WO 02/ 44161 PCT/ EP01/ 13614 A PROCESS FOR THE PREPARATI ON OF TAXAN

DERI VATI VES The present invention relates to a process for the preparation
of the owopouiel 13- (N- Boc- 3-i sobutylisoserinyl)-143- hydr pgyEBREcEbidne |1 |
1, 14- carbonate, of forrmula (I): O OOCAc NHOOH OHOH OACOO0 O
Compound (1), disclosed in PCT WO 01/02407 , is particularly active 5
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adrianmycin, vinblastine and some Pt derivatives.

143- Hydr oxy-1, 14- car bonat e- deacetyl baccatine 111 derivatives are usually
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14( 3- hydrox%);ol, %4- mbon t -)_deacetyl baccatine Il derivatives, in

particul af? n@?‘rﬁ) a@u?a[ &.‘The process according to the invention uses as
starting material 10- 15 deacetyl baccatine Il which, contrary to

143- hydr oxy- baccat i ne !F#Z n(gy be easily recovered in | arge anounts from
Taxus baccata | eaves. rggsre, the invention relates to a process for the
preparation of the conpofn of formul a (dAc which conprises the foll ow ng
st eps: CONFI RVATI ON COPY WO @749161 PgT/ 01/013614 2
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Compound (I), disclosed in PCT WO 01/02407 , is particularly active

=

5 against breast, lung, ovary, colon, prostate, kidney and pancreas tumors, as
well as against cells resistant to known antitumor agents, such as adriamycin,
vinblastine and some Pt derivatives. 14B-Hydroxy-1,14-carbonate-
deacetylbaccatine III derivatives are usually prepared starting from the
precursor 14f3-hydroxy-deacetylbaccatine III, a natural compound obtainable

10  in small amounts by extraction of Taxus wallichiana leaves, as disclosed in
EP 559,019. There is strong need for alternative processes for the easy and
effective preparation of 14p-hydroxy-1,14-carbonate-deacetylbaccatine III
derivatives, in particular of compounds (I).

The process according to the invention uses as starting material 10-

15  deacetylbaccatine III which, contrary to 14f-hydroxy-baccatine III, may be
easily recovered in large amounts from Taxus baccata leaves.

Therefore, the invention relates to a process for the preparation of the

compounds of formula (I) which comprises the following steps:
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a) protection of the hydroxyls at the 7- and 10- positions of 10

deacetyl baccatine I1l: OHORL OO0 HOL1" CHOR HOl- HOOHHO O 0 -e 0\ O
0 0 ~ Owmersilnt R and R1, which can be the sane or diffePenEPolzN3eldsel ect ed
from hydrogen, Cl-Clo alkyl or aryl, Cl-Co alkyl- or aryl-carbonyl,
trichloroacetyl, 5 CI-C4 trialkylsilyl2 preferably, when R and Rl are the
sane, they are trichloroacetyl, whereas when they are different, preferably
Ris trichlor8cet protgatioriof shacdeidnoxylsr aRthe tr padhiP- dostiionpe0hyl Qi | yI
or BOC and, Rl is acetyl; b) two-step oxidation to give the derivative

oxi di zed tdsageiBeasprting 110" the 13- position and hydroxyl ated at the 14-
position: ORa ORL ORL OO0 HOl- OROORO OR HOOHHHHOHHOO O KF,, \
OO0 C__~100 0 O 15 W 02/44161 PCT/EPO1/13614 3 c) carbonation of the
vicinal hydroxyls at the 1-QHnd 14- positions to giwgthe 1,14-carbonate
derivative: ORL !

wherein R and R;, which can be the same or different, are selected from
hydrogen, C;-C,q alkyl or aryl, C,-C, alkyl- or aryl-carbonyl, trichloroacetyl,
5 Cy-C4 trialkylsilyl; preferably, when R and R; are the same, they are
trichloroacetyl, whereas when they are different, preferably R 1is
trichloroacetyl and R; is acetyl, or R is triethyl or trimethylsilyl or BOC and

R, is acetyl,;
b) two-step oxidation to give the derivative oxidized to carbonyl at

10  the 13- position and hydroxylated at the 14- position:

15



OOROOR HO0O1 HOHOQ--~, O/c@ OOO Od) reduction of the
carbonyl at the 13- position: ORI ORL OO0 OROR OHOFI® 00 = H O AcQO
O O AcO vop44de1 e) renoval of the protective groups at tPRET/EPo1zn3c1410-
positions: ORL OHO HO," OROH 0~0 O7)0 HO AcOO 0O AcOL 0 O OS5 )
sel ective acetylation of the hydroxyl a8 the 10- position: OH QAc 0 HO1-
OHHO - OH 0~-OOH 'CO~pH, 0AO0O0QAOO0 O .

c) carbonation of the vicinal hydroxyls at the 1- and 14- positions to

give the 1,14-carbonate derivative:

d) reduction of the carbonyl at the 13- position:

e)

5 f) selective acetylation of the hydroxyl at the 10- position:

OAc

HQO »»

0
Ac
0]



WO 02/ 44161 PCT/ EPO1/ 13614 4 g) transformation of

143- hydr oxy- baccati ne-1, 14-carbonate |1l into the derivative

triethyl svogt/atied at the 7- position: QAc CAc O HOB'' OHPEEPOIOBest O-O O
H OCOH OACO OO0 O0 h) reaction of the compound fromstep (g) with
(4S, 5R) - N-Boc- 2- (2, 4- di met hoxyphenyl )#44-i sobutyl - 1- oxazol i di ne-
5-carboxylic acid: 0 QAc O O OQOles HO ,-- 01- OAc - 00 H+ t-BocN OO
OTes :,z BocNED (rjrensfprmatiqn o 1ﬁﬁ’BY@i9X®'éﬁW3@ln&C%1§‘c@%oBa‘ie) Il gval of
the triethylsilyl and dinethoxybenzylidene protective groups fromthe
conmpound ftﬁ%ﬁnglﬁ’éBV?ﬁl)l?th sﬂfyf(aégfa ﬂposmon:

OAc
Hollu OH
o)
Y~ o
0 AcO
@]

h) reaction of the compound from step (g) with (4S,5R)-N-Boc-2-

(2,4-dimethoxyphenyl)-4-isobutyl-1-oxazolidine-5-carboxylic acid:

N\
O
OTes
O/
+ —_ = i

BocN O

No\
0]

