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WO 2004/ 024706 PCT/ EP2003/ 009866 TAXANE DERI VATI VES
FUNCTI ONALI ZED AT THE 14- POSI TION AND A PROCESS FOR
W@ bii4PRERARATI ON THEREOF DI SCLOSURE The pr esePCT/EP2003/009866
invention relates to novel 13-ketobaccatin IIl and
t axane derivatives and to the processes for the
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nat{d\@m@t&gﬁ@bm@éﬁﬂl , W9614308) and at the Cand D
ring boi s et al., Tetrahedr. Lett. 2000, 41,

333%- B3 howHBeRneFodhd » thabNEMN BRAYMyn Ay ghes 119(9%111 different
45(12) 2093-2095). 7-Protected 13-ketobdccatin II

sobRtithéMOr tARt thetigfdrBdyakbeou Athehst i §dshfod e surprlsmg
synthesi s of taxol and analogues 25 (Nicol aou et al.
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1995 117 2004/°024706 PCT/ EP2003/ 009866 2

tunBAQ HuR 426 addifid MR &felBlines.US 5, 504, 222) . Sone
nodi fications of 7-protected 13-

The derivatives of the invention can be obtained by enolization of 13-

ketobaccatin III and treatment with suitable electrophiles which can be
converted into tﬁe 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-ketobaccatin III 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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ket obaccatin Il1l have al so been reported, such as

formati on of hydrazones and oxines (Menichincheri et
W@bk004/0200614308; Meni nchincheri et al., Med. QOPENEP2003/009866

Res. (1996), 6(4), 264-292), direct treatnment with

oxi di zi ng agents (Bonbardelli et 5 al., W)0212215

240355007805 6agfl oyl L USTR 52205 e R RIS Toprotected 13-
ketobGebAMEHE pAYE Bse " Bee tonsi el SHOMAS REBGCPnh Aggirazones and
oxisft (I SQLPRRAETT o, GBI 9308, MeBeRc R Bt HeaWed. Chem.
Ressékﬁ’?@ 615254292 dintl: BRRpiiaY myif buRE neERs (Bpbdatacl et
o, W02 DR oG aY et PP, 360, 8069 8912; or with

v TR g PO 00 5165, 4 B8 pons o
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t hig
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15 LSRR K8 AEKSRIL 8o % ThcHaiis sutfcends

stabd SO AlrtIREOd18BbFARBIr oup; R6 is aryl, substltut ed
aryl, heteroaryl, wth the proviso that it is

DETAILED DISCLOSURE OF THE INVENTION

The compounds of the invention have the following general formula III

wherein

X . is -N3, -NH,, -NH-R;, =CH-R;, or -O-R; when R¢ is different
from phenyl,

R, is hydrogen or acyl,

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

R4 is hydrogen or, taken together with R; or Rg, forms the groups

specified in the respective definitions of R; and Rg;
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different from phenyl when X is -OR3; R8 is hydrogen,
Cl-&A4 al kyl, Cl-C4 al koxycarbonyl or, taken together

w®200u0bu78%, forns a carbonyl group; RO is an argi/ER2003/009866

hydr oxyam noacyl group. The c@rpounds of fornula I11
can be prepared from conpounds of fornula Il, in turn
obt ai nabIE gly conversig}n oi 13- ket obaccatin 111

defisvat 1/BEATageDN; Qfr 3R, pieopol-REOIGCHNE HYURY 0 R5 O 0 O
HOO EO ==z z_.%0 0 ~=Q R4 O O R6 1 .
1R fodhagusHtEd Ayl BetaoaRyla BRoths, PErEse; gt it is
gr oup; i S acyl. group oran ohol - protecting

gr oup; E%ftjgrqr%&,rom@}@y?gﬂifn)_%,-a-ﬁﬂz, - NH R3,

-NE NH2, - NH N=N-Ts, . 15 - N-.Boc

- NReoor e Gt Alkylat 1 BROSH Gerheml oonipken sggether
is Cl-C4 .al koxycar bon¥l or, taken together with R4,

forms a™! 0 Vlms i 6"a°a’i‘r%§ﬁ9‘f‘?= SO, S2 group; R4 is

h , Kk h L.th R3 8, f h
o Bine I8h age F el aofkll Bu8e et it ons of

1Sl OGRE 85 ) SPOPkSBL L s o

foréﬁ@jylgﬁ%@ab%i%@%@ g%g%éio%l léf’ |1391£qugac<%n III derivatives

of formula I:

RZ\O

In formulae I and II,

R;  is an alcohol-protecting group;

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

E is -OH, -O-R3, =N,, -N3, -NH,, -NH-R3, -NH-NH,, -NH-N=N-Ts,
-NH-N=N-Boc, -N(CO,R7)NHCO;,R7, =CH-Rg;

Ts  is p-toluenesulfonyl;

Rj is C;-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¢  is aryl, substituted aryl, heteroaryl;

R~ is a C;-C, alkyl, aryl or arylalkyl group,
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4 R8 is hydrogen, Cl1-C4 al kyl, Cl-C4 al koxycar bonyl

or, taken together wth R4, forns a carbonyl group.
wab@sootmpounds of forrmula 111 are useful for tPEI/EP2003/009866

treatnent of neoplasias of various origin, in

particul ar of tunors of such organs as ovary, br east,

e A B B N LT fht

ﬁ?gw'@#i% it suftmati oMby T oroup, or & LZ%?Q% o

L i S e g
o G S S B0 BT s o
o 8555 3 o SRS LS,

ﬁyat hg%%@{?)}fafglfml pflg jf]la agy]y stodp is preferably a
oA lgpﬁaaﬁfag»&zga°@§ws@&%%o@ ool
surF R, ShRC i B, il Ml o B TR0y growps
i 0, TS B S ARG e
B B S
R B SO 1 Y o>
ol ST 3, AL LD, B g, e
B i B SPAE  3 o

amfhoBrobpPwifR behzBY1 or C;-C, alkoxycarbonyl groups.

According to the present invention, compounds of formula IT wherein E
is -OH, =N,, -N3, -NH-N=N-Ts, -NH-N=N-Boc, -N(CO,R;)NHCO,R;, =CH-
Rg, can be obtained from suitable 13-ketobaccatin III protected derivatives of
formula I through a process which is shown in the following scheme and
involves:

a) treatment with bases to form an enolate of formula IV, wherein M is an
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.
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OHOOHOP EOO 0=00RA OO ORRREPpPTI IVII
Formati on of enolate in step a) can be easily obtained
whyoosoegoerent of protected 13-ketobaccatin | 1PCTEPIN0E009866

base such as potassiumt-butoxj de, 5 potassium
bis(trinmethylsilyl)amde, lithiumdiisopropyl amne in
[ n$§al solvents such as tetrahydrofuran or diethyl

et MG so in admi xture with ~hexamet hyl phosphor am de
(HWPA) or 1, 3-dinethyl-3,4,5,6-té&tyahydro-2[1H]-

pyrirmzadi none (DWPU)| Thegheaction |s suitably carried
out \i n h jaghé of | m-40 to ~78C 10,
Par t /=€ prefery rQups are ity ©
eth al-s—et \ &

St ar ¢y Ng I3 ket obac la ) is’>es @ :

obt ai na@l eo
reactio i tfth conventi onal deZe
literatire. 15 7-Protect edrd3-keto
di fferent benzoate groups at the position can be
prepared accordi ng to the nethod Qima et al. (J.
Am Chem Soc. 2000, 122, 5343-5353). In the reported
exanpleg, Rl is usually terfybutoxycarbonyl (Bog),
triethylsilyl (TES) or 2-nethoxypropane (MOP), and R2

I s phHakion 8€eh¥late QHsteg ) ddnehe RANITY BB BYRFedtAlent of
be conveniently used to prépare simlar conmpounhds.

prof¥ctéd di Netetdbalcbgtif C IHMRyidboy ehasen satigPad) psadiahe tLhutoxide,
is treated in situ WD 2004/ 024706 PCT/ EP2003/ 009866 6

poth\ﬁsﬁﬁmeéigaﬁmhylﬁ@l‘ﬁd&ﬁfﬂeﬁitﬂ%ﬁ? diis@prssyl (@aihe in inert solvents
N- benzenesul f onyl "phenyl  oxaziri di ne,

such banz estestiyldrofiydan 6f t rdigihenylethxgzidlsdi nNe aBdmixture with
canphor sul fonyl oxaziri di ne), diazadi carboxyl ates (e.g.

hexdimdtBylphbsplydbramide (HMPA) or 1,3-dimethyl-3,4,5,6-tetrahydro-2[1H]-

ot ect ecf bAcgat -By
s, as R’iescrﬁ%@ Pn
accatin I1lgghavi hg

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, acetals, 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 ferf-butoxycarbonyl (Boc),
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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di azadi car boxyl at e and di benzyl di azadi carboxyl ate),

p-t ol uenesul f onyl azi de, 5 t-butoxycarbonyl azi de,
w@baehyties (e.g. acetal dehyde, ethyl gl yoxyl at eRCT/BPIOIE9866

13- ket obaccatine IIl of fornula Il wherein Eis -OH,

-NH N=N-Ts, -NH N=N- Boc, -N(C02R7) NHCO2R7, =CH R8.

R e S S —
o5 R BT BT e e
conSAENIR GRBAHARCE . LORISREELORIRY R, ED0 A1 ury
i BSOS e, e SR AN ALL P SRyt

ROt BISNER R, P GINREOTIENS Ve o eive

134%&%5'&&&11@131 b??&hh&ga] B WHSeln F 3 -Q%Ia[NPIQTG\ﬁN-CTs -NH-N=N-

solvents fTor reasonably Tong tinmes, optionally urider

hert ¢ } dodgripvati ve is obtained by treating
Bocf ﬁg@e gtﬁ%ﬁ%‘?%é v?itth%iroti c agents, such as

m . j b e T it :

[ m)vrglgi&gf%l é/lug ?%irl&ﬁg?%dgnlsop%we&atz@gg}é glgo(ﬁﬂ\l? E\Aﬂhtgr? product

whebiVE & Xax-agerd ioﬁ $k4 NeSNLRE R t6181?52} lcl):?e ’otbﬁéei?ﬂeﬁ,n bEsides

condensation 20 with concom tant clos

decERPRSINGX YrehRH® vAlerblle FCk Ry db0Ky! T%Ee?%no%ggfcr?ngﬁions of

pl ace, to give an a., 13-unsaturatéd

the é&@f®fon MagBehRAneAeq tbUirdt thBeesddst hiinlystS ALY bhabf the
the E group is introduced mainly in 1413

pro@@dit] ahs! itke-toéylaglidtdeyi®laYiveeo Hee rddbveddd PRom the crude
treated wth silylating (e.g. tri-i-propyl 25 silyl

pro@idtoby @R}racen I vith eble aProtic solvents such as dichloromethane or
di -tert-butyl pyrocarbonate), alkylating (e.g.

cthydi avetdtg| Theldiat® derivariBYs obatdheéupon plieimphgieyteattibg crude
agents thereby obtaining enol derivatives of fornula

in POIMOagaAN 0614énG RETIRPENAE002E66med, BBtiOnaly ufddr Kating.
O%-OHO =00

The azido derivative is obtained by treating the reaction crude with protic

agents, such as mixtures of acetic acid in THF with DMPU or HMPA,

immediately after addition 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 a,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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R6 Il V wherein R10 is acyl, alkyl, trialkylsilyl or
phosphate, and Rl, R2 and R6 are as defined above. 5
w@ovpoedTos V can al so be easily obtai ned by enpdT/ER100D009866
of ketone of forrmula Il with7particularly weak bases
such as triethylamne or pyridine in aprotic solvents
such as met hyl ene chlori de, Rt-g) uene or nixtures
thereof. Conpounds V gan afforld goppgtunds of formula
Il by treatnent with ehect+g E in suitable
conditions. 10 The groufs f d at the 14-
position with the procedure des bed above can be
further transformed to obt8Pn ot h 3- ket obaccatin
I1l derivatives functionalize fe 14- position.
Thus, conpounds of fornula Ilggherein Eis
- N( CO2R7) NHCO2R7 can be converted in the
correspondi ng hydrazino derivatives (wherein Eis -NH
15 NH2) by decarboxyl ati on accordi ng to conventi onal
methRdsin Conpounds of fornmula Il wherein Eis -N3 are
easily reduced to amine (E = NH2) by neans of
regyct i kKeaSMShBR®, & Rt bl P ogRdi ne in
aquggus ne%?dumﬁig? HZIE}&?CY?E g ggllyﬂtuggi gﬂgol vent .

CoRRORNGB AR ; hey 4deéfiddd wbgvein E is -OH or -NH2 can
be treated wmth 20 carbonating (e.g.

caComydhdsrivdazplagso BBAsgaReWRiddd BROSEAtion of ketone of
t hi ocarbonating (e.g. thiocarbonyl diim dazole,

forrﬁlbﬂaoﬂhﬁﬁﬂﬁﬁﬁﬁti@ﬂaﬁ?d Ivhedly ibakéNgucl@snirfethflaghing Wb Bdldine in
chloride or thionyl chloride), to obtain conpounds” of

aprdtiy sellvants sudhedseinettylese cRSYidy, toNdR3. or e theSCtHedof .
can be conveniently W 2004/ 024706 PCT/ EP2003/ 009866 8
caCongsownds Vncahladfordat @dpsahiemifsformuldd] (e sae@edi with
a base (e.g. pyridine or triethylamne) in a range of

electrphéleatinrsastablocondifiGngo 70C. Al ternatively,
conmpounds of fornula Il wherein Eis -OH or -NH2 can
beTakkstioapednimotihcesdiahtlag @it poartical kyith thed prissedore described
benzyl halides in the 5 presence of weak bases.

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 derivatives (wherein E is -NH-
NH;) by decarboxylation according to conventional methods.

Compounds of formula II wherein E is —Nj3 are easily 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 with
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 -OR3; or -NHR3. The reaction can be conveniently



Conpounds of fornmula Il are key internediates for the

synthesis of conpounds of forrmula Il of the
WO pwafozd700. | n particul ar, conpounds Il are PCT/EP2003/009866
obt ai nabl e from conpounds of f®rrmula Il wherein E is

-OR3, -N3, -NHR3, =CHR8, and Rl, R4, R6 are as
carxggzi glﬁiinaogl%\égha%éio §91Ace)@CS?R€1' E%a %e%eﬁ%e%?ﬁq @E@‘ﬁ '%g%o pc})lrl ine or
el L B BB PR 81015 557 crs
0 el s P oy LB 5, Ayt on
be #gl%aégctz\ﬁg%&&ag%ﬁs ta%%ﬂ&ﬁﬂ%hﬁ% &° bfe%rzgi Khlides in the
5 presence of weak bases.
Compounds of 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 -O-Rj, -Nj, -NH-R;,

=CH-Rg, and Ry, Ry, R4 are as defined above;

10 I I
through a process which comprises:

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

wherein
15 X is -O-R3, -N3, -NH-R3, -CH,-Rg;
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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and the other groups are defined as above; b)
esterification at the 13- position with derivatives of

w@eiod®24506 f or mul a WO 2004/ 024706 PCT/ EP2003/ 00PSBBP03/009866
I X to give compounds of formul&a VIII 0 AOO ~R5 R9 O
01-- XO=0 RA OOR6 VIII wherein R4, R5, R6, R9

a&ﬁ?‘?@ QR{ %grﬂpona?seof eog\l}gﬁléswf-[?t- rng pr lc:l?eci .’\I\ZR& oups.

Reducti on of C13 ket one of step a) is carried out with

sui tabl e hydrides such as” s@di um bggohydride, Iithium

bor ohydride, tetrabugyl argropy d5or ohydri de,

t et raet hyl amoni um borghy Sodi um triacetoxy 10

bor ohydri de. The reacti on—€a arrled out in a

stoi chi onetric anount ofX @edumoagent al t hough an

excess is usually prefeRﬁed gesf di ng on the wused

reduci ng agent, the reactio e‘Erri ed out in

al cohol s, ethers, m xtures o al cohol s and ethers or

inert solvents, at ten‘peratu\g Irangl ng from-50 to

OC C 13 Ester|f|cat|on of ste@ is usually carried
Y ?ﬁ:tl on of 15 carboxylic aC| ds, or the

correspondl ng salts, of formula X0 RI11 ON OH R12~

o ‘Rﬁ%é’g, Rg, Ry are as defined above;
X is -O-Rg,, -N3, -NH-R3, =CH-R8;

c) optional 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 usually carried out by action of

carboxylic acids, or the corresponding salts, of formula IX

R11 O

S

R13

IX

wherein

Ri1 and R;3, which can be the same or different, are C;-Cg alkyl, aryl, or

heteroaryl;

Ry is Cy-Cq alkyl, aryl, heteroaryl or C;-Cy alkoxy;



I X wherein R11 and R13, which can be the sane or

different, are Cl1-C6 al kyl, aryl, or heteroaryl; 20
WRIB4j0s47@L- C6 al kyl, aryl, heteroaryl or Cl- CAPGI/KP2093/009866

WO 2004/ 024706 PCT/ EP2003/0098®6 10 in the presence

of condensi ng agents such as carbodiimdes (e.qg.

cafib B B RECBEE sl et EH, ", SUBERERRKS (e.g.
dicﬁ%ét?é:{jlir:]&%tdd?ﬂni%a&;gh%?'diﬁ%ﬁ{éilhzgﬁup{?@ro@ggc%‘rgé}&i%ide). Other

baccati 117 can € Success

knoWnCyeéthlot§ Lo the E%’}eﬁﬁﬁﬁpl‘c}% a %héeﬁgfﬂ?ﬁ%ﬁr O'fh?-r][:)ggtected

conditions describe erature e concer
t f d carboxylic acid
bac%H{ﬁg dﬁ-ﬁ%olg(ﬁ fggc%élﬁggﬁ%ﬁc‘?giﬂel??‘%g e(r:i(ra(rei vat i Veng | for rr:JI a
X - j [ ;
S Bieteche atatbe P BB R QL b SR oo feribed

in 1i}éﬂaﬂﬁ{e%§q%ﬂ%icapgﬁgle%@gggc@%egr%hgs conpounds of

ornmul a ~O-N 0'" OX OO QOw
RATReO most preferred carboxylic acid is the N-Boc-isobutylisoserine

OJj\i
SN oH
o 0

derivative of formula X

N

3
o

MeO
X
10 In this case, coupling with compounds of formula VII under the

conditions illustrated in the examples yields compounds of formula XI

X1
which by selective deprotection at the 7- position afford compounds of

formula XII

15 XII



MeO R6 XI which by selective deprotection at the 7-

position afford conpounds of formula XIl O IKo 00O
W@R004/024706 ~-N O 01.11. X 0 0 OV R4 0/0 O MeEZ'RBPAB3/009866

XI'l WD 2004/ 024706 PCT/ EP20031D09866 11 which are

subj ected to opening of the oxazolidine ring, to yi el d

CORBRU 5 b 9 g o 2088 Rilpe i it

cont oﬁn8§ ? Iﬂﬁfjat%lﬁve In case Cl13 esterification is
ou Wi

arri he carboxylic acid of formula X, C7
deprotection is preferably effecbed before opening the

XIII

wherein
5 X, Rz, R4, 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,
=8, SO, SO, group;
15 R4  is hydrogen or, taken together with R3, forms a C=0, C=S, SO,
SO, group;
according to an alternative preparation process to that described above,

comprising:
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oxazolidine. Derivative of formula XI wherein X is -N3
is particularly interesting, in 10 that it is an
wa s@fb47oat er redi at e for the preparati on of coPEDEPZIS3/009866
of formula XIV 0l 0 0O NHO@pOOH OOHR3-Hj O R4
00 OR6 XV wherein R3 is hydrogen, acyl, alkyl or,

t ake et her 4, for a GO CS, S

) gr SeotEs etaes! pdid st E‘A’Ee‘i?l%%%‘?ﬁ‘sw%?? IRV
forms a CCO C=S, SO S group® according to an
alternative preparatiorl process t hat descri bed
above, conpri sing: 045 024706 }0 IOEF’%OS/ 009866
12 a) reduction qf % -azi d )

conpounds of forrr;\\% g 1Ko

OV R4 O O TO HNO; o

MeO
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, R;, R4, Rs and R4 have the same
meanings as defined above.

For the envisaged therapeutical uses, compounds of formula IIT 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 illustrate the invention in greater detail.

