REPLACTD SHERTS IR , 6?(,075°U(e0 1065
NEW TAXONDS, THEI R PREPARA‘m@d!SﬁNDOU paged .. 1|:>U*lcft’ AL COVPOSITI ONS
CONTAI NI NG THEM 7] ClaiFif® presgmtmﬁmwmnayénﬂrelates to new t axoi ds
of general . f or.nul a: [err]']Ihawmg@)&pa@hﬂLL“piﬁnﬁdallQ and pharmaceuti cal
conposi ti ohs WO S4gnBEabAi g Akestt agedd.Yt.. to pagkd..gen¢pet/FrI3or2dl) .
Ar represents lan aryl radi G9ATE OF Rﬁzé@@r..e.ﬁ..e.n.t...s....a...hy.qr..gen atom or an
acetyl, al koxyacetyl 101 Ty AND
benzoyl radical or a rad|cal R[err] in mhlch R[err] represents:
- a straight or brandBARMNOBOTICAY COM TIONS) CONTAIN] HE
atons, an al kenyl radical 15 contalnlng 2 to 8 carbon atons an al kynyl
radical containing 3 to 8 carbon atons, a cycl oal kyl radlcal
containing 3 to 6 carbon_atons, a cycloal kenyl radical containing 4
to 6 carbon atons or a b?b?cPB&PE?F invent#aa.ealaseﬁtﬁ?npﬁg taxgids cairbon

atons, these ra |&g£§ra1290 ing optionally substituted by one or nore

R-O 0

Ri-NH o
Ar = O )
OH T s 0
HO Z H :
: OCOCH,
OCOCgH;

5 their preparation and pharmaceutical compositions
containing them.
In general formula (I),
Ar represents an aryl radical,
R represents a hydrogen atom oi an acetyl, alkoxyacetyl
10 or alkyl radical,
R; represents a benzoyl radical or a radical R,-0-CO- in
which R, represents:
- a straight or branched alkyl radical
containing 1 to 8 carbon atoms, an alkenyl radical
15 containing 2 to 8 carbon atams; an alkynyl radical
containing 3 to 8 carbon atoms, a cycloalkyl radical
containing 3 to 6 carbon atoms, a cycloalkenyl ra&ical
containing 4 to 6 carbon atoms or a bicycloalkyl
radicai containing 7 to 11 carbon atoms, these radicals
20 being optionally substituted by one or more

substituents chosen from halogen atoms and hydroxy
—————————
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substituents chosen from hal ogen atons and hydroxy

2 1 radi cal s, al kyl oxy radicals containing 1 to 4 carbon at ons,

di al kyl ami no radicals in which each al kyl portion contains 1 to 4
carben atons, plperldlno radi cal s, nﬁrpholino radi cal s, 1-piperazinyl

;ig:gglscontaiégﬁgégf? %;ggf%%%tgégg%ei.p éﬁéifgkngq%enlzﬂ%?% radi ca

‘whose al kyl LE%RQ c&ggf on %g éhdica a*ﬁ fﬁﬁ”ﬁﬁchqﬁ Tkpp! kyl radicals

containing 3t cyc radicals containing 4 to

6 10 car bo "péteiEn .9 O% nb gea'  cEYBOR ié’ddn&ﬁ'ﬁipfﬂm

radi cal s or onxycar I cal s whose al kyl portion contains 1

to 4 carbon at?ﬂ!lcals, mbrpholino radicdld)elyvpipécasimyDpradicaly
substituted by one or nore atons or radicals chosen from hal ogen 15

atonms and sl ky(opeilofial 3yceabstitited ap Positbon 4atbysan alkydr al kyl oxy
‘radicals containing 1 to 4 carbon atons, - or a saturated
or unsat ur at edrsdicsl contafnimgb2red 4i cazhen-stomai oF MY &t er ocycl yl
radi cal optionally substituted by one or nore al kyl radlcals 20

contai ning 1 tphenylabbilaradical whosejalkyl portienseontaing;life 4
cycl oal kyl, cycl oal ken or bicycloal kyl radicals y.be optionally
subst i t ut ed °!rb°ByagﬁEBbr ﬁBFé°&1k¥i radieais Eﬁﬂ?ﬁ#ﬂ?ﬂg ?8 g car bon
atoms carbon atoms, cycloalkenyl radicals containing 4 to 6
10 carbon atoms, phenyl radicals, cyano radicals, carboxy
radicals or alkyloxycarbonyl radicals whose alkyl
portion contains 1 to 4 carbon atoms,
- or a phenyl radical optionally substituted
by one or more atoms or radicals chosen from halogen
15 atoms and alkyl radicals containing 1 to 4 carbon atoms
or alkyloxy radicals containing 1 to 4 carbon atoms,
- or a saturated or unsaturated 4- to
6 -membered nitrogen-containing heterocyclyl radical
optionally substituted by one or more alkyl radicals
20 containing 1 to 4 carbon atoms,
it being understood that the cycloalkyl, cycloalkenyl
or bicycloalkyl radicals may be optionally substituted
by one or more alkyi radicals containing 1 to 4 carbon
atoms.
25 Preferably, Ar represents a phenyl or a- or
S-naphthyl radical optionally substituted by one or

more atoms or radicals chosen from halogen atoms

(£luorine, chlorine, bromine, or iodine) and alkyl,
.
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25 | Preferably, Ar represents a phenyl or a- or

[err] - napht hyl radical optionally substituted by one or nore at ons
or radicals chosen from hal ogen at ons (fluorine, chlorine, brom ne,
or-.i adi ne) and al kyl, 3 al kenyl ,
al&ynyl , aryl, aryIaIkyI al koxy, al kyl thi o, yl oxy, Ithio,

hydroxy. hydr o}keryl, n%kwavﬁo aryl, ivriylky&cytleSYPnalhnzthigylanino,
al koxycar bonyl ani no, amino, al kyl ani_no, dial kylanmno, 5 car boxy,

al koxycar bonyl ‘W&Pﬁamyr}'ﬁ»abépkyhté?@&h)yhydmxl’iéhﬂ\o mereaptand
triquoronethyE radjicals, _it bein understood that the al kyl radicals
and the al kyl tO¥®mY or BFERs BFYgﬂﬁiﬁPheFrPiaﬂﬂﬁngcontaln 1 to 4 carbon

, th he.al k d I di cal 1 8 b
atom and that SPR 8*§?§Fb3§w§§5§3§re=$ﬁ'eﬁ§ﬁk¥9 iy emﬂs;m F
hi hyl C I nb d
a7 ot Piph%téroég‘é’ radkelybakiBhy{l dnthagovs GFRTRFICReBRESPTL 0",
i dentical or gyang] faﬂeat aaﬁh%?Elﬁ&!?%ﬂkﬁ{r?g?ﬂdieﬁ%ge“iQrbﬁk&;&h“r 15

at ons, optlonafyy sUbst it ut fituen which are
i denti cal or dtﬁﬁéfﬁﬂbodchﬁienthe alk&ioghaﬁhﬂﬂﬁnlﬁaoﬁﬁe(iiﬂ?l'ne

chl orine, brom ne or I odi ne) and al kyl radicals containing 1 to 4
car bon apoptionsYbEr 6HeCathe®OPadinale Echtaifl Ta£B04 8agBén 20
al koxy radicals containing 1 to 4 carbon atons, aryl oxy radi cal s

containing 6 tatéfiscathat shemalkenyboand alkynylcahdicalhybontamnradlcals
containing 1 to 4 carbon
10 to 8 carbon atoms and that the aryl radicals are phenyl
or a- or ﬂfnaphtﬁyl radicals or alternatively Ar
represents a 5-membered aromatic heterocyclic radical
. containing one or more atoms, which are identical or
different, chosen from nitrogen, oxygen or sulphur
15 atoms, optionally substituted by one or more
substituents, which are identical or different, chosen
from halogen atoms (fluorine, chlorine, bromine or
iodine) and alkyl radicals containing 1 to 4 carbon
atoms, aryl radicals containing 6 to 10 carbon atoms,
20 alkoxy radicals containing 1 to 4 carbon atoms, aryloxy
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
25 radicals in which the acyl portion contains 1 to 4
carbon atoms, alkoxycarbonylamino radicals containing 1
to 4 earbop atoms, acyl radicals containing 1 to 4

carbon atoms, arylcarbonyl radicals in which the aryl
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atons, dial kylam no radicals in which each al kyl portion contains 1
to 4 carbon atoms, acylamno 25 radicals in which the acyl portion
contains 1 to 4 carbon atons, al koxycarbonyl am no radi cals containing
1. , to 4 carbon atons, acyl radicals cogtaining 1 to 4 car bon
atoms; aryl carbonyl radicals in which the aryl

4 porti on pErtidin edhtdins) €ADAD Ta¥bon atons,’ ajtecw radicalscar boxy
radi cal s, carbanoyl radicals, alkylcarbanoyl radi cals in which the

al kyl “portion caxiisis radicals, carbanyl atadizaldi,aladlyleardamdyl adi cal s
in which each 5 alkyl portion contains 1 to 4 carbon atons or

al koxycar bony| reatficales im whiahh tthee adlkydx poatiicmcontainmdk #nd 1 to 4

carbon at ons. More particularly, Ar represents_a phenyl, 2-
or 3-thienyl orcaxrbay stdms.yldialkyicarhanayiizadicals inyhich,@aeh,y one
or nore atons or radicals, which are i dentical or different, chosen

from hal ogdn atddeylaprtion qaniaing kB8 ¢ SATRS AUGA%RAMo,

fadiodl o |15 alkoxyodrbongY ixadiratnan MEASH 1ghe Aka RURE

o by an-al kyl SORAIEHS ¥ £ bR a¥ehe ) Gralkylanino

(di ethyl am no), acyl am NQyore pu(éfé‘ﬁﬂﬁ?.“% (yeﬁM@@rpw&mpq.(tert-
or 3-thienyl or 2; or 3-furyl radical optionally

10 substituted by one or more atoms or radicals, which are
identical or different, chosen from halogen atoms and
alkyl, alkoxy, amino, alkylamino, dialkylamino,
acylamino, alkoxycarbonylamino and trifluoromethyl
radicals.

15 Still more particularly, Ar represents a
phenyl radical optionally substituted by a chlorine or
fluorine atom or by an alkyl (methyl), alkoxy
(methoxy), dialkylamino (diethylamino), acylamino
(acetylamino) or alkoxycarbonylamino (tert-

20 butoxycarbonylamineo) or 2- or 3-thienyl or 2- or
3-furyl radical.

0f even more special interest are the
products of general formula (I) in which Ar represents
a phenyl radical and R; represents a benzoyl or

25 tert-butoxycarbonyl radical.

According to the present invention, the new
taxoids of general formula (I) can be obtained from a

product of general formula:
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20 butoxycarbonyl am no) or 2- or 3-thienyl or 2- or 3-furyl

rade cal . O even nore special interest are the
products of general fornmula (1) in which Ar represents a phenyl
radical and Rerr] represents a benzoyl o 25 tert - but oxycar bonyl
rgdi cal . According to the present invention, the new
t axoi ds of general fornmula (1) can be obtaineqofron1a product of
‘general formul a: Gy-0 5

[err]- i n which Ag and R err (ned as above and R err]

and Rlerr], whi ch pgre idefitical resent a hydrogen
atom or an al kyl radical \thng atoms, 8r an aral kyl
radi cal whose al kyl portifon \5 cont\a p atons and the aryl
portion prﬁerﬂﬁ*uepmﬁemS ap

. tionally
substituted by one or nor koxy radi '

4s CéntHidng 1 to 4 carbon
atons, or an aryl radicgl/p 8ferab|y regreserﬂq 5“31 phenyl radi cal
optionally substituted 9 104

one or nore aPROLgHsadi cals containing 1 to
4 carbon atons, or alternatively R err] represents an al koxy radi cal

in which Ar and R, are defined as above and R; and R,
which are identical or different represent a hydrogen
atom or an alkyl radical containing 1 to 4 carbon
atoms, or an aralkyl radical whose alkyl portion

5 contains 1 to 4 cafbon atoms and the aryl portion
preferably represents a phenyl radical optionally
substituted by one or more alkoxy radicals containing 1
to 4 carbon atoms, or an aryl radical preferably
representing a phenyl radical optionally substituted by

10 one or more alkoxy radicals containing 1 to 4 carbon
atoms, or alternatively R, repfesents an alkoxy radical
containing 1 to 4 carbon atoms or a trihalomethyl
radical such as trichlorome;hyl or a phenyl radical
substituted by a trihalomethyl radical such as

15 trichlofomethYl and R, represents a hydrogen atom, or
alternatively R, and R, form, together with the carbon
atom to which they are attached, a 4- to 7-membered
ring, and G, represents a hydrogen atcm or an acetyl,
alkoxyacetyl or alkyl radical or a hydroxy-protecting

20 group, the procedure being carried out, according to
the meanings of R, and R, in the following mnﬁner:

1) when R, represents a hydrogen atom or an
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containing 1 to 4 carbon atons or a trihal onet hyl radi cal such as
trichloronethyl or a phenyl radical substituted by a trihal onet hyl
radi cal such as 15 trichloromethyl and Rl err] represents a hydrogen
at.gm or alternatively Rerr] and R érr] form together with the
cavbon atomto which they are attached, a 4- to 7-nenbered

ring, and J erradlkexy coadical ¢ontatpingitbrtord aaxhen \gtoms or an

al koxyacetyl or alkyl radical or a hydroxy-protecting 20 group, the
procedure bei nPREIREH Y Aubskitnte gl’!'b'kl radicalhand Ry FEPTHeSRE & and

err], in the foll ow ng manner.: 1) when err]. represents
E[hyd]r ogen at orfF r%mengatom, the product of genera fom:ﬂ {3‘:4) i& koxy

radi cal containing .l to, 4 ca n at oy an opt i.on | y substituted
aryl radi cal a%ﬁ%ﬁ]i’? eﬁgg?lt%‘% Imﬂ%ﬁ%ﬁit%ﬂt’he‘pﬁ 9t of
general forgmul I ' reated in acidic mediumin order to obtain a
pr oduct 5§U0f8°£geé1%§éz§‘* o??f{ﬂ’ ras [err]
inwhich Ar, Rerr] and Gerr] are defined as above, whose Jerr]

radical is, if necessary, replaced by'§1 atom The

deprotection of the si degg]min 8f t he of general formula (I1)
can al so be carried out z

Ar O

un

HO H

OCOCgH;

in which Ar, R; and G; are defined as above, whose G,
radical is, if necessary, replaced by a hydrogen atom.
The deprotection of the side chain of the

product of general formula (II) can alsc be carried out

10 in the presence of an inorganic acid (hydrochloric acid
or sulphuric acid) or an organic acid (acetic acid,
methanesulphonic acid, trifluoromethanesulphonic acid
or p-toluenesulphonic acid), used alone or in the form
of a mixture, the procedure being carried out in an

15 organic solvent chosen from alcohols (metﬂnnol, ethanol
or isopropanol), ethers (tetrahydrofuran, diisopropyl
ether or methyl t-butyl ether), esters (ethyl acetate,
isopropyl acetate or n-butyl acetate), aliphatic
hydrocarbons (pentane, hexane or heptane), halogenated

20 aliphatic hydrocarbons (dichloromethane or
1,2-dichloroethane), aromatic hydrocarbons (benzene,

toluene or xylenes) and nitriles (acetonitrile) at a
I
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10 in the presence of an inorganic acid (hydrochloric acid - or

sul phuric acid) or an organic acid (acetic acid, nmet hanesul phoni c
acid, trifluoronmethanesul phonic acid or p- toluenesul phonic acid),
used al one or in the form of a mixtute, the procedure being carried
ouf i A an or anlc solvent chosen fron1a|coho|s gmigugnol et hanol

or |sopropanol) &f herwesn, -0 axd §85Coppret 1¥: hetween et hy|
t - butyl th t _ t,at e, yl t but yl
hoetate) a1 btk R %r%(‘ect e AR, Ma beniaed SHokarataivReG: Fre)
hal d 2 h hyd b di chl h
1a203?2ﬁ}groet%ﬁﬁégh#§ﬁ§#£% %ﬁ§%&§% ?g%hgnéﬁgﬁgé net ane ?gluene or

xyl enes) and nitriles (a ta0 '

7 t enper at ure of betc'l\%eenra‘gf(?tepc&q%ﬁi[ er"n] Chﬁr g]’er %Fy‘get ween 15
and 30[errgC. TRAeAC kiR ‘é%%ﬁi't@.oﬁ?cag@ Zo2! exampl3! QR URY 1 C
quantity or in excess. tectlon can al so be carried
out 5 under eerdiuk (T¥)CaItreite'In &8 %Jt%ﬁ&&lﬂ'—%%@fomi&mure or
cerium(lV) nitrate in an acetonitrile-water mxture or

2, 3-di chl or o- 5 26 3¢idiglerb -4, e @ieyantons 4-besoduinone in water. The

deprotection can al so be carried out under reducing conditions, for
exanpl e by 10 hydrogendhesideprotiection: canc aled beczaxiried out
When Jerr] represents a protecting group, it is preferably a

2,2, 2-trichl or yadesx yedusimg conditions, for example by
10 hydrogenclysis in the presence of a catalyst.

When G, represents a protecting group, it is

preferably a 2,2,2-trichloroethoxycarbonyl or
2- (2-trichloromethylpropoxy) carbonyl radical whose
replacement by a hydrogen atom is carried out using

15 zinc, optionally combined with copper, in the presence
of acetic acid, at a temperature of between 20 and 60°C
or by means of an inorganic or organic acid such as
hydrochloric acid or acetic acid in a solution in an
aliphatic alcohol containing 1 to 3 carbon atoms or in

20 an aliphatic ester such as ethyl acetate, isopropyl
acetate or n-butyl acetate in the presence of zinc
optionally combined with copper, or alternatively, uhen
G, represents an alkoxycarbopyl radical, its optional
replacement by a hydrogen atom is éarried out by

25 treatment in alkaline medium or by the action of a zinc
halide under conditions uhich.do not affect the rest of
the molecule. Generally, the alkaline treatment is

carried out by the action of ammonia in agqueocus-
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2-(2-trichl oronet hyl propoxy) car bonyl radical whose repl acenent by a
hydriogen atomis carried out using 15 zinc, optionally conmbined with

copper:, in the presence of acetic acid, at a tenperature of between
20.and 60[err] C or by nmeans of an id&rganic or organic acid such as
hyﬁrochlorlc acid or acetic acid in a solution in an al i phatic

al cohol cont ai m%?@hplti& Qﬁ%n ah antemperature close, tR%° G ester such

as ethyl acet ate acetate or uty ate i

presence of zi M %‘ Yaptq%eﬁq?% By ﬁ?@&pﬁ(ﬁ(ﬁ' ﬁ‘&tﬁ?&gl\yel Y,
when G[err prgesent,s an al ko ycar adi aI |t tional

repl acenent by % % ? e FarE Q&M M QH

al kal i ne nedi u;ptl %n t| on of a 2| nc hal i de under conditions
whi ch do not affect e rest’ the nol ecul e. Generally, the al kaline

treatment igs carrieg Wﬂ !p da‘ftt,'f O%S%hag%nla‘bgigfegys-

al coholic nmedium at a terrperat uré ose nerally, the

treatment W th @ sfidiedtd xipreetitcadP al - 1%1I @yn(igﬂng,@aqr |tq,d 4out in
met hanol at a tenperature close to 2ka’[le ﬁa
Rierr] and R eicarboshiatons,c dxlqi iazallxyl radicdlf wcmt a Lkl @wﬁo&n
al kyl radical containing 1 to 4 carbon atons, or an aral kyl radi cal
whose al kyl porcentains 1 cantéaicarbbr @ tbnaaind ﬁi«)lﬂtﬁn¢dﬂﬁ.w vle portion
S preferably an optionally substituted phenyl radical, or

preferably an optionally substituted phenyl radical. or

10 alternatively R, represents a trihalomethyl radical or
a phenyl radical substituted by a trihalomethyl radical
and R, represents a hYdrogen atom, or alternatively R,
and R, form, together with the carbon atom to which
they are attached, a 4- to 7-membered ring, the product

15 of general formula (II) is converted to the product of

general formula:

G1-O 0

HO H

OCOCg4H;

in which Ar and G, are defined as above, which is
acylated by means of benzoyl chloride or a reactive
derivative of general formula:

20 ' R,-0-CO-X (V)
in which R, is defined as above and X represents a

halogen atom (£luorine or chlorine) or a residue -0-R,

-
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10 ,alternatively R err] represents a trihal onethyl radical or a

phenyl radical substituted by a trihal onethyl radical and R err]

represents a hydrogen atom or alternatively R3 and Rlerr] form

t ogether with the carbon atonlto mhich ® they are attached, a 4- to

7-menbered rin ener forpul a élli &5 copverted to
general fo

phg product ofgt tgecg ﬁ ar FBrﬂﬁYﬁ ) PE? ?ct © . ﬁhlch Ar
Denzoyt ohi o 4425058, BR4BRVKE. M &g, axe Ae A INH Ao sle

Rerr]-OCO X & ( : |n d X
represents a ! é{gdﬁ :(L)gjéﬁ’a %?f&%g*‘é §pf§%%$eé¥?§0ﬁ8¥§ @due
-ORerr] aton. or -OCOo-Rerr],
to give a product of general fornula (rrr)y in mhlch Ar, Rerr] and
Jerr] arg defined an aba&epr%aées of gkhefal féﬂnﬁﬁa SQV)'éaﬂeSESSWy,
repl aced by a hydrogen at om he products of general
formula (1V) cebtatned byohi-ah&&ﬂgbi preahecelod ?&ﬁdﬂﬁl gérgalar rIj or mul a
(rn, in which Ar, Rerr] and Jerr] are defined an above, R err] and
Rerr], in which Ar, R, and G; are defined as above, R; and Ry,

which are identical or different, represent an alkyl,
aralkyl or aryl radical, or alternatively R; and R, form
10 together with the carbon atom to which they are
attached a 4- to 7-membered ring, with an inorganic
acid (hydrochloric acid or sulphuric acid) or an
organic acid (formic acid) optionally in an alcohol
containing 1 to 3 carbon atoms (methanol, ethanol or
15 isopropancl) at a temperature of between 0 and 50°C.
Preferably, formic acid is used at a temperature close
to 20°C.
The acylation of the product of general
formula (IV) by means of benzoyl chloride or a reactive
20 derivative of general formula (V) is carried out in an
" inert organic solvent chosen from esters such as ethyl
acetate, isopropyl acetate or n-butyl acetate and
halogenated aliphatic hydrocarbons such as
dichloromethane or 1,2-dichloroethane in the presence
25 of an inorganic base such as sodium bicarbonate or an
organic base such as triethylamine. The reaction is
carried out at a temperature of between 0 and 50°C,

preferably close to 20°C.
I —
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which are identical or different, represent an al kyl, aral kyl or aryl
radital, or alternatively Rlerr] and Rlerr] form 10 together with the

carbon" atomto which they are. attached a 4- to 7-nenbered ring, with
an_inorganic acid (hydrochloric aci#@or sul phuric acid) or an
organic acid (formc acid optlonall |n an al cohol contaiping 1 to 3

carbon atons (nethanol, Wemantheoradical Gs5cReRTAsRRYSs A RIVEMEADI ure of
between 0 and 50[ e i s,used a

Pr ef
tenperature clg§éuét]gé’tﬁ’!éf€;$f§§agy LgﬁgLS;&CL °?h§'aﬁ§?5i?gn of the
d f | chl d
Peactive. 20 Sh8, voder, sh8: ShpAskirbechngFatBes sBSPALY od out in an -
t | t ch t
 Sopropyl acetate or n. oS  PERAHEER' SECoulElaiieStulla (1) BHE B
hydrocar bogs SUSEaﬁﬁed aceogaEHgOE8”8£baBE Qﬁelfglfgﬁ grﬂeﬁﬂaaﬂz'n the

presence 25 of an inorganic DBase such as sodium bonate or an

organi ¢ base syyhbpsebtepleybatiss. ofhezzéeﬁ%aaevs: eneralafbr@dlayt at a
tenperature of between 0 and 50[err]C pr ef era%ly close to 20[err] C
10 When t he radlcg represents a protecting

group, its replacenent by a hydrode Is carried out under the
condi tions described above. e products of general fornula
(I'l') can be

HOnnu (VI)

HO : H
OCOC¢Hs

in which G, is defined as above, by means of an acid of

general formula:

Ar \\COOH
Rq-N o) vi)
R3 Ry

in which Ar, R;, R; and R, are defined as above, or of a
10 derivative of this acid.