5 1) removal of the triethylsilyl and dimethoxybenzylidene protective

groups from the compound from step (h):




t-BocNONHQOAc OO0 Oles O- 0,,,, OH OVO_H"COH O QAcOO OO AcOO
0 WO 02/ 44161 PCT/ EPO1/ 13614 5 The procedures for the selective protection
of the 7wanz4416t hydroxyls are described by Holton et aPCT/EF@/B3ahledron
Letters 39, (1998) 2883-2886. The selective protection of the hydroxyls of
the starting conpound deacetylbaccatindlll is possible due to their

different reactivity. In particular, 5 the reactivity towar cyl ati ng,
al kyl ating or dieypincedpresg@ntthe paledbenprodesiton P% hary aud f@'eﬁbﬁﬁ%yls
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are reported in, the above cited puhjication. Sim.lar selectiyities are
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' educ%i atalltogvelné?’_thg O&iif eirngtié{Yi tsﬂbstitution thereof. Examples of reactants and
reaction conditions usable in the protection of the hydroxyls at 10- and 7- are
reported in the above cited publication. Similar selectivities are obtained
starting from 14p-hydroxybaccatine-1,14-carbonate.
According to a preferred embodiment, deacetylbaccatine III is reacted
15 with trichloroacetyl chloride in methylene chloride in the presence of
triethylamine and using dimethylaminopyridine (DMAP) in catalytic amounts.
The use of the protective trichloroacetic groups proved to be very
advantageous in the subsequent oxidation, carbonation and reduction steps
(respectively (b), (c¢) and (d)). In particular the 7,10-bis-trichloroacetate
20 derivative, which is obtained in quantitative yields from the starting product,
is oxidized and carbonated, then easily reduced at the 13- position with
simultaneous deprotection of the trichloroacetic groups to give 14-hydroxy-
1,14 carbonate-deacetylbaccatine III. The use of DMAP in catalytic amounts
provides obvious advantages from the industrial and environmental point of
25 views, considering that acylations of this substrate have up to now been
carried out in pyridine, which involves problems of disposing of the residual

solvent.

The oxidation step (b) of the hydroxyl at the 13- position is carried out



si mul t aneous deprotection of the trichloroacetic groups to give 14-hydroxy-
1, 14 carbonat e-deacetyl baccatine Ill1. The use of DVAP in catal ytic anounts
provi des vobv/oust advant ages fromthe industrial and envir paERMZI361@0I Nt of
25 views, considering that acylations of this substrate have up to now been
carried out in pyridine, which involves6problens of disposing of the
residual solvent. The oxidation step (b) of the hydroxyl at the 13-

posi ti on ivithamanganese: diwside rabsmupshTiirids LI6Q20NE 1 a ﬁOHﬁm@a%%@ed

di oxi de or_ bismuth d|0X|de or ozone in a solvent sele i rom

acet oni t riffem aexlosHeler aeatApe aicethwl erqebateimetiyleny Sfl Qgedy 911 K IUFESs
under vigorous stirring, . preferably_wi th gzone or manganese di gxi de in

acet oni t r iWelesr VigaspBn eSLITHIE,  BELETAY WHith Zone Papmpga%ﬁ%dlp}s@e in
derivative 5 Oxlq%Fed at the %3 position, while mné gng t he react.i on
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can be _recovere the reaction ne eas a |l on reaction
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derivativ

correspon oxy, derj.vative (step (d)). Said reductl on takes pl ace
regi osel eglt‘li 3&@%0&35 tﬁ‘idetal?’ﬁ%ﬁ?l at 13-, while the carbonyl at 9- remains
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(1)) Ts cay rrfees%ogﬁ ng lt3-hydroxy derivative (step (d)). Said reduction takes place
regioselectively at the carbonyl at 13-, while the carbonyl at 9- remains
15 unchanged. This reaction is usually carried out with sodium borohydride in
methanol or tetrabutylammonium borohydride and provides high yields. The
subsequent step (e) consists in deprotecting the hydroxyls at the 7- and 10-
positions to give 14B-hydroxy-1,14-carbonate deacetylbaccatin III. The
conditions and the reactants which can be used in the selective deprotection of
20 the hydroxyls at 7- and 10- are described in Zheng et al., Tetrahedron Lett.,
1995, 36, 2001, and in Datta et al., J. Org. Chem., 1995, 60. 761.

The selective acetylation at the 10- position (step (f)) is carried out with
acetic anhydride in the presence of cerium, scandium, or ytterbium salts,
preferably CeCl;.7H,0. Afterwards, the hydroxyl at the 7- position is protected

25 Dby silylation (step (g)). The subsequent step (h) involves the condensation
between 14p-hydroxy-7-Tes-1,14-carbonate-baccatine III and (4S,5R)-N-Boc-
2-(2,4-dimethoxyphenyl)-4-isobutyl-1-oxazolidine-5-carboxylic acid. The latter
is prepared as described in PCT WO 01/02407. The reaction is carried out in



acetic anhydride in the presence of cerium scandium or ytterbiumsalts,
preferably CeCl3. 7H20. Afterwards, the hydroxyl at the 7- position is

prot ect ew@8b2/pmési | yl ati on (step (g)). The subsequent stepCl{/Bpoirivml ves the
condensati on between 14(3-hydroxy-7-Tes-1, 14-carbonat e-baccatine 111 and
(4S, 5R) - N- Boc- 7

2- (2, 4-di net hoxyphenyl ) -4-isobutyl -1 -oxazolidi ne-5-carboxylic acid. The
latter i <Syrapelpe@rganigessdyenadin theeresmco9iopdase andeok aagandsmsption
carried out in WO 02/44161 PCT/ EP01/13614 7 dry apolar organic sol vents,
in the prc&gentesueh ag dgxdoherylsarbodiignidedeton” agent such as

di cycl ohexyl carbodj.imde (DCO.. Einally, jn step (i), the triethylsi]yl
group can be ré&iBedY V\!intﬁgeﬂ) ) dithe utrﬁefthﬁiﬁ?liy eSYQHPa o RS remavsd: ivithe

sol ution under. nitrggen, whereas ., 5 the di met hoxybenzylidene group can be
renoved i rP 1H§N1@nﬁ eHA8 ringeegnitElR{pyTigincopo ABYeTHRIr Qg ngli?&ﬁent |y

of NaHCO3. The follown xanples illustrate the.inventjon in greate
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10- desacet accatine_ 111 0 t Alternative: 7 m of trichloroacetic
anhydri de {183 Qﬁ%?@é‘?om f’d‘h?%‘&@&qllﬁ?@y Oﬁ\&ﬁg 3on of 10 g of

10- deacet yl baccat i 11 (18.4 ml.es) in.125 m .of .dr net.hyl.ene chl ori de
and a2 m of - pylieelow i X ikele HaRaleutis TRt St leitt ST 1t ng 1 or

t hree hours or theri/i e until conpletion of the reaction, 15 which was
moni tored by TEEWOMPSPrica gel using a n-hexane/ethyl acetate 1:1 mixture

as el uent. Upori)o pl.etio f. the.reaction, ? _of nethanol were added to
destroy the tri‘dPor ettt LI QAEEAE S S A HEN BREER T Mvrs-  added. The
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methylene chloride and 42 ml of pyridine. The reaction mixture was kept

VC

under stirring for three hours or otherwise until completion of the reaction,
15 which was monitored by TLC on silica gel using a n-hexane/ethyl acetate 1:1
mixture as eluent. Upon completion of the reaction, 5 ml of methanol were
added to destroy the trichloroacetic anhydride excess and then water was
added. The organic phase was thoroughly washed with water acidified with
HCl to remove pyridine, while the residual organic phase was dried over
20 MgSO, and concentrated to dryness under vacuum, to obtain a pale yellow
solid (17 g) which after -crystallization from chloroform has:
[a]lp - 34° (CH,CI, C5.8) IR (KBr) 3517, 1771, 1728, 1240. 981, 819, 787,
675 cm™;
"H-NMR (200MH): & 8.11 (Bz C), 7.46 (Bz, BB"), 6.50 (s, H-10), 5.72
25 (m, H-7 H-29), 5.02 (d, T = 8 Hz, H-5), 4.95 (8m, H-13), 4.37 (d, ] = 8 Hz, H-
20a), 4.18 (d, J = 8 Hz, H-20b), 4.02 (d, J = 6 Hz, H-3), 2.32 (s, 4-Ac), 2.22
(s, H-18), 1.91 (s, H-19), 1.25 and 1.11 (s, H-16, H-17), 1.94 (m, H14a), 1.89
(m, H14pB).



