(DCC) Finally,in step
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The prefﬁgt%}ﬂg%ﬁgti on relates 10 a novel taxane useful a?cﬁﬁ?m%fh%r apeutic

agent , ceutical C8M¥fositions containing it and & process for the

preparation of 14-f3hydroxy-1, 14-carbonate-baccatine 11l and V derivatives,
substituted at the 13 position by an i soserine resi due. Taxanes are one of
t he nost i rasse RERLVALIVES 5 1 AND BESES r FORN Ho BRERARATE

remar kabl e ﬁéﬁﬁég‘veness of Paclitaxel and of its anal ogue Docetaxel in the
t r eat ment al tunors has focused research on substances with -
antim crotubul ar activity. Taxanes are however characterized by a
particul ar acti oR. mechanism.in that they pronote the assenbl
i

f
m crot ubul es and' FHEP BT ubtiY FREHEIb T 549 dh.™ rﬁa"f’fﬁ%ﬁ‘ g%%%k]s of

the taxanes;prepepbtledapdudie: a@hti NTPUBINdtya ddhehRLAT | coRkd 10 Twiglat ory
the use of specific carriers which can cause hypersensitization reactions,

(b) .toxicitbtrsaimieh LEnandozageocets) foevetmnenepatatésnsednces -B-

mechani sis. |l_resi C o taxanes has b related,to.the
phenot ype (mﬁ%’f?? ?%gf%%%%%%tee{baf%@it&f‘«?d &eﬁt hea‘%{- gl Y coprot & wt ves:
transpart ersubytitibtied nec aliered i gisit idRd by aghasgesrifet Resedps essi on of

apoptofic regulatory proteins. In ordex to find novel active nolecul es

havi ng hi gher sof@BPP¢y Rl 1% ePft ofles atfiqst yfimportant classes of
14f 3- hydr oxypd0dgacet vl laq:quast | n?elfﬁbﬁ%?ox\%é%ba%&e” )F?I%I vesehave, heen

synt hesi zed, Sone derivatives o tine substituted at
the 13- poseffentbyenssseprfncPacsitixed arel doscliasedhrial ddfieS, TEe S8l

together with rocess for t reparation thereof, It has now been found
that the coh‘ﬁ)ogRg efagpﬁﬂltaoqfe %prmlzm% DIRFHISET B TEL 88" 2
(1), a 14f 3ghydeoxyed, 14i€nr banat @i Bascabier V Lok ivady ve, Thkdds O B+ 0\

‘NHp % .. 5~~0,". OHO'00 00O 10 has remarkabl e cytotoxic and
~anticancer ReVPVR¥i fBarafberizedpdll @ demhicuden mFaies reefanife  H cel |

| i nes expressLpg lglfgm n hd.C . ' rs. f R
derivati veségéch %Egd ig%%t ﬁ%yeggaosv%%r?gm %ﬁ%%n%%@h%%%@% Lglﬁléb%% t he
hydr oxyl attthel¥nepdsptlymeribatcionn the present case is in alfa '

configuration. 13- (N Boc-,j 3-lsobutylisgserinyl) -14f3-hydroxybaccatine I1I
1, 14- car bonat e, iB?rE‘?an&iirﬁﬁ’ h@fdé?‘ievétai’%/?é?etsef%’?er‘”@dyﬁd]&' |’T¥|“L9§ 87705, 508
as St T- 10118}, £asoRb6 wsedmsyatar! i MuRngdughndfiotpe tLPARAL I @R Of
conpout®l (1) . In this case, said baccatine |1l derivative is either

treated w t APBRUL{di azanciasiso] 5waich 7candecwre i nhypeRaAvELbE ZFHFODr it
(s sy | eLh bgonglutl 6y v LR TRl byLene SR | de gl i frdfaled seLyents
€ s suc €

. S
in the presenc of aliphatic alcoho as nethanol’, arol or

- propanol w tieveaspoeak| uni neefsdistantie Mmedrangisng .f roglbnecdmistanrel4tdays.

The conpound havi ng .beta configuration at CG7, is converted at neutral or
st ghtly babPEanhst FAPTaT eToLAbFS BPf &hPsRE PRERTGYPhe (UTHGFGALFve)

30 Al tzeé nat iégli%t 26R8PPURddihteCaBybenRr ePgl fdoWkbhRe 8nPEREASSOVREEN Bl/SO
al lows“to prepare the corresponding beta . "epimer at G 7. Said process (A)
conpri ses t fabldinenididefadponsa) andnay ochangens inofthedfexpyegskgnief WO

01102407 - grp%?lyo%qg_ F%hggggé?G%%gt%igggcetyl baccatine IIl or Vinto the
yFated a e 7-

derivative triethylsi position; b) preparation of the |,14
car bonat e deri vatlinveddeam tdef pndducte Df ast B (@PleSules) haelagt hiegher
\?\/lcte Lyl( Ztsl, on s%flusaqq_ J}:gr h)écrilrdoxyl.b’e tdt_) err e.-a(%:tc;l%g:a%fi ltib:?/, PT OC:iL%SSt— h(g;dr%gc?ﬁ l%ci)
5R) - N ggc 2-dedAtdilmRichaxypienyt ) - 4nkSabut ykadOXaeelivdi-ASe? CREPOX Welet
aci d; cl eavage of the triethylsilyl and |0 di met hoxybenzylidene
protective X iz8% -t he product of step (d). According to a preferred
enbodi nent of prﬁo‘?&s ( LI | chl_qrosi.l,a L sed ilylati agent
in step'-. (a), ereas@ﬁreltvrl%t?'y%ar bg(r%atel eg' \";1%' S e i r?%s%t%ﬁ):l%"eb) i&gIlS :
prepared usinggiosgent dn theuane igesdt3oh Mt hyseser e oredeApyei diree
solution under njtrogen atnosphere. In the follow ng step (c) ,
14-i ~- hydr o@ﬁ&?ﬁé‘éﬁe’tryl Paccal PreS P81 BPosFiRTe4181 13- PEPREREL €95 Fhe
salifi ejd%vmtzg,}éégmdrp adpneisous THF, thereby obtaining the 10- hydroxy
derivative 20 l'ithiumsalt, which is subsequently acetylated with acetyl
chloride. The conblen&asi g« edeehofdvadnwerrrt the compound of formula
14-f 3- hydroxy7- Tes- 1, 14- car bonat e- baccatine 1l or V and (4S,
SR) - N- Boc2- ( 2, 4- dwﬂﬂﬁm | )-4-isobutyl - 1- oxazol i di ne-5carboxylic acid
(step (d)) is car mﬂmﬂm mmg‘nhydrous 25 apol ar organic solvent, in the
presence. of a base ang,8. condensing agent such as dicycl ohexyl carbodii m de
8(2‘) triethylsilyl is renoved with '



pyridiniurn fluoride in acetonitrile/pyridine solution under nit;g 0
wher eas t he di met hoxybenzylidene group is renoved 30 in nethylene™c o?qae
sol vent by addition of nethanol HCl and subsequently of.NaHCO3. The step
sequencewdl ovh2&07pr ocess descri bed can be inverted thus obecimrogsmhe fi nal
product in as nuch conparable yields. Said alternative process (H)

conpri ses . _ 5 JAN 200 , WO 01102402 PCTI EPOO/ 06185 4 the follow ng
steps: a' ) €Bl.eat Ld@-agdirpkat-ilonsotatBenhydrpi¥ta@ineCr. 40rolative,
14i 3- hydr oxy- 10- deacet yl baccatine 11l or V; b') preparation of the 1,14

ba'bHc') silylation of the
ep (c') with (4S

apof~di ne- 5- car boxylic
xybenzyl i dene
« | atter process

carbonate derivative frgm5 tige product of aAspep
hydroxyl at C7; d') rﬁgLLion of the product ‘of
BR) - N- Hoc- 2- (2, 4- di net HoxypBeny} ) - 4-i sokut yl
acid; 10 e') cleavage of the trketh 3
protec%}ve groups from the pr C f ste
i nvol vés a nunber of advantages sgich a® 't Re—pgossi bl to obtain. the
desired synton (1, 1415 carb ineO{ 1 or V) without
chromat ographi c purifications, nmerely by ciysi==lli fon. According to a
preferred embodi ment, the selective acetyl aki on P step (a') is carried out
with acetic anhydride in the presence of ceriu andi um ytterbium 20
salts, preferably CeCl3. 7H20, whereas the-remai N ngZ/steps are carried out
as indicated above. The present invention also conprises, as internediate
products of the process for the preparél)i on of 14f3-hydroxyl, 14-carbonate
baccati%he 111 or V, the follow ng conpounds: 25 14i 3-hydroxXy baccatine II
or V, 14f-hydrox ac k ) oL, \. C on = s
141 3 hydr oxy- 7. T2 100ea st ol Baccht e | SR VAEteancer activities,
14-f ~- hydr pand/-ffeschpabde i pé Idvermomingl £He-- ysh sande Te$- kaggati Nesd | |
or V 1,14 carhqnate. ‘gg ﬁDggr her aspect of the invention relates to a
e, P e _

proceéss for THE Prapar s fF8otype.
5R) - N- Boc- 2- ( 2, 4diaiet heoawpheny | Ri4rbsobut v leioxagali disne-A-C '
acid, _according to the foIIomﬁnglscheﬁe?ﬁ¥hLL§9§A%Q%6g%$i %ﬁﬁ%ﬁg%%ﬁé%HENE

0 Z Z33 0 mio ey Fpve) Pept ipmed) Amercan P4t EOT| ERE0/RS 18 ShydxyD O O

6262C~U:. XOMg)c%é~C)—7~Q~ng%t o%ooﬁj.gga:lb 8.2 %rlesén/t casé is i'n:Nal> aN N
lconflguration. 13- (N-Boc-B-Isobutylisoserinyl) -14f-hydroxy-

‘baccatine IIT 1,14-carbonate, corresponding to the
derivative referred to in US 5,705,508 as SB-T-101131, can

20 be used as starting product for the preparation of compound
(I). In this case, said baccatine III derivative is either
treated with DBU {(diazabicyclo (s, 4, 0] 7 -undecene) in
methanol or THF or it is simply left in solution with
methylene chloride or chlorinated solvents in the presence

25 of alipha;ic alcohols such as methanol, ethanol or propanol
with basic allumine for a time ranging from one hour to i4
days. The compound having beta configuration at C-7, is
converted at neutral or slightly basic pH to the more
stable alfa isomer (baccatine V derivative) .

