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WD 2004/ 024706 PR 9866 1 TAXANE
DERI VATI VES FUNCj ‘ THE 14- PCSI TION AND A
WORESS)FOR THE HEREOF DI SCLOSUR

present invention rel’%f%®$ to novel 13-ketobacESF{Eﬂ)‘i?q3(009866
and taxane derivatives and to,the processes for the

reparati on thereof. TECHNC]_%ISI CAL BACKGROUND 5 WO
EM&MMMMUM@M@NM@ED RV ITHE 19 POSITION

antit unor roperties conpared with conventi onal
AND A RROC FORTHE PREBARA TEON THEREOF ' ef err ed

to-as IDN 5109, is at present under advanced cli nical

devel oprent . Sai d, 14-hydr oxyl at ed derivat! ves can SAIIININNN

easi | repared- from natural 14-hydroxybaccatin.

Ithbﬁlﬁ&i‘ﬁg& found that | DN 5109 anal ogues bearing ooz

different sqgbstituents than the hydroxy group at the

14-Th5opresenh Inyeatien rghates g novel dgiketbbaatati TH, 288 taxane

they are effective not only against taxane-resistant
derivatiyes apdito ghe pragessas fonthie pesparhiion sherto,

der | ives of the invention can be obtained by
eniﬁé&? ICAL UND |11 and treatnent
W

i Sui I | ectrophil es which can be converted
i n{VQO( ﬁé)2§2§ gr sclgsen p4-Isudroxyutaxanes daeirigimpfotdieantitumor

Cl13. carbonyl _and esterification wth isoserine chains
PIORFIFISS 4 CPMPaEhpithd soBvertienphvienanem, Onas ofesaided 4-hydroxy

d .be{.ow. : ‘7f' Pr gt ected 13- ketobaccatin Ill is a very
YR EPES TG eColtp 88nkP Ms > 40Reys aopresent modentagivianced clinical

derdRpbie IR I S oo b s o
et ISR GEk | 7, /09014308) and ot e Cand D

3R 33 08 o s IS S100 ki oing ditren
sob BB A P L L 8o iexsurprising

ioldei 995 7.,.624-633; N-colaou et al.
biolggisal 3@5%@&5‘2} 03T, GRS 09 b 8EeES taxane-resistant

‘tumors but also against MDR cell lines.

The derivatives of the invention can be obtained by enolization of 13-
ketobaccatin III and t;eatment with suitable electrophiles which can be
converted into the desired group. Subsequent reduction of the C13 carbonyl
and esterification with isoserine chains afford the compounds of the invention,
as defined below. |

| 7-Protected 13-ket0baccaﬁn Il is a very interesting compound as a key
intermediate to 12,13-isotaxanes (Wicnienski et al., US 5,821,363), to novel
taxanes modified at the 13- position (Menichincheri et al., WO9614308) and at the
C and D ring (Dubois et al., Tetrahedr._ Lett. 2000, 41, 3331-3334; Uoto et al,,
Chem. Pharm. Bull. 1997, 45(12), 2093-2095). 7-Protected 13-ketobaccatin III is

an important intermediate in the studies on total synthesis of taxol and analogues

‘(Nicolaou et al., J. Am. Chem. Soc. 1995, 117, 624-633; Nicolaou et al. 1995, 117,
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. 2409-2420; Nicolaou et al., US 5,504,222). Sone
nodi fi cations of 7-protected 13- ketobaccatin |1l have
woab@am2pRen reported, such as formation of hydrﬂ@ﬂﬁﬁﬁmymw&%

and oxi nes (anlchlncherl et »al ., W9614308;
Meni nchi ncheri et. al., Med. - Chem Res. (1996),
264-292), dlrect treatnment with OXIdIZqu agents
2409(%@%&?@@114% @trals U 5,504p222) Spmae madifieationstofa]-protected 13-
Tetrahedr. Lett. 1995 36(49), 8909-8912; or with
ketobacgan gl hgartalsq heendieperted Sugteras fosmationooh hydmazppes and
. 1985-1994). Reactions_of 13,14-enolization have not
OX1mg8 eﬁM@@@bmobéa ethalof WOIGAHP@S; Maninelyaehsst et ¢detMeds Chem.
n_bases have been discl osed §P|n0|roll et a
Res. fé??@h 8th), 2041292)1 digect tsep(tm}l wipexidgisg agcmts 4Bombardelli et
Tetrahedr. Lett. 1997, 38 4133- 41362
al. \XQ@érla%a Harriman et gl T éf Lethd 994y 86 49an89(a£-§9é3 or with
to a proc for the_ 13,14 enollzatlo
Carder ol Totegbadr. PO, ak(7n KS85-49P4)i Reaatipns of
ab‘e for further el aporation. DETAI LED DI SCLOSURE OF
13 121*190 iRRHERPrhaKe 110k be m@e%ﬂn&q’f@mw&]wmmmm rr@actlons

I I
in a{f{gs gavpg%?cge qeqr gse\gy{g?rl@qlpp xlelt Ial STctqgheder%tt 1&@5,@7(5?) 9365-
y Q0 - different fraom phenyl, R2
9368i3¥‘h9%‘i1 g@%n’f}?ffwefetéol » B84, #1331l 8%Y car bonyl or,
taken t ether vviflh R4, forms a carbonyl
h)si EQP a §gsthegnasppcsyfhe RMVQ%lqwmléaféri%a proggasnfor the
0 er.wth for t he roups peci fied
13=1.51n9w132?%%e%€ e Retebpbeaibndl oo @veraiemnediges sufficiently

Stab12e0 4/ 2*1%96615%/21 8121003/ 009866 - 3

DETAILED DISCLOSURE OF THE INVENTION

The compounds of the invention have the following general formula III

Ry

W° T
11

-wherein | o

X . is -N3, -NH,, -NH-R3, =CH-Rg, or -O-R; when Ry is different
from phenyl, | L

R, is hydrogen or acyl,

R; is C;-C4 alkoxycarbonyl or, taken together with R,, forms a
carbonyl, thiocarbonyl, SO, SO, group;

R4 is hydrogen or, taken together with Ry or Rg, forms.the groups

specified in the respective definitions of Ry and .Rg;
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R5 i s hydrogen or an al cohol-protecting group; R6 is
aryl, substituted aryl, heteroaryl, with the proviso

wa bmt/o24r0d s di fferent from phenyl V\,hen Xis - Peitdir2688/009866

is hydrogen, Cl-C4 alkyl, Cl-G al koxycarbonyl or,
taken together 5 with R4 fornms a carbonyl group; R9
an ac r hydr oxyam noacyl group. The conpounds of
foRﬁm alsﬁly WW%@M&I@&N@WWS of . ‘formul a
in turn obtainable by conversion of
13Rket ob’%\@631(>| ﬂtltUEéir a%lt ihgéeroagyl,f withulthe [prorzo that it is
OO RIREZ R5 OO0 HOOEO OOO-~O0O'T R4 OLTO
fi@m Fem DWW&W%{X 8R4, RLis an
ohol ecting, grou R2 is an acyl group or an
aI hol lsp]{‘ g od YIEC|15C4- akoxyoarmnyNg, takg, together
-NH2, - NH NH- NH2, -NH-N=N-Ts, 15 - NH N=N-Boc,
- N(COZR‘?")l f—@?ms-ﬁiﬂa?@nﬁsg'fpﬁpp t ol uenesul fonyl; R3
i s,Cl1-C4 al kox cafl or, taken together with R4
f ofs als %PB)S%?Y ng&y@a?leeﬁw g5oUPS2 group; R4 is

gen or, taken to h with R3 or R forns the
grg[] scompounds of forrgufa ffl can be prepared from compounds of

formula II, in turn obtainable by conversion of 13-ketobaccatin III derivatives

of formula I:

In formulae I and II,

R, is an alcohol-protecting group;

R, is an acyl group or an alcohol-protecting group;

E 1s -OH, -O-Rj, =N,, -Ng; -NH,, -NH-R3, -NH-NH,, -NH-N=N-Ts,
-NH-N=N-Boc, -N(C02R7)NHC02R7, =CH-Rg;

Ts is p-toluenesulfényl;

R; is C4-C4 alkoxycarbonyl or, taken together with Ry, forms a
carbonyl, thiocarbonyl, SO, SO, group;

R4 is hydrogen or, taken together with R3. or Rg, forms the groups
specified in the respective definitions of R; and Rg;

Rs is hydrogen or an» alcohol-protecting group;

R¢ 1s aryl, substituted afyl, heteroaryl;

R, is a C;-C; alkyl, 'aryl or arylalkyl group,
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.20 specified in the respective definitions of R3 and

R8; R5 is hydrogen or an al cohol -protecting group;, R6
wore4areyte substituted aryl, heteroaryl; R7 is BCXEPL063/009866

al kyl, aryl or aryl al kyl groug, WD 2004/ 024706

PCT/ EP2003/ 009866 4 R8 is hydrogen, Cl-C4 al kyI

Cl-4 al koxycar bonyl or, taken together wth

ém 4s bydsesen. Gi &»pa kxhé?carﬁég%xcafbom ﬁmtéﬂqemtogether

are useful for th atment of neoplasias of various

orWihiRs, iff ﬁr@érat?%f fO‘!Herrs of such organs as

O\r@{y breast, lu 5 _colon, brain, .as well as

¢ cempasnds af fOém&ﬂmIHsarériéﬁqf’él Fotothe, trpﬁtr%@ﬁp@ﬁn@@plasms |

of fornul ae | nd |11, cyl group is preferably
of variousy PHEHht mopawi@h fgwqdh QESANSAS PVHiYe dpgeasir lung,

enzoyl group_.optionally s tuted vvlth one or
colom)é7 gy asowedl as forg gatn@p.t@%qu epyagpRd saclanoma.

Jei: 8 o "’“y'%Mu&%fﬁh&nﬂ"iﬁé@ﬁ%ﬁséﬁéﬁgrn""s%’éerably a
straigf gF o4 @hchcgﬁﬁf elip P&% 2‘%/ gr pgggrg@%eagg? glowp optionally
subsyéw%gh Wl&h ﬁ{a@g o&rtygﬁgg%a(%yﬁg@@@éy'géﬁa& &b%/ Xy groups,
halogght: ARk St BRTEMDIY oo %Sxﬁﬁt{%ﬁ' B&#LS%IS%?e@Iwhenyl
subs %@@ﬁyﬁﬁiﬁogﬁﬁp&ﬁﬁﬁ%f&s&ﬁ aﬁﬁ%te?ﬁ & 3ot groups,
halogess: Beleraam e REtSAhln 2 n"ﬁhrsB% m#ﬁl "R onagaL; 7ror 3-
then's'rhc%rgg iR Enis SPefRiaRtyn et o et BB e i
prefelRbi 6 PoiOPyR it s E T G, apbi iR T, osichdsBlytiputed at the
am“p% é{' @‘?Pg%‘ﬁﬁpl’e% )g]hg gﬁq‘ﬂb‘ba\dk%&h@ élglllggg'gﬁs ‘E group to

gﬁ%ggﬂg%ﬁeséﬂ Weﬁtlbh cgélp\égnag%ﬁlﬁ%mg IT wherein E
is -OH, =N,, -Nj, -NH-N=N-Ts, -NH-N=N-Boc, -N(C02R7)NHC07_R7, =CH-
Rs, can be obtained from suitable 13-ketobaccatin III protected derivatives of
formula I through a process which is shown in the followling'scheme and
involves:

a) | -treatrhent with bases to form an enolate of formula IV, wherein M is ah
alkali metal;

b)  treatment of enolate IV with a suitable electrophile which can be

converted to an E group to give a compound of formula II.



10

15

20

5 Scheme R2.0 000 R MR2.O OORL ~ op 0 R5 a) \
Ob) HO OpHOOEO=0 ~0 OR4 OO ORE

WCRBI0624R% ~=pT | |V || Formation of enol ate pAT&PER3/009866
-a) can be easily obtained by 4reatnment of protected
13- ketobaccatin Il wth a base such as potassium

t-gﬁlom de, 5 potassium bis(trimethylsilyl)amde,

| i PAPEMEi i sopropyl amne in inert solvents such as
tetrahydrofuran or et hyl ether—also in adm xture
wi th Rzlbexarret hyl phosphor agi or

1, 3 di et byl.R8, 4, 5,
( DV, \e reagtio R
r 8y nmpesatu
Par t,id Pref er

et hers,d aGe als, et . eSS0
Starting=a3Fket obactatin I %@\gﬁ’ san‘?
obtai nBbl e fromthe| appropgiaté protected bac \rby
reaction with conventional oxidizers, as descrl bed in
literature. 15 7-Prptected 13-keto accatin I'1'l1 having
di fferent benzoate groups at the 2- position can be
preparef according to the hod by Gim et al

Am Chem Soc. 2000, 122, 43-5353). In the rgported

T BRI
proﬂe%téﬁsul%' ké’toﬁﬁ datin gT‘t wiff PIPRE 919 e@étﬁg%@ﬁgst 68lbxide,

conveni ent y used to prepare sim
potassium bis(trimethylsilyl)amide, lithium dusopropyl amine in inert solvents

such as tetrahydrofuran or diethyl ether, also in admixture with
hexamethylphosphoramide (HMPA) or 1,3-dimethy1-3,4,5,6-tetrahydro-2[1H]-
pyrimidinone (DMPU). The reaction is suitably carried out in a range of
temperatures from -40 to -78°C. |
Particularly preferred protective groups are silyl ethers, acetalé, ethers,
carbonates and carbamates.
| Starting 13-ketobaccatin III (formula I) is easily obtainable from the
appropriate protected baccatin by reaction with conventional oxidizers, as

described in literature.

7-Protected 13-ketobaccatin III having different benzoate groups at the

- 2- position can be prepared according to the method by Ojima. et al. (J. Am.

Chem. Soc. 2000, 122, 5343-5353).
In the reported examples, R; is usually fert-butoxycarbonyl (Béc),
triethylsilyl (TES) or 2-methoxypropane (MOP), and R, is usually acetyl, but

other equivalent .groups can be conveniently used to prepare similar

compounds.

According to the scheme above, in step b) enolate IV is treated in situ
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: oxazlmalﬁeoxyc

According to the scheme above, in step b) enolate IV
is treated in situ W 2004/ 024706 PCT/ EP2003/ 009866 6

wowoddnzetogct rophi |l es such as oxaziridi nes (€. d.pCT/EP2003/009866
N-benzenesul fonyl phenyl oxagi ridine,
N- benzenesul fonyl m ni t rophenyl oxaziridine and

itk RO T S St i SO RGEbgh TobSi Semy
fie. Ca?ﬁ § lgtagglﬂégn@%gﬁﬁgﬁﬁlr%ﬁéy glcgf}%‘%s?éﬁﬁi&e and
comGhR SRR A SRS, " e ncians oy
diazplogaiale a0 GlibeRsghfianadiahsBo) Ol o o tee azide,
t-bua?agg%'a Titdecs “q*e%sqgﬁ%&&%@%%mef ey lEhicsoeiey o give
shacdaude T of FartatL ERin B isrom JuHL Gl B SN =N-
Boc,t-ﬁmzﬁéﬁﬁ%@mﬁﬁ“g 3. oraduct by extraction wth:
T R
Whe‘ietd'f‘ ﬁvﬁ“ﬁ L ReAt a{@ﬁgmmm i IopTaingdy besides
cec B n RS REMARTR RN Spoihd Stk 5 s o
the (Za8hilih 3iaf be fip fa&a@'w.d(sae%f?ﬁ? Readionamaiglofd opheane of the
prodZiely! Ty o WGhidd WAl B8l 3 (20N da £H8 Me Corude

condensa i on

L A N——
ethyf ﬁé@t%te drﬂéhﬁ{z%oﬁgllls i 0% 8f)t&lH§d u?ﬁ) %n{g th; ufehatcttlg)ﬁl crude

group 1s 1ntroduced nal ura

in p&iérec{ﬁ}éh'cvs%gﬁnt%nﬂr%ﬁs&ﬂ/alﬂgnloB 51551%@ B tWIntanP/ dur)lder beating.

I"atin
t t b
The a@ﬂgéadtl?%‘é&%eeg is CHthBir?riE:é{dhgﬁ t%?t?ﬁ?gﬁ%r%%l%l crude gvlth protic

5, ROERPES il cﬁgﬁeéﬁ tygae t
age derivatives of fornula V %/DJL;%M Oléf}?o?h?ﬁ "BMPY or HMPA,

immRdTdtER2RA3f AAFRRM of the azide donor.

When ethyl glyoxylate is used as the electrophile, crotonic condensation
with concomitant closure of the carbethoxy group at the C1 hydroxyl group
takes place, to give an o, B-unsaturated y-lactone.

In all cases, diastereoselection of the reaction is such that the E group is
introduced mainly in 148 configuration.

Alternatively, enolate IV can be treated with silylating (e.g. tri-i-propyl
silyl chloride'), acylating (e.g. di-tert-butylpyrocarbonate), alkylating (e.g.
dimethyl sulfate or methyl iodide) or phosphorylating agents thereby

obtaining enol derivatives of formula V
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7R,p, RL; OORL OHO- p OO R6 T wherein R10
is acyl, alkyl, trialkylsilyl or phosphate, and R1,
WERD0HN¥76%6 are as defined above. 5 Conpounds Vpearkrabi3®09sss
be easily obtained by enolizati on of ketone of
formula Il wth particularly weak bases such as
triethylam ne or pyridine iR2.gprotic solvents such as
met hyl ene chloride, tglgiene or] motures thereof.
Conmpounds V can afford gonps: formula Il by
treatnment with el ectroph Nt abl e conditions.
10 The groups introduced at ahe 3 position wth the -
procedure described abovePani be Nt her transforned
to obtain other 13-ketobaccati n\F_I Pi\roderi vatives
functionalized at the 14- posg Fon. Thus, conpounds of
formula Il wherein E is -N(CO2R7) NHCO2R7 can be
converted in the correspondi ng, hydrazi no derivatives
(wherein Eis -NH 15 NH2) by decarboxyl ati on
acwakfiigg to conventional net hods. Conpounds of
formula Il wherein Eis -N3 are easily reduced to

angne —l\u;j%%, : Lve stens such as
tﬂ{p en%lEﬂpc%’sphl }1’2&1 ﬁawgggggﬂ?%%gbﬁté glr?iXHz- Pd/Cin a

SURL AR) angd® VaRtas Smayadsvef fornula Il wherein E is
-OH or -NH2 can be treated wth 20 carbonating (e.g.

caCbaipthids™VdaaPhRo B CoB¥aindd BYO i
t hi oigg)fdbongti ng (e%’. ?%%gggr%%)ll éddEB' m dazo 1eOn of ketone of

forndulh dp h@ﬂﬁeﬁ&%idﬁﬂaﬁ* hi 1Y Ibak ésg‘ Sucﬁ‘ga%nfrf‘etﬁﬁagnin%h!); g;ryﬁdine in

chloride or thionyl chloride to obtal n” conpound

srofraontluhessnengs 75105 IR o i

Compounds V can afford compounds of formula II by treatment with
electrophiles in suitable conditions. |

The groups introduced at the 14- position with the procedure described
above can be further transformed to obtain other 13-ketobaccatin III
derivatives functionalized at the 14- position. -

Thus, compounds of formula II wherein E is -N(CO,;R7)NHCO,R; can
be converted in the corresponding hydrazino d‘efivatives (wherein E is -NH-
NH;) by decarboxylation according to conventional methods.

Compounds of formula II wher_ein E is —Nj are eas.ily reduced to amine
(E = NH,) by means of reductive systems such as triphenylphosphine in
aqueous medium or H,-Pd/C in a suitable solvent. |

Compounds of formula II wherein E is -OH or -NH, can be treated wifh
carbonating  (e.g.  carbonyldiimidazole, phosgene or  triphosgene),
thiocarbonating (e.g. thiocarbonyl diimidazole, thiophosgene) or sulforylating
agents (e.g. sulforyl chloride or thionyl chloride), to obtain compounds of

formula II wherein E is -OR; or -NHR;. The reaction can be conveniently
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8 car}ied out in chlorinated solvents in the presence
of a base (e.g. pyridine or triethylamne) in a range

woabod/eapsr at ures from -40C to 70C. Al ternati vepg1/EP2003/009866
compounds of fornula Il whereig Eis -OH or -NH2 can
be al kyl ated with such agents as al kyl halides or

carr%ﬁiéiitaﬂiéh@%?ﬁqﬁaﬁlﬁ Vont3 Pt prosenice riqs Aces (fa. pyrdine or
triethY i) in %Trﬁngag??%ﬁggm% BUhato1d 1o 29%C.

NG SRR Gkt S S o
be %if ﬁ}’ °$ %&GR% gsgaﬁéfldmkdm on hqnlzyltﬂaolﬁrgm in the

ess |ch conprises: a) reduction of the C13
presgg?ggﬁwcq @Sle% corrpounds of formula VI O O 105 HO

éompounclQ OP formula II are key intermediates for the synthesis of
compounds of formula III of the invention. In particular, compounds III are
obtainable from compounds of formula II wherein E is -0-R3, -N3, -NH-R;,

=CH-Rg, and Ry, Ry, R¢ are as defined above;

1I II1

through a process which comprises:

a)  reduction of the C13 carbonyl to give compounds of formula VII

wherein

X is -O-Rj, -N3, -NH-R3, -CH,-Ry; |

Y and Z are hydrogen or, when X is -CH;-Rg, are taken together to form
a double bond;

and the other groups are defined as above;

b) esterification at the 13- position with derivatives of acids of formula
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O R6 VI wherein 15 Xis -OR3, -N3, -NHR3,
-CH2-R8; Y and Z are hydrogen or, when X is -CH2-RS,
wr0e4/028k@n together to form a double bond; angcifP2003/009866
ot her groups are defined as ab@ve; b) esterification
-at the 13- position with derivatives of acids of

fo : 4 706, PCT/.ER2003/ 009866 9 [|X to

gi \i/jg%ck?%‘-\pogu“ﬁo spé‘?&fgo?ﬁfﬂrﬁl Pl?ﬂ?o AOO--R5 R9 O XOO
R4 0 OO R6 VIII wherein g4, R5, R6, RO are as
defined above; 5 X is -0 - N3, hH—RS, =CH R8; c¢)
opti onal cl eavage of RS he\pr otegPior& groups. Reducti on
of C13 ketone of step @). Hed out with suitable
hydri des such as sodi umbg de, lithium
borohydride, tetrabutyl ammniums e ohydri de,

t et raet hyl anmoni um bor ohzy/dri @e, osgdi um tri acet oxy 10
bor ohydri de. The reaction can arried out in a
stoi chi ometric amount of r&fucing agent, although an
excess is usually preferred. \Eﬁ?endi ng on the used
reduci ng agent, the reaction carried out in

al %?][Ig%j:is, et hers, mxtures of alcohols and ethers or
i ne <8 vents, at tenperatures ranging from-50 to

OCR4, Rs, Re, Ry are as defined above;

X is -O-R3, -Nj, -NH-R;, =CH-Rg;

c) opﬁonal cleavage of the protective groups.

Reduction of C13 ketone of step a) is carried out with suitable hydrides
such as sodium borohydride, lithium borohydride, tetrabutylammonium
borohydride, tetraethylammonium borohydride, sodium triacetoxy
borohydride. The reaction can be carried out in a stoichiometric amount of
reducing agent, although an excess is usually preferred. Depending on the
used reducing agent, the reaction is carried out in alcohols, ethers, mixtures of
alcohols and ethers or inert solvents, at temperatures ranging from -50 to 0°C.