1H NMR (200MH): 6 8.11 (Bz C), 7.46 (Bz, BB'), 6.50 (s, H10), 5.72 25 (m
H7 H29), 5.02 (d, J =8 Hz, H5), 4.95 (8m H13), 4.37 (d, J = 8 Hz, H
20a), 4. ¥MBO(2441d1 = 8 Hz, H20b), 4.02 (d, J = 6 Hz, H 3), PCI/BROBSH144- AC),
2.22 (s, H18), 1.91 (s, H19), 1.25 and 1.11 (s, H16, H17), 1.94 (m
Hl4a), 1.89 (m HL4[i). WO 02/44161 PC§/EP01/13614 8 2" d Alternative:
10-DAB II'I (10_g, .18.38 mml) was suspended in CH2C12 (120 nl), DVAP (220
ng, 1.4 mol, @-1AdLIN3tiv@gls added and the nixture was cooled to OC on ice

bath. Then Et3N (10.26 m ., 73.6 mmol, 4 _eqv. d, i pediat el fter,
CiBCOCl ?2 12 W?Dwélhﬁﬂ,gazl%én\g? Wmfélr)g‘%\éaéﬁéggaﬁ I 1ﬂi¢ﬁ@§&1y(§¥0a o) Vin 5
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TLe into a beaker containing 160 g of triturated ice, stirring at r.t. until equilibrium
(approx. 1h). After that, the aqueous phase was separated and extracted with
CH,Cl; (3 x 40 ml). The combined organic phases were washed with 1N HCI

15 (20 ml), then with a NaHCO; saturated solution (20 ml), dried over Na,SO4
and the solvent was evaporated off. Crude weight: 16.5 g. After crystallization
from chloroform, IR, 'H-NMR and [a]p spectra were consistent with those of
the compound obtained using pyridine and trichloroacetic anhydride.

Example 11

20 Oxidation at 13- and hydroxvlation at 14- of 10-deacetylbaccatine III

7.10-bistrichloroacetate.

To a solution of 10-deacetylbaccatine III 7,10-bistrichloroacetate (3 g)
in acetonitrile (40 ml), 30 g of activated MnO, were added and the suspension
was magnetically stirred at room temperature and monitored by TLC

25 (petroleum ether-ethyl acetate 5:5; Rf starting material approx. 0.31). After
about one hour, the formation of the 13-dehydroderivative is complete (TLC
analysis, Rf of the 13-dehydroderivative about 0.50). Stirring was then kept

for about 72 hours, during which the 13-dehydroderivative was slowly



25 (petroleumether-ethyl acetate 5:5; Rf starting material approx. 0.31).
After about one hour, the formation of the 13-dehydroderivative is

conpl et e WObht#41anal ysi s, Rf of the 13-dehydroderivative abPOVEPQUBEM.
Stirring was then kept for about 72 hours, during which the

13- dehydroderivative was slowy WO 02/4%161 PCT/EP01/13614 9 oxidized to
its 143-hydroxy derivative (Rf about 0.36). The reaction m xture  was
filtered okidizeh todls d4B-hydrorhclesiadivieadRt abeut 8d10). Whsheactipr Hnbithyg
acetate. The solvent was evaporated off and the residue was purjfied by

col unmm chigefibgreshromghsCelita ad the geked wasrepeatedlst masBeen etthesthgl hyl 5
acetate 7:3) to afford 170 ng of the 13-dehydroderivative and 1, 05 gbof t he
143- hydroﬁgetg@._abﬁym]yggyi\%ﬁ ieyaporated off and the residue was purified by

13- Dehydr o- 143- hydr oxy- 10- deacet y|.baccatin 111, 7,10-bis trichl oroacetate:
white powselumpthypmatpgraphy, onjStsa v .()011750.3?%@7%71?6@(?13891 fﬁaeé:etﬁﬁ‘%?,

1232, 1103, 1010. 854 ,. 10 1H N 0 13).. 6 8,07 (B 7. 60
(Bz, O, #celatq @;3) tCBB'% 0,r3161.7é>zn(& of gﬁq&%,-g%%%@)ﬂﬁew %20,5( &Z@(;A ft\ﬁ% 70
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(br t, J=80H, H7),. 4.95 (br.d, J =82 H, H5), 4.37 (d, J = 8.
Hz, Hzoa)lﬁgnhi@{r%wrl%-dﬁhg.ﬁl? vatiNes0p) , 4.17 (s, H14), 4.02 (d, J = 6.7

a7 101 (s, | rRen R IR AR o st T 7el(-his Tkl Gbadeiich ng
sy o iR Pycion i $71C{ R ORI oo OGR! Tld. w7ern s Tl 367"
i vat ed  NDQ?2 d_th i i cal | irred

Eﬁéh}v? Eﬁpéﬁ?uﬂﬁﬁ%ﬁhﬁﬂﬁg%@%gbi TLC (pet E& oum ot her et nyl 20 acetate. |
o0 . : ¢ :
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ydr o e Fer . o |
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cake was wasugd Wb H14), 4.02 (d, 7 = 6.7 Hz, H-3), 2.71 (m, H-6), 2.29 (s, OAc),

2.17 (s, OAc), 1.96 (s, H-18), 1.27, 1.01 (s, H-16, H-17 and H-19).

15 Example IIT

Oxidation at 13- and hydroxylation at 14- of 7-triethvlsilylbaccatin III.

To a solution of 7-triethylsilylbaccatin III (1.0 g) in acetonitrile (10 ml),
10 g of activated MnQO, were added and the suspension was magnetically
stirred at room temperature and monitored by TLC (petroleum ether-ethyl

20 acetate 6:4; Rf starting material approx. 0.25). After about 2 hours, formation
of the 13-dehydroderivative was complete (TLC analysis, Rf 13-
dehydroderivative about 0.45). Stirring was continued for approx. 188 hours,
during which additional MnO, (10 g) was added. The 13-dehydroderivative
was slowly oxidized to its 14B-hydroxy derivative (Rf about 0.38). The
25 reaction mixture was filtered through Celite and the cake was washed with
ethyl acetate. The solvent was evaporated off and the residue was purified by
column chromatography on silica gel (40 ml, elueﬁt petroleum ether-ethyl

acetate 7:3) to afford 126 mg of the 13-dehydroderivative, 479 mg (46%) of



ethyl acetate. The sol vent was evaporated off and the residue was purified
by colum chromatography on silica gel (40 m, eluent petrol eum

et her-etiwd 02/anetate 7:3) to afford 126 ng of the 13-dehyBeDdroi/Mats ve, 479
ng (46% of WO 02/44161 PCT/ EPO1/ 13614 10 143-hydroxy- 13-dehydroderivative
and 189 ng of a mixture thereof. 13-Déflydro-7-triethylsilylbaccatin II1.