30 Alternatively, compound (I) can be prepared with -a
‘process which also allows to prepare the corresponding beta
epimgr'at c-7. -

Said process (A) comprises the following steps:

a) transformation . of l4B-hydroxy-10-



Z~C7 -r _Z NN oQm7GX Lz UO, | oUOO_OZUOOSQgZN
‘T ~n_cwU _ 5 JAN 2004 ' WD 011 02407 PCTI EP00106185 6 Sai d proceAl 2004
conprises the followi ng steps: a') protection of the am no group of

| euci nolwwioi/4Boc; b) transformati on of N Boc-L-I euci nol petigpadibsBexc- LS

| euci nal ; c) preparation of the cyanhydrin of the product fromstep (b) ;
d) transformation of the cyanhydrin nitrite into the correspondi ng
carboxylic acid;, 10 eeaketyibaeta®finkcher £ar kaxyli cirad demat hybresheivef)
purification of the &éR, %Sé 3- (N-Boc) ami no- 2hydr oxy- 5- met hyl hexanoi ¢ acid
nethyl ester; g) condén$atVosidlasedpesdube F peeptibR:with

2, 4di et hoxybenzal de i i al; sformation, of the (4S,
5R) - N Boc- 2- (gj? 4di®én§? ﬁ%%gg%gel‘nﬁf;i%%% slo'bll]szt5 y%gﬁ%%r%a%zeoléelln‘é% CaT b%%’/ iC
aci d met hyl ester intidet Prodorctesfosdiepg (aarboxylic acid. According to a
pr ef er%ed enmbodi _nent , l eucinol is reacted wth

t, i.n _ste a) 2
Boc- anhydri de, ard sﬁ&gﬁgéﬁtgl %‘C(?)’Ei}’giaféﬂntSfaFaéh}ﬁé PrApRSIOE cH2C12 sol vent
usi ng oxal yl chlgri de-edlctachenper iy e - : traly zi t he, § or med
acid with triethylam ne) or oxidizing ?8!3“8%5‘% S%gi ﬁ%g#ypgéc)hl g?ig'gle g%g’ 2to
-5C. The cyanhydrin &R)stNeBogcR-i(8,2Sdpmephorgphygnglibst it sbbagyLhe-sul fonic
group of the _ internediate .. , ,
1- hydr oxy- 2- ( N- Boc) arfrx?%g-%&rlfgtlﬁ’ﬁi'SéﬁFé??@ﬁﬁLf'SnéFédby the cyanide ion. The
cyanhydrin is thean hydrakpzed to tdre corrgspondi ng-xanhoxydiyw acid jhystep
(d) gY refluxing in concentrated h}/LquochI oric acid. 3071 n step (e),
(2R S3S) - 3- (N Boc) afHGEaCHyBesRy LS AenRy | PrXBR@E tvaciaFdupscofivemt ethé n t he
correspondi ng met hyl BgfRlceby s gaek wi t h di azonet hane in et hereal
solution. In step (f) , dicastereg%rQ?%R, 3S) is purified by '
crystallizationAyandiyel ohexanepoefarrdiex ambbddmeene of - pTodANs200x) WO
01/ 02407 PCT1.EPQQ/,061.85 7 .@ixture. Step ( is.carried out in THF in the
presence ogr%)lgert% ilrﬁ%l}ﬁrﬁ-stlg'laﬁgnejsﬁl f‘lﬁﬁgt eag'll‘ eﬁ&\}ﬁ’ﬁétﬂ-ﬁﬁ RRRET 0pEd FERPanol ;
after conpl ef)i onwigéréde eracti oa, Msoqlﬂa@ieuraé?}ﬁ}atﬁwuiﬁoe%g &) is
neutralized with bjcarbonate. In step 5 (h), the ester is hydrolysed in a
net haho! / waliPaHed uME 1Pt hPhesasee unitatisdn@ne The aeadtlometkylemeis
subsequent | M aeidd A8 thelqfi oduct i.s _extracted with nethyl ene
chloride. Thé | nl\(}ienA[E?%nﬁg?lgo %8%%{#%5‘?{%%; SIQ)J'-%IQ-OESE- 22t3°grgere. In
di met hoxyphargy| )il licstipgt ystépoxdzdl | Ui nR- By daspxyd i de £€é tly BSa@tdt ine
i nt er medi agf].a{ or tQ,e 5Y, thefi s, of baccatine Ill and V derivatives
substitute Phe 13! Jf:%%'l '@%%'W%P%%c;?&s@&ﬂétlﬂdse‘ﬂ?@l LigdDgueln . The
novel taxaneniyfdrddies PrIESENEneAYORt bBRaSHOMSdRelh CHRNGGN AEANVEL i ve
activity agai nst cancerous cells of breast? |lung, ovdry, colon, prostate,
ki dne9?  pantersim ofaf ted sehiefai hst subekequentiyt acetydatkd kicnin acetyhncer
drugs such as adrdanyeihn, H i nd platin derivatjvegs. Therefore,
the invention 76 da%a'es%g ﬁee#rat&r?é%?&ﬁ%gaﬁre.a%ol?%r #ﬁ%%ﬁ&n?%bﬁ?ﬁ?’%ﬂ?én
ef fective anhdiss-bfl4tmrtompaentactathifei nventtion, dreyetd®er skl bN-Boc-

phar macol ogical | y acceptable catriers and excipients, Mre particularly,
t he conpougéd" ?a’n‘ly'b lr‘f%@?‘gﬁyﬁﬁ ’t‘lﬁésPBPFrY?)flfaﬁ?é?%}d.l‘aﬁmgm s,
- granul ates, cafpsuerss , aciiect &d©es, (9! Uil ons 22 SURRRST AT ﬁry&%&héi ons,

di spersions, and the like. For the intravenous adm nistration, xtures of
Chr endphor 2Bk EFBARSE, SP3VEaSHbake Bhe @uesesiceorof i posbasef @ndulat i ons

prepared w y y ti h atidylcholine, or, m es of

nat ur al phoé%%o ﬁo&iﬁs %@nr}‘%‘}r‘}g’ S%egégi’gTg#’e}éﬁf%g}f’%‘%?‘méﬁﬁ r(réHﬂy used;

for the oral adminatlwati on.  stsEdt -(@el atilecapssd Bl | Lahirehot/-B8 proghict i s

. solubilised i n.(gol. sorfﬁ_tées., PEG or m xtures thereof, optionally in_the
presence of PHhosHHofT pt o= 2% 1T 2t B prigyaed dioshpRiiE ¥ eadebhe
adni ni st er efitfogen, SuANZ00MS BRIl SORASHIAL IR S T O H0nE 9. 500

ng/ n2,. The foll owi ng exanples illustrate the i'nvention in greater detail. 5

10 15330 WO-D1reshyFerRampleridesynlvests yf addition of methanol HCL

~N- Boc- f 3-i §ohut.y; i L4 £33 oxybaccatine Ill 1 14 carbonate 43.26 ¢
of 14f 3- hydroxy-déi%ﬁéy&?gblaéégaftgiﬁr%ﬂoﬁl' together with 22.3 ml of
N- met hyl - i ni dazollee westepdi ssghemce i 230h8] Pfodds | Beac30®dd  @hasSbe

round-bottom flask; this solbuti,on was added under strong stirring at room
t enper at ur e*PREFRE%i t 1Y% MPGR A Get hFRchEéRasi | BReIUGReniRheaFeaBEfn was

over, the reaspifabIE XiHEEIWAS PAW egh 4 L, Of unggr
stirring. An a%undant gr ecipitate fo?ln%{jgrpamtﬁik%ér)\ a/al@&?%?t n%t% 4%E&§€g?eﬁlsght.
The precipitate was then filtered, thoroughly. washing with water and
subsequently with n-hexane. After drying under .vacuum 48.1 g of

' 7- Tes10- deacet yl baccatine Il (XII) were obtained containing a small
percentage of the 7,10-derivative, having the foll ow ng chem cal =physi cal

T ) - i NN\ A NSNS A N A



-\ H'HO- AcO HO HOL O Ph~O O ~, 30 1H NWMR (CDC13 200 MHz) : b (pp_r'gt)Amm,,
0.55 (6H, t, J =7.8H , 7-OTESCH2 ) , 0. . 94 ( 9H, q, J=7 . B ~Hz ,"
7- OTES . 18 - 5 JAN 200 WO 01l 02407 PCT/ EP0O 9 (3H, s,
cmmy%ﬂ%ﬁ“?%%’lli s, Cl7H3), 1.77 (3H, s, Cl9H3); 1.90 (%@?’Egg’é",‘m’? = 2.4,
10.8) 13.2 Hz, CBHI3) , 2.12 (3.Fi, d,,J =1 . 6 Hz, CI8H3 ) , 2 ( 31 (3H,
s, 4- OCOCH3 48, d J=14.3, 9.8, 6. 5H., CH) , 2.
73 ( 1H, d,gkjé:f"%lﬂg”gﬂ":t "53.79 (1H d, J =7.1 Hz, C3H , 4.20 (1H
dd, J = 1.0, 8.%atz, ES)ve 4cdly{dtiof of THe GjdzoxA0HY ¢-#038£(1H
dd, J - 6.4, 10.7 Hz, C7H), 4.77 (1H, d, J = 5.8 Hz, Cl4H), 4.94 (1H dd, J
= 2.1, 9.7 Hz, (C5H), 4R 0V¢uPKy A0 Glsaget Blhs-qagined 11 ©x1 W Hz, Cl0H),

6.05 (1H, d, J 5./ 3 , £.41-8.09 (5H h) .. Mass, Spect.rum

(NHB, DEP/Cl, positive .%%*23&%%{ %@ E'?m%ﬁ?%?EiOSE fvasg e[kxﬁﬂS“ .

399 .sThe resulting coeapourduaasotli ssepved' jn 300 M of a, nethyl ene

chloride/pyridine 3:1 mgxture' under nitrogen 15 at nosphere; this solution
Vh sti¥ie

was added under G PR Ph ProsHERee®o) A5 ST 7214 M of a 1.9M
solution in tolugne) preeooded gt +dOC, Kagpi-ng e atune fr - o -10C
during the additioﬁ. The reactfon #%gt fé-&gg g%%r?% fé# Oifgg%e§4§haken
20 with 700 nl of a NeHCOS-Batt? af 204 sblme i looxkeeniyi] -tdensetatuyrle 1bel ow or
at 2C. The phases wereg sqggr@%ed nd thgﬁgiganic, hase was washed to renove
pyridine. The organi c>phade’ Wl tRHyF 2064 bvet°Mys04 and concentrated to
drynegsg. 46.6 g of) 10:Tleaeesy| baccgki ne IkheY-Test;igéh§§s§§?@onateaﬁ@re
obt ai ned which could be directly used for the follow ng reactions. 31 g of
the conpound were di s8bneelexyibenzyhidene stararedar iaghygrouss THxom hghe

sol ution was cool ed = dwih 48 m of a 1M Li HVDS solution in
2 mnutes 30 and-stifééﬁ %%agg.%ggﬁté§4;t the sane tenperature. 3.7 g of
acetyl chloride Therdadded guvicegs40involvest a shumbéng.ofThadviag@etiean
tenperature_was left to raise.to OC .keeping stirring for 2h. Upon

conpl eti on 5$@?h35r538tP8ﬁ?lgﬁilﬁVxF8régﬁé§%tF@&t@GS%FFH gYRAEEL datfrat ed
sol Ut ign angdarbonded AN 289-HY0-941 924871 PCE BROQ/Q6185 19 dirl-wied ht B
.ethyl acetate. The phases were separated and the aqueous sol ution”was

di l uted w thusifjtattenat energhyidy exhpssal bhzaficehe product. The conbi ned
or gani ¢ phases d wth water. then dried.over, MySQ4 and .
concent rat ed to"‘%&g?%:@g _ %\43 ga inreferre'& emgodlment, %qxe selective

14f 3- hydr oxsicécFeat iod4- 68r benape- hacgat iike ldar2ieHe ehtai Redn | FReEgcdue
to the compounds of the preceding reactions. This conpound was .

chr omat ogr apRBYIERaE; |1t athel RASASIRFE t RE RAE YR 0dEERNGF R, aiytdempium

acet abg/ CH2G12:9; 1 JBodds81,30c@c0f . bhcodesiHed Jar adict 40, )

obt ai ned, havi ng tﬁg;follomfﬁg cha?act%rlstiég:abAr os~r%82£§i%é‘FW%§%r 15
‘T~ .~ = a .arp carfded A0’ asOlr@OLCre@h&Iotel. NVR (CDC13 200 MHz) : 8 (ppm
- 0.55 (6H, t, J.g.7 v of- OTES CH2 0.9S (9H, q. _.J = 7.8 Hz
7-OTES CHB) - 1. 18 ﬁ%,e?sg,’,‘%él’arﬂé“)"ftf%zaﬁﬁ CSTPéiF%) | 2%, Fptegmeddate
C19H3), 1., B@o@ubrsdad, the= probesk).fbr kkhe? g¥aptitfizh of2.124R M3droky-J =
1.6 Hz, C18FB&, 2.1% SSH, %, 10- 0COCH3), 2.31 (3H s, 4-0COCH3), 2.48 (3H,
ddd, J - 14131%gC8rbgngtey, Dagsasiner3Iiz P (ViHthe frldoyimgcompgqungszo
(1H d5 J =18glnbarcedback A0 delHr1 e, of 8. 34820 &ROR ||?:%> 3l( kR d, J
-8 6 Hz, CZOHa)bl,a 446 (IH, .dd, 3 = 6.4, 1.0.7 H ¢t a,ccéf'%e(ﬁ,l d J
= 5.8 Hz, CeaH), 4W4 (1H;.1d, J —<@&xHon& e, Hz, (LCEH-hySIf%ky-1H Tay-10L0H),

oy (oo SasEdrthoadalRibgl o JocSt O Sy Hee (Pl Al Sadnidl

1994 , 743 [MtH) or, 10Q0%L4-R28y8r6ky-7-Tes-baccatine III or V 1,1l4-

14i 3- hydr oxy-7-Tes- 1, 14- car bonat e- baccatine 111 together with a 300 m of
strictly anfpdPoE& €0l uene were  wo oiiozao~ - 5 *JAN 200 PCTI EPO0O/ 06185
11pl a in a 1L ar qung t asle, . 0f,

