WD 95/ 26967 1 PCT/ FR95/ 00419 PROCESS FOR THE

PREPARATI ON OF 7- TRI ALKYLSI LYLBACCATIN I'I'l The present invention relates to
a novel process for the preparation of 7-trialkylsilylbaccatin 5 I11 of
general formula: [err] in which the synbols R which may be identical or
different, repWes8h{26P&Yl radicals contaﬂnrng 1 to 4 cREAFRADMO4AR ch
are optlonally substltuted wth a -hen I radlcal startlng mnth
10- deacet yl bac cEROGES THE (PREPAR F 171 PRIALK LS E] ,
each of the synbols R preferably represents a straight or branched aIkyI
radical containing 1 to 4 carbon atons. &F&n nore particularly, each of the
synbols R represents an ethyl 15 radi cal . 2 1t is known, in particular

according to

The present invention relates to a novel
process for the preparation of 7-trialkylsilylbaccatin

5 III of generél formula:

Y

in which the symbols R, which may be identical or
different, represent alkyl radicals containing 1 to 4
carbon atoms which are optionally substituted with a
phenyl radical, starting with l0-deacetylbaccatin III

10 of formula:

an

In the general formula (I), each of the
symbols R preferably represents a straight or branched
alkyl radical containing 1 to 4 carbon atoms. Even more
particularly, each of the symbols R represents an ethyl

15 radical.



J-N. Denis and A. E. Geene, J. Arer. Chem Soc., 110, 5917-5919 (1998), to
prepare a product of general formula (1) from 10-deacetylbaccatin Il of
formula 5 (I'1) by first carrying out the selective silylation at position
-7 of .the taxane ring systemin order to obtain _

7-trial kylsilyl-10-deacetyl baccatin I11, 2nd then by sel ectively

acetylating at position,1Q the 7-tri,al kyl si,lyl.-10-deac | baccatin |11

t hus obt ai ned. 10 re dd il75§(§’(Y'(51r‘diiﬁ"g Er‘ﬁg‘ 115?0\??"&: I % he 1 wien
silylation reactd on .S CaLIJ &0 Qut reatd n - cet ylbaccat,i Wi
excess trial k?lcgdﬂ ?Iéﬁasl [ g ?if' ggné%éegtedr r‘?ﬁl g:m]e%ail %g )§%°" erj('I 1) 15

in which Hal RRFESRALS @ 9Ba)00%R i%%?? iﬁaRpE%dggQiQ&dgggegg ve, working

in a basic organic solvent such as e, “at a tenpe ure in the region

of [err]. Gengedhila (T)' iFdboky 19 ishobtydPacehrinAgaat b2e foitmis Obt ai ned

with a yield in the region of 85% 20 According to the known

process, Bhe daadybst ifdwsits carrying out kel bedectivé BiloLariohn! Wit
10-deacetyl baccatin Il with excess acetyl chloride, working in a basic

or gani ¢ sol veppoedtdionas Tppfi thec taxane réngesystem in birdercgioon of [err].

cenerally,  peain 7-trialkylsilyl-10-deacetylbaccatin III, and

.then by selectively acetylating at position -16 the

7-trialkylsilyl-10-deacetylbaccatin III thus obtained.

10 According to the known process, the
silylation reaction is carried out by treating
l10-deacetylbaccatin IiI with excess trialkylsilyl
halide of general formula:

Hal-Si(R), (III)

15 in which Hal represents a halogen atom and R is defined
as above, working in a basic organic solvent suck as
pyridine, at a temperature in the reéion of 20°C,
Generally, 7-trialkylsilyl-10-deaé§ty1baccatine III is
obtained with a yield in the region of 85%.

20 According to the known process, the
acetylation is carried out by treating 7-triethylsilyl-
10-deacetylbaccatin III with excess acetyl chloride,
working in a basic organic sqlvent such as pyridine, at
a température in the region of 0°C. Genérally,

25 7-trialkylsilyloxybaccatin III of formula (I) is
obtained with a yield of 85% from
7-triethylsilylbaccatin III.