The esterification by means of an acid of
general formula (VII) can be carried out in the
presence of a condensing agent (carbodiimide, reactive
carbonate) and an activating agent (aminopyridine) in

15 an organic solvent (ether, olter, ketones, nitriles,
aliphatic hydrocarbons, halogenated aliphatic

hydrocarbons or aromatic hydrocarbons) at a temperature
I ——
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5 obtained according to one of the follow ng methods: 1) by
estelification of the product of general formula:

[err] in which Jerr] is defined as above, by neans of an
acid of general forml a: 11 [err]

n>mhrch Ar, Rerr], Rerr] and Rerr] are defined as above, or of a 10
derlvatlve of ©fi Hekwieen -10 and 90°C. The esterification by nmeans of an
aci d of gener al fornula (VIl) can be carried out in _the
‘presence of a condensi ng TRgc@sterificationimay, adep be Perf°rmeérbonate)

and an activatin gent nopyridine) in 15 _an. organ ent
(ether, ester, SPH &424 pgggenera fogmul M, (VII), & G&gUaﬁéﬁ

hal ogenat ed al | hatl rbons or, ti,C drocarbons) at a
t enper at ur e 02 %he Pr8F°E@% gﬁi Océﬁﬁigg g? Ehe" BEabaRd The
esterificagl ongFaynab3Qi0a ey RGTEY (aminopyridine) in an organic

solvent (ethers, esters, ketones, nitriles, aliphatic
hydrocarbons, halogenated.aliphatic hydrocarbons or
aromatic hydrocarbons) at a temperature of between 0
and S0°C.

10 The esterification can also be performed
using the acid of general formula (VII) in halide form
or in anhydride form with an aliphatic or arcmatic
acid, optionally prepared in situ, in the presence of a
base (tertiary aliphatic amine), the procedure being

15 carried out in an organic solvent (ethers, cstgra.
ketones, nitriles, aliphatic hydrocarbons, halogenated
aliphatic hydrocarbons or aromatic hydrocarbons) at a
temperature of between 0 and 80°C.

The acid of general formula (VII) can be

20 obtained by saponification of an ester of general

formula:
Arl \‘COORsl
Rq-N o (Vi)
R3 Ry

in which Ar, R;, R, and R, are defined as above and Rg
represents an alkyl radical containing 1 to 4'carbon

atoms optionally substituted by a phenyl radical.

_________________'————
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using the acid of general forrmula (VI1) in anhydride form the
procedure being carried out in the presence 5 of an activating agent

(am nopyridine) in an organic sol vent (ethers, eaters, ketones,
nitriles, aliphatic hydr ocar bons, haliggenat ed al i phati c hydrocar bons
or~ "< aromatic hydrocarbons) at a tenperature of between 0 and
90[err]C. 10 Genimxrxklye, ithe aldponictication s parfmie® dut
using.the acid of general fornmula (VIl1) in halide form or in
anhydri de for mBY¥ means 0f Amtinoxganio base (alkalizgietalohyidroaiide,
prepared in situ, in the presence of a base (tertiary aliphatic

amine), the pr RRATALR|9K) bicarbonate)edn aquesusrajdaphaldc edivm

(et hers, esters( etones, nitriles, aliphatic hydrocarbons,
hal ogenat ed m’%ﬁﬂrﬂé‘t"ﬁt?ﬁ)dﬂfca ramperatiixa s detnae AHhand at a

t enper at ur ofiﬁﬁ en 0 and 80C. The aci d of génera
formula (VI1) can be 20 obt ai ned by saponification of an ester of

et L LSRG WL
represents an glhedid L{f‘;tﬁgﬁi%:g&%ﬁ %x‘&ﬁﬁ@% general ¥ hula:

optionally substitute

=0 ax)
xS

in which R; and R, are defined as above in the form of a
dialkylacetal or an enol alkyl ether, on an ester of
10 general formula:
Rryﬁ
A~__-COOR |
A“/‘\\,/ 5 )
H

[« TXTT!

in which Ar, R; and R; are defined as above, the
procedure being carried out in an inert organic solvent
(aromatic hydrocarbon) in the presence of a strong
inorganic acid (sulphuric acid) or organic acid

15 (p-toluenesulphonic acid optionally in the form of a
pyridinium salt) at a temperature of between 0°C and
the beoiling temperature of the reaction nixtﬁre.

The ester of general formula (X) can be

obtained by the action of a product of general formula

20 (V) on an ester of general formula:
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General ly, the saponification is carried out by means of an i-norganic
base (al kali metal hydroxide, carbonate or bicarbonate) in
aqueown- al cohol i ¢ medi um (et hanol -water) at a tenperature of between
10 and 5 40[err]C. ' The esjgr of general formula (VIII) can
be . obtained by the action of a product of general formulas [err]

in whirch Rlerr] and Rierr] are glg§i ned aéo@tj\g,'ve in the formof a

"di al kyl acetal or an enol al kyl A He an éster O&@ 10 general fornul a:
[err] in which Ar, F{ﬁﬂ ] ant B[err] ar elefi ned as above, the
procedure being carried out in afn"inert 8 gani ¢ sol vent (aromatic
hydr ocarbon) in the presence of a strong I norgani c ‘acid (sul phuric
acid) or organic acid 15 (p-tol uenesul phonic acid optionally in the form
of a pyr ABi whiehs At pnd: Rg avepdefined as aboveentbePro¢edure

the boiling tenperature of the reaction m xture. _ The ester
of general forREARG RprEiedpeut in agppxgppdcppoivent {eBEeTr a product of

gener al fornu'%al%%ena&!h ggi%ga%igegygio gg L%B Rgr Laﬁresence of
an inorganic or organic base at a temperature of
5 between 0 and 50°C.
The product of general formula (XI) can be

obtained by reduction of an azide'of general formula:

3

12

COOR
Ar 5 (X1

Qi

H

in which Ar and R, are defined as above, by means of
hydrogen in the presence of a catalyst such as

10 palladium on carbon, the procedgre being carried out in
an organic solvent (ester).

The product of general formula (XII) can be
obtained by the actiocn of an azide such as _
trimethylsilyl azide in the presencé of zinc chloride

15 or an alkali metal (sodium, potassium or lithium) azide
in aquecus-organic medium (water-tetrahydrofuran) at a
temperature of between 20°C and the boiling temperature
of the reaction mixture, on an epoxide of general

formula:
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13 [err] in which Ar and Rlerr] are defined as
above, the procedure being carried out in an organic solvent (ester,
hal ogenat ed al i'phati ¢ hydrocarbon) in the presence of an inorganic or
organi c base at a tenperature of 5 - bet n 0 and 50[err]C

The product of general fornula (Xl) can be obt ai ned by reduction of an

azi de of general fornula: [err] I n which
Ar and Rl err] are defined as above, i§ means of hydrogen in the
presence of a catalyst such as 10 /paN adi um on &hon, the procedur e
being carried out in an org vent (ester). The
product of general fornula (Xl 1)Aean be C0°R50btalned by the action of an
azi de such as trimethylsilyl azide in the presence of zinc chlorlde
15 or an aIkaI| netal (sodium potassiumor lithium azide

aqueous- or gani & ieh Araead Rgt azeydefinednnrsaabave, optienplix: ur e of

bet ween 20[err£g and the boiling tenperature of the reaction m xture,
on an epoxi de & dn situ.ormyl a;

The epoxide of general formula (XIII) can be
obtained, optionally in situ, by dehydrchalogenation of

5 a product of general formula:
OH o 0
k&)\ D o

in which Ar is defined as above, Hal represents a
halogen atom, preferably a bromine atom, and R; and R,
which are identical or differ@nt, represent a hydrogen
atom or an alkyl radical containing 1 to 4 carbon atoms

10 or a phenyl radical, at least one being an alkyl
radical or a phenyl radical, by means of an alkali-
metal alccholate, optionally prepared in situ, in an
inert organic soclvent such as tetrahyarofuran at a
temperature of between -80°C and 25°C.

15 The product of general formula (XIV) can be
obtained by the action of an aldehyde of general
formula:

Ar-CHO (xv)
in which Ar is defined as above, on a halide of general

20 formula:
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14 ' [err] in which Ar and Rerr]
arexdefined as above, optionally prepared in situ. The -
epoxi de of general formula (X 11) can be obt ai ned, optionally in situ,
by dehydrohal ogenation of 5 a product &F gener al fornula: [err]

in which Ar iis defined as above, Hal represents a hal ogen at om
preferably a bronine atom and R[er @] and® Rerr], whi ch are identical

or different, represent a hydggxg%h,lwamlanqg1or an al kyl radical containing
1 to 4 carbon atons 10 or a phe cal ,0at |egxypone being an al kyl

radi cal or a phenyl radical, by nmeans o} an/al kali - nmet al al cohol at e,
optionally prepared in situ, in an ™ “{ organi c solvent such as
tetrahydrofuran at a tenperaturélg)f betvle;en -80[err]C and 25C. 15
The product of general formula (Xl V) can be obtai ned by the action of
an al dehyde of general formul a: Ar - CHO
(XV) in which Ar is defined as above, on a halide -of general 20
formul a: in which Hal, R, and R, are defined as above, anionized
beforehand.
Generally, the procedure is carried out in an
inert organic solvent chosen from ethers (ethyl ether)
5 and halogenated aliphatic hydrocarbons (methylene
chloride) at a temperature of between -80 and 25°C, in
the presence of a tertiary amine (triethylamine) and an
enolysing agent (di-n-butylboron triflate).
The product of general formula (XVI) can be
10 obtained by the action of a halide of a haloacetic
acid, preferably bromoacetic acid bromide, on the
corresponding oxazolidinone.
The product of general formula (XI) can be

obtained by hydrogeholysis of a produét of general

15 formula:

{(XVii)

in which Ar and R; are defined as above and Ph
represents an optionally substituted phenyl radical.

Generally, the hydrogenclysis is carried out
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[err] in which Hal, Rlerr] and Rerr] are defined as above,

ani oni zed ~ beforehand. - Cenerally, the procedure is
carried out in an i nert organic solvent chosen from ethers (ethyl
ether) 5 and hal ogenat ed al i phati c hy@®ocarbons (nethyl ene

chioride) at a tenperature of between -80 and 25C, in trmeéwesence of

a terfiary anibie meanetof | hydregemin fhe preaanse ahp Sp5alys
(di -n-butyl boron triflate). roduct .of, gener.al_ formul a

: Th
'(X_\/Id)' canf be ;ii?}'eb RAX e SRR TAY « (RALLAG IR AR eFe'?Fg??‘blé’Qﬁt?} S & ¢
acid, pre ' [ ) '
oxazol i none. 10 % BY wetgnt of galipdi ot pyindum ARRFSREY' 02, .
~obtained by hydroacnol¥siso & £ ReSiit ¥ Siffildium o Jd &

[err]

5 catalyst.

The hydrogenolysis is carried out in an
organic solvent or in a mixture of organic solvents. It
is advantageous to carry out the procedure in acetic
acid opticnally combined with an aliphatic alcohol

10 containing 1 to 4 carbon atoms such as a mixture of
acetic acid-methanocl at a temperature of between 20 and
go°cC.

The h?drogen necessary for the hydrogenolysis
can alsc be provided by a compound which liberates

15 hydrogen by chemical reaction or by thermal
decomposition (ammonium formate). It is advantageous to
carry out the procedure at a hydrogen pressure of
between 1 and 50 bar.

The product of general formula (XVII) can be

20 obtained by hydrolysis or alcoholysis of a product of

general formula:

(Xvili)

in which Ar and Ph are defined as above.

It is particularly advantageous to carry out

-
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in which Ar and Rlerr] are defined as above and Ph represents an
optionally substituted phenyl radical. Cenerally, the
hydr ogenol ysis is carried out

by neans of hydrogen in the presence of aTatal yst.

pall adi um on carbon containing 1 to 10 % by wei ght of pall adi um
pal | adi um di hyaim oalcicholysisdby neans &9 &h mloshohtobhifermulaliRyn0E used
as 5 catalyst. The hydrogenolysis is carried out in
organi ¢ sol ventnowbighaRyriia (defiried ramibovm| \khe pracqedure heing

advant ageous to carr% out the procedure in acetic acid optional

conbi ned wi th @&Eie

16

More particularly,

or

an

y

heet cin| ashdic mediumontaining 1 to 4 carbon atons

such as a m xture of acetic acid-nmethanol at a tenperatyure of, between
20 and 80 [err]C Preferably, the WWM%#%&%@ e B¥e

hydr ogenol
hydr ogen b

Si s

crmsrns, of Hefhirol 18 in Frapdade ‘S (X Ainaty he g8

es 15
ni um

formate). It ifcfgggﬁéﬁgfgbﬁ%%go%].%ﬁ,éaﬂéfdOk'é 4@-:959&?%?@ @i%ﬂ‘ hydr ogen

pressure of

ween 1 e product

general forml g (2! 2ef

a product of

10

is

20

of

| do P Eanlca (k81 S8 LN UK ELosT B1REy2Y SO0l yST S of

The product of general formula (XVIII) can be
obtained by saponification of an ester of general

formula:

Rg-CO-0 Ar

71
O=h——-N\\v/Ph

Hj

xIX)

CYreee

in which Ar and Ph are defined as above and Ry
represents an alkyl, phonylaikyl or phenyl radical,
followed by separation of the 3R, 48 diastereocisomer of
general formula (XVII) from the other diastereoisomers.

Generally, the saponification is carried out
by means of an inorganic or organic base such as
armmonium hydroxide, lithium hydroxide, sodium hydroxide
or potassium hydroxide in a suitable solvent such as a
methanol-water or tetrahydrofuran-water mixture at a
temperature of between -10°C and 20°C.

The separation of the 3R,45 diastereoisomer
can be carried,out'by selective crystallizatioﬁ from a

suitable organic solvent such as ethyl acetate.
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in which Ar and Ph are defined as above. . It is
particul arly advantageous to carry out :

17 * an al coholysis by nmeans of an al cohol of formul a Rlerr]-OH in
which Rlerr] is defined as above, the proggdure being carried out in
aei di< medi um Preferably, the alcoholysis is carried out by

5 neans of methanol in The P£68EEECoL! gendtd P NEofMOILA[XIX) candéd such
an hydrochloric acid at a tenperature c ?ose to the reflux tenperature

of the reacti oobtaihedecby cycloaddition ofha&npimimetodigesersahl fornul a

(XVI'11) can be obt ai ned by saponification of an ester of general 10
fornmul a: formula: [err] i n which Ar and Ph are
defined as above and R err] represents an al kyl, phenyl al kyl or
phenyl radical, foll owed by_separation of the 3R, 4S di astereoi somer
of general formula (XVI1) fr l t he ot her di astereoi soners.
<X)
N\S/Ph
CH,

in which Ar and Ph are defined as above, onto an acid

5 halide of general formula:

1w

%) Y

Rg-CO-0

in which R; is defined as above and Y represents a
halogen atom such as a bromine or chlorine atom.
Generally, the reaction is carried out at a
temperature of between 0 and 50°C in the presence of a
10 base chosen from aliphatic tertiary amines
(triethylamine) or pyridine in an organic solvent
chosen from optionally halogenated aliphatic
hydrocarbons (methylene chloride or chloroform) and
aromatic hydrocarbons (benzene, toluene or xylenes).
15 The product of general formula (XX) can be
obtained under conditions analogous to those described
by M. Furukawa et al., Chem. Pharm. Bull., 25 (1),
181-184 (1977).
The product of general formula (VI) can be
20 obtained by the action of an alkali metal halide

{sodium iodide or potassium fluoride) or an alkali
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15

a -~ 2Q

‘sel ective crystallization froma
ethyl acetate.salt or an alkali metal phdphasexdan dbapaatin I ¥ a
(XI'X) can be

for mul a:

sodi um hydr oxi de

General ly, the saponification is carried out * by means
of, an inorganic or organi c base such as ammoni um hydroxi de, lithium
"hydrf oxi de,
sol vent such as a met hanol - wat er orl& et rahydr of uran-water m xture at
tenperature of between -10[err]C and 20[err]C.

separ ati on of sétaBRazideli tsddanisxids) or a quaterrampanmohiom by

obt ai ned by cycl oaddition of an im ne of general

10-deacetylbaccatis ¢f¥] derivative jof \ganearad fare

defined as above, onto an acid 5 halide of general fornula:

[err]

hal ogen atom such as a brom ne or )
the reaction is carried out atsa X
50[err]C in the presence of a

am nes

i0

15

20

in which Rierr] iGqdkfineg asoanﬁ¥@pgnd Y represents a
| to

&xat ure of between 0O and

HQ1tn1 (xx")

0COCg-H;

in which G; is defined as above.

Generally, the reaction is carried out in an

' organic solvent chosen from ethers (tetrahydrofuran,

diisopropyl ether, methyl t-butyl ether) aﬁd nitriles
(acetonitrile), alone or in the form of a mixture, at a
temperature of between 20°C and the boiling temperature
of the reaction mixture. |

The product of formula (XXII) in which G,
represents a hydrogen atom or an acetyl, alkoxyacetyl
or alkyi radical can be obtained by the action of a
trifluoromethanesulphonic acid derivative such as the
anhydride or N-phenyltrifluorcmethanesulphonimide, on
baccatin III or l0-deacetylbaccatin III, which can be
extracted according to known methods from yew leaves
(Taxus baccata), optionally followed by protection in
position 10, it being understood that in order to
obtain a product of general formula (XXII) in whichlcl
represents an alkoxyacetyl or alkyl radical, it is

necessary to treat beforehand the l10-deacetylbaccatin

This Sheet Has Been Reilaced

or potassium hydroxide in a suitable

sui t abl e organi c sol vent such as

fromaliphatic tertiary

The
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(triethylamne) or pyridine in an organic sol vent

chosen from

optipnal |l y hal ogenated aliphatic hydr ocar bons (nethyl ene chl oride or
chl orof orm) and aromati ¢ hydrocarbons (benzene, tol uene or xyl enes).
15 The product of general for2@l a (XX) can be obt a
under -condi ti ons anal ogous to those descri bed by M_ Furukawa et al.

Chem Pharm BGEE. prosected in posigionsi, (pyeferably with a

The

ned

product of general fornula gVI can be 20__obtained, by t n of an
sFis) pedd RRLISE 85

al kal i metal h&iiysated radigadi WitbdpRcadEORY! &S

al kal i 19 metal azide (sodium
azide) or a quH?EPn&Py‘&hﬁﬁnP&ﬁ#de‘ salt or an al kal i netaIZLhosghat;u on a
bacoatin Il or acet gacc gerlvethve of general f ormul a:
[err] Fﬂﬁréé ¥r] § ﬁngﬁ ove.

General ly, the rr chos
fronlethgrg (te? %&éro ﬁ?&ga"highggﬁgggfggyF‘é%ﬁg?gaﬂéfﬁy€‘¥?§3?y| e?ﬂer)

and nitriles oue §ACRROIREYE BrgadiNBolieht (BStichEL2y Balbybsatedal a

aliphatic hydrocarbons, or arcmatic hydrocarbons) in

the presence of an organic base such as an aliphatic

tertiary amine (triethylamine) or pyridine, at a

10 temperature of between -50 and +20°C.

Generally, the introduction of an

alkoxyacetyl group is carried out by treating the

protected 10-deacetylbaccatin III with an

alkoxyacetic

acid halide, the procedure being carried out in a basic

i5 organic solvent such as pyridine at a temperature close

to 20°C.

Generally, the introduction of an alkyl

radical is carried out by treating the

10-deacetylbaccatin III, protected and metallized in

20 position 10, by means, for example, of an

alkali metal

hydride (sodium hydride) or a metallic alkylide

(butyllithium), with an alkyl halide.

2) by the action of an alkali metal halide (sodium

iodide or potassium fluoride) or an alkali metal azide

25 (sodium azide) or a qQuaternary ammonium salt or an

alkali metal phosphate on a product of general formula:

e
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tenperature of between 20[err]C and the boiling tenperature 10 of the
reacti on m xture. The product of forrmula (XXI'l1) in which
Jerr} represents a hydrogen atom or an acetyl, al koxyacetyl.

or alkyl radical can be obtained by the &%ion of a

tri fl-.uoromet hanesul phoni c aci d derivative such as the 15 anhydride or
N-phenyl trifl uor omet hanesul phoni nm d@;-@ O RSd-CRzl 11 or

1 0-deacet yl baccatin 11, whi can be X hct ed according to known
nmet hods fromyew | eaves swonal ly foll owed by
protection in d that in ,ﬁpr to 20
obtain a product of ge ({ err] represents
an al koxyacetyl or gllkyl rafical, y to treat beforehand
the | 0-deacetyl baccaflin f ' 20 111
protected in position.s ef erably HPt n az QCDFH@ted radical, with an
al koxy acetic acid haRde & w th an ijd@'d; l'i de.

Generally, the reaction of a 5 trlfluoronetﬁa esul phoni c acid derivative
is carried out in an inert organic solvent (optionally hal ogenated

al i phati c hydrimawhbels, Apy nﬁ[pmst,l R, wtdoGyr apesdefined ast aboyeesence of
an organi ¢ base such as an aliphatic tertiary am ne trlethylan1ne) or
pyridine, at a 10 tenfeneraliyofthetzveertisd imdcarviedrout i

General |y, the introduction of an
organic solvent chosen from ethers (tetrahydrofuran,

diisopropyl ether or methyl t-butyl ether) and nitriles
5 (acetonitrile), alone or in the form of a mixture, at a

temperature of between 20°C and the boiling temperature

of the reaction mixture.

The product of general formula (XXIII) can be

obtained by the action of a trifluoramethanesulphonic
10 acid derivative such as the anhydride or

N-phenyltrifluoromethanesulphonimide on a taxoid of

general formula:

G,-O 0 OH

0

Ar .
7—-—(‘U\O|u 4 (XX|V)
: 0
R-N_ O /q
. HO ¢ OCOCH;
Rs  Pa OCOC¢H5

in which Ar, R;, Ry, R and G, are defined as above.
Generally, the reaction is carried out in an
15 inert organic solvent (optionally halogenated aliphatic

hydrocarbons, or aromatic hydrocarbons) in the presence
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al koxyacetyl group is carried out by treating the prot ect ed

10- Yeacetyl baccatin I'l'l wth an al koxyacetic acid halide, the
procedure being carried out in a basic 15 organic solvent such as
pyridine at a tenperature close to ?ﬂewr]c.

General ly, the |ntroduct|on of an al kyl adical is ¢ rried ut_ by
treating the ©f a&mm&ﬁmcﬁ%qmmﬂ itﬂﬁasé’d"oﬂﬁf in
(sodi um hyar dejtereSalEsast & grfsde. Wt % YmpdH mﬁ wWinan
al kyl hali de. don of an aIkaI| metal halide (sodium

i odi de or pot aﬁ?'ﬁ‘ﬁ?ﬁ‘ uogqo%‘}gofafé\ 8a| kali metal azide 25 (sodi um
azide) or a quaternary angppl {ysallef g@leral fordiitd! BV mhosphale on

a product of general fornu 21
[err] 5 which!@, %ﬂhﬂmﬂaﬁrﬁlﬁc}: & 'deonllc¥ an Avetgllerr] are
defi ned as above , the reaction is carried out in
an or gani crg@d ¥€1} eh@w SBOFLRéd Of Sorh L € I pdAE O (O ayeneral
di i sopropyl ether or nethyl t-butyl ether) and nltrlles
formula:
0
Ar
ﬁ\‘\k(yu 4 (XXV)
R4-N o) y ﬁ z
><R HO  : ' QCOCH;
Ry R4 OCOC4H5

in which Ar, R;, R; and R, are defined as above, G’;
represents a hydroxy-protecting group and G’,

10 | represents an acetyl, alkoxyacetyl or alkyl radical or
a hydroxy-protecting group, by replacement of the
protecting groups G’, and optionally G’, by hydrogen
atoms.

