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PROCESS FOR THE PREPARATI ON OF TAXAN DERI VATI VES The present invention

rel ates wo a@/a@cess for the preparation of the conpound PCT/EP01/13614

13- (N-Boc- (err)-isobutylisoserinyl)-14(err)-hydroxybaccatine 111 1,14
carbonate, of formula (1): 0 o NH OO—l \ ~ Corrpound (I) di scl osed in PCT

WD 01/ 02407 3 ry,
col on, prmm = S agat nst-cet | s

resistant to known antitunor agents, such as adrr anycin, vinblastine and
sonme Pt derivatives. 14i-Hydr oxy 1,1 4-carbonate deacetyl baccatine |11

derivati |l ti f th

1403+ nydl oxy- dEhe PEtc BERREn 141205 HAPEICSONBo e DORATRUER & % mal 1
amounts b t t T I hi d

559, 019. GUPEUT '43”@}?539?2@@@13@ SRS Sat Ry G R

ef fective e atr 1(1[&3 hydr oxy- 1, 14- car bonat e- deacet yl baecatine 11|
derivativ’"eg1 OBF\ %&f PHHPE} f conpounds (1). The process according to the

invention uses as starting material 10 15 deacetyl baccati ne }l ﬂlﬁmﬂ@m “ ,m
anmounts from Taxus bac J(Qaves Therefore t he i nvention UE a

contrary to 14(3-hydr o&baccatr ne Il1l, may be easily recove
process for the preparati 80 \of the corrpour@sc of formula (1) whi CR®%hprises

the follow ng steps: CONFI RVAY Oy COP MO 02/ ~~1GL 2 a) protection of

t he hydroxyls at the 7- and 0si t\¥=0 Y deacetyl baccatine Il11: H 5
10HO'O—|HO~PCT/EP01/13?Q%\R(&@. HO 0O/~ 0~0/ ~0000
wherein R and R1, which can>be®the simg rent are seI ected-from

hydr ogen, C1-Cl10 al kyl or aryl, CI1-
trichloroacetyl, d-C4 trial kyI silyld

' o e
sane, they are trichloroacetyl, :.:" hey are drffe “l”m ’ ably
Ris trichloroacetyl and Rl is acet Ris triethyl or trimeehsl silyl

or BOC and Rl is acetyl; b) two-ste xi dation to give the derivative
oxidized to carbonyl at the 13- position and hydroxylated at the 14-

position: R wdompdund (DRdisclosed in PCT WO 01702407 , 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. 14p-Hydroxy-1,14-carbonate-
deacetylbaccatine III derivatives are usually prepared starting from the
precursor 14p-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 IIT which, contrary to 14B-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:

CONFIRMATION COPY



15 HOHOo OOOROHHHOOH,, O~~~ OOORHO-OpH / OOOR W
02/.1-41'i1 PCT/EPI11/131~1.1 3 c) carbonation of the vicinal hydroxyls at
the 1- amd dM1gositions to give the 1,i4-carbonate deri vEETEBITVIIGR O~ ~
~ORHO~'" ~0O0 HOhi , OO\ O~ AcO-" OO~ 0O~ 00d) reduction of
the carbonyl at the 13- position: C OR BC OR e) renpval of the protective
groups at the 7- and 10- positions: OR HO-~~~ CH HO- O H ~Op H. . O AcO
O O O AcO~, O ® ~O Pprotegtign fof gt dutdronylscat yhati-oands Loheosiiewx Pl Bt he
10- position: HC OH --i HO ~", "H O O AcO ~O OH WO 112/.11GlL 4 Q)
deacetylbaccatine III:

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



PCT/ EP111/ 13C1. 1 transformati on of 14i-hydroxy-baccatine-1, 14-carbonate |11
into the derivative triethylsilylated at the 7- position: HO- ~O=H 0 O
AcO ~O /W or#aet i on of the conpound fromstep (g) wth (BRSIERVN6Boc- 2

(2, 4-di met hoxyphenyl ) - 4-i sobutyl - 1- oxazol i di ne-5-carboxylic acid: HO' ~O ~
HOOAO ~O/ 5~0.HO0 OAcO ~O1/ O OCTes C + ~ t- BocNOBocNOO ~0O
O~ 000OTes HOOACO ~QOres_i) renpval_ of the triethylsil

di met hoxybenzyF) denéalfh%ta@@ﬂl Q/féthervdﬁwl 1yeEox¥ e ak dhp dorfeds ]f‘b'rﬁ’%ilgﬁnﬁ K9: 0 i
~ O t-BocN O COOHHO ~~~ ONH O Oles ~C OH H WO 02/~.~1G1

PcT/ EPUL/ gBG1the Tid-¢arberate derivalivaihe sel ective protection of the 7- and
10- hydroxyls are described by Holton et al., Tetrahedron Letters 39,

- (1998) 2883-2886. The sel ecprve protection of tl@@ hydroxyl s of the starting
conpound deacetyl baccatifn LA |s possible dug”td their different
reactivity. In partic i reactivit dsCacyl ating, al kyl ating
or silylating agentg= er C(7) - O>C(
10)-O>C( 13)-0C( 1 and 10- can be

ere ] . - -
sel ectively protect ggHahi I-ei_f“‘ png the Y oxXFTS - and 13- free.
Furthernore, by changi ng ® gact i on cfd“lti S i i
the reactivity ord@f’*(ohe y@lroxyls gt 1- .

O

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

e)

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




10 allowing the differential substitution thereof. Exanples of reactants
and reaction conditions usable in the protection of the hydroxyls at 10-
and 7- amerpostted in the above cited publication. Siml|BET/ERBNEBOINILI es
are obtained starting from 14(3-hydroxybaccati ne-1, 14-car bonate. According
to a preferred enbodi nent, deacetyl bacc4tine 111 is reacted 15 with
trichloroacetyl chloride in methylene chloride in th resence, of.. .
triethyl anine 8hd uHeR %%X%Pirﬁﬁobw’io&iyﬁgaiw ?11?}'% AR bla\’ﬁﬁ%nt s.
The use of_ the protective tri ch%ﬁr O@Ee}i c groups proved to be very
advant agede dervetige sigdwdsibrated aldlei 6PostaPBonat i on and reduction steps
(respectively (b), (c) angped)). In particular the
7,10-bi s-trichl oroacetat’e [20 derivative, which_is{¥tained in quantitative
b

yi el ds fromthe starntipe Qdiect, is oxidiz

; d_dne arq?nated, then easily
reduced at the 13, .p Wt HOKi nul t aneous™ depr otECt i gROf the

