WD 96/ 13494 1 PCT/FR95/01393 NEW -
TAXO DS, THEI R PREPARATI ON AND PHARNMACEUTI CAL

COVPCS| TI ONS CONTAI NI NG THEM . . The present invention relates
to new taxoids of general formla: . [err]
I n which: Wo 96/13494 Rlerr] reprasents a hydrogerrT /RS (01303

hydr oxyl radical, .an al koxy radical containing 1 to 4 carbon

atons, an acyl oxy i ToXioIPe)t THETR] PREPARATTOMH AND PHARM

alkoxyacetoxy radical 1n which the alkyl 10 portion contalns 1to 4
carbon atons and Rl err] repreoMPOSITIONS CONDATNING TMEMy or alternatively
Rlerr] and R err], together with the carbon atomto which they are
attached, forma keto function, Z represents a
hydrogen atom or a radical of 15 general fornmul a:

[err] in whi cFhe. present invention relates to new taxoids

of general formula:

o

5 in which: |
R, represents a hydrogen atom or a hydroxyl
radical, an alkoxy radical containing 1l to 4 cafbon.
atoms, an acyloxy radical containing 1 to 4 carbon
atoms or an alkbxyacetoxy radical in which ;he alkyl
10 portion contains 1 to 4 carbon atoms and R, represents
a hydrogeh atom, or alternatively R, and R,, together
with the carbon atom to which they are attached, form a’
keto function,
z reéresents a hydrogen atom or a radical of
15 general formula:
R@g{ 0
A (1D

OM-
m.

in which:



2 Rlerr] represents a benzoyl radical optionally .

- substituted with one or -nore identical or different atons or radicals
chosen from hal ogen atons and al kyl radicals containing 1 to 4 carbon
atons, alkoxy 5 radicals containing 1 to.4 carbon -atons-or

trifluoronethyl radicals,. a thenoyl or furyl radical or a radical
Rerr]-O-CO in which Rerr] represents: - an al kyl radical containing
1 to 8 carbon atoms, an R, repriesepts adbeaizoydnradicad 2ptdogaddybon
atons, an 10 al kynyl radical containing 3 to 8 carbon atons, a -

cycl oal kyl radimsbsttituitadivits ane T aaxrm ifleantsicad or diffignend kenyl

radi cal containing 4 to 6 carbon atons or a bicycl oal k r.adi_cal

contai ning 7 t atemgehorrdikeaks chosen (from halpgen d4ens, A |y
substituted with one or 15 nore substituents chosen fraqm hal ogen atons
“and hydr 584i9ats egntaining.i r%&ii%aﬁ%rt%t%%%g a%_rg% car bon
_atons, dialkylampo radicals jn whi cq:éa h al.k oDorti on contains 1

I
to 4 carbor® at FRAIGAIR SR IRIRING 1 r?ﬁﬁﬁ‘hoﬂf% Al's, 1-pi perazinyl
radi cal s (optional 20 supstitu at [ 1] ' adi cal
containing 1 togﬁ"%%‘?%‘?f“%&lﬂﬁg ot ’\'/é?e'ﬁs’a apﬁg%ﬁéa}my% %&%ﬁ]aﬁg‘%a# n whi ch
‘the al kyl porti 0 | t Oz 4 I al Qs entgl:0al kyl radicals
containing 3 togg < ﬁﬂ%%? E)R&%a:h(?m,l%ﬁﬁk&ényl r?gi cals containing 4 to
6 25 carbon at g1 RPEWAdidd CRbstd DR{AP Rty & dEibdntfEbms, anWi th
one or nore atons or radicals chosen from hal ogen - atons and al kyl

radi cal s cont ai §iRenyl t Padiéal bevneaDitng 2 to08 Eaiisory ateshhealan containing
1 to 4 carbon atons), : :

10 alkynyl radical containing 3 to 8 carbon atoms, a

cycloalkyl radical containing 3 to 6 carbon atoms, a
cycloalkenyl radical containing 4 to 6 carbon atoms or
a'bicycloalkyl radical containing 7 to 10 carbon atoms,
these radicals being optionally substituted with one or

15 more substituents chosen from halogen atcm§ and
hydroxyl radicals, alkoxy radicals containing 1 to 4
carbon atcmﬁ, dialkylamino radicals in which each alkyl
portion contains 1 to 4 carbon atoms, piperidino or
morpholino radicais, l-piperazinyl radicals (optionally

20 substituted at positipn.4 with-an alkyl radical

| containing 1 to 4 carbon atoms or with a phenylalkyl

rﬁdical in.which the alkyl portion céntains 1 to 4
carbon atoms), cycloalkyl radicals containing 3 to 6
carbon atoms, cyéloalken?l radicals containing 4 to 6

25 carbon étams, phenyl radicals (optionally substitutéd
with one or more atoms or radicals chosgn from halogen
atoms and ﬁlkyl radicéls containing 1 to 4 carbon atoms

or alkoxy radicals containing 1 to 4 carbon atoms),



3 cyano or carboxyl radicals or al koxycarbonyl radicals . 1n which

t'he al kyl portion contains 1 to 4 carbon at ons, - - a phenyl or a-
or [err]-naphthyl radical optionally 5 substituted with one or nore
atons or radicals chosen from hal ogen atons and al kyl radicals
containing 1 to 4 carbon atons or aBkoxy radicals containing 1 to 4
carbon atons, or a 5-nenbered aromatic heterocyclic radi cal
preferably chogpsné'em ¢abdxphdridicals odlalkssgiarbonyl radicals a
saturated heterocyclic radical containing 4 to 6 carbon atons, :
optional | y subshidhien whéhahmplqpormien contaimikyl tquﬂcnasb@mntalnlng 1
to 4 carbon atons, R3 represents an unbranched or branched
al kyl 15 radtums.contalnlng 1 to 8 carbon atons, an unbranched or

branched al kenyl radi cal contalnlgg 2 to 8 carbon
unbranched or branpheryhl Ryt eBdSrasphthyl Ei#&%ﬂ%l?ﬁFEP?%;%Ycarbon

atons, a cycl oal kyl radical containning 3 to 6 catgpon .a a phenyl
or a- or 20 puebBtirdpednyith emeqPr o‘ﬂ??% n%I"‘P'?S seH s’c'?‘%h"?%hs V\ﬁ’OIP‘Flé The or

di cal h f I I
e GLOms o Lo el PoEerene Ll OASLOBEY, AL koncatn i o8 koY1

hyd |, hyd Ik I
ayo;Fgﬁino Y ;gé y%%?%ﬁr%ﬁngﬁﬁﬁgﬁtQa%%gégx a?§€¥1nlﬂ%y dlalﬁylanlno
car boxyl , al k%;&é&ﬂogxbms?as?aw ?@gitaaaa{na.gsyzyie heterocyclic

dlalkylcarbanDy cyano, nitro and t uor onet hy _
radical preferably chosen from furyl and thienyl

10 radicals,
- or a saturated heterocyclic radicﬁl containing 4 to 6
carbon atoms, 6ptionally substituted with one or more
alkyl radicals containing 1 to 4 carbon atoms,

| R, represents an unbranched or branched alkyl

15 radical containing 1 to 8 carbon atoms, an unbranched
oi branched alkenyl radical containing 2 to 8 carbon
atoms, an unbranched or branched alkynyl radical
contaiﬁing 2 to 8 carbon atoms, a cycloalkyl radical
containing 3 to 6 carbon aéaﬁg, a phenyl or a- or

20 B-naphthyl radical optionally substituted with one ox
more atoms or radicals chosen from halogen atoms and
alkyl, alkenyl, alkynyl, aryl, aralkyl, alkoxy,
alkylthio, aryloxy, arylthio, ﬁydroxyl, hydroxyalkyl,
mercapto, formyl, acfi, acylamino, aroylamino,

25 alkoxycarbonylamino, amino, alkylamino, diélkylamino;
carboxyl, alkoxycarbonyl, carbamoyl, alkylcarbamoyl,
dialkylcarbamoyl, cyano, nitro and trifluoromethyl’

radicals, or a S5-membered aromatic heterocycle



radi cals, or a 5-nmenbered aromatic heterocycle
4 containing one or nore identical or different hetero at ons
chosen from nitrogen, oxygen and sul phur atons and optionally
substituted with one or nore identical - or different substituents
chosen from hal ogen atons and 5 al kyl, garyl, am no, alkyl am no,
di al kyl am no, al koxycar bonyl am no, acyl, arylcarbonyl, cyano,
carboxyl, carbagarhindhkybfiar 82naytre J@ehkitadrbana@yfferent Ohetero
al koxycar bonyl radicals, on the understanding that, in the
substituents oatbhe phesgh, fpomoniteogénpapkibyh and sdlphunratamsc
heterocyclic-radicals, the alkyl radicals and the al kyl portions of
the other radi eaisopbhbaahly subdtitutedcwibbnoneoor, mane ifdentidalal kenyl
and al kynyl radicals contain 2.to 8 carbon atons, and that the aryl
radi-cal s ozr diffenpntosubstituents] chaperhfronsbategen ahemsj@nd
Rlerr] represents - - an unbranched or branched al kyl radical
contai ni ng51 alkylyoagBYdar 8BBANGr oRREYRARIRGr aAtAREYIRRERANChed al kenyl
radi cal containing 2 to 8 cgrbon atons, an ugbr chef or “branched
al kynyl radi caPlEBXYSPRPRBYSaRing, (afKhn 25BLCaTPBR¥L, .C¥8RPhal kyl r adi cal
.containing 3 tgo_6,carbon at ons,, a,cyc] oal kenyl.radi cal _gontaining 4
S o ban”  SaPbaRkn 2 carnapoRl d Rahn fFLERRNE a1 s IV ERA-HRRER |
car bon atons, e ' i hgnally | deyif h one or
bPCaTpbRYLaRLEnPE BaREM; "ot the ungSHUERLALLE bt

nore substituen T 0gén at ons an roxy ( cal s,
al kyl oxy Fadlcﬁhsthe,subQG@EﬁéﬁbEgo% tRe‘phighP?) &LOGE: gUhRPKY¥AYL"And
radicals in whi ch each al kyl portioh contains 1 to 4 carbon atons,

10 aromatic heterocyclic radicals, the alkyl radicals and
the 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 phenyl or a- or S-naphthyl radicals, and

15 R, represents |
- an unbranched or branched alkyl radical containing 1
to 8 carbon atoms, an unbranched or branched alkenyl
radical containing 2 to 8 carbon atoms, an unbranched
or branched alkynyl radical containing 2 to 8 ca?bon

20 atoms, a.cycloalkyl radicgl containing 3 to 6 carbon
atoms,'a cycioalkenyl radical containing 4 to 6 carbon
atoms or a bicycloalkyl radical containing 7 to 11
carbon atoms, these radicals being optionally
substitutéd with one or more substituents chosen from

25 halogen atoms and hydroxyl radicals, alkyloxy radicals
containing 1 to 4 carbon atoms, dialkyamino radicals in
which each alkyl portion contains 1 to .4 carbon'atcms,

piperidino or morpholino radicals, l-piperazinyl



pi peridino or norpholino radicals, 1-piperazinyl

S radi cals (optionally substituted at position 4 with an al kyl
radical containing 1 to 4 carbon atonms or with a - phenyl al kyl radical
in which the alkyl portion contains 1 to 4 carbon atons), cycloal kyl
radicals containing 3 5. to 6 carbon atgnms, cycloal kenyl radi cal s
contai ni ng 4 to 6 carbon atons, optionally substituted phenyl

radical s, cyanPa@ic&pd bwyimmmlmtﬁﬁwm hmowition 4 reitltams in

whi ch the al kyl portion contains 1 to 4 carbon atons, 10 - or an
aryl radical ogixghatadicabstontdmtingth tmet czarbon afoms RDMELER 2 adi cal s
chosen from hal ogen atons and al kyl, al kenyl, alkynyl, aryl, aralkyl,
al koxy, apheghy balkyhryaddgal aby|wiich Wrddwl DTy | aPRdains
mercapto, fornyl, acyl, acylam no, aroyl|amno al koxycay bonyl am no,
am no, al kyl aninbe ﬁ.aakmmmms). cyckea sk |ra<§q.q'(§;(§,cgqnbw1n a:?barmyl ,

al kyl b | di al kyl ba |,

tr|¥lﬁg;oﬁg?KyF° 6 car%$3f§€9£§;rﬁﬁ%i cyanolE%é cals °°nfﬁlﬁég%1%rated or
unsaturated 4- to_6-nenb d 20 h I

substi tuted mnFﬂoﬁn%£§P°§r§tamﬁbr39§£erOf¥§d#€%?€d%5€?%qﬁﬁeéyﬁlto 4 carbon
at ons, and d

r adi cal contalﬁ?ﬁbcilfb gY%%?brﬁpé€%§%x§%ﬂ93§g$é%€ﬁ§g afiog;or Er;%cLzél

al kenyl radi cal, r éfén#ﬂgwﬁléﬁ éért;%ﬁOESntﬁﬂnH”?rESC@ed or

br anched alkyny adi ca carbon atons, a cycl oal kyl
radi cal carbon atoms,

COﬂ a| ni

10 - or an aryl radical 6ptiona11y substituted with one or

more atoms or radicals chosen from halogen atoms and
.'alky;, alkenyl, alkynyl, aryl, aralkyl, alkoxy, '

alkylthio, aryloxy, arylthio, hydroxyl, hydroxylalkyl,

mercapto, formyl, acyl, acylamino, aroylamino,

15 . alkoxycarbonylamino, amino, alkylamino, dialkylamino,
carboxyl, alkoxycarbonyl, carbamoyl, alkylcarbamoyl,
dialkylcarbamoyi, éyano, nitro, azido, trifluoromethyl
or trifluoromethoxy radicalsf
or a saturated or unsaturated 4- to 6-membered

20 heterocyciic fadical optioﬁaily substituted with one ox
more alkyl radicals containing 1 to 4 carbon atoms, and
R® represents an unbranched or branched alkyl

radical containing 1 to 8 carbon atoms, an unbranched

or branched alkenyl radical contéining 2 to 8 carbon

25 atoms, an unbranched or branched alkynyl radical
containing 2 to 8 carbon atoms, a cycloalkyl radical
containing 3 to 6 carbon atoms, a cycloalkenyl radical

containing 4 to 6 carbon atoms or a bicycloalkyl



containing 3 to 6 carbon atons, a cycloal kenyl radical containing 4
to 6 carbon atons or a bicycl oal kyl ' e

6 radical containing 7 to 11 carbon atons, these radicals bei ng
optionally substituted with one or nore substituents chosen from

hal ogen atons and hydroxyl - radical s,gal kyl oxy-radicals containing 1 to
4 carbon 5 atons, dial kylam no radicals in which each al kyl portion

contains 1 to4q33al0koptaihing Peitiodiln0 carbon atdiishhethese radicals

1- pi perazinyl radicals (optionally substituted at position 4 with an
al kyl radi cal being @Ptidnailly bubzt4d tuted withowheobxwnbirea phenyl al kyl 10
radical in which the al kyl portion contains 1 to 4 carbon atons),

cycl oal kyl r adiubatd tumnta whoged tfrol halogepamitomsaaods hydroxyd! kenyl

radi cal s containing 4 to 6 carbon atons, optionally substituted
phenyl radi calmadicals, alkyloxy cadisals centadndng: la/tiey 4o LpERo®ony |

radi cals 15 in which the al kyl portion contains 1-to 4 _carbon

at ons, 5 @toms eddelaming naskcalife iy whighwach: gdikydi keny|

or bicycl oal kyl radicals nay be optionallyrfubstituted wi th one or

more al kyl rad@Q&hion santaing 11 4, 4 cagpon ahomsy pippridino or

Preferably, the aryl. radical,s I ch can bhe . r efnr esent d/ or

R4 are phenyl ioljno radi 1!;i§%ﬁﬂﬁﬂzﬁqxh(§5 Qﬁ)ﬁtﬁghq%ééga}tituted
with one or ol Q or_.nadi.c «GhO fal; Qe atons 25

- (fluorine, 'chls&qsntg:'%‘%e?man@é,p?sol&q%e aéa}dﬁg’f ia?/-{],alm rl@:fﬁkeny'l , al kynyl,

.aryl , arylal kyéonﬂi‘iﬁ?% 1a|é<&/ |4 rHﬂ:’bon atoms or with a phenylalkyl

10 radical in which the alkyl portion contains 1 to 4
carbon atoms), cycloalkyl radicals containing 3 to 6
carbon atoms, cycloalkenyl radicals containing 4 to 6
carbon atoms, optionally substituted phenyl radicals,
cyano or carboxyl radicals or alkyloxycérbonyl radicals -

"15 in which the alkyl portion'contains 1 to 4 carbon
atoms, _
on the understanding that the cycloalkyl, cycloalkenyl
or bicycloalkyl radicals may be optionally substituted
with one or more alkfl radicals containing 1 to 4

20 carbon atoms. _

Preferably, the aryl radicals which can be
represented by R, and/or R, are phenyl or a- or
8-naphthyl radicals optionally substituted with one or
more atoms or radicals éhoéén from halogen atoms

25 (fluorine, chlorine, bromine, iodine) and alkyl,
alkenyl, alkynyl, aryl, arylalkyl, alkoxy, alkylthio,
aryloxy, arylthio, hydroxyl, hydroxyalkyl, mercapto,

formyl, acyl, acylamino, aroylamino,



aryl oxy, arylthio, hydroxyl, hydroxyal kyl, nercapto, formyl, acyl,
acyl am no, aroyl.am no, ' 7

al koxycar bonyl am no, am no, al kyl anmi no, dial kyl am no, car boxyl ,
al koxycarbonyl, carbanoyl, dial kyl carbamoyl, cyano, nitro, azido,
trifluoronethyl and trifluoronmethoxy 7adicals, on the understandi ng

that 5. the alkyl radi-cals and the al kyl portions of the other

radi cal s cont aialkbxyeatbonylamiaboomaminbat alkylamiony| dialkydaminplynyl
radi cals contain 2 to 8 carbon atons and that the aryl radicals are
phenyl or a- orcarboxylnapiioxycarbonyddi cairbamoyd, dialkylcarbpmeydrap|y,
the heterocyclic radicals which can be re resented by R3 and/or R4
are 5-nenber ed cyano, misweti @zidcer SEYLNOTORS a@gnt ai ni ng one or nore

identical or different atons chosen from ni tr en, and sul phur
atgms, opti ona|qr>;f§mqntqﬂhea=mqaﬁw _ H&d@“&?ﬁ%& I t&a di f f erent
su Stituents chgsen om_hal o ato fluori.ne, I_n om ne,

i odi ne) anc al l&}"te Yealﬂa% rﬂn%gq:f‘ q‘i‘ aPEEions o %%’mgth%&

radi cal s cont ai to car at0 KO ai ni ng
1 to 4 carbon. aﬁaéﬁg’ 6"?fr dﬁ? g'q: rad:ggaar s?ncc?rﬁog Hi )r%laga %ig& on

at ons, am no oYo %Y carbon
at ons, dial kyl am no r ﬁ@'alﬁrsatﬁé%n | C Jh}e{‘g’f? agos ¢ dgio;%%# %(gﬁit ains 1
to 4 carbon at Y radicaf@@:‘@lp‘i'xéﬂ}l"\’fﬁxc et s F-HaghHylon

contains 1 to 4 5 ca on atons, al koxycarbonyl am no radi cals containing
1 ' radicals. _

10 Preferably,'Ehe heterocyclic radicals whieh
can be represented by R, and/or R, are S5-membered
aromatic heterocyclic radicals containing one or more
identical or Aifferent atoms chosen from nitrogen,
oxygen and sulphur atoms, optionally substituted with

15 one or more identical er different substituents.chosen
from halogen atoms (fluorine, chlorine, bromine,
iodine) and alkyl radicals containing 1 to 4 carbon
atoms, aryl radicals containing 6 to 10 carbon atoms,
elkoxy radicals containing 1 to 4 carbon atoms, aryloxy

20 radicals containing 6 to 10 carbon atoms, amino
radicals, alkylamino radicals containing 1 to 4 carbon
atoms, dialkylamino radicals in which each alkyl
portion contains 1 to 4 carbon atoms, acylamino
radicals in which the acyl portion contains 1 to 4

25 carbon atoms, aikoxycarbénylamino radicals containing 1
to 4 carbon atoms, acyl radicals containing 1 to 4
carbon atoms, arylcarbonyl radicals in which the aryl

portion contains 6 to 10 carbon atoms, cyano, carboxyl



to 4 carbon atons, acyl radicals containing 1 to 4 - carbon atons,

~dryl carbonyl radicals in which the aryl portion contains 6 to 10
carbon atons, cyano, carboxyl . 8
or carbanoyl radicals, alkylcarbanoyl radicals in which - t he al kyl
portion contains 1 to 4 carbon atons, 8 di al kyl carbanmoyl radicals in
whi ch each al kyl portion contains 1 to 4 carbon atons or
al koxycar bonyl ot adagbafioyd radﬂcabsphalhplahkbaqopbrradncabntannuhicho 4
car bon at ons. More especially, the present invention

rel ates to thetheodlkyd pbryitonrebntainalh to)4i pawhophatoms, Ra represents
a hydroxyl radical, an al koxy radical 10 containing 1 to 4 carbon atons,

an acyl oxy r addéalkylcarbawaydi nadicaleoin Eb}ﬁbneafbnﬂlbYlaﬂ°5Fk%%yacetoxy
radi cal in which the alkyl portion contains 1 tog

ato and -
Rb ‘represents a°n§éFB§en &90ﬁ1°2rb°n at?@5r9§eﬁ%§°§yﬁ?ﬁPBB¥i Gn?ﬁgsa
radi.cal of _general forpula (I %f} P EL ] resents a benzoyl
r adi cal 55 dp HhFﬁblEQF RLEPEY - BP °Pn°ﬂﬂ Bh ﬁ[i ?eﬁ?ﬁggﬁts atert-

butyl radical and R[err] represents an al kyl radical containing 1 to
6 carbon at oms2tSRS alkenyl radi cal containing 2 to 6 carbon atons, a
cycl oal kyl radi cal t OlRveAtPBANY! radical

optionally substltuted wrﬁﬁgoﬁgggggﬁg%g g ﬁE ihve Elfferent at ons

or radicals ChQ%iQtLQO@%h%th§QOQEQE§ of gen@&h!OEbEﬂulﬁth§|ﬂﬁ)wﬁﬂdha|ky|
(rmethyl), alk oxy), dial kylam no (di-nethylam no), acylam no
25 (acetyla”k20£epebzaﬁxsaabayakaﬂyn0r£a25a1, an alkoxy radical :
10 containing 1 to 4 carbon atoms, an acyloxy radical
containing 1 to 4 carbon atoms or an alkoxyacetoxy
radical in which the alkyl portion contains 1 to 4
carbon atoms and R, represents a hydrogen atom, 2
represents a hydrogen atom or a radical of géneral
15 formula (II) in which R, represents a benzofl radical
or a radical R,-0-CO- in which R, fepresents a tert-
butyl radicai and R; represents an alkyl radical
containing 1 to 6 carbon atoms, an alkenyl radical
containing 2 to 6 carbon atoms, a cycloalkyl radical
20 containing 3 to 6 carbon‘atqms,-a phenyl radical
optionally substituted with oné or more identical or
different atoms or radicals'chosen frbm halogen atoms
(fluorine, chlorine) and alkyl (methyl), alkoxy
(methoxy), dialkylamino (dimethylamino), acylaﬁino
25 (acetylémino), alkoxycarbonylamino (tert-
butoxycarbonylamino) or trifluoromethyl radicals, or a
2- or 35fury1, 2- or 3-thienyl or 2-, 4- or 5-thiazolyl

radical, and Ry represents a phenyl radical optionally



but oxycar bonyl am no) or trifluoronethyl radicals, or a 2- .or 3-furyl,

2- or 3-thienyl or 2-, 4- or 5-thiazolyl radi cal, and R err]
represents a phenyl radical optionally

9 substituted with one or nore-identical or different atoms or
radi cal s chosen from hal ogen atons and al«yl, al koxy, am no,

al kyl am no, di al kyl am no, acyl am no, alkoxycarbonylaﬁ1no azi do,

trifl uoromet hydusstul tutdd iwiltho romree tdromoreadidemtsicadr o i fifirex®nthi enyl or
2- or 3-furyl radical, and R err] represents an optionally

substituted alatdms ek cdicmitsichiospnl finomi hadagen atoms ansimlkyl,

Still nore especially, the present invention 10 _relates to the products
of general foraRlery. )an;qqzq,,,{«.,a@qkylam:.nqqa diadkydaminoy Wﬁi’rlt?g&?%t omor a

hydr oxyl or acet yl oxy or, net hoxyacet oxy..r adi cal represents a
hydr ogen at omakk Q’Btﬁ%éé?ﬂiélad“%r@gﬁﬁi d:rﬁ ugrmethi’rqa(ﬂ’@a of general

f I [1) i a b di.cal

rié?‘é[a? (R][se?ri fed hsonaneien Eq”a@ﬁ? e, of aéare el L"%m?[ radi cal
an err repizesent A d ut s eyl PULe gllghexyl
henyl , Uryh Apaicaly and K3 PrEhenes 4 Rb i cn

i-Uhiazol 1 oryoldy %4 i Sl q&{gmlé%”ésm il PhE
radi cal optlona subs |tu W ila. ogen atom and R err]

represents an %gﬂg. radi cal containing 1 to 4 carbon atons.
The products of. general formula (1) in which . Z represents a radical

of general formula (11) gisKl dore especially, the present invention

10 relates to the products of general formula (I) in which
R, represents a hydrogen atom or a h&droxyl or
acetyloxy or metho#yacqtoxy radical and R, represents a
hydrogen atom, Z represents a hydrogen atom or a |
radical éf general formula (II) in which R, represents

15 a benzoyl radical or a raaical R,-0-CO- in which R,
represents a tert-butyl radical and R; represents an
isobutyl, isocbutenyl, butenyl, cyclohexyl, phenyl,
2-£ury1; 3-furyl, 3-thieny1,13-thieny1, 2-thiazolyl,
4-thiazolyl or 5-thiazoly1_rad;ca1 and R, represents a

20 phenyl radical opﬁionally substituted with a halogen
atom and R; represents an alkyl radical containing 1 to
4 carbon atoms. |

The products of general formula (I) in which
Z represents a radicai of general formula (II) display
25 noteworthy antitumour and antileukaemic préperties.
According to the present invention, the
products of general formula (I) in which R, represents

a hydrogen atom or an alkoxy, acyloxy or alkoxyacetoxy



25 noteworthy antitumour and antil eukaem c properties.

According to the present invention, the products of general formula
(I') in which Rerr] represents a hydrogen atom or an al koxy, acyl oxy
or al koxyacet oxy _ : 10 radi cal ,
Rlerr] represents a hydrogen atomand R efg], Rerr] and Z are defined
as above may be obtained by the action of an al kali netal -halide

(sodi um chl ori dggjsgdi UR) i PébAEsents a POydESHeMN dtoirdnke)RA" RN arldk @ i

netal azide (sodium 5 azide) or a quaternary amonium salt or an al kal

net al phogpbatierofed AEOAD6VeChageBar ebtadnedl by the action of

[err] In which Z[err] represents a hydrogen atomor a

radi cal of an gtkelil méealuhalide) (sodihmcbhEBbridé, aaddiimr iddide,
defined as above or a radical of general fornula: .