Thus, according to the known process, a



25 7-trial kylsilyloxybaccatin Il of fornula (1) is obtained with a yield
of 85% from 7-triethylsilylbaccatin Ill. Thus, according to the known
process, a -~ 3 7-trialkylsilylbaccatin Il is obtained with a yield in the
region of 72% It has now been found, and,this forns the subject of the
present invention, that the product of 5 general formula (1) may be

acetyl ati on i hoTe b ot Ht PREE e e Bl AR £ HH1E 1o
10- deacet yl bacoid i Fedidn S€CPIgli ng to the invention, 10- 10

deacetyl baccatin |11l dissolved in a basic organic solvent chosen from

pyridine and pyridines stbHdd Uil pédd Siend) B 1 KVEormdli Gl S
containing 1 to 4 carbon atons, is treated with a silylating agent of

general fornmulguljédt of thé eppesentirinkaitran, Ocliae the pifsdidt &Hd t hen
wi th acetic anhydride at a tenperature
5 general formula (I) may be obtained with better yiglds
by carrying out thé silylatiop and the acetylation
without isolation of the intermediate 7-trialkylsilyl-
l10-deacetylbaccatin III.

According to the invention, 10-

10 deacetylbaccatin III, dissolved in a basic organic
solvent chosen from pyridine and pyridines substituted
with one or more alkyl radicals containing 1 to 4
carbon atoms, is treated with a silylating agent of
general formula (III) at a temperature between 0 and

15 15°C, and then with acetic anhydride at a temperature
in the region of 20°C.

The use of the process according to the
invention requires the use of a much smaller excess of
silylating agent than in the known pfocess. Generally,

20 from 1.5 to 2.5 mol of silylating agent are used per
mole of l10-deacetylbaccatin III used.

Generally, 5 to 7 mol of acetic anhydride are
used per mole of l0-deacetylbaccatin III used.

The 7-trialkylsilylbaccatin III may be

25 isolated after precipitation in water and
crystallization, from its solution in an aliphatic

ester such as ethyl acetate, using an ether such as

isopropyl ether. Generally, the yield is in the region



in the region of [err]. The use of the process according to the invention
requires the use of a much snaller excess of silylating agent than in the
known process. Generally, 20 from1l.5 to 2.5 nol of silylating agent are
used per nole of 10-deacetyl baccatin IIl used. CGenerally, 5 to 7 nol of
acetic anhydride are used per nole of 10-dkacetyl baccatin 111 used. The
7-trialkylsilylbaccatin II1. be 25 I_sol ated after precipitation in

ma
wat er and crystof 80%;Erem %#Q'@?%anﬁ:% 5 pead-c ester such as
et hyl acetate, using an her, sucgh _as .i sqQpr.opyl ether._ _Generally, the yield
is in the region 4 of% A)7F§:5ﬂwaﬂ'ifé(1fdag@%@§[°ﬁtﬂ‘é’c§ﬁ'n%qalﬂfgd. The
7-trial kylsilylbaccat.in Il ,..obtained ac g&%n ta the.process of the
present invent iaocr?,or%?gbé:ous’t&f PIOCEPS s?g) : eo%rﬁPe& s30T é’s"ﬁoﬁ"aﬁ'a_y
aliphatic 5 gl ¢fsellcl A8, C4leh R98kLE: 4138108 4 REPRAIEHIRT taxe
or derivatives thereof according to Known
5 ester such as ethyl acetate, in order to prepare
paclita&el or derivatives thereof according to known
processes as described, for example, in European Patent
EP-0,336,840 or in International Application
WO 92/09589.
10 The example which follows illustrates the use

of the process according to the inventionm.

EXAMPLE
To a solution of 293.9 g of

10-deacetylbaccatin III in 2.7 litres of pyridine are

15 added, over 1 hour 20 minutes, 182 g of triethylsilyl
chloride. The solution obtained is stirred for 40 hours
at 5°C. 360 g of acetic anhydride are then added while
maintaining the temperature at 5°C. The suspension
obtained is stirred for 48 hours at 20°C and is then

20 poured onto 40 litres of ice-cold water. The
Precipitate obtained is separated by filtration and
then washed with 8 times 2 litres of water and finally
dissolved in 3 litres of eﬁhyi acetate. The organic
phase is dried over magnesium sulphate. After