C13 Esterification of step b) is uéually carried out by action of

carboxylic acids, or the corresponding salts, of formula IX

R11 O

™o
>

wherein

Ry and Ry3, which can be the same or different, are C;-Cg alkyl, aryl, or

heteroaryl;

Rz 1s Cy-Cq alkyl, aryl, heteroaryl or C;-C, alkoxy;



C 13 Esterification of step b) is usually carried out
by action of 15 carboxylic acids, or the

WO eanrespondi ng salts, of formula I X 0 Rl~ 1 O PCINEP20@A09866
R12 O R13 I X wherein R11 ankh R13; which can be the
same or different, are Cl-C6 al kyl, aryl, or

oB P s i BRI R BBt ro o Badioitiqel (e
s LSRR e SOM AR iy Ot
knowt TREMOGT BF PREXsificRien (ht"The 13" ToosifiBBy'Br o7 yptected
bacc;tirPgﬁt%ﬁ]LEf%olp §19caée's§'fullfa'lu§&f al so be successfuljl y g

;J;; ) Rjtrj(:tec |div§ g_rau%s :n s_t\fprc) are;ger:{ove un er.
L T T

R e e A

L?&fgp'rtﬁﬂglasrgggé(}? @ LB 1R %%Eﬂégfé?gﬁ% Of\l-k%%{@%t\{fllfsoserine

_ lons Iifustra he exanp

derivkti®edSt forfRAYES of formula X

m

ﬁ\o N OH
C;iOMe
MeO
X
10 - In this case, coupling with compounds of formula VII under the

conditions illustrated in the examples yields compounds of formula XI

XI
which by selective deprotection at the 7- position afford compounds of

formula XII

15 XII



0O AORR OOO OXO O R4 OO0 TO O MOR6 X

whi ch by sel ective deprotection at the 7- position
woedoh4od7@onpounds of forrmula XII O AO 0 O OpcT/@rshoX009ses

O O R4 OO0 OIT MOR6 1p1 XII WO 2004/ 024706

PCT/ EP2003/ 009866 11 which are subjected to opening

?,g\?ffrlmﬂﬁa%ﬁlz?ﬁlg%ge%ortiono%{petﬁow% (gtl éqec%%%g[x} Sn_eozging, to yield

-compounds of formula XIII

X111

wherein
5 X, R3, Ry, and R are as defined above.
In case C13 esterification is carried out with the carboxylic acid of

formula X, C7 deprotection is preferably effected before opening the

oxazolidine.

Derivative of formula XI wherein X is -Nj is particularly interesting, in

10 that it is an useful intermediate for the preparation of compounds of formula XIV

wherein
“Rs is hydrogen, acyl, alkyl or, taken together with R4, forms a C=0,
C=S, SO, SO, group;
15 R4 is hydrogen or, taken together with Rs, forms a C=0, C=S§, SO,
SO, grdup;
according td an alternative preparation process to that described above,

comprising:
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R4 0O-To OR6 XIlIl wherein 5 X, R3, R4, and R6 are as

defi ned above. In case C13 esterification is carried
woQuéydshide the carboxylic acid of fornula X Gicr/EP2003/009866

deprotection is preferably eff{ected before opening the

oxazolidine. Derivative of fornula XI wherein Xis -N3

is particularly interesting, in 10 that it is an

‘a) ygefluctionodithe didassidoogroupetopgizg nammponnds of SomoukadsV

of formula XIV. 0 0 0 N\HOOOOI OHR3-HO=0 R4

'O R6 OXIV wherein i s hydrsgen, acyl, alkyl or,
taken together with f orgrs CD oC=SR5 SO, S
‘group; 15 R4 is hydr t gt her with R3,
forms a C=O C=S, (8 gpPu! ding to an
alternative prepafation pfoce descri bed

above, conprising: Y
12 a) reduction of t¥

XV

b) optional treatment with an acylating or alkylating agent to give

-compounds of formula XVI

MeO

XVI

c) cleavage of the C7 protective group and opening of the oxazolidine to

give compounds of formula XIV.

In the formulae XIV, XV and XVI, R3, Ry, Rs and R¢ have the same
meanings as defined above.

For the envisaged therapeutical uses, compounds of formula III will be
administered in the form -of suitable pharmaceutical formulations, mainly
through the parenteral route and at dosages in principle similar to those
already used for some time in clinical practice with commercially available
taxane derivatives (Paclitaxel and Docetaxel, for example).

The following examples iltustrate the invention in greater detail.

Example 1

7-Boc-13-ketobaccatin III

A solution of 13-ketobaccatin IIT (1.10 g, 1.9 mmol) in CH,Cl, (0.5
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O0OHNOO O R4 ~00 OMORG XV b) optional
treatnent with an acylating or alkylating agent to
waQopg024aenpounds of fornula XVI 0 AO O RS O HOrEpbds/o09866
O R4 O OTOMOR6 5 XVI 18) cleavage of the C7
protective group and opening of the oxazolidine to

ng. %M”ﬁ?gﬁ%@f%tﬁéor gln%xll;%\héopﬁgﬁg )%Haf@geg@ﬂatlon

o SRSt e T ALY, R e

HL @?ﬁ?@nﬁq AR BT LR ﬁuﬁ-%gné?é o womalbate added,
| t.i

e B 5B T AR PG 5P 00

<16baéﬁpﬁe€f? bS8 SR 3514%5"" iﬁq%ﬁ%ffq ei?i’i%iéfer hdhouss, then

sonlgERY | PO B aps B PR Rufe. The oty residue i
dlSS%)%Vé((ftH? %afﬁaﬁéaohé/]wét%r 1rgixgtmél ( ?O nrHEB .)anldnle%?JZ%°&OfOSr about

16 hours. The precipitate is filtered, washed with n-pentane and dried to give
1.12 g of of the title product. Chromatography of mother liquors affords a
further 0.12 g of product (SiO,, n-hexane/EtOAc, 1.5:1.0). 1.24 g of product
are thereby obtained (1.81 mmol, 95%). [a]p*’ = -35.6° (¢ 1.05, CHCL,); IR
(CDCls, cm™): 3483, 1731, 1676, 1371, 1274; '"H-NMR (CDCl;, 400 MHz):

8 =1.20 (s, 3H, Me), 1.22 (s, 3H, Me), 1.47 (s, 9H, 3Me), 1.76 (s, 3H, Me),

1.91 (m, 1H, HB-6, J, = 10.4 Hz, J, = 14.8 Hz, J; = 2.0 Hz), 1.92 (b, 1H,
OH), 2.17 (s, 3H, Me), 2.19 (s, 3H, Me), 2.20 (s, 3H, Me), 2.64 (m, 1H, Ho-
6,J; =72 Hz, J, = 14.8 Hz, J; = 9.5 Hz), 2.66 (d, 1H, H-14, J = 19.6 Hz),
2.94 (d, 1H, H-14, J = 19.6 Hz), 4.02 (d, 1H, H-3, J = 6.8 Hz), 4.09 (d, 1H,
H-20, J = 9.0 Hz), 4.32 (d, 1H, H-20, J = 9.0 Hz), 4.94 (d, 1H, H-5,J,=9.5
Hz, J, = 2.0 Hz), 5.39 (m, 1H, H-7, J;= 10.4 Hz, J, = 7.2 Hz), 5.67 (d, 1H,
H-2, J = 6.8 Hz), 6.57 (s, 1H, H-10), 7.44-7.50 (m, 2H, arom), 7.61-7.64 (m
1H, arom), 8.30 (d, 2H, arom); '>’C-NMR (CDCl;, 100 MHz): § = 10.7, 14.0,
18.4, 21.0, 21.9, 27.9, 33.1, 33.6, 42.7, 46.7, 57.3, 72.8, 74.7, 76.3, 76.5,
77.4,78.7, 80.5, 83.4, 84.0, 128.9, 129.0, 130.3, 134.3, 141.0, 152.4, 152.5,

167.0, 168.3, 170.3, 198.4, 200.5. Anal. Calc. C34H44013: C. 63.15; H. 6.48.

Found : C. 63.39; H. 6.60.

Example 2
7-TES-13-ketobaccatin ITT

13-Ketobaccatin III (5 g, 8.5 mmol), triethyl silyl chloride (3.6 mL,
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WD 2004/ 024706 PCT/ EP2003/ 009866 13 mnl) -at 20C i s-

added with carbon tetrachloride (14 m). Parti al
wopb@mzpiosati on of the baccatin derivative takesI/pPaD009866

Subsequently, 1-nethylim dazollg (23 L, 0.28 mml) and

di -tert-butyl-di carbonate (1.03 g, 4.7 mmvol) are

214288, 2 00038 SRR BUEP SUEHL 51 F . 4 ) ae
oo R s TP LIS A0 TR g under
siee RS B AP R BRAHE, m ShRPE oy pouring it n
o 2RISR PR, ARSPPATTIR BN phab S St EA Srracte
w9 PABIGE) S PSSRl TR Lo with brne
ol S s o s S8 S0r SUHBle 3 somvent i
evapjlogg%d %‘f;ﬁﬁén& %ﬁ%%%tﬁgoégﬂl%% 8vs31h1§ Zigsiﬁﬁlsi(s gigr:ecglpq, in the
subsga’ eWé#e% W%F%u%)chpﬁ’r_@aéfdn\] i{b@f%ﬁkogﬁﬁgg S_:ille,i(_-écOEt
1,509 R Lo B et 19,8 31 4, 70, 0.0
098t g e, O, 08 ar et P 2 By et 155, 1.9
5 SHE M, TGP 8 e g 022 By 90 g o
on 2ot fo 3L 4285 s JF St (RS,
9SG 11, 85 Abo i W gl Sl B 7

aron), 7. 61- rom,
H), 433 MR ACEC )3 (43 = 19. 114. : 10
) 21. O,M/El. g@z@ﬁb@%’@%é&’ej} 4%.@7,1%’627ﬁ)’56/'.]6§, (JS721.I§: 10-H),
7.5274, J=6. 1523, B9),5.64 (¥ -.A46.781%, BH, 8, : 0

1(28. 9, 129. o,@iso. 3,z 134. 3,1%14%3 %115(2@1@& J??gfts,l'l’m’ Bz).

16Ex8mpl68. 3, 170.3, 198.4, 200.5. Anal. Calc.

C36H44013: C. 63.15; H 6.48. 25 Found : C. 63.39; H.

6. DAB-Azido71-Bot-13-Kdtobadckgharpccatin 111
13- Ketobaccatin Il (5 g, 8.5 muol), triethyl silyl

chAosoldeion3of 7WBoc- MOk2EHRatR0AT ROTI 4520 @3 HGARRA) in THF
(1.8 mL) and DMPU (0.8 mL) is added in 2 minutes to a suspension of

potassium ferz-butoxide (0.064 g, 0.568 mmol) in anhydrous THF (1.5 mL) at
-75°C, under nitrogen stream and strong stirring. After 15 min, 0.063 g (0.33
mmol) of tosylazide dissolved in 0.7 ml of THF are added in two minutes at -
75°C. After two hours, temperature has raised to -50°C, the reaction is
quenched by addition n of 0.057 mL (1.00 mmol) of glacial acetic acid.
Temperature is slowly raised to 20°C and z;fter 19 hours the reaction mixture
is diluted with 15 ml of Et,O and extracted with 10 ml of a NH4Cl aqueous
saturated solution. The organic phases are washed three timés with water,

dried, filtered and evaporated under reduced pressure. Chromatography of the
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14 21.4 mmol, 2.5 eq) and N-nethylim dazole (2.73 ni,
34.3 mol, 4 eq) are dissolved in . anhydrous nethyl ene

wacigoiqdes (25 nl). The solution is left under pstjgphdddBoosces
for 1.5 h at room tenperature,sthen quenched by
carefully pouring it in a 2M NaHSO solution (25 nli).

residilg (B0 oA i had - §?@§fﬁ‘?§ts ERES 200 msins0%) of
the Yte” pRbUF S oRE o forodhe 5. 0B35S kil aBr2s CHNMR
(Cofii o Mfidigi oLt seﬁfﬁﬂrlvﬁﬁu Pl A M 1 .4‘375%5%% 3Me),
L 81?%88’*&#6%&3@@ 4T HG-05 e 2 cﬁ? P@ng——f -slé&'ﬁz @’3@014@ Hz),
21906 3, M7 %9 (S 3RMs 22415, T\ 263 (m. o8 Hio-6, ) =
72 %"'Z'zsp (?)9 612,07} C}E 057 %’Pléds( o h$m3%9§ 13 TH 113, 6.8
Ho) S0 B 2Y ) qas sy 4656#01#% 0 b B0, -
.4 25 fodyte, ehme3 7=B0dr13, Do by a7 (. 35087, -
10.8, 8z, mﬂ? RARCEINEY &ﬁﬁc‘éi%.% ZH ﬁ%@mﬁ?@%ﬁ £1-10), 7.48-
752 RE° 2 SRR vy TEL ey G2 o b "2 warom);
e %’@%‘S“ﬁ?&?&"flrﬁ’ﬁ%‘q& SfEsTid %1‘18%%’5‘ o 218 a5, 337,
BT ST B S I TR B ko bda 008354 837,
129.f mﬂEzarl%oa@d?%'ln if3408 M Byt 315%&0& 42058 T 0. 196.6,

hours terrperature ’has ‘r’ai se

199 ueedlet Ay @, L0, P cof5995@5§ g gyl F%%Ing‘ml;) s9081; H, 5.85.

gl acial acetic acid. "25°Te ure’is’s

MS b 20521 @EI@C o s7hberyr ti gygpXxture is
di | ut eda(lvlt‘/lqt h 15 43§9E1§O aer? g??rléct é)gbvm th .10 ml of
a PkHfdplequeous saturated solution. The organic
phases are washed three tinmes with water, dried,

fil4-eliadonBRuaBUAbBAcHINE” edygpd pregsyye. B (1-p-
Chr omat ogr aphy of the WO 2004/ 024%2 PCT/ MOS/ OOb%EPG(lp

toluébesulfonyl)triazenyl-7-Boc-13-ketobaccatin III

A solution of 7-Boc-13-ketobaccatin III (0.03 g, 0.04 mmol) in THF
(0.7 mL) and HMPA (0.2 mL) is added in 2 minutes to a suspension of
potassium ferz-butoxide (0.013 g, 0.04 mmol) in anhydrous THF (0.7 mL) at -
75°C, under nitrogen stream and strong stirring. After 15 min, 0.013 g (0.07
mmol) of tosylazide dissolved in 0.2 ml of THF are added in two minutes at -
75°C. After two hours, and after temperature has raised to -50°C, the reaction -
1s-quenched by addition of 5.0 ml of a NH4C1 saturated solution. Temperature
is slowly raised to 20°C and the reaction mixture isv diiuted with 3.0 ml of
Et,0 and extracted with 6.0 ml of a NH,4Cl aqueous saturated solution. The

organic phases are washed three times with water, dried, filtered and
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| 46.gul%¢616<$5b¥ agdit i-ph 50f 75.00 Ff 0f 7 N @t.%,s,%’éatﬁﬂph

resi due (Si 2, n-hexane/EtOAc, 1.7:1.0) affords 0.080
g (0.120 mmol, 50% of the title product. IR (KBr,

WOCIb 24766976, 2935, 2122, 1731, 1272; 'H NVR pEPEP3003/009866
400 MHz): 8 = 1.01 (s, 3H, Me)yg 1.22 (s, 3H, M), 1.47
(s, O9H, 3Me), 1.81 (s, 3H M), 1.96 (m 1H HR 6, J1

evaRpifiet, Uie} deduged pfssust ¢ ramateptapby ob g resHing (SiOs, 7-

hexhBPrge. 157305 afrous ol (o0 ot 545 of T-mpe-1 ¥:diazo-

13-REiBBncchiiny J1E) ) ahis” gl 3 Thablueibinifonsbrlazept- 1 Boc-13-
ettcgndit (o34 g, 38 minof §%§>a;7sla§3§6n“%§ufr%w?f tiagpers.
7. 7. H, y - 7. LH, ,

5 4381988 B OGY s Krahgecdrm ARNR (R S b IRB 100, 2082,
2933528955f781. §656165.427%5 B cBtg 4GB Mrayel £1.23 G
. 0, .5, - 2 9 130.0, 134.1, 138, 8,
3H,§g1§9,5;.§%5§_, é?illgg@zl,’f-éﬁ%fz , ;8%?,, 31152(%,, 3, b, o2 m, 11,
Hp-85% 1 1R Pl 02 R o <340 Han 2otk i Mo . 388,
Meﬁizl?%? L5 g&%s%%géip&ﬁﬁﬁ%‘?ﬁ 1™ i o 0 e = 140

i _ 7. -].3- [ L1

Ha), 3 G Y8 SRS 1 I, ﬁﬁfﬁ%o?%%ﬁ%b%géﬁf‘lﬂ, H-

RN T . A (0. '

20. P34 M, %@% 6 B %39-%%&% =Ll S4t 6 e, 1y,
- [ Q1 . [ TH
JIZt(86$ ﬁg;f?g't—fgggg{éz, g_‘n%’ep?’m p ’nbs%&egﬁ?q%?g&sf’r(éngﬂ H-10),
748739 (B 27 oS0 7B 7. B8 Tht, 194 Seci), FILR 48, (4. 2B grom);
PCIRUH RETSCL; IREMAE 11O 89 1% 7 208 BT3P0, 590 335, 43.0,

tenperature’has rai'sed to reactTo
soluti‘on. Tenperature’ is $lowy raise andt Phe! 28-3;

129716280 i40n1 3% 5t ur4g i S 1disl Pt 6o\ t 1 B30 f178£0
extracted with 6.0 nl of a Nl—ldc*hgaﬂelorgugégj’sgt?'?r'ét égm'q’ 200.3.

And#toCuld. @y HIE,00): 426 6. 8ah 3B 65 08! h e,
na o0l O U, 051 05066 8913555081 £ VRS 407S 14193, S mz

TIOUERABI00RR8 MO T BOTLUTED. etlcsd
14-f3-(1-p-toluenesulfonyl)triazenyl-7-Boc-13-ketobaccatin II:

'H-NMR (CDCl;, 400 MHz, 21°C): & = 1.26 (s, 3H, Me), 1.29 (s, 3H, Me),
1.43 (s, 9H, 3Me, minor), 1.46 (b, 9H, 3Me, major), 1.54 (s, 3H, Me), 1.67 (s,
3H, Me), 1.85 (m, 1H, HB-6, J; = 1.5 Hz, J; = 10.0 Hz, J; = 14.0 Hz), 2.05-
2.18 (b, 9H, 3Me), 2.86 (m, 1H, Ha-6, J; = 7.0 Hz, J, = 8.0 Hz, J; = 14.0 Hz),
3.98 (d,1H, H-3, J = 11.0 Hz, minor), 4.10(d, 1H, H-3, J = 10.8 Hz, major),
439 (d, 1H, H-20, J = 8.4 Hz), 4.61 (d, 1H, H-20, J = 8.4 Hz), 4.87 (s, 1H),
4.95 (d, 14, H-5, J; = 1.5 Hz, J, = 8.0 Hz), 5.34 (s, 1H), 5.51 (m, 1H, H-7, J=
10.8 Hz, J, = 7.0 Hz), 5.78-5.88 (m, 1H, H-2, major, J = 10.8 Hz and 1H, H-2,
minor), 6.42-6.46 (b, 1H, H-10, major), 6.46-6.50 (b, 1H, H-10, minor), 7.28-
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hexane/ Et OAc, 1.7:1.0) affords 0.080 g (0.10 mmol,
459 of 7-Boc-14-di azo- 13-ketobaccatin Il and

wolb043e206p-t ol uenesul fonyl ) tri azenyl - 7- Boc- 13- per/EP2003/009866
ket obaccatin Ill (0.025 g, 0.928 mmol, 13% as a 3:1

m xture of tautoners. 5 14- d| azo 7- Boc 13- ket obaccatin

73%#@42 881 47,54 4, 2RO 63740 (oKL, seom), 7.79-
7824215 s S g AT BH.”E’ 1H§‘.8 6 1= 1

a-l-eOSHZ :14OHZ) 218(S 3H, Me),
2 H M), 2 22 (s, 3H, Me), 2.63 (m 1H,
(dlgﬁﬁ%lll_“gg Boy” ﬁ‘j‘%fzbg@o tip I_HL,S 20, 9= 8 4 i—IZ)Af: >
4. ép ﬁélut ipg Qf @L %} rng(} _Oé%ém% c’)flﬁl.ﬁl?fqz%gé 7%5'%%35)31@%(%@:(:%&11
IIT i 21'51111H 1565 13Ojaceto;mtbfgle7wgtg;r(1ﬁ1 aéi,qd g/,lM 01;8 g2(070§gn(1m1) of
trip%lﬁl&%&u&% ikoft%&%%vé drgoufs 2'2%?01;1,3%@2&'\/15@ (gggggcentrated
s, Sodg e hwlt 10,
hex%ﬂ%Eé@Aq:A'%aé} 1 (%}a§£e§d&%)6(z§é ﬁz(éll% 072}%;)1&4 tlé Hie product.
IR ERAonS 33905108 é§§§529é’§o'1§261]1417§;3(%3 1650, Hrnmr
oSy TIP3 UL W v
1844234 M ﬁ;& M ¥edm 1%14‘k§3 %S!H o o A f@’s Hg; S ol4 4 Ho),
O Dl i -
70,5 Sy 103906 E R, ST . .
Hz) i 14, 135, .36, 9d= 814"H%j‘é%03f?_§d %5145{'2% T%Af_ﬂg?,”ﬂw «,

1H, EEJ75 5]542;7 IJHz ﬁ o %*?gzj, §410(§m éﬁ78H578g, %E[z J, =172

H 10.8 2 .
z)H5286 @,1 OH, OH_zma]Qor)m 20 é*ﬁtgot!.z b1H1{§,1”g{))1&.9¢ﬁ47ﬁg§)é§, 2H,

2 4247736 P 98/6 { . :
aronzl)r o% 5/33;72(233 (71Q5417!(1m Eﬁlﬁﬁa?}g%ﬂ 5, g@, 7:.2133{8 {1%0,}1%?_‘( "Wngt? Calc

CssHuysDI03: T. 89:7F. H26(48. Rdtndey ©0k1. 88),%@; 8430 (d, 2H,
" Erample 6

14B-azido-7-TES-13-ketobaccatin III

A solution of' 1.40 g (2.0 mmol) of 7-'I“E‘S-l3—ketobaccatin II in 7.5 ml
of THF and 3.7 ml of DMPU, under nitrogen stream, is added with 5.2 ml of .a
1.0 M solution of potassium ferz-butoxide in THF at -78°C in two minutes and
under strong stirring. After 10 min, 0.70 g (3.6 mmol) of tosylazide dissolved
in 5.8 ml of THF is added very slowly at the same temperature. The reaction is

quenched after 1 hour 30 minutes by addition of 0.5 mL (9.2 mmol) of acetic

acid. Temperature spontaneously reaches room temperature. After 24 hours,
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Exanple 5 143-am no-7-Boc-13-ketobaccatin Il 5 A
solution of 0.04 g (0.05 mol) of

woldopddstss- 7- Boc- 13- ket obaccatin 111 in 1.5 m p@i,Ei’xz(ﬁ);-,/OOgs“
acetonitrile-water is added wggh 0.013 g (0.05 nmmol)
of triphenyl phosphine. After two hours the reaction
m xf.ure lS conc ntr

the A URRABI AN GRUIAew WsP ARl pEEEE0 nd GeRaied BrigAS0 ml of
a N Giagntody g&'rt%rqt%é%%ﬁé) The560lsing or s phSEy are washed
thre%L gfrg%%v‘}ﬁ;e;b?ﬁ dzged(l 391‘5%1'9'(1 , o&égcg%tgd ug)%%r g‘/lf;/%;l(,:e(? pressure.
Chraipatpaigphy gof tHe 5 &c}n’ peheine R ACE S, | 1,6:077:0.4)
affoq&_'solgﬁi gjél @&@olkt%éyg/e(gf the i St]_quro @8'1_%;8{@%#01:11'1) 3600-
3104, 335802878 2, 1T3p, ggﬁ(bﬁu‘lwl 3 el wbf Mi): 5 -
0-591111%519&1?4, E%Ez)agt% ﬁEl,} 9:%2__ )p'1 -qié)(s @HSMHZL, -gﬁ,(SH-ggi,: Me),
17265 AL ML 3R W il i 22 B h s 1.7 B, ot 2 Ho),
2.199@@@@?@#36_2@%%%%%(szgéHf'MS 4854 U4 1Gi6, 7, =
6.7 Yo B 5 oot T T4 R Bk Ha O ¥ Gl A st =67
ONCh S é‘%‘)n{ FéDMDZf 6“4‘7'?? (fl GRB9D. 3HEEE, 4kt w0,
=3 %e%@r bétsj?ggng st1 rr| hg Apt AN% mz%ﬁézﬁ?ggﬁﬁﬁnﬁ')s Ji=
2.0 Bla, B3 00§14, SR i t%r?piﬂﬁt@eﬁg%léﬁ?e@m??ﬂﬁq 10, 7.47-

754485 es‘%?rz%g???s £ T hBmE s 870 D St alets e
NMZ%@?W‘&S@%@?E@ 565, Gooads" 1%% R 2L 32k 340 374
43 4 S4§“7' l5*9‘é‘e§9I 8% tsh B05 myoof % 30 7@“? 9%t a§£r§d g gh é@ 011292,

HACl “aqueous’ sat urat'ed soluti on e resu ting
1290J 99314@ preees 13ea Wagher 1501ee1§0es 98 §N 1593 Anal. Calc.

dried, filtered and concéntratéd undér reduced

C37Hi N Si: C, 60.06; H, 6.68. Found : C, 59.87; H 6.79. MS (mz) 740.0
(M" calc. C37HaoN30y,Si 739, 9), 700.2, 621.0, 242.3.