Example 1

7-Boc-13-ketobaccatin III

A solution of 13-ketobaccatin III (1.10 g, 1.9 mmol) in CH,Cl, (0.5
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MeO R6 XV b) optional treatnment with an acylating or

al kyl ati ng agent to give conpounds of formula XVl 0O
WAD4RP0EO- --R5 O R3-NHO Ov RA O O rO MEELTRBP2083/009866

XVl c¢) cleavage of the C7 prq@Bective group and

openi ng of the oxazolidine to give conpounds of

. 38 2058 s ol carlio™ e loo L AN R Ear b haigation
of (51 b Yo R LR, F st Sy FeTREE i Gjldazote 23
L P2 BB B R BB 03, P gD e added,
undy NeieBlnd BpdcfEbe FrefRCaEr S At d0EmEL o ol tpylimidazote
CLodEL B 2 o e TR Y RSB Q) 3oL g, hen
sol85fI0F o BiPhed, FEERA: rolupRd prfELE  THETAY osidte s
s 3013, W PATNL RS TAREFTLFOAPEABRRREy: s Clor o
16 R ERRS AR, i . RLERSERA pCBEE i Bripd o eive
1.1 %‘%I f”(glf gﬁeaglg% d?fdcflfc"c.t Citb b &38R Mo thts A3qGorsatfords 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, em™): 3483, 1731, 1676, 1371, 1274; '"H-NMR (CDCls, 400 MHz):
& = 1.20 (s, 3H, Me), 1.22 (s, 3H, Me), 1.47 (s, 9H, 3Me), 1.76 (s, 3H, Me),
1.91 (m, 1H, Hp-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, = 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 = 9.0 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): p = 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. C3H,4013: C. 63.15; H. 6.48.
Found : C. 63.39; H. 6.60.
Example 2
7-TES-13-ketobaccatin 111

13-Ketobaccatin III (5 g, 8.5 mmol), triethyl silyl chloride (3.6 mL,
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under stirring and argon stream After 8 hours,

further 1-nethyl-imdazole 5 (16.0 L, 0.20 mml) is
w@odaen2470he solution is left at 25C for 24 houPGI/EP19631009866

sol vent is evaporated off unddd reduced pressure. The

0|Iy residue is dissolved in a 1: 1 acet one/ wat er

2140 230 B A 0 IR 3 LB g
T 1 Ofé%e?gﬁ L —
stirﬁlp%ifog 18? h%{rtgg) ﬁ{ te‘nié&%pher gﬁ&?@gé@}}?@%}( %a@fu%quring it in
o 2P Rof B ot 1adnty; T oA prigheit EBpfefffracted
B By oyt et Gl it i v
(ZXQd) rrgl}ngie f'ﬂ?g?r]i% @w%i\;g)dﬁed %geliz SGd%gFZskga%e gﬁgggg solbent is
evaﬁllziraté/@ )off %o Il”Il 7 ?"ggﬁ?ed tﬁlle}_#fqiulci v@l}ﬁ is @sgﬂ}_éﬁeg’tly in the
sub?ecgf'en& @teﬂ 'vlqtﬁ'bti't“furﬂler ph?lf'isca!f@n Igllgz Iglzlg Czlr ’132(5{% gl’{e%l-_{icOEt

4.09 (d, H 20, J =

a8 @E%%Z(?Pﬁfﬁf’z 9CHY, Y5 P T 1L SEGIES, 0.90-

0. %leii O{és 3725117015{66113)’-01 Q"i?{gr g% 61781%1)),71 %ﬁ %% 18, I1115H’Me) 1.69
(s, aHorn) 1\/&%3@ 3d1. 9%F(maIHm)6 @@Ciléi Mép%ﬁ/g% 38, 10-

i8.4,” 21.0,
OAé)g 27253% BH54- GAcY22 8,8 14557(m7€i 67@) 52 817( Aﬂﬂiéﬁ 714-H),

80. 5, 84. 0, 128 129. 130.3 °134.3° 1

3.9316@, 46 55215, 3- g @%; 3H 12’@-}3) 41% (éd #9%. 7.0, 1H, 7-
Anal . Calc. C36 1440 3: C 63. 15;""H 6.48 25 Found

H), 4.9 (d3.39.7,HHE.56H), Weﬁ 7.0; IEIS 23{}«6 eba(réch N10-H),
|11 13-Ketobaccatin 111 . , triet

7.5%{1, yF6cd) 21 Be),(B64 (1= 6\1@ IZHOB/ZQZGﬂ@G(dd J=7.4, 1 1 2H, Bz).
PCT/ EP2003/ 009866 14 21.4 mmol, 2.5 eq) and
N- bdiaimlerd dazole (2.73 nl, 34. 3 nmol, 4 eq) are
di ssol ved i n anhydrous nethyl ene chl ori de (25 nmL). The
solldfii axidios7{Bdd-183wkitobae¢atin IO for 1.5 h at room
tenperature, then quenched by carefully pouring it in

a VSORIRDA 0f G1-Bocoks- kehucyatid el 40Uedug, piRPsenmsl) in THF

r epeat ed| {) extract ed

(1.8 mL) and DMPU (0.8 mL) is added in 2 minutes to a suspension of

potassium zer-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 acetip acid.
Temperature is slowly raised to 20°C and after 19 hours the reaction mixture
is diluted with 15 ml of Et,0 and extracted with 10 ml of a NH,Cl aqueous
saturated solution. The organic phases are washed three times with water,

dried, filtered and evaporated under reduced pressure. Chromatography of the
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5 wth DCM (2x10 nL) and the conbi ned organi c phases

are washed with brine (2x20 nmlL). The organi c phase is
wa@leioeti24ver sodi um sul fate and the sol vent i s PCT/EP2003/009866

evaporated off to give 4.7 g 46 the title product

which is used directly in the subsequent step w thout

e B M0 VP 0 B 5 bl 70 o
v it B0 (pL0efLI538p, 938, Bt G234 o
(COcy b0 V- %ﬁ%@f’; s, S ML 1.23 ) M. &%‘Eb@s 3Me),
L84 . 3, Mef) o6 (5 16 41610 H“)lﬁ% edﬁ%ﬁd‘f&? 7140 Ha),
2. 19’“@ %HH;N)Ie)(% 6?6 ((é dslf Mel)ozgd*( %fgl %I‘H Zlgl&-s Jp =
T23H- J;%‘E&Iah%fe i“ g3 0@%1% ed@f?)ééf%%sé%éﬁ fi-3. 6.8
Ha)y 20 (ol B0 FRgpy 7 e e B8 TR B33 & HE o, /=

i es [ OH@sSysrensyi oy,
84182 oo\ oz heny By, o MRsEbaTy, 1t 1.

5 u ogen St _
10. i %{Iz?r% 7a2Ath2r @1851 Q‘?ﬁm nHEZG,sﬂ ?%tH%We; %%d()s 1IR1910), 7.48

7.52 oG] azZHdearthso’r $607.68 On7 1M, afohE SGOE-SaG'S’Gﬁi | OHL WRrom);

m nut es at C. After tvvo hours, tenperature

Bonaveeq apcipo®o Mﬁzyemw an, 4819@62@'96@1@ @fﬂ@ t3305 33.7,
n of 0.057 ni (1.00 nmol ) of glacial acétic acid

43.Fedpey, ak 40e svszslaz\M,ymey spH4t g 29C730gl a6t1er811@ fg(?,usss3 7,
the reaction mxture is diluted wth 15 m “of Et2

129and1 292 ac3ed, Wi 13878, o528, NHBILI, 31%594)U5i6823tp7(ﬁ09<196 o,
sol ution. The or ganl c phases are washed three tinmes

199v8.t Anwht@dlc CHH SN, Ofd:ICes®d8all £9apPoahdd: andergl: H, 5.85.
reduced pressure. Chromatography of the WO 2004/ 024706

MS R TER20Qel Q96 68 H {085 17d6€7)( 68021, 67hexane/ Et OAc,

1.7:1.0) affords 0.080 g (0.10 nmol, 50% of the

ti Bxanpoleduct. IR (KBr, cml): 2976, 2935, 2122, 1731,

1272; 1HNMR (CDC13, 400 MHz): 8 = 1.01 (s, 3H, M),

1. 22-dimzo3HBob)l 3-ketbbaceatinH, 3MAII 1. 8hnlds, 3H, 14- 3[3 a-p-

Me), 1.96 (m 1H, HR-6, JI = 2.0 Hz, J2 = 10.8 Hz,
toluenksulfomy))trinz2ny®-7Boc3l3-kdghactatinh {H, 3H, M), 2.24

(s, 3H M), 2.62 (m 1H Ha-6, JI =

A solution of 7-Boc-13-ketobaccatin II1 (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 fer¢-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
is quenched by addition of 5.0 ml of a NH,C1 saturated solution. Temperature
is slowly raised to 20°C and the reaction mixture is diluted with 3.0 ml of
Et,O 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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7.2 Hz, J2 = 9.6 Hz, J3 .0 Hz), 3.11 (s, 1 H OH),
398(d 1H, H 3, 6.8 Hz) 24 (d, 1H, H 20, J= 8.4
woQ04/024786 (s, 1H, H 14), 4. (d, 1H, H 20, JeCT/BP2003/009866
Hz), 4.93 (d, 1H, H5, JI: I® Hz, J2 = 9.6 Hz), 5.37
(m 1H, H7, J1= 10.8 Hz, :72Hz) 5.81 (d, 1H,

cvifpusld flcct 6 41&&14@“5?%%,90"%13&4% B8 fertdy ion, n-

oA LSE AN (B 0 49 WEIG o oy 1 e
e U TR e

SR BE Cop B, LIS 1 Gl s
5. 851 didkB- W-@&? J?%r&b&% %m %@%@3%@%3 3509-3100, 2982,

687.1, 670. Exanmpl e 4 d| az et’obaccati’n

2935, |20@Bd11§4R16§6 P1633, 1272; ! =
t ol uenesul fonyl)tri azeny7l 7HBIS%\411{3((E<%% SLCOé)alt\/{I-%z%.l I ,61\'23 s,
3HSML 13 ¢, 311 )1 3 481 Qmagc ' 0.
m’md)j in TEE 20 (>0 7 rrE) h”g%dg%%All 5 g@ ﬁ;i Me) é%zd(m’ 1H,
i6) 5 =MIIERS L,0= 2058/$RLNRI-ON4 9 H 02 Sy
Bterbtg but oxi déIZ(O 013 g,/ % Z? |?1158a Sﬁy rolh/[s?) 19 (s, 3H,
Me§,02.221(k) 3K, Me) 563 eIH”Ho[—@ =Sb Ay gnd
gtl rrlr(% AfteZ 15 ﬂ 0. 013 gg?o 07 g? gtdmg‘]3 140
Hz), asy4 éa, tid, 8i-3s6l4/st)] 5.08. @, M, o - Jd*%raraem%}edt 36 (4,MPHL, H-
mnutes at - 75C. Affer two hours, and afte
20, Uenset &2)) ¢.9med,r HiTsBUSE g, —SDGJthg i&@otﬂﬁﬁ 251 '(fh 1H, H-7,
guenched by addition of 5.0 mM of a NH4Cl saturate
J1 =s 0018 HanJ, Fe618Ha) USR5 (& HHOW-Y, Va 9ell B g@dIHhH—IO)
reaction mixture is diluted with 3.0 m o Et2 and
7.485 A trg 2 M, talnoh) 0 7062-G16 8 (NHIH] @00 83468.80 3ldeDH, arom);
13 solution. The organic phases are washed three times
CyiNMR w@tleCl, driCe dHE) 1 &rled 4ahd 19@, 2004/ 0249082.9, 33.5, 43.0,
PCT/ EP2003/ 009866 16 evapor at ed under reduced
46. br sty 5. €hrthis dit.aphy6.6f 168, r 28i5duB0(4Si 83.5,n84.0, 128.3,
hexane/ Et OAc, 1.7:1.0) affords 0. 080 g (0.10 mol ,
129469800, ¥34B6¢-1#4-1j d46-7,1B5X 61 disacatl68.3,1 176ud 118441, 200.9.
- ( tol uenesul fonyl )tri azenyl - 7- Boc- 13- ket obaccatin
Anl pafcg @Bl 0:018 6r8t; HL 396 Bound: C, 60T Ly H, 6195. MS mz

4
33
2

qQmers. 5 14-diazo-7-Boc-13- ketobaccatl nilll: IR
7102@«1 cahed for @5, dh00; 7208, 68?935702@95 1734, 1656,
1633 1272; 1H NMR (CDC13, 400 MHz): = 1.23 (s,

14-p-(1-p- toluenesulfonyl)z‘rzazenyl—7-Boc 1 3 ketobaccatin III:
'H-NMR (CDCls, 400 MHz, 21°C): 6 = 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, Ho-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),
4.39 (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, 1H, 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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3H, M), 1.31 (s, 3H, M), 1.48 (s, 9H 3Me), 1.77 (s,
3H, Me), 1.92 (m 1H, HR-6, JI = 1.5 Hz, J2 = 10.8
w0H2004034766 14. 0 Hz), 2.18 (s, 3H, M), 2.19 (s, PGHEP2003/009866
Me) 2 22 (s, 3H, I\/le) 2.63 (1A, 1H, Ha-6, JI = 6.8
8.0 Hz, = 14.0 10 Hz), 4.04 (d, 1H, H3,

7385 g 550520 Sy & T8, ol 7.
& s e SR

{m 2H arom, 7.62-7.68 (m 1H, arorr)
d, 2H, arom; 13C NWR (CDC13, 100 MHz):

11‘*5 o Abop1hGovifedtndp 3 325 420 10
152‘.5 soffudh 5153 5 O byt dr 188gne ke MR huccain
RS s g, A R S i o
tipRoRy Sgﬁé i GRai CPT AN, Pdee ik PERRER o Soppnirated
und%@ %re 40@h atc?%r%)hgs of 1i%d (r§s1]c_1ﬁ§|6 Q%bz, n-

.29 (s 3H, Me), Me, mnor)

hex%h'g/k_])ﬁbﬂr?n%c NRUOF, DI_}’) gielaél d §24 %b@)mm%l 6’71%“) of ﬁgé t1{\f€)product

8 3
IR gKBQ logn ! ): 2352ﬁr 320@ 3()'@3 %'960 '\{E/)z6 |2_1|Z48ﬁs (13?3941{'}0W 61-NMR

(cne& 4@)0-1\/111;z)0 (Hg93g1 @q{) Mé} 11025 fés H, 134&515109151 3Me),

Hz, major), 25 4 (d,” 1H " H 20, J =
184oés 31911 Md:)Z@ 981(m 8}14 }&B% f}=82 1(BI % ) ﬁ% Krgﬁ M4 Hz),

2145, SHHVS 21901 3H01\/§e|‘|222] ’ 8-
“m 1H Wk% I’mj@S(;r J= 253%’ lngdjlez (Iﬁmmq)%6 /=

7. 06124256: 9% M, J1H 1441Hz), rﬁaﬁer()s 161,461 6-199 4.b1 (@H1H, H-3, 6.4
H 10, minor), 7.28 WD 2004/ 024706 PCT/ EF2003/ 009866 17

Hz)74326 (dy 1EHH-2000) = 814 43z)( 433 (&) 1BHHanm = J. 46H27 $84 (d,
(m1H, arom, 7.79- 7.82 (m 2H, aron) 8. 26- 8. 30

1H,2H:-5 a7/ 0/ 2.1 Blang) e 8.6 B3, 8m0nOm/ IBDCH@ Ket QDEBZQPZI IJ} = 7.2
1l 5 A solution of 0.04 g (0.05 mol

Hz)]1 4186 g2 ddi,7HBRc J13- &8t Bhrac6ai5 iis, 1H]| Hnl()? S .44-1050 103, 2H,
acetonitrile-water is added with 0.013 g (0.05 nmol)

aromf, T.68pgh6ByI(phosHhi aeomMf t2B-8.06 (dur2H harseyctAaal. Calc
m xture i s concentrated

C36HasNOq3: C. 61.79; H. 6.48. Found : C, 61.89; H, 6.42.

Example 6

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

A solution of 1.40 g (2.0 mmol) of 7-TES-13-ketobaccatin III 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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under reduced pressure. Chromatography of the residue

(Si 02, n- hexane/EtOAc, 1.4:1.0) yields 0.024 g (0.03
wornmi/024706 %49 of the title product. 10 IR ( KBr, PCTER)003/009866

3500- 3100, 3053, 2960, 1726, 1878, 1434, 1090; 1H NMR

(CDC13, 400 MHz): 0.89 (s, 3H, M), 1.25 (s, 3H M),

e g i gyt (5P ¥ and e W5 o
o e el g, U5 oty B o
thre@z%me% @@1 ?% wqﬁggﬁéﬁ an@ginééstrajc&i él?d%l‘ r@ciwﬁehSpressure
Chr%@gglﬁgiy gf 418%)( Ies?id%%_' (g@z,lgl h%@e%Ac@lOml.g.@lOA)
affoEE?i &y ?2§/g6 ﬁg‘é m%bl '“Véb/ of‘g{r%oflr)tl'ézf}méigx 1’*;5%1% Q(Kﬂji" cm™): 3600-
10g 295, 1, g e T M o o -

0.5¢ LS, @c 8923 @121279011 mngox]ﬂe;é ggkg&_arcmt '%ﬁgs 3H, Me),

| |1
ation of ES-1 et 0 cdati h

1. 72 k4, 3, K/Iegi If191 @ﬁ THE S, 3, & o 1, PVEY o, erErJgM 14.2 Hz),

nit’rogen ream 1s added’with 5.2 of a _
2. 199& %HOM@Q%@S@}PHM@W@@J(@@}@%@ Q—HEI-A?‘fl ﬁaSCdens J; =

m hut €5 and 25 undef strong stirring

6.7 sz & 3G gz(3, 6 1nm>|Hz)of3 0Py 1emE, @ﬁ{}il’ﬁsel(uedﬂ '}!{'-35 B=6.7
of THE i s added very sl ovvly at "‘the ‘'sane

Hz)t ge(@t VHEH- ZTOGJ&GQCHHQ')' 425 QHf@HI\%f)tﬁBfil(dm}H Ba20, J
m nut es by addi ti on of 9.2 of acet’ic

= 8 acHg), 4460l a1y H-3pgpt @Oeplﬂ?zl Y, l&e@@hﬁi) roomd, 1H, H-5, J; =
t enper at ure. After 24 hours, V\D 2004/ 024706 ‘

2.0 HHIERQ@OS%HE?%@ (8 1Hhel-nedcticod Ha)x 6 (s, SIIGII Hmeyl 7.47-
with 50 ni Et 20 and extracted with 50 m of

7.5 NG g weaty, $BH0UT B5e (ins OHytirom), BhE2-8e4il(tj ngl, arom) 13(3-
organi ¢ phases are washed three tinmes with H2Q

NM®R (€D CEj 106reHAN®.6pc2N1 04, etd d4nder4 r 2tizcea . 1, 34.0, 37.4,
pressure. Chronat ography of the residue (Si02,

43.4-hegand. Gt RS, B228), 72.83:18.3, 054, T6.af Bdr3is84.01229.0, 129.2,
(1.5 mmol, 76% of the title product. IR (KBr, cm1):

129350034 310188.29365.487685.321169.017133,.9,1396,5,1228.5. 1A AIVRCalc.
(CDC13, 400 MHz): 6 _ 0.59 (m 6H 3 CH2), 0.93 (m

Cs/HNIEpi: @, 60.06s H36,6vEquild 2T, (59.83HH, MeY9. MS {&z) 740.0
(s, 3H M), 1.91 (1n, 1H HB-6, JI = 2.2 Hz, J2 =

(M ieale. Gz;H@BTgeuﬁd ’729—&) 700. 2, 621. O 242.3.

Example 7

14-diazo-7-TES-13-ketobaccatin I1I and 148-(1-p-
toluenesulfonyl)triazenyl-7-TES-13-ketobaccatin I1I

A solution of 0.22 g (0.32 mmol) of 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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2.19 (s, 3H, M), 2.22 (s, 3H, M), 2.25 (s, 3H M),

2.54 (m 1H, Ha-6, JI =10 6.7 Hz, J2 = 9.7 Hz, J3 =
waze2orzye 3.09 (s, 1 H OH, 3.86 (d, 1H H 3PCUEPBNF009866

Hz), 4.24 (d, 1H, H20, J = 8.1® Hz), 4.25 (s, 1H,

CHN3), 4.33 (d, 1H, H20, J = 8.6 Hz), 4.46 (m 1H

satlg?agec}_é?)ﬁbt%@n:jg%‘pﬁgeﬁuf%q%}r?ﬁéh&ip 94%_2"%9 g%eH%eag‘,Eu'Sq?) mixture is
dihgc.eg?!wf}ﬁ gsﬂl-{I'}nﬁt}l@aarno ng)f‘t?gct&f\glté? [rﬁ dlegriﬂ Byreoys gaturated
sold oMk Fedsie JRRCMHEY wilaly dyle sh0edwidplo, Rich, ilterea
andzggﬁgeﬂti‘%t%d Zlﬁfgré %ﬁu%%%&s&g?’ @hrféég@%ral;égrgégf‘ the residue
(51090 he éﬁﬁ@ox@@a}sé 18C@ agorgé’@gb“%%l% R /(%S/IpfF?'I TES-

ey SRR AL QT s
ketdAYP-( llgproluen sulfonglgtrla%enyl%cilgn 5 2 tautomeric mixture.

t ol uenesul fonyl)tri aZeny bacy

§o%y%ogzt%%§g%eﬁﬁb% Jg gR %Br chHé 600:3100., 2956,

288qf MU 1I7sz7sllqw9y &@d@eqzmndﬂ” 13@51 D‘t?l' fﬁb@%ﬂ%)t B =057

. of a 1.0 M &olution

(m,t(ﬁ'l,tst@HQ?gl(%l'(tﬁ’% oI, 9Me)751€26/(~§t?H Mejﬂ 132@ (§1§Hn1}ée) 1.65

) of syl azide’ di'ssolved’in 0.9 m

(s, 34, adéed .89i(hd) 131,SMBiGIAE @b 2 THLC.. EeﬁfaefﬂfofJ?a P4.2 Hz), 2.16

brought to -50C in 20 mnutes Thé reactlon i's

(s, SHeMbRD.adt @l 3H, fMH 1 4dBH aAeRf 2 43Mtm Of FR INHE.L7, =
aqueou)§ WO 2(004/ 0247 /EP2603/6809866 1’9 satur at‘éd 6.7

Hz,shl=a9.Ditlz, TArpard WA, Bsegb(cplmtﬂtg 40C6 ¢ Pr@fw {jd)an H-
mxture is diluted with 3 m of Et20 and extracte

20, vii= B.2H), 433Nid4 CH, Ja1pe0 us= 322 HA) adi7 &4l qu (HL7 The 10.5 Hz,
organi ¢ phases are washed three times Wwith ari ed,

Jr = 617t Hzpdd.9and, d oh dé+, Uat-eQ. JHGSU, l&e@UCHﬂ) . Sﬁf(ldr §H, H-2, J=
Chr omat ogr aphy of the residue 5 (S Q2, “hexanel Et GAc,

7.2 ¥17); 6.59) (safifthrksl (), 092-3. 5((D(11132H1@Jr011120%590’f7 .60 ('EESH arom)
13- ket 0- 14- di azo- baccatln 1l and 0.062 g (0.07
8.1>8930 ¢fl, 2HIES:-01h8); ?(@tNMRE{QDCh, 100 MHz): 5.7, 7.2, 10 4 14.4,
-p-tol uenesul fonyl)triazenyl -baccatin Il as a
18.%,adk-3nB2i0c 33i. kit 3if. é 434, di5a2,059.1T6BS:6] A X8t DbACF6L0,176.5, 79.5,
[11: IR (KBr, cm"'): 3600-3100, 2956, 2881, 2098,
80.6,78%,2,15629.7, 10283, 12900, '1BOKYR] §COCIE4.300 40HE) 146.4 167.0,
0. 57
168.9, 170.3, 183.9, 200.6. Anal. Calc C3HssN,04;Si: C, 61.31; H, 6.67.
Found : C, 61.39; H, 6.75.
143-(1-p-toluenesulfonyl)triazenyl-7-TES- 1 3-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), 4.35 (d, 1H, H-20,



