;[\]2_" abe3ej gLNF6| T! 78 FEB 2005 WD 02/ 12215 PCT/ EP01/ 08730 1 PROCESS FOR
THE PREPARATI ON OF BACCATI N |11 DERI VATI VES *166166* The present. g rpegnpgopn
relates to novel internediates useful in the synthesis of

143- hydroxy-1, 14- car bonat e- deacet yl baccatin 1l derivatives, and to a
process for YROYM2baration thereof. The internedi ates ob®&FHBH/ORIPh t he
process of the invention can be used in the preparation of novel taxan 5

derivatives with antitunor activity. Taxanes are one of the m)st”"'ll
cl asses of antitumor agents devel oped in recent years. Paclitaxe li lm Imlm

conpl-ex di t er perfEFEH ERe i PRERAFHE OB LFKBASEATINTEUBERIATAVED| i @ and | Sgg e
considered a "l ead conpound” for cancer therapy. Extensive research is at
. present being carried out for taxan derivatives to having higher

phar macol ogi cal ggt ivity and ipproved pharnmacokinetic . profile. A
particul ar appr GA€hPresFl dBVeRFiq aeldtescip inpvel | ingrsmediatesy asefithrino s v

nodi fied w th.respect t.ne basi,c structuyre. anpl.e f. said conppunds
ore the. 1a-FOMSR MR Byrone o RhenA deandbicsaun ITh dubratirbombbs, o
97/ 43291, ~ . . . .

La- hydr oxy- 5, ARey o flo BEERBMan thereof, The iptermediates ghipingd i 8%, o
prepared stgbbédigof a8 fvenddn ¥ By usiRGRt kb ifdn bf! r
which is a 1?fgtural corrpounI(:j1 obtainable in small ﬁ%@gtdn g t%/ %d%e?;tg{{ié%n of

| eaves of Tdetixatiwed ivithrungitamonactivisel osed in EP 559, 019. There is strong
need for novel intermediates or alternative processes to those commonly
used, which al | Gaxaresperspone oflithhymesiximporiant celniven adfe antbtuostry bgmte at i n
1l 2 o derivatives sinply and effectjvely. It has now been found that

14- hydr oxy - 4SYCICREArIB GRERTE- XReaT RAFIIEAREL % # fomplex: diterpeng isodeted drsy theans of
Sontrary tooeR ndPsRs HEavaRs A P conifed ol Mland s aBpliu] 1 vamcse
rovi des o ARl ExPASHE et Bra drclonl BEIG Aleq bR B ESGghMS R 5"
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
148-hydroxy baccatin ITI derivatives disclosed in US 5,705,508, WO 97/43291,
WO 96/36622. At present, 14B-hydrox’y-1,14-carbonate-deacety1baccati1_1 I
15  derivatives are prepai-ed starﬁné frofn the 14[3-hy'droxy-deaqetylbﬁccéiﬁl‘}.':IH
precursor, which is a natural compound obtainable in small amountsl: I;y
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 14[3—hydroxy—1,14-carbonate—deacety15aclcatin
IIT can be prepared by means of a process using 10-deacetylbaccatin III as
starting compound which, contrary to 148-hydroxy-baceatin 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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PCT/ EPO1/ 08730 2 14i - hydroxy-1, 14-car bonat e- deacetyl baccatin 111 conpri sing
the follow ng steps: 1. protection of the hydroxy groups at the po8iggpopmss 7
and 10 of 10 deacetyl baccatin IIl: . HO~~~ 510 2. HOHO 1 OH '\ HOOO
~\ ~0 OO0 Qwerein Rand R~ are selected from hydrogen, C-C o al kyl or
aryl, Cl-d o"al%¥™S or aryl-carbonyl, trichloroacetyl, CLPEIERIYORTRyI silyl ;
preferably, when R and R are the sane, ,they are trichloroacetyl, whereas
when they are different, preferably R ig trichloroacetyl and R is acetyl,

g1 ve e def INAVRRRo bl et Headiolenth, T il S B0bMEE (e °

14- positiOfgeps: \ 0~ 0 O~ 3. carbonation of the vicinal hydroxyls at the 1-
and 14- positPons to give the 1, 14-carbonate derivative: 15 . - 8 FE
B 2005 WO 02/ 122;;&5teatia1nof0the_<ﬁgg}m@ gr8pe oMl pddifosdr PORd RO e 13-
position: ~, HC PCT/EP01/ 08730

_ _ 10 deacetylbaccatin III:

5 wherein R and R, are selected from hydrogen, C;-C,, alkyl or aryl,
Ci-C1p 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 acetyl;

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

hydroxylated at the 14- plosition:

OR, ORy
o)
OR o OR
W .. HOHO 65 Hi
j\ ° ®/< j\ >
o)
o 0
3. carbonation of the vicinal hydroxyls at the 1- and 14- positions to give

the 1,14-carbonate derivative:

15



5. renoval of the protective groups at the 7- and 10- positions: HC HC The
.procedures for the protection of the 7- and 10- hydroxyls are 5 dést FitBed05
by Holton et al., Tetrahedron Letters 39, (1998) 2883-2886. The sel ective
protection of the hydroxyls of the starting conmpound deacetyl baccatin |11

i s possible %Qémﬁ%}l{hei r different reactivity. In parti cull’S%/,EP‘!ll‘Pém
reactivity towards acylating, alkylating or silylating agents has been
found to vary in the order C(7)-O+C(10)-O+>C(13)-O+>C(1)-0OH, therefore the
groups at 7- and 10 10- can be selectively protected while keeping the
‘hydroxyls at 1- and 13- free. - 8 FEB 2005 WD 02/ 12215 '