14—hyaox 01, car bgmat é- deaeet yl baccati ne
C anobunts prowWde $\us advant ages from
poi nt of ZBi gy Jcopsi dering that
fAtechave up to nowhbeefacodrded out in pyridine,
whi ch invol ves pr G di sposing of th dual solvent. The oxidation
step (b) of the h yl at the 13- positi s carried out WO 02/ -4-1GL
6 PCT/EPO /13GL.1 with manganese di oxi de or~fi snut h di oxi de or ozone in a
sol vent selected fromacetonitrile, acetone or ethyl acetate/nethylene
chloride 9:1 nhyt ur esactioef thiegenmopeunrd ifrernngiep f@ﬂ@b(@S,\ﬁﬁRt)’rNDé@‘Pr@‘or
manganese dioxide in acetonitrile or acetone. The reaction wth ozone
rapi dly fd2iedirhethdsyphanyl)ed-dsehutyl-deaxagolidiee-pscarhexylicaeidwni e with
M2 the reaction proceeds quickly to give the derivative oxidized at the
13- position which can be recovered fromthe regction nedium whereas a
| onger reaction yieglgds the 13- \oxidised and 14- jhydroxyl ated derivative.
The subsequent >¢ar Jonation step@c) of the hydpoxyls at the 1- and 14 10
positions is : efdf ect ed wiilh phosgene or a met hyl ene

"trichloroacetic gro
[11. The use of
the industrial and ¥

acyl ations of this Qub

chl ori de/ h%lm e, Phest h esence of pyridi ne” Subseq iently, the
resulting T, deri va 6dn be easilylr educetha e 13-
position to f esPondi ng 13—hyeh dBpcder Pvat i Ve Sai d
reducti on talkes ) gi ogklct Pvel y at the on§" \bi | ©Teshe
carbonyl at 9- p&fRI O 15 unch do This rea : ed out
wi th sodiu Ydride in netfanol or tetrabUtyl abmonj de and
provi des hi i elds. The subSequedt step (e) consists}i ting the
hydroxyls at the 7- and 10positions to give 143-hydrox®-1, cardonat e

deacetyl baccatin Il11. The conditions and the reactant i cf can be used in
the sel ective deprotection of 20 the hydroxyls at 7- 10- are descri bed

in Zheng et al., Tetrahedron Lett., 1995, 36, 2001, and in Datta et al., J.
Og. em, 1995, 6Q. 761, The sel [ t j - -RASkii.on
(step (f)) is darri Jamcﬂ}’tﬂvﬂﬁ%ﬁ%ﬁﬁ@%ﬁh%&i(%ié]%&l!rlf?&lgén&&zl?g%gé) !g%%(ﬁa‘)ﬁ ium
scandium or vtterbiumsalts. s .prefer y CeCl3. 7H20. Afterwards, the
hyar oxyl | agropis S b fpdind §B5f LBbIR Y by silylation (step (g)). The
subsequent step (h) involves the condensation between

14( 3- hydr oxy-@- Tes-1, 14- car bonat e-baccatine |11l and (4S, 5R)-N Boc

2- (2, 4-di met haxyphenyl ) - 4-i sobutyl - 1- oxazol i di ne-5-car boxylic acid. The

| atter is prlépared as described in PCT WO /020407. The reaction is carried

out in VWORE
. o~<




PCT/ EPOL/ | 3fil .l dry apolar organic solvents, in the presence of a base and
of a condensation agent such as dicycl ohexyl carbodiimde (DCC). Finally, in
step (i) wadénel et hyl silyl group can be renoved w th pyrPdl/BPei3plduori de
in acetonitrile/pyridine solution under nitrogen, whereas 5 the

di met hoxybenzyl i dene group can be renoved in met hyl ene chl oride by addition

11 UStrat et ho THAEREPGRrer O b sBlccUREaPIOteEstngI 07 Tpriioal 0t PYATE %

i of L1167 Qreadad by Hean Fual | JSISBERtD) befeirt UONSARtnes s LB il on
et hyl enaSeRPERE doEHECUn ml Obi thyr i Y RISKG ToadbF ont RO Er cHBboRR:
react on, dssoiltoRl Db POPERIEJutiie bR IHanG SIS g partitilar,
Tenct on, T Hraca hotangs anal ey Po1aat SUJISERE RN PT bAERIPInd
ashed i (¥ oo B @PeelCh DREB Db ORERo UL RO T A (o OFh s v eioes hel dlal
Vacaum | 81ahAn7a Al Uy BesEore D prasois bhsr e g AT RrEHF,
1240, 9817t droRndaR- 76 GiFerniorFy e BgE 1 et P Ay, 34,
(am ' 13posaibis fogrevarie' fug geadivily, prig pb i Rnotylsl 72 B 10-2gs 7
111 1 pllpating 58 diffesn(ii jsubefifchy ) efePty o ol ) Folrglys”and™
vas susperaetiih ceRHR 1EB15 Y TRt Do ot 1itaids b 08 A THET)
736, mmol TeRORRY 30 dha SrovreatanePyoacafte, el aloiviss e phghel;
106 ) aft erteg BonoL BRI APt R Pet ¢ imder st 17 ng

The"mxturé was |eft under stirring

on 1 ¢ 22U 10rs doll 1 Ik DAL ARG AP AR 4 g

stirred at r . reactio nonitore

/ n- - . L= ; . i i |
(A0 0By 521 Ry SAgbrg 0 B! 5, 8yl Erd0id0 B sy sbpcsecin
Conta i ngrirboyehting And AR Bl ahlifoPltile DB BRT Pl ikp ahciaker

(appr ox. - ubf ZS’T mfuget %&@&iggu%ﬂgﬁlo%%&id’va r@@@aﬁfowdang e rgtyed

wi th CH2C 37X e conbi ned organi ¢ pha re washed with 1N

HC 15 (2 i ygg@)é] S ted j i ver
Na2S04 gnga({vﬁ)élt%% s{énw \t}\g%%gvap r attegﬂga?l bﬁ@%ﬁ‘é%v\éet?dg}lhga% QiI g& aSuCgt.pdﬂAs t@le epr%

crystalll 2@tV ), Ao’ ahd n%d)ﬁi, Tn_BabiRiandiHealiD GpeetFidhWibscetate

consi stent- wth those e conpound obtai ned using pyridine and

trichhgr Oa&fg@%@i@eﬂ Wﬁ%ihdfs- oS AEA %1haﬁﬁta@§jed9feil@sﬂ fidm tBe seadinlyy gropetat i on

at 14- of acétyl baccatine 111 10- bi stri1chl oroacet at e.
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 ITI. 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



