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1 TAXANE DERIVATIVES FUNCTIONALIZED AT THE 14- POSITION

AND A PROCESS FOR THE PREPARATION THEREOF DISCLOSURE

The present invention relates to novel 13-ketobaccatin Ill and taxane

derivatives and to the processes for the preparation thereof.

TECHNOLOGICAL BACKGROUND 5WO 94/22856 discloses

LAy roxE P BIeRVIRY T HRPIQYSECaniNnor pyappriey cpmpaied WHSITION

conventional taxanes. One of said 14-hydroxy derivatives, referred to as
IDADNGDOS, IRRAD HESENE O EF HE RRE® AR is A I debHHEE. GHid
14-hydroxylated derivatives can be easily prepared from natural
14-hydroxybaccatin. 10It has now been found that IDN 5109 analogues

bearing ﬂﬁg@ﬂﬁg@ E.lents than the hydroxy group at the 14- position

have | activity, as they are effective not only against

taxane -resistant dumois i RIsoragaist MR eellrst dthe cetivativesnef taxane
the invention can be obtained by enolization of 13- 15 ketobaccatin Ill and
tr@l@m@ﬁtmmsd|t9ml@6en>e@ﬂwﬁﬂef§v\ﬂh@rpmﬁb@k§tmdméaﬁnto the

desired m carbonyl and

esterific onunds of the invention,

as defm@d@e}g‘/‘éﬁ%’?@%?g@ﬁﬁé@l@%@?'%&%ﬁe@ Kﬁwvg?ﬁ?ﬁf%d antitumor
compound as a key 20 intermediate to 12,13-isotaxanes (Wicnienski et

alprope k321 Shdpde dovelkanese moshiedtak e d 3-Cuositih said  14-hydroxy
(Menichincheri et at., W09614308) and at the C and D ring (Dubois et al..
Tél%)W@@W@_SettfefGU@dﬂo 3831043321 Vbtdsefhl DTCHEH. adyigpced clinical

1%9 velo 1231?1? O§ %0194? )n}?dll? s eg :h%rll(\%[l baccatln Iels A 1?%(%gpared from
Srmediate i the Studied o ynthe5|s of Y&of 3hd Sn& og e

25MNisalepy gt ako @g@eg{]ﬁm. Soc. 1995, 117, 624-633; Nicolaou et al.

[995, 117, 2409-2420; Nicolaou et al.. US 5,504,222). Some

modificatioha ofveprobectedfd8néetbbactatin fllhaAvemidodiesn bepontgd different
such as formation of hydrazones and oximes (Menichincheri et al.,

WS TSRS MG cHIR AT RS &ﬁ@apcwe Re<-(1RREfigafiave surprising

RSB TR A s A Bl Selnian

Wﬁhﬁ@%ﬁkﬁ@a@&?ﬁé’%{M@ﬂdﬂﬁﬁtc@lﬂﬁ{@hedr 1995, 51(7), 1985-1994).
Reactions of 13,14-enolization have not been described insofar, while

rearrangEncedersadiions of bases wrateobeeandistlobed (&inbirotinet edation of 13-

trahedr. Lett. 1996, 37(52), 9365- 9368; Yu d Liu, Tetrahedr. Lett.
1§@ based a3k a&§6§faﬁmrdmﬁ SR er slecponbleh &G can be

reé%tf?\?e}?e% HER% Ien?g?g%glgg}?@ %EQ It AP t 9@ arbonyl

intermediates suffi further e aboratlon DETAILED

DipQ LOStiRE &bn T th INVEN KON aThe aroorpatiedsaf poe sdvestticie invention,
have the following general formula 11l R2.0
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.., W09614308) 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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wherein Xis -N3, -NH2, -NH-R3, =CH-R3, or -0-R3 when R6 is different
from phenyl, R2is hydrogen or acyl; 20R3is C1-C4 alkoxycarbonyl or,
taken together with R4, forms a carbonyl, thiocarbonyl, SO, SO2 group;
R4is hydrogen or, taken together with R3 or Rg, forms the groups
specified in the respective definitions of R3%nd Rg; Rb5is hydrogen or an

alcohol-protecting group; R6is aryl, substituted aryl, heteroaryl, with the
&ﬁ@%@z&%{w rehilsda® phepd 2WRerSrIie -0RBfiRsiomy dfohemtected 13-

I C4 alk alko bon | or, taken together 5with R4, forms a

car Ogﬁfl 2}{180@1%@/ ﬁy c Btf aniy a%§ll% 1on offaydrazones and
camRaUnSRAfdoneHia Ik can, bwgwgégff%ﬁﬂmﬂ&%ﬂgﬁ AW Chem.
in turn obtainable by conversion of 13-ketobaccatin 11l derivatives of
RenuB0A0 B4 6oty |dneilireatment with oxidizing agents (Bombardelli et
al., WO0212215; Harriman et al, Tetrahedr. Lett. 1995, 36(49), 8909-8912; or with
reducing agents (Marder et al, Tetrahedr. 1995, 51(7), 1985-1994). Reactions of
13,14-enolization have not been described insofar, while rearrangement reactions
in bases have been disclosed (Pinciroli et al., Tetrahedr. Lett. 1996, 37(52), 9365-
9368; Yu and Liu, Tetrahedr. Lett. 1997, 38(23), 4133-4136).

According to a further aspect, the invention relates to a process for the
13,14 enolization of 13-ketobaccatin III to give intermediates sufficiently

stable for further elaboration.

DETAILED DISCLOSURE OF THE INVENTION

The compounds of the invention have the following general formula III

wherein

X is -Nj3, -NH,, -NH-Rj3, =CH-Rg, or -O-R; when Ry is different
from phenyl,

R,  is hydrogen or acyl;

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

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

specified in the respective definitions of R; and Ry;
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Rlis an alcohol-protecting group; 122is an acyl group or an

alcohol-protecting group; is -OH, -0-R3, =N2, -N3, -NH2, -NH-R3,

-NH-NH2, -NH-N=N-Ts, 15-NH-N=N-Boc , -N(CO2R7)NHCO2R?7,

=CH-Rs; Isis p-toluenesulfonyl; R3is C1-C4 alkoxycarbonyl or, taken

together with R4, forms a carbonyl, thiocarBonyI, SO, SO2 group; R4is
hydrogen or, taken together with R3 or R8, forms the groups 20specified

in the r8spectivdHefesoner siRB i Ret RSisihgdroger or an
alcohol:-protectin oup; R6is aryl, sybstituted aryl, heteroaryl; R7is a o
C1-C4 aikyl, a{Fyl%g L@F’éﬂ&ﬂ%ﬁy %RSB%tW@fé’éeﬁY‘@l-@ﬁ AROV1o Bat it is

alkoxycarbonypye e BIBHIST N BAIoTS gicarbonyl group.