PCT/ EPO1/ 08730 4 Furt her nor e, bchhangi ng the reaction conditions, it is
possible to reverse the reasgrvjt'y order of the hygmoxyls at 7- and 10-
thus allow ng the differeng % 2 Exanpl es of reactants
and reaction conditionsgug ﬁ e twdroxyls .at 106
and 7- are reported in thg-z Nhe oxidation step of
t he hydroxyl at the 13- yu t QM ese di oxi de or

of t I
bi smuth dioxide in a sq ent BeJ’Etyed from Acet o'l , acetone or ethyl
acet at e/ net hyl ene chlo Nl M R ures, gAder g’o gus stirring,
preferably wi th nmanganes& di oxfde in aceto Il e or acetone. The 10 .

reaction proceeds quickly to give the oxidi derivative at the 13-
position, which can be recovered fromthe reaction nedium whereas a | onger
reaction yidlds dfedactléh optieiadbshydadtedt3-poditiony| at ed derivative. The
subsequent carbonation step of the hydroxyls at the 1- and 14 positions is
usual |y effected with phosgeneffr triphosgene i ér,et hyl ene 15
Subsequently, the

chl oride/tol uene m xture\Ln rgsence of \pyYi
cgg at the ~13-

RATIB D

resulting 1, 14-carbonate e gran be exs]
D . . Sai d reduction
VYOF \| e the carbonyl at

position to give the cor
t akes pl ace regiosel ectigle 2

9- renmmi ns unchanged, and stergbset’ecti vel W Faf i ng” al nost excl usi vely
the 13-oc 20 isomer. ThiZ :'..' ¥ i s usual oy +ed out with sodium
borohydride in net hanold provi des hi gh ) The |l ast step consists in
deprotecting the

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

OR, OH

Ho 1 OH

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

IIT is possible due to their different reactivity. In particular, the reactivity
towards acylating, alkylating or silylating agents has been founa 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.



hydroxyls at the 7- and 10- positions to give the final product

.14[ 3- hydr oxyl, 14- carbonat e deacetyl baccatin IIl. The conditions an@(fltige
reactants which can be used in the selective deprotection of the'h x§PP'%
at 7- and 10- are 25 described in Zheng et al., Tetrahedron Lett., 1995,
36, 2001, and%'Plita et al., J. Og. Chem, 199S, 60, 7ECTERHIOSIBsy|ting
final product is an extrenely useful internediate for the synthesis of a

variety ~ of taxan derivatives. As nent |40ned above, said internedi ate was

prepared ungi tagtl : 43-hyd . -.8. FEB 2005 WD 02/ 12215
Ty BP0y ogy RipEafns, BY cipinb 3t HeatlBh Coiiions, iPis prastlt Yo direse tie

wal | i chi anardaBti{igW oFtist 6% th 0 . Js [ . to
prepare t h_er garlreﬂyvnt er medi aﬂﬁfhﬁy"ﬁﬁg?% fgflggﬁ)s%rﬁ?%r@éw 1?%%9% dgfgmn%éﬁ%\ﬁ_

avai | abl e i sublstingiom M85  EXtRITRd 65 redctaRiNAI ackbl RoRBitidny RALRCH Vi ty
whi ch can be prepared starting from 14(i 5 hydroxy-1, 14-carbonate

deacet yl bacthat protddtionaof theehpdrorylsi at 105 dnd’ 05 a0 BepdARdoi d28ave\\Bted

96/ 36622, Accaording to a preferred enbodi nent of the process of the

i nventi oM, H‘é‘éb“éﬁ?ﬂbaccati nlll is reacted with trichloroacetyl chloride in

N, Nt ot hy | an 0, PRiGENER BER, hA) CYSFomut af e B-cpesaen 1s whsevad i

trichl or oat Sy ., . d dvant inth
oxi aat 1 on. _apbaes? KRS Ut SRR RS sobGrtRroted Fo peltitoor ' ho
i nventi on. tg , RSt s acet.ate derivative which i
obt ai ned | e giant [FEL iR meths | GG TCRBhRetnn P vat i on
and car bonaitiing) prefsably whllufRfgdlest Motitiel i ROShitATk Wrl fbebddl ! FiRNE0US

deprotection of the trichloroacetic groups to give

143- hy di@xyrebetidn protmdatqicldadet givbahe akidised derivhteveiaetid 18MpBsitibn,

catal ytic anpunts provides definite advantages fromthe industrial and

envi r onnment Whighoran befrecovensd figime thec taastide medjumy avhereds 4 lomgertreaction
were carried out in pyridine with consequent

glc}sllzﬁglr 825Zgi];l:f‘:sgbgé??lﬁj%gg‘{i?"rtiﬁa"rdek‘}'d%}’élﬂ"”%Po'ﬂ?érﬁe.ﬁmﬁe-f ol | owi ng i nt er nedi at es
Che prosent i nveite SodedBeft Shonfos” Shedg of dhe GRS o3 Bz ls ama 18!
ggg IEFO 1/E>C<) 4 @Slqté@tlls-rgf éfasg%iéfﬂgﬁ&geﬁf(m ‘ﬁlogéén"és bf %Sh&shg%nie et rin%{]ayilgnegr eater
ot T Ghi o s IRl O pyfiind! | SRy Cihe & 77

sol ution ofresultipgot, | 4arbamed gedpentivat dan Bd basiliBredussdhd thieM 3L 3ositlorPfo dr y
met hyl ene chloride and 42 M of pyridine. The reaction m xture is kept
under stirnSiyef the caresponsting 13-hydrpwpydenivativec Sgitl etdduntioh takes rplaet i on,

checking by TLC pn,si]ica gel using, as el uent. an n-hexane/ethyl acetate 1:1
mi Xt ur eg A]Ylie osePectlveiy on ghe caﬁaong'l at 13- wr}nile 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



