All of these tests are carried out under argon and

using anhydrous solvents.

25 Example 1: Silver oxide/methyl iodide/toluene/10-DAB



acet oxy- 2a- benzoyl oxy-5( 3, 20- epoxy- 1- hydr oxy- 9- oxo 7-~3,

10( 3- di net hoxyt ax- 11-en-13a-yl (2R 4S, 5R) -3-tert

but oxycar bonyl - 2- (4- net hoxyphenyl ) - 4- phenyl -5 oxazol i di necarteoMyy 2062 20
Exanpl e 10: Sodi um hydri de/ net hyl i odi de/tetrahydrofuran/10- DAB The sodi um
hydride as a 550 suspension in a mneral oil (0.13 g, 3 mol, 3 equiv.) is
prewashed with pentane. 25 16 May 2002 23 A suspension of

10-deacetyl baccatin Il (544 ng, 1 mmol) in a tetrahydrofuran/nethyl iodide

mxture (3/2i1%9eW bxi8eagessl gy, 0pwiis amba, a2 SpS@NS) 9N i@f asiadiupy hydri de,
prewashed with pentane, in tetrahydrcfuran 5 (3 m) at 0C. The m xture is
then al |l owed tsaspehdiongsadiEHdaade® vigaachemper et urxr2 migter stirring for 7
h 30, ~the reaction mxture is poured into water (25 m) and dii sopropyl
ether (25 m0).5 Ampilecipi & ate wppearcshybhiolids midthareed 3¢l on a sinter
funnel. 57 ng of 10 product are thus recovered containing 670 (by internal
st andar di zati.6nmdd &hel 3¢ ed®)e afixtute- dsnel hoxsd tdemtetyl baccatin. Exanpl e
11: n-butyllithiun potassiumt-butoxide/tetral5 hydrofuran/10- DAB A

sol uti ondof g¥agueylyi thi veen rrdmpeaaguee . nhEtar nrasicti®nedeirva) hi s evapor at ed
under vacuum The residue is taken up in tetrahydrofuran (3 nl), precooled
to -78C. 20 tP6t 483FtiPe -Birtoicdd S( 386tAE, t3 . Mteguistiyrindt hen added,
foll owed by addition of a suspension of 10deactyl baccatin Ill (544 ng, 1
mmol ) in a £efr dAylr aF uPArff metExcesdi 8€ rexdente (5 @ddedr2) . The nixture
is then allowed to return gradually to room 25 tenpperature, After reaction
for 3 h 95, Sth&Sh KELTe f%qb%eﬂ‘ I nE8IMBEERY ¥ PHe dAdHdii Bbbropyl et her

96 May ZOOZA%%er heating for a further 36 hours, the reaction

10 mixture is filtered through a sinter funnel and the
filtrate is evaporated. According to the HPLC analysis,
the reaction medium contains 11.5% (by internal
standardization of the areas) of 7,10-dimethoxy-10-
deacetylbaccatin.

15
Example 2: Silver oxide/methyl

iodide/pyridine/toluene/10-DAB

Pyridine (8 ul, 0.1 mmol, 0.2 equiv.) and then silver
20 oxide (255 mg, 1.1 mmol, 2.2 equiv.) are successively

added to a suspension of 10-deacetylbaccatin III

(272 mg, 0.5 mmol) in a toluene/methyl iodide mixture

(3/2; 2.5 ml) at room temperature. The reaction mixture

is then heated to 50°C. After stirring for 24 h at

25 60°C, an excess of reagents is added: silver oxide

(255 mg, 1.1 mmol, 2.2 equiv.), pyridine (80 pl,



(10 mM). After crystallization overnight at 4C, 75 ng of crystals are
recovered containing 610 (by internal standardization of the areas) of

7, 10- di net hoxy- 10deacet yl baccatin. 5 Exanple 12: n-butyl|ithigimapaoagsi um t
butOX|de/d||sopropylan1ne/tetrahydrofuran/lo DAB A sol ution of
n-butyllithiumin hexane (2 m, 3 muvol, 10 3 equiv.) is evaporated under
vacuum The residue is taken up with a sakution of diisopropylamne (0.5
m, 3-mol, 3 equiv.) in tetrahydrofuran (3 m), precooled to -78C.