25 filtration and concentration under reduced pressure,
the product obtained is crystallized from isopropyl

ether. 7-triethylsilylbaccatin III is thus obtained



processes as described, for exanple, in European Patent EP-0,336,840 or in

I nternational Application WO 92/09589. 10 - The exanpl e whi ch
follows illustrates the use of the process according to the invention.
EXAMPLE To a solution of 293.9 g of 10-deacetyl baccatin IIl in 2.7 litres

of pyridine are 15 added, over 1 hour 28 nminutes, 182 g of triethylsilyl
chloride. The solution obtained is stirred for 40 hours at [err]. 360 g of

acetic anhydriethra Yielf Rf 7 i the rharactertstirs tefpdaiehire at [err].
The suspension obtained is stjiryed for 48 hours at [err] and is then 20
poured onto 4PFPINEE 3FeiR-tUtHIPWRier. The precipitate obtained is
separated by filtratjon and th hed with 8 tines 2 litres of water and
finally di ssol'\/e’ﬁef%"%gl??’rlé%' g‘r;k%\%rs]yl acetate. The organic phase is dried

01E TSNS U LB o A i1 LA IR 1 L4 U
ether. 7-tgietyys SiendPACRALN god) 115 0.15465 @L, 21634 CcH, ethyl) ; 0.92
(¢, J = 7.5 Bz, 9H : CH, ethyi) ; 1.02 (s, 3H :.CH3) ;
1.18 (s, 3H : CH;) ; 1.68 (s, 3H : CH,) ; 1.75 (broad s,
1H : OH at 1) ; 1.87 and 2.53 (2 mt, 1H each : CH, at
6); 2.18 (s, 6H : CH; and COCH;) ; 2.27 (mt, 2H : CH, at
10 14) ; 2.28 (s, 3H : COCH;) ; 2.47 (broad s, 1H : OH at
13) ; 3.88 (d, J = 7 Hz, 1H : H3) ; 4.13 and 4.30 (24,

J = 8.5 Hz, 1H each : CH, at 20) ; 4.50 (dd, J

11 and
7 Hz, 1H : Hat 7) ; 4.81 (mt, 1H : H at 13) ; 4.95-
(broad d, J = 10 Hz, 1H : H at 5) ; 5.63 (d, J = 7 Hz,

15 1H : H2) ; 6.46 (s, 1H: H at 10) ; 7.46 (t, J = 8.5 Hz,
2H : -OCOC¢H; meta H) ; 7.60 (t, J = 8.5 Hz, 1E : -
OCOC¢H; para H) ; 8.10 (d, J = 8.5 Hz, 2H : -OCOCH.

ortho H).



with a yield of 77% the characteristics of which product are as follows: -
mel ti ng point: [err] - proton nuclear magnetic resonance spectrum: (400 5
MHz; [-err], in ppm) : 0.58 (n, 6H: CH2 ethyl) ; 0.92 (t, J = 7.5 Hz, 9H
[efr].ethyl) ; 1.02 (s, 3H: [err]) ; 1.18 (s, 3H: Jerr]) ; 1.68 (s, 3H:
[err]) ; 1.75 yOr95426967H : OH at 1) ; 1687 and 2.53 (2PCX/FRI5AR41LY
[err] at 6); 2.18 (s, 6H : [err] and [err]) ; 2.27 (m, 2H [err] at 10
14); 2.28 ('s, 3H [err]) ; 2.47 (broad GLAIMB: OH at 13) ; 3.88 (d, J =7
Hz, 1H: H3) ; 4.13 and 4.30 (2d, J = 8.5 Hz, 1H each : [err] at 20) ; 4.50
(dd, J = 11 and 7 Hz, 1H: H at 7)' 4 81 (nt 1H H at 13) ; 4.95 (broad
d, J =10 Hz, 1H: H at 5 ; 5. é . H2) ; 6.46 (s,

1H Hat 10) ; 7.46 (t, 3-= 8P5°T=E s21‘=f>r ’f’é?rl]’rﬁ%?ﬁa%“ 9f60 (t, J = 8.5
Hz, 1H : - H5 ortho H).
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in which the symbols R, which may be identical or
5 different, represent straight or branched alkyl
radicals containing 1 to 4 carbon atoms which are
optionally substituted with a phenyl radical,
characterized in that 10-deacetylbaccatin III of

formula:

(In

10 is treated with a silylatipg agent of general formula:
| Hal-Si(R), (111)
in which R is defined as above, then with acetic
anhydride without isolating the intermediate
7-trialkylsilyl-10-deacetylbaccatin III.