The compounds of formula Il are useful for the treatment of neoplasias of
variousRyiginjsrhpartigelar Of-W0imelisydf Suah,argans asrbvam dreaien together
lung. 5colon, brain, as well as for the treatment of leukemias and

melanoma. Wik dompuinys erTbamyiaEeuR1 and 111, an acyl group is

preferafly a straight or branched C2-C6 aliphatic acyl group, or a henzoyl
group o%%iondﬁyagu%%sﬁluﬂlé Wﬁﬂxé’ﬁéné??%g’g & E®alkyl groups, C1-C4

alkoxy Iﬁnﬁ&gﬁg& ryhi fexgbly, phenyl; i ryl i
prefera%l;ii,é:)%%nyl 10 subg%tﬁ%w&%r{?/{v%he{)%eygg rr?greb Ig Qgé&jafﬁgrgrgég%p ounds of
Carmdlalkbxin groupsh tatedea dishetercanibis preferiibly Bactadimdraydiehkatives
2- or 3- furyl, 2- or 3- thenoyl; arylalkyl is preferably benzyl; a

'ﬁ'oacyl group is preferably a 13-isobutylisoserine or
phenylisoserine reSizhbe substituted at the amino grougzwith benzoyl or
C1-C4 alkoxycarhonyligroaps.R15According to the presei in\éen’giggl,
compounds of fopm o

B O

Q0 oo y C:) O
. o}
R6>=O \r ™ =0 \f

I IT

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,R;)NHCO,R;, =CH-Rg;

Ts  is p-toluenesulfonyl;

R; 1s C,;-C4 alkoxycarbonyl or, taken together with R4, forms a
carbonyl, thiocarbonyl, SO, SO, group;

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

Rs  is hydrogen or an alcohol-protecting group;

Rs is aryl, substituted aryl, heteroaryl;

R;  is a C;-C4 alkyl, aryl or arylalkyl group,
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is -OH, =N2, -N3, -NH-N=N-Ts, -NH-N=N-Boc, -N(CO2R7)NHCO2R?7,

=CH-Rs, can be obtained from suitable 13-ketobaccatin Ill protected
derivatives of formula | through a process which is shown in the following
scheme and involves: 20 a)treatment with bases to form an enolate of

formula IV, wherein M is an alkali metal; b)ﬁeatment of enolate 1V with a
suitable electrophile which can be converted to an E group to give a

compoifd of Fohidle gensehetealkl| C, -Grorthatignasbenplate, itnktaptagether

can be ea?g)é{ob ained by treatment of protected 13-ketobaccatin Il with a
base suth ‘bottl%ggﬁjﬁn AEREXI& YRassium bis(trimethylsilyamide,

lithium gisoprapyl AMNG A dRRIS SOIYEAR %ﬁ&%ﬂ%ﬁ&?t%@{%gﬁé’% %gg\esoé}lasias

diethyl ether, also in admixture with hexame osphorami

IoB-dimetiydrig#h.5ib-frirabiytio o[ hthapyranigicang §2MRY o i€, breast, lung,
reaction is suitably carried out in a range of temperatures from -40 to

-78long brapi@slayrl preferrdl pictednva gedupskaa isityi athers aaceatals,

ethers, carbonates and carbamates Starting 13-ketobaccatin,Ill

(formul nuﬁ%ﬁé@%ﬁ&}%ﬁm%f B8 thdla %oﬂfat%np?&é@cé’éﬁ‘ﬁédéa?ﬁ?wably a

re@gtl WP%%%%B“@Q%%&‘?&FJ&C %gg%%gﬁegg %‘P Ht%re%% 1 %rougt ?ﬁgonaﬂy

157-Protected 13-ketobaccatin lll havin enzoate groups

2upeditioadcanitie piepasedmecordinglp wgynetiodpy Qima,etdtotdy groups,
Am. Chem. Soc. 2000, 122, 5343-5353). In the reported examples, Rl
i99g8My tedt-Yutoxyrigisemiy BrtynirletsyleaiityrEiSpoyl is preferably phenyl

2-r§%}hox¥gro e %I\%OP , and Ré%iis sually acetyl, but 20other
SRR Gr d%g@ b8 cRUENiEa 1B pFEYMPS: simiftr alkoxy  groups,

RIS AGRHYNGSDHEFLHRME. A00YE-JLSIERR) 8RS MilBy1, 2- or 3-
treated in situ
thenoyl; arylalkyl is preferably benzyl; a hydroxyaminoacyl group is
preferably a B-isobutylisoserine or phenylisoserine residue substituted at the
amino group with benzoyl or C;-C4 alkoxycarbonyl groups.

According to the present invention, compounds of formula II 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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with electrophiles such as oxaziridines (e.g. N-benzenesulfonyl phenyl
oxaziridine,N-benzenesulfonylm-nitrophenyloxaziridineand
camphorsulfonyloxaziridine),diazadicarboxylates(e.g.di-tert-butyl
diazadicarboxylate and dibenzyl diazadicarboxylate),
p-toluenesulfonylazide, 5 t-butoxycarbonylézide, aldehydes (e.g.