The radicals G’; and G’,, when they represent

15 a hydroxy-protecting group, are preferably
2,2,2-trichloroethoxycarbonyl or 2-(2-trichloromethyl-
propoxy) carbonyl radicals or trialkylsilyl,
dialkylarylsilyl, alkyldiarylsilyl or triarylsilyl
radical§ in which the alkyl poftionl contain 1 to 4

20 carbon atoms and the aryl portions are preferably
phenyl radicals, it being possible, in addition, for

G’, to represent an alkoxyacetyl radical.
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5 .(acetonitrile), alone or in the formof a mxture, at a

hydr ocar bons, or aromatic hydrocarbons) in the presence

22 of an ompetiecting gumips b hydnogen atome tiisacarnied out
(trlethylan1ne) or pyridine, at a tenperature of bet ween -50 and
+20[err] C using ‘zinc, prtiopaldily siomhined witd eopperxip they 5
which Jerr] represents a hydrogen atomor an acetyl - radi cal , can be

obt ai ned from PERARARE F aratiq acid at & fHemperature of between 20

[err]

and 60°C or by means of an inorganic or organic acid

such as hydrochloric acid or acetic acid in solution in

an aliphatic alcohol containing 1 to 3 carbon atoms or

10 an aliphatic ester such as ethyl acetate, isopropyl

acetate or n-butyl acetate in the presence of zinc

optionally combined with copper.

When G’, represents a silylated radical and

G’, represents an acetyl, alkoxyacetyl or alkyl

15 radical, the replacement of the protecting group G’,

by

a hydrogen atom can be carried out by means of, for

example, gaseous hydrochloric acid in ethanolic
solution at a temperature close to 0°C, under
conditions which are without effect on the rest of

20 molecule.

the

When G’, represents an alkoxyacetyl radical,

its optional replacement by a hydrogen atom is carried

25

out by treatment in alkaline medium or by the action qf.
a zinc halide under conditions which do not affect the
rest of the molecule. Generally, the alkaline treatment
is carried out by the action of ammonia in aqueous-
alcoholic medium, at a temperature close to 20°C.

Generally, the treatment with a zinc halide, preferably

his Sheet Has Been Replaced
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tenperature of between 20[err] C and the boiling tenperature of the
reaction m xture. _ The proggct of general formula (XXII1)
‘can be obt ai ned by the action of a trifluoromethanesul phonic 10
acikd derivative such as tyﬁﬁ,@r&}ydr.h@agor represent a 2,2,2- _
N-phenyltrlfluoronethanesulphonﬂnlde on2a taxoi d of general fornul a:
[err]. trichldrbeticiyirbdlyY 'dr & @-tridNlvrdmethyighey-] are
defined as above. Generally, the reaction is carried out
an 15 inert pangocarkomyl tadinal ,otlié \replarpmeitcdfalthehat i C



in which Ar, Rerr], Rerr] and R err] are defined as above, G [err]
repgesents a hydroxy protecting group and G2 10 represents an acetyl,

al koxyacetyl or alkyl radical or a hydroxy-protecting group, by
repl acenent of the protecting grouppsg G [err] and optionally G [err]
by hydrogen at ons. The radicals G[err] and G [err]

when they repreﬂﬂ@tio&5de.aibYdiQ%ﬂe@r@iecinfnbthihﬁﬂ steapreferably
2,2, 2-trichl oroet hoxycarbonyl or 2-(2-trichl oronethyl -

propoxy)carbonyémpeﬁatate closei bkgosclyl , di al kyl aryl silyl,

al kyldiarylsilyl or triarylsilyl radlcals in which the al kyl portions
contain 1'to 4 20 carThe prodsctinoftgenersl formubes(XXE) ppan beb|y
phenyl radicals, it being possible, in addition, for Glerr] to
represent an aphbayaeétvndeadtbalconditions described in

23 [err] ﬁ% represent a 2,2, 2-
trlchloroe§hox§%§?5§ﬁ§?°ﬁ!1Z‘Pﬂli?QEﬁP%rB (W9 9%09589. ,5yy) carbonyl

carried out | 5 ueing i TBe DRV REtYREEUNS: oL RRPRRE FFERIS nEER T 0T 'S
presence of acegﬁcafgodb oﬁ:a?&?& gy“ontQLi?fLM@fgnzgf a product of

general formula (VI) by means of an acid of general

formula:

Ry-NH  cooH
", OXXVI)

A “o-Gg

10 in which Ar and R, are defined as above and G,
represents a hydroxy-protecting group chosen from
methoxymethyl, l-ethoxyethyl, benzyloxymethyl,
(f-trimethylsilyloxy)methyl, tetrahydropyranyl,
2,2,2-trichloroethoxymethyl, 2,2,2-trichloroethoxy-

15 carbonyl or 2-(2-trichloronethylpropoxy)carbonyi
radicals or CH,-Ph radicals in which Ph represents a
phenyl radical optionally substituted by one or more
atoms or radicals, which are identical or different,
chosen from halogen atoms and alkyl'radicall containing

20 1 to 4 carbon atoms or alkoxy radicals containing 1 to
4 carbon atoms, or an activated derivative of this

acid, to give a product of general fo:nula;
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IR II

Hll




and 60[err]C or by neans of an inorganic or organic acid such as
hydr.ochloric acid or acetic acid in solution in an aliphatic al cohol
contai.ning 1 to 3 carbon atons or 10 an aliphatic-ester such as ethyl
acetate, isopropyl acetate or n- butyg acetate in the presence of zinc
optionally conbined with copper. When G [err] represents a
silylated radical and Glerr] represents an acetyl, al koxyacetyl or
al kyl 15 radi cal, the repl acene®1-8 t heOprotecting group G[err] by

a hydrogen atom can be&RGNHri (31 out by rearsia for exanpl e, gaseous

hydrochloric acid in ethanoli a tenperature close to
Jerr]C, under coﬁW&s ' ef fect c&ﬂtgge rest of the
20 nol ecul e. Ar : Qn4 L s an al koxyacet yl

radi cal , its optionglgrepla 1

2 gen atomis carried
out by treatnent in alkaline fedi ungdf DyAh@ axtion of a zinc

hal i de under conditions which do not affegt théCO@B; rest of the

(¥=Yas? 2

mol ecul e. General ly, the alkaline treat me@icocH is carried out by the
action of ammoni a in aqueous- al cohol i & fedi um at a tenperature
close to 20[err]C CGenerally, the treatnment with a zipc halide,

preferably  im which Ar, Ry, G;, G, and G, are defiined a§; #pOYV8yj de, s
The product offGUHEFER Fir Har o eRIASEBERE Lok the Brotecting’Gidips
G,, G, and G; by hydrogen atoms to give a product of
general formula (I).

5 The esterification can be performed under the
conditions described above for the esterification of
the product of general formula (VI) by means of an acid
of general formula (VII).

The replacement of the protecting groups G;

10 and G; of the product of general formula (XXVII) by a
hydrogen atom is carried out by treatment with zinc,
optionally combined with copper, in the presence of
acetic acid at a temperature of between 30 and 60°C or
by means of an inorganic or organic acid such as

15 hydrochloric acid or acetic acid in solution in an
aliphatic alcohol containing 1 to 3 carbon atoms or an
aliphatic ester such as ethyl acetate, isopropyl
acetate or n-butyl acetate in the presence of zinc
optionally combined with copper, when G, and G,

20 represent a 2,2,2-trichloroethoxycarbonyl or
2- (2-trichloromethylpropoxy) carbonyl radical. The

replacement of the protecting group G;, when it

R
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obt ai ned under the conditions described in 5 I nternational application
PCT/ WO 9209589. The new derivatives of general formula (1)
can al.so be obtained by esterification of a product of general formula
(VI) by neans of an acid of general 2er nul a:

[err]. 10 in which Ar and Rlerr] are defined as above and Jerr]
represents a hydpregentst acsilylgtedoraddeal broan acetadermeidues hyl,

1- et hoxyet hyl, benzyl oxynet hyl, ([err]-trinmethylsilyloxy) nethyl
tetrahydropyranyh be carriga,butrbyhtcnaenbnzytathyﬁﬂic medium such
2,2,2-trichloroethoxy- 15 car bonyl or

2-(2-trichl or omst Eprpespopiec hydooghloric acidi 4nl sodntdPpein] aph radical s
in which Ph represents a phenyl radical optionally substituted by one
or nore addphasic adicohod omptadning ld&Rt BcEATBPRIAEPBEent

. chosen fron1halgg at Qs and aIkyI radlcals c ntalnlgﬂ 3 1to 4 carbon
atons or aPkoxyf eshazrcli.-npropagol or isoprepsncl) oRE agres

?g?hﬁ?;?d der'¥§Iky%1%L=&@'%cid at ackghpera h¥%2§fpi grﬁ} OB ﬂﬁaera
40°C, when it represents an acetal residue, the
replacement of the protecting group G, then being
carried out under the conditions described above. When

10 G; represents a group -CH,-Ph, the replacement of this
protecting group with a hydrogen atom can be carried
out by hydrogenolysis in the presence of a catalyst.

The acid of general formula (XXVI) can be
obtained by saponification of an ester of general

15 formula: |

RiNH  cooRg
OXXVIID
Ar 0-G3
in which Ar, R;, R; and G, are defined as above.
Generally, the saponification is carried out
by means of an inorganic base (alkali metal hydroxide,
carbonate or bicarbonate) in aquecus-alcoholic medium

20 (methanol-water) at a temperature of between 10 and
40°C.

The ester of general formula (XXVIII) can be
obtained according to the usual methods for the
preparation of ethers, and more particularly according

25 to the procedures described by J-N. DENIS et al.,
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in which Ar, Rerr], {err], Jerr] and, Jerr] are defined as above,
folﬁomed by the replacenent of the protecting groups Jerr], Jerr]
and Jerr] by hydrogen atons to give a product of general formula (I).
5 The esterification can be pegforned under the condi tions
described above for the esterfication of t he product of general.
formula (M) by.n@ags Chemn,allld 46-500{1986p; afrémrauproditt)of

The repl acenment of the protecting groups Jerr] 10 and Jerr] of the

product of gengenpradr formulxXVKE).by a hydrogen atomis carried out
by treatnment with zinc, optionally conbined with copper, in the
presence of acetic &Bpdnaw predupbsaofirgenerab: fpmmuds &RH 60[err] C or

by neans of an jnorganic or organic acid such as _15 hydrochloric acid or
acetic acid | noREAREPANUS nantge_9r°a¢¢pﬁaeiecapeéaaw £dn¥Bening 1 to 3
caron 0B Ohehston. cibl BUHLELFEM nBEaia ot s Rt O O
combined W1 agpAch MoEACERSELLeROY S ChlonfRoatRRIPE 0 Lo
o e sents oo PR hoagkicp e ROr AUt CUEf avit 1
: remarkable biclogical properties.
In vitro,'mnaaurement of the bioclogical
10 activity is carried out on tubulin extracted £fam pig
brain by the method of M.L. Shelanski et al. Proc.
Natl. Acad. Sci. USA, 70, 765-768 (1973). The study of
the depclymerization of the microtubules into tubulin
is carried out according to the method of G. Chauviére
15 et al., C.R. Acad. Sci., 293, série II, 501-503 (1981).
In this study, the products of general formula (I)
proved at least as active as taxol and Taxotere.
In vivo, the products of general formula (I)
proved active in mice grafted with the B16 melanoma at
20 doses of between 1 and 10 mg/kg intraperitoneally, as
well as on other liquid or solid tumours.
The new products have aptitumour properties
and more particularly an activity on tﬁnours which are
resistant to Taxcl® or Taxotere®. Such tumours comprise
25 colon tumours which have a high expression of the mdr
1 gene (multi-drug resistance gene). Multi-drug

resistance is a common term relating to the resistance

of a tumour to various products of differing structures
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can be carried out by treatnent in acidic medi um such as for exanple

hydrochloric acid in solution in an al i phatic al cohol containing 1 to
3 carbon atons 5 (et hanol , ethanol, propanol or isopropanol) or aqueous
hydrof luoric acid at a tenperature of betggen 0 and 40[err]C, when it
represents an acetal residue, the repl acenent of the protecting group

Jerr] then beiang mechandsniscdfonictivs’ Takoidendirei geaetallyi kadwabove.
Wen 10 (Jerr] represents a group -CH err]-Ph, the replacenent of this

protecti ng groke bet stxcmpglyogecogndzedabybexparimedtal tumonrisysuch

hydrogenol ysis in the presence of a catalyst. The aci d of

general fornul 88 B2B8/DOXn lsc cell lipiet sedected fopoAlsi resistanteafoest er
of general 15 _ formul a: [err] in which Ar,
Rlerr], R[err] Sa¥erubdcip (DOXjcmhich sxpresses mdr 1. General |y,
t he saponification is carried out by _nmeans of _an i_ngrgani¢c base

(al kali mefal hydroxi de, IR Partisulax.; 4t hag baep,foupd Fﬁgt e new

squecus sl cohof g isdaDe o SLTT Lviibioh hidp' SHREFER, BB o 1"
breparat i on of PECREeEe B BAEPIR. C p) 3, By WS N peRRE BT, 11
procedures des@rededt stablceDttlan that! of Taxcl® and Taxotere®.

Furthermore, it has been found, surprisingly, that the

10 product of Example 3 has better multi-drug resistance
properties than that of the products of Examples 1 and
2.
The following examples illustrate the present

invention.

15 EXAMPLE 1
A solution of 2.01 g of 4-acetoxy-2a-
benzoyloxy-58,20-epoxy-1§,108-dihydroxy-78,85-
methylene-9-oxo-19-nor-l1l-taxen-13a-yl (4s;SR)—3-tert-
butoxycarbonyl-2,2-dimethyl -4-phenyl-5-

20 oxazolidinecarboxylate in 20 cn® of formic acid is
stirred for 4 hours at a temperature close to 20°C and
then concentrated to dryness under reduced p:es?ure
(0.27 kPa) at 40°C. The foam obtained is dissolved in
100 cm® of dichloromethane and the solution obtained is

25 supplemented with 20 gu? of a saturated agqueous sodium
hydrogen carbonate soluﬁion. The aqueous phase is

separated after settling has taken place and extracted
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27 J. Org. Chem, 51 46-50 (1986), from a product of gener al
farmula (XI) The new products of general formula (1)
obt ai ned using the procedures according to the 5 invention can be
purified according to known net hods - igch as crystallization or

chr onat ogr aphy. The produc of general fornula (1) have

kable b f
remar kabl e bi 04,08LC8b BROPSE!&EShlorome ane. TheLéf#aaiéq?ractegi oy

the biological 10 activity 1s carrie on t I'n eX rompig

brain by the ”gbBQQdedykhd §bﬁkaﬂ§§he§luﬁlsuf§ﬁﬁte £ildered asad. Sci.
USA, 70, 765-768 (1973). The study Of epofynerlzatlon of the

m crot ubul es i shent dbHkeAtrated & oC&f&thaOﬁhdiﬁCﬁédﬁéddtﬁribeuﬁethod of G
Chauviere 15 et al., CR Acad. Sci., 293, serie Il, 501-503 (1981).

In this study, (2h% hPaMuuts40PCgemesalgfafnilah£t§ £oam apeoobtabhedeast as
active as taxol and Taxotere. In vivo, the products of
general fobnulwhich are pupified byt cheomatographyabne?00i ghofheikica
mel anoma at 20 doses of between 1 and 10 ng/ kg |ntraper|toneally, as
wel | as on ot héP- PF&uszoﬂmioPPGta&nedrsn a column 7 cm in élnehﬂpvoducts

have antit unour g ggert es and nore particularly an activity_ o
turmours whi ch gf8ting “iFBsPsﬂ&ﬁPlP§°Wa§BFPerFftbanbXB%EFEfErﬂ?s'%uch

tunours conpri

| on .t h f the md
1 Gene (mul 11 -8 ugoiumpl: She.SgLhescinl 89, aV?g?r cHopi 0 Bance s 2

comon term r ekali0gohg bhgehiRiahBREy ene Hbsrbd Bbablr aLLOUS PrOdUCLS

10 pooled and concentrated to dryness under reduced
pressure (0.27 kPa) at 40°C for 2 hours. 1.57 g of
4-acetoxy-2a-benzoyloxy-58,20-epoxy-18,108-dihydroxy-
78,88-methylene-9-0x0-19-nor-1l1l-taxen-13a-yl (2R,38)-3-
amino-2-hydroxy-3-phenylpropionate are obtained in the

15 form of a white foam.

To a solution of 400 mg of 4-acetoxy-2a-
benzoyloxy-58,20-epoxy-18,108-dihydroxy-78,88-
methylene-8-oxo-19-nor-1l-taxen-13a-yl (2R,38)-3-amino-
2-hydroxy-3-phenylpropionate in 1 cem® of

20 dichloromethane, kept under an argon atmosphere, are
‘added 60 mg of sodium hydrogen carbonate and then,
dropwise, at a temperature close to 20°C, a solution of
0.16 g of di-tert-butyl dicarbonate in 1 ecm® of
dichloromethane. The solution cbtained is stirred for

25 64 hours at a temperature close to 20°C and then
supplemented with a mixture of 5 em® of distilled water
and 10 e’ of dichloromethane. The organic phase is

washed with three times 2 em® of distilled water. The
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28 and nechani sns of action. Taxoids are generally known to be
strongly recogni zed by experinental tunours such as P388/DOX, a cel
line selected for its resistance to doxor ubi cin (DOX) which expresses
mr 1. 5 In particular, it 3s been found that the new

products of the_present_inventiqQn,which conprise,the roduct s of
Exanples 1, 2 3ﬁ§‘§§ﬁa9§‘§°béftéFiﬁﬂl?Ygr gggnapﬁﬁmrgg}gyﬁﬁge than that of

Taxol , Furth it h 0 f
surprisingly EhipePRE b3 thpp cencenfiatald e abyndd] GHA0r SpBiens
i st i t dugt d
peS! Stance  preBbAREL (oS KERD AEReCE, 37 PRETHE & Wb s
: tion. 1 | 1t i.qn: f
i acet ony- 2 e o UtRLERd wbteh g purtsied B9 thiSiaphoallly o
10[err] -digydrogyg7ber 118687 (b:063-0.2 mm) contained in a column
net hyl ene- 9- oxo-19-nor-1 1-taxen-13[err] -yl (4S,5R)-3-tert-
but oxycar bonyl 3 2eR- fhn@ifisetér Pheliiting-witROa dDeRISrosletRaneboxylate in

20 cnferr] of formc acid is stirred for 4 hours at a tenperature
cl ose to 20[ erméthandl mixturéhéﬁSeBﬁbynvohnnd)tnndrqohkecutugrSredﬁced
pressure (0.27 kPa) at 40[err]C The foam obtained is dissolved in

100 cnferr] offnachionsncThenfrantiche cohtainingbonlycthesdesised
SUPP et € Y odtict ‘are pooled and concentonted to dryness under
- 10 reduced pressure (0.27 kPa) at 40°C for 2 hours. 161 mg
of 4-isotoxy-2a-benzoyloxy-5§,20-epoxy-15,108-
dihydroxy-78, 85-methylene-9-o0x0-19-nor-11l-taxen-13a-yl
(2R, 38) -3-tert-butoxycarbonylamino-2-hydroxy-3-
phenylpropionate are thus obtained in the form of a
15 white foam whose characteristics are the following:
- specific rotation: [a]%° = -17° (c = 0.482; methanol)
- proton NMR spectrum: (400 MHz; CDCl,; temperature of
323 K; 6 in ppm; coupling constants J in Hz):1.21 (s,
3H:-CH, 16 or 17); 1.28 (s, 3H:-CH; 16 or 17); 1.34 [s,
20 9H:-C(CH;);l; from 1.30 to 1.50 (mt, 1H:-E7); 1.80 and
2.36 (2mt, 1H each:-CH,- of cyclopropane); 1.88 (s,
3H:-CH; 18); 2.13 [mt, 1H:-(CH)-E 6]; 2.26 [dd, 1H,
J = 15 to 8.5:-(CH)-E 14]; 2.35 (s, 3H:-COCH;); from
2.35 to 2.50 [mt, 2H:-(CH) -E 14 and - (CH)-H 6]; 3.21
25 (d, 18, J = 4:-03 2’); 4.08 [d4d, 1H, J = 8:-(CH)-E 20]);
4.16 (4, 1B, J = 7: -E 3); 4.18 (s, 1H, -OH 10); 4.31
[d, 1H, T = 8:-(CH)-E 20]:4.61 (dd, 1H, J = 4 and 2:-H
2¢); 4.74 (d, 1H, J = 4:-E 5); 5.00 (s, 1H:-E 10); 5.26
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hydr ogen carbonate sol ution. The aqueous phase is - separated after
setttl i ng has taken place and extracted

29 *with 20 cnferr] of dichloronethane. The organi c phases are

pool ed, dried over magnesi um sul phate, figgered and t hen concentrated
to dryness under reduced pressure (2.7 kPa) at 40[err]C. 1.95 g of a
white Toam ar e(ddi alBedT & 9vwmd 2 e+ PUYj f5 38 b(d c DAY ogrepiNE on 200 g
of silica (0.063-0.2 mm contained in a colum 7 cmin dianeter,
eluting with a3d ch¥ bSntd halid, nBtaadhotE 2 Xi u§ &2 oldp. 1R, J »)8.5{ +He) and
collecting 30 cnferr] fractions. The fractions containing only the

desired product3ht efram 7.30cted? 5@ Ewhceﬁﬂt-zﬂéig 110 ét’yr(eﬁszuﬂ&eerﬁr educed
pressure (0.27 kP_L at 40[err]C for 2 hours. 1.5
4- acet oxy 2[erﬁ nﬂ)yl%xyzg{e?rf 'Q(ﬁé‘[mcﬂser(l'ﬁ, ?_OPEﬂrﬁ 530wy dr89y-

7 19- -11-t 1 2R _3S

aEne:ur)] 2- hy%roxge’s %I'br.gpgbﬂ?ggéﬂse (dgtax Eed% rr] 3& T 6'231 8¢ a
white f t f 400 f 4- t 2a-
beltnﬁg?/l 833195[& r‘flzc%t .82 r'[‘@r% ¥y dor Ie(rjp] di hydr ggy?j[er?]w slerr]-

me ene- 9- oxo- nor - e r -

2- hyéroxy 3- phenyl pr opi (])inh ai( 45 %ééﬁe%?)g.zéz%&y'?%? rcﬁm’%ane kept
under an argowtmmﬁrgﬁ 78, 88-mEE\Padl- §loKd - £PH ¥

carbonate and then W se, at & terrperature cl ose to 20 err]C, a

solution of  13a-yD. {4so5RY- ﬁltéﬂibﬁ%ﬂcﬁm@lﬂ?—dﬁ&mﬂﬂ] of

10 phenyl-5-oxazolidinecarboxylate can be prepared in the
following manner:

To a solution of 2.5 g of 4-acetoxy-2a-
benzoyloxy-58,20-epoxy-18,108-dihydroxy-9-oxo-78-
trifluoromethanesulphonate-ll-taxen-13a-yl (4S,5R)-3-

15 tert-butoxycarbonyl-2,2-dimethyl-4-phenyl-5-
oxazolidinecarboxylate in 25 cm® of anhydrous
acetonitrile and 3 cm® of anhydrous tetrahydrofuran,
kept under an argon atmosphere, are added 2.5 g of
sodium azide. The reaction mixture is heated for

20 2 hours, with stirring and under an argon atmosphere at
a temperature close to 80°C, then cooled to a
temperature close to 20°C and supplemented with 30 cm®
of distilled water. The agueocus phase is separated by
decantation and then extracted with 20 ocm® of

25 dichloromethane. The combined organic phases are dried
over magnesium sulphate, filtered and then concentrated

'~ to dryness under reduced pressure (2.7 kPa) at 40°C.