Wi te ovvder % 168C [a! D25 -35 (CH202a C O. 67) IR (KBr) 3488, 1726,

1711, 167646 oxydgede deriyatiye an@dsg%mglo allHXNMQ thorsiH CDClS) 5
8.07 (Bz AA), 760(Bz 5 7.49 (Bz, 3{‘@16 59 , H-10) £5d J=
6.9 Hz, H2), 1(3cdr037—£r19t1wlﬂiylbaw%)n IH Kt@IdPO é6&zc PL .33
d, J =8.0 H20a), 4.12 (d. J = 8.0 Hz, H 20b 391 9Hz
) 2 és(acﬂlc;z,zé)%7>mig>8r>zs4@§ (72 diho! Lﬁﬁmizé% 5m

ta), 223 )11@99 %érl(fnll}l%ggyfa oo b)Y o7 (%z %A} 730 82 e} e
ﬁg’ghﬁ%ﬂf b Z:?iz;yﬁ gg,gﬁa%? @3%1&'1—;@:3%?@&% ygﬁé M} ;’;ﬁ“ ? Hss. az :

SBA48 B HzeH- ). B3E1d, o sl jd B2
g Hz4 0 Hiuuiamon 3810 T 20 B B Sio e e %&7#32%149 %131):
2%&,‘ E?n o ats 2l 550 dsERa 0k &é)cf%glﬂsé gﬁa%ﬁ;éggdzgzﬂw
TES)) HRN£%873114P§&9%H2](8%§&§J %%ﬁ?ﬁ@%%é%@%m 309(2;11 20 )E%am')l e |({]/]
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20 ol . 9%1'56 Ig%wg b oﬂé% ioc]D o (%P% (ET;Pb 027%)%%(]&%9}15}131 I1‘?2325

CH2Cl12 (2
Lo ey g1 R0 ol P SRS LR Bl TR 1
(Bz AA"), 7.60 (Bz, C), 7.48 (Bz, BB'), 6.51 (s, H-10), 5.88 (d, ] = 6.9 Hz, H-
2), 4.90 (d, J = 8.2 Hz, H-5), 4.47 (dd, J = 10.6 7 Hz, H-7), 4.30 (d, J = 8 Hz,
15 H-20a), 4.28 (d, J = 8.2 Hz, H-20b), 4.13 (br d, ] = 2 Hz, H-14),3.84 (d, ] =
6.9 Hz, H-3), 3.69 (br d, J = 2 Hz, 14-OH), 3.62 (s, 1-OH), 2.52 (m, H-6a),
2.24 (s, OAc), 2.21 (s, OAc), 2.11 (s, H-18), 1.92(m, H-6pB), 1.74, 1.56, 1.28
(s, -h-16, H-17 and H-19), 0.94 (m, TES), 0.59 (m, TES). HRNS: 714.3092
(calculated for Cs7Hs001,S1 714.3092).
20 Example 1V
Preparation of 1,14-carbonate-13-dehydro-7-TES-143-hydroxy-baccatine

1.
To a solution of phosgene (1.8 ml of a 20% solution in toluene, 3.4
mmol, 20 mol. equiv.) and pyridine (0.56 ml, 6,8 mmol, 20 mol. equiv.) in
25 CH,Cl; (2 ml), a solution of 13-dehydro-14p-hydroxy-7-triethylsilylbaccatin
III (124 mg, 1,17 mmol) in CH,Cl, (1 ml) was added dropwise in 5 min. The
mixture was stirred at room temperature for 1 hour, subsequently quenching

the excess phosgene by addition of a NaHCO; saturated solution and



m xture was stirred at roomtenperature for 1 hour, subsequently quenching
t he excess phosgene by addition of a NaHCO3 saturated sol ution and WO
02/ 44161 WVRCW/ERGIL/ 13614 11 extraction with CH2Cl2. The oPQEEPCl/pBhEse was
washed with a NaHCO3 saturated solution, brine, and dried (Na2SO4). The
sol vent was evaporated off to yield akleddi sh residue, which was purified
on a short silica gel colum about 5 m, eluent hexane/ethyl acetate 8:2)
to af fordextrgctgn( 92ty GHoChe 'éh%a‘?flgéﬂls?t é’}laﬁ Vae }"’éélé‘% o‘ﬁltﬂs?cl_éllaﬁcé@3 out
R iR i L S e
e nacel S h ook, ab AR o4 St 318 STEEi{
IH VR (208Pa EBckagtuet heXobe/piy | aeesate 5:idh toradlo 115 18 GRL) BB 6. 51
o 1a) . 34 sarerte ol diojeastian T eayieionstyay Witk Fisipyiefingays te Basta, )
onc) . o, pAlow bR ivyersl dqddipnan st 1: b miioy. b ) Li-fabondte B 3 o
(oAl cul at SE0PBFoRabARPRaalc, XA L5Ea11e 1 PRIBBRTor o 1413 hychr oxybaccat i ne
3530, 1631, 173a-DesNgro-14Rels poge- o168y - ngbacalin i hbyalbeRe |
o 14 (4, Juig wpvigetah SHEEAF 43 Woaleg? B TR ke Mo, 0 3 %)
200} 3800 €34 1TRaotaf, 135, 1348, Tens ogiios] &gy honRA 0dG ¢
i 16) RO E3CBa08 ToN AR 70 @i fhof- B BB Sy ™
Preparati gny 9f 41y 145 @371D0pabe-# o4 j & Byl & W_shageatinerhhy -4.44 (dq, 7
= 10.7 Hz, H-7), 4.34 (d, J = 8 Hz, H-20a), 4.19 (d, J = 8.2 Hz, H-20b), 3.80
(d, J = 6.9 Hz, H-3), 2.50 (m, H-60), 2.23 (s, OAc), 2.22 (s, OAc), 2.19 (s, H-
15 18), 1.92 (m, H-6B), 1.72, 1.39, 1.26 (s, -H-16, H-17 and H-19), 0.90 (m,
TES), 0.56 (m, TES). HRNS: 740.2851 (calculated for C33H450,5S51 740.2864).
13-Dehydro-14B-hydroxybaccatine III 1,14-carbonate. White powder
240°C [a]p> - 2.5 (CH,Cl,, C 0.4) IR (KBr) 3539, 1831, 1736, 1240, 1088,
1068, 1057, 1024 cm™'; "H-NMR (200 MH CDCl,): & 7.98 (Bz AA"), 7.61 (Bz,
20 C), 7.50 (Bz, BB'"), 6.39 (s, H-10), 6.14 (d, J = 6.9 Hz, H-2), 498 (d, J = 8.2
Hz, H-5), 4.80 (s, H-14), 4.43 (dd, J = 10.7 Hz, H-7), 435 (d, J =8 Hz, H-
20a), 4.24 (d, J = 8.2 Hz, H-20b), 3.80 (d, J = 6.9 Hz, H-3), 2.50 (m, H-6a),
2.30 (s, OAc), 2.20 (s, OAc), 2.15 (s, H-18), 1.90 (m, H-6f), 1.74, 1.34, 1.25
'(s, H-16, H-17 and H-19), HRMS: 626.2005 (calculated for C;3H340;
25 626.1999).
Example V

Preparation of 1.14-carbonate-7-O-triethylsilyl baccatine IIl.