To a solution of 10-deacetyl baccatine Il 7,10-bistrichloroacetate (3 g) in
acetonitrile (40 m), 30 g of activated M102 were added and the suspension
was magnwia @al4kar stirred at roomtenperature and nonit or eBCHEPOIIGSAS
(petroleumether-ethyl acetate 5:5; Rf starting material approx. 0.31).
After about one hour, the formation of fhe 13-dehydroderivative is conplete
(TLC anal ysis, Rf of the 13-dehydroderivatiye about O, SOI% tirrin S
then kept With raseganese ¢ioside oghsAthngion fhé’rl%ZQi?nth derY |e‘§‘£t5|e\;%°t€g

sl ow y V1' O U2/-41GL 9 PCTI EPO1/1311.i  oxjdi e ' 4(e droxy
deri vat i vEomRf acgeuitrite, 3etons o1 ehyl |ﬁ9ﬁ %PZH‘%&‘& C#‘ qrﬂ‘iﬁ" g?d{ tl%‘??’t%

Celite, and the cake was repeat]&g t%'vmth ethyl acetate...The sol vent
. was evapohader GEOTawy StHENZesP qu@Heb91 CHPURAN Y (mﬁf‘@(j’ré Phy on
silica gel ( 100 rri el uent ggtrol eum ethgr et hyl c tatel %) to.afford

170 ng of apHfeniilgedr arcianei VAg tsackply Withrozpnsrrappdly Torms the derivative

+ 143- hydr oxy- 13- dehydroderlvatlve

13- Dehydr @deusewarthw 1008t (Wil dth Mp@y the 176%101‘5‘1 Rracepdf agi ¥ deat e
whi t e powder, 97C, IR (KBr dis 440. 80. ,1767, 1.736 1686 1267,
1232, 11031"@_@11@ 68%’4“8&0’415%% M%'ZB@W&E’ il pan é’f‘e tpveRsd Am
760(Bz C, 7.49 (Bz 6.52 (s, H1 92 ),
5.70 (br the yeactgon lPﬁdlqu 7§Vheﬁea§5a dphee 92“11081 ﬁl“‘rfgs qu 51}_3 ﬂx‘ég‘z‘?dd ané
8.2 Hz, I—I-ZO;;%1 (g 8.2 Hz, H20b), 4.17 (s, H14), 402(d J
6.7 Hz, Hdy, yzift?w’%iiﬂ_ deW%‘alvez 29 (s, OAc), 2.17 (s, OAc), |.96 (s,

anés%ydio?; ?tl :1%& Sbseigusht carionaBPRAtER b Qiibs?ﬁ?ﬁ%wﬁ' a'ﬁo‘% oA o
7 I 1.
het vaD o PO %ifsggét%@deéﬁé:ég‘@%m%%}e SN i ealf%‘éeflsﬁ toAdefofioe
t t 1 TLC t

b DR ncthE n're%ﬁ?oﬁz BYgRS L i’ggﬁ?b%hﬁﬁztﬁ%uﬁssuﬁ ﬁgt%ﬁ of
Egﬁyé?oﬁiha%’%"de” %ffs"a%t%e Fon BRI, bodafeed %‘Jn"ﬁ%ﬁléd%gﬁwn 19,8V dhe
hour s, dur| nal ﬂ

OB %ng e by, WBFafidd ey RRLR (480, redifition, sakes place
;gogteh%d;% ? %5 rleactll%)n my E : fl\lvhﬂ eﬁltggy rox%den gy (Rf
cakedwas g’rf’es&?ﬁl[‘?? %tz?'ntyltlea Ej\?@' #:g sol ven% WaesI evap r? dgtm“?rH the

- t

pet :rjoE dm‘a’t Pdpisg i SR o J5OY QAR Qo vl S8 g ok Blide Gnten
13- ] 6 10
ig[g: E%gﬁg% di&‘r\%e‘ﬁ éﬁ}%a |v‘@‘é’m’ofgg%’%éfaﬁﬁﬁiéﬂgﬂ%%éﬁﬁg e
(01420132/ Sufs %E#)‘&ftlrew(’?s(lr% %3’%55% i %éﬂr?tie\é?fntgig{?égﬁym? 1‘%2% TS YAk TT)

sy, o sp ot ORI PR B urSed 10T Rl dzaéa{ﬁi%%ca@l 19778 (B2

£, 40, £ 90, chrgil o ot a’“ Eeé‘é@?ﬁgthé?m*‘vefdeﬁgﬁﬁé&*lﬁ s

d, 2 1 (Bher! 2
e 1e) 201 r g %, i’d?ld%a@%%ﬂa%@"“ e ey e

13- Dehydr 9"945%@W@Xﬁné%d?@t@@wbpaﬁ@%gzrClhéxh,, 17)93506|0l getiri chl oroacet at e:
white powder, ’np '1563C’[a, | DZS + 20 (CHeCIL C 0.75) R (KBr) 3431, 1723,

1692, 1371, 126Pye égl%%tlvé?a%étyléQQﬁ a@'ﬁhellolﬁt)%d ) @€adjed SuBwath ( Bz
AN 7.60 (Bz, O, B), 6.51 (5, H10), 5.88 (d, J = 6.9 Hz,
H2) , 4. 90 {&dtid] anh§d1?1db|zm |Th(5)p1e§er9076 (df%erium lsQ;aﬁdi?uﬂrLZ ,orHyfterbidnBGaltd, J =
8 Hz, 15 H 20a) . d, ='8.2 Hz, H20b), 4.13 (br d, J = 2 Hz, H 14),

+3.84 (d, l{gref@ra%l&"@e@'l‘ 3’}1203 &ﬁef\bﬁrd@l thk lg@rolﬂ_i/l afl theCH) poﬁtlﬁﬁ 1(sq1roﬁec(}d)
2.52 (m , 2.24 s, OAc) , 221(5 c), 2.11 (s, H18), 1.92(m
H-6[1 )5 1.4¢, m%l@@on Ystdp (8)). -Thel Gubktduenangdept (1) invol ek {he CEESensAHE0 (M
-TES) . HRNS 3092 (cal cuI at ed for C3~HSOO ~SiI 714. 3092). 20 Exanple IV
between 14B-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