[err] 10 poteksitmREdnoridedl SFecan]aikalichehall azideoleodin® eit her
R6 represents a hydrogen atomand Rl err] represents a group

prot ect i ng5t heagjdedxpr Augvaternasy ﬁ?@@ﬂ}“&nﬁaﬁFePF]aPoglFﬁéF metal {,

a saturated 5- or 6-nenbered heterocycle, RLerr] and fLerr]
phosphate on a product of general formula:

(1)

in which Z, represents a hydrogen atom or a radical of
general formula (II) in which R; and R, are defined as

above or a radical of general formula:

RII\N ’-RG 0

y /\)\ av)
OR, |

10  in which R, and R; are defined as above, and either R¢
represents a hydrogen atom and R, represents a group
protecting the hydroxyl function, or R; and R, together
form a saﬁuratéd 5- or 6-membered heterocycle, R, and Rg
are defined as above, R, represents a hydrogen atom or

15 an alkoxy, acyloxy or alkoxyacetoxy radical or a
protected hydroxyl radical, preferably a 2,2,2-

trichloroethoxycarbonyloxy radical, and R, represents a



are defined as above, R err] represents a hydrogen atomor 15 an al koxy,

dcyl oxy or al koxyacetoxy radical or a prot ected hydroxyl radical,
preferably a 2,2, 2- trichl oroet hoxycarbonyl oxy radical, and R err]
represents a hydrogen atom or alternatively Rerr] and
Rlerr], together with the carbon atomto which they are attached, form
a keto function, to obtain a product of general fornula:

[err] hydrogen aBoMii 68 Ziterhatiyrely|R, RimdrR,, Rlogetheandviliter r]

are defined as above, 5 foll owed, if necessary, by replacenment of the
protective grodwpebeagbohyabbsr td which theypaveecsttached, foymoapketo

represented by R err] and/or by R err] and R err] by the hydr ogen
at ons. _ function, Genebthly, athroduattefngenepalffermulan an 10
organi ¢ sol vent chosen from ethers (tetrahydrofuran, di i sopropyl
ether, nethyl, tert-butyl ether) and By, nitriles (acetonitrile), alone
or m xed, at a ~tenperature b&®y€er)-20[err]C and the boiling point of
the reaction m xture. 15 ¢ A product of general formula
(V) in which Zerr] represeqts iP»gen atom or a radical " of
gener al formula (11), Rerr]= @ hydr ogen (@ om or a

Z-0m "o

H

in which 2,, R,, Rs, R, and R, are defined as above,

5 followed, if necessary., by replacement of the
protecﬁive group borne by R, or of the protective
groups represented by R, and/or by Rs; and R, by the
hydrogen atoms.

Generally, the reaction'is performed in an

10 organic solveht.chosen from ethers (tetrahydrofuran,
diisopropyl éther, methyl, tert-butyl ether) and
nitriles (acetonitrilé), alone or mixed, at a
temperatﬁre bétween 20°C aﬁd the boiling point gf the
reaction mixture.

15 A product of general formula (V) in which Z,
represents a hydrogen atom or a radical of general
formula (II),.Ra represents a hydrogen atom or a |
hydroxyl radical, an alkoxy radical containing 1 to 4
carbon atoms, an acyloxy radical containing 1 to 4

20 carbon atoms or an alkoxyacetoxy radical in which the

alkyl portion contains 1 to 4 carbon atoms and R,



hydroxyl radical, an al koxy radical containing 1 to 4 car bon atons,
an acyloxy radical containing 1 to 4 20. carbon atons or an al koxyacet oxy
radi cal in which the al kyl portion contains 1 to 4 carbon atons and
Rb . 12 represents a hydrogen
atom or alternatively Ra and Rb, ~toggether with the carbon atomto

whi ch they are attached, forma keto function, is identical to a

product of gengeprebantsl 8 hiirogén atom, or alterhheigelgrR, andnRja (V),
when Z[err] represents a radical of general formula (1V) and when

R6 represents gogethegewithotheRéapbehecatbhytoephésbntbey are a
nmet hoxynmet hyl , 1-ethoxyet hyl, benzyl oxynet hyl ., trinmethylsilyl,
triethylsilyl, attacheder fprtw ankelpl Sungtdchoxjiseidpntipadz FPorycar bonyl or
tetrahydropyrranyl radical, or alternativel¥, when Rl err] and Rlerr]
t oget her form produetoofcigenerad Eormuda I): preferably an oxazolidine
ring optionally nonosubstituted or gemdi substituted at position 2.

5 Repl acenedn &het gengradeEorpulsg ¥ MPER: f1 and/ or

15
by 8 hyaroxyl - FARESRERGEp GEALoal a5oReBRRY. TOEREIA A 3n Phe P oRat ure,
o Sonh oot B, sppeseREA°K’ nyBRogeh RS, BLoEHAeHEBE T CRbzcfupitch 0o
a0 Rl o o AR A s ARl o0 cal
t:imethylsilyl, triethylsilyl, _
10 f-trimethylsilylethoxymethyl, benzyloxycarbonyl or
tetrahydropyrranyl radical, or alternativély, when' R¢
and R, together form a heterocycle, the latte; is
preferably an oxazolidine ring optionally
monosubstituted or geﬁ-disubstituted at position 2.
" 15 " Replacement of the protective'gfoups R,
and/or R, and R, by hydrogen atoms, and where
appropriate of R, by a hydroxyl radical, may be
performed, deéending on their nature, in the following
manner: |
20 1) when R; represents a hyd:dgen atom and R, represents
a group protecting the hydroxyl functibn, and R,
represents an alkoxy, acyloxy or alkoxyacetoxy radical,
- replacement of the protective groups by hydrogen atoms
is performed by means of éﬂ inorganic acid
25 (hydrochloric acid, sulphuric acid, hydrofluoric acid)
or organic acid (acetic acid, methanesulphonic acid,
trifluoramethﬁnesulphonic acid, p-toluenesulphonic

acid) used alone or mixed, working in an organic



is performed by neans of an inorganic acid 25 (hydrochl oric acid,

sul phuric acid, hydrofluoric acid) or organic acid {(acetic acid,
nethanesulphonlc aci d, trifluoromethanesul phoni c acid,

p- t ol uenesul phonij c acid) used alone or m xed, working in an organic
13 sol vent chosen from al cohols, ethgrs, esters, aliphatic

hydr ocar bons, hal ogenated al i phatic hydrocarbons, aromatic

hydr ocar bons Golvidnt lchdsiin Friohadcahidls,Olethers,helstess,- 2Qiphdtde] err] C
5 2) when Rerr] represents a hydrogen atomand Rlerr] represents a

group pr ot ect ihygilrideaxbeasg x halogenited aldghRitder hydrocarbpnesent s a

2,2,2-trichl oroet hoxycarbonyl oxy radical, repl acenent of the
protective gr @neorAtda fhyidroserbonse ¢r nitridesr athe temperasusedoferi bed
above under 1) and that 10 of R[err] by treatnment with zinc, optionally in
conbi nati on betwgem -d@pad 60F cbhe presence of acetic acid at a
tenperature of between 30 and 60[err]C, _or by neans of an | norgani c or

organic ad d flchBen RedrSPRLELP saC'l BYGFOQGR agew; pRALRy GrEPFeBPREFon i n
an aliphatic al cohol 15 taln o 3.carbon .at ons t hanol ,
cthanol s B AR PTG RLIRA A TR &nafraﬁcﬁﬁgﬁ'cae&"& o i
acer ate, |1 SOpr, Oegﬁ]bl ngﬁ:t At e’z 5 l}u%\ij:.ci(i%tr% %}xoﬁcta%%omlo:% LA Of 1 ne,

optionally in'c d R err ]

together for mz%p'iac%e@xﬁ”%?%"ed Protec%%.w ?L'F’%Fgr hﬁg%&%g?rz?.gﬁ ore

especially an oxazol i ng of genera
under the conditions described above under 1) and that

10 of R, by treatment with zinc, optionally in combination
with copper, in the presence of acetic acid at a
temperature of between 30 and 60°C, or by means of an
inorganic or erganic acid such as hydrochloric acid or
acetic acid in solution in an aliphatic alcohol

15 containing 1 to 3 carben atoms (methanol, ethanoi,
propanol, isopropanol) or in an aliphatic ester (ethyl
acetate, isopropyl acetate, n-butyl acetate) in the
presence of zinc, optionally in combination with
copper, _

20 3) when Rsland R, together form a 5- or 6-membered |
saturated heterocycle, and more especially an

oxazolidine ring of general formula:

R,-N_ O (VD
X
R, Ry
in which R; is defined as above and R; and Ry, which may

be identical or different, represent a hydrogen atom or



in which Rerr] is defined as above and R err] and R err], which may

- be identi
14

phenyl radi cal

cal

or different, represent a hydrogen atom or

an al kyl radical containing 1 to 4 carbon atons, or an
aral kyl radical in which the alkyl portion contains 1 . to 4 carbon
atons and the aryl portion preferably 14 represents a phenyl radical
optionally substituted with 5 one or nore al koxy radi cals containi
to 4 carbon

an aBtflFradicadl céntaimiigal ¢5 of adadlion I£L4uniH Lo gh a
optionally substituted with one or nore al koxy

ng 1

radi cal s cont caralkyl tadiecabriwiichstheralkyl pattisomaiontaeinsR(lerr |
represents an al koxy radical 10 containing 1 to 4 carbon atons or a

tri hal omet hyl to 4 caxbbratomsamd the Gyl @rettidn @retfextabiyt

substituted with a trihal onmethyl radical such as trichl oromet hy
Rl err] represerepresents cycphenyinragical optionakly isubstifuted wikh

Rlerr], together with the carbon atom 15

forma 4-

hydr ogen

20 dependi n
foll ow ng man

r adi cal

| and

to which they are attached,

0 P%r\%‘érwe alko:ﬁ:r Fpdigal R eentaining e e hrariAtxy or
al koxyacet oxy or 2- trlchloroetmaggarbonylox radi cal ,
repl acenent

tomey @ cith Hk TARL G RFOESRRLG S oR Efﬁnta’ﬁtFI%err]

PR #ﬁ%ﬁ?&ﬁeﬁ‘lﬂ%ﬁ] »&,ﬁrgﬁ}t gial Jmy e sLd

by
rmed,
in the

rf
tert-but oxycar ony’fY radJ'ca]"';'cl %%1 g'lfr &4 ndc ki rrrF] |'ch°rrray be

i denti cal

ar

10

15

20

25

alternatively R, represents an alkoxy radical
cohtaining 1l to 4 carbon atoms or a trihalomethyl
radical such as trichloromethyl or a phenyl radical
substituted with a trihalomethyl radical such as
trichloromethyl and R, represents a-hydrogen atom, or
alternatively Ry and Ry, together with the carbon atom
to which they are attached, form a 4- to 7-ﬁembered
ring, and R, represents an acyloxy or alkoxyacetoxy or
2,2,2-trichlﬁroethoxycarbonyloxy radical, replacement
of the protective group formed by R; and R, by hydrogen
atoms and of R, by a hydroxyl radical may be performed,
depending on thé meani_ngé of Ra,. Ry, Rg and Ry, in the
following manner: |

a) when R, represents a teré—butoxycarbonyl
radical and Ry and Ry, which may be identical or
different, represent an alkyl radical or an arélkyl
(benzyl)'or aryl (phenyl) radical, or alternatively k;
represents a trihalomethyl radicél or a phenyl radical
substituted with a trihalomethyl radical and R4

represents'a hydrogen atom, oxr alterhatively Ry and Rg -



different, represent an al kyl radical or an aral kyl 25 (benzyl) or aryl
(phenyl) radical, or alternatively R err] represents a tri hal onet hyl
radi cal or a phenyl radical substituted with a trihal omethyl radical
and Rl err] represents a hydrogen atom or alternatively Rerr] and

R err] 15 15 together forma 4-
to 7-nmenbered ring, treatnent of the ester of general formula (V) wth

an inorgani ¢ Qogether®'fiH @ A tho WiieanbaHUdD Hiind,© tireatmeditg@d chweol vent
such as an alcohol yiel ds the product of general 5 f or mul a:

[err] ester off gdtieraIRFsrulaR] @) lwith @ lindgamile and Rlerr] are
defi ned as above, which is acyl ated by neans of benzoyl chloride in
whi ch t hergdieiny ladidyg wiserptapmadgni sshebsin tant exrganilyy swarent of
t henoyl chloride, of furoyl chloride or of a product 10 of general
formul a: such as an alcohol, yields fjhs Hjradush f general (VI11)
in which Rlerr] is defined as above and-X represents a. hal ogen at om
(fluorine,Schitesmedaor a residue -O-Rerr] or -OCOORerr], to
obtain a product of general formula: ' [err]

(VD)

in which R,, R,, R3, R; and R; are defined as above,
which islacylated by means of Senzoyl chloride in which
the phenyl ring is optibﬁélly substituted or by means
of thenoyl chloride, of furoyl chloride or of a product
10 of general formula:
R,-0-CO-X ' (VIII)
in which R, is defined as above and X represents a
halogen atom (fluorine, chlorine) or a residue -O-R, or
-0-C0-0-R,, to obtain a product of general formula:
Ry |
Rigg O

(IX)



16 in which Rerr], Rerr], Rerr], Rerr], Rerr] and Rerr] are
defi ned as above, . in which the protective group Rlerr] when it
represents a protected hydroxyl radical, is replaced, if necessary,
by a hydroxyl radical. 5 Preferably t he product of genera
formula (V) Is treated with formc ggid at a tenperature in the
region of 20[err]C. Preferably, the acylation of the
product of in WR{SRAR f g UK, ( Ry dRanE; aire deefizoed ahlabowks in 10
whi ch the phenyl radical®is optionally substltuted or by neans of
thenoyl chiori gg, waichuthyl pedtectilee ogrodp R,, whempriddusprssepdireral
formula (VIIl) is perfornmed in an I nert organi c sol vent chosen from
esters such aspebhgtted hydeoxyht zadicadbs opy| repbaced, oif mecegsartet ate
and 15 hal ogenat ed al i phatic hydrocarbons such as di chl or onet hane
or 1,2- dlchlorbEthahrdrPnY1hea§¥9§bnce of an |norganic base such as
sodlun1b|carbonate or -an ganj ¢ base such_as trie | am g
reaction i§ perforﬁﬁﬁfaFaleeﬁBEerﬁ¢%°Bf°5e¥ﬁ%€ a ﬂﬁm%gTeF ?C and
20 preferably in the region 2 % g% rably,

repl acenent of 1BhE¥pRERECTLTR orid g?ﬁ ézﬁfe?rfeﬂﬁﬁﬁaF?r?eb Aits a

. 2,2, 2- trlchloroethoxycg Qggéloxy radical, is perforned under the
condi tions desEPPBHER fbo hder 2) 25 b) when Rl err]
represents an optlonally st t 8%! okaghe aukbegeyl or
furoyl radi cal or arFE drea R[E%g %gEE§EE mﬂf a%F?]uls defined as

above, R err] LeREeasNEdrAul¥d(eRs et ALAE 88 §|Bgﬁ¥oyl chloride in

10 which the phenyl radical is optionally substituted or
by means of theﬁoyl chloride, of furoyl chloride or of
a product of genefal formula (VIII) is performed in an
inert organic solvent chosen from esters such as ethyl
acetate, isopropyl acetate or n-butyl acetate and

15 halogenated aliphatic hydfocarbons such as
dichloromethane or 1,2-dichloroethane, in the presence
of an inorganic base such as sodium bicarbonate or an
organic base sucﬁ as triethylamine. The reaction is -
performed at a'temperature of between 0 end 50°C, and

20 preferably in the reg;on of 20°C.

Preferably, replacement of the protective

group R,, when it represents a
2,2,2- tr1chloroethoxycarbonyloxy radical, is performed
under the conditions described above under 2).

25 b) when R, represents an optionally
substituted benzoyl radical, a thenoyl or furoyl
radical or a radical R,0-CO- in which R, is defined as

above, R; represents a hydrogen atom or an alkoxy



17 radical containing 1 to 4 carbon atons or a phenyl radi cal
substituted with one.or nore al koxy radicals containing 1 to 4.carbon
atons and Rlerr] represents a hydrogen atom repl acenent of the
protective group 5 formed by R6 and R7 by hydrogen atons is performed in
t he presence of an inorganic acid (hydrocfyoric acid, sul phuric acid)
or organic acid (acetic acid, nmet hanesul phoni ¢ acid,
tr'f|UOfO”Etha&%ﬂﬁbﬁhoebatQEhdng 1 toP4t ehiBoasHkphsnbe acpﬂknyied al one or
mxed in a 10 stoichionetric or catalytic anmount, working in an

or gani ¢ sol veniradieagn substitutedowi thebher or nsreralkoxy radicphstic

hydr ocar bons, hal ogenated aliphatic hydr ocar bons and aromatic

hydr ocar bons akcoatadmiegatiute 4 carboh B&owscand]lBganepEefentPE and
preferably between 15 and 15 30[err] C, and replacenent of the protective
group R err] whydrogen ajtiom,cmpepdacement) of EhFrP§ﬁFGF&é¥ﬁoS§8&Pbonyloxy
radi cal, by a hydrogen atomis perfornmed.under the ndi t L ons

descri bed &ov&ormes by) R; and th)bm mg?’ép‘?'é%ﬂt%s aﬂe’é RERFAcER Y|
radical and Rlerr] and 20 R7 are defined as N |nt ahove,

repl acenent of e Presence of.an JROFEFRIRAHT ﬂ?&é)etﬁ’réfoﬁ Sfirst

performed by wor ynder e aC|d condi tiQq ri4 bed in point 1)
above, and Ra |5§ﬁt ﬁlci't,gé TN AE g;s)p(ragﬁrt’l at %ﬁ c"y a hydr oxyl

radical by tr eat aé'xo saﬂlplhonrlca% alﬂﬁ%l%?fdg{ﬁ tHandbulPhoidld Q.'&:.‘af a zinc

hal i de ons mhl 'dohot  a e renalnder of

the nol ecul e. ?'Eec{l%éﬂés&lgﬁiﬁllﬁalddlﬁ)t Rfdd RllodeS or mixedliOlaTEd by the

action of ammor a 1 n an aqueous-
10 stoichiometric or catalytic amount, working in an

organic solvent chosen from alcohols, ethers, esters,
aliphatic hydrocarbons, halogenated aliphatic |
hydrocarbons and aromatic hydrocarbons at a temperature
of between -10 and 60°C, and preferably between 15 and
15 30°Cc, and replacement.df the protective jroup R,, when
it represents a 2,2,2-trichloroethoxycarbonyloxy
radical, by a h&drogen atom is performed under the
conditions described above under 2).
4) when R, representslap alkoxyacetyl radical and R, and
20 ' R; are défined.as in'point'i) above, replacement of the
protectivg group R, by a hydrogen atom is first
performed by working under the acid conditions
described in point 1) above, and R, is then replaced,
where appropriate, by a hydroxyl radical by'treatmént
25 in an alkaline medium or by the action of a zinc halide
under conditions which do not affect the remainder of
the molecule. Generally, the alkaline treatment is

performed by the action of ammonia in an aqueous-



18 al cohol i c nmedium or of hydrazine hydrate in an al coholic
nedi um at a tenperature in the region of 20[err]C. GCenerally, the
treatment with a zinc halide, preferably zinc iodide, is performed in
methanol at a 5 tenperature in the region of 20[err]C. 5) when
Rlerr] represents an al koxyacetoxy radi cgg and R err] and Rlerr] are
defined as in point 3-a) above, repl acenent of the radical Rerr] by

a hydroxyl ragdheghol3cPRelioueerbyf hydrakifnat Kparate £ ankal i ne nmedium or
by treatnment with a 10 zinc halide under the conditions described in

poi nt 4) alabhveicanddiim producempérgeneealinf theukregivh) obbt ai ned
I's then treated under the deprotection and acyl ation condi tions
described in poi°ct. Seapraldye. the treS8rmentnwiEbr a] zingr badide. an

al koxyacet oxy .radical and R6 15 and Rlerr] are defined as in point 3-b)
above, repl acpweferably zipt dndidedi g PrREEprmedyin mekhaRel fkdRcal is
perfornmed by treatnment in an alkali nediumor by treatnment with a
zi nc hal i & uteaperpsugendn: thes regieni BEI2PRCpoi nt 4) above, and

t he product obtained is then treated under 20 t he coadit*ons described in
point 3-b) ab&leWhen R, represents 3f.alkgRVREeEPXYFRFEFALPRAIRe (111) in

LD or geRRL bR AREERO ks ChcBbaRE, SEATLfhoRe! bR 2
a product of %&n%$§ rggﬁgghaha by a hydroxyl radical is performed by
treatment in an alkaline medium or by treatment with a
10 zinc halide under the conditions described in point 4)
above, and the product of general formula (Vi) obtained
is then treated under the deprotection and acylation
conditions described in point 3-a) above.
6) when R, represents an alkoxyacetoxy radical and Rg
"15 and R, are defined as in point 3-b) above, replacement
of the radical R, by a hydroxyl radical is performed by
treatment in an alkali medium or by treatment with a
zinc halide under the conditions described in point 4)
above, and the product obtained is then treated under
20 the conditions described in point 3-b) above.
The product of general formula (III) in which
Z, represents a radical of general formula (II) or a
radical of general formula (IV) may be obtained by

esterification of a prdduct of general formula:



19 [err] in which Rlerr] and

R err] are defined as above, and R err] represents a hydrogen atom or
an al koxy, acyl oxy or al koxyacet oxy .radi cal or. a protective hydroxyl
radi cal, and Rl err] represents a hydrogen atom by neans of an acid %
of general formula: 19l err] ' in which Rerr]
and R err] are defined as above, either R6 represents a hydrogen atom
and R[err] represents a group _protecting the hydroxyl function, and
or Rerr] and R err] togetheﬂgiorn1a saturated 5- or 6-nenbered

het erocycle, 10 or a derivatigg 8f Y hi(§_sg,(p,‘,i.g],:'3 to obtain an ester of
general forml a: Ay 20

[err]

(X)

in which R, and R; are defined as above, and R,
represents a hydrogen atom or an alkoxy., acyloxy or |
alkoxyacetoxy radical or a protective hydroxyl radical,
and R, represents a hydrogen atom, by means of an acid

5 of general formuia:

RisyReg

AN b e
O-R,.
in which R; and R3 are defined as above, either R
represents a hydrogen atom- and R, represents a group
protecting the hydroxyl function, and or Ry and Ry
together form a saturated 5- or 6-membered heterocycle,
10 or a derivative of this acid, to obtain an ester of

general formula:



in which Rerr], Rerr], Rerr], Rerr], Rerr], Rerr], Rerr] and Rerr]
~dre defined as above, followed, if necessary, by replacenment of the-
protective groups represented by Rerr] and/or R err] and R err] by
hydrogen atons, and, where appropriate, Rerr] when it 5. represents an
acyl oxy or al koxyacetoxy radical or a 20 protected hydroxyl radical, by a

hydr oxyl radi cal, under the conditions described above for replacenent
of the protective groups of the oduct of general formula (V) in
which Z[err] represents a radical of eral formula 10 (rv).

The esterification by neans of an-aq{d?on general formula (XI) may be
performed in the presemgg R of a WIndensORPAQENt (carbodiim de,

reactive carbonaté)hﬁnﬁgan acti v, P hgent (am nopyridines) in 15
an organi c solvent (ether,z esjjer, iles, al i phatic

hydr ocar bons, hal ogenatge A Dl dcar bons, a@IRatic

hydr ocar bons) at a tenpératggg' 2IWRENTOLl0 and 90[err] C

The esterification nmay al so carri €0 usi ng the acid of general
formula (XI) in an anhydride HG mg in the presence of an
activating agent OCOR 21

(am nopyridines) in an organi c sol vent f%ghers, esters, ket ones,
nitriles, aliphatic hydrocarbons, hal ogenated al i phati c hydrocarbons,

aromatic hydrogarbong) gt g , g , REMPRIAINIE Of Y ¥eedrd ap¢ifakens] C
above, followed, if necessary, by replacement of the
protective groﬁps represented by R, ahd/or R; and R, by
hydrogen atoms, and, where appropriate, R, when it

5 represents an acyloxy or alkoxyacetoxy radical or a
protected hydroxyl radical, by a hydroxyl radical,
under the conditions described above for replacement of
the protective groups.of'the product of gene¥a1 formula
(V) in which Z, represents a radical of general formula

10 (V). |
The esterification by‘means'of an acid of
general formula (XI) may be performed in the presence
of a condensing agent (cafbodiimide, reactive
carbonate) and an activating'agent (aminopyridines) in

15 an organic solvent (ether, ester, ketones, nitriles,
aliphatic hydrocarbons, halogenated aliphatic
hydrocarbons, aromatic hydrocarbons) at a tempeiature
of betweén -10 and 90°C.

The esterification may also be carried out

20 using the acid of general formula (XI) in an anhydride

form, workihg in the presence of an activating agent



5 The esterification may al so be carried out using the

dcid of general formula (XI) in halide form or in anhydride formwth
an aliphatic or aromatic acid, optionally prepared in situ, in the
presence of a base (tertiary aliphatic amne), working in an organic
10 solvent (ethers, esters, ketones, nigriles, aliphatic

hydr ocar bons, hal ogenated al i phati c hydrocarbons, aromatic

hydrocar bons) aam@nbsybeashesy Dh aftoeganic solveatd(&tiers, esters,
According to the invention, the products of 15 general forrmula (I11) in

which R err] andtGhes|]nbteillesj nalliplatic. hydbovarbiss rhalepenateds a

hydr ogen atom or an al koxy, acyl oxy or al koxyacetoxy radical, R err]
represents a aliphagiicohpdracarband, Zizenitiephrdeaearhopglrdfeh at om may
be obt ai ned by the action of a trifluoronethanesul phonic 20 acid

derivative suchemperatunshofirbgtween 0 and 90°C.

N-phenyl tri fl uor omet hanesul phoni m de on, a produci.of eperal formula:

99 5 The esFeF;Ficatlon may also be ﬁﬁ;{ﬂe 8?#],
Rlerr], Rerr] and err re defined as_above. . . eral ly,
the reaction i $8pBAf Pﬁe%cgﬂ 8% generaf forgp 3nf§1§ofﬁeﬁflfgfigﬁgﬂic

hydrocarbons, or in anhydride form with an aliphatic or aromatic

acid, optionally prepared in situ, in the presence of a
b;se (tertiary aliphatic amine), wofking in an organic
10 solvent (ethers, esters, ketones, nitriles, aliphatic
hydrocarbons, halogenated aliphatic hydrocarbons,
aromatic hydrocarbons) at a temperature of between 0
and 80°C.
| According to the invention, the products of
15 general formula (III) in which R, and R; are defined as
above, R, represents a hydrogen atom or an alkoxy.,
acyloxy or alkoxyacetoxy radical, R, represents a
hydrogeﬁ atom and 21 represents a hydrogén atom may be
obtained by the action of a tr;fluoromethanesulphonic
20 acid derivative such as ;he anhydride or
N-phenyltrifluoromethanesulphonimide on a product of

general formula:



optionally hal ogenated, aromatic hydrocarbons) in the 5 presence of an

organi ¢ base such as a tertiary aliphatic amne (triethylam ne) or
pyridine at a tenperature of between -50 and +20[err]C.

