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(S7) Abstract

(57) Abrégé

As printed
(54) Title: METHOD FOR PREPARING DERIVATIVES OF THE TAXOID CLASS
(54) Titre: PROCEDE DE PREPARATION DE DERIVES DE LA CLASSE DES TAXOIDES

The invention concems a novel method for preparing dialkoxylated derivatives of the class of taxoids by direct alkylation of two
positions 7 and 10 of the desacetylbaccatine or esterified derivatives in position 13 thereof.

La présente invention concerne un nouveau procédé de préparation de dérivés dialkoxylés de la classe des taxo¥des par alkylation
directe des deux position 7 et 10 de 1a désacétylbaccatine ou des dérivés estérifiés en position 13 de cette demidre.




20 * Z represents hydrogen or a unit of fornula

2 [err] : [err]

[err] in which RL represents 1) a straight or branched
al kyl radical containing 1 to 8 carbon atons, a straight or

branched al kenyl radical contaipning 2 to 8 car (E?%
strai ght w% 99A;SW&%anched.alkynyl radi cal contaim|é§£}éﬁ? 2432
car bon at o, P%O%%Jso%ldﬁylpel{ﬁf;%@&%ﬂ}ﬂﬂ%§ OF THE T x%%??%%gﬁg“

atons, a phenyl 0f a- orf [
substituted with one or nore 10 atons or radicals chosen from
hal ogen at ons and al kyl, al kenyl, al kynyl, aryl, arylal kyl,
al koxy, al kyl thi.o, aryl oxy, arylthi o, hydroxyl
v oxyal kyl . ThE: ERSSETY o oA {ze iths Hhep WOV Brocsss fori oo
al koxycar bonyl am no,, am no,., 15 .__al kyl am no,. dial ky| anipno, . car boxyl,
al koxycar bony PTePaH4% %a¥§qaﬂ(§ﬁﬁk¥ék&9%s o1 %he t%ﬁ%&i;*%%}£%NDyl
cyano, nitro d trifluor.omethyl . _radicals r 2 a
5- menber edg ar grnrl?& CERRSSH IO G2 R dR iy e e Pt the 1'o"?x‘ﬂ'b‘l)}e hetero
atons, which may ke identical or , . .

family is understood to refer to derivatives bearing an

alkoxy unit in positions 7 and 10 of the baccatin ring-
system and optionally bearing a P-phenylisoserine chain

in position 13.

10
More specifically, the expression dialkoxy derivatives
of the taxoid family is understood to refer to the
derivatives corresponding to the following general
formula:
(la)
15

in which:
. the groups R represent the same straight or

branched alkyl group containing 1 to 6 carbon

atoms

20 o Z represents hydrogen or a unit of formula



different, chosen from nitrogen, oxygen and sul phur atons, and

optionally substituted with one or nore substituents, which may
be identical or _ 3

di fferent, chosen from hal ogen atons and al kyl, aryl, am no,

al kyl am no, di al kyl am no, alXkoxycar bonyl am no, acyl,

aryl carbonyl, cyano, car boxyl, carbanoyl, al kyl carbanoyl, 5
di al kyl car banoyl , and al koxycar yl radical s, 3) it being

understood that, in the substielMnts t he phenyl, a- or

[err]-naphthyl radicals and the: aromati c heterocycles, the alkyl
radi cal s and the a s of ‘gm other radicals contain 1
to 10 4 carbon atons d that the alk yf and al kynyl

radi cals contain 2 to 8 carbon atoggg and that the aryl radicals
are phenyl or a- or [err]-naphthyl radi cal s, R2
represents 15 1) a benzoyl radical optionally substituted with one

or nore atpms OKpr qHiical &, YBpebs8RYsbe identi cal or different,
chosen from hal ogen atons and al kyl radicals containing 1 to 4
carbon atofy, abk@x¥aight or braddhed 219QN! dHNh 1l ddhth G rqaions or
20 trifluoronethyl, thenoyl or furoyl radicals, or )

radi cal R 2-0-Cg, BncWQb%E BtonsCPeS$8 WSight 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 PB-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 5-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



an al kyl radical containing 1 to 8 carbon atons, an al kenyl

radi cal containing 2 to 8 carbon atons, an al kynyl radica
containing 3 to 8 carbon atons, 25 a cycl oal kyl radical containing 3
to 6 carbon atons, a cycl oal kenyl radical containing 4 to 6

4 carbon atons or a bicycl oal kyR radical containing 7
to 10 carbon atons, these radicals optionally bei ng substituted
with one or nore suisitfieinesnt,s chosen from Hoskbrgdn ontdras ogeesh atloyd, and

hydr oxyl radicals, 5 al koxy radicals containing 1 to 4 carbon

at ons, diad iy, amime,r adikgdlsnino whl il leakdmandgy | part

contains 1 to 4 carbon atons, piperidino or nor phol i no radi cal s,
1- pi perazi nyl radi edlkbxycarbonylantipio,oredyl, saplcdribedyl n ppsndj on 4 with
an 10 al kyl radical containing 1 to 4 carbon atons or with
a phenyl al kyl radiceadbddymhicdrBdie il kKydlkylcarbamophyt contains 1 to 4
carbon atons), cycl oal kyl radi cals containing 3 to 6 carbon

at ons, 5 C yiila0ad Ketusbanasti 16,al #n d aill led %y Fer Mo YL 6r£@1 &aDs, 15

atons, phenyl radicals (optionally substituted wi th one or nore
atons or radi gl s ghogidgd Qifiderstood tHEd 00BN EHONBulsSE; ehéytsradi cal s
containing 1 to 4 carbon atons or al koxy radicals containing 1 to
4 .

the phenyl, a- or P-naphthyl radicals and the
aromatic heterocycles, the alkyl radicals and the
alkyl portions of the other radicals contain 1 to
10 4 carbon atoms and that the alkenyl and alkynyl

radicals contain 2 to 8 carbon atoms and that the

aryl radicals are phenyl or a- or P-naphthyl

radicals,
. R, represents
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



carbon atons), cyano or carboxyl radicals or 20 al koxycar bonyl

radi cals in which the al kyl part contains 1 to 4 carbon atons,

a phenyl or a- or [err]-naphthyl radical optionally substituted
With one or nore atons or radicals chosen from hal ogen atons and
al kyl radicals 25 containing 1 40 4 carbon atons or al koxy radicals
containing 1 to 4 carbon atons or a 5-nenbered

5 ar casbion h&meﬁncycm<buuybhnﬂlkykﬁmﬂ¢ﬂﬁqﬂ(ﬁmnnannlng
fromfuryl and thienyl radicals, or a saturated heterocyclic
radi cal contai ni’ngo410 carbon aﬂnmds(théam1nﬁdmnalsnnptnnnaylyubstltuted
with one 5 or nore alkyl radicals containing 1 to 4 carbon

at ons. Abeniggt Babstdduticsl ofithorond ax Inegrens uibs tat teudies subj ect
of the process of the present invention, the 10 preferred ones are those
for which: choSen fZohepASRrs duuiiogad dydrdsagdl cedddalor mul a (1 b)

I n which * R1 represents a phenyl radical 15 . R2 represents a
tert-bug oxycar bankoxiyadiaedlcadrls &ontaining ez oylcdashtadtoms,
dialkylamino radicals in which each alkyl part
contains 1 to 4 carbon atoms, piperidino or
morpholino radicals, l-piperazinyl radicals
(optionally substituted in position 4 with an
10 alkyl radical containing 1 to 4 carbon atoms or
with a phenyl alkyl radical in which the alkyl
part contains 1 to 4 carbon atoms), cycloalkyl
radicals containing 3 to 6 carbon atoms,
cycloalkenyl radicals containing 4 to 6 carbon
15 atoms, phenyl radicals (optionally substituted
with one or more atoms ér radicals chosen from
halogen atoms and alkyl radicals containing 1 to 4
carbon atoms or alkoxy radicals containing 1 to 4
carbon atoms), cyano or carboxyl radicals or

