WO 02/ 12215 PCT/ EP01/ 08730 PROCESS FOR THE PREPARATI ON OF BACCATIN |11
DERI VATI VES The present invention relates to novel internedi ates useful in
the syntwes/s2208 14 3- hydroxy-1, 14- car bonat e- deacet yl baceat/Eroi/dsy3o
derivatives, and to a process for the preparation thereof. The

i nternedi ates obtained with the process of the invention can be used in
the preparation of novel taxan 5 derivatives with antitunor activity.

Taxanes are oigcds Fhe R SirdrAROIloRNGr GhASSER it BRtIvAWIRs agents

devel oped in recent years. Paclitaxel is a conplex diterpene isolated from
the bark of Taxus brevifolia and is considered a "l ead conmpound" for
cancer therapy. Extensive research is at present being carried out for
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10 having higher pharmacological aptivity and improved pharmacokinetic profile.
A particular approach relates to the baccatin. III derivatives variously modified
with respect to the basic structure. Examples of said compounds are the
14B-hydroxy baccatin TII derivatives disclosed in US 5,705,508, WO 97/43291,
WO 96/36622. At present, 14ﬁ-hydroxy-1,14-carbonate-deacety1baccgtin I
15 derivatives are prepafed starting fr'om the 14[3-hydroxy-deaqetylbaccatin_':'III
precursor, which is a natural compound obtainable in small an:tountsl by
extraction of leaves of Taxus wallichiana, as disclosed in EP 559,019. There is
strong need for novel intermediates or alternative processes to those commonly
used, which allow to prepare 14f-hydroxy-1,14-carbonate-deacetylbaccatin III
20 derivatives simply and effectively.
It has now been found that 14B—hydroxy-1,14—carbonate-deacetylbacéatin
IIT can be prepared by means of a process using 10-deacetylbaccatin III as
starting compound which, contrary to 14B-hydroxy-baccatin III, can be easily

.isolated in large amounts form Taxus baccata leaves.

25 Therefore, the present invention provides a process for the preparation of
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10 deacetylbaccatin III:
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5 wherein R and R; are selected from hydrogen, C;-C,o alkyl or aryl,

C;-Cyo alkyl- or aryl-carbonyl, trichloroacetyl, C;-C; trialkylsilyl;
preferably, when R and R; are the same, they are trichloroacetyl,
whereas when they are different, preferably R is trichloroacetyl and R, is
acetyl, or R is triethyl or trimethylsilyl and R, is acety];

10 2. two-step oxidation to give the derivative oxidised at the 13- position and

hydroxylated at the 14- position:

HOIII-

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

the 1,14-carbonate derivative:

15

1. protection of the hydroxy groups at the positions 7 and 10 of
deacetyl baccatin I1l: OHORL 0O HOOHOR HO" HOOHHOOti CG<O0O0OO
0 0 5 whaveon1R1:mnd R1L are sel ected from hydrogen,
Cl1-C10 al kyl - or aryl-carbonyl, trichloroacetyl, C1-C4 trialkylsilyl;
preferably, when R and Rl are the sang® they are trichloroacetyl, whereas
when they are different, preferably Ris trichloroacetyl and RL is acetyl,
or R is 14p-aybpxyel, U-tamionptsideybetalidcBitin s THC efophpridihg? . thewdoHbeging

oxi dation to give the derivative oxidised at the 13- posi ti on and

hydr oxylqégd at the 14- position: ORL OR OR, 000 HO- OR O OR HO -
OR HO H HOHOHOH 00O ()~00 O O3. carbonation of the vicinal

hydroxyls at grbgeclionansf lthe Bgsiréxpngrdupsgiate thé hpoditibhscat bamdt 80 of
derivative: 15 WD 02/12215 PCI/EP01/08730 3 ORI ORI OO

10

C1- Clopet/yd1/asrsoar yl

H O=



O OROORSB5HX9LI HO O: H 0- O OOACOO0 O O4. reduction of the
carbonyl at the 13- positionn OR ORI 0 O O OROROOO0OOOAOO0 0700
5. renova¥ooi/12h® protective groups at the 7- and 10- posPCT/@R&1/087I0RL CH O
ORHOO HO~OH D' 0~0 pHOO OH OAc 0 VO AcO 0 O The procedures for
the protection of the 7- and 10- hydrokyls are 5 described by Holton et
al., Tetrahedron Letters 39, (1998) 2883-2886. The sel ective protection of

t he hydroxyls of the starting conpound deacetyl baccatin |[I1l is possible
due to their different reactivity. In particular, the reactivity towards
acyl ating, alkylating or silyd),@}ti ng agents has be8 found to vary in the
order C(7)-0+C(10)-O0O+CCE¥3) -D+>C(1)-OH, the re the groups at 7- and 10
10- can be selectively - [ hydroxyls at 1- and 13-
free. WO 02/12215 PCY.

5.

The procedures for the protection of the 7- and 10- hydroxyls are

5 described by Holton et al., Tetrahedron Letters 39, (1998) 2883-2886. The
selective protection of the hydroxyls of the starting compound deacetylbaccatin

III is possible due to their different reaptivity. In particular, the reactivity
towards acylating, alkylating or silylating agents has been found to vary in the
order C(7)-OH>C(10)-OH>C(13)-OH>C(1)-OH, therefore the groups at 7- and

10  10- can be selectively protected while keeping the hydroxyls at 1- and 13- free.



4 Furthernore, by changing the reaction conditions, it is possible to
reverse the reactivity order of the hydroxyls at 7- and 10- thus all ow ng
the di ffaventizhs substitution thereof. Exanples of reactpar/srang7iteacti on
conditions usable in the protection of the hydroxyls at 10- and 7- are
reported in the above cited 5 publication. The oxidation step of the
hydr oxyl at the 13- position is achieved with manganese di oxide or bismuth
di oxi de Hurtleerandregibty skdmgihgdhé roactiareiconditiddse it inpetsibke o retdrye the
acetate/ nethyl ene chloride 9:1 m xtures, under vigorous stirring,
pr ef er abieyctivity omisgaofetie Hideoxyds iah 7acaidiltrthue alfowingt die diffeeential
reaction proceeds quickly to give the oxidised derivative at the 13-
posi t i orsubstihitodn dherdod. Bxampdee dff reaotanlie ahdamdactionneshditionyhesadbs ia
| onger reaction yields the 13- oxidised and 14- hydroxyl ated derivative.
The subshquemotectiobh@fathiednydbplsoft 1 be andd7-oxyd sepodrted dn itheaatsbvideited
positions is usually effected with phosgene or triphosgene in a nethyl ene
15 chl orpubdidatiomene m xture in the presence of pyridine. Subsequently, the
resulting 1, 14-carbonate derivative can be easily reduced at the 13-
position to Theexiddieaostepspbiit hydt@eHyair teey13te povidianvis aGsdeded enitlet i on
takes place regioselectively on the carbonyl at 13- while the carbonyl at
9- remnimsnganeskadigadde andismutledsatidetinva lsplveat fseteatited) fromuomtetendttilesi vel y
the 13-a 20 isoner. This reaction is usually carried out with sodium
bor ohydracgéonen onrethyhcicetaie/npethylabes chigtide | @l1dsnixTimes] asidest ¥jgaronsi st s
I n deprotecting the hydroxyls at the 7- and 10- positions to give the
final preoiog, Tdrefferalyl rwith- menganeser diowitde theacetonitrilecat iavetdde. The
conditions and the reactants which can be used in the selective
deprlét ecerohonfprocecds duicksly soagive- thendxitiisedaderibtive satr thigeti34 poZithemg et
al., Tetrahedron Lett., 1995, 36, 2001, -and in Datta et al., J. Og.
Chem , 1Wb®h emn besuecovieeed &om tthegeastien npedivogtwhereas akongaraiegctienf ul
intermediate for the synthesis of a variety of taxan derivatives. As
ment i onedeldsibeel 3sexidisedt andrbd bydroxatatpd alsaivativenti | now starting from
14( 3- hydroxy WO 02/ 12215 PCT/ EP01/ 08730