* The products of general formula (XII1) in which R err] and R err] are
defined as above, R[err] represents a 1022 hydrogen atom or an al koxy,
acyl oxy or al koxyacet oxy radi cal or a protected hydroxyl radical and
Rl err] represents a hydrogen gtom may .be obtained by the action
of hydrofluoric acid or trifluoroacgbic acid in a basic organic

substituted with one or nore
capgon atons, or triethylamne
ert organi c solvent such as
ahydr of ur an, at a
a product @@ of genera
23

sol vent such as pyridine optiona?ly-
al kyl radicals containing

optionally in conbi nat i OR
met hyl ene chl oride or acetonitr
tamaaUﬂecﬁthmen20ﬂ6Q1

formul a:

[err] in which @ ] ahd '.err] are defined as above,
Rlerr] represents a hydr odt® a¥om orOBgs al koxy, acyl oxy or
al koxyacet oxy radical or a proaefhgd hydroxyl radical, Rerr]

represents

in which R,, Ry, R; and Rg are defined as abové.
Generally, the feaction is performed in an
inert organic solvent (aliphatic hydrocarbons,
optionally halogenated, aromatic hydrocarbons) in the
5 presence of an organic bése such as a tertiary
aliphatic'amine (triethylamine) or pyridine at a
temperature of between -50 and +20°C.
The products of éeneral foimula (XIII) in
which R, and R; are defined as above, R, represents a
10 hydrogen atom or an alkoxy, acyloxy or alkoxyacetoxy
radical or a proﬁectéd hydroxyl radical and Ry |
represents a hydrogen atom may be obtained by thé
action of hydrofluoric acid or trifluoroacetic acid in
a basié organic solvent such as pyridine optionally
15 substituted with one or more alkyl radicals containing
1 to 4 carbon atoms, or triethylamine optionally in
combinatioﬁ with an inert ofganic solvent such as
methylene chloride or acetonitrile or tetrahydrofuran,
at a temperatuie of between 20 and 80°C, on a product

20 of general formula:



a hydrogen atom and the synbols Jerr], which are 5 I dentical, represent

a trialkylsilyl radical. The product of general fornula
(XI'V) in which Rlerr] represents an al koxy, acyl oxy or al koxyacet oxy
radi cal ~or a protected hydroxyl radical and R err] represents a
hydrogen atom may be obtained by the 1043 action of a product of general
forml a: RY (XV) in which R
represents an al kyl, al kanoyl or al koxyacetyl radical or a group
protecting the hydroxyl funchion and Y represents a hal ogen atom on
a product 15 of general fornul 'O

24 [err] 28 0-G, in which Rlerr], Rerr] and
Jerr] are defined as above. When R represents an al kanoyl

or al koxyacetyl radi cal ,
basi ¢ organi c sol vent EHQDM&'
such as net hyl ene chl oride,

yal |y advantageous to work in a

I n an i nergXIv)5 organi c sol vent
-v0 or 1,2-dichloroethane, in the
presence of a tertiary triethylamne or pyridine at a
tenperature in the region of When R represents an
alkyl radical, it is 10 especi ald')@ogdvant ageous to netal ate the hydroxyl

in which R, and R; are defined as above, R, represents a
hydrogen atom or an alkoxy, acyloxy or alkoxyacetoxy .
radical or a protected hydroxyl radical, R, represents
a hjdrogen atom and the symbols G,, which are .
5 identical, represent a trialkylsilyl radical. _
The product of general formula (XIV) in which
R, represents. an alkoxy, acyloxy or alkoxyacetoxy
rédical or a protected hydroxyl radical and R,
represents a hydfogen atom may be obtained by the
10 action of a product of general formula:
o R-Y (xv)
in which ﬁ repfesents-an alk?l, alkanoyl or
alkoxyacetyl radical or a group protecting the hydroxyl
function and Y represents a halogen atom, on a product

15 of general formula:



function on a secondary carbon at om beforehand by neans of an al kal

metal hydride (sodium hydride) or a netal- al kyl (butyllI'i'thium.

The product of general formula (XVI), and 15 where appropriate the product
of general formula (XIV), may be obtained by the action of an
organonetal lic derivative of generaggfornula:-

Rerr]-M (XVI) in which Rerr] is defined as above and M
represents a 20 netal atom prﬁ&rabby a lithiumor magnesi um atom on

a product of general fornmula: 0-G 25
[err] I.n Rferr], Rlerr] and Jerr] are
defi ned as above. y, the reaction is perfornmed in

an organi c sol ventgsgah..
t enperature below -50[err]C, p
The product of general fornula
etherification of a product ofH
[err]

tetrahydrof(yzqn) at a

e region of 5 -78[err]C
' obt ai ned by

formul a:

in which R;, R; and G, are defined as above.
When R represents an alkanoyl or alkoxyacetyl
radical, it is especially advantageous to work in a
basic organic solvent such as pyridine or in an inert
5 organic solvent such as methylene chloride, chloroform
or 1,2-dichloroethane, in the presence of a tertiary
amine such as triethylamine or ﬁyridine at a
temperature in the region of 0°C.
When R represents an alkyl radical, it is
10 especially advantageous to metalate the hydroxyl
function on a secondary carbon atom beforehand by means
of an alkali metal hydride‘(sodium hydride) or a metal
alkyl (butyllithium).
The product of general formula (XVI), and
15 where appropriate the product of generél formula (XIV),
may be obtained by the action of an organometallic
derivative of general formula:
R,-M (XVII)
in which R, is defined as above and M represents a
20 metal atom, preferably a lithium or magnesiﬁm atom, on

a product of general formula:



in which Rlerr], Rerr] and Jerr] are defined as above, by neans of 10

a halide of general fornula: Rl err]-Ha
(XX) in which Rlerr] is defined as .above and Hal represents a

hal ogen at om _ ' _ ' 26 It
i's especially advantageous to netal ate thgg tertiary hydroxyl function
of the product of general formula (XIX) by the action of an al kal

met al hydri de or am de such as sodium hydride of lithium 5

di i sopropyl am de prior to the acti of the product of general fornula
(XX) . CGenerally, the“reaction is perforned in a pol ar
organi ¢ sol vent such as dinethleorgaqjde at a t enperature of between
0 and 50[err]C. 10 Tﬁ\ip odu@4G,of general fornula (XIX) nmay be
obt ai ned by the action of a pr N\Pbeheral fornula (XV) on a

[err]

product of general fornula: -
' ' (XVvII)

G,-0 -

in which R_, Rb,le and G, are defined as above.
Generally, the reaction is performed in an
organic solvent such as an ether (tetrahydrofuran) at a
temperature below -50°C, preferably in the region of
5 -78°C. |
The product of general formula (XVIII) may be
obtained by ethérific#tion.of a product of genefal

formula:

(XIX)

0

o
in which R,, R, and G, are defined as above, by means of
10 a halide of genéral formula: |
| Rg-Hal  (XX)
in which Rg; is defined as above and Hal represents a

halogen atom.



in which err] is defined as above, under the conditions

~above for the action of a product of general 15 formula (XV) on a

product of general formula (XVl).
formula (XXI') may be

derivati ves,

27
above,

t enper at ure bel ow -50[err]C, preferably in the region of -78[err]C

The product of general
_ prepared by the .action of phosgene or one of
such as triphosgene, on a preguct of general formul a:

descri bed

its

. . - [err] . in which Gerr] is defined as
working in a basi @t is edp@tiiallyoladwaintagelouss toy metalatst the

The product of tgansiaty fydadxyl dnctimay dfe the produatedfogenteradction of
a halotrial kyl silane on a product of general fornula:

[err]
basi c

10

15

formula n(XEX)c by the jadtiateiafhan adkaddy metadr Bvsride a
organi ¢ sol vent.

or amide such as sodium hydride of 1i§hium
diisopropylamide prior to thé action of the product of
general formula (XX).

Generally, the reaction is performed in a
polar organic solvent such as dimethylformamide at a
temperature of between 0 and 50°C. |

The product of general formula (XIX) may be
obtained by the action of a product of general formula

(XV) on a product of general formula:

in which G, is defined as above, under the conditions
described above for the ﬁction §f a product of general
formula (XV) on a product of géneral formula (XVI).
The product of general formula.(XXI) may be
prepared by the action of phosgene or one of its
derivatives, such as triphosgene, on a product'of

general formula:



The product of general formula (XXIlI1) may be 10 prepared under the
condi ti ons described by D.GIl. Kingston et al., Journal of Nat.

Prod., 56, 884 (1993). ' : The products of general
fornula (XI'V) in which R err] represents a phenyl radical, Rerr] is
defined as 15 above, R err] representsza hydrogen atomor a hydroxyl,

al koxy, acyl oxy or al koxyacetoxy radical or a protected '

hydroxyl radical and R err] represents_a hydrogen atom nay be obt ai ned
by the action of a product of gedQal 0 fougul a (XX) on a product of
general formula: [érr] in which
Rlerr] and R err] are defined a jerr] is defi ned as above,
under the conditions descgi bed t he actio a product of
general formula (XX) on 1t 0d ormul a ( The products

of gener al

formula (XXIV) in whigh R eHrL

t he hydroxyl
" hal otrial kyl silane on a product of qﬁgeral f ormul a:

[err]

10

15

hydr ogen at om maliQbe Wbt ai @ by the action of a

in which G, is defined as.above, working in a basic
organic solvent such as pyridine at a temperature.below
450°c, preferably in the region of-r78°c.

The product of general formula (XXII) may be.
prepared by the action of a halotrielkylsilane on a

product of general formula:

HO, @ og,

(Xxan)

in which G, is defined as ebove, working in a basic
organic solvent.

The product of general formula (XXIII)'may be
prepared under the conditions described by
D.G.I. Kingston et al., Journal of Nat. Prod., 56, 884
(1993) . :

The products of general formula (XIV) in
which R, represents a phenyl radical, Rg is defined as
above, R, represents a hydrogen atom or a hydroxyl,

alkoxy, acyloxy or alkoxyacetoxy radical or a protected

ePf esents a group protecting-



in which Jerr] is defined as above. The reaction is preferably perforned
In an organi ¢ solvent such as dinethylformam de in the

29 presence of im dazole. : The products of general
formula (XXIV) in which Rl err] represents an al koxy, acyl oxy or

al koxyacet oxy - radical, R err] represents a hydrogen atomand Jerr] is

defined 5 as a | | r f
general formula ( ﬁ?%@%ﬁ&gﬁ?eﬁr;%%dnﬁﬁfA&é) M‘I& ST
ferr] we uy poukd¥idd) MHfiidzda as ARfJqb ARy under the
condi tions descri bed above for the action of a product of general

formula (XV) on a product of generadardqeé s dpédedidp 510y yotym ur The
products of general fornmula (XXVI) may be obtai ned by the action of a
hal ot ri al kyl sil ane on a product of general fornula (XXV) under the
condi tions descri bed above for theffloigpry of a halotrial kyl silane

HO

(AXX)
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of a product of general formula (XXII1). 15 The products of

general formula (XXV). may be obt ai ned under the conditions described
by D.G 1. Kingston et al., -Tetrahedron Letters, 35, 6839

(1992). The products of general formula (I) in which 20

Ra and Rb each represent a hydrogen atomgwy be obtai ned by

el ectrolytic reduction of a product of general formula (1) in which
Ra represents g-Lyghoxybe ' afli dabole. o 30
or an acyl oxy ‘or al koxyacetoxy radical, or under the condi tions

described in Internationphe Appbdects 0o RfEmeral SWEIHC0INV) in
The products of general forrmula (1) in which 5 Rerr] and Rerr],
t oget her with whicharporemtesentes wn cilkdwy, acyloxyt oXAIRIFARCTANN a ket 0

function may be obtained by - oxidation of a product of ,genergl formula

(1) in which radicalerR] Tepressnts & hydregen atem @nd Hid ig geffined
~represents a hydrogen atom by neans, for exanplf, of ridinium 10

chl or ochr ofat easpgkeue mayh ke cobbaiRed byt Bhe|apkion © d?dﬂ?%%%f%,°%nnnnium

di chromat e or nmanganese djoxidf. ,ghe new produc f&gf

general fornul gepeyal formula (X¥Y 85 2PFOINGERE FHRSD gc 2¥es atcor di ng

to the I nvention may be purified according to known nethods 15

such as crystallization or chronﬁbpgerhy. The products of

general formula (1) in which mepr@<ants a radi cal of general

formula (11) display properties.

(XXVD)

in which G, is as defined above, under the conditions
" described above for the action of a product of general
formula (XV) on a product of general formula (XVI).

10 : The products of general formula (XXVI) may be
obtained by the ;ction of a halotrialkylsilane on a
product of general formula (XXV) underlthe conditions
described above for thg éction of a halotrialkylsilane
of a prodﬁct of general formula (XXIII). |

15 The productsiof general formula (XXV) may be
obtained under the conditions described by
D.G.I. Kingston et al., Tetrahedron Letters, ;5, 6839
(1992) . ' |

The products of general formula (I) in which

20 R, and R, each represent a hydrogen atom may be obtained

by electrolytic reduction of a product of general

formula (I) in which R, represents a hydroxyl radical



In vitro, neasurenent of. the biological 20 activity is performed on
tubulin extracted frompig' s brain-by the nethod of ML: Shel anski et
al., Proc. Natl. Acad. Sci. USA, 70, 765-768 (1973). Study of the
depol yneri zation of mcrotubules to tubulin is performed according to
the nethod of -G Chauviere et ' 25 al., @R Acad.- Sci., 293, series Il
501-503 (1981). In this study, the products of general formula (I) in

which Z represepf sa ddliney o @iRbaicdtvmimdidadl, or undwe tHwwn to be
at. | east as active as taxol and - : S 31
Taxot er e. conditions desasilsed tive Drtoshnettsi mialyAppldcdtoon | RCT | )

In which Z represents a radical of general formula (I1) were shown to
be active in mwWe PAAEEB Wi th Bl16 5 nelanoma at doses of between 1 and
10 no/ kg ~ admnistered intraperitoneally, as well as on other

liquid or solid tumpurs. The products of gerexady famEa s(Havid ahiqhinour

properti-es, and nore especially_activity_against tunours mhhph,are

10 resistant Ro 3Rk Fhfretopebherowithotbee FEFPPR 3GCR ton¥iich they
cor 5 0150 it SELET B 3 LD 5 o A B © 00
customary term :?icﬂti:{]%l;f?f r%rég%ém rﬁg&%ﬁﬁg%&&ﬂmﬁgf £, Qi & ent

products 15 avi ng e ructur chani'sirs action.”
S 2 S Bl € RS RIS, oo e et 2
QOXOVUbiCin (EX29d¥$§é@ atom, by means, for example, of pyridinium '
10 chlorochromate, pyridinium dichromate, potassium
dichromate, ammonium dichromate or manganese dioxide.
The neﬁ products of general formula (I)
obtained by carrying out the processes according to the
invention may be purified'according to known methods
15 such as crystallization or chromatography;
The products of general formula (I) in which
Z represents a radical of general formula (II) display
noteworthy biological properties.
In vitro, measurement of the biological
20 activity is performed on tubulin-éxtracted from pig’s
brain by the method of M.L. Shelanski et al., Proc.
Natl. Acad. Sci. USA, 70, 765-768 (1973). Study of the
depolymerization of microtubules fdntubulin is
performed according to'thé.method.of G. Chauviére et
25 al., C.R. Acad. Sci., 293, series II, 501-503 (1981).
In this study, the products of general formula (I) in
which Z represents a radical of general formula (II)

were shown to be at least as active as taxol and



overexpresses nmdr 1. 20 The exanples which followillustrate
the present invention. EXAMPLE 1 ' A sol ution
of 40 ny of 2a-benzoyl oxy-1[err],10[err]-.

di hydroxy-5[err], 20- epoxy-4a-nmet hoxy-7[err], 8-net hyl ene-19-nor- 25

9-oxo- 11-taxen-13[err]-yl (2R, 4S, 5R) - 3-t ersf1- but oxycar bonyl -

2- (4- met hoxyphenyl ) - 4- phenyl -1, 3- oxazol i di ne-5- carboxyl ate in 450
[err]] of a 0. lphsetesté on of hydrogen

32 chloride in ethanol is kept stirring at a tenperature _ in the
region of O[err]C for 3 hmwreivdhethegotoducts xfirgeneral formwireli) at ed
to dryness under reduced pressure (2.7 kPa) at 20[err]C. The crude
product obtai netnighicl Z dépsesents |m naiigwl $f Wenrermrbrrrana abtth0 cns
of saturat ed aqueous sodi um bi carbonate sol ution. The organic
phase is separ avede ashewn stetbe Retine tikapice grafred vith By with 2

times 10 cnB of saturated agueous sodiuq%%glﬁéide sol ution, then
dried over Bagneelamremacat doses & bPetyeen ot MHMHEF ated to dryness

under reduced pressure, (2.7 kPa) at 40[err] C. of duct
are obtai ned, mﬁ@ﬂhng?ﬁﬁﬁﬁ ?étﬁﬁ??¥+%ﬁnﬁ§1%#9ﬁ%%éY?gi a8 & %ﬁg%gatography
on a silica plate 0.5 nm thick, ' - wi th a cycl ohexane/ et hyl
acetate (60:40 %?quauﬁE)s°{%g tﬁ*é%tgg. 12 nmg of y y
2a'benzoy|Oxy'l[err]’10[ef?&'ﬂ%ﬁ{ﬂf?&ﬂééLeﬁé¢eZQﬁtitumour properties,

y OF y

epoxy-4[err]-nmethoxy-7[err], 8 ene-19-nor - 9- oxo-11-t axen- 13a- vyl
(2R, 35)-3-tert-Qlioxyear BeP¥L AL 1P- deBYPL¥Yadainst tumours which are
| 10 resistant to Taxol® or to Taxotere®. Such tumours
comprise colon tumours which have a high expression of
the mdr 1 gene (multiple drug resistance gene).
Multiple drué resistance is a customary term relating
_to the resistance of a tumour to different products
15 having different struétures and mechanisms of éction.

Taxoids are generally known to be strongly recognized
by experimental tumours such as P388/DOX, a cell line
selected for its resistance to doxorubicin (DOX) which
overexpresses mdr 1.

20 The examples which follow illustrate the

present invention.

EXAMPLE 1
A solution of 40 mg of 2a-benzoyloxy-18,108-
dihydroxy-sp,20-epoxy-4a-methoxy¥7ﬁ,8-methy1ene-19-nor-
25 9-oxo-1ll-taxen-13a-yl (2R,4S,5R)-3-tert-butoxycarbonyl-
2-(4-methoxypheny1)-4-phenyl-1,3-oxazolidine-5-

carbo#ylate in-450 pl of a 0.1N solution of hydrogen



phenyl propi onate are thereby obtained in the formof a white foam

't he physical characteristics of which are 20 as follows: - proton
NVR spectrum (400 MHz; CDCl[err]; [err] in ppm coupling constants J
in Hz); 1.20 (s, 6H: CHerr]); 1.35 (s, 9H : C(CH err])[err]; from
1.35to 1.60 (nt, 1H: H at. positiorga); 1.73 (s, 1H: OH at position
1); 1.81 and 25 2.27 (2 ms, 1H each : CHerr] at position 19); 1.90 (s,
3H . CH eshloride Oin agthandb {2 képt dtirpidy  at"H ctenpetatueséti on
6); 2.35 and 2.87 (2 ms, 1H each : CHerr] at position 14); 3.24
(nm, 1H: OH atipothéi vegdn ;of. UEC (Hor 3 hours. The reaction mixture

33 CCH err]); 3.70 (d, J =7, 1H: Hat position 3); 3.97 and

4.39 (2 d, J = b8 qwmhratsh[mrqrmemmcl@m veguced Jpressure (proad s,
1H: O—Iat p03|t|on 10); 4.62 H at position 2'), 4.90 (broad
d, J =4, 1H: HZaY )t%nZ °03 Tlnﬁ cmu@% REOGE# °1P$%&n%sﬁ|on 10)

5. 36 (nt, 1H : position (d, J = % I?
(d, 5= 7d1§ﬁ’1"?11a%n pb%l ‘E‘PorPfZ)d"céﬂﬂF‘{“fﬁth afd A0 em” © posi t | on
13); fron17 25 to_ 7. 50 &_ 7 49 (t,

L TEOM i 2° SReskeafed Raydats (508l K1 dhBionats 310%91? L 2 5 1y

:Occcgf;{L{Efi{éfggﬁi?t ase is £$$| éﬁé&%éf@% Set@Lidly Has awen2H -

ATl EenEoY Byade s idetdn Shitn °) WEROK V161 &Y Jof bftiidked aqueous

4[ err]-rmethoxy-7lerr], 8- met hyl ene-19-nor - 9- oxo- 11-t ax

(2R 4S, 5R)-3-tgsd1bnt EXYSALAONYb1e{dn et e YRFEET | dvedt- magnesium

phenyl - 1, 3- oxazol i di ne-5-carboxyl ate may be prepared in t he follomnng
manner : 10 sulphate, filtered and concentrated to dryness under

reduced pressure (2.7 kPa) at 40°C. 59 mg of a product
are obtained, which product is purified by preparative
chromatography on a silica plate 0.5 mm thick, eluting
with a cyclohexéne/ethyl acetate (60:40 by volume)

15 mixture. 12 mg of 2a-benzoyloxy-1ﬁ,IOB-dihyaroxy-Sﬁ,zo-
epoxy-4a-methoxy-78,8-methylene-19-nor-9-oxo-11l-taxen-
13a-yl (2R,3S)-3-tert-butoxycarbonylamiho-z;hydroxy-B-
phenylpropionate'are thereby obtained in the form of a
white foam, the physical characteristics of which are

20 as follows: . | |
- proton NMR spectrum (400 MHz; CDCl,; 6 in ppm;
coupling constants J in Hz); 1.20 (s,ISH : CH;); 1.35
(s, 9H : C(CH;),; from 1.35 to 1.60 (mt, 1H : H at
position 7); 1.73 (s, 1H : OH at position 1)} 1.81 and

25 2.27 (2 hts, 1H each : CH, at position 19); 1.90 (=, 5H
: CHy); 2.07 and 2.26 (2 mts, 1E each : CH, at position
6); 2.35 and 2.87 (2 mts, 1H each :.CH2 at position:

14); 3.24 (mt, 1H : OH at position 2°); 3.46 (s, 3H :



100 ng of powdered 4[err] nol ecul ar sieves and 100 ng of sodi um azi de
are added successively to a 20 solution of 112 ng of

2a- benzoyl oxy-1[err], 10[ err] -di hydr oxy-

5Lerr], 20- epoxy-4[err]-net hoxy-9-ox-7[err]-
trifluoronethanesul phonyl oxy-11-taxen-13[g§r] -yl

(2R, 4S,5R) - 3-tert - but oxycar bonyl - 2- (4-net hoxyphenyl ) - 4-

phenyl -1, 3- oxaééh%ﬂ; e; 70 CeAPaxYd at e i ol ErdeIgdsDEio’3B) ; B Pdd i | e and
0.1 cnerr] of tetrahydrofuran. The reaction mxture is kept stirring
at a tenperatuge3pn(2 d, Jtheg|egHOosadh 75CRJ rd€ pasitidiow@®) ; adk4H0
cnferr] of di chl or omet hane and 50 cnferr] of saturated agueous sodi um
34 chl or (Hdeoad| &1 i DA areHt aenpasiieiomtl1) ; e4pé2almte 1B : H atthe
region of 20[err]C. The organic phase is separated after settling has
taken place, vmebdbttiont®’Y;t4n28 (broadid, chjer4} BE sall lrttpesitienus

sodi um chloride solution, 5 then dried over nmagnesi um sul phate, filtered

and BoncBhir4:28 (8. diBnesE ahdeesitiorelOhr eBsdf o(mt, 1H(p ® KkPa) at
40[err]C. 77 ng of a Eroduct are obtalned whi ch roduct IS gurlfled
by preparatlveaEhPBﬁﬁ LeRaphy: 8 (R IsF1Ra ﬁﬂaie itPr €%, (Qruting

th 10 di_chl th [ eth 9 b 45
E%tﬁLaZ[s{élrf ﬁZO fﬁ£§ aﬂ;???g??gF$?£d$h fo%%vgzgpf% ZOXQB%Ey A err] -
X X X
(2R 45?/5R) 3- 1ePpEEL §o£§gargﬁ?§l 2?49%»91%%% Iﬁehyf%‘ aromatic H at

4- phenyl - égéggighnﬁe cqr gxxLatg ar¢ gheﬁﬁby Oéécg %$§%% dn the

formof a mhlt oam t hafacteris are as
follows: 10 meta pos1t10n) 7 57 (t, J = 7.5, 1H : OCOC¢H; H at the

para position); 8.12 (4, J

7.5, 20 : OCOC4H; H at the
ortho position).
2a-Benzoyloxy-18,108-dihydroxy~58, 20~-epoxy-
4c-methoxy-78,8-methylene~19-nor-9-oxo-1l-taxen-13a-yl
15 (2R,4S,5R)-3-tert-butochérbonyl-z-(4-methoxyphenyl)-4-
phenyl-1,3-oxazolidine-5-carboxylate may be prepared in
the following manner:
” 100 mg of powdergd.4i moleéulaf sieves and
100 mg of sodium azide are added successively to a
20 solution of 112 mg of 2ajbenzoylcxy-1ﬁ,loﬁ-dihydroxy-
58,20-epoxy-4o-methoxy-9-ox-78-
trifluoromethanesulphonyloxy-11-taxen-13a-yl
(2R, 48, SR)-3-tert-butoxycarbonyl-z-(4-methoxypheny1)-4-
phenyl-1,3- oxazol;dine 5-carboxylate in 1 em® of
25 acetonitrile and 0 1 em® of tetrahydrofuran. The
reaction mixture is kept stirring at a temperature in
the region of 75°C for 3 hours, and 50 cm® of

dichloromethane and 50 cm® of saturated aqueous sodium



- proton NVR spectrum (400 MHz; CDCl e[err]; at a tenperature of
~330[err]K; [err] in ppm coupling constants J in Hz) : 1.10 (s, 9H-
C(CH err])[err]); 1.20 (s, 3H: CHerr]); 1.22 (s, 3H: 20 CHerr]);
1,29 (m, 1H: Hat position 7); 1.68 (s, 3H: CHerr]); 1.78 and
from2.25 to 2.35 (2 nts, 1H each : CH eriy] ~at position 19); 1.99 and
2.24 (dt and broad d, respectively, J = 17 and 4 and J = 17, 1H each

CH err] at chloridsiddRition drerthbr’added® 835 artbnpexfatiude amd dd, 25
respectively (J = 15 and 7), 1H each : CH err] at position 14); 3.06
(s, 3H : OCH ettid )regidyy ¢fl,20°C 7Thelldrgdnix phase imsdpaprat®d 3.80 (s,
3H: ArOCH err]); 3.96 and 4.26 (2d, J =9, 1Heach : CHerr] at
posi tion 20); after (detkling has taken place, washed with 2 times 35
1H : OH at p03|t|on 10); 4.66 (d, J =5, 1H: H at position 2'); 4.78-
(broad d, J = 40 ami -of %tqm%i @guecus spdiam chligride §°1PI’P'°’H at
~position 10); 5.48 (m, 1H: H at posjtion 3 5.66,_ (d =7, 1H: H

at 5 posBtiothen dvied ¢yer magnegium sRiRhatay %ﬁlt%"e\% 1H : H

at position 5 ); 6.91 (d, J = 5, 2H Hatthe ort ho
position with ‘F%%‘b%‘%‘fri‘ﬁew gﬂ’}es? r'%ﬂ#er re‘f"f’% REPSAET (nt, 7H

H 3
SE??T oy o JRETh B e Mg, 77 R L IABIG] di i obtiE S bosi L on
t t t t ﬂ;&;;
\glt th;e;greg po‘gll"%;gﬁééé&ct ls/ %%’Zi(ége‘g by;]p:%e;?azéatﬁ%%oq err]ﬁe%ﬁﬁ*lr at
the ortho posigion) 111Ta plate 2 mm thick, eluting with a :

2a- Benzoyl oxy- 1] err ert]-di hydroxy- 5[err] 20- epoxy-
4a- met hoxyg 9- Oaﬂcﬂisféﬁetnaﬁémémannesmw@wlwyume)lfmixture.'