- acetaldehyde, ethylglyoxylate) to give 13-ketobaccatine Il of formula Il

wherei® BOH, -NH-N=N-Ts, -NH-N=NBoc, -N(C02127)NHCO1R?7,

=CH-RS. When p-toluenesulfonylazide is used as the electrophile, the
product wheygin E is NH-N=N-Ts (ogthe N=N-NHTs tautomergzis obtained,
besides 10 décofhpdSition produc prein Eds|N3 or Nn. The quepching

conditig /e ainly
to only one &
recoveredrogm tRs :
such as dichlo}@mﬁfﬁane or ethyl ace diazo derivatite i§ob¢e§|ged
nably
long times, optionally under heating. The azido derivative is obtained by
treating the reaction crude with-protic agents, such as mixtures of acetic
acid in THF with DMPU or FIMPA, immediately after addition of the azide
donor. When ethyl glyoxylate is usé¥ as the electrophile, crotbnic
conder;gation 20 with concomitant closure of the carbethoxy group at the

Cl hydrbRYTEHAeD IkeRPrIE S Giearf 8k, BesrsitiiraRiaipadchohgreatment of
Pidlcasgs, dacepasaiRian WA "LHIRR 13 3en AL NEG IR oxide.

introduced mainly in 148 configuration. Alternatively, enol can be

tpeated withbsistatingHelgil inypery! TRy ehlarjteh AT fSiBert solvents
di-tert-butylpyrocarbonate), alkylating (e.g. dimethyl sulfate or methyl
iddidie) op pHosphydiafigagerts thisrdhy olsthieing @sol derivatiesxsfire  with

formula’V HO 0 Q R6 V.wherein R10is acyl, alkyl, trialkylsilyl or
AR EHE YR RO S MBS o s VL3 4.3, 2trahydro-2[ -

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 rert-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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5Compounds V can also be easily obtained by cnolization of ketone of
formula Il with particularly weak bases such as triethylamine or pyridine in
aprotic solvents such as methylene chloride, toluene or mixtures thereof.
Compounds V can afford compounds of formula Il by treatment with
electrophiles in suitable conditions. 10The énoups introduced at the 14-

posmon W|th the procedure described above can be further transformed to
H@ﬁob%tfébnﬁsluww&xﬁ}@@&uﬁ@t&nawzburgpwqﬁonﬂ phenyl

comﬁpoun(flfs of {ormula Il. \[Nhe ein i d
Qf?l(?égkﬁ%N &an be converted in the. c8rres¥)ond|ngxhy faffo 20
darystives (wagrein & itihg;115 I\dhlb)zemes%ka?wd@élon %Cgfdmgcﬁoferr -butyl

conventional methods, Compounds of formula Il wherein E is -N3 are
dasilydiedticexyla@miné (EbehtR)dbyrndiansokrdductjve-syktenasdiichylazide,
as triphenylphosphine in aqueous medium or H2-13/1/C in a suitable

SR UL RN iefeif Vet JCH & -Riy MBS idate Eive

"K%%&%&?JP&” 98 (9o ERbarH Wimidagale, phos0es OLIIRNESIUR -

locarbonating (e.g. thiocar dimidaz osgene) or

pilarykating AgsNE (g RS Hary ghloride or thionyl chloride), to obtain

compounds of formula Il wherein E is -OR 3 or -NHR,i. The reaction can

be conYéhentpy (dareied ddvinytidolinated sulvestshia tegrephiles ofia product
base (e.qg. pyrldlne or triethylamine) in a ra }%{gf temperatures from -40C

t8

en B SRR CoMpindE Ot N HWHERSInIE RDlgjpedy besides
I CE %&( Ildes or #t%enzy >
hah& I%sé: (?ﬁhrb%aé?é@eﬁﬁgse 0 \?\?ega gglg’eng gun%ls OFTorRUTA T Are ™S of
kBY mmﬁmmﬁgsﬁ@rmﬁmmw&f@amml%f%m@ tt @hteone of the
invention. In particular, compounds Eli are obtainable from compounds of
mﬁﬁwgtu wharsir e iso0yR3i dN3leNMRS; <Gh-R8, 1@nd V245 RirRE ahe crude
ffmed above; .)Co E 0 E/0Oa 0 R4 R6 10ll
pro uct by extractlon with polar aprotic solvents such as dichloromethane or
ethyl acetate. The diazo derivative is obtained upon stirring the reaction crude
in polar aprotic solvents for reasonably long times, optionally under heating.
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 o,B-unsaturated y-lactone.

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

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

obtaining enol derivatives of formula V
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through a process which comprises: a)reduction of the C13 carbonyl to
give compounds of formula VII VII wherein 15X is -0-R3, -N3, -NH-R3,
-CH2-R8; Y and Z are hydrogen or, when X is -CH2-R8, 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 1X to give compounds of formuia VIl --"Lo R40 0 0 R6 VIII
wherein R4, R5, R6, R9 are as ggin d abve;@((iJSRO-RS, -N3, -NH-R3,
=CH-RS; optional cleavage of the protee roups. Reduction of C13
ketone of step a) is carried out wit/?s @ i

~F
he
N

borohydride, lithium borohydride, tetraggtytammeriyym borohydride,
tetraethylammonium borohydride, sodium tiacgtBxy, 10borohyciride. The
reaction can be carried out in a stoichiometr}e@rﬁﬁunt of reducing agent,
although an excess is usually preferred. D&bending on the

\Y%

wherein

Ry is acyl, alkyl, trialkylsilyl or phosphate, and

R, R, and Rg are as defined above.

Compounds V can also be easily obtained by enolization of ketone of
formula II with particularly weak bases such as triethylamine or pyridine in
aprotic solvents such as methylene chloride, toluene or mixtures thereof.

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

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

Thus, compounds of formula II wherein E is -N(CO,R;) 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 —Nj 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 -NHR;. The reaction can be conveniently
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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 OC. C13 Esterification of step b) is usually carried out
by action of 15carboxylic acids, or the corresponding salts, of formula 1X
R110 0)\--NMOH R126 R13 IX whereirfRil and R13, which can be the

same or different, are CI-C, alkyl, aryl, or heteroaryl; 20R12is C1-C6
SIFICArgherGippinsies sel el the Prefense ledebive de-g. pyridine or

isfetitssi syt i il eobi K emiaiting

ore amincpropy odinmide). Other kKhown methods for the

esterifipatian al theyl Topgsticr Obf -pretesied PagratihiE RN 8IBO e NH, can

successfully used. 5Protective groups in step c) are removed under the
benditionstdéseribedsincliteagtures fas thdlogdndernéek protelstiveygraapides in the
The most preferred carboxylic acid is the N-Boc-isobutylisoserine

BETRAR A HERERASRS: Me0 X

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 IT wherein E is -O-Rj, -N;, -NH-R3,

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

II III
through a process which comprises:

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

wherein

X 1s -O-Rj, -Nj, -NH-R;, -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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10In this case, coupling with compounds of formula VII under the
conditions illustrated in the examples yields compounds of formula Xi "0
X0/ OMe R4L' R6 MeO XI which by selective deprotection at the 7-
position afford compounds of formula XII 11  which are subjected to
opening of the oxazolidine ring, to yield cor%pounds of formula XIIl. X/0

20 R4Ck 0 R6 XIII wherein
IX to give compounds of formula VIII

R5
0 o~

R9,
Ouu
X 0 N_#0
R4 0._0
0]
Nal
VIII

wherein

R4, Rs, Rg, Rg are as defined above;

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

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,  tetracthylammonium  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

o R11 O
N ¥ OH
R12 >—-O
R13
IX

wherein
R;; and Ry3, which can be the same or different, are C;-Cy alkyl, aryl, or
heteroaryl;

Ry, 1s C;-Cq alkyl, aryl, heteroaryl or C;-C, alkoxy;
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X, R3, R4, and R6 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 Xl wherein X is -N3 is particularly interesting, in 10 that it is an
useful intermediate for the preparation of pounds of formula XIV XIV
wherein R3is hydrogen, acyl, alkyl or, taken together with R4, forms a

C=0, CU5, B Psesonsoupt 15RMlsnag e s takeh tegetishoditnrdes (e.g.

forms =0, C.S, SO, SO2 group;, ,.according to an alternative,.. .
TR Rl e R LS DT g, Ot
afribey A41AZIAeEI Ot 1RV GORROMAES oaftfq,'i"fﬁuI?SXV;%\s/im)QpHP??Jprotected

treatment with an acylating or alkylating agent to give compounds o

foarda XUI Ma0530Vb e s uleasatid lof tlhedC7 protective group and opening

of the oxazolidine to give compounds of formula XIV. In the formulae

XIV, X\PEHASKYE BSURS IRSISAE RE AAcE HE datndahdamipridad anstiesgribed
@H% T rg%hq envisaged tgera gg{ical uses, compounds of formula 11l

will be a

mlnls{er%% G the form'o swté%ffegﬁ%%?maceutical formulations,

mainly trieuedb e frarentesal ¢orsg:8Nek abdrpagesia pﬂﬂggie-@gﬂﬂﬁ';ﬁgoserme
y

those already used for some time in clinical practice with commercia
aeailubley tasbhererivXives (Paclitaxel and Docetaxel, for example).

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

conditions illustrated in the examples yields compounds of formula XI

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

formula XII
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15The following examples illustrate the invention in greater detail.
Example 1 7-Boc-13-ketobaccatin Il A solution of 13-ketobaccatin Il
(2.10 g, 1.9 mmol) in CH2C12 (0.5 In mL) at 20C is added with carbon
tetrachloride (14 m1). Partial precipitation of the baccatin derivative takes
place. Subsequently. 1-methylimidazole (2@ pi-, 0.28 mmol) and
di-tert-butyl-dicarbonate (1.03 g 47 mmol) are added, under stirring and
argon Stidishh. ARers8hoated futhepemgthyifintiazoazsl{d61e uling.20 yield
mmol) is d((jﬁ%d The om is left at 25C for 24 hours, then solvent is
g\%ﬁﬁ?&fé%dg B%EP?% d pressure. The oily residue is dissolved in a
1:1 acetone/water mixture (10 mL) and left at 20C for about 16 hours. The
precipitate is filtered, wash? witﬁ n-pentanea%q)dried to give 1.12 g of of
the title product. Chromatograpdiy aiHmothenliqudrs gffgrds a 10 further
0.12 g of product (Si02, n-hexane/EtQAs 1.3 4.9 of product are
thereby obtained (1.81 mmol, 95%). @]D2 =,-358 .05, CHC13): IR
(CDC13. cm-1): 3483, 1731, 1676, 1371, 1372; Ii--NMRICDC13, 400
MHz): 6 = 1.20 (s, 3H, Me), 1.22 (s, 3H, Mg, 1.49>g@° ©®3Me). 1.76 (s,
3H, Me), 1.91 (m, 1H, HI3-6, Ji = 10.4 Hz, J2 = 1.8 HZ| J3 = 2.0 Hz), 1.92
(b, 1H, 15 OH), 2.17 (s, 3H, Me), 2.19 (s. 3H, Me). 2.20 (s, 3H, Me), 2.64
(m, | H, Ha-6, J1= 7.2 Hz, .12 = 14.8 Hz, %13 = 9.5 Hz), 2.66 (d, 1H,
H-14, J = 19.6 Hz), 2.94 (d, | H, H-14, J = 19.6 Hz), 4.02 (d. 1H, H-3, J =

6.8 Hz)" 408", 1H, H-20, J r= 9.0 Hz), 4.32 (d. 1H, H-20. J = 9.0 Hz),

4.94 (dxLig, Heb, JF196 B R FAAALEA (M, 1H, H-7, 1= 10.4 Hz

72 = 7.2 Hz}, 5.67 (d. 1H, 20H-2, J = 6.8 Hz), 6.57 (s, 1H, H-10),

7.44-7 B0 Gase2id.18ramierTfahilovd ignchitiedooy)t 8x3th(dh@Htagberylic acid of
13C-NMR (CDC13, 100 MHz): f3 =10.7, 14,0, 18.4. 21.0. 21.9, 27.9,
dormula 6 Xa2 G7aleparertiong iv4meferably effected before opening the

oxazolidine.

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

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

wherein

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

R4 18 hydrogen or, taken together with Rs, forms a C=0, C=S, SO,
SO, group;

according to an alternative preparation process to that described above,

comprising:
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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. Cale. C36H44013: C.
63.15; H. 6.48. 25Found : C. 63.39; H. 6.60. Example 2
7-TES-13-ketobaccatin HI 13-Ketobaccatin Il (5 g, 8.5 mmol). triethyl silyl
chloride (3.6 mL, 14 21.4 mmol, 2.5 eq) altd N-methylimidazole (2.73 mL,
34.3 mmol, 4 eq) are dissolved in anhydrous methylene chloride (25 mL
The soiedivrtianett (held st 360arsin atvosamemprlariréotrata X
guenched by carefully pouring it in a 2M NaH$04 solution (25 mL) The
agueous phase is repeatedly extracted 5 with'DEM 2x10Q, L) and the
combined organic phases are yvashed Qith krine™2X2@mL). The organic
phase is dried over sodium\sul :

give 4.7 g of the title produ¢t Which-is
without further purification. M.p . X
11-1-NMR (200 MHz, CDC13) .585’&.665%, 6H;:8|-§!32), 0.90- 10 0.98
(t, J=8.4, 9H, CH2CH3), 1.2&ds, 3H, 17-Me), 1.8 (s, 3H, 16,-Me). 1.69 (s,
3H, 19-Me), 1.83-1.96 (m, 1H, 6-H), 2.20 (s, 3H, 18-Me), 2.21 (s, 3H, 10-
OAc), 2.25 (s, 3H, 4-0Ac), 2.48-2.65 (m, 28 6-H), 2.81 (ABq, 2H, 14-H),