The subsequent carbonation step of the hydroxyls at the 1- and 14-

positions is usually effected with phosgene or triphosgene in a methylene
15 chloride/toluene mixture in the presence of pyridine. Subsequently, the
resulting 1,14-carbonate derivative can be easily reduced at the 13- position to
give the corresponding 13-hydroxy derivative. Said reduction takes place
regioselectively on the carbonyl at 13- while the carbonyl at 9- remains
unchanged, and stereoselectively, affording almost exclusively the 13-a
20 isomer. This reaction is usually carried out with sodium borohydride in
methanol and provides high yields. The last step consists in deprotecting the
hydroxyls at the 7- and 10- positions to give the final product 14B-hydroxy-
1,14-carbonate deacetylbaccatin III. The conditions and the reactants which can
be used in the selective deprotection of the hydroxyls at 7- and 10- are
25 described in Zheng et al., Tetrahedron Lett., 1995, 36, 2001, and in Datta et al.,
J. Org. Chem., 1995, 60, 761. The resulting final product is an extremely useful
intermediate for the synthesis of a variety of taxan derivatives. As mentioned

above, said intermediate was prepared until now starting from 14B-hydroxy



5 baccatin Il extracted fromthe | eaves of Taxus wallichiana in | ow
yields. The process of the present invention allows to prepare the sane
i nt er nedivad e2/1221%i gh yields starting froma conpound avaPCuBP@/(8M30 ar ge
anounts. Exanples of conpounds with antitunor activity which can be
prepared starting from 1413 5 hydroxy-i, 14- carbonat e deacetyl baccatin 111
are reported in US 5,705,508, WO 97/43291, WD 96/ 36622. According to a
pr ef er r dxhceatindihrertraofedt frenpthe bmyesfoft Taxusnwallichiana indaweyidldacthein |11
is reacted with trichloroacetyl chloride in nethylene chloride in the
pr esenceroteds oEtheyhmseneinvedtioniatipws, 79 prepatd theasdame pyteroiedeatd Gn GDEKP) i n
catal ytic anounts. The use of trichloroacetate as protecting group proved
to be veripldsdstartiagefiosn i o ddmepaxid aviadable an blange | amoants. rExamplasn of st eps
according to the process of the invention. In particular, the 7,10-bis-
trichl orcaopounds wath watitwmpr wotivity i whislht eamét prepgoedh startingvioyi défdls from
the starting conpound, after oxidation and carbonation is easily reduced
at the Jl&'dl‘ﬁxpo]s[lﬂirmbmnaﬂe dfianmyﬂhmtm HéprotreputahinlIS 557055¢%H Widacet i ¢
groups to give 1413-hydroxy-1, 14-carbonat e-deacetyl baccatin Il1l1. The use
of DVAP 97143291,a17\§®|%/3662121ts prow des definite advantages fromthe
I ndustrial and environnmental point of views, when considering that until
now t he acyl aicmtslm@ftotamme&mmi entbodimaent e theepraness iof ther indianion, t h
consequent di scharge O problens of the residual solvent. The follow ng
i nter rreddmcewlbbc@atnedllhcxso redated t withhdriphksreacatsl chiboidemimt megkylenbed
above are part of the present jnvention: OCOCC13 OCOCCl13 OCOCCl3 O OO
ococc13 @loddedn3heipresapcendisictyl mpirpandusm N N-dimethslaminapyoidineo 0 O
AcO O
10 (DMAP) in catalytic amounts. The use of trichloroacetate as protecting group
proved to be very advantageous in the'oxidation, carbonation and reduction
steps according to the process of the invention. In particular, the 7,10-bis-
trichloroacetate derivative, which is obtained in quantitative yields from the
starting compound, after oxidation and carbonation is easily reduced at the 13-
15 position with simultaneous deprotection of the trichloroacetic groups to give
14B-hydroxy-1,14-carbonate-deacetylbaccatin III. The use of DMAP in
catalytic amounts provides definite advantages from the industrial and
environmental point of views, when considering that until now the acylations
of this substrate were carried out in pyridine with consequent discharge
20 problems of the residual solvent.
The following intermediates obtained according to the preferred

embodiment described above are part of the present invention:

0COCCl,



OO0OO0OO0OO0 I, W 02/12215 PCT/EP01/ 08730 6 The foll ow ng exanpl es

illustrate the invention in greater detail. Exanple | Preparation of

7. 10- bi stwoohindacet yl - 10- deacetyl baccatin I11. First aPCPEP@Sv®. 5 4.77
m of trichloroacetic anhydride (42.32 mmol) is added by drops to a
solution of 10 g of 10-deacetyl baccati®m 111 (18.4 mol) in 125 m of dry

nmet hyl ene chloride and 42 m of pyridine. The reaction mxture is kept
under stirriTig feliowhigeexdmples iHustaatenhy iunentions dmgredteodetafl. t he reacti on,
checking by TLC on silica gel using as eluent an n-hexane/ethyl acetate
1:1 m xtEwemphé fer 10 conpletion of the reaction, 5 m of nethanol are
added to destroy the excess of trichloroacetic anhydride, then water is
added. Thepargion of Plidsbisitschloosauetil-¥0-deasbdbaddabinadi.di c water (HA) to
remove pyridine, whereas the remaining organic phase is dried over MgSOM4
and condéindtraterdatigedr yness under vacuum to obtain a pale yellow solid
(17 g) which is crystallised fromchloroform 15 [a]D -34 (CH2C12 C5.8) IR
(KBrp 3517, .71 mlaP&icllpdéncetidlantBiRide7@2.32 GrhobnisladdedrbNIFO{2R0M) : 6
8.11 (Bz ¢, 7.46 (Bz, BB'), 6.50 (s, H10), 5.72 (m H7 H?29, 502 (d, J
= 8 Hz, sdl@fion4oPd08y oft BYeackiglbacdatid HI § 184 rlp)in #238ml (of, ddy= 8
Hz, H20b), .4.02 (d, J =6 Hz, H3), 2.32. (s, 4-Ac), 2.22 (s, H1.8), 20
1. 91 (s ,metldne thiFidmdnd. 421 n(lsof plyti€ined- T reakiion fixture lid Kept tnder (m
H14(3). Second alternative: 10-deacetilbaccatin Ill (10 g, 18.38 mmol) is
suspendedirrimgCfdiGheee ha@B or Jnyveaid adtihicompbdtién 0F2he meaction} ameokingdbyt eqv. )
and cooled to OC 25 on ice bath. Et3N (10.26 m, 73.6 mvol, 4 eqv.) and
i mredi atBLG aftsehica geBasiBglay dlutnt ain, n-dex8nerethy] Retate. ): 1 amixtadeletfiender
nitrogen streamin 5