10

15

20

25

10 (m 6H, 3 CH2), 0.91 (m 9H, 3Me), 1.26 (s, 3H,
Me), 1.28 (s, 3H M), 1.65 (s, 3H M), 1.85 (m 1H,
WOBB/024¥06 = 2.2 Hz, J2 = 10.7 Hz, J3 = 14.2 HzBCT/RPIB3/009866
(s, 3H, M), 2.20 (s, 3H I\/Ie)202 21 (s, 3H Me), 2.53

(m 1H, Ha-6, J1 = 6.7 Hz, 9.7 Hz, = 14.2

o8 5, 08 8 Bl g R,
- 44 s BT IR T 1588 05 )
517 23080 S g L 1 i e B
OIS B 1 oS
woff S99 (4598, 4o, 1 2054 Bpdepaty Sty oo,
8D s e SRS o
o1 cypEnRak P Chsespyhod, P oy S R0 21

21. éFQB\'MR i@gcgsz .5 fn@Q gZ"ﬂss %37 746%,8\73 9(3%0'83'&06’%@5 127.5,

2 Hi>d/) | 4 ) 13474
128.55) ilz% (1%9.§ i%',é/E/HBl_%), %?@-7 gﬁglgfg,ls _5116%378 E‘E“ 170.7,
gogqlﬁ)@gHz) 2 06-2.10 (b, 3H, M), 2.10-2.14 (b, 3H,

VE), 2.16-2.18 (b, 3H, M), 2.39-2.44 (b, 3H, M),

2. Ha-6, J1 = 6.3 Hz, J2 = 9.5 Hz, J3 =
@T@&% =y 80-4.02 (b, 1H, H3), 4.35 (d, 1H H 20,
V\01a¢504m2,470f5EBCHA@%99$11009866 20 J= 8.8 Hz), 4.62

(d, 1H, H20, J= 8.8 Hz), 4.78 (m 1H, H7, J1= 10.8

Hz A 33lutio.o3 (Hl% g g@ e} ﬁﬁnol}"d)f l'ﬁﬂ-‘bhdd’ﬁ%ESdB-k'é'tobaccatm
H5 J = 3.3 Hz), 5.12-5.30 (b,

111 iH).7 il 83 THF akid. 1Hn2l oﬂet*ﬁaih@l & fitded H:ifibo 6L77Q é[@ 5 rhbhol) of
H 10), 7.24-7.30 (m 2H, arom),7.46-7.50 (m

sodmmrrborohy‘il&tdk 60 {mullHpodicason) ,-40°C8ard 8andet s@bhg stirring.
aronm), 8.24-8.28 (d, 2H, arom): 13C NVR (CDC13, 100

Tenpérpturel spamtancessyarsiess @b 238 CrajAdtert duday®r tled refctBon is
(3 CH2, minor), 6.1 (3 CH2, major), 7.04 (3 M,
quenched py additip8 B2 mibpdadeti©adid 20d Sxtratted thrad tBues with 15
25.4, 26.5, 37.5, 42.7, 71.5, 74.7, 74.8, 78.3, 79.2,
ml 8. Shyl 28ettel The5 orgaii8. fhase@8ar@, dfir@, Filtér2d. and evaporated
130.0, 130.7 (2 CH, 133.7, 164.7, 168.5, 170.7, 10
undgom@cezbﬁt%sure Chromatography of the crude (8102, n- hexane/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):
8 = 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, Ho-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, I1H, H-3, J= 7.1 Hz), 3.98 (d, 1H, CHN,, J = 7.3 Hz), 4.23 (d, 1H, H-
20, J= 8.4 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),
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Exanpl e 8 1413-azi do-7-TES-baccatin Il A solution of
0.46 g (0.63 mmol ) of 14B-azi do-7-TES-13-ket obaccatin

wo Rdodjozw706 7 i of THE and 12 ml of ethanol is BCOEP2003/009866
with 0.47 g (12.5 mmol) of 13jsodi um borohydride in
smal | portions at -40C and under strong stirring.

> qu@p%ﬁ@r?e Ctioh 1 usf'qubr( n I8 B3l 0a T 8 (o At oprom),
75§f7ﬁ5? foh B SRR BRERR, e 25%)3“#?5&3&& (6B, 100

rngr?gtvﬁg? 18615 oreLs e??rdfécf%?oégsﬂﬂ%iaawgﬂéeé 168, 59.0,
63.8 1o h- QI heT 5700, 1095 80 h 3! Jan et isht, 13415133 8,
5120 3910 43880 IR B 85 838 00

4 3k , . 3H, M), 1.90 1H,
H, §% géﬁf’f? e, 6_(51%&’}11,362@(?0 7 He, J3 Z10 5" Hz), 2.18

(SEx%ﬁ'll 2.20 (I'n, 3H, l\/b) 234(s 3H I\/E) 2.53
(m 1A, M@G 25 JI = 6.6 Hz, = 9.7 Hz, = 14.2

HZ )13 ﬂ %L(-N?Ol %%%eég&?rg(eﬁﬁlﬁd&pﬁgfp-gfg b}ltglzlp_és)ermoyl] -

14ﬂ4az?iao£7LTE abﬁic 9111’1 4.33(d, 1 H H20

1H H-7 'J1= 10.

4 He,
HZA ‘215@936@ Hz;l \Agar 004 02@71(% HERiAn.bOBE %958‘%7‘?91(2 4-

dlméthz%y(;gié%;yﬁWeﬂégai lsz]aorbc? hs"osglzxég a?: é%n@ millﬁf %ef#e cooled to
O°C§3.1@Edge% uhggr %Hro %E@gﬁlﬁgﬁd%ﬁrﬁﬁ%@ 0%)%0% (M'g)r?mol) of 7-

TEST48azido %acé‘&nﬁ III5Q) 04 %g&l% mﬁ%ﬁ ' off ?écgfclgﬁseér c-:%,goénmlde

76.6, 76.9, 81.3, 84.3,

OO0 10092 885, ity Wy BB oAy o0 5

(0.0B,mmuoBPof Fxatmmshlfonic acid (PTSA). After 1 o .
13-[ N-Boc- N, O (2, 4- di et ho>£ybenz)yl dene) OB i(:1s7c())blcjjtﬂ-jle reaction

mixgeei Boybpled AR dicted7 adEShbassad i fs lvbAsh%@ el H}ﬂe‘anwnh
of 0.074 g (0.18 mmol) of N-Boc-N, O (2

dichdonvetdthayde tiry ldodetiapd 16-gafib phibdss @?@@u‘&@e@%rﬂly Rvaporated
m of toluene, cooled to
under reduced pressure. Chromatography of the reaction crude (Si0,, n-
hexane/EtOAc, 2.2:1.0) affords 0.089 g (0.08 mmol, 72%) of the title product.
IR (KBr, cm™): 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, H8-6, J; = 2.0 Hz, J, = 11.2 Hz, Js; = 14.0 Hz),
2.11 (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 (d, 1H, H-20, J = 8.0 Hz),
4.32 (d, 1H, H-20), 4.94 (m, 1H, H-5), 5.88 (d, 1H, H-2, J = 7.6 Hz), 6.25 (4,
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. CsgHgoN,4O17Si: C, 61.47; H, 7.11. Found : C,
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0C, is added under nitrogen streamand stirring, wth
0.08 g (0.11 nmmol ) of 7- TES-1413-azi do-baccatin II1,
w@2@4/024700. 18 nmmol ) of di cycl ohexyl car bodi i m deCT/EEX0E3/009866
0.01 g (0.12 muol ) of di met hyRam nopyri di ne ( DVAP),
and 0.003 g 15 (0.02 mmol ) of p-tol uenesul fonic acid
T asAfter 1 hour a 70C the reaction mxture is
60'%%0?%'3§hd filtered and the solid is washed three

'E&gf_igi%ﬁo di chl or onet hane; the conbi ned organic

Lk ubsequent|y evaporated under reduced

n- TReS o ERRIBLEPL AR Ryt 1A0E RR B et gb "o

20y, S L %, 0 080 L A0 b R B e 0--
cimfSBp A REIOPI Sospaceg i n o ifef s fedin 1m
in 208} JHi2oRopifticgy 3 oprigife iallien 0 A flyme 0.1
LB ] S8 G R it Ay o, o
tem%gfe(tﬁﬁ %&rgogﬁlﬁ?c] 20:325(3@ Hgéftell Ef.lrggt%og]"rs %E'e %ﬁ?(‘ztgfﬁ isdrﬁggéched by
addgtlh:?n hﬁfsﬂ'l Sb):f ) a8§I8I§AE|:zl§ %tgﬂd}zd ';'pggi(gnmﬁng i_fr,@(trg%?g @ln?e% fifhes with
8 ml. 6BAGGRL (The digadi©Phasés %?e é%sg?%gdﬁragﬁti@g%%tﬁ 42.CuSOy

a
Anal . Calc. C5SHBONAQOL7SI :

aquéouy\ BB D 26TOPoRCH R ORREAMIBH Adp Rt under reduced
7.34. Exanple 10

preskaré.N- Bhe- lesus@hst Yidasaidar i BaMe) - {diBsaRiedOo- PRCCALI Nl of
1l A solution of 0.080 g (0.07 muol ) of

dichl3rdrhetBaaeNi$added-at>50°C with 0.7 ml of a 0.1 M solution of acetyl
di met hoxybenzyl i dene) - B-i sobut yl i soseri noyl]-1413-azid

chlaride TESSQEC After fhrbe hioar?thd redktiaadt Quehtht@ BBNIddtivh of 3
of pyridine is added, at 0C, with 0.8 nL (0.1 "nL/10

ml of ofNHyOktagakehs ofatbsededfJolatios. ﬁthiedoiﬂ%atﬂidi pRaself b dried,
hal f an hour, the tenperature is brought to 25C

filteAtd.ernd levapohatedsunder reduteidoprdssumeDbfgtatdpraphy (SiO,, n-

addition of 4 ml of a NH4Cl saturated solution and
hexant/Et0ted 1tburle?) yietds 0aD4 by (0.08 mimalf 7ACEELS thbetitle product.

or gani clphases are washed three tines with a CQuSO™4
IR (&ddsous™ B at46lat2d 05 ol A8, 636438, 124D) 2048, 'HANMR (CDCls,

evapor ated under reduced pressure. The resulting
400y i OrF 0X70E, O, s3dey.et 19r(s,13H, dle)pfl.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; = 2.3 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, J; = 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,
= 2.3 Hz, J, = 9.6 Hz), 5.88 (d, 1H, H-2, J= 7.1 Hz), 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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di chl oronet hane) is added at OCwith 0.7 mM of a 0.1 M

sol ution of acetyl <chloride in MeOH After three
whown®247h€e reaction i s quenched by addition of PGI/EB2003/009866

of a NH4Cl aqueous saturated gplution. The organic

phases are dried, filtered, and evaporated under

2RISR BN T IO R 0 0 3 500, 30, 655,
72 812 B % R o B S ) 0 888400 1 130,
539 1y0, 30 18k, s b P4, 1900 A, o
Cotindt g, b T 1 3 o L S gl 1
ChaRBLs S 10 242 (5 S ), 2as 2z
(d14é§?n3t91434-‘791f’§£1%ﬂietok%.céﬁlwfb3— ALY
E{)]%légo’n %ff 8)8( %](01[:1 b ) 0 1f1£> %@d}c;'z'z_]'l“]ﬁ%-é% I%gt&)%ggcatin
I11 1&{% 211}5_11 0'15'73%1 éét nﬁé&%ﬁvéﬁét 9Ziﬁ|m1ﬁ%§gsol t)lQn 1@%%d%§)vvllcﬁ| 0.03 g
(0. lg ogf‘ 85%%8 s(}r?%lﬁé ghg?; éétlon( gﬁc%ﬂlreﬁgt én)C and after 18
§4%@%@%ﬂé@a@@&%gg@ggﬂrﬁém%gash%; g resie
iG] el dB . 2 R By % 03 @@@g%) o
e 5yt 50T 6150001001658, 11307 855 8, 0
'H I@Rﬂ@ ()(CIS@%%@D@Q{%@&XSQ: 062 i{ﬁ 6, 7 Ci4;), DG, 31%; Me), 0.93

7.49.°5

1 f
. 8 v e AR e GOl g2

Hz, JL|= !l[‘ 23H% i =0f4. @”H%Zei qpi (tsf i3@§/m%eﬁ 1@/31mmfmeq\4e) 2.21 (s,
solution i s added w't

3H, Mep@syl(ﬁhoth@% Jhe saaﬂtzl gn= ¢.2caY) 99—6114 2Gaz8Ml57 (s,
af t er 16 hours is evapor at ed” under reduced

1H, pT-a43uB 84 @hHroemeonr.Ashy, gaflz h:ezn, ai ¢pe HO081 2= 8.8 4,
n- hgzane/ E(tGhOAc/ Etg% 1.8: 0.7}. . ? affords 0,07 g Hzﬁ 30

(d, XpH-207 %= 8f8 HA)e4tdt (8, ﬂ[EPdHC’Y J,I=R1MBHZ g:;n— b: 4 Hz), 4.89

3500- 3100, 3053, 1730, 1438, 1239, 1063;
(d, KRLDHLS) J§1@:02I\HE,)J2 & 5.2, 6186 G 18, 842) J .88 18), 6.50 (s,
1H, H-10), 743 745 (m, 2H, arom), 7.61-7.66 (m 1H, arom), 7.99-8.01 (d,
2H, arom); Anal. Calcl. C43HssN4O45Si: C, 59.30; H, 6.71. Found : C, 60.3; H,

7.19.

Example 12
14B8-Amino-7-TES-13-ketobaccatin III 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) of a 1.93
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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(m 9H, 3Mme), 1.27 (s, 3H M), 1.73 (s, 3H, M), 1.90
(m 1H, HB-6, JI = 2.0 15 Hz, J2 = 11.2 Hz, J3 = 14.0

woRgo4/02470@ (s, 3H, Me), 2.19 (m 3H, M), 2.21PCHEP20834)09866
Me), 2.52 (m 1H, Ha-6, JI = &4 Hz, J2 = 9.2 Hz, J3 =
14.0 Hz), 3.57 (s, 1H H14), 3.84 (d, 1H H3, J=

wa&%ﬁkx&rﬁg&é &@Sh ]l? 131'.}"' mdi%,grq%glgﬁ?aﬁi'tﬁg.oé{ggai,clgéas:es are
washel e gyt eyhid, ot fltegeds i, oV Bpgifyd i reduced
profsfy: Liipmidioerginy (80 M pikpdo RIOHU RO 3109 atfords
018, S 0m o054 GEURY iy Eoclloc o Gt BafieE 2055
173%21?%?: g%g n+g§ .O%H%gg/ﬂga%cat i H h?? )6 L 81‘60 (m, 6H, 3
Cugass i SHROARPROL 40 SEE 1B TR, 1%,
Mef.0L 5% (DL 2la-BY ) AiNG Ade/ - B4 1) O < AULE 1A DAY (s, 38,

he reactioh m xture T's quench I on

MePf2 Y0 @0HI024H06 P, %@?%%poﬁ%%ﬁﬁ2fﬂ ‘Pﬁ%e 6}3 x6.6 Hz, J, =

extra ed wth 10 nl Véf di or onet hane ni c

9. mtn@sy;—ameo H@)S@e% (areg, HJZE?WG@}?J €17 £' ?H H-14), 4.23

I't ered, and évaporated undér reduce pr ess

(d, @Hmaz@gya:pme 119, Ozﬂszr(dﬂq&@nﬁl.?@%@l §t82ﬁz 4 46 (m 1H, H-7,
1.8:0.7:0.3) affords ol

= 3342 5: Y4
7= tli"s'%q{?rz%%mlgg%a %@N@C?}ﬂcbgss JZool QN%?I?IJZ jéj;%ch?g 6.02 G,
1H,(N-H8H6.03 (dCH),, H®,98= 63Me]s, 1 -
(%49{2 S(H Me), 1. 73(6?2 P&?h l; .92 (?)mllz@){HM 1(m’ 2H,
aroi(r[sbﬁ 725}48«7716'\/1;)(211 ;l}lé%ar?%ié ;7H9@-N7S?8+2(§1 231 —arlﬂné}ﬁl NMR: §3D013,

100( MHZY, 5 Fa-762, 30.45 16.5, H2.8 32.15 2291736121 389= 3143 0426 45 .4,
Hz), 3.83 (d, 1H, H3, J= 6.8 Hz), 4.17 (s, 1H B 14);

59.2, 23.3169(1, 72.B, 742 06.3, 809, 84t2)86.2, 328(4d,1201D, l-EQ@ 134.2,
J =288 Hz), 4.46 (m 1H, H7, J1= 10.7 Hz, J2 = 6.5

1389, , 151,90 (65.H164.6, 068.9]. 978z, JD569. 59918) , Andl2 Calc.
s, 1H NH), 6.06 (d, 1H H2, J= 6.9 Hz), 6.48 (s,

Ciolilsy Ny 390y C, 2% 23 7H46.mFtind : € 66)16; H5689. 61 (m 1H,
ar on) 7.96-7.98 (d, 2H, aronm): 13C-NMR (CDC13, 100
I 13%.2, 10.4, 14.2, 19.8 21.1, 22.1, 30.1,
329 37. 3, 426, 45. 4,
14B-amino-7-TES-baccatin ITI 14,1-carbamate
A solution of 0.07 g (0.1 mmol) of 14B-amino-7-TES-13-ketobaccatin
IIT 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 evaporated 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 o/B=62/38 ratio. Chromatography of the
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15 59.2, 59.3, 69.7, 72.3, 74.9, 76.3, 80.9, 84.2,

86.2, 128.4, 129.0, 129.9, 134.2, 138.9, 151.1,
wAa3®4/8247064. 6, 168.9, 170.1, 195.6, 199. 3. AnaPCT/ER1003/009866

C39H51NO12Si: C, 62.13; H, 6.23. Found : C, 60.16; H,

6.89. Exanpl e 13 14B-am no-7- TES-baccatin |11

i SEORSTES gt A of £035 Al b T ol vl
6237t 8 Gl el S EDCriiato el 51 S, 11,

nmo um bor o e.

T ' 8 h
CrfETROS e S SIS (8 JAS1ck e AL, AdPrso 6. o
MeRAdgg. (nff 13[ glggﬁhgy&% pt}gi rgze@qtd QHN K418 3 Fiz). 2.15 (s, 3,

quenched ifron o of 25 acdetic acid

Megg.uam%w Me)L0. 19 (s°f3}EtIgl?é'),a%ngt Ghe1H! Mo, 96™ .2 Hy, J, =

ases are ~driéd, fritere evapor ated under

uged S tr resyd
9.6 ¢Auged DI OSHYRY 3. 65HHNYR, @gﬁ{ U3 g@Tlleri}q{ £ Uﬁ?.l}l{z), 3.98

shows the presence of "1413- no- baccatin |

(d, 181, M- cpybages Bizan4.18f (d, t1$1, 1318 epngen ) A RUA3TA2ER 20, J
8 ratio. Chromatography of the WO 2004/ 024706

= RCHAPAUNB/(ROIEGET-25 718 1DW 1A 9,02.6.0 Hz), 4.66 (m, 1H, H-13),
di chl’or onet'hane/ Et OAc,” 1.0:0.9) yields 0.04 g (0.06

4.93al 1H,62%, pf =t eyl U e reducs. o8’ (4t MR KICDCE 3, 740Q7), 6.42
mﬁ: b =3.58 (m 6H,Jbs c@; 0.9(3 (in, 9H, 3Me), ). 6

(s, LHO®1-(19), BH1-Ma)s, (i, 26, afomPH.58E7.61 1 (nf QH,Sarofﬂ? 7.9%38.01 (d,
1.88 (m 1H HB-6, Jl = 2.0 Hz, J2 = 10.0 Hz, J3

2H & o2n);7} C-MMB (CDCBH106 NiE)z): 8.7077.2mM03H15M)21.2, 19,1, 22.6,
(s, 3H, M), 2.52 (in, 1H, Ha-6, JI = 7.2 Hz, J2 _

26.3,. B0.Hz 37I8 42.2446.3,158.9,3166, (b.1,1713.3.019.4, 3578 047, 8413, 88.9,
H3 J=7.2H), 3.98 (d, 1H H 14 J= 6.0 Hz), 4.15

128(8L, 1289, H2N9, 13285,41HeY, 14328 (68.21H.6382069.2, E/B34201.3.
Hz), 4.44 (m 111, H7, J1= 10.0 Hz, J2 = 6.0 Hz),

Andl. 661¢.i @3,Hs5INOHL3R)C, 6 A993H, 0. 0LH okhdb; C1162=2, H, bi93.J2
= 8 Hz), 5.98 (d, 1H, H2, J = 7.2 Hz), 6.42 10 (s,
1HExample 14. 41-7.45 (m 2H, aronm), 7.58-7.61 (m 1H,
arom), 7.98-8.01 (d, 2H, arom); 13C- NWVR (CDC13, 100
VHAB-[S-Boc-N,O-(20t-8imeéthdxy 23 lidedhe)-B-Bb i tyliR6sexinoyl] -
30.1, 37.4, 42.2, 46.5, 58.9, 61.1, 71.1, 72.3, 73.4,

148z8minogt-TLSHaathslH 14,128 dbamae: 9, 129.9, 132.5,
134.0, 143.1, 158.2, 165.3, 169.2, 170.3, 201.3.
And) . salugionC3gHi5 3NALRAS g C (0630 97mmipl)7. 0f. NeBnd-N,0-(2,4-