20 alkoxycarbonyl radicals in which the alkyl part
contains 1 to 4 carbon atoms,
. a phenyl or o- or PB-naphthyl radical optionally
substituted with one or more atoms or radicals
chosen from halogen atoms and alkyl radicals

25 containing 1 to 4 carbon atoms or alkoxy radicals

containing 1 to 4 carbon atoms or a 5-membered



The products nost particularly preferred are those for whi ch: 20

* R1 represents a phenyl radical *. R2 represents a

t ert-but oxycar bonyl radical * R represents a nethyl radical. 25
It is known practice, according to patent WO 96/ 30355, to prepare a
derivative according to the present 5

6 invention by two processes. According to a first, mul ti-step
process, starting woomatdcoddetempaysedda inpdical |prefgrikkynthesen _
[err] [err] _ [err] 5it is
sel ectively protectfadn furydi minshsiend rxdifgals, exanple in the form
of a disilyl ether, followed by the action of a product of general

f or mul a: . or a saturated Hetérocyclic radical lddntaining 4

to 6 carbon atoms, -optionally substituted with one
5 Oor more aikyl radicals containing 1 to 4 carbon

atoms.

Among the products of formula (Ia) 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 (Ib)
in which
. R1 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
K 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



in which R represents a radical as defined above and X 10 represents a

reactive ester residue such as a sul phuric or sul phonic ester residue,
or a hal ogen 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 hyglrogen atons to 15 give a conpound
still bearing the group -OR in position 10 and OH groups in positions
7 and 13. Thivenddonvdy tero prodessss.e®aomeidirgg Har id ifsidesty position 7 by
reaction with the derivative of fornula (111) to give the
deri vat i vemufl tfioisigipa priocess ,weitehr t rigs wedirall t-ale k3t shijloh aopetni n
7 The final step consists in esterifying in position 13,
accordi ng fIdIaodr doegmlahi ch is known per se, the derivatives of
formula (la), in which Z represents hydrogen, in the presence of a
[err]-lactam for exanple ing to the process described in patent
EP 617,018, or in the présgncgjof @H oxazolidine, for exanpl e
according to the process dgscrig v -}ent WO 96/ 30355 nenti oned
above. 10 According to a\sech ss described in the sane
pat ent WD 96/ 30355, the prof , formul a (la) can be
obt ai ned according to HQB‘; @ (n
=
HO? '\ OCOCH,
OCOCgH,

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 (III)
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.



étarting fromthe product of general forrmula (I1). 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 [err]-lactam for
exanpl e according to the process described in patent EP 617,018, or in
t he presence of an oxazolidine, for xanple as described in

pat ent” WO 96/ 30355 nenti oned above. After deprotection 20 of the
protecting gr@es fiimajositteporonsiaits 10 emsterifyigst ern gfodithahaldla) i s
thus obtained in which Z is ot her than hydrogen and R represents
hydr ogen. Theaccordfiold dw g pedoeescongiisits i kreavot ipey pos) tiloms 7 and 10
simul taneously by the action of a reagent formed in 25 situ froma

sul phoxi de of dearimaltd vielsVofarfbmaedtd c(Ia), ianhwidichlleZ (Fapmesentd ype

reaction), 8 _ _
R-SO-R hydrogel,Vin the preséic d AP AR AN fenstBe above, in
order to forman al kyl t hi oal kyl oxy type internedi ate on

positions a 33 lng inal , st ep. . whi c L.V, desired

conpound 0%7 _ggcwcfiolrnr?ﬁlté) (tlhae) I'S %éegrg?ideedé‘%&g%l J{}hg&a} n%snettf %i ate

conpound obt aighed 340V e LY f AR FlUL e AE ARGk 201101 f8 oL CKel -
example 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 P-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
simultaneocusly by the action of a reagent formed in

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

anhydride (Pummerer-type reaction),



10 Genefally, the action of the reagent fornmed in situ fromthe

sul phoxi de of general formula (1V), preferably di met hyl sul phoxi de 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 tenperature

of between O and 50[err]C. GeneBal ly, the action of activated Raney
ni ckel in the presence of an aliphatic alcohol or an ether is carried
20 out at a tenperature of be®Rw&&TR 10 and 60[ err]@QV) The set of
processes described in this prior art has never nmade it possible to

reach dirednl yhich Bnbast gpe same meandingl leox yakderd v atr wesddm tpwsitions 7
and 10 of 10- 25 deacetyl baccatin |11

9 The fprasent ailkydthior liplesxy ttypes dirdlesrnenliadid exre t hi s aim It
all ows the sel ective and sinultaneous, direct one-step al kyl ati on of
t he two hygpeiyhiohsndt aoxs li0n positions 7 and 10 of

10- deacetyl baccatin or 5 derivatives thereof which are esterified in
positi dn 13, of formula (V)

The final step which gives the desired compound of
formula (Ia) is carried out on the intermediate
compound obtained above by the action of activated
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.



[err] [err] [err] i n which
A represents hydrogen or a side chain of formula (lc) bel ow

[err] [err] [err] 10 in
which G represents a protecting group for the hydr oxyl function

or an oxazolidine unit of fornmula (l1d): 9

10 [err] [err]
[err] i nThisi preRengnd nR2NFdva Mekesand AR ilge &0 darviewndthis R3
and R4 are chosen from hydrogen or from al kyl, aryl, hal o, al koxy,
aryl al kyl , al Réryadyl alhiawsalthg ssi¢ctifreha@inghrsfimulddinetss, iditethg
possi bl e for the substituents optionally to forma 4- to 7-nenbered
ring. one-step alkylation of the two hydroxyl functions in

positions 7 and 10 of 10-deacetylbaccatin or
5 derivatives thereof which are esterified in position

13, of formula (V)

V)

in which A represents hydrogen or a side chain of

formula (Ic) below:

R1 /\/lk (Ic)
oG
10
in which G represents a protecting group for the

hydroxyl function

or an oxazolidine unit of formula (Id):



It is preferred to use 10-deacetyl baccatin as starting 10 material, i.e.
the product of formula (I1), which nakes t he process consi derably
cost-effective and noreover avoi ds the internedi ate protection and
depr ot ecti on steps required in the processes of the prior art. 15
Anong the groups G for protecting thelgydroxyl function in formula
(lc), it is generally preferred to sel ect the set of protecting groups
descri bed in books such as G eene d Wits Protective Groups in
Organi cs Synt hesi s 1991, John WIlewy & Sons, and MacOni e, Protective

G oups 20 in Organic Chem st 1975, kgnum Press, and which are
deprotected under conditions whi rade t he(ldpst of t he nol ecul e

little or not at all, such as,pf@r exanpl e:
ethers and preferably ethers sﬁ% ﬁkthoxynethyl

1- et hoxyet hyl et her, benzloxyneth%?iether,
p- met hoxybenzyl oxynet hyl et her, hﬁnzn} et hers 5 optionally
substituted with one or nore groups * such as net hoxy, chloro or
nitro, 1-nmethyl-I- met hoxyet hyl et her,

2- (trinmet hilnsiwhildretfiosyideRiyhave the sameehB8hinkst Bah¥BeeRYkaGY! ether or
silyl ethers such as trialkylsilyl ethers, 10 * car bonat es

such as trirghhatOR) hyte CahH98At £8om hydrogen or from alkyl, aryl,

et her,

halo, alkoxy, arylalkyl, alkoxyaryl, haloalkyl and
5 haloaryl radicals, it being possible for the
substituents optionally to form a 4- to 7-membered

ring.