93 (d, 376.6, 1H, 3-H), 4.25.(ABq, 2H. 20-H), 4.51 (dd, J=10.6, 7.0, 1H, .
. SOR RS T R 7 iy ot o AR g 0 eive
10-H), 45752410975 Bo 2 BEINE.64 (t, 3=6.2, 1H, Bz), 8.10 (dd. 3=7.4,

1.1, 2H, Bz).
»‘N Y O
O RB\N

34

H P o 3
OMe gy >=oo\f0
MeO R6
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 R¢ 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 ITI

A solution of 13-ketobaccatin III (1.10 g, 1.9 mmol) in CH,Cl, (0.5
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Example 3 148-azido-7-Boc-13-ketobaccatin 11l A solution of

7-Boc-13-ketobaccatin 111 (0.149 g, 0.22 mmol) in THE (1.8 mL) and DMPIi

(0.8 mL) is added in 2 minutes to a suspension of 20 potassium

tert-butoxide (0.064 g, 0.568 mmol) in anhydrous THE (1 5 mL) at -75C,

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

anL.ysc 2R fterisvaddodry;itbrapebaturte trashriiseld tol 456(C). tRaméalcpoecipitation
enched by addition n of 0.057 mL (1.00 mmol) of glacial acetic acid. 25

PR SR STy A R S SO0 SREPISIRBLIE themedbglomidazole (23

'Rﬁ(t%eZ@ ﬂilhﬁtgﬂ g’ﬁfﬁ' &?—z'p}t- QcﬁQgr%ﬁﬁ%%eg \%'gh 104'9' Ofrggl\lll g'rce:ladded,

aqueous saturated solution. The organic phases are wished IRTe&ires

witld avageirehie dnfiltergd mndreyanorated WdekedyYeat eSS yl-imidazole
Chromatography of the 15 residue (Si02, n-hexane/EtOAc, 1.7:1.0)

4ff6r8513.0802§ MOl et dods Toktise ltitio prodett. 4R2FET fomi)t BOUS:, then
2935, 2122, 1731, 1272; 'H-NMR (CDC13, 400 MHz): 3= 1.01 (s, 3H, ‘
V,%?&zlfs,f‘éﬁ?&féf?éﬁg,%q?wsﬁ%q @refsuige) Thoeqiy 1igsidue is

3819189 2 éc%f&n%%%’rz’ x?%-i)?tl f‘c??ggféﬁfalg_ gf?_é"*a};ﬂzs)écérz'g'roz about

(s, 3H, Me), 2.24 (s, 3H, Me), 2 m, =

163t i OFe) plekipiSatt ik QHYrS&dIqihtd WitB, A.Schtiné £4ddrd 1o give
H-20, J= 8.4 Hz), 4.26 (s, 1H, H-14), 4.33 (d, 1H, H-20, J = 8.4 Hz), 4.93

(b 12Hg 15 0§ 1tkent Bl Dradue 9. € HMB B E (@phyH H¥o thet it & Haffords a
RS o O - R K035 46 i i o produc
2SR RN A, By 2018 &7
(CDCls, em™): 3483, 1731, 1676, 1371, 1274; 'H-NMR (CDCls, 400 MHz):
8 = 1.20 (s, 3H, Me), 1.22 (s, 3H, Me), 1.47 (s, 9H, 3Me), 1.76 (s, 3H, Me),
1.91 (m, 1H, HB-6, J; = 10.4 Hz, J, = 14.8 Hz, J; = 2.0 Hz), 1.92 (b, 1H,
OH), 2.17 (s, 3H, Me), 2.19 (s, 3H, Me), 2.20 (s, 3H, Me), 2.64 (m, 1H, Ho-
6,J; = 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): B = 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. C3sH,,0,5: C. 63.15; H. 6.48.
Found : C. 63.39; H. 6.60.

Example 2

7-TES-13-ketobaccatin III

~ 13-Ketobaccatin III (5 g, 8.5 mmol), triethyl silyl chloride (3.6 mL,
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75.8, 76.1, 81.0, 83.5, 83.7, 129.1, 129.2,130.0,134.1,138.8, 152.5,
153.8,165.4,168.2,170.0, 196.6, 199.8. Anal. Cale C36H431N-3013:

C. 59.58; H, 5.97. Found : C, 59.81; H, 5.85. 15MS mz 725.1 (M+ eale
C36H43N3013 725.7), 687.1, 670.0. Example 4
14-diazo-7-Boc-13-ketobaccatin111and14-841-p-
toluenesulfonyl)triazeny1-7-Boe-13-ketobaccatin IIl A solution of

72B e mBIRbtGhAcTatiatil (8:08:¢7 0li0di damaly i(RTHFRD.(BZ. Mot 4 eq) are

HMPA (0.2 mL) is added in 2 minutes to a suspension of potassium
for

S @078T616.B¥F Hmlenre aknidedas Tee (F hensof o soleft under
ugiles t%gq%%gﬁ?%%%ﬂtlgg\%r%%a. IIE%II’n g?' Aﬁerelnscﬂ"eI ’b%%?\;\%u(ﬁx%%ging itin

mmol) &f tosylazide dis are adde
ai 2NN SO s, el afiey. temparaiuem bashraised 1@ paQkdiheextracted