. C 62.3;, H_6.93. 15 Exanple 14

dimethoxybenzylidene)-B-isobutylisoserine in 6 ml of toluene, cooled at 0°C,

is added with 0.102 g (0.14 mmol) of 7-TES-14B-amino-baccatin III 14,1-
carbamate, 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-
dimethoxybenzylidene)-B-isobutylisoserine 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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13-[ N-Boc- N, O (2, 4-di met hoxybenzyl i dene) - B-i sobutyliso

serinoyl]- 14B-am no-7-TES-baccatin |1l 14, 1-carbamate
woaaelzt7don of 0.124 g (0.30 nmol) of N Boc- N, BET/RP2003/009866

di met hoxybenzyl i dene) - B-i sobugyl i soserine in 6 m of

tol uene, cooled at 0C, 20 is added with 0.102 g (0.14

gt AL oSO
15, Gk o T il AR IR B, 1735
145471569, 1 é’gﬁgﬂgﬁM '(@égfj6QgtM?%”rﬁémeﬁT§;?)es&§£ﬁes?s =0.58
o Gt Rgh G (gl 21 LR AT 7t lopiy22¢
G, $1o’urs)n‘?%12 P@;& I’on aaéejadﬁgHazﬁ f| ?(Q gt 3I'he soIHZd) 3.87
(s, 3&%1@?%@3%?% éseﬁf Sle 452%‘3@ @R} hpne; ¢ tﬁ?@ﬁ 426 (4, 1H,

nic phas are sequently concentrat

HQQSS‘E?%@%%%{??FE?BZ% E@@sﬁg‘ét S atp 740744
o D EATUIER AL S . ot

coifias ?Tcocl%%ﬁosl o) TG W, 12

0. 93 9H 3Me 1.75 3H, M),
S BRSSO D 206" (S S ey 255 (m 1H,

ra18, ('lj]-lfocﬁ;}fllsb%u Phssih AT Hdecitn ST | 14,1-
4.22 (d, 1H, H 20, J=
carga,@,alf@) 4.26 (d, 1H H- 20) 4 90 (m 1H, H5, J= 7.2
. 6.05 (d, 1H, H2, J= 7.2 Hz), 7.40-7.44 (m 2H,

ar@m sofuthfr 7.0 (ﬁmllH ar@emo  middl)’. 9¢ (18- [NL‘BOC-NO (2,4-
aron). Anal. Calc. 018Si: C, 62.53; H, 7.

dlm%%benﬁ:yh@éleﬁvﬁ-khob@}tﬁﬂsoséﬂn&}iﬁﬂpﬁllﬁaﬁﬁno -7-TES- baccatm 11

Boc- | 3-i sobutylisoserinoyl)-14B-am no-baccatin

14,1-thrbbfnake ig ardaiied £didhisrbitetiemeois 4dddi4ag0<O, wthnoL Jnl of a
of 13-[N-Boc-N, O (2, 4-

0.0 dMratéagk yhioridd solanieh-ihdnethahol. VA ften34 hioney hi 516 1feambction
no- 7- TES- baccatin Il 15 14, 1-carbamate in 1.6 m of
mix¢tirehb quenehbaby adlitidded,7 atl FQ NM4C1 dquedusisatfrated solution

0.01 Macetyl chloride solution in nmethanol. After 24
andhextractatl 5Gtht hé ndaofi AcOEt. The combined organic phases are
subsequently dried and concentrated wunder 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 (CDCls, 400 MHz):
& = 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, Ha-6), 3.05 (d, 1H, OH, J=6.4 Hz ), 3.76
(d, 1H, HL3, J=17.2 Hz), 4.15 - 422 (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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m xture is quenched by addition of 7 m of a NH4Cl
aqueous saturated solution and extracted with 10 m
wo@RooAotEoe The combi ned organi ¢ phases are PCT/EP2003/009866
subsequently dried and concen2fated under reduced
pressure. The 20 chromatographic purification (Si02,

75 ATR BB FOER S0 -L oA TSRS, By M)
relelfbfY tosofipeed 2t s £ra1 218, %%/?7,]2 3483107 P B0y 287,
30. %5 k}zélgg 43. 57&55‘19@ (8”‘5748; 55#'%3]&2 "??) ,6;?3 657§? 73?14 81.2,
81. ﬂ*é4591%l8]§2ﬁ%§9H§;|b qfl 450 Efszﬁ' L%(t') 'I'Z@ J1%79 Zgéz%gpzozs
Andf éaﬁ“oéﬁiéﬂf“ Ghet B 8 291 (gt chigTla, 83000,

JZE—a ), 6.02 (d, 1H, H 2, J=76Hz)611(d,,
='6.8 Hz, J= 1.6 Hz), 6.26 (s, 1H, H- 10),

e E@#" (L2020 OLEARI SR tsobujsosgripay-

7. TES-14h. 2181 NYR (CDC13, 100 MHz) rel evant
?(?sonanacesﬁmg %éﬁn 4, 21.2, 21.8, 22.9, 23.4, 23.8,

250 ¢ca %ft‘ff’c agtount ofBaliaditin %n élgral‘%oal”f?s %ddé& t8 a %éhﬁlon of
57. 8, 5 8, 71.2, 72.1, 73.0, 75.

0.08%. 4 05, ]rﬁﬁlocl}a_ 139.[N-BletANO- (QM@Eme’eﬂ@x nk%@d@ne) -B-
164.9, 173.5, 202. 5 Anal . Cale. C4A4H58N2016:
isolﬁﬁyﬁ&seﬂno@l]ﬂ%ﬁ&@@@ﬁ TES-bdecdtinHITI6iP 2.0 Bxaray! ReBH, then

gas[l’l\#cﬁ@?eﬁl ,i9 bdb¥ed tRIrboxyAEREYI 8 dRes -ak3rosabtdnypdansge, the
rinoyl’]- 7-TES-14B-am no-baccatin |1l A catalytic

read@itl itix@ire dalfilacicdnthesu g @eitabed saedl diedl sbdas swhdiddowith 6
of 10 0.052 g (0.05 mmol)

ml &8-efiV1BacetiNeO Tz 4edliltibphorprhén plihsetear) hBated to 45°C for 20
i sobutylisoserinoyl]-1413-azi do-7-TES-baccatin Il in

mindités M awd MsGbsedueanly gasvipyetatgken uadbubblrediddder epressure.
After 18 hours at roomtenperature, the reaction

Chromdtogeaphy 6f Ither sdidue ¢B8¢D,,crilickanbditO AciCH}E]l,s017:0.3:1.0)
is washed with 6 m of ethyl acetate. The resultin

yields gafi2 g g0 dddsmanel, HE g dft the il fopodacdt. TR (Kbt esa gth449
subsequent |y evapor at ed unde[ reduced pressure.

295@nrioat ddgrldphhs 6, 127 rbk@ﬁud{{m (CDC13, 400 MHz) relevant

n- hexane/ Et OAc/ CH2C12 0. 7: 0. 3: yields 0.72

resqnges| atmo =, 0 2@ mef6H nhd €Hy), eO Q#o(danH | FMieBi, 07 (m, 10H),
175?3 %H 31,\/41,3)92 12 (s, 3H, Me), 2.18 (s, 3H, Me), 2.30 (s, 3H, Me), 2.51
(m, 1H, Ho-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=17.2 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. CsgHgoN,017Si: C, 62.91; H, 7.46. Found : C, 63.4; H, 6.87.

Example 17

13-(N-Boc-B-isobutylisoserinoyl)-14B-amino-baccatin I11

A solution of 0.107 g (0.09 mmol) of 13-[N-Boc-N,0-(2,4-
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2957, 1726, 1617, 1368, 1237, 1105; 1H NMR (CDC13, 400
MHz) relevant resonances at b = 0.58 (m 6H, 3 CH2),

w@:2@4/084196 OH, 3Me), 1.07 (m 10H), 20 1.72 (s, PGHEPIBI/09866
2.12 (s, 3H, M), 2.18 (s, 3H28Me), 2.30 (s, 3H, M),
2.51 (m 1H, Ha-6), 3.35 (d, 1H J = 8.8 Hz), 3.83

NS 4 P S AN e el
in 271 %11'1'%? acl:ﬁggﬁrl aﬂé'j ;’@éé% Wﬁgﬁ?e Iy oc?%e(dnfqt e Vglaﬁ 90.7 mL

4 0O o 5k A 5 s
tem?eisﬂure'zi‘sal%u%hﬁo 25°C. After thre? ;‘10}[112158 the. reac‘%on is {]uenched by

N- Boc- B-isobut yl 1 soseri noy am no-bacca

i s o SRSy B B e s e

tim&Bwith 8 ml of AcOEt. The or h
di met hoxybenzyl i dene)?fsg?%lg utaflelss?g%ga:'srlllgg 'jhr‘?e 1?'1__%63 yith a

a I 2 et t
Co; AREUSEATHIBA' Wulh Rl (Ghoftlrl ! S pncer

reduldddl QroTiupé. TWes kEAlBhg hyHcaohUeFlde %'tgxsgbffv'eﬁ' -3, g ml of
After half an hour the tenperature is brought to 2

dlclﬂf)hﬁﬁetﬁa&l%etl’i@ﬂ{iéded hg geackidn 1S AYeFehed g/! a@etyl chloride
addition of 6 m of a NH4CL aqueous saturated sol ution

soldith BXMeOHedA fidirtBeee hbiRS thé Féuction 1stue?1‘é%H by #&dition of 5
organi ¢ phases are washed three tines wth 3.1

m] &f)uEHSCS atjueaisoateateti solution iaad edtradied Qﬁlthag]%l of AcOEt.
evapor at ed under reduced pressure. The resulting

Ther @@ahiophadeydgeidgict, Hlodrédd ahd e¥apofte@under reduced L pressure.
di chl or onet hane, then added, at O with 1.15 nl of a

Cherhtcb,gIai@hydelC)laJ nnh@@nk@EﬁDAu; IIQDTIIZ) WOt 0404 %é(@ Deegmol,
hours, the reaction is quenched by addition of

70%) ofl thiiGile aprodaut SANMR oCBROIYt460N METE)eXd Faqted (m, 6H,
with 8 mM of AcOEt. The organic phases are dried,
2Mé), |1t B4 ésl, 3anMegy Sy &, 83, UMy 1 3edisc OF, BMdsRUr.62-1.78 (s, 4H,
Chr omat ogr aphy (Si 02, n-hexane/ EtQAc, 1.0:1.2) yields
Me,0Ho%).g1 (83-004nfm) 4H 716)%6 d¥led,n.2¢i (sl éfhrM&i)ptZ 39LH} I\B\H, Me),
(CDC13, 400 MHz): S =1.00 (m 6H 15 2Me), 1.1
2. 5586m N/H HQL @9]1(%6 BHz,Me)= 916 Blz, (5= D#H.8 Hl@)?) 09 (b 1H OH),
1.62-1.78 (s, I\/EH-5),184194(m4H H136
3. 35\/@,, HzI 24—(952 Iﬁzaﬁ VB4 (42130 [ 5, 7 2HIz)ed .18 2458 (m, 4H H-2,
1= 6.4 Hz, J2 = 9.6 Hz, J3 = 14.8 Hz), 3.09 (b,
H3',12,H m 4. 43 (HI,SII@dH i) Hl 70 d, QH, NZH B 79L6(Hz) 14.85 @n, 1H,
Hz)

H-5, J1 2Hz J2—96Hz) $ 51 (dmlH H2 J 7.6 Hz), 5.90 (d, 1H, H-13,
J=9.2 Hz, J= 12 Hz), 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); PC-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. Cy3HgN,0;5 844.4), 8454, 789.5, Anal. Calc. Cy3HgoN,Oy5: C

61.12; H, 7.16. Found : C, 62.3; H, 6.99.

2
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H3', 2H20), 4.41 (m 1H, H7), 4.70 (d, 1H, N -H, J=
9.6 Hz), 4.95 (in, 1H 20 H5, J1 =2 Hz, J2 = 9.6

wo2Qo4/05478 (d, 1H, H 2, J= 7.6 Hz), 5.90 (d, 1PCT/EPDB3/009866
J=9.2Hz, J=1.2 Hz), 6.2720s, 1H, H10), 7.42-7.46
(m 2H, aron), 7.52- 7.61 (m1H, arom, 8.0-8.06 (d,

2Hp-a 3CNMR (CDC13, 100 MHz): 10.1, 15.3,
213,—’%@13—5}

23.0, 23.7, 24.4, 25.1, 26.8, 28.6, 30.1,
75 1p- (B Ge-D 12,4 ffinliyBengyfidne h i l%éyf%sestmbyll-
7““?%:1%,“"%3’3'@“’%%5’@%s*}f%?ca&?Eilf&ﬂ%féaﬁﬁ U2 4y
9L gl S e GRS, 8, a8t utio 0
i R S0 R FATBAAE TS L v 1
3 m‘PSﬂleﬂﬁwrl)meﬁiaﬁgsis L4dsa ty W%%W%B%?p@ﬁ 'd.03 mL

,1-carbamate A sol uti on 0

0213 [AnRAT - No® ( &ridthy
( di met hox?/ber?zyl [ ée%e?rriléle| sc%lutyl [ soserl noy(IO 057 TE‘§“112 of

dlth dlﬁ%lc?%&gcﬁ%i Nat '(1‘80&218 tesh atﬁ;r d/(%@ OBO éﬁa[ﬂﬁe r%a%tion is
queﬁmlid) baf aﬂﬂitﬁirh)dfam RE 8nth Q\IIQE@I % (1901985 g )lagedo O]é.ltlon and

di met hyl am nopyri di ne, at room't errper ature.

extraoedshidectim@aGiitls niSof ieRIMORR 1M AdNeldrOMiB pithstd afdried,
a NH4Cl1l aqueous saturated solution and 10 ext act ed

filteréd,eandli svgporhicd ﬁnﬂér @EdgdethlpRERIRS hane _
IOhases are dried, | tered, ggd evapora?rgd rgﬁl%an('s‘}oz, 7

hexa@EO@Acﬂ@Hﬁw&O mSG?BéﬁGf(ﬁD@D% (026 ﬂﬂmol 69%) of the title
hexane/ Et OAc/ CHC13, 8 0:5.0) fords .
produm] JR 6¥Br, oémtlhe345a,lza961pr1<8¢1sct173BR1@&Br 1299“f 1b89 1H NMR
3450, 2961, 1803, 1733, 1370, 1239, 1089:
(CDQIRCIH) Midf) Mizyant ebssiantes 85HRA0S mat 61@ 3 c@H§)9 o(gm (m 9H,
6H 3 CH2), 0.94 (m 9H 15 3Me), B 9H) |
3Mq)s 1. 39Hs, 9#3), 12721@, BE, M), M9 (s, 2311;31\/(@9,,2381 (s'\@])L 1\2e)4@ 46 (s,
&1 3H, M), 2.52 (m 1H, Ha-6), 3.82 (s, 3H,
3H, e 2% (1BH] HoMey-6).4.88 (SoBH;LeMe)LBz& (s]%IrB @Me) 4124(d 1H,
é 1H, H20, J= 8 Hz), 4.56 (m 3H), 4.76 (d,
H-2 é &ﬂz) 4.293(d; dH, TH2055 8 Wz Y. .’Q@I(m;LBIH)J-HZiﬁ (ﬂ: 1H2J 7.2
HS 1H, H10), 6.42 (d, 1H), 6.47-6.51 (m
Hz}s4493 (121 3L H-4), 6.0 (@HlHatbR) J 7 7911z) 2836(s, 1H, Hv1o) 6.42 (d,
20 7.98 (d, 2H, arom); 13C-NMR (CDC13, 100 MHz)
1H)f@44gv@§t1 (MasPAart337.42 ¢m, 2K arom), 7.51-7.58 (m 1H, arom), 7.92-

7.98 (d, 2H, arom); BC-NMR (CDCl;, 100 MHz) relevant resonances: 5.7, 7.2,
10.7, 15.5, 21.2, 22.2, 22.4, 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.
Cale. CeqHoyN,0108i: C, 62.8; H, 7.74. Found : C, 61.3; H, 6.64.

Example 19

13-(N-Boc-RB-isobutylisoserinoyl)-148-t-butoxycarbamoyl-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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10.7, 15.5, 21.2, 22.2, 22.4, 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,
wWQ'2003/02478 1, 74.1, 74.7, 76.2, 80.2, 84.4, 84.BCT/EPWNF)09866

128.5, 129.0, 129.9, 133.9, 3¢4.1, 139.5, 150. 4,

151.2, 159.2, 164.6,171.0,200.7; Anal. Calc.

dim%ﬁﬁ%gﬁﬁi%@%-i'gozdu%&li%se;m%%fl] Eofﬂg 14f§: t- bu%oxyca'flbamoyl-

bacqelft MPRA S PR Y 20 Bl A eehodiits bol % F BE B i
add%@ﬁ%é&%}%@ §6%1L[ Q‘{) Basr N n{g2 of SEQS‘L%Q‘[%/ Yen ?d(%gﬂuoric acid-

LB A S5 255 A T o

the gecéfd(?n ?s{ q@%ﬁ&l‘f&% ﬁ})&bﬁ(ﬁdlﬁi@ﬂ(éf % ﬁ /%apﬁéﬁé@l qu)ie?)r atséfn)turated
soluﬁ n%?%#ré@{e?ctg?géuﬂm&%itggafﬁl Aﬁ{é?@pﬂ?@ée %'i]%g&%r ases are
L ey .
andtéi’ﬁiog‘é‘tid‘ Undlr PEduieHE reséglgmﬂ?é“r%s&ltﬂg%eafre%ﬁ% crude is

ree times wth aqueous

dlss§RJe‘éIt P8 nﬂréieglc}flb#]otlﬁétﬁgn g RY&RPT alLisd o ﬁ{l of a 0.1 M

reduced pressure e resulti ng reaction cru

soluﬁbﬁs@f H@&PI! '%h@oﬂﬂie of Mo o et hener tﬁ{b‘%’lh@? Iecge %S&mn is

.1 M 10 solation of acety

M@d b3t a8@tich ogr 7t t
uequenchgdaby hdd??.%nrﬁgﬁgﬁ7g%qrﬁga L{IPI?L)?%‘i% %%H‘é%ﬁ% SOhmon and

extrietel! fhigd 8sallubf AcERE Tﬁét&%‘éhfcd pHakés %ré“ dridd, ARBted, and

The organic phases are dried, | tered, and

evaptanal ah@er vedided FYSEY. m}ﬁaﬁwts BNI%JE@QHM fmixt
Iﬁfe resul ting mextg%g (Si 02, n- h%&agrglg?a QOAc, n% gixture

(810} @l-HexAhJBLOAD- 100: INBPY/icl 46 V) osngg MO6t infhél, 11%%) of the title
product. IR (KBr, cm 1)} 3450, 2961, 1803, 1733,” 1506

prodi@TOIR 108Br, $68Y): 34592;206+ N\RI, CDEIS, 1906, Miz), 1239 1089,
rel evant resonances at S = 0.98 (m 6H, ZI\/E)

7324 SH-BMRMQ D5 3306, M3s) Midvard. 88ohanc&Hat IVe) O 938 4, 6H,
(s. 9H 3Me), 1.66 (m 1H, H5), 1.72 (s, 3H M)

2Me), 9128 s, BH1, NS), 61.3Ms) 312, Re),s1.383(, NH) 3Me)531 am (s 9H,
4H, Me, Ha-6), 3.82 (d, 1H, H3, J = 7.2 H), b,
3MedH] .60 (@)L H AHe") ( 721¢s, 3H, M), 1.925(ch 3 EHB-ZSI-I-MQ) 2 25 (s,

H2), 4.42 (in, H H7), 474 (d, 1H H14, J=
3H, M?) 2589n{,HH1Ne, I\]I=chd-6)J3 & 8dHrH, 396 £ m.2 Hi) 81-935 (b, 1H,
OH) 4G7(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
(CDCls, 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. C43HgsN,O17: C, 61.00; H, 7.25. Found : C,

61.3; H, 6.64.
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7.6 Hz), 6.01 (d, 1H, H2, J=7.2 Hz), 6.26 (m 2H,

H 10, H13), 7.38-7.42 (m 2H, arom), 7.54-7.58 (m
wdakhosmeong, 7.95-7.97 (d, 2H, arom); 13C NVR PFCDERRN3/009866

100 MHz): 10.2, 16.0, 21.2, 3.6, 23.3, 23.5, 25.3,

27.0, 28.1, 28.7, 25 35.9, 42.0, 45.2, 51.6, 58.9,

mbled00 %2 o 250’5 Tl a0k Sy B
ol INcRE N Qg hofy bl Aifeng) & 18ap ERjstyeringyl-
71 i o e YRIATRE G2 AR EFBARRRQO3 000806 31

Lo o 2 4 ST TR BB B0
d1méltfi %3315:{1‘*\;&@1% H% ?(élﬁﬁt?ﬂgéjsteh?lﬁyﬂw SES Y 48 definbPb 0L 11T in
7 mgbf%etﬂ&ﬁ%k?ﬁni@ﬁddgﬁ{]?t)ro%rﬂ %ﬂ?ﬁfé‘réﬁl‘p’r fl'dqul{ 2l 76 lTﬁﬁlc]i‘} bt di-

am no-baccati n acetonl

2-pyftFgnichochiale TRAEEMS Soutd e Peddhifh ibeife smﬂén"%d by
add1'h%ﬁ‘btf Apﬁlé T S ah% eﬂﬁﬁ&‘é@ %e@*lm@sdﬂf lgl Qrﬂuloc;f ficHor&hethane.

wat er and extracte ree tines wt

The?c%rg'c?llng e}gl?ﬂasanggﬂ'@ dried) eﬁl?%@ glgr | eg@ﬁa’t@d @ndEt $8duced d pressure.

ter evaporate uced pressure.