To a solution of 13-dehydro-14f-hydroxy-7-triethylsilylbaccatin III



To a solution of 13-dehydro-143-hydroxy-7-triethylsilylbaccatin 1l WO

02/ 44161 PCT/ EPO1/ 13614 12 1,14-carbonate (50 ng) in nethanol (5 m), an
excess NaBbid2/4about 20 ng) was added in small portions. PETEPOIBG6w n, the
reaction m xture was added wth saturated NH4Cl, extracted with et hyI
acetate, washed with brine and dried d%er Na2SO4. The sol vent was
evaporated off and the residue was 5 purified by colum chromatography on

silica gel,ldaearbonsten{30 ang) inmathenel @e%ﬁhea%tel?iﬁssawe (gpoyt bmgk or d

35 ng of the 13a-hydroxy derivative and 9 rrghof the 13 (3-hydroxy
deri vat i vi¥as afidsdiinds l POTHPRS: A FIET 30| BB BRg Feaqtfony niu,d%r&r W@ﬁa%déiefia] D25

-35 (CH2C12, C 0.860 KB 3054 819, 1736, 1603,
1090. ( 0W16>69awé%e@) Nﬂ+ NF@rX%f ég@ihyl aeeta %W(dﬁlzé‘i,&" ]1#61 ; :2)’8
7.50 (B B)., 6.47 H-10 12 J b,J:
5d3 Hg ZdeBliég over @éazégi g)sohgerﬁzw(aﬂ @;amra@si ('gfif the Hffsum(e 14938 4. 50
J_ = 10. 4 34 J =38
I(—I-20b)5 3pvgglegzbsa 091'6r.n@ Phromﬂogfap@ 88 ilﬂﬁcarg @abozlteﬁﬁ fé'ﬁ eleﬁe)l W;izz (s,
aOl:\g H- 19) ﬁe:éa t(hgzﬁ a%#Efg)te %62)6'@ %ﬂﬁ)rcﬁ%égglg 0% ﬂ’7165 130 I%ydroxyggm(lvdtlve alci5 9 17
14( 3- Hyd |.silyl-13-epib 11, b
Am()rpm;ugogbg 13eé*§1§ 3 %ﬁﬁ“vég éﬁgfcﬁg ?ﬁBr) 363(1)4 igr25onit7§4 1603,
1375, 1262, 0 1 N Bz 20
AN ). 7. 63 (Bz%é:)}}y‘;’ %Ele&@é‘“}ylb %g%ﬂ&%{) 'C%r a%l ?9‘? ('§5
gdz)H 13). ?&Zx[(% %&9 60) IR (kB 5‘{@54 383% (1%1‘6&693 371 é%@ 1?—9%0?&“4 31
J 2Q , : 2
(9. 916 B4t Sy 2N I MBLEPCD) S 5 05 Ure R 18, 5%, 7592, (2,
“H 16, H WH1 E 02/ 4416
e o (B 28 h?-‘%&%ﬁr@vﬁﬁé 0, FER).0 192584105 053 dVP 08/ 5%
13), 4.98 (br d, J = 9 Hz, H-5), 4.83 (d, J = 5 Hz, H-14), 4.50 (dd, J = 10.7 Hz,
H-7), 4.34 (d, ] = 8 Hz, H-20a), 4.23 (d, ] = 8 Hz, H-20b), 3.75 (d, ] = 6.9 Hz,

H-3), 2.56 (m, H-6a), 2.34 (s, OAc), 2.22 (s, OAc), 1.78 (m, H-68), 1.35 (s,
15 H-18), 1.75, 1.18, 0.95 (s, -H-16, H-17 and H-19), 0.90 (m, TES), 0.62 (m,
TES). .
14B-Hydroxy-7-triethylsilyl-13-epibaccatine 111 1,14-carbonate.
Amorphous, [a]p® - 13 (CH,Cl,, C 0.60) IR (KBr) 3630. 1825, 1734, 1603,
1375, 1262, 1091, 1071, 1049 cm™; "H-NMR (200 MH CDCl;): & 8.01 (Bz
20 AA"), 7.63 (Bz, C), 7.48 (Bz, BB"), 6.44 (s, H-10), 6.12 (d, J = 7.2 Hz, H-2),
4.90 (br d, J = 9 Hz, H-5), 4.81 (d, ] = 8 Hz, H-14), 4.48 (br, ] = 8§, H-13),
4.50 (dd, J = 10. 7 Hz, H-7),. 4.41 (d, J = 8 Hz, H-20a), 4.31 (d, ] = 8 Hz, H-
20b), 3.68 (d, J = 7.2 Hz, H-3), 2.60 (m, H-60a.), 2.32 (s, OAc), 2.26 (s, H-18),
2.21 (s, OAc), 1.80 (m, H-6B), 1.72, 1.43, 1.27 (s, -H-16, H-17 and H-19),
25  0.93 (m, TES), 0.61 (m, TES).



Preparation of 13 -dehydro-14p-h d~ roxy-7,10-bistrichl oroacetyl -baccatine

1l 1, 14-carbonate. A solution of

13- dehydmoe aziptiby dr oxy- 7, 10- bi stri chl or oacet yl - baccat i ne PET/EPI/3RA0 ng) in

CH22C12 (2 m) was added in 5 min to a solution of phosgene (20%in

toluene, 3.6 nl, 20 equiv.) and pyriding& (1.12 m, 20 equiv.) in CH2Cl12 (2

m). The mxture was stirred at r.t. for 1 h, then the excess phosgene was

quenched with ExumpteeVdat urated solution (3 ml). The mixture was

extracted with CHZClZ the or anlc portlon was vvashed with a 10 NaHCOB

sat urat ed sol ureparatiomnoby hygror 1 4fbhydroxyd’.40ihistrighlosaacedyl r

Na2SO4. The sol vent was evaporat ed off and the resi due was purifi ed by

col um chdHniaidrgasbenaten silica gel (el uent hexane/ AcOEt 9:1) to afford 175
ng (89% of the carbonate

13 Dehydr o- 143/hyaludign ?f 18- @ﬁlg»tdrpclmﬁ;hﬁé@ryyw@altlémqh%@rqqcretﬂ bagcatine

carbonate. Wite anorphous_solid,. IR (KBr) 1834, 1771, 735 R%\?p% 1232,

1103, 10161 @49 me)in CHARE 200 Wes addetin)S nbniosa GQ OSgeBD ( Bz,
C), 7.50 (Bz, .BB'), 6.52 H10). 5,92 (d, 6.7 70.(br t,
J): 8. o 5% , tolueng %§§ 3&; 2 @)qsmz m@&ye 1752% 2ﬁwmw )411@)2r(d
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mg (89%) of the carbonate.