10 conpletion of the reaction, 5 nm of nethanol are added to destroy the
.excess of trichloroacetic anhydride, then water is added. The or gahiF€Bptigse
is thoroughly washed with acidic water (HO) to renove pyridi ne, whereas

t he remaini ”&0%%,9%”{(3 phase is dried over MgSO4 and concentrated to dryness
under vacuuny 08Bt ain a pale yellow solid (17 g) which FPSTEPYERO| i sed
fromchloroform 15 [a]D -34 (CH2C1l2 C548) IR (KBr) 3517, 1771, 1728, 1240,
981, 819, 787, 67S crri 1; 1H NWR (200M§|): 8 8.11 (Bz ¢, 7.46 (Bz, BB),
6.50 (s, H B&bcatifr- wafli ~ H13),
4.37 (d. J = 8 Hz,ﬂﬁe’?g%{’)‘?a z%%a%d{ég%c’%q%?s ﬁagb‘ﬁ?na&f% ?%f?ésj 8@‘36 He,
H3), 2..32prdcess ¢f the)prestn? tnviedtiotrtallows to eephr®@the(samd inidmediatddn afjth 1. 11
(s, H16, H17), 1.94 (m H 14a), 1.89 (m H14[i). Second alternative:

10- deacet.i | pibdsastanting | fréthOa gconiifoudid availgblé Inslagge niieshints) Exips (420 nl),
added with DVAP (220 ng, 1.4 mmol, 0.1 eqv.) and cooled to OC 25 on ice
bath. Et3N fampownds ergéﬁlﬁltnmr ,acuvmwblglmdn iberpngpaned| starkingefromC14f5C0C1

(4.12 m, 36.8 nmmol , 2 V. re added under nitrogen streamin 5 mn,
keepi ng ?heg}"g‘ﬁﬁ¥?]amr}°éﬁﬁwégr&f€€fy9%@%ﬁn Hd pe &H%%ddﬂ WHhS, 45?8, KO t he
m xture is lfl-hiig on ice bath for 15 mn, then the bath is
Tenoved - YRl 86865575 2515 pari EP0L) 08730 7 And the reactson
stirred at room h . e t] ~i.s checked by
TLC (AcCEt 2/n- h‘&é%ﬁgﬁg e %feﬂjﬁg ?rflﬁ{"&:‘ﬁ{)“%é} B Bror e éfﬂfec}ﬁ"gf‘ Jacet yl
-10-DAB | 1| dsaddtylbacoatid dad riddidd GHarGeehldrdadiyl ChborfRY id - met }}gé dlg 1S
continued at r.t. for 10 mn, then the reaction Is poured into a eaker
cont ai ni ng thldrigedh the pregendecsf triethydarsineaind usieN, Nidifdetdamitdplyridine
equilibriumat r.t. (about 1 h). The aqueous phase is then separated and
ext ract 88 WPMARY7m gatalytic atgownty.. Thhese ofittiickidrancgtate as phatseting peownshed

with 1IN HC éﬂ%’o m), then with a NaHCO3 saturated solution (20 m), dried
over Na2S04PEY§d:19:be gierk pdvantaggons snatheqosidation carbonatioshend pedestion Af t er

consi Lt ent HEbh “CRECEREIS e BRI WD YAt I RFgHAt fhe d-vis
L Cof 710- B CrorSARYELs Bvi A Rufh i SEhdIRbd BB et el RO i ' on
T b e i e R LR
suspensildn pbsitiomawiilke tsimultasdaus rdspratbeticro of ttheReclilorsate o rovpl tOging t he
progress of IEE-%ydroxy-l,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 consgquent discharge
20 problems of the residual solvent.
The following intermediates obtained according to the preferred

embodiment described above are part of the present invention:




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 8§ eEB 2005
13-dehydroderivative is conpleted (TLC anal ysis, Rf of the

13- dehydr od b\\@izl i{?e about 0.50). Stirring is then continued for about 72
hours, duri % %P tine the 13dehydroderivative is sl ow FCHEPY8BY to the
correspondi ng 14(3-hydroxy derivative ( about 0.36). The reaction m xture
is filtered through Celite, and 25 the cake is repeatedly washed with ethyl
acetate. The sol R : s d ' i fied by

col utm chr omat ogr ap ;/!ogvﬁﬁgﬁfe?fggfegglﬁétg%g%1?1@5?1{1}@?]{11 %@?{regldgtéﬁ%' et her - et hyl
~acetate 7:3pxamppptain 170 ng of the 13 dehydroderivative and 2.3 8 g of

t he 14i - hydroxy- 13- dehydroderivati ve. -FEB 2005 WO 02/ 12215

PCT/ EPO1/ 0O afhtiod tidhto Ol8eadepdicebtimematin 1111, 7,10-bis
trichloroacetate: white powder, mp. 97C, IR (KBr disc): 3440, 1780, 1767,
1736, 1686, Eirstealternative: 1103, 1010, 854 crri 1; 1H NWVR (200MHz, CDC13): 8

8.07 (Bz. AA"), 7,60 (B C 7.49 (Bz, BB 5 6.52 , H10), 5.92 (d, J =
0 2 1800 o 48 eiyrotrichlondisedc uahy dride (4252 Bime iaddsd b dzomete oy )

