WO 03/ 087077 PCT/ EP03/ 03017 A SEM - SYNTHETI C PROCESS FOR THE PREPARATI ON OF
N- DEBENZOYLPACLI TAXEL Di scl osure of the invention The present invention

rel at es twoaspsmweess for the preparation of N debenzoyl pagiErPozeaei7 (1) NH2
OOCAc 0O OH HO 0111. HOO (I) OBz QAc which is a useful precursor for
known nol ecul es having antitunor activity. According to present invention,
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Disclosure of the invention
: The present invention relates to a process for the preparation of

N-debenzoylpaclitaxel (I)

OAc
@)

()

which is a useful precursor for known molecules having antitumor
activity.

According to present invention, the derivative of formula (I) is obtained

by condensation of an oxazolidine of general formula (II) or of a reactive

derivative thereof

COH
R1

o,N
(m
in which R1 is an aryl or heteroaryl group, with a baccatin derivative of

general formula (IIT)




2 in which R2 is a hydroxy-protecting group renovabl e by acid-catal yzed

sol volysis, to give a conpound of general forrmula (I1V) N2 / S N O QAc O
OR2 R WwWO®30870HO = Oz O (1V) OAc in which Rl and R2 ar eCagprdgbiomed
above, which conpound is subjected to eontrolled acidic conditions to
afford in a single step the conpound of ~ fornmula (I), an useful
internediate fqor the preparation of known antitunor conpounds., The present
i nvention is adRanbiedeBdds e/eydnoxy-piptetinig erqimtemorablerby epul-prtabzeg t |
in that: the oxazolidine of general formula (I11) is surprisingly enriched
in one of ‘FFél}’éﬁiaﬁ@lgéV%tﬁ compold of gangipt forgawla @Yo oxygen- protecting
groups are sinultaneously renoved by sinple solvolysis; the reaction
conditions mnimze the formati on of—ksoneri zati on or degradation
products. Rl is preferably NR penyl substituted with one or nore
Cl1-C3 al koxy, hal ogen, G al kyl 'alogen-C$-92 al kyl groups. More
preferably, Rl is 2,4-di ) |2ed _Fédroxy-protecting
group which can be renov py ac caf al yred ysi'§. Exanpl es of

met hoxypr opyl ),
derivatives (such as
e protection with the

al koxycarbonyl s (such as t-butoxycarbonyl)
2-ni trobenzenesul fenyl). Particularly prefaored i sx

2- ni trobenzenesul f enyl group. (V) OBz Oho

in which R1 and R2 are as defined above, which compound is subjected
to controlled acidic conditions to afford in a single step the compound of
formula (I), an useful intermediate for the preparation of known antitumor
compounds.

The present invention is advantageous over the synthetic processes of
the prior art, in that:

- the oxazolidine of general formula (II) is surprisingly enriched in

one of the epimers at C 2;

- all the nitrogen- and oxygen- protecting groups are

simultaneously removed by simple solvolysis;

- the reaction conditions minimize the formation of isomerization

or degradation products.

R1 is preferably phenyl or phenyl substituted with one or more C;-C;
alkoxy, halogen, C;-C; alkyl, halogen-C;-C, alkyl groups. More preferably,
R1 is 2,4-dimethoxyphenyl.

R2 can be any hydroxy-protecting group which can be removed by acid-
catalyzed solvofysis. Examples of suitable protective groups are acetals
(particularly methoxypropyl), alkoxycarbonyls (such as t-butoxycarbonyl),
sulfenyl derivatives (such as 2-nitrobenzenesulfenyl). Particularly preferred is

the protection with the 2-nitrobenzenesulfenyl group.