2.44 g of a yellow foam are thus obtained which are
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di chl oromet hane. The solution obtained is stirred for 25 64 hours at a

tenperature close to 20[err]C and then suppl enented with a m xture
off 5 enferr] of distilled water and 10 cnferr] of dichloronethane.
The organi c phase is washed with th3ze tinmes 2 cn[err] of distilled
wat er. The organi ¢ phase in

dri ed over nagngsﬂGﬁﬁéubvhahepnltogriphreoad3ﬁﬂdgtﬁén’%kﬁ%ﬁntrated to
‘dryness under reduced gressure (2.7 kPa) at 40[err]C 317 of a
white foam are(0.063rRy3 ¥®) aransainednin e goivrRcl 6% im dispet®Iipny on

5 30 f sil] t d
dianete?,oelziica 9h“§tblEh#gngﬁgggﬂgtngnel2tﬁ¥fhﬁﬁﬁF‘ﬁfk¥ﬁ*5uf§5 5 by

I d I hes f
1 TR A0 T e ARE g0 A 00
or f
oo ST PPN i1 etetnttoiiol imiet i b

di hydr oxy- 71 er glm8bg" hadt pxhﬁes-a%gégs&%engb 33 kpugnasshosel ek

(2R, 3S)-3-tert-DblUt oxycar ony am no- phenyl propi onate are

thus obtained gnnbliiesf onoef glo£ll- &hb -ﬁ&aﬁhﬂh TosPasBrRocepbkgs are
the foll ow ng: & SpeCI?Ig rot;flonk?[err] 8?7[§?r]ﬁ (c tp0*?182

net hanol ) 18; 1080 RyBYBxyP 78!, B methPDelz9- 610611 8Fnbr-1RRpaxenr € Of
323 K; [err] in ppm coupling constants J in Hz):1.21 (s, 3H. -CH err]
16 or 17); 1.283&syl3ieSCER =8} téftebutdxycarbBinjrli-2,20dimethylcé&Herr];
from1.30 to 1.50 (nmt, 1H -H7); 1.80 and 2.36 (2m, 1H

each: - CH 20r] phefydy5-opaspaidinecagbokylate are thus obtained in
the form of a white foam.

The 4-acetoxy-2a-benzoyloxy-5§,20-epoxy-
18,108-dihydroxy-9-oxo-78-trifluoromethanesulphonate-
ll-taxen-13a-yl (4S,5R)-3-tert-butoxycarbonyl-2,2-

15 dimethyl-4-phenyl-5-oxazolidinecarboxylate can be

| prepared in the following manner:

To a solution of 2.86 g of 4-acetoxy-2c-
benzoyloxy-58,20-epoxy-18,78,108-trihydroxy-9-oxo-11-
taxen-13a-yl (4S,5R)-3-tert-butoxycarbonyl-2,2-

20 dimethyl-4-phenyl-5-oxazolidinecarboxylate in 29 em® of
énhydrous dichloromethane, kept under an argon
atmosphere, are added 0.955 om® of pyridine and 50 mg
of powdered activated 44 molecular sieve. The reaction
mixture is cooled to a temperature close to -35°C,

25 slowly supplemented with 0.85 cn® of trifluorcmethane-
sulphonic anhydride, stirred at a temperature close to
-5°C for 15 minutes and supplemented with 10 em® of

distilled water. After filtration on sintered glass
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(-H 2 and H 6) beparated after setiling has taken place and extracted

4- acet oxy-2[ er

r]-benzoyl oxy-5[err], 20- epoxy-

3H.-CH err] 18); 2.13 [nt, 1H-(CH-H 6]; 2.26 [dd, 1H, J =15 1to
.53-(CH)-H 14]; 2.35 (s, 3H-COCH err]); from 2.35to 2.50 [m,
2H. - (CH) -H 14 and -(CH-H 6]; 3.21 25 (d 1H J = 4:-OH 2'); 4.08
[d, 1H J = 8-(CH)- H20] _ 4 16 (d,3:11:{H = 7. -H3); 4.18 (s, 1H,
éCHH %0) 4 31 ( 1H, J = 20]:4.61 (dd, 1H, J 4 and
s “ protidéy gﬁaﬂ%#f@ yn**g%% 425 Qe Send Tataterdd 9“‘3; 5. 69
(d, IH, f?ﬁ)z éiﬁgs(ﬁ &:'55 Jf'h%néhﬁxol dié@cr&ﬁéﬁn&;e’io to 7.50
[m5 SH: - C[er]rl!l eri-(lz-bB ? 6); 7.51 [t, 2H, J =
. - OCOC] err ] gk R¢h ' =
-OCOoC[err]Herr] (- eH 2)] ;sgnﬁ%wgi‘h;?-ly 6&“5‘?’“’“3 %de:imi err] H[er.r]

| [err], 10[ Brr]wilthytwbay- Ipecenm? csgeuq;hmmme.mmmiql t axen-
13[err] yl (4S,5R)-3-tert-butoxycarbonyl -2, 2-di net hyl -4-_ 10
phenyl - 5- oxazdPhﬂPHéc&thE?b&Qé:cdﬂibé pvep magnesivncsulphate,) | ouing

manner :
benzoyl oxy-5[ e
trifluoromnetha

| ut f 2.5 f
filtezedpang. F?egffgeéggsgfta#hyer8&&393§§§33¥§5¥fauéed

;ert-butoxycargg;;nggg%éfﬁééﬁ? “at, %gLerré X% 848 gg%!%?Fﬁlﬁ@ﬁﬁrﬁﬁxylate
0 25 enter] obe3ehud' Gicn are 3&%&9 arsyeeﬁﬁgnﬁtsa;sga; gh 86Bvgr ous

t et rahydrofura
10

15

20

25

of silica (0.063-0.2 mm) contained in a coclumn 10 cm in
diameter, eluting with a dichloromethane-ethyl acetate
gradient (from 97.5-2.5 to 90-10 by volume) and
collecting 80 em® fractions. The fractions containing
only the desired product are pooled and concentrated to
dryness under reduced pressure (0.27 kPa) at 40°C for 2
hours. 3.0 g of 4-acetoxy-2a-benzoyloxy-5§,20-epoxy-
18,108-dihydroxy-9-oxo-78-trifluocromethanesulphonate-
11-taxen-13a-yl (4S,5R)-3-tert-butoxycarbonyl-2,2-
dimethy1-4?phenyl-S-Gxazolidinecarboiylate are thus
obtained in the form of a white foan.

The 4-acetoxy-2a-benzoyloxy-58,20-epoxy-
18,78,108-trihydroxy-9-oxo-11-taxen-13a-yl (4S,5R)-3-
:ert-butoxycarbonyl-z,2-dimethy1-4-pheny1-5-
oxazolidinecarboxylate can be prepared in the following
manner:

A solution of 24.35 g of 4-acetoxy-2a-
benzoyloxy-58,20-epoxy-9-oxo-78,108- [bis(2,2,2-
trichlordethoxy)carbonyloxy]-1B-hydroxy-11-taxen-lsa—yl

-
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kept under an argon atnosphere, are added 2.5 g of sodi um azi de. The
reaction mxture is heated for 20 2 hours, with stirring and under an
argon at nosphere at a tenperature close to 80[err]C, then cooled to
a tenperature close to 20[err]C an34suppl emented with 30 cnferr]
of-distilled water. The aqueous phase is separated b decant ati on
and then extraé&8e5R)tA- Eercﬁguobxycaﬁbonﬁlcab3ré#!9ébﬁé 4Tabeézﬁb$ned
‘organi ¢ phases are dried over nagnesi um sul phat e ed aqf t hen
concentrated ©oxazolidigegasboxylate iEdacEQ*EPESSBfel?Q ?m §

40[err] C. 2.44 g of | gw f t hys obt d, wh
3 puri 1 88B9<enKakatSoPasm) of semtic Al 8 Bedcsa '%Eeaéez )

d d
gﬁghﬁgpgneiﬂaﬁéc gggaEBEQFQ ﬁ%iggﬁe;9°n 'E§8'2§°B§ VB|ERE’ and col | ecting
60 f 0 d
rynese. unfer éﬁﬁ?i&tﬁrss§3?§5 686 fnd, tHE PEppEdnaafefoneEn! ;7 0d 1O
of 4-acet oxy- Zhsrb]rgfgﬁgﬁ[g LerﬁLFZQEQ e¥%n mixturkl 6" then

10[ err] -di hydroxy=7 en -0X0-19-nor-11-taxen-

13[err] -yl (4SghRrydal &bk Bﬁtﬂ&ﬁﬁ%EPOHE|G3P§ ﬂhﬁehﬂ&h éool&ﬁ to a

phenyl - 5- oxazol i di necar boxyl ate are thus obtained the formof a
white foam  temperature close€to 20°C :nd filtered on sintered

4- acet oxy-2[ err]-benzoyl oxy-5[err], 20- epoxy-
lL[err],|0[err] gilabgdpevyided withceellitei./ Ther sintezredsglpeenidsec-
11-taxen-13[err]-yl (4S,5R)-3-tert-butoxycarbonyl -2, 2-

10 washed with 100 cm® of a methanol-dichloromethane
mixture (20-80 by volume); the filtrates are pooled and
then concentrated to dryness under reduced pressure
(0.27 kPa) at a temperature close to 40°C.

The residue is supplemented with 500 cm® of

15 dichloromethane. The organic phase is washgd with twice
50 em® of a saturated aquecus sodium hydrogen carbonate
solution and then with 50 cm® of distilled water. The
aqueous phases obtained after settling has taken place
and pooled are extracted with twice 30 cm® of

20 dichlorcmethane. The organic phases are pooled, dried
over magnesium sulphate, filtered and then concentrated
to dryness under reduced pressure (2.7 kPa) at 40°C.
19.7 g of a white foam are obtained which are purified
by chromatography on 800 g of silica (0.063-0.2 mm)

25 contained in a column 10 em in diameter, eluting with a
dichloromethane-methanol gradient (from 100-0 to 97-3

by volume) and collecting 80 cm® fractions. The

fractions containing only the desired product are

Sheet Has Been Replaced

A




15  di net hyl - 4- phenyl - 5- oxazol i di necar boxyl ate can be prepared in
the foll owi ng manner: ' To a solution of 2.86 g of
4-acetoxy-2[err] - _
benzoyloxy-5[err],20-epoxy-|[err],?[érr],%éﬂewr]-trihydroxy-9-oxo-|I-
taxen-13[err]-yl (4S,5R)-3-tert-butoxycarbonyl-2, 2- 20

di met hyl - 4- phepyb1 @d Oxed Obbkle EREFE POX VES  Sryriesd HUEX IFediced

‘anhydr ous di chl oronet hane, kept under an argon at nosphere, are added

0.955 cnferr] piedpttéi (8. 2NkPA) @t 40°C £6F PWsired DEISY af ek 4[ err]
nol ecul ar sieve. The reaction m xture is cooled to a tenperature

cl ose to - 35[ et +d€etoxyb2a-benxbyloxprs s 20+ epoxy+18 1B5LAMY err] of
trifluoronethane- sul phoni ¢ anhydride, stirred at a tenperature

close to tribydroxy- 9 ooxd 511+ taxes- 13-yl pMAS 5R) o3 Yext- 10 cnB of
distilled water. After filtration on sintered gl ass

33 privi dedtexysarbonyb- 2n2-dimethyl o fpherylidt ered gl ass with 3
times 10 cni.err] of_a_methanol -di chl or onet hane m xture (10-90 by

vol une), the R¥AERtidinegarkoxylatecin the fornHf s%t‘ﬁ‘f?@ t aken pl ace

Eﬁgigﬁt %Z?egg?gig,r WALPeéffé%ifﬁgéﬁ%{#e-é’%?%%%i? -5 YT emre %Sa[‘ihélnc
err .

3870 of o witts 1Rehay [EE6 IR E raeriaPeRERden efrotiondt - 251

chromat Ograph%’hf&réz@?-ﬂ;-éﬂxmﬁ’is&l&iCi‘ié%ﬂﬁ%%@r%ﬁtﬁ?ﬁ@i%&f-a

colum 10 cm
10 2,2-dimethyl-4-phenyl-5-oxazolidinecarboxylate can be

prepared according to the method described in
international application PCT WO 9209589.

EXAMPLE 2
To a solution of 550 mg of 4«,108-diacetoxy-

15 2a-benzoyloxy-58,20-epoxy-18-hydroxy-7§, 88-methylene-9-
oxo-19-nor-ll-taxen-13a-yl (2R,38)-3-amino-2-hydroxy-3-
phenylpropionate are added 45 cm® of distilled water,
45 cm® of a saturated agqueous sodium hydrogen carbonate
solution and then, dropwise, at a temperature close to

20 20°C, 0.096 cm® of benzoyl chloride. The mixture
obtained is stirred for 10 minutes at a temperature
close to 20°C. After settling has taken place, the
aqueous phase is extracted with twice 30 cm® of ethyl
acetate. The combined organic phases are dried over

25 magnesium sulphate, filtered and then concentrated to
dryness under reduced pressure (2.7 kPa) at 46°c.

670 mg of a white foam are thus obtained which are
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di anmeter, eluting with a dichloronethane-ethyl acetate 'gradient (from

97:5-2.5 to 90-10 by vol une) and collecting 80 cnferr] fractions .
The fractions containing only the desired product are pool ed and
concentrated to 15 dryness under reducsgl pressure (0.27 kPa) at 40[err]C
for 2 hours. 3 0 g of 4-acetoxy-2[err]-benzoyl oxy-5[err], 20- epoxy-
1[err]; 10[err ]pulrhglﬂedxlyygehxmi{:ogﬂphyl it untmosplheris lj:-pbnlste on
11-taxen-13[err 4S 5R) - 3-tert-but oxycarbonyl -2, 2-

di net hyl - 4- pheﬁél x&tl)ﬂ-‘!ll (@ cOEHoky2 m) acontaimed 2tn a telumrd in the

f or m of avmltefoam
4- acet oxy- 2[er?]sb@hz@?l6&?"5?%?r]31!mﬁ%$duyth a methanol-

| [err], 7[err] -trih dro - 0x0-11-t axen- 13[err 4S, 5R) - 3-
tert- but oxycar%g %°?° ’—‘E“f)ﬂeﬁ:hs% then 2 '}az%ll?é f))oxyl ate

of 2435 cboi HAcabbiges “wg cn?® (EendiAg Fhn ATy 0 oxo

[ Tert- %Séféiiﬂém%@a i, oo doh L8 SESELLO N, LR )

gjazolid§ﬁ§cgr Oxy+§§%§?ﬁag§%1§%€RQ¥Lf&é§%p ﬁferr §§££§ﬂd 6> acetate

and 46.5 cnfer (3, pixp&ptace wé | 6106mg °9f AivRite ioﬁi'iiéneh@ﬁd under an
argon atnosphere up to a tenperature ose to 60[err]C and then

suppl enent ed véb¥ained. 4R aaﬁf,lalas POOVCRE - H;p.;fmacmyrpﬁpuﬁtsvé hen
stirred for 30 mnutes at 60 C and then cooled to a

10 chromatography on 12 thin-layer silica plates
(Kieselgel 60F254, Merck; thickness 0.25 mm), eluting
with a methanocl-dichloromethane mixture (3-97 by
volume) . After elution of the zone corresponding to the
main product with a methanol-dichloromethane mixture

15 (10-90 by volume) and then evaporation of the solvents
under reduced pressure (0.27 kPa) at a temperature
close to 40°C, 155.2 mg of 4«a,l108-diacetoxy-2a-
benzoyloxy-58,20-epoxy-18-hydroxy-78, 88-methylene-9-
oxo-19-nor-l1ll-taxen-13a-yl (2R, 3S)-3-benzoylamino-2-

20 hydroxy-3-phenylpropicnate are cbtained in the form of
a white foam whose characteristics are the following:
- specific rotation: [@]3® = -30.5° (c = 0.491;
methanol)
- proton NMR spectrum: (300 MHz; CDCl,; & in ppm;

25 coupling constants J in H2):1.27 (s, 3H: -CH; 16 or
17); 1.30 (s, 3H: -CH; 16 or 17); 1.40 (mt, 1B: -E7);
1.62 and 2.25 (g and m, 1H eachz.cgz of cyclopropane);
1.85 (s, 3H: -CH; 18); 1.96 (s, 1R: -OF in 1); 2.05 and
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tenperature close to 20[err]C and filtered on sintered gl ass provi ded
wth celite. The sintered glass is 10 washed with 100 cnierr] of a
met hanol - di chl or omet hane m xture (20-80 by volune); the filtrates are
pool ed and then concentrated to dryness under reduced pressure
(0.27 kPa) at a tenperature close to 40[@(r]C The residue

I ted th, 500 hi
phase | s washet 44 tm‘én”.[e”]-wmeﬂ 5 o RAha B 2Kieo SO i um
hydr o bopat I t.h, 5C f Sdigtilled
water: The 4B ﬁ%eo%,szic’ 22 o ol o A, i HE 0%, 2088 e
and pool ed are ext % %&l ryr ce ;,(gzcrr& of:m,ZOon dichl c’roqetllba The
bol ed; =3 %\3" ' e' ?% t

organic phases(%‘r rragneS'l am sul’phat’é, ered

and then conceptjglt eg 13 eac ness, Wi g_ciuq?i g_gass.lg"g,q ;(&.f7kPa) at

40[ err] C. ite 4 oam ar e obta| ned ‘whi ch are purlfled

by chronatg)gra(gyom §001g o,t%g, | |4;a3;6 0(&?3 a2 _([FQ:) ».70cfamed in a
I C

colum 10 cmin dianeter, | ng W t hl or onet hane- net hanol

gradient (fromgOfn0O2fp 9788 (a4, mby-gsﬂwmé F0d(lsroadct,; MBBO cnferr]
fractions. The fractions containing only the desired product are

35 pool ed <EIBLONCEMEr e LdIND <HEYORSST LORie(ds cllic ceCONH-) prémsamre (0. 27
kPa) at 40[err]C for. 2 hours. 16.53 g of

4-acet oxy-2[ er7]3Dete ol d8y(B] c15H; Qosggodw3f[.erﬂqc°q5§gr9340[err]
trihydroxy-9-oxo-11-taxen-13[err]-yl (4S,5R)-3-tert-
NHCOC.H;) .

10 The 4a,108-diacetoxy-2a-benzoyloxy-58,20-
epoxy-18-hydroxy-78, 85-methylene-9-0xo-19-nor-1l-taxen-
13-yl (2R, 38)-3-aminc-2-hydroxy-3-phenylpropionate
can be prepared by carrying out the procedure under the
conditions described in Example 1 for the preparation

15 of 4-acetoxy-2a?benzoyloxy-55.20-epoxy-1p,10ﬁ-
dihydroxy-?ﬁ,Sﬁ-methylene-s-oxo-lS-nor-ll-taxen-13a-y1
(2R, 35) -3-amino-2-hydroxy-3-phenylpropionate. Thus,
starting with 1.6 g_of 4c0,108-diacetoxy-2a-benzoyloxy-
SB,20-epoxy-1ﬁ-hydroxy-7ﬁ,sﬁ-methylene-9-oxo-19-nor-11-

20 taxen-13a-yl (45,58)-3-tert-butoxyca£bony1-2.2-
dimethyl-4-phenyl-5-oxazolidincarboxylate, 1.14 g of
4o,108-diacetoxy-2a-benzoyloxy-58,20-epoxy-18-hydroxy-
78,88-methylene-9-0x0-19-nor-l1l-taxen-13a-yl are
obtained in the form of a white foam.

25 The 4a,108-diacetoxy-2a-benzoyloxy-58,20-
epoxy-18-hydroxy-78, 88-methylene-9-0xo-19-nor-11-taxen-
13a-yl (48,5R)-3-tert-butoxycarbonyl-2,2-dimethyl-4-

phenyl-5-oxazol idincarboxylate can be under the
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5 but oxycarbonyl - 2, 2- di net hyl - 4- phenyl - 5- oxazol i di necar boxyl ate in

the formof a white foam ; The
4-aget oxy- 2[ err]-benzoyl oxy-5[err], 20- epoxy- 9-
oxo-7[err],10[err]-[bis(2,2,2-trichloroetggxy)carbonyl oxy] -l[err]-

hydr oxy- 11-taxen-13[err] -yl (4S,5R)-3-tert-butoxycarbonyl- 10

2, 2-di.net hyl - 4ophaRrioBsodRseiSeRcear BRYMPAREC1CEBTDERe preparapbond
according to the nmethod described in i nternational application PCT WO

9209589. ofEXaMBebtdxy-2a-benzoyloxy-558020-8posy-08, b0S650 ny of
4[err],10[err]-di acetoxy- 15

2[ err] - benzoyl dipylresxyl- 730 8S8smerhilene} Shpstoely-perli]l-taxen- 13a-yl

8[ err] - net hyl ene- 9- oxo-19-nor-lI-taxen-ISRSLr]-ZI '
(2R, 39S) - 3- am nd48-, 5RI-3x et -butoxycprbonyd-8pRodinethyd -4dpbanyl-8ni err]
of distilled water, 45 cnferr] of a saturated agueous_sodi ym

hydr ogen c&r bosxagclidinecazboxydatendThusn, stastingcwikh a'Feﬁpggature
close to 20 20[err]C, 0. 096 cnferr] of bené§§I chlorigs. TQ% m xture
obtained i s st#frdQ@BrSiacetoxyaResbenzeyYLonysphir 4PsePOXY - LPz YRRy~

AU R RE LI ORI R T
concent rat ed 1 415 M-SRt purohyca RiREY 412 e BaTS -4 -phRbyE 800 hen
RTIC PRATT Tt b oty
silica (07Q63- RenzTh o535, 20 dpsdy -A¥-1¥droxy-78, 85-methylene-9-
oxo-19-nor-ll-taxen-13a-yl (4S,5R)-3-tert-
butoxycarbonyl-2,2-dimethyl-4-phenyl-5-
oxazolidincarboxylate are cbtained in the form of a
white foam.

15 The 4a,108-diacetoxy-2a-benzoyloxy-58,20-
epoxy-18-hydroxy-9-oxo-78-trifluoromethanesulphonate-
1l-taxen-13a-yl (4S,5R)-3-tert-butoxycarbonyl-2,2-
dimethyl-4-phenyl-5-oxazolidincarboxylate can be under
thé conditions described in Example 1 for the

20 preparation of 4a-acetoxy-2a-benzoyloxy-58,20-epoxy-
16,105-dihydroxy-9-oxo-7p-trifluoromethanesulphonate-
19-no£-11-taxen-13a-y1 (48,58)-3-tert-butoxycarbony1-
2,2-dimethyl-4-phenyl-5-oxazolidin-carboxylate. Thus,
starting with 2.4 g of 4«a,108-diacetoxy-2a-benzoyloxy-

25 58,20-epoxy-18,78-dihydroxy-9-oxo-1l-taxen-13a-yl
(45, 5R) -3-tert-butoxycarbonyl-2,2-dimethyl-4-phenyl-5-
oxazolidincarboxylate, 2.46 g of 4a,l10f-diacetoxy-2a-

benzoyloxy-58, 20-epoxy-18-hydroxy-9-oxo-78-
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2.5 cmin dianeter, eluting with a nethanol - di chl or onet hane m xture
(1-99 then 2.5-97.5 by volune) 5 and collecting 10 cnferr] fractions.