Example 7

14-diazo-7-TES-13-ketobaccatin III and 148-(1-p-
toluenesulfonyl)triazenyl-7-TES-‘13-ketobaccatin 111

A solution of 0.22 g (0.32 mmol) 6f 7-TES-13-ketobaccatin III in 3.5
ml of THF and 0.6 ml of DMPU is slowly added, under strong stirring, with
0:8 ml of'a 1.0 M solution of potassium tert-butoxide in THF at -78°C. After
15 min 0.11 g (0.58 mmol) of tosylazide dissolved in 0.9 ml of THF is added

with a syringe'at -70°C. Temperature is brought to -50°C in 20 minutes. The

reaction is quenched after 1 hour by addition of 4 ml of a NH4Cl aqueous
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Chr omat ogr aphy of the residue (Si 02, _
n- hexane/ Et CAc/ Et 20, 1.8:0.7:0.4) 5 affords 1.12 g

WdZI'O-BOM| , 760/() of the title pr oduct. IR (KBr PC’?/E}’%Q/009866
3600- 3100, 2956, 2878, 2117, 14730, 1370, 1238; 1H NWR

(CDC13, 400 MHz): 8 = 0.59 (m 6H, 3 CH2), 0.93 (m
satafitecBBhgigh RerferaBitesl§ bradieh o t0-Eothe Féapsion e is
diluséc& w@x 3 51%1? g% Eg@ angzex]tgacgad (\fﬂ% 12|_Np%)l leﬁ%ﬁﬂ Sa}qu%glﬁs_saturated
solufn "Phe” ofednipyishadés are' WaShEs thase dmey with HOg piried,filtered
and godhqhrara {indeh refce] Prbsspireq {tokpatogpaping of ey residue
(51l PRpeSangB108eg 2, L Daarg 087 eitoaky muvok 0°3) s 7-TES-
13-4 BRI Bhcalie T @ 062 s o Ry 2999 e 97 13-
ketos§4 (153 luchBs difoly))Gladigyhbasgagh Wiash tagiomina saixture.

2l s 3y SR B ton, 05,
288 TR 1625170, b 70 B-RBam G, G0 s 8 - 0.57
(m. 080 T 1Ay Gt P TR AR 5 TH1 Mo de28 {5038 Me), 1,65
T LT R R T T TNT
AT AL (8 A28 HEE LT -
i, 5058 B - 042 A SR ML SIS RY 5 0 1.
20, 46 $8 FzNA 33qh, 195¥.201 e %i.ggg_)yg}g% o018 T2 I 5 e,

is added with a syringe at -
J, =t6.0ughy, 4.92 (809G, 520, o vt gs. jTheg 7rgactd en dss P
’ quench}ed afi(er 1 hourgby jz]acl?l'dflzlt%f ‘c{‘?}h‘g%jﬁ?rf’ 5(5?Ha¥lellﬂdH 2,J
7.2 Haye®ds (WO1B0WY10247 26 -PSH GR298/ 6 ) rate

sol uti on@DTen'per at?ur eis br%ﬁ’g%@’tagg%gt?'stbﬁg’%gctﬁghgmm)’

8.10r8 20u(& DH, atbmyi EWC-MMR ICCRS . eXi ract
with 2 m of Nill—]l)MC] aqueoug sat %Faﬁ%wgg?'u?%nﬁ%ﬁ'ﬁ@“h 14.4,

18.9024adyi 22.phasds 3914 486had.9, 15 Re, 50 ET Mty 266 ¢1r1€9, 79 5

filtered and concentrated under reduced predsuré€. ’ ’
80.6Ch¥ant Gl apHRsd, 12e.0;e530.2¢ 130.4, 134.3, 140.4, 146.4, 167.0,
168.9, 170.3, 183.9, 200.6. Anal. Calc C37H4N-01,Si: C, 61.31; H, 6.67.
Found : C, 61.39; H, 6.75.

143-(1 —p-toluenesu'lfonyl)trz'azenyll-7-T ES-13-ketobaccatin III: IR (KBr,
cm™): 3600-3100, 2957, 1728, 1625, 1615; '"H-NMR (CDCl,, 400 MHz, 60°C)
relevant resonances at: & = (0.57-0.64 (m, 6H, 3 CH,), 0.90-0.96 (m, 9H, 3Me),
1.34 (s, 3H, Me), 1.44 (s, 3H, Me), 1.45 (s, 3H, Me), 1.89 (m, 1H, HB-6, J, =
3.3 Hz, J,=10.8 Hz, J; = 13.9 Hz), 2.06-2.10 (b, 3H, Me), 2.10-2.14 (b, 3H,
Me), 2.16-2.18 (b, 3H, Me), 2.39-2.44 (b, 3H, Me), 2.58 (m, 1H, Ha-6, J, =
6.3 Hz, J;=9.5 Hz, J; = 13.9 Hz), 3.80-4.02 (b, 1H, H-3), 435 (d, 1H, H-20,
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5 (Si @, n-hexane/ EtOAc, 2.1:1.0) affords 0.092 g
(0.13 mol, 40% of 7-TES- 13-keto-14-di azo-baccatin

wol2bds/@fbe0. 062 g (0.07 mol, 23% of 7-TES- 13- pc1/EP2003/009866
. ket 0-14B- (1 p-tol uenesul fonyl poriazenyl -baccatin |11
as a tautomeric mxture.

- S Rh QSRS 4l b 7 i 1z,
AU T o8l B £
5125539 0 15T g, LD 16 L2 ), ssob b 1
10), 75247530 §inty 2L g )%/?627@??{@%#?@0%}*67}5837.:@2(; 1H,
wor 2685288 o2t st A7 @ PRy won Sidkctopor,
100 ’z) 5“%91 a(xﬁ re%pﬁ%géezs of E{\e ﬁ@opg?ut(gngb af S5 81é CI-?Z, minor),
6.1 [ g7 i) 584 %m?éw?w {GeMarmoisy 51123, 21.7,
2185790 38, 91 §235T1 588, o785, 10 ks hads, 127.5,
12032 g 95008 Sy R 1185 B O1s 1 oy R 1707

0 Anal . Calc C37H48N20L1Si: C, 61.31; H, 6.67.
202% 9938 C, 61.39; H 6.75. 14f-(1

PRERBIEs oY 0 500, Zgzsf 1728, 1695, 1615:
WWW?@%"@W@@C’ ehora o gaonances ot
(%ilﬁé]gﬁi ofld ?_@/EQ '(_%%gdﬂjﬁgl‘) gfgl’léh/b’_%zid%%‘ri‘}?(l%%%?baccaﬁn
7 0k 0 3 bbby 4 88 o

sodlwﬁi bc?roa?dfl@e %1'1" syhigf 6 %rho]ﬁﬁ EL%OHE %xé Fgaeﬁ is'iﬁmg‘] §tirring.

402

Teniﬂ‘e@@burmé?&ﬁﬁﬁggﬂglgf riisdd ﬁﬁzg@%d(gg%?ﬁgr 74;%(3# ;tb?%ra(/'tion is

queﬂ(ﬂwcdl’g_? 8ad'ditzlol;i?of z n§} §f 'ﬁ'éétlc ‘hcﬁp aﬁa '%ﬁrltt‘ictgh 1@)«3& tirg%? with 15
2 0]

ml éf" et ?8)5ta$g (212167153 ar%ifn p}é;?_lsesa%%m%lri;g%fiﬁgtegéﬁ ?%& eéf_#orated

undg’; %Hnigmceg ;gr%s%m?g C%H&f’oﬁlééﬁoéraa?%%%f tllge éhrde %é%d g:l?éiane/EtOAc,
2.1:1.0) affords 0.33 g (0.44 mmol, 70%) of the title product. IR (KBr, cm™):
3600-3300, 2956, 2881, 2112, 1728, 1371, 1233; 'H-NMR (CDCls, 400 MHz):
& = 0.59 (m, 6H, 3 CH,), 0.93 (m, 9H, 3Me), 0.98 (s 3H, Me), 1.24 (s, 3H,
Me), 1.71 (s, 3H, Me), 1.90 (m, 1H, HB-6, J, =2.1 Hz, J, = 10.7 Hz, J; = 14.2
Hz), 2.18 (s, 3H, Me), 2.20 (m, 3H, Me), 2.34 (s, 3H, Me), 2.53 (m, 1H, Ha-6,
J; = 6.6 Hz, J, = 9.7 Hz, J; = 14.2 Hz), 2.82 (b, 1H, OH), 3.00 (s, 1 H, OH),
3.82 (d, 1H, H-3, J= 7.1 Hz), 3.98 (d, 1H, CHN;, J = 7.3 Hz), 4.23 (d, 1H, H-
20, J=28.4 Hz), 4.33 (d, 1H, H-20, J= 8.4 Hz), 4.46 (m, 1H, H-7, J;= 10.4 Hz,

J;= 6.5 Hz), 4.80 (m, 1H, C13-H), 4.97 (d, 1H, H-5, J, = 1.9 Hz, J, = 9.5 Hz),



10

15

20

25

100 MHz) rel evant resonances of the mmjor tautoner at:

5.8 (3 CH2, mnor), 6.1 (3 CH2, major), 7.04 (3 M,
wOonoae047067. 1 (3 Me, major), 9.1, 20.8, 21.7, BtTEP2003/009866

25.4, 26.5, 37.5, 42.7, 71.6, 744.7, 74.8, 78.3, 79.2,

84.3, 126.6, 127.5, 128 5, 128.9, 129.3, 129.7,

38588 I Jd2. é’%ﬂiﬁi Fadisolbtole). 20500 3 rom)
75478, MSP@‘) et §dGRdcd ?rﬁ arPm)n GCFNINMROf(CTMEL;, 100
MH%?dS %5 sodi Qﬁetk}gag’hghﬁp gdflng% B%ofglloﬁ 1§t453 gTOm%)S 59. 0
08 &R S TR 93 . 5”2@;9368'1‘382?4 égitzfé&‘inf%] 31530, 133.8,

t d and
13430 Y. 8293014 L1l 0l Anal Bl €1 G saa0asss; C. 59.90:

ext ract’ed

H, 60 P5ORDL & ég&g §SI§IZ“6€8§“' ed, filtered -and evapor at ed

under reduc Chromat ography of the crude
(OEIe D505 of the titie protuct . IR (Kar. om 1)
(RIS 5G4~ g éx“z 8¢ biens) dhispbuybisogeninoyl]-
1“"%“’3’-“”%’1‘&? it &Sm(i’nﬁ M Hlé é“ 7 :3? : 4 J% -
%%?‘71\/5)6,1“%&%4 ﬂ’f‘ Z%Q )g i(%ségs( H8f6 NzBoan;D -(2,4-

' dim&hﬁxﬁenzﬁid%n%%-ﬂ%bg%kso(séﬁn%ﬁ'&%hlg 5 Jml -p 1tq1§§ne 3cq;ged to

0°C( @ls) adcz&% gﬁﬂ(}% n#ereréEtg%Qm j‘ﬁdé%ﬁ‘clﬁz) with Qké)ﬂ(z%(o ] m|q1ql) of 7-
TES«(JI(]jA:B %Elld‘blf%eca}ﬂleﬂ ®, %gzk% J%; x%gnéﬂ‘&glﬁ'i %(%@fgzy/lg@rwggmlde
(chglgm?ggo%@@g@%%n?@f digh %hg%nzlyépéfﬁdzg? jHMH) a1 0.003 g

0.0 nhB
( it ?\lrlé/R C—(églluej;eﬂeilbﬂgm ackd %T?A])7§Ag:terzglhgur 3 02C e rgaction

mixt@ee s 2Gokd2and, f3frdd é’ﬂ 4 6 6
72.5 74.6, 75.4. 75.7, 7%5%6 Soltg, 037 h%§49%‘ee %@%9 with

dlchlfggmztha;gﬁi ?e iﬁgllen%(gl (ér%ém% &%%soﬁéé%bgeq%%ﬁgfo evapprated
undes . gRlucBdupressues, @hrdfatbraph§of the reaction crude (SiO,, n-
hexane/EtOAc, 2.2:1.0) affords 0.089 g (0.08 mmol, 72%) of.the title product.
IR (KBr,'cm'l): 3491, 2957, 2111, 1731, 1614, 1508, 1368; 'H-NMR (CDCls,
400 MHz) relevant resonances at: § = 0.59 (m, 6H, 3 CH,), 0.93 (m, 9H, 3Me),
1.71 (s, 3H, Me), 1.91 (m, 1H, HB-6,J;, =2.0 Hz, J, =11.2 Hz, J; = 14.0 Hz),
211 (s, 3H, Me), 2.19 (s, 3H, Me), 2.33 (s, 3H, Me), 2.52 (m, 1H, Ha-6, J; =
6.8 Hz, J,=9.6 Hz, J; = 14.0 Hz), 3.83 (d, 1H, H-3), 3.83 (s, 3H, OMe), 3.87
(s, 3H, OMe), 4.04 (d, 1H, H- 14, J = 8.8 Hz), 4.24 (4, 1H, H20 J= 80HZ)
4.32 (d, 1H, H-20), 4.94 (m, 1H, H-5), 5.88 (d, lH H-2, J = 76Hz) 625(d

1H, H-13, J = 8.8 Hz), 7.44-7.50 (m, 2H, arom), 7.58-7.62 (m 1H, arom), 8.07-

8.1 (d, 2H, arom).. Anal. Calc. CssHgoN4O15Si: C, 61.47; H, 7.11. Found : C,
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Exanpl e 9 13-[ N-Boc- N, O (2, 4-di net hoxybenzyl i dene) - B-

i sobutylisoserinoyl] - 14B-azi do-7-TES-baccatin Il 10
wo Ao@mbaros on -of 0.074 g (0.18 nmmol) of N Boc- N, k&1/2r2b03/009866

di met hoxybenzyl i dene)-13-isobp2ylisoserine acid in 5

m of toluene, cooled to OC, is added under nitrogen

nd stirring, with 0.08 g (0.11 nmol) of 7-
608%??@ azi do-baccatin I'll, 0.04 g (0.18 mvl) of

cloee | carbodi i m de (DCC), 0.01 g (0.12 muol ) of
Mﬁggnopyrl d| ne (DVAP), and 0.003 g 15 (0.02
%mgﬁﬁgtﬁ’fﬁo HseRariodd) iaéragdﬁan'aﬁéaﬁﬁehﬂ°2rnda
Ssgolr]f%fﬂ ﬁsge(?%d B:égé@ :m\é\nﬂtﬁ eqﬁfant I3y %eo (2,4-
dmﬁﬁ@%"’“ e?l&#l%??}a@@%g%ﬁgo%re“iLﬁéﬁE%&"af%%?%aéy%m |
in 2 B LGy Rl Aag> BofTPysiaitc b Saadd g é,ewﬁt'h"@é%%m .
mlL/ %6’?1?% é“gs" ?%amﬁwgﬂuanwg?c@npyé 1n§1vr§$’tc'ern‘aagl%(leas gour the

-temp}?atuygis 8?’%@%114{822% zBft%q_Fhr%)Tlo%ﬁg Igez Egac 1M}1enched by

addlﬁogﬁ(ﬂm@g@ah@%&% s%z%)u(aq%d éghttg]ﬁl %lfl tr\;gctc%%%?e( glmes with
8 mplde %’I;}Et ?g%???éa@l pﬁg%oﬁ(ﬁé ’wa%hgﬁ}_égt:e Yiings" Ylvg't’h %@uso4
sandOlyuy B (SR D50 Gyt i dp b et
presBiRD) Tife areulting "aietiBRdrnd® “(aistovlt 15 mi of

dlchfﬁ%ﬁ%tha&gxi‘éoa?@%la(?%@%ﬁﬁm.prﬁp%%/ PWP go1utlh %?.acetyl
chlofide (N VAROTE- A%?Lth)'éé RGB! {H@i/éa}:ti$ﬂ5i'§ %ﬁjfe%%hgaﬁ&ﬁhhﬁition of 3

Il A solution of

ml Jf3al NEB@I- Ag&tdds ‘k’at@rated solution. The or axiu]c ases are fried,

di met hoxybenzyl i dene) - -1 sobutylisoserin

filteretESmBevapd l | -
e Seaoned e S fgo SO, (s

hexdri]ﬁll?fOAUEiitU atzg) yib'ldmﬂolpfg wrobcnﬁ%ld “Wo) Yf're A1ESProduct.
a an our

IR (KBr, cm™): 3461, 2110 1734, 1636, 1373, 1242, 1048; 'H-NMR (CDCl,,

400 MHz): 8 = 0.97 (t, 6H, 2Me), 1.19 (s, 3H, Me), 1.20 (s, 3H, Me), 1.38-1.4
(br s., 11H), 1.68-1.74 (m, 1H, H-5"), 1.71 (s, 3H, Me), 1. 88 (s, 3H, Me), 1.91
(m, 1H, HB-6, J; =23 Hz, J, = 10.7 Hz, J; = 14.8 Hz) 2.24 (s, 3H, Me), 2.43
(s, 3H, Me), 2.46-2.52 (b, 1H, OH), 2.57 (m, 1H, Ha-6, J, = 6.6 Hz, J, = 9.6
Hz, J5 = 14.9 Hz), 3.76 (d, 1H, H-3, J = 7.1 Hz), 3.85 (d, 1H, OH), 4.04 (d,
1H, H-14, J = 8.8 Hz), 4.08 (m, 1H, H-3"), 4.26 (d, 1H, H-20, J = 8.8 Hz),
4.35 (d, 1H, H-20), 4.39 (m, 1H, H-7), 4.72 (d, 1H, H-2"), 4:98 (m, 1H, H-5, J,
=23 Hz,J; = 9.6 Hz), 5.88 (d, 1H, H-2, /= 7.1 H2), 6.07 (d, 1H, H-13, J =
8.8 Hz), 6.28 (s, 1H, H-10), 7.44-7.50 (m, 2H, arom), 7.58-7.62 (m 1H, arom),
8.07-8.1 (d, 2H, arom); “C-NMR (CDCl;, 100 MHz): 10.0, 15.3, 21.3,
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tenperature is brought to 25C. After three hours the
reaction is quenched by addition of 4 ml of a NH4C

woszyorred sol ution and extracted three tinmes yt/fpiddzBoosss
m of AcOEt. The organic phasgg are washed three tines
with a CuSO4 aqueous saturated solution, dried,

22.3, Q2B hcle Dhoh HTdaQ8(h 50| d0e. 3.1 85 5 3870, 55.0, 65.5,
SR A G Wi 401 o
133,87 300502 sE6 et GAD G0l oAl bir 1 75He 26280 Anal. Calc,
ot 4 b e R B A8

o BRUEDIE I product - 1R (KBr. om 5) . 3461 2110,

o S o S (3 10

Lo §9tPR of 9% e (Ostf Taanpl) BEeATt-ahidary- B9+ 1 3 ketbaceatin
111 it %3, o gl aqtonitSle/statie, b7 pispid solating s asiedomitbid.03
(01 £Wofy g rtPhenypheSbhine: L reaction 1a Spplpd . 396, and after 18
hour%_LH@. %Qpﬁrgfbe%?al’(lgﬁrl_"ré& | Ilages_si]lgezgéh%rgzzlégrgpgg (%ﬁq]che} E;:asidue
e MORED, 4.5 g s i o
e o g B, st S Bk 100
e L R S R
(m, SFTHRRELILPES0R 3 13 o M8 a0, fR g Ao = 2.0
Hz, = 308 T i 12X SR M 4 19 oy ME), 221 s
3, T s S o B Lo tle: 3 LRB0 g 857 s,
L ), ST CRTRLE 55, B e I 2 YT HIRDAC PR ), 4.30
(o1 Sy AP AR, T 0O T 04 k8D, 4.80
(d, 181088, J; = 2 Hz, J; = 9.6 Hz), 5.86 (d, 1H, H-2, J = 6.8 Hz), 6.50 (s,
1H, H-10), 7.43-7.45 (m, 2H, arom), 7.61-7.66 (m 1H, arom), 7.99-8.01 (d,

2H, arom); Anal. Calcl. C43HssN40,5Si: C, 59.30; H, 6.71. Found : C, 60.3; H,
7.19.