11-taxen-13[err] -yl (2R 4S,5R)-3-tert-butoxycarbonyl -
2- (4- met hoxyphgsyhg - £ peryénioploxpzbh | 10 fedfhydroxy-58,20-epoxy-4a-
methoxy-78, 8-methylene-19-nor-9-oxo-l1ll-taxen-13-yl
(2R, 48, 5R) - 3- tert-butyoxycarbonyl-2- (4-methoxyphenyl) -
4- phenyl -1,3-oxazolidine-5-carboxylate are thereby
15 obtalned in the form of a white foam, the physlcal
characteristics of which are as follows:
- proton NMR-spectrum (400 MHz; CDCl,; at a temperature
of 330°K; 6 in ppﬁ; coupling constants J in Hz) : 1.10
(s, 9H : C(CH;)5); 1.20 (s, 3H : CHy); 1.22 (s, 3H :
20 CH;); 1.29 (mt, 1H : H_at'positién 7); 1.68 (s, 3H :
CH;); 1.78 and from 2.25 to 2.35 (2 mts, 1H each : CH,
at position 19); 1.99 and 2.24 (at and broad d,
respectively, J = 17 and 4 and J = 17, 1H each : CH, at
position 6); from 2.25 to 2.35 and 2.56 (mt and dd,
25 respecti?ely (F = 15 and 7), 1lH each : CH, at positidn
14); 3.06 (s, 3H : OCH,); 3.67 (4, J =7, 1H : H at
position 3); 3.80 (s, 3H : ArOCH;); 3.96 and 4.26 (24,

J = 9, 1H each : CH, at position 20); 4.17 (broad s,



carboxyl ate nmay be prepared in the follow ng manner: , 70 ny
of (2R, 4S, 5R)-3-tert-butoxycarbonyl - 2- :
(4- met hoxyphenyl ) - 4- phenyl - 1, 3- oxazol i di ne-5-carboxylic 20 acid, 50 ng
of dicycl ohexyl carbodiimde and 6 ng of 4- (et hyl am no) pyri di ne are
added successively at a tenperaturgsin the region of 20[err]Cto a
~sol ution of 100 ng of 2a-benzoyl oxy-5[err], 20- epoxy-4a- net hoxy- 9- oxo-
7lerr]-trifl uoppnetdianas WoBiandonm ] @ de 1@,err 1= B[ aH |- o idtydr oxy- 25
11-taxene in 4 cnferr] of anhydrous ethyl acetate. The reaction
mxture i s stigserkiod P )how gBNbecud & J = 4,urlder: & ab gosidtimspher e
at a tenperature in the region of 20C. 30 cnferr] of ethyl. acetate
and 20 cnjerr]spf 4.92 (broad s, 1H : H at position 10); 5.4%
sat ur at ed aqueous ammoni um chl ori de sol ution are added. The organic
phase is separted HterH st tpositien 3'Averb.66 (dp|he, 7 nddhed Hidth 2 -
times 20 cnB of water and then dried over magnesi-um sul ggie After
~ filtrationsandposstiomchcerfi rQf | (RE4 oLHIry Fe At iory DS pq? ey

(2T ) 20 hEL G SO0 T O 07O 0L #7418 gy eV
Cyel ohoxanel etRyRE o0kt spEeia Poetpn grith RAReSE H AP Y GH R ng
are o hool bS8nte iRy TS SROMELIE 12 A dodledrear il O e
(1[2ér7r ;(Piz)[ 2? r f&éﬁ%{/ﬂcﬁchﬁ% g%(%/i%r e}?]%ng%/ lgg'%:é@éxg- ;[ ear'rs]'- 21-115=
trifluoroggt hagesyheiony! 2KYedd -hét&pdSieisd -with respect to OCH,);

7.58 (¢, J = 7.5, 1H : OCOC.H; H at ﬁhe para position):;

7.96 (4, J = 7.5, 2B

OCOC.H; H at the ortho position).
2a-ﬁenzoyloxy-1ﬁ,10§—dihydroxy-5ﬁ,20-epoxy-
4a-me£ho#y-9-oxo-7ﬂ-trif1u6romethanesu1phonyloxy-
15 1l-taxen-13a-yl (2R,4S,5R)-3-tert-butoxycarbonyl-
2- (4-methoxyphenyl) -4-phenyl-1,3-oxazolidine-5-
carboxylate may be prepared in the following manners:
70 mg of (2R,4S,5R)73-tert-butbxycarbonyl-z-
(4-methoxypheny1)-4-pheny1-1,3foxazolidine-5-carboxylic
20 acid, 50 mg of dicyclohexylcarbodiimide and 6 mg of
4- (methylamino) pyridine are added successively at a
temperature in the region of 20°C to a solution of
100 mg of 2a-benzoyloxy-58,20-epoxy-4a-methoxy-9-oxo-
75-trifluoromethanesuiphonyloxy-16,105,13a-trihydroxy-
25 11-taxene in 4 em® of anhydrous ethyl acetate. The
reéction mixture is stirred for 3 hours 30 minutes
under an argon atmosphere at a teﬁperature in the

region of 20°C. 30 cm® of ethyl acetate and 20 cm® of



(2R, 4S,5R) - 3-tert-butoxycarbonyl - 2- (4- met hoxyphenyl ) - 4-.

phenyl - 1, 3- oxazol'i di ne-5-car boxyl ate are thereby obtained in the form
of a white foam the physical characteristics of which are as
follows: 20 - proton NWR spectrum (400 MHz; CDCl[err]; at a tenperature
of 333[err]K;, [err] in ppm coupling consggnts J in Hz) : 1.10 (s, 9H
. C(CHerr])[err]); 1.13 (s, 3H: CHerr]); 1.18 (s, 3H: - CHerr]);
1.77 (s, 3H ChHaeurhtedl adtebas akmonfumcehllpride38cantdion are2added@2 dd, J
= 15 and 11 Hz and J = 15 and 7, 1H 25 each : CHerr] at position 14);
2.36 and 2. 68 {[herbxgahliic phasecdshsep@rated] afteposetitddng) has. tekes, 3H
OCH err]); 3.44 (d, J =6, 1H: Hat position 3); 3.83 (a, 3H:

ArCCH err]); place3 $ashledowd th, 21HimeeH2atcpﬁsbfiuateﬂ)gnd.tbeand 4. 34

37 (2d, J =9, 1H each : CHerr] at position 20 4. 66 ' (d, J =
5.5, 1H : H at dsded over2mpgnesium)sgdpbate.odfter £ilkratipn: apdat
position 7 and H at position 5) 5.32 (brogad s, 1H: H at position
10); 5.49 &d, &mcgnﬁrafmms o drmn&tssp%ﬁﬁﬂ-'oﬁeéufedspsese&r% =6, 1H: H

t it 2 1H. H at t H H at
gosﬁffgnlgn é294 %3 g%tc,zﬁoo E%b O%g ﬁgaP h@xre °§tggPF%6 p05|?|on
W th tt f H_: H at
bosi i on' 3" ano%%% of 1nptciyied by epromatopFhrnl, on F5°FEE; O %,
: aronratlc H atsf.l:_llz.ca sgebﬁfggﬂj) ﬁ%?:t‘ﬂ' '&dr ‘i?prthoﬁ it - [g?r 19L)771 (7 60 (t,

j = err] at the para posit d J =

3 e Lt S et gevace

7[err]-triifg uor(@oRioanss Won iy aes.y:tia[:@r I eolQleetihgl 8-eif] fk&bhidﬁﬁXY'
Fractions containing only the desired product are
pooled and concentrated to dryness under reduced
pressure (2.7 kPa)lat 40°C. 112 mg of 2a-benzoyloxy-
15,10ﬁ-dihyd;oxy-56,20-epoxy-4a-methoxy-9-oxo-7ﬁ-

15 trifluoromethanesulphonyléxy-11-taxen-13a-y1
(2R,4S,5R)-3-tert-butoxycarbonyl-z-(4-methoxypheny1)-4-_
phenyl-l,3-oxazolidine-s-carboxyléte are thereby
obtained in the fo:m of a white foam, the physical
characteristics of whigh are as follows: |

20 - proton NMR'spectrum (460 MHz; CDCl,; at a temperature
of 3335K; 6 in ppm} coupling constants J in Hz) : 1.10
(s, 9H : C(CH3);); 1.13 (s, 3H : CH3); 1.18 (s, 3H :
CH;); 1.77 (s, 3H- CH,); 1.87 (s, 3H : CH,); 2.33 and
2.76 (2 dd, J = 15 and 11 Hz and J = 15 and 7, 1H

25 each : CH, at position 14); 2.36 and 2.68 (2 mts, 1H
each : CH, at position 6); 3.19 (s, 3H : OCH,); 3.44 (4,
J =6, 1H : H at position 3); 3.83 (s, 3H : AroCH,);

3.95 (broad s, 1H : OH at position 10); 4.19 and 4.34



11-taxene may be prepared in the follow ng nmanner: 25
[err]] of triflic anhydride are added at a tenperature in the region
of O[err]Cto a solution of 51.6 ng of o

2] err]-benzoyl oxy-5[err], 20- epoxy-4[ err] -nmet hoxy-9-oxo- 20

[ err],7[err],10[err], 13[err] tetrahydroxyr 11-taxene in 0.5 cnferr] of
dlchloronethane and 24 [err]l of pyridine. The reaction mxture is
stirred for 20(papures 9 IHteaFRr AlCHL dW positidrhed)egidbéf O[err]C, and
15 cnferr] of dichloronmethane and 3 cnB of water are then added. The
organi ¢ phase (&, &5= 5sBpalBit edHadt cpositionn’ hasfremeh. §% ke, 4 vdBhed
wth 2 times 10 cnferr] of saturated agueous annnnlun1chlor|de

sol ution, then(utie@HoveE atgpesitienul pamdcH aftpesition 5);|%r38i on and
concentration to dryness under reduced

38 pr essibzoad. 8, k) = o EQ[E¢$}E?°¥2195 o? - 49 pfdgudi=ares, 1B
obt ai ned, which product is purjf |ed bg chr omat ogr ap, ilica
plate 2 mbthi ¢ekE FuPPREtHPRA3S) 0 gf2ni Bronkt h eiﬁ%tﬂ5ﬁ8?5t3b°&o by

vol ume) m xture

2[err]-benzoy|3%y gf@?rfngﬂ £50x§ ﬁfe??flﬁﬁ?ﬂo§3)’ 6.38 (s, 18 : H at
1lerr],10[err] %‘ﬁ Lh- kY hygrgiy 8:0%0_7keEl | 2 : aromatic H at the
pat § 7 obt

trifluorometha onyI 1 xéne are hereb ained in the

formof a Wh' tSrERQ"PoEQEhgﬂy%.Eﬁl resp ectChar ééf-IBH sir&m Piaohtsm 8@ as

fol | ows: spectrun1 400 MHz; [err]; [err] in ppm
coupl i ng ConStQﬂES gai 7 Hi-lamatlcoﬁ &t pablitibhesr] hndlod6c ¢Hs H dt5,thd .
CHerr]); 1.86 (a, 3H: CHerr]); 2.13 (s, 3H: CHerr]); 2.41 and

2.74 (2 mi9, lieeacpPosiChbay;] 7akopqdit gor 6.5, 2H : arémaahd B. B8 (2 dd, J
= 16 and 10 and J = 16 and 4, 1H
the meta position with respect to OCH,); 7.60 (t, J =
7.5, 1H : OCOC,H; H at the para position); 7.97 (4, 3 =
7.5, 2H : OCOC.H; H at the ortho position).
2a-Benzoyloxy-58, 20 -epoxy-4a~-methoxy-9-oxo-
15 75-trif1uoromethanesu1phonyloxy-1ﬁ,105,13&-trihydroxy-
11-taxene may be prepared in the following manner:
25 ul.of triflic anhydride are added at a
temperature in the region of 0°C to a solution of
51.6 mg of 20- benzoyloxy 58,20-~epoxy-4a-methoxy-9-oxo-
20 16,75,10ﬁ,13&-tetrahydroxy -11-taxene in 0.5 cm® of
dichloromethane and 24 pl of pyrldlne. The reaction
mixture is stirred for 20 minutes at a temperature in
the region of 05C, and 15 cm® of dichloromethane and
3 cm® of water are then added. The organic phase ié'
25 separated after settling has taken place, washed with 2
times 10 cm® of saturated agqueous ammonium chloride
solution, then dried over magnesium sulphate. After

filtration and concentration-to dryness under reduced



15 each: CHerr] at paosition 14); 2.96 (broad d, J = 10, 1H: OH at

position 13); 3.66 (s, 3H: OCHerr]); 3.79 (d, J = 6, 1H : H at
position 3); 3.95 (broad a, 1H : OH at position 10); 4.30 and 4. 49
(2d, J =9, 1H each : CHerr] at position 20); 4.57 (nt, 1H: H at
position 13); 4.98 20 (dd, J =12 and 6,3gH : H'at position 7); 5.04 (dd,
J = 10 and 3, 1H: H at position 5); 5.42 (broad s, 1H: H at
position 10); BrBdshifle {2776xpafl at2otcpor2tiagnof)a product. afe(t, J =
7.5, 2H: err]H err] at the meta position); 7.63 (t, J =7.5 1H
: OCOC[ err] H epbtaknall, t WRiBRI proaaeti 08) pur2bied SoPOckdomdtogFaphy 2H

OCOC[err]H err] Hat the ortho position).

2[ err]-Benzoyl exyaSptlita’plapexy-dm- tkibkxyedubing with a
1[err],7[err],10[err], 13[err]-tetrahydroxy-11-taxene nay repared in
t he follomnng d&nhépromethane/methanol (90:10 by volume) mixturegg

7.5 cnB of triethylam ne-hydrofluoric acid onpl ex are added at a
t enper at ur & i n8t mg P@gPanGPz°Y1°xY25Fe?PT%PPEYa4§OPBFPBﬁY0f 338 ny of
2a- benzoyl oxy-1[err], 1Q[err

di hydr oxy- 7[erﬂ% 19Beirp- &FEPYGFR§YSPFQFBX?§5[err] 20- epoxy-4[err]- 5

h 11- 5 I h Th
Teact ! on i xt ufg L SeEPReE apaRuPhpRYLoRy -4 - CaRiER (ERE. ehereby T
region of 200erciC,ad 90 CHLeEkube o wnadaBbdaoTERopE 38450 Cerr]

u

of saturated a& en car bonafe solGtion are then
added. - The or gapi g;gn m@_*me oS wRIRE! at_-ad adf €81 18%EL! i ng has taken pl ace,

washed with 2 tinmes of saturated aqueous sodi um chl oride
sol ution apd thep Aricad Mikesp@etran (400 MHz;Sebehgies fhtppmiiltration and
concentration to dryness under reduced pressure (2.7 kPa) at

40[err]C, 420 @Ebw@llidg constants J in Hz) : 1.06 (s, 3H :CH3); 1.10

(s, 3H : CH;); 1.86 (s, 3H : CHy); 2.13 (s, 3H : CH,);
2.41 and 2.74 (2 mts, 1H each : CH, at position 6);
2.47 and 2.59 (2 dd, J = 16 and 10 and J = 16 and 4, 1H
15 | each: CH, at position 14); 2.96 (broad d, J =10, 1H :
| OH at position 13); 3.66 (s, 3H : OCHy); 3.79 (4, J =
6, 1H : H at position 3); 3.95 (broad s, 1H : OH at
position 10); 4.30 and 4.49 (2d, J = 9, 1H each : CH,
at position 20); 4.57 (mt, 1H : H at position 13); 4.98
20 (dd, J = 12 and 6, 1H : H at position 7); 5.04 (dd, J =
10 and 3, 1H : H at positién 5); 5.42 (broad s, 1H : H
‘at position 10); 5.61-(d, J =6, 1H : H at position 2);

7.59 (¢, J

7.5, 2H : ococsns at the meta pos:t;on),

7.63 (t, J = 7.5, 1H

OCOCGHS H at the para position);

25 8.00 (d’ J = 705, 2H

OCOC(H; H at the ortho position) .
2a-Benzoyloxy-58,20-epoxy-4a-methoxy-9-oxo-
18,78,108,13a-tetrahydroxy-11-taxene may be prepared in

the following manner:



15 product are obtained, which product is purified by

chronatography on 60 g of silica (0.063-0.2 mm contained in a colum
1 cmin dianeter, eluting with a di.chl or onet hane/ net hanol (95:5 by
vol une) nixture,_ collecting 10-cnB fractions. Fractions containing
only 20 the desired product are pool edsand concentrated to dryness
under reduced pressure (2.7 kPa) at 40[err]C 184 ny of

2a- benzoyl oxy-5[err], 20- epoXyeuff| ¥ riRithPLarine Bydrofluoric acid
lerr],7[err], 10[err] 13[err]-tetrahydroxy-11-taxene are thereby

obt ai ned in thecci:ﬁgsm;afazee vdddedd fana ddipedataimalin Ahe mdwiicdactef i stics of

whi ch are as follows: - proton NMR spectrum (400 MHz; CDCl [err];

[err] in ppm 20°C toouplsalmtcions teih @38 ng rofH2a-bHeroylnxyBils, I0f.err]) ;
1.10 (s, 3H: CHerr]); 1.72 (s, 3H: CHerr]); 1.99 and from2.40 to
40 2.55 (@W@rowm@mq-mweqhﬂsifmqwm)zo-sm:gcy-w- (s, 3H:
CHerr]); 2.48 and 2.69 (2 dd, J = 16 and 10 % J =16 and 4, 1H
each : CH €3r] Bethewyt3AKa-Hl-taxene in 5 qx a’é Frighlorpmethanec at

position 13); 3.65 (s, 3H err] (d,, J =6, 1H: H at
position 3): 3 T?Be reactz(% m’:?‘tu".@’aéﬁ grml ch'a% ]‘tﬂlﬁ 8 i%h &) : 4.13

(1ar gggh : CH[_erﬁ“%?r i 'fﬂ} ]35%{‘(‘?5:?“1 gt go (czmsdoﬁl)osmlon 13)
2t posi ¢ on 10)‘91‘?&9“3%4'?1"{5 iz g‘g enf & H‘%’?&ﬁf aghess Fogdum ' |

7.5, 2H: a4 éﬁl?né?éas £6:P 71-.1&?:1 (daael = Th mie 1H
OCOC[err]H[err] ét#ueapara positi 8. %e( , J = eorJe .
10 phase is separated after settling has taken place,

[ I (J'I

washed with 2 times 50 cm® of saturated aqueous sodium

chloride solution and then dried over magnesium
sulphate. Aftef filtration and concentration to drymess
.under reduced pressure (2.7 kPa) at 40°C, 420 mg of a
15 product are obtained,-which product is purified by
chromatography on 60 g of silica (0.063-0.2 mm)
contained in a column 1 cm in diameter, eluting with a
dichloromethane/methanol (95:5 by volume) mixture,
collecting 10-cm® fractions. Fractions containing only
20 the desired product are poocled and concentrated to
dryness under reduced pressure (2.7 kPa) at 40°C.
184 mg of 2a-benzo?1oxy-56,20-epoxyh4a-methoxy-9-oxo—
18,78,108,13a-tetrahydroxy-11-taxene are thereby
obtained in the form of a white foam, the physical
25 characteristics of which are as follows:
- proton NMR spectrﬁm (400 MHz; CDCl,; &6 in ppm;
coupling constances J in Hz): 1.05 (s, 3H : CH,;); 1.10

(s, 3H : CH;); 1.72 (s, 3H : CHy); 1.99 and from 2.40 to



7.5, 2H: OCOC6H5 H at the ortho position). 15
“2a- Benzoyl oxy-1[err],10[ err]-di hydroxy-7[err], 13[err]-

ditriethylsilyloxy-5[err], 20-epoxy-4[err]-nethoxy-9-oxo-11- t axene
may be prepared in the foll ow ng manner: . : 2.22 cnerr] of a
1M sol ution of phenyllithiumin t etgghydrofuran are added at a

tenperature in the 20 region of -78[err]Cto a solution of 940 ng of
1[err],2[err]-2.55 (2CREHONBI Ced¢e! {|CH, at position 6); 2.09
13[err]-ditriethylsilyloxy-5[err], 20-epoxy-4[err]-

met hoxy- 10[ er r [ s re3iox YRSt 00/-48 g Z-adxeneaid n A5 A and I and
anhydri de tetrahydrofuran. The reaction mxture is stirred for 2
hours 30 m nut&s=al6aahéper i ueach n: tCR, A5 posidgiam 1Y) » W[IEr] C, and 20
cnferr] of saturated agueous ammoni um chl ori de solution are then
added. At a (broadngerditmrdli nflEhe PBRppbrposibdsr I3 H06ZTn{r r3H of
wat er and 100 cnferr] of ethyl acetate are added. The organi c phase
41 i 8 sepPElId F+H &bt td infhaH talpretitiondd 3-78 with 2
times 50 cnB of _saturated agueous:sodi um chloride solution apd then

dried over nmagh@diufh= 12 and)| 6n AR : Hi2F Peeitien of) and- FHnFR2%ti on to
d 5 d d d 7/ Kk t 40 .2 f
orvduct are obfar HBdt SR eh BrRabien LohuFrincand 4 48 Bd a8 T anny on
100 f sili 0. 063- ' ' ' | [

di arrgtgr', SIe| ut ?hg'wl he%%g rm‘)"“z e?%ﬁ&%ic}ge’?%‘?g@fglgh%ﬁa@'(i’?_:?'slfgyat

vol ume) m xt ur osiﬁ?ontﬁgi leslpg9(dQ; CHlErio iﬁé‘c:?l Of)g . , Rgagt! ons

cont ai ni ng onl desired product are pooled and concentrated to

dryness upger ﬁSQﬂﬁf&nPSﬁSSS‘[f‘I( torok&2g, aiHA0[ B4t (position 7B¢) iy Of
2a- benzoyl oxy-1[err], 10[err]-di hydroxy-7[err], 13[err]-

5.61 (d, J = 6, 1H : H at position 2); 7.48 (t, J =

7.5, 2H : OCOC,H H at the meta position); 7.62 (t, J =
7.5, 1H : OCOC.Hs H at the para position); 8.03 (d, J =
7.5, 2H : OCOC.H; H at. the ortho position).

15 _ 2a;Benzoyloxy-lﬁjloﬁ-dihydroxy-7ﬁ,13a;

ditriethylsilyloxy-58, 20-epoxy-4a-methoxy-9-oxo-11-
taxene may bé prepared in the following manner:
2.22 cm® of a 1M solution of phenyllithium in
tetrahydrofuran are added at a temperature in the
20 region of -78°C to a sqlﬁtion of 940 mg of 18,2a-
carbonato-73,13a-ditriethylsilyioxy-55,20-epoxy-4a-
methoxy-10ﬁ-methoxyacetoxy-9-oxo-ll-t#xene in 45 cm® of
anhydride tetrahydrofuran. The reaction mixture is
stirred for 2 hours 30 minutes at a temperaturé in the
25 region of -78°C, and 20 cm® of saturated aqueous |
ammonium chloride solution are then added. At a

temperature in the region of 20°C, 50 cm® of water and

100 em?® of'ethyl acetate are added. The organic phase



ditriethylsilyloxy-5[err], 20-epoxy-4[err]-methoxy-9-oxo-11- 15  taxene
are thereby obtained in the formof a white foam the physi cal
characteristics of which are as . foll ows: - proton NVR spectrum
(400 MHz; CDCl[err]; [err] in ppm - coupling constances J in Hz): 0.55
(m, 6 H: ethyl 20 CHerr]); 0.70 (q,4d = 7.5, 6 H: ethyl CHerr]);
0.93 (t, J =7.5 9H: ethyl CHerr]); 1.05 (t,-J =7.5 9H:

ethyl CH err]) isl iParatediast@d @etitlink bhs( taked pladesr waphed 55

(s, 1H: OH at position 1); 1.71 (s, 3H: CHerr]); 2.02 and 2.33 (2
ms, 1H each : «3Hiery Jtiadesp @ icndnoff) saRudted, agR&os8E so@ifmrr]); 2.12 and
2.74 (2 dd, J =15 and 9 Hz and J = 15 and 7.5, 1H each: CHerr] at
position 14); Thidxisie Hélution andCijhen jdried Hverymagnesiumy : H at
position 3); 3.85 (dd, J =11 and 6, 1H: H7); 4.17 and 4.29 (2 d, J
= 8.5, 1H sulphate. After filtration and concgngggtlon.tcbgayqe [err]
20); 4.27 (d, J =2, 1H: H at positign’ 10);, 4.95 (mt, 1H_ H at
position 13 : susien geduped Ryessure g} 7; kPa) :a"1>-1‘lé’t%cpoéi'lr%rI & 9 &5 14 (4,

J =2, 1H: H at It 10); 5.5 d = T, 1H_. i ti 2);
5 7.45 (t, Jall“ﬂ‘s?t ?P’Foe.s I"(ﬁlf%[”a‘i'] H[iﬁreﬁi (H§°£]“ﬁ%ésn§“§‘£§§ i”&(rjn)S I on 2)
7.57 (t, J =7.5 1H: teqt |t ; 8. 07
(a3 75, aickramasedranty o 00 & ThaBAT Bha R T

1 , 2 - 5 7, %§|ﬁ{ -dh S rdisldud e, Ydi1uei i &

5%2”} , Zg?gggxgﬁg%ﬁé—)dn@{txﬁ%lﬁl er; met (%;%/iace_t o%— )Sgloxo- 1_w:.t1hoan

taxene may be pLARA efhdihid) %@i&% NBYSs by volume) mixturd), 3 g Of
4A ol ecul ar sieves, 12 cn'{tefcr of met hyl i%di de and 90 ng of sodium

hydri de argp addgsh Pdeting 10-cm® fractions. Fractions containing only

the desired product are pooled and éoncentrated to
dryness under reduced pressure (2.7 kPa) at 40°C.
734 mg of 2a-benzoyloxy-18,108-dihydroxy-78,13a-
ditrieth&lsilyloxyfsﬁ,20-epoxy-4a-methoxy-9-oxo-11-

15 taxene are thereby obtained in the form of a white
foam, the physical characﬁeristics of which are as
follows:

- proton NMR spectrum (400 MHz; CDCl;; 5 in ppm;
coupling constances J in Hz)=_0.55 (mt, 6 H : ethyl

20 CHy); 0.70 (q, J = 7.5, 6 H : ethyl CH)); 0.93
(¢, 3 =7.5, 9H : ethyl CH3); 1.05 (¢, J = 7.5, 9H :
ethyl CH,); 1.09 (s, 3H : CH;); 1.14 (s, 3H : CH;); 1.55
(s, 1H : OH at position 1); 1.71 (s, 3H : CH3); 2.02
and 2.33 (2 mts, 1lH éﬁch : CH, at position 6); 2.07 (s,

25 3H : CH,;); 2.12 and 2.74 (2 44, J = 15 and.9 Hz and J =

15 and 7.5, 1E each: CH, at position 14); 3.43 (s, 3H

OCH;); 3.47 (d, J = 7, 1H : H at position 3); 3.85 (dd,

J =11 and 6, 1H : H7); 4.17 and 4.29 (2 4, J = 8.5, 1H



a_tenperature in the region of 20[err]C and under an argon at nosphere
to a solution of 510 ng of 1[err],2[err]-carbonato- 15
7[err],13[err]-ditriethylsilyloxy-5[err], 20-epoxy-4[err]-hydroxy-10[err]-
nethoxyacetoxy-9-oxo-11-taxene in 6 cn[err] of di et hyl f ormam de. The
reaction nediumis stirred at a tenperature in the region of 20[err]C
for 3 hours. 10 cnferr] of saturated aqueous anmmoni um chl ori de

solution and 2Qch 30cRpi®oy] of27i cd) ar aies hare ArcH agkelasbs ftworor gani c
phase Is separated after settling has taken place, washed with