The fractions ~containing only the desired product are pooled and
concentrated to dryness under reduced preggure (2.7 kPa) at 40[err]C
610 ng of a white foam are thus obtained. A sanple of 300 ng is
purified by prephifitoremetRanestilphchftéphytaxedA3d+yl| (48/5R)43€a pl ates
(Ki esel gel 60F254, Merck; thickness 0.25 nm, eluting with a

met hanol - d|chIbenhebhaqzyntxbunglézp27dhmethy1-4~phem3975¢ﬁter el ution of

t he zone corresponding to the mai n product wth a

met hanol - di chl exarelidincarkoxylatesare (abteined iml the)form ofiem
evaporation of the solvents under reduced pressure (0.27 kPa) at a

t enper at ur e “E te| §eamy o 40C, 155.2 ny of
4 , 10
béﬁ;%£Iox[-%ieriaggtggd?éL1f%f??5ﬁ§ﬁ$%ﬁ9?¥¥é??Tb‘Qﬁ%W4Tx$€§my?%ne 9-

9 - 2R 3 3 2
ﬁ;groxyngrphenyﬁégg #ékgéeaﬁg%dgﬁ¥%'§%3x?nf£h€X¥€§Q#$#'yl aas%?ﬁ% 732 foam
whose characteéé%£4§§tg*§cip§%%¥ g# Simethyl-i éﬁg%*%wﬁ rotation: [err] =

-30.5[err] (c = spectrum (300

MHz; CDC1 1. 27 :
U B o el g ety iy, SR VeSS gl Ot L) (5
1H - H7); condi fLonddadsdribed e f&t&fhﬁ@f&nai}i%%;lcQii&ﬂC|ODVODane)
1.85 (s, 3H -CHerr] 18); 1.96 (s. 1H -

10 PCT WO 9205589.
EXAMPLE 3
To a solution of 550 mg of 4a,l08-diacetoxy-
2a-benzoyloxy-58,20-epoxy-18-hydroxy-78,88-methylene-9-
oxc-19-nor-ll-taxen-13a-yl (2R,38)-3-amino-2-hydroxy-3-
15 phenylpropionate in 1 cm® of dichloromethane, kept
under an argon atmosphere, are added 76 mg of sodium
hydrogen carbonate and then, dropwise, at a temperature
close to 20°C, a sclution of 157 mg of di-tért-butyl
dicarbonate in 1 cm® of dichloromethane. The solution
20 cbtained is stirred for 15 hours at a temperature close
to 20°C and then supplemented with a mixture of 5 om®
of distilled water and 10 cm® of dichloromethane. The
aqueous phase is extracted with 5 em® of
dichloromethane. The combined organic phases are dried
25 over magnesium sulphate, filtered and then concentrated
to dryness under reduced pressure (2.7 kPa) at 40°C.
780 mg of a white foam are thus obtained which are

purified by chrematography at atmospheric pressure on
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37 2.48 (d and m 1H each: -CHerr]- in 6); 2.24 (s, 3H -COCH err]

in 10); 2.28 and 2.50 (m 1H each: -CHerr] in 14); 2.45 (s, 3H
-COcH-err] in 4); 3.52 (d, 1H -OHin 2'); 4.10 and 4.35 (d, 1H each:

-CHerr]- in 20); 4.11 (d, 1H -H3); 4.774¢05 (broad d, 1H: -H5); 4.82
(dd, .1H. -H2'); 5.70 (d, 1H: -Hin 2); 5.84 (dd, -H3'"); 6.30

(broad t, 1H 50 g ofilsdlida 3@ .(0%3-0]2 ui)O)contaited, :I.nlli ccQdhin ); from
7.35to0 8.30 (m 15H -Cerr]Herr] in 3, -OCOJerr]Herr] and _
NHCOC[ err] H errd.)5 cml(n diameter, elu'i-himg with a methanol-
4[err],10[err]-di acet oxy-2[ err]-benzoyl oxy-5[err], 20-

epoxy-I[err]- hyijrqbd;orl:[mtl'}qnﬁ aimgtm H&N-eﬁﬁe then @.50-970:5 by volame)
13[err] -yl (2R, 3S)-3-am no- 3- phenyl propi onat e can be
prepared by caeng meldacting rir% urfé'lmtd»@lnﬂt-hghﬁ fracgdR®s: i ons descri bed
in Exanple 1 for the preparation

al. ﬁcgt oXy- 75% er i“’g&?ﬂiﬂ % ]5[ %ﬁmﬁ ars é?cﬁ;i:d a]nd I

i hydroxy-7[err err] - epe- 9- 0xo- nor - 55 err]-y
(2R 3S)-3-amin %}’tﬁ‘%ﬁ&f %‘héfﬁf‘tﬁ'cﬂa ‘ﬁ%tfs‘ farting with
%Egr ?][ Of204£§rg>r<]y %’%%%J)hﬁcﬁ/%% %ﬂe grﬁ %%Ifgr%n &% oxoﬂ:i"ba nor-11-
di met h)e;f(ez phgrﬁq {i%(azo a&ﬁ%ar boxﬁ%wﬁf&gﬁi‘d by preparative

ALert]) 1 O] ert ] aliraalSieteF 'des bEA AN 20 Faxueieal e 1 - hydr oxy-

/[err],8[err]-nmethylene-9-0Xo-19-nor-11-taxen-13[err]-yl are

obt ai ned iyp t heiwgefer 60FI5% [ Mebck; Xhickness 0.25 mw)\e eluting
4[err],10[err]-di acetoxy-2[err] - benzoyl oxy-5[err], 20-

epoxy- | [ err] - hydreixye HetanoB{aiellomsetintre Gninturd- (96 by axen-

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

~ phenyl -5- oxazovaliumes bt ext celostridre afidthe t3nne corresponding to the
main product with a methanol-dichloromethane mixture
(10-.90 by volume) and then evaporation of the solvents

15 under reduced pressure (0.27 kPa) at a temperature
close to 40°C, 159.7 mg of 4«,l108-diacetoxy-2ca-
benzoyloxy-58,20-epoxy-18-hydroxy-78,8F-methylene-9-
oxo-19-nor-11-taxen-13a-yl (2R,38)-3-tert-
butoxycarbonylamino-2-hydroxy-3-phenylpropionate are

20 cbtained in the form of a white foam whose
characteristics are the following:
- specific rotation: [@]2° = -34° (c = 0.564; methanol)
- proton NMR spectrum: (400 MHz; CDCl;; & in ppm;
coupling constants J in Bz).z 1.28 (s, 3H: -CH; 16 or

25 17); 1.30 [s, 9H: -C(CH,;);); 1.38 (mt, 1EH: -E7); 1.60
(s, 3H; -CH; 16 or 17); 1.68 and 2.25 (t and m, 1E
each; CH,- of cyclopropane); 1.85 (s, 3H: -CH; 18); 2.10
and 2.45 (d and td, 1E each: -CH,- in 6); 2.23 (s, 3H:
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38 conditions described in Exanple 1 for the preparation of
4[ err] - acet oxy-2[err]-benzoyl oxy-5[err], 20- epoxy-1[err], 10[err] -
di*hydr.oxy-7[err], 8[ err] - met hyl ene- 9- oxo- 19- nor- 11-t axen- 13[err]-yl
(4S, 5R) - 3-tert - but oxycarbonyl -2, 2-di net hyJ[ 4- phenyl -5- 5

oxazal i di necar boxyl ate. Thus, starting w {1 2.2 g of

alerr], 10[ er ] - @@Lt @A £1 Doy By~ @.oruH eakiapoeg, - fer wohydr oxy-

‘9- oxo0- 7[ err]-triflubromet hanesul phonat e- 11-t axen- 13[ err] -yl

(4S, 5R) - 3-t er ta by owpagﬁpnyéoé%g-fﬂ gty 28 pfENUBS--08 in 27);
oxazol i di ncarboxylate, 1.62 g of 4[err],10[err]-di acetoxy-2[err]- 10
benzoyl oxy-5[ e4r$5 #0dep02y- (ALr1H -eych OXyCH]-erdm ,20[er4.J20eldy |I3dHe- O-

0x0-19-nor-11-taxen-13[err]-yl (48,5R)-3-tert-
but oxycar bonyl -B3 P d4 n€2 h{brdadhenylB5--E2’); 4xXa¥olddidRar4Bilyi H2%re
obtained in the formof a white foam 15 The
4l err], 10[®rr] (bioadtdxylRf erE3 . ben5 3T okd, 51Es r{COMH-) ; 5.67 (4, 1H:
epoxy-1[err]-hydroxy-9-oxo-7[err]-trifluoronethanesul phonat e-
11-t axen- 13] ert¥-42 245 6528 (broad:tp ABxycBidbnys.33 o(s, 1H: -B10);
di met hyl - 4- phenyl - 5- oxazol i di ncar boxyl ate can he ynqer t e, .
conditions dest¥?Bel-3f BRafpte (BForSEHe-Cets li”p%egér Jr-iSh B Y
4 err] -acet oxy-2[eLrrl-benzoyl o y_:éii) rr] 0-8POXYs - .
|[err], 10[ er r]fé%%t#-‘ox&% QB!% sr’] "t'ré‘l‘ I@gr é’??e't hé’r?eosclfpﬁhcgng?%! '
19-nor-11-taxepn-J3[ear]axl ( - 3 Ly to bt ¢ ar bonyl -
2, 2- di et hyl - 4%%2@15: 5?%>‘<az§$?gﬁrﬁ c(aﬁ)xy at ?ﬁ‘flh'us, starting with
2.4 g of f&erri bEgry -diacetoxy-2[err]-benzoyl oxy- 25
S5[err], 20~ epoxy%rr‘]—- > 7[ err]-di hydr oxy- 9- oxo- 11- t axen- 13a-yl
To a solution of 100 mg of
10-deacetylbaccatin III in a mixture of 3 cm® of
tetrahydrofuran and 0.05 cm® of pyridine cooled to a
temperature close to -78°C and kept under an argon
15 atmosphere, is added, dropwise, 0.09 cm® of trifluoro-
methanesulphonic anhydride. The temperature is allowed
to rise slowly to a temperature close to 0°C over |
approximately one hour, then up to a temperature close
to 20°C over approximately one hour. After 2 hours at a
20 temperature close to 20°C, 200 mg of tetrabutyl-
ammonium iodide are added, then the solution is heated
at the boiling temperature of the solvent for 15 hours.
After cooling to a temperature close to 20°C, 10 cm® of
ethyl acetate and then 1 cm® of distilled water are
25 added. After separation after settling has taken place,
the organic phase is dried over magnesium sulphate,

filtered and concentrated to dryness under reduced

préssure (2.7 kPa) at 40°C. 116 mg of a yellow cil are
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(4S, 5R) - 3-tert-butoxycarbonyl -2, 2-di net hyl - 4- phenyl -

oxazol i di ncarboxyl ate, 2.46 g of 4[err],10[err]-di acetoxy-2[err]-

behzoyl oxy-5[err], 20- epoxy-1[err]-hydroxy-9-oxo-7[err]-

39 trlfluoronethanesulphonate 11- taxdn 13[err] -yl (4S,5R) - 3-

tert - butoxycarbonyl 2, 2- dlnethyl 4- phenyl - oxazol i di ncar boxyl ate are
obtained i n t h&bk@ ebsained "himhua@efpaxﬂfisd by ¢hr°mat°§FEPh¥eP¥

10[ err] - di acet ox r -benzoyloxy 5[err],

epoxy-1[err], 7P§%PF &r?ﬁf’@“§£o°ﬂl39a§éﬁ£l§ﬁé#FP ¥P-PE3-BRF- )

tert - but ox carbon I i met hyl_- 4- phenyl oxazol [ di ncar boxyl at e
can be pre%are éPeéhgn °%1HEH8?P§XH§ &Esé#Fﬂ@&‘Fn £ PE?ﬂﬂthﬁg

e p
colution of 55 Qﬂ\?@ﬁ?r%fo?ér—kﬁ°me§ﬁa“’5$En§x=ur-f withan 102

2 b | h hyl ene- 9-
2] oo a1 bSOkl Sl R0 6] gl B o
phenylprOp'OnaEﬁabQiEnS”E%h&h QEn%‘QBLOEQQEEE roliGBt are p poblidar agl argon

at nosphere, are added 76 o en carbonate and then,
dropwi se, at acbﬁ&hﬁt&h‘tbﬁ to dryﬁkﬁ%euhae%okﬁahh& résbukeon of 197 ng of

di-tert-butyl di carbonate 1n 1 cnferr] of dichloronethane. The
solution 20 (ooR7akPed at L0i°Credof.@r mgSofon0sdsacatiyRRPE), 8Bdre close
to 20[err]C and then supplenmented with a m xture of 5 cnferr] of

distilled wat emethylefeciBencrbateditinl ZIGnarieatbhusTbbtained in the

10 form of a white foam whose characteristics are the
following:
- proton NMR spectrum: (400 Mﬁz; CDCl,; & in ppm;
coupling constants J in Hz): 1.14 (s, 3H: -CH; in 16 or
17); 1.42 (mt, 1H: -H in 7); 1.76 and 2.31 (t and m, 1lH

15 each; CH, of cyclopropane); 2.07 (s, 3H; -CH; in 18);
2.15 and 2.50 (broad 4 and td, 1H each: CH,~ in 6);
2.30 (s, 3B: -COCH; in 4); 2.28 and 2.35 (m, 1lH each:
-CH, in 14); 4.11 and 4.37 (d, 1E each: -CH, in 20);
4.28 (4, 1H: -H3 in 3); 4.79 (4, 1H: -H in 5); 4.88

20 (broad t, 1H: -E in 13); 5.09 (s, 1H: -H in 10); 5.66
(4, 1H: -E in 2); 7.51 [t, 2H: -OCOCH; (-H in 3 and
5)1; 7.61 [t, 1H: -OCOC¢H; (-E in 4)]; 8.17 [d, 2H: -
OCOC.H; (-H in 2 and 6)].
13c NMR spectrum: (100 MHz; CDCl,; & in ppm; uncoupled;

25 8 = singlet, @ = doublet; t = triplet; q = quadruplet):
15 (g, C18); 16.5 (t, C19); 20 and 27 (g, C16 and C17);
22.5 (g, -COCH;); 26.5 (t, C6); 33 (4, C7); 35 (s, CB);
39 (4, C3); 39.5 (t, Cl4); 43 (s, C15); 68 (4, Cl3); 76
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agueous phase is extracted with 5 cnB of di chl oronet hane. The

canthi ned organi c phases are dried 25 over magnesi um sul phate, filtered
and then concentrated to dryness under reduced pressure (2.7 kPa)
at 40[err]C 780 nmg of a white fo#d¥n are thus obtained which are
purlflgd by chronatography at atnospheric pressure on

40 oftsi €2 hc(559331éazchﬂ).c3&t§|ﬁ!d Eh) & €0 (Bn C4): 8l5 cmin

'dlaneter eIutlng with a di chl or onet han ure (1-.99 then
2.5-97.5 by voﬂﬂne?z)? 95aﬁ€'c€5’éc¥3ﬂg(40 €4+ eTPFOF tﬂ(i%? éame actions

éméé’f?t Cinder PEATEERCEFaca - s‘”i’d.?%ta;%iés’rf;?éc%%ﬁ% 1 ot L
ite foa

prepar at i Irv“e:;;w@ﬁs% EE LR AR TR A 'efs' T
ge%ﬁiﬁo?edlchloééﬁggﬁgzé %?§{8F26?§°g§§g§q¥10 E¢ #éﬁ%ﬂ Aftgﬁtglﬁtion of

the zone correspondi ng t@phhgew eprodﬂ@t? Bfgﬂgﬁ&rgitfoﬁnula (ILen

met hanol - di chl or omet hane m xt ur y volune) and t

evaporation Ofm&ﬂffSBEVSnhianiiicaﬂﬂd%h!.Sﬂﬁéﬂﬁ 266568E9 WOtR7réBpecet a
tenperature close to 40[err]C, 159

4lerr], |O[GFF]tdIabﬁbﬁh!12bﬂll]proliferltion and possess therapeutic
benzoyloxy-5[err],20-epoxy-1[err]-hydroxy-?[err],8[err]-nethy|ene-9-
0Xx0- 19- nor - 11-paspertiesywhizR peyrmitt the- treatment of patients
10 having pathological conditions associated with abnormal
cell proliferation. The pathological conditions include
the abnormal cell proliferation of malignant or
nonmalignant cells of various tissues'and/or organs,
comprising, with no limitation being iﬁplied, muscle,
15 bone or connecﬁive tissues, the skin, brain, lungs, sex
organs, the lymphatic or renal systems, mammary or
blood cells, liver, the digestive tracﬁ, pancreas and
thyroid or adrenal glands. These pathological
conditions can also include psqriaéis, solid tumours,
20 cancers of the ovary, breast, brain, prostate, colon,
stomach, kidney or testicles, Kaposi’s sarcoma,
cholangioma, chorioma, neurcblastoma, Wilms’ tumour,
Hodgkin’s disease, melanomas, multiple myelomas,
lymphatic leukaemias and acute or chronic granulocytic
25 lymphomas. The new products according to the invention
are particularly useful for the treatment of cancer of
the ovary. The proﬁucts according to the invention can

be used to prevent or retard the appearance or
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but oxycar bonyl am no- 2- hydr oxy- 3- phenyl propi onate are 20 obtained in the

fg;ﬁ1of a white foam whose characteristics are the follow ng:
- specific rotation: [err] =-34[err] (c = 0.564; nethanol) - proton
NMR spectrum (400 MHz; CDCl[err]; [err] g4 ppm coupling constants -

Jdn Hz): 1.28 (s, 3H -CHerr] 16 or 25 17); 1.30 [s, 9H -C(CH err]
1.38 (nt, 1H rédppedrdiice of thé pathdlogid«£l doridi tions/ Jor kb meut 2. 25
(t and m 1H each; CH err]- of cyclopropane); 1.85 (s, 3H -CHerr]
18); 2.10 theﬁlcb&%légﬁﬁlﬂ dohdidiommch: -CHerr]- in 6); 2.23 (s,

3H: 41 -COCH err] in 10);
2.22 and 2.40 (m 1H eacrhe -gidducts accdriding to theldinwentsion -a@ICH err|
in4); 3.28 (d, 1H -O4 in 2"); 4.05 and 4.22 (d, 1H each: CH[err] -
in 20): 4.10 (ke adeinistered)to s amtisntidin vamouﬂziqm 'id}!(*cﬁ 1H:
-H5); 5.29 5 (broad d, 1H -H3'); 5.37 (d, 1H - .67 (d, 1H
“Hin 2): -‘6 28t<( ek Fhosen; royhe)of owq%stm#iemm})ic 18" from7.30 to

7.45 (nt, 3 7 51

(-H3_and ]ES) ) prafararly the, pavedteraljreete Razppyeral 0L E D,
-ocoC err] H ery

sol uti on of[l {%tration %;Tﬁﬁilﬁﬁligg%ﬁﬁ?QP?*ﬂ iBEzRes: Eﬁ%ﬁ%Tb :

cnerr] of ggéﬁi f ne cooled to a
tenperature cl o%te"tﬁ)&- e?r%%‘gtp?pé}ﬁ%e@r%‘hé%%n 61? at nosphere, is
added, dropw Sfy ey Or £05n&41 64 fiH &Fenous administration is more

10 particularly preferred.

The present invention also comprises
pharmaceutical compositions containing at least one
product of general formula (I) in a sufficient quantity
adapted to use in human or veterinary therapy. The

15 compositions can be prepared according to the customary
methods, using one or more pharmaeeutically acceptable
adjuvants, carriers or excipients. Suitable carriers
include diluents, sterile agqueous media and various
nontoxic solvents. Preferably, the compositions are

20 provided in the.form of agqueous solutions or
suspensions, of injectable solutions which may contain
emulsifying agents, colorants, preservatives or
stabilizers.

The choice of adjuvants or excipients may be

25 determined by the solubility and the chemical
properties of the product, the particular mode of
administration and good phﬁrnaceutical practice.

For parenteral administration, aqueous or
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met hanesul phoni ¢ anhydride. The tenperature is all owed torise slowmy
to-a tenperature close to 0C over ' approxi mately one hour, then up to
a tenperature cl ose to 20[err] C over approximtely one hour. After 2
hours at a 20 tenperature close to ZO[E%r]C, 200 ng of tetrabutyl -
anponi um i odi de are added, then the solutidn is heated at the

boi Iing t enper ghhaguabyl h%t?gh*.t%gkgg?h&?.gpw susp.'ngtiﬁxy;ﬁf hee Ggehlng to a

tenperature close to 20[err err acetate and then

1 cnferr] of dpgkl khedpieplratien o2Snonaddetus/Bbthtiensr aki on after
settling has taken pl ace, the organic phase is dried over magnesi um

sul phat e, suspensioh@, 2ndtarR1cYegetaBleOcilingtehuagcolioduecel,
pressure (2.7 kPa) at 40[err]C 116 ng of a yellow oil are

42 t hus obsesameé eHilcbraparaffihi edibprciinjeetablepbyganic esters

at nospheric pressure on 30 g of silica (0.063-0.2 mm contained in a
col utm 2. 55cm suchi ascethylcbleate canhbe usedn Theyagueous sterile

acet at e-di chl oronet hane m xture, with an 5 el ution gradi ent from 0-100
to 80-20 by voB@Autipns may consisti ofisacerlutiprngofhd desired product are
pool ed and concentrated to dryness under reduced pressure (0. 27
kPa) at 40[ er r Pharmgceuticadlyoagesptablerpalt] ip spiption in water.

met hyl ene- 19- ngr baccatin |1l _are thus obtained.in_the, 10 formof a white
f oam whose cha&é&t@ﬁP§PP€s'&FBt§ﬁE’ are 'P&FFg%Pnﬁ?r intraveppys,, \\R

spectrum (400, Mblg s GPERSOR! ynl 85" kat"aBPThe pu is appropriately

10 adjusted and isotonicity is achieved, for example, with
a sufficient quantity of sodium chloride or glucose.
The sterilization can be performed by heating or by any
other means which does not adversely affect the
composition.

15 It is clearly understood that all the
products entering into the compositions acécrding to
the invention should be pure and nontoxic for ﬁhe
quantities used.

The compositions may contain at least 0.01 %

20 of therapeutically active product. The quantity of
active product in a composition is such that a suitable
dosage can be pfescribed. Preferably, the compositions
are prepared such that a single dose contains about
0.01 to 1000 mg of active product for parenteral

25 administration.

The therapeutic treatment can be performed
concurrently with other therapeutic treatments

including antinecplastic drugs, monoclonal antibodies,
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coupling constants J in Hz): 1.14 (s, 3H -CHerr] in 16 or 17); 1.42
(m, 1H: -Hin 7); 1.76 and 2.31 (t and m 1H .15 each; CH err] of

cyclopropane); 2.07 (s, 3H -CHerr] in 18); 2.15 and 2.50 (broad d
and td, 1H each: CHerr]- in 6); 2.86 (s, 3H -COCH err] in 4); 2.28
antd 2.35 (m 1H each: -CHerr] in 14); 4.11 and 4.37 (d, 1H each:
-CH err] in 20jimmunotherépi®s( dr rddiotherapies ér/bicdogidal-H in 5); 4.88
20 (broad t, 1H -Hin 13); 5.09 (s, 1H -Hin 10); 5.66 (d, 1H
-Hin 2); 7. 51re[apop82|—lmmm.r Ttiec rejsponisie modi fieds :I.nclud?).] 7.61
[t, 1H. -OCOC[err]Herr] (-Hin 4)] 8.17 [d, 2H - err]H[erH

(-Hin 2 and 6pith no 1iqigqqﬁg bleinge dmpdded, 10ympkiokicee pod | [err] in
ppm uncoupled; 25 s =singlet, d = doublet; t = triplet;

quadrupl et): cytokipes quoé;ls)- ip@esleukiegg) hzeréna‘oep (e gleraﬁél C17):

32 ; gg 5t %'?G_{EF% %qsz?’déziﬂémhgga(d ggc pgent& whizh are u-cfuz. (CZ |
85 (d, Cg); éL &L C%’gﬁﬁﬂﬂép aﬁgP&?f 1§3n(§d(§¥ ab%b (d, C2);
o] 4 B B, Wl e ﬁgm»

-0Ccod err] H er glok nﬁlngﬁird; 3@&#@2 ge&is Y3ke n#|5§ stazr e new

products of genera st a signi I bitory
activity with geaspeals mecmfd}e%lama@al cyRllophoaphaside, Oﬁea Q&sm

t herapeutic properties which pern1t the treatnent of patients

10 chlorambucil, alkyl sulphonates such as busulfan,
nitrosoureas such as carmustine, lomustine, semustine
and streptozocin, triazenes such as dacarbazine,
antimetaboliﬁes such as folic acid analogues like
methotrexate, pyrimidine analogues such as fluorouracil

15 and cytarabine, purine analogues such as mercaptopurine
and'thicguanine, natural products like vinca alkaloids
such as vinblasﬁine, vincristine and vendesine,
epipodophyllotoxins such as etoposide and teniposide,
antibiotics such as dactinomycin, daunorubicin,

20 doxorubicin, bleomycin, plicamycin and mitomycin,
enzymes such as L-asparaginase, various agents such as
coordination complexes of platinum like cisplatin,
substituted ureas like hydroxyurea, methylhydrazine
derivatives such as procarbazine, adrenocbtical

25 suppressants such as mitotane and aminoglutethymide,
hormeones and antagonists such as adrenocorticosteroids
such as prednisone; progestins such as

hydroxyprogesterone caproate, methoxyprogesterone
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10 . havi ng pathol ogi cal conditions associated wi th abnor nal cel

proliferation. The pathol ogi cal conditions include t he abnormal cel
proliferation of malignant or nonmal i gnant cells of various tissues
and/ or organs, conprising, with no 4fmtation being inplied, nuscle,
15¢ .bone or connective tissues, the skin, brain, lungs, sex or gans,
t he | yhphati c aretatal apdsmegestralnacgtate, oestbbgenscasuth asiver, the
di gestive tract, pancreas and thyroid or adrenal glands. These

pat hol ogi cal diethydatilbestreinandsethynylestpadiolsiantioestregenurs, -
20 cancers of the ovary, breast, brain, prostate, colon, st omach,

ki dney or testPBFRsaskEpBexifen,  apdpandrogens such s oHeStRREPTONG

neur obl astoma, W/I ps' tunour, Hodgki n' s di sease, nel anomas, multiple

nyel omas, pr°?£§ﬁﬂ5?iEnﬁe8%38ﬁ¥53'5ﬁ8°ﬁﬁute or chronic granul ocytic

25 I hgmas. The new grodycts according to the inveptjon qoare

particﬁrgr y useful for ?ﬁé ?gﬁfnﬂﬂfdo#°gaﬁ5§FY§?9 ou Lg?ﬁ%’%b%?@. The
roducts accorgj - hg i ngJ S tgor retard

Fhe appearanceg%?graeng €o' BKELLOEnEDDn are tRSsdSER1LR fégﬁfe a

reappearance Oprl ﬁyﬂﬂEEQEOGEGQLmSQEdEEiQﬂéﬂ%&gﬁﬁ théfhpeutict hese

pat hol ogi cal conditions. . ucts according to the
I nvention can :espoﬁﬂeadﬂh3|aéﬂﬂﬁdviﬁyalEQ%kaﬂﬁg'ﬂoVﬁﬁboﬂézﬁoéﬁs adapted 5

to the chosen route of adm nistration which is preferably the
parenteral rouadmiffstpacioh, the particular product selected and the

10 characteristics specific to the subject toc be treated.
In general, the doses are those which are
therapeutically effective for the treatment of
disorders caused by abnormal cell proliferation. The
producte according to the invention can be administered

15 as often as necessary to obtain the desired therapeutic
effect. Some patients may respond rapidly to relatively
high or low doses, and then requi:e low or zero
maintenance doses. Generally, low doses will be used at
the beginning of the treatment ahd, if necessary,

20 increasingly higher doses will be administered until an
optimum effect is obtained. For other patients, it may
be necessary to administer maintenance doses 1 to 8
times per day, preferably 1 to 4 times according to the
physiological needs of the patient considered. It is

25 also possible that for certain patients it may be
‘necessary to use only one to twb daily administrations.