Chréih N ¥hOf relshiRier $§i@quen-@1§k9§e/EtOAc/CH2Cl 7.0:5.0:8.0)
n- hexane/’Et OAc/ CH2C12, affords 0.413 g

affof& (i13 g@su eI 33‘9%);911‘ iHlegf%tge ﬁfldzzgiét@tlﬁ QRB& K& NK/RCm@ 2958,

1732§C@§943 1499 WZ]8 59077 r]‘HN\MRtg D@l N300eR11a%, 55"6‘) relevant
0 (m 6H 2 CH3), 0.95 (m ), 1.08 ¢

resoﬂlaﬂ&s ak: 88 080 @%H 3. dﬁ%ws’%@ﬂ 91\49)31\/183 11303 gm %H{) 1.18-
Me), 2.19 (s,
14814, HE1H.1.93 s?ﬁHaNfé 23 SH7Mé 2080 s, BH 223 s, 3H,
31’@8(dﬁlH(l-l- 14 J)I —764Hz 3)82 gs 31\43?/9 (
Me)3281 (s, 1BHHEWRY, —4.8HA LB 9m H&J‘Ugﬂ-ﬁk3 }w 3078 d, 1H, H-
7.2 Hz), 4.44 (m 2H, H7, H3 ), 4.90 (m 1H HS5, J
14, .;f] 9.B4Hz), 3@20(3 34, 0MK), 318795, 3H; OMk)H4 23-6.293(nf,d3H, H-3,
1H, H2, J =7.2 Hz), 6.48 (m 4H, arom, 7.37-7.41
2H-20nJ 21,2 A0, 447 (184 27, F27( Hi-1b}, 4 80dm),, 1H, P65,7J 989 8cHz), 6.09
2H, aron); 13C 20 NWR (CDC13, 100 MHz): 5. 69, 7.17,

(d, 1, B-135J6; 721 Hz), 233(d,20H6H-2278; 725 1), 628 Pm, 281, Brom),
373 42.7, 46.4, 55.6, 55.7, 58.8, 62.8, 70.6, 721

7.3778.46, (0T, 52H, aimfng,7.580.5] (18411, a®6n)p,7.96.798 (OALH, arom); PC-
128.8, 128.8, 129.1, 129.9, 133.8, 134.7, 137.9,

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, 1699, 171.5, 187.9, 200.4; Anal. Calc.
CeoHgaN,0178Si: C, 61.83; H, 7.26.Found : C, 61.2; H, 7.3.

Example 21

13-(N-Boc-B-isobutylisoserinoyl)-148-amino-baccatin  III  14,1-
thiocarbamate

A solution of 0.11 g (0.10 mmol) of 13-[N-Boc-N,0-(2,4-
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159.0, 161.6, 164.8, 169.2, 169.9, 171.5, 187.9,

200.4; Anal. Calc. C60H84N2017SSi: C, 61.83; H, 7.26.
wo-ouaa2470C, 61.2; H, 7.3. 25 Exanple 21 PCT/EP2003/009866

13- (N-Boc-B-i sobutylisoseri n®g )-1413-amni no-baccatin

[11 14,1- thiocarbamate A solution of O. 11 g (0.10

dimeﬁmlmb%&%%sgg bgliéycl}s%gérf'novﬂ 3 Ol%é %‘5 -amino-baccatin III
1 AT YA 957 G AR L P M A T, o
IR N e I T T A
s WO LSt R AR Ban T BB i o
NH MM AAERHA ALY &?%&ﬁ%eﬁ&ﬁfghgen L3RR 1 YL 8P AcOE:
he 05 RIS, 54 TR RSOl AR s

solu{ gﬁ'uﬁﬁpd pﬁt%?éﬁ eertﬁdT aéc?%ﬁ%dt LAGer k§%tehoﬁre%%§%g The resulting

ssol Ve oronet

reacﬁﬁil ci’ﬂcfgh(dfssa}\\/g inf %%H%l%ﬁkéfﬁél%} 1964868t IO°C w1thl{)2 ml

ree hours e redction

of aQHENE @%ﬁl {S’ﬁ Qéétgp glrl]%hdg i M@f) ﬁﬁg@g LIII%QPSS g}e &actlon is

sat ur ate utio extracte

quen-uléﬁg dﬁorp £94n1 8f § I\‘ﬁtl da eblid §£ﬁﬁa§ce§§ghﬁl\6ﬁﬁpﬁ{@éﬁ§cted

uced pressure. togra € resi

With%%hﬂ%f(ﬁ%&/@@ﬁgéf'{lﬁ %l‘?eﬁﬁf g]ﬁggeg e dﬂeﬁl t}g%?cp%cr% %&p%’isated under

redu%@@ i%ssﬂtgee’ijhr%ﬁ%ﬁ@%r]aéﬁg oflt%ggfesﬂigggi&ég%téﬁ‘c%}(ane 1.4:1)

yiel&"b OB/%(O @ls_l ‘1}%&1%1 @r%)%me tﬁle;%bo(iﬁct IR (I&/B} cn';la 17433343%960

17352 1%86§ $5143|‘123|§9)1128% 7:% (‘HLNM’R (6@(@13, 4](50 MH@) ‘B +1p, 993811 6H,
2M H1|2!9 sy 3H, M), B4 ‘QHlSXME 127‘3 &2 )174412ﬁf 10H,
0y, 43)6(m1@2H H-7)H-20( ’M? (nm

HB-6, H‘S' 9H?4' HZMe) 42, 94'SrénBHlM gl'ESI (é13H2Me)|;|Q;48J€m IH @Ioc-6 J;
Hz), 6.09 (d, 2H J=20 7.6 Hz), 6.26 (s,

= 6.4 Hz, bh £0).0 Hz,4Q-718.9 Ki#), 3212 (RNSINH-3( 497 Bz),(4aHA4.18 (m,
aron) 7.99-8.01 (d, 2H, arom), 9.33 (s, 1H, NH);

2H, IBC, [HI\H A, 2H) A, 4.36 2 2H, 15-73 H-20),24. 78J(d91H N'-H, J
231 23.7, 25.0, 26.2, 28.7, 35.9, 41.6, 42.7, 45.

—9252{2() 498 (ﬁl 1H;Z—1€ﬁ J16= 24 H2.Q= 916182) HSOB(dZH—MH 27621—71,3 J=
81.2, 82.1, 84.4, 94.8, 128.8, 129.8, 130.0,

7.6 Hz), 6.26 (s, lH H- 10) 7.40-7.45 (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.
C44HsgN,045S: C, 59.58; H, 6.59. Found : C, 61.3; H, 6.64.

Example 22
7-TES-14-(Boc)-triazenyl-13-ketobaccatin III

(0.06 g, 0.52 mmol), of potassium fert-butoxide are suspended at -75°C,
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133.9, 134.1, 139.9, 156.2, 164.8, 169.5, 171.0,

173.5, 202.3; Anal. Calc. 25 C44H58N2015S: C, 59.58;
woH2008/05006 Found : C, 61.3; H, 6.64. Exanpl e 22PCT/EP2003/009866

7-TES- 14- (Boc) - tri azenyl - 13- k8Bobaccatin 111 (0.06 g,

0.52 mmol ), of potassiumtert-butoxide are suspended

undat n]t?égen VWRe20044 & gf%gg ﬁfl\‘yngrp%qq% %%@ar&ﬁ%{tﬁﬂg 9HF. After

nltrog stream an ongs rrrng, In
E
0 sk 600 (019 ED Br NE P hofddey i

T, 7,
ol i 1 e i3 Yyl g s

temp@fRafe. %ftgﬁlg'rﬁﬁpl()’ @@ Olllsm o fy%éé-a%?@@ﬂiésﬂlved in 1
VO

wo mnutes at -7/ rt

ml EMPErRL LR dRESIH %%eg}lhﬁteﬁ%fﬂ@*@ %&% hdurs acpd after

gquenched by addition of a saturat

temPEHRBHS hEPEEdPIL §F@*€pechetrea@am§ 1ssgﬁ’<¥ﬂ(‘)fherdalby$ sﬁfﬁtﬁ%@%s.o ml

and the reaction mxture is dilute

of £ENED,@nshtereié@ahdomd 5BIRidh. Tém Era%%%o@ﬂg%gb%d to 20°C

saturated sol uti'on. The organi c phases are wa

andtthea@atlio® snitkile WadiBlitedditBS.0hI bF'E%fbadiﬂi sm&%%tx@ﬂh 6.0
under reduced pressure. Chromatography of the resid

ml ()ﬁleDZ\THECh@ZiaB@IAﬁts%ate%i 3oMutidn. afﬁé”o%%aﬂlcoﬁﬁas& afb %shed
nmol , 509 of the title product.

thre35G8red W9k WaEE, dridd filtededl 4nd Jegraﬁoraﬂeéﬂ WMd et %d ﬂ%%sure
MHz) : 1H NMWR (CDClS 400 MHz): relevant resonances

Chreniht5§r2(prhny dHhe3Esue Bih, thheHe/BidAc, 2.3t1. (I)Saffé’ﬂds 0.022
15 Me), 1.31 (s, 3H, M), 1.55 (s, 9H, 3Me), 1.71 (s

g (RRp mf)ol 15088) oM theHitlelgodart. IR W B1S.cdt): BEDO- 2102)1 2962,
(s, 3H M), 2.22 (s, 3H M), 2.52 (m 1H Ha-6),

1733, 9374012384 IPHNMRAGCIIC(;MOQI-IMH&I)F 2E)NMRATIOAL, 2400 MHZ):
H7, H14), 4.92 (d, 1H, H5), 5.80 (d, 1H CHDY,

rele@aﬁﬂre{s&naﬂb&s 6-10)58 Gm3BHH S3CH§I),,0913(8n ,/9H) 3(MB),41-|11 (s, 3H,
aronm), 7.96-7.99 (m 2H, arom; 13C-NMR (CDC13, 100

MeMz31 (8, 3H5Mk), 185 (209H0 30Je)l 4. 3] (4BH, Md), 0,.88Zng), 1H, HE-
28.3, 33.8, 37.3, 43.1, 45.1, 59.3, 72.5, 73.5, 73.9,

6), 2@06(5 Bb1,AViej 62 21 60 38], 8)32.204(s0 3H, 289, 21529(, 1H, Ha-6),
129.2, 130.3, 130.4, 133.7, 138.6, 150.4, 152.1,

3.9166. 17H 158).24.287(5, GH, 124-20), 2087 &, 9L (W], M4 a1.82 (d, 1H,

CA2H59N30O13Si  841. 4g 842.4, 714, 652, 574; Anal.
H-SQ:aﬁcSO @hzﬂésﬂﬁﬁo@,é 4 ¢s, 1H9 Fo10),15.89. (%. 1EWRSS-T.60 (m, 4H,

arom), 7.96-‘7.99 (m, 2H, arom); *C-NMR (CDCl;, 100 MHz): § = 5.5, 7.0,
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.
Cy4oHsoN3045Si 841.4), 842.4, 714, 652, 574; Anal. Calc. Cy4HsoN;0;38i: C
59.91; H, 7.06. Found: C, 58.9; H, 6.57.

b

Example 23
14-[N,N'-bis-(benzyloxycarbonyl)hydrazino]-7-Boc-13-ketobaccatin IIT
0.16 g (1.47 mmol) of potassium fert-butoxide are suspended, under

nitrogen stream and strong stirring, in 3.0 ml of anhydrous THF at -72°C. The
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25 Exanple 23
14-[ N, N - bi s-(benzyl oxycar bonyl ) hydr azi no] - 7- Boc- 13- ke
wao emaozaoé n 111 0.16 g (1.47 mmol ) of pot assi BOT/EP2003/009866
tert-butoxide are suspended, 3dnder nitrogen stream and
strong stirring, in 3.0 mM of anhydrous THE at -72C
.., The.WD .2004.0 4706P | EP2 / 9 j [
it it SRR, iy T UBO A (R SO TORREA Al with 037 ¢

e Ssalre

54l i EpdrSiiiiiaef ( HpaniEhE Mgl 18 imi of
oM A Lt B 2ol mupeh & éesré|benayl~a2%d18a’-;ﬁ°xylate
B P e o e e A
rem ST S, YT Y P egdolmisre i
quenga\gé otl}?tdgg t1cﬁ’f‘?f 2 Q %’§ M&PR} Joq dBetidf acd Nl d with 10 ml

ura ion e organic phases are

o S ATER L) S S it i
The E&gaﬁgzs k)gﬂgié %mfégl?v?asgxg%otﬂ}ﬁét egt\Qlﬁg e o%u gt%l@éd aﬂt‘é?é’cﬁ and
evap"@gﬁ%f%iél?g}fd%ﬁﬁgﬁx& ety gms? 3%% }lvef)lfh%%%s?d‘%%wloz’ "

1.82 (s,
hexa#é‘/l%ﬁ%ﬁ'c& F—?ng\(/)é) a%férd'é'z(b.?ézg gO 0. 19111'1'31’ 55@’0)=0f He $itlézg>roduct.

1 H = J 47
H@(ﬁg(bﬁgcg, 400*1*?5&)1§| 9. ge %SFBH Me)- 419222(;&,;231{ ,Ma 1.47 (s,
9H, ?ﬁ\?&i 1J§2§ @WZMe)g}z @Z?d((rﬂ 1I;IIHHBﬂt3291 —Jz=58{;§ sz% 1049m Js =
14. 39H§) #)13 qsé%?{ (Me)lle,llgg{é% 3H, Eiela2251¢l§s) 3H51\/@© (2d59 I, 14,
Ho- 5 Jr?%viz Hbl; J2 9@?5 Hz J31£ ﬁsﬁgz) 4. 1441(<Id_|) an;lé{-lS7lﬂi27Hz) 4.24
(d, 11H+,, Hﬂz@, JJ=-863 Ezb‘lZZ} 376(&;61’HSH MJH&G)H’zﬁ &R90((s, 1iﬂ|—|)H 14),
7.15-7.30 (m 20 10H, aron), 7.34-7.40 (m 2H, arom,
4.927¢(BOH, B5.5( ), 2. SH0mY, 8925 Ha), 4299 (dal HYCHI3C-NIR.S Hz),
(CDC13, 100 MHz): 8 = 10.9, 14.4, 20.1, 21.0, 22.0,
5.06200,90H, 831.6.J 4355 15), $.157(d2 1 IGECH,, 68 82.5H, 513 ¢, 1H,
74. 4, 752 75.8, 76.8, 80.9, 83.3, 84.2, 127.5,
CH,128=32.428:)55. 412606 1 H 28-7,J, 2280 B, Hi2d, &, 6,927, 5.62 (s, 1H),
131.1, 133.6, 135.0, 135.3, 138.4, 152.6, 153.3,
5.971&d,. TH, 168, U,— $651Z), 66% (s, UT1H7]0) %689 (s26H200.15-7.30 (m,
Anal . Cal c. Cb2H58N2017: C, 63.53; H, 5.95. Found : C,
10H6 2r6m)H7. 540240 (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;HssN,Oq7: 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 III

0.16 g of potassium fert-butoxide (1.47 mmol) are suspended, under
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Exanpl e 24

14-[ N, N - bi s-(Boc) hydr azi no] - 7- Boc- 13- ket obaccatin |11
w@:2m48/02#706 pot assi um tert-butoxide (1.47 mmol ) PEI/EP2003/009866

suspended, under WO 2004/ 024786 PCT/ EP2003/009866 35

nitrogen streamand strong stirring, in 3.0 nl of

niffﬁg%?fer%ﬁ%ln%@f’wg tiaky Bnad) By tRag Tage gt “¥8ec. The
ST B S TR Y bl 07
(0. 5‘41%38“52? o BreP iR b eaftf Ot R0 o 3 a?pfsﬁ £l o
DMEY Bfer 1§ by 0P85 416, 1?%?1%130% PR ﬂﬁ%ﬁg&oxylate
diss¥ibdu 1 3 R o?t’lg¥ tdh(?@ I%T%]e M5 trﬁ%% %rﬂgg% Sadgp’_lgcjt -68°C.

agueous satura

Aﬁgeisgzgglé{ e g%%er redﬁ{:i:l Pé?&e? uerlg(.ﬁllt@iwir 8% %@;g@h@%mob of
et 08 UGPSR ey L o Ll e
aqué&?ﬁjsgtué‘ét %%&"ons@elo%oaiﬁé ph%'ﬁ'sﬁ_"yl‘?% I\/E?S]he 69}1%3? tithles with

wat&H d&é\@)f\%léceiedggn(( %Xﬁ%%ﬁni élrst%é’zu)(:gli ;%Elis#f'? éhgﬁhat‘ography

of tﬁ%) res?ddes (S?%z,sﬂoheﬁ?w/ﬁ@cg( £3 H?'d) %@)tdf%?%%"to %7' lglmol

70%4}101“% nlrtegpr&iu’ét "‘4%—1\1_16‘%{2 D@13,1J£b% gw%%@ 523— 1@5{% 5@1 Me),

1.2%3 ﬁq Mé? fﬁg @ZH 3%1{)4 1(@0 gwm%% }34‘61&5( OH, 3Me),

1.823(973HdMeJ; ht9ﬂ(1%}71 I§64J|(‘|E)2 66H§ 3, &310 37 1% ?7?401)4' 3 Hz),

H, aro

2. 171&, moM:e)lg g@(ilik%mze ap (1s (13?,3{321?& N&/F59(§Rclﬁ H&Qs Jp =

7.0 B& 272 837 Hz,34.%6.1443H8), 415159(d 9H,3H- @563 Hz§% 41237(41 9H, H-
75.0, 76.1, 76.8, 80.9, 82.7, 83.2,

20, 72834 HD944B5 (B, HIBR. B 4.3815), 4L§a (as 11153{25 Ji =22 Hz,
155.8, 157. 3, 166. 2, 168 4, 171.7, 196.9, 200

J; =Mndl HzEaﬁ a4 (@4651-1611\12@),95 4C, (n581H4H 7, Jo=610.7 }T@UJ}CE 6.9 Hz),
C, 60.3; H 6.64. 25 Exanple 25 13- Ket obaccatin I11

5.588s, 114H)r5|9§o@1 oY) Br2yJ =e6al EIA)e6.53 (s, 1H, H-10), 6.58 (s, 1H),
7.38-7.42 (m, 2H, arom), 7.50-7.55 (m 1H, arom), 8.29 (d, 2H, arom); “*C-
NMR (CDCls, 100 MHz): § = 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, 128.4, 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. C44Hg,N,049: C, 58.34; H, 6.60.
Found : C, 60.3; H, 6.64. |

Example 25

13-Ketobaccatin III 13,14-triisopropylsilyl enolether

A solution of 0.07 g (0.10 mmol) of 7-TES-13-ketobaccatin III in 2 ml

of anhydrous THF is added with 0.25 mL (0.25 mmol) of a potassium fers-
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A solution of 0.07 g (0.10 muol ) of

7- TES- 13- ketobaccatin Ill in 2 m of anhydrous THE is
w@oaed24mé¢ h 0. 25 nmL (0.25 mmol ) of a pot assi unPCEEP200¥109866

2004/ 024706 PCT/ EP2003/ 009866336 but oxi de sol ution

1.0 Msol utlon under stirring and nitrogen stream at

butchdte slbigh, ifZQhTM" Shionetndd 5&3@%5@' hitoaep wieqm. at
759 ARel2 Bt @S AmISE 7 Biveled) sﬁt%fsr%‘%ﬁp%?@i%ﬁloride is

add%mx%v \%&t Yg%l a%”S@%ineg%t %#@%E@iﬁgp ?étﬁéglggter 4|5 Mifutes,
washed four tinme

e BRES R SHURAR? bl S%%Zsﬁi'#edf e U Gy saporered
solu ijqo]%oé %@ggecgglal‘@e tﬁ, hexaln @é‘“ 1§t O E&ﬁ%cz i organlc )phases
e SR I g 2808 401 8o
ol s B8 sl B e S bud 0
hex%@/Et(ﬁ%ﬁ_’%@ 1%6' ﬁ%ﬁf@‘s 0 a}sszg*go ohzggp%ﬂ/é%%’of the
title céﬁp&@nd3§k t\i§§ %Egﬂ) (3%7?12'1‘94%’311&2% 53’69}, ?2&;5,61@ ~732;
B-GME (! 400, M) 3 Oﬁég}?n*féﬂ & GH 07 ) A 3Me),
Lot Bk 8l BE 18 G 2 2 v

1881§n mﬁ'}llq)lgﬁsﬁggﬁ(%m g}'z ﬁﬂg ngf}?mj £. 1517 c%tgsldggoé?’@l Me),

7. 7 4. 8 -
LR LIS g R g0

Hz, %?=6145<§5Hﬂz) %274?5d74H2H736JL 78 ﬁz) 8018, (dBJu? H82'04J= 8.4
0.6, 128.7 13072, 133. 134.7,

1 1 69.3 0 7: | G.=
o I, 09,55 5000 BRI - 1.

Hz)Calg (s,CHAL Si4294 Cd, OFL 18,5, HJ 8191 HAopnd 8 Hz), 5.76 (d,
67.5: H 8. 64. Exanple 26 25 7-TES- 13- ket obaccatin I

1H, B,214F diRR I pred 0o H] H-QO BABUY idon(raf 2H, arom) 7.57-7.60
7- TES- 13- ket obaccatin 111 8 ng, M =698 g/ nol

(m glrig;arﬁh)sa()g K0by@Er, QI3, IdenI 7% YR $CDiTRd 1000MHY): 5 =
5.71, 7.2, 10.7, 13.0, 142 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. Cy47H7,01058i, 854.5), 855.5, 795.5, 735.5, 673.4; Anal. Calc.
Cy47H7201081;2: C, 66.16; H, 8.51. Found : C, 67.5; H, 8.64.