It is preferred to use l1l0-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



More particularly, the radicals R3 and R4 of the general formula (1d)
are chosen fromthose described in patent WO 94/ 07878, and the
derivatives in which R3 is hydrogen 15 and R4 is a p-nethoxyphenyl

radi cal are nore particularly preferred. The al kyl ati ng agent
I's chosen from * al kyl halides and preferably, anmong those, alkyl
20 | odi des (Rl) * al kyl sul phates such as nethyl sul phate

* oxoni uns esaniplas boric salts of trial kyl oxoni uns, in
particul ar trinethyloxoniumtetrafl uoroborate (Me30BF4). 25

12 Met hyls i Odietthdrs Rl grdferadlsief.ethers sddle & kid ehiotgmageyl i s
used in the presence of an ani oni zati on agent such as one or nore

strong bases in %ty dricustH®didtdAyl ether ABEEz Ibeyhasesl Wtikdr fan be
used i n anhydrous nedi um mention may be made of:
p-methoxybenzyloxymethyl ether, benzyl ethers
5 optionally substituted with one or more groups
such as methoxy, chloro or nitro, l-methyl-1-
methoxyethyl éther, 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 Ry; 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 R4 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

. oxoniums such as boric salts of trialkyloxoniums,

in particular trimethyloxonium tetrafluoroborate
(Me3OBF4) .

25



10 . al kali metal hydrides such as sodi um or potassium

hydri de al kali netal al koxi des such as potassiumtert-

but oxi de silver oxide Ag20 15 * 1, 8- bi s(di met hyl am no) napht hal ene
* m xtures of nono- or binetallic base such as those

described, for exanple, in publicationg such as P. Caubere Chem
Rev. 1993, 93, 2317-2334 or M Schl osser Mbd. Synth. Met hods
(1992), 6, MthyW7liodi2l is prefemmblycused, the alkyllithiumalkali neta
t- but oxi de or al kali metal am des/alkali netal t-

but oxi de conbi nations are preferred. One of the two bases can be
generated "in situ". 25 Anong all of the possible conbinations of

al kyl at i ng The aldgelst iy ageroni zatusoed agenthe iprésepeefefred to use

13 met hyl iodide in the presence of potassium hydride.

Pr ef er abl y arntilmenirzsritdroragen tc ssudlech®Ubné noAMmOrgagt cong basedi um which is
i nert under the reaction conditions. 5 Anong the solvents, it is
preferrgd tamlgErous medium.

Among the bases which can be used in anhydrous medium,

mention may be made of:

10 o alkali metal hydrides such as sodium or potassium
hydride
e«  alkali metal alkoxides such as potassium tert-
butoxide
. silver oxide Ag,0
15 . 1,8-bis(dimethylamino) naphthalene
. mixtures of mono- or bimetallic base such as those

described, for example, in publications such as P.
Caubere Chem. Reﬁ. 1993, 93, 2317-2334 or M.
Schlosser Mod. Synth. Methods (1992), 6, 227-271;
20 in particular, 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



ethers such as t et rahydrof uran or di net hoxyet hane when sil ver

oxide is used, it is preferred to use pol ar aprotic solvents such
as di net hyl formam de 10 or aromatic solvents such as tol uene

when 1, 8- bi s(di met hyl am no) napht hal ene is used, it is preferred
to use esters such as ethyl acetate. 13 For better inplenentation of

the invention, it is 15 preferred to use a nolar ratio between the
ani oni zat i on methydgemtdigied ifrhd heulptassreofo fjeatass tvrarh Y ahde .

preferably between 2 and 20. It is also preferred to use a nol ar
rati o 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

t enper at ur e ofPreferdbdtyedrhe IHaartrildd aired B ered Qut 2n an oddmnieacti on
ti me advant ageously ranges between a few
14 hour sneaiichmd SrHianly s sdepeyt nohder titte resgenicen cdws@éitions. Af t er
the al kyl ation step, when the latter is carried

5 Among the solvents, it is preferred to use:

. ethers such as tetrahydrofuran or dimethoxyethane
. when silver oxide is used, it is preferred to 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



out on 10-deacetyl baccatin, the esterification step is 5 then perforned
in a known manner, for exanple according to the processes descri bed
in patents EP 617,018 or WO 96/ 30355 nenti oned above. Thus,
according to a first three-step process, 10- 10 deacetyl baccatin is used
to begin wth, first carrying outidt he di al kyl ation using an al kyl ating
agent in the presence of a strong base, and in a second step the 10-
deacet yl babeatisn agide #ife hiolirsd depareking @rs theamkadentss chosewupl ed in
position 13 with a suitably protected [err]- 15 Jlactamin the presence of
an activating agent chosen fromtertiary am nes and netallic bases, to
form an al koxide in position 13. The side chain is then
depr ot ect edfipprt hbeaetlikod adfi can stregr,gahien dtheorlgettier is catriked 20 Thus
according to a second three-step process, 10- deacetyl baccatin is used
to begi n wouhl, ohi Aft-deacetividpaccatioyt thiee oitad kiyf indd taironisd ep ais al kyl ating
agent in the presence of a strong base, and in a second step the 10-
deacet y3 batbehi pedifetrhed fined ikmoposiranors,7 fnd ebbansl e 2ccedig@d in
position 13 with an oxazolidine in the presence of a coupling agent
such as di ikoi dbe pmotkeses described in patents EP 617,018 or Wd5b
presence of an activating agent such as

96/30355 mentioned above.

Thus, according to a first three-step process, 10-

10 deacetylbaccatin is used to begin with, first carrying
out the dialkylatioh 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
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



di al kyl ani nopyri di nes. The oxazolidine is opened by the

i norgani ¢ or organic acid. 5 According to a third pr
suitably protected in positions 7 and 10 is first e
position 13 with a [err]-lactamor an oxazolidine in the
coupling agent and/or an activating agentls as descr

two processes. After 10 deprotection in positions 7 and
di et heri fi cat poesienceosift iagnact iared iy iagagdy rwzh As
al kyl ati ng agent in the presence of a strong base.

action of an
ocess, the baccatin
sterified in
presence of a
bed in the above
10, the
wth an
The side chain is

then depr ot ecidde lky lalme nagtyirdddines . dthearpsiamylgiatine ors oorppmed bigithe 15

The present invention wll be described nore fully with
exanpl es whi clacftdlonowf \am dmostyarict it organibe axmindi der
i nvention. 20 EXAMPLES Al'l of these tests are
argon and usi ng anhydrous sol vents. 25 Example 1
oxi de/ net hyl i odi de/t ol uene/ 10- DAB

5 According to a third process, the baccatin

the aid of the
ed as limting the
carried out under
. Silver

suitably

protected in positions 7 and 10 is first esterified in

position 13 with a B-lactam or an oxazolidine in the

presence of a coupling agent and/or an activating agent

as described in the above two processes. After

10 deprotection in positions 7 and 10, the

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 1l: Silver oxide/methyl iodide/toluene/10-DAB



16 Silver oxide (255 ng, 1.1 mmol, 2.2 equiv.) is added to a
suspensi on. of | 0-deacetyl baccatin Il (272 nyg, 0.5 mol) in a

t ol uene/ net hyl iodide mxture (3/2; 2.5 mM) at O[err]C. The m xture is
allowed to return 5 gradually to roomtenperature. After reaction for 5
h, . the reaction mxture is heatedeto 60[err]C. After stirring for
24 h at 60[err]C, an excess of reagents is added: silver oxide (2 H
255 ng) andidwtehyloxigd d@ 552 Mg ,1 Indl) mmol, 2Af2 exquieat) nigs fadded ftet her 36
hours, the reaction 10 mxture is filtered through a sinter funnel and

t he fial tsuapeniss cav ayforldi-etba obdgdrb ara ttim tHel HRA'RZ amad ysi s, t he
reacti on nedi um contains 11.5% (by i nternal st andar di zati on of the
areas) of D0,.B0nhioint Hoxy Hdluene/miednel yildicdstniktudd (3/2; Exanpl e 2:
Si | ver oxide/ et hyl i odi de/ pyri di ne/ t ol uene/ 10- DAB Pyridine (8
[err]l, O.2.0mml) &t2 (qui \The atikten id lakTowedd toxteteuf?55 ng, 1.1 mmol,
2.2 equiv.) are successively added to a suspensi on of