Pot assi um t - butloxirtel ,( 23@qugy . B ambinethydquiodipei $1theh. ke, fol | owed by
addition of a 15 suspension of 10-deacetyl baccatin Il (544 ng, 1 mol) in
a tetrahydr of urkadtischyfori edfdethextdf é( 3hel regeRjon Thixtna drse is then
allowed to return gradually to roomtenperature. After reaction for 19 h,
HPLC anal ysi s ifiditagess thrapghhe sEH@E dvnmett are Ebait & st isby 20
internal standardi zation of the areas) of 7,10

di met hoxy- 10- debicettadhadht Y Exagritate 340spd) unthis phase is

am de/t - butanol/ti}ra&ydgoLuranlwé AB 25 t A suspension of sodi um am de
(173 ny, 4 molvas rigg (&Y ®goFePsrangdor HFipUt AN PR m, 1.3
mml, 1.3 equiv t et rahydr of uran, ( IS heated.at 45C for 2 h. After
cooling to roorf":i"%leprlrlﬁ):’(-f‘r‘eata‘lr}geg VERRT H S @93'11 é"g&OO R R 1063 %ﬁ’c? &F&Gspensi on
of 10-deacetylb t| Ik n,.a_tetrahydr [ met hyl

i odi de m xture a?r?/ % %‘el ggaéede%@dcﬁt(])ipw r%d 5 ?ﬁ“)% ?Jlrneélldlszoazl a(% wed to

rise gradual ly ¢ #ﬁff%gg §%£k85r§££ g4 Qp5f% nf%Qs%tgg ﬁ1ﬁ§ure i's poured

into water (10 i 1 sopropyl ‘et her he priecipitate is

filtered 10 Offdfﬂéﬁ%o§lnﬁgtdgg l1d2Qitve 160 ng of crude product
cont ai ni ng 37% ( by |nternal t andar di zati on of the areas) of

7, 10- di net hgxy- 10- deacetylbaccatln Exanpl e 14: Tri nmet hyl oxoni um
tetrafluoroborate/1,815 bi s(di met hyl am no) napht hal ene/ 4~ si eves/ 10- DAB

Example 3: Silver oxide/methyl iodide/N,N-

dimethylformamide/10-DAB

Silver oxide (255 mg, 1.1 mmol, 2.2 equiv.) is added to
15 a solution of 10-deacetylbaccatin III (272 mg,
0.5 mmol) in an N,N-dimethylformamide/methyl iodide
mixture (3/2; 2.5 ml) at 0°C. The mixture is allowed to
return gradually to room temperature. After stirring
for 24 h, the reaction mixture is diluted with diethyl
20 ether (20 ml) and filtered through a sinter funnel. The
filtrate is washed with water (20 ml). The organic
phase is separated out, dried over sodium sulphate and
evaporated (207 mg). According to the HPLC analysis,
the crude reaction product contains 9.2% (by internal
25 standardization of the areas) of 7,10-dimethoxy-10-

deacetylbaccatin.



1, 8- bi s(di et hyl am no) napht hal ene (514 ng, 2.9 mmol, 12 equiv.), 9~

nol ecul ar sieves (700 ng) and trinethyl oxoniumtetrafl uoroborate (296 ng, 2
mol, 20 10 equiv.) are successively added to a suspension ofg May 2002

10- deacetyl baccatin I'l1l (109 ng, 0.2 nmmol) in dichloromethane (4 m) at

25C. After stirring for 24 h at roomtenperature, HPLC anal ysis indicates
that the reaction mxture contains 7, 3@ di nethoxy-10 25 deacetyl baccatin in
an assayed yield of 170. 16 May 2002 26 Exanpl e 15:

1, 8- bi s(di net hyl am no) napht hal ene (1.2744 g, 5.95 mmol, 12.8 equiv.) and
trimethyl oxoniumtetrafluoroborate 5 (0.7598 g, 14 mmol, 11 equiv.) are

successi vel yExdgead 40 @osaspensiloydoidereddddet yl baccatin 111 (0. 2876 g,
0.46 mml) in ethyl acetate (7.8 m) at 20C. After stirring for 2 hours 20

m nutes at aicdimsertatturbydiobetawe0AREBE0C, HPLC anal ysis indi cates that
the 10 reaction m xture contains 7,10-di net hoxy-10deacetyl baccatin in an
assayed yield of 620. Analyses for the conpound

7, 10- di met hoxy- 10deacetyl baccatin |1l 15 The NVR anal yses were carried out
on a Bruxer T\ 360-as5é80r BHAE &fe operantd Gy SASP3BEiRpZiR @ Prstted and 90 MHz
for carbon-13, and equipped with_a 5 mm proton/carbonl3 dual probe. The
chemical shi®ts &-& @Xp555§@ﬂlin32ﬁﬁﬁﬁﬁﬂ BIVSBrPYagled %wstlext ernal reference
(2.44 ppmin the proton spectrumand 39.5 ppmin the carbon spectrun). The
t enper at ure @it rol | ed by a vari abl etenperature unit to 300 K. 27 ...
1112, - 09 ~CH3 HOmM. 131"'.,~~/ 71426 4 HO~ N5 ~r,co0 ,,; |
CH3C00 ~ O 5 16 May 2002