Example 26

7-TES-13-ketobaccatin I1I 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 eq.) in toluene, under
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solution of KHVMDS (1.7 m, 0.85 mml, 2.3 eq.) in

t ol uene, under WD 2004/ 024706 PCT/ EP2003/ 009866 37
waozdonozeme and at - 78C. After stirring at -78C POI/ER2003/009866

hour, diethyl chl orophosphosfafe (80 I, MW=172.55

g/mol, 0.55 mmol, 1.2 g/mM, 1.5 eq.) is added

i 1 S, e A A B SO on
dletbx[;@%ir Rilofosialt, e e MRV EERS 5P ial WS &gﬁego@)g/ml
' cist SR thelo Y me ATy 'a's IBRSEAG SO, BBYC for 30
min%%so o o T ﬁa%"%dﬂ? r8S BRhisraMuR Sl then added
Wlt@ﬁ% @ﬁ’ﬁﬁ PBBERiTed birtr Aptfi 3 5 3B% I GHE gile) 300 me)

s ofpfi B gl WP B rhPe R COGETGhBRAT 1 cbtain
the YA4RLa SHRRLLOD) sdM5e SBf Wy L0n 4 g/rhsf tolf@dl% (SR Do icld

t'enper at ur e “over ni € sol vent

TL%QQ%QEteggggg%grﬁ SBULG) %ld the 15 oily reS| due i s

I'SS queols” acetone (10 nL) and |eft
un m - ing for 1 hour. The solution is extracted
Wi ﬁg—rr%%—ene chloride and the conbined organic
Phasg§es afsekgfdllﬁd’cc%‘fﬁf I TH‘%&% LAbfesftd then

evapor at ed romat ogr aphed on élllca
t 0 Agi
L R e N T

mg,k?() Ciﬁﬁf’bq)'“lﬁ %‘H}é’i%%@]c?%%i&e %?61@11()31387%@@%(12 %@?}_(ECNbghydrlde

(0. 2(3%% 1 2 éﬁ%lsdl’ﬁ'ﬁ}ldeﬁ surrln% Orké sol%ﬂon'\’%) leftlugé’el( §tirr§i§le|1_’|c room

temt%raﬁure] bverlehtAf "I*Tl?ea( sol?rent-ls%)nﬁ)\}é%llléﬂc(?erregﬁgemessllr@ 4nd the

oily2 rédid(s, 1s3<|ﬂ,ss®ﬁ/)ed & %1 Aquebis :Ji‘f'?e’céneJq_L . ¥ ard, 16}? under
= 14.8 Hz, J3 = 9.5 Hz), .66 (d, 1H 14, J = 109.

st1r1h|ﬁ§ foZ. 191401ﬁﬂ THHsoldtich 1s]eﬂréc9ce5 with, métl@ﬁelﬁ@' chldtide and the
6.8 Hz), 4.09 (d, 1H H20, J = Hz), 4. 32

corr(binedldr h‘h&ophelses &e0driéll Jovet s8dirid, sulfdte ehkﬁtheﬂ eFaporated.
9.5 Hz, 2.0 Hz), 5.39 (m 1H H7, J1=10.4
The residue is chromatographed on silica to give 0.36 g of the title product
(0.52 mmol, 58%), 80 mg of unreacted product and 50 mg of 7-Boc-13-
ketobaccatin III.
[a]p?® = -35.6° (¢ 1.05, CHCl,); IR (CDCl;, cm™): 3483, 1731, 1676,
1371, 1274; '"H-NMR (CDCl;, 400 MHz): & = 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 = 9.0 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
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WD 2004/ 024706 PCT/ EP2003/ 009866 38 Hz, J2 = 7.2 Hz),
5.67 (d, 1H H2, J= 6.8 Hz), 6.57 (s, 1H, H 10),

W@ 20040747860 (m 2H, arom), 7.61-7.64 (m 1H, arPC/EPBOB®IS66
(d, 2H, aron); 13C-NWR (CDC138 100 MHz): S = 10.7,
14.0, 18.4, 21.0, 21.9, 27.9, 33.1, 33.6, 42.7, 46.7,

3 7 308, o IR0, 43, gt has

(m ! Zard], 7,61 %62 (91, i) 8 40000 2 YrpmCaUEINMR

CISCEQ- 1 Gox MmzS: 88 10.
( 7-T%Sl-@?(>-ket Z- %4- (IIQI,KP léi0§-]( 'ghzzyll'%x%/%:'gf b207ri?/1 ?%yldr%\gzph 42.7,

c i gl | | uti
165 STECTM 14173, 005 fBTIOT 805,83 4,840, 1289, 1290

13@Bhydyoys17H6, (152 aL) sarsl RPY, (1%-853,%5/o}$ndﬁédg.gt 19000 19 Anal.
is cooled to -70C ‘under ‘nitrogen, then adde top by
j ' .ant ' (A. in
Cal‘lé'gg?r\ﬁ%%mmmﬁf)@? I&Thnles’gg i S%ﬁ@%st( |é'r ?’aég Q'QH% : for

45 PR AHPRS2 8 then added wi th di benzyl azadi car boxyl at e
(2 ny, % 0.82 nmmol ), 15 checking the reaction by

TLG-Ta$93-Redooyn - yRky ' ino)-
unconpl et ed, therfa(ﬁ)’lrw: éigmb‘l;égr%ym&y'c%rﬁBh’yi)hydrazmo)

badctaktanXMl azadi car boxyl ate (69 ng, 0.20 mmol) s added.
After Ih the reaction is treated with acetic acid
(0.A5selutiof0% i N3-KEHR7-TBS-beédatin0 INR(AFAL {0064 mmol) in
tenperature, then diluted with a NaC "aqueous

anhydronaTeF ¢k pili Yoand DMPL) (ABdnEX uhaet @ﬁrr\mg% i A6&¥EH t6270°C
x 10 mL). The 20 organic phase is washed with a NaC

undequetugengtherahdded aropi oy drdp with, potdsdiaeh (Ha28@bkide (1.61
and evaporated. The residue is purified by colum

mL¢AMmatBgFaptol frahbl)cEhelsdldtioAdOstiridd SHA3) f6045 minutes,
obtain the title product (451 ng, 70% and

thed 3alided- VAthESlibanzynradichtb(:d8aten (276 Ymg, RI90%, 60.82 mmol),
(silica, 50%AcCEt in cyclohexane); mp. 181-182C

che¢kirg/ theP)rpadtiorNVRyY ( AUOC 25afteiz , 2 CROLR) theS. hviedsiod Is still
7.0 Hz, 2 H Bz), 7.19-7.55 (m 13 H Bz, Ar), 6.87

uncogpletad, thidefor. fBtiier, dibidnzgDiziflicabb@Bylats (6% nbg,60 130, mmol)

1 H 2-H), 5.63 (s, 1 H 14-H), 5.16 (d, J = 3.3 Hz,

is apldgd. AHdenlh the 0gactdon Jstrent8d Hrith 2ckficGHABN0,. 15 4nB8 40% in
19-51, J= 4.0 Hz, 1 H 5-H), 4.51 (dd, J= 6.6, 4.0 Hz, 1

THE) andfpft ta garng A qoomOea0perana¢y tenPdin ek H088H6aqueous

saturated solution (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%). R,= 0.6 (silica,
50% AcOEt in cyclohexane); m.p. 181-182°C (Et20/EtP); 'H-NMR (200
MHz, CDCl;) 6 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, /= 3.3 Hz, 2 H, CH,Ph), 5.04 (d, J = 4.8 Hz, 2 H, CH,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), 4.32 (Abq,
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39 2 H 20-H), 4.01 (d, J=6.6 Hz, 1 H 3-H),
2.42-2.61 (m 1 H, 6-H), 2.23(s 3 H 4-0Ac), 2.22

W@ 300482446 10- OAc), 2.15 (s, 3 H I\/b) 1. 84-RCDBPI0N3/009866
1H 6-H, 1.74 (s, 3 H 19- _wg) .29 (s, 3 H,
16-Me), 1.28 (s, 3 H 17-M), 090098 (t, J=8.7

2 HO AR AT F SO0 4K ado o 20be] fihl 3hos D). 223 (5, 3
H, 43246, 732 @3 12 GOAS, 2151503 Bt 18541, 188108 (m, 1 H, 6-
). 3574 (s, 5 F5 056G 129 6339, 48 o1 25, 3 v oM 000-0.98
(t 2RI b, §@ﬁ%c%4fai. 0adickoe fotis B SUCHERRHR i NMR
(30 o8, oy i%?i{(’f“ ?%%? Slﬂb%”iéb%mﬁ%?? T M 157,k 138.0,
135@)1§§ Aypipgenayed 190 5 1?3)"/6P‘1’2§9?‘51 x?%fﬁ(%% 84.6,

Iy’st |s’f|

81. 3‘“7” 49h5@elst @, 74 Bepg tdhe 850! b% %‘63@4 ed Qi34 8 200,
; 80 46 3us 1436

er rediced pressure héat 1 g tdin
21. ltt@gl th qroozlluﬂ £386 ng, 96% . Th| S conpound i's
unstab e’ 1'n various conditions (chronatographic
1and) solvents (CDC13). Rf= 0.2 (silica, 5%

gt C12); 1H NVR (200 MHz, CDC13) 6 8.21 (d,
h?zﬁm Ry PRy ar il b 1) B,Z’s 37 (s 1

A 5A15( gﬁlu(tﬁ)g 1. cH) f13-9¢7et6-07'-TES §4g§\}1iﬂ bi‘s @%d’z'yiéi%f’éarbonyl)-
hydfitziiﬁé)) bﬁc&ﬁn{ @564] mag 70 @5H¥1m011) *‘h Ab@Et (25 ‘hZL? 1?%1}78[&&%&1&%
Wlth? 10% Pﬂ/C %s"&ateﬁl?st'\?)ﬂ ﬁhﬁ‘foﬂ 499111(1{ﬁte§ The @at'é'lyst]ls zﬂtered off

(s, 3 H,

throtghMeelité, %biﬂtﬁ@ dollvemt=is3. e?/agBrath I'bff ﬁl&&"@é&ﬁ)e@ pressure
0.58-0.66 (m 6 H, Si(CHCH)3). 25 Exanple 30

withbutHzalirk &3 obhdg ahe ititld bkoduct (386 mg, 96%). ThlS compound is
[ 14, 1-d] - 3, 4- dehydr of uran- 2-one A so ution of

unsthBlkeiro- Vari&ss besditions ( §ORroiMato@rthieMeblurhfl) and solvents
anhydrous THE (20 nL) under stirring is cooled to

(CDCI9C Ryrvele).2 ifsilicag§te AdGiht AddEn,Clsp sHWRMROGNTIS, CDCl;)
PCT/ EP2003/ 009866 40

6 8.21 (d, J= 7.3 Hz, 2 H, Bz), 7.41-7.61 (m, 3 H, Bz), 6.54 (s, 1H, 10-H),
5.85(d, /= 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, /= 8.7 Hz, 9 H,
Si(CH,CHj);), 0.58-0.66 (m, 6 H, Si(CH,CHs);).

Example 30

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

A solution of 13-keto-7-TES-baccatin (600 mg, 0.86 mmol) in anhydrous
THEF (20 mL) under stirring is cooled to ~70°C under nitrogen, then added drop
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by drop with potassiumtert-butoxide (2.16 nL, 1Min

THF, 2.16 mmol) and stirred at -65C for 45 m nutes.
waedwlo2gbegoxyl ate (0.36 nmL, 50% in toluene, 1PCOEPIO3/)09866

is then added checking the reggtion by TLC. after 2

hours the conversion is still unconpleted, therefore

vy 84 DT SRR FRRRAE. P, W8 P, P gD and

. anh i ¢ .aci I
s 085 43 St 280 IR 656 81 S% Sh pppene
oS TS S9TARARY. LERAPIRE ARCHLAL ) SHLIRE A e
i Rf =..Q. ibi , 0, 1, 0 | :
con§isch & 58 SRebabh bl e Tl EUELADRLRRE poyy i
017 . 80 oty e My ode o g Py aros
iy Gy boZafd gt Bpdth obnd Bhyertl, ol esiont
purﬁd I%SQﬁ@uénﬁbcﬁﬁ%{lg’cé)gzlasph:y?’&}‘lﬁc%'zlga\%fﬁ‘yﬁ W%ts i% éggléhgéane) to
obteffl-thbUic prddudi 3503 nify, Mokt a elfid ol R ¢ 55 sitica, 50%
Y- = o T O
Aoyt B SR8 G e 0 20
DGRV PAUN, 31180, 990 e 11169, 3368 P 21
. -9y 64 . B= 4. i/ _1k2 : .
i, 50 B B o (7- Gk, T 02488 G- 99y 1,
-H5. B: 20> 3
1 SSUGHROS 07 o, BCHRD. AP FaTAgy L 2030 508 0.0
= | i f - = T t [ -
O 2 L TR s e, L) 227 63
- I3NHA 1 [ \ %o9.
0.0 39 e el oo Epsesnn sty 62 v
l.4xat @d,yst3 i sHii | nere)of 125 t gough Calfi t e;7.:M1€) t1E91-0.99
sol vent is evapor at ed off and the residue is purified
(t, Khrdddhzao de) SCH MR .0. 26-:0260 YerAOR, Si(CH,CHs)s); >C (300
cycl ohexane) to obtain the title product (6% ny, 75%
MHags CD@h) te 19914, d.820%, 17100216815, 1163.2,5098 4¢c ©66.3,M43.1, 134.7,
cycl ohexane); mp. 235-236C (Et QAc/ hexanej 7 1H NWVR
130(520Q@MNHz 1 2E0C12Y . A\O42B084 A2470%, PLT, BB200RY.0088%6 6044, 47.3,

8801 (d J=6.9H, 2H Bz), 7.44-7.62 (m 3 H,
45. 850,923, 284, 20,8,1@-6))10.3, 7.4, 5.3; [a]*°p +72 (¢ 1, CHCl}).

Example 31

7-TES-13,14-dehydro-baccatin IIT [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 catalyst (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>50% 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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6.10 (d, J = 6.6 Hz, 1 H 2-H, 4.98 (d, J =5.9 Hz, 1

H 5-H), 4.44 (dd, J = 6.6, 3.6 Hz, 1 H 7-H),

wa 204084780 (Abg, 2H, 20-H), 3.76 (d, J = 7.0 HeCT/LP1dp3/009866

3H)313341(Abq 2 H 2+ H, 249264(m1H
H, 2.23 (s, 3 H 45 OAc), 2.22 (s, 3 H 10-QAc),

5 8. éﬁﬁ Vi 68k 2 1 B ¥ ab it T e 43 a1 10,
6.105(e" %% t 12, éi%@)%) 'S 193H17 HoB. “VED; Ty v -
6.6, 98 V. 13 738 437 59,680 YH, 2090, 304 4770 0g, 1 1. 5-
), 3133 40 @b B $1H). Td9p 63us; 118 -Hp 3238 Y H, 4
0AP 32T LE B TETAE 201555 ol LA uli i1 98 ERartebla 61D,
174 G 18 MBI hieh 3o SRt T g b0, 13rMshr 890898 (s,
T =B, 11?‘??@%5%?%%2?9?@géewoﬂﬁgﬁ%gw_)“Fn@oo
MHZHEDG jfb)z ﬁ%tgﬁs%f) 1"7‘0”Pt§@08h?55ﬁ%a°1t Ll ?3?%”5\24:%9, 133.8,

tr eat ed ric’acid’( and

129%099518%9”1%9t 4Hs.o AY £I88 ?dkgéow(@iyﬁge (2107@‘4% gstzi“%,s.o,

m xturé i's ektracte

39.608901 0hagq by, wafd@d 19919 yalep. 67,319, dried over

4 "and evaporated:’ resrdue ’is purlfl ed 20 by
chromat ogr aphy (20->30% AcOEt in
cyfl%%%rbuze) to obtain 7- TES-13, 14-dehydro-baccatin
[ 1%13E§1b5wa%fh {?Ipﬂed]céq mg@ﬂyd%f@rggnﬁgdbe title

pr oduct te so 0. 15

| 0)
E:%}él%cgﬁtslog %fz : ] (P8/(P ln% ey @’nﬁl)molg "fn%%ﬂg@% under

st1rrﬁ1§‘hs Béblecﬁ t6l7 303C Jthé’h drgﬁg&illﬁ% a6sc?1§t16§1 of 7HTES 13-keto-
bacoh&nHIiM %3§41’deﬁy&ro?uﬂan|‘2-.on% R06- rﬂgb 042§5m&1@@l) rh THF (1

7.0, 3. H, 4.15-4.30

mL)4AQ’Eer(KD miaufesOthbZreadtidh mixtdre ig tﬁ%’c@d 5@.‘[}( E‘itrﬂa ddld (180 mg)
6-H), 2.28 (s, 3 H 4-0Ac), 2.22 (s, 3 H 10

and 2eft 3o(war@ &t rd(&nl\&}nzpelaﬁﬂe L ASver( ﬁﬂdliao%?%&’tépgﬂ@%m the
PCT/ EP2003/ 009866 42 H, 6-H), 1.80 (s, 3 H, 19-

mixthr85s extrasdteld with- AeDEt 22710303 abld thé- d‘t@imc th%% 1@ #%shed

(t, J= 8.1 Hz, 9 H Si (CHCH3)3), 0.58-0.65 (m 6 H,
withSwateHAGHR)L3) dried over Na,S0, 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]-furan-2-one (103 mg, 52%) and the title
product (52 mg, 26%) as white solids.

Ry = 0.15 (silica, 50% AcOFt in cyclohexane); "H-NMR (200 MHz,
CDCl;s) 6 8.02 (d, J = 6.9 Hz, 2 H, 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, /= 8.1 Hz, 1 H, 2-H), 5.14 (m, 1 H, 13-H),
492 (d, J= 8.1 Hz, 1 H, 5-H), 4.55 (dd, J= 7.0, 3.6 Hz, 1 H, 7-H), 4.15-4.30
(Abq, 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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Exanpl e 33

13-[ N-Boc-N, O (2, 4-di met hoxybenzyl i dene) - 13-i sobutylis
wo@s@riomoyd | - 5 7- TES- baccatin PCT/EP2003/009866

[ 14, 1-d] - 3, 4- dehydr of ur an- 2- ogpg Preparati on of

N-Boc-N, O (2, 4-dinmethoxybenzylidene) J-

H, §ifbd. Kb‘é‘?%eﬁf DR B3 5y B HerkdyMed: 125y i BoddiMe),
0.0 8RS B R Y IR L EbER0s (i ki SHFALCHY)).
thmgfuzfl gf—ll ?2 (32(1\)/1 ,(A)\ftlgr ms_zl :rfl ﬁ{;ofgfdsome
aqggﬁ%age 2R dinkeBaivhinn GRgREL RrisoRiiry RSpserinoyil-
7-TE B TRE- 61 SRR A AR25M0 &' ) "tri e over
Na%sm f%?d 1 P ohitle’ sor i A BBRALH 2 dinefosPE by idene) -

4- dehydro-baccatin [14,1-d]-furan-2-one (100
ZSObrré)Tﬁ‘g’ %gfi ]ém“ml) is suspended in toluene (4 nL) and

N P ﬁgé#é&b%&gﬁﬁﬁe&@ PdgBteyHiseseipf ne sodium
8 AT R 9 P g
(31 ﬂ%iygnoﬂ%ﬁé@a a&%@bhg] s%?ué(ggt%lgf,g@ 1% § L4 therein to

reaction ture s urs
e b et ey
et R A et Ry iy B B, ISR SR The
con{lﬁnéﬂ-)or ghitRNerhisCart Maklhdd VJ‘%% N etro 9§ DY enBMYHAANaCI

finally vvlth sat urat ed NaHCO3 he or gani c

satlﬂfi'l%%% dJIgtifh (SnpY, edrlw%s%Na%Q y %Ylﬁ ?Qte"dctodéﬁ’tﬁfrﬁﬁle free

The residueis purified by columim chromat ography
acid PABAK A00B) ana viskolenane) to obtain a first
fraction containing the title WO 2004/ 024706
PCHsEP20QR1499866 43 product (88 ng, 56% . Rf= 0.55
(silica, 20% AcCEt in cycl ohexane); mp. 150- 153C

(i PRERBEP] 4 @am@@@aﬁqlmpfur@nn&ﬁe(ouo@— %) 0.14
Hz, 2 H Bz), 42-7.60 (m 3 H,_ Bz), 7.19-7.2

mmbl), is) suspefiied dn tbitherkd (HmL P aAB-flded Grop By drop Wlth N-Boc-

N,0-(2,4-dimethoxybenzylidene)-B-isobutylisoserine (68 mg, 0.168 mmol)
dissolved in CH;Cl; (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
temperature 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 NaHCOj3; (5 mL), then with 0.4 M HC1 (10 mL) to remove DMAP and
finally with saturated NaHCOj; (5 mL). The organic phase is dried 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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H ), 6.03 (s, 1 H ), 5.98 (d, J:51Hz 1 H 2-H,
5.81 (s, 1H, ), 5.05-5.13 (in, 51H 91(d J=7.0

wo200402446 5-H), 4.42 (in, 1 H 7-H), 8 (s, BEA/EP2003/009866
20-H), 3.95 (d, J= 5.5 Hz, 1H, 3-H), 3.89 (s, 3 H,
OM), 3.85 (s, 3H OM), 2.81 (s, 1 H 13-H),

prodhict 88 ¥ 02 oS5l Defacgibiy & aloghsatoiin. 150-
15346 T O R0 bl eriCid B 07 @ U610 1 2 1, B,
7420 B3 éﬁ?ﬁ?‘z‘i' M98 356-084e 1Hod Oyl 6 783 4j(m, 2
1,881 85 skl 2 5336 fé%f‘aﬁ 336! lfiéégélos 5.13 (m,
1 H%%@é (05125 B2 1. 4500, 1821 3 P50y P00 218 08w, 305
d, L3 %5155 L5, 58 s, S8 0-M8) Fas 8 S ot dst (5,1
H, 1(%2}12, ?Zgéicﬁé@ g & r;g}% 3 (% 31,9848, 520 PR ’iﬁ OAc)
2.08 (%, BT BMtel {8t S8, OO 1 B D o LR 2
H, 1?%&!—% O(Ef %}}%’2 4I\ge)r’ns1 ?1oxy]b3 gfz%/ﬁ &\él%(ic)ig 9(58 MM J=117
e, g Sy o 0102052 8 d SHGRECHe) s Gl MEL
CDGIQ) 603{305“ L*i(? b€ 168, i@é@@dlw LS, ey d1359”}) (1:5§ ZSt13"9r6*d138 5,

yet ‘ene conit al ner cool'é

133 90'19b'(73r12@f6 Ho@y! i1gkne 1@ é‘ {é@ 8, '1%8%' Cl‘M4y?{ 39*8’%0' 90.0, 87.0,
theretd, thén the mxtdre i's I'ef Warm a
t t4r h S