2 tinmes 10 cnigo)} efssaimeatEH acHeatspssiltion 13); Bhoor (de, sdlstloen and
then dried over magnesi um sul phate. After filtration and
concentrati on anddB8yn2Bs: RSat pogitiomdireds plésédsrel (2.7, kHa): B at
40[err]C, 715 ng of a product are obtained, which product is purified
by chr onpesgkapny18h; 59. §9o(d5|ﬂ|ea7(01568 B.atppgsition 2bhhtained in
a colum 1 cmin dianmeter, elutin

43 eBhyl 7a8Bt &te/ Byel ?)héxa%g (2@‘:9@61?13/ H @turkhe mq&q”;ps:.ta.on) ;

collecting 10-¢ err fractions._Fractions cqontaining o %

desired producéd>ar &Epotl 8d7 and tBnéeAtPGsHa H At the 'reduced
.pressure (2.7

1lerr],2[err]- ﬁkogéfo 71'e??f4§1)§fler r?éaﬁl?ﬁ & Iﬁﬁ sﬁl'feyl%';&;’o position).
S[err], 20-epoxy-4[err]- hBéYc%gL&@&Lo”??h Xaﬁfé?éhgtﬂﬁsﬁylﬂe )i s cal

taxene are thereby obtainel n

characteri sticgg0 a . L 0 spectrum
(400 Miz: CDOI [of Eo\t\/e%gir&? 16-dsthoxy 168 %gﬁﬁb"ﬁégggﬁ e {N%/RHZ) . .0. 60

, J = 71b, 6&&: Béhi: r Reb dng dakneb:H : ethyl
éﬂ[err]) 10 92t(tjane may ¥ eﬁkﬁéa i tReb8oilowing e y

0.3 g of 4A molecular sieves, 12 em?® of

methyl iodide and 90 mg of sodium hydride are added at
a temperature in the region of 20°c and under an argon
atmosphere to a solution of 510 mg of 18, 2a-carbonato-

15 76,13a-ditriethylsilyloxy-53,20-epoxy—4a-$ydroxy-106-
methoxyacetoxy-9-oxo-11l-taxene in § cm® of
dimethylformamide. The reaction medium is stirred at a
temperature in the region of 20°C for 3 hours. 10 cm®
of saturated aqueous ammonium chloride solution énd

20 30 cm® of dichloramethaneHare added. The organic phase
is sepaiated after settling has taken place, washed
with 2 times 10 cm® of saturated agqueous sodium
chloride solution and then dried over magnesium
sulphate. After.filtration and concentration to dryness

25 under reduced pressure (2.7 kPa) at 40°C, 715 mg of a
product are obtained, which product is purified by

chromatograéhy on 50 g of silica (0.063:0.2 mm)

contained in a column 1 cm in diameter, eluting with an



J =7.5 9H: ethyl CHerr]); 1.03 (t, J = 7.5 9H : ethyl CHerr]);
1719 (s, 3H: CHerr]); 1.23 (s, 3H: CHerr]); 1.44 (s, 15 1H: OH at

position 1); 1.71 (s, 3H: CHerr]); 1.99 and 2.47 (2 nts, 1H each :
CH err] at position 6); 2.15 (s, 3H CHerr]); 2.32 and 2.93 (2 dd,
J = 15 and 9 and J = 15 and 6.5, 1Hggach : CHerr] at position 14);
2.89 (d, J =5, 1H: Hat position 3); 3.45 and 3.51 (2 s, 3H each

20 CCHerr]); ‘@thgi(dﬁet&t@/h@cﬂo&m&aﬁs (25:78 by poduhednmikture. 4.17
(limting AB, J =16, 2H: OCOCH err]O; 4.41 (d, J = 5 1H: H at
position 2); 4cﬁanautmﬁgvaoe2ma ffactibps. FractiopachonCaiaing a91ﬁ05|t|on
20); 4.93 (m, 1H: H at position 13); 5. 10 (broad d, J =10, 1H: H

at position 23%he Slesigest producied aneapoalgdt f@}lcentrated ERAVPLE 2
15 ny of powdered 4[err] nol ecul ar sieves an o
44 27 ny GAyneRA Wader mdevse&lr ermwesd@cés#\?& @t 403C-

2] o S A Rk i o Bty

trifl Cha h t 11 t 2R
3“ter$OL8trr§xyg e?ﬁrﬁ]?%ﬂ’g? %?ene %‘%&éﬁ%’ t%?‘éf 9-cko- tA233 [err]l
Of acet Onl tr I l et %Ileeréﬂére%& O%ttra.ql%q q{%rﬂé f.om T%s[ or T I on rTEdI um

is kept stlrrlng enpera e region o Cfor 3

hours, and 15 138;[ r ]tlﬁ)é:hy ica d'dﬂﬁz@&&&@&%@% WhiCHB afe 9 Urated

aqueous sodi um e solution are then added at a tenperature in
the region of 2Yjersds The organi c phase is separated

10 - proton NMR spectrum (400 MHz; CDCl,; & in ppm;
coupling constants J in Hz) : 0.60 (g, J = 7.5, 6 H :
ethyl CH;); 0.68 (g, J = 7.5, 6 H : ethyl CH,); 0.92.(t,
J = 7.5, 9H : ethyl CH;); 1.03 (t, J = 7.5, 9H : ethyl
CH;); 1.19 (s, 3H : CH); 1.23 (s, 3H : CHy); 1.44 (s,

15 1H : OH at position 1); 1.71 (s, 3H : CH3); 1.99 and
2.47 (2 mts, 1H each : CH, at position 6); 2.15 (s, 3H
: CH,); 2.32 and 2.93 (2 dd, J = 15 and 9 and J = 15
and 6.5, 1H each : CH, at position 14); 2.89 (4, J = 5,
1H : H at position 3)}_3.45 and 3.51 (2 s, 3H each :

20 OCH,;); 4.10 (d4d, J = 10.5 and 7, 1H : H at position 7);
4.17 (limiting AB, J = 16, 2H : OCOCH,0); 4.41 (4, J =
5, 1H : H at position 2); 4.43 and 4.79 (2 d, J = 10,
1H each: CH, at position 20); 4.93 (mt, 1H : H at
position 13); 5.10 (broad 4, J = 10,'1H : H éﬁ position

25 5); 6.51 (s, 1H : H at position 10).

EXAMPLE 2

15 mg of powdered 42 molecular sieves and



after settling has taken place, washed with 2 tines
sat urat ed aqueous sodi um chloride sol ution,
sul phat e,
(2.7 kPa) at 40[err]C 22 ng of a product are.obtained,
I's purified by preparative chromatographys

t hi ck,

t hen dri ed over

10 cnB8 of

magnesi um

filtered and 15 concentrated to dryness under reduced pressure

20 271GngpPHfsodium chloride are added successively to a

2[ err]-benzoyl oxy-1[err], 10[ err]-di hydroxy-5[err], 10- epoxy-4[err] -
et hoxy-7[ err] , Soluet iy e - 1D -mproM - 2x-oelrizayebary 1138 k14 ~ddhydroxy -

(2R, 3S) - 3-tert-butoxycarbonyl am no- 2- hydr oxy- 3-

t her eby obt ai n®@ ZﬁrQPQKYtﬁan#hQFY-9 oxatilRe foam the physica

whi ch product
on a silica place 0.25 mm

eluting with a di chl or onet hane/ net hanol (95:5 by vol une)

m xt ure

phenyl propi onate are

characteristics of which are as foll ows: égn NNR spectrum
(400 Mhz; CDCIf’é#}“Of@?'}hWP%RhOnate-%I&R’Fwﬂc?f%'t%t B3 1r): 1.21
E?CHF:rf]ﬁ?&?;#%geqﬁ;kp%qﬁycq}ponylaminé}g Agoxy- -péenyf%rop:onate

H7 .4 i ti 4):
172 (s, AR W CE: db%u??o?\éi";“ "‘%‘J{%n’t‘l‘ﬁ%%’f &4 egggh,?%ragpglaﬂp "y
respectively,

19) ;
6);
2'),
d,

J

1.89 (s,

2.20 and 2 90

@‘%F Fefftidn mddiBR4E ot Pl s, pommergtpi (1 on

respectively, %@ﬁd&éaﬁ'ﬂ 75 5C 1@0:' 1.‘*" hours, 6% 15 (&h®dd at position

r oad respectively, J = 16 and 9, 1H

each; CHerr] @ichlorom@eRahé OdndAs &132?0:( WH R E® -a us @d&unposition

3.47 and 3.68 (2 ms, 1H each : CHerr] of (JerrJ]Herr] at 10
posi ti i on 19, %ﬁﬁofﬁherélﬂtlédﬂ arél thewosddédnat)a temperdt@re atwl 4. 39 (2

20

= 9, 1H each : CH[err] at position

the region of 20°C. The organic phase is separated

after settling has taken place, washed with 2 times

3

10 cm® of saturated aqueous sodium chloride solution,

then dried over magnesium sulphate, filtered and

15 concentrated to dryness under reduced preééure

(2.7 kPa) at 40°C. 22 mg of a product are obtained,

which product is purified by preparative chromatography

on a silica place 0.25 mm thick, eluting with a

dichloromethane/methanol (95:5 by volume) mixture.

ethoxy-7ﬁ,8-methy1ene-19-nor-9-oxo-11-6axen-13a-yl

(2R,38) -3-tert-butoxycarbonylamino-2-hydroxy-3-

10 mg of 2a-benzoyloxy-1ﬁ,1Qﬁ-dihydroxy-5ﬂ,10-epoxy-4a-

- phenylpropionate are thereby obtained in the form of a

white foam, the physical characteristics of which are

25 as follows:

- proton NMR spectrum (400 Mhz; CDCl,; 6 in ppm;

coupling constants J in Hz): 1.21 (s, 3H : CH;); 1.28

(s, 3H : CH;); 1.37 (s, 9H : C(CH;);); 1.35 (mt, 1H



20); 4.26 (broad s, 1H: OH at position 10); 4.61 (nt, 1H : H at

position 2'); 4.87 (m, 1H: H at position 5); 4.95-(broad s, 1H: H
at position 10); 5.33 (broad 15 d, J =10, 1H: H at position 3'); 5.42
(d, J =10, 1H : CONH); 5.67 (d, J =7, 1H: H at position 2); 6.28
(broad t, J =9, 1H: Hat position 13); fggm7.30 to 7.45 (mt, 5H :
aromatic H at position 3'); 7.49 (t, J = 7.5 2H: OCOCJerr]Herr] at
the meta positinam); ¥.49 (¢, 3 = 72038 7.6H, @ Oakepoplitdon] 4M;at t he
para position); 8.11 (d, J = 7.5, 2H: CIIfﬁerr]H[err] H at the ortho

posi tion). 1.72 (s, 1H : OH at position 1); 1.84 and 2.32 (t and

2[ err]-Benzoyl oxy-1[err], 10[ err]-di hydroxy-5[err], 20- epoxy-

4[ err] - et hoxy- 9ddxoréﬁpe¢$1ve171u@ran@tﬂa@e%u#ph%n¥¢®x§r 1H each : CH,
11-taxen-13[err]-yl (2R 3S5)-3-tert-butoxycarbonyl am no-

2- hydr oxy- 3- pheA§| peebEbemt 29 hiyl b8S pfepadBd: | FHikwe 2.03 a’?‘l)l?t% nti%anner :

A sol ut f 66 f 2] b I 1

d ﬁﬁdfo'xﬁ”s‘p’errfngobgasgﬁz[%eei?é‘é%’%sé’;f%g S0 1§ Fpg 4 land o - 16, 18

46 trifl | ph t 1

(2R, 4S,5R) MNP &\952#’5%%{’?% et r%syg}ige ‘i%e '§d {4 and broad

4- phenyl -1, 3- ox ?I%g%ﬁg ?ﬁcaiboxglatfglgné é nin La@h 1IN sol ution
d :

of hydrogen chI kep Frring’ a enperature in

the regi on of 0£§5£L§6£014}9 3.22 }Qﬁygg cdhE. I egt L O n&gt b8itSon

concentrated to~dryness uce ressure (2.7 kKPa) at 20[err]C.
82 ng of a 27P:0guay aha beélmﬂdmt | ¢h @agHUSiCHS PEIC HLALDY

preparative chronatography on a silica plate 0.25 nm 710 t |ck el uting
with a di chbor opeshenehne) haBobs( 8, 53by 7, 1H : H at position 3);

4.02 and 4.39 (2 d, J = 9, 1H each : CH, at position

20); 4.26 (broad s, 1H : OH at position 10); 4.61 (mt,

1H : H at poéition 2’); 4.87 (mt, 1H : H at position

.5); 4.95 (broad s, 1H : H at.position 10); 5.33 (broad

15 d, J =10, 1H : H at éosition 37); 5.42 (4, J =-10, 1H
: CONH); 5.67 (d, J = 7, 1H : H at position 2); 6.28

(broad t, J = 9} 1H

H at position 13); £from 7.30 to
7.45 (mt, 5H : aromatic H-at position 37); 7.49 (¢, J =

7.5, 2H OCOC;H; at the meta position); 7.60 (t, J =

20 7.5, 1H

OCOCzH; H at the para position); 8.11 (d, J =

7.5, 2H : OCOC,H; H at the ortho position).

2a-Benzoyloxy-lﬁ,103-dihydroxy-SB,zp-epoxy-
4a-ethoxy-9-oxo-7F-trifluoromethanesulphonyloxy-
1l-taxen-13a-yl (2R, 38)-3-tert-butoxycarbonylamino-
25 2-hydroxy-3-pheﬁylpropionate may be prepared in the
followiné manner:
A solutibn of 66 mg of 2a-benzoyloxy-18,108-

dihydroxy-58,20-epoxy-4a-ethoxy-9-oxo-78-



volume) m xture. 20 ng of 2[err]-benzoyl oxy-1[err],10[err]-

‘di hydroxy-5[err], 20- epoxy-4[err] - et hoxy- 9- oxo- 7[err]
trlfluoronethanesulphonyloxy 11-taxen-13[err]-yl (2R, 3S)-3-

t ert - but oxycar bonyl am no- 2- hydr oxy- 3- phenyl propi onate 15 .. are thereby

obtained in the formof a white foam thes ~physical characteristics of
whi ch are as foll ows: - proton NMR spectrum (600 MHz; CDCl [err];

[err] in ppm triflucrtommetisnesnulplionylokyflYaxene-11B8d-syl 3H : CH err]);

1. 25 (s, 3H: CHerr]); 1.40 (s, 9H : C(CHerr])[err]); 1.47 (t, J =
7, 20 3H : CRetS|5RY - I}{ieeri}ﬂfwtm}y@armlibn(%meﬂhmme,nnlé-5 OH at
position 1); 1.90 and 2.25 (nt and dd respectively, J = 16 and 9, 1H
each : Clﬂ[err]4arhwltlo3rq=ﬂﬁ}zolll®m%-55 qm:boxylatedq[e}.rq yl 1eDAa (s, 3H:
CHerr]); 2.40 and 2.70 (2 nts, each; CHerr] at‘f05|t|on 6); 3.18
(broad s, 1H °d-Na?°1‘-2'5'-°n®%|1!Y%?PSE°I} chilopfidey i et keptyt

.position 3 75 and 3.82 (2 nts,, 1H each of err|Herr]
it stiry n94a'esa {merating in Ghe T e 7 (S ‘i ‘20 34 hng

2t420?|2tldoJ = 9. _1H (%—%eil at OSJ'[IO'I[’IZJ % o

47 hopesy, € raactinh PPl pnddendeed po, dmess 1H : H

at p05|t|0n 7)1::15 .’9 é&'lg e% p%é%@g ?2 'T’LH:Pa)H at %R_' é‘t I-%t%% ); .32

(m, 1H: H at p05|t|on broad s, 05|t|on 10);

5.45 (d, J = ]191- duétlﬁ.lce Sined; %:(&1%’50‘1 £ i&'%tbrﬁféd%?'t'on 2);

6.20 (broad t,”J 9, TH : H at position rom 7/ to 7.55 (nt,
SH : aromati.c {E a?&@iﬁéoéh:?bﬂatc_? f@plﬁ on a silica 7pfht3|'b 25 mm
oCoCferr]H err at the meta position); 7.61 (t, J=7.5 1H:

OCOC err ]t errthitle} ébhetimg awdelsid i dighldrdinetithne Aethansl 7(95:2tby
OCOC[err]H[err] H at the ortho position).

_ volume) mixture. 20 mg of 2a-benzoyloxy-1§,108-
dihydroxy-58, 20-epoxy-4«-ethoxy-9-0xo0-78-
trifluoromethanesulphonyloxy-11l-taxen-13«w-yl (2R,38)-3-
tert-butoxycarbonylamino-2-hydroxy-3-phenylpropionate

15 are thereby obtained in the form of a white foam; the
physical characteristics of which are as follows:
- proton NMR-spectrum (600 MHz; CDCly; & in ppm;
coupling constants J in Hz): 1.13 (s, 3H : CH;); 1.25
(s, 3H : CH3); 1.40 (s, 9H : C(CH3)3); 1.47 (t, J = 7,

20 3H : CH; of CyH; at position 4);.1.58 (s, 1H : OH at
position 1); 1.50 and 2.25 (mt énd dd respectively, J =
16 and 9, 1H each : CH, at position 145; 1.92 (s, 3H :
CH;); 1.94 (s, 3H : CH;); 2.40 and 2.70 (2 mts, 1H
each: CH, at position 6); 3.18 (broad s, 1H : OH at

25 position 2’); 3.43 (4, J = 6.5, 1H : H at position 31;
3.75 and 3.82 (2 mts, 1H each : CH, of C,H; at position
4); 4.05 (broad s, 1E : OH at position 10); 4.28 and

4.46 (2d, J =9, 1H each : CH, at position 20); 4.63



2[ err]-Benzoyl oxy-1[err], 10[ err]-di hydroxy-5[err], 20- epoxy-

4[ err] - et hoxy-9-oxo-7[err]-trifluoronet hanesul phonate-11-taxen-

13a-yl (2R, 4S,5R)-3-tert-butoxycarbonyl -

2-(4- met hoxyphenyl ) - 4- phenyl - 1, 3- oxazol i dine-5- 15 carboxyl ate may be
prepared in the foll ow ng manner: 47 60 ng of

(2R, 4S,5R) - 3-tert-but oxycar bonyl - ' _

2- (4- net hoxyphedy) ) 18- prenyt -fosi ©kea 2 Xj ne:$2 (dd, Jcaribxgadcracid, 42
ng of dicycl ohexyl carbodiim de and 5 nmg of 4-(dinmethyl am no)pyridine
are added 20 1HSucHeatipesjchdn 7)Y enPeOnt (de, id £ M0 raagd d, GXH20[Rrr]C to
a solution of 90 ng of 2a-benzoyl oxy-5[err], 20-epoxy-4[err]- '
et hoxy- 9- oxo- 7aerpésitioh ud) pnetIinbetl pkdny | Bx@t position 37); 5.33

1p, 10[err],13[err]-tri hydroxy-11-taxene in 4 cnB of anhydrous et hyl
acetate. The r Eoreadnsm JHut Hiat posieipn o}0) 55.4% fRBdurE .nkr an argon
at nosphere_at a tenperature in the-region of 20[err]C 30 cnferr] of

"ethyl acet@te Hd:260WRL: 5.65 (4. JiwrbiRd WueA2ERRFIHARPR b i de

solution are dded, The_organi hase is separated aftgr settlin
48 has t&Kx8R &’5‘8%‘? s\as'ﬁeﬂg%tfpg’taﬁnﬁg BRF P L3k J',"°”“e';'gétﬂeri
dried over magpesiumx syl phate, filte ad . concenty ated, & o, dr yness '
under reducedgg?e'léé eklmg' %£(2.?%§P%f£4ﬁfe??7t§1%?né' of'%é_pfgﬁﬁct are’
obt ai ned, 5 whi C dUCA A4 Uky T 0 s L 0 of
silica (0. 063-'5..\#1'%1'1?' (F:)%%t ai é\%%éﬁr% ? ggle%rfh%yfegr% 'gn Q:;%‘ﬁh%i gnrfesfier(%'el uting

with a cycl oheyapeteshyipacep@d@ n, B at{ {hie3padia Wby xtguio2 q@,! ecting
8-cnferr] fractions. Fract ons contai ning only theng25|red pr oduct
are -+ 10 J =7.5, 2H : OCOC.H; H at the ortho position).
2a-Benzayloxy-1ﬁ,IOﬁ-dihydfoxy-SB,20-epoxy-
4a-ethoxy-9-oxo-?ﬁ-trifluoromethanesulphonate-11-taxen-
13-yl (2R,48,5R) -3-tert-butoxycarbonyl- |
2-(4-ﬁetﬁoxyphenyl)74—pheny1a1;3-oxazolidine-5-
15 carboxylate may be prepéréd in the following manner:
60 mg of (2R, 4S,5R) -3-tert-butoxycarbonyl-
2- (4-methoxyphenyl) -4-phenyl-1,3-oxazolidine-5-
carboxylic acid, 42 mg of dicyclohexylcarbodiimide and
5 mg of 4-(dimethylamino)pyridine are added
20 successively at a temperature in the region of 20°C to
a solution of 90 mg of 2a-benzoyloxy-58,20-epoxy-4c-
ethoxy-9-oxo-78-trifluoromethanesulphonyloxy-
18,108,13a-trihydroxy-11-taxene in 4 em® of ‘anhydrous
ethyl acetate. The re;ction mixture is stirred for
25 6 hours under an argon atmoSphére at a temperature in
'the-region of 20°C; 30 cm® of ethyl acetate.and 20 cm®
of saturated aqueous ammonium chlorlide solution are

added. The organic phase is separated after settling -



10 pool ed and concentrated to dryness under reduced pressure (2.7
kPa) at.40[err]C. 110 ng of 2[err]-benzoyl oxy-

1[err], 10[ err]-di hydroxy-5[err], 20- epoxy-4[ err]-et hoxy-9-oxo-7[err] -

’ trifluoronethanesulphonyloxy-ll-taxen-13[err]-yl

(2R, 4S, 5R) 3-tert-butoxycarbonyl - 2- (4- net g@xyphenyl )- 15

" 4-phenyl - 1, 3- oxazol i di ne-5-carboxyl ate are thereby obtained in the
formof a mhlthaboaakehhplphpslwahhed withhar atmesi 20i cm3 o6 Wmtérare as
fol |l ows: - proton NWR spectrum (400 NHz; CDCl[err]; [err] in ppm

coupl i ng const &hes driedHoyer magﬂeeiumlﬁuﬂphétéH[éilpyFedrynd 20

CH err] and CH err] of (Jerr]J]Herr] at position 4); 1.19 (s, 3H: CHerr]);
1.51 (s, 1H: enpsgpsdon01¢rymesa ?sdeskredEFFérpr?ssure 1.85 (s, 3H
: CHerr]); from2.25 to 2.40 and_2.66 . CHerr] at
position 6); fKGnVZkQG)t8t24QOCana4° mg °§ BBPFHF“SﬁdaHG PEEﬁ%EF?ver, J =

TR i g MR RRETE Eh
H 4):.3.84 1 J =
SFerr] [eiﬁﬂ Eﬁléfapégoﬁsén 13)%“ﬁ SS“&%&hﬁasﬁn(EdQQ? ht) gptaflt (

) : h ; , 7
posi tion 5 ); SegEerag: Fiolihb hiin’R evéiphedngjetnin 3‘%'85???3% 7 492
(broad d, J = ¥905301H§5v51ﬁhe) mixtﬁ@é'hb@ﬂeéinné 80ch8. fractiondH 1 H at

position 10); (spread unres. conp. 'H at position 3'); 5.59
(d, J = 6.5, 1HracHiahspe&htaQaia§ 05191thatdeéhrede§bduct argosition 13);
6.40 (spread unres. conp. 1H: at position 5"); 6.94 (d, J 8.5,

2H : H at 1bhe poblled and cpﬁ&bhtﬁ&tﬂﬂthoraspnebstanesh[eadthdfron17 30 to
750 (nt, -pressure (2.7 kPa) at 40°C. 110 mg of 2a-benzoyloxy-
18,108-dihydroxy-58, 20-epoxy-4a-ethoxy-9-oxo-78-
trifluoromethanesulphonyloxy-11-taxen-13a-y1-
(2R, 48,5R) -3-tert-butoxycarbonyl-2- (4-methoxyphenyl) -
15 4-pheny1-1,3-oxazolidine-s;carboxylate are thereby
obtained in the form of a white foam, the physical
characteristics of which are as folloﬁs:
- proton NMR spécﬁrum (400 MHz; CD¢13; 6 in ppm;
coupling constants J in Hz) : 1.10 (s, 15H : C(cﬁ3)3 -

20 CH; and CH; of C,H; at position 4); 1.19 (s, 3H : CHy);

1.51 (s, 1H : OH at position 1); 1.64 (s, 3H : CH;);

1.85 (s, 3H

CH,); from 2.25 to 2.40 and 2.66 (2 mts,
1lH each : CH, at positiomn 6); from 2.25 to 2.40 and
2.88 (mt aﬁd dd respectively, J = 16 and 8, 1H each :

25 CH, at position 14); 3.35 (d, J = 6.5, 1H : H at
‘position 3); 3.52 and 3.62 (2 mts, 1H each : CH, ofICzHS
at position 4); 3.84 (s, 3H : ArOCH,;); 4.01 (4, J = 1,

1H : OH at position 10); 4.20 and 4.34 (24, J = 9, 1H -



10 OH : aromatic H at position 3', Hat the neta position W th

respect to OCH err] and OCOC[err]H err] H at the neta position); 7.63
(t, J =7.5 1H: OCOC[err]Herr] Hat the para " position); 7.95 (d, J
=.7.5 2H: OCOCJerr]H err] Hat the ortho position). 15

2[ err]-Benzoyl oxy-5[err}, 20- epoxy-4[ err] - gghoxy- 9- oxo-7[err] -

trifluoronet hanesul phonyl oxy-1[err],10[err], 13[err]-tri hydroxy- :
11-taxene are [afAredn,Nathgobotioni Do) yea0eL: (d, J = 4, 1H : H 280 [err]|
of triflic anhydride ar@ added at a tenperature in the region of
Oferr]C to a seogiita®noR27)204,.886Qady of = 11.5 and 6.5, 1H : H at

2a- benzoyl oxy-5[err], 20- epoxy-4[ err] - et hoxy- 9- oxo-

lerr], 7[err], Psdrilonl 3)er 4]. SRet(bxroadr dxy J1:- AAxSnelln:18 et err] of

di chl oronet hane and 145 [err]| of pyridine. The reaction m xture is
stirred for 45pesitien &) ;a5t.@6pddat dr e ln 1B : H p& pegisdons 19)¢rr] C, and
15 cnferr] of dichloronethane and 25 10 cnferr] of water _are then added.
The organi & ph&s&5 (spread ymresat oUp-t & et RENPORAEiORKEN) 5| 2c@2 washed

with 2 times 10 cnferr] of saturated  aqueqQus _sodi ym hydrogen

car bonat e sol utfdn? Fnéwngdr ilgd }ofe Rt ROFESIOM 38I’p|5|‘a19&, tat, 198 ac

50 filtered ,and c entrated to dryness under re ed pressure
(2.7 kPa) at zmﬁ@n%@fﬁ-% 3%&&&%1‘“‘?8' °°mp‘o§“ﬁgi'ngd,atmhi ch

product is purified.b no r Vo o on g SighiC 063-0. 2
mm cont ai ned ipr?sé'ctécﬁéu%)'”?'%la@]h % =aBaiet 3?0 'ePﬁfat il %hr(tgm

! ting wth an ethyl
acetate/ cycl oh ' d#Ee Jdloely§ 2REm 7.30 €6 KE60 Ate]0-cnB
fractions. Fra tloﬁg&%gﬁgg?ﬁ¥ﬁ%&£n yk 3?ﬁe Sesired product a?e pool ed

and concenty at &3; t0 aromatic H at position 37, H at the meta position
with respect to OCH, and OCOC.,Hg H at the meta
position); 7.63 (t, J = 7.5, 1H : OCOC¢H; H at the péra_
position); 7.95 (4, J = 7.5, 2H : OCOC¢H; H at the ortho
position).