10 completion of the reaction, 5 ml of methanol are added to destroy the excess of

trichloroacetic anhydride, then water is édded. The organic phase is thoroughly
washed with acidic water (HCl) to remove pyridine, whereas the remaining
organic phase is dried over MgSO4 and concentrated to dryness under vacuum,
to obtain a pale yellow solid (17 g) which is crystallised from chloroform:
15  [a]p -34° (CH,Cl, 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 (m, H-7
H-29, 5.02 (d, J = 8 Hz, H-5), 4.95 8m, H-13), 4.37 (d, J = 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),
20 1.91 (s, H-19), 1.25 and 1.11 (s, H-16, H-17), 1.94 (m, H 14a), 1.89 (m,
H14p).
Second alternative:
10-deacetilbaccatin III (10 g, 18.38 mmol) is suspended in CH,Cl,
(120 ml), added with DMAP (220 mg, 1.4 mmol, 0.1 eqv.) and cooled to 0°C
25 on ice bath. Et;N (10.26 ml, 73.6 mmol, 4 eqv.) and immediately after,
CI;CCOCI (4.12 ml, 36.8 mmol, 2 eqv.) are added under nitrogen stream in 5
min, keeping the temperature under 10°C. After completion of the addition, the

mixture is left under stirring on ice bath for 15 min, then the bath is removed



m n, keeping the tenperature under 10C. After conpletion of the addition,
the mxture is left under stirring on ice bath for 15 mn, then the bath
IS renoveado W23 12215 PCT/ EP01/ 08730 7 and the reacti onPET/EPIIES7HE r oom
tenperature for 1 h. After 1 h the reaction is checked by TLC (AcCEt
2/ n-hexane 3, Rf 10-DAB IIl = 0.05, Rf 77,10- bistrichloroacetyl -10-DAB |11
= 0,26) and added with C13CCOCI (1 m, 0.5 eqv.). Stirring is continued at
r.t. forah@ thiereattien stiteed abeddmntenspepature dor 1t h. A flerbédk ¢he eeautwming 160
g of triturated ice and left under stirring until equilibriumat r.t.
(about | khecKéte BmaUHOUS(ALOE: 24-hbeanes SpaRit BO-RAB TEkt= ak08d Rf thH1EGH2C12
(3 x 40 m). The conbi ned organi c phases are washed with 1IN HO (20 m),
then w t higridalieoBestal uil ai10d Bs dlluti 0,26] 2idhddedInvitld CloCEOChIIQh1a00 t he
solvent is evaporated off. Crude weight: 16.5 g. After 10 crystallisation
f rom chl egefoStirringes ld8ntinkied MYR. farfdr [l 8]ig theh the apactiamis pstssd intbtah
t hose of the conpound obtai ned using pyridine and trichloroacetic
anhydf i déeakxangirgainingx il dat gorofatirih@ratethdichy dndx Jéfit vadeat stidringf until
7,10-bi strichloroacetate 15 10-deacetyl baccatin Il1l. 30 g of activated
Mh02 ar e egdiléeritm at sot.u(aboutoflh)0-Heaceugbhsicpladsen 14 | then separated and
7,10-bistrichl oroacetate (3 g) in acetonitrile (40 m), stirring the
suspensi extractechwitg Q3 ,iC, <Bix Aér nd). Themonshiped airgaricapHasesnarteownslged he
progress of the reaction by TLC (petroleum ether-ethyl acetate 5:5; Rf of
t he startwitly INtIECI 420 28])akthen With1) NaMEE; setarated selutoonm (20 hml), admed | on
of the 13-dehydroderivative is conpleted (TLC analysis, Rf of the
13- dehydrovderNes80y endbihet s¢alven) is Svaporatgd dff Crede oveightudd. 5 @ Afieut 72
hours, during which tine the 13- dehydroderivative is slowy oxidised to
the &0rr espstatlisagiona (fBety vhdempfortay i thet ilRg (HENAMButand, 38)]p Fpectreaets on
mxture is filtered through Celite, and 25 the cake is repeatedly washed
Wi t h et hydonatséerdt ewitihehost vefit the epammuadedobiainedandsinge pyddihee amd
purified by colum chromatography on silica gel (100 m,

trichloroacetic anhydride.

Example II

Oxidation at 13- and Hhydroxvlation at 14- of 7.10-bistrichloroacetate

15  10-deacetylbaccatin III.
30 g of activated MnO, are added to a solution of 10-deacetylbaccatin III

7,10-bistrichloroacetate (3 g) in acetonitrile (40 ml), stirring the suspension
with magnetic stirrer at room temperature and monitoring the progress of the
reaction by TLC (petroleum ether-ethyl acetate 5:5; Rf of the starting material
20  about 0.31). After about one hour, the formation of the 13-dehydroderivative is
completed (TLC analysis, Rf of the 13-dehydroderivative about 0.50). Stirring
is then continued for about 72 hours, during which time the 13-
dehydroderivative is slowly oxidised to the corresponding 14B-hydroxy
derivative (Rf about 0.36). The reaction mixture is filtered through Celite, and
25  the cake is repeatedly washed with ethyl acetate. The solvent is evaporated off
and the residue is purified by column chromatography on silica gel (100 ml,
eluent petroleum ether-ethyl acetate 7:3) to obtain 170 mg of the 13-
dehydroderivative and 2.38 g of the 14p-hydroxy-13-dehydroderivative.



el uent petrol eumether-ethyl acetate 7:3) to obtain 170 ng of the 13-
dehydroderivative and 2.38 g of the 1413-hydroxy-13-dehydroderivative. WO
02/ 12215 WRew/BR@L/ 08730 8 13- dehydro- 14R- hydr oxy- 10- deackCYEP@Sat0i n |11,
7,10-bis trichloroacetate: white powder, mp. 97C, IR (KBr disc): 3440,
1780, 1767, 1736, 1686, 1267, 1232, 1803, 1010, 854 cm1; 1H NVR (200MHz,
CDC13): 8 8.07 (Bz AA), 7.60 (Bz, C, 7.49 (Bz, BB'), 5 6.52 (s, H10),
5.92 (d,13dehgdio-tdp-hydrpxysl (Fdeddatythacdatin 8 10, H7,104+bi3 , tdcRbrodoetake: J =
8.2 Hz, H5), 4.37 (d, J = 8.2 Hz, H20a), 4.31 (d, J = 8.2 Hz, H 20b),
4.17 (swhHeqaowder)n.pd 973C;s IB. (KB ditd)3344@, ¥18¢,n 76¥,6)736). 1ERE, L26@Ac) ,
2.17 (s, OAc), 1.96 (s, H18), 1.27, 1.01 (s, H 16, H 17 and H19).
Exanpl e 1232,110 031040 864 leyalr oxyl ati on of 7-triethylsilylbaccatin Il 10 g
of activated M02 are added to a solution of 7-triethylsilylbaccatin 11l
(1.0 g) .m&gm ¢200MHz, CIICh)) § &07r BndADe 766 §Basi@y W BmgRBY) c
stirrer roomtenperature and nonitoring the progress of the reaction by
TLC X pef t56I (@qu-é@hér 921 dy] = dtBr.cHe ) 5. 1 (wft, Tive 84} Bz ithd) 08 r(bald, about
0.25). After 15 about two hours, the formation of the 13-dehydroderivative
i s conpl BEe¥i2(He,OI-2ndl.33i(d, J Rf 8 3f HzhH-28a)db3H( ddbF .8t HeeHadoh), 40175) .
Stirring is then continued for about 188 hours, during which tine, further
Mh02 (10(89}11149 4d2el, ITh6. 131z, dEiyd2 JdemyHi 61,229 (s (a%acg 2ATdjss Aty t he
correspondin 5 -hydroxy derivative (Rf about 0.38). The reaction
m xture 186f(s) Hed 84 hﬁ?oh@ﬂ (seHi-16, Hahdand HH®)cake is washed with ethyl
acetate. The solvent is evaporated off and the residue is purified by
col um cBxampleddbphy on silica gel (40 m, eluent petrol eum et her- et hyl
acetate 7:3) to obtain 126 ) of the 13- deh /dr oderivative, 479 ng (46% of
i Opydationyhydroxsigtion ok J-iriathylsilythaecatin Iy of a ni xture of both. 25
13- Dehydr o- 7- tr| ethyl Si IyI baccatl nilll, white powder, mp. 168C [a] D25 - 35
(CH2C12, C 0. bYg ofaqtrmitsd M. arg zed eqlmla sqlwx@n afs 7arietndsilybagaatin 230,