10- deac®t ylghaeralily dd room Hehpbrghurk S5 AMEd) tenctioh ubse/ Frekhyl iodi de
m xture (3/2; 2.5 mM) at roomtenperature. The reaction m xture

i's then heatrd ded ROl MiGtAfd s Hddtddoed 060 2. Mater %tiﬁﬁi@?r] C an
excess of reagents is added: silver oxide (255 nmg, 1.1 mmol, 2.2
equiv.), pydrdioze 8¢ [®7d,| .an excess of reagents is added:
silver oxide (2 H 255 mg) and methyl iodide (2 H 1 ml).
After 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 pul, 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 ul,



17 1

phase is

mmol, 2 equiv.) and nethyl iodide (1 m). After heat i ng
for a further 24 h, the reaction mxture is filtered through a sinter
funnel and the filtrate is diluted with ethyl acetate (40 m).

5 washed with brine (20 m ) separated, dried over sodium

Thi s

sul phate and evaporated (131 ng). Accordiiarrg to the HPLC anal ysi s, the
i on product contains 12.2% (by i nternal standardi zation of
of 17mh@1, 2 equdivitet oy mEdkhgdadeididemcdatml).. Hfker Exanpl e

3: Silver oxide/nmethyl iodide/N N di met hyl f or mam de/ 10- DAB
Silver oxide h2abimgy, £brl amfmirth2r? 2dq,v.the sceatreicbrt anidtturé ol uti on of

crude react
t he areas)

10- deacet yl

baccatin Il (272 ng, 0.5 mol) in an

N, N- di et hyl f dddeeireel nmdiroyloh adisdeiter funndlurand hs £ilXcrdfe aisO[err] C
The m xture is allowed to return gradually to roomtenperature.

stirring

ether (20 M) and filtered through a sinter funnel. The

diaut2d witbhethgdclacetatext Wk nly dithitepnidd i et hyl

After
20

filtrate is

washed w t5 watshe2@imh) brihe aRaRil) separitass idri@PavdLkEymdried
over sodi um sul phate and evaporated (207 ng). According to the HPLC
sullpBateldad eaGipboda IO GRt.aiAeF2%RS B ithermlc 25
st andardi zati on of the areas) of 7,10-di nmethoxy-10-

anal ysi s,

10

15

20

25

analysis, the crude reaction product contains 12.2% (by

internal standardization of the areas) of 7,10-

dimethoxy-10-deacetylbaccatin.

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

dimethylformamide/10~-DAB

Silver oxide (255 mg, 1.1 mmol, 2.2 equiv.) is added to

a solution of 1l0-deacetylbaccatin III (272 mgq,

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

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

deacetylbaccatin.



deacet yl baccati n. ' 18 Exanpl e
4. Potassi um hydri de/ net hyl i odi de/ t et rahydr of uran/ 10- DAB 5 The
pot assi um hydri de as a 20% suspension in a m neral oil (6.0 g, 30
mol, 3 equiv.) is prewashed with pent ane. A suspensi on of
10- deacetyl baccatin Il (5.23 g, 10 185 nmmol, 89%pure) in a

t et rahydr of uran/ net hyl i odi de m xture (3/2, 50 m) is added dropw se
to a suspension of potassium hydride, prewashed with pentane, in
tetrahydrofuran (30 m) at -30[err]C. The mxture is then allowed to
return gradxaimple d:r orhassnipar dtydmideMnerhyll5 stirring for 3 'h 30, the
reaction mxture i s poured into water (150 ml) and diisopropyl ether
(250 M) . Teelide/teatinaghydrdfidand Alr-@AR hr ough a sinter funnel. The
precipitate is then collected and washed separately with water (14
m ). This suspension is again filtered 20 through a sinter funnel to

gi ve, after drying overnight in a desiccator over P205, 3.17 g of

7, 10- di Pret IThey pb¥-assium deabeidd e aatd 0% (dRgemeion yin 98%mbyetral er na
standardi zation of the areas). The yield of isolated
oil (6.0 g, 30 mmol, 3 equiv.) is prewashed with

pentane.

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 ml) 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 P;0s, 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



ﬁroduct Is 61% 25 Exanpl e 5: Potassi umt-but oxi de/ net hyl
19 | odi de/ t et rahydr of ur an/ 10- DAB A suspensi on of
10- deacetyl baccatin Il (544 ny, 1 mol) in a tetrahydrofuran/nethyl
i odi de m xture 5 (3/2, 5mM) is added dropwi se to a suspension of
potassi umt-butoxide (336 ng, 3 nMmol, 3 &Quiv.) in tetrahydrofuran (4
m) at -30[err]C. The mixture is then allowed to return gradually to
room t enper at #pdiday/tetrahydrofiurandd OF®AB h 30, HPLC anal ysi s indicates
that the 10 reaction mxture contains 10.0% (by internal _
standardi zation of the areas) of 7,10-di nmethoxy-10- deacet yl baccati n.
Exanpl e 6: Potassium hydride/ methyl 15 sul phate/tetrahydrofuran/10-DAB
The pot assi unhhpdspeasasna oZ0¥sdeperdivdipaarad im Tdilal (544 mai | (0.6 g, 3
mmol, 3 equiv.) is prewashed with pentane. 20 A suspension of
10- deacet yl badcamon) | ih @544tmghydrofuran/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.) is prewashed with
pentane.

20 A suspension of l0-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



1 mol) in tetrahydrofuran (6 m) and a sol ution of met hyl sul phate
(2.0 g, 16 mml, 16 equiv.) in tetrahydrofuran (2 nl) are .

si mul t aneousl y added dropwi se to a suspension of potassium hydride,

25 prewashed with pentane, in tetrahydrofuran (3 m) at -20[err] C
The m xture is then allowed to return2@radually _

20 to roomtenperature. After reaction for 8 h, the reaction

m xture i stpoyeen terperatare(-2@fer aedction fyrded ,ovgreni ght at 4[err]C.
Dii sopropyl ether (20 m) is then added and the mixture is filtered
through a geacgion Bikimrel itsopgiured? bty wakeoor @hgnlt)o arte HPLC anal ysi s,
the crude reaction product contains 98% (by internal st andar di zati on
of the arendpcefl pve@ndgimst lasxy¥-"C0- DiisopmigadetetHeacci#®d ml) isl0 Exanpl e
7: Potassium hydride/trinmethyl oxoni um _

t etr af | uor shenatdted: nakly dhef miztiite- RABfiltered Herquufassisimtusdri de as a

20% suspension in a m neral oil (0.6 g, 3 mml, 3 equiv.) is
prewasifed fiuhhellSo péneall@0 mg. AccArslisigens aheofHPIQ denrgstsddaccatin ||
(544 ny, 1 mol) in tetrahydrofuran (3 mM) is added to a

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

15 pentane.