15 2a-Benzoyloxy-53,20-epoxy-4a-ethoxy-9-oxo-7ﬁ-
trifluoromethanesulphonyloxy-18,108,13a-trihydroxy-
ll-taxene are pfepared in the followigg manner:

200 ul of triflic anhydride are added at a
temperature in the regién 6f 0°C to a solution of
20 260 mg of.2a-5enzoyloxy-55;20-epoxy-4a-ethoxy-9foxo-
18,78,108,13a-tetrahydroxy-l1l-taxene in iO cm® of
dichloromethane and 145 ul of pyridine. The reaction
mixture is stirred for 45 minutes at a temperature in
the regioﬁ o£.0°c, and 15 cm® of dichloromethane and

25 10 cm® of water are then added. The organic phase is

separated after settling has taken place, washed with 2

times 10 cm?® of saturated aqueous sodium hydrogen

carbonate solution, then dried over magnesium sulphate,



dryness under reduced pressure (2.7 kPa) at 40[err]C. 90-ng 10 of
2a- benzoyl oxy-5[err], 20- epoxy- 4a- et hoxy-21[err],10[err],13[err]-

trihydroxy-9-oxo-7[err]-trifluoromethanesul phonyl oxy-11- t axene are

t hereby obtained in the formof a white foam the physical
characteristics of which are as folgpws: 15 - - proton NVR spectrum
(300 MHz; CDCl[err]; [err] in ppm coupling constants J in Hz) : 1.07
(s, 3H: CHergilteded2and condéntrdated G ediynesd vddi . réducedd 3H :
CHerr] fromd derr]Herr] at position 4); 1.87 (s, 3H: CHerr]);

2.05 (s, 1H : gressure (2.PpdeP4d) cat 130°Q. 1304 smg If a GFedudy ;ae 38 and
2.75.(2 ms, 20 1H each : CH err] at position 6); 2.49 and 2.65 (2 dd,

J = 16 and 9 aclktdimeds winikcl. produsipels iputifidd by chrematogradphyrr] at
position 14); 2.89 (d, J = 10, 1H: OH at position 13); 3.72 (d, J =
6.5 1H: H atoapoéatgocnfa;:lica (Omfiﬁn@ 3omdb @mg@:(md nia pfem] from
Cerr]H-err] at position 3,97 (d,.J =1, 1H: OH at position 10);
4.30 and 5 49381%2@13%et39' ﬁi#%%&ﬁlWi??{%ﬂr$t¥N1p05|t|on 20); 4.57

(broad t, J = 10, 1H ositi n 1 from4.95 t 15 (nt, 2H
H at position 3°%Hﬂt?{§¥°€6§ 83 168’ 'by volume) m%? fure dﬁné = 1 1H: H

2o 10%Pl§?i§if%r?'hé%rrﬁj"'ﬁﬁ"%ft“{%e'i"rfeﬁ"t ?ﬁs%%s'a"i"f'@s L
- ; S, oH - moqer% rrf&:ﬁf%&%%ﬁ ﬁﬁ%@o%@éfm@%?&éﬁ@éﬁtrét@@ é&' J =75
5%2;;}:$F2f${!§ e?rfr13 err tet?gﬁeéééﬁéiﬁg ?éﬁéﬁggaﬁ§t5%°3$ep%?e in
the foll oypng &BNP@Lbenzoyloxy-58,20-epoxy-4a-ethoxy-18,108,13a-
| trihydroxy-9-oxo-78-trifluoromethanesulphonyloxy-11-

taxene are thereby obtained in the form of a white

foam, the physical characteristics of which are as

follows: .

"15 - protoniNMR spectrum (300 an; CDCl,; & in ppm;
coupling constants J in Hz) : 1.07 (s, 3H : CH;); 1.12
(s, 3H : CHy); 1.47 (t, J = 7, 3H : CH, from C,Hs at

position 4); 1.87 (s, 3H : CH;); 2.05 (s, 1H : OH at

position 1); 2.15 (s, 3H : CHy); 2.38 and 2.75 (2 mts,

| 20 1H each : CH, at position 6); 2.49 and 2.65 (2 dd,
J = 16 and 9 and J = 16 and 3.5, respeétively, 1H
each : CH, at position 14); 2.89 (d, J = 10, 1H : OH at
.position 13); 3.72 (4, J = 6.5, 1H : H at position 3);
from 3.80 to 3.95 (mt, 2H ;-Cné from C,H; at position

25 4); 3.97 (4, J =1, 1H : OH at position 10); 4.30 and

4.48 (24, J .

9, 1H each : CH, at position 20); 4.57

(broad t, J 10, 1H : H at position 13); from 4.95 to

5.15 (mt, 2H : H at position 5 and H at position 7);



10 enferr] of triethyl am ne-hydrofluoric acid 10 conplex are. added at a
tenmperature in the region of 20[err]C to a solution-of 524 ng of

2a- benzoyl oxy-

5Lerr] 20- epoxy-4[err]-ethoxy-1[err]- hydroxy 9- oxo- 7[err] 10[err] 13[err]-t
ris- (triethylsilyloxy)-11-taxene igqg 8 cnferr] of

di chl oronet hane. The reaction mxture is stirred for 15 7 hours at a
temperature ins{hg (@Qi n=01i, 20FctrkCGatapdsition 109;ce{esr] of

di chl oronet hane and 200 cnierr] of saturated aqueous sodi um hydr ogen
carbonat e sol ufdpngacest BenlH : H atdpdsidbenozpan?cePhése Js=sSPpdy at ed
after settling has taken place, washed with 2 tines 50 cnferr] of 20
sat urat ed aque@Hs:sO0DCQgHLIH axti dshes alattd @usittiem)dr iTe®d3 (t, Dwer? sfagnesi um
sul phate, filtered and concentrated to dryness under reduced pressure
(2.7 kPa) at 4®FeFrPQDC5H5 H gts(-he) pera position); 8.00 (d, J = 7.5,

2[ err]-benzoyl oxy-5[err], 20- epoxy-4[err]-ethoxy-9-oxo-

ferr], 7[ePr], 38] &r FOGaHx H |ak é%h%fﬂﬁﬁ‘%ﬁ(ﬁ%ﬁ- %iO™re are thereby 25

obtalned in the formof a white f si cal characteristics of
which are as fol lows:  29- Benﬁ?B ﬁREzgge PPE¥T tADBEREBY - Perr];

' : ' t J 06
E?;;] 'noppm 15,75,E8Bpi5”9 rgxy-ig Etigﬁe may ﬁﬁsprggfrgéifé;li)

1.46 (t, J =7 H err]H[err] at position 4); 1.72 (s,
3H: CHerr]); tfg EOIEEL§£§ m%én 1H each : CH err] at position
6); 2.04 (s, 1H: COH at 3 | % SheL&iq: from
2.45 to 2.55 (m 5 IR %ﬂ&ﬁt%os.t %?1’317 zi%f)gfain'é% 65 (nt and dd,

respecti veby, édom éxaQQe3a§deéFhEa§htemgkﬁﬁﬁﬁkeainPEEétteglon of 14); 3.06
(d, J = 11, 1H EH at position 13) :

- 20°C to a solution of 524 mg of 2ca-benzoyloxy-
Sﬁ,20-epoxy-4a-ethoxy41ﬁ-hydroxy-9-oxo-7ﬁ,105,13a-tris-
(triethylsilyiéxy)-11-taxene in 8 em® of
dichloromethane. Thé reaction mixture is stirred for

15 7 hours at a temperatufe iﬁ the region of 20°C,.and
100 cm® of dichlo;amethane'and 200 cm® of saturated
agqueous sodium hydrogen carbonate solution are then
adaed. The organic phase'is separated after settling
has taken-place, washed with 2 times 50 ecm® of

20 saturated aqueous sodium chloride solution, then dried
over magnesium sulphate, filtered and concentrated to
dryness under reduced pressure (2.7 kPa) at 40°C.

. 260 mg'of 2a-benzoyloxy-58,20-epoxy-4a-ethoxy-9-oxo-~
15,75,103,13a~tetrahydroxy4Il-taxené are thereby

25 obtained in thé form of a white foam, the physical
characteristics of which are as follows:

- proton NMR spectrum (400 MHz; CDCl,; & in ppm;

coupling constants J in Hz) : 1.06 (s, 3H : CH;); 1.12



J =6.5 1H: Hat position 3); 3.84 (nt, 1H: H at position 7); 3.89
and. 3.96 (2 nts, 1H each.: CHerr] of err]Herr] 10 at position 4); -

4.15 (broad s, 1H: OH at position 10); 4.31 and 4.44 (2d, J = 9 Hz,
1H each' : CH err] at position 20); 4.54 (broad t, J = 10; 1H: H 13);
4.93 (dd, - J =10 and 3.5, 1H: Hat gpsition 5); 528 (s, 1H: H

at position 10); 5.63 (d, J =6.5, 1H: H?2) 7.48 (t, 15 J=17.5 2H
oCoC err]Herr] (b, aggt h A Do t{©wn)g <. BL 3K ,: CH; of GGHL. &t 1H :
ococferr]Herr] H at the para position); 8.02 (d, J =75 2H

ocoC efr] H err] pbeatibhe4ps tDO7P0%s} i3W): CH;); 1.99 and 2.50 (2 mts,

2[ err]-Benzoyl oxy-5[err], 20- epoxy-4[err]-ethoxy-1[err]-

hydr oxy- 9- oxo- 7iRr eacRO} ecr] ,dt3[posdtion KX« i2i04/| 651 VB xy)OH #40

11-taxene may be prepared according to one of the fol |l ow ng net hods: -
1) 320 [err]| opoaitibsollti2nldf (phedE ki CHilumirom 245 1% rduBRIr @%r an
are added at a tenperature in the region of -78C to a_solution of 253

‘mg of 1[errP, 2[ Hr }-OH2&t position 7); 2.50 and 2.65 (mt and dd,

carbonate-5[err], 20-epoxy-4[err]-ethoxy-9-oxo-7[err],10[err], 13[esr] -
tris(triethylsi FpPBRYFivelyaxéne 1 3ndcdierriEora h?d&%msit P$31t£°n

ool o CopLy PR YT en bty oSy oA L€ bR eson 1301 8046 R,

53 -78 C d f d ' -
chil ori de sol ut Bn=afaotnsh Aofche REsERRH 2} TaPReT e, TR AR
20lerr1C 10 crhggitigh ¥3tes 89%and STPE! (b Afsf! it each . RLISE ccale

added. The orgahic phase i § Séparated ter 5 settling has tﬁken ce,
washed witho2 tpRepog9teBhea)l al1s (brosal ¥ aigd:acuequspsadtusnchbysi de
solution, then driéed over nagne5|un1sufphate, filtered and _
concentrated t04,31 and 4.44 (24, J = 9 Hz, 1H each : CH, at position

20); 4.54 (broad t, J = 10; 1H : H 13); 4.93 (dd,
J = 10 and 3.5, 1H : H at position 5); 5.28 (s, 1H : H
at position 10); 5.63. (d, J = 6.5, 1H : H 2) 7.48 (t,

7.5, 2H : OCOC.H; H at the meta position); 7.61 (t,

15 Jd = :
J = 7.5, 1H : OCOC,H; H at the para position); 8.02 (d,
J = 7.5, 2H : OCOCcH; H at the ortho position).

2a-Benzoyloxy-58,20-epoxy-4a-ethoxy-16-
hydroxy-9-oxo-78,108,13a-tris (triethylsilyloxy) -

20 ll-taxene may be prepgrea accoraing to one of the
following methods: _

1) 320 pul of a 1M solution‘of phenyllithium
in tetrahydrofuran are added at a temperature in the
region of -78°C to a solution of 253 mg of 16,?&-

25 _carbonaﬁe-Sﬂ,20-epoxy-4a-ethoxy-9-oxo-7ﬁ,103,13a-
tris(triethylsilyloxy)-11l-taxene in 13 em® of anhydrous

tetrahydrofuran. The reaction mixture is stirred for

1 hour 30 minutes at a temperature in the region of



dryness under reduced pressure (2.7 kPa) at 40[err]C. 500 ng of a
product are obtained, which product- is 10 purified by- chronatography on
50 g of silica (0.063- 0.2 mm) .contained in a columm 3 cmin
dianeter, eluting with an ethyl acetate/cyclohexane (15:85 by vol une)
m xture, collecting 10-cn8 fractions. Fraggions .contai ning only the
desired product are pooled and 15 concentrated to dryness under reduced

pressure {73k kKRaa alo 4aPPebk] catd®ltel Qfueocus ammonium
2[ err] -benzoyl oxy- 5[err] 20- epoxy-

4[ err] - et hoxy- deﬂldwwaml%mme?[weﬂ atided.r ptl3 eempeliraitakier iiat hyl -
silyloxy)-11-taxene are thereby obtained in the form of a white foam
t he” physi cal chireaategriict iccks 20f° Ophildh careof2@atezsahdl 5Owem® of ethyproton
NVR spectrum (400 MHz; CDCl[err]; [err] in ppm coupling constants J
in Hz) : from RETALE RYES a(dded-_‘rhe omaniccm[h@me] sgpaxeatede afiter f r om
0.90 to 1.10 (nt, 27H : CH err] of e H[err]) 1.15 &H 3H :
"CHerr]); B22 s(es:tlam h@{é’rﬁ*ﬂep a@s.( twas wirh- 27 tlBHs 20HF&y r PLof
Clerr]Herr] in position 4); 1.50 (s, o%OSItIOI’l 1) 165
(s, 3H : C:I-I[errﬁ%tuz?“ﬁfl Adiepusy sodium eélkarédem% CﬁF’@Pr]d

gﬁgl 5' gnlg) an(zj erZez( niagnes:Lum sulpgg[ter ' ]:E)iltere %o%.%e%%rag: 16 and 9
UL D T P P
BOSHLI ggcﬁ)i ?C,:lﬁorﬁaéotflpo t|on bo%?etl ainfdg %&g‘ﬁ ? Pﬁ%%tjn?:%(gd 1\I1I ¥
H at positien Purified B %Lr@:hfa%&:ta:ph& ond 50l ost'?c.tln.%S'(tO' @%3L3); 5. 17
(s 0.2 mm) contained in a column 3 cm in diameter, eluting .
with an ethyl acetate/cyclohexane (15:85 by wvolume)
mixture, collecting 10-cm® fractions. Fractions
containiﬁg' only the desired product are pooled and
15 concentrated to _dryness'uhder redﬁged pressure |
(2.7 kPa) at 40°C. 260 mg of 2a-benzoyloxy-58,20-epoxy-
4a-ethoxy-18-hydroxy-9-oxo-78,108,13a-tris(triethyl-
silyloxy) -11-taxene are thereby obtained in the form of
a white foam, the. physical.chgracteristics of which are
20 as follows:
- proton NMR spectrum (400 MHz; CDCl,;; 6 in ppm;
coupling constants J in Hz) : from 0.55 to 0.75 (mt,
18H : CH, of C,H;); from 0.90 to 1.10 (mt, 27H : CH; of
C,Hg); 1.15 (s, 3H : 633); 1.22 (s, 3H : CHy); 1.38 (¢,
25 J =17, 3H : CH, of C,H, in position 4); 1.50 (s, 1H : OH
at position 1); 1.65 (s, 3H : CH3); 2.00 and 2.39
- (2 mts, 1H each : CH, at position 6); 2.02 (s, 3H :

CH;); 2.05 and 2.85 (2 dd, J = 16 and 9 and J = 16 and



1H: Hat position 10); 5.60 (d, J = 6.5, 1H: H 2); 7.45 (t,
7.5, 2H: OCOCJerr]Herr] Hat the neta position); 7.57 (t, J
IN: OCOCJerr]H err] Hat the para position); 10 8.06 (d, J = 7.5,
OCOC[err]H err] Hat the ortho position).
1[err],2[err]-Carbonato-5[err], 20- epoxy-4gerr] - et hoxy 9- oxo-
7[err],10[err], 13[err]- trls(trlethyIS|Ionxy) 11-taxene may be -
prepared in th@..@P'i-%é@tmmf 1H each : CH, at pdiitien 4[49r; 3 .43 ecul ar
sieves, 4.2 cnB8 of ethyl 15 I odi de and 68 rrg of 80% sodi um hydri de are
added at a (4, tEnpes a8 UrkHi N HIB) 7 e3i Hh axid ZD[ 90 r (L mir], UHIesacin ar gon
at nosphere to a solution of 353 ng of 1[err], 2[err]-carbonato-

S5[err], 20- epoxQHA[ack rqz-HgydtoppSthpn-4perB]-$10[(E!:r.];I-ES[eHr at position

tri s(tr| et hyl si |yl ox % 11-taxene in 2. crr[err] of 20  dinethyl fornmam de.
The reaction nTkt ut sawlh%@ é@daa 9, tdprach ur £Hn ath@asigiiaR of

20[err]C for 1 hour sat ur at ed aqueous_ anmoni um

chloride s3l ut#®hs aﬁd9330(‘£$1[ efry 1° and o3 - 3 M of A hBRELF PR, The
o ohs” B ?néi‘—*loﬂem%gp?rg'treg ur i ol Bt RRELEARRTEM b1 £ (B
.sol. ut th t frlt

(Szgngelnt(:)pat ede'?:bg i eé)'\éleél?l nesoﬁ@eﬁ%’? E?’e & % e‘f? *kPa?né 40[err] C.

500 ng of a prodygt aresobtaige
55 whi ch? %I%dugf 'S pﬁr?? ?2% by OPCel tHogartap‘):ﬁly g‘r?"'f‘sP““‘“n’ i

silica (0.063-9, 37”?‘1 contayned i@ A 6@6 rﬁ‘ ¥ QP ithe para iﬂo@lﬁ:&%) ;el uting
with an ethyl acetat el cycl ohexane 6_L(? 90 by vol unme) m xture,

col l ectingglO-gp@sf r@gtronsy.s, 52u Fr@aéc @ &b Rty pdgieideni.r ed
product are pool ed and concentrated to dryness under reduced '

lﬁ,Za-Carbonato-Sﬁ,20-epoxy-4a-ethoxy—9-pxo-
-  78,108,13a-tris(triethylsilyloxy) ~11-taxene may be
prepared in the following manner:
0.3 of 4A molecular sieves, 4.2 cm® of ethyl
15 iodide and 68 mg of 80% soaium hydride are added at a
temperature in the region of 20°C and under an argon
atmosphere to a solution of 353 mg of 1ﬁ,éa—carbonato-
55,20repoxy—4a-hyar6xy-9-oxo-7B,105,13&-
tris(triethylsilyloxy) -11l-taxene in 2.1.cm3 of
20 dimethylformamide. The re#ction mixture is stirred at a

temperature in the region of 20°C for 1 hour. 10 cm’® of

saturated agqueous ammonium chlori&e solution and 30 cm®
of dichloromethane are added. The organic phase is
separated.;a'fter settling has taken place, washed with 2

25 times 10 cm® of saturated aqueous sodium chloride
solution, then dried over magnesiﬁm sulﬁhate, filtered

and doncentrated to dryness under reduced pressure

(2.7'kPa) at 40°C. 500 mg of a product are obtained,



pressure (2.7 kPa) at 40[err]C 253 ng of 1[err], 2[err]-carbonato-

5l err], 20- epoxy-4[ err]-ethoxy-9-oxo-7[err],10[err],13[err]-tris(triethyl-
silyloxy)-11-taxene are thereby obtained in the formof 10 a white foam
t he physical characteristics of which are as follows: - proton
NVR spectrum (400 MHz; CDCl[err]; [err] igg ppm coupling constants J
in H) : from0.55 to 0.75 (nt, 18H : CHerr] of CJerr]Herr]); from
0.90 to 1.10 (whicR7prodwdt eis|pefifiéd b chrdindesgtdphyt &y 35,9 3 :
CHerr]); 1.25 (s, 3H: CHerr]); 1.25 (t, J =7, 3H: CHerr] of
Clerr]H err] asibbeat (®n0€3 012 Gfim) sgothined in LHfelwin ;1 leW@8imnd 2. 47 (2
ns, 1H each : CHerr] at position 6); 1.98 (s, 3H: CHerr]); 2.26
and 3.07 (2 dddidmetds, seluting withran jethyh agetatef/exptehexanrs 1H each
: CHerr] at 20 osition 14;; 2.87 (d, J =5 Hz, 1H: Hat position 3);
3.71 and 3.82 (20p9Q by velwne) tvre, opollesting lfomt IFAGHAMP-

4); 4.05 (dd, J = 10-and 7, 1H; H at positign Z%; 4. 39 féf’ J =5, 1H
" H at posBti ofragtignascentaining oply the desired REPURY. 3%f[err] at
position 20); 4.9 n, 1H: H_ 25 _.at position 13): 5.0 oad'd, J =
10, 1H : H at P°°Ze£p%§?t?8ﬁ°37Fr3F&§ %8,85¥P?3?1%T&%Bs¥ %%%g§0).

1 , 2 - Car bonat o+ 0- 74 - - 8 0405 -
7lerr] | 10ferr1PRapaRrE 17 L ERRECRET RN of5 ) . $E K e Rpomate
56 repaggdahn foll ow ngn s i of
inidazolepang ég'fgff%ﬁﬁ%fg& QwhggyPgtﬁﬁ?s??é%gﬁéﬁ?%rFﬁzsé%gggﬁ eﬁ at a

E enperature i nsilylox#rheli ©ghRBn@f a2l EheTELPNEbEALREG 2 AEBENESEHDEPNET €
oa b5 solution of 98 nmg of 7[err],13[err]-bis(triethylsilyloxy)-
10 a white foam, the physical characteristics of which are
as follows:
- proton NMR spectrum (400 MHz; CDCl,;; & in ppm;
coupling constants J in Hz) : from 0.55 to 0.75 (mt,
18H : CH, of C,H;); from b;§0 to 1.10 (mt, 27H : CH; of
15 C,H:); 1.17 (s, 3H : CH;); 1.25 (s, 3H : CH3); 1.25 (t,
J =17, 3H : CH; of C,H; at position 4); 1.68 (s, 3H :
CH;); 1.98 and 2.47 (2 mts, 1lH each : CH, at position
6); 1.98 (s, 3H : CH3); 2.26 and 3.07 (2 dd, J = 16 and
9 and J = 16 and 7, réspectively, 1H each : CH, at
20 position i4);.2.87 (d, § = 5 Hz, 1H : E at position 3);
3.71 and 3.82 (2 mts, 1E each : CH, of CyH; at position
4); 4.05 (dd, J = 10 and 7, 1H : H at position 7); 4.39
(d, = 5, 1H : H at position 2); 4.45 and 4.77 (24,
J =9, 1H_eacﬁ: CH, at position 20); 4.97 (mt, 1H : E
25 at position 13); 5.03 (broad 4, J = 10, 1H : H at
position 5); 5.15 (s, 1H : H at position 10).
18, 2a-Carbonato-58,20-epoxy-4a-hydroxy-9-oxo-

78,108,13a~-tris(triethylsilyloxy) -11-taxene may be



1[err], 2[err]-carbonato-4[err], 10{ err]-di hydroxy-5[err], 20- epoxy- 9- oxo- 11-
taxene in 1 cnB of dinethylformam de. The reaction ~ mixture is stirred
at a tenperature in the region of 20[err]C for 72 hours. 10 cnierr]
of water and 20 cnferr] of ethyl 10 acetate are added. The organi c phase
I's separated after settling has talgg place, washed with 2 tinmes 10
cnferr] of saturat ed aqueous sodi um chl oride solution, then dried
over magnesi unptepgied ein fthé ef eIl swithe arargrat ed to dryness under
reduced pressure. (2.7 kPa) at 40[err]C. 15 190 ng of a product are

obt ai ned, which product 5k mg of imiddzake mndhrpalataf/e chromat ography on
a thin Iayer 2 mmthick, eluting with a cyclohexane/ethyl acetate
(75: 25 by vol mne;emxlubnsachﬂg:ﬁdq[me Jadded rdt eartemparature in
oxy-5[err], 20- epoxy- 4ferr] - é{droxy 9-oxo-7[err],10[err], 13[err] tris- 20
(triethylsil yl'éh%/)rﬂl‘tram 7R and afen AN RIPY (RtROSPheNR Q)8 of a
white foa t he sical _characteris ich, are as foll ows:

- proton ? PR (@B 8npg Qixﬂé%%}ﬁ'bfﬁﬁ?ﬂlﬁeg] hlyloxy coupllng
?;%%E:e(?? it Zfefg[ Zlf%%%?ﬁz?&‘%‘goﬂ&[‘g‘??%hﬁ” 54+ %ﬂrm e b, 1(0 q( i o7
| a%g::})atlpgsé% QL%I—#): b—\f‘“ ﬁésdifegg‘ (?rmam(.ﬁez é%)(f]er#&l%-l each

57 “alen3fidis mifrdt at'a qumeratune, i the regipn of

respectively, J¢b@agdr: 7231“!&@&:?4 aionﬁﬁﬁ tdf)mallflén aad 2o Tm® of etia 1 OH at
position 4); 3.11 (d, J =5, position 3); 4.14 (dd, J = 10

?lnd 7, 1Ho H aéewsetafm ad‘:dedi)rhé.&a’gz(ﬁc Jhase ildisegarited. £fter
initing AB, _
: settling has taken place, washed with 2 times 10 cm® of

saturated aqueous sodium chloride solution, then dried
over magnesium sulﬁhate, filtered and concentrated to
dryness uqder reduced pressure (2.7 kPa) at 40°C.

15 190 mg of a product are obtained, which product is
purified by preparative chromatography on a thin layer
2 mm thick, eluting with a cyclohéxane/ethyl acetate
(75:25 by volumef mixture. 58 mg of 1§,2a-carbonyldi-
oxy-58,20-epoxy-4a-hydroxy-9-oxo-78,108,13a~tris-

20 (triethylsilyloxy) -11-taxene are thereby obtained in
the form of a white foam, the physicalicharacteristics
of which are as follows:

- proton NMR spectrum (400 MHz; CDCl,; 6 in ppm;
ccupling constants J in st.:.from 0.50 to 0.70 and

25 0.74 (2 mts, 12E and 6H, respectively : CH, of C,H.);
from 0.90 to 1.10 (mt, 27H : CH; of C,H;); 1;14 (s, 3H :
CH;); 1.19 (s, 3H : CH3); 1.63 (s; 3H : CH;); 1.98 and

2.50 (2 mts, 1H each: CH, at position 6); 1.98 (s, 3H



J =9, 2H: CHerr] at position 20); 4.73 (broad d, J =9, 1H : H at
position 13); 4.77 (broad d, J = 10, 1H: H at position 5); 5.23 (s,
1H : H at position 10).