WO 03/087077 PCT/ EP03/03017 3 According to present invention, the baccatin
derivative of general fornmula (Il11) is esterified wwth an acid, salt or
reacti ve wormwstorve of general fornmula (11) in the presemrca/EP)3/e3017
condensi ng agent, for exanple a carbodiiqnide such as :

cycl ohexyl carbodi i m de or 1-(3-dinmethyl am nopropyl)-3- ethyl carbodiimde
and an activating %%ent such as 4- di nethyl am_ nopyri dine or

N- et hyl i mi dazdMECOTIMS rigamresay| imrndloge| tha dwporptim deniEptive paf tgengral | y
tetrahydrof uran), hydrocarbons (such as toluene or hexane),  hal ogenated
hydr ocar béﬁ&m{l&?aﬂﬂx & &ﬁte;mg@fi KYibh GRettidnsplt oF reactiver dervaidvye o ganeral
tenperatures ranging from0O to 90C It

carry outfornuls UL th e PreSeaPaona candensioty agvHe foRPRaEDIGe carhadiimitke of
about 70C. Anong the agid derivatjves of forrmula (11), particularl
preferred Spgﬁt hegs useCHHoBgxHsAtIdiNGda t OF f of ridrdinpethyfaminepropy H~

ahi ch oan SRRSO kG T anr At bHInEchEP1H B2 G5 HORHEGRBTBIOP YA oTc ol B
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or o0caur ey RGPS en AL 5 bGBHIFOREITRY. gRBDETARST BV s

singl e

is. particularly advant aaeou_s to

temperatures ranging from 0 to 90°C. It is particularly advantageous to carry
out the reaction in toluene and dichloromethane at a temperature of about
70°C.

Among the acid derivatives of formula (II), particularly preferred is the

use of an ammonium salt of formula (V)

R3
\,.R4
N

CO,- H” "R
By
R1

O,N

(V)

wherein R1 is as defined above and R3, R4 and R5, which can be the
same or different, are a C;-Cq alkyl group, in particular ethyl, aryl or
arylalkyl, preferably benzyl. The use of the ammonium salt provides less
drastic reaction conditions and better stability of the products involved.

In principle, any activated carboxylic acid derivative (III), such as
mixed anhydrides, acyl halides, pentafluorophenyl ester, thioesters, can be
used in the process of the invention according to known procedures.

The oxygen- and nitrogen-protecting groups are removed in a single
step by acid-catalyzed solvolysis, preferably by treatment with methanol and

p-toluenesulfonic acid, at a temperature ranging from -20 to 50°C.



step by acid-catal yzed sol volysis, preferably by treatnent w th nmethanol
and p-toluenesulfonic acid, at a tenperature ranging from-20 to 50C. WO
03/ 08707 wWDB@3hEMOB/ 03017 4 The acid of fornmula (11) can pPeTEPIRIIET by
hydrol ysis of an ester of fornula (VI) £32Me S NY 02N R (VI) to give a
salt of formula (M) M[No02 2 Rl in (VIl) wherein Mis a netal having y
charge rangi ng ii}om 1l.to fqranqé[]ﬁﬂs an_ infeger always equal to y. The

g1359d of

hydr oxi des or netal carbonates,

hydrolysis is u
bases, suc

) ram|beapbtatped by bydralxsis of anj edegafi ¢

in a water-al coholic

gas nme

medi um at XPBdVR ure ranging fromo to 40C. The triethyl anmoni um sal ts
of formula (MIl) E +E N'CR2Z HEt S NYOO02NRL (VIII) can be
obtained by treating the salts of for a (VIl) with a

CO,Me
QL
R1

O,N

(Vi)

to give a salt of formula (VII)

CO,- My+
R1
i

oN

(VID)

wherein M is a metal having y charge ranging from 1 to 2 and n is an

integer always equal toy.

The hydrolysis is usually carried out in alkali medium by means of

inorganic bases, such as metal hydroxides or metal carbonates, in a

water-alcoholic medium at a temperature ranging from 0 to 40°C.