A suspension of 10-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



éhspension of potassium hydride, prewashed with 20 pentane, and of

trimet hyl oxoniumtetrafl uoroborate in tetrahydrofuran (3 nol) at
-20[err]C. The m xture is then allowed to rise gradually to a
tenperature of -10[err]C. After reaction for two hours, a suspension
of potassium hydride (2 equiv.) in Ratrahydrofuran (1 m) is added.
25 After reaction for a further two hours, HPLC anal ysis i ndi cat es

t hat the reactindenmalt $tendemddizes it 36 (Hhe areas) of 7,10-

21 i nternal standardization of the areas) of 7, 10-

di met hoxy- 10- déaethpixlyad@atdemcetylbacca®dianpl e 8: Pot assi um hydri de/ net hyl
i odi de/ 1, 2- 5 di met hoxyet hane/ 10- DAB The potassium hydride as a
20% suspension in a m neral oil (0.6 g, 3 nmol, 3 equiv.) is prewashed
W th pentane. 10 A sol ution of 10-deacetyl baccatin Il (544 ny,
1 mmol) Example? 8di Peith@sietnhiyeimeidrnetitod deodiidd Ar 24 3/ 1, 8
m) is added dropw se to a suspension of potassium hydri de, prewashed

wi t h pent ahe, dimethdxgietdiahea-oape 15 (3 m) at -20[err]C. The m xture
is then allowed to return
The potassium hydride as a 20% suspension in a mineral
cil (0.6 g, 3 mmol, 3 equiv.) is prewashed with
pentane. |
10
A solution of 10-deacetylbaccatin III (544 mg, 1 mmol)
in a 1,2-dimethoxyethane/methyl iodide mixture (3/1,
8 ml) is added dropwise to a suspension of potassium
hydride, prewashed with pentane, in 1,2-dimethoxyethane
15 (3 ml) at -20°C. The mixture is then allowed to return
gradually to room temperature. After stirring for 6 h
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, Rsz = 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.



dradually to roomtenperature. After stirring for 6 h 30, HPLC

anal ysis indicates that the reaction m xture contains 28.1% (by

i nternal standardi zation of the areas) of

7, 10-di net hoxy- 10- deacet yl baccatin. 20 Exanple 9: Potassium

hydri de/ net hyl i odi de/ t et rahydr ofag an/ conpound (V) with A= (id) (Rl =
phenyl, R2 = H R3 = t-butoxycarbonyl, R4 = 4- nmet hoxyphenyl ) 25
The potassi um hydride as a 20% suspension in a m neral oil (0.145 g,
2.4 equiv.) is prewashed with pentane.

22 2A i oFf  44-2RGRI Y34 Oz $POXY-

-1, 7[err],10[err]-trihydroxy-9-oxotax- 11 en-13[err yI (2R 4S R) - 3-

tert - but oxyc 4- met hoxyphe p V.

oxazol i di n dg g@?F&Fé%?§§EXW§§y ng“ {}Ja'yl Q%ﬁw%ﬁw&ﬁkﬁ%ﬁan/nethyl
i odi de m xture (5/3, i's added dropw se to a suspension of
potassiun1ﬁ§&ﬁ toxycarqﬂﬂikﬁﬁﬂﬁfWMQth%ﬂﬁhﬁﬂylhTﬂTRhQ%Y@TﬁDfuran (0.7

m ) -78[err]C. The m xture is then allowed to rise gradually to
10 a te?rpepéﬁaapé-l@lrlnemﬂy@atﬁt@%mqmm@ frorold HLBR t he

reaction mxture is poured into water (15 m) and et hyl acetate (15
m ). The ot§a¥edyswefaran/seidvdt dddigde mixturenachedl it (6 k) nes (15 m),

dried over sodi um sul phate,
added dropwise to a suspension of potassium hydride,

prewashed with pentane, in tetrahydrofuran (0.7 ml) at
-78°C. The mixture is then allowed 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-2a-benzoyloxy-58, 20-epoxy-1-hydroxy-9-oxo-
7B,10B-dimethoxytax-11l-en-13a-yl (2R, 4S,5R)-3-tert-
butoxycarbonyl-2- (4-methoxyphenyl)-4-phenyl-5-
oxazolidinecarboxylate.

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



filtered and evaporated (232 ng). HPLC analysis of the 15 crude product
gi ves an assayed yield of 39% of 4-
acet oxy- 2a- benzoyl oxy-5[ err], 20- epoxy- | - hydr oxy- 9- oxo-
7[err], 10[ err]-di met hoxytax-11-en-13[err]-yl (2R 4S,5R)-3-tert-
but oxycar bonyl - 2- (4- met hoxyphenyl ) - 4- pher2a - 5-
oxazol i di necarboxyl ate. 20 Exanple 10: Sodi um hydri de/ net hyl
i odi de/ t et r ahydisgrspensionf gfad/Ot@lepaRtylbaccatlire odi (M hydyi de as a 55%
suspension in a mneral oil (0.13 g, 3 mmol, 3 equiv.) is prewashed
with pentane. 1 2®0l) in a tetrahydrofuran/methyl iodide mizfure A
suspensi on of 10-deacetyl baccatin Il (544 ng, 1 mol) in a
t et r ahydr of ur d@¥/1#et 1By Imli)odisdeadded uhmpwise (133 23 Suspdns sormdodscdbymi se to
a suspension of sodium hydri de, prewashed with pentane, in
t et r ahydr of ur &nydrisle,( prawa siited [weirt @enffemeny xinurteetisahydro faktaned to
return gradually to roomtenperature. After stirring for 7 h 30,
the reacti®n ni3xtulne aits Qfaur a@hd mtixtwateerid 2her )allowedingb di-é S@p opyl
ether (25 m). A precipitate appears, which is filtered off on a
sinter funnel graduallef tolGodnr adingie it d\URA a0 Ve £ et 8 Ai Noh 67% ( by
I nt ernal st andardi zati on of the areas) of 7,10-di nmethoxy-10-

30, the reaction mixture is poured into water (25 ml)

and diisopropyl ether (25 ml). A precipitate appears,
which is filtered off on a sinter funnel. 57 mg of

10 product are thus recovered containing 67% (by internal
standardization of the areas) of 7,10-dimethoxy-10-

deacetylbaccatin.

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

15 Thydrofuran/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 mli, 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



déacetylbaccatin. Exampl e 11: n-butyllithium potassium

t-butoxide/tetra- 15 hydrofuran/ 10- DAB A sol ution of
n-butyllithiumin hexane (2 nl, 3 nmmol, 3 equiv.) is evaporated under
" vacuum The residue is taken up in tetrahydrofuran (3 m), precool ed
to -78[err]C. 20 Potassiumt-butoxid& (336 ng, 3 mmol, 3 equiv.) is then
added, followed by addition of a suspension of 10- deactyl baccatin
111 (544 g, 101 Mol RAfitem crystaltizatyirnfovertighbtyati 4dCde’himgure (5 n,
3/2). The m xture is then allowed to return gradually to room 25

t enper at ur ®f AmvEtalen@torrdervered 4ntainingtel%® (y intepoated into
water (10 m ) and diisopropyl ether
24 ( Bxandardifzadriqy yaft dille zmeas) overhi Yortdatedliexy-75 ny
of crystals are recovered containing 61% (by internal st andar di zati on
of the- ar eg®pasit YA beGa# trigt hoxy- 10- deacet yl baccati n. 5
Exanpl e 12: n-butyl!lithiun potassiumt-
but oxi d&/ di i sopropyl am ne/ t et rahydr of ur an/ 10- DAB A sol ution of
n-butyllithiumin hexane (2 m, 3 mol,

Example 12: n-butyllithium/potassium t-

butoxide/diisopropylamine/tetrahydrofuran/10-DAB

A solution of n-butyllithium in hexane (2 ml, 3 mmol,
10 3 equiv.) is evaporated under vacuum. The residue is
taken up with a solution of diisopropylamine (0.5 ml,
3 mmol, 3 equiv.) in tetrahydrofuran (3 ml), precooled
to -78°C. Potassium t-butoxide (336 mg, 3 mmoi,
3 equiv.) is then added, followed by addition of a
15 suspension of 10-deacetylbaccatin III (544 mg, 1 mmol)
in a tetrahydrofuran/methyl iodide mixture (5 ml, 3/2).
The mixture is theﬁ 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.)