2oz a3 S &R 0 eliloiyn IndgS meal i syl o)
1.96 , H ; : . 9). Exa 1J1. 10"

Oxi d ag |S on/ glégih&?/#ag glgﬁl 819&)'9 ( fzr Pg%yﬂlﬁb’g‘@% Bﬁcﬁ# IWIXK@FQEIS gﬁepg}}?&?fat ed
VhO2 ) . i atthylsil I .

acet o(rE:ir '? r ial gﬁ?lfgof r?? )tﬁ&g?l wﬁ%ﬁéﬁyﬁé&%‘?&na olhﬂé\;\#)ta ﬁﬁﬁe%ﬂgeﬁg%% ciat% Flrgpgib}}a? room

t enper at ur eThQdoweilidaogdl Rgidghas PEHt 85 9-IfxahbRtHyE AckialN 1 AYmbkthrd REk&0! eum
ether-ethyl acetate 6:4; Rf of the starting material about 0.25). After 15
about t# heampletionefithe neaction, Himlt dfeméthadehardradded ity destiey the exoew! &ft ed
(TLC anal ysi s, .Rf of the 13-dehydroderivative about 0.45). Stirring is then
conti nued fBichioroacetigenhysiiide, then waigr isadded: The organie phasenis corong i's

dded. The l3dehydr.oderivative js.alowly oxidised to th di
13- hyar oy VAT S, BB il (6o emis puBitneo AT, e ARG od
through Cel jte . | ith ethyl acetate The sol vent
o ovapor at S aiPeE s A8 SREEMAS AR RAF Bt Bpfa ¥ ardRSisTidioe PG,y o

. I \ . . | ; - in 126
o of b 15" CRET VAP SN0 R WjrEARLE o Bt

| 4~i - hylff oxpe]3-3Meh(CH sClgrCy.8) iIIRe(KBE) 3807,My77H, By2% M240e 98, 8297825
13- Dehydro-7-triethylsilylbaccatin II'l, white powder, mp. 168C ’[cc] DZS _
35 (CHd 2,66 91.116]7) IR (KBr) 3488, 1726, 1711, 1676, 1373, 1269, |244,

7249 (5o, K IO 3 (B € 6 (38006 86 (4HH0), 57817 L .2
e 17y A 02 OFE S R, 5608 8 sy A5t B, Hedomiog 18 o)

d, J = 6.9 = - ) o 14a), .2 46 = ,
I(—|20b), 2 50(&(,4?] ki %‘aé% H 2085 4(22 (‘&JE) @fbﬂié{@ f-%?ésﬁp@&)é%-z%%#ﬂf%s,
1.19 20 H- 16, Ig-13nd 1t d 0 -14EQ.

13- Defns/dr 0- 14;-%3?01?3’- %(?%ggﬂeﬂ%gé’f;?atlg’n% Il?ﬁ 17',9%0(- iI§I tl‘rt?c)dh}'grgo iCet at e:

white powdeH14@).p. 153C [a]DZS + 20 (CHzClz, C 0.75) IR (KBr) 3431, 1723,
1692, 1371, 1269, 1242, 1223, 1096 cm 1; 1H NMR (SOOMH CDCI3): S 8.06 (Bz
AA' ), 7.60 Besondmltermatne: (Bz, BB'), 6.51 (s, H10), 5.88 (d, J = 6.9 Hz,
H2), 4.90 (d, J =8 2 Hﬁ) H5), 4.47 (dd_ J = 10,6 7 Hz, H7), 4.30 (d, J =
8 Hz, 10 H 20a),l0rdeasetifPacqatin JIb (19 g.+1838) mmol) 3is( mwspended [noCHCla 1. 4)

> E‘SBE?A 1 820 0. 5068 Whpy PMAD G0 e, biclim'@i .%i‘lei%fg@é%eﬁzéﬂl"ﬁ’

H T4 1) ] 1 1 4 (M T .

TES) . RS %o 08y RN oAl b T B el 4 S and g iarlangr ) "
IV Oxi dat | oglj@CheK (4.20181) 3%8 Airh6l, & 8.5 ble/ ARAGCHde? difrbgen 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



10 g of activated MhOz are added to a solution of 7-triethylsilylbaccatin
111 (1.0 g) in acetonitrile (10 m), with stirring at room tenper gt ipsd
noni toring the progress of the reaction by TLC (petrol eum et her- et hyl
acetate 20 é /sz ??f the starting material about 0.25). After about two
hours, the f‘g T&i4*h of the 13-dehydroderivative is conpl ECEPHEBO

anal ysis, Rf of the 13- dehydroderlvatlve7about 0.45). Stirring is then
continued for about 188 hours, during which time further MOz (10 g) is

dded. Th I d
sdded, T SEIRNRRL KEry s il @i dor 0! A B SoRanl 9
filtered thrah¢ghedaly tre,C e(wécrmemaﬁacdng yaRFefoMAR ﬂghsé' 0BBCIRRE G, 1othe

sol vent is evapor at ed off and the residue is purified by colu

chr omat ogr apbiytrivhlcrohéetyl JO-DALD ITH = GReeaid REESD WaHTCR }(L‘@OCQ}S'I%I ggetate
7:3) to obtain 126 ng of the 13 - 8 F E B 2005 WD 02/12215 PCT/ EP01/ 08730
10 dehydr odesgwWatStireing 4 Gomtinuedair.tofort Hemid,(theh yhie poactibd-id qlopesdoiies avat i ve
and 189 % of a mxture, of both. 13-Dehydro-7- trletFPtIIsHyI baccatin I11.
white powderbeaen, contaiminga|lofs & Qfswwmdzlcecagdw? |m4¢r|3rsjm®zg78mt:1728