The triethylammonium salts of formula (VIII)

Et
|, ~Et
/N\
@\ CO, H™ TEt
S,N\/O
O,N R1

(VIID)

can be obtained by treating the salts of formula (VII) with a

triethylammonium chloride methanolic solution in a wide range of

temperatures.

The ester (VI) in which R1 is 2,4-dimethoxyphenyl can be obtained by



triethylamoni um chloride nmethanolic solution in a wde range of
tenperatures. The ester (VI) in which Rl is 2,4-dinmethoxyphenyl can be
obt ai ned W9 098037 087077 PCT/ EPO3/ 03017 5 reacting PCT/EP03/03017

2, 4- di met hoxybenzal dehyde di met hyl acetal 5(X) w th

N-(2-ni trobenzenesul fenyl)-3-phenylisoserine of formula (1X) IOZN !{VEO CMan
SS \HOw 0"-8 C 2 ( in an inert_organic solvent, or i

m xtures of°aH&%& or %%Mﬁwg/ﬁg%?whyaﬁe préiggibglasetal ni | Xaci d with
catal yst s as ridiniu -t ol uenesul f onat e a tenperature ranging
from )(;C togﬁa%'%%gg??@eqeéﬂﬁgﬁﬁbé@%@fly IpRSeng ﬁ?é‘?rm‘ééi@ |l e solvents are
aromatic hydrocarbons. The conpound of formula (1X) can be prepared by
reacting 3-phenylisoserine hydrochloride nethyl ester with

2-ni trobenzenesul fe chloride in a diphasic mxture consisting of a

wat er -immi sci bi DeNT Nt organi ¢ sol vent (prefeoablomet hyl acetate or

di chl or onet hane) andgan aqueous basic buffer (such as a sodi um bi carbonate
saturated sol ution) atNHenperatures ranging froard ©OHe50C. _
7-(2-Ni trobenzenesul{ efyl )caaecatin 11 can be Iy_ prepared by reacting
baccatin Il wt henzenesul fenyl chloridefFin inert solvents,
particularly ethe or halogenat ed Qﬁr ocarbons, gyethe presgnce of an
organic or inorganic base, at tenp tures ranging from-1 o 40C. The

: -(2-nit. | 1)-b in id: 1 . .
IR (2t roberBenb DPHEREIR el Bt bR ncnt o lanemis sotvents, in

the presence of a mild acid catalyst such as pyridinium p-toluenesulfonate at a

temperature ranging from 0°C to the boiling temperature of the mixture.
Suitable solvents are aromatic hydrocarbons.

The compound of formula (IX) can be prepared by reacting
3-phenylisoserine hydrochloride methyl ester with 2-nitrobenzenesulfenyl
chloride in a diphasic mixture consisting of a water-immiscibile inert organic
solvent (preferably ethyl acetate or dichloromethane) and an aqueous basic
buffer (such as a sodium bicarbonate saturated solution) at temperatures
ranging from 4 to 50°C.

7-(2-Nitrobenzenesulfenyl)-baccatin III can be easily prepared by
reacting baccatin III with 2-nitrobenzenesulfenyl chloride in inert solvents,
particularly ethers or halogenated hydrocarbons, in the presence of an organic
or inorganic base, at temperatures ranging from -10 to 40°C.

The compounds:

- 7-(2-nitrobenzenesulfenyl)-baccatin III;

- 13-[N-(2-nitrobenzenesulfenyl)-N,0-(2,4-dimethoxybenzylidene)-3-
phenylisoserinoyl]-7-(2-nitrobenzenesulfenyl)-baccatin II1;

- 2-(2,4-dimethoxyphenyl)-3-(2-nitrobenzenesulfenyl)-4-phenyl-5-oxazo-
lidinecarboxylic acid and the salts and C1-C3 alkyl esters thereof, in

particular the sodium and triethylammonium salts and the methyl ester;



phenyl i soserinoyl]-7-(2-nitrobenzenesul fenyl)-baccatin I11;