In man, the doses are generally betﬁeen 0.01

and 200 mg/kg. For intraperitoneal administration, the
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adm ni stration conprises intravenous, intraperitoneal, I nt ramuscul ar

or.Subcut aneous adm ni strations. I ntraperitoneal or intravenous
adm ni'stration is nore 10 particularly preferred. The
present invention also conprises p maceuti cal conpositions
cohtai_ning at |east one product of general formula (1) in a

sufficient quaddsdsy will geés@PiELly Ke wéed! LWWED &Hd VESE hdaky ddie) apy.
The 15 conpositions can be prepared according to the customary

met hods, Uusi NgpPEfefdbIP) HEHIEERCELS | £xid | 50 ans g adnd, still ashreants,
carriers or excipients. Suitable carriers I nclude diluents, sterile
aqueous nedi a spécificaldby, betweantDxand shd usylley. Foxf cinitavendus
conpositions are 20 provided in the form of aqueous solution. or
suspensi ons, oddmimistaationpl the ocdssed i ate ngonernilly rbetween Ol Mnd i ng
agents, colorants, preservatives or ~ stabilizers. The
choi ce of %dj USrma/kg andi ppreferablybcbetween Qct cand o @gH(kg Hnd,
solubility and the chem cal roperties of the product, the

particul ar nodetbil more 'Bﬁﬁiﬁ%ﬂgﬁ oh‘ﬁmeﬁoko‘%afrﬁ% i &% ¥ actice.
For parenteral agdm njstgatj] gueo

atj on, s of
45 nonaqu eTBLoePd b BFuthn%" e St Ehersn sthe mosk . For the

preparat | on of  nonaguegus SOLULLONG.Qhune enSYERPE' Elen "Gk Rk VeOCtabl €

route of administration, the patient’s weight, his

10 general state of health, his age and all factors which

may influence the efficacy of the treatment.
The following example illustrates a

composition according to the invention.
EXAMPLE

15 | 40 mg of the product obtained in Example 1
are dissolved in 1 em® of Emulphor EL 620 and 1 em® of
ethanol and then the solution is diluted by addition of

3 of physiological saline.

18 em
The composition is administered by perfusion

20 for 1 hour by introduction into physiological saline.

—
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sesane oil or paraffin'oil or injectable organic esters 5 such as et hyl

okegte can be used. The aqueous sterile sol utions may consist of a
s6l tition of a pharmaceutical Iy acceptable salt in solution in water.
The aqueous sof®'t94) 3684 suitable for inggavenous POT/IMRS31/10220AN i N
s@ far an the pHis appropriately 10 adpusted and isotonicity is

achi eved, for exanple, with a sufgnagMeit quantity of sodium chloride
“or glucose The sterilization can be perfornmed by heating or by any
ot her neans whi ch does nbt adNewstdxoids cuf geéemeral fommmdmsition. 15

It is clearly understood that all the products entering into the
conpositions according to t he igegenti o shoul d be pure and nontoxic
for the quanti ti hgﬁed e conpositions may
contain at |east 0.01 0 jf the ' ‘ i ve product. The
quantity of aCtIVE»QﬁgﬂEQ\ ' 5 such that a suitable
dosage can be prescri l#ed eferabv L QS are prepared
such that a single dose co I{ains abo : 014.a-2000 ny of active
product for parenteral 2 admi ni s AR = The

t herapeutic treatnent can be perfor S coQTocHgNtly with ot her
therapeutic treatnents I ncl-udi ng ant' éﬁ astlc drugs, nonocl onal
anti bodi es,

in which
R represents a hydrogen atom or an acetyl, alkoxyacetyl
5 or alkyl radical,
R, represents a benzoyl radical or a radical R,-0-CO- in
wvhich R, represents an alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, bicycloalkyl, phenyl or
heterocyclyl radical, and
10 Ar represents an aryl radical.

2. New derivatives according to claim 1 for
which:

R represents a hydrogen atom or an acetyl, alkoxyacetyl
or alkyl radical,

15 R, represents a benzoyl radical or a radical R,-0-CO in
which R, represents:

- a straight or branched alkyl radical
containing 1 to 8 carbon atoms, an alkenyl radical
containing 2 to 8 carbon atoms, an alkynyl radical

20 containing 3 to 8 carbon atoms, a cycloalkyl radical
containing 3 to 6 carbon atoﬁs, a cycloalkenyl radical

containing 4 to 6 carbon atoms or a bicycloalkyl

is Sheet Has Been Replaced

TN I




| munot het api es or radi ot herapi es or biol ogical response nodifiers.
The;response nodifiers include, with no limtation being inplied,
Iynphoklnes and cyt oki nes such as interleukins, interferons ([err]
[err] or [err]) 5 and TNF. O her chengéherapeutlc agents which are
usef ul in the treatnment of disorders®Caused by abnor mal

prol i feration ghasehlschithifling"s! Bondol LUkbah Qfoms, HEPEIZRERLASH

al kyl ating agents I ke nitrogen-nustar such as nmechl oretam ne

cycl ophospham Bgiagebpbaban1 apdsubfeGBba 80UAL orabyb Sul phonat es such
as busul fan ni trosoureaS such as carnmuStine, |onustine, senustine

and streptozocsiibstitdéfts; wHEBhaardagaeltibat or Aiff@teit] a6ROEeAS such
as folic acid anal ogues like nmet hotrexate, pyrimdi ne anal ogues such
as fluorouraci ErcfhShalegencytomsband, hparory sadioglss a&lkbxgs

mer capt opuri ne and t hi oguani ne, natural products |ike vinca al kal oi ds
such as vi bl azadhealsi contsindngalbdtocddearbon atoms, cdipdkiyppamihot oxi ns

- such as etop05|de and teni posi de, anti biotics such as dactinonycin,
daunor ubi ci n, Taéi se%aréauvhﬁchbpeghyslkylpppcaﬁycuqoahainﬂtbnyeuﬁ

enzynmes such as L-asparagi nase, various agents suc ordi nation
conpl exes of pF&FPﬁEnFFPRE'CP§BF£§§ﬁ3° ra 1°$&BstFPE?EﬂléP8a§‘8?E! 1s,

hyd | hyd h bazi ne,
adronovot | cal | 1-BiPoFeShYlceadiealfc (oRELFAL iﬁéuaﬁﬁiﬁﬁﬁﬁgéeﬁfé?ﬁynide,

B?égﬁ?iini?dpﬁﬁéégﬁPﬁét B 4" 1801 REEey [ RPREARR IR, BecHRRDER

et hoXyprpgest GELORE or by a phenylalkyl radical whose alkyl portion

l

contains 1 to 4 carbon atoms), cycloalkyl :adicals

containing 3 to 6 carbon atoms, cycloalkenyl radicals

containing 4 to 6 carbon atoms, phenyl radicals, cyano

radicals, carboxy radicals or  alkoxycarbonyl radicals
15 whose alkyl por;ion contains 1 to 4 carbon atoms,

- or a phenyl radical optionally substituted
by one or more radicals, which are identical or
different, chosen from alkyl radicals containing 1 to 4
~carbon atoms or alkoxy radicals containing 1 to 4

20 carbon atoms,

- or a saturated or unsaturated 5- or
6-membered nitrogen-containing heterocyclyl radical
optionally substituted'by one or more alkyi radicals
containing 1 to 4 carbon atoms,

25 it being understood that the cycloalkyl, cyéloalkenyl
or-bicycloﬁlkyl radicals may be optionally substituted
by one or more alkyl radicals containing 1 to 4 carbon

atoms, and
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47 acetate and negestrol acetate, oestrogens such as

di-et'hyl stil bestrol and ethynyl estradiol, antioestrogen such as

t anoxi fen, and androgens such as testosterone propi onate and

fl uoxynesterone. 5 The dosesSdsed for carrying out the nethods

aceording to the |nvent|on are those mhlc ermt a fp .§ a tic
treatnent or a maxi rrumt eﬁﬂﬁﬁﬁl‘n“ H’s@r Bie Fo b ¥Yaccor di ng

to the f f t t | gt dth
10 charactor YA ;9 Lﬁ ity apalsndind BY %@#?a%%%es%ﬁ f> P
£ effective for
'?he treat nent Q%%%ca‘ es 0‘? ﬁn’gﬁg‘&&w MBnGr mal rlg%l | feration. The
products accor @ngaztﬂ:hé h%e:lsﬁi?dp | C:l%:ﬂfe)a‘ﬂﬂdﬂ”ﬁt)g ed .ﬂ{;n s often as

necessary to obtain t 't her apeut | ¢ ect . Sone patlents may

respond rap dl uitkgryal atdal,y arylal)@]gh ﬁka,@/v @A38A L] Wigilgxgguire | ow

or zero mai nt enance doses.” Cenerally, I'ow doses will be used at

the begi nning eirylthils,cat xya.n(hydzfoiimﬂﬁﬂﬁr Werciipto, Eorandi,ngly higher
doses will be adm ni stered unt optimum effect is obtained. For
ot her patients;cylrnncylamindyatrﬁyﬁunﬂnpﬁ(nlhtnyuanhnnydumﬁuunance doses 1
to 8 times per day, preferably 1 to 4 tines according to the

physi ol ogi cal e ,ofaliylamincentdiadkyilexnisd, carbkexy)5 al so possible
that for certain patients it may be necessary to use only one to two

dai | y admi ni st adkexysarbonyl, carbamoyl, dialkylcarbamoyl, cyano,

10 nitro and trifluoromethyl radicals, it being understood
that the alkyl radicals and the alkyl portions of the
other radicals contain 1 to 4 carbon atoms, that the
alkenyl and alkynyl radicals contain 2 to 8 carbon
atoms and that the aryl radicals are phenyl or «- or

15 8-naphthyl radicals or alternatively Ar represents a
5-membered aromatic heterocyclic radical containing one
or more atoms, which are identical or different, chosen
from nitrogen, oxygen or sulphur atoms, optionally
substituted by one or more substitugnﬁs. which are

20 identical or different, chann from halogen atoms
(fluorine, chlorine, bromine or iodine) and alkyl
radicals containing 1 to 4 carbon atoms, aryl radicals
containing 6 to 1b carbon atoms, alkoxy radicals
containing 1 to 4 carbon atoms, aryloiy radicals

25 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
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In man, the doses are generally between 0.01 and 200 ng/ kg. For

I nt raperitoneal adm nistration, the

48 ° . doses will generally be between 0.1 and 100 ng/ kg and,

preferably, between 0.5 and 50 ng/kg and, ggtill nore specifically,
between 1 and 10 ng/ kg. For intravenous adm ni stration, the doses are

general |y bet wehich thahdeydl porlidh edntadnspucter abkxrbbat weems). 1 and 5
mg/ kg and, still nmore specifically, between 1 and 2 ng/kg. It is

underst ood t hamlkioxycadrbonydanimes ¢adicalss containdngr dptoake cdrbeage,
account shoul d be taken of the route of adm nistration, the patient's
weight, his leatomgenacyl siadicalis kceatainingslagge andaxbbnf atewmss whi ch
may i nfluence the efficacy of the treatnent. The foll ow ng

exanpl e il | ust axyvdsazbonyl redicedist ionwhich thegaryl: porkdednti on.
EXAMPLE 15 40 na of the product obtained in Exanple 1
are di ssol ved FRRtadmsc b tood Ocearbes, atomgsiocyanol ragieaip, Farboxy

A T AT R
perfusion 20 4 Qhsbr"¥We Winyl! pATEI0n Rontadnd 15k 496a3bot?! ' Ne-
atoms, dialkylcarbamoyl radicals in which each alkyl
portion contains 1 to 4 carbon atoms or alkoxycarbonyl
10 radicals in which the alkoxy portion contains 1 to 4
carbon atoms.

3. New derivatives according to claim 1,
for which R represents a hydrogen atom or an acetyl,
alkoxyacetyl or alkyl radical,lnl represents a benzoyl

15 radical or a radical R,-0-CO- in which R, represents a
t-butyl radical and Ar represents a phenyl radical.

4. Proceps for the preparation of a product
according to one of claims 1, 2 or 3, characterized in

that a product of general formula:

G40 o

HO»

HO s
OCOCgH;

20 in which G, represents a hydrogen atom or an acetyl,
alkoxyacetyl or alkyl radical or a hydroxy-protecting

group, is esterified by means of an acid of general
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- 49 CLAI M5 1. New t axoi ds of

general formul a: [err] inwhich 5 Rrepresents a
hydrogen atom or an acetyl, al koxyacetyl or al kyl radical, Rl err]
represents a benzoyl radical or a radical 5 err]-O-CO in which R err]
‘repPresents an al k I, al kenyl , al kynyl cycl oal kyl, cycl oal kenyl,
bi cycl-oal kyl , lay 10 het erocycl yl radical, and Ar represents
an aryl radical. 2. New derivatives according to claim1 for
whi ch: R represents a hydrogen a (N~@§P%§etyl, al koxyacetyl 15 or
al kyl radi cal, Rlerr] represents a oyl radical or a radical
Rerr]-O-COin which R err] m%% SO

Ry Ry

in which Ar and R, are defined as in one of claims 1, 2

or 3, R; represents a hydrogen atom or an alkoxy

radical containing 1 to 4 carbon atoms or an optionally
5 substituted aryl radical and R, represents a hydrogen

atom, to give a product of general formula:

G;-0 0

0
Ar ﬂ\\
h\ Qi

Ry-N_ O

HO

Ra Ra OCOCgH;5

in which Ar, R and R, are defined as in one of claims

1, 2 or 3, R;, R, and G; are defined as above, which is

treated in acidic medium to give a product of general
10 formula:

G1°° 0
Ri-NH ¢

QO

[« 111Y
-

HO z
OCOCgH;

in which Ar, R, and G, are defined as above, and then

the protecting group G, is optionally replaced by a

R —
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50 - a straight or branched al kyl radical containing 1
to.8 carbon atons, an al kenyl radical containing 2 to 8 carbon atons,
an al Kynyl radical containing 3 to 8 carbon atonms, a cycl oal kyl

radical 5 containing 3 to 6 carbon atos®, a cycl oal kenyl radi cal
cofitdining 4 to 6 carbon atons or a bicycl oal kyl radi cal containing 7
to 10 carbon ab¥fFogencssomaandatbe produetngbtpinedaipyisabstedut ed by one
or more substituents, which are identical or different, chosen 10
from hal ogen atons and hydr oxPregessamecogdingyto claimdfiecal s containing 1

to 4 carbon atogs, diaIEyIanino radi cal s in which each al kyl portion
contains 1 to Fharacterized ipothat, the, patesifiaatien igorFaRsiedoout

dicals, - pi ' di cal ' | | bst | d
bosi t1on 4 by &¥ BeBBa"PiiEhel Heak gty the, grabedpes beibd chrrhed by o
h | al k ' | ky| [ ont ai 1 :
Brons) - oyEl oaPkE LPadRs pEestncl®ps & cppdeneify' fafds;chinpg Ebea"
cycl oal kenyl réﬂkﬁ@hiiﬁidef Qﬁatégﬂbﬂﬂvé EQ:POSQEBQ“ EOHE’BQEQQinag
cal's y a cal s

radicals, cyano 20 radicals, carboxy radical's or al koxycarbonyl ra
-whose al kyl poagear éﬁBb&hnEr&mFQminBﬁQPQBiﬁBQ”En an organic solventOl 2

phenyl radical optionally substituted y one or nore radicals, which
are identical 6hosen from ethers, ketones, esters, nitriles,
aliphatic hydrocarbons, halogenated aliphatic
10 hydrocarbons and aromatic hydrocarbons at a temperature
of between -10 and S80°C.

6. Process according to claim 4,
characterized in that the esterification by means of
the anhydride is carried out in the presence of an

15 activating agent chosen from aminopyridines in an
organic solvent chosen from ethers, esters, ketones,
nitriles, aliphatic hydrocarbons, halogenated aliphatic
hydrocarbons and aromatic hydrocarbons at a temperature
of between 0 and 90°C.

20 7. Process according to claim 4,
characterized in that the esterification is carried out

" by means of a halide or an anhydride with an aliphatic
or aromatic acid, optionally prepared in situ, the
procedure being carried out in the presence of a base

25 chosen from tertiary aliphatic amines in an organic
solvent chosen from ethers, esters, ketones, nitriles,
aliphatic hydrocarbons, halogenated aliphatic

hydrocarbons and aromatic hydrocarbons at a temperature
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51 different, chosen fromal kyl radicals containing 1 to 4 car bon
atonms or al koxy radicals containing 1 to 4 car bon at ons,

- or a saturated or unsaturated 5- or 5 6- menber ed nitrogen-containi ng
het erocycl yl radi cal optionally subs®®tuted by one or nore al kyl

radi cal s containing 1 to 4 carbon.atons, It being understood that
the cycl oal kyl & Pet¥eepe @ and 80°G. pj cycl oal kyl radicals may be
optionally substituted %P b¥}one or nore alkyl radicals containing 1 to 4
car bon atoms, and ®°° rocess accgyr r & §39 Bmenyl or a- or

adcal o chos SRAFRGOTAER AP HheLaeid: Ereptmant, 2p FREBAORRCT
odine) and ol 0y meldiPRY wn spoebitiile Bl o OLRl K4 mplbigikc
;gﬁr %l , al kil ami%&egﬁ:gl‘:sipa%%?gﬁlb@?x%% ”%%CE%%% ag]r?;?lez' car banoyl ,
inder Stoad et Che el ko g S one of the
ot her radi cal scharaziterizied 4nCaHaeN theO@eid i3t choden from
| hydrochloric, sulphﬁric, acetic, methanesulphonic,
trifluoromethanesulphonic and p-toluenesulphonic acids,
10 used alcone or in the form of a mixture.
10. Process according to claim 8,
characterized in that the solvent is chosen from
alcohols, ethers, esters, halogenated aliphatic
hydrocarbons, aromatic hydrocarbons and nitriles.
15 11. Process according teo claim 4,
characterized in that the replacement by a hydrogen
atom of the protecting group G,, when it represents a
2,2,2-trichloroethoxycarbonyl or 2-(2-trichloromethyl-
propoxy) carbonyl radicil, is carried out by treatment
20 using zinc, optionally combined with copper, in the
presence of acetic acid at a temperature of between 30
and 60°C or by means of an inorganic or organic acid
such as hydrochloric acid or acetic acid in solution in
an aliphatic alcohol containing'l to 3 carbon atoms or
25 an aliphatic ester such as ethyl acetate, isopropyl
acetate or n-butyl acetate in the presence of zinc
optionally combined with copper, and, when it

represents an alkoxyacetyl radical, by treatment in

e
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52 al kenyl and al kynyl radicals contain 2 to 8 carbon atons and
t hat: the aryl radicals are phenyl or a- or b- napht hyl radicals or
alternatively Ar represents a 5-nmenbered aronmatic heterocyclic radical
containing one 5 or nore atoms, which aP® identical or different, chosen

fromni trogen, n or sul phyr atons, optionally, substituted by one
or noré substi ,nm%#'&}v means; o ammonda 7 AFUERB-chosen from

hal f.l i ng, chlorine, b ' i odi | 10
o o Mo H A W B M, Sk A Y 10
10 carbon atonﬁ_‘,reag r.adi : r]}dag 'linn%ejthwmi (X1 l;on at ons,

|.s
. ny” a zé. c :
aryl oxy radicals contal M ng 1% car bon~atons, am no radical s,

al kyl am no radit@ﬁ%qﬂ&é dgP Foear bon atons, 15 dial kyl am no
al ky

radi cals in which eac portion contains 1 to 4 carbon atons,
acylamno madicals in 12, Mprdeddif £/ e Prieparatilosl BT b produet bon
at ons, al koxycar bonyl am no radicals containing 1 to 4 carbon

atons, acyl racicetximnits B of (1102 0T, chiravterdyed iy
radicals in which the aryl portion contains 6 to 10 carbon atons,
cyano radi cal s thadr moproduct cfhigjexeral Eodmulms radi cal s, al kyl car banoyl
radi cal s I n which the alkyl portion contains-1 to 4 carbon

53 G4-0 0

HQOuun

HO H
OCOC4H;
in which G, represents a hydrogen atom or an acetyl,

alkoxyacetyl or alkyl radical or a hydroxy-protecting

10 group, is esterified by means of an acid of general

formula:
Ar “‘COOH
R¢-N o
Ry Ry

in which Ar and R, are defined as in one of claims 1, 2
or 3 and R; and R,, which are identical or different,
represent an alkyl radical containing 1 to 4 carbon
15 atoms or an aralkyl radical whose alkyl portion
contains 1 to 4 carbon atoms or an aryi radical, or
alternatively Ra' represents a trihalomethyl radical or

a phenyl radical substituted by a trihalomethyl radical
//

et Has Been Replaced

T



atons, dial kyl carbanoyl radicals in which each al kyl portion contains

1 Q0 4 carbon atons or al koxycar bonyl radi cals in which the al koxy
portion contains 1 to 4 carbon atons. 5 3. New
derjvatives according to claim1, f which R represents a hydrogen
atom.or an acetyl al koxyacetyl or al'kyl radical, R err] represents a
benzoy r¥prasetdl ﬁ@%ﬁ an R ta-RataoRIgSRNt S a
t-butyl rad|cal ang%Ar fepresents a 10 ¥ Q

New derivative sifd ® difedn,0 togiithel -im: the caWoﬁh.Bohe%esmba an acetyl

radical, R err] represents a radical Rerr]-OCO in which Rerr]
represents a t-théylare attachbidala and ¢y 7-Snderdd rnglctd giad,cal .

5. New derivative according to claim1l1, for 15 which R represents an
acetyl radical affjer rirestmerseris acidic mdiivmyla prdidudit fd ganerAad esent s
a phenyl radical. 6. New derivative according to Claiml1,
for dhrc#qrﬂuk#esents a hydrogen atom R[err] represents a

radical Rerr]- in which Rlerr] represents a t-butyl 20 radical and
Ar represents a phenyl radi cal . G.-0 7.0 New derivative
according to claim1, for whi ch R repre\entd]a,hydrogen atom Rferr]

represents a benzoyl radi cal Qand Ar repf eseni\ phenyl radi cal .
54 . Proce for t e prep bduct
according to one of cl ai ns c ma
oH : 0
/ H
s OCOCH3
OCOCgHs

in which.Ar is defined as in one of claims 1, 2 or 3
and G; is defined as above, which is aeylated by means
of benzoyl chloride or a reactive derivative of general
formula:

10 R,-0-CO-X
in which R, ie defined as in one of claims 1, 2 or 3
and X represents a halogen atom or a residue -O-R, or
-0-C0-0-R,, and then the protecting group G, is
replaced, if necessary, by a hydrogen etam, and the

15 product cobtained is isolated.