J
1.
3-
1

13-Dehydro-14p-hydroxy-7,10-bistrichloroacetyl-baccatine III 1,14-
15 carbonate. White amorphous solid. IR (KBr) 1834, 1771, 1735, 1709, 1232,
1103, 1010, 854 cm’".
"H-NMR (200 MHz, CDCls): & = 8.03 (Bz AA"), 7.60 (Bz, C), 7.50 (Bz,
BB"), 6.52 (s, H-10), 5.92 (d, J = 6.7 Hz, H-2), 5.70 (br t, J = 8.0 Hz, H-7),
4.95 (br d, J = 8.2 Hz, H-20b), 4.77 (s, H-14), 4.02 (d, J = 6.7 Hz, H-3), 2.71
20 (m, H-6), 2.29 (s, OAc), 1.96 (s, H-18), 1.27 - 1.01 (m, H-16, H-17, H-19).
Example VII

Preparation of 14B-hydroxvy-10-deacetvlbaccatine III 1.14-carbonate.

A solution of 13-dehydro-14p3-hydroxy-7,10-bistrichloroacetyl-baccatine

III 1,14-carbonate (500 mg) in MeOH (8 ml) was cooled to 0°C on ice bath

25 and solid NaBH, (44 mg) was added thereto in 5 min. The mixture was stirred
at r.t. for 1 h, then cooled to 0°C, added with acetone (2 ml) in 5 min and
concentrated under mild vacuum, then added with AcOEt (10 ml) and filtered

through Celite. The clear solution was washed with a NaCl saturated solution



colum (eluent hexane/ AcCEt 1:1) to afford 251 ng of the title conpound and
55 ng of the 13- epiner (88%total) of the deprotected carbonate. 5

14R- Hydr ox@ od@1deacet yl baccatine 11 1, 14-carbonate. Wi t BCHEROIIIONS

solid. IR (KBr): 3520 (OH), 1834, 1709, 1232, 1103, 1010, 854 cm 1. 'H NWR
(200 MHz, CDC13) 6 803(Bz AA) 7160 (Bz, O, 750(Bz BB ), 6.27
(s, H10), 5.92 4.95 (br d, . J = 8 Qb) 485
(m H 13)and d?lﬁd( @VGDFNM$O44TA@ s(q;yem w3s -evgpgraigd qflfﬁhe liesoéue ((5 P! 3l 6

10 Hz, H—3)271mH—6 1.96 (s 127-101(
H 16, H m7xtuze 10§ él WaSPPBﬁgéét bbnclgpnl@og{w]@o@ll(é siligaugel

| ~yl)-14(3-h d~ baccail ne

14f 3- hydr@)szl)wry@ tlugpt 1%%6&@5? 1413) %(iggfg??@ésgdﬁgt%p th(%l‘f%gl léél‘)ﬂ%%ﬁgé apd of
Wer e addess Mhe! (Bnd? sRIMEKCLA kD) RbAe %%@?e%% P@rbfgwé? ac?é'o?n annydrt ge
15 e o ee 3@4@%&%&'1&%@5@“@%{@9 0o 14 b ofisde o GaR emgPRdvent
H20 e¥ﬁ£°¥@nﬁ&3 TR T a’ﬁmﬂﬁﬁﬁﬁﬁﬁo@ kfinon EQr "8 h. “The
R E‘?mBr vt el 00 BT EnCag 9 8 0302 RAE LRl B 5070 s o
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di methylfﬁ;g?n%ldfgm m) and N-nethylimdazole (0.07 n1) vvas added.
Triethylc 0 ne (0.042 m) was added to the solution under strong

stirring Example VIII

Preparation of 13-(N-Boc-B-isobutylserinyl)-14B-hydroxybaccatine III

1.14-carbonate.

15 To a solution of 14B-hydroxy-10-deacetylbaccatin III 1,14-carbonate
(126 mg) in 3 ml of dry tetrahydrofuran, 7.5 mg of CeCl;.7H,0 and 0.078 ml of
acetic anhydride were added. The reaction mixture was kept under stirring at
room temperature for 5 h. during which the reaction mixture became
homogeneous. 1.5 g of ice were added, keeping stirring for 1 h. The organic

20  solvent was evaporated off under vacuum and the residue was diluted with 5 ml
of H,0. The formed precipitate was filtered and dried by suction for 18 h. The
resulting product (white powder, 135 mg) has the following characteristics:

'"H-NMR (400 MHz, CDCL,). Sppm = 1.25, 1.11 (s, H-16 and H-17),
1.66 (s, H-19), 2.04 (s, H-18), 2.22 (s, OAc), 2.29 (s, OAc), 3.89 (d, J = 0.9

25 Hz, H-3), 4.06 (d, J =7 Hz, C20b), 4.20 (d, J = 7 Hz, H20a), 4.41 (m, H-7),
4.77 (4, J = 4 Hz, H-14), 4.85 (br d, J = 4 Hz, H-13), 4.97 (br d, ] = 8 Hz, H-
5), 5.8 (d, ] =7 Hz, H-2), 6.31 (s, H-10), 7.44 (t, J (Hz, Bz), 7.55 (d, ] = 8§ Hz,
Bz), 8.07 (d, J = 8Hz, Bz).



at roomtenperature in 1 h. The m xture was then poured into 10 mMl of H20 5
under strong stirring. The suspension was left at 4C for 18 h and the
formed whooB4qreci pitate was filtered off and washed w t ACHE®(Bord ), t hen
with hexane (2 x 3 m). The resulting white solid (150 ng) has the sane
spectroscopi cal characteristics as thdse of the conpound prepared in
Exanple V. In a 11 round-bottom fl| ask, 20

14( 3- hydr oxy- 714B<Hydmxybacensing d11 ﬂ@i%ﬁéﬂ)&ﬂlﬁ'ﬁe (Ilﬁﬁ) W@)e“’@ﬁa@b‘éok%ée%ﬂqer
with 300 Ml of rlgorously dry toluene; then

(4S, 5R) - NdBpetip! fozrrmmdﬁe(%omlbh@iﬁ/l -methéfémndﬁzolle &Qapiolfiﬂb)i fgass-added.
carboxylic acjd, of N, N-di nef hyl a o] r|d|ne DIVAP) and 9.5 g of

di cycl oherleébylsbmrpmlme ((b@@ 18bs‘§6$ @@geq?go Bn@‘?fdilﬁongl' ﬁ'(éﬂmg
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reaction mixture was refluxed for 3 h, then cooled and the precipitated ureic
15 product was removed. Mother liqﬁors were washed with a NaHCOj; saturated
solution to remove the unreacted acid, then with diluted hydrochloric acid to
remove DMAP, then again with NaHCOj; to neutrality. The organic phase was
concentrated to dryness to obtain 41.5 g of product which can be used as such
in the subsequent step.
20 40 g of this compound were deprotected in two steps, by removing first
Tes and then 2,4-dimethoxybenzaldehyde. 40 g of the compound were
dissolved in 100 ml of an acetonitrile/pyridine mixture (80:100) under
nitrogen and the mixture is cooled to 0°C, then added with 13 ml of
pyridinium fluoride and left under stirring for 24 h. The solution was poured
25 into 2 1 of water and the product was filtered and dried under vacuum.
The residue was dissolved in 60 ml of methylene chloride and this
solution was kept under strong stirring at 0°C and added with 40 ml of 0.6N

methanol HCI. The reaction mixture was left under stirring for 2 hr, then



p- benzoyl

CDC13 sol utlon
201.8-s 8 &fg. 2-

5 having the foll ow ng physi
characteristics:
245C TablveO 22/448hemn cal
HPpm nmultiplicity (Hz) HPpm nmultiplicity
4.30-dd (6.4; 3.2)
1.21-m 6a_ 2.52-ddd &14 8; 9.8; 6.
4.37-m 6' dhgeddwith.
4-OCOCH 2.40-s 14 4.84-d
1. 32-s o- sohztagn, Bljosting
7.58-m 20a 4.27-d (8, 4)
WO 02/ 441@1@3@113/1@&@/@1\3@&4rys1¢11m fé0121 aqyiene gKannphd irieh
ngO 308 MHz) C Rp ﬁéll
ﬁO%ﬁzlsebgtﬂlsOﬁrlnyB

10- OCOCH3 170. 2- %5 41,

5  having the

Formula:

Aspect:

Melting point:

co- chem cal
Formul a: C44H57NOL7 Aspect:

nmul ti

2-COPh 164, 3-
ollowmg physico- chem]ical and spectroscopical characteristics:

C44Hs57NOy

9) 10-0OCCCH 2, 22-s

white powder.