1‘0 3 equiv.) is evaporated under vacuum The residue is-: taken up with

a solution of diisopropylamne (0.5 m, 3 mol, 3 equiv.) in .
tetrahydrofuran (3 m), precool ed to -78[err]C. Potassiumt-butoxide
(336 ngy, 3 mol, ‘3 equiv.) is then added, followed by addition of a
15 suspension of 10-deacetyl baccatin I1125544 ng, 1 nmol) ina

t et rahydr of uran/ nmet hyl iodide mxture (5 nm, 3/2). The m xture is then
al | owed to retmch ofr &ddattianalo (bdm ml, % .chpaeclurk-3 Adqeivrkeattion for 19
h, HPLC anal ysi s i ndicates that the reaction m xture contains 24% ( by
20 internal st&trahdidrstfiumanof(2 e )arieadleatfed att0-45°C for 2 h. After

di met hoxy- 10- deacet yl baccatin. Exanpl e 13: Sodi um

ani de/ t - but an@lobilénga pd mofom dremperatulfe , DARe 2bixture A s uspebsd oro of
sodium am de (173 ng, 4 mol, 4 equiv.)

25 and of50°anahel suGrERhsion b3 IMmleadetd/ Moptaa)in NLII _
tetrahydrofuran (2 m) is heated at 45[err]C for 2 h. After cool i ng
to room t eFrper(&tdr ag,t He mmodt)uris iss tetdattydm furan/métH ¢l ridddel a
suspensi on of 10-deacetyl baccatin |11 5 (544 mg, 1 mml) in a

t et r ahydr of ur avixtetdey|(3i/@di deml) ismiadded d@PEiide MDhd mbedede drHpW se.
The m xture 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 bis(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%.



allowed to rise gradually to -20[err]C. After stirring for 2 h 20, the
m xture.is poured into water (10 nt) and di i sopropyl ether (10 m).
The precipitate is filtered 10 off on a sinter funnel to give 160 ng of
crude product containing 37% (by internal standardization of the
areas) of 7,10-dinet hoxy-10-deacetyl b&s&cati n. Exanpl e 14:

Tri met hyl oxonium tetrafl uoroborate/1,8- 15

bi s(di met hExamPde®) ddsht hal ene/ 4A si eves/ 10- DAB

1, 8- bi s(di et hyl am no) napht hal ene (514 ng, 2.4 mmol, 12 equiv.), 4A
nol ecul ar sieves (700 ng) and trimet hyl oxoni um tetrafl uoroborate (296
nmg, 2 mmol, 20 10 equiv.) are successively added to a suspension of
10- deacet ylk&cbdtsi (dimet hylegimp,) ndphthedlena n(1.2744dighl rratriebhe (4 )
at 25[err]C. After stirring for 24 h at room tenperature, HPLC
anal ysi s i Adi-Baegmitvhat atide trimetihgdetdcon un Xtaetims flordmiisrate
7, 10-di met hoxy-10- 25 deacetyl baccatin in an assayed yield of 17%
26 5 ExdApl7é985g, 14 mmol,,8-11i sicdiivet)hyd mem sunowditvel enedddd 2744 g,
5.95 mmol , 12.8 equiv.) and trinethyloxoniumtetrafluoroborate 5
(0.7598 g, tddansoispehbiequiof. )l ladeasiersddsicinimdded (0.2876 g,

0.46 mmol) in ethyl acetate (7.8 ml) at 20°C. After

stirring for 2 hours 20 minutes at a temperature of

between 45-50°C, HPLC analysis indicates that the

10 reaction mixture contains 7,10-dimethoxy-10-

deacetylbaccatin in an assayed yield of 62%.

Analyses for the compound 7,10-dimethoxy-10-
deacetylbaccatin III

15
The NMR analyses were carried out on a Bruker AM 360
spectrometer operating at 360 MHz for proton and 90 MHz
for carbon-13, and equipped with a 5 mm proton/carbon-
13 dual probe. The chemical shifts are expressed in

20 ppm; DMSO is used as external reference (2.44 ppm in
the proton spectrum and 39.5 ppm in the carbon
spectrum) . The temperature is controlled by a variablé—

temperature unit to 300 K.



-

to a suspension of 10-deacetyl baccatin Il (0.2876 g, 0.46 mol ) in
ethyl acetate (7.8 m) at 20[err]C After stirring for 2 hours 20
mnutes at a tenperature of bet ween 45-50[err] C, HPLC anal ysi s
indicates that the 10 reaction mxture contains 7, 10-di nmet hoxy- 10-

deacetyl baccatin in an assayed yield of &% Anal yses for the
conpound 7, 10-di nmet hoxy- 10- deacetyl baccatin Il 15 The NWVR

anal yses were carried out on a Bruker AM 360 spectroneter operating at
360 Mz for proton and 90 MHz for calMary13, and equipped with a 5 nm
pr ot on/ car bon- 13 dual probe. The chdi cal gghifts are expressed in 20

ppm DMSO is used as external ref min t he proton
spectrum and 39.5 ppmin the car{pm, TMxmqgnperature is
controlled by a vari abl e- te K.

27 [err] HQ W 7 [err]

[err] [err]



5 28 Position 1H NWVMR

13 C NWR (ppm multiplicity J (Hz) d (ppm 1
- 75.2 2 : 5.34 doubl et 7.2 74.3 3
371 doubl et 7.2 47.0 4 - -
80.0 5 4.93 doubl et 20.1 83.2 6 1.44/2.6
mul tipl et - 31. 7 4 7 3.76 doubl ed
10. 5/ §0.4 7 doubTl et 6.5 8
56.6 9 Position |[!H NMR - 205. 3 |0 NMR 4170
si ngl et - 8Z. 7 11 - -
i 11 pl et __ |8 fpom  Jmultipligicy |9 (Hzl/2 Y fbm) 4O
39.3 15(CKB8)  0.90] _ si ngl et - _20.5
26. 9 1(03H§ 422 si-ngHet - 2(pbb— 7 5(H)
triplet 2 5.5% O QAub1et 7.2 74.3
3 ' 3.71 doublet 7.2 147.0
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 (CHs) 0.90 singlet - 20.5
26.9
1 (OH) 4,33 singlet = -
2 (PhCOO) |[7.5(2H) triplet 165.1 (C=0)
7.6 (1H) 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 (CH,0) 3.99 AB system not 76.8
determined




7.6(1H  triplet 130. 1/ 129. 4 8.0(orth doubl et

7.5 128.6/133. 1 C=0 4(Ac) 2.15 si ngl et -
169.6 . (C=0)22.3 4(CH20) 3.99
AB system not 76. 8 ~ determ ned
29 Position 1H NMWR 29 13C NWR (ppm
multiplicity J (Hz) d (ppm 7(0OCH3) 3.17 si ngl et -
56.4 8(CH3) a7 ST 1T et - T0. 0 Iglocrs) 3. 29
Si ngl et p s as E@HON 2( CH3) 1.93 Si ngl et 13C NMR
15.0 13(0H) og.liz'%on dul\:ll%i et A5 MS—DrrTect—TmtToductTom,
'522| zation mofle [err] El,;a (ppm) mul/I:g"Lflicity J Rl—%“ d E%n’lj
449 359 )

7 (OCHz) 3.17 singlet - 56.4

8 (CHj3) 1.47 singlet - 10.0

10 (OCH3) 3.25 singlet - 56.0

12 (CHas) 1.93 singlet - 15.0

13 (OH) 5.25 doublet 4.5 -

MS: Direct introduction; ionization mode °SI+

M+H]'=573

~CH3OH

541

H,0 / \cuacozn

523 481
-CH30H/ | \ArcozH
449 350



éO | R (KBr): 3552.5 cm1 Al coholic O H (secondary)