13, .Proceas according to claim 12,
characterized in that the esterification is carried out
by means of the free acid, the procedure being carried
out in the presence of a condensing agent chosen from

20 carbodiimides and reactive carbonates and an activating
agent chosen from aminopyridines in an organic solvent

chosen from ethers, ketonee, esters, nitriles,
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that a product of general fdrnula: [err] in which Jerr]

represents a hydrogen atomor an acetyl, 5 alkoxyacetyl or alkyl radical
or a hydroxy-protecting group, is esggrified by neans of an acid of
gener al formul a: [err] i n which

e B e, sk abelf apppafe ™ e
0001001 1 ye BB 05t M ool B Ui 2 Uil
55 [err] of between -10 and 90°C. '

14. Process according to claim 12,

5 characterized in that the esterification by means of
the anhydride is carried out in the presence of an
activating agent chosen from aminopyridines in an
organic solvent chosen from ethers, esters, ketones,
nitriles, aliphatic hydrocarbonu, halogenated aliphatic

10 hydrocarbons and aromatic hydrocarbons at a temperature
of between 0 and 50°C.

15. Process according to claim 12,
characterized in that the esterification is carried out
by means of a halide or an anhydride with an aliphatic

15 or aromatic acid, optiocnally prepared in situ, the
procedure being carried out in'the presence of a base
chosen from tertiary aliphatic amines in an organic
solvent chosen from ethers, esters, ketones, nitriles,
aliphatic hydrocarbons, halogenated aliphatic

20 hydrocarbons and aromatic hydrocarbons at a temperature

| of between 0 and 80°C.

16. Process according to claim 12,
characterized in that the acid treatment is carried out
by means of an inorganic or organic acid in an organic

25 solvent at a temperature of between 0 and 50°C.

17. Process according to claim 16,

characterized in that the acid is chosen from

hydrochloric, sulphuric and formic acids.
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in which Ar, Rand R err] are defined as in one of clains 1 to 7,

Rlerr], Rerr] and Jerr] are defined as above, which is treated in
acidic mediumto give a product of general formul a:

[err] 5 in which Ar, Rerr] ang961err] are defined as above, and
thn_ the protecting group Jerr] is Optionally replaced by a

ydrogen atom-and the pregduct Loed ahSel atgdey 1 9.
Process according to cIa?§f8,ngkghghgfgéfg??éeg iﬁ ? gt fﬁe esterification

is carried OUtcthacﬂﬁriﬁﬁaséﬂfthhﬂ thecsdiient! 18 enesedugeolci ng carried
out in the presence of '‘a condensi ng agent chosen from car bodi i m des

and reactive caleeRalsscontaldningt 1Vebi BJcarbonagesischosen from
am nopyridines in an organi c sol vent

56 chosen from et heas,. kproeess aetordingi toi edaim 12, aliphatic
hydr ocar bons, hal ogenated al i phatic - hydrocarbons and aromatic
hydr ocar boBs atharaetprizedr dn that the acylation is carried out in
an inert organic solvent in the presence of an
inorganic or organic base.
20. Process according to claim 19,
characterized in that the inert organié solvent is
10 chosen from esters and halogenated aliphatic
hydrocarbons.
21. Process according to one of claims 18,
19 or 20, characterized in that the procedure is
carried out at a temperature of between 0 and 50°C.
15 22. Process according to claim 12,
characterized in that the replacement by a hydrogen
atom of the protecting group G,, when it represents a
2,2,2-trichloroethoxycarbonyl or 2-(2-trichloromethyl-
propoxy) carbonyl radical, is carried out by treatﬁent
20 using zinc, optionally combined with copper, in the
presence of acetic acid at a temperature of between 30
and 60°C or by means of an inorganic or organic acid
such as hydrochloric acid or acetic aéid in solution in
an aliphatic alcohol containing 1 to 3 carbon atoms or
25 an aliphatic ester such as ethyl acetate, isopropyl
acetate or n-butyl acetate in the presence of zinc
optionally combined with copper, or, when it fepresents

an alkoxy acetyl radical, by treatment in alkaline

e —
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of between -10 and 90[err]C. 5 10. Process according to claim

8, ¢, characterized in that the esterification by neans of t he
anhydride is carried out in the presence of an activating agent
chosen from am nopyridines in an or i c solvent chosen from ethers,

esters, ketones, 10 nitriles, aliphatic hydrocarbons, hal ogenated

al i phatic méwﬂmﬁ R0k £ Sle ARRBH 4 mckmmahaﬂcemaw e

of between 0 and 90[err 11. " Process according to claim

8, - charadterd Zﬁdnpélrié\@ée tdFod 1166 140 TR idO by Treutineift Asing a by
means of a halide or an anhydride with an aliphatic or aromatic acid,
optionally preparr halidé Win tdiethanol tpmcahy&-dmm alose kb RO0°C.N t he
presence of a base chosen fromtertiary aliphatic am nes in an
organic sol vent chdd®n fProcetscior tivd @repdmtioss ofia mrasyct 20

al i phati c hydrocarbons, hal ogenated aliphatic hydr ocar bons and

aromatic hykir oRaRAAing to (anmeafitqiainms 1, bfom&mﬂd}!ﬂ%m%r#’} C.
12. Process accqrding to claimS8,

57  charactiat & REPduas of genexnl femmidn: is carried out by
means of an inorganic or organic acid in an organic solvent at a
tenmperature of between -10 and 60[ eBn} 0 13. Process

according to claim12,

HOun

HO H

OCOC4Hs

in which G; represents a hydrogen atom or an acetyl
radical or a hydroxy-protecting group, is esterified by .

means of an acid of general formula:

R COOH
Ar '0-G;

10 in which Ar and R; are defined as in one of claims 1, 2
or 3 and G, represents a hydroxy-protecting group, or
of an activated derivative of this acid, to give a

product of general formula:

eet Has Been Replaced
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5 characterized in that the acid is chosen from hydrochl oric,

sul phuric, acetic, nethanesul phonic, trifluoronet hanesul phoni ¢ and

p-t ol uenesul phoni ¢ aci ds, used al one.,or in the formof a m xture.

14. Process according to claim12, = 10 c 4 acterized in that the solvent is

hd f , L od & haded
e A b i, MR i N,

hydr ocar bons, rodar dons and ni

‘Process accor (Bf}%éé%%% éo%é%%se Gp"r .ﬂ‘d‘l%’[ﬁ’d}g@d g}n,&bag—\:ﬁhacpapbgpc'anent

by a hydrogen _ otecting group err], en it represents
a 2, 2, 2-Ryd £l e Ot X Verdd DKW | priducd obtd e ripeidulated.

propoxy) carbonyl radical, is carried out by treatnent usi ng zinc,

optionally conbined witlRgoptocéss (dcording e ¥ @3 acetic acid at a
tenperature of between 30 20 and 60[err]C or by nmeans of an inorganic or
organi c a8 d characterized ulrekit the exterificatdon imicarriedhiont on in
an aliphatic alcohol containing 1 to 3 carbon atons or an alufhatic
ester such as by Iméanscofitthe | Eope ggdd, the procedure being carrie

58 acetate or n-butyl acetate in the presence of zinc optionally
conbi ned wit h @&ppie  theprepence (of a cq’@&m s‘%P'éIMFa’tefE;mradi cal ,
by treatnent in -al kali ne pedi um pby neans of ammonia in eous- 5
al cohol i ¢ meditARRRALIRINPR 3¢ Eeasbive (RAThRALES Qﬁéwn acty ﬁre%%ent

using a zine rﬁ%éé%#éﬂbé@%r‘éﬁi f%iébpyridinea in an organic solvent

10 chosen from ethers, ketones, esters, nitriles,
aliphatic ﬁydrocarbons, halogenated aliphatic
hydrocarbons and aromatic hydrocarbons at a temperature
of between -10 and 90°C.

25. Process according to claim 23,

15 characterized in that the esterification by means of
the anhydride is carried out in the presence of an
activating agent chosen from aminopyridines in an
organic solvent chosen from ethers, esters, ketones,
nitriles, aliphatic hydrocarbons, halogenated aliphatic

20 hydrocarboné and aromatic hydrocarbons at a temperature
of between 0 and 950°C. |

26. Process according to claim 23,
characterized in that the esterification is carried out
by means of a halide or an anhydride with an aliphatic

25 or aromatic ncid, opticnally prepared in situ, the
procedure being carried out in the presence of a base
chosen from tertiary aliphatic amines in an organic

solvent chosen from ethers, esters, ketones, nitriles,
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tenperature close to 20[err]C 16. Process for the
preparation of a product according to one of clainms 1 to 7,
characterized in 10 that a product of ggneral fornula:

[err] in which err] represents a hydrogen atom or an

acétyrl, A KIPWRELE Vihy@Fodd Kydns Ath£Pbgéated I pRati®t ecti ng

group, is esterified by neans of an aci d of gener al fornmul a:

[err]. hydrocarbons and aromatic hydrocd&ibons at la \tempersturs
Rlerr] are defined as in one of clains 1 to 7 and Rlerr] and Rerr]
whi ch are identofdbetweenfdcandt80°C. represent an al kyl radical
-containing 1 to 4 carbon atons or an aral kyl radical whose al kyl
portion 5 contains 1 t374 cRrocessitaceonding mwlsmi%y or

alternatively R3 represents a trihal onethyl radical or {g%
radi cal sub®ti t¢haEaeyerised nin cthatthe Xeplacement of 'th%rl?*]' nts a

hydr ogen ato or alternatlvel R3 and err] for et he mnth t he
o am o SHERs G and ) bY bydrogen atons is GarriedSult’by

treatment with zinc, optionally combined with copper,
in the presence of acetic acid at a temperature of
between 30 and 60°C or by means of an inorganic or

10 organic acid such as hydrochloric acid or acetic acid
in solution in an aliphatic alcohol containing 1 to 3
carbon atoms or an aliphatic ester such as ethyl
acetate, isopropyl acetate'o:-n-butyl acetate in the
presence of zinc optionally combined with copper, when

15 G, and G; represent a 2,2,2-trichlofoethcxycarbonyl or
2-(2-trichlorohethylpropoxy)carbonyl radical, or by
treatment in acidic medium such as for example
hydrochloric acid in solution in an aliphatic alcochol
containing 1 to 3 carbon atoms (methanol, ethanol,

.20 propanol or isopropancl) or agueous hydrofluoric acid

| at a temperature of between 0 and 40°C when G,
represents silylated radical or an acetal residue,
followed by the replacement of the protecting group G,
by treatment using zinc, optionally combined with

25 copper, in the presence of aéetic acid at a temperature
of between 30 and 60°C or by means of an inorganic or
organic acid such as hydrochloric acid or acetic acid

in solution in an aliphatic alcohol containing 1 to 3
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10 are attached, a 4- to 7-nmenbered ring, to give, after t r eat ment
I nfaci dic nmedium a product of general fornmul a: : I n
which'Ar is defined as in one of clains 1. to 7 and Jerr] i s defined
as.above, which is acylated by neans of 3 benzoyl chloride or a
reactive derivgﬁive_of

I f la: _
Rerr]-0 CO X *bon ?ﬁgﬁﬁféﬁ 22 ?%18§$€%ggegge¥n'%ﬁ% 3 s 1 to 7 and
X o 6 Jolt t I
atomor a resi?iﬁ%te F{%??frg?yl ‘c‘gtftxff}é%%¥?¥%raﬁéefﬁgﬁﬁ?ﬁgﬁgrggggting
' | dth
b1 oduct ot ai REePERP CPEERe gpelSAZEEydontlnda YL IERALTIORL, '€
claim 16, whéRE A€+ &féht & w?&ﬁﬁ&s&@ﬂ ff‘ﬁédﬂ’]' iy carried out

by neans of the free acid, the proc eing carrie " out in the
presence 0§ a trestmenhtlinlaTkalins Alediel) by meass &P Canidnies Hwd reactive

carbonates and an activating .
aquecus-alcoholic medium at a temperature close to 20°C
or by treatment using a zinc halide in methancl at a
temperature close to 20°C.

28. Process according to claim 23,
10 characterized in that when G; represents a radical

-CH,-Ph, the replacement of the group by a hydrogen
atom is carried out by hydrogerolysis, after replacing

the protecting group G, under the conditions of claim 27.

'29. New taxoid of general formula:

G;-0 0

HO

HO

15 in which G; represents a hydrogen atom or an acetyl,
alkoxyacetyl or alkyl radical or a hydroxy-protecting
group.

30. Pharmaceutical composition characterized
in that it contains at least one product according to

20 one of claims 1, 2 or 3, in combination with one or
more pharmaceutically acceptable products, whether

inert or physiologically active.
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10 agent chosen from am nopyridines in an organic sol vent chosen

fromethers, ketones, esters, nitriles, al i phati c hydrocarbons,

hal ogenat ed al i phatic hydr ocar bons and aronmati c hydrocarbons at a
tenperature WO 94i/1B&S5dcen -10 and 90[e64]C. 15 PCT/FR93140120} ocess
actording to claim 16, characterized in that the esterification by
means of the anhydride is carriedCRAIMEn t he presence of an

-activating agent chosen from am nopyridines_in an orggnlg iglvent

chosen from et HEeseiyede by the: Internagdonal; Office op L Mare 94

hydr ocar bons, hal ogenated al.i phatic hydr gcarhons apd,aro e

hydr ocar bons aﬂlé-g@nﬁéﬁétGﬂéims 4'7@f3§e9ﬂ§eﬁ40‘936290FgFﬁfC.HE&B'

19. Process ac&grdi gato
r

claim16, _ .
61 char ac Pn“Pﬁanﬁﬁg'?@FEFFPPFQPFGH Bs324, PP A8.F67 by
means of achali r an.anhydride w n_all tic or aromatic acid,
optionallyspre8g$€% F§.§FFh¥th€ng'&:Q&?o@@@ﬂ?@ being carried out in the
presence of a base 5 chosen fromtertiary aliphatic amnes in an organic
sol vent chosen fromethers, esters, ketones, nitriles, al i phatic

hydrocarbons, hal ogenateq al i gfgs it‘ixfoida Rl Jen@raqNEopamh1aomat i
0

hydr ocarbons at a tenperature between 0 and 80[err]C. 10
20. Process according to claim 16, R-O chargcterized in that the acid

treatnent is carried out

Ri-NH o This Sheet Has Been Re;ilaced

O

in which
R represents a hydrogen atom or an acetyl, alkoxyacetyl
or alkyl radical,

10 R, represents a benzoyl radical or a radical R,-0-CO- in
which R, represents an alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, bicycloalkyl, phenyl or
heterocyclyl radical, and
Ar represents an aryl radical.

15 ' 2. New derivatives according to claim 1 for
which:

R represents a hydrogen atom or an acetyl, alkoxyacetyl
or alkyl radical,

R, represents a benzoyl radical or a radical R,-0-CO in

20 which R, represents:
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by means of an inorganic or organic acid in an organic Begn Replaced
tenperature of between 0 and 50[err]C. 21. Pro \
according to claim?20, 15 characterized in that the acid |s Cc

hydrochl oric, sul phuric and form c aci ds.65 ces

actording to claim 20, characterlzed in that the solvent S chosen
~~from - al cohol s contalhlngr!igbt3°EabbﬁhchsénslkY20=ldical

‘Process accordlqg to claim 16, characterized in that the acylatlon S

carried out ircontaining;hcte 8rgarbensetoms; &n ahkenyl eadical an

ase 62

Ezor%?gegsgracﬁg?g?ﬁ@ PG ¢| tPnfosarbon atems, an alkypyl ¥adicale jnert
hyar ocar bons. ehfaining S°88Ts (&G KESmer ¢ FrEfEATbAE aaffdl - oo
23 24 h ' [

tonperaturs oreoafALatag § E83K LaPhBh KEGHE” & Seycloa1fgiy) Fadital!

according 10 chahghdiing ¢ tooboRFboh! Elmk ot B bibfeiskiRpe™Nt bY 2

hydrogen 10 at om of e protecting group represents a
2,2, 2-trichl orpg81exy CosROAVhiING T -€S-161 CRLPER"EESNE; these radicals

propoxy)carbonyl radical, is carried out by treatnent

being optionally substituted by one or more
substituents, which are identical or different, chosen

10 from halogen atoms and hydroxy radicals, alkoxy
radicals containing 1 to 4 carbon atoms, dialkylamino
radicals in which each alkyl portion contains 1 to 4
carbon atoms, piperidino radicals, morpholino radicals,
l-piperazinyl radicals (optionally -ubgtituted at

15 position 4 by an alkyl radical containing 1 to 4 carbon
atoms or by a phenylalkyl radical whose alkyl portion
contains 1 to 4 carbon atoms), cycloalkyl radicals
containing 3 to 6 carbon atoms, cycloalkenyl radicals
containing 4 to 6 carbon atoms, phenyl radicals, cyano

20 radicals, carboxy radicals or alkoxycarbonyl radicals
whose alkyl portion contains 1 to 4 carbon atoms,

- or a phenyl radical optionally substituted
by one or more radicals, which are identical or
different, chosen ffam alkyl radicals containing 1 to 4

25 carbon atoms or alkoxy radicals coﬁtaining 1l to 4
carbon atoms,

- or a saturated or unsaturated 5- or

MODIFIED SEEET (ARTICLE 19)
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using zinc, optionally conbined with copper, in the pr eEfiyBheet Hbs Been Replaced
r

acetic acid at a tenperature of between 30 15 and 60[err]C
of an inorganic or organic acid such_as hydrochl oric aci
acid in solution in an aliphatic al®bhol containing 1 to'3 carbon

CEnE. i bhat | :
:e’rg’:;t d e rgreted al tioas- cracaiing HeveRse iy SRESHY |
~Ttonbi ned wt , i
adical, by o reRere LR aYREF b ed By Gt on e B A RER | |
aqueous- al COhO%&&g{’fgiﬁ'S‘l to 4aéuabé§n£>€5ﬂyre close to 20[err] C or by
a

tr?ﬁtnert ;Jsin1 | 63 zinc halide in
nmet hanol at a §enpgs Op o) ' ss for
preparing a conpounda%gaﬁa? ?€§%%Ia:_éféééféycl°'1k?1' cycfﬁi}ﬁ? ich Ar
and R[ err]gar eofsp eyt 1661ky1 Ctad {edl 8 Eay 5é 'dpEivhaly Rhibstituteds
defined in claim3 or claim 13, which process conprises starting with
a conpound of Hpronéadr h6télalkyl radicals containing 1 to 4 carbon

atoms, and
Ar represents a phenyl or a- or b-naphthyl
radical optionally substituted by one or more atoms or

10 radicals, chosen from halogen atoms (fluorine,
chlorine, bromine, or iodine) and alkyl, alkenyl,
alkynyl, aryl, arylalkyl, alkoxy, alkylthio, aryloxy,
arylthio, hydroxy, hydroxyalkyl, mercapto, formyl,
acyl, acylamino, aroylamino, alkoxycarbonylamino,

15 amino, alkylamino, dialkylamino, carboxy,
alkoxycarbonyl, carbamoyl, dialkylcarbamoyl, cyano,
nitro and trifluoromethyl radicals, it being understood
that the alkyl radicals and the alkyl portions of the
other radicals contain 1 to 4 carbon atoms, that the

20 alkenyl and alkynyl radicals contain 2 to 8 carbon
atoms and that the aryl radicals are phenyl or a- or
b-naphthyl radicals or alternatively Ar represents a
lS-membered aromatic heterocyclic radical containing one
or more atoms, which are identical or different, chosen

25 from nitrogen, oxygen or sulphur atoms, optionally
substituted by ocne or more substituents, which are

idgntical or different, chosen from halogen atoms

MODIFIED SHEET (ARTICLE 19)
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in which Ar, Rlerr], Rerr] and Rlerr] are as defh “ ?#]
represents a hydroxy protecting group and G [err] an acetyl
or al koxyacetyl radical having 1 to 6 carggn

hydr oxy- protecti ng group, replacing t he protectlng groups G [err] and

opTi on.al I y G [e(rfrl]u ) h dr orine, h%'t o%‘) of ri%%tlg;g &Q@ Q‘im“”d obt ai ned

-"of forhul a:

Eigrzlr]ned above, it iﬁ:al;‘ M%‘éﬁﬁor@g%’t ]ﬁaneﬁﬂom C acr grzlﬁ\‘/lg'{clr‘d\}esa;ﬁdas
t hen tr eatdet i e ' LYY o Wainiied .%nrsor Hidxy radicals

[err]
containing 1 to 4 carbon atoms, aryloxy :adicala

5 containing 6 to 10 carbon atoms, amino radicals,
alkylaminc 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 carbon atoms,

10 alkoxycarbonylamino tadicall 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 radicals, carboxy
radicals, carbamoyl radicals, alkylcarbamoyl radicals

15 in which the alkyl portion contains 1 to 4 carbon
atoms, dialkyicarﬁamoyl radicals in which each alkyl
portion contains 1 to 4 carbon atoms or alkoxycarbonyl
radicals in which the alkoxy portion contains 1 to 4
carbon atoms.

20 3. New derivatives according to claim 1,
for which R represents a hydrogen.atam or an acetyl,
alkoxyacetyl or alkyl radical, R; represents a benzoyl
radical or a radical R,-0-CO- in which R, represents a
t-butyl radical and Ar represents a phenyl radical.

25 4. New derivative according to claim 1, for
which R represents an acetyl radical, R, represents a
radical R,-0-CO- in which R, represents a t-butyl

MODIFIED SHEET (ARTICLE 19)
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in which Ar, Rerr], Rerr], Rerr] and Jerr] are as defined above, with
5 van alkali nmetal halide or an alkali netal azide or a quat ernary
anmoni.um salt or an al kali netal phosphaig to obtain the compound of
formula (11). 28. Process qor the preparation of a product

.M,acconding to OP?&?Laf'QﬁHEa} LQpZaaSQ@iaftfﬁLﬁﬁf }g%%é?%o that a product of

general formula: rr]j

‘in which Jerr] represengs a ﬁggrag?£v§£gogOgc@arQQEQY£o claimdifafopr a
I ed by

hydr 6xy- protecting group, is esteri nmeans of an acid of genera

formul a: . which R representbCahlacetyl radiéfal)ir| réprewerdiera] are
defined as in one of clainms 1 to 5 7 and G3 represents a

hydr oxy- pr ot eréﬁﬁc?]lOﬂﬁdiailoinanAr repfébuntedadphenyl i vadbéalhis acid,
to give a product o
5 6. New derivative according to Claim 1, for
which R represénts a hydrogen atom, R, represents a
radical R,-0-CO- in which R, represents a t-butyl
radical and Ar represents a phenyl radical.
7. New derivative according to claim 1, for
10 which R represents a hydrogen atom, R, represents a
benzoyl radical and Ar represents a phenyl radical.
8. Process for the p:eparition of a product
according to one of claims i to 7, characterized in

that a product of general formula:

G4-0 0

HO

Ho:
HO OCOCH;

0COC¢Hs

15 in which G, represents a hydrogen atom or an acetyl,
alkoxyacetyl or alkyl fadical or a hydroxy-protecting
group, is esterified by means of an acid of general

formula:

. This Sheet Has Been Replaced
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general formula: [err] _ in which Ar, Rerr], Gerr] and

derr] are defined as above, whose protecting groups GS’dHU optional Ty
GlL are replaced by a 10 hydrogen atom and the product obtg] gﬂH%Ekﬁﬂllmxd

i sol at ed. 69
Process according to claim 28 characterized |n that th ‘I“L“I mml
~esterification is carried out ' neamﬁQﬂche free acid,
procedure being carried out int "esence of a conden5|ng agent
chosen from 5 carbodiimdes and rgac{ive\carbonates and an activating
agent chosen from am nopyridi nes i nT&N\Qr i c sol vent chosen from
et hers, ketones, esters, nitriles, al i phatic hydrocarbons,
hal ogenat ed al i phatic hydrocarbn s @&y aromatic hydrocarbons at a
tenperature 10 of between -10 and 90[err]C. 30. Process

according o gWARh ar ana H1°636 ddrila’ e’ I8 ohliC o ESathCd! k" bY

means of t he an carri ed out e presence o

“activating ageyt g;h%s&efsrea@sam B%X-Bb‘lh“‘i%oh“oi-“an alkoxy radical

containing 1 to 4 carbon atoms or an optionally

substituted aryl radical and R, represents a hydrogen

5 atom, to give a product of general formula:

G4-0
0
Ar \‘U\
v Qi
Ry-N_ _O
R:><; RO = 7 ococw,
3§ T4 OCOCgH;

in which Ar, R and R, are defined as in one of claims 1
to 7, R;, R, and G; are defined as above, which is
treated in acidic medium to give a product of general

formula:

OCOC¢H;

10 in which Ar, R, and G, are defined as above, and then

the protecting group G; is optionally replaced by a

MODIFIED SHEET (ARTICLE 19)
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15 organi c solvent chosen fromethers, esters, ket oneHisSheet HadBebr RdoBiSed

al i phati c hydrocarbons, hal ogenated aliphatic hyd
aromat irc hydrocarbons at a tenperature of between ﬂ 3”
31.. Process according to claim28, 20 chgpacterized

esTerification is carried out by means of a halide or an anhydrlde

oWwith an ali phatiy@rogen @itcll Qi ithe? Prbaudit! iobtalined igrdselatteasi tu, the
- procedure being carried out in the presence of a base

67 chosen fromtertg.ary raddesat atcddding ite @1adkg®)i C sol vent
chosen fromethers, esters, ketones, nitriles, al i phatic

hydr ocar bons, mﬁamyat!nized idmhthiat the estedifdizaltion dsdcarcisd out

hydr ocarbons at a tenperature 5 of between 0 and 80[err]C.