A suspension of 10-deacetylbaccatin III (5.23 g,

10 8.5 mmol, 89% pure) in a tetrahydrofuran/methyl iodide
mixture (3/2, 50 ml) is added dropwise to a suspension
of potassium hydride, prewashed with pentane, in
tetrahydrofuran (30 wl) at -30°C. The mixture is then
allowed to return gradually to room temperature. After

15 stirring for 3 h 30, the reaction mixture is poured
into water (150 ml) and diisopropyl ether (250 ml). The
mixture is filtered through a sinter funnel. The
precipitate is then collected and washed separately
with water (14 ml). This suspension is again filtered

20 through a sinter funnel to give, after drying overnight
in a desiccator over P05, 3.17 g of 7,10-dimethoxy-10-
deacetylbaccatin (HPLC purity: 93% by internal
standardization of the areas). The yield of isolated
product is 61%.

25

Example 5: Potassium t-butoxide/methyl



16 May 2002 28 PositionlH NVRL3C NVRg (ppmmultiplicityd (Hz)d

(ppm) 175. 225. 34doubl et 7. 274. 333. 71doubl et 7. 297. 0480. 054. 93doub| et9. 183 261.

44/2.6 4mul tiplet31.773. 76doubl ed doubl et 10. 5/ 6.580. 48 ~- 5646 mMay 2

69- - 205. 3~104. 70si ngl et 82. 711132. 712- 143. 9139. 61nul ti pl et 66. 1142. 13rru| tiple
t 39. 315(CH3) 0. 90si ngl et 20.5 26.91 (OH)4 . 33singl et2(PhC00)7.5(2H) 7.6(1H)

8.0(orth o C=0)triplet triplet doublet 7..%165.1(C=0) 130.1/129.4

128. 6/ 133. 1~1 4(Ac) 2. 15si ngl et 169. 6 (C=0)22. 31 4 (CH20)3. 99AB syst emmot

determ ne d76. 8iodide Mot r034rd3%uPasy 1 o-omdad NVRLI3C NVRg ( mmul tiplicityd
(Hz)d (ppm 7(0OCH3) 3. 17singl et56.48 (CH3)1 . 47singletl10. 010
(OCH3) 3. 25singl et 56. 012 (CH3)1 . 93singletl5.013(0H) 15.25 (doublet 19.5 I-
M5S: Direct introduction; ionization node SI+ [MH|r=573
A suspension of 10-deacetylbaccatin III (544 mg,
1 mmol) in a tetrahydrofuran/methyl iodide mixture
5 (3/2, 5 ml) is added dropwise to a suspension of
potassium t-butoxide (336 mg, 3 mmol, 3 equiv.) in
tetrahydrofuran (4 ml) at -30°C. The mixture is then
allowed to return gradually to room temperature. After
stirring for 3 h 30, HPLC analysis indicates that the
10 reaction mixture contains 10.0% (by internal

standardization of the areas) of 7,10-dimethoxy-10-

deacetylbaccatin.

Example 6: Potassium hydride/methyl

15 sulphate/tetrahydrofuran/10-DAB

The potassium hydride as a 20% suspension in a mineral
oil (0.6 g, 3 mmol, 3 equiv.) 1is prewashed with
pentane.

20 A suspension of 10-deacetylbaccatin III (544 mg,
1 mmol) in tetrahydrofuran (6 ml) and a solution of
methyl sulphate (2.0 g, 16 mmol, 16 equiv.) in
tetrahydrofuran (2 ml) are simultaneously added
dropwise to a suspension of potassium hydride,

25 prewashed with pentane, in tetrahydrofuran (3 ml) at

-20°C. The mixture is then allowed to return gradually



- CH30H 541 -H20 - CH3C02H 523 481 - CH30H Ar CO2H 449 359 16 May 2002 30 IR
(KBr) 3552.5 cm ~Al coholic O-H (secondary) Ii 3434.9 cm 1Al coholic O-H

(tertiary) 1,2972.2-2931.5-2892.6 cm 1Hydrocarbon skel et on28&Bav8y 2002L.C- H of
the O CH3 unitsl716-1705.3 cm ~C=0 of the QAc and ketone units1269.7-1250.8
cm 1Aromatic ether G O-~ 1098.3-1068.7 cm1 I1C0 of the alcohols and cyclic

et her 16 May 2002 -31Csr Ivl i , A proocess; conprzsing the step of

ai kyl ati zsg the itydzoxyi functions at the 7-position az~d i 0-position of
a conpound otd aranm aefmperbture; ~Aft€x xeadtiCp; fpr.8.pp, the. --~ ,~ --i _ 10
. ;~ CC-C ;~ CECG~~.3~i ~ . wherein A~. repzesents hydrogen, a side chain
of forzaul a ¥¢a)ticor rdstoxezabi gdvred gfritdS oefelca (B0 dpt) nd ' | * ~ . | | ~ °
i ~, , G . ~1 ~~1 GGi

placed overnight at 4°C. Diisopropyl ether (20 ml) is
then added and the mixture is filtered through a sinter
5 funnel to give 220 mg. According to the HPLC analysis,
the crude reaction product contains 98% (by internal
standardization of the areas) of 7,10-dimethoxy-10-

deacetylbaccatin.