re\;fai(t:ﬂolgCM (2x10 mL) and the combined organic phases are washed with brine
(2x20 mL). The organic phase is dried over sodium sulfate and the solvent is
evaporated off to give 4.7 g of the title product which is used directly in the
subsequent step without further purification. M.p.: 212°C. TLC: cHex-AcOEt
1:1, Rf=0.57. "H-NMR (200 MHz, CDCl3): 8 0.58-0.66 (m, 6H, Si-CH,), 0.90-
0.98 (t, J=8.4, 9H, CH,CHjs), 1.21 (s, 3H, 17-Me), 1.27 (s, 3H, 16,-Me), 1.69
(s, 3H, 19-Me), 1.83-1.96 (m, 1H, 6-H), 2.20 (s, 3H, 18-Me), 2.21 (s, 3H, 10-
OAc), 2.25 (s, 3H, 4-OAc), 2.48-2.65 (m, 1H, 6-H), 2.81 (ABq, 2H, 14-H),
3.93 (d, J=6.6, 1H, 3-H), 4.25 (ABq, 2H, 20-H), 4.51 (dd, J=10.6, 7.0, 1H, 7-
H), 4.94 (d, J=7.7, 1H, 5-H), 5.72 (d, J= 7.0, 1H, 2-H), 6.61 (s, 1H, 10-H),
7.52 (t, J=6.2, 2H, Bz), 7.64 (t, J=6.2, 1H, Bz), 8.10 (dd, J=7.4, 1.1, 2‘H, Bz).
Example 3
14B-azido-7-Boc-13-ketobaccatin I1I
A solution of 7-Boc-13-ketobaccatin III (0.149 g, 0.22 mmol) in THF
(1.8 mL) and DMPU (0.8 mL) is added in 2 minutes to a suspension of
potassium fert-butoxide (0.064 g, 0.568 mmol) in anhydrous THF (1.5 mL) at
-75°C, under nitrogen stream and strong stirring. After 15 min, 0.063 g (0.33
mmol) of tosylazide dissolved in 0.7 ml of THF are added in two minutes at -
75°C. After two hours, temperature has raised to -50°C, the reaction is
quenched by addition n of 0.057 mL (1.00 mmol) of glacial acetic acid.
Temperature is slowly raised to 20°C and 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,

driéd, filtered and evaporated under reduced pressure. Chromatography of the
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15 is quenched by addition of 5.0 ml of a NH4C1 saturated solution.
Temperature is slowly raised to 20C and the reaction mixture is diluted
with 3.0 ml of Et20 and extracted with 6.0 ml of a NH4C1 aqueous
saturated solution. The organic phases are washed three times with
water, dried, filtered and 16 evaporated uhder reduced pressure.

Chromatography of the residue (Si02, nhexaneffitake, 1.7:1.0) affords
OB (61 et xa806% 6P ABJe711- i a613 K ABAL LM Amol, 50%) of

6B TR0 Tty 18 XRAT SrY of om0 22, 1131, 12722 honaam

0 ketabagiatia IHiiR 3 0,12 5
%%@:F[Jiggﬁfé%%)le%s:’u @1%57@2{@1?1%' ﬁ(llvl}ég (CDC)ﬁé 5%0%%@1 %?(?Lzz%?I SMe),

JEQ MeRH, M3, BlYoNwe). T8I, OHI 3Me)) HZ( [s.-3IH) Ble)z 1/92-(my. 0 Hz),
1H, HP-6, J1 = 1.5 Hz, J, = 10.8 Hz, .13 = 14.0 Hz), 2.18 (s, 3H, Me), 2.19
(% I9H( sNRHL M) (2304 (MEF 28 iR 3 (HAH, M 628004102 1Hg Hesh, J, =

i g 1 Moy =0 A6 0, v . GTLL D o 1 ey, .8
i), 214l (18, 1H, HrA0)2F-19.8 Ha) -462%%';)1%18%@ 7%'11: Eh%a) T A1 zo J=
Hz) 6.50 (s, 1H. H-10), 7.48-7.54 (m, 2H, arom), 7.62-7.68 (m 1H. afom),

R A0BB04D K], atdMTIBCINMR . (CBE LB, 100, BIHZ), 15130 1h4188.T-7, J,=
21.0, 27.9, 32.9, 335, 43.0, 15 46.1, 56.6, 65.4, 73.7, 74.5, 76.2, 76.3,
798 Ha.4/ 83 3.8k p). 128 3(d2bH, 18G4/ 134.8, Ha). 0. 9@%s7 1152H510), 7.48-

5 JE5 TS A0, 2000, Al Cole CLOUZNEELR. C OO

%Mﬁ“@éé@l%@ BB 6000 14.4, 19.2, 209, 219, 27.9, 33.5, 33.7,
14-13-(1-p-toluenesulfonyOtriazeny1-7-Boc-13-ketobaccatirt 20 TH-NMR’

(X0 1485 80 MBlz SZ1XC) 66.4, 17265(s,78H, Me),51. 73 &, 3K,1M8).,.0,483S, 83.7,
9H, 3Me. mmoipl .46 (b, 9H, 3Me, mﬁgr) 1.54 (s, 3H, Me), 1.67 (s, 3H.
N2 . 8282, 11 OHb-6 3411= 13887, 1iR=510.03, A65¢4.0 659, 2169 0, 196.6,

30 Col b S DG et e o LRl sss.

MESOR; 22 5413Md ); 20, J = 8.4 Hz),
4.87 (sZ alHS) lj%é <8“3H@§%‘3§@@§27§2%§61§29§ 34 (s, 1H), 5.51

(m, 1HEHafPt=410.8 Hz. J2 = 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-14: ﬁ%ﬁf’(ﬁﬂm 1]?’71‘7e§2"GﬁcQﬂnarom) Hig 754 and21-, arbﬁ‘nﬁ -(1-p-

8.30 (d. 2
a{?glrhe)nﬁguaq?n})p gh %&iﬂﬁ%hgr:w?ng %élgcn li%“’( %(r)c%rgg&ﬁul 5A(solu|t_||on of
0.04 a (0.951m8a) S 14@0@21@0L%1§8§c%§th?tﬂqaa§®t3n M BdsSamhohy7id THF

acetonitrile-water is added with 0.013 g (0.05 mmol) of

ttipemliphesphiid! Adte( Vo ldyrs shedwdattion Mixtimetis cancenuspedsion of
under reduced pressure. Chromat ghy of the residue (Si02,