Preparation of 1 14-carbonate-13-dehydro-7-TES-14(err)-hydroxy-baccati ne
I1l1. To a solution of phosgene (1.8 nil of a 20% solution in toluene, 3.4
mmol , 20wet2/44equi v.) and pyridine (0.56 m, 6,8 mmol, 20PGHEPOIEGHIdy. ) in
25 CHZClZ (2 mM), a solution of

13- dehydr o- 14( 3- hydr oxy- 7tr|ethyI5|IyIBaccat|n 111 (124 ng 1,17 mmol ) in
CH2Cl12 (1 mM) was added dropw se, | 5 mn mlbxture stlr ed at room
t enper at udey fpolar geganIc $Q ‘é"éﬁ%e‘ﬁ‘t F}ﬁ Eh%ﬁ?@ﬁf’rf& 3 @SE%‘QS‘% aggn

addition of a NaHCO3 sat rate t.iQ WO 112/ - 44101

PCT/ EPI | 1Agentsuchas gickeiohgxy; ?%ﬁ{%@ﬂflmlaﬂgﬁ@ ‘The organic phase was washed
w th a NaHC03 % Lﬁated sol ution, brin dried (Na2§ The soI
“was evapor at ed Fonaliy.o i gl 41k eth stilileﬂé‘é]iag L SANPc P aRa De UETIAVES o
short silica, e] CO urm (about 5 .m, elu nt hex ne/ et a%cetate ﬁ

afford 118Y %?rlg?lén@éte%HHtll?/perl ifeSOMEQE: PRTFT BILEQET: Y118 u5| ng

"W th trlethyl mne as, the_base and wi thqut inverse addition 15
m xture ofhe dimethexybenzylidene Uk, B?IP | SRRV Bt Bleilaylﬁgﬁzg@f)élb‘f E)y

obt ai ned Dehydr o ydr x ie | baccatin 111

1, 14- car b&ééitéonﬂ? nl%t}l%éfgcﬁ %g%ﬂf;g 8- 23 (CHZC12 C0.75) IR
(KBr) No. of ba 1834 1734]5 qoﬁ 3,. 1242 1225 t10 11057 cm 1;
"H NVR (200 MH Jawing ¢Haniples THRS M‘}‘e ‘9"%1&)“?%}“ ggatendggilig, ' R |
6.51 (s, H-lO) 612]‘%? J=6.9 Hz, H2), 4.90 (d, J = 8.2 Hz, H5), 4.78
(s, H14), 4. 4% —107Hz H7), 434 (d, J =8 H, H20a), 4.19 (d,
J-82HzH— bt ). H-g,223(s
QAc), 2.22 (s, 39 1.26 (s,

1 Q g a i A { 3 -
-H 16, .H 17 an StH-E éQ“ 0.90 (m TES) 0. 56 (m TES) HRNS: 740, 2851
(cal ciPated for 51 740. 2864) . 13- Dehydr o- 14i - hydr oxybaccatine 111

(ker) 3530, 10177 mybeP MEpromstE Ayt 3%5%5’3%%1%%9%&%“? bgh e
fﬁmﬁ’ ) 8ol lfoRrog Yoy of 1616880 Ghenefyiopl Bfs 4SFolc B 03m iy 51
3.80 (d. I eth'é’lﬂqiqfﬁl‘fﬁ%%%?]éa‘?' 1 piftftte, $e reeigh mibngg us kgAY
e 806 bk g ) eﬁ ? Hotaes T ietude %é&g%@e%?‘%%r ésﬁ@g?ﬁgéf
T3 degar T HE B o eaThy XL RS Slichledl dsing ?ﬂ?h%%%é"cimz"/ Hocfied ]

PCT/ EPO1/ jrﬁﬁ]tﬁée be e%uéml 5’15 t&% l‘étlgfioofrgﬂe i Ba 12910} g? fthan®l W&eess

Ob
para

NaBH4 (abou ortions. t'er mn, the reaction
m xture d | ﬁ‘l% Hﬁ‘afeeéx& SsNacd Nmke amftéit %as
washed V\/I\Aaazid%gl ﬁéej dgggl%gf?{eéjd tgéer g 2504. e sol ventS W%.S evaBorat ed off and

the resid S ! AN QS Wdt6@ aBRlifiedbRith 5
Jadea: r’lﬂﬁa %e et hya?,@a\!gg%‘g{igf 8{%{19% afford 35 ng g t11

m, elution wt

13a- hydr oxycden Yahbye ﬁﬂ‘ﬂdi%engvmfletﬁh% ﬂé’suﬁﬁ’alhufg&m Sipfsbvadak véried over
14( 3- Hydr oxy-7-tri et hyl si |yl baccatin 1, 14-carbonate [a] D2s -35 10 15

(CHzChg, G@SE) ahfR ddf¥entrafted o Jeﬁ}ﬁesslﬁﬁﬁer 1803um1 34 Lobtaab b, pdld39elldN90.
1069, “cm 1; “LH NMR (200 MH CDC13):°8 8.06 (Bz AA ). 7.65 (Bz, C), 7.50 (Bz,

BB ), 6.4%00® "61370) g)6 392111614 &ft'ch 81y§1a111|daﬁbn 5 fffm ( behtbroform 5. hasiz,
H13)498(brd 32 H 5), =5 Hz, H14), 4.50 (dd, J =

448 C(H!C Cs% HR ﬁﬁi@es)sm 12;871 0,728, 31 B 0H298 1H 2Dh) 787B. 75
(d J = 6%@1\?& {) }é ) ((3 .34 (s, (’OAC) .22 (s, O?é) 1.78
(m H-6[3)6751013151(s H-18) 1 75, 1, 18 0 95 (s, H-16 H 17 and H 19),