- N Bo?-%g- (2, 4-di r%et hox;%%far?%éjai ?Jgob%%y%ir%{eor%i%a ?%aﬁee-SS.tcoarabo%@Cﬁegsaci d
and 2 g of Mo di nétieyl anbrepprirdine (DVAP) and (9S5 g OfR) -N-Boc-2-(2,4-

di cycl ohexyl gar bodi i m. de ) .di ssol yved i n5CH2C12 were added.. The reaction
m xt ure mas‘#%%%ﬁf@ﬂﬁ¥§W§ﬁ?ggﬁéﬁ°§8§V§dg"Pﬁ&zﬁiééénﬁfBaﬁ%fbﬂﬁglb?ecipitated
of f andnot hefcid, quaicoradmey washe@ WollhowiNgHSBBemat urat ed sol utionto renove
the unreacted acid, then with dilutedhydrochloric acid to renove DVAP and
finally again withl10NaHCO3 to neutrality. The organi c phase was
concentrated todryness to obtain 41.5 g of product which could be
directlyused in the subsequent step.40 g of this conpound were deprotected
in two steps,by renoving first Tes and then 2, 4-di net hoxybenzal dehyde. 1540
g of the conpound were dissolved in 100 m of anacetonitrile/pyridine

m xture (80:100) under nitrogen andcooled at 0C, 13 m of pyridinium

o B - ——
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Said process comprises the following steps:

a) protection of the amino group of leucinol® with
Boc;

b) transformation of N-Boc-L-leucinol into N-Boc-L-
leucinal; '

c) preparation of the cyanhydrin of the product from
step (b);

d) transformation of the cyanhydrin nitrile into the
corresponding carboxylic acid;

e) formation of the.éarboxylic acid methyl ester;

£) purification of the (2R, 3S)-3-(N-Boc)amino-2-
hzdroxy-s-methylhexanoic acid methyl ester;

g) condensation of the product of step (f) with 2,4-
dimethoxybenzaldehyde dimethyl acetal;

h) transformation of the (4S8, 5R)-N-Boc-2-(2,4-
dimethoxyphenyl) -4-isobutyl-l-oxazolidine-5-
carboxylic acid methyl ester into the
corresponding carboxylic acid.

According to a preferred embodiment, in step (a)
leucinol is reacted with Boc-anhydride, and subsequently
oxidized to aldehyde in DMSO/CH2C12 solvent using oxalyl
chloride at a temperature below -60°C, neutralizing the
formed acid with triethylamine, or oxidizing it with sodium
hypochlorite at -2 to -5°C. The cyanhydrin of step (c) is
prepared by substituting the sulfonic group of the
. intermediate l-hydroxy-2- (N-Boc)amino-4-
methylpentanesulfonate by the cyanide'ién. The cyanhydrin
is then hydrolyzed to the corresponding_carboxylic acid in
step (d) by refluxing in concentrated h&drochloric acid.

In step (e}, (2R/S,38) -3- (N-Boc) amino-2-hydroxy-5-

methylhexanoic acid is converted in the corresponding
methyl ester by reaction with diazomethane in ethereal :
solution. In step (f), diastereomer (2R, 3S) is purified by

crystallization from cyclohexane or an hexane/toluene
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-
mixture. Step (g) is carried out in THF in the presence of

pyridinium  p-toluenesulfonate removing the .developed.
methanol; after completion of the reaction, pyridinium p-
toluenesulfonate is neutralized with bicarbonate. In step
(h), the ester is hydrolysed in a methanol/water mixture
with potassium carbonate. The reaction mixture is
subsequently acidified and the' final product is extracted
with methYleﬁe chloride.

The invention also comprises (4S8, 5R)-N-Boc-2-(2,4-
dimethokyphenyl)-4-isobutyl-l-oxazglidine-s-carboxylic acid
as an intermediate for the synthesis of baccatine III and V
derivatives substituted at the 13- position by a N-Boc-R-
isobutylserinyl residue.

- The novel taxane of the present invention showed a
strong anticancer activity against cancerous cells of
breast, lung, ovary, colon, prostate, kidney, pancreas, and
also against cells resistant to thé known anticancer drugs
such as adriamycin, #inblastine and platinum derivatives.

Therefore, the invention relaﬁes to pharmaceutical
formulations containing an effective amount of the compound
of the invention, together with pharmacologically
acpeptable carriers and excipients. More particularly, the
compound can bé formulated in the form of tablets, powders,
granulates, capsules, injectables, solutions,
suppositories, emulsions, dispersions, and the 1like. qu
the intravenous administration, miitures of Chremophor L
and ethanol, polysorbate and ethaﬁol or liposome
formulations prepared with natural or synthetic
phosphatidylcholine, or mixtures of natural phospholipids
in the presence of cholesterol are mainly used; for the
oral administratiom, soft-gelatin capsules in which the
product is solubilised in polysorbates, PEG or mixtures
thereof, optionally in the presence of phospholipids, are

preferably prepared. Compound (I) can be administered to
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Speetra: ( NW3.thDER/. @| ,mpoﬁ tN-Vm?eﬂm)lml(dHie)leB&Qe:Ee (M#D1vda - irB3PAd hIINHA-
(CH3 ) 30 +] 772 (MNH4- BocNH. 2) +]-~: (NH3, DEP/ClI, negative ions):

(mz) 871 (& P@aouzs?déoehﬁ}ﬂn 15 S froainstt ke Uihg@r st ) soBERION
3321, 2971 6, 2 366 8 (116 072, .72 1
W Spect rum (PO juedgR ke ey, S’ o0y AR, cMBBLatiLR JEPNET T

nm = 1% 094 wiGh Blo al 264 twid etHyPl A8 o ee 2: Wﬁyﬂt hﬁ&l Te@fction was
13- (N-Boc-1i 3- |sobut¥I seri %%,{14]( ~- hvdroxybaccatine V 1 14 carbonate .5 g of
13- (N- Boc- P¥S%50obbt§| seFdTi™ - TS er ogDagontste pfo RI1406aroes e

wer e di ssol yathd 3@Qoky MstafdiQluengunderangen atopsphere. cegpheiely

which was left at 4°C overnight. The precipitate was then

filtered, thoroughly washing with water and subsequently
15 with n-hexane. After drying under vacuum 48.1 g of 7-Tes-
10-deacetylbaccatine III (XII) were obtained containing a
small percentage of the 7,l10-derivative, having the

following chemical-physical characteristics:

20

25 (X11)

30

'H NMR (CDCly 200 MHz): & (ppm) = 0.55 (6H, t, J = 7.8
Hz, 7-OTES CHp), 0.94 (9H, q, J= 7.8 Hz, 7-OTES CH;), 1.18



deoxygenating the solution; 80 ng of ~ DBU (diazabicyclo[5, 4, 0] 7- undecane)gs
Wwere added and the reaction m xture was refluxed for .1 hour under ar gon

" at'mosphere. The solution was diluted with 100 nl of ethyl acetate and 20
washed wwolyioadoer. The organic phase was evaporated to dpypgssydsfssobt ai n
4.5 g of 13-(N-Boc-i3-isobutylserinyl)14i3-hydroxybaccatine V 1,14
carbonat e having the following chem ca - physical and spectroscopi cal
characteri st3g,s:s Focnela) , C44H7N&EL, 25 S @_@pgg whibte g(p;v\deg el gt qg

point: 245C 5 JAN 20024 WD 011 02407 PCTI EP00106185 15 - XV .-

~ ~) N'~1c390(3 (dddg & E B.£,2i10p 80n 3 2mH2, ECEH@)N 2 |14 a3~ an 01 ~
111 ONf"1 O erql ri ~ C ~

UG 00 ~J€N) 1 %I’iQ OC(PBH')\' 2 Mik (3H 4 QL%&BC%'Y'" X5 148 (3H, ddcf,Ea r

Ma AUXx ~.=ri4.1) rd.8, 6 5 E@ €5H61t 1217@1 €, 4 @ (5~.5 Hzr,l dy & 10

f~r1yvv _ ~§121b Eu-'17 'Ll u-mTJcn-n OQOMf"1 1D O/ d~ CD
0~ ri I~ raA7 Sco’0f N1 Hzo cF3Rb. NAF 24 é@*c~dé"'~71 dfd &3 |o
1 tY Naz1l V' rigr-L ¢r o U n

X Nrn ~ t?-{~ ~d‘{b@~ 4 31 HH Nd \37-\0018/0#1%27 S\%‘i}é é%c @Hocﬁirl
UMr~ LL .= 6~4u 141 ’o mzu AQ7THY ,Ei4 P71 r {38, LaNLIL. = N®~a IHleDl’\HIH RV\!I)
f1N ulO crr4c:£:4 rJN 2;’ JAN 2ﬁ8~ PCT/ EPDO/ 06185 16 b a-
OC'Qts'b = HEr 118 r 1RNRP- |(|%N|\|rf1fr~01|\?1H M _

O-Aa c'"14]113 (lH d J = 1.9 Hz, ClO0H), 6.05 (1H, &, J = 7.3 Hz,
10 C2H), 7.41-8.09 (S5H, m, Ph).

Mass Spectrum (NH5, DEP/CI, positive ions): (m/z) 718
[(M+NH4) , 100%], 701 [M+H)Y, 39%].

The resulting compound was dissolved in 300 ml of a-
methylene chloride/pyridine 3:1 mixture under nitrogen

15 atmosphere; this solution was added under with stirring to

- a phosgene solution (214 ml of a 1.9M solution in toluene)

precooled at -10°C, keeping temperature from -5 to -10°C
during the addition. |

The reaction mixture was stirred for 30', then shaken

20 with 700 ml of a NaHCO; saturated solution keeping
temperature below or at 2°C. The phases were separated and
the organic phase was washed to remove pyridine. The
organic phase was dehydrated over MgS0, and concentrated to
dryness. 46.6 g of 10-deacetylbaccatine III 7-Tes-1,14-

25 carbonate were obtained which could be directly used for
the following reactions.

31 g of rthe compound were dissoiyed in 250 ml of
strictly anhydrous THF; the solution was cooled at -50°C
and added with 48 ml of a 1M LiHMDS sdlution in 2 minutes

30 and stirred for 20 minutes at the same temperature. 3.7 ¢
of acetyl chloride were added during 40 min, with soirring.
The reaction temperature was left to raise to 0°C keeping
stirring for 2h. Upon completion of the reaction, the

mixture was treated with a NH4C1 saturated solution and



t Utnr~r.~ i~ M~rvc~o- _ul ~¢c~~V .~ 1~-Ti ~~Y .(= |0f~1 NO1

17 tDNtlIl t11 ONn-1 v-i hO ~ri ri NGt"~~O”" .L7 x U U ~ S5WAM 20040

Uav ,-i d ,-i NU U

t 00 ~I ~LIMQ 8UA47-~Cl M | NCLOOQ f ~r - 1r | COAChI D( ~r oi UOUI M O ACT/ERIGPEEE 14" NN

" WD 01/ 02407 Z7

nmbbb~" ~NN. . NOOCOC~| ONf ' 1NC1r~ -lrirdri &ﬁ\/Qlllr-l rir-1r 10000~ vvvvl <.~ f7iii

i 1 ~r - ~a' OEOiAMERI rVURR| 28BYL12CBLALRe 0 THEWSERS Ser AR, SPREERERONGIY, ~ b

VVVYV E 1 4 Q102405118

PCT EP0] 06188 NiZ e%ﬁ%ct% ?)8%5’?5% W Ql(@w%%)e % wzﬁ(hJM%\%@ﬁp avdeat

( MH+( CH3) 2C=GHigys tAith (c8ﬂ6t1@)2;}:;odl&8: ( & A@m)lneal@rg'aMﬁA@@a)eelsnfweﬁ%d

Spect rum ( KBr d| sc) T:i_ffSO 296 18 3 740, 7\%% 1247, 1091, 7 Or%crrgl 5 W
@.