2- (2, 4-di met hoxyphenyl) -3 -(2-nitrobenzenesul fenyl) -4-phenyl - 5- oxazo-

| i di necarwoxglsm7aci d and the salts and Cl-C3 al kyl ester CriEPogef17 i n
particul ar the sodium and triethyl ammoni ym salts and the nethyl ester; WO
03/ 087077 PCT/ EPO3/03017 6 N-(2-nitrobenzenesul fenyl)-3 -phenylisoserine,

are novel, usef r medi at es_and a e a further object of the invention.
The fol | owing eiiug% grorgl%%g‘?‘?sé‘llg hjllseﬁﬁliﬂ?ﬁ,greater detail .
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mxture is |ef stlrrlng for 30 mn, then the organic phase is

separated, drieg qver evapor.at ed under
Lxample I: enyl)-3.phe -
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acetate 5: 1]s Putified by chromatography (silica,hexane - ethyl acetate, gradient 25 to

reduced

50% ethyl acetate) to give the desired product in 74% yield.

Example II: 2-(2,4-dimethoxvphenvl)-3—(2-nitr0benzenesulfenvl)-4-

phenyl-5-oxazolidinecarboxylic acid methyl ester.

A hot solution of 6.6 g N-(2-nitrobenzenesulfenyl)-3-phenylisoserine in
100 ml of dry benzene is added with 0.5 g of pyridinium p-toluenesulfonate
and 5.3 g of 2,4-dimethoxybenzaldehyde dimethylacetal. The solution is
refluxed for 4 hours, then left to cool to room temperature. After that, 10 ml of
a NaHCO; saturated solution are added and the phases are separated. The
aqueous phase is extracted with ethyl acetate and the combined organic phases
are dried over Na,SO, and evaporated under reduced pressure. The residual
yellow oil is purified by chromatography (silica,hexane-ethyl acetate 5:1 with
2% triethylamine) to give the desired product in 74% yield.

Example III: sodium 2-(2.4~dimethoxyphenyl)-3-(2-nitrobenzene-

sulfenyl)-4-phenyl-5-0xazolidinecarboxvylate.

A solution of 5 g of 2-(2,4-dimethoxyphenyl)-3-(2-

nitrobenzenesulfenyl)-4-phenyl-5-oxazolidinecarboxylic acid methyl ester in



2% triethylamne) to give the desired product in 74%yield. Exanple I1l1:
sodi um 2- (2, 4-di net hoxyphenyl ) - 3- (2-ni trobenzene .

sul f enyl )wo-oplgnygt - 5- oxazol i di necar boxyl ate A sol ution ofPCH/EPIZH3017

2- (2, 4-di net hoxyphenyl )-3-(2 7 _ _ _
ni t robenzenesul f enyl ) - 4- phenyl - 5- oxazol i di necarboxylic acid nethyl ester in
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Example V: 7-(2-nitrobenzenesulfenyl)-baccatin III

8.8 g of baccatin III and 3.13 g of 2-nitrobenzenesulfenyl chloride are
dissolved in 100 ml of dry methylene chloride in a 500-m] round-bottom flask.
After cooling the solution at 0°C, 5 ml of pyridine are dropped therein at such
a rate as to keep temperature below 5°C. The mixture is then kept under
stirring at 0°C for 30 min, then diluted with 50 ml of methylene chloride and
washed with 5% NaHCO; and then with brine. After drying over magnesium
sulfate, the organic phase is evaporated under reduced pressure. The resulting
crude is purified by chromatography (silica,hexane - ethyl acetate 6:4) to give
5.4 g of the desired product.