Example 12

14B-Amino-7-TES-13-ketobaccatin ITI 14,1-carbamate

A solution of 0.18 g (0.26 mmol) of 14B-amino-7-TES-13-ketobaccatin
II in 6 mL of CH,Cl, at -78°C is added with 0.13 ml (0.26 mmol) o.f al.93

M solution of phosgene in toluene and 0.04 mL (0.51 mmol) of pyridine under

stirring. After 1 hour the reaction mixture is quenched by addition of 5 ml of
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(0.12 mmol ) of triphenyl phosphine. The reaction is
cooled at 5C, and after 18 10 hours is evaporated
wouodanrstogduced pressure. Chronat ography of thepereeprfds009866
(Si @2, n-hexane/ Et CAc/ Et 20, 1,8 0.7:0.3) affords 0.07
g (0.11 mol, 97% of the title product: IR (KBr,

water,_gN;(/Fg %&g%p%lo F@ng 0 83 Oh(l)&éggﬁ %%gat é%?g%gglic phgges are

Waslﬁedzéhfese tame? st %imsa ifd dalienads i § gvapolqusi p9Eg reduced

presE;WI-e 34’];,11“(”@1)'5'%6@@@(élozgﬁlzl)x%%nel/%téﬁqfégqm &_Q 7685 3) affords

0.16%70} 2251800}, R ot e Tigte pradibs TR, kB pm ] 3342, 2955,

1734 952143, 160, v Teneth, 506 Sum gy = 0 (. 6, 3
CHa'9. 94wl s T, ND) 61 1F (5 380 M), L3t 83%‘ 1o 7o, 38,
Me)Z o8 7}@3?2@“@2%’@%%@%&8@ B@zgi%ggéa 0 Moy 2715 (s, 3H,
Me)] 200 B ek 322 SRR MR AT (eh3 AFh Hogry et 6.6 Hz, J, =

9.7 i, 9 o0 Ho2a 800 Pt R0 T B 2. 4.47 . BHL H-14), 4.23
(@, S 20 R 2L SRy and P20, T 200 0048, R, i B,
Ji= 0P AR % 65 FL O P G DS s v Lok Vi e S3H 6.02 G

1H, MR GO P 3T ﬁiﬁ@%ﬂr% ‘285,2? Qﬁ“ﬁ“’?ﬁﬁro?z s (. 2H,

aro@yaﬁ%% A6 ?Pfdarhg{)ej' x%"@ hZ}tf“a d”‘ glMR (CDCl,,

| tered, evépor r reduced

100 A EIRLLY! gpf 163, 9.2, 1@?95‘%5 %nﬁ}?%%n% 37,3, fi2-6. 45.4,
59. 2tiI5592§ ?gggumlggg$9§@%fhﬁp§%4 #3460 @%%54 P29.03129.9, 1342,
1380 163(1 13 1@517) 164% (F63§9H 1%@,) 1934, ( ?99 4 A’E}%’ Calc.
CoRgOLY S GRS Ko e Rl ol (5
HaE&anddle=$. 6 Hz, J2 = 9.7 Hz, J3 = 14.0 Hz), 3.83
(d, 1H, FF3, J = 6.8 Hz), 4.17 (s, 1H, H14), 4. 23
14B8-amino-7-TES-baccatin III 14,1-carbamate
A solution of 0.07 g (0.1 mmol) of 14B-amino-7-TES-13-ketobaccatin
Il 14,1-carbamate in 4 ml of ethanol at -40°C is added, under stirring, with
0.056 g (1.49 mmol) of sodium borohydride. Temperature is brought to -18°C
then, after 4 hours, a further 0.04 g (1.0 mmol) of sodium borohydride is
added. After 18 hours, the reaction mixture is quenched by addition of 2 ml of
acetic acid and extracted with 10 ml of ethyl acetate. The organic phases are
dried, filtered, and evapofated under reduced pressure. '"H-NMR spectrum of

the residue shows the presence of 14B-amino-7-TES-baccatin III 14,1-

carbamate and of its 138 epimer in an 0/B=62/38 ratio. Chromatography of the
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10 (d, 1H, H20, J= 8.8 Hz), 4.32 (d, 1H H20, J= 8.8
Hz), 4.46 (m 1H, H7, J1= 10.7 Hz, J2 = 6.5 Hz),

woh@0oudos 1H, H5, J1 =1.9 Hz, J2 = 9.5 Hz), 6pOREPS003/009866
1H, NH), 6.06 (d, 1H, H2, J=256.9 .Hz), 6.48 (s, 1H,
H-10), 7.42-7.45 (m 2H arom, 7.58-7.61 (m1H

g, oS0, 135 AT, 4 e
oZobudiie o TrinE &b, Sy 165 o .
CHASD 85 (350 3ped; ilgaslgsf’ S, M hnbzbofs, % Meyst. 70, G, 31,
Me)6z}1§8 gﬁnP;igIﬂHPEg, gEizg 0kt 2|§9149 &ﬁ%% rré@ez p)a2-15 (s, 3H,
MeR Tk B0 ST, B1ed 296 355 0ehs 252 o 1B Heefwamd @ e 2=
6§y TV 2Ph5Ps & P BT et par el 3.0
@ R J oé@H%f%aszga. RS B3t {0, 20,

S S T ISILORLE R
4.930a M 015 fl%'—?@eﬂet g, =19 gggggi&feﬁ e~ 4 gty 640

It er &d, evapor ated under pressur e.

(s, wm;mqrm% Atear d#;sﬁ#ﬁ.%gg(rnghﬁp&% nRa€%.01 (4,

14B- am no- 7- TES baccatl n i anete a

3B t4 9.
ek e

26.2, 0T, 3¢I4Chll702 omtsh%&j B10fCy 1 H. 003 9)3 Wi el's%ﬁ/Rét)( ?:D%% 88.9,

(O 06 rmDI 62% of the title product
1284001 12 1299 9328, (m4.6H, ( )
e (o) 1% gy 28 (T Ol 43 1L CTB8 2, a3t Tooigh 1703) 2013,
Anal. 881d. 105,z NE15i6.C, b1 . 972H07H¥7 Peumd 1@, Qsﬁa 3.3,
13.2 Hz), 2.15 (s, 3H, 5 Mey, 2.17 (m 3B M), 2.719
(sggmp BEM 2.52 (m 1H, Ha-6, J1=7.2 H, J2 = 9.6
Hz, J3 = 14.0 Hz), 3.66 (b, 1H OH), 375(d, 1H, H 3,

J i37[N—Bin)NB)-QB,4 di eflidxyiveld, erdeﬁeg _fHE3obitylRos&hinoyl]-
“1H, H 20, J= 8.4 Hz), 4.23°(d, 0, J ="8.4 Hz),
148424 6+7-TRS-Hactatibl HI 104, 0-ddrbahdage 6.0 Hz), 4.66 (m
1H, H13), 4.93 (d, 1H, H5, JI =2.0 Hz,. J2 = 8 Hz),
5. @8 (s;olumen Hof, 0A2#. 2 gHz)(0.30 42mbiol)s, ofH, NEBBEIN.O- (2,4-

7.41-7.45 (m 2H arom, 7.58-7.61 (m1H arom,

dlmetkgg;})@eozﬂldene) B—lsobutyhsoserme in 6 ml of toluene, cooled at 0°C,

is added with 0.102 g (0.14 mmol) of 7-TES-14B8-amino-baccatin III 14,1-
carbamai:e, 0.06 g (0.30 mmol) of dicyclohexylcarbodiimide (DCC), 0.02 g
(0.15 mmol) of dimethylaminopyridine (DMAP), and 0.005 g (0.03 mmol) of
p-toluenesulfonic acid (PTSA), under stirring and nitrogen stream. After 2
hours at 70°C, a- further 0.045 g (0.11 mmol) of N- Boc-N 0-2,4-
dlmethoxybenzyhdene) B- 1sobutyhsoser1ne and 0.022 g (0. 11 mmol) of DCC
are added. After a further 3 hours, the reaction is cooled and ﬁltered. The solid

is washed three times with dichloromethane; the combined organic phases are

subsequently concentrated under reduced pressure. Chromatography of the
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2H, arom); 13C-NMR (CDC13, 100 MHz): 5.7, 7.2, 10.6,

15.1, 21.3, 22.1, 22.6, 26.2, 30.1, 37.4, 42.2, 46.5,
wo2804024%05. 1, 71.1, 72.3, 73.4, 75.4, 80.7, 84.BCTRB203/009866

128.8, 128.9, 129.9, 132.5, 134.0, 143.1, 158.2,

165.3, 169.2, 170.3, 201.3. Anal. Calc. C39H53NOL2Si:

react@(%rpa})éE&QRSl 2,07-hexanegEfOXc/(§ﬁ élg,q.0.0%. .6 }Syields 0.136 g
0 2 SebI SR RS TSR0 175,
1454N41§3§c9: %r%%ggt[-ﬁ-}ﬁvﬁfl(&tﬂeﬂ, %OON&-IZZLS Igelé\cl)ari),toresonax)lces 6 =10.58
o, P S B e vso T8 Ll B 14 ds ooy 2.2
(s, S04y Y 2ot G0 oy PP gl ﬁﬁﬂsﬁd#zwff% i, 3.87
© 3&183%03%%%%' o) b2 @ EL R o TRdralifds @ 1m,
H2¢?§§ 368, Plsg#%ilﬁ%ﬁ'é%ﬂg‘sg@? JHARET b o). 7 40-7.44
T e R o
cw}@?ﬁeﬁlﬁ“e&zo@fseﬁgol-- BRI GEa FE g L ool ed
 SURRMBRRES o cent rated Under Feduced pressr
oA PIR BRI o Bl oY b bty 1Y 141

6:0.6) yields 0.136 g (0.12 mvol, 86% of t he
ca”f‘”ﬂf’e product. IR (KBr, cmi'): 3435, 2956, 1735,

eRonshiiidn o2 0. L1AN T ‘@%3 i oo iR BEN.0-2.4-
dlm&gé)cmélnz%g cge? K -1SM308%%?6§1] gﬁg aﬁ?ﬂ gT?@sig) 8§z?_tl%n I

14 lJ&rEa&ﬂ,téHl%)G nﬁ @fﬁmﬁforoﬁi‘éth@@)s acfde?!g a@? C3 Wﬁ%@b ml of a

0. 0141\/1990&?] cHl'EDnd’eL %luﬁon 1?1 rﬁefﬂ%}xol 6Aﬁ§r 0d. hc;ﬂi'go'f'?zc ‘@he‘reactlon

H, arom

mlxl%"rQ'i@ uZn@l‘?ecY b?gacfcﬁtloﬁ%f ’ﬁhﬂr@f a N’HlCl %he‘bus saturated solutlon
C59HB0N2018Si : " C, 62. H, 7.11. Found C, 63.

and 6e79c9acté@ migpi@ Al of AcOEt The combined organic phases are
3- (N-Boc- B-i sobutylisoserinoyl)-14B-ani i no-baccati n
subsbhheﬂt‘}yl dried and concentrated under reduced pressure. The
chromatographic purification (SiO,, n-hexane/EtOAc/Et,O 1:0.7:0.3) affords
0.06 g (0.061 mmol, 66%) of the title compound. "H-NMR (CDCl;, 400 MHz):
6 = 0.97 (t, 6H, 2Me), 1.25-1.31 (b, 8H, 2Me and 2H of H-4"), 1.37 (s, 9H,

3Me), 1.69-1.72 (s, 4H, Me, H-5"), 1.78-1.96 (m, 4H, HB-6, Me), 2.25 (s, 3H,

Me), 2.33 (s, 3H, Me), 2.55 (m, 1H, Ho-6), 3.05 (d, 1H, OH, J= 6.4 Hz ), 3.76
(d, 1H, H-3, J = 7.2 Hz), 4.15 - 4.22 (m, 3H, H-14, H-2', H3"), 4.28 (d, 1H, H-

20), 4.35 (d, 1H, H-20), 4.38 (m, 1H, H-7), 4.73 (d, 1H, N'-H, J = 9.6 Hz), 4.94

(m, 1H, H-5, J; = 0.8 Hz, J, = 7.6 Hz), 6.02 (d, 1H, H-2, J=7.6-Hz), 6.11 (d,

1H, H-13, J= 6.8 Hz, J = 1.6 Hz), 6.26 (s, 1H, H-10), 7.42-7.45 (m, 2H, arom),
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carbamate A solution of 0.114 g (0.10 mmol) of
13-[N-Boc- N, O (2; 4-

wodzonmbfiony benzyl i dene) - 13-i sobut yl i soseri noyl ] Péf%ﬁé‘&;mogs“
0-7-TES-baccatin Il 15 14, 19garbamate in 1.6
di chl or onet hane i s added, at 0C, with 1.02 m of a

75450 3B MAENoniL €02 3E) 8 UK S P BORRLAGAE, 150 rar
rle G APl [ 1546 MACh AR08 2R 59159 4 82
3010 R B RS, 7 Dot bia @ Fn 90, 753, 764, 812,
1.7, Sl by 0Pl 20 150,034 T Bl ad 560k, 7881 202.5:
Anamalb 86 ﬁ“@f Qt_}?(e?tgé'q% %g,g%)% lgggné_L %1@0%1% 00

ngsz of (E-4"), 1.37 (s, 9H, 1.69-1.72 (s, 4H,

VeeXRmRIg 169 “287 1796 (m  4H, H136 I\/E) 2.25 (s, 3H,

@3(5& §3_c(1§ 93@§'\£§iq§ b&sm&yili?ﬁn gob:;l.tgl?x ésqjﬂyoyl]-
7- T%lls‘“ﬁa%'“("d #FLI?EM 438 (m W ﬁp%g G 7%H(d

A &5} gft,é m%;%gg% Baﬁi&}un'q_éclglnbgarc?a §_|zaffgleg tfla sg'flzflon of

0. 05? Zé_;liqsOg gﬁ%lgfo n#’D\{/\B%gzg)oggé}tfgrrgeschox%enzyh&ene)—ﬁ-
sob gt I PR i z?%‘é%%a?%ﬂ“% T gk ik MEOH, then
eas JERPOSIETE ouibioa gl “Afrey P IRyrtiay poon), ity the
reachimaniRasc s ficied Rydyell Sell, 550 g e ol & wydfed with 6
ml dﬁéth%l’l éﬁ@égﬁt@?fﬂfélzzaﬁsnéuﬁg%@emc,ci’alh"élsescﬁggl%%gxge%l% bC for 20

mindés[ N 8RE- Nsubsequentl evaporate d
O (2, 4-di net hoxy enz;?ll i dene) - 13- (? sobut 3e/f| ségglrl?endoyl ]p_ressure.

Chrc?nfﬁﬁ%r&ﬂﬁ}% SfT1tHe- RAFARRL '(Sl(bi | nﬂlééh@@fo&cmg?h 9{7:0.3:1.0)

pal I'adi um on charcoal is added to a sol ution

yiel@s @522 ¢ (0083 mdidl, )70%) of the title product. IR (KBr, cm’ ): 3449,
13-[ N Boc N, O (2, 4- di net hoxybenzyl'i dene) -

2952,88@%16y|1l63056166893’12371411130ﬂ2?HQ\HMR' D@Qﬁa‘lﬂ)@ MiHz) Felevant
of MeOH, then gas hydrogen is bubbl ed thereéin.
resofbhegs at KOS ah, 63,8 L EHRY," QOUr @, YBE 3Me), 1.07 (m, 10H),
1.72 (s, 3H, Me), 2.12 (s, 3H, Me), 2.18 (é, 3H, Me), 2.30°(s, 3H, Me), 2.51
(m, 1H, Ha-6), 3.35 (d, 1H, J = 8.8 Hz), 3.83 (s, 3H, OMe), 3.88 (s, 3H,
OMe), 4.26 (m, 2H, 2H-20), 4.53 (m, 3H), 4.93 (d, 1H, H-5), 5.85 (d, 1H, H-2,
J =712 Hz), 6.06 (d, 1H, H-13), 6.45-6.51 (m, 3H), 6.59 (s, 1H, H-10), 7.42-
7.45 (m, 2H, arom) 7:54-7.60 (m 1H, arom), 8.00-8.02 (d, 2H, arom). Anal.
Calc. Ci5gHgyN,0,5Si: C, 62. 91; H, 7.46. Found C,63.4;H,6.87.

E_XQI_HPI_GH

13-(N-Boc-ﬁ-isobutylisoserinoyl)-14B-amino-baccatin 11X

A solution of 0.107 g (0.09 mmol) of 13-[N-Boc-N,0-(2,4-



10

15

20

25

reaction mxture is filtered through celite bed, and
the solid is washed with 6 ml of ethyl acetate. The

wO R84bdahdkg or gani ¢ phases are heated to 45C foi’ciﬁﬁ&smw%«s
m nutes and subsequently evapggated under reduced

pressure. Chr omat ogr aphy of the residue (SiO02,
dim QO R erooh Wgsmm%mﬂ?ﬂaa“ﬁse'lﬁﬁ-qrmo baccatin 111
in 27004 SR oo AR of e R s %k 107 mr
(©. 1251??1@%&% of sgﬁpt?{@ hysirgBublic sic-mEId mglfgfzqréhalﬁ}qn Rour the
temai;jl)atljl‘erg) %ug@; % gg/gé fé‘tersﬁhrg@n}{kg’fr_ls gi%g%eguog HS q(u%nched by
add1&\@; of % gg %)gna C,'?JLH 20 sﬁsz?t%gegtgg)solghgg gféd qutracted three
timey. ‘2@“(%1 éﬁf é\iﬁ'ﬁ# "the g%g%fgéggfeasﬁséi |gre awghle%) thr@e tgnesz with a
custl giteall Ehiif. ot e ded, Wicwhrant anghorad unde

redulc%fi(Rr%sgfxﬁq | Ehg’g?eu t&ééoﬁe%{c{gnoyl 4130 1SS0 veb Cu%a%ISn ml of

it B B AR GR ST RACP MR8, Borae
S SR o o e B SR o s of s
mi 4 19608 Blug oLk VORS00 ExEL Gt b TS1 ogacomt
B R s TR
Chr%?‘g%‘?ﬁ% esg’gpg?%a Z%ﬁi)#r ég ?'il:jr%)s lﬁﬁﬁbscﬁlggﬁm mmol,
TorEHENE 08 gHEE SAARR. (COUSS, o A 5 9% 00 o,

2Me2legﬁ1|t4o§§3 n}g—g% '§t1?e§ss@(%,§gxé)h %@@9}?,L3¥e251 62-178 (s, 4H,
Ve R PR PR, AN/ e e,
255l 1K G 00 18 S0 0L UL O848 88 B E, o)
59 A,
H3',20820), @4 PG, H-7), 4.70 (d, 1H, N'-H, J = 9.6 Hz), 4.95 (m, 1H,
H-5, J; =2 Hz, J,=9.6 Hz), 5.81 (d, 1H, H-2, J = 7.6 Hz), 5.90 (d, 1H, H-13,
J =92 Hz, J=12Hz), 6.27 (s, 1H, H-10), 7.42-7.46 (m, 2H, arom), 7.52-
7.61 (m 1H, arom), 8.0-8.06 (d, 2H, arom); "C-NMR (CDCl;, 100 MHz):
10.1,15.3,21.3,22.3,23.0, 23.7, 24.4, 25.1, 26.8, 28.6, 30.1, 35.8, 42.2, 43.3,
45.0, 51.4, 53.5, 58.7, 72.3, 72.9, 75.1, 75.3, 75.7, 80.6, 81.5, 84.5, 128.8,
129.8, 130.0, 133.4, 135.0, 138.8, 156.1, 165.6, 169.8, 171.4, 203.3, MS (mz)
(M" cale. CysHgN,0y5 844.4), 845.4, 789.5, Anal. Calc. C43HgN,Oy5: C,
61.12; H, 7.16. Found : C, 62.3; H, 6.99. |
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70% of the title product. 'H NWR (CDC13, 400 MHz): S

= 1.00 (m 6H 15 2Me), 1.14 (s, 3H, M), 1.19 (s, 3H,
WOMBO4J0217032 (S, 9H, 3'\/9), 1.62-1.78 (S, 4H, IVEPC%E’ZO)Z;/OO9866

1.84-1.94 (m 4H_H13-6, Me),28.24 (s, 3H M), 2.3

(s, 3H M), 2.55(m | H Ha-6, J/ = 6.4 He, Jzz

9. —148Hz)309(bIH,C]—|), 3.3 5 (d, 1
Eﬂﬁég 3.74 (d, 1HJ—72Hz)418-43

3 %[#ﬁoﬁﬁzﬁ (%1‘4 djmét M%enleégglnhﬂ-lspputgbs%egmoyl]-
”%89154'%5”‘m%ﬁaxﬁam%@c%&ﬁ i hearhiate 27 (5,

arsm 08 38 (AL A ol @a%N%@@-Nmm-
sl thendPohofhytsaftint 53 ?Esa%anééo Frosdis T in
: ml?%%%h@gﬁﬁéggg 5484 400 b mesof Hoei, s m
©2isrdaRbor T Hiiadats o8 Bl s dils mmob or
s GOBASS e ATho I ool Y 3%our@x Faaction i

quencﬁ@d[l% Batditiol? bf 4] Bt fNﬁ%ﬂz%q{leous saturated solution and

ene) |sobutyI|soser|noy

extraCtdd-rdd Brhe oW Y/ TQﬂ@fﬁY)# %_@f}%ﬁtg{ ?Ble If%gm Pfraggs are dried,

14, 1-carbamate A solution o

fil B
”efﬁ.an%*?*ﬁ‘o%?’gg‘n’%tﬁ‘?dﬁ%de) feduced prossute Chiomriossnhys (519>

" h { |
exae@ION/THECR BI0:51015.97 atforith Pho Q) EOI0B"BHEN"R05%) ¢ the titte
 prodummlIR oK BT ke hylasonoosnd 180804 183( 4395 1584) 1880 1 NMR

di met hyl ami nopyri di ne, at’ roonit enperat ur

(CD@hyAs0 tIMEIA) aeldviafNrdsonafsena g e of) f
a NH4AC1l aqaeous saglfr g?ed sorsljtl(l’(;ﬁga déi% @QCP?&‘P 9H,

3Me),hir.32 (8, 93, W7 (s S3H] M)é) Qll@{s‘)@m§‘n??3g§un éM’é}' 5.46 (s,

phases are dried, fil tered, and evaporate

3H, md,uz;éﬁ ,eH3He-6 13, I
hexane/ E(FIOAC/;(J:HCBmSmC;Q%qg{ g@g’)ye)a?fgc?rzgs QIO_I OQMG) (%lgéd 1H,

H-20ywiot 8 199y94.24 (GheH; H-De, Jpr 9@ust 4. 5
2961, 1803, 1733, 1370, 1239, 089 Ngi&?étg&gﬁﬁg 72

Hz), 409 (diz)Hy H-5)4n01 (@stHaHecRs.  at 7.9 Hz§). 6596((3 HG'H 1@) ?442 (d,
1H), [694}‘; 625 113'?1( §ﬂ)3§ll_3luwé)5423gnb,)2:&-llsfo7rﬁ§'|87’ )7 SQ 1‘}16 HS -
(f1o1 arom) 7.92

7.98 (d, 2H, arom); *C-NMR (CDCl;, 100 MHz) relevant resonances: 5.7, 7.2,
10.7, 15.5, 2.1.2, 22.2,224,22.9, 23.7, 26.7, 28.1, 28.6, 37.4, 42.1, 43.7, 46.3,
55.5,55.7, 58.7, 59.8, 71.3, 72.1, 74.1, 74.7, 76.2; 80.2, 84.4, 84.8, 104.5, 128.5,
129.0, 129.9, 133.9, 134.1, 139.5, 150.4, 151.2, 159.2, 164.6, 171.0, 200.7; Anal.
Calc. CgqHgsN,014Si: C, 62.8; H, 7.74. Found C,61.3; H, 6.64.