Spect rum (I\/é@% "R Fim & ®VER GRIEFORGEHEE ST 903, 2
Exanpl e Pﬁﬂtgﬁl 0f3 0% 6@5158)-119‘65852 (?2-Tes-1,14-carbonate-baccatine
4d|nethoxyt enyl ) -4-1sobutyl-1- oxazolldlne 5- carboxyllc acid 10

Prepar at i on BFI Nwdae Lobsadéhadl |inbdyre 48u8 ¢io otthe- | eaobABRAEl @A0C-HADI )

were dissolved in,300 o CH2C1 21 three nec m {1 ask
equi pped wi {BF e cgleagitil %thhé;rrﬁ) S %rgggﬁ‘ﬁ‘gg gnng%&rhéeﬁ
stirred sol UéipﬂcaNaSgtamen eﬂdﬁ&(ﬂgdr Ctnheby gifrep ajrdduatoonwiehperat urechyl h
t he solution of Boc anhydride (87.2 g, 400 nmol) in CHZgl (180 n]}_é |n 90
m nut es. mrﬁﬁgt%%/%dg%zoﬁ ‘¢f BHEYIS-st 395% o‘P Bieanf§aiFE8, RIFRAUC
reacti ph was f?ffhewgl‘g 806 ided 3GRAY ﬁgghéogoYi \L/ghélgcfi‘afilé'ﬁéi/l%iég
turned Clear after strirring at roomtenperature for a further three
hours. The whole was left at ro mtenperatu over ni ght. The sol vent was
evapor ated under high vacuumto B&t ai not heo§i9$[l red product as a thick oil
in a quantitative yield (87.g). The_proquct as subsequently treated
wi t hout further purificati QNs. N>’ Pr epa an of N-Boc-L-leucinal (1V) _ .
A ,.solution of oxalyl chlomgde (26 274 300 mmol) in 130 m of

3 ) lowly a@dkh) with DVBO (28.4
m., 40?. mol ). The sol ution¥ Gl wren\t he addition of DVSO 30 was
conpl e éd. After 20 minyfe+“'sti { B, tenperature the reactior~
m xture was subsequently tre# th acool UtTon of alcohol 111 (43.7 g,
200 mmol ) in CH2C12 (200 ni) G25 F1in. keeping tenperature bel ow -60.C.
During the addition of the aI ohol f'he reaction mxture - 5 JAN 2004 WO
011 02407 PCT/ EPOO/ 06185 19 t%cane | oudy, and a white precipitate forned.
After 20-25m nutes of stirring at the sanme tenperature a sol ution
oftriethyl am ne (1TH2NMR @'@@‘lmﬁp}) MAz CH2E1 pB0 0= N )5S Snvab&llded: d¥ opw s i n
40 m nytes k i t,u twe n -568 an h agf;i on ure
was thé st r%rezgdn]g'tot%}% g%d 57 1‘0? a. ?urteﬁ g&ﬁ‘%ﬁutéggp ?Lég
t hereacti on ni3g,urs, carusH , omtsmsumg 8% methERd| |1n7@|—|2(012 asel GaAHs) .
detected no starti n ct.The_ col d, sol utlon 8 0 m
of anlOi ced slolal?tl 'co $§1 n‘fng %« 0| J(cb % njual) 3? u%b%g %c | ayer
was sepa=at edy andy t pegaqueaigs.phase jextpact %dvmltohoc;@d J; 4100 oy, Ehe
conbi ned organi c phases werewdshed wi th aqueous KHS04 5% 1x200 nL bri ne
(100 ni, 50m49-QaREFepncedt 8t dakto dsal.f Jokurdd -G-250-8i) 6 -SaiRASNRE &) al
was us diregct th bs S h ( i su co nd
deri vaﬁd%/eThgzcr#e r}'%anec(?ch‘ror ?Sgeéersht ulo:ﬁgnél ?St Kgﬁalgehgde ? %}Iﬁﬁ a@%%l)l
t hr ee- necked 4mmd<b£e)ttdm A asle .equizppext ow) hmechani(edl, siirfes, 8.6 Hz,
t her nonet er and droppi ng lzmnel sZOtreat ed |n 1O m ,}1 es 222 at(lHSCdvmth
a sodi um sol Ut Ui sut 14 e 't J 4008 nfrol 30 i h Rt € 1%)200 ?

andsubsequent Ly _wist I r}{t_Bu4N1§Q4 (@79‘34 Mg 2 mml Y. =The 150l 117 opwas (@sed)ed to
-5C. The reaction mxture was stirred at -5to -0C for 5-6 hours and

subsequent | y ®vez nilgHi at. r&HI5t EmPdr atldt.e.m Thel HgueoBsOBhddE cdht aPniTng

conpoun s r at n she (2 x 20 ,nm1

. (2-Cva g% 3wa.z|_ plg a(g‘lg%g d7\r,r)gt%yﬁjghexahoﬁ“ The above aqueous sol ution
(-250 nl) was addeldaﬁ\stlgﬁblaﬁii&n( nLD)EBmiI,thiﬁoﬁﬂame ohons Xt urfe/Ams 1ol ed
to 0-:~05C on an ice p_ath Solid KC?\I 230 mmol ) wassubsequent|y added
"to the react iLéM+Wixt r el &kl tHe SO |0n&89‘§t| rred at room tenperature
overni ght. The orgapi gphase #as, s8Rl at ofe A, 1418 A0MLAHS -Padea i 111
extractedw th CH2CI2. “The conbi hed of gani ¢ phases were washed with WO

011 02407 20 . tBgdANe2004 tRCH EFUD/ 05185 BErhetldx50hwiyoudr iteduever D4
and evaporated to obtain the product as a colourless viscous liquid (43.
g):' The product had [a]D 51.11 (c=2, MeOH) and was an about 2:1 m xture of
the Vi 2 (R, 3(S)and 2 ( S) , 3( S) derivatives . The 5 yield was
89% conpared with the starting L-1Ieucinol.

(2RS 38) 3 Am no- 2 hydroxy 5 rret hyl hexan0| c aC| d (VII) The mxture of the

______ o " . A~ T 1




and the residue was evaporated with water (100 nL) to renove HCl. Tee N 2004
Fesi due was then dissolved in 150 mM of water and added with 100 0+A
~acetone, then treated with 33 m of a 6.25M NaCH solution to adjust pHto
5.- A fur byaakey amount of acetone (500 nl) was then addgg, .sol ution
whi ch waté‘ﬁ?eyt to stand overnight at 4C. The precipitat eg,‘égz#io%mwgsz '

- subsequently filtered and the solid cake was washed with acetone and dried
.under vacuDac@dgiive aCruderaeh sl v 6.4 %)30 &l nipg ga akeyt \3pl._

m xture of 20 2 (R). , 3 (S) and 2 (S) , 3a S) gLeri%\}/at?ve(s éfgggrrpob%g Y/
The filtrat@Wds tefapoEhesrrhnty Wat eriswsitadddd oxa zadjinstintehe -volume of the

solution to Z Acet Qe L) was _.the dded. to the sol ution i ch. was
left to star‘fﬁg\r?é‘r"%ﬁ%htggg? %édi% Peffi S’ePfa?aw.egwga@%nm&swat Q%Mé&)i d
was then fildrer efl. and tde sakidlenkey Wasryvwshiad i t hpaest anes and, & i ed
under vacuumto_give a second anount of product (18 g) containing solid

. Nad wit h afrFabdut “erel a9%edre ToE ZgaRition3 niisjtumel ¥aES)refBie’) for
derivatives x6f ] first uct VIl _recovered.(f:2.5.9 s heat ed
in water (12381'm\f)hev1\1/i t%%ggtgeébltt%?nlu%gg égcr’r%/ et e” ?s%%?ﬁf'{ﬁbﬁa'éﬁa %’ﬁgﬁaﬁlgol ed
inice and fiduhered igooobt aemelabhgdokiaki d Nhkhicsyibhtoeatani satadiby
about 10% of_ undesired 2(R),3(S) derivative of VII. This product was dried
and mixed with T8°YAN Zﬁgﬁl Y WABSGEF8S40 72 PCT| EPEM 061850 21déhetaBove
1:1 m xture rgfddRalsecenthHOPL6r isdihe ( | and’ - i

(2RS, 3]2%- 3- rI%)fl- Boc) Am no- 2- hgdr oxy- S- rrevt%hyllblﬁiéliar?&%c g%:rll%l%%l Ial%algl (X}tkllhe
crude ¥ti d WaESOR) t( SputaBdaty90Phpurrgynid 2pBage Was 6conpkhtnasedi ssol ved

in a water - L 1.m . O.mL), then,triethylamne, ((13.5 _n.) and
subsequent | fry(?clfe%n%)?drol Egaﬁlg?"ssg? 85 RADPY<het %Ilid‘é‘au%é gﬁed%ﬁEFEXn
m xture, thessdblia sbkusubsegasnstitded for 40 10 hours at room
tenperature. The sol ven s evaporated by rotatory evaporator, 60 nm of
water and 60 m &P & ‘\é\ﬁé?af:@m%‘l“édaﬂﬂé%l KeeprRgcERE vitiol ewaingdeeps,’
stirring. The 'réfdetis phas SeRAr ngd . '

acetate (SO}Eﬁ/L). The conbi neg g?gani C pﬁ%%gsa\?\grg%é?ﬁ%@?&%%@%?%%%
aqueods sodi4fm Sar ®bndthe (80mpbund0 wdrne Thesbaskd eibrarto was t bén an

conbined wit . e acidified wth hydrochloric acid (-55 mL)
SO o ust e ER TP PR R R BT he LS Ve B VRORE: HeeH ofiine
aqueous phasmolietth st loplC ;aqet atle dB3XA THiniand AR RGdeterHaceidg gxiracts
were washed w tgﬁmﬁfgrv(zo mL dried (MgS04) and evaporated to give the

t

crude VI Il B5e 3% 48f5ypFer26tgrrang £qm)24hd crie aeldtiven

28,3S, Wi thyibdulq abous 50%ceC ] d 7 He '
di ssolved in-a V\%t%l’ 25 - di oxar?e C12"@1';%E %‘fet é_(lzgIQ .@Tr‘?%% h§/¥\g§neﬁ%d(20
m) wed t heprebdededt yndpes veaetmon m xture, then Boc anhydride (26.16 g,

. ~

120 mmol ) . The |_ut : stirred for._4Q hours at _room tenperature.
The sol vent was Zidﬁgpo%gpé%@%y 7ot atcgl‘rsgfoé\)'& or aPor ¢ Bnd™hat 8? (ngh $79nd
et hyl acet atah)(dfi@emiahd3@hwer soaddesh t wad haidesi ke keephngost brélrngefor a

further few m nutes. The organi ¢ phase was separated and extracted wth 10%

?ﬂueousms)pdg:é}n dl%jé i e Upd rnEFESOQrTE%l_'IdI:H = sﬁgéﬁl pﬁtﬁhcifw%ﬁnﬁfe EIWQL:@B yvsre
€N COMDI Nkl algous, pnNage i PP Y, r Cl