(Hz)

and spectroscopi cal

white powder. Melting point:
shifts (ppm) 1H NVR in CDC13 sol ut POWEP@OG6IMHz) 10
2 6.09-d (7.8) 2

3 3.68-d (7.4) 3 41®8-m5 4.91-dd (9.7; 2.5) 4'a

9) 4'b 1.43-m 15 6

(t3 1.86-m5' _1.65-m7
50 10 ef 2mcthyleng ddoxide carg)

ed awith epoNeat(Os. 9)

20 16 1.25-s Boc 1.35-s 17
tq. 687 ahelor@pnm Bh#seoyias Tomgeritatedl to domess
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Table 1: Chemical shifts (ppm) "H-NMR in CDC]; solution (200 MHz)

10 H Ppm., multiplicity (Hz)

2

3
5
60
15 6p
7
10
13
14
20 16
17
18
19

6.09-d (7.8)
3.68-d (7.4)

4.91-dd (9.7; 2.5)
2.52-ddd (14.8; 9.8; 6.9)

1.86-m
4.37-m
6.25-s

6.44-d (broad, 6.9)

4.84-d (6.9)
1.25-s
1.32-s
1.87-d (1.6)
1.69-s

200 4.27-d (8.4)
25 20B 4.20-d(8.4)

H Ppm, multiplicity (Hz)
2' 4.30-dd (6.4; 3.2)
3 4.08-m

4'a 1.21-m

4'p 1.43-m

5! 1.65-m

o' 0.96-d (6.3)

7' 0.95-d (6.3)
4-OCOCH; 2.40-s
10-OCOCH; 2.22-s

Boc 1.35-s

o-benzoyl 8.01-m
m-benzoyl 7.46-m
p-benzoyl 7.58-m

3'-NH 4.72-d (9.0)



C=0 (Boc) 155.8-s 6 34.9-t 10 C=0O (carbonate) 151.4-s (CH3)3C Boc 27.7-q

12 139.4-s 17 25.5-q 11 133.1-s 16 22.6-gq (Me)3C(Boc) 80.0-s 4-OCOCH3
22.0-q W@82/8H6l 10- OCOCH3 20.2-q 15 1 87.7-s 5 24.3-d BECBEPWB6H 22.7-(q
2 69.0-d 7" 21.6-g 20 75.5-t 18 14.6-q 2' 73.3-d 19 9.8-q 20 7 71.2-d
g-benzoyl 127.5-s 10 74.3-d o-benzoyl 1#29.5-d 13 74.1-d m benzoyl 128 6-d
14 79.1-d p-benzoyl 133.7-d Mass spectrg; (NH3, DEP/Cl positive_ ions)
(in/z) 889 [(Muable]2: Chemaical] shikisy )@)NMRﬁnqumkHaolsbI@NH@OqOQ NH3,
DEP/ CI agatlve ions): (mz) 871 (M), 260 (side chain) Infrared spectrum
( KBr peII Z)3521, 3321, 2971, 2953, 1826, 1762, 1706, 1526, 1366, 1238,
1165, 1072 723 cm-1 WV spectrum (MeOH): 231 276 and 284 n 30 -E1% at
231 nm = £80.99 . El % ot ppm.apultiplicieyo, ipHoeity\n

02/ 44161 PCT/EPO1/13614 18 CLAIMS 1. A process for the preparation of the
conpound P3- (N Boc- 1i - i38bétSyl i soserinyl) - 134(3- hydr oxybacc®t4fe |11

1, 14-cqrbqgnate, of formuz el O O OCAc 3! 51.2-d
4-OCOCH; 170.5-s 3 44.6-d
10-OCOCH; 170.2-s 15 41.3-s
2-COPh 164.3-s 4 39.9-t
C=0 (Boc) 155.8-s 6 34.9-t

10 C=0O (carbonate) 151.4-s (CH3)sC Boc 27.7-q
12 139.4-s 17 25.5-q
11 133.1-s 16 22.6-q
(Me);C(Boc) 80.0-s 4-OCOCH; 22.0-q
5 83.8-d 10-OCOCH; 20.2-q

15 1 87.7-s 5' 24.3-d
4 80.0-s o' 22.7-q
2 69.0-d 7' 21.6-q
20 75.5-t 18 14.6-q
2' 73.3-d 19 : 9.8-q

20 7 71.2-d q-benzoyl 127.5-s
10 74.3-d o-benzoyl 129.5-d
13 74.1-d m-benzoyl 128.6-d
14 79.1-d p-benzoyl 133.7-d

Mass spectra: (NHs;, DEP/CI, positive ions): (m/z) 889 [(MNH,)'],
25 832 [(MNH,4-(CH;);C)'], 772 [(MNH,-BocNH,)"]

(NH;, DEP/CI, negative ions): (m/z) 871 (M), 260 (side chain)

Infrared spectrum (KBr pellet): 3521, 3321, 2971, 2953, 1826, 1762,

1706, 1526, 1366, 1238, 1165, 1072, 723 cm’*

UV spectrum (MeOH): 231, 276 and 284 nm;
30 -E1y at 231 nm = 180.99

-Eiy at 276 nm = 14.094

-E{o, at 284 nm = 12.182



NH OiHOOH OACOO0 cc 5 which conprises: a) protection of the hydroxyls
at the 7- and 10- positions of 10 deacetyl baccatine Il1l: OH ORL O HOL- OH
OR HO1- WHD0m441lbt H HOH O 0 0 0 OO/ O wherein R and RIT/Em/Ghi4dcan be
the sane or different, are selected from hydrogen, Cl-Cl o al kyl or aryl,
Cl-d o al kyl- or aryl-carbonyl, trichldBoacetyl, 10 Cl1-C4 trialkylsilyl;

b) tvvo-steB oxidation to give the derivative oxidized to carbonyl at the
13- posit hydr oxyl ated at the 14- position: WO 02/44161

PCT/ EPO1/ 13614 19 ORL ORI ORR O HB- OROOROOR HHOOH HOOHH
HOHO~0 OCr110 Op0 0O OOO0OO

1. A process for the preparation of the compound 13-(N-Boc-f3-
isobutylisoserinyl)-14p-hydroxybaccatine III 1,14-carbonate, of formula (I)