15 2. Process according to claim 1,



CLAI NS 1. Process for the preparation of 7-trialkylsilylbaccatin Il of
general fornula: [err] in which the synbols R which may be identical -or 5
different, represent straight or branched al kyl radicals containing 1 to 4
carbon atons which are optionally substituted with a phenyl radical;

characterized in that 10-deacetyl baccatin?lIl of fornula: [err] 10 IS
treated with a S|Iylat|ng agent of general fornula: [err] (rrr) in
which R is deffhakpekemizrd in I"F'é??'wg"t}l*ﬁ REGe88 Y REThCIReIAR 350l at i ng
the internmedigte 7-trial |SI| | - 10- deacetyl baccatin II1l. 15 :
Process accorg? Q(fﬁﬁiﬂ£%19° ventcharacterized in that the process is.

performed in a baSIC OrQ?nICﬁ§Aé§¥E ‘according to claim 2,

characterized in that the basic 6rganic solvent is
5 chosen from pyridine and pyridines substituted with one
or more alkyl radials containing 1 ﬁo 4 carbon atoms.

4. Process according to claim 2;
characterized in that the basic organic solvent is
pyridine.

10 5. Process according to either of claims 1
and 2, characterized in that from 1.5 to 2.5 mol of
silylating agent are used per mol of 10-
deacetylbaccatin III used.

6. Process according to either of claims 1

.15 and 2, charactérized in that from 5 to 7 mol of acetic
anhydride are used per mole of l1l0-deacetylbaccatin III
used.

7. Process according to either of claims 1
and 2, characterized in that the treatment with the

20 silyléting agent is carried out at a temperature
between 0 and 15°C.

8. Process according to either of claims 1
and 2, characterized in that the treatment with acetic
anhydride is carried out at a temperature in the region

25 of 20°C.

9. Process according to one of claims 1 to
8 for the preparation of a 7-trialkylsilylbaccatin III

of general formula (I) in which each of the symbols R



3. Process according to claim?2, characterized in that the basic organic
solvent is 5 chosen from pyridine and pyridi nes substituted with one or

nmore al kyl radials containing 1 to 4 carbon atons. 4. Process accordi ng
to claim2, characterized in that the basic organic solvent is pyridine. 10
5. Process according to either of clains®1 and 2, characterized in that

from1l.5to 2.5 nol of si Ig/latin agent are used, per npl of_ 10-

deacet yl baccat i TPRI§SERER) ar alk Jg’ég"s"%c&ﬂrtﬁ ing & YRS FaR s 1 15
and 2, characterjized in that from5 to 7 nol of acetic anhydride are used
per nol e of 10- % yl baccatin |11l used. 7. Process according to either

of clains 1 and 2, characteri inthat the treatnent wth the 20
silylating agent is carrﬁ'eog' oﬁpt(:ard‘)aciesast taeén%oerr%'tnlﬁ-e %e?nm?ee‘# dﬁaanldnﬁ glr r"]? 8.
Process accordigiged,0 §id H el £ 1204 Bcis | AT t he
treatment wth acetrioc an#?fggfﬁl? carrie o%ila;lt%asﬁel 1er at udrﬁeh% nr?# e
region 25 g of dfiddneral formula (I) in which each of the symbols R

represents an ethyl radical.



9. Process according to one of clains.1 to 8 for the preparation of a
7-trial kylsilylbaccatin 1l of general formula (1) in which each of the
synbol s R 8 represents an al kyl radical containing 1 to 3 carbon atons.
10. Process accordi ng to GE WORLD GRGANISATIONL FOR GNTELLECTUAL PROBERDYr epar at i on of a

7-trial kylsi |yl baghabiriull e Q5aeRRTHED Bk T P dorefhrioh iy GReH1 of the

synbols R represents an ethyl radica
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