10 Example 7: Potassium hydride/trimethyloxonium

tetrafluoroborate/tetrahydrofuran/10-DAB

The potassiuwn hydride as a 20% suspension in a mineral
oil (0.6 g, 3 mmol, 3 equiv.) is prewashed with

15 pentane.

A suspension of l0-deacetylbaccatin III (544 mg,
1 mmol) in tetrahydrofuran (3 ml) is added to a
suspension of potassium hydride, prewashed with
20 pentane, and of trimethyloxonium tetrafluoroborate in
tetrahydrofuran (3 mol) at -20°C. The mixture is then
allowed to rise gradually to a temperature of -10°C.
After reaction for two hours, a suspension of potassium
hydride (2 equiv.) in tetrahydrofuran (1 ml) is added.
25 After reaction for a further two hours, HPLC analysis

indicates that the reaction mixture contains 16.3% (by



J 2Q-," ," Whel~.11l: Grepresents a hydroxyl protecting group; -,
represe~ats: a straight ox branched al kyl radical containi~o,~ 1 to 8
carbon atons. a straight or branched ail ~ex~yl radical contajgfay@2082t0 8
carbon atons; a strazght or bzanched al ky~ayl radical containing ~ to 8
cariaan atons, a cycloal kyl radical coz~~caining 3 to 6 carbon atons, a
phenyl or a- or p-naphthyl radial, unsubgﬁituted or substituted with ooe or
nore atons or radicals chosen from hai ogért atonms and al kyl, all ~enyl,
alicynyl, aryl,; gl daal kthnaghkoXyei H KW treOardRspr ¥k OxMo-aryi thio, -
hydr oxyl , hydraxyal AkyL. nercapto, ornyl; aryl, acylam no, 16 May 2002 -a
z aroyi auxi x~. ay; R de@XYCabbQE ¥t Bgh NYBa @M. no, al | cyl axni z~o,

di al | ~yl azz~i no, carboxyl, al kaxycarbonyl, carbanoyl, al kyl carbaz~aoyl,

di al kyl caxbat noyl, cyaoa, vitro and trifluaroznethyl radicals, or a
5-nmenber ed aroznatac heteroeyel e containizag one or nore hetero atarns, 5
which may be | dﬁ_@w:aPodhéiﬁmr@ﬂiydﬁm&@thlya*ﬁ@diﬂéllqg@-n, oxygen ar

sul phur atomns, sald 5-nmenbered aro~aaatic heterocycle bei zxg unsubstit~uted
or substitubed dgiintdthorgeahanazke0-eabamal ogen atons or al kyl, aryl, am no,

al kyl am no, dzail ~yl am no, al koxycar banyl an; xit~o, acyl, arylcaz~bonyl,
cyano, caxboxyl, carbanoyl, al kyl carbanoyl, dial kyl carbaznoyl, or
a~koxycarbonyl 10 radicals, whereiwixen R is a substituted phenyl

radi cal, a subshhe posdsgaivoxhyidpidads ra<023cabspenaigubigt ia miagratomatic
heterocycle, the anyl radical substituent az the al kyl portion o another
radi cal substi tent(Cagz9r afnB8malt o3 £BHVbon 14t BR8WasHRA alikdnyl and al kynyl
radi cal substituent contaiizs 2 to $ 15 carbon atons, and the aryl radical
substituent is REPRERYl or a- oz -naphthyl radical, ' R2 represents: ' 1)
a benzoyl &ﬁdical) unsubstituted or substituted with one or nt~xe atons ar
radi cal s, ich may be identical or different, chosen xam hal ogen 20

t , d al kyl i.cal ~ i ni 1to. 4 , .all
oLern. s and ol (a0ieal secooalAning Lo g carbon g o allepry

I di l's,. rad] - - i . ~ ts: | k
ororl radicals.oie 2 22 g el SER R0u(R Wich Roraesgat s an ol k)

to 8 carbon at Y205 ghBYaYhr s &2l LANLALBLAY: G L0 §tALRAAMAL 02X ~S, a
cycl oal kyl radical ‘containing 3 to 6 carbon, atons, a cycl oal kenyl radical

containing 4 tq,/i,GakhoprahiBe® vk Pigevtihaal kyh 1 afiealeteRaztahahag 7 to
10 carbon atons, these radicals besxzg uusubstituted or substituted with
one ax znozs SuiEshilhugkxtsothosSEre I xtulre0 AsbrhRéAOLT BT’ card t By Ar oxyl

radi cal s, al koxy radical s contai ning 16 May 2002 -33 1 to 4 carbon atons,
dxal kyl am no r afhac@las 1iyntwht cbm etaaipealakylrel. aaXt e e ost & Misngl fioe 4 Bar bon
axau~s, pipez~dino or paorphalino radicals, 1

30, HPLC analysis indicates that the reaction mixture

contains 28.1% (by internal standardization of the

areas) of 7,10-dimethoxy-10-deacetylbaccatin.