(-165 - 5 JAN 200 WO 01/ 02407 PCH ‘éﬁg%yoéﬁg 559t T3 ex@c‘?eﬁ%ﬁlth

et hyl %cet atl®q 3080 ¢i) methilentarcisl aristeedandt hevateer (B:mlp, Haled,

(MgS04) and rat eq it I the crude_ V|1 Bqc as syrup (16 ,

Consi sti g o g TAchB0LHE | HE SRSty oRal vidtale Badde was

(2R, 39) - 3- ( N-BorrAmianed2-thy dipyye 5s mahhy |l texapei cdasi daet byl sesi eiz£4X)

D azonet hane. was prepared fromdi azald follow ng the process reported in
‘T.H Black (A9t gﬁf-’g‘?%% Reranel 6 Alfer ognying, 16 (@) oA sdBufNoBoeflt he
crude acid Mddput2A iGos86; i cf?‘c‘g&l:% ‘o) sl ded to a
col d di azonet hane%Lelt herggﬁﬁgm%%%nﬂx-ﬁ mrgl(:)yéé?% %\t{l\gimif?yP}eéaggs | eft for
two holts orvex&e bhthinghe &eivdong dfhe héoibbdwingn chentikat-tiye cbidr nesddwhi t e
t hus i ndicat] i, 15 st, di azonet hane had. been adsorbed. The sol ution
was t hen conécgéuﬁﬁ%%%ec&%alﬁget ﬁlelaFaé?f%’{fes SFstallized froma mxture of

tol uene (20 nl} aukhreane,(HZON . After cooling overnight in
refrigerator at 4C, the crystals of the pure | XA 2R, 35 derivative were

col lected by fil ttSRE%Gm. ""#‘%EeyP%'f’ﬂeﬁvas 15 20 g. The nother |iquors gave
about 5 g of a lMeltSQRELLEnRLXbWEE: . (B) Using the sane procedure, a 1:1
m xture of acid VIII (16 g) was transforned into a 1:1 m xture of | XA and

| XB esters . The material fromnother |iquors (5 g from25 step A) was
added and the material was conbi ned and separated by col um chromat ogr aphy
usi ng hexane-ethyl acetate as eluent .(9:1 to 7:3). N nhydrine was used as
devel oper for the TLC plates . The apol ar conmpound, Rf 0 . 75 (hexanoet hyl
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WO 011 02407 24 PCT/ EPO0O/ 06185 The peak at b - 1.41 ppm di sappeared (J% &ﬂ
a novel peak appeared at 8 - 1.24 ppmfor the protected nethyl esfér '&?.
After 6 hoWOWM&240Ux, the conversion was about 70-750. A frestuw/mbdoqgess of
anhydrous THF (50 m) was added, 5 then an anount of

2, 4- di met hoxybenzal dehyde acetal (5,0 g; 124 mmol ). The reaction m xture was
refluxed for a further 2.5 hours, during which tine about 50 ml of THF were
renoved usi ng the Dean-Stark apparatus. The subsequent 1H NMR anal ysis
showed the conplete transformati on of the 10 starting material .- The’
reaction m xture was added with a NaHCO3 saturated aqueous solution (15 m)
and the m xture was stirred for 15 mnutes to neutralize Py.Tos. t-Hutyl

met hyl ether (85 m) _and water (15 m) were subsequently added and the
organi ¢ 15 phase was pseparat ed. The aqueous phase was extracted with
t-butyl nethyl ether 20 m) and the conbi ned organi c phases were washed
with water (30 m) ang @vaporated to a residue (66 g) of crude product X
Hydrol vsis of ester X tq; give acid XI 20 The crude ester X (22 g, 42 mmol)
was di ssolved in 100941 ~ of nethanol and added with water (50 ni)
containing 8.7 g , of mpowassi um carbonate._After stirring overnight at room
tenperature, the reaecti an was consi der@d @onpl eted by TLC nonrtori ng

(tol uene-ethyl Rcetate: ™4.5:1). TLC angl y8is was 25 confirnedgby 1H NWR
anal ysis, checkf¥ng t@? Q}s%ppgargncg of the methyl ester_ peak. Methanol was
evaporated at &tenperagurg not gbove 40& urBler® vdtudm Ebd&ut 60 g resi due)
and water (150 mi) added to &hedr efi dfje.S TIR #uepus s%pﬁnsi on was 30
extracted with ethyl dacet ate {5x50 4l )stasrefoye the pepzal dehyde and
benzal dehyde di#&ethyl acetal excess. 90 ml of nethylene chloride were added
to the. aqueous Pphase, the mi xture was cooled on ice bath and the diphasic
systemwas tregfed with about 125 ml of 1M NaHS04 (pH - .3) under - S JAN
2004 WO 01102497 PCTI EP00106185 25 strong stigfing— The phases were:
separated and the aqueous phase was extract e @'t h gt hyf ede chloride (75,
m .~ The conbimed met hyl ene chloride extradsSwere Was diwi th water (30
m), brine (30 871) and dried gver MySO4. Th-g sal u io_rg 5_¢Qwa9) tiwen kept at
-60C until nextYuse. mThg yield ip the Jinal preduct as gol Sur fess solid was

of 16 g, about ®3% based' on the starting prodiutt ™ ERanfl e®s: Preparation
of 14f-hYdroxy-/-Tes baccatine Il 1.4 carbonate 10 A solution of 11.2 g of
10- deacet yl - 14hgdr oxybaccatine |1l in 50 m of dry tetrahydrofuran was

added with 0.7Z2'g of CeCl3. 7H20 ®@nd 7.3 ml of acetic anhydride. The
reaction mxtugf® was_stirred at goomtenperature fox 5 hours; during this
time the m xture 15 Becanme honogeneous. 10 g of ice were added and the
whol e was sti rrgd for1 hour. Teerahydrofuran was evaporated off under
vacuum and the Besidge was dikhuted with 200°M of H20. The precipitate was
filtered and drjed urader vacusim i-n t he preséhce of P205:, the product was
crystallized from 20~ethyl acetafe to obtain;10 g of 14-hydroxybaccatine
1l having the Hol | oW, ng cBarQct@®ristics: . &:ﬁ 236-8C, 4 R (KBr)~ 3474,
1739, 1400. 124®. 109D. ~1049 &€mt. 1H NWR ( fh) 200 M%); 8%07%(d, J = 8
Hz, Hz), 7.55 25 (d, ) = 8-Hz, Hg) , 7.44 (& £=8 Hz,TBz) ,26.81 (s,
H10) , 5. BO(f, J ®£7%zp H2)0, 8. 87 dbmdg Iy § He B 5y 4. 73 (br,
d, J =4 Hz, H43) , 4 Mlo(nme He7)o, o 4824, ( =14 , o 4)r 4.20 (d,
J- 7 Hz, H20a§, 4. £d,0 2 MHS M0bY %3%&39%(330 EZHZ?S His)ﬁ, 2.29 (s,
bAc) , 2.22 (s,0~Ac) ™ 50 2.0% (¥, # 18),01.66<(s~ H-19%, & 28, &4.11 (s,

H 16 and H17) ...In a four-necked flask equipped with stirrer, dropping
funnel, thernormBter and reflux condenser cooled to -12C, were placed 52.8
m of a 1.9M sobution. of phosgene in _ 5 JAN 200 WO 01102407 26

pcT/ >Er oo/ osl ssqt ol uene. This sol ution was dropw se added with .6 g of
14- hydr oxy baccatined | kv dinssel v8d En 53 Df Jrethytene chl opi de and 17.5
m of pyridine under stirring in.30 mnutes. Tenperature was ‘R'ep‘f’ bet ween
-6 and -10C. After 5 30 minutes 50 ml of NaHCO3 saturated solution were
added under stirring keeping a tight control of the tenperature. After
warmng to roomtenperature, the phases were separated. The aqueous phase
was contraextracted with nethylene chloride and the organi c. phases were
washed with 10 45 mM of 2N HCl1 adjusting pH to about 1. The organi c phase
was washed with 0.1N HC1 and then with NaHC03, then dried over Na2S04 and
evaporated to dryness to quantitatively obtain 11.5 g of

14- hydr oxybaccatine-1, 14 carbonate. 11.S g of 14-hydroxybaccatine-1, 14
carbonate were 15 dissolved in 50 Ml of DWF and 1.1 equival ents of
chlorotriethyl silane and 3 equival ents of N-nethylim dazole were added at
roomtenperature. After conpletion of the reaction, the m xture was poured
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20 chloride and shaken with a NaHCO3 sol ution adjusting pH'to 6-7._ JNaN 2004
or gani ¢ phase was concentrated to dryness and the residue was crystallize

from aceto e, then dried to obtain 16.S g of

13- (N-Boc- -(ﬂgjgf)bztyl i soserinyl)-14Chydroxybaccatine |11 1?53@33%566??& e.

- 5 JAN 2004 wo oi ~ozao~ . PCTIEPOU OG185_... 2 8 CLAIMS 1. Conpound o f f
ormul a (1) OACOOpHO \ NHO. . Mo",, ~oOH00~0010. ~00
2. A process for the preparation of the conpound of 15 ' fornmula ( I ) , in

which 13 - (N-Hoc-B-isobutylisoserinyl ) -14iihydroxy-baccatine |1

1, 14-carbonate is either treated with DBU (diazabicyclo [5, 4, 0]
7-undecene) in nmethanol or THF, or alternatively is left in solution with
nmet hyl ene chl oride ~or chlorinated solvents in the presence of aliphatic 20
al cohol s sel ected from net hanol, ethanol or propanol and with basic
allumne, for adine ranging fromone hour to 14 days. 3. A process for the
pr.epar ation of 3-(N Hoc-f3isobutylisoserinyl)-14f3-hydroxy-baccatine II

or V. 1,14 25 c&f bonate, which conprises the follow ng steps: a)
transformation 3. 4LS- hydr oxy- | O- de~acet yl baccatine 11l or Vinto the
triethylsilylatdﬂ derivative at the 7 position; b) preparation of the 1,14
car bonat e deggvdiive fromthe 30 product of step (a) ; c¢) selective

acetyl ation tahe shydr oxyl, at ;) reactjo e oduce of St ep (c)
w th (4S,5R) NB%c;- y.{;l( %(4§dio[‘ret]£o>§pﬁeﬁél ;gﬁn'i g%btt??yv- IC1{350)::azu$al iveli e-&
carboxylic acgd;g _WO:01] 01407 -5 JAN 200G PETIEPDD/ 86185029 e}y clieayage
of the triethyl sul il and denehhoXyBengyIQ dehelprdt &Lt Tve, geollds Y r fim The
product of st®p (d). . 4. ' A process as clainmed in claim3, in which: the
silylating agént of step (a) is triethyl chlorosilane; 5 the 1,14
carbonate. defivative in step (b) i% prepared using phosgene in toluene in
met hyl ene chl-grideJpyridine 3:1 sokution undermnitrogen atnosphese; the -
reduction of dtep (c} is, carried aut wi t hLi HNS i n anhydr oug. FHE 3nd
the resul tingol0- hydroxy derivativelis sub8bgently acetyl ateld 20, S Eh
acetyl chlorifle; the condensation gBactionZofQstep (d) ,° is gargiad But in
anhydr ous apqlfar, opgaRi ¢, sBl vent, ©h T,hes presence of a lase quéPféthg
condensi ng ‘agént di cycl ohexyl carbodi i m de ( ), the trietﬁylsilyl :
protective greup in step (e) is renoved with pyridinium15 ~ fluoride in
acetonitrile/gyridine solution under nitrogen, and the di nethoxybenzylidene
protective group is renoved in nethylene chloride solvent by addition of
HCL i n net ham@l s,and subsequently of NaHC03. S. A process for the
preparation #3- (N-Boc-i~20 ~~

i sobutylisosePi nyl).-14f 3- hydroxy-baccatine Il or v 1, 14carbonate, which
conprises thel following steps: ~, a',) selective acetylation of the

hydr oxyl at G=1G+of | 4f Shydxoxy-10-. dea. cetyl baccatine Il or V, b")
preparation of the 1,14 carbonate derivative fromthe 25 product of step
(a'); (c')) Si Ih~ﬁ1 agi §n gf Ehi hgdrgxyﬂ & © 7, 4 )greachiaqn pf Lhe,prpdyct of
St ep Cc W t m N . g ! . K ) Q'. v: r-! 1 1 1 \ t | 1 1 ' t '