84.3 ﬁgﬁﬁ;ggjuzﬁlg .5536?0(?(?@%6?2‘?@217%1 §7 gégssg%rgg? 354 >0.9,

50. 1Wm§hm Wﬁ&% Hgézx 32 %A,Zzgpﬁ ézgr gmazv @%% %\%%m?g 6, 22.5,

21.1and.§, i15a, loy5 6 18h 58, gosdcgpbyyion (5 ni).
The nixture is drié over Na SO4 and the solvent is
evBpanplesq of . The residue is purified by col um
chr omat ogr aphy (25-+35% WD 2004/ 024706

POI3-FR2B0/NI]0H- d‘iﬂieﬂi@ybéﬁhﬂﬁi‘éd&e‘)%@ﬁﬁ)ufy‘hs@?éﬁhﬁy]]-

the title product (45 ng, 80% "as a white solid.
bacéatin (B4,11:dp3,460% %fumh-gy@ﬂ@hexane) 1H NWVR (200
VHz, CDClS)67 J=7.5 Hz, 2 H Bz), 7.43-7.59

(2 ;m\H;S lskélLEfib)nG 24&(2| z B;[NHHBO?M,O 52 46flﬁﬁetflﬁ>xgl;bhzyhdene) -B-
isob@tyt§soserinoyl]-7-TES-baccatin [14,1-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,4 to pH 2, then with 5% NaHCO; (5 mL) and finally with a NaCl

saturated solution (5 mL). The mixture is dried over Na;SQ4 and the solvent is

evaporated off. The residue is purified by column chromatography (25—35%
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55.84 (s, 1 H ), 5.57 (s, 1H, 10-H), 5.05-5.13 (m 1
H), 4.90 (d, J= 7.0 Hz, 1 H, 5-H), 4.70(=), 4.42 (m
wa20d4/02470§ , 4. 30-4.32 (ABq, 2H, 20-H), 3.89 (SPCBEP3003/009866
O M), 3.86 (d, J= 5.5 Hz, 1 ig 3-H, 3.84 (s, 3 H,
OM), 3.03 (s, 1 H 13- H), 2.49-2.64 (in, 1 H 6-H)
2. 27

AcGEfin §olgerapch I010a e 1ils Pacdycl (eoig:s80%) s & white
solf’ T 93 (6itigh: $hghep ORI ShisI hecantiic By Rk 640 i,
CDGLY 8795 60.5] =158 12 3575, 443559 {8 HH. 150 7.22-7.27 (i,
1FLghy 5,06 45, P 3118 6115-4dm 2 B Ja 5 Spo(4 7 553 Haol 3L 2-H)
5853551 Hg). 3558051 Hp 3035 0575.33 g LI 490 b vi5 h0 Tz, 1
H, $300C I3 3080 9T Sade A2 cAbae 1D 380 6.3
O-MEEABBIE S S o Herhol BeRE (i By M8 503 (5. 1 1, 13-
0, P4 BT A AR QAP AT S 3 b 10:A0) 1.88
(s. POl of B8 G L2l Sl B Wi L Riighof 27 3 B
16- Mo (& AR LR EL LR B el Fapq ik epc)
5 265%@“1!7?{2,8%11} 1703, 11%00.6.51 624 65N A | BY PradUEt 139 5

is &ti Yy present, erefore’d further

1379%, @9@I3¥'1§dﬂhorlb§%,89t9{gi, 21218&?' 329 m.ﬁggﬁgta%,@gb% 398.9,

hours a’NH4C1l’ sat’drate on (4 and

r qani i i S
90.4,he7 o1 gan C811§|'_(E,38319.2, 39 @ I7@dg O¥EL( %g’%%’%ﬁh”s’ 55.9, 55.8,

evapor at ed. e residué is ’purifre

- 0/ ' |
44 et eqr @Bm’,la(@é, 2’6.@,028?%(%?51’ Q%gg@%@é‘%@ebgg\gg.s, 16.3,

obtain the title product as ‘a ‘whi

9.5;2[%4‘7])02313@0@:@1&@3993/ 009866 45 solid. Rf = 0.2
(sillica, 50% AcOEt i'n cycl ohexane); mp. 149-154C

( CERGAZIERR20) ; ' H-NMR (200 MHz, CDC13) b 7.95 (d, J=
7.4W%fﬁ2—ﬂ Bz), 7.42-7.60 (m 3 H Bz), 6.16 (s,

1H]1 320N MBoc-B-i88blitylishse 2-H), 5. 571451-d1-3.4-
1H, 1 -H)(fc 4,90 (g’hf fei%ﬁlﬁg’?ﬁéﬂ 1 H 5-H), [3.(4717‘” 3.4
dehgdroﬂuﬁu}'LQ-&lé—lz, 15H NH, 4.3 0-4.47 (m 4 H 2 -H,

-H, 20-H, 3'-H), 3.81 (d, J=5.5Hz, 1 H 3-

A solution ~ of  13-[N-Boc¢-N,0-(2,4-dimethoxybenzylidene)-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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H 3.00 (s, 1 H 13-H), 2.49-2.61 (m 1 H 6-H), 2.45

(s, 3 H 4-0Ac), 2.27 (s, 3 H 10-0OAc), 1.84-1.97 (m
wazddg/os¢7b§ , 1.83 (s, 3 H 18-Me), 1.69 (s, 3 HCWBP2003/009866

Me), 1.44 (s, 9 H NBoc), 1.2% (s, 3 H 16-M), 1.24

(s, 3 H 17-Me), 1.01- 1.07 (m 8 H, ); 13C (300 Mz,

solEERD) =1 175 (Siish 5O l0B S corbightlufly, fipoha-150°c
(CH IR0y MR QUG gD 7 (55 131 1 1. Bo)

7.4%%7%9 @Z{ gzﬂgﬁf}; gﬁge Wgﬁ,eﬁgé%-ﬁi- §:992?d,3jJ 2384921 44, 2-1),
5533, MR IDTBE J5kt d o esa a8, - o 1

solution accatin{

H, Neppahyelons (hHa H?zﬁ%ﬂ, 7ed 26MU3 (-igm.%)s updler = 5 g4 Oy 3.

I's ‘¢ool ed to -70C " undér nitrogén. Pdiassrum

H, 3 90t byt |xitger§ 0 29-061 (HM i H,Tdﬂﬁs), gézgst“(mh) 4-®Ac), 2.27 (s,

droppéd therein and the m’xture i uinderf stirrfng

t1 0= f Qr I Nyt t r-tfR. -
@ RO ot LS G BOG8CE WL (S, 1

MeRhBaw (3, _%%W%%Q.Zﬁ(&% M, 168%0),Mm 3HRY, Bsirdn9pRRY, 1.01-

I'n the m xture, ich s left to warm at room

1.07 q@ies ay,uy;e13Af(Be0 MHACDTIYY &0 Nafho osatarat .3, 170.0,
solution (5 nL), the reaction mxture is extracted
164481 N58C1I0E154 3, X139.7 i3 6@)d13he, angesi ¢oBMRSE 8.4, Washedoo. 1,
with a Nad saturated sol'ution (5 nmL), dried (Na2S4)
84.6n81.2y8nc0,a1Rd, 7817 7T8eXSiTIUS, 68.1pWIRLE I £H4bY1.2, 42.3, 39.1, 38.1,
chr omat ography on 25 silica (1->5% AcCEt in CH2C12) to
35.9p2%00 200K 28.5) 2507 08uict23(3,382.492182%0.6 R 6.4, 0.5
(silica, 50% AcCEt in cycl ohexane); 1H NVR (200 MHz,
1e3®9 (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, J= 7.4 Hz, 1
H, 13~BarbotBéxy-5-TESHI3,14-8¢hydr&dacdatia= 8.4 Hz, 1 H,
WD 2004/ 024706 PCT/ EP2003/ 009866 46 5-H), 4.46 (dd, J
= @A 9solutiortzof 11HkeToH)y TES-Bfecchtdb (150, wheH 02Z0- Hnmol) in
COOCH2CH3,), 3.76 (d, J= 5.5 Hz, 1 H 3-H), 2.47-2.62
anhydyous HHB(B)mL2.aa8 DI PU3(HmMUY) GAdyr; stri2fg (s .codldd to -70°C
10-QAc), 2.04 (s, 3 H, 18-Me), 1.84-1.98 (m 1 H, 6-
undiy nitrogen( Botasim 1@+Nmitpxides®.§4 mB, HM i6-INEF, 01543#Hmol) is
(s, 3 H 17- I\/E% 1.33 (m 3 5 H, COOCH2CH3), 0.90-0. 98
dropped ghere@ andithe mirfursii¢ GlapCHBYR) stifring a0-6X( fior 45 nhinutes,
Si (CHZCH.SQSé; 13C-NMR (300 MHz, CDC13) 8 201.5, 170. 3,
then @gdgd wgh. 61COOEt (31L, 0.31 mmol), checking the reaction by TLC:

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 mixture is extracted with AcOEt (2 x 5
m[) and the organic phase is washed with a NaCl saturated solution (5 mL),
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,
CDCl;) 6 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, /= 8.4 Hz, 1 H,
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153.0, 151.2, 136.9, 134.6, 133.7, 130.0, 129.3,

128.6, 119.1, 84.0, 80.6, 80.5, 75.3, 73.0, 72.2,
wW®2003/02686 3, 44.8, 41.0, 37.2, 27.6, 21.7, 21.PCT/EB2093/009866

14.2, 13.5, 10.0, 6.8, 5.3. 40 Exanple 37

13- car bobenzyl oxy- 7- TES- 13, 14- dehydr o- baccatin 111 A

SH 6 v F%SB%@%tiﬁ%??ﬁﬁl)%b&%i%“%%aé% 20-1,
or 10 ¢ _ _
COPICHIAE) #7645 FASEHunder o pnelln, PHABIILT s G
) DR 0SNG  IS hsB 1 v
), Gion e B Vs oo 0% RPMEBENT O, TRt (m. 3
H, COCRCHAPHL) Baploos (1 £1k 1 Srkof b QUERRTAD, ) 8901065 (m,
R e A R SEADE SE e’ £693, 1665,

S Wi r [ 5 , [
SRR ASE R S, FRL e 3o, M ESLIL e g0, 0.,

75. 2 poRGor Ay, 983, Suld oa §,13753 2%@\CEEy. b (CHEE.2)4 9013 5,
obtain thé title produét (I17 ng, 67%. Ri= 0.6

10.4,%9.81 8, 50% AcCEt in cyclohexane); 1H NWMR (200 Mz,
CDC13)~ 8 8.09 (d, J= 7.0 Hz, 2 H, Bz), 7.37-7.62 (m
8 WxaBpleN), 6.44 (s, 1H 10-H), 25 5.83 (d, J = 7.4
Hz,—I—FF_Z—H), “H), 5.39 (s, 1 H, 14-H), 5.25 (s, 2 H,
Gﬂché‘eréﬁfrldxf-ﬁT@Sﬂls,llt-Hleh dib-baecdbin( B, J=
7.0, 3.7 Hz, 1 H°7-H), 4.15-4.30 (Abg, 2H 20- H),
3. W {slutidn ?)f413‘14<;etd—7HfES=Hé)ocaﬁn4YHZ(530(ﬂ‘jlf, 1081 mmol) in
6-H), 2.25 (s, 3 H, 4-OAc), 2.20 (s, 3 H 10-OAC),

anh@dfolus( THIS (5t mL§-dvie) DMPB4¢ 1L n9I8) Ginder titking-ik)cooled’ 2 -70°C
(s, 3 WD 2004/ 024706 PCT/ EP2003/009866 47 H, 19-M),

undbr 4dtrogen.3P btasdibnedrs-blit@8des(0.34 ihl 1 TMvin , TIOF 9034 Afinol) is
(t, J= 8.7 Hz, 9 H, Si(CHCH3)3), 0.57-0.65 (m 6 H,

drofpddCii2 Chid)mBixtuds3 GvIMVR i 0Pt Mtder sEiDERE) atB-0C Sor 45 minutes,
170.3, 169.3, 166.5, 153.0, 151.3, 137.0, 134.5,

thed 3@déd Wwih. CJCOMRCHZh 129uD, 01PB.ndmolpR &heckhRB il reaction by
119.1, 84.0, 80.6, 80.5, 76.3, 75.3, 73.0, 72.2, 5

TL@Oafter 2h3®, mid . Retid lacdd (B02mI2740% al THFRis drof@d9into the
13.5, 10.0, 6.8, 5.3. Exanple 38

readtiorh ywhishyis 18ftktet waitn BESotmacteatpenafuire. Afied-dshitiont with a NaCl

saturated solution (5 mL), the reaction mixture is extracted with AcOEt (2 x 5
mL) and the organic phase is washed with a NaCl saturated solution (5 mL),
dried (Na;SO4) and evaporated. The residue is purified by chromatography on
silica (1->3% AcOEt in CH,Cl,) to obtain the title product (117 mg, 67%).

Ry= 0.6 (silica, 50% AcOEt in cyclohexane); "H-NMR (200 MHz, CDCls)
8 8.09 (d, J=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=7.4Hz 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 (Abq, 2H, 20-
H), 3.74 (d, J=7.4 Hz, 1 H, 3-H), 2.47-2.62 (m, 1 H, 6-H), 2.25 (s, 3 H, 4-OAc),
2.20 (s, 3 H, 10-OAc), 2.01 (s, 3 H; 18-Me), 1.84-1.98 (m, 1 H, 6-H), 1.72 (s, 3
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A sol ution of 14-hydroxy-13-keto-7-TES-baccatin (300
nmg, 0.42 mmol) in Anhydrous CH2A 2 (3 nlL) is dropped
WO niod/0247801 uti on of SOC 2 (0.092 nmL, 10 1.26 PEOEP20856)9866
triethylamne (0.35 nL, 2.52 #4#ol) in anhydrous CH2C12
(6 nL) at OC. The reaction mixture is kept under

H, BoME) 194 Q31 TEMEER a8 (03 HPRIAE, Qo SE a7z 9
B, %dﬂ% 0 DI (oG R SRCAL BN “E MR (309 vz,
CDé%ng@e 201 gcylg'g??e%@@g @1%2 nsgtlg%( 20&5‘?? 87 %1513321“% 13£7. 130.1,
093 30, AN, s, 009, @1 g0 SO 6148 . 20
70.7-3. §'744F§ MG 5’%7 (2657 zé 76%07‘183?_'"53 §H§® 08639 5(§

iH, 10 516 (s, 1
d, J= 0 (dd, J=
o, pdnttle 28 00 L S 4 1250 3 8 (Abq 2t 520(H), 20
AR e TR
-(2 Agsél%lﬁo% &F 14—31}1'\1?}))(%-"1ﬁﬂet%ﬁ-&“]ﬁgnba%cﬁhn%b% (né ghz mmol)

in A]{ﬂrgh&bus %9m(L) 153%&_% *"ﬁto, af/sBdIht%% (ol(\?';y'gz@t@ ? 092 mL,
1
1. 2(-(8%15652%1%%&%@% g@%OSQ(Ez 52 Iﬁbffb'l}) ﬂ?’éﬁﬁ?hrous"b%lz 6

mLY a#t9°C. G&d feacion m@i’bure fis Qépf SmdeiL 'ﬂtuﬂiﬂg"ﬁor fﬁ() %ﬁnﬁ%s then
J=6.9 Hz, 1 H 2-H), 2 (d

pouﬂecEﬁlto (ise-water (16-0hl.) aﬁd'f!He (séﬁaraﬂed:oﬁglzﬁnc ‘bh@sé'%s Wﬂash‘ed with
7-H), 4.12-4.37 (Abq, 2H, 20

watdr K10 3nH), d2ietD{(Raf¥0() and levd go@aﬂdﬁ ’Ehe?@esﬁlaue%skbuﬂﬁed by
WO 2004/ 024706 PCT/ EP2003/ 009866 48 QAc), 2.25 (s,

silidd, chforwimgraghy X 10s>206%HACEM) , cyllSdextan’y tomobthidd, the two
6-H, 1.75 (s, 3 H 19-Me), 1.35 (s, 6 H 16,17- W),
sulfited4e1DeBOA( (86 ez, 27%Hand B (201 Sie( 6B2OHR) BlloW. o8id, 66
(m 6 H Si(CHCH)3): Ms: 760 M Z Exanpl e39 5

14 sopdaronty Ry 3= Rels(SAHTESS (9hcAaODh ihl dyclolikane)f HLAMR (200
Met hod A: a sol ution of
MHz4CRYGlls p By8.09- (de o= 7- T BBz, BaBL Ba)n 7144-7(600m, BH, B24.26.59 (s,
nmol ) i n anhydrous CH2C12 (3 nlL) is dropped into a
1H, I@-Hpi 6 6ofd, Soxc23z,01 B, A-H)1526 (sydl 1, dddH), 4.92 (d, J = 8.4
triethylamne (0.35 nL, 2.52 nmol) in
Hz, 1 H, 5-H), 4.50 (dd, J= 6.6, 3.6 Hz, 1 H, 7-H), 4.12-4.38 (Abq, 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 H, 4-OAc),
2.23 (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, /= 8.7 Hz,
9 H, Si(CH,CH3)3), 0.58-0.66 (m, 6 H, Si(CH,CH3)3); MS: 760 M/Z.

Isomer B- Ry= 0.60 (silica, 50% AcOEt in cyclohexane); "H-NMR (200
MHz, CDCl3) 6 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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Anhydrous CH2C12 (6 nmL) at OC. The reaction mxture is
kept under stirring 10 for 20 m nutes, then poured

WO niog/0247e6 wat er (10 nL) and the separated or gaPCT/EP2003/009866
phase is washed with water (4® nL), dried (Na2SO4) and
evaporated. The residue is purified by chromatography

ondhzb [ESSEPNER 4 SRS 4R Py,
AR A 0 AR O o
Si( Q) 5%201?@2111 ¥ %S%%Cﬁ%m%ed’m?%%m

Rugl3 , NalO4 (38 ng, 0.18 mml)andflnally
vva 10 : the reaction nmi xture becones dark and is

1R fg%& ﬁ&e{ﬁ-i@%ﬁﬁgggﬁaﬁ@ﬂ&pfﬂ B e
%f?f‘ﬁogd AR H AR ség G R TlE kB 00
e, ATIHAREY 5 RO SISCLL ] S580hS0 8 o lion o
5064980 . PSR B8 lyimiyd (s Bt £55 g i
Anh%rgrmﬂs EP@(gZE’? m%)glt %Thérg}wgti%ggn%ﬁﬂdre é“gé}?&gu@d%sﬁrring
for %B 'ﬂﬂl{lllﬁt«_sl) %hé} %%éﬁ} %LW%{ (’%'@ rE'L,)_Dan ﬁ]%l§%ar£t§d6 &amc

d2
phas:‘LE ggz%)lasgga (fvh?th( %\ﬁt@’r W}_g ]19]'15),?%}123 , (%512%84%1&; 4e7\;|a%o§/§t)ed The
rem{tggr /NE;%QQ%%@?§§6 cﬁ?om%té‘%vegrﬁy g’%}gl s%hgégl §§0——>§0|‘% AcOEt in
cyclHEexz% t(ﬁ'({%c'fﬁé Shtle Gpro@ult §845Mngd Ihopy émésg)polar
pro(ﬂtﬂ;@(gygﬂgxa/s-gelqi@‘gwﬁw 2-m et hoxybenzoyl - 7- TES- 13- 5
ketobaccatin 11l A solution 1IMin THE of t-BuOX (2.5
M MhSH BB b1 696h &F 1§ 9-InydP6xy 13 Elét@p@-emeﬂa@catln III 1,14-

sol uti on of 2-debenzoyl -2- mrret hoxybenzoyl - 7- TES-

Bt 1 e G35 ] sicoms ) eppomsen ) &
coolied tb&}ﬁ’c lihél@ﬁidﬂédﬁﬁ'S@QUéﬁceﬁﬁ)@ RaC146l mg), NalO4 (38 mg, 0.18
mmol) and finally water (3 mL): the reaction mixture 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,SO4) and evaporated to obtain
the title product (90 mg, 97%).

Rr = 0.65 (silica, 50% AcOEt in cyclohexane); 'H-NMR (200 MHz,
CDCl) 6 8.09 (d, J = 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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10 m nutes, then added drop by drop with a solution of

() - canmphor sul fonyl - oxaziridine (440 ng, 2 mol) in
wa@niwazeoos THE (2 m ). The mixture is stirred PEDEPB03/009866

hours at -60C then treated wi t49 a 10% gl aci al acetic

acid solution |n anhydrous THE (2 m ). The mxture is,.

3 Held-Nge) WEARYA(3 RO NEPeS 36 vE s 1h NPt 351 P00' ! P= 5.4
Hzognegi( gﬁz@ﬁg Rt £5.0. 86 | 61%‘”§ (%’%%%&g@aﬁf Na2SO4.