7[err],13[err]-Bis(triethylsilyloxy)- 1[err] 2[err] carbonato- 10
4[err], 10[ err]-di hydroxy-5[err], 20- epoxy- 97oxo 11-t axene may be

prepared in the foll ow ng manner: 0.3 g of 4[err]
nol ecul ar si eVeH, pNd2 459 amd0t.67 (J 2il6 amdli Yeand oF addkil and &3 tBnperature
in the region of > 20[err] C and under an argon atnbsphere to a solution

of 15 108 npespectively, 1H each : CH2 at position 14); 3.00 (s,
7[err],13[err]- bls(trlethyIS|Ionxy; err],2[err]-carbonat o-

5[err], 20- epox¥H4[eﬂﬂ]ahyﬁpsxylgo[é #]3mblhédyadeFoRy- @Hoxoﬁlit :
taxene in 3.5 cnferr] of metha The reaction mxture is tirred at
a tenperature Pﬁsﬂﬁé°PeQP®n4oF4ZéF€rrfCFfBP gpd 7, 1HhOUFsat B°€ﬁ§é??] of

t d 20 f hyl ' '
%Si a;;"Edf éfté%iéélp‘ﬁnﬁz 5 -a‘ﬁits‘i“azaiﬁemacs smﬁiﬁﬁﬁa"éﬂ??h&sp??e -
cnferr] o turat
over nagnesiunFEEIgH;? 5 eggggﬁgggégalggi ed t§£¥$£8nd6£€ﬁgs§rhﬁger
reduced pressugg (2 7a%P§§s§E;ég.[ 130pe.99 f(Broaé ,0F @ Rhodugt ;age

obt ai ned, mhlc pro uc purl reparatlve chronatography on

a thin layer 2, n ., sChyti t c / | acetate
(75: 25 by Tgbiition 5); 52kdliBY Wt & axcpeberase/ oy

ggerr] 13[err]- b'S(tr'ethﬁ'13h¥bﬂ&Xkriethylsllyloxy) 18, 2a- carbonato-

1[err], 2[ anor] - aas, hopaiad dideoiy.- BQLelor-]spdbdyyér-axp-ip.elta]x;eﬁ&- sRyxped- 0xo- 11-
t axene are thereby obtained in the formof a white foam the physical
charact eri sti c preparedc inatheafollowingomaoner :
0.3 g of 43 molecular sieves and 470 mg of
zinc iodide aie added at a temperature in the region of
20°c.and under an'argon atmosphere to a solution of
15 108 mg of 7ﬁ,13a-bis(tfiethylsilyloxy)-1ﬁ,2a-cafbonato-
Sﬁ,2Q—epoxy-4a-hydroxy-1oﬁ-methoxyacetoxy-9-oxo-11-
taxene in 3.5 cm® of methanol. The reaction mixture is
stirred at a temperature in the region of 20°C for 72
hours. 10 cm® of water and 20 cm® of ethyl acetate are
20 added. The organic phase is seperated after settling
has taken place, washed with 2 times 10 cm® of |
saturated aqueous sodium chloride solution, then dried
over magnesium sulphate, filtered and concentrated to
dryness under reduced pressure (2.7 kPa) at 40°C. 90 mg
25 of a product are.obtgined, which product is purified by
preparative chromatography on a thin layer 2 mm thick,

eluting with a cyclohexane/ethyl acetate (75:25 by

volume) mixture. 56 mg of 78,13a-bis(triethylsilyloxy) -



5. - proton NWR spectrum (400 MHiz; CDCl [err]; [err] in ppm coupllng
constants J in Hz) : 0.54-and 0.74 (2 ms, 6H each : CHerr] of :
Cerr]Herr]); 0.91 and 1.03 (2 t, J =7.5 Hz, 9H each : CH err] of
CLerr]Herr]); 1.12 (s, 3H: CHerr]); 1.20 (s, 3H: CHerr]); 1.72
(s, 3H: CHerr]); 1.98 and 2.46 (2 nts, g8l 10 each : CHerr] at

position 6); 2.04 (s, 3H: CHerr]); 2.55 and 2.67 (2 dd, J = 16 and
9 and J = 16 aa¢,3a5carbonatbeﬂﬂeQDBthhydin?asb,20€Hbexy}9abxpe§ltion

14); 3.00 (s, 1H : OH at position 4); 3.14 (d, J =5, 1H: H at
position 3); 4takehe are—thersbhy Bbt&HnedHlattpesfbrmnofla whiyp 4.19 (d, J
=2, 1H: OH at position 10); 4.33 (d, J 5 1H: H at position 2);
4.54 (limtingfamm, the physicel EharaGHFgﬁPFi&F p@sWhﬁGh agp: ag 76 (broad
d J =09, 1H: H at position 13); 4.82 (broad d, J =10, 1H: H :
at position 5)fodlewsed J = 2, 1H H at position 10). 20 2)
0.3 g of 4[err] nol ecul ar_si eves, et hyl _i pdi de and 34 ng of
50% sodi um ydr|§E°§P€ §U§e&Pe°tr“ma449°t@ﬁﬁerQPGFe'rnathﬁ PEYi on of 20C
and under an on at her.e to soI tign_of, 20

2[err] - benzoyl&fvpiﬁ ggPFdehﬁﬁr rF? 35 é Q?ngzoyﬁs' 5%

7[err],10[err], %%Eierr]c rb§(arke’?ﬁh¥4 Sé:ll. yézpa(yl% : rreg?x‘%ene’:l n 76 é:rg;r rdH of

dlnethylfornan1 The React I'#n° ure1s s terfperat ure

in the region gfg‘cgp[e Coggo&aﬁ%)gpq 121_Oﬁ§rr[3§ J éﬁ ); 1.205%gUr aged aqueous

amoni um chl ori sol utron an cnierr

59 - of ety @Cimrze(areszddeén )Thez.omaam Phese(s smes, 1mSEparated
after settling h s t aken pl ace, wash&d times 10 cnB of .

sat ur at ed 1@que@azhsadicay) akl @bsdeion 6); seLull ©8, BHen dHLEpf DYES am@nesi um
sul phate, filtered
2.67 (2 dd, J = 16 and 9 and J = 16 and 3.5,
respectively, 1lH each : CH, at position 14); 3.00 (s,
lH : OH at position 4); 3.14 (4, J =5, 1H : H at
position 3); 4.07 (4, J = 10 and 7, 1H : H at position
15 7); 4.19 (d, J = 2, 1H : OH at position 10); 4.33 (d,
J =5, 1B : H at position 2); 4.54 (limiting AB,
J = 10, 2H :lCHé at position 20); 4.76 (broad 4, J = 9,
1H : B at position 13); 4.82 (broéd d, =10, 1H : H
at position 5); 5.18 (d, J = 2, 1H : H at position 10).
20 2) 0.3 g of @i molecular sieves, 1 cm® of
ethyl iodide and 34 mg of 50% sédium hydride are added
at a temperature in the regisn of 20°C and under an
argon atmosphere to a solution of 200 mg of
2a-benzoyloxy-lﬁ,4a-dihydroxy-5§,20-epoxy-9-oxo¥
25 75,105,13a-tris(triethylsilyloxy)-11-taxene in 6 cm® af
dimethylformamide. The reaction mixture is stirred at a
temperature in the region of 20°C fof 1 hour. 10 cm® of

saturated aqueous ammonium chloride solution and 30 cm®.



5 and concentrated to dryness under reduced pressure (2.7 kPa) at
40[err]C. 320 ng -are obtained, the product being purified by

chromat ography on 100 g of silica . (0.063-0.2 nmm contained in a
colum 1 cmin dianeter, eluting with an ethyl acetate/cycl ohexane
(10:90 by 10 volune) m xture, collectigegg 10-cnferr] fractions. Fractions
containing only the desired product are pooled and concentrated to

dryness under gediagf Rietsdte are addell./ Hia)organiC plisery sof
2[ err]-benzoyl oxy-4[err] - et hoxy-

‘5[ err], 20- epoxyepdritdd meél:mmgf'[las]tam{:eml]a@ ovaghed jwith %t hy| -
15 S|Iyloxy) 11-taxene are obtained in the formof a white f oam
the physical ctimest®0ien] of efatutriatiedaagueous  soddve ehlaxddenose of the
product obtai ned above.

2[err] - Benzoylwfw}@w]thmrdql%ﬂ RO IRB YD AIphake, filtered
9-oxo-7[err],10[err], 13[err ! rls(trletQZI &glox a 11-taxene rmy be
“prepared i P th%n¢o$¢¥ﬁW¥EF gfo drynes 9F%§ ) i ??ﬁ%azo|e and

t2h25rggf];n of Q%)E'rélrft lSI Igﬁg%gh%ﬁé ﬁ%o%gt%i)g%?%%i %ﬁg@gg@ﬁ&ggl :Jtnl on of
4.2 2

Yo Caer] r%sfé&f?*a@%%#[ﬁé [nfoRgPORSEhp S 166 g of siljca
11-taxene, preggr?gaaggfrﬂﬁﬁgﬁﬁﬁﬁéééé?Ki€9§téﬁﬂﬁﬂn_fjcm in d;aﬂ@%éﬁhedron

Letters. 35, 68 di met hyl f ormam de. The

reaction mxtupgyp$ngtwitRlaflefhyl acetate/cyclohexane (10:90 by
60 tenperature™in the region of 20[err]C for 72 hours. 30 cnjerr]-

of water @gd 19816HEfrhaixehre] hyblneetthg noecﬁﬂd££hcﬂ1mns. Fraotipms C
phase is separated after settling has taken :
containing only the desired product are pooled and
cgncentrated to dryness under reduced pressure
(2.7 kPa) at 40°C. 38 mg of 2a-benzoyloxy-4a-ethoxy-
53,20-epoky-lﬁ-hydrpxy-9-oxo~7ﬁ,105,13a-tris(triethyl-
15 silyloxy) -1ll-taxene are obtained in the form of a white
| foam, the physicai characteristics of which are
identical to those of the product obtained above.
2a-Benzoyloxy-1B,4qfdihydroxy-55,20-epoxy-
9-oxo-7ﬁ,106,13a-tris(trietﬁylgilyloxy)-11-taxene may
20 be prepared in the following manner:
4.6 g of imidazole and 2.35 g of
;riethylsilane chloride are added at a temperature in
the region of 20°C and under an argon atmosphere to a
‘solution of 4.2 g of é&-benzoyloxy-Sﬂ,20-epoxy-9-oxo-
25 1ﬁ,4a,IOB,13a-tetrahydroxy-?ﬁ-triethylsilyioxy- |
ll-taxene, prepared according to D.G. Kingston et. al.
Tetrahedron Letters.35, 6839 (1994), in 50 em® of

dimethylformamide. The reaction mixture is stirred at a



pl ace, washed with 2 tinmes 30 cnferr] of saturated aqueous 5 sodi um
chloride solution, then dried over magnesi um sul phate, filtered and
concentrated to.- dryness under reduced pressure (2.7 kPa) at 40[err]C
12 g of a product are obtained, which product is purified by

chromat ography on 100 g of silica (0.063¢® 2 nm 10 contained in a
colum 3 cmin dianeter, eluting with an et hyl acetat e/ cycl ohexane
(10: 90 by vol Uﬁ@ﬂpéﬁ-%ﬁwé‘,m the ¥édicCtdHREM@ cfger7d Howrd i A0.cofr acti ons
containing only t he desired product are pooled and concentrated to
dryness under ¢£0wgesh PAESSIOE di® bk Rechydl at@tartd @red agidpd.1The of
2[err]-benzoyl oxy-1[err], 4[err]-di hydroxy-5[err], 20- epoxy- 9- oxo-

7[err], 10[err ]oﬁg’ﬁﬁa:]phass(is | sepRtated | after mettling has takeneby

obtalnedlntheformof a white foam. the physjcal characteristics of
which are as fplaces:washed wigh 02 chimemR %‘ge‘?}%rlﬂﬁ (wqairzed ATITWF | ;

ferr] in ppm 20 NP Q‘gconstantsJ in Hz),: 57 and from O. 60t0'
0.85 (2 nt&, o6ppdiamig @ceelyiion, Mr‘?ﬂ‘l?ﬂ ‘t!f“e‘? AR F Y

o L Tt B ST £ e
%c-)lz'eg'ri; "at” postorhed) Prassstanth 1 o) af #0714 Gt o egauct ﬁaih :
2", 10 - rasIoec{"leVgi“\é"*""w‘t’f %?Eaép%%u‘%{ggéaag’uﬂﬁpgél%logt lgési? on _21?; J-

227 (i iy ?ﬁgéﬂg?m%t‘ég%%pgﬁa‘?ﬂ f?%rlél oL ﬁ%‘s??%?] %3'76 2%y 6 (b?ggd
d, J = 9,18H : cbhehiRedi 1h08 d8lumd. Flchldn diameter, eluting with an
ethyl acetate/cyclohexane (10:90 by volume) mixture,
collecting 20-cm® fractions. Fractions containing only
the desired product are pooled and concentrated to
dryness under reduced pressure (2.7 kPa) at 40°C. 3.6 g
15 of 2a-benzoyloxy-1ﬁ,4a-dih&droxy-55,20-epoxy-9-oxo- |
75,105,13a-tris(triethylsilyloxy)711-taxene are thereby
obtained in the form of a white foam, the physical
characteristics of whicﬁ are as foilows:
- proton NMR spectrum (300 MHz; CDCl,; & in ppm;
20 coupling ﬁonstants J in st : 0.57 and from 0.60 to
0.85 (2.mts, 6H and 12H, respectively : CH, of C;Hg);
from 0.90 to 1.10 (mt, 30H : CH; of C,H; and CH3); 1.21
(s, 3H : CH3), 1.53 (s, 3H : CHy); 1.63 (s, 1H : OH at
position 1); 1. 96 (s, 3H : CH;); 1.97 and 2.45 (2 mts,
25 1H each : CH, at position 6); 2.32 and 2.60 (2 44,
J =16 and 9 and J = 16 and 2.5, respectively, 1H
each : CH, at position 14); 3.61 (d, J = 6, 1H : H at

position 3); 3.80 (broad s, 1H : OH at position 4);



J. =10 and 4, 1H: H at position 5); 5.25 (s, 1H: Hat 5 position 10);
5.54 (d, J =6, 1H : H at position 2); 7.42 (t, J =7.5, 2H
CIIIIerr]H[err] H at the neta position); 7.55 (t, J =7.5 1H
oCcOoC[err]H err] Hat the para position); 8.11 (d, J = 7.5, 2H
OCOC[err]H err] Hat the ortho position).g1 The néw products

of general fornmula (I) in 10 which Z represents a radical of general
formula (I1) 4.o0s5nqagf est =signsf agdns,i Dhli bi Hoay pebiviby W th4arespect
to abnormal cell proliferation, and possess therapeutic properties
perm tting theandedt2Bn{ldhipdhgeABs Jaxi 8g 2H : QH} hat opesihticwn2i0) i ons
associ ated with abnormal cell 15 proliferation. The pathol ogi cal
conditions incku@d thzoad d, dbroPwnlHEcel HE ptoppsdtionoh3ds AuVighdde or
non- mal i gnant cells of various tissues and/or organs,

conprising, w Pheulli aphi &d LHnit Ht aSnporisérn Shons. 85 (s, 1lHcenHedtive
tissue, the skin, brain, |un sex organs 20 th ynphati c_or renal
systems, nm&mma P?56F18F038)eegkg4 d, Fl§erlntheHdPﬁeEPFéélg?s?énl

pancreas and t naI Thes at hol o ndltlons
can al so 8I 3&6 Hs8r a§|'s sél PgO?%Lﬁ sat e dret abflg‘?

breast, brain, prsgst ey col70g ii{omﬁt}ockﬁd 'rtheziR éﬁl_f :
Kaposi's sarcona Fanglocar i MOMA, I ocar , fieurobl ‘ast oma,
Wl m' tunour, g dHoggK|9 dhﬁe gggtéigﬁbrgggfggbnphronlc
| ynphocytic Ieukaen1a and acute or chron|E ﬁran ocytic _
62 | ynphona. The ne&hQrBQHCb§oaﬁEQEdeQgEHe&HQ EBY¥RALRORT) in are

especially useful for the treatnent of cancer
10 which Z represents a radical of general formula  (II)

manifest significant inhibitory activity with respect
to abnormal cell proliferation, and possess therapeuﬁic_
‘propertieé permitting the treatment of patients having
pathological conditions associated with abnormal cell

15 proliferation. The pathological conditioné include the
abnormal cell proliferation of malignant or non-
malignant cells of various tissues and/or organs,
comprising, without imp;ied limitation, muscle, bone or
connective tissue, the skin, brain, lungs, sex organs,

20 the_lymph#tic br renal systéﬁs, mammary or blood_cells,
liver, the digestive system, pancreas and thyroid or
adrenal glands. These pathological conditions can also
include psoriasis, solid tumours, cancers of the ovary,
breast, b;ain,.prostate{ colon, stomach, kidney or

25 testicles, Kaposi’s sarcoma, chélangiocarcinama,
choriocarcinoma, neuroblastoma, Wilms’ tumour,
Hodgkin’s disease, melanoma, multiple myeloma, chronic

lymphocytic leukaemia and acute or chronic granulocytic



the ovary. The products according to the invention nmay be used to
. prevent or delay the appearance or 5 reappearance of the pathol ogical

conditions, or to treat these pathol ogi cal conditions.
The products according to the invention may be adm nistered to a
patient according to different: dosaggaforns suited to the chosen

admnistration route, 10- which is preferably the parenteral route.

Parenteral 1ymi>(i:[§ﬂ£.51i:‘h@ neW PRBRILICERS alctlordiaRO L, the! iapenitioncal
i ntramuscul ar or Subcut aneous admi ni strati on. I ntraperitoneal or

i ntravenous adigy Wspridi@lys vefal for thepevieatmentr effecanter oF
The present invention al so conprises phar maceuti cal conpositions

containing at |@Rstovairy. The prodhietts aiccpaddmgl toorting dnWieption may

suf ficient anmount suitable for use in human or. veterinary therapy.
The conpdss tisests toaprevemte gar delayt dbhel apregnameec @3t onary 20

met hods,. using one or nore pharnmaceutically acceptahbl e : adj uvant s,
vehi cl es or5 excigsippearamte f|the @atdiadogical copdifdonsi,| ®ntt® sterile
aqueous nedi a and vari ous non-toxic sglvents. Preferably, the
conposi tions t dikeat theaepathahagicadysondiddioRd-ons or suspensions, 25

I nj ectabl e solutions which can contain enulsifyin . t

col ourings, preservati veszq'tﬁ %’?“c\’g‘}qqsz@r"scprﬁn €5 the in q%'oc dide of
adj.uvants or exci pients b t ' A U and the
aruvan e PER1 sErelf to a pa%%é{éﬂgb%%%&$%ég1$edrﬁ:§ets nd the

product, the Pajlicil Ao nioiieed to AHE Ndd R AL G A USBEAL | cal

practi ce.
10 which is preferably the parenteral route. Parenteral

administration comprises intravenous, intraperitoneal,
intramuscular or subcutaneous administration.
Intraperitoneal or intravenous administration is more
espeeially preferred.
© 15 " The present invention also compfises

pharmaceutical compositions containing at least one
product of genéral formula (I), in a sufficient amount
suitable for use in human or veterinafy therapy. The
compositions may be prepared according to the customary

20 methods, using one or more_pharmaceutically acceptable
adjuvants, - vehicles or excipients. Suitable vehicles
include diluents, sterile agueous media and various
non-toxic solvents. Preferably, the compositions take
the form of aqueous soiutiéns or suspensions,

25 injectable solutions which can contain emulsifyin§
agents, colourings, preservatives or stabilizers.

The choice of adjuvants or excipients may be

determined by the solubility and the chemical



For parenteral adm nistration, sterile, aqueous or non-aqueous
sol utions or suspensions are 5 -used. For the preparation of non-aqueous
sol utions or suspensi ons, natural vegetable oils such as olive oil,
sesane oil or liquid petroleum or injectable organic esters such as
ethyl oleate, may be used. The sterile g3 aqueous solutions can consi st
of a solution of a 10 pharnmaceutically acceptable salt dissolved in
wat er . T og,(u*g;q ' S Uithab b ritdeull @l @ivde0 o

.adm ni strati onri%r vi de tﬁ’? ;He?%%é’gyf’géu ately adj usted and the

sol ution i s NMagRIniEietHa%idndandX YHIE pharmacsultii cals pihictiert. anount of
sodium chl oride or glucose. 15 The sterilization may be carried out by

heating or by any @dicparenteral admindstraticdesterileifect the
conposi tion. It is clearly understood that all the

products parti ciqueicury am ridre agmeess sicdmtisnsocdi FpsPensAONs @FE | nvent i on
must be pure and non-toxic in the anounts used. ] The
conpositi ors camsexbntBom thte prepamtdrn of nongagqueaus SELULHORE % ve
product. The anmount of active product. in a cor‘YP sition, s suygh that a
sui t abl e dosagesuspensiQpe paafurad rgetale qidf p "'t?%é‘sc & s are

DB e 1 Ul Bt 1% 3 Al AR S Sl et ol 0, 0
o4 est;-zhse sttpc 1 & seuetéhcylt roe‘:l.aeta.rEEen,t n[gi)/ Ige %&.Or'l‘ﬂaed sterile
agueous soluﬁions can consist of a solution of a
16 pharmaceutically acceptable salt dissolved in water.
The aqueous solutions are suitéble for intravenous
administration providéd the pH.is appropriately
adjusted and fhe golution is made isotonic, for example
with a sufficient amount of sodium chloride or glucose.
15 The sterilization may Ee carried out by heating'or by
any_qthér.means-which does not adversely affect the
'compd§ition. | |
. It is clearly understood that all the
products participating in the compositions according to
20 the invention must be pure and non-toxic in the amognts'
used.

The compositions can contain at least 0.01%
of therapeutically active product. The amount of active
‘product in a composition is such that a suitable dosage

25 can be prescribed. Preferably, the compositions are
prepared in such a way that a single dose contains from
0.01 to 1060 mg approximately of active product for

parenteral administration.



concurrently with other therapeutic treatnents I ncl udi ng

~ahtineopl astic drugs, nonoclonal antibodies, I mrunot her apy or :
radi ot herapy or biological response 5 nodifiers. The response nodifiers

i ncl ude, w thout inplied limtation, |ynphokines and cytoki nes such as
interleukins, interferons ([err], [err] ogaf[err]) and TNF. O her
chenot her apeuti c agents which are useful in the treatnent of disorders

due to abnormal cell 10rhgrehebgpett0s tpehtsientiajrobé pepforsed
limtation, al kyl ati ng agents, for instance nitrogen nustards such

as nmechl or et aniBacueyeheppowpbhnbtdher nehphapeuthadtreatmenhbor anbuci |,

al kyl sul phonates such as busul f an, nitrosoureas such as carnustine,

| onusti ne, semiatilpdingSantindoplaspiczdrigs, tmonechenalyashtibodiear bazi ne,
antinmetabolites such as folic acid anal ogues, for | nstance :
net hot rexat e, pypmunpthevapyabvgradiopbarapy or bieplogiealatpFPapde
~cytarabine, purine anal ogues such as . _mer capt opur.i ne and t hi oguani ne,
natural pr8ducmedifdersz0The; respanse, PALALAPKR| PELUAGe nWLERORRDI ast i ne,

vincristine and vendesine, epi podophyl | ot oxi ns_sych . t i de and
b L
oxor ubi cin, eon in, , . _plicanmycin , andn toRyci h 25
L-asparaginase}“&g¥ﬁ85§lﬁﬁénfggfﬁgﬁg§ scéﬁ(dpngfigz abd %ﬁggg§ﬁg§gg o?s

Pydr oxyur ca,  mePRYERpeFAZeRELe dente whIdRCRELULERAIICER SHE) 2% |

adrenocortical ¢reatment of disorders due to abnormal cé2l suppréssants

such as mitotané an am nogl ut et hym de,
10 proliferation include, without implied limitation,’

- ‘alkylating agents, for instance nitrogen mustards such
as mechloretamine, cyclophosphamide, melphalan and
chlorambucil, alkyl sulphonates such as busulfan,
nitrosoureas such as carmustine, lomustine, semustine

15 and strepﬁozocig, triazenes such as dacarbazine,
antimetabolites such as folic acid analogues, for
instance_metﬁotrexate, pyrimidine analogues such as
fluorouracil and cytarabine, purine analogues such as
mercaptopurine and thiogﬁanine, natural products, for

20 instance vinca alkaloi#s'such aé vinblastine,
vincristine and vendesine, epipgdophyllotoxins such as
etoposide and teniposide, antibiotics-such as
dactinomycin, daunorubicin, doxorubicin, bleomycin,
plicamycin and mitomycin,'enzymes such-as -

25 L-asparaéinase, various agents such as qoordination
complexes of platinum, for instance cisplatin,

" gsubstituted ureas such as hydroxyurea, methylhydrazine

derivative# such as procarbazine, adrenocortical



hornones and antagoni sts such as adrenocorticosteroids such. as

predni sone, progestins such as’ - hydr oxypr ogest erone capr oat e,

nmet hoxyprogesterone 5 acetate and negestrol acetate, oestrogens such as
di-et hyl ati | boestrol and et hynyl oestradi ol , anti oestrogens such as

t anoxi fen, and androgens such as t eglsOSt er one propi onate and

fl uoxynest er one. The doses used for.carrying out the nethods
10 accordi ng égppressantdtsurh ade niitosmandiand periridglatethymirdmhyl acti ¢
treatnment or a maxinmumtherapeutic response. The doses vary accordi ng
to the admbrmodesmtand dnragonistpudl @madraheartidastenpids  and
features distinctive to the subject to be treated. 15 In general, the
doses are thossugihias prednisone; ipregrakinmiguchFRctive for the treatnent
of di sorders due to abnormal cell proliferation. The - products
according to thEATeXYDXGIRSEANORR IRARNOALS o MRFROXYPTOGERRITARS s necessary
to obtain the desired therapeutic effect. Sone patients may respond .