IIT (1.0 g) in acetonitrile (10 ml), stirring the suspension with magnetic stirrer

at room temperature and monitoring the progress of the reaction by TLC
(petroleum ether-ethyl acetate 6:4; Rf of the starting material about 0.25). After

15  about two hours, the formation of the 13-dehydroderivative is completed (TLC
analysis, Rf of the 13-dehydroderivative about 0.45). Stirring is then continued
for about 188 hours, during which time further MnO, (10 g) is added. The 13-
dehydroderivative is slowly oxidised to the corresponding 14B-hydroxy
derivative (Rf about 0.38). The reaction mixture is filtered through Celite, and

20  the cake is washed with ethyl acetate. The solvent is evaporated off and the
residue is purified by column chromatography on silica gel (40 ml, eluent
petroleum ether-ethyl acetate 7:3) to obtain 126 mg of the
13-dehydroderivative, 479 mg (46%) of the 14B-hydroxy-13-dehydroderivative
and 189 mg of a mixture of both.

25  13-Dehydro-7-triethylsilylbaccatin III, white powder, m.p. 168°C [a]p®’ - 35
(CH,CI,, C 0.67) IR (KBr) 3488, 1726, 1711, 1676, 1373, 1269, 1244, 1230,
1105 cm™; "H-NMR (200MH CDCl,): 6 8.07 (Bz AA"), 7.60 (Bz, C), 7.49 (Bz,
BB'"), 6.59 (s, H-10), 5.69 (d, J = 6.9 Hz, H-2), 4.92 (d, J = 8.2 Hz, H-5), 4.48



1105 cm1 ; 1H NWVR (200MH CDC13): 8 8.07 (Bz AA'), 7.60 (Bz, O, 7.49 (Bz,
BB'), 6.59 (s, H10), 5.69 (d, J = 6.9 Hz, H2), 4.92 (d, J = 8.2 Hz, H5),
4.48 WO 090 22225 PCT/ EPO1/ 08730 9 (dd, J = 10.6 Hz, H 7)pPCWEB®/8@d0 J 8.0
Hz, H20a), 4.12 (d, J = 8.0 Hz, H20b), 3.91, (d, J =6.9 Hz, H3), 2.96
(d, J = 20 Hz, H14a), 2.65 (d, J = 209Hz, H 20b), 2.50 (m H6a), 2.23
(s, OAc), 2.19 (s, OAc + H18), 1.67, 1.28, 1.19 (s, H 16, H 17 and H 19),
0.19 (m (dB3)= 16.61BzDERTYS $:3B4(d3Thy 81(0Ky; H02080k1 2l(8ageasinHE) H-20b),0- bi s
trichloroacetate: white powder, mp. 153C MD 25 + 20 (CH2Cl2a C 0.75) IR
(KBr) 3439], (d2B= 6168, H3)12.9268, ] £22Q HA,2A314d))2068 4.1 J;= 26+ F/REHC500MH
CDCl13): S 8.06 (Bz AA'), 7.60 (Bz, C, 7.48 (Bz, BB'), 6.51 (s, H10),

5. 88 (d,20b);265(9c(11h1;H46a)2)2,234(é2G)Ad), 2.19 8, DAEZ+ H-53), 16%7108d.1.1D &,10.6 7
Hz, H7), 4.30 (d, J = 8 Hz, 10 H20a), 4.28 (d, J = 8.2 Hz, H20b), 4.13
(br d, JH=1@ Hzl7 kthd H-193, 8649(@n, TES)6.9 Hz, H3), 3.69 (br d, J = 2 Hz,
14-0H), 3.62 (s, 1-OH), 2.52 (m H6a), 2.24 (s, OAc), 2.21 (s, QAc), 2.11
(s, 1B 18), 1.PRDehydr6-d48)hydroXst10tdedeetyllbaéatin, I11,17,16-bis thdhlomadetatet9) ,
0.94 (m TES), 0.59 (m TES). HRNS: 714.3092 (calculated for C37H50012Si
714. 3092yhite pdwExgmlpe 158°C[dhy’™ en20YGHGH,aCiMASPIR (KBr) 3431, 1723,
7-trietbylsilylbaccatin Il 10 g of activated WMh02 are added to a solution
of 7-tri £693, 6371, b262,21242, 1223 1096 gmT n 'HeNMRI (500MH CD61): 5v8.06
stirring at roomtenperature and nonitoring the progress of the reaction
by TLC (B2 AoA Bk (Bz,- €),hy48a@x,d8B")26.5: &, HRF10)f 5188 (4t hrt 6.8gHmpler i al
about 0.25). After about two hours, the formation of the

13- dehyd2pdkp0\(df e 8i% Henript Bt ddd T (AL baral 0461 B HARNH-OF), 930 (d, J = 8 Hz,

13- dehydroderivative about 0.45). Stirring is then continued for about 188
hourd) dHr20a), A& Gd,tT we8.2 1, Hde20)04. 131(brg), Ji 2addeH-14)3.88(d, J = 6.9
dehydroderivative is slowy oxidised to-the correspondi ng 1413- hydroxy 25
deri vat i Y, HRB),ab60t(bo d38)= 2 The, 14&3H), 3n62ri(st LnQEH),s2.6R1 (ner Heb Yy 2024 s,
Celite, and the cake is washed with ethyl acetate. The solvent is

evapor at ©A®f 2.2ncs, thAc), 2.11 (s, H-18), 1.92 (m, H-6), 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 C37Hs5001,S1 714.3092). -
15 ExamplelV
Oxidation/hydroxylation of 7-triethylsilylbaccatin ITT
10 g of activated MnO, are added to a solution of 7-triethylsilylbaccatin
III (1.0 g) in acetonitrile (10 ml), with stirring at room temperature and
monitoring the progress of the reaction by TLC (petroleum ether-ethyl acetate
20 6:4; Rf of the starting material about 0.25). After about two hours, the
formation of the 13-dehydroderivative is completed (TLC analysis, Rf of the
13-dehydroderivative about 0.45). Stirring is then continued for about 188
hours, during which time further MnO, (10 g) is added. The 13-
dehydroderivative is slowly oxidised to the corresponding 14p-hydroxy
25  derivative (Rf about 0.38). The reaction mixture is filtered through Celite, and
the cake is washed with ethyl acetate. The solvent is evaporated off and the
residue is purified by column chromatography on silica gel (40 ml, eluent:

petroleum ether-ethyl acetate 7:3) to obtain 126 mg of the 13-



residue is purified by colum chromatography on silica gel (40 m, eluent
petrol eum ether-ethyl acetate 7:3) to obtain 126 ng of the 13 WD 02/12215
PCT/ EPO1M8#38®21310 dehydroderivative, 479 ng (46% of thePCI/EP01/08730
14( 3- hydr oxy- 13- dehydr oderivative and 189 ng of a m xture of both.
13- Dehydro-7-triethylsilylbaccatin Il 110 white powder, mp. 210C [a] D25 - 48
(CH2C12, .C 0.50) .1 R_(KBr% 3478, 1728, 1676, 1373, 1271, 1240, 1071, 1026 5
cm 1; 1Highydroderiativnedd: mg §46%) (ef thay 14 -hyslroxed 3-dghydroderiyefive gy ) |
6.46 (s, H10), 5.70 (d, J = 6.9 Hz, H2), 4.95 (d, J = 8.2 Hz, H5), 4.51
(dd, J =-andid89 mg of g mixtuze gbpbeth. J = 8.4 Hz, H20a), 4.14 (d, J = 8.4 Hz,
H 20b), 3.92, (d,_ J . =6.9 Hz, H3), 2.99 (d, J = 20 Hz, I;l—lé}a},2 2.68 (d, J
= 20 Hz, 134Delydro-%thethyisilylbaegatih [Hog white pasyderp m.g. 24.0°6aky]n "2 048 (s,
H18), 1,68, 1.29, 1.20 10 (s, H16, H 17 and H 19 0. 19.
13- Dehy dieHaGh, Ky @ SRy IR- (5Bo: 3418i [72Halehei A3734 :&%i 14400082L, 1826, 220C
MD 21+ 19,(gHCl2, ¢ 0.42) 1R (KBr) 3568, 1710, 1719, 1686, 1372 1282,
1240, 12%@,1;%71311\@%@091\4 GRR1D2 00MA7 dBz1 AR .87 -84 (B % £2), 429 (B, BB )bz,
C), 7.51 (Bz, BB .39 (s, H10),..589 (d, J. = 6,9 Hz, H2), 4.94 (d, J =
85 15 roerssh 10170 dd: 5 SO D) HISIA W B2l 1:5), A SIold hr20b)
4.15 (s, 4) 69 (d,.J = 6. ), s, OAc), 2.16 (s, H18),
2.14 (s.1 z, HI%’A?-3%. o J T.&@%&Fﬁ%; 41-4%41_%83&1(3: &41!91;2,, Hﬁl@gba 3836112
0.19 (ca at fo 1 I 600.6103). | e.V._20_Preparation of
1, 14- car%ﬁﬁat:eégaﬂae@ﬁoﬁgtoéﬁ?bﬁc%ﬁznﬁﬂl‘%a%%% &ai b 39 ﬁz:aH-i"fb),
13- dehydrq- 14( 3:hydroxy-7-triethylsilyl baccatin_ |I1 4 , 1.17 1) in
CH2C12 (é%ﬁi @aﬁgg&;f éé%@sa(@g% ﬁk @: @m@ﬂ%dsn‘ﬁﬁ(&é,e}qggvl)ﬁ%sl- ded
drop, by dr i.n I N sal ution of phosgene (1.8 m of a 20% solution
in t ue&e?—ﬁé.GA}ﬁﬂ/ghndtzﬁ'%=%'ﬁéquiv.) in CH2C12 (2 ni). The 25 nmixture is
stirred omte ature for. our .and su uently the excess,.o.Af
phosgeneg'é%@arpéﬁ@ dﬁ?’fjfiﬂétqéhﬁégy&ﬁ%ﬁﬁpgiﬁg@ﬁﬁ? ip%/’W(g?{dn'éRt izgtéd with

[oc]D25 + 19 (CH,Cl,, C 0.42) IR (KBr) 3568, 1710, 1719, 1686, 1372, 1282,

1240, 1219, 1073 cm’l; "H-NMR (200MH CDCls): & 8.09 (Bz AA"), 7.60 (Bz,

C), 7.51 (Bz, BB"), 6.39 (s, H-10), 5.89 (d, J = 6.9 Hz, H-2), 4.94 (d, J = 8.2

) ( ) (
15 Hz, H-5), 4.47 (dd, J = 10.7 Hz, H-7), 4.31 (br s, -H-20a + H-20b), 4.15 (s, H-

14), 3.69 (d, J = 6.9 Hz, H-3), 2.29 (s, OAc), 2.16 (s, H-18), 2.14 (s, OAc),

1.74, 1.21, 1.10 (s, H-16, H-17 and H-19), HRMS: 600.6112 0.19 (calculated

for C31H36012Si 6006103)

Example V

20 Preparation of 1.14-carbonate-13-dehydro-7-tes-baccatin II1.

A solution of 13-dehydro-14p-hydroxy-7-triethylsilylbaccatin III (124
mg, 1.17 mMol) in CH,Cl, (1 ml) and pyridine (0.56 ml, 6.8 mMol, 20 mol.
equiv.) i.s added drop by drop in 5 min to a solution of phosgene (1.8 ml of a
20% solution in toluene, 3.4 mMol, 20 mol. equiv.) in CH,Cl, (2 ml). The

25 mixture is stirred at room temperature for 1 hour and subsequently the excess
of phosgene is neutralised with a NaHCOj; saturated solution and extracted with
CH;Cl,. The organic phase is washed with a NaHCO; saturated solution, brine,
and dried (Na,SO,). The solvent is evaporated off to yield a reddish residue,



CH2C12. The organi c phase is washed wth a NaHCO3 saturated sol ution,
brine, and dried (Na2SO4). The solvent is evaporated off to yield a

reddi sh me@ozue1s WO 02/ 12215 PCT/ EPO1/ 08730 11 which is pOrEPies7in a
small silica gel colum (about 5 m, eluent hexane/ethyl acetate 8:2) to
obtain 118 nmgy (92% of the car bonate When the reaction is carried out
with triethylam ne as base without the reverse addition, m xture of

1, 14- car dnch és pudifRdebansogll silica ga} b@lmamm{ablom@ndawhlqmdmnﬂethﬁb) is
5 obtai ned. 13-Dehydro-140- hydroxy-7-triethylsilylbaccatin |11

1, 14- car boetatee 8:2hite ebtpiondéB, mm (92%453€ the] Gaborate3d VheaGiR, raactionsis | R
(KBr) No. of band OH 1834, 1734, 1709, 1373, 1242, 1225, 1088, 1057 cm1 ;
1H NVR ( 2a0hd¢d oGD@1E) .triethzflmir(d?,as hAasY with®g t(nBzr,ev@s,e aYddiﬁo@BmixBB‘e) of 6. 51
(s, H10), 6.12 (d, 10 J 6.9 Hz, H2), 4.90 (d, J =8.2 Hz, H5), 4.78 (s,
H 14), 414-carhonnte aral 2-debenzayi)l,24aghorde-13 beazeorte (hlnny) ] :45)0ixd, J
= 8.2 Hz, H20b), 3.80 (d, J = 6.9 Hz, H3), 2.50(m H6a), 2.23 (s,
QAc), 3 2. Ebta(uwdoéc) 2.19 (s H 18), 1 92 (m H6(3), 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