Example 19

13-(N-Boc-B-isobutylisoserinoyl)-l4B-t-butoxycarbamoy1—baccatin

III 14,1-carbamate

A solution of 0.08 g (0.07 mmol) of 13-[N-Boc-N,0-(2.4-
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3H, Me), 2.52 (m 1H, Ha-6), 3.82 (s, 3H, Ow), 3.88

(s, 3H Owe), 4.18 (d, 1H, H 20, J= 8 Hz), 4.24 (d,
wORbl4/d4RE, J= 8 Hz), 4.56 (m 3H), 4.76 (d, 1HCTEP?02/009866

Hz), 4.93 (d, 1H, H5), 6.01 %gl, 1H, H2, J= 7.2 Hz),

6.36(s, 1H, H10), 6.42 (d, 1H), 6.47-6.51 (m 3H),

dimef st B i G tisabe R BRABS Lo Higycirbimoyt-
baceliin 3133, 1 RAR05R5 3.1 OF sosyditlidg 554 43 Tal OF pyridine is
addeda0°G0 vhth G RL A, ity fie 88 sbstaie)iof Widrgneie acia.
pyridigs, &fter I} angypyintemigziire o3 broLgRRiBARHOL & three hours,
the 1§8efhn g5 Suenbl by adaion e il e el AR A rmiirated
soluf§f 58 clradtey ik BB INE & ol T DEEE01P6 st bhases are
washg TR JBeR ) hob Qs eusBYs srrusias FABYiop- Arieds flfered,

and SgbaPASRYGRER PR BEARLAG. ke, it RS Brace i

s, o0 Sy fhod SR80 R PR D 01 1
sl R QMG 355161 A R BBy Racion s
averHUE YRR Theds 2HHEI DS RRLEH 80 an
exud S SIS IROLEPIR: UIEHIREE 8 Y Rere, and
cvpb P i er St TRSyles BRI LTSl g o
(Sio%é%{lﬂéﬂar&f/lzﬁo&cl 1'\.4):"1%)321&3;% %?09{%%6% fnh 81, 9@%? Jf'the title

at 0C. Affer three hours t reaction’i

prodGEENI K BY, aﬂldi)t.iﬂrswfz%lfﬁ18’63,«’11*74%031598}1619#?, 1239 1089,
m "o cOEf .

sat.urated soluti’'on and ‘extractéd with .8

732; THENMRNCDRNAS 860 AVBIA tdbvahi HBfcedM & = 0.98 (m, 6H,
evapor at ed under reduced pressure. Chromatography of

2Me},he. 78g8) BEOME N UB (s, (FOMe))- Dgars/ & 9;
e totl GERoMEN O B, UM 180, DI SN 4B &, o,

3MeRr bééc{m, 1R (KBS, €2’ (s; 388 50e) 2961, gﬁa%}QH HE33 ME306.25 (s,
1370, 1239, 1089, 732; 1H NVR (CDC13, 4006 MHz)

3H, Md)e2asB (rgsiMaMesHat6)s 3780 (88 1HNHSH.J = 7.2 Hz), 3.95 (b, 1H,
OH), 4.07 (m, 1H, H-3"), 4.25 (m, 3H, 2H-20, H-2'), 4.42 (m, H, H-7), 4.74 (d,
1H, H-14, J = 7.6 Hz), 4.89 (d, 1H, N-H, J = 8.8 Hz), 4.96 (m, 1H, H-5, J, =
7.6 Hz), 6.01 (d, 1H, H-2, J = 7.2 Hz), 6.26 (m, 2H, H-10, H-13), 7.38-7.42
(m, 2H, arom), 7.54-7.58 (m 1H, arom), 7.95-7.97 (d, 2H, arom); *C-NMR
(CDCl;, 100 MHz): 10.2, 16.0, 21.2, 22.6, 23.3, 23.5, 25.3, 27.0, 28.1, 28.7,

35.9,42.0,45.2, 51.6, 58.9, 59.5, 71.2, 72.1, 74.2, 75.3, 76.3, 80.7, 84.6, 85 .4,

- 128.4, 129.0, 129.9, 133.3, 134.0, 141.4, 150.2, 155.9, 164.4, 169.5, 171.0,

171.2, 172.1, 202.5; Anal. Calc. C4sHgsN2017: C, 61.00; H, 7.25. Found : C,
61.3; H, 6.64.
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2Me), 1.28 (s, 3H, M), 1.31(s, 3H, M), 1.38 (s, 9H,
3Me), 1.43 (s, 9H 3Me), 1.66 (m 1H, H5'), 1.72 (s,
WEBM0IMBP6 1. 91 (m 4H, HI3-6, M), 2.25 (s,  3PcTMPro03/009866
2.53 (m 4H, M, Ha-6), 3.82%d, 1H H3, J = 7.2 Hz),
3.95 (b, 1H, 20 OH), 4.07 (m 1H, H3'), 4.25 (m 3H,

2Hs 21 'y, 4.42 (m H H7), 4.74 (d, 1H H 14, J
= %?04.89 (d, IH NH J =18.8Hz), 4.96 (m 1H,

(3-IN-Bpe 16 6r ik aitieth ok Yoty tidener i isp bigyfidoserinoyl)-
T-TES G aRtinbhadtadh 3T 1, 1- i bavDaliiye™ 5T 00

ah 5, scifiign 2gr 50.91 e 7015 75urhon7; of P BoR50-(2,4-
dimefplypeipyfac ) fuis P iflifose iyl 1 TS T4 Ay bgochtin 11 in
7 mpEctrqriifie S5 offiEh ot ol 1 HBUBRYE Avi (1 261 ol of di-
2-py R RBHRCHPRRRE® Ahor, B EBYBe 155 rrastion mixtuss dnayeachsd by
addiffGh pF Minl of Waleoadd B RIS BASTENLS Whlt! 6 mloof, dichigzpmethane.
The Sredux BhaS66 abt drlett Hilteted, and evaporated undor reduqsdepropsure.

(@]

ChroRBBRPC e Tl I TSRO 7 053080

ol P Y0 B0 MRS PR, P, I 81, 255
1732081 694, ango £X Y Hag! Q%WPH?ENMKEggﬂdlh 900 gfrﬂf{%ﬁ 55°C) relevant

di chl oronet’hane.” The  organic ased are

: .resor%]dctﬁ rgds =20 G0HRPOHaY @{%??5( gﬁggﬁf%ﬁéﬁséé m, ¥°H), 1.18-

romat ogr aphy of the res

. h ; 7N:30¢s5: f 3 '
LSRN IGO0, 2 8 9 B0 . 9m,

Me),3%46,(n 998, Hold32, =16584z, 15959.718478 7, L16( ) -
)(CDCI(g? 400 MHz, %SC) reZI g\%ant reso3nan1?re?s)}¥j:’@gﬂ:(d’ LH, H

14, 0.6 0 4Hy), 382 Is, OMLe953. 9B, ). 42084 7 -
JEi), 1L.(18)- 1.4§S(C§nﬁl18H)e? 1.8?3(8(2?1 yﬁl?e)h/é)g g-(Zly‘S(r[?’S?H’H?”

2H-28KJ #6)2 H2)[19.44s(m 3RH, ¥eY, H23'3,34.08,(m8HH1B-bEY = 85%7), 6.09
(m 1H Ha-6, JI = 6.6 Hz, J2°= 9.7 Hz, J3 = 14.3 Hz),

(d, 131,78-13,J £.1HH2)46.13, (& [HAHz), J3= 92 (), 348 (AYRH, arom),

3.87 (s, 3H, . Ow), 4.23-4.29 (m 3H H3,
7.37-7.41 (m, 2H, arom), 7.54-7.57 (m 1H, arom), 7.96-7.98 (d, 2H, arom); *C-
NMR (CDCls, 100 MHz): 5.69, 7.17, 10.7, 15.0, 21.1, 22.3, 22.6, 22.8, 25.7,
26.2, 28.5, 37.3, 42.7, 46.4, 55.6, 55.7, 58.8, 62.8, 70.6, 72.1, 74.6, 75.7, 76.2,
80.7, 84.3, 86.9, 98.7, 104.3, 128.8, 128.8, 129.1, 129.9, 133.8, 134.7, 137.9,
159.0, 161.6, 164.8, 169.2, 169.9, 171.5, 187.9, 200.4; Anal. Calc.
CeoHgeN;0178Si: C, 61.83; H, 7.26. Found : C, 61.2; H, 7.3.

Example 21
© 13-(N-Boc-B-isobutylisoserinoyl)-1468-amino-baccatin I 14,1-

thiocarbamate

A solution of 0.11 g (0.10 mmol) of 13-[N-Boc-N,0-(2,4-
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2H20, J = 7.2 Hz); 4.44 (m 2H, H7, H3'), 4.90 (m
1H H5, J = 9.8 HZ), 6.09 (d, IH H13, J = 7.1 Hz),
woGodd2fme 1H, H 2, J = 7.2 Hz), 6.48 (m 4H, arOIEP2003/009866

7.37-7.41 (m 2H: aronm), 7.5497.57 (m1H, arom, N
7.96-7.98 (d, 2H, arom); 13C 20 NWR (CDC13, 100 MHz):

dimethy x&belgg}lglené)gfiésoélgtygxsoé%ini)yl]ééﬁsééﬁsaméé éccélgmg I

14, 1-duocusbatats it 2ihankof pestonitilognd 3 7omlcof pyadie i added, at

0°C, 33 4.1 sl v draliNoric ag-pyridimtpA Rl lEAh Rout Emppranre is
E d 6 . 7.3. 25
raised o PR ARG f@&&eﬁ% disCisnblion iS auditstind Mo afdion 956 ml of a
%15%%5% s&%ﬁ“ t%ﬁ p@n%t@gg% ?r%létgldgygq?ém%gé%lﬂ? 1(101'nilgf AcOEt.
PCTI EP 3/ 009866 .32
The erm% &?%% Ape i washsd ghreg otimes) Viths @r C¥S(14q aguequs gafyrated

e e A Yl
< bl b AH *%%ﬂ@% &m%;;daap@f il
ot PR Tl U A S feton s
auenif b h@ﬁl%?éﬁ ri o N Y el X ST Bygracted
with %OI&E Ig%k%qgé é or%qf%clzt rgsfﬁosltqr% " 1%3@?‘?8& cgaxgaporated under
o SRR gy VAT, G, 101
L 5 A 055 0 U R 5430,
17358E2% afsiiégg?;agggg g{%,g%fﬁggﬁ%] ter3é§l§)§l\;ﬁ&l %vapgﬁ;‘% @lﬁg 6H,
s MG, asSion, presaioahy ol e o
i 89 12541, MO (5 T By, s,

. —64@@%9"@ o S)= 5%0?{%%%972(8731@? H1P ﬁwzmﬁﬁ 105-4.18 (m,

FAEEN9 1 '
2H, 11177 H3)42(8‘gm oH, HJ21)§536"(§T§2;H"H7 H;L(@?cglllﬁNHJ

=9, 261—1&&4392691 g%)}iiﬂ%& @4% J23= % H%,), 6 09 (d, 2H, H-2, H-13, J =
7.6 Hz), 6.26 (s, 1H, H-10), 7.40- 745 (m 2H, arom), 7.49-7.52 (m 1H, arom),
7.99-8.01 (d, 2H, arom), 9.33 (s, 1H, NH); ®C-NMR (CDCl;, 100 MHz): 10.2,
15.3, 21.2, 21.9, 23.1, 23.7, 25.0, 26.2, 28.7, 35.9, 41.6, 42.7, 45.3, 52.0, 58.9,
62.0, 70.7, 72.0, 72.8, 75.3, 76:4, 76.7, 81.2, 82.1, 84.4, 94.8, 128.8, 129.8, 130.0,
133.9, 134.1, 139.9, 156.2, 164.8, 169.5, 171.0, 173.5, 202.3; Anal. Calc.
C44H58N20158i C, 59.58; H, 6.59. Found : C, 61.3; H, 6.64.

Example 22

7-TES-14-(Boc)-triazenyl-13-ketobaccatin ITI

(0.06 g, 0.52 mmol), of potassium tert-butoxide are suspended at -75°C,
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2H, H2', H3'), 4.28 (m 2H, H20), 4.36 (m 2H H7,

H20), 4.78 (d, 1H N -H J = 9.2 Hz), 4.94 (m 1H,
WQORB4/03706= 2.4 Hz, J2 = 9.6 Hz), 6.09 (d, 2H, IFcZ/EP2003/009866

H 13, J= 20 7.6 Hz), 6.26 (s331H, H10), 7.40-7.45

(m 211, arom, 7.49-7.52 (m1H, arom, 7.99-8.01 (d,

i8Sy Mg 514 SR are

0 st 4 80§ GfoGnh b b Byl

1.0 ]fﬁp'(g’ THIO L Olﬁﬁg?'oz%gﬁ\gﬁ%\]igga(?q%qlgﬁ fzzg%r?ﬁlte% at the same

169.5, "171.0, 173 nal -
temﬁ%&sgs%ié%ﬁ%:g '(b461 éﬁnofio&ﬂ gi‘Boglazqgiésdiss%lved in 1

' 1 AT 13- En 111 (0. 06
ml TG4 Ry 41 kaEC Rk e 9% Al b 10088 B are

températdRThas¥RicP Q%@th%égﬁgﬂ Qg’/gggl?cﬁ}?% ?ﬁ %151%368{1 of 5.0 ml

nitrogen stream and strong Stirring,

of s IRuTAES et AP BB S RgH % 200

and @he TeEctP6Y nflxfur® isodi VB Wy ith ?‘.@dﬁg .oggitg’o%%ﬁfﬁ;}gfe)& %ﬁth 6.0

same tenperature. After 15 mn,

ml bLBAHAZI dguéhiss QhMBdidd sé':%tﬁi . Phe T&gﬁé&aﬁggsgs 'ae washed

two mnutes at -70C. After two hours,

thret aivpes avidi evdias dabsehleed aRF evpd i
quenched by addition of 5.0 ni eo? THRAAEER Jeduged pressure.

Chremiaeogispa9l ot therves kREDESALY hehéﬁar?e!/Ewbkt&ﬁ[ gi_.%:&lgg)‘ gg%%% 0.022

and the reaction mxture iS diluted w

g (0E2@Qmaryl, $X06pofetewiild HroducH II@f(I@ﬂ}“'Hﬁ“)?‘%‘ﬁ%US"’Jl%O 2962
saturated solution. The ‘organi c. phases are”washed ’ ’

1731hi 384} 1288, WM-NMRI(EDCH] 400, M)t émﬂm%cﬁ%@gg,;féd(ﬁgﬂ{z):

under reduced pressure. Chronatography of

reley&it0fsonaheesade? Bt 3¢m, HEB; 3CH,)abfoar @g, OH0 12
mol , 509 of the titcl e productz.) I R (ﬁgr, 6?}%\11)6:9’ L3176, 3,

Me)330DL 83,08, B8H2,1.55 13,39H, 3314), 112885, 3H; NIB), (CREY3n, 1H, HB-
400 MHz): 'H- NWR (CDC13, 400 MHz): rel evant

6), 2.88dpanthdVie),2.0156, GH, Kid), 3QL{s, LM )R, TH(mSME, Ha-6),
1,11 ISIS’ 3H, 15 Me), 1.31 (s, 3H M), 1.55 (s, 9H, -
3.913(wb) 1 Hi Hr3),(4.23308, 288)2HL MBS 447 (i1 2H) B-76H-13),20.905(d, 1H,
3H @ 2.21 (s, 3H, M), 2.22 (s, 3H, M), 2.52 (m
H-S)_H.ﬁ.S &)LH, GHR), 634 18, 1K 315103, 8RY €5, PH), 7.38-7.60 (m, 4H,
2H20),'4.47 (m_2H, H7, H14), 4.92 (d, 1H H5),
arons), 56,9647 S9H{m.CRbY, atonsy {6 NMR (€AY, HEMES): B55.5, 7.0,
7.38-7. 60 &m 4H,
10.0, 14.3, 19.2, 21.0, 22.0, 28.3, 33.8, 37.3, 43.1, 45.1, 59.3, 72.5,73.5,73.9,
75.6, 76.4, 76.7, 80.8, 83.3, 84.0, 128.9, 129.0, 129.2, 130.3, 130.4, 133.7,
138.6, 150.4, 152.1, 165.7, 169.2, 171.0, 194.7, 200.3; MS (mz) (M" calc.
C42H59N3013Si 8414), 8424, 714, 652, 574, Anal. 'Calc. C42H59N3013Si1 C,
59.91; H, 7.06. Found: C, 58.9; H, 6.57.
Example 23
14-[N,N'-bis-(benzyloxycarbonyl)hydrazino]-7-Boc-13-ketobaccatin III
0.16 g (1.47 mmol) of potassium tert-butoxide are sﬁspended, under

nitrogen stream and strong stirring, in 3.0 ml of anhydrous THF at -72°C. The
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aron), 7.96-7.99 (m 2H, arom; 13C NMR (CDC13, 100
WMHz): 8 = 5.5, 7.0, 20 10.0, 14.3, 19.2, 21.0, 22.0,
wO0280432488. 8, 37.3, 43.1, 45.1, 59.3, 72.5, 73.BCT/EB2093/009866
75.6, 76.4, 76.7, 80.8, 83.33484.0, 128.9, 129.0,
129.2, 130.3, 130.4, 133.7, 138.6, 150.4, 152.1,
mlxtu%jgfgl Lk 3%, t\%gf]l_m%ut%g}‘n% ag gggf Sagie, térg?ﬁre{tgﬁ%l w1ﬁ1 037 g

(0. 54C5rgl|n§ol) I_piz?gglg%s[sggg@ﬁpgtslgﬁ} 1n'_b 5 mq6of Eloﬁf}dané:l 8 ml of
owib%ggglﬁﬂnirr esoi%e '°Xy§érq°n A EBER %x%?ﬁ%&“’a%"gylate
dissoly A g; S P ol of |tr A 4&ER168°C

ol A g S e o

4 of 7-Bo 13Icet b cat|6n I

quenc;‘ffl\.pcgbg Q.F{dlgf)n-ﬁ_%é wg3 E; tchqctlg c?ﬁl @4 Rith 10 m1
of e YhFFrod ap s preibimitintaR) pLed Ll gsrlsglas sptugatgd golution.
The ?&%@5@%8@8.?% g“aéﬁat?“@g 2" Gonds Pttt WGR0, e divered and
oo S Tt BTl 02D el 50
oA L5 AR T4 b S s,
R M@g%zﬁm@é B NG 1.7
om, Uy £ Oahs'ﬁ%) 128%3 ffH??é proﬁaz (=0 -
143 B2 13 1 %WEPS% <58%f§21\1€§ 2,00k, 312345239 (m, 11,

éjH %E Igglf.lz Et% J3J2 4, é‘h%e'dzmiﬁ o, ¥4- 33 eHz)Hz) 4.24

9 (S,
1
(d, 1%1 5@ i'_g”)J H'?)d Aﬁ%zlJ('dHﬂg Ig 58, J) , 8% §%§1Jgaod($ PH H- 14),

20,17 JuE< 8. 3 J _
4.9zz¢dgg1%,sg§HJﬁﬁ§)H& L{Zgé@( %JH'%) .86, éd 1H 8c§12gly) 125 Hz),

7d9. 9 57z
506'(&9 1HHeH é_b' 912%51%1)'45 ‘Ptl?(d ~1H: @?L, J ,)125511)&2))?5(118 (d 1H,

CHZQJ%%OBWH%I 54 _ ~iH= H27 5dHZ)10 SSth’ngseég;Hﬂz 316&](3 1H),
5. 97#&&_}1@7%182(2%&5 2_§Iz§66(§6 (élHHHHl@D) 6.889s( 9H)1H).15-7.30 (m,
10H, arom), 7.34-7.40 (m, 2H, arom), 7.50-7.55 (m 1H, arom), 8.25 (d, 2H,
arom); *C-NMR (CDCl;, 100 MHz): § = 10.9, 14.4, 20.1, 21.0, 22.0, 27.9,
33.6, 43.5, 45.9, 57.2, 66.1, 68.8, 69.5, 73.6, 74.4, 75.2, 75.8, 76.8, 80.9, 83.3,
84.2, 127.5, 128.3, 128.5, 128.6, 128.7, 128.8, 128.9, 129.2, 131.1, 133.6,
135.0, 135.3, 138.4, 152.6, 153.3, 157.0, 158.0, 166.2, 168.4, 171.7, 196.4,
200.2; Anal. Calc. C5;HsgN,0;7: C, 63.53; H, 5.95. Found : C, 62.5; H, 6.02.
Example 24 ’
14-[N,N'-bis-(Boc)hydrazino]—7-Boc-13-ketobaccatin 11X

0.16 g of potassium terr-butoxide (1.47 mmol) are suspended, under
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15

20

20 10H, arom, 7.34-7.40 (m 2H, aronm), 7.50-7.55 (m
1H, aron), 8.25 (d, 2H, aron); 13C NWR (CDC13, 100
"WOME83/024806= 10.9, 14.4, 20.1, 21.0, 22.0, 27.9, pcisliﬁpgum,ows“
43.5, 45.9, 57.2,. 66.1, 68.83569.5, 73.6, 74.4,
75.8, 76.8, 80.9, 833 84.2, 127.5, 128.3, 1285
9.2,.131.1, 133.6,

el ety bl & > 20 S o i 2o e
i Bl o il 0 A0 Rt it 037 5
(0.5, Sinoy SETEBBEELy hstobaseriin L doc2 Samlcef B cand 1.8 ml of
ML 8030 Bl A S b b
diss QoS MEBEIHE 53 Gl A Dy ér”eag’l@gﬂ? adfedas -68°C.

AR U Sl A RS, Bt L 60 o o
o SR U AT T el oo
aqué(ﬁls %%E%tegf %O-lihlﬁ g”ll}% ?rtgém} &f é&%’ggg ai?éexag.lﬂi%yh gg;j;?rges with
waté\'lfmd@!rr]ite'dg'f nférea dl%dnéf)ap%? t!e@raotg%d Iége%clirg hlr\‘gqt@@gography
o B bt T @Pﬁe#fgﬁﬁ T
oA i B%% B R, BT R MERTZs SO T .o M),

126X 3K, MeRTL 390, orE OYfuc! 141 L, bpg)ﬁvlof §é6(éH£§—&’hRBMe),

1. 82|\(E|) SN2 9ggaﬁ33§ﬂ¥em ﬁfgo—(f 5 0 12143 1), |

2. 172'\5;)6’3%1; hi%?(g 130%7 35!![; Még f21g(;é %gﬁzﬂfg%) 35%7(5@ h‘?ﬂi%@ J) =
0B A 1 D

20, A=354(H2),! : S, = :
a0 438, Mo 0 g 22 e

=D Hi)7 5.4 (s; 18, H Hg = 1H)-
; 582 9;}éd 1H(S: 2, D 65]? E&nf 19%%7 J? 5@?%!210@ 69 Hz),
s5 5.9HXd, 1H, 38-27 A2
1H, arzn) T-DS( 29 (d 211 g?]olrjrlj%b-l ?ggog% ll\li_lll\iij_l?&%sSé 1H),
7. 381\%—&2 (18, 2HL0ar®m)| 41.80-285 Ym AH D arcrh) 98. 27 (&, 288 a}om) Be-

' NMR (CDC13, 100 MHZ) 6 =10.9, 14.3, 20.1, 21.0, 21.9, 27.9, 28.1, 28.2,

33.7, 34.6, 43.6,45.9, 57.3, 65.1, 73.4, 74.5, 75.0,76.1, 76.8, 80.9, 82.7, 83.2,
83.3, 84.2, 1284, 129.4, 131.2, 133.3, 138.5, 152.6, 153.2, 155.8, 157.3,
166.2, 168.4, 171.7, 196.9, 200.4; Anal. Calc. Cy46Hg,N,0,9: C, 58. 34; H, 6.60.
Found : C, 60.3; H, 6.64.

Example 25

13-Ketol‘;)laccatin III 13,14-triisopropylsilyl enolether

A solutlon 0f 0.07 g (O 10 mmol) of 7-TES 13- ketobaccatm I in 2 ml
of anhydrous THF is added with 0.25 mL (0.25 mmol) of a potass1um tert-
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33.7, 34.6, 43.6, 45.9, 57.3, 65.1, 73.4, 74.5, 75.0,
76.1, 76.8, 80.9, 82.7, 83.2, 83.3, 84.2, 128.4,
WORAGwe2470631. 2, 133. 3, 138.5, 152.6, 153.2, 155p@B1/EP2003/009866
157.3, 166.2, 168.4, 171.7, 3£€6.9, 200.4; Anal. Calc.
C46H62N2019: C, 58.34; H 6.60. Found : C, 60.3;, H

6.64. 25.Examl e 25 13- Ketobaccatin |11 . _
butO&lé,ela@fWil%oB}bo |§9h%nonenw<§qlhéiﬂrrmg spdunitepe@r stregm, at

75°Gniiiol miates, GOARLD: 1 ovmsiiet tDissprappisylyaebdoride is

otassium tert WO 2004/ 024706 PCT/ EP2003/ 009866 36 .
addeg egy; ovely| Withon syripefad Jharsagne temperatyre.rAfteg 4nminutes,
the SIS S B oG L b i VLT bt Tt
soutigh 48, SHRheld e e 55D T AT S H i phases
are S P ol Bl PO 2 st SSeDosticd under
reauflf; pTa B PR Srna o ot B sy,
nexeBREIRUARITE) TN et I 3 8% Sus) Fivaor e
title SRpousd LI oSHE, ofse! 4995 R M0 195, %he, Phdiios. 732;
bR CR M 2 5 T B B0 Bt
105 5, 388 3 B4 T S ) 3 i gt S v,
oo ST 101 2102 A 13 B2 B0 23 ol 5, v
219 ol 3 B8 i Aot 28l 52 A0 05
te, §,3 g #8p7a ey, Ty Ple ), S0 B0 oo s
1) 3 2010) 12 80aly s H30k 95 G0 514, 2843000~ 112
. 5N PR D JOANE) 1 1 5170y 74 02T 113,076 G
i, 82 20 2148, iy FyPrtygTer 4RI i . o
(m %ﬁﬁﬁ?ﬁo(ﬁ?%;@-sl@@-(a; 2¥66arom 6P ENNMEO (BDERL 160 Nﬁ{z}: 5 =
5.71,7.2,10.7, 13.0, 14.2, 18.1,18.4, 18.5, 19.8, 21.4, 22.3, 28.5, 30.1, 37.5,
41.0, 45.6, 58.4, 72.2, 74.2, 76.2, 75.5, 80.8, 81.9, 84.4, 110.6, 128.7, 129.7,
130.2, 133.6, 134.7, 137.8, 153.5, 166.7, 169.3, 170.0, 201.7. MS (mz) (M"*
calc. C47H720105i, 854.5), 855.5, 795.5, 735.5, 673.4: Anal. Calec.
C47H7201051,: C, 66.16; H, 8.51. Found : C, 67.5; H, 8.64.