3434.9 cm 1 Al coholic OH (tertiary) 2972.2-2931.5-2892.6
cm1 Hydrocarbon skeleton 2826.9 cm1 C-Hof the OCH3
units 1716-1705.3 cm1 C=0 of the OAc and ketone

units 1269.7-1250.8 cm1 Ar@matic ether GO 1098.3-1068.7 cm1
C-0 of the al cohols and cyclic ether

31 IR (KBr): CLAI M5 1. Process for the one-step
direct alkylation in positions 7 and 10 sinultaneously of the two
5 - hydroxyl functions on 10-deacg¢tylbaccatin or on

derivati velp 355 .&ofcmwhi ch are esterifi ¢hlidbholic 0-HPOfddddryddy) of formula
(V)

3434.9 cm?t Alcoholic O-H (tertiary)

2972.2-2931.5-2892.6 cm™! Hydrocarbon skeleton

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-0O

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

cyclic ether




—ee

ferr] _ —Terr] [err] in which A
represents hydrogen or a mma“ 0 formula (lc) bel ow
%err] H mm‘mms'm!“ [err]

err] : G repredents 'a pgrotecfing group for the

hydr oxyl functj.o R1 represgnts

32 , %? 5952§F95ight or branchedgglkyl radi cal PCT/FR38/02432
containing 1 to 8 carbon atoms, a strapghtyer branched

al kenyl r.adical containing 2 to 8 I— carbon atons, a straight
or branched al kynyl 5 radi cal containing 2 to 8 carbon atons,
a cycl oal kyl radical containing 3 to 6 carbon

atons, a phenyl or_a- or _[err]nap | radi . Qptionally
substituted m%fh oﬁ%oggsﬁngg&afggsQBQXSte% dyyeCt(%lE%%ﬁgﬁa%féﬁgsen from

hal ogen atonms and _10.. . aI@yIV al.kenyl . al kynyl.,, aryl, aryl al kyl,
al koxy, alkylthio,p8g§F8?9? grﬁpghﬂ ,31muféaﬁéou§iy Cﬁié?%&ﬁ%ﬁj
hydroxyal%yl, nercﬁg&%bXQQrgﬁkbtions on l0-deacetylbaccatin or on
derivatives thereof which are esterified in

position 13, of formula (V)

V)

in which A represents hydrogen or a side chain of

10 formula (Ic) below:
Rzl;JH O
R1” (Ie)
0G
. G represents a protecting group for the

hydroxyl function,

. R; represents



e e—
————

écyl, acyl am no, aroyl am no, alkoxycarboﬁyrén1ho ﬁﬂ;‘ﬂm

al kyl am no, 15 di al kyl am no, carboxyl, alk ‘“\m““
car banoyl , al kyl carbanoyl, dial kyl car banoyl , Y

and trifluoronethyl radicals, or 2) a 5- nentfer éd aronatlc

‘het er ocycl e cont ai ni ng Ime or nore hetero atons, which may
be 20 I dentical or different, chosen from nitrogen,

oxygen and sul phHur atonstraightopstr dswedhghed alkyl radicalubstituted with
one or nore substituents, whi ch may be identical or

di fferent, chosen containing 1 ft®nd heatigem atoms, andsakkybhtasyl, am no,
25 . al kyl am no, di al kyl am no, al koxycar bonyl am no,

acyl, arylcarbonyl, @archedrdkemyl radical containing 2 to 8

33 car banoyl , al kyl carbanoyl, dial kyl car banoyl ,

and al koxycarbonyl ragi@ds,atoms, a str@ightlérblsrélﬂcﬂédeéikwa ithat, in
the substituents on the phenyl, a- or [err]-naphthyl
radicals and 5 radical tdn©d DiBdd C2 h@éG%O@a%@ﬁ atbmsql Kyl radicals
and the al kyl portions of the other radicals contain 1 to 4
carbon atons and thatcgd®alkyl radical coﬁ%gfﬁYﬁ%aﬂdt§|BYEHEbbﬁd!Ca|5
contain 2 to 8 carbon atons and that the aryl radicals are

10 phenyl aros, of L8LLd1 naPg v redi 68 8ny1 radical

optionally substituted with one or more atoms
or radicals chosen from halogen atoms and

10 alkyl, alkenyl, alkynyl, aryl, arylalkyl,
alkoxy, alkylthio, aryloxy, arylthio,
hydroxyl, hydroxyalkyl, mercapto, formyl,
acyl, acylamino, aroylamino,
alkoxycarbonylamino, amino, alkylamino,

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

2) a S-membered aromatic heterocycle containing
one or more hetero atoms, which may be

20 identical or different, chosen from nitrogen,
oxygen and sulphur atoms, and optionally
substituted with one or more substituents,
which may be identical or different, chosen
from halogen atoms and alkyl, aryl, amino,

25 alkylamino, dialkylamino, alkoxycarbonylamino,

acyl, arylcarbonyl, cyano, carboxyl,



) represents 1) a benzoyl radical optionally substituted-

:Mdtegt ical or di ffereg?fa gLOrSne):]ef ?E)%nﬁaf)(r)greﬁdi cale: Wmﬁn,"ﬁm"m“ﬂmuw kyl

radicals containing 1 to 4 carbon atons,* alkoxy Madfcats
containing 1 to 4 carbon &3%ns or trifluoronethyl, thenoyl
or furoyl radicals, or 20 2) a radica

R 2-0-CO in which R 2 ragprheamitls, alkylcarbamoyl, sthialkylcaubamayl,
containing 1 to 8 carbon atons, an al kenyl radi cal
containing 2 to 8 and alkoxyesatimonyl aredicamlal kynyl radi cal
containing 3 25 to 8 carbon atons, a cycloal kyl radica
containing 3 to 6 cHrbonitatemg ainderstood that, in the substituents

34 cycl oal kenyl radical containing 4 to 6 carbon

atoms or a bicycloal kyl dradife@lpraiy®Bj MGy B-naphthyl radicéPslfngarbon
atons, these radicals optionally bei ng substituted wth one
or nore STETIS AM%E' s r al N

hydr oxyl rgdi cal s, al koxy ra“z{dtlt ca slsccont a%%@f@@, the afﬁ?ﬁﬁgggcilscar bon

atoms, dial kyl am no raméﬁﬂsiﬂé]alkyl portions of the other radicals
contain 1 to 4 carbon atoms and that the
alkenyl and alkynyl radicals contain 2 to 8

carbon atoms and that the aryl radicals are
10 phenyl or a- or B-naphthyl radicals,

. R, represents

1) a benzoyl radical optionally substituted with
one or more atoms or radicals, which may be
15 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 trifluoromethyl, thenoyl or

furoyl radicals, or

20
2) a radical R'z—O—CO— in which R'; represents:
- an alkyl radical containing 1 to 8 carbon
atoms, an alkenyl radical containing 2 to 8
carbon atoms, an alkyﬁyl radical Containing 3
25 to 8 carbon atoms, a cycloalkyl radical

containing 3 to 6 carbon atoms, a



whi ch each al kyl part contains 1 to 4 carbo ato
m l‘adl cal s

pi peridi no or norpholino radicals, 1- u“l“ﬂ“l‘ﬂ‘ “
(optionally substituted |n p05|t|o radi ca

contalnlng 1 to 4 carbon atonms or with a phenyl al kyl
radical in which the al kyl part 34 contains 1 to 4 carbon
atons), cycloal kyl 15 radi cal's containing 3 to 6 carbon atons,
cycl oal kenyl radi cal syonaikemygl 4radigal containing 4 tarbopazbons, pheny
radicals (optionally substituted with one or nore atons or
radi cal s chosen fromdatdngerr a dnscydtbalkyl r@dical containimgdials
containing 1 to 4 carbon atons or al koxy radical s containing
1 to 4 carbon to 10 carxhbhomsdtomyanchese caathbeylsrepdtiahsl by

al koxycarbonyl radicals in which the al kyl : part contains 1
to 4 carbon atons, 2%ing substitwtgdenithoona-oormdeer] - napht hyl radi cal
optionally substituted with one or nore atons