.90 (m TES), 0.62 (m TES). 14(3-Hydroxy-7-triethylsilyl-13-epibaccatine
-||| 1, 14- car borfai V0 (2R NIHY: (8L, (BaIIRY.46 {Bz( BRI ©50GspIEAD)) R7RKBr )
3630. 1825, 1734, 1603, 1375, 1262, 1091, 1071, 1049 cm1l; 1H NMR (200 VH
CDCl ; 5 8 (@ 0H-T BE-289, 5.027(B3 Bz H- 57 4495((Bm HBEY), 46744d, (k= SHOH- 6. 12
- (d, J-72Hz H2), 4.90 (br d, J =9 H;, H5), 4.81 (d, J = 8 Hz, H14),
4.48 (br, 208),8,18Kd3) = 8.138, He2)b)] 4=02((d T +i6, His B-3), 2.321(s} dh-AL)-222Hz
H 20a), 4.31 (d, J = 8 Hz, H20b), 3.68 (d, J =7.2 Hz, H3), 2.60 (1I1,
H6a), 2.32, 518001 @, 26103, 1.B5183d 12.12%s, 516086 7),11.96 (g Hide)ed 189)
1.72, 1.43, 1.27 (s, -H 16, H 17 and H19), 0.93 (m TES), 0.61 (m TES).
WO 02/ e111(mi3HEB480pl e VI PCT/ EP(11/131>1.1 Preparation of
13- dehydro- 14(err)-hydroxy-7. 10-bi strichi oroacetyl -baccatine 111 1.
| 4- carbonate. A solution of
13- dehydro- 14(err) - hydroxy-7, 10-bi stri chl oroacetyl -baccatine 5 111 {200 ng)
in CH2A2 (2 mM) was added in 5 min to a solution of phosgene



(20%in toluene, 3.6 mM, 20 equiv.) and pyridine (1.12 m, 20 equiv.) in
CH2C12 (2 1nl). The mxture was stirred at r.t. for 1 h, then the excess
phosgenewme/gueinched with a NaHC03 saturated sol uti on (3PEI/EPOITIRé14M Xt ure
was extracted with CH2C 2, the organic portion was washed with a 10 NaHC03
saturated solution, then with a NaCl saturated solution and dried over
Na2S0~. The so|yent was, evaporated off and the residue was purified by

col um chronat%g;éﬂl@.}@_‘%ih‘ﬂ’sl lica gel (eluent hexane/ AcOEt 9:1) to afford 175

ng (89% of the _carbon
13- Dehydr o- 14( é%@éﬂ%@l 71Q@.bi 8 88i m@ﬁowa%twsp%é%tmn@fﬁz? {130, mb,
car bonat e,___Wi t((a anor phous solid. IR (KBr) 71, .1735, 1709, % 32,

. 1103, 101PM@84 (%30 mgH- ﬁmn@io@lmzf ) #i88 eo@”(fﬁie R8s)co0ked 0 (B2,

0, 7508 BB 6. 52 H.1 92 J =.6.7 Hz H—2 70 (br t
J) 8 o énmz)wg bath, Tbélf &ty (3108263% 7(31-62135301 #. ogy.) @nd @medlatff&r d.
~J H 3 20 8 1.27 -
1.01 (in mﬁ% CQCQCY%MQ)H() ééj léwfq Q’V;p‘HF’]eﬁ %@ﬁ%ﬂndél nmogen)sﬂeam

13- denydr o4 iﬁnﬂﬁﬁé%%&bt%%é@? elo oH et ier sseeleting ¢4 {te addition,
1, 14- b 500 8. n1 | ed 0C h 25 and
o4 recl i aggeddagégewé%fo ¢ B R SRS i e SO
1 0C
::gtnceni;ai‘lae‘?}oﬁﬁg hdr(zrﬁﬁ% n toﬁﬁ?{astqa{ghe‘gﬁgnéfﬁhgﬁarfﬁthg [(’ %rﬂ%)h#e)a gr‘?& YViaFter ed
Ce |
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1:1) to a 8 %ﬁ Ods Attt GO 9 &S %%%%&m?e %/?és eongHr
% t ot aPSOet- SHETRE gYe matwaned Honaagr 1§ M,
gi?/tgﬁgx 105 d ce?aTbaccat e Ig iL 1l4-carb 8 X\htt & PR]%E(& olid.
IR (KBr) i5ig b @3 143 “E é‘é“liﬁeégweigqg‘ gl ¢t o ‘(rﬁ
MHz, CDC1 0 Bz ' 7.60 B
M 10) 6. SR JH) Ayt dus daituls Thgstiyvad s2BatBly 6 dypfued i
e, 1 3“ G A0 5n‘b"f %%E’tb‘"&%flg@lﬁgﬁiasgg pegywidpelfpwieh, TypHEL
13- (N Bo nge@g@%ﬁ“ﬁ AR5 SRR, PElon. 20 - Ariediong Nar8Qta .
15T
126 gy And g Sefetiit FV%%% ot Qs RRge Y ghE: %Qéz*‘?%fzél”yasﬁ%‘l%gﬁ%e (
f M
gt. ?i’?hécﬁmﬁﬂf&bf@f S8 286 S Faviomd Baf PR #E%h‘é@f%*;‘?ﬁ”&fr‘%%&% ﬁ’rfe h
1 T
or gani ¢ 2 soﬁﬁﬁ%@n«‘é%%%ﬁﬁﬁéﬁﬁ [gin §§?ﬂ&§%ﬁﬁ*&e§%§%¥%&“ﬁ§%. due was
diluted with 5 al@h . The forned precipitate was filtered and dried by
suction for 18 e resulting product (white powder, 135 ng) has the

fol I oyhng char ggiehiish! £ 131 EniMR B 1.’:M@n a4 £ lf)edléa)clé Zecatme I 11
(s, H16 and H S,

(s, OAc) ﬁlﬁ%léﬁlc}ﬂoroa‘%m%t@ Hz, H-3), 4.06 (d, J = 7 Hz, C20b), 4.20 (d,
J ), 4.77 (d, J =4 Hz, H14), 4.85 (br d. J = 4

He, H‘ 13) 4. 971“(( larsdiluu%n-oiSIO'lzdeabbt@bao'iaﬁnédﬂl37 FO-Blé'ﬂﬁchl'br%hcetﬁt@@B (&
H10), 7.44 (t, J Bz) |

in acetomtmle (40 ml), 30 g of actwated Mn02 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