(cal cul afléeDebydcss Blmcks‘xy?mmm 11y1b5cqa§LrDeﬂlfIdr dah%@arhgmmxyﬁdutmtu n
[11 1,14-carbonate, white \%:Ier 240C [a] D25 - &CHZClZ C 0.4

(KBr) 35@9wd1533m p1156°C1f0y ro%%( 2, C105D) Iibé BypNo. OﬁIbraNdIFOHZOOM-I
CDC13) 798;3 @3761 (Bz, 7:50 (Bz, ?639 S,

6. 14 (d 133.4 6l 4—1217 ,2)137a 9@4(2@1 55 30&8;42105% cm) FHEIM (3@01\4 4 43
(dd, J = d, J =

o HZOQDC&)86189( z—Aé\h wéo (st)o) z@(BmBﬁmsussﬂ e b 2 20
(s, OQAc), 2.15 (s, Hl(% H6p), 1.74, 1. 1.25 (s, H16, H 17
and I1-919)I ,6562)2 go((daﬂcuﬁa% &ty f 75)01437-%@@111612@ fiobb)dd, Eaddi®e Vi
Prepar ation of 1 14-carbonate-7-O-triet ’I%I silyl baccatin |1l 25 An excess

of NaBH4 HadduD), 2034ndYl, Vs SdHedH- aoé}mﬂ 165 ¥ 082 iz, aH- 20 B o (d5 J

13- dehydr o- _| 4f 3- hydroxy-7-trieth IS|I6I baccatin |1l 1,14-carbonate
6.9 Hz, H-3), 250{mH6oc) 2.23 (s, OAc), 2.22 (s, OAc), 2.19 (s, H-18), 192

(m, H-6pB), 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 C33H43013S1 740.2864).

15  13-Dehydro-14p-hydroxybaccatin III 1,14-carbonate, white powder 240°C
[alp® - 2.5 (CH,Cl,, C 0.4) IR (KBr) 3539, 1831, 1736, 1240, 1088, 1068,
1057, 1024 cm™; "H-NMR (200MH CDCl;): & 7.98 (Bz AAY), 7.61 (Bz, C),
7.50 (Bz, BB"), 6.39 (s, H-10), 6.14 (d, J = 6.9 Hz, H-2), 4.98 (d, J = 8.2 Hz, H-
5), 4.80 (s, H-14), 4.43 (dd, J = 10.7 Hz, H-7), 4.35 (d, J = 8 Hz, H-20a), 4.24

20 (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-68), 1.74, 1.34, 1.25 (s, H-16,
H-17 and H-19), HRMS: 626.2005 (calculated for C33H340; 626.1999).
Example VI
Preparation of 1.14-carbonate-7-O-triethylsilyl baccatin III

25 An excess of NaBH, (about 20 mg) is added in small portions to a
solution of 13-dehydro-14B-hydroxy-7-triethylsilylbaccatin III 1,14-carbonate
(50 mg) in methanol (5 ml). After 30 min., the reaction mixture is added with

saturated NH,CIl, extracted with ethyl acetate, washed with brine, dried over



(50 mg) in methanol (5 m). After 30 mn., the reaction mxture is added
wth saturated NH4CL, extracted with ethyl acetate, washed with brine,
dried ovavOWIN2¥ 12215 PCT/ EPO1/ 08730 12 Na2SO4 and t he BOTABOI0873)
renoved, to give a residue which is purified by colum chromatography in
silica gel (about 5 m, elution with h2xane-ethyl acetate 8:2) to obtain
35 ng of the 13a-hydroxy derivative and 9 ng of the 13 [3-hydroxy
deri vat N S(h, 4Ad3theysbloryt Ts tremeivied] 1o givbas aesiduel Whidh 1id-marifieddhye
[a] D25 -35 (CH2Cl12, C 0.60) IR (KBr) 3054, 1819, 1736, 1603, 1371, 1261,
1238, 1@9lumiOésomatogiaphyl h Nilicd 220 \MabeDCH3ml, Slhtidib Witk Kexkdne-ath§b ( Bz,
©, 7.50 (Bz, BB), 6.47 (s, H1:0), 6.12 (d, J =6.9 Hz, H2), 505 (br d
J = 5.5 adetatét8t3) tobWBin B6 mg df the 93dzhydkdx)y, déri8ative andl 9 mgHaf the 14),
4.50 (dd, J = 10.7 Hz, H7), 4.34 (d, J =10 8 Hz, H20a), 4.23 (d, J =8
Hz, H 20B)B-hgdixy( derivatives. 9 Hz, H3), 2.56 (m H 6a), 2.34 (s, OAc), 2.22
(s, OAc), 1.78 (m H6[3), 1.35 (s, H18), 1.75, 1.18, 0 95 (s, -11-16,
H- 175and4|ﬁ—]:EI)d,roﬂy%t1ﬁcthym)lba®aﬁm {ih1 TEE&‘()arbonate [oc]D -35 (CHZCIZ, C
14(3- Hydroxy-7-triethyl silyl-13-epibaccatin IIl 1,14-carbonate, anor phous
MD 2' - 0160) TR®iBr) 8054.,60819,R1 T3hr 16GH33 71,8201, 11723&8 hHy3, 1(16975qm1262 15
1091 1371 1049 cm 1; 1H NMR (200MH CDC13): S 8.01 (Bz AA'), 7.63 (Bz,
H BEMRSEQ()QMH ED(Ch): 338109 (Be. AA')(,d’ 63 (BzyC2, 560 B2)BBY), 9047 br d,
Hz, H5), 4.81 (d, J =8 Hz, H14), 4.48 (br, J =8, H13), 4.50
(dd J £s1H-10), 622 (8 7)= 6:914[2 £12),15.:058(bistad, JH-=5051)HZ 49[3113)(6981 -4, Fz,

H 20b), 3.68 (d, J = 7.2 mﬁZGOmHGa gz_/ Ac), 2.26 (s,
H 18), 2=91Hz,sH ﬁ)&f‘f‘)%ﬁ,&b—zﬁ{ 49] 450 @ldzd 104731—121 )(4, 3444 6= H 17
and H 1

(ﬁ TES), 0.61 TES). Exanple VII Pr egar ation of
13- déhy H21H 20|ay,d4 3% (47728 I&z,erZQh),&r%é&éi - ®addas Hr3),12.56 (m, H-

1. 14-carbonate. 25 A sol ution of

13- dehy drav), 2434-(y O oxly 2722 Gs, b@zé&of); dh’%(@a&h@ﬂ), Bk e, iH-18),11.7200.18g) in
FEAZ (R85, FE 17 ama W15, 690 Gm, TEE), 062 G TESS. ' " °
14p-Hydroxy-7-triethylsilyl-13-epibaccatin III 1,14-carbonate, amorphous
[a]p® - 13 (CH,Cl,, C 0.60) IR (KBr) 3630, 1825, 1734, 1603, 1375, 1262,
15 1091, 1071, 1049 cm™; "H-NMR (200MH CDCl;): & 8.01 (Bz AA"), 7.63 (Bz,
C), 7.48 (Bz, BB"), 6.44 (s, H-10), 6.12 (d, J = 7.2 Hz, H-2), 490 (br d,J =9
Hz, H-5), 4.81 (d, ] = 8 Hz, H-14), 4.48 (br, J = 8, H-13), 4.50 (dd, J = 10, 7
Hz, H-7), 4.41 (d, J = 8 Hz, H-20a), 4.31 (d, J = 8 Hz, H-20b), 3.68 (d, ] = 7.2
Hz, H-3), 2.60 (m, H-6a), 2.32 (s, OAc), 2.26 (s, H-18), 2.21 (s, OAc), 1.80
20 (m, H-6B), 1.72, 1.43, 1.27 (s, -H-16, H-17 and H-19), 0.93 (m, TES), 0.61 (m,
TES).
Example VII

Preparation _of 13-dehydro-143-hydroxv-7.10-bistrichloroacetyl-baccatin III

1.14-carbonate.