Example VI: 13-[N-(2-nitrobenzenesulfenyl)-N,O-(2,4-dimethoxy-

benzvlidene)-3-phenvlisoserinovl]-7-(2-nitrobenzenesulfenvl)-baccatih II1

A mixture of 2.9 g of 7-(2-nitrobenzenesulfenyl)-baccatin III, 2.9 g of
triethylammonium 2-(2,4-dimethoxyphenyl)-3-(2—nitrobenzenesulfenyl)—4-
phenyl-5-oxazolidinecarboxylate in 15 ml of methylene chloride and 30 ml of
dry toluene, is added with 1.5 g of dicyclohexylcarbodiimide and 0.24 g of 4-

dimethylaminopyridine. The reaction mixture is refluxed for 2 hours, then left



benzyl i dene) - 3- phenyl i soserino 11 -7-(2-nitrobenzenesul fenyl) baccatin |11
A mxture of 2.9 g of 7-(2-nitrobenzenesul fenyl)-baccatin IIl, 2.9 g of

tri et hyl awoomaiosmer2- ( 2, 4- di met hoxyphenyl ) - 3- ( 2- ni t r obenzen@salHPesigior? 4-
phenyl - 5- oxazol i di necar boxylate in 15 mgqof nethylene chloride and 30 m of
dry tol uene, is added with 1.5 g of dicyclohexylcarbodiimde and 0.24 g of
4- dinethyl a ridine. The reaction mxture is refluxed for 2 hours,

then |eft ?3”3? WﬁﬁtIﬂ@Pf’EﬁGQ}'H%@)tl‘?e Q@ eintEyt. dihier prganiat phasenist Stseedit ur e
over ni ght or’g)@ln hasg i,S ffalter d_ wth suctjon, then washed with 30
m of sat uWétlt?‘e?}wé yee8gd vith S9dnh o€ saturptad Wdlﬁnbh}’d@@ﬂﬂdcee‘bap@wat ed
under redu ure. The residye i.s purified by chronato raphy

(silica, he Hﬁﬁfianeaﬁ% & gpdra;§§ 'PBdEﬁ {,%dv{q%l I?I§§$1Ff§d isrpurbiie

yield. Ex Ie VI1: N-dehenz |taxel

13-[N-(2-n al?ngfpr offForaat QSEﬁHt}Q’ 3/1 ?zazﬂezﬁthérﬂ n%q%tﬁyﬂéwpu @dyre)thg desired

- phenyl i soserd n nltrobenzenesulfenyl) baccatin IIl and 1.4 g of
p-tol uenesRﬂoleﬁfinkél(y‘dyéﬁag dissolved in 15 m of dry nmethanol at OC. The
solution is |eft under ] hours. The reaction is
noni t ored by TL@@é’iﬁﬂlﬁ EDeNzAYMaciiaxehi ¢ saturated solution are

t hen added, the, solvent is evap rat ed g%g@‘?\%j the residue_is _dissolved in
et hyl acetate. 4I‘ e orgalgl c lay@ is wa THirgRerzengsy iy dN, Qv 4-
Na2SO4. Evda} ion n a col ym met hyl ene

%grtﬁt 1 ?\(y nt 1and ur i yrg?{é

chloride -“HE‘HEHS er&é’ enﬁ- Ve W@’ bﬁé?ie C‘?ml’ egFengTHfenyl

03/ 087077 L EP 7 f ti f

N debenz oy&%gﬁflﬁé 82’# fl g Q- %eﬁewoﬁgoacc?g Sire (Hlssoqsfeg rigplajr ?nlI (())tn d?y
methanol at 0°C. The solution is left under stirring at 0°C for 3-8 hours. The

reaction is monitored by TLC. 15 ml of a sodium bicarbonate saturated
solution are then added, the solvent is evaporated off and the residue is
dissolved in ethyl acetate. The organic layer is washed with water and dried
over Na;SO,;. Evaporation of the solvent and purification on a column

(methylene chloride - methanol 95:5) give the desired product in 80% yield.