(4S, 5R) - NHoc-&- (B, 4 dimg h@xyghepylr) - ?- i§otzut il ::1 gxazolu? di-ne=5car Foxgl i c~a
cid; 30 e') cHealage of -the tri ethyl sHl wh andadigeshobybenzyl Rdehed =
protective greups fromthe product of step (d'). '6. A process as clained
inclaimb5, iAa which the selective acetylation of step (a') is carried out
with acetic aﬁhydride in the presence of cerium sandi um - 5 JAN 2pp~ wo
ol ~ozao~ PCT/§P00/06185 30 ytterbi nsalts, preferably CeCl3~7H20, and
steps (b')-(eZ are carried out angdogously to steps (b) , (a) , (d) and
(e) of claim®&. 7. A procesgs for the preparation of (4S, SR)-N-Boc-2 5
(2,4-dinethoxxphenyl)-a-vignbutyﬁllgoxazolﬁﬁine-S—carboxyIic aci d, which
conprises the foll ow ng 8t €psc a% dSotectiQﬁ of the am no group of |eucinol
with Boc; b) £ransformtBors ofs N'BoE- L- | euci™nol into' N Boc-Lleucinal; ~

10 c¢) preparatd on of the?cyankyd®i i of, t he Product of step_(b) ;_d)
transformati off of thercyanhydMN nel Mt H te it o the «:owrespondimg—«cﬁ-’r b@xyl iC
acid; ..e). formation of the carboxylic acid nethyl ester; 1S f)
.purification of the (2R 3S) -3- (N-Boc) am no-2-hydroxy5-nethyl hexanoi c
acid nethyl,ester; g) condensation of the product of step (f) wth

2, 4di net hoxybenzal dehyde di net hyl acetal; h) transformation of (4S, SR
-N-Hoc-2- (2 , 420 dinethoxyphenyl)-4-isobutyl-1-oxazolidi ne-5-carboxylic

acid nmethyl ester into the corresponding carboxylic acid. ' 8., The
follow ng synthesis internedi ates: 14| 3-hydroxy baccatine Il or V,
141 3- hydroxy baccatine IIl or V 1,14 carbonate,

14-i ~- hydr oxy- 7- Tes- 10- deacet yl baccatine Il or 25V,

l'a-13-hydroxy-7-Tes-baccatine . V, 14-i3-hydroxy-7Tes-baccatine Il or V

- [T



10. The use of compound (1) for the preparation of a drug with anticancer

activity. ,:. .A3.A A .A&.A (.A AF,.A 3. Al.Y. A e. A3Y, . AF(e. Ay3 AérJ%HUU*
| ? ? ) :
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5 UV Spectrum (MeOH): 200 e 230 nm
"El% at 200 nm = 370.9
-E{g @t 230 nm = 193.2
Example 3: Preparation of (48, SR) -N-Bogc-(2,4-

dimethoxyphenyl) ~4-isobutyl-1-oxazolidine-5-carboxylic acid

10 Preparation of N-Boc-L-leucinol (III):

46.8 d of L-leucinol II (400 mmol) were dissolved in

300 ml of CHyCl, in a 21 three-necked round-bottom flask
equipped with mechanical stirrer, thermometer and dropping
funnel. The stirred solution was then added drop by drop at

15 room temperature with the solution of Boc anhydride (87.2
g, 400 mmel) in CHyCl, (100 mL) in 90 wminutes. During the
addition of the first 25% of Boc-anhydride, the reaction

was exothermic and it reached 20-30°C yielding a slurry
which turned clear after stirring at room temperature for a

20 further three hours. The whole was left at room temperature
overnight. The solvent was evaporated under high vacuum to
obtain the desired product as a thick oil in a quantitative

yield (87 g). The product was subsequently treated without

further purifications.

25 Preparation of N-Boc-L-leucinal (IV)

- A solution of oxalyl chloride (26.274 mL, 300 mmol) in

130 ml of methylene -chloride precooled at -60/-65°C was
slowly added with DMSO (28.4 mL, 400 mmol) .

The solution turned clear when the addition of DMSO

30 was -completed. After 20 minute stirring at the same

temperature the reaction mixture was subsequently treated

with a solution of alcohol III (43.7 g, 200 mmol) in CH2C12

(200 mL) for 25 min. keeping temperature below -60°C.

During the addition of the alcochol the reaction mixture
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68 and -62°C The reaction mixture was then stirred at
between -60 and -65°C for a further 50 minutes. TLC of the
reaction mixture carried out using 8% methanol in CH,Cl, as
eluent detected no starting product.

The cold solution was then poured into 800 ml of an
iced solution containing 68 g (0.5 mol) of KHSO, . The
organic layer was separated and the aqueous phase extracted

with CH,Cl, (100 mL). The combined organic phases were

washed with aqueous KHSO, (5%, 1x200 mL), brine (100 mL, 50

mL) and concentrated to half volume (~250 mL).i Said
material was used directly in the subsequent step.

Aldehvde'(v) bisulfite compound derivative

The methylene chloride solution of the aldehyde (IV)
in a 21 three-necked round-bottom flask equipped with
mechanical stirrer, thermometer and dropping funnel was
treated in 10 minutes and at -5°C with a sodium solution
bisulfite (41.7 g, 400 mmol) in water (200 mL) and
subsequently with n-Bu,NHSO, (678 mg, 2 mmol). The solution
was cooled to -5°C. The reaction mixture was stirred at -5
to -0°C for 5-6 hours and subsequently overnight at room

temperature. The aqueous phase containing compound V was

separated and washed with CH,oCl, (2 x 20 mL).

{2-Cvano-3- (N-Boc) ~amino-5-methyl-hexanol (VI)

The above aqueous solution (~250 mL) was added with

CH2C12 (120 mL) and the reaction mixtgre was cooled to O0-

5°C on an 1ice bath. Solid KCN (15 g, 230 mmol) was
subsequently added to the reaction mixture and the solution
was stirred at room temperature overnight. The organic
phase was separated and the aqueous phase was extracted

with CH,Cl,. The combined organic phases were washed with
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(2RS,38) -3-Amino-2-hydroxy-5-methvlhexanoic acid (VII)

The mixture of the above crude nitrile VI (43 g) was
treated with 150 ml of concentrated HCl (37%) (150 mL) and
refluxed overnight to give the c¢rude acid VII*. The

10 hydrochloric acid excess was removed by rotatory evaporator .
and the residue was evaporated with water (100 mL) to
remove HCl. The residue was -then dissolved in 150 ml of
water and added with 100 ml of acetone, then treated with
33Iml of a 6.25M NaOH sclution to adjust pH to 5. A further

15 amount of acetone (500 mL) was then added to the solution
which was left to stand overnight at 4°C. The precipitated
solid was subsequently filtered and the solid cake was
washed with acetone and dried .under vacuum to give crude
acid VII- (6.5 g) containing an about 3:1 mixture of

20 2(R),3(s8) and 2(S),3(8) derivatives of compound VI.

' The filtrate was evaporated and water was added to
adjust the volume of the solution to 75 mL;

Acetone (1 L) was then added to the solution which was
left to stand overnight at 4°C in refrigerator. The

25 precipitated solid was then filtered and the solid cake was
washed with acetone and dried under vacuum to give a second
amount of product (18 g) containing sélid NaCl with an
about 1:1 mixture of 2(R),3(S) and 2(8),3(S) derivatives of
VII.

30 The first product VII recovered (22.5 g) was heated in
water (120 mL) without obtaining a complete dissolution and
then cooled in icé and filtered to obtain 12.5 g of acid
VII still contaminated by about 10% of undesired 2(R),3(S)

derivative of VII. This product was dried and mixed with
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93109%&' () - (A) The crude acid VI 2(R),3(S), about 90% purity,
(2.5 g, 77.6 mmol) was dissolved in 'a water - THF 1:1
mixture (80 mL), then triethylamine (13.5 mL) and

subsequently Boc anhydride (18.5 g, 85 mmol) were added to
the reaction mixture, the whole solution was stirred for 40
10 hours at room temperature. The solvent was evaporated by
rotatory evaporator, 60 ml of water and 60 ml of ethyl
acetate were added keeping the  whole under stirring. The
agqueous phase was separated and extracted with ethyl’
acetate (30 mL). The combined organic phases were extracted
15 with 10% aqueous sodium carbonate (30 mL, 20 mL). The basic
- extract was then combined with an aqueous phase acidified
with 2M hydrochloric acid (~55 mL) to adjust pH of the
solution to 2. Acid VIII was then extracted from the
agqueous phase with ethyl acetate (3x40 mL) and the
20 heteroacetic extracts were washed.with water (20 mL), dried
(Mgso,) and evaporated to give the crude VIII Boc
derivative as syrup (20 g,'99%).
(B) The crude acid VII 2R,3S, with purity of about
'50%, contamihated by NaCl (27 g), was dissolved in a water
25 - dioxane 1:1 mixture (120 mL). Triethylamine (20 mL) was
then added to the reaction mixture, ;hen Boc anhydride
(26.16 g, 120 mmol). The solution was stirred for 40 hours
at room temperature. The solvent was evaporated by rotatory
evaporator and water (100 mL) and eth}l acetate (100 mL)
30 were added to the residue keeping.stirring for a further
few minutes. The organic phase was separated and extracted
with 10% aqueous sodium carbonate (45 mL, 30 mL). The
sodium carbonate extracts were then combined Qith the

aqueous phase, acidified with 1M hydrochloric acid (-165
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methy]l estexr (IX
Diazomethane was prepared from diazald following the

process reported in T.H. Black [Aldrichimica Acta, 16, 3
(1983)].

10 (A) & solutlion of the crude acid VIII (20 g, 56.6
mmol) in CH2C12 (75 mL) was slowly added to a cold
diazorr}ethane ethereal solution (~77 mmoi) and the mixture
was left for two hours on ice bath. The colour of the
solution in that step turned white thus indicating that

.15 most diazomethane had been adsorbed. The solution was then
concentrated and the residue crystallized from a mixture of
toluene (20 mbL) and hexane (70 mL). After cooling overnight
'in refrigerator at 4°C, the crystals of the pure IXA 2R,3S
derivative were collected by filtration. The yield was 15

20 g. The mother liquors gave about 5 g of a 1:1 isomeric
mixture.

(B) Using the same procedure, a 1:1 mixture of acid
VIII (16 g) was transformed into a 1:1 mixture of IXA and
IXB esters . The material from mother liquors (5 g from

25 step A) was added and the material was combined and
separated Dby column chromatography 'using hexane-ethyl
acetate as eluent (9:1 to 7:3). Ninhyarine was used as
developer for the TLC plates. The apolar¥r compound, Rf 0.75
(hexanoethyl acetate : 7:3) was identified as the desired

30 ester IXA (2R, 38), which  was recrystallized from
cyclohexane to give-IXA as colorless needles (8 g) m.p. 95-
96°C, [a]D 72,4° (c=1, MeOH) .

The polar compound, Rf 0.5 (hexane-ethyl acetate 7:3)

was identified as IXB (2S,3S), and was recrystallized from
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& ()-)!'v pyY &102% ‘ gt imethyv1oeverados (1& ()-) 1yY

% & () - :
&L0% & () -) yYA mixture of 2,4-dimethoxybenzaldehyde (41.25 g, 0.25

mols), anhydrous trimethyl orthoformate (50 mL) and
5 .ammonium nitrate (2 g dissolved in 20 ml of methanol) was
refluxed for 6 hours ('HNMR of the reaction mixture showed
a 65-70% conversion). At first, the hot reaction mixture
was a clear solution, but as the reaction progressed the
solid precipitated. A second portion of anhydrous trimethyl
10 orthoformate (20 mL) was added and part of methanol was

distilled off.