25 A solution of 13-dehydro-14B-hydroxy-7,10-bistrichloroacetyl-baccatin
III (200 mg) in CH,Cl, (2 ml) and pyridine (1.12 ml, 20 equiv.) is added in 5
min with a solution of phosgene (20% in tbluene, 3.6 ml, 20 equiv.) in CH,Cl,

(2 ml). The mixture is stirred at r.t. for 1 h, then the excess of phosgene is



mn wth a solution of phosgene (20%in toluene, 3.6 m, 20 equiv.) in
CH2C12 (2 m). The mxture is stirred at r.t. for 1 h, then the excess of
phosgene W@ 032202/ 12215 PCT/ EP01/ 08730 13 neutral i sed w POT/APNAICO3
saturated solution (3 m). The mxture is extracted wth CH2Cl2, the
organi ¢ phase is washed with a NaHCO3 18aturated solution, then with a NadC
saturated solution and dried over Na2SO4. After renoval of the solvent,

t he resimmgralseduwithi 2NalCOR rsatmintegt splinyionn(3and).| Tha mysitucoisuentradded el uent
hexane/ AcOEt 9:1) to obtain 175 (89% of the carbonate.

13- Dehy dwith1@H, 6V rtheyorganiy- phate i mwashed vetly la- Natt@Oks rsatudated sdludmmbonat e,
anor phous white solid. IR (KBr) 1834, 1771, 1735, 1709, 1232, 1103, 1010,
854 cm IlthenHviihFa 0NAC smratedx}kﬁl)tioin and8d1(i€d (OBzr A4S0 4. Aftet Bemo@pl of. 50
(Bz, BB'), 10 6.52 (s, H10), 5.92 (d, J 6.7 Hz, H2), 570 (br t, J.=
8.0 Hz, ﬂie?s)qlvdmgﬁh@ besidue i3 pmﬁﬂ@dl%w chfomatpgr@hzﬂonsa SH—ldaflgﬁl 4obﬁn1(1d J =
6.7 Hz, H3), 2.71 (m H6), 2.29 (s, OAc), 1.96 (s, H18), 1.27 - 1.01
(m B 16(elllt€nltﬁleXImm£ACOEk an)l t© abtain P75 pag (a%ﬁ"%b dﬂh&&@ﬁbmate

dr oxy=10- deacet yl baccatin |1l 1, 14-carbonate. 15 A solution of

13- dehydt bﬂd(}@ghy]dﬁfﬁ}hydmm%] &bistubhloroaestylybateatimat IIh 1)14-carbonate,

1, 14-carbonate (500 ng) in MeCH (8 M) is cooled to OC on ice bath and
added wi amozphdus W@E%Qlﬂdl Ry)(KiBr)51 8343 17He 135, 9, 1232, r v, ak010,t . f or
1 h, then coo{ed to OC. Acetone is added (2 m) in 5 mn, the mxture is
concent r884¢emt.hen added with AcCEt (10 n1) and filtered through Celite.
The 20 c]g%zi\rI solution is wash saturated sol ution and dried
over Na2 RI'ﬁZ:OQMH@nCD@laévéporSaQ%ﬂBéfAAf)o796Q/éBa, @SV@&%@A B,

m xture of Cl13 e rrersi is purified by chromato raﬁ) on a silica
el Hh U261 Bol0), hahAded moORITE: Hy2) 5. b (ot o 1755 OrblioLeTed Dot mor
and 55 nﬂ of the 13a epiner (88%t talg of the dg_E@ot ected carbonate. 25
13a- 14p- Ws&ﬁzld{@é)&aeflﬂ%é%cﬁtl@ 4.02 {d1 2 < & hdtat -3 and7 pHousHvd, t e

sol i d. IR gKBrb 35 ZOé 1834, 1709, 1232, 1103, 1010, 854 cm 1.
AQ), 1.9 -18), 1:27 - 1.01 (m, .16, H-17, H-19).

Example VIII
Preparation of 143-hydroxy-10-deacetylbaccatin III 1,14-carbonate.

15 A solution of 13-dehydro-14f-hydroxy-7,10-bistrichloroacetyl-baccatin
IIT 1,14-carbonate (500 mg) in MeOH (8 ml) is cooled to 0°C on ice bath and
added with solid NaBH, (44 mg) in 5 min. The mixture is stirred at r.t. for 1 h,
then cooled to 0°C. Acetone is added (2 ml) in 5 min, the mixture is
concentrated, then added with AcOEt (10 ml) and filtered through Celite. The |

20 clear solution is washed with a NaCl saturated solution and dried over NaZSO4.
The solvent is evaporated off to give a residue (4.5:1 mixture of C13 epimers)
which is purified by chromatography on a silica gel column (eluent
hexane/AcOEt 1:1) to obtain 251 mg ofAthe 13B epimer and 55 mg of the i3oc
epimer (88% total) of the deprotected carbonate.

25  130-14B-hydroxy-10-deacetylbaccatin IIT 1,14-carbonate. amorphous white
solid. IR (KBr): 3520 (OH), 1834, 1709, 1232, 1103, 1010, 854 cm™.

'H NMR (200 MHz, CDCl;): & = 8.03 (Bz AA'), 7.60 (Bz, C), 7.50 (Bz, BB"),
6.27 (s, H-10), 5.92 (d, J = 6.7 Hz, H-2), 495 (br d, J = 8.2 Hz, H-20b), 4.85