LTS ST SRt 10 ool i e i e, (™
Dt 5 b 8 Sl 8, oo e bl o -
2190 (8 3o 14t St 2oy PN b g ) )

H17 and H 18er Neb0, it Emm&rentli’d ebqa@@%a o7fftCh?deJ”'We§%ﬂtY| 163 atAﬂbr' 11
white powder, mp. 220C [a] DZS + 19 ( a2, CO0.42) LRTKBr) 3 68 1710,
1719, 1688, drgmlhsaﬁaﬂ fro# OchldF8rm, 14K IRy TH-NMRMVEn] 2PN )are8 8. 09
(Bz AA), 7.60 (Bz, C), 7.51 (Bz, BB'), 6.39 (s, H10), 5.89 (d, J = 6.9
Hz, H2), 4. oopsisient] witlg. those iaf the 5pompound (o,htambd— using plridide7)and4. 31
(br s, -H-20a 20h, 5. ( H 14), 3.69 (d, J 6.9 Hz, H3), 2.29 (s,
OAc), 2.16 (‘Em liﬁf%‘jeﬂ)cﬂxgﬁ(@e OAc), 1.74, 1.21, 1. 10 (s, H16, H 17 and

H 19), HRI\/IS ?elﬁi 0.19 (cal cul ated for C31H36 1251 600.6103). Exanple V
20 Preparati on oP 4- car bonat e- 13- dehydro- 7-t es-baccatin I'll. A solution

f 13- dehydrQgiliii |
of mmezy(r@xﬂaéh Ry gt oxy: add | BYdisk 'c i 1 rhadebafdMo! )

pyri
drop by Iﬂopl(j-deﬁ;eg@jbaddguglgol ut| on of phosgene (1 8 m of a 20% sol ution
in toluene, 3.4 mwl, 20 no equiv.) in CH2C12 (2 m). The 25 m xture is
stirred at zoom Bénpef adtivated MnQh dreuddeditd s sélatignftloydédvetytbaseatin 0L

phosgene is neutralised with a NaHCO3 saturated solution and extracted with
CHZC12. The i 8disteichleseasetate (Bsglein wretanitrile (48 31 astirring: dhe slispension

esidle - WHRRRASTo AT P oo I Tgerk B SR BT CEINE %r%é%&ﬁﬂeﬁﬁdtﬁh
corain 118 retvaEypY A TaedtiBh tpd-eqRLASRe FACRE AN, é“’fﬁ?t Aot wi

triethylzgm nghous O@izeA‘fﬂe{' hBsit 6&%6 ﬂ-{?sﬁrﬁgﬂq%bgfhe i‘?-ﬁeﬂ?&rb erivative 1f5) -

1, 14- carbonate and debenzoyl onate enzoat e

5 obtai ned. doinpleteddITE- (L 4halysisIRE6F tie 1B RhYHtcHetivhBFE aBbuA0)S C) St1rr1ng

1, 14-carbonate, white powder, mp. 1S3C [a] Dxs + 23 (CHzC12, 0.75)

(KBr) No. ofisbaheh Cebritéfived ]f684,abc'1170972 1Rdtks, 13diing 13ﬂﬁcthﬁﬁe ﬂ£b5713erl I
1H NVR (200MH CDC13): 8 7.99 zAA) 7.60 (Bz, C) 7.48 (Bz, BB'), 6.51
(s, H10), Gdebzrdmdenyatlse =is- sbow szomhsec) tod, the carrespondiBg 214f-hyBedxy, 4. 78
(s, H14), 4,644 —10 4. 34 J.= 8 Hz, H 20a 19 (d,
J = 8.2 Hz, et Qéovfdo g§§|ZT1@P Qeaﬂéon szture ds fidtered thxogh Ce:kgt@:an(ds

TN W O R O e W
(£7! 2t 0 {0 aeRRAON St 900and °B%§m9%§¥a§’h%é&%3‘z ¥ R e

3539, 1831, . 2 H 0
cDCl 3): b 7. %1%&?82&%4;&;1?13&%? %tggﬁ a&%g %3’9(% %EaBm) 172 g@&’% f (tﬁg B%* 6.14

(d, J = 6.9 dehydrbderivativéand 8, 38Jg 6f&1e214'ﬂ?— Hoxy- 18- a%jcﬁodéh%{ive 4.43 (dd, J
= 10.7, Hz, H7), 4.35 (d, 3 = 8 Hz, H-20a§’ 4 24 20 (d, J = 8.2 Hz,

H 20b), 3.80 (d, J ,=6.9 Hz, H3), 2.50 (m H 6a), 2 30 (s, QAc), 2.20 (s,
OAc), 2.15 (s, H18), 1.90 (m H6~), 1.74, 1.34, 1.25 (s, H 16, H 17 and
H 19), HRMS: 626. 2005 (cal cul ated for C33H3401L 626.1999). Exanple VI
Preparation of 1.14-carbonate-7-Otrieth,~rlsilyl baccatin Ill 25 An excess
of NaBH4 (about 20 ng) is added in small portions to a solution of

13 dehydro 14(3 hydroxy 7 tr| et hyI S|Iyl baccatl n III 1, 14 car bonate (50 ny)