HO 011" HO = Bz O O QAc which conprises: (a) condensing a carboxylic acid
of general fornmula (Il), or a salt or an activated derivative thereof CO2H
S, NYO 02NwBDb3/0810F) in which RL is an aryl or heteroaryl @Compp3odoth a
baccatin derivative of general formuPa (111) OAc 0 OR2 HO, HO= 0Bz =0
QAc (IIl) in which R2 is a hydroxy-protecting group renovabl e by

aci d- cat aloml vol ysis, to give a conmpound of formula (1V) WO 03/087077
PCT/ EPO3/ N2 SCAc NOOp-RR RL O

1. A process for the preparation of N-debenzoylpaclitaxel D

which comprises:

(a)  condensing a carboxylic acid of general formula (II), or a salt or

an activated derivative thereof

@\ CO,H
S,N\(o
R1

O,N

(in
in which R1 is an aryl or heteroaryl group, with a baccatin derivative of

general formula (III)

7z =
OAc
(it

in which R2 is a hydroxy-protecting group removable by acid-catalyzed

solvolysis, to give a compound of formula (IV)



HOl::0 (IV) OBz OAc in which Rl and R2 are as defined above; b) renoving
the R2 group and opening the oxazolidine ring in the conpound of formula
(1'V) by awopd3wstal yzed sol volysis. 2. A process as cl ai me@Cirrepos/edont 1
wherein RL is 2,4-dinethoxyphenyl an® R2 is 2-nitrobenzenesulfenyl. 3. A
process as clainmed in claiml1l or 2 in which step a) is carried out in the
presence of a condensing agent and of an activating agent in organic

sol vents sel ected from et he & hydr gtag bons, hal ogenat ed hydrocarbons, or
g fromO to 90C. 4. A process as
clainmed in claim3 in whi ent is a npxgure of toluene and

di chl or onet hane and the per@ture ik _g¥proxrp 70C. 5. A process
as claimed in any one of cC aims/Lt AT N ek pgound  (111) is reacted
with an ammonium salt of formRla (9) R3O NR5 gqS NWVO 2N I R1L
(V) wherein RL is as defined above and R3, ¢ are a d-C6 al kyl,
aryl or arylalkyl group. 6. A process as cH@ine iR &gy one of claims 1 to
5 in which the oxygen- and nitrogerhv)prot ecti naBﬁr(pAbos are renoved in a
single step by treatnent with nethanol and p-toluenesulfonic acid, at a

tenperature raqgimchrﬁpah%%%%g%\gs(&%@ngaoaz?z)vlgﬁl EP03/03017 11 50C. 7. A

process for the preparation o rrlpoun s of formula (11) which
COMPr1S€S:py  removing the R2 group and opening the oxazolidine ring in the

compound of formula (IV) by acid-catalyzed solvolysis.
2. A process as claimed in claim 1 wherein R1 is 2,4-dimethoxyphenyl
and R2 is 2-nitrobenzenesulfenyl.
3. A process as claimed in claim 1 or 2 in which step a) is carried out in
the presence of a condensing agent and of an activating agent in organic
solvents selected from ethers, hydrocarbons, halogenated hydrocarbons, or
mixtures thereof at temperatures ranging from 0 to 90°C.
4. A process as claimed in claim 3 in which the solvent is a mixture of
toluene and dichloromethane and the reaction temperature is approx. 70°C.
5. A process as claimed in any one of claims 1 to 4 in which compound

(I1I) is reacted with an ammonium salt of formula (V)

R3
\, R4

/N\

CO, H” "R5
R1

O,N

V)

wherein R1 is as defined above and R3, R4 and RS are a C1-C6 alkyl,
aryl or arylalkyl group.
6. A process as claimed in any one of claims 1 to 5 in which the oxygen-
and nitrogen- protecting groups are removed in a single step by treatment with