Example 26

7-TES-13-ketobaccatin III 13,14-diethylphosphoenolate

A solution of 7-TES-13-ketobaccatin III (258 mg, M.W.=698 g/mol,
0.37 mmol) in anhydrous THF (7.5 ml) is added drop by drop with a 0.5M

solution of KHMDS (1.7. ml, 0.85 mmol, 2.3 -éq.) ‘in  toluene, under
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- ity Bl ) caE

cal c. CA7H72010Si 2 854.5), 855.5, 795.5, 735.5, 673.4;
Anal . Cale. C47H72010Si2: C, 66.16; H, 8.51. Found :
wWoQoo§24506 H 8. 64. Exanple 26 25 7- TES- 13- ket 0pa¢&pbdoBioossss

I'11 13, 14-di et hyl phosphoenol at# A sol ution of

7- TES- 13 ketobaccatl nilll (258 ng, MW=698 g/ nol,

0. 37 in anh drous THE (7.5, mM) is added drop by
nitrogey, @n h a 8tsm/ s@l ut AHST of SteEss (@t 7-M°Co. B8 1 hour,

t Ql uene, under WO 2004/ 024706
| dlet&%meggmé@é%@ @8?0 Wi M.JYar 72ne5 &/maig.5 afmmol, 1.2 g/ml,

1.5 gitqle?{%;@&ﬂ%%ﬁ&pﬁégfr&%uw@s|l§ﬂwwer1mrmg Ptnoi8°C for 30
5 eq.) is added thereto. The
mm%% G{T@%sﬂm ﬁé%%&e@n@,@t FpPmgieaperadaer gyerzught, then added
puh caliastFs i AoraRids ¥ 13 ) eﬁﬁéi?é&% (300 mg)
is pprslhﬁacl?)f ?]@gi\tb{}hégoz pﬁ@igggpkgm%@%@;ggpgg (IAI:XE obtain
the (RS phodhonfl St Moo &/ abid L8 mmoBLie & 48% yield
115 BRI Soos e 270
oLyl 12 ket shaccat n f11 (0520 g, 0.0 i)
T e T KA
e R T B BB
AT TR e
2358 TP LGPPSO ESE L5 R A RS Bin o room
tem %ﬁggg?\@géghthpef%' ggﬁtﬁszeg{bggﬂq@&% gtpeg?d " %'slé{gg/()%nd the
ity SRSt WIS AGHEC e s Sl 0 B3 o ik ncer
stlrrgrgél&l l?dgiorlme)?@&%tloy?s t%a?%@% W&ﬁ/erf‘et%% (cgﬁ@%?and the
combined organlc phases are dried over sodium sulfate and then evaporated.
The residue is chromatographed on silica to give 0.36 g of the title product
(0.52 mmol, 58%), 80 mg of unreacted prdduct and 50 mg of 7-Boc-13-
ketobaccatin TI1. -
[0]p™ = -35.6° (¢ 1.05, CHCL); IR (CDCl;, cm™): 3483, 1731, 1676,
1371, 1274; 'H-NMR (CDCls, 400 MHz): 6 = 1.20 (s, 3H, Me), 1.22 (s, 3H,
Me), 1.47 (s, 9H, 3Me), 1.76 (s, 3H, Me), 1.91 (m, 1H, H?-6, J, =10.4 Hz, J,
= 14.8 Hz, J; = 2.0 Hz), 1.92 (b, 1H, OH), 2.17 (s, 3H, Me), 2.19 (s, 3H, Me),
2.20 (s, 3H, Me), 2.64 (m, 1H, H?-6,J, = 7.2 Hz, J, = 14.8 Hz, J; = 9.5 Hz),
2.66 (d, 1H, H-14, J = 19.6 Hz), 2.94 (d, 1H, H-14, J = 19.6 Hz), 4.02 (d, 1H,
H-3, J=6.8 Hz), 4.09 (d, 1H, H-20, J=.9.(_) Hz), 4.32 (d, 1H, H-20, J= 9.0
Hz), 494(d 1H, H5 J1=9.5 Hz, J, = 2.0 Hz), 5.39 (m, 1H, H-7, J= 10.4
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Me), 1.47 (s, 9H, 3Me), 1.76 (s, 3H M), 1.91 (m 1H,
H?-6, J1 = 10.4-Hz, J2 = 14.8 Hz, J3 = 2.0 Hz), 1.92

wo(bo4/okkos OH) , 2. 17 (s, 3H M), 2.19 (s, 3H M1/ERR03/009866
2.20 (s, 3H, M), 2.64 (in, 1Hg H?-6, J1 = 7.2 Hz, J2
=14.8 Hz, J3 = 9.5 Hz), 2.66 (d, 1H, H 14, J= 19.6

Hz, (B 77 Boy 568 Hobiad) 188 Wenis 51 6 e, 7.44-7.50
(m, 287 ey T 61 5% gy TH, ayophy, 30 iy 28 eromls R5-NMR
(CoRAG7 08 M T 5 TG L8, 1" o1 i 81 Baek) 336, 427,
467573738 . T SR b T 10 boing s Wb 1o s 0.,
1305 D37 14161826619 57067 07363:3.7878:3,66984, i Ana
I B

. le 28

6 .
o) P DR - (B 1B i AH By draiing)?

.bacéﬁﬂﬁgﬁ)' 7- TES-baccatin Il (450 ng, 0.64 mMmol) in
anhy

rous THF (12 nL) and DMPU (2.5 nlL) under stirring
A o, SRRl AP T1SOE, R o i
s (TS ARG U423 B eS8 o
ona 18 e, 0 50 O N, DG SS90 1.
L GEPTAE 61 S0 SRR i gt gy 9 Soudgminucs
neridtd NASEREDIBBIEHANE 08 IR S0 D2 o
chedkafipe tind Uf@scti"o'ﬂ_erbﬁli( yted yedh 2 NaGd 213%\%3@‘/&58%“ (ii still

saturated solution (10 nL) and extrac

uncompetsd) thef&foré Q&ﬂ%%ﬁeﬁgi%%a%a%%fﬁt%“(é%ra §§§30 mmol)

aqueous saturated sol ution e

is addetl.eXfRONIH &b rdhaibiegh drsut! i fd + 4C :
chr omat ogr aphy (rsi I ilca, 1@%g§%tic%eﬁﬁc%1&%}f?g}nh 40% in

THR)odma Teft te warkd 8t b6 ORUEMpdraireThen’ 88t

13- ket o- 7- TES- baccat i n 111 (45 frg, 109 [{ith a NaCl aqueous
satufateli sdlution (10 mL) and “extracted with AcOEt (2 x 10 mL). The
organic phase is washed with a NaCl aqueous saturated solution (10 mL),

dried (Na,SO,) and evaporated. The residue is purified by column

'chromatography (silica, 1>2% . AcOEt in CH,Cl,) to obtain the title product

(451 mg, 70%) and 13-keto-7-TES-baccatin III (45 mg, 10%). Ry = 0.6 (silica,
50% AcOEt in cyclohexane); m.p. 181-182°C (Et20/EtP); 'H-NMR (200
MHz, CDCl;)  8.29 (d, J = 7.0 Hz, 2 H, Bz), 7.19-7.55 (m, 13 H, Bz, Ar),
6.87 (s, 1 H, NH), 6.53 (s, 1H, 10-H), 5.99 (d, J = 6.6 Hz, 1 H, 2-H), 5.63 (s, 1
H, 14-H), 5.16 (d, J = 3.3 Hz, 2 H, CH,Ph), 5.04 (d; J = 4.8 Hz, 2 H, CL,Ph),

4.88 (d,J=4.0 Hz, 1 H, 5-H), 4.51 (dd, J= 6.6, 4.0 Hz, 1 H, 7-H), 4.33 (Abq,
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50% ACOEt in cycl ohexane); mp. 181-182C (Et 20/ Et P) ;

1H NVR (200 25 MHz, CDC13) S 8.29 (d, J:7OHZ 2 H,
woBm)4/024789-7.55 (m 13 H, Bz, Ar), 6.87 (s, HTENZBOBOO%G

6.53 (s, |H 10-H), 5.99 (d 4g 6.6 H, 1H2|—6 /009866

.5.63(8,1H14H) 516(d J—33HZ 2 H,

2 2B 41 e b aa TS ey Phénm%fg 5223 6, 3

H, 4%@@2@'%(%%11 OAG, 883 . 3 E{CﬂsE Mo 1. 8231288 (e:ﬁo’,gl H, 6-
0, {fa? 151900l £ 30 ﬁim i) 1,28 G55 [ 11-Me),.90-0.98
(&, 78 730G 9 5 RO HERouh 6886, %6((113 S E SO HSH: PC-NMR
<300§i\{1§3’6ﬁ@5@))é>%9§ J 219%6( ?71232' 165 5,765, 13, 131135% 1. 1380,
153358521097, 13451958, 92900 128914888, 7 1277, s

8133358, T30 7L 5,608, 630566 39596, 4 4372876, 34.8. 22.2.

21. 11&9?8 ]%gzké?é %41 hsy razElxﬁgplb:cggt ,12 [1l A solution of
REEBIERN CC Cati n (564 7, 05k bl in ACCEL (45
o) B KRR anfahdapadsatinal? ey el orf
th‘églrjggrbe lcggleprf{egs rgh %'%V\ﬁéﬁgﬁﬁ} @e& ?ri(;h?%le%ﬂgg"?ﬁf&myl)
hydrhgg%dgb$%<%aﬁ%3 ri ou cOng%PPooﬁg/%cﬁﬁ @Eﬁ&%gﬁgﬁq% hydrogenated
R TAETS EPRh  e thiGhs Hures o
thror.i%hL 7C13§11iéz th%nHtgheB%élve}nA'%' évgém(e{#ﬁl_l tg‘ W)?&QIS & 54&@ pressure
j;:?:ll; cl)liiﬁig:;:; jslitacﬁp thé‘i?%zf)ﬂ)dtﬁft @8%% 959(2)? ﬁi]é (f_?rz'xpound is
D vatros So’lﬂltlczng) t%h&o;nfﬂ?ggéﬁ% %gﬁﬁrm) 16n§m§5)ilvents

(CD@I})GR(f% 02 tsméa? Mi’)’%f@ & 1C%? iy w%‘) ﬁlvltﬁz@ops&ﬂ%z,rpl)cb)
5 8. szp)f— @399120 28, 8z) 48,7 6'I|Z(m93"1-1 BY)( §550) 311, 10-m),

0.58-0.66 (m 6 H Si(CH

5.85(d, J/=6.6 Hz, 1 H 2-H), 5 37 (s 1 H) 5.18 (s, 1 H), 4.92 (d, /= 8.1 Hz, 1
H, H-5), 4.51 (dd, J= 6.6, 4.1 Hz,. 1 H, H-7), 4.29 (s, 2 H, H-20), 3.92 (d,-J=
7.0 Hz, 1 H, H-3), 2.47-2.62 (m, 1 H, H-6), 2.25 (s, 3 H, 4-OAc), 2.23 (s, 3 H,
10-OAc), 2.06 (s, 3 H; 18-Me), 1.84-1.98 (m, 1 H, 6-H), 1.74 (s, 3 H, 19-Me),
1.31 (s, 3 H, 16-Me), 1.28 (s, 3 H, 17-Me), 0.90-0.98 (t, J= 8.7 Hz, 9 H,
Si(CH,CHj3);), 0.58-0.66 (m, 6 H, Si(CH,CHy3);).

Example 30

7-TES-13-keto-baccatin III [14,1-d]-3;4-dehydrofuran-2-one :

A solution of 13-keto-7-TES-baccatin (600 mg, 0.86 mmol) in anhydrous
THF (20 mL) under stirring is cooled to -70°C under nitrogen, then added drop
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1.29smme

25 Exanple 30 7-TES- 13- keto-baccatin |11
(14, 1-d] - 3, 4- dehydr of uran- 2- one A sol ution of

wokgo#@lfrs7- TES- baccatin (600 ng, 0.86 mol) i NpcT/EP2003/009866
anhydrous THE (20 nlL) under ggirring is cooled to

-70C under nitrogen, then added drop WO 2004/ 024706 _
PCT/ EPﬁOOS/ 009866 40 by drozg W th potassium C

by drep (WHh RS fers btoXide (Zalormel, AMannFBIF, 21h6 mmol) and
._stirred at -65C for 45 minutes. Ethyl glyoxylate (0.36

Stlrf?FLats@r% af%r‘éem@,lute&-. E@Mlm&yéatph@ﬁédnﬁd ecini tijuene,
the reaction by TLC.. after 2 hours the conversion is

le)uwc&lmﬂ édded cheskmgprthe rrgaetien. by TLC: after 2 hours the

di benzyl azadi car boxg ate 5 (Q.12 m., 0.43. mol) is :
convexsied. 1@l unepmpketedsagherstores furthar edibanzylazadicarboxylate

(0.1F b Debipamaeliris addagnAfisredi Hcarsactionris treac iy dorahydrous
i TS AR ks SO AOCEL L cyclphonane) L
B e B B B et
obtafs He fifte dragticd (S pre./o0B) b a ielomsorid. B8 uloiben, 50%
AcoiSit (autobtxiog] "Rt 253 FetydMimks b aiRaipo M
CDCiy 5794 I 54 78 27 4 aga o331 b BHAE T 21
), g8 i ael! g dy b e I St e 11
S-S 8] 575607 s bty ik 362t obre By 20rg, 398 (4,
- 64307 Ma 00 Bat i Pl Y 6 d B8 225, 5 1
10-986, 213375 B agnak] Saalof wdbids, i 9863 Wabo-mo),
LasS: Fal BP0 6oty (&) Fa G “HiMdedo- dha1-0.99
TP IGS SR TER e SHEE Tl s TG tag: P Goo
MHE, ¢RI 19,4298t (fﬂ(.g%)lrérg)%,%@.gg??ﬂémﬁggé,ﬁé&(’fi 134.7,

- "as the tatalys

soSeiae 167 0103 51448 TS, LR L 005, 45
45.2,32.9,22.3,21.4,20.8, 14.6, 10.3, 7.4, 5.3; [0]*°p +72 (c 1, CHCly).

Example 31

7-TES-13,14-dehydro-baccatin III [14,1-d]-furan-2-one

A solution of 13-keto-7-TES-baccatin t14,1-d]-3,4-dehydrofuran—2-one
derivative (90 mg, 0.12 mmol) in AcOEt (10 mL) is hydrogenated with 10%
Pd/C-as the cgtalyst (90 mg) for 45 minutes. The catalyst is filtered off
through Celite, then the solvent is 'evaporated off | and the residue is purified
through a column (silica, 20—550% AcOEt in cyclohexane) to obtain the title

product (67 mg, 75%) as a white solid. Ry = 0.2 (silica, 50% AcOEt in
cyclohexane); m.p. 235-236°C (EtOAc/hexane); 'H-NMR (200 MHz, CDCl;)
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through a colum (silica, 20->50% AcCEt in

cycl ohexane) to obtain the title product (67 ng, 75%
W06t e solid. Rf = 0.2 (silica, 50% AcCOEt Pt'ﬁ/EP2003/009866

cycl ohexane); mp. 235-236C (4 OAc/ hexane); 'H NWVR

(200 MHz, CDC13) WD 2004/ 024706 PCT/ EP2003/ 009866 41

8 8. (§ %dO 4 %’%hz:alz'ﬁa zp,)34'21'é7%§) @7-3%‘1;713% één3 (i, HH 10-H),
6. IOZ(dG 3 68&{;&0'1 i 280045 b Sg 9(%;;‘ b 530, Hf44_ (60, -
o S8 i o 20 50 G W o o

H) %ﬁ\gﬁ'ﬁ%ég?% 113%%%&&7 ;%2%'.27%4(2 n, 3 H, @*J‘I)Ne% 2312523 H, 4-
onfrzg S0 R0 dbrerahs Mokl T V. o,

1'74?;@)3;? }%\?éiiés gﬁg?ggﬁggizﬁi (1) %g@%; %o 0.98 (t,

J & , . 92. 4,

78,87 7279 5% B3k 038408 @, Slé@%(?f@ﬁsb Bc (300
MHZEDCIS® 20135 P15 P17 1 69: ﬁ@%%ﬁé%uz,iﬁ@sgﬁa% 335,

1296388012817, ﬁ??“??%%%%%dﬂ% BT RS deehpdh A8 G- 45.0,

under

3OO P AR R qf’z@o‘% fu3%. 28 mol) i

TEEa?jp(l@‘-?D After 30 mnutes the reaction mxture is

treated with citric acid (180 ng) and left to warm at

AT

mxture is extracfe

) $ ”q Iwg 2 :M ]g n
OAgBHIuEiciha \Q/BIh Lo ) : ?ﬁhﬁ{| i e { lgom% under
ti li d toh P ¢ 040 ‘fﬁ?‘ | 1 XES:13
S 1rr11$gy uls ctamg;e t?) {311"@ ?&{eﬁ H%p%g g ﬁg {5@ y(gj?lo-l TES-13-keto-
baccdtiid [ 14 d]-d] 8, 4nteh B@fu(réﬁl:i (? dot AN
, 1 t](] °§ Idﬁ@ éﬁé‘ Qfﬁeréﬁ)f%)em THF (1

L). (sfiéri 30 mBaeAHE:
" c;«%ﬁtc:lna 58.02 (d eJacﬁogxgixggfé(gdqﬁkatgcﬁvmdé‘?gggmo me)

and lgftHo Baym @t 43 fdture2
St | émlz (don{] Eerg@i lt_1|12re.5kﬁér '?ﬂidn@og%f(\%?te'r (?OHmL) the

mlxtgggmgtrgcg W}thHAoﬁ)]% @ ?ai)slllm arid te ofgatic p8dse ¥s Fashed
with water (5 mL), dried over Na2804 and evaporated. The residue is purified
by silica gel chromatography (20—30% AcOEt in cyclohexane) to obtain 7-
TES-13,14-dehydro-baccatin [14,1-d]-f|1rén-2;one (103 mg, 52%) and the title
product (52 mg, 26%) as white solids.

Ry = 0.15 (silica, 50% AcOEt in cyclohexane); '"H-NMR (200 MHz,

CDCL;) § 8.02 (d, J = 6.9 Ha, 2., Bz) 7.40-7.63 (m, 3 H, Bz), 6.47 (s, 1 H,

21-H), 6.25 (s, 1H, 10-H), 6.12 (d, J = 8.1 Hz, 1 H, 2-H), 5.14 (m, 1 H, 13-H),
4.92 (d, J=8.1Hz, 1 H, 5-H), 4.55 (dd, J = 7.0, 3.6 Hz, 1 H, 7-H), 4.15-4.30
(Abg, 2H, 20-H), 4.07 (d, J = 8.0 Hz, 1 H, 3-H), 2.49-2.56 (m, 1 H, 6-H), 2.28
(s, 3 H, 4-OAc), 2.22 (s, 3 H, 10-OAc), 2.13 (s, 3 H; 18-Me), 1.84-1.97 (m, 1
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(Abg, 2H, 20-H), 4.07 (d, J=8.0 Hz, 1 H 3-H), :
2.49-2.56 (m 1 H 6-H), 2.28 (s, 3 H 4-0Ac), 2.22
wO(2804/0347d6. 10- OAC) , 2. 13 (s, 3 H, 18-Me), 1.84- pcP/kphitis/o09866
1 WD 2004/024706. PCT/ EP2003/ 99866 42 H 6-H), 1.80
(s 3H19|\/b)135(s 3H16|\/b)127(s 3 H,
EM J=8.1 Hz, 9 H Si(CH ?_}
H, GOH?C; M@ é% %rﬁl d9 i (ldﬁzcﬁsrs)“ﬁsﬁ 16EMenpl b233(s, , 17-Me),
4- di.met hoxybenzyl i dene)-f-isobutyliso

13-
0.904EP Koy 17 3. b 1z ), SaCieHeich ), 0.38-0.65 m, 6 H. SHCHLCH)).
[14, 1- 4- dehydr of ur an- 2- one Preparation of
N-@éﬁ‘l_gl],_éﬁ(z 4-di met hoxybenzyl i dene) -/ 3-
- isobutylisoserine = . .
Nlécl: nBoctl, Q- (& Mlmméwbynznbdepe)aﬁ'rssobuttylimwénoyl]-
sodium salt 168 mmol ) is dissolved in

-TE«&@CC@@MM,&@] adﬁé@mtrnfmzzonqo (3 n). An

I\LE}U 4 aqueous sol ytion (2% is drop
ereaiatignadj ust 9H to 3V OAfN Q (éﬁ drmﬁ@‘wfxzﬂbewﬂ@iene) -

. Zlét es, the organic phase is separated and the
150 H’éY Bﬁl%r’ﬁﬁase is extracted with CH2C12 (2 nl). The

AR ARG o SRR e sbat efind o i
salt E@Z r?%dgé] ggg&% 15§8f‘ffﬁf) }rgg\{géérh grﬂtf)egp]dl gdggh w1(th CH,CI,
6 iy o ot RS oiteR CA, AL e B
adJUN @ifzt%%gp %825%@?& '\ﬁ%né‘?mg %@H&ﬁsw theo QEgRREE (pé@se is
sepajgid R HIAAON RBASH 15 RER SRRy IRy ChgPlartd TL). The
comfipey QBRI ¢ i AT Washed ckish waRgcy oits L mith 2 Nacl
sam%azﬁ%ﬁgﬁn «g}g rrgfsi R P T A

- af bt dvvithtoluene(2x3rrL)
aCIdt(ﬁg rﬁé ?tra%e |£¥@V\§l§§ed with 25 saturated NaHCO3

(5 with 0.4 MHCL (10 nL) to renove DVAP and
E“FQF?‘Z\}’JA}?% saturated NaHCO3 (5 nL). The organi c

af i ¢ ness.
s SO REY 9 RS S 0
mmol) is suspended in toluene (4 mL) and added drop by drop with N-Boc-
N,0O-(2,4-dimethoxybenzylidene)-B-isobutylisoserine (68 mg, 0.168 mmol)

dissolved in CHCl, (2 mL), then with N,N-dimethylaminopyridine (DMAP) (7

- mg) and dicyclohexylcarbodiimide (DCC) (35 mg, 0.168 mmol). The reaction

mixture is heated at 70°C for 3 hours, then left to cool and kept at room
temperatur¢ until complete precipitation of DCU. The precipitate is filtered
(DCU) and washed with toluene (2 x 3 mL), then the filtrate is washed with
saturated NaHCOj; (5 mL), then with 0.4 M HCl (10 mL) to remove DMAP and
finally with saturated NaHCO; (5 mL). The organic phase is drled over Na,SO,
and evaporated to dryness. The residue is purified by column chromatography.