20 Example 9: Potassium hydride/methyl
iodide/tetrahydrofuran/compound (V) with A = (id) (R; =
phenyl, R, = H, R; = t-butoxycarbonyl, Ry = 4-

methoxyphenyl)

25 The potassium hydride as a 20% suspension in a mineral

oil (0.145 g, 2.4 equiv.) is prewashed with pentane.



pi per-azinyl radicals (unsubstatuted air substituted in position 4 wth an
al kyl radical contaixling 1 to 4 carbon atarns or with a phenyl alkyl 5
radical in whzch the alkyl part conta~ius 1 to 4 carbon at o Magpob@al kyl
radi cal s contai zu~ag 3 to 6 carbon atonrass, cycl oal kez~yl radicals
containing 4 to 6 cazbon atons, phenyl radicals (uxisubstituted or
substituted with a~ae or nore atons okyradicals chosen froru hal ogen atons
and al kyl radicals containing x to 4 carbon atons or al koxy 10 radicals
containing 1 to 4 carbon atons), cyano ox carboxyl radzcals or

al koxycarbonyl radicals in which the alkyl part contains 1 to 4 caz~ban
atoms, a phenwhspendiofl of t-nafiidxpH2or-8dheallokpafsto-tybag-or substituted
with ane ox nore atans or radicals chosen tram hal ogen atons and alkyl 1 S

radicals caut aigxioROe L pad 6A100 369205 af pldany padicabs, containing 1

to 4 carbon meuaber aroznat ac ~heteracyél’xé radi ca

preferabl y. hasen, (LOULLUAL A L NEERUL LAdL oRl oy Rl 3, satur at od

het erocycl i ¢ Tadica carbo ns L unsubdtituted or

substi tugedﬁggaglglgggngém%ﬂggy(lzSﬁag'ggab§3 gﬁgglgi zzng ~0 | to 4 carbon,

atons; and may be i1dentic X di ferent, represent:

hydzogen or (@lh-&¥lar8E¥tan Mty 12licte ALY C) s3,ahkaxyayyl s hal aal kyl
or hal oaxyl radicals, ar 1~~ and Rd together farma 4, to 7-nmenabered ring;

wherezz~ t hgdalkyhabpRzse | o GArdUPRn@Ybnadrt hor 54887 7GR rQhe, ~5 (i) an
al kyl ati ng agent, wherein the alkylating agent is an~ all~yl halide, an

a.l,lcyl sulpgeateheaxwagir @yl iandetabhyd 2 aR30~@. 7Zab) ogc agent. 2. A
process according to elai;tn 1, wherein the conpound of formula (V) 30 is
10- deacet yl bascat udbhe midttuddyi 2@H2n 34lowed to rise gradually to
10 a temperature of -15°C. After stirring for 3 h 30, the
reaction mixture is poured into water (15 ml) and ethyl
acetate (15 ml). The organic phase is separated out,
washed with brine (15 ml), dried over sodium sulphate,
filtered and evaporated (232 mg). HPLC analysis of the
15 crude product gives an assayed yield of 39% of 4-
acetoxy-2oa-benzoyloxy-5@,20-epoxy~l-hydroxy-9-oxo-
7B,10B-dimethoxytax-11l-en-13a-yl (2R, 4S,5R)-3-tert-
butoxycarbonyl-2- (4-methoxyphenyl)-4-phenyl-5-
oxazolidineparboxylate.

20 Example 10: Sodium hydride/methyl iodide/tetrahydro-

furan/10-DAB

The sodium hydride as a 55% suspension in a mineral oil
(0.13 g, 3 mmol, 3 equiv.) is prewashed with pentane.