Bz), 8.07 (d, J = 8Hz, Bz). WO 02/.11GlL 15 PCT/EPI | 1/ 13G 1-|
14i - Hydr oxybaccatine |11 1, 14-carbonate {130 ng) was dissolved in
di met hyl W oapsitele (4 m) and N-nmet hylim dazole (0.07 nm) REVERGABA14
Triethylchlorosilane (0.042 mM) was added to the solution under strong
stirring at roomtenperature in 1 h. Th® mixture was then poured into 10 nmil
of H20 5 under strong stirring. The suspension was |left at 4C for 18 h and
the for medxighzed toritsclAPthsidroRgdleriviatiseedR orbouhb-3as Hd® THacHOPIBIN TG )
then with hexane (2 x 3 rﬂé. The resulting white solid (158 é'rg),gas tge
same specwiassiibprasathronghatelite, sand hensakegias gepeadiedomastad Bitbpeth¥l i n
Exanple V. In a 1 | round-bottomflask, 20 g of . -
- 14i - hydr ogsetateTethe , selveat Buames anorases it ad | the yrsidue) waePuréded iy with
300 ml of rigorously dry toluene; .then_10Q of
(4S, SR) - Ne@enn-qlromadpgeaphyx 9 Hiliga )gelx-(ilé)gbmly|6111@Hxﬁ%ﬂeémh&ﬂs@a?%ky| ic
-acid, 2 g of N, N-dinethylamnopyridine ) .and 9.5 g of

di cycl Dhessatety Bobi tipdlord DS mg §§6h9é&%@4§@fﬁ“ﬁé‘t”§ afide> thef thect i on

m xture was _refluxed for 3 h,_ then cooled and the precipitated ureic 15
product waéBrievrey-1Insehydrodegiigiyener e washed with a NaHOO3 sat ur at ed

To remove. %NLST?grﬁ@ﬁyhngﬁ%‘? ‘;1}%9«&@@“ aceb it iy L s HopSicacn o as
Ml .
Cuch Tn' e BeR Qﬁﬁfpfséiiﬁ; b@'(%@rgd%ﬁ?:t ﬁ%&gﬂ%@hﬁ&%ﬁi@% gé%ida?n
, ' ' 2, 4-di . 40
of i he boi8tnkT0&s OB &4 G n 100 m of an aceton Lrilelpyridine

Mg (S0 100, MR R RBe BB b ea D, PBD 1554 81T, af e 200
S UL on AR PR, 22 108 o kaoh SR E RIS U B b e,
Ch orl de A% () 87 S50 00, 195 Ty MICEL 5ranoushbiy 14 a0 arlparldec
L of ot RYPORY BT, A 4ind Tl G ek (FTH T Narcha (ot b oh 2o ©4Phg ot
cryst ai 1 20 Fratgeel SdnBrARL Rt [FIdS HE1BLIGFR Bl g e "ot e e
13- ( N-?oc-(err - sobijt m§oseri nyl)-14i - hydr oxybaccati ne-1, 14- carbonat e _
havi ng-t he f ol H i co-chem ca and spectroscopical char ac'F eristics:
Bl dAdisdy

-T-g.rb[nél i 8‘]4;125 AHUQLLOL " ': .\‘.. vv': = ]‘0 CD 0 " '11 Pam
8 ! 1 L E o g0 ik

(o0 sa0 40k T et SR i A, 0 Me oty WedhABentafy oS
(L 6) m besouih el Sobps TeRpREREe i Mofliied BITTLC (poyrolsum cthar-sthy)

9.0 5 .4- 36- A . e 7 / B2
.0 28 SOFE 8, Aot R o5 gy 2 o ol
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, eluenf petroleum ether-ethyl

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



VHz) Copm multiplicityC ppm nultiplicity,9201.8-s858.2-s' S

1' 172. 6-53' 51. 2- d4- OOOCH3170. 5- $344. 6- d10- OCOCH3170. 2- s1541. 3- s2- COPh164. 3-
s4' 39. 9- WO-@/{4Beaic) 155. 8-s634. 9-t 10 C=0 (car bonat e) 151. 4- sSPCHEPBIJ 3614

Boc27. 7-q12139. 4-s1725. 5-q1113 3 . 1-s1622 .

6- q( M) 3C( Boc) 80. 0- s4- O0OCH322. 0- q583. 80d10- 0OOCH320. 2- q15

187. 7-s5' 24. 3-d480. 0-s6' 22. 7- 9269..0-d7' 21. 6- 2075. 5-t 1814 ' 73. 3-dl 99. 8-
q20 14B-hydroxy-13- dehydroderlvatlve and 189 mg of a mixture theleo

5 dp-beneoy! 195Dty pdoli i Satn BleEbS posiddtent SRE)C ) ‘e
hegat i ve | @ﬁ&%iéé,éé“&fﬂaﬁ%ﬁﬁzw + ol oL R0 15 ST SpLe 9w e
Y072, voai 24011 195 spect U MBaRpNEgicDElG) P A i e
Coni v pobrl 1) 853 ({0 8 18, g bHapd ) Gt e Lirluna ™
1716 car inib A 4810of i By, B-5. 455 ® 10 B B Reloftied ~ 89 o)
feacet yl oHeckPRB- D1, FL. Briter ﬁé)%%%?& Pl BB T4, 654, 3 =
O O L, AT P R D G R g, fr
ot dat  ont 08> 3 1 e TR mh‘?}% Cfdatd%af&mi'n'ﬁ' at the 13- posi tion
o0, O 8 8 S RS e R L RS 19,
79 O fRe powder, mp 153°C [a]p” + 20 (CH,Clp, C 0.75) IR (KBr) 3431, 1723,
1692, 1371, 1269, 1242, 1223, 1096 cm™'; 'H-NMR (500 MH CDCl;): 3 8.06
(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, J = 2 Hz, H-14), 3.84 (d, J =
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-6f), 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 C37Hs0012S1 714.3092).
20 Example IV
Preparation of 1.14-carbonate-13-dehydro-7-TES-148-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
I (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



c) carbonation of the vicinal hydroxyls at the 1- and 14- positions to give
the 1, 14-carbonate derivative: \/ ~R~wi ~R OOROORHOO~H~p ,0Ii
AcO O O ®@0-024910Q d) reduction of the carbonyl at the 13- PEHEPIBYRIHORS ORS
OOOORORHO-OO~OH., 010 OH,, OACOOOAOp O~0O/ ~ 1/ 5 e
renoval of the protective groups at thell7- and 10- positions: ORS CH O O °