Thecru 'S use or 't ent step

V\At]ggéﬂh téu;@her purlflcatlon 1H- NMR (200 MHz, CDC13)
0. 58°0- 66 (m 6H Si-CH2); 0.91-0.99 (t, J=8.7, 9H,

CHzgﬁ)l

1.75 (slyd%ﬁgf}l%a &ﬂ%ﬁ'@%gtﬂvéﬁ’e&%"ygﬁm )

kewcgﬂmlﬁlm 2 (s, 3H 10- OAc) 226 (s, 3H,
26-2 61 (m 1H, 20 6-H): 3.64 (s, 1H 1-OH)

3 s s@utle)n 1M &n T Jete-BH0 %2§7§§d 08 86 351890&}331@&%0 -50°C

H; 4.14 (d, J=1.8, 1H, 14-

is &rd}%}aeﬁd Gntod algelﬁuo@ &f él'c'lebeﬁz J- %ﬂggﬁ?@%méﬁi@lpéﬁ ES-13-

d, J= 7.0, 1H, 2-
ketdbadcaf i III 6’7“011'1 )0.96-thédl  THFY%
(5, 1 H, t% 7. Qg]Hz), 7. 615L(1%'a]’[llhjy_'dr&h(g Ic}ﬁg (99 ﬁﬂg)‘lﬁgh@ﬁm 2
ml) @dvled df, -3)°C. 2PhEXmtin4s kept °
)140 hydr oxy- 2- debenzoyl 12nm rre?%o;lyr/lkd)gl;}zsctgf ‘% %YE 69 C for 43
mirkatgbttsabided ldrop, By -Grapbaidt @ oisfbHt b+ ;
14thydr oxXy- 2- deglénz%yl g m et hoxybe%z%ﬁq- _Cangh\%sulfonyl

a2Qdin@2@4A06m PCT iedDPH 0
. (12. g&(g) in gnhydr ou}; DC?/IQMH@OFH%%%%E?H di &Zﬁ%ﬁrérﬁé{ §t1rred

for i3 hduopped60 1@ ahen 2894tplhosgRNE 1@% ;gqa@al aBeMcid 3 olition in
5 eq) at -10C. After 2 hours, HCO3 aqueous

anhydrons FRK (Dl The S’nﬁd‘t@ﬂpﬁdle'fmﬂf iabm at MRNIISRPEBature, then
phase i s back-extracted with DCM (3 x 50 m ). The

extrashd] weith DCMy£dix 1PhadksThe eotibigdd organikOPheses are washed
sul fate and evaporated. The reaction product crude is
withuvater ebiriby, ahdshriethovenNag8enhiThesétideap@euct PEMsed for the
AcCOEt =50: 1) to give the desired corrpound in 95%
subw@tam step NWQIEDﬁlM&r puﬁtfma)ms H-N84R. @« MHEHCDCI;) §
9 (t, J=8.7, 9H, CH2CH3); 1.21 (s,

0. 5&19 66_1?111;/16)[{ &1 @sz,s() 93I—O 996t 3.7, YHI HECH3H, 1. 19{5/,93}1 17-
3 (in, 1H, 10 6-H); 2.22 (S, 3H, 18-Me);
Mek Sl 2§|-€S iH, @&g)Me)z R85 (s, 3Bl:1,194MaAc )1 ;832248 (m, 1H, 6 H) 2.14
(s, 3H, 18-Me); 2.24 (s, 3H, 10-OAc); 2.26 (s, 3H, 4-OAc); 2.46-2.61 (m, 1H,
6-H); 3.64 (s, 1H, 1-OH) 3.73 (d, J =1.8, 1H, 14-OH); 3.87 (d, J =6.9, 1H, 3-
H); 4.14 (d, J=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, 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, d7.9),3.85 (OMe, 3 H, s).
Example 41
1483-hydroxy-2-debenzoyl-2-m-methoxybenzoyl-7-TES-13-
ketobaccatin III 1,14-carbonate

A solution of 14B-hydroxy-2-debenzoyl-2-m-methoxybenzoyl-7-TES-
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2.63 (in, 1H, 6-H); 3.83 (d, J=7.0, 1H, 3-H; 4.30
(ABg, 2H, 20-H); 4.49 (dd, J=11.0, 7.0, 1H 7-H);
wa2@vo0te96 1H, 14-H); 4.93 (d, J=7.3, 1H, 5-H);PGI/LB2003009866
J— 7.0, 1H, 2-H); 6.54 (s, 1H5010-H); 7.54 (2', 1 H,
7.13 (4, 1 H dd, 7.9, 3.0), 7.36 (5, 1H t,

13 Ext’%b’é'ﬁatjé Iﬁ1(1(262 '2) 1n|_!3nhyd7ro?1g Dél\f%&o\/ﬁ and pyﬁ%%ne %?6 ml)
s AR SRR RIS 5 o
AR B A B o UE A i
The QHEOR0 pfihs %431%a91¥ ngh PG5 3¢ 28 @ Bhg iopmbined
oreb: ﬁa%wfg@%gggé%nsg ot TP P 1S
ol R TR SEM S . oo
ACRESSD 1116 404 88 Q6O LN D19, 9Ty, SYPCRIE oo v

The resulti'ng crude is pur

CD(@%? Wwﬁ? @%E% o Bgﬂ Osqogpgblgkg 91 .99 Wﬂﬂwl%ﬁ'\ﬁh)- 1.21
(s, @1&91701\&%- (1t39 ?s 3}§HF6 1%%)%@'"!253553)73}1,( %Q‘i@ﬁ? i%‘él\/%)w (m, 1H,

6- H% @5222(s1431(1m1831We) 62*2')5 (298 O(AésoAgt‘ 2% @‘*Bﬁmzct %}_ﬁ%@ 2.48-

2.6 ZQQ{l/ 706 / 3{130 4
3/‘@n 61211) @ 8?@‘& ,E%g@g 1(1% 921% ngo}j)ﬂlp,%%%{ gggﬂ) 439 (dd,
J= 1L130370611€ 7 473&1) -
DO, JHbS 8, 8%1821r?1m) i3 gdlﬂ:76 8 ,(Scﬁa, 6.5 (d,

J = Z @9311311:2 H) F& 546(s45H(, 310 gﬁoglﬁg@; 1(7%5{11)(? 13 €4 Hy mdd, 7.9,
3.0067)36 (zs 61 I([Gt 7, SlHd;) Ry @', 13,8579, 6QME(ORIH3 H) 9).

Exanpl e 43 13-

[ NERaayNe @X 2, 4- di met hoxybenzyl i dene) - 13-i sobut yl i sose

rinoyl]-

14B4Byhly drox 22 cbdissnzopl -2 mrniEhogy b e G ALY J17E§El§a&%‘%ﬁf‘ 111

tin 1l 1,14- carbonate 10 The product I s obtained
1 14‘—canbdl4ﬁehydroxy 2- debenzoyl -

nmet hoxybenzoyl - 7- TES- baccatin I I | 1, 14-carbonate

f oAl swsprpsidre ofatraethylammonium borohydride (12 eq) in absolute

=1l

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, CDCl;) & 0.58-0.66
(m, 6H, Si-CH,); 0.91-0.99 (t, J = 8.7, 9H, CH,CH;); 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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procedure as described in Exanple 33. 1H NVR (CDC13,

300 MHz) 8 6.17, (H2, d, 8.5 Hz), 3.78, (H3, d,
W@2®kp247061. 95, (H5, dd, 9.5, 1.1 Hz), 2.54, (HBEI/EP20)3/009866

1.90, (H6[3, m, 3.96, (H7, d516.7 Hz), 6.51, (HLO,

s), 6.49, (H13, m 4.87, 15 (H14, d, 6.8 Hz), 1.40,

AT e W B A DR
6.6 n{?{ @ 47%% gtﬁé Piq)&)ét%dﬁ%q,zﬂﬂs E’%I 1H§8;|Z(§ct'§'03 (m,
ARG P, AR sy 1
RLaY LR

(0M6534H25'),1H,n@ 7.13 (4, 1 H dd, 7.9, 3.0), 7.36
(5. T H t, 7.9 H), 7.61 (6', 1 H d 7.9), 3.85

( s ). Exanple 44
OE@‘F%%%@% O (2, 4-di net hoxybenzyl i dene) - B-i sobutyliso
serrnoyl - - _
14% Bh% r%%/ NZ Od é%) g nglcl)ryl/fthox%br?gtz Kgg 3? ge% z oﬁ"%’act;% osermqyl]
14]31h}&r&1§3208@5@nz@ﬁ e RS benZo PR R AESn TIT 1,14-

oc- N, O
carﬂbfm{éwoxybenzyl i dene) - B-i sobutyl i soserinoyl]-1413- hydr
oxy- 2-debenzoyl - 2-m net hoxybenzoyl - 7- TES- baccatin 111

1, Thecarpodatte fiol | owianged hefrgae lm-ﬁgﬁ%ﬁaﬁZ%ebenzoyl -2-m-
described in Exanpl e 34. 1H NVR (CDCl

metﬁoiﬁbm%ﬂmwﬁcﬂfﬁr / EHZOD:iﬂo&ﬁgﬁﬁatézfcﬂhﬁvm% 7’5& same
7.4 Hz), 4.98 (H5, dd 9.5, 2.

proébdiﬁe (atsl6aesciﬂ¢d b Panip18.3 36 H-NVIR : 149@9(:@463010 MH@}* 5 6.17,
14.9, 11.4, 2.7 Hz), 4.48 (H7, dd 10

(H2( d18.5 $)z), 6. 58, (K3, 818Hz) 44 83, (Hb4.ddd 96571, mzmzhlz em (H60c
(H16, s), 1.33 (HL7, s), 2.05 (H18, s),

m), ?)90 4&%@ (g, 9(6d (H73)%, 64 EIE)(GBQ;@HN 8) % 59 F@m 6m§34 87,

(H1# 4, 6. 81Hz()J—I¢B 40 (H16, 2), H’zxs (11111 £)H2 18 o(}mzz d—bz)1,76 (H19 s),
2.30(4 Ac, s), 2.34(10 Ac,s), 1.40 (Boc, s),

4. 293 (512(61,53‘&(32 S stinveZRI6CHS, 3 sz) B.91( (\H@ kh), B29, 3H85(1N%01 65,

sf281((}l br s) 7.54 (2', n, 7.13 (4",
(H4|—| mhd 88, gH53 Iﬂ) 1.7123a16'5'd, 613 E[-I[z)t 1 IE S(H—’E)d 6.3. Ht), 2. 34 (4
3.85 (OMe, 3 H, s). 10 Exanple 45

Ac, _‘53:-ZJQ-4B(6&0IFSG,I s)oﬂuctqu(iBmseb i 9091 p-I4 12 AiMe@PheHabyn3.91,
oyl -2-m net hoxybenzoyl baccatin |1l 1,14-carbonate

(MeO Ph s) 3.86, (MeO Ph, s), 2.81, (OH, br s) 1.56, (OH, br s), 0.97,

(CHjTes, t, 8.1), 0.62, (CH,Tes, q, 8.1 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).
Example 44
13-[N-Boc-N,0-(2,4-dimethoxybenzylidene)-B-isobutylisoserinoyl]-

148-hydroxy-2-debenzoyl-2-m-methoxybenzoylbaccatin III 1,14-carbonate
The product is obtained from 13-[N-Boc-N,0-(2,4-

dimethoxybenzylidene)-8-isobutylisoserinoyl]-148-hydroxy-2-debenzoyl-2-m-

methoxybenzoyl-7-TES-baccatin III 1,14-carbonate following the same

procedure as described in Example 34. 'H-NMR: (CDCl;, 300 MHz) & 6.16
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The product is obtained from 13-[N-Boc-N, O (2, 4-

di met hoxybenzyl i dene) - 13-i sobut yl i soseri noyl ] -1413- hyd
w0 200y 02¢70kebenzoyl - 2-m 15 net hoxybenzoyl - 7- TESPOHERED/009866

[11 1,14-carbonate foll ow ng §he sane procedure as

descri bed in Exanple 35. 1H NWR (200 MHz, CDC13) b

(234555 2. 378 G 679 19). .93 s 8y 9.5 g 2 4 oo, aaa
15.G:9-85 636 o 104 o g 47113 B o) X Y (b, 3 Do, 65
H), 6 {536, 55658 (%my D87 frah 67 Ba s 40,091509), 133
0§ R, 505,05t § 543809, bty aid £93) "3 Geh, a 8.
Hz)?g)%?_@‘l%? rﬂ%,f@ 5%13(3,21;112{,21 .f'S-ll'_];E'B n@%@é‘lﬁ(ﬁﬁ,‘iﬁy}, f‘.-r]f;i?(Hé',
4 608D 1 . L3 i AR aF B3 0G ALN, PoifiBae. o)
65t 0% BEOMARFo13eE0 P B3 febubln b B
= S0 AT A Lt @ 1IN g 79 v
T T A RO 0 R when R 18

E&ﬁ%}é 45 rom phenyl, R2 is hydrogen or acyl; R3 is

dcll oxycar bon_yll or, taken together with R4, forns

i e e R A b
metho®yBenzoylbaccatin III 1,14-carbonate

The product is obtained from 13-[N-Boc-N,0-(2,4-

dimethoxybenzylidene)-B-isobutylisoserinoyl]-14B-hydroxy-2-debenzoyl-2-m-
methoxybenzoyl-7-TES-baccatin III 1,14-carbonate following the same
procedure as described in Example 35. 'H-NMR (200 MHz, CDCl3) 3 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, 1 H, 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,CHj3, 3 H, s), 2.23 (10-
CO,CH;s, 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'd, 3 H, d, 6.3 Hz), 1.34 (Boc, 9 H, s), 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).



specified in the respective definitions of R3 and RS;
R5 i s hydrogen or an al cohol -protecting group; R6 is
wa@eoo/02450bst i tuted aryl, heteroaryl, w th the PCDEPE03/009866
that it is 15 different fromdphenyl when X = OR3; R8
i's hydrogen, Cl1-C4 al kyl, Cl1-C4 al koxycarbonyl or,
CLAW together with R4, fornms a carbonyl group; R9 is
——an—acyl or hydroxyam noacyl group. 2. A process for
the preparation of conmpounds of fornmula IIl from 20
1. cofpmpumdsfoff formulalll R2?0 ORS O OE OR4 O R6~
11 1l WD 2004/ 024706 PCTH:EP2003/ 009866 54 wherein E
is -N3, -NH-R3, =CHR8 or ¥ OoR3 when R6 is different
fromphenyl, and RB9, R&XRA/ANY R6 are as defined in
claim11, which process §o ¢s: 5 a) reduction of
the C 13 carbonyl to gkve congounds of forrmula VII O
Ko OR5 HO YZ X O ORR4 %@TCRG T
R6

III
5 wherein
X is -N3, -NH,, -NH-R3;, =CH-Rg, or -O-R; when Rg is different
from phenyl, |
R,  is hydrogen or acyl;
R3 is C;-C, alkoxycarbonyl or, taken together with Ry, forms a
10 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¢  is aryl, substituted aryl, heteroaryl, with the proviso that it is
15 different from phenyl when X = ORj;
Rs  is hydrogen, C;-C4 alkyl, C,-C4 alkoxycarbonyl or, taken together
with Ry, forms a carbonyl group; |
Ry  is an acyl or hydroxyaminoacyl group.
2. A process for the preparation of compounds of formula III from

20 compounds of formula IT




10

15

Il VIl wherein Xis -OR3, -N3, -NHR3, -CH2-RS8; Y
and Z are hydrogen or, when X is -CH2-R8, are taken
wo ogedbhsneto 10 form a doubl e bond; and the OPCEEP2003/009866
groups are defined as above; b} esterification at the
13- position with derivatives of acids of formula 11X
Wh(%_.s%ingi ve conmpounds of fornula VIII 0 Ao OR5 R9 X O
~/- OO0 R T VIII 15 wherein R4, R5, R6, R9 and

E if 80 NG i OTR 08 YOiRy flpeBRe RORERESEIIRS plonths o
and R R Bo gl 15 Benel 8RR T formil a 1. re 10
whi@ﬁ(g%gc%-co%ﬁﬁ%e OORLOpPpOR 0Oa) ob) O HOHOE

R4 O
a) reduction of the C13 carbonyl to give compounds of formula VII

VII

wherein
X is -O-R3;, -N3, -NH-R3, -CH,-Rg;
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

IX to give compounds of formula VIII

wherein
R4, Rs, Rg, Ry 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
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15

20

R6 R6 R6 | IVIlI wherein Rl is an al cohol -protecting

gr oup;

5 R2 is an acyl group or an al cohol -protecting

wW@e@up24786 i s -OH, -O R3, =N2, -N3, -NH22, - NH R3[/EP2003/009866

- NH- NH2,

=CH- R8;

-NH N=N- Ts, -NH N=N5Boe, -N(CO02R7) NHCO2R?,
Ts is p-toluenesul fonyl; R3 is Cl-C4

°°m39a%8‘§§;ﬂ%%?‘ﬂ| ia or, taken together with R4, forms a 10

ocar bonyl, SO, SO2 group; R4 is hydrogen

or, taken together —th R3 or R8, Tdrns the groups
spa:azfled in the respectiye definitijons of R3 and R8;

o<y

R4HOf oxrrs . d -
a) tr% he 7-protect ed c&3-d<t bhaccatin of/fobrru
| with to form 20 an %Igﬁlnterm “ate o \fj

for nuFF6a

IS hy@rogqen or a

ing group; “°R6 is
15 R7 is 0 oRe

.'.o I tUt d a

or_4dryl Nils hydr o e
A al koxy¢ n toget

ocess CO

ar bonyl

'V, WO 20044024706 RCT/ EP2003/ 009866 56 Re

guenching the enolafe IV with a suitlable el ectrophile
whi ch can be convented to an E group or with an
acylating, alkylating or silylating agent to give

con‘pountiis of formula V R2 bI\ga?l RI0O OO

wherein
Ry
Ry
E

II

is an alcohol-protecting group;

is an acyl group or an alcohol-protecting group;

is -OH, -0-Rj3, =N,, -N3, -NH,2, -NH-R3, -NH-NH,, -NH-N=N-
Ts, -NH-N=N-Boc, -N(CO,R;)NHCO,R;, =CH-Rg;

is p-toluenesulfonyl;

is Cy-C4 alkoxycarbonyl or, taken together with R4, forms a
carbonyl, thiocarbonyl, SO, SO, group;

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

an enolate intermediate of formula IV;
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15

b)

R& OOO R6 r0OV 5 wherein R10 is an al kyl, acyl or
silyl group, which can then be converted into

w@eospozdtos |11. 4. A process for the preparati oPCDEP2003/009866
conpounds of for mula XIV starféng from conpounds of
formula X1 . OOR OOO0050H0%0 ~-0OOCH
|
10q§ﬁé rel%l\tl&g Ié{golgtne aI?;lVQtH a%a@% nge(ﬁ?op}fﬂé whic can be

o GO 50101 B SO STl st e

gr taken together with R3,
fo?ﬁ%we%éggﬁ)gégB?%%$NH%gJSC2 group R5 is hydrogen or
an al cohol - protecting gro ‘b |s aryl, substituted
aryl, heteroaryl; conp : 004/024706
PCT/EP2003/009866 BP, a) e reduction of the
azi do group to am no ro otlonal t reat ment

wi th al kyl ating or acylatb o.ao:‘b.; c) cleavage of
the C7 protective grou% /d) ®peh

oxazolidine. 5 5. Conp i

v

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

compounds II.

4.

A process for the preparation of compounds of formula XIV starting

from compounds of formula XIII

R2 0
5
0 (0] 0 O/R
N O in,

NSHO  : B
Me 0. o
MeO R6& \ﬁ)

XIII , XIV

wherein

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

Rs  is hydrogen, acyl, alkyl or, taken together with R4, forms a C=0,
C=S, SO, SO, group;

R, is hydrogen or, taken together with R;, forms a C=0, C=S, SO,
SO, group;

Rs  is hydrogen or an alcohol-protecting group;

R¢  is aryl, substituted aryl, heteroaryl;

comprising:



R2.0 OOR5 OEORAI O R6 Il wherein E, R2, R4, R5
and R6 are as defined in claim3. 6. Conpounds of
wo oooat4r0d V, V R2 10 O O RL R10 R2, M O O, Rl EXrTXEP1403/009866
HO >00 y R6 10 IV V whereingMis an al kali netal;
R10 is an acyl, alkyl, silyl or phospho group; Ri1,
, R0 are defiped as.in claim3..15 7. Conpounds of
2) SF%PHJF?%?“%OE%4%‘2‘27%%’“9&?/@?@0@%9866 58 R b
b) o%tl(?)n'al BRatchht G idh a?k%tl(ﬂg & aC}XIa%ing Ve\@%ﬁfsl; n
c) cleavage of the C7 protective group;

d) opening of the oxazolidine.

5 5. Compounds of formula II

R2

/ o 5
R4
ST
II

wherein
E, Ry, R4, Rs and Ry are as defined in claim 3.
6. Compounds of formula IV, V

10 v v
wherein
M is an alkali metal;
Rio isan acyl, alkyl, silyl or phospho group;
Ri, Ry, Rg are defined as in claim 3.

15 7. Compounds of formula VII



R2, R4, R5, R6, X, Z and Y are as defined in claim?2.
8. Conpounds of fornmula XI and XI 00 OHO OH TO
wWOoR0D0n2Rde- O R6 5 XIl O ~o0 o00\\ O O _- R5PCTEIX003/609866
M RA O MORG Xl wherein?®is -N3, -NHR3, =CH RS,
or -O-R3 when R6 is different from phenyl; 10 R3 is
an al koxycarbonyl or, takep_together with R4, forns a
carbonyl, thiocarbonyl, SOb SQ g/@eup R4 is hydrogen
or, taken together with g3 forms the groups WO
2004/ 024706 PCT/ EP200%) 8 specified in the

respective definiti ong z [R8; R6 is aryl,
substituted aryl or hetéQ' RSO s hydrogen or an

al cohol -protecti ng group R8 %q rogen, Cl1-C4 al kyl,
Cl-C4 al koxycar bonyl or, take et her

VII
wherein
Ry, Ry, Rs, Rg, X, Z and Y are as defined in claim 2.
8. Compounds of formula XI and XII

>LO Sj\NH 0]

Me

MeO
XI
wherein
X is -N3, -NH-R;, =CH-Rg, or -O-R; when Rg is different from
phenyl;
10 R; is an alkoxycarbonyl or, taken together with Ry, forms a carbonyl,
thiocarbonyl, SO, SO, group;

R,  is hydrogen or, taken together with R3 or Rg, forms the groups



5 with R4, fornms a carbonyl group.

WO 2004/024706 PCT/EP2003/009866
59

specified in the respective definitions of R; and Rg;
R¢  is aryl, substituted aryl or heteroaryl;
Rs  is hydrogen or an alcohol-protecting group;
Rg  is hydrogen, C;-C4 alkyl, C;-C, alkoxycarbonyl or, taken together

with Ry, forms a carbonyl group.