R

H



- 8 FEB 2005 WO 02/ 12215 PCT/ EP01/ 08730 12, Na2S04 and the solvent is
.renoved, to give a residue which is purified by colum chronat og@agE¥£0[ﬁ
silica gel (about 5 m, elution with hexane-ethyl acetate 8:2) t 35
ng of the 1 y derlvatlve and 9 ng of the 13 ~3- hydrox derlvatlve
5 14(3- Hydr o&?aﬁl{zﬁ(et hyl silyl baccatin Il 1,14-carbonat e PFYFEPL87385
(CH2C12, C 0.60) IR (KBr) 3054, 1819, 1%36, 1603 1371, 1261, 1238 1090,
1069, cxri 1; 1H NMR (200MH CDC13): 8 8.06 (Bz AA"), 7.65 (Bz, O, 7.S0
(Bz, BB). G34knflso-thl By drdiy] 2)0- = 5.5
o 13 4onyEe-th B‘-@y Y ?Oﬁgacéylﬁa&aﬁnHZHI H7 ])0 bR q!f"il_ﬁlfo%adétat% 0 (ad
J = 10.7 szHrEe7pqwdbr,314116C97°C :IR;L@K& Hi&c) 5420;317804 1%7%(1736 Fod%, izg7,H 20b) ,
3.7S(d, J = 6.9 Hz, H3), 2.56 (m H6a), 2.34 (s, .22 s, GAc),
1.78 . (m H1832,1103, 361Q,K54emB), 1.75, 1.18, 0.95 (s, - H- 16, H—17 and
H—19), 0.90, m TESWO 62&15% TES) .

143- Hydr oxy { Lidipd b%@%eﬁBlZnAADL 71601 Bz 6).0348t Bz, BB phous

80 AT e e B e e S s
0. T (kP Aol e o, ol Fa o B T
5, et iy g b iatae, kg Ao

J =
3.6
2.21 (s, OAd)96 (s 301@0127§m01kts6ﬂ-16 11-177?and1H41@P .27 (s, -H16, H17 and
H19), 0.93.(m TES) Exanpl e Vi Prepar ation of

| 3- dehydr o- ExamplgdIoxv- 710- bi stri chI oroacetvl -baccatin |1l 1, 14-carbonate.
25 A sol utiaon of ) I 3- dehydro 14| hydr oxy-7,10-bi strichl oroacetyl -baccatin
111 (2080nyRxidatinayl fisilyibageatif I1 : 20 equ) i s added in
5 mn wthasolﬁ(i of ph ne(20%|ntoluene 20 equiv,) in
CH2C12 (2 nl) oty BtedMaa are added to o Sompnpfh%tmﬁbwsrelnlé’ae@ms of

Rarc5s st ofth 074U ecele i 6y i o Voot atfilinel s, e
h
Caturated of 0P A A (e, A ag T Bloiest bl e tepdi WL TR G e

residue is ppetidlewtl ethercdthPinaetds & t
hexane/ ACCE{QPEQ 1) to ogt alyri:1 175 ngpt‘(mﬂgftg«?%itah&ﬁeﬁ%g%g%%%qlgggpogsf %ﬂ&n

13- Dehydbo- ahoutitydr ours,7thtFohmsation ofi ki thrdehydrobatveaivienis|doimpletéd (TRDONAL €,
anor phous vvhlte solid. IRéKBr 1834, 1771, 1735, 1709, 123 1103 1010,

854 cm ~. alysis( Bbof the 1 @gbxd;t)odeavain\@ aj®u¢ Bz45AAS'91rr1ﬂg wh(eﬁaz:pnm)uea 50
B BB' d, 3 = 5.70_(br t =
So )m 5§53 188 ays, fising whiap time forsher Madh (10 Dhis pied T ey, 1 =

G Lo o bl B, vflﬁw?% GBIk il 1 oy ©1 (7

dr oxv=10- de ,,Qam lol 48y1
13- dehydr o- ?ﬁ?gytlri]ydr ox;}id%t ](.)0:;8& g‘glrélrgﬁt%(rﬂgg eI - baé%g{llli#oﬁgpctgehﬁ a(':nzidr bonat e

(500 ngROi nthéEhke B WashddSwithobthd] keetlfe. Thei mvéaﬁtls e%ﬁoﬁ@éiﬁgff"&ﬁci‘t wolid
NaBH4 (44 ng) in 5 mn. The mxture is stirred at r.t, for 1 h, then cool ed

to OC. Acet eesidues imgureified 2byr column Schyomatdgeephyi shilich et qa0emt,r eluet t hen
added with AcOEt {10 i) and filtered through Celite. The 20 clear solution
i s washed V\APFHO]f?“maCIeth@tﬁth edcRogtatet i BA) antd drobéainov 326 Nat@O4 .of Théhesol vent

pur 1 ed by 1M G EHRYS A7 mBi st o tho o tHrersI- o hsedairReE: 1: 1)
En? ?ﬁéahgprzgﬁeg?egé%éfﬁgég g%lfrtr)e{h and 55 ng of the 13a epiner {88%total)
25  13-Dehydro-7-triethylsilylbaccatin III, white powder, m.p. 168°C [a]p? - 35
(CHCLz, C 0.67) IR (KBr) 3488, 1726, 1711, 1676, 1373, 1269, 1244, 1230,
1105 em™; 'H-NMR (200MH CDCl,): & 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