1H NWR (200 MHz, CDC13): S =8.03 (Bz AA), 7.60 (Bz, ©, 7.50 (Bz, BB),
6.27 (s, H10), 5.92 (d, J 6.7 Hz, H2), 4.95 (br d, J = 8.2 Hz, H 20b),
4.85 WO 00 22p2%s PCT/ EPO1/ 08730 14 (m H-13), 4.77 (s, HeAWEPowsadd (br t,
J =8.0H, H7), 402 (d, J=6.7 H, H 3), 2.71 (m H6), 2.29 (s, (CAc),
1.96 (s, H18), 1.27 - 1.01 (m H16, 417, H 19). 13a-14l
- hydr oxy- 10- deacet yl baccatin 11 1, 14-carbonate, anorphous white 5 solid.
| R (KBr)(m3H203),@&y7 (1884147042 (b232] =18ABHZz] 61-0), 492 ¢dp = A.A HkRH( 200
MHz, CDC13): 8 = 8.03 (Bz AA"), 7.60 (Bz, C, 7.50 (Bz, BB), 6.27 (s,
H 10), 53R2.7H(m] H=69, 2.20z(s, BARY), 1496%s,(H+18), 127~ 8.0 Gn, HHBQB)-174H80 (m
H13), 4.77 (s, H14), 4.42 (br t, J =8.0 Hz, H7), 4.02 (d, J = 6.7 Hz,
H 3), 2191 (m H6), 2.29 (s, OAc), 1.96 (s, H18), 1.27 - 1.01 (m H 16,
H 17, H 10 19). WD 02/12215 PCT/EP01/08730 15 CLAIMS 1. A process for the
pr epar at 1 3a-bip-ba ety d0adsacetylbaceatbondi el, ldecarbonbteac aatarphoud , whitech
conprises the following, steps: 5 a. protection of the hydroxyls at the 7-
and 10- palsd.tIRod§Box: 3520 @Hg,ei&?n%aﬂﬂﬁ,il%mﬂiomm, &34 el OR HO HO O
O H HO -H O c¢r-11000~0 OO

H NMR (200 MHz, CDCl3): 8 = 8.03 (Bz AA"), 7.60 (Bz, C), 7.50 (Bz, BB"),

6.27 (s, H-10), 5.92 (d, J = 6.7 Hz, H-2), 4.95 (br d, J = 8.2 Hz, H-20b), 4.80

(m, H-13), 4.77 (s, H-14), 4.42 (br t, ] = 8.0 Hz, H-7), 4.02 (d, J = 6.7 Hz, H-

3), 2.71 (m, H-6), 2.29 (s, OAc), 1.96 (s, H-18), 1.27 - 1.01 (m, H-16, H-17, H-
10 19).



wherein R and Rl are selected from hydrogen, Cl-Clo alkyl or aryl, Cl- do
al kyl - or aryl-carbonyl, trichloroacetyl, CL-C4 trialkylsilyl; preferably,
when R amdORI1212 the sane, they are trichloroacetyl, 10 MEER&ENSMIEN t hey
are different, preferably Ris trichl igoacetyl and RL is acetyl, or Ris
triethyl or trinethylsilyl and Rl is etyl . two-step oxidation to give
the deriyvative oxidised to carbonyl at the 13- position and hydroxyl at ed
at the 19LAIMS:ion: ORI ORF ORR, OO HO' OROOROOR HHO-- H HHO
HOHO H OQ 0Ol OOO O OO c. carbonation of the vicinal
hydroxyls at the 1- and 14- positions to 15 give the 1, 14 car bonat e

LT Jar Sl IR R N Tor Wl
posi tion deacetylbaccatm ITI, which comprises the following, steps:
5 a. protection of the hydroxyls at the 7- and 10- positions of 10-
deacetylbaccatin I1I:

L

wherein R and R, are selected from hydrogen, C;-C, alkyl or aryl, C;-
Cyo alkyl- or aryl-carbonyl, trichloroacetyl, C;-C; trialkylsilyl;
preferably, when R and R, are the same, they are trichloroacetyl,

10 whereas when they are different, preferably R is trichloroacetyl and R; is
acetyl, or R is triethyl or trimethylsilyl and R; is acetyl;

b. two-step oxidation to give the derivative oxidised to carbonyl at

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

HOm

@“{L

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

1

15 give the 1,14-carbonate derivative:



ORI ORL O0OOOCROR HO- OOOH-, O OACOOO0 AcO Oo0/Oe. renoval of
the protective groups at the 7- and 10- positions: ORI OH O O HO le" OR
11, OH ovortiB1/ BF O AcOO O AcO OO o0 2. A processParERbisnd in
claiml1l wherein Rand R are the sane and are 5 trichloroacetyl, or R and
R are different and then Ris trichl dfoacetyl and RL is acetyl, or Ris
triethyl or trinmethylsilyl and R is acetyl. 3. A process as clained in
claim2, in which Rand R are trichloroacetyl. 4. A process as clainmed in
claim3, in which the prot ion step of the hydroxyls at the 7- and 10-
positions is carried oUW trichl oroace pii‘'oride 10 in nethylene
chloride in the presexecaof Xriet hyl am ne\an capal ytic anounts WO

02/ 12215 PCT/ EPO1/ Q87 pi, NPRE- di et h iy 1 drne. 5. A process as
claimed in clains I-4 he—axi 5 hydr oxyl at the 13-
posi tion and the hydsn z : ¢ e effected with
manganese di oxi de or_ bis ected from

),
@

d.

c.

2. A process as claimed in claim 1 wherein R and R, are the same and are
5 trichloroacetyl, or R and R, are different and then R is trichloroacetyl and R; is

acetyl, or R is triethyl or trimethylsilyl and R, is acetyl.

3. A process as claimed in claim 2, in which R and R; are trichloroacetyl.

4, A process as claimed in claim 3, in which the protection step of the

hydroxyls at the 7- and 10- positions is carried out with trichloroacetyl chloride

10 in methylene chloride in the presence of triethylamine and of catalytic amounts



5 acetonitrile, acetone or ethyl acetate/ nethylene chloride mxtures. 6. A
process as clainmed in clains 1-5, in which the carbonation step of the
hydr oxyl svan2/122¢5 1- and 14- positions is effected w th phPET/ER&/(8M30
met hyl ene chloride/toluene mxture in the presence of pyridine. 7. A
process as claimed in clains 1-6, in which the reduction step to 13- 10
hydroxy is effected with sodi um borohydride in nmethanol. 8. The follow ng
r eact i onof N, d~diedetitydamindpyrddibest ri chl or oacet yl - 10- deacet yl baccatin |11,
13- dehydr o- 143- hydr oxy- 10- deacet yl baccatin 111, o '
13- dehydfo- 144 tprdcessy a3 - ¢claimedyinsiclaintmdeds iin #which ithel pxtdatmrbofatle |
3-dehydro-7-triethylsilylbaccatin IIl, 1,14-carbonate-
7- O t ri ehpgtesiylybbdbe at3-npbsition and the hydroxylation at the 14- position are
13- dehydr 0- 143- hydr oxy- 7, 10- bi stri chl oroacet yl - baccatin |11
1, 14- car bffeatesl with manganese dioxide or bismuth dioxide in a solvent selected from
5 acetonitrile, acetone or ethyl acetate/ methylene chloride mixtures.
6. A process as claimed in claims 1-5, in which the carbonation step of the
hydroxyls at the 1- and 14- positions is effected with phosgene in methylene
chloride/toluene mixture in the presence of pyridine.
7. A process as claimed in claims 1-6, in which the reduction step to 13-
10 hydroxy is effected with sodium borohydride in methanol.
8. The following reaction intermediates:
7,10-bistrichloroacetyl-10-deacetylbaccatin III,
- 13-dehydro-14p-hydroxy-10-deacetylbaccatin III,
13-dehydro-14p-hydroxy-7-triethylsilylbaccatin III,
15 1,14-carbonate-13-dehydro-7-triethylsilylbaccatin III,
1,14-carbonate-7-O-triethylsilylbaccatin III,
13-dehydro-14p-hydroxy-7,10-bistrichloroacetyl-baccatin III

1,14-carbonate.