25

™



3. A-process according to clay 1, whezein the al kyl adng agent xs a boric
salt of trial kyloxoniurn. 4. A process according to elaizu |, wherein the
al kyl ating agent is 5 trirr~ethyloxoni~uza tetrafluorobozat eyg fay do@zocess
aecordi,ng to claim11, wherein the al kyiating agent is an al kyl 1odide. 10
6. A process according to clay, 1, wherein the alkylatin.g agent is nethyl
iodide. 7. A process aeeoxdiuag to clainmpi, wherein tlae al kylating ageztt
is nmethyl sulphate. 15 8. A process aeeordzng to claiml, wherein the

az~, ionizati on mgapensiansdf oY tylbasbydipusI reBammgd. A process
according to claim8, wherein the stro~ag base is an al kali 20 netal

hydri de, an al kalnmolaetiai aat&oxatdelr fiuraermexhde, idd Rtdinsi(tiuneet hyl am na)
napht hal ene; an al kali nmetal am de m xed with an al kali zr-~etal t-butoxzde,
or an al kyl |i t hid/fa,n5xad) wi $ hadaerdld@pwisgatbad susprrdade.of1@odAupzocess
according to claim8, wherein the stzoz~g base is sodxum- ar 25 potassium
hydride. 11. Ahuddess nceveshehgiitd Eeatpacs, inheeighudre fsesng base is
gvtassium hydride. 30 12. A process according to claim8, wherein the
s4co~ag base i s(datldsgturh C- 15 PoF2 l§5tg69ta%&ﬁ%ﬁ@%ﬁﬁareEyF“A process
accordiuag to claimx, wherein the aIIryIating agent is methyl _iodide and
the azrioni zat i TfRGeRY FS PRVASSMRATRNGrRdelites qyiroing, fetedshaccor di ng
to claim1, wk~erein the reaction . is carried ogt.in an brgﬁé i ¢ medium
under xeact aon tondiffi SAECHARP M THE J2gRIPFEI BT UMAET rért M5, A
pzocess accordin Epicla%go. %531Wh%5%lesherr aq{cwf edi_unn i s an 10
ethez. 16. A 5?oce§5388ea?%}~,g€?o Clai m 14, erdi zi® 5p§F§55fc medi um

| tetrahydrof ysgn, of i iPLDOXYINANG: o198 hler ABOLESS, AGGAYGI Uag to claim

1, wherein the airlcylataozt 1S carried out 1'n the presence o~"silver oxide

and an arongt | %z%u%‘%' gle POl I L &Rle %‘&t co?x.@aiﬁiﬁ?c% OPASS(RL ARG  to claim
1, wb.erein the alkylataoz~ is carried out in. thtte presence o~ a m-i xtuxe
of 1, 8-bis(di natiaaHR9) 1 SRk haleLR®eas) of 7,10-dimethoxy-10-

deacetylbaccatin.

Example 11: n-butyllithium/potassium t-butoxide/tetra-

15 hydrofuran/10-DAB

A solution of n-butyllithium in hexane (2 ml, 3 mmol,
3 equiv.) is evaporated under vacuum. The residue is
taken up in tetrahydrofuran (3 ml), precooled to -78°C.
20 Potassium t-butoxide (336 mg, 3 mmol, 3 equiv.) is then
added, followed by addition of a suspension of 10-
deactyl baccatin III {544 mg, 1 mmol) in a
tetrahydrofuran/methyl iodide mixture (5 ml, 3/2). The
mixture is then allowed to return gradually to room
25 temperature. After reaction for 3 h 45, the mixture is

poured into water (10 ml) and diisopropyl ether



20 triraetJayl oxoniumtetzal |l uaroborate, and ethyl acetate. 19. A process
aeeordizag to claiml, whexein the aniozui zation agent a~.d the substrate
aze present in a nolar ratio of at |east about 2. 25 20. A pi@mpa§2002
according to claiml, wherein the az~,ionization agent and the substzate
are present in a z~zolar ratio of fxozzz about 2 to about 20. 21. A,
pzocess according to claim1, whereiua4he aikylating agent and the
substrate are present iz~ a znvlar ratio of at |east about 2'. 30 16 May
2002 _3~_ 22(1A proceasreaceatdicaglioacl e mveknivwhterei 22Ct hes alkyi at ang
agent and the - substrate are present in a nolar zatio of fromabout 2 to
about 4p. 230ofAcpysicEiss aaecardongréd comiannlinoméiézébn iheeatdlyl ation is
carried o~.t at 5 a zeaction tezx~perature of iiom-30 Cto $0 ~. 24. A
process accoffingerdldtdion pf whezerersheo a1 ll&t-komeshepyt Uaval ves

si zxiul taneous allrylation of the hydroxyl functions at the 7-position and
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] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca! +48

FH t >q %®&034¢quiv.) is then added, followed by addition of a

| wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca cajespeorH]walcdalléafieafety dedccatin IIT (544 mg, 1 mmol)

<CDNO\ cdnovw~} xsni d_Z] ca] ] ca] ca] ca%@ ca] ca] ca] ca] ca] ca] ca] cﬂa/]zga] calJcaJca]c
3 .

a] ca] ca] ca] ch} ca] i cAapé sy eal v ciflidec af shlre 10° @y

The mixture is then allowed to return gradually to room
temperature. After reaction for 19 h, HPLC analysis
indicates that the reaction mixture contains 24% (by

20 internal standardization of the areas) of 7,10~

dimethoxy-10-deacetylbaccatin.