25 13a- 14i - hydr oxy- 10- deacetyl baccatin Il 1, 14-carbonate. anorphous white
.solid. IR (KBr): 3520 (OH), 1834, 1709, 1232, 1103, 1010, 854 cr«® &£B '2bd5
NMR (200 MHz, CDCl13): 8 = 8.03 (Bz AA"), 7.60 (Bz, C) 7.50 (Bz, BB'), 6.27
(s, H10), &Hg{}i J =6.7 Hz, H2), 4.95 (br d, J = 8.2 Hz, H20b), 4.85
- 8 FEB 200579 1512215 PCT/ EPO1/ 08730 14 (m H-13 ), 4. PETERVORINZ) 4 42
(br t, 3 =8 .0 H, H7), 4 02 (d, J =,6.7 Hz, H3), 2.71 (m H®6), 2.29
(s, QAc), 1. 96 (s, H18), 1.27 - 1.01 ( H 16, H 17, H19).

o 3 OB e b asate 14 b e Bo6 REPPLEp ST 1 3,
(s, 10y BU5RE> 62 T, 0 AT 20 ﬁ%‘-“ﬁﬁ-%“f“%%@ A

(m H13), 208) 250 (mtmea)zw?(étme) 2J19=gs8(ﬂkd‘|1~Hff83£164’ Q%s ,19J(0 6.7
Hz, H3 ), 2.71 (m H#6), S, lr

H | 6, HlH-lﬂ]H—WQ@ndH-E)FEBQZ(QQESFESS} C_ ~A|I\/IS 1.. A process for the

preparation of | 43p9\ﬁ}:dr 14- car bvnat edeacetyl baccatin || t, which
conpri sed the f ol 0- Bebxdrosy-do @ﬂmtﬂbwtlaﬁndﬂ {716~ big drichlgioacetatet he 7-

o - i'ltte'@%?i??; SRR VaPE g 'Wzﬁ QTR (KB L34, d28d 1 om
P¥f’£ﬁ?&:oac 195% ""1%*1 12631 130K, 12, {1 %‘mé’wraﬁw@r(&hm?ﬁrﬁétﬁys £96 ¢ he
;?gser;b% ngl S t i ch \S ge‘g%’l{/'ﬂg @&OIQBW g I-ngrg g§>’(g '@Prﬁﬁr@‘m ,
trilnethyl sp)yioand Re= 8.3 BESY); 447 (2407 &t P@607<HQ3H-‘?? f]M%Q&VF—té"

derivative vXidi5ed to car bonyl “at the 13- positioh and roxyl at eé at the
14- posil0i ofi-264, 428 (0] =8,BQIL) KH320b);.4.13 (41Q@, @ 02 \Hz; H-14), S:szt /Jé=6l!b O-~r O

~V ~~ Oc. carbonation of the ~icinal hydroxyls at tha 1- an

posi tions t &2gHy3), 360 (bridy Jear im ddeOtdys 3 6at(s,vbOH) 2.52 (m, H-60), 2 24 (s,
OAc), 2.21 (s, OAc), 2.11 (s, H-18), 1.92 (m, H-6B), 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 C37H500128i 714.3092) v

15 Example IV

Oxidatio ro i f 7-triethylsilylbaccatin 11
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 6.45). 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-



| ~MENpEp SHEET - 8 FEB 2005 16 R~ 0 O r d. reduction of the carbonyl Dgtt
‘the 13- position: OR0O O~v R~ NO". OROHO- OH O Ae0 p O A~ BHIEBY

e. renoval of the protective groups at the 7- and 1O positions: OH5 10 HO
~Ro 1 H/ =r~ ~~AcOO~~"0, ORIi0O" ~OOOCH 2. A process as clained in
claimi wher®P8¥B2%rid R- are the sartze and are trichl or 8SEEPYO873%, R arid
R~ are different and then Ris trichlorgpcetyl and R~ is acetyl, or Ris
triethyl ox trinethylsilyl and R, is acetyl. 3. A process as clained in

claim 2, i nd¥hidebddrivaniieR479r gt (4630) @fomeet¥B-hydroxy-P3-deRpdrodericdtite ®d in
claim3, in which the protection step of the hydroxyls at the 7- and 10-
posi ti ons i snd 489 merofhaimiwturk of bothhl or oacetyl chloride in nmethyl ene
chloride in the presence of tricthylamne and of. catal ytic anmounts AMENDED
SHEET 13-Dehydro-7-triethylsilylbaccatin III. white powder, m.p. 210°C [a]p> - 48
(CH,Cl,, C 0.50) IR (KBr) 3478, 1728, 1676, 1373, 1271, 1240, 1071, 1026
5 cm™; "TH-NMR (200MH CDCl3): § 8.07 (Bz AA"), 7.64 (Bz, C), 7.50 (Bz, BB"),
6.46 (s, H-10), 5.70 (d, J = 6.9 Hz, H-2), 4.95 (d, J = 8.2 Hz, H-5), 4.51 (dd, J =
10.7 Hz, H-7), 4.32 (d, J = 8.4 Hz, H-20a), 4.14 (d, J = 8.4 Hz, H-20b), 3.92,
(d, T = 6.9 Hz, H-3), 2.99 (d, J = 20 Hz, H-14a), 2.68 (d, J = 20 Hz, H-14b),
2.56 (m, H-6a), 2.29 (s, OAc), 2.18 (s, OAc), 2.08 (s, H-18), 1.68, 1.29, 1.20
10 (s, H-16, H-17 and H-19), 0.19.
13-Dehydxo-14[3-hydroxy-7-t1iethylsily16accatin III: white powder, m.p. 220°C
[alp®® + 19 (CH,Cl,, C 0.42) IR (KBr) 3568, 1710, 1719, 1686, 1372, 1282,
1240, 1219, 1073 cm™; "TH-NMR (200MH CDCl,): & 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 C3,H360,2S1 600.6103).
Example V
20  Preparation of 1.14-carbonate-13-dehydro-7-tes-baceatin III.
A solution of 13-dehydro-14f-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 NaHCO; saturated solution and extracted with
CH,Cl,. The organic phase is washed with a NaHCOQj; saturated solution, brine,