(20>30% AcOEt in cyclohexane) to obtain a first fraction containing the title
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(20->30% AcCEt in cycl ohexane) to obtain a first
fraction containing the title WO 2004/ 024706

WOEQPABRZ003/ 009866 43 product (88 ng, 56% . RipeTdEr263/009866
(silica, 20% AcCEt in cycl ohexgne); mp. 150- 153C
(i PRRO EtP); 1H- NVR (200 MHz, CDClS) S7.97 (d, J=7.0

pro%,t ( %8 'f'rbg, (%?"/E% lzflré'% {% ?561&?,62&%%0 Bii)t @mZ:yé?o}Zq:xzage),ans 150-
153 Ry BTN iz faetod 735 W o0 ke 1, bo)
742280 SR D). 71478 b, 16030653 Got. 6-t) 6.4 4% 654 (m,2 |
H, )1_5.’08_(% ! i .)g’%).ggfd%}ﬂ( 5:'.4_-%&')le 25 (5382 i gf,HHm 5@%55 13 (m,
| H, 24 9§é8§(=3§'6';\;g181 ﬁ@l{)ﬁ“@f( 15 7, K,gp 417§48,(%H QOH;I) 3.95
(d, JELZ gygmy&g%cﬁ%g% }B‘ 5%),63 sgggsoggﬁ, 8- Me)_ &l s, 1
H, 1?713?;?%5’% ,(mlggiﬁg,%gl%é,%4 (558 4-GACH D B3ds 08 I 10-0A¢),

20818053 [P L Be gl B gD, Fod T Pk 127

5 80 8 TR970cE s Ul Wl Qaf 304 -
. 1 SRR oS i B S e i voe

CD%%P%O%XW%’?%%Q 2dl 1rr6e% %’o%ﬁéhz&?ll 7de‘“§e3 181r5§o70u]t3sﬂ Psb38.5,
133.921300Y1bo 202! B2k 1bedd BTN Y Yo 3Mo8 0% 6 7.0,

sol ution

84.3181 B\eBog - N 9 63,6 ﬁ ?@%ef‘z& zdgﬂel) "$3.9286.9, 55.4, 50.9,

|sobutyI|soser|noy bacc

J d 5
ALY BE G o TR s

21.1j 19.8 @Bwe@hs/l@aesw Hner 0 0C. A
sol UE)I on of HF-pyri ghﬂ B(O4ﬁ&qu?g S s V\A y added

t exaiple 34en the mixture is left to warmat room
tenperature and kept under stirring for 24 hours,

t Hea N t ed
T 0 g T o

baceaith| A1 dYa3i4Qteh papsuan hosh et th 5% NaHCT®B (5 )
and finally with NaCl saturated solution. (5 niL).

T 1 e 5 U AR 2 A0
isobutytisosetrogrydpy TESSbagcat@b i 4,1-d]-3,4- -dehydrofuran-2-one (63 mg,
0.056 mmol) in acetonitrile (3 mL) and pyridine (3 mL) is stirred in
polyethylene container and cooled to 0°C. A solution of HF-pyridine (0.4 mL)
is slowly added thereto, then the mixture is left to warm at room temperature
and kept under stirring for 24 hours, then poured in cold water (10 mL) and

extracted with CH,Cl; (2 x 5 mL). The organic phase is washed with 2M
NaHSO, to pH 2, then with 5% NaHCO; (5 mL) and finally with a NaCl

-saturated solution (5 mL). The mixture is dried over Na;S0, and the solvent is

~evaporated off. The residue is purified by column chromatography (25—535%
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WO 2004/ 024706 PCT/ EP2003/ 009866 44 AcCEt in
cycl ohexane) to obtain the title product (45 ng, 80%
woassmyoste solid. Rf = 0.3 (silica, 50% AcOEpCT/RP2003/009866
cycl ohexane); 1H NWR (200 MHzzy CDC13) 8 7.95 (d, J=
75Hz 2 H Bz), 7.43-7.59 (m 3 H, Bz), 722727
& , 6.66 (s, 1H, 21-H, 6.51-6.54 (m 2 H, ),
AcOtitgia 913910 exang) FIzO’biaIH tipe H} e Er@duﬂt @s, g, Hso%) @ 57white
d(-; 1H, ’505513]:“3 4.90 (d, J =
solidz Ry F 0H3 “6ilige 30%0(Ag0 mcyn{omexane, I—ﬁNZ\/IEo(lO@M-Iz
ABg 2H, 20I—|)7 3.89& 3.86 (d, J= 5.5
CD 17 95 (4, &)= 73 Ble, 25! ,;Bza; 7011\,@7) 59:{n033 s, Bz)1 HR247327 (m,
-2. 64 ﬁlg] 1 H 6-H, g H, OAc) ,
1H, z @56(@; lél 41~ @@1)-6-514 &m, ~(H )35199 G.(B J&@)s 5 Hz, 1 H, 2-H),
3 6-%)%1.693 3 H 19-Me), 1.27
3. 84(@ lsHH) <] 71@ N, 10-Fpg 3.85-318 (m.71 %),,419(1)@ 1 £27.0Hz, 1
8 13C (300 MHz. CDC1l3) 8 205. 172. 2,
H, 530, 427 . 442 (5w IoH, TlskD)o4. o4, 32 (ABg, 4?H,123@-I‘B),, 3.89 (s, 3 H,

37.6, 134.3, 130.3, 129.3, 129.1,
B’é’gswﬁ @ﬂg 5.51dzg 1 H; 4- 121) 1(841 és ‘Dl D-Mg, 3038(B 21 H, 13-

79.8, 76, 68. 3, 59.2,
H), £492.odgm, 1 5 &1 255 (S3b Th 45088, D875, 3(H,010£3A3) 1.88

(s 3313551’%@3%@2?28}2;31, }é@%@a@g%ﬁggg Me), 127 5,3 B,
16-Nig% b2 b o 07 aho -6, Kedaan (390 Moz, CDCL)
5 20]53%{]75&‘:51?;?;,( éﬁpf'lg‘gt(ﬂaﬁzﬁﬁnﬁy' o0 2%155%, 153.5, 1392,
137 Eléﬁnﬂmlﬁod%df}%%rlgf%‘%” Pemadr T A0y | 2oqtiaus, 98.9,
90.5 87k 847 o8 L S8l 3 o g Bkt THDoOBHD To-2¢ DR Sk £H9. 55.8,
44.0, 398 .f%gnﬁg%g%@oa‘s AL SR b L Arsans. 163,

zotll ent, therefore a further 25 anount
9.3 (@] aBeté% &a% Orllgbi@ol ut i on (0.3 nL) is added. After 3

hoﬂk%nglé\'%a saturated solution (4 nL) is added and

phase is dried over Na2SO4 and

ev i.fi by col um
ch?% tgg’?a%hg&zg@ﬂs%g&in}ﬂ?awgg\?cI ohexane) tl)14 1-d]-3,4-
dehg {.@,% tle product (30 ng, 85% as a white WO
72004/ 024706 PCT/ EP2003/ 009866

A solution - of 13- [N-Boc-N,O-(2,4-dimethoxybenzy‘lidene)-B—
isobutylisoserinoyl]-baccatin [14,1-d]-3,4-dehydrofuran-2-one derivative (44
mg, 0.04 mmol) in CH,Cl, (4 mL) under stirring is cooled to 0°C. A solution
of acetyl chloride in methanol (0.01 M, 0.7 mL) is dropped into the mixture,
which is left to warm at room temperature, checking the reaction by TLC:
after 18 hours the starting product is still partly present, therefore a further
amount of acetyl chloride solution (0.3 mL) is .added. After 3 hours a NH,Cl
saturated solution (4 mL) is added and the organic phase is dried over Na,SO,
and evaporated. The residue’ is purified by column chromatography (25—35%

AcOEt in cyclohexane) to obtain the title product (30 mg, 85%) as a white
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ilica, 50% AcCEt in cycl ohexane);

2/i PR2O); 'H NMR (200 MHz, CDCL3)
WOR0B4/887¢c, J = 7.4 Hz, 2 H Bz), 7.42-7.60 (wcraphbho300986s
Bz), 6.16 (s, 1H, 21-H), 5.9945, J = 5.5 Hz, 1 H,
2-H), 5.57 (s, 1H 10-H), 4.90 (dd, J =3.7, 6.2 Hz, 1

solilfy & o2 7 fif, Ss 10t i & Gpnbthaagt 3.8 Sbsacc
(CHiC] iIZIS?Oi; g@gﬁ&g&o W(%Dﬁlégﬁﬁ (é}'&ﬁlﬁ" 1%, Y, B2),
TR0 B S o TR bl 2,
>S5 obE | Ay atote il g, S P s ho2
5 NG 320ty g Pt TR o, U 3P s s B 1 15

. 9000 81115 2928 (B Beh, e Ptz o

45 solid. Rf = 0.2 (s
m p. 149-154C (CH2C1
Hz
1-

S DAY FALP O 08, ERTTDL S g 0 55 1.

| i TE‘S- [ 1 , 2 |
e o TS 27y én%%h\?i)(’nﬁ%"[ﬁdé%s 7¥eiy 1.01-
1.07 6mg -t ' '
" e e (30 MRS ELESY Y g, 100
1648, 0pp&d, L1y gi | i UNApse StiTyd
at OP%%QC’ f%?r Zslléqr?righngt Ieifé,](%mt m@nbgdlg?d#’\iﬁ?ﬁ% 1 I1(]34'&g 90.1,

84.61181.9, 81.01M.3,, 76 eskiang 1t hepg qacki prs - 450
61 Lo 7@'7?‘73“(3’89’&5@>ﬁﬁ8 qagki 5Py ? kS, 4§r30,pa%§é.j[ 38.1,

2h30m n, acetic acid . , n THF
35.7, 29 9e291x 08 R, 25. M0 TR DS 3 eff 41 91 WRHH AL14 QO
tenperature. After dilution Wth flal\QaNaZ@'@’ 1sf?&itgurg}';\?’t‘ed

soEwbinple (3% nlL), the reaction mxture is extracted
with AcCEt (2 x 5 nlL) and the organi c phase is washed

wi 15-GaNoéthoagt-WPESH 3 04LdéipydKkobTkéatindr | €d (Na2SO4)
angoevaipo_r atﬁ;jf ]r'léhgsre;hque llﬁjc purag/f L}\e@zby o
c hAonstlatpoap or3-REtos 7+ TE8-tdccatin? AGQEL mbn ¢ .
to obtain the title product (136 rrg,( 82%1?@“6::"2210.@2311101) mn
anhydyjous CEHF5 (8ot DEnd iDVBTG | (dhaxanander MM%GSZ @80l to -70°C
CDC13) b 8.09 (d, J=7.0 Hz, 2 H Bz), 7.45-7.62 (m 3
undey nigrogen. Rntassiom, retHbuldxide)(0.54 &3 ( M It THE. 654 ﬁ]l_rlnol) is

2

H 2-H), 5.38 (s, .| H 14-H), 4.98 (d, J="8.4 Hz, 1
droppodAbhensipoamb theRBiXER? GOREPOARGE sti®ing at -65°C for 45 minutes,

then added with CICOOQEt (31L, 0.31 mmol), checking the reaction by .T.LC:
after 2h30min, acetic acid (0.05 mL, 40% in THF) is dropped in the mixture,
which is left to warm at room temperature. After dilution with a NaCl
saturated solution (5 mL), the reaction mixfure is extracted with AcOEt (2 x §
mL) and the cﬁganic phase is washed with a NaCl saturated solution (5 mlL),

dried (Na;SO,) and evaporated. The residue is purified by chromatography on

| silica (1—5% AcOEt in CH,Cl,) to obtain the title product (136 mg, 82%).

Ry = 0.55 (silica, 50% AcOEt in cyclohexane); 'H-NMR (200 MHz,
CDCls) 8 8.09 (d,J=7.0 Hz, 2 H, Bz), 7.45-7.62 (m, 3 H, Bz, ), 6.45 (s, 1H, 10-
H), 5.83 (d, /=74 Hz, 1 H, 2-H), 538 (s, 1 H, 14-H), 4.98 (d, J= 8.4 Hz, 1 I,
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5-H), 4.46 (dd, J =6.9, 3.7 Hz, 1 H 7-H), 4.16-4.35
(m 4 H 20-H  COOCH2CH3,), 3.76 (d, J= 5.5 Hz, 1 H,
wOoR0bh/0242047-2.62 (m 1 H 6-H), 2.28 (s, 3 H pé1@h6003/009866
2 20 (s, 3 H 10-OAc), 2.04 (96 3 H, 18-Me), 1.84-1.98
m 1 H 6- , 1.72 (s, 3 H, 19- Me), 1.46 (s, 3 H,

26 sy K s B A8 20

CO@?%F@%Q@% 97c%é6%c @%}Eﬁ TGI8 (6b VL. 698228 G,

3 bRo. kol 10 g S T M, T s 1 1, 6

1), $7236s, 3o 19%1s5 01 4 & 33, o pgbye ggé](géﬁlﬂlwé)%m (m, 3
H, G saeh a0 MEJ?E? bizaf i, SRCHELIg kG 0.67-9155 (m, 6
H, §IEHCHRNE" CEONBIR, G0, bR, CrRee & Bty T3 adeBiam 166.5,
153950 geh ?Wnég%éifﬁ?? 1D 12930 2860008 L 4 F0 Ag.6. 805,
753 70 62 0 St T A LU a1 Bl oyt LB D e 135,

n acetic aC|d (0.05 nL, 40%in THF) is dropped :
loofﬁf%g’ﬁ reaction, which is left to warmat room

hadur After dilution with a NaCl saturated

M the reaction m xture is eétracted

a is

AT LTI 1 AP 1,
d d

Ciﬁgg%%m otglragg 5”2%%?? 4 ggﬁ?ga&%gg} Xi{oéﬁsﬁu%gﬂ@d%f mpol) in
anh?(gxltoﬁl:sgf-ﬂe O/CI)I%\% a?fdlon cycl g%@(ggén% ﬁ_{tﬁﬁ%g( ]%Ogo%ég to -70°C
und%ir%ﬁitg&%lens 180@951‘.1% tért’bu%erde 54 dﬁk)—'l) Bar, zlg Eﬁz:é 242 rrj.mol) is
dro@eﬁ fh e IﬁudfhreZ \Jvl)uch5ts3QeﬁtSun&er|'§t1&ﬁ1'%'%t (55‘?(',5 (fg§ 452m1nutes

7 (4,

thery a@ded- ﬂlth'ZCIGO@Cﬁzl"ﬁ A49§L5 (ﬂB?%ﬁﬁt’ﬂﬂ, cl@é‘&klﬁ% thEDreactlon by
3.74 (d, J= 7.

TL®- hfiter 2h39 fnsn eﬁ:eHc zfa )05 n@LZQO% 1n31“HF) 5i9- c@ﬁﬁéed into the
2.01 (s, 3H18|\/E)14198m

readtion, vVVIOh46 041t G344 8 RETH B &@%’1@6 Afﬂ& dl‘ilut}@n Mﬁih a NaCl
144(S 3 H 16-Me), 1.28 (s H 17-Me), O.

satufhtedJsolBtién {8, m®.), the reaction mlxture is extracted w1th AcOEt 2x5
mL) and the organic phase is washed with a NaCl saturated solution (5 mL),
dried (Na,80,) and evaporated. The residue is purified by chromatography on
silica (1—->3% AcOEt in CH,Cl,) to obtain the title product (117 mg, 67%).

R;= 0.6 (silica, 50% AcOEt in cyclohexane); 'H-NMR (200 MHz, CDCls)
6 8.09 (d, /=7.0 Hz, 2 H, Bz), 7.37-7.62 (m, 8 H, Bz, Ar,), 6.44 (s, 1H, 10-H),
5.83 (d, J=7.4 Hz, 1 H, 2-H), 5.39 (s, 1 H, 14-H), 5.25 (s, 2 H, CH,), 4.97 (d, J
= 8.0 Hz, 1 H, 5-H), 4.45 (dd, J=17.0, 3.7 Hz, 1 H, 7-H), 4.15-4.30 (Abg, 2H, 20-
H), 3.74 (d, /=74 Hz, | H, 3-H), 2.47-2.62 (m, 1 H, 6-H), 2.25 (5, 3 H, 4-OAc),

2.20 (s, 3 H, 10-0Ac), 2.01 (s, 3 H; 18-Me), 1.84-1.98 (m, 1 H, 6-H), 1.72 (s, 3
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H Si(CH2CH3)3), 0.57-0.65 (m 6 H, Si(CH2CH3)3);

13CG- NMR (300 MHz, CDC13) 8 201.5, 170.3, 169.3,
WOLB64/®47653. 0, 151.3, 137.0, 134.5, 133.7, 130p&1/EP2003/009866

129.3, 129.0, 128.8, 128.7, 13%.6, 119.1, 84.0, 80.6,

80.5, 76.3, 75.3, 73.0, 72.2, 5 70.7, 58.3, 44.8,

B 190, Eﬁzﬁéﬁéiﬂ %ﬁ’lo@si’é B3 EionRabio Y T 1, o
R L G e e R
coe® ?@‘%@3‘?’83&%‘/’2“ 185 I3 of 3T and Pl Palibd. 130.1,
12940 B Rl YRR T B, 7
707058, 85,8 140, 3Poa0d DAL 2G0T S Tk £

eparated organic’ phasé’ i

drEQ@@@ggm) and evaporated. The residue is pur|f| ed

chr omat ogr aphy (10 +20% AcCEt. in

f*%@‘i’%“”ﬁ@ TobS et 0L farviiteor o,
| Li@(ﬁgégﬁgf; PR T Jo0 A2 TR S pafg300 e, 042 mmon)
in Aol CHICRL, a&?ﬁ)ﬁﬁ;&gﬁée%@ ayjoiBfibp SESY1E 10.0p2 .,

126 g i dpin, Topls 252 el byl trt, o
mL)ZzQL @9@9".[‘11@’ reLEti%nGﬂ'%turé %"keﬁ&%%s‘%ﬂg& 6#0{%?1‘('&65 then
pour%dllﬂtd $¢e-3vd‘t'er @136 M@Ig ahd 31’46 %eﬁ?r i«gﬁ Né%:ﬂui%}@)sf slvéjspled with

(s, 3 H 19-M)

watek 7¢INe)m LY, Gired. @QaﬁSOz)] an§ &/a?%rate?i %% WQ’E) ﬁerlﬁed by

0.58-0.66 (m 6 H, Si

ilicB- clRofnat il 0
si 11: I—(IENI?/R (gggﬁihz}g g M%—‘S@O Céog%m% g’bl&ﬂ&éﬂ%ﬁ)‘@n%&am the two
e TA4S6TmES 20M) @n 0
su t Illslgz%c(:jrs J4(_ @8 (7 ) I_cll'Bz(@Z))lm% 5@ /Sﬁas gél%w]sgﬂﬁ)zs
H, Isbuidy, A4 &0655 silbla 50%
Hz’s TH)H 71% | g 1g it (Abk%coégﬁaﬂz ®he1x.meg; Ii? 34‘1\@((200
MHZ; @Dy d 81091, (d3JHr 7.0 H9 RHOBAMT .44, 6531'712 3 R, m)(é 59 (s,
H, 4 WO 2004/ 024706 PCT/ EP2003/ 009866
1H, 202}5) (6 163 dHJ 2 G- m&z 1 M, 21H)s5.1% t, 118, I\m)HzM@é . 98= 8.4
1.75 (s, 3 H, 19-Me), 1.3 5 (s

H) ,
Hz, 333,1,17—1{)9)4.30.(94 J.796.6,13,6 Hz; 18H7'7-Ha, 492H4.38 (Abg, 2H 20-H),

3.99 (d, J= 6.6 Hz, 1 H, 3-H), 2.49-2.64 (m, 1 H, 6-H), 2.25 (s, 3 L, 4-OAc),
223 (s, 3 H, 10-OAc), 2.19 (s, 3 H; 18-Me), 1.84-1.98 (m, 1 H, 6-H), 1.71 (s, 3
H, 19-Me), 1.39 (s, 3 H, 16-Me), 1.15 (s, 3 H, 17-Me), 0.91-0.99 (t, J= 8.7 Hz,
9 H, Si(CH,CH3)s), 0.58-0.66 (m, 6 H, Si(CH,CHs)s); MS: 760 M/Z.

Isomer B- Ry=0.60 (silica, 50% AcOEt in cyclohexane); 'H-NMR (200
MHz, CDCL;) & 8.03 (d, J = 7.3 Hz, 2 H, Bz), 7.49-7.68 (m, 3 H,. Bz), 6.55 (s,
1H, 10-H), 6.13 (d, /= 6.9 Hz, 1 H, 2-H), 4.92 (d, J = 8.4 Hz, 1 H, 5-H), 4.90 |

(s, 1 H, 14-H), 4.50 (dd, J = 6.3, 4.0 Hz, 1 H, 7-H), 4.12-4.37 (Abq, 2H, 20-

H), 3.91 (d, J = 6.6 Hz, 1 H, 3-H), 2.49-2.64 (m, 1 H, 6-H), 2.26 (s, 3 H, 4-
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Si (CH2CH3) 3), 0.58-0.66 (m'6 H, Si (CH2CH2)3); Ms: 760
M Z. Exanple 39 5 14-hydroxy-13-keto-7-TES-baccatin
- WOI2b04/0k¢908- sul fate Met hod A: a sol ution of PCT/EP2003/009866
14- hydr oxy- 13- ket o- 7- TES-bacggtin 111 (300 ng, O0.42
nmol ) in anhydrous CH2C12 (3 nlL) is dropped into a

OAci?é-ZH{‘éP;ﬁﬁnﬁ?é%é, 22t 553 BB, L inf oo, 1 B 61,
175 (bt PiiehoT 38 ford o IRnMe): Dintulied Tk Ha, o T,
Sr(CH%@ﬁéﬁe')mbt#l et RN CR BasynBsChRY g > ' ©

or at The reS| due is purified by chromatography
10- +20% AcCOEt in cycl ohexane) to obtain

tﬂ%aﬁ%{!'e rl%gki tac T PR Racenth ot AT tusifal's: °

G Zx‘“#?.fq L 20 A T BT i o0
. %“s%reg Cp ﬁnﬁﬁd&ﬂ%@g&f’ { 6 Bbedy 1 Bosolution of
SO et il L Thatrl) Sind Fabitphile F7E1 Bl 88" lno i
AR B S0, 0% B ANk 10420, RS Siring
o 2 Rk el s PR TR R i
o RURELAIy Ay SRR ERALST) LA, e
a5 R BB o, B 1820k AP

cycldﬂe&&féeﬂt'o %Hggm Eh—? %x}r%prggﬁ%% (145'8%%}_%5‘Vé|_ﬁn50 Ebess polar
Pr°d§°€§3(lgfg§% }gﬂﬁwl;aoh gH 3-H, 2.49-2.64 (m 1 H, |

-0Ac), 2.27 (s, 3 H 10-0Ac)

B A N e e
sulfife 6&0@%51%) t91 '\@)12 (’é@ éHs‘f H(%_}@%ﬁ\’g?]g 6%@%(%%@ is

cool§l toeCHal e adgéd“i‘ii)'s@qf}&ce with RuCl; (1 mg), NalO,4 (38 mg, 0.18
mmol) and finally water (3 mL): the ;eaction rﬁixture becomes dark and is
stirred for 15 minutes, then poured into ethyl ether (10 mL) and the two
phases are separated. The aqueous phase is extracted with ethyl ether (5 mL)
and the combined organic phases are dried (Na,SO,) and evaporated to obtain
the title product (90 mg, 97%).