When the temperature of the reaction mixture reached
95-100°C, all the solid dissolved in the flask. T£e~
‘solution was cooled to room temperature and added with

© 15 anhydrous Na,CO4 (5 g), stirring for 30 min. Subsequently

the solution Was filtered and the residue was distilled by

fractional distillation under wvacuum at 0.25 mmHg. The

first fraction at low temperature mainly consisted of the

trimethyl orthoformate excess and the second fraction,

20 which distilled as colourless oil at 175-180°C, was the
desireq acetal. Yield: 37 g (70%).

(48,5R) -N-Bogc-2-(2 ,4-Dimethoxyphenyl) -4-isobutyl-1-

oxazolidine-5-carboxylic acid methyl ester (X)

A solution of (2R, 38)-3-(N-Boc)amino-2-hydroxy-5-
25 - methylhexanoic acid methyl ester (IXA) (34.375 g, 125 mmol)
in anhydrous THF (150 ml) was added with distilled 2,4-
dimethoxybenzaldehyde dimethyl acetal (39 g, 142 mmol) and
subsequently pyridinium p-toluenesulfonate (Py.Tos; 400

mg) . |
30 The solution was heated under mild reflux in a 500 ml
three-necked flask. equipped with a Dean-Stark separator.
After about 6 hours under reflux, about €0 ml of THF
containing methanol generated during the reaction were

removed. A sample was taken for 1H NMR analysis (in CDCly) .
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removed using the Dean-Stark apparatus. The subsequent 1y
NMR analysis showed the complete transformation of the
10 starting material.
The reaction mixture was added with a NaHCO; saturated
aqueous solution (15 ml) and the mixture was stirred for 15
minutes to neutralize Py.Tos. t-Butyl methyl ether (85 ml)
and water (15 ml) were subsequently added and the organic
15 phase was separated. The agqueous phase was extracted with
t-butyl methyl ether (20 ml) and the combined organic
phases were washed with water (30 ml) and evaporated to a
reéidue (66 g) of crude product X.
Hydrolysis of ester X to give acid X3I
20 The crude ester X (22 g, 42 mmol) was dissolved in 100
ml of methanol and added with water (50 ml) containing 8.7
g of potassium carbonate. After stirring overnight at room
temperature, the reaction was considered completed by TLC
monitoring (toluene-ethyl aceﬁate: 4.5:1). TLC analysis was
25 confirmed by Iy R analysis, checking the disappearance of
the methyl ester peak.
Methanol was evaporated at a teﬁperature not above
40°C under vacuum (about 60 g residue) and water (150 ml)
was added to the residue. The agueous suspension was
30 extracted with ethyl acetate (5x50 ml) to remove the
benzaldehyde and benzaldehyde dimethyl acetal excess. 90 ml
of methylene chloride were added to the aqueous phase, the
mixture was cooled on ice bath and the diphasic system was

treated with about 125 ml of 1M NaHSO, (pH = 3) under
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strong stirring. The phases were sepa'rated and the aqueous
phase was extracted with methylene chloride (75 ml}. The
combined methylene chloride extracts were washed with water
(30 ml), brine (30 ml) and dried over MgSO,. The solution
5 was then kept at -60°C until next use. The yield in the
final product as colourless solid was of 16 g, about 93%

based on the starting product.

Example 4: Preparation of 1413—hydroxv¥7—Tes baccatine
ITTI 1,4 carbonate |
10 A solution of 11.2 g of l0~-deacetyl-14-~
hydroxybaccatine IIT in 50 ml of dry tetrahydrofuran was
added with 0.72 g of CeCl;.7H,0 and 7.3 ml of acetic
anhyciride. The ‘Treaction mixture was stirred at room
temperature for 5 hours; during this time the mixture
15 became homogeneous. 10 g of ice were added and the whole
was stirred for 1 hour. Tetrahydrofuran was evaporated off
under vacuum and the residue was diluted with 200 ml of
H,0. The precipitate was filtered and dried under vacuum in
the presence of P,0c: the product was crystallized from
20 ethyl acetate to obtain 10 g of 1l4-hydroxybaccatine III
having the following characteristics:
Mp: 236-8°C; IR (KBr): 3474, 1739, 1400. 1240. 1090.
1049 cm™t. |
'H NMR (CDCly, 200 MHz); 8.07 (d, J = 8 Hz, Bz), 7.55
25 (d, § = 8 Hz, Bz), 7.44 (t, J = 8 Hz, Bz), 6.31 (s, H-10),
5.80 (d, J = 7 Hz, H-2), 4.97 (br d, J = 8 Hz, H-5), 4.73
(br, d, J = 4 Hz, H-13), 4.41 (m, H-7),.4.24 (d, J = 4 Hz,
H-14), 4.20 (d, J = 7 Hz, H-20a), 4.0s6 (d, § = 7 Hz, H-
20b), 3.89 (J 0 (Hz, H-3), 2.29 (s, OAc), 2.22 (s, Qac),
30 2.04 (s, H-18), 1.66 (s, H-1%9), 1.25, 1.11 (S,' H-16 and ‘H-
17). |
In a four-necked flask equipped with stirrer, dropping
funnel, thermometer and reflux condenser cooled to -12°C,

were placed 52.8 ml of a 1.9M solution of phosgene in
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toluene. This solution was dropwise added with 11.6 g of

14-hydroxy baccatine III dissolved in 53 ml of methylene
chloride and 17.5 ml of pyridine under stirring in 30
minutes. Temperature was kept between -6 and -10°C. After
5 30 minutes 50 ml of NaHCO, saturated solution were added
under stirring keeping a tight control of the temperature.
After warming to room temperature, the phases were
separated. The aqueous phase was contraextracted with
methylene chloride and the organic phases weré washed with
10 45 ml of 2N HCl adjusting pH to about 1. The organic phase
was washed with 0.1N HCl and then with NaHCO5, then dried
over Na,80, and evaporated to dryness to quantitatively
obtain 11.5 g of 14-hydroxybaccatine-l,l4 carbonate.
11.5 g of 14—hydroxybaccatine—1,14 carbonate were
15 dissolved in 50 ml of DMF and 1.1 equivalents of
chlorotriethylsilane and 3 eguivalents of N-methyl-
imidazole were added at room temperature. After completion
of the reaction, the mixture was poured into 500 ml of H,O
and the precipitate was filtered and washed thoroughly with
20 H-O0, then dried to obtain 12.8 g of 14R-hydroxy-7-Tes-
baccatine III-1,14 carbonate with the same characteristics
as those reported in example 1.
Example 5: Synthesis of 13- (N-Boc-f-isobutvlsgerinvl})-
14R-hvdroxybaccatine III, 1,14 carbonate
25 Starting from 148-hydroxy-7-Tes-baccatine III-1,14
carbonate obtained as described in the above example, the
procedure was as follows. ’
| In a 1L round-bottom flask were placed 20 g of 14853-
hydroxy-7-Tes-1,1l4-carbonate-baccatine " III together with
30 300 ml "of strictly anhydrous toluene; 10 g of (4S, 5R)-N-
Boc-2-(2,4-dimethoxyphenyl) -4-isobutyl-1-oxazolidine-5-
carboxylic acid dissplyed in CH,Cl, and 2 g of N,N-
dimethylaminopyridine (DMAP) were added and 9.5 g of

.dicyclohexylcarbodiimide (DCC) were added. The reaction
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mixture was refluxed for 3h, then cooled to précipitate off

the ureic product and mother liquors were washed with a

NaHCO, saturated solution to remove the unreacted .acid,

then with diluted hydrochloric acid to remove DMAP and

5 finally again with NaHCO, to neutrality. The organic phase

was concentrated to dryness to dbtain 41.5 g of product
which could be directly used in the subsequent step.

40 g of this compound were deprotected in two steps by

cleaving first Tes and then 2,4-dimethoxybenzaldehyde. 40 g

210 of the compound were dissolved in 100 ml of an

acetonitrile/pyridine mixture (80:100) under nitrogen and

the mixture was cooled to 0°C; 13 ml of pyridinium fluoride

were added and the whole was left under stirring for 24 h.

The solution was poured.into 2L of water and the product

15 was filtered and dried under vacuum. The residue was

dissolved in 60 ml of methylene chloride and this solution

was added with 40 ml of Methanol HC1 0.6N under strong

stirring and at O°C. The reaction mixture was left for 2h

under stirring, then diluted with 150 ml of methylene

20 chloride and shaken with a NaHCO; solution adjusting pH'to

6-7. The organic phase was concentrated to dryness and the

residue was crystallized from acetone hexane, then dried to

obtain 16.5 g of 13- (N-Boc-RB-isobutylisoserinyl) -14%-

hydroxybaccatine III 1,l4-carbonate.
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1. Compound of formula (I):

10

2. A process for the preparation of the compound of
formula (I}, in which 13-(N—Boc-G-iéobu:ylisoserinyl)-1434

hydroxy-baccatine III 1,l4-carbonate is either treated with

15

DBU (diazabicycio[5,4,ol 7-undecene) in methanol or THF, or
alternatively is left in solution with methylene chloride

-ox chlorinated solvents in the presence of aliphatic

20 alcohols selected from methanol, ethanol or propancl and

with basic allumine, for a time ranging from one hour to 14
days.

3. A process for the preparation of 13- (N-Boc-f-
isobutylisgserinyl)-14B-hydroxy-baccatine III oxr V. 1,14-
25 carbonate, which comprises the following steps:

a) transformation o©f 1l4B8-hydroxy-l0Q-deacetylbaccatine III

or V into the triethylsilylated deriyative at the 7-
position; '

b) preparation of the 1,14 carbonate derivative from the

30 product of step (a);

c) selective acetylation of the hydroxyl at 10;
d) reaction of the product of step' (¢} with (4S,5R)-N-
Boc~-2-(2,4-dimethoxyphenyl) -4-isobutyl-1-oxazolidine-5-

carboxylic'acid;



S10%$& ()- sS10%& ()- s10%& ()- s10%& ()-gU UrldoUr Ut UuU_#; cPu) p$o
S1098& ()- S10%& ()- sS1098& ()- sS10%B& ()- sS1096& () - uUvUUUJBUMS 2004
cPu) p$o Wo 0102468 ()- ' 10%t& ()- "' 10%#& ()- | 10%t& ()FCT&Y E;a & ()-
s10%5& () - UUUUUUU_?; cPu) p$010%#& () - 10%#& ()- 10%t& () 72 (gﬁ

10%t& ()- 109%#& ()- UUUUUUUGG ; 109%& G- 10%#& ()- 109%t& ()- c8 =10%t& () -

10%+& U] g4 va o= 12% 1 o4t 048’
Uuuuuu(usz o8 Sioee 0 ?ﬁﬁ% =S ’%15’1 %ﬁ&d%”et%‘@ % 8’ yliGane 8
UGG EEPREE e STRAES( JEOROWE broduce B MK (d)-, 1048 () -

. UUUUUUU_#; ¢ Ve %W 0%6& 10%+&' 109%+& () -
U\/\N8VBVDV %#pgfﬁ(&efﬁng‘v? c(l(f‘l@e I\/EBO/#&P%‘)‘ 30 G-W[E@‘%{G#!& ()- (|) MLOY&' () -!