and dried (Na,S0,). The solvent is evaporated off to yield a reddish residue,



8 FEB 2005 17 of N, N-di zncthyl am nopyridine. S. A process as claig nid5
claims 1-4, in which the oxidation of the hydroxyl at the 13- position acrd
t he hydroxylation at the 14- position are effected with nanganese di oxi de
or bisnmuth dioxide in a solvent selected from5 acetonitrile, acetone or
ethyl acetatSP %yl ene chioride mixtures. 6. A process BSTEPU{ORBY in
clains 1-5, in which the carbonation st of the hydroxyls at the 1- and
14- positions is effected with phosgene’in nethyl ene chl oridel tol uene

mxture in e RIEPEAREd Oh P¥hhlisifa %el c@%ﬁ%ﬂ’ mtgsm?l??ect eggne?/lsi%&so di um

~1-6, in which the"reduction step to roxy is

bor ohydri de acetatee 8Bl obfin T he!(02%4)Nef fiRaEdrbemate NViEeREtHerteRStion is
| 3- dehydr o- 14( 3- hydr oxy- 10- deacet yl baccatin rll,

1, 14-car bon&aﬁiekBedbhrylﬂirmﬂm}dammmgd basleyWiihm(tathe mevdrbe addition, mixture of
13 dehydr o- 143- hydr oxy- 7, 10- bi stri chl oroacctyl -baccatin Il 15

| , 14- car bonds B4-carbonate Mmgdanggﬂfl 2-carbonais: 1ASb@zoate (about 1: 15) is
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Example VII
Preparation of 13-dehydro-14f8-hydroxy-7.10-bistrichloroacetyl-baccatin _III
1.14-carbonate.

25 A solution of 13-dehydro-14B-hydroxy-7,10-bistrichloroacetyl-baccatin
IIT (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 toluene, 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
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F109%& () -s! IE1bigrcagbonate (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 ovec NaZSO.a,.
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 .of.the 13 epimer and 55 mg of the i3oa
epimer (88% total) of the deprotected carbonate.
25 130-14B-hydroxy-10-deacetylbaccatin III 1,14-carbonate. amorphous white
solid. IR (KBr): 3520 (OH), 1834, 1709, 1232, 1103, 1010, 854 cm™.
'H NMR (200 MHz, CDCl3): & = 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), 4.85
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wherein R and R, are selected from hydrogen, C,-Cyo alkyl or aryl,

Ci~Cyo alkyl- or aryl-carbonyl, trichloroacetyl, C,-C4 trialkylsilyl;

preferably, when R and R, are the same, they are trichloroacetyl,
10 . whereas when they are different, preferably R ia trichloroacetyl and R, is

acetyl, or R is triethyl or trimethylsily]l and R, is acetyl;

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

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

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

15 give the 1,14-carbonate derivative:

AMENDED SHEET



10g\ g\ 10g\ g\ 10g\g\! SS#"10%g\ g\ & () - 7G"HH aKKPLz[ 9uV4! ! | D&, " 10% " & é) -

‘&"10% & ()-S! D& 10% " & ()-S! 6&" 10% " & ()-S&Z" 10% & ()-S! &yZ" 1098 REB)2WMBp| |
MVMMVMVE P41 11 D&, “ 1096 1\ " 109°P& () - $10% o& ()- 10-"-" 10-"-"
10-"-"1S& "10%"-"& ()- !D& "10%& ()-

MNs PQBRUSSzX9P4! | #" 10% 0&' () - @ 1#" 10%%0oXo&' () - @ 10% o0& ()-!6"10% o] 0& ()-!,
=" 10%80S0& () -!#"109%J0J0& () - SS7TTkU Und®U{ UUgR3! f 10% & () - &10% & () -
10bobo 10bobo 10bobo!;, "10%o0bo& ()- !X, "10%0& ()- 6,"10%]& ()-

UUVW WIWMEQR3! f 10%@ 10% & ()-Z, F 10% & ()-@ 10% & ()- "f10% & ()- SS
10% & ()-10% & ()-W8 FEQR3! f 10% #@ 10%.&0R) - ! Y 10% & () - -

1098& ()-t- 10%& ()-t (04 8 \ W\ dEqR3! f  10%@b,

109%&' ()-3"10% & () - BP0% & ()- *mt 10% & () -
A 84) ,°N0\ 10\ 10\ @9,

OWN& ()- 10\\ 10\\
P11 S 109& () - y@0%
0

\l‘
HAOGHERY () - | F #19&& [0 () -
5S! ns"ig%/&&&'z(a ©/@g§i5 98 8 1sS 10% O

10% & ()- @, 10% & ()redrn/
10\\!XS"10%\&'()-!fl&lﬂ’l@%l&

& ()- @y@owhe ()-@ ¢
al a#taabbbwlUer P1! - 3 R

0& ()-!.S 10%& ()-! 0
d. reduction of the carbonyl at the 13- position:
OR,
)
QR
(o] H{
AcQ o
e. removal of the protective groups at the 7- and 10- positions:
OH
o)
oH
aH

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 protecﬁon 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
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8. The following reaction intermediates:
13-dehydro-14B-hydroxy-10-deacetylbaccatin 11,
1,14-carbonate-13-dehydro-7-triethylsilylbaccatin III, -
13-debydro-14B-hydroxy-7,10-bistrichloroacetyl-baceatin 11T

15 1,14-carbonate.

.AMENDED SHEET . ...