OR HO-~~~ OH HO- O H O AcO OO O ACO0 O/ ~ w~0 W112[~~ 2 / EPO |
/| 13G 1- 4cstpetiony witlc &eilb Gl ohh®foLgARIGNASS y IV as W@%éeéowljtﬁééi &aéﬁ%m ~0
L4~ hydr osgisated-saliEon; baneabaiatiel (NfaShelo s SuPRy A%/ aporated off
a0 -0 9 e 8 fedidnerrigReo iRR B POot AHOBE SHCAWEER colurin
(% ik R BRI R SRR BB
e e b et | b8 LIRS DY RO AR PR Bk e

and without inverse addition, an about 1:15 mixture of 1,14-cabonate and 2-

H O

debenzoyl-1,2-carbonate-14 benzoate is obtained.
13-Dehydro-14B-hydroxy-7-triethylsilylbaccatin  III  1,14-carbonate.
White powder, mp 153°C [a]p”’ + 23 (CH,Cl,, C 0.75) IR (KBr) No. of OH
10 band 1834, 1734, 1709, 1373, 1242, 1225, 1088, 1057 cm™'; 'H-NMR (200
MH CDCl,): B 7.99 (Bz AA"), 7.60 (Bz, C), 7.48 (Bz, BB'), 6.51 (s, H-10),
6.12 (d, J = 6.9 Hz, H-2), 4.90 (d, J = 8.2 Hz, H-5), 4.78 (s, H-14), 4.44 (dd, J
= 10.7 Hz, H-7), 4.34 (d, ] = 8 Hz, H-20a), 4.19 (d, J = 8.2 Hz, H-20b), 3.30
(d, J = 6.9 Hz, H-3), 2.50 (m, H-60a), 2.23 (s, OAc), 2.22 (s, OAc), 2.19 (s, H-
15 18), 1.92 (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 C33Hy301351 740.2864).
13-Dehydro-14p-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), 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 (d, ] = 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
l(s, H-16, H-17 and H-19), HRMS: 626.2005 (calculated for C;33H3,0;
25  626.1999).
Example V

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

To a solution of 13-dehydro-14f-hydroxy-7-triethylsilylbaccatin III
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~OH 2. Aprocess as clainmed in claiml, wherein R= Rl = trichloroacetyl.
3. A provedsgredor]aimed in claim1l, wherein R and Rl are 8CTEEEmsInd R is
trichloroacetyl and Rl acetyl, or Ris triethyl or trinethylsilyl and RL is
5 acetyl. 4. A process as clained in cldi m 1, wherein deprotection step (a)
of the hydroxyls at the 7- and 10- paqsjtiqQps is carri %h ut, Wi th
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13- hydr oxexanecgihyl agetate 8\:\}} tp %%BT‘{]%SBBE &thﬂm&%ﬂﬁﬁ@%ﬁﬁ’dwﬂé@ agﬁ T ocess
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B! 109%& () - T*lO?x MVIRY&' () - MB@®10%&' ()-L *yl0%& ()-
*y109%&' () ?1 gy@O%& -9 dy@O%g‘Q‘& ()-9y 109%& () s "109%& (-3
GLOY& ()- y 10%&e afa%fbﬁgd)f 298 hydrox i -carbonate.
0%& ()-3y) 10 " ()-L69dE!. 34109&' () -

32 "10%& () - 49361%6&1631’1 %1@4@61(1})&%5%16 dkoxy-7 10 blstrlchloroacetyl baccatine
109%& ()-J\ A an{peF! . 910% ()> 10 10 ogslo%k

*=109%& () - ﬁ@ﬁl@&cﬁﬁb&@l&@%f) (rhgﬁmia@neélﬂw&ni)) w$§(b%%léd 1@ 0Bk {de Fath0%& (
)- "1 10% ()-!T10% ()-_=peFlo "10%In& ()-
=&' () 25#310MEsdNd NGE® (49 mg) Wavmdded thédeyo lﬁ)%&nﬁﬂ -The mixture was stured
‘#$ *17"?peF! ) Y109%&' () -81 @@.(% Y3: 10%& () - & 109%& ()-3! "109%& () -
" 109& () - -dt 13t HwIpethef codlddABBR () added R)ifl0Ube(one (2 ni) 10& (n)m “arid
S) 10%Zbz&' () - I A+s 1098 ()-!1Y+s10%nbn& ()-NQ adefgv}irg\=!* " &10% ()- 10
10 10(@ 3gcglﬁ%eﬁirak&ﬁuhdmlﬁm&a@um&lhdn 40864 (ith ARVEREY § i) agd=filtetes]
10% >r >&' () -
through Celite. The clear solution was washed with a NaCl saturated solution




13 100& ()- y 10%& ()-F:109%& ()-M "10%& ()-!10%& ()-6jlru 2g\ =~ |
H@' 109% & ()-"10%&' ()-& 3109& ()-! S10%& ()- s109%& ()- 43 109X& ()- 7 : H
zX9g\ =! "MP Lo’ () - PCT/EP01/13614
Y310% ()- @' 109 ()-'a0@' 109%& ()-! @' 10%RURE ()-!' @' 10%& ()-H MV Y [ ]
*a dH=2 10 10 1109%& ()- F10%& ()- 109& ()-"4 109%& ()-!34Z 109%@Z& () m
Vaa0ve: () Shbraied ovek Ko, Tiosal oot wih swgpoatedepft, ghg xosigue (45
LOY: 10(y&m(17)<tu|¥glgf0/c 1(3) eplmlé}(s O%Vegés( %){11[1%19& gg{&cl 10_111at%%;/él£f)}£}2 01110%&51 ca -glg- lA< 2
column (eluent hexane/AcOEt 1:1) to afford 251 mg of the title compound and
55 mg of the 13- epimer (88% total) of the deprotected carbonate.
5 14B-Hydroxy-10-deacetylbaccatine III 1,14-carbonate. White amorphous
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 (m, H-13), 4.77 (s, H-14), 4.42 (br t, J = 8.0 Hz, H-7), 4.02:(d, J = 6.7
10 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-19).
Example VIII

Preparation of 13-(N-Boc-B-isobutylserinyl)-14p3-hydroxybaccatine III

1.14-carbonate.