Ry = 0.65 (silica, 50% AcOEt in cyclohexane); 'H-NMR (200 MHz,
CDCl;) 6 8.09 (d, /= 7.0 Hz, 2 H, Bz), 7.46-7.65 (m, 3 H, Bz), 6.59 (s, 1H,
10-H), 6.18 (d, J= 6.6 Hz, 1 H, 2-H), 5.10 (s, 1 H, 14-H), 4.92 (d, J= 7.6 Hz,
1 H, 5-H), 4.47 (dd, J = 6.9, 3.7 Hz, 1 H, 7-H), 4.08-4.38 (Abq, 2H, 20-H),
3.88 (d, J=6.6 Hz, 1 H, 3-H), 2.49-2.64 (m, 1 H, 6-H), 2.31 (s, 3 H, 4-OAc),
2.27 (s, 3 H, 10-OAc), 2.24 (s, 3 H; 18-Me), 1.84-1.98 (m, 1 H, 6-H), 1.70 (s,
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1413- hydr oxy- 2- debenzoyl - 2- n: - net hoxybenzoyl - 7- TES- 13-

5 ketobaccatin IlIl A solution 1IMin THE of t-BuOK (2.5
W(h2004/0243® nmol ) cooled to -50C is dropped i nt BCEEP2003/009866

sol uti on of 2-debenzoyl-2-m netthoxybenzoyl - 7- TES- 13-

ket obaccatin IIl (670 nmg, 0.96 mmol) in anhydrous THE

S HATNCRIUAEY £ 10lc) 0300, 21’ OG0T So bl R g 4

i's kept under stirring

Hz, a@@%l@CPEC?}QPg oPs #otdk f'mS :%;SF@L{%;%Q?&- mrol) in

() - canphorsul - oxazirf

anrﬁ/;aﬁlﬁgﬁazﬂ'd-lE (2 m). The mxture is stirred for 3

hours a Cthen treated with a 10% gl aci al acetic

acIlduﬁnw}b;@ﬁ-zl-ﬂeb@ﬂmﬁrQ%axé‘;ur 0 f){mé#oyl-hﬁ;l%t r\?\n It ﬁ

left to warm at room tenper
ketboleé2tid YIP m ). The conbi ned organi c phases are
washed 15 with water, brine, and dried over Na2SO4.

"o GoomIRGS THE deHubAt (P misBIBLRUERD) 26Ra o -s0°C

wi t hout further purification.

is @rop@ea&rﬁoG@ {dutibh ol 2%892 il%%-gn—?@,%y{)fgzo%?ﬂES 13-

1.24 (s, 3H 17-
k dbaZﬁi: T )
ctdb ftsm '\gl)3('670lﬂr (S?6ln§ﬁ)1 1&§n§)§aréﬂu fﬂ% ﬁﬁ) i ;?@U 2

ml)% oﬂﬁ flii?;_' -(S?ZCJ-O"'_DTI;lQCkO@uWn 13- ﬁéﬂ( %nféf' séﬁ‘ri%_g') ﬁ %ﬁ édfor 45

mmﬁu;viso81;;1631l(;lac}ﬁdle@lr1 It_l:iop %ﬁli;rﬁgr \év%ﬂﬁ a’z&lﬁ%og é&ﬁ %%Fﬂphcgsggonyl-

idide (240 md,H nZm
oxa(z i nl,) ,e (7 0 éné(’4 1Ul|—% 1rg%r51%f7drg él*f%l)ﬁ(@ 71'5%)6 T(h§, éﬁyi&%‘e ig s Ytirred

for 3 Bokis) at 60T (i6én trehtdil whtil-2) 0°
25 Exanpl e 41 r X093 oBxciaP¥Retid EléldSS)Oh.lthl'l in

anhydmusy THEx2- & 1 ébled aoixkur?- i3 [eeit Wﬁﬁﬁ%%orﬂ téﬁ%e}a?ture then

ket obaccatin |1l 1, 14-carbonate A sol ution

extragted Wity BGM2(2abéfzmy). - Phd BoniBihbe AZOphades’
2004/ 024706 PCT/ EP2003/ 009866 .50 13- Etobacga?sl %}Msmd

with yeator, dhrine, anshguiedusy@Nag SO, nTheanddBysriodiuee i el for the
is dropped into a 20% phosgene sol ution’in DCM (

subspquent step Yothout Afurthrer2pimdficstion. 86 6 INBERCOR (i) WIPHS CDCI3) d
0. 58pﬁé§‘£l(r82 éé%g &1%32} 2@198200552% at[%?a?/rvf éﬁ; c&;lr;cgﬂ)?? ul'er E;S(s 3H, 17-
Me)? 4 €% H, 16.-Me); 1.75 (s, 3H, 19-Me); 1.83-2.05 (m, 1H, 6-H): 2.14
(s, 3H, 18-Me); 2.24 (s, 3H, 10-OAc); 2.26 (s, 34, 4-OAc); 2.46-2.61 (m, 1H,
6-H); 3.64 (s, 1H, 1-OH) .3.73 (d, /=1.8, 1H, 14-OH); 3.87 (d, J =6.9, 1H, 3-
H); 4.14 (d, /=1.8, 1H, 14-H); 4.31 (s, 2H, 20-H); 4.49 (dd, J=10.7, 6.6, 1H,
7-H); 4.93 (d, J=7.3, 1H, 5-H); 5.89 (d, J = 7.0, 1H, 2-H); 6.53 (s, 1H, 10-H);
7.54 (2,1 H, m) 7.13 (4', 1 H, dd, 7.9, 3.0), 7.36 (5', 1 H, t, 7.9 Hz), 7.61 (6',
1H, d79) 385(0Me 3H,s).

Example 41

1415-hydroxy-z-debenzoyl-z-m-methoxybenzoyl-7-TES-13-
ketobaccatin III 1,14-carbonate

A solution of 14B—hydroxy-2-debenzoy.l-2-m—methoxybenzoyl-7-TES-
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5 organi c phases are dried over sodiumsul fate and
evaporated. The reaction product crude is purified by

wof2oasdramiar omat ogr aphy (silica gel, DCwm AcOEt 5@T/1;),2609/009866
gi ve the desired conpound in g@% yield. "H NWR (20
MHz, CDC13) S 0.58-0.66 (m 6H, Si-CH2); 091099

13- l{etstob%cfgﬁlfglﬂﬁ@)‘z f:H% £)18 %rghycgp‘us éCM?(EID 1n11£)52/1§2l m%(ds;ge (16 ml)
is dl}(gn&go jlltOHZIZ%(%(o héwen?pHgﬁ tlonzlmrg)CMng( mL 151 e@ &t) -10°C.
Afte% d% ?ho(u%s &157 @ON#EEO; I_q@uf:og); 3&@@& (@%5'1]15)0 1mdePP@1d dlzerein.
The (aSQuest H}bdsﬁ) i l?a(ggiez(g-a’cteg eq}h,)DCM (:}, X 45'0 mi). l_Dl'hciopombmed
orgagr'g’%a%eg)ggg ?r(wé o\éérH:sLoglljum ﬁ;ﬁ@g e;zgg%ra(tgd T%leHreactlon
roxy b oyl + fn rnetlloxybenzoyl 7-TES-b
prodff aFf'% § 8 ppr iﬁe‘gaf’ ﬁ@@gﬁéﬁgr@hmf(sulﬁ@a aigtl?{l'(l))CM-
I t hano
AcCHTE, RO BhR W defesiormdhund if 9336 aridk | BRNGR (200 Mz,
CD%ﬁgéb(gﬁgcr)@ﬁ%z(%(sﬁElsﬂ ogljl%)an(} 8yr0-P91its/ TR -RePBb &£ Ha); 1.21
4, CR (]g !-;lgf% ’ﬁS Emo -lﬁgl\r/rleeagaml (110 1H,
(s, 3lrIr_1t’)1 M?jér 'gl s@pgglar D 1 (3, { 0-2113 fm,

AT 49 AP Bl 20

2.6 RIS 94 055 A0, SRR 1o o,

J= 191'2%87 ORS00 480 (S TRCACHD P ad L0 KT foin s Y 615 (a,
- SRRy 5 BT, CRAE) 0 razw 00,75
3.0),17. %5% (1)1%1)(,"8 7]9%3—1 ? Wééﬁ 5&5 9§ ﬁé(@@? n’fﬂi

X549 706 PCT/ EP2003/ 009866 51 H); 3.74 (d, J
\ME 1@22 H,;, 4.12-4.35 (m 2H, 20-H); 4.49 (dd, J

10143:3 hg;@hféx 1iidei)&'f;l)zgyg-%§%t- tkhﬁ}%ﬁﬁ?gﬁﬁﬁﬁtixlﬁ 111
2-H: 6.45 1H, 10
1’14?%3?0?3“ 1H)H, dd, 7(3 3.0), 7.36 (5, 1 H t, 7.9

HzA , suépBasioh of leﬂﬁaet‘ﬂlﬂarﬁ}norﬁuﬁﬁ bo?oﬁ%de?(lbl ec'f')) in absolute
methanol (10 ml) is cooled to -50°C and added to a solution of 14B-hydroxy-
2-debenzoyl-2-m-methoxybenzoyl-7-TES-13-ketobaccatin III 1 ,14-carbonate
(0.5 g, 0.6 mmol) in methanol (10 ml). After disappearance of the starting
material (8 h), the reaction is treated with citric acid, then extracted with ethyl
acetate. The combined organic phases are dried over sodium sulfate and
evaporated. The resulting crude is purified by chromatography to give the
desired compound in a 60% yield. '"H-NMR (200 MHz, CDCl3) & 0.58-0.66
(m, 6H, Si-CH,); 0.91-0.99 (t, J = 8.7, 9H, CH,CHj;); 1.16 (s, 3H, 17-Me);
1.28 (s, 3H, 16,-Me); 1.74 (s, 3H, 19-Me); 1.85-2.14 (m, 1H, 6-H); 2.06 (s,
3H, 18-Me); 2.21 (s, 3H, 10-OAc); 2.33 (s, 3H, 4-OAc); 2.47-2.65 (m, 1H, 6-
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Exanpl e 43
13-[ N-Boc- N, O (2, 4- di net hoxybenzyl i dene) - B-i sobutyliso

W04 - _ PCT/EP2003/009866
14B- hydr oxy- 2- debenzoyl - 2- ni - it hoxybenzoyl - 7=TES-bacc
atin Il 1,14- carbonate 10 The product is obtained

K SADE DYIOU ARSI 3 0. 0, 20Epdrdd 40, T 103,
oo 38 g8 TAIS A ASTS H L T s o
1H, e o8t (=4 1%@)“@&4&% d@) 5}3 5754}(2(; 1 H, m),
7. 136&4112'21)1 148,50, éb'}o'f 35y’ g}g’t, g')'gﬁz_)g%;m(@i ,1-118}1’7.9), 3.85

118, s 1. 76, (1119, s), 4.29, (H20a, AB
(ON?s,e/?isgm(sazz 6, 8)3 Hz), 6.51,. (H2', m), 7.29, (H3', m,

1g§am k43 nm), 1.88, (H5', n), 1.12, (116', d, 6.3
H7', d, 6.3 Hz), 2.34, (4 Ac, s), 224

(1?3 N Iﬁ)c—ﬁm(%%ﬁ(m?et%é)en%w pﬁ} %i bgﬂg so§qglpoyl]-
14]3h{ytfl?oxylﬁéebémyl?-ﬁ)}ggs&o%gg) S'Pés'-ll-ﬁ?s pﬁaccqhgg III 1,14-

CH2Tes
carfdmatel H. dd, 7.9, 3.0), 7.36 (5 1H t, 7.9 Hz),
7.61 (6', 1 H d 7.9, 3.85 (Ow, 3 H, s). Exanple 44

13Th+ B?eoam&(asél bR *YRBREY ! | A8 i Gy SR A 32 2-m-

serinoyl]

t - rn nz cat N
e RS LRI e

procbﬂuié\FaBO@esNrfBeﬁzuﬂE l 33. 1
di met hoxybenzyl i dené?m 3el sob lﬁy (%]?%MOQMEIZM& 17,

(Hv,rdxg -2HIH P8 ITRWHBR-dNS FRENOX Iy H?sv 'dd7 9T§51 Haﬁ‘iztb%zl (H6aq,

1, 14- carbonat e fol T ow ng the sane’ ocedur

il £98 4 3
ot 6%(%0%% 02498%%%/65755 g/!/? 00 gﬁe% 553@?2&%%3 7> 487,

(H14424,, 6.3 H2),( H30, (H164 4
2 d59 (Hﬁa)(ddd 0115 :e,)LIzDss %19$7(§}‘32 gdl 91 %8%%) ) (H19, 5),

4.291 {H2001, 1AB, SPstentiz)2.64 848 ' 632
(1110, s), 6222%%3 m ) Hifég[jH 4.7d 2?225)@{31615%’_ 165,

(H4(H!)61 88, (533n), (1H12' (}35' d260§Hz§ 182 3(H7'1d7§ 3(11%2,2.34 (4
ﬁ 33 (H20a, d 8.3), 4.27 (H2013, d 8

Ac, 5 12224 ﬁ;Oqusg (43, (B, s),. 961 6881 (@Mdlmeophﬁ{ m)) 3.91,

d 6.2 Hz), 1.11 (H7

(Meé By 43)A§ 8é,) (l\/é:@zmﬂ,m)m 81, (DHObf BYC 1. §6 (OH br s), 0.97,
(CHsTes, t, 8.1), 0.62, (CH,Tes, q, 8.1 Hz), 7.54 (2',1H, m), 7.13 (4", 1 H, dd,
7.9,3.0),7.36 (5', 1 H, t, 7.9 Hz), 7.61 (6', 1 H, d 7.9), 3.85 (OMe, 3 H, s).

Example 44

13-[N-Boc-N ,O-(2,4—dimethoxybenzylidene)-B-isobutylisoserinoyl]—
14B-hydroxy-2-debenzoyl-Z-m-methoxybenzoyllbaccatin IIT 1,14-carbonate

The product is ob‘-cained from 13-[N-Boc-N,0-(2,4-
dimethoxybenzylidene)-B-isobutylisoserinoyl] -1 4B-hydroxy-2-debenZoyl-Z-m-
methoxybenzoyl-7-TES-baccatin  ITT 1,14-carbonate following the same

procedure as described in Exémple 34. "H-NMR: (CDCl;, 300 MHz) & 6.16
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15

20

25

6.51-6.57(2,4 di MeOPhCH, n), 3.91(MeO Ph, s), 3.86(MO

Ph, s), 2.81(CH br s) 7.54 (2', 1 H n), 7.13 (4", 1
woblooia706. 9, 3.0), 7.36 (5, 1 H t, 7.9 Hz), pér@b2003/009866

(6', 1 H d7.9), 3.85 (O, §&H s). 10 Exanple 45

13- (N-Boc-1 3-i sobutylisoserinoyl)-1413-hydr oxy-2-deben

(2 115 il TELASYOETERN, DORTn ) SLSESTRORRN G, 0
15.07 4. I MEEnt-8on 0368, add 1igd bl doend abn. A RGRA R, 6.5
o) A el R S R S LS A, 9, 1.5
1y 3265 gl 'agr s 18 0.54.93 blaod ol Bidos, a 8.3
Ha), 55 08 e 7 24 03 5. 6341 ped ). W 7dabamis 191 e,
a 640 117 (0 62 Hoed 0@ hs, 978 34T &6, Tasbtioc, ).
6.5116.37(34 SMQRACH, ). B0 6haelhoss B8Ny B0 §5 281 (0m,
or 5357 2 1 B &) 33l T w0 90005986 Ty 8 mo,

718 (£ qrh R GBES S 2 M 5 6,3 1, 088

acERamBE s .55)2? | 7.7324((5%?’ TR HZ) ) (cls" "
Pt gl 0 e e A R A B B
metix&yﬁgng’oma%c%g mt ffl&’-cgf‘bgnatRé O 1 : _

The product is obtained from 13-[N-Boc-N,0-(2,4-
dimethoxybenzylidene)-B-isobutylisoserinoyl]- 14B-hydroxy-2-debenzoyl-Z-m-
methoxybenzoyl-7-TES-baccatin III 1,14-carbonate following the same
procedure as described in Example 35. "H-NMR (200 MHz, CDCl;) 4 6.09 (2,
1 H,d, 7.3 Hz), 3.68 (3,1 H, d, 7.4 Hz), 4.93 (5, 1 H, dd, 9.7, 2.5 Hz), 2.52
(6a, 1 H, ddd, 14.8, 9.8, 6.9 Hz), 1.86 (6B, 1 H, m), 4.37 (7, IIH, m), 6.25 (10,
1 H, s), 6.44 (13, 1 H, d, broad, 6.9 Hz), 4.83 (14, 1 H, d, 6.9 Hz), 1.26 (16, 3 .
H, s), 1.33 (17, 3.H, s), 1.88 (18,3 H, d, 1.6 Hz), 1.70 (19, 3 H, s), 4.32 (20a,
1 H, d, 8.3 Hz), 4.20 (20b, 1 H, d, 8.3 Hz), 2.46 (4-CO§CH3, 3 H, s), 2.23 (10-
CO,CHs, 3 H, s), 4.30 (2, 1 H, dd, 6.4, 3.2 Hz), 4.08 (3", 1 H, m), 1.21 (4'a, 1
H, m), 1.43 (4'b, 1 H, m), 1.68 (5', 1 H, m), 0.96 (6'a, 3 H, d, 6.3 Hz), 0.95
(6'b, 3 H, d, 6.3 Hz), 1.34 (Boc, 9 H, 5), 4.73 (NH, 1 H, d, 9.8. Hz), 7.54 (2", 1
H, m), 7.13 (4", 1 H, dd, 7.9, 3.0), 7.36 (5", 1 H, t, 7.9 Hz), 7.61 (6", 1 H, d
7.9), 3.85 (OMe, 3 H, s).
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wherein Eis -N3, -NHR3,"CHR8 or -O-R3 when R6 is
different from phenyl, anﬂ R2, R5, R4 and R6 are as
defined in claim1, I

5 wherein

X

R,

:

10
R,

Rs
Rs

is -N3, -NH,, -NH-R;, =CH-R;, or -O-R; when R is different
from phenyl, |

is hydrogen or acyl;

18 C;-C4 alkoxycarbonyl or, taken together with Ry, forms a
carbonyl, thiocarbonyl, SO, SO, group;

i1s hydrogen or, taken togethér with R3 or Rg, forms the groups |
'speciﬁed_in the respective definitions of R3 and Rg;
is hydrogen or an aicohol-protectihg group;

is aryl, substituted aryl, heteroaryl, with the proviso that it is

15 ' different from phenyl when X = ORj;

Rg is hydrogen, C,;-C, alkyl, C;-Cq4 alkoxycarbonyl or, taken together
with Ry, forms a carbonyl group; |
Ry  isan acyl or hydroxyaminoacyl group.
2. A process for the preparation of compounds of formula IIT from

20  compounds of formula II




whi ch process conprises: 5 a) reduction of the C13
carbonyl to give conpounds of formula VIl O AO O
WOMRE024iH8 YZ XO O R4 ~O0-O R6 VI wherein Xpic§/Ep2003/009866
-O-R3, -N3, -NH-R3, -CH2-R8; ¥jand Z are hydrogen or,
when X is -CH2-R8, are taken together to 10 forma
doubl e bond; and the other groups are defined as
Whetgil e b) esterification at the 13- position with

. derivatjyes ids of formula IX to give compounds
E i35 oﬁﬁjﬁa vﬁfﬂ% onRrwhenoR piscdigferept frun phedyh
O VIIL 15 wherein R4, R5, R6, RO and X are as

andS@ ﬁeé" s ar¢ 1s gdefgddn dawdlage of the protective

.gl oups. .
whidl prgcess comprises:

5 a) reduction of the C13 carbonyl to give compounds of formula VII

wherein
X is -O-R3, -Nj, -NH-R;, -CH,-Rg;
'Y and Z are hydr'ogen or, when X is —CH,-R, are taken together to
10 - form a double bond;
and the other groups are defined as above;
b) esterification at the 13- position with derivatives of acids of formula

IX to give compounds of formula VIII

15 - wherein
R4, Rs, Rg, Ro and X are as defined above;
c) optional cleavage of the protective groups.

3. A process for the preparation. of compounds of formula II from



3. A process for the prepar‘ati on of
formula I
R2 000 RL

conmpounds of

from WO 2004/ 024706 PCT/ EP2003/ 009866 55
WOBMIBHIWEs of formula I,

R2 O 0 . FACREP1903M09866

0O.R5 0 Oa) b HOO O HOESD OY R OO0 R6 R6 ~=0 Y

with bases to form
I v

R6I IVII wherein R is an al cohol -protecting group;
compoids §fﬁﬁ-nﬂgﬁ|l group or an al cohol -protecting group;

1s - =N2, -N3, -NH22, -NH R3, -NH NH2,
- NH- NEN- Ts -NH- NENE Boc, -N(COZR'/TNHC@R?, =CH R8; Ts

i sSRp-4 ol uenesul fonyl ; R3ghs CI-CA4 allkoxycar bon¥<l or,
t akenlt %tlrrer w th R4, Zgs rcgr bonyl , RS
t hi=s DRIy g G's hydrogen o

@% h_Rg.o d% grioups _ s e

o837 ve defijniti and R8; R

hyH&)ro en c" n al cohol - :roup R6 el
substl}z% efaryl heteroaryIO is a Cl- C4/al t§y|
ary | al kyl gdlroup, f>90h§{dr gen a s al k}l:o \ro
Cl - aI koxycar bony|l or, téﬁ@en togetther with RdRs
fornms a carbonyl grjoup. which procegs conprises: a)
treating the 7-protlected 13-ketobacdatin of fornula I

II

wherein
R,
5 R,
E

Ts -

Rj
10

Ry

15 R,
Rg

is an alcohol-protecting group;

is an acyl group or an alcohol-protecting group;
is -OH, -O-Rs, =N,, -Nj, -NH,2, -NH-R;, -NH-NH,, -NH-N=N-
Ts, -NH-N=N-Boc, -N(CO,R7)NHCO,R;, =CH-Rg;

is p- toluenesulfonyl |

1s C-Cy alkoxycarbonyl or, taken together with R4, forms a
carbonyl, thiocarbonyl, SO, SO, group;

is hydrogen or, taken together with R; or Rg, forms the groups
specified in the respective definitions of R; and Rg;

is hydrogen or an alcohol-protecting group;

is aryl, substituted aryl, heteroaryl; _

is a C;-C4 alkyl, aryl or arylalkyl group,

is hydrogen, C;-C, alkyl, C;-C; alkoxycarbonyl or, taken together

with Ry, forms a carbonyl! group.

which process comprises:

a) treating the 7-protected 13-ketobaccatin of formula I with bases to form

20 an enolate intermediate of formula IV;



20 an enolate internediate of formula IV; 56 D)
guenching the enolate IV with a suitable electrophile
whi ch can be converted to an E group or with an
acylating, alkylating or silylating agent to give
conmpounds of fornula VR2Z OORK6 RIO OOO RA RE 5V
wherein Rio is an al kyl, acyl or silyl group, which

can then be converted into conpounds I1. 4 'Cbnpounds
of formuja Il RR5 OEOR4A QO N
b)10 |quenaia1@ge.ﬂi*@ Efn"% h‘zi Wﬂaﬁl dh FurBblsr @le&?oebﬂf: nw&nqlh can be

claim 3.
converted to an E group or with an acylating, alkylating or silylating agent

to give compounds of formula V

2 o
R4 \f)
R6>=O
5 \%

wherein Ryq is an alkyl, acyl or silyl group, which can then be converted into

compounds II.

4, Compounds of formula I1

10 11
wherein

E, Ry, R4, Rs and Ry are as defined in claim 3.