MBIty Aebutoxide) (dlds 6. m@lm@m«ww %Enﬂ@ 7 mL) at -
t. 1 KB 3500-3100, 3053, 2960, 78, 143
ot e (RRE 8 i b8 U €541 W2 & (007
TA8dS. @ﬂ"tﬂ%%’l@hée%@oﬁ"éd'\ﬂ?b 3.98 Gt THF"é@eaddHed % nX%utes at -
10.8 Hz, J3=14.4 Hz), 2.14 (s, 3H, Me), 2.19 (s, 3H, Me), 2.22 (s,

MBJ(2.8Xtem i Hoass, dt-afterHemperatOré Was I3ised4dt 452)’(3 ﬁ&:(Beactmn
1H, C14-H), 4.01 (d, 1H, H-3, 6.4

1s quenched by addition of 5.0 ml of a NH,CI saturated solution. Temperature
is slowly raised to 20°C and the reaction mixture is diluted with 3.0 ml of
Et,0 and extracted with 6.0 ml of a NH,4Cl aqueous saturated solution. The

organic phases are washed three times with water, dried, filtered and
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15 Hz), 4.26 (d, 1H, H-20, J = 8.4 Hz), 4.33 (d, 1H, H-20, J = 8.4 Hz),

4.94 (d. 1H, H-5, J1 = 2.1 Hz, .12 -= 9.6 Hz), 5.40 (m, 1H, 11-7, Jj= 10.8

Hz, J2 = 7.2 Hz), 5.86 (d, 1H, H-2, J = 6.8 Hz), 6.55 (s, IH, H-10),

7.44-7.50 (m, 2H, arom), 7.58-7.63 (m 111, arom), 7.8-8.15 (d, 2H. arom);

Anal. Cale C36H45N013: C. 61.79: H. 6.48.Found : C, 61.89; H, 6.42.
20Example 6 148-azido-7-TES-I3-ketobaccatin Il A solution of 1.40 g
(2\epormrroBdofiAdEE SellB deetqhaseatin 1Qlinoth iy afpbyFoAnde3résnhef (Si0,, n-
DMPLI, under nitrogen stream, is added with 5.2 ml of a 1.0 M solution of

pbt42aRMIEBAD UKL IRTRE 2 0-986 @b hinurls 47 26T Uhdec-14-diazo-

tirring. Aft in, 0,70 6 1) of t ide dissolved i
i N D A R e e A ER
isconmached afEr b bosr SQMiRIas Y, addiionof 8.5 Mk MMe Ohers.

acetic acid. Temperature spontaneously reaches room temperature. After
24 hourk?-d8utive Fedetioh? Mibuieds dimitéH with BRB| ofEt2035ED-3100, 2982,

ted with 50 ml of a NR4C1 turated solution. Th
e o inAG36 ot A Hoa MRS GHRG  ZOLNE e 23 s

entrated u LEAUCEN, PIES, e 0 ra f the
e B A S o & doneehh ey (1,82 (m. 11
rRIPOb, 76%) DEthEtitle RroguEtiiR %ﬁfa@rt@ﬁig@@%%@@#%@ 2878 (5, 3H,
2117, 1730, 1370, 1238; 11-1-NMR (CDC13, 400 MHz): 8 = 0.59 em, 6H,
M2, 2206 (HOMISMR)) .00, (3FBHIM6), . 2748 BH, Mie}, .03, J; = 14.0
, 1H, HB-6,J1 =2.2 Hz, J2 =10.7 Hz, J3 = 14.2 HZ2),

%ﬁé@‘t&ﬁa@?ﬁi‘(56,-éﬁ?%eﬁ;%i@(é.%#ﬁ@),fz?s&-(wm gdfi 1H, H-

=40 6.7 = I3 =14 3 1H, .86 (d, 1H,

A A T T TR B o Y B S .
(@, TH,0:8202) 7 & GHzHAA6 ¢9.(H. Hr7 pliz, 107 ‘ﬂ.@ﬁ%}? &30Hz): AP%1-10),
(d, 1H, 14-5, J1 = 2.0 Hz. J2 = 9.5 Hz), 5.82 (d, 114, H-2, 3'='6.9 Hz), 6.53

(3,447 407 2H, 21%@0(m 7 22- Arosn ) n7 . 607 6510, 13K @R, (d, 2H, arom);
8402-8.04 (d, 2H . 13C- 15 NMR (CDC13, 100 MHz): 5.6, 7.2, 10.1,
1%}%@3 Q%E(goﬂm WM 149 4 sty Bo b, 858, ?Z%:Q; 28,7533, 43.0,
76:6, 76.3,81 3 84. 9. 9. 9.9, 134.0, 138.2, 1554, 165.3,
. 105, TS, 130s. W), 258 o isontdr Sy oRA: 1283,

6.68. F080d; C35%587H. 6.7A3MS (92) 74947 (M+1@R03. 170.4, 184.1, 200.9.
C37H49N3011S1 739.9), 700.2, 621.0, 242.3. 20Examplé 7

Yinglafoaic TESHa Netdhaksatintdtand 148 (1Pound : C, 60.71; H, 5.95. MS mz

t lfonyltriazenyl-7-TES-13-ketobaccatin il A solution of 0.22
O Moy SR T LI erbtcchin i S i 8 FHi and 0.6 mi of

DMPU ig;slowly. a b stirri ith 8 mlofalQM
solution%fkggagz#rﬁgtg %ﬁ%@(@}%ﬂgg{ﬁg(&ﬁf&% ﬁrgar%%l tf)fil%%l
(GE8IMROD Wisylegiamdissoiedin 8.9-ml.of THEIS aghsd Wil 35, 3H, Me),
syringe at -70C. Temperature is brought to -50C in 20 minutes. The

redction BHudehea sy, 11 Houf nyodddiidie afd jon o flaSM K GHaddenus.67 (s,
turated solution. Temperature is brought to 20C. the reaction mixture
ijé%és'rlﬁ\‘g%?w}tﬁé Eﬁ?’oi Etﬁ@réi dxirabtedidit 2 mil 8 NHZ G sl dedidiz), 2.05-

lugions T rgani es aje w, three {j with H20,
e S T s ot s e o sy H

of. g8 (e giHyeHb 1502 2-hexpne/EiQne), 4110. Q) afferds;3092-9 (0837, major),

mmol. 40%) of 7-TES13-keto-14-diazo-baccatin Il and 0.062 g (0.07

Dl 2Ro%bHoft-7ESL 13 -Skétba4 8 (@ L pctoluéh edufonyHirdeHylybacgatin, 1H),
14-diazo-7-TES-13-ketobaccatin Ill: IR