15 To a solution of 14p-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, ] = 4 Hz, H-13),4.97 (br d, ] = 8 Hz, H-
5), 5.8 (d, J =7 Hz, H-2), 6.31 (s, H-10), 7.44 (t, J (Hz, Bz), 7.55 (d, ] = 8 Hz,
Bz), 8.07 (d, ] = 8Hz, Bz).
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e #V%ﬁg%c/teristics as those of the compound prepared in Example V.
In a 1 1 round-bottom flask, 20 g of 143-hydroxy-7-Tes-1,14-carbonate-
10  baccatine III were placed together with 300 ml of rigorously dry toluene; then
10 g of (4S,5R)-N-Boc-2-(2,4-dimethoxyphenyl)-4-isobutyl-1-oxazolidine-5-
carboxylic acid, 2 g of N,N-dimethylaminopyridine (DMAP) and 9.5 g of
dicyclohexylcarbodiimide (DCC) dissolved in CH,Cl, were added. The
reaction mixture was refluxed for 3 h, then cooled and the precipitated ureic
15 product was removed. Mother 1iqﬁ0rs were washed with a NaHCO; saturated
solution to remove the unreacted acid, then with diluted hydrochloric acid to
remove DMAP, then again with NaHCO; 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 mil of 0.6N

methanol HCl. The reaction mixture was left under stirring for 2 hr, then
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+$10%8 (WO 0BBIE00E ()- 8] &8 't xmbC 10° 910938 ()- 10 16CTOWHI/LDUE ()-Y 9
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" 10968 ()- 31 "109%%& ()- ..... 0\ 0~0xY:/ 10GMLOY&' ()- #10Y&
8%& 8 Ia&ébtiw xe%slw/wae )crymtiwd(5101%@4‘-909/11%&29@561/(1@9@&“ obtaig 16 8 S
VR 109 Y' 1098 () -3y " 10%& 3310%& - 2308330404d / 10G -
109&' () - Ot $10%R- %I)I'BO‘)"Bi zl(yjﬁlsoszermwgy (%mC(dfme& 14sgerppnate

dE:; /

'0445K555/ 6aB:/ 10CGEs9 "109& () - 3373 10%& (& 35$10%& - 113'10%7& ()-331
"109& (S) gyving dhefolowing Bhpsispedreysgel an spectroscoplcal characteristics:
10G DI " $10%& ()- #10%r&' () - ! #10%30&1\(12) i #10% & ()- 10
ormula Cas4Hs7
Aspect: white powder.

Melting point:  245°C
Table 1: Chemical shifts (ppm) '"H-NMR in CDCl; solution (200 MHz)

10 H Ppm, multiplicity (Hz H Ppm, multiplicity (Hz)
2 6.09-d (7.8) 2' 4.30-dd (6.4; 3.2)
3 3.68-d (7.4) 3 4.08-m
5 4.91-dd (9.7; 2.5) 4'a 1.21-m
60,  2.52-ddd (14.8; 9.8; 6.9) 4'b 1.43-m
15 6P 1.86-m 5 1.65-m
7 4.37-m 6' 0.96-d (6.3)
10  6.25-s 7' 0.95-d (6.3)
13 6.44-d (broad, 6.9) 4-OCOCH; 2.40-s
14 4.84-d(6.9) 10-OCOCH;3 2.22-s
20 16  1.25-s Boc 1.35-s
17 1.32-s o-benzoyl 8.01-m
18 1.87-d (1.6) m-benzoyl 7.46-m
19 1.69-s p-benzoyl 7.58-m
2000 4.27-d (8.4) 3'-NH 4.,72-d (9.0)

25 208 4.20-d (8.4)



10 10Ff; 3"109& ()- Z8*9y9::<<}[<{\:
10G $$10%1& () -s! N$$109& ()-s, $10%& ()-! @ $109%& ()-1 $10%m& ()-! N $109%&
() - <c<D3WO#241Bb} 0PL | 10% h& ()-s10% h& ()- 10 10 PCT/EP01/13614
10! $$10%& () - s! 6$$10%mm& () - 5! K$SL0%& ( 81)7 sB>E>G><@aa@iEoPl ! 10%8" 10%
hé&

h&()
h&()
h& () -

“10% h& ()- @ 10% h& () - 34" 10%

)- @10% h& () - 10%

*C- COCJETEdEOPL ' 1098 710% h& "10% h&' ()-510% h -+
~ 508 Habis 24 Cheiioglghifts. S AT T CDTT, Solution (50.308°
| 1096 1092 () -1 &10%2Z& ()-S9109%& ()- 10 h 10 h 10 h3 ,;Y10% h& ()- 3 LI@O%

EFSTHEN( HLIJEDC ! 10% " 10%Z& () - F" 109& () - 10%Z& () - @10%& ()-Y
"10%2& ()-$10%& ()-LIIIILLLLLXAHC 1.10% &10% ,

() -

"10%Z&' () NOZE oppm.ultinlieitye. 1 gpd B ()-
- 109 () -1 10% () - | 109&: ) -Y10%& () - 109 () - MVO) COOPAENDC 1 109% 100! ()- F
109& ()-9s "10% () - ‘$2 &*f() 3" 10%& () - $1§)%& ()- PTPPPPHYABHC ! 10%
'gngQggﬁ%g) 1 10%5 ()- Y&162 | & ()- 3g§10‘V& ()3'4 "s$10%& ()-,5RUP& () -
a 109& 113" 10%6dé& 109& ()- /10%
100 ( %MEP &ss&%é‘rsrbc '10y10‘(Va)& ()l; NI () - GE%%POH
3" 10%& ()-10@@@ W& () - IWZ “400& ()- T TAUUVaVdEbC I10f "408 () -

C410%& () 3EHIR () - Zy$19g®3(y - " 10%& ()-! 19% () - AWV VEEDC ! 10,
109 () - &%.'O'C{«%B%) Y 10 /@%58)8_810%& () - 6 34.9-1
10 C=0O (carbonate) 151.4-s (CH3);C 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-O0COCH; 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 ' 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: (NH;, DEP/CI, positive ions): (m/z) 889 [(MNH,)],
25 832 [(MNH,4-(CH;);C)"], 772 [(MNH4-BocNH,)"]

30

(NH;, DEP/CI, negative ions): (im/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;

-E1y at 231 nm = 180.99

-E1y, at 276 nm = 14.094

-Eo, at 284 nm = 12,182
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1 () cecocqeebbC L106S, 4% e () Fe. 100 14 () RS 10% 0 (31 + Fo

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

deacetylbaccatine III:

OH

HOlm
" GH.
O 3
O

wherein R and R,, which can be the same or different, are selected from
hydrogen, C;-C;g alkyl or aryl, C;-C, 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:
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d) reduction of the carbonyl at the 13- position:

5 e)




@10%'t& ()-3 @10%'t& ()-A @10%'t& ()-Giiiii i{_?}\;FS 10 #
@10%'t& ()-A @®10% ' t& ()-G#3A ->& @10%'t& ()-G @10%'t& ()-d
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g) transformation of 143-hydroxy-baccatine-1,14-carbonate III into

the derivative triethylsilylated at the 7- position:

HOIIu

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:

1) removal of the triethylsilyl and dimethoxybenzylidene protective

groups from the compound from step (h):
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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; i1s
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. |

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 claiméd in claim 1, wherein carbonation step (c¢) of the
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

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