5  which comprises:
a) protection of the hydroxyls at the 7- and 10- positions of 10

deacetylbaccatine III:

wherein R and R;, which can be the same or different, are selected from
hydrogen, C;-Cyq alkyl or aryl, C;-Cyq alkyl- or aryl-carbonyl, trichloroacetyl,

10 C;-C, trialkylsilyl,
b) two-step oxidation to give the derivative oxidized to carbonyl at

the 13- position and hydroxylated at the 14- position:



c) carbonation of the vicinal hydroxyls at the 1- and 14- positions to

give the 1, 14-carbonate derivative: ORI ORL Op OOROOR HOOOHO AcO
OO0 O Owiporedecti on of the carbonyl at the 13- positionPCT/BRI/BRYE O O OR
OR HOL pOp OHOVH Ac OAcOp OO0 5 e) renoval of the protective
groups at the 7- and 10- positions: ORI9OH O HO ,--- OROH OO O H~ OVO p
AcOO0O OO ACO0 0 WO 02/44161 PCT/ EPO1/ 13614 20 f) selective acetylation

of the hydroxyl

c)

give the 1,14-carbonate derivative:

d)

5 e)

ato|i1he 10- position: C]—IOQ?\C 0

carbonation of the vicinal hydroxyls at the 1- and 14- positions to

reduction of the carbonyl at the 13- position:

OR, OR,

5
&

5 ) OV 5 H
£c0 ~q O [AcO ~{
O 0

removal of the protective groups at the 7- and 10- positions:




HO11- OH OH HOs 19 O AcO 1011 o/O O AcOO Og) transformation of
14p- hydr oxy- baccati ne-1, 14-carbonate |1l into the derivative
triethyl svoyt/atied at the 7- position: QAc QAc 0 HOL1l" OHPEIDEPO1/13€0Hes Oe O

OHam ~OOHOACOO0 0zOO ACOO0O QOS5 h) reaction of the conpound from
step (g) with (4S,5R) -NBoc-2- 20

(2, 4-di net hoxy%r&enyl) 4- |sobuté6 x zo I di ne-5-carboxylic acid: 0 QAc O
O HO11l OTes 0 g9letiye acety Ry &yoaybat ths JA 51@0(1} OO0V0 - HO

AcO 0
g) transformation of 14B-hydroxy-baccatine-1,14-carbonate III into
the derivative triethylsilylated at the 7- position:
HQOm
?/O
0]
5 h) reaction of the compound from step (g) with (4S,5R)-N-Boc-2-

(2,4-dimethoxyphenyl)-4-isobutyl-1-oxazolidine-5-carboxylic acid:

i) removal of the triethylsilyl and dimethoxybenzylidene protective

groups from the compound from step (h):



O i) renoval of the triethylsilyl and di nmethoxybenzylidene protective
groups fromthe conpound fromstep (h): WO 02/44161 PCT/EPO1/ 13614 21 O
O QAc OWO otdn16t - BocN O NH O O -Y 31P. Oles O p,,,, OH PCTESOH3pNG HY 00
OACOp V- HOOCOp O 2. Aprocess as clainmed in claiml1l, wherein R =
RL = trichloroacetyl. 3. A process as @llaimed in claim1, wherein R and Rl
are different and R is trichloroacetyl and Rl acetyl, or Ris triethyl or
trimethylsilyl and RL is 5 acetyl. 4. A process as clainmed in claim1,
wherei n deprotection step (a) of the hydroxyls at the 7- and 10- positions
is carried out@with trichloroacetyl chloride in nethylene chloride in the
presence of tgsefhylam ne and of catalytic anmounts of

di met hyl am n dine. 10 5. A process as ch\gingd in claim1, wherein step
(b) of oxidatigh 6f the yahcoxyl at the 13- B Ition and hydroxyl ation at

t he 14- p?ﬁié\il is c out with manganese yjpxi de ok bispAtth di oxi de
or ozone I sdf vent Y=t
acet at e/ mm@h

fé.pery acetonitril e aget one
re._6. A process asicl aim

wher ei n car beqat jon stEp~{C) the 15 hydroxs &Y tPe
positions is carried® PWHijh _phosgene in a nethyl ene ene
m xture in the presege di ne
0 AcO
ool
2. A process as claimed in claim 1, wherein R = R; = trichloroacetyl.
3. A process as claimed in claim 1, wherein R and R, are different and R

is trichloroacetyl and R; acetyl, or R is triethyl or trimethylsilyl and R, is
5 acetyl.
4. A process as claimed in claim 1, wherein deprotection step (a) of the
hydroxyls at the 7- and 10- positions is carried out with trichloroacetyl
chloride in methylene chloride in the presence of triethylamine and of
catalytic amounts of dimethylaminopyridine. |
10 5. A process as claimed in claim 1, wherein step (b) of oxidation of the
hydroxyl at the 13- position and hydroxylation at the 14- position is carried
out with manganese dioxide or bismuth dioxide or ozone in a solvent selected
from acetonitrile, acetone or an ethyl acetate/ methylene chloride mixture.
6. A process as claimed in claim 1, wherein carbonation step (c) of the
15 hydroxyls at the 1- and 14- positions is carried out with phosgene in a
methylene chloride/toluene mixture in the presence of pyridine.
7. A process as claimed in claim 1, wherein reduction step (d) to
13-hydroxy is carried out with sodium borohydride in methanol.
8. A process as claimed in claim 1, wherein acetylation step (f) of the

20  hydroxyl at the 10- position is carried out with acetyl chloride.



7. A process as clained in claim1, wherein reduction step (d) to
13-hydroxy is carried out wth sodi um borohydride in nmethanol. 8. A process
as cl ai mwoobm4abni m 1, wherein acetylation step (f) of theCT/RBolmgdrsoxyl at
the 10- position is carried out with acetyl chloride. WD 02/ 44161

PCT/ EPO1/ 13614 22 9. A process as clai2ded in claim8, wherein the
silylation step (g) is carried qut with triethylchlorosilane. 10, A,
process a8 cl adnddogasscenichaimediinr eliaimt Re whegeln dhe stibpatian $tepctd)r ied

out in dry apolar organjc solvents, in the presence of a base and of the 5
condensat Femieshewt withcyietlaHehlaresd®@eti i mi de (DCC). 11. A process as cl ai med
inclaiml, wherein the triethylsilyl protective group is r ved (n step
(i) with pOri dPrPineess %Pi%@lqd%na%léi]@nﬁt‘?’h@'@ﬂbﬁq Eﬁ%&lonsﬂpnt(iﬁggs Graesd

ni trogen, and the di net hoxybenzylidene praqgtective group is renpved in

met hyl eneCBhI8r e apslaze RESHYC aFRIVEREH 181 thReDRETFECCHRT & Sel@@tﬂfgg&‘uent ly

of NaHCG3. .
5 condensation agent dicyclohexylcarbodiimide (DCC).

11. A process as claimed in claim 1, wherein the triethylsilyl protective
group is removed in step (i) with pyridinium fluoride in acetonitrile/pyridine
solution under nitrogen, and the dimethoxybenzylidene protective group is
removed in methylene chloride solvent by addition of methanol HCl and

10  subsequently of NaHCOs;.