32. Process achor gieaps ofc thenfzee acid, ¢ther proceduse beingacaxixied

repl acement, of the protecting groups Herr] and (Ierr] by hydrogen
atons is cdrri &ftodR Fhe presence;ofca condensing agento ﬁblq'fncéﬁﬁ“ned with

bet veen 30 and “ASPEYLIBIAea, poil FaactAva, carhoRates SP8 A5 aCHIYANLE.s ¢
T D e oA il ) 1) e e
ethyl 15 acet es%uhswowtﬁw,a&%t%&m%,bwu%%ehmuw,he

aliphatic hydrocarbons, halogenated aliphatic

10 hydrocarbons and aromatic hydrocarbons at a temperature
of between -10 and 90°C.

_ 10. Process according to claim 8,
characterized in that the esterification by means of
the anhydride is carried out in the presence of an

15 activating agent chosen from aminopyridines in an
organic solvent chosen from ethers, esters, ketones,
nitriles, aliphatic hydrocarbone, halogenated aliphatic
hydrocarbons and arcmatic hydrocarbons at a temperature
of between 0 and S0°C.

20 11. Process according to claim 8,
characterized in that the esterification is carried out
by means of a halide or an anhydride with an aliphatic
or arcmatic acid, optionally prepared in situ, the
procedure being carried out in the presence of a base

25 chosen from tertiary aliphatic amines in an organic
solvent chosen from ethers, esters, ketones, nitriles,
aliphatic hydrocarbons, halogenated aliphatic

MODIFIED SHEET (ARTICLE 19)
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presence of zinc optionally conbined with copper, when 'dced
Jerr] represent a 2,2,2-trichloroethoxycarbonyl or

2- (2- trlchloronethylpropoxy)carbonyl radi cal, or by tr

aci di ¢ medi um such as for exanple 20 hy chloric acid in sol utlon |n an

al1phatic al cqho con ning 1 to 3 carbon ato t hanol t hanol ,

_{;)r opano![ or %‘Eﬁﬁ'ﬁﬁ}? n%r‘d‘?é] ‘f ’rcl’ mst e ergtue:
““tenperature o en 0 and 4 J]CVWH]QeH]

68 - repr e%grif% 9| t%d ré@ é or an acet al resi due f ol | owed

by the replacenent of t cﬁggg*;g;&g"rdégée treat nment using

rg%
zinc, optionally conbin€ he presence of acetic acid

at a tenperat %ﬁra&erﬁe&e{ é%@%@% U dtain O SR A Bhe

|norg?n|c or éfrgﬁgéc acl such as oric acid or acetic acid
in solutia) | pAlneddd | Mn | t in an Grguiicat ons or
an aliphatic es}?er such asﬁetaiy wr%%eét*%ﬂ? sf)bpiri%)pyl acetate or
n-butyl acetatfoiverticat 1d tempSrtiofe Bf Zéttweni i -Akldnd BMMCned with
copper, or, when Jerr] represents an al koxyacetyl radical, by

t r eat ment in al kali3e rerbeesdyaceording tomelaimi Raqueous-

al coholic nmediumat a tenperature close to 20[err]C or by treat nent

using a zi nc hebarkcterizedain|that sthd acidcimchossn £XRe to 20[err]C.

33. Process according to claim 28,
hydrochloric, sulphuric, acetic, methanesulphenic,

10 trifluoromethanesulphonic and p-toluenesulphonic acids,
used alone or in the form of a mixture.

14. Process according to claim 12,
characterized in that the solvent is chosen from
alcohole, ethers, esters, halogenated aliphatic

15 hydrocarbons, aromatic hydrocarbons and nitriles.

15. Process according to claim 8,
characterized in that the replacement by a hydrogen
atom of the protecting group G,, when it represents a
2,2,2-trichloroethoxycarbonyl or 2-(2-trichloromethyl-

20 propoxy) carbonyl radical, is carried out by treatment
using zinc, optionally combined with copper, in the
presence of acetic acid at a temperature of between 30
and 60°C or by means of an inorganic or organic acid
such as hydrochloric acid or acetic acid in solution in

25 an aliphatic alcohol containing 1 to 3 carbon atoms or
an aliphatic ester such as ethyl acetate, isopropyl
acetate or n-butyl acetate in the presence of zinc

MODIFIED SHEET (ARTICLE 19)
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characterized in that when G3 represents a radi cal -CH err]-Ph, the
repl.acenent of the group by a hydrogen atom Is carried out by

hydr ogenol ysis, after replacing the 20 protecting group Jerr] under the
cofdi tions of claim 32. 345 New taxoid of general fornula:
69 [err] in which Jerr] represents a hydrogen atom or an
acetyl ‘or JpeDordly lcontiiined wiltth? cipPed’y alid)! WilenN@ tgr oup.

_35 New t axoi d of general fornmula: [err]

in which J errrepamseatn arm ahkingetdllopadical abyt treatment dnkoxyacetyl
~radical or a hydroxy-protecting group, Ar and Rlerr] are defined as in
- one of clain Alkalirmncmeddiwmby meaNscrof ammondaf iimcdgueocus-one of cl ai ns

- 8 or 16.

alcoholic medium at a temperature close to 20°C or by
5 treatment using a zinc halide in methancl at a
temperature close to 20°C.
16. Process for the preparation of a product

according to one of claims 1 to 7, characterized in

that a product of general formula: _

- This Sheet Has B

ooy g nummmunumm

HOuw

HO :

écocﬁns

10 in which G, represents a hydrogen atom or an acetyl,
alkoxyacetyl or alkyl radical or a hydroxy-protecting
group, is esterified by means of an acid of general
formula:

Ar .COOH

R1'~>(0

Ry Ry
in which Ar and R, are defined as in one of claims 1 to
15 7 and R; and R;, which are identical or different,
represent an alkyl radical contﬁining 1'£o 4 carbon

atoms or an aralkyl radical whose alkyl portion

MOD;!_’I SHEET (ARTICLE 19)
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36. New taxoid of general formula: [err]

70 { in which Jerr] represents a hydrogen atom or an acetyl,
al’koxyacetyl or alkyl radical or a hydrox»3protect|ng group

37\, Pharmaceutical conposition characterized 5 in that it contains at

| east” gne produssntels Al NG 1@ carbdiatdms | it Nin lady¥l Tadivaagnidznati on

wi th one or nore pharmaceutically acceptabl e products, whether inert or
physi ol ogi cal | yakiérnetively R, represents a trihalomethyl radicaldor out
in the presence of a conden3|ng agent chosen from car bodi i m des and
reactive car bormtplsenyll radicdl \wmibsigituted dnerd tridedodethyladadinal di nes
I n an organi ¢ sol vent - chosen fromethers, ketones, esters, nitriles,

5 al i phatic hydnt&paeprestintp satydzsigeshaton, or alterpativeldy Rid
aromati ¢ hydrocarbons at a tenperature of between -10 and 9Q[err]C

18. Proces$ acd!ﬂ'%llﬁ‘g fiormy| fagether with: ithe caxbioneation (e,

esterlflcatlonbﬁ/ ans of
ey are attached, a 4- to 7-membered ring, to give,

after treatment in acidic medium, a product of general

formula:
This Sheet Has Been Replaced

HO

OCOCgH;s

in which Ar is defined as in one of claims 1 to 7 and
10 G, is defined as above, which is acylated by means of
benzoyl chloridé 6: a reactive derivative of general
formula:
R,-0-CO-X
in which R, is defined as in one of claims 1 to 7 and X
15 7represents a haloéen atom or a residue -O-R, or
-0-C0-0-R,, and then the protecting group G, is
replaced, if nec?ssary. by a hyd:ogeh atom, and the
product thained is isolated.
17. Process according to claim 16,
20 characterized in that the esterification is carried out

by means of the free acid, the procedure being carried

MOE;;IED SHEET (ARTICLE 19)
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et her s,

esters,

laced
—+07 the anhydrrde Is carried out in the presence of an Been ReB L
agent chosen from am nopyridines in an organi ¢ solvent c ﬂﬂmmm
ket ones, nitriles, gliphatic hydrocarbon

halogenat ed aliphatic hydrocarbons and aromati c hydrocarbons at a
temperature
‘according to claim 16 characterized in that the esterification is
~carried out
or aromatic acid, optionally prepared in situ, the 20 procedure being

carried out i ndéﬁ;ﬂ)l’w ﬁfonaﬁsﬁpyridindﬂlﬁ.&eaw‘ o¥gahndct isalyealti phatic
amnes in an organic . sol vent chosen fromethers, esters, ketones,

nitril es,

leutOfipD e gt b editd YH A cohidensing agent chosd® £rBmOCesSS

carbaaiieadesOland Faacla vl catbeRates dadianh activaitingt i c

choslerp [fxionc ety akatones hasteerngt adta:liilplsat ic

hydrocarbons and aromati c hydrocarbons at a tenperature 25 of between O

and 80[ err BC.

aliphatic hydrocaxbons,odadogenated odipdbatis m 16,

characterized in that the acid treatnent is carri ed out

75

by nea
at a tenperatu
according to cl

drecarhons dnd arematdg hvdrasarbons, dtodg Semperaturs, ont

f betmeen 0 and s0[err]C. 21. Process
é% efyeen -1 HQQMQQ§q7ed in that the acid is chosen from

5 hydrochloric, sulphunf%zﬂr fornrc aci 22. Process

according to claim 20,

from

10

15

20

25

SRS |‘f§r?zi‘#%§t° t‘:l;\"@"?ol vent is chosen

characterized 1; that the esterification by means of
the anhydride is carried out in the presence of an
activating agent chosen from aminopyridines in an
organic solvent chosen from ethers, esters, ketones,
nitriles, aliphatic hydrocarbons, halogenated aliphatic
hydrocarbons and aromatic hydrocarbons at a temperature
of between 0 and 90°C.

19. Process according to claim 16,
characterized in that the esterification is carried out
by means of a halide or an anhydride with an aliphatic
or aromatic acid, optionally prepared in situ, the
procedure being carried out in the presencé of a base
chosen from tertiary aliphatic amines in an organic
solvent chosen from ethers, esters, ketones, nitriles,
aliphatic hydrocarbons, halogenated aliphatic
hydrocarbons and aromatic hydrocarbons at a temperature
of between 0 and 80°C.

20. Process according to claim 16,

characterized in that the acid treatment is carried out
/

MODIFIED SHEET (ARTICLE 19)
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al cohol s containing 1 to 3 carbon atons. 23. Process
according to claim16, 10 characterized in that the acylation is carried

out ‘in®* an inert organic solvent in tise presence of an i norgani c
or \or gani ¢ base. 24. Process according to claim 23,
characterized iby teens lof iaterinargenic aolorgenics acid irclhoserdamio esters
and hal ogenat ed aliphatic hydr ocar bons 25. Process
accordi ng to orfelyentt At Xamperaturs off hetwestathangd iSOPC. n that the
procedure is carried out at a tenperature of between 0 and 50[err]C.
20 Pr oc ke mm aqequding 1 claim 2fharacterized in

that the repl acenen h dro at om of t he prot ecting group
dJerr], when it® %‘bﬁﬂ’eﬁ%ﬁt%‘ that Xhe agid 4§ shen %0 &R bo My Siet Has Been Replacec

o e S o N el i

presence of acetic acid e an err

or by nmeans of an |norgan| c or orga’? g%c?qéi%é%%l%% 20,

76 such as JdnaaRaity £a %?%I |

al i phatic al cohol contai n| ng F car o‘galgf%{r#s j'oq'r %ﬂ&“ﬂgn&fﬁ&f phat i c est er

such as ethyl aQeicHdcls Imﬁmn 1 tAPlcrbdd dtdiigy! acetate in the
presence of zinc 5 optionally conblned wi th copper, or, when it
represents an al koxyzacetpdodedt GcorBing &Y Elain N 63l kal i ne
10 characterized in that the acylation is carried out in
an inert organic solvent in the presence of an
inorganic or organic base. |
24. Process according to claim 23,
characterized in that the inert organic solvent is
15 chosen from esters and halogenated aliphatic
‘hydrocarbons.
25. Process according to one of claims 22,
23 or 24, characterized in that the procedure is
carried out at a temperature of between 0 and 50°C.
20 26. Process according to claim 16,
characterized in that the replacement by a hydrogen
atom of the protecting group G,, when it represents a
2,2,2-trichloroethoxycarbonyl or 2-(2-trichloromethyl-
propoxy)carbonyl radical, is carried out by treatment
25 using zinc, optionally combined with copper, in the
presence of acetic acid at a temperature of between 30
and 60°C or by means of an inorganic or organic acid

MODIFIED SHEET (ARTICLE 19)
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medi um by means of ammoni a in aqueous-al coholic nmedi um at a

tenperature close to 20[err]C or by treatnent using a zinc halide in
net hanoel at a tenperature close to 20[errP€ 10 - 27. Process
fo{ t he preparatlon of roduct accordin to one of clai l1,to 7,
characterized B4ch 1ﬁFéGUGFiﬂ:q§eH€P£ 4n solution in

[err]

. ) h Jerr] regresents.a yd en a om or__an
scetyl F&dP&&Ph&Fi& ﬁ%aaeeﬂﬁingé 9 a%, 15

R 10 2L G P e e i gt

nydr oxy- pr ot ecligg guct byl acetatd 18°khiApedslEte’ B ¥ing! (i

acid, to give a pro
Thi's Sheet gHas ined with copper, or, when it rey;dléngf

(rrorrrrrr 1111 1111 1 111 _

general formul @n alkoxy acetyl radical, by treat@ient in alkaline
medium by means of amnpnia in aqueocus-alcoholic medium
at a temperature close to 20°C or by treatment qsing a
zinc halide in methanol at a temperature close to 20°C.

10 27. Process for the preparation of a product

according to one of claims 1 to 7, characterized in

that a product of general formula:
This Sheet Has Been R

SN T

HOv 11

HO :
OCOC¢Hs

in which G; represents a hydrogen atom or an acetyl
radical or a hydroxy-protecting group, is esterified by

15 means of an acid of general formula:

R\-NH COOH

in which Ar and R, are defined as in one of claims 1 to
7 and G; represents a hydroxy-protecting group, or of

an activated derivative of this acid, to give a product

MOD{;;ED SHEET (ARTICLE 19)
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in which Ar, Rlerr], Gerr] and Gerr] are defined as above; whose

gtectlng groups (Ierr] and optionally Jerr] are replaeed—by—&—~——
rogen atom and the product obtained |?g|solated 5

ess accordi ng to claim 27, characteri.zed in that1P ‘?%n_
|s carried out Fg&a &lghe free acid, the procedur u
out in the presengé of "a con iI‘ng agent chosen from fand

reactive carbonates and an activating 10 agent chosen from am nopyri di nes
in an organi c sol vent chosen from@y+lrs, ke itri

al i phatic hydrocarbons, halpgemated ali phat dr ocar bons and
aromati ¢ hydrocarbons at a tenperafure % -10 and 90[err]C 15
29. Process .according to clz in that the

esterification by nmeans ofAr 7t he @H r_ i - q out in the
presence of an activating gagent chdsey ] “ dines in an
organi ¢ sol vent chosen from et hers3 estei., = 0N@s, :2| nitriles, aliphatic
hydr ocar bons, hal ogenated al i phatic- hydrccarbdmsoeﬁg aromatic

hydr ocarbons at a tenperature ococC 78

of between 0 and 90[err]C 30. Procé%é'accordlng to claim
27, chara terb eg in that the esterification is carrled out by
means of a hal n"ﬁnh?dr i @ #3324 Cnrze |"pﬂféﬂ‘@ ‘%ﬁ'oﬁﬂ}‘?'l? aci d,

optionally pre situ, the

ersence ﬁf a gﬁ? °°tg:9095§gﬁ‘fpén?ié §3§§gg£f%§_ %qugﬁé?ﬁe ghpdiggnlc
Pyl ocar bons. | RYPEgECR, Srom  BhE! te Br3aR5y Sbkriptd zfndigf%%%?ﬁat '
hydrocarbogs at a tenpergbureprgy",o;cgggﬁgg Qoaﬂia [gyr]C

31. Process according to claim cterized in that the

repl acement of chagal E@E‘QQEBn dn that ¢heURateketikba’ienCis’ chrRyedyduegen
atonms is carried out

by means of the free acid, the procedure being carried

ocut in the presence of a condensing agent chosen from
carbodiimides and reactive carbonates and an activating

10 agent chosen from aminopyridines in an organic solvent
chosen from ethers, ketones, esters, nitriles,
aliphaﬁic hydrocarbons, halogenated aliphatic
hydrocarbons and aromatic hydrocarbons at a temperatufe
of between -10 and 90°C.

is 29. Process according to claim 27,
characterized in that the esterification by means of
the anhydride is carried out in the presence of an
activating agent chosen from aminopyridines in an
organic solvent chosen from eﬁhers. esters, ketones,

20 nitriles, aliphatic hydrocarbons, haiogenated aliphatic

hydrocarbons and aromatic hydrocarbons at a tdmperature
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15 treatnent with zinc, optionally conbined with copper, Frthe

pnesence of acetic acid at a tenperature of bet ween 30 n %tqllﬁﬁs&]nﬁe aced
or 'by means of an inorganic or orgag acid such as hydr

oryacetic acid in solution in an ali |§hat i ¢ al cohol cont qn‘ |F

20 © carbon at onge % tkaé{g%oeﬁé er such as ethyl ace

i sopropyl acet ate or ut'yl ate€ in the presence of zinc

optionally conbined wt h PP&y W qlfr rl‘h}qﬁ represent a .
2,2,2-trichl oroet hoxycar bonyl ro aqz:o(r?:ll "H or onet hyl’pr opoxy) car bonyl
radical, or by chﬁacééﬁaﬁe% '&ﬁ'eﬁt& Jmﬂrgi%%&s i lca®eAd Dut

| phati1 ¢ al coho

hydrochlorlc acid in solution 1n an containing 1

to 3 carbon at @ redisBPla HIIIEW/or an anhydride with an aliphatic
79 propanol or isopropanol) or aqueous hydrofluoric acid at a

t enperat ur & of dretarcmaticanbil) Spticndlly Hrapared in drinsate silyl ated
radi cal or an acetal residue, foll owed by the replacenent of the

protecting gromregesiuze lfeidg/ darrileddutusimhes presmude of &/ bamei ned
W th copper, in the presence of acetic acid at a tenperature of
bet ween 30 and ShEan [fxom tertiany akiphativepines dn an oxrgande c acid
such as hydrOChloﬁg{I c acid or acetic acid in solution in an aliphatic

al cohol cont ai MStyept Fheser) fr@aﬁiﬂ?‘%&-oﬂ?‘iﬂ“an katoRes Qitnidesy ch as
gt Q}S/ane o glceré% | soqﬁfﬁ}éﬁﬁ et ate or but¥ &?ﬁtp%ae |cn t he
10 hydrocarbons and aromatic hydrocarbons at a temperature
of between 0 and 80°C.

31. Process according to claim 27,
characterized in that the replacement of the protecting
groups G, and G; by hydrogen atoms is carried out by

15 treatment with zinc, optionally combined with copper,
in the presence of acetic acid at a temperature of
between 30 and 60°C or by means of an inorganic or
organic acid such as bydrochloric acid or acetic acid
in solution in an aliphatic alcohol containing 1 to 3

20 carbon atoms or an aliphatic ester such as ethyl
acetate, isopropyl acetate or n-butyl acetate in the
presence of zinc optionally combined with copper, when
G; and G, represent a 2,2,2-trichloroethoxycarbonyl or
2-(2-trichloromethylpropoxy)carbonyl radical, or by

25 treatment in acidic medium such as for example
hydrochloric acid in solution in an aliphatic alcohol

containing 1 to 3 carbon atoms (methanol, ethanol,
. ~
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when Jerr] represents an al koxyacetyl radical, by ~ treatnment in
'~ al kafine nedium by neans of ‘anmonia in - aqueous-al coholic nmediumat a
teﬁperature close to 20[err]C or by Breatnent using a zinc halide in
nethanol at a tenperature close to Z [err] C 32.

Pr ocess accordmﬁ&d;_l fa,mi% ro mglqh%@‘iﬁddﬂiﬁ R oMiN adid I ]

represénts a radi cal ]-Ph, the replacenent of the group by a

hydrogen sl @Mtien arﬁ\ﬁ.da Qu.t WM QaHd WO°T where, epl aci ng
the protecting group err] under the conditions of claim 31

33. New taxoi d refpreaentad Filylidted radical or an acetal residue, o)
80~~ [err] in which Jerr] represents a
hydr ogen at om doldoweskibyt the repladement: eifythengizetiecting group G,
hydr oxy- prot ecti ng group. 34. New taxoid of general formula:
[err] 5 Dby treatment using zinc, optionally combined with
copper, in the presence of acetic acid at a temperature
of between 30 and 6§0°C or by means of an inorganic or
organié acid such as hydrochloric acid or acetic acid
in solution in an nlibhat;c alcohol containing 1 to 3
10 carbon atoms or an aliphatic ester such as ethyl
acetate, isopropyl acetate or n-butyl acetate in the
presence of zinc optionally combined with copper, or,
when G, represents an alkoxyacetyl radical, by
treatment in alkaline medium by means of ammonia in
15 aqueous-alcohoiic medium at a temperature close to 20°c_
or by treatment ﬁsing a zinc halide in methanol at a
temperature close to 20°C.
32. Process according to claim 27,
characterized in that when G, represents a radical
20 -CH,-Ph, the replacement of the group by a hydrogen
atom is carried out by hydrogenclysis, after replacing
the protecting group G, under the conditions of claim
31.

33. New taxoid of general formula:
—

Sheet Has Been Replaced
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in which err] represents a hydrogen atom or an acetyl or 5 alkoxyacetyl
ragical or a hydroxy-protecting group, Ar and h
ong' ofsclains 1 to 7 and R err] and goerr] are deflned a

clq;ns 8 or 16. 35. New taxoid of general for
[err]- _ I n which G[&rr_b reprgsen g hydr ogen atom or an
acetyl 1 8 L-3Pe cetyl or alkyl radical

or a hydroxy-protecting group. Phar maceuti cal conposition
characterized in that it contaig 3 ¢ product according to one
of claims 1 to 7, in conbi t| ‘ pharmaceutical ly
accept abl e products, wheth ally active.

in which G, represents a hydrogen atom or an acetyl or
alkoxyacetyl radical or a hydroxy-protecting group.
34. New taxoid of general formula:

G4-0 0 0-50,-CF3

o]
Ar, .
h\ lkOut
: (o}
Rq-N o z
! HO 2 M
- H
Ry “Rq : OCOCH,
OCOC¢H5

in which G; represents a hydrogen atom or an acetyl or

5 alkoxyacetyl radical or a hydroxy-protecting group, Ar
and R, are defined as in one of claims 1 to 7 and R; and
R, are defined as in one of claims 8 or 16.

35. New taxoid of general formula:

G;-0 0

HOn

HO

0COCgH;
in which G, represents a hydrogen atom or an acetyl,
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81
alkoxyacetyl or alkyl radical or a hydroxy-protecting
group.

36. PFPharmaceutical composition characterized
in that it contains at least one product according to
one of claims 1 to 7, in canbination with one or more
pharmaceutically acceptable products, whether inert or

physiologically active.
L
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