Example 13: Sodium amide/t-butanol/tetrahydrofuran/
10-DAB
25

A suspension of sodium amide (173 mg, 4 mmol, 4 equiv.)



'|A'\wrcn1?c’\ﬂ ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
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25
and of t-butanol (0.13 ml, 1.3 mmol, 1.3 equiv.) in
tetrahydrofuran (2 ml) is heated at 45°C for 2 h. After
cooling to room temperature, the mixture is cooled to
-50°C and a suspension of 10-deacetylbaccatin III
5 (544 mg, 1 mmol) in a tetrahydrofuran/methyl iodide
mixture (3/2, 5 ml) is added dropwise. The mixture is
allowed to rise gradually to -20°C. After stirring for
2 h 20, the mixture is poured into water (10 ml) and
diisopropyl ether (10 ml). The precipitate is filtered
10 off on a sinter funnel to give 160 mg of crude product
containing 37% (by internal standardization of the

areas) of 7,10-dimethoxy-~10~deacetylbaccatin.

Example 14: Trimethyloxonium tetrafluoroborate/1, 8-

15 Dbis(dimethylamino)naphthalene/4A sieves/10-DAB

1,8-bis(dimethylamino) naphthalene (514 mg, 2.4 mmol,
12 equiv.), 4A molecular sieves (700 mg) and
trimethyloxonium tetrafluoroborate (296 mg, 2 mmol,

20 10 equiv.) are successively added to a suspension of
10-deacetylbaccatin III (109 mg, 0.2 mmol) in
dichloromethane (4 ml) at 25°C. After stirring for 24 h
at room temperature, HPLC analysis indicates that the
reaction mixture contains 7,10-dimethoxy~10-

25 deacetylbaccatin in an assayed yield of 17%.
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U& ()-[=GaBeF!! 1098& ()-S109B& ()-!$sF109%& ()-OL109B& ()- S9109B& ()- @

| 1098& () - G-(VddBeF! ! | X, 109%RBRBE& ()- @1 1098B& ()- @ 109B& () - @YU 10%& () - @10
oB& ()-S ! 109B& ()-d{peF! !, ' 10%& ()-:260B 10B 10Bf &10%B& ()- L6

109B& ()-y,):1098& -1 @410Y8& - A <peF!'| 10% & -4 1SI10% " & ()-4 !,
SF10%&' () - S! 4Ss10%& - SHL10% - ] v, %' ()-L
pF. $109%0D&' (ro9ilttibn$1086Hmk & () - Y3%0%R' ()-!\ Y3%AOUOE KYRr Y | EQF; !
1010% & ()-9s10% & () {ml0% & () 110% & () -Lt JO% & () - S#10% & () -
PE)Y" " OQH ! y3( &10%) & (hpm) ~3( #lDOM@DRci}y !|@LAHELE ())d (ppm)
1 - - - 75.2
2 5.34 doublet 7.2 74.3
3 3.71 doublet 7.2 47.0
4 - - - 80.0
5 4,93 doublet 9.1 83.2
6 1.44/2.6 |multiplet - 31.7
4
7 3.76 doubled 10.5/ 80.4
doublet 6.5
8 - - - 56.6
9 - - - 205.3
10 4,70 singlet - 82.7
11 - - - 132.7
12 - - - 143.9
13 4.61 multiplet - 66.1
14 2.13 multiplet - 39.3
15(CH3y) 0.90 singlet - 20.5
26.9
1 (OH) 4,33 singlet - -
2 (PhCO0) | 7.5(2H) triplet 165.1(C=0)
7.6 (1LH) triplet 130.1/129.4
8.0 (orth |doublet 7.5 128.6/133.1
o C=0)
4 (Ac) 2.15 singlet - 169.6
(C=0)22.3
4 (CH0) 3.99 AB system not 76.8
determined
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2826.9 cm™’ C-H of the O-CH; units

1716-1705.3 cm™? C=0 of the OAc and ketone
units

1269.7-1250.8 cm™ Aromatic ether C-0

1098.3-1068.7 cm™ C-0 of the alcohols and

cyclic ether
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wherein A represents hydrogen, a side chain of formula (Ic), or an oxazolidine of
formula (1d):
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wheren:
G represents a hydroxy! protecting group;
R, represents:
a straight or branched alkyl radical containing 1 to 8 carbon atoms. a straight
23 or branched alkenyl radical containing 2 to 8 carbon atomns, a straight or