20
“rapidly toPrel38¢%ate and megpsfrol 3Rtk LoshRPY FUGUiFR 1 ow or zero
mai nt enance dogeges, neral | | aw doses, .wi | 1. be used. t he begi nni ng
of the treat ne etal'r‘ﬁs?’fﬂh%%%%%r f_,mé SthyHY e_’esa;szl'ar“fg’r‘_ia/f'st ronger doses will
be adm nistereg Uil rovene aﬁh&?@é“@ﬁ%ﬁffén.‘ SaaftP L84 e:fé’rsd.%ﬁ"eés |
patients, it nay hecessary to adn ni ster nai ntenance doses 1 to

8 times a day’té@&ﬁ&éﬁ@%{oﬁé&é@Fiﬂ@sﬁlmégfﬂrone. to the
physi ol ogi cal requirenents © e patient iIn _
6 The doses used for carrying out the methods
10 ° according to the invention are those which permit a
prophylactic tréatment or a maximum Eherapeutic
response. The doses véry according to the
administration form, the particular product selecéed
and feétufes distingtive to the subject to be treated.
15 In general, the doses aré-ﬁhose which are
therapeutically effective for the treatment of
disorders due to abnormal cell proliferation. The
product§ according to the invention may be administered
as often as necessary to obtaip the desired therapeutic
20 effect. Some patients may respond rapidly to relatively
high or low doses, and then require low or zero
maintenance doses._Generally, low doses will be used at
the beginning of the treatment and, if necessary,
increasingly strongerlaoses will be administered until
25 an optimum effect is obtained. For other pétients, it
may be necessary to administer maintenance doses 1 to.
8 times a day,.and preferably 1 to 4 times, according

to the physioclogical requirements of the patient in



question. It is also possible that sone patients may require the use
of only one to two daily admi ni strati ons. In man, the
doses are generally between 0.01 5 and 200 ng/kg. For intraperitoneal
~adm nistration, the doses will generally be between 0.1 and 100 ny/ kg,
preferably between 0.5 and 50 ng/ kg and sggl!| nore specifically
between 1 and 10 ng/ kg. For intravenous adm ni stration, the doses are
general |y bet wgaes@iénantt 18 alBb ﬁbéb@blarehatabbmebphmbentﬁ dapnd 5
ng/ kg and still nmore specifically between 1 and 2 ng/kg. It is
under st ood t hatequirer the tisecbfoeslyyhongpto twot dbidy dosage, account
shoul d be taken of the adm nistration route, the patient's weight,
general state efmipibtiratidns.and age and all factors which may influence
t he efficacy of the treatnment. - _The, exanpl e_whi ch
follows illustrates a In méBwp&BPtﬁ@ﬁeﬁcéBPdSﬁﬁeFélﬂﬁebPﬁVBﬁPl8n°1
EXAMPLE 20 ng_of the prodyct obtained

are di ssol ved Pﬁdlzeﬁ[gg/rgofFEﬁuFBHEPPEElﬁgﬁeaﬁdafméﬂﬁsﬁFatl n' EPﬁanoI

a0, the <ol vt g3 LD, Qb e tHuRenn 0,3 BaiE o mBHEL 0,07 C2

gg?;31920ur by re% rgﬂi&gggtbgeghﬁgBogggcﬁﬁFﬂéz#glégg'st111 gore WO

CLAINB specifically N@Wﬁ%@ﬁohdﬁnaf1geﬂ§Vﬁ§.f95?Uhﬁhravenous
administration, the doses &re generally between 0.1 and

10 50 mg/kg, preferably between 0.1 and 5 mg/kg and still
more specificall& between 1 and 2 mg/kg. It is
understood that, in order to choose the mbst suitable
dosage, account should be taken of the administration
route, the'patient's weight, general state of health

15 and age and all factdrs which may influence the
efficacy of the treatment.

The example which follows illustrates a
composition according-to the invention.
EXAMPLE .

20 © 40 mg of the product obtained in Example 1
are diséolved in 1 cm® of Emulphor EL 620 and 1 em® of
ethanol, and the solution is then diluted by adding
18 cm® of physiological saline.

The composition is administered by infusion

25 over 1 hour by introduction in'physiological solution.



Ei'?(r)m or a hydroxyl H“wwm““l‘umm koxy rad:QE::IrrLo:r?gir ﬁ?ﬁgti ?thdrogen

car bon atons, an ac?loky'?a icdl containing 1 to 4 carbon at ons
or an al koxyacetoxy radical in which the alkyl portion contains 1 to-
4 carbon atonmsy@nels 464 represents 67 a hydrogen atp@®/FH95/01393
alternatively Rlerr] and Rl err], together 10 with the carbon atomto

whi ch they are ‘attached, forma . keizorMginct i on, Z
represents a hydrogen atom or a radical of general formul a:

[err] in which: W¥ew taxoids of Rjemedal cfwxmelds a benzoyl

radi cal optionally substituted with one or nore identical or

di fferent atons or radicals chagen from hal ogen atons and al kyl

68 radi cals containing 1 to 4 c Qy. atons, al koxy radi cal s
containing 1 to 4 carbon atons or Ra -t |quoronethyI radi cal s, a thenoyl
or furoyl radical

4]

in which:
R, represents a hydrogen atom or a hydroxyl
5 radicel, an alkoxy radical containing 1 to 4 carbon |
atoms, an acyloxy radical containing 1 to 4 carbon
~ atoms or an aikoxyacetoxy radical in which the alkyl
portion contains 1 to 4 carbon atoms and ﬁb represents
a hydrogen atom, or alternatively R, and R,, together
10 with the carbon etem to which they are attached, form a
keto function,
Z represents a hydrogen atom or a radical of

general formula-

RNH O
: (I
R, H
 OH
in which:
15 R, represents a benzoyl radical optionally

substituted with one or more.identical or different

atoms or radicals chosen from halogen atoms and alkyl



or a radical R[e represents: 5 - an al kyl

radi cal cont al l "Milﬁ“lli“ﬁ at oms an ~al kenyl radical containing
2to 8 carbon ynyl r adi cal containing 3 to 8 carbon
atons, a. cycl oaI kyl radical containing 3 to 6 carbon atons, a

cycl oal kenyl radical containing 4 to 6 cggbon atons or 10 a bicycl oal kyl

radi cal containing 7 to 10 carbon atons, t hese radical s being

optional ly subsididd®is cMdtEialihd 1 to 4 dJaybOIS Widnd ualkoxhosen from
hal ogen at ons and hydr oxyl radicals, al koxy radicals containing 1 to

4 car bonegd &l s ol tadriigna rtasli4 aderbon \atione each al kyl 15
portion contains 1 to 4 carbon atons, piperidino or mor phol i no

radicals, 1- pltnetﬁlmm;dmétaty:bdad:(aﬂs,oraalﬂlgenoyl oxs uhsnanlutrafdignalyosi ti on
4 with an al kyl radi cal containing 1 to 4 carbon atons or with a
phenyl al kyl  or arzafiical iRp-MiCor time which Rporﬁpé’ﬁséaﬁﬁai ns 1to4 20
carbon atons), cycloal kyl radicals containin car bon at ons,
cycl oal ker§/| ~ radieabkybiradigaly erntaining %r%cﬁ?rﬁ%t%ﬁn radi cal s

(optionally substituted wi th one or rmre at o or rad| cal.s chosen

from hal ogen alkeny} o?t%diaﬁﬁll a??&/‘fa’r“ajcﬂ%aﬁ £ Fhi M ATE 4 Fhr bon at ons
carboxyl 1 ad ey Fadteat dthinity 3, & W e ARR gtons 8 IR0, ©F
|c r R ca e al ky
portion cont a| ns cal bo
- 69 ?/f: %ﬁ‘% @é‘? é;arlf]c?\%%ﬁtgi?gradt I ca %apii'lla%%a 'fms' 2
SUbSt tut ed ‘M éﬁcfgglfén{;@rfa&’{@i'f Son 0 53 S¢ CEYSENearbon atoms or

10 a bicycloalkyl radical containing 7 to 10 carbon atoms,
these radicals being optionally substituted with one or -
more substituents chosen from halogen'atoms and
hydroxfl radicals, alkoxy_radicals'containing 1l to 4
carbon atoms, dialkylamino radicals in which each alkyl -

15 portion contains 1 to 4 carbon atoms, pipéfidino or
morpholino radicals, l-piperazinyl radicals (optionally
substituted at position 4 with an alkyl radicai
contéining 1 to 4 carbon atoms or with a phenylalkyl
radical in which the alkyl portion contains 1 to 4

20 carbon atoms), cycloalkyl radicals containing 3.to 6
carbon atoms, cycloalkenyl radicals confaining 4 to 6
carbon atoms, phenyl radicals (optionally substituted
with one or moré atoms or radicals chosen from halogen
atoms and alkyl radicals céﬁtaining'l to 4 carbon atoms

25 or alkoxy radicals containing 1 to 4 carbon atoms),
cyano or carboxyl radicals or alkoxycarbonyl radicals
in which the alkyl portion contains 1 to 4 carbon

atoms,



from hal og kyI radlcals containing 1 to 4 carbon atons
or aI koxy r "clm Imlrﬂ 1to 4 5 carbon atons, or a 5-nenbered
aromatic het dlcal preferably chosen fromfuryl and thienyl

radi cal s, - or a saturated heterocyclic radical containing 4 to 6
carbon atons, optionally substituted W thggpne or nore 10 alkyl radicals
containing 1 to 4 carbon atons, Rl err] represents an

unbr anched or - brangiedyRl & a- or sLidiekyToRal snmEticndliar bon at ons,
an unbr anched branched al kenyl radical containing 2 to 8 carbon

atoms, an unbraﬂsheﬂt@ﬁe@rﬁﬂme@halwmréad&m od fradixdls chopénto 8

carbon atons, a cycloal kyl radical containing 3 to 6 carbon atons, a
phenyl or a- ofrom haldgen]|atoméitimyd alkiylataditabsaténtaimtngtlitte 4ith
one or nmore atonms or radicals chosen from hal ogen atons and

al kyl , al kenyl cazbégngtomsrgt abkoxgyradigabgyconteining | %Pid, aryl oxy,
aryl thi'o, hydroxyl, hydroxyal kyl, mercapto, fornyl, acyl,, acyl am no,
ar oyl ani noS Carb@?k%k?%ﬁrb@ﬁy@aﬁTmﬁmb%H?ﬁoﬁr%mi§+%h??ﬁPr?E%ﬁ ani no,

car boxyl , alkoxycarbonyl carpbanoy] , al k r

di al kyl car bano¥rdigghpreferably chosen) ?%ng?ﬁ¥¥ ang thiemylais, or a

5- menber ed arona&ic feterocycle contai ning one or nore identical or

di fferent hetefd® fatonms chosen from nitrogen, oxygen and sul phur atons

T R0, ML A R RIS o g o0 ¢

70 or different _ ogen atons
alkyl, aryl, aghpBonahkyha! 8Ptidhalty! 8dbBLituted with one or more

10 alkyl radicals containing 1 to 4 carbon atoms,

R, represents an unbranched or branched alkyl
radical containing 1 to 8 carbon atoms, an unbranched
or branched aikenyl rﬁdical.containing 2 to 8 carbon
atoms, an unbranched or branched alkynyl radical

15 containing 2 to 8 carbon atoms, a cycloalkyl rad;cal
containing 3 to 6 carbon atoms, a phenyl or a- or
B-naphthyl radical optionélly substituted with one or
more atoms or radicals chosen fram halogen atoms and
alkyl, alkenyl, alkynyl, aryl, aralkyl, alkoxy,

20 alkylthio, aryloxy, arylthio, hydroxyl, hydroxyalky;,
mercapto, formyl, acyl, acylamino, aroylamino,
alkoxycarbonylamino, amino, alkylamino, dialkylamino,
carboxyl, alkoxycarbonyl, carbambyi, alkylcarbamoyl,
dialkylcarbamoyl, cyano, nitro and trifluoromethyl

25 radicals, or a S;membéréd aromatic heterocycle
containing one or-mofe identical or different hetero
atoms chosen from nitrogen, oxygen and sulphur atoms

and optionally substituted with one or more identical



al koxycar bo ylcarbonyl cyano, car boxyl, carbanoyl,
al kyl car banqi'mm'(mﬁlm(’m 5 or al koxycarbonyl radicals, on the -

under st andi ng t s I+ the substituents of the phenyl, [err]- _
[err]-napht hyl and aromatic heterocyclic radicals, the al kyl radicals
and t he al kyl portions of the other7gadicals contain 1 to 4

carbon atons, and that the al kenyl and al kynyl radicals 10 contain 2 to
8 carbon atonsepraddffesmenthsubsylituernitsathosen fremchalbegsh atoperand or
[err]-naphthyl radicals, and Rlerr] represents - an
unbr anched or Blhn&hedrﬂlkyamiad»calkybamanQLnglalkylamlno,B carbon at ons,
an unbranched or branched al kenyl 15 radi cal containing 2 to 8 carbon
atons, an unbr ahEpE¥carbonybampnoncaeul al &yvicarbohryd) eyamaining 2 to 8

car bon atons, a cycloalkyl radical containing_ .3 to 6 carbon
atoms, a cycl oSRERAFYL raGFEBFmeﬁﬁtaﬁﬁkﬂbcﬂrPﬁmﬁY%ar@%ﬂllecarb§%ﬂ¥1or a

o] I | kyl d ontaj nin carbon atons, . these radicals
bgfﬁg ggtl na{$§lgTL°§Y§ﬁ%§?F¥gt€ﬁ&§F?i OanoF FropR %ﬁﬁE?FéhﬁﬁtE Rhosen

contai i ng 11§54 28 ROR=EREHENER; GFi 5hR, Wkt Car LoF A-aPhERe] camd oo
al kyl portion Goghatis fet8rdopaiPaNraagihys, 28ne PLERLY (L8: 0L1 JPARRO! | NO
PEHEaret Pyl redie

radi cal s, 1-piperazinyl optr bna at position

4 with an thé'gikyiagbfﬁioﬁQHSE'Ehagoéhég éa&fé@?g BLREEIRT 1L 2
phenylalkyl radical In t he al kyl portion contailns
10 4atBbhOAtEE | SandC¥EARALKY! alREAGR! 8n8 ORI RIA 10rddicals -

10 contain 2 to 8 carbon atoms, and that the aryl radicals

are phenyl or a- or S-naphthyl radicals, and
R4'fepresents

- an unbranched or branched alkyl radical containing 1
to 8 carbon atoms, an .unbranched or branched alkenyl

15 radical cbntaining 2 to 8 carbon atoms, an ﬁnbranched
or branched alkynyl radical containiﬁglz to 8 carbon
atoms, a cycioalkyl radical containing 3 to.S carbon
atoms, a cycloalkenyl radical containing 4 to 6 carbon
atoms or a bicycloalkyl radical containing 7 to 11

20 carbon atoms, these raﬂiéals being optionally
substituted with one or more suSstituents chosen from
‘halogen atoms and hydroxyl radicals, ﬁlkyloxy radicals
containing 1 to 4 carbon atoms, dialkyamino radicals in
which each alkyl portion contains 1 to 4 carbon atdms,

25 piperid;no or morpholino radicals, l-piperazinyl
radicals (optionally substituted at position 4 with an

alkyl radical containing 1 to 4 carbon atoms or with a

phenylalkyl radical in which the alkyl portion contains



to 6 carbon ayel oal nyl radicals containing 4 to 6. carbon
atons, opti Olmwgmﬂw phenyl radi cal s, cyano or carboxyl
radi-cal s or PR™5 radicals in which the alkyl portion contains

l1.to 4 carbon atons, - or an aryl radical optionally substituted
w th one or nore atons or radicals chpsen from hal ogen atons and
al kyl, al kenyl, al kynyl, aryl, aral kyl, alkoxy, 10 alkylthio, aryl oxy,
aryl thio, hydraxgb, shydirbon aklms), cycloalkght eadicalyl contaliniagyBam no,
ar oyl am no, al koxycar bonyl am no, am no, al kyl am no, di al kyl am no,
car boxyl, al kotpc#r cambor asoharopicloblkkeoylbaadikcals containripgcér banoyl ,
cyano, nitro, azido, trifluoronethyl 15 or trifluoronethoxy radicals,
or a saturat ed ter 6ugexbonantgms., optdonaidyr sybstitutpd: pheayd| i c radica
optional ly substituted with one or _nmore al kyl radicals containing 1
to 4 carbon at &@dicadg, cyano or carboxpl ragieadf: SraAlEREKYSATREBYd
~branched al kyl 20 radi cal ,containi ﬁ i to 8,carbon _atons, an Hnbranched
or branche@ al F@CalgdiRaWhdgh: & ﬁiﬁg ¥l gogtigp,grmtains I fpsd 4
unbranched or braanched. al kynyl radical containing 2 to 8 carbon
atons, a cyclo %P containing 3 to 6 carbon atons, a

hai ol “contal mi by 73 8271 EREAT BRcdobfatyCRLRgRATLERE Bich, Ghalekonl 1

carpon a adl cal s

opt Lona' ly Subawgeutag%\eﬁ b2 938i0a180PkRosen £rofPBh1bYRA! atohasaRal rom
gen atons and hydroxyl _ 72
radicals, al kyla@xy1l,ad1%@ny1G081%yRAKIY 4rkd,4a¢31R91, alkoxy,

10  alkylthio, aryloxy, arylthio, hydroxyl, hydroxylalkyl,
mercapto, formyl, acyl, acylamino, #roylamino,
alkoxycarbonylamino, amino, alkylamino, dialkylamino,
carboxyl, alkoxycarbonyl, carbamoyl, alkylcarbamoyl,
dialkylc#rbamoyl, cyano, nitro, azido, trifluoromethyl

15 or trifluoromethoxy radicals,
or a saturated or unsaturated 4- to 6-membered
heterocyclic radical optionally substituted with one or
more aikyl radicalg containing 1 to 4 carbon atoms, and

R® represents an unb;anched or branched alkyl

20 radical containing 1 to 8 carbon atoms, an unbranched
or branched alkenyl radical containing 2 to 8 carbon |
atoms, an unbranched or branched alkynyl radical
containing 2 to 8 carbon atoms, a cycloalkyl radical
containing 3 to 6 cafbon atoms, a cycloalkenyl fadical

25 containing 4 to 6 carbon atoms or a bicycléaikyl
radical containing 7 to 11 carbon atoms, these radicals
being optiocnally substituted with one or more

substituents chosen from halogen atoms and hydroxyl



I.n which each al kyl " portion contains 1

at ons, di al ' j
to 4 carbon ' j.di ho or nor phol i no radi cals, 1-piperazinyl
radi cal s (o;ﬁ'ma‘"ﬂgmamlﬂm tituted at position 4 with an ‘al kyl radical
~containing 1%0¢ A > or with a phenyl al kyl radi cal in which
t he al kyl portion contains 1 to 4 cgy bon atons), cycloal kyl radicals
containing 3 to 6 carbon atons, cycloal kenyl radicals containing 4 to
6 10 carbonradidsls ppdlloyboty sadidals teshidimidg rhdisad Scarbon cyano
or carboxyl radicals or alkyloxycarbonyl radicals i n which the al kyl

portion cont aiators ; cdilatikylemino radixtalss,in whicloreddie alidet st andi ng t hat
the cycl oal kyl, cycl oal kenyl 15 or bicycloal kyl radicals nay be

optional ly sulpertiemdecontaingth tmet crarhor atdns, rpipecddinemmining 1 to
4 carbon atons. | 2. New taxoids according to claim1l
f or whi cHne¥eReline radicalks a InpirsxAzingh ceadicala (pSionslly
‘radical containing 1 to car bon, at ons, an acyl radi cal containing

4 0oX

1 to 4 carbon ¥ tuted, at positiop kvt AD aﬁj{]ﬂé} r3digath the al kyl
ortion contajns 1 o 4 carbqn atons and Rb, r.epresent s,

IElydr Iogen at om °‘2n\‘%’1p‘?’2’§%ri st ‘gy‘b‘f’gb%‘h AP £ aw”'z%pa ?ﬁ’g’a?allﬂfl gener al

-f or-nmul 1) i ¥¥igf ' b | ical, or a
rg(rjiméafi (R[eari£ iﬁ%ﬁ%ﬁﬂ E!%érafﬁqi&ﬁ p°$%jb$%scg°2%és)¥’an{ :ft‘i%u‘% yl radi cal

and Rler ] 1 CREgogh Salbne) , oyl SdlnyR UM £l Aifldhing % &% bOn
atons, an , _

carbon atoms, cycloalkenyl radicals containing 4 to 6

10 carbon atoms, optiona;ly substituted phenyl radicals,
cyano or carboxyl radicals or alkyloxycarbonyl radicals
in which the alkyl portion cont#ins 1 to 4 carbon
atoms,
on the underspanding that the cycloalkyl, cycloalkenyl

15 or bicycloalkyl radicals mﬁy be optionally substituted
with one or more aikyl radicals containing 1 to 4
carbon atoms.

2. New taxoids according to claim 1 for

which R, represents a hydroxyl radical, an alkoxy

20 radical conﬁﬁining 1l to 4'carbon atoms, an acyloxy
radicallcontaining 1 to 4 carbon atoms or an
alkoxyécetoxy'radical in which the alkyl portion
contains 1 to 4 carbon atoms and R, represents a
hydrogen aﬁdm, 4 represents-a hydrogen atom or a

25 radical of general formula (II) in which R, repreéents
a benzoyl radical or a radical R,-0-CO- in which R,
represents a tert-butyl radical and R, represents an

alkyl radical containing 1 to 6 carbon atoms, an



contalnlng phenyl radical optionally
substituted identical or different atons or radicals
chosen from 5 halogen atons (fluorine, chlorine) and al kyl, al koxy,

di al kyl am no, acyl am no, al koxycar bonyl arg40 or trlfluorohethyl
radicals, or a 2- or 3-furyl, 2- or 3-thienyl or 2-, 4- or

5-thi azol yl r aghkahy12pgdafdal conth€Riggent G036 PEgENbnT adbsa] &ptional | y
substituted with 1 one or nore identical or different atons or radicals
chosen from hakggibadk9ltradilcal kgbntaiidny, 3atbn6, carbon até&msanano,

di al kyl am no, acyl am no, al koxycar bonyl - am no, azi do,
trifluoronet hyphenglt ralicaloopthornslly substiltuted, wbhthaoe or Sorai enyl

or 2- or 3-furyl 15 radical, and Rerr] represents an optionally
substituted  didengligal paddsﬁﬁecgnt-aahMQ ori padicaisorhasensfrom

3. New t axoi ds_according to claim1 for. whi ch Fierr] represents a
hydr ogen aPom BR1agRPIAERRE 6ﬁ1u°rineacEP}PE*9ebraﬁétﬂb YhceRd%9XYadi cal
and Rb represents_a _20 hy dro%en at om gresenti édrogen atomor a
radi cal of genéF&F kylamipg. ( RFY Fﬂiﬂﬂrcﬁ FfﬁY prbepylapin a benzoyl

radi cal or sents a

tert-butyl radl BRECRPEPYT FRPFER ﬁfs°5n Ti sobity SoBbt enyl
EAFTuREoReERYT FARLERLAC <58 A 2 x| afueYEL _
but enyl, cyclogeéxk2n92e3¥l 25_ gg %uEKszgl¥fr¥Ld aihlgﬁerr 3-thienyl,

2-thiazolyl, azo I az0 adical -and represents

phe”y'rE§§éQ§ht85% ?ﬂgh%i §Hﬁ§&hi“5§@i$h&ﬁ1§ BabeYeEuted w;EﬁO”‘a”d

Rlerr] represents an cont al ni
10 one or more identical or different atoms or radicals

al kenyl radlnﬁ IJ%ontalmjﬂ ng 2 to 6 carbon atons, a cycl oal kyl radi cal

chosen from halogen atoms and alkyl, alkoxy, amino,
-alky;amino, dialkylamino, aéylamino, alkoxycarbonyl-‘
amino, azido, trifluoromethyl and trifluoromethoxy
radicals, or a 2- or 3-thienyl or 2- or 3-furyl

15 radical, and R; represents an optionally éubstituted
alkyl radical containing 1 to 4 carbon atoms.

3. ﬁew taxoids according to claim 1 for
which R, represents a hydrogen atom or a ﬁydroxyl_pr.
acetyloxy or methoxyacetoxy radical and R, represents a

20 hydrogen atqm; 2 representé a hydrogen atom or a

radical of general formula (II) in which R, represents
a benzoyl radical or a radical R,-0-CO- in which R,
represents a tert-butyl radical and R; represents an
isobut&l,_isobutenyl, butenyl, cyclohexyl, phehyl;

25 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-thiazolyl,
4-thiazolyl or 5-thiazolyl radical and R, represents a
phenyl radical optionally substituted with a halogen'

atom and R; represents an alkyl radical containing 1 to



ess for preparing a product

g < T

Zierr] represents a y rogen; atomor a-radical of general formula (I1)
in which Rlerr] and Rlerr] are defined agg above or a radical of
general fornula: J[err] inwhich Rerr] and Rl err] are defined as

above, and ei thegadBc 'dtoms. represents a hydrogen atom and R[err]
represents a group 10 protecting the hydroxyl function, or R err] and

Rl err] together fordn a FaiotediscEdy preparimgher edddeictr ocycle, Rerr]
and R err] are defined as above, Ra represents a hydrogen atom or

an al koxy, aadaprding ddoneacd edaimedilcal2 @r 3, characdiesdized Hydr oxyl
radi cal, preferably a 2,2,2-tri- 15 chl oroethoxycarbonyl oxy radical, and
Rlerr] represéthat & produgtdrcdgsen@m% formyliagr natively Rlerr] and R[ err],
together with the nitrogen atomto which they are attached, forma

75 :
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5 in which Z,; represents a hydrogen atom or a radical of
general formula (II) in which R, and R; are defined as

above or a radical of general formula:

R 60

: v)
113/\;/lk

OR,

nz

in which R, and R; are défined as above, and either R;
represents a hydrogen atom and R, represents a group

10 protecting the hydroxyl function, or Rs'and R, together
form a saturated 5- or-G-membered heterocycle, R, and Rj
are defined as above, R, represents a hydrogen atom or
an alkoxy, acyloxy or alkoifacetoky'radicél'ér a
protected hydroxyl radical, preferably a 2,2,2-tri-

15 chloroethoxycarbonyloxy radical, énd Ry représents a
hydrogen atom, or alternatively R, and R,, together with

the nitrogen atom to which they are attached, form a



keto function, is treated with an alkali netal halide or an al kal i

gﬁ'g:lph:tzied;a&m,mmmmtmnmjnuammm um salgteneral fgpmilnaél kali rmetal

Jerr] L5 " isn which Z[err], Rerr], Rerr], Rerr] and Rerr]
are defined as above, f ol | owed, |f751ecessary, by repl acenent of the
_protective group borne.by R err] or of the protective gr oups
represent ed byetbefthctonpribytibeted whth Rheralka)i thetal haligerogen
atons. 10 5. Process for preparing a product accordi ng
to one of cl apmsad &dk8liomethl chzRierot anguifermiry ammomiwmdsdltied as in
one of clains 1 to 3 and R err] and R err] each represent a hydrogen

atom char act eri andalkalhametal phosphatiectoebbaimng predwet ovfclainms 1 to
3 for which Rlerr] 15 represents a hydroxyl, acyl oxy or al koxyacet oxy

radi cal gegerayufeymuiattrol ytically. 6. Process for
preparing a product according to one of clalns 1 to 3 for which
Rlerr] and R err] are defined B in one of clains 1 to 3 and Rl err]
and Rlerr], 20 together with tMgegabon atomto which they are

attached, forma keto function, char€ctilegal zed in that a
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5 in which Z;, R,, R;, R, and R, are defined as above,
followed, if ﬁecessary, by replacement of the
protective group borne by R, or of the protective
groups represented by R, and/or by R; and R, by fhe
hydrogen atéms. '

10 _ 5. Process for preparing a product
according to one of claims 1 to 3 for which R, and Rg
are defined as in one of claims 1 to 3 and R, and R,
each represent a hydrogen atom, charécterized in that a-
product according to one of claims 1 to 3 for which.Ra

15 represents a hydroxyl, acyloxy or alkdxyacetoxy radical
is reduced electrolyhically. | |

6. Process'for'preparing a product

according to-oné of claime 1 to 3 for which R; and Rg
are defined as in one of claims 1 to 3 and R, and R,

20 together with the carbon atom to which they are

attached, form a keto function, characterized in that a



" product acco Ialns 1to 3, for which Ra represents a
hydr oxyl rad ﬂ@& u epresents a hydr ogen atomis oxidi zed.
7. Phar mac characterized in that it contains at

Iveast one product accordlng to one of.clainms 1 to 3 for which Z
represents a radical of general fornmula (¥6), in conbi nation with one
or nore pharmaceutically accept abl e products which may be inert or:

10 phar macol ogiredulet acciording to one of claims 1 to 3, for which R,
. represents a hydroxyl radical and R, represents a
hydrogen atom is oxidized.
7. | Pharmaceutical composition,
5 characterized in.that'it contains ét least one product
according to one of claims 1 to 3 for which Z
represents a radical of .general formula (II), in
combination with one or more pharmaceutically
acceptable products which may be inert of

10 pharmacologically active.