methanol and p-toluenesulfonic acid, at a temperature ranging from -20 to



a) preparation of the N-(2-nitrobenzenesul fenyl)-3-phenylisoserine nethyl
ester of fornmula (I1X); N S, NHCO2Me OH (IX) b) treatnent of conpound
(1'X) wthwaragmehyde di nethylacetal to give a conpound @CTiEPOSrd0a7 (V1)
CO2Me S,NYO 2N R1L (VI) in which R1lis defined as above; c) hydrol ysis of
the ester of formula (VI) to give a salt of formula (VII) CO2 My+ S, NYO
2N R1 n (}‘\IQ% wherein R is as defined in claiml1, Mis a netal with y
positive cHarge ranging from1l to 2, and nis an integer which is always
equal to y, d) gci dification of the salt of fornmula (VIl1) to give the
conpound of - WO O3PHRSS A0pcRe ERgRASIITOf the commpanngs(of forngulanThy vdsek as
clainmed in claim7 in which the hydrolysis is carried out in alkali nmedium
by means of WE{EFShydroxi des or netal carbonates in a water-

a) preparation of the N-(2-nitrobenzenesulfenyl)-3-phenylisoserine

methyl ester of formula (IX);

S.
NH

_-CO,Me

(IX)
b) treatment of compound (IX) with an aldehyde dimethylacetal to give a

compound of formula (VI)

CO,Me
Q\S’NYO

O.,N R1 VD)

in which R1 is defined as above;

c) hydrolysis of the ester of formula (VI) to give a salt of formula
(VID)

CO,- My*+

wherein R1 is as defined in claim 1, M is a metal with y positive charge

(VID)

ranging from 1 to 2, and n is an integer which is always equal to y;

d)  acidification of the salt of formula (VII) to give the compound of



al coholic nediumat a tenperature ranging fromO to 40C. 9. A process as
claimed in claim7 in which step b) is carried out by heating conpound
(I'X) withwBb,o0dnstionet hoxybenzal dehyde di net hyl acetal in an PCA@PD3/a30gANi C
solvent, or in mxtures of inert orgaric solvents, in the presence of a
mld acid catal yst, at a terrperature ranging fromOC to the boiling

t enper at ure of 10. A process for the preparation of a conpound
of formula (V) éoﬁnw:ﬁ‘iéh R3 R4 and R5 are ethyl, by treatnent of a

SSSPS%”dWO% o O DhBekoh o8 S B Dol 80 e Qe A
e
I2I f:hzngcglr o ??R){Bam dg“and t Z‘GWFFQ}BE?\%Eé %%tﬁaff %bpcr?(enyl 5- oxazo-
particul ar”’t Ke éoﬁmﬁﬁsén?f £ arlg’c F%m%lgaWﬁéﬁr?&gf:P rfﬁe%%&ﬁgcgsqué[r?y -
N-(2-nitr Ohea iznegngcs)rlﬁlpfo%?l%l ()IX%_\gﬂﬁrﬁl,mcﬁ%iseeiﬁgg}%enzaldehyde dimethylacetal in an
inert organic solvent, or in mixtures of inert organic solvents, in the presence
of a mild acid catalyst, at a temperature ranging from 0°C to the boiling
temperature of the mixture.
10. A process for the preparation of a compound of formula (V) in which
R3, R4 and RS are ethyl, by treatment of a compound of formula (VII) as
defined in claim 7, in which M is preferably sodium, with a triethylammonium
chloride methanolic solution.
11. A compound selected from:
- 7-(2-nitrobenzenesulfenyl)-baccatin III;
- 13-[N-(2-nitrobenzenesulfenyl)-N,0-(2,4-dimethoxybenzylidene)-3-
phenylisoserinoyl]-7-(2-nitrobenzenesulfenyl)-baccatin III;
- 2-(2,4-dimethoxyphenyl)-3-(2-nitrobenzenesulfenyl)-4-phenyl-5-oxazo-
lidinecarboxylic acid and the salts and C1-C3 alkyl esters thereof, in
particular the sodium and triethylammonium salts and the methyl ester;

- N-(2-nitrobenzenesulfenyl)-3-phenylisoserine.