branched alkynyl radical containing 2 to 8 carbon atoms, a cycloalkyl radical
containing 3 to 6 carbon atorns, a pheny! or a- or B-naphthyl radical,
unsubstituted or substituted with one or more atoms or radicals chosen from
halogen atoms and alkyl, alkeayl, alleynyl, aryl, arylalkyl, alkoxy, alkylthio,
50 aryloxy, arylthio, hydroxyl, hydroxyalkyl, mercapto, formyl, acvl, acylamino,
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?~ alkylarnino, dialkylamino, alkoxycarbonylamino, acyl, arylcarbonyl, ¢yano,
carboxyl, carbamoyl, alkylcarbamoyl, dialkylearbamoyl, or alkoxycarbonyl
10 radicals,
wherein when R, is a substituted phenyl radical, a substituted «- or -
naphthy] radical or a substituted aromatic heterocycle, the alkyl radical
substituent or the alky! portion of another radical substituent contains 1 to 4
carbon atorus, the alkenyl and alkynyl radical substituent contains 2 to 8
15 carbon atoms, and the aryl radical substituent is a phenyl or «- or f-naphthyl
radical,
R, represents:
1) a benzoyl radical, unsubstituted or substituted with one or more atoms
or radjcals, which may be identical or different, chosen from halogen
20 atoms and alkyl radicals containing 1 to 4 carbon atoms, alkoxy
radicals containing 1 to 4 carbon atoms or trifluoromethyl, thenoyl or
furoyl radicals, or
2) a radical R’,-O-CO- in which R’, represents:
an alkyl radical containing 1 to 8 carbon atoms, an alkenyl radical
25 containing 2 to 8 carbon atoms, an alkynyl radica) containing 3 to 8
carbon atems, a cycloalkyl radical containing 3 to 6 carbon ators, a
cycloalkenyl radical containing 4 to 6 carbon atoms or a bicycloalkyl
radical containing 7 to 10 carbon atoms, these radicals being
unsubstituted or substituted with one or maore substituents chosen

30 - from halogen atoms and hydroxyl radicals, alkoxy radicals containing
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one or more atoms or radicals chosen from halogen atoms and afkyl
15 radicals containing 1 to 4 carbon atoms or alkoxy radicals containing
1 to 4 carbon atoms or a 5-mexbered aromatic heterocyclic radical
preferably chosen from furyl and thieny! radicals,
or a saturated heterocyclic radical containing 4 to 6 carbon atoms,
unsubstituted or substituted with ope or more alky! radicals contajning
20 1 to 4 carbon atoms; and
R; and R, which may be identical or different, represent:
.hydrogen or alkyl, aryl, halo, alkoxy, arylalkyl, alkoxyaryl, halcalky! or
haloary] radicals, or R, and R, together form a 4- to 7-membered ring;
wherein the alkylation is carried out in the presence of:
25 (i) an alkylating agent, wherein the alkylating agent is an alky] halide, an
alkyl sulphate, or an oxonium; and

(i1)  an anionization agent.

2. A process according to claim 1, wherein the compound of formula V)
30  is 10-deacetylbaccatin.
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5. A process according to claim 1, wherein the alkylating agent is an
alky! iodide.
10 6. A process according to claim 1, wherein the alkylating agent is methyl
lodide.
7. A process according to claim 1, wherein the alkylating agent is methyl
sulphate.
15
8. A process according to claim 1, wherein the anionization agent is a

strong base in anhydrous medium.

9. A process according to claim 8, wherein the strong base is an alkali
20  metal hydride, an alkali metal alkoxide, silver oxide, 1,8-bis(dimethylamino)-
naphthalene; an alkali metal amide mixed with an alkali metal t-butoxide, or an alkyl-

lithium mixed with an alkali metal t-butoxide.

10. A process according to claim 8, wherein the strong base is sodjum or

25 potassium hydride.

11. A process according to claim 8, wherein the strong base is potassium
hydride.

30 12. A process according to claim 8, wherein the strong base is potassium
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14, A process according to claim 1, wherein the reaction is carried out in

an organic medium under reaction conditions wherein the organic medium is inert.

15. A process according to clajm 14, wherein the organic medium is an

ether.

16. A process according to claim 14, wherein the organic medium is
tetrahydrofuran or dimethoxyethane.

17. A process according to claim 1, wherein the alkylation is carried out

in the presence of silver oxide and an aromatic or polar aprotic solvent.

18. A process according to claim 1, wherein the alkylation is carried out
in the presence of a mixture of 1,8-bis(dimethylamino)-naphthalene,

trimethyloxonium tetrafluoroborate, and ethyl acetate.

19. A process according to claim 1, wherein the anionization agent and

the substrate are present in a molar ratio of at least about 2,

20. A process according to claim 1, wherein the anjonization agent and

the substrate are present in a molar ratio of from about 2 to about 20.

21, A process according to claim 1, wherein the alkylating agent and the

substrate are present in a molar ratio of at [east about 2.
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5 areaction temperature of from -30°C to 80°C.

24. A process according to claim 1, wherein the alkylation step involves
simnultaneous alkylation of the hydroxy! functions at the 7-position and 10-position of

the compound of formula (V).