' MLO%«& () ﬂroav/#&:( Tatd $MLO $MLO%&' ()-9 a
SMLO#E () 9e $|\%o%/<5#s&( $%/ﬁ59/<#éa li% ‘{%%eg;ké{g/&h(l @W@W%’vw X<c8
) s10%¢& () " 10/14 Carbonate&derlvalté;;&l? sf S ook lf 1 ?/ﬁid()u )'s T0%& (
. S S S S S
) - VWWWpF8ﬁ<Ec% g%s 165}2;;#&4:%){%)e C (e YRy G)‘ll%(}év#ayq:y.dl@s 3:1
V* p) s 10%+& SOOI 8nt) 238 %f&aﬂ: USﬁer?) MCgog of step

v*p) s10%#& ().- ) S109%t& g) )5100/#& ) 'S 1056

=) s10%#& ()@’slh%/#&aff $41 6K V(J)t(h sBONMIZS (in( pehP8d&L$) THFS 10MS (:he()slo%

#& 14 & 1094 1094&’ 10918

" ;Vg%gv\,\ww"‘;ziﬁ:é é@gfmw& (c§9c5>25>§ %{; %Q s 0SS E0NE (LAS19%S O

v* 0 S (O \BAAAL

) V\Y/\YB\!X?)SlOO/# ) slé)%@ 10%#& m@ p)lefV#ES?)tlc)’réfo%/%E“(c)’ns)5180/#5 M s1008

& ()- )310%&2‘ (é {ﬁ dréus apolar organic solvent, in the

oy ) St ) S0V (ERE10%a () e 10 OcohabiMEL) - agdat PV

s1Q9 s109

v*p) s10%#& l)cy)fg )1€)a @@emgde) +vv(\ncmvwvwwz\rde'>)sloﬁ/#iaﬁﬁw&lﬁ.}ri)810%#

& 10% 0t 0% 1096t&

VKS\LX\??\S/\B F?%Sb:‘%w%é‘% 2%) ;“10%%))‘) i) s‘fwﬁé&‘?‘fvgisr@% PYyr{Siniam () -

3 OVDWENSAGAKEY \irT 83 €8 SANAARL QD&

\S*D;/sloo/#& e 100/vqmr 22 i}ow& I; |%/\L\/\M/\ﬁ%u/\%\%@§) s")msdl%%/#& () ?lefV#&' Q)

-) S10%¢&’ ()(’% FBZY S E‘?ﬁ‘io%&t%?tl(")esﬂpm&b (s i P4

)s) mwmlﬁ)&%lﬁﬁ%?%l%%g Z éﬁd(l)c" éﬁlgf‘# ‘%C(l) J'Zn methanol

v* s)sl10¢ s109

V*p) s10%4#& %‘ ep)tlysg?@wwc%] WW W VAVBVWEWE X) s) S109%F& () -) S1O%H& ()
1096t& 1 Qo o0 0%#& 510948 WIVeW W W VKW P4

))siO%#& (§)5;)sio%# &?fé&%%ow % O(Vﬁﬁe%’% %‘ BARu 8 C&é (N-Boe £ s

V*pk‘apV\M/\h 'ﬁ@)’§)"-$'1@9/#& Q-)‘ag)]s}l@:g/#n&[-(ﬁa'cc@&lne III or

*p) s10%#& %8 () - QU WIW WK WS) ) 5 10%+& 1094&
V)s)lg%#& ()*ﬂtb?é‘éﬁg “)y‘ %‘og%gﬁpfi % s&%%/#f@l(lf‘*’(lmleﬁ??&;é?) wivéz/\{z/\?vq V\+V\pgr23
.)5) s10%#&' @' >>s1s@%a&t®re ) S0t ohs B0 hyhslSat) G of iz-

IéI)SIOO/ ).- )518%#&
v*p)le%#&g% SPEREREYHDRRER lwwwwm)\fslow& ()-)S10%& ()-)s10%&

10%#& Ve 4L O PQ) s10%4#& 10%#&
(%Qigmwg?)))slﬁéﬁa@%‘?}‘%&f&%%sﬁ RN O FL RS TOSER. ()

uct of ste
* ) s10%6& 09 =10#s" 10% & () - -#s" 10% & () - -
a\;sp)lg%& ()C()#)sss]foﬁ %t(l )m) 21’ {ﬁ% ﬁ/%% RN, 0%s 10ME0) - s 10A & ()

0%1& ()cl @ommmmw Mﬁlshéo%&d@;t ¢gsf 19%;& (X3 - #EMha] %éo%ﬁ &1 #s 1 '

0% & 0 > 1s 109BW q] s° 10% & % &
%(& (§ ): fjo"oé(&%( 4- &s‘“‘f S%W@/ww(l]v«itwé 1%«;:@:(&)29;15#93 ((5@% & ()

10% & () #&:Hb%&,(c) acHe 10%{& () -#s" 10% & ()--#s" 10% & () - #V\Y/\Y/\Y/\Y/\Y/\W\RGOS
10%@5 &) 10%1& ()--#5 109% & ()--#s 109% & ()--#s 10% & ()- #5Wq]vwwwv
100/4% () SLeavEgH @I Jthet £ riEuhy/ LE)1yE5Mhq] dsmée%&ybénz#&la@%& ()-

0% & 10% & 100 & () - - #5° 10% &
oc]j%oéééﬁ()%/ & ?1?75 ﬁfé {§' éﬁ%"‘i‘b‘% @f& &é?) %S/o{& (§ 4(#)3 10%{& (§
#S 10%{& (8~ - #R 10HLEs- - 6 claimed in claim
Wsseh%é@ e oo 10 e O Ty i S T o 0
X! XmMLOS® 10%E&1E) - - #8h 1004 &2 ( ) -ir#s they &ré)sea#éV\if]]c(Srﬂlﬁf%( &cphditm, 10% & ()
LB X XEXSXUREX XZ50s" 10%° 10% & () - - # 5Wq] s’ 10% & () --#s  10% & () --#s" 10%
(& ()--#5 10 & () -- # X) X* X+X, X- X, X0S0s" 109" 10% & 10% & () - - #s° 10% & () - -
#5  10% & ()--#(s 10% & ()--#(s 10% & ()--#(s 10% & () - - #. X XOX2X3X4X5Xr V- 0s
S 10% & ()--#s 109% & ()--#s 109% & ()--#s 10% & ()--#s 10% & () - - #s5W q] 5X6
X7X8XIX:
X<XVV: 05" 5" 1004 & () - - #5' 104 & ()--#5 104 & ()--#5Wq] 5" 10% & () - - #5' 10% &

™~ Y- %1 - f — NIy 1



50' 109%°%& ()-/6!' 100Zeze& ()-/ YF$1099 & ()- YUAOW & ()-_|[: NA4Y10
' ‘10%)@& ()-/ "10% m& ()-/ '10%d)d& ()-/ '109&)Z& ()-/ ' 109%J) U&'.(9 JAN 2004
'109%5) G& () -/ $UYR' 4@RVUAY Y! 1098& ()- Y110%&&' ()- Y9109%&& () -
YY% @W9808/03407 10) 10) 10) y5&$10% & () - ZRMUIAKs| [ : VUAY Y BEDAREN&1ES) -/ Y
$10968 ()-/Y $L0YREE&' ()-/Y $1098& ()-/ Y$109&& ()-/ $10%R&' () -/ sk| obUay
Y94 0%8* &&' () - 108&10&10&Y Y6! 109&&' ()30 Y$109R& () -/ $10% & & () -/
$10% &[ &YG):etbi.{lmbths(, apréAopablE €2cb owk blogﬁa<&t@_ 6Yp 1) - (o)
) & % 910%&*&& ()- $10% & X310%&* 88! && ()-M K| [ b4y Y
10%2 €) F8rfie 18%*&@5% IBYSaY tPO%t’E‘D& (§ReY &7 1094 *-a&8( ) (<6
| '10% Hr&(2if 0 ' 10%r <& () - 6vUAY Y10%&R&' ()- Y 109%&& () -
Y; &109%&& () - 10A* ALOA* ALOA*A t1 ' 10%A*A& ()-6 } ' 109+ J& ()-6|[: vUaY Y
| gglo% &78& () RbProrelsss16088 e bo¥ebi$i0YB’>85E) - bis W %&1&9@%& .- b5
| $$109% & Y/ m2 | obU4Y Y9409 & ()- 10&10&10&Y | $$109&E () - b5
$10%%: g %ld‘b)'g "r%‘i’g %ﬁgé)o %Q%@/&&%&mﬁq ~Srigprboxylic
10%<)><&ciai Z\&hicﬂ-@@&g&s( " 10%/) V& () - z&
Y 11 10% & ()- yF10% & -Xr%smzﬁﬁgvy%l%%&’% }t)e Y 10%R*&& () -
yF‘%iO%&*&& ()prqmqmqr@)of |10 i o) -gaoulp BEVIEWQireRP WL 8HIB6 Y, s$10%& ()-Y

s$10% & 0s$10%& Y39109&* &&
Y310%8z) && ()%ﬁﬁz%ﬁ’“@ 0 %O%WV\%P?%Q‘Y 1eYcE1Bds & J(Igtzov W-BFrdrg” && () -
|( $10% &e(rinab$10% & ()- s$10% & ()-Tn ! "#/ | obUAY

% & %}q 10&*&10&*&,10&*&\( Yl y109%*&& ()- 0 $10% & ()- YO $109R&& () -

10%& ()Prmﬁwwv Yﬂhe( rsRsuglqin 6 f the0gBqYett Yof s(tEpds & () 6
jf (1098#8)()-6 W (109%& ()-6 Y 10%& ()-@SL}\;bUAY Y W (10% & ()-6
(109%& ()-6 W (10%& ()-6 xf (10%*)& ()-6 Iqgf (10% & () - 6f
(109 *) &3)) - 6XYELH et Mar! BES &he) - cy@ﬁ}l@ﬁ’iﬁe()niéfﬂﬂe%‘gir(éc the

Y&S10% & 0*6 |.f 0%& ()-6Ae| [:vUAY Y | ' 109%%&' ()- % 7
' 10% & f%’}#gi’&g }aF ?Cmdlocyﬁ(& () - % 7C : 10%& ()-%
Yx@l 100/&& ()f&ﬁrhagwmvofr HES L08R 1 \Fz%f 109 & ()-%r C
' 109 *[ -% 7. . 10%& ()-% < : 0%& 0/@4|[ day $10% & ()-zY
YQ_1§$100 2& ()Pavlﬁsecatﬁ%@i)tw C2R, 10@@%9& (R)-B947 amti HOMRR Hy)ckaHEcy -
L3$10%& g)mgtgpimanofg ‘]hgr.l d| ng 23]c" "Heading 33]c" "Heading
43] c" "Heading  53]c" " [ ng di'ng 73] c" "Headi ng 83]c" "Heading

93] c"A " BéfauCPn@amagt Etﬁnt\'l\mé' prddgct of step (f) with 2,4-

BtFIJNn >SE+ HH KLRSSTYXYd~#xyz{| }~j { ' T - NF' {
x$), x, 1/ g@g%&%ﬁm GCG+Gr GAGFGVGRG Gc G GpauH GGEG

feHeEE b Hv HHEHHHHHHHI (|45é| I Jj KLJ M&l I TUUUU
gé UmggUuU UUU UUDVVVVVVNMWWMVVV[NVVVWWWQV%VW WK I X' X X5
X<XBXUX[ RARRXORR yqqﬁpxazolldlne S-carboxylic acid

Y-Y: YQYGHMY, f f ggnhh[ kf ~
e e e
© <=>7 @BOBEFGHIDRL MIGPERBTRIVKFZht hesi abc det ghineldianesqr stuamwyzdddxyB Ti nes

{\le%(';g‘”?')g*é_rfb_%%ﬂ% '3191’§6';§§g Y, PPl s B XS IRRSUIENAM 111 or v 1,14

>'>@\BCDEEGeInaKh THAAWOSZEL A -%gsabmdaie&méés}lrﬁmﬁﬂywm{ | Jox
+ - / 23456789

<: S‘FU@WY?FFF““&BCdef ghi j kI Wnodcﬁ"sﬁﬂm}f'}-"

Tes baccatlne III or V 1,l4-carbonate, (48,5R) -N-Boc-2-

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

acid. -

9. Pharmaceutical compositions containing compound ° (I)
30 together with pharmaceutically acceptable carriers and

excipients.

10. The use of compound (I) for the preparation of a drug

with'anticancer activity.