35 5 or sdsh tciatse retho seto § &0 NE hah OgehogénNateme and

al kyl radicals containing 1 to 4 carbon atons or al koxy
radi cal s containi ng hydrekyghriwdicals, alkoxy ra@i®&bsOotoAtRiAEAger ed

aromati c heterocyclic 5 radi cal preferably chosen from furyl
and l to 4 carbon atoms, dialkylamino radicals in
which each alkyl part contains 1 to 4 carbon
atoms, piperidino or morpholino radicals, 1-
10 piperazinyl radicals (optionally substituted
in position 4 with an alkyl radical
containing 1 to 4 carbon atoms or with a
phenyl alkyl radical in which the alkyl parc
contains 1 to 4 carbon atoms), cycloalkyl
15 radicals containing 3 to 6 carbon atoms,
cycloalkenyl radicals containing 4 to 6
carbon atoms, phenyl radicals (optionally
substituted wiﬁh one or more atoms or
radicals chosen from halogen atoms and alkyl
20 radicals containing 1 to 4 carbon atoms or
alkoxy radicals containing 1 to 4 carbon
atoms), cyano or carboxyl radicals or

alkoxycarbonyl radicals in which the alkyl.

part contains 1 to 4 carbon atoms,
25 - a phenyl or o- or PB-naphthyl radical

optionally substituted with one or more atoms



t hi enyl radical s, or a saturated heterocyclic radical —
containing 4 to 6 carbon atons, optionally th
one or nore al kyl radicals 10 n;
ot an oxazolidine of fornula (1d) bel ow

[err] 35 (1d)

[err] [err] In which R3 and R4 are
chosen from hydrogen or or radicals chos¢kyfromrhblogghoatamRoapd

arylal kyl, 15 al koxyaryl, hal oal kyl or hal oaryl radicals,

it being possible for thellsgbstadileals containing 1 toopt remhbhyatombsor m a
4- to 7-nmenbered ring, characterized in that the al kyl ati ng agent
i's chosen fronor &Dkoxy radicalsal kghthahidgslahd pr ehebabl y,
anong t hose, al kyl iodides (RI)

36 al kyl stdmsadesashehemlsened hgkomatpbaheterocyclic

oxoni uns such as boric salts of trial kyl oxoniuns, in
particul ars radical preferably chosen from furyl and

thienyl radicals,

or a saturated heterocyclic radical

containing 4 to 6 carbon atoms, optionally

substituted with one or more alkyl radicals
10 containing 1 to 4 carbon atoms,

or an oxazolidine of formula (Id) below:

O
R1 “all\\\
RZNT__,O (Id)
R, R,

in which R3 and Ry are chosen from hydrogen or
alkyl, aryl, halo, alkoxy, arylalkyl,

15 alkoxyaryl, haloalkyl or haloaryl radicals,
it being possible for the substituents
optionally to form a 4- to 7-membered ring,

charactérized in that the alkylating agent is
chosen from:

20 . alkyl halides and preferably, among those,

alkyl iodides  (RI)



——

trimet hyl oxoni um tetrafl uoroborate 5 inthesmm r
more ani oni zation agents such as one or nore gmgmg”n?ﬁ"f
anhydr ous medi um 10 2. Process according té clharmIs "3
characterized in that the al kylating agent is nmethyl sul phate or

| odi de and preferably nethyl iodide. 36 3. Process according to claim
1, characterized in 15 that the bases which can be used in anhydrous
medi um are chosen frahkatkaulpkiteds surh des, methyl sulphakal i net al

al koxi des, silver oxide, 1, 8- bi s(di met hyl am no) napht hal ene,

al kali nmetal am,des oxoniums stctethMpbdrid keditdresal t-but oxides or 20
alkyll'ithiunms m xed with al kali netal t-butoxides. 4, Process

according to claim3,tehanacttdZBind ) in particuldm@t the alkali netal
hydri des are chosen from sodi um or potassi um hydri de and

preferably 25 HROtnRSE pIB kil et raf luoroborate
37 5. Process according to claim3, characterized in t hat

the alkgli netal alkoxide is potassiumtert-

in the presence of one or more anionization agents
such as one or more strong bases in anhydrous

medium.

i0 2. Process according to claim 1, characterized in
that the alkylating agent is methyl sulphate or

iodide and preferably methyl iodide.

3. Process according fo claim 1, characterized in
15 that the bases which can be used in anhydrous
medium are chosen from alkali metal hydrides,
alkali metal alkoxides, silver oxide, 1,8-
bis (dimethylamino)naphthalene, alkali metal amides
mixed with alkali metal t-butoxides or

20 alkyllithiums mixed with alkali metal t-butoxides.

4, Process according to claim 3, characterized in
that the alkali metal hydrides are chosen from
sodium or potassium hydride and preferably

25 potassium hydride.



but oxi de. 5 6. Process according to claim1, char al(f”f’ﬂrm H

that the alkylating agent is nethyl iodide in the

pot assi um hydri de. 7. Process according to any one 6f then s
preceding 10 clainms, characterized in that the reaction is

carried out in an organic nmedi um which i 37 nert under the
reacti on conditions. 8. Process according to clainms 4 to 6,
characteri zed 5.15 Process ddmirdirsyltventlainsgn ¢hanaetdéeizedsinsed.

9. Process according to claim 3, characterized in t hat when the
reaction is carriecthatt the tdikkali metal Ppleseide D sotassiomi tertthe
sol vent used is 20 chosen fromaromati c sol vents and pol ar aprotic
sol vent s. 1uthysickss according to claim8, characterized in

that tetrahydrofuran or dinethoxyethane is used as 25 sol vent .

38

5 6. Process according to claim 1, characterized in
that the alkylating agent is methyl iodide in the

presence of potassium hydride.

7. Process according to any one of the preceding
10 claims, characterized in that the reaction is
carried out in an organic medium which is inert

under the reaction conditions.

8. Process according to claims 4 to 6, characterized
15 in that a solvent chosen from ethers is used.
9. Process according to claim 3, characterized in

that when the reaction is carried out in the
presence of silver oxide, the solvent used is
20 chosen from aromatic solvents and polar aprotic

solvents.

10. Process according to claim 8, characterized in
that tetrahydrofuran or dimethoxyethane is used as

25 solvent.



11. Process according to clains 1 and 3, characterized a
m xture of 1, 8-bis(dinethylamn no)- napht haI enHmmmI” III" "III rml
trimet hyl oxoni um tetrafl uoroborate in acetate ts wsed. =
2. Process according to any one of the precedlng cl ai s,
characterized in that a nolar ratio 38 between the ani oni zati on
agent and the substrate of greater than 2 and preferably between
2 and 20 10 . Prodessusantording tad 3:lameessandcin dimeractemizzete of the
precedi ng clainms, characterized in that a nolar ratio

bet ween t he al kylrattheg agenitxtame tdfe Istbdtiatdingthybamino) -greater than 2
and preferably between 2 and 40 is used. 14. Process
accordi ng to anyaphthafldrnwe qrdededimgthyloxonium ctetf raf ledeoletate zed i n
that a reaction 20 tenperature of between -30[err]C and 80[err]Cis
used. in ethyl acetate is used.

12. Process according to any one of the preceding
claims, characterized in that a molar ratio
between the anionization agent and the substrate
of greater than 2 and preferably between 2 and 20

10 is used.

13. Process according to any one of the preceding
claims, characterized in that a molar ratio
between the alkylating agent and the substrate of

15 greater than 2 and preferably between 2 and 40 is

used.

14. Process according to any one of the preceding
claims, characterized in that a reaction

20 temperature of between -30°C and 80°C is used.