(el IS0’ docr basHrador BObHZ1737 4679 Hfor 47 11, H7. /.=
Yo BMB (RRC18 A9D MP&)5RE (11, H-2. major, 7 = 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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10 (m, 6H, 3 CH2), 0.91 (m, 9H, 3Mc), 1.26 (s, 3H, Me). 1.28 (s, 3H, Me),
1.65 (s. 3H, Me), 1.85 (m, IH, HB-6, .11=- 2.2 Hz, .72 = 10.7 Hz, J3 = 14.2
Hz), 2.16 (s, 3H, Me), 2.20 (s, 3H, Me), 2.21 (s, 3H, Me), 2.53 (m, 1H,
Ha-6, .11 = 6.7 Hz, J2 = 9.7 Hz, J3 = 14.2 Hz), 3.89 (d, 1H, H-3,3=6.8
Hz), 4.07 (d, 1H, H20, J = 8.2 Hz), 4.33 (d!1H, H-20. J = 8.2 Hz), 4.47 (m,
1H, H-7, .71=10.5 Hz, 15 J2 = 6.7 Hz), 4.92 (d, IH, H-5, Ji = 2.2 Hz, J2=
9. BRLNG B, (dr i), H-A8-7-54.2 k2P 16, 50 ¢&) IH7 H210)6 8 .42-THO fron2H,7.79-
arom), 7.59-7.62 (m 1H, aromgg, 8.10-8.20 (d, 2H, arom); 13C-NMR
(CHE: 26b MPBY)- 82679396, AH.410809. 212, 22,0, 33.1, 37.4, 43.0,
45.9, s%gl g&g,gzs, 74.0, 76.0, 76.5, 79.5, 80.6, 84.2, 127.7, 128.3,
129.0, £30-2,130.4, 134.3, 140.4, 146.4, 167.0, 20 168.9, 170.3, 183.9,

200.6. ApBlagaleoCABH¢8NRRIsHabe S33lH, 6.67. Found : C, 61.39;
H, 6.75.  14.13-(1-p-toluenesulfonyl)triazenyl-7-TES-13-ketobaccatin IlI:

IR (KBrAcsnlu 36003000} 2067.05728n0626f 16iBaditid-NBR(CPEABbaccatin
4%0 MHz, 60C) relevant resonances at: 8 = 0.57-0.64 (in, 6H, 3 CH@ZS).
dB0b.b6 (ML ol “3pvaspteBiirda-paty ifagddediavish 440 Mey, {0483 (gnmol) of

, H,H8-6, 31 5.3.3 Hz, .72 = 10.8 Hz...73 =- 13.9 Hz),
TSN AT 30 W T sy Fi Pt
2882 44dlucid, Mebsdih8. (MChRbthiairaphy 6 HZN2 T&RINZ, 1570, n-
13.9 Hz), 3.80-4.02 (b, 1H. H-3), 4.35 (d, 1H, H-20. 20 = 8.8 Hz), 4.62 (d,
IhaxpnaditOAS. 8l Mz), @) 78t DH)24-T, (00300804, | 12%)608 Hhie) fdl8@roduct.
, H-14), 4.94 (d, 1H. H-5,Ji = 3,3 Hz. J2=9.5 Hzg, 5.12-5.30 (b, 1H,
1

k) (K85 chontl 2003l 3 SBEG 3336, 14 TR i P80 [MANMR

m) 00, ( acQen) 8+7 : )y 7,48-7.82(d
R Ak e T MR AR (Coy R s g G v
resonancyg, altble mep(dautemerms 578 LBxCHR,mne)1 6.4 (8,CH.= 14.4 Hy),
major), 7.04 (3 Me, minor). 7.1 (3 Me, major). 9.1, 20.8, 21.7. 21.8, 25.4,

2515, 67.8FuMrk)7 2.8 9766,7354 8178 3,229(2, BH.3VED6 B,612(6, 1H, Hoi-6, J; =
28 'Er%,z 595192.8'%%,2%7:’ ﬁ(.)zioH%ios'?s%z (Cs:,H? 1&3 %‘174--}1), 4.01 (d, 1H, H-3, 6.4
Hz), 4.26 (d, 1H, H-20, J = 8.4 Hz), 4.33 (d, 1H, H-20, J = 8.4 Hz), 4.94 (d,
1H, H-5, J; = 2.1 Hz, J, = 9.6 Hz), 5.40 (m, 1H, H-7, J;= 10.8 Hz, J, = 7.2
Hz), 5.86 (d, 1H, H-2, J = 6.8 Hz), 6.55 (s, 1H, H-10), 7.44-7.50 (m, 2H,
arom), 7.58-7.63 (m 1H, arom), 7.8-8.15 (d, 2H, arom); Anal. Calc
C36HusNO5: C. 61.79; H. 6.48. Found : C, 61.89; H, 6.42.

Example 6

148-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 tert-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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164.7, 168.5, 170.7, 10 202.2, 203.8. Example 8
148-azido-7-TES-baccatin HI A solution of 0.46 g (0.63 mmol) of
14B-azido-7-TES-13-ketobaccatin 11l in 0.7 ml of THF and 12 ml of ethanol
is added with 0.47 g (12.5 mmol) of 15 sodium borohydride in small
portions at -40C and under strong stirring.” Femperature spontaneously
raises to -28C. After 4 days, the reaction is quenched by addition of 2 ml

B GERR A HAEX R cH R ks ity WhRT S P o itseeirdeyithe’0 ml of
grgﬁﬂﬁp%ﬁrgoguasresa ﬁ?%']efdltecgﬁgti%rﬁd T aﬁ%?ﬁ?h%%?\(ﬁ%é%%gc}?;éeéix_‘i'&ashed

pressure. matography of the cruide
atirdls 3301 (R-#A 01raple d O} QEENG I8 dHOLMER H] (BB G-Ud ed pressure.
3600-3300, 2956, 2881, 2112, 1728, 1371, 1233; 11-1-NMR (CDC13, 400
Mkrma to @:&gh(m o6 HhE Ol 98310, 9H:-BMe)n /BB A BEL, Ble)l B:247:0.4)
(s, 3H, Mei, 1.71 (s, 3H, Me), 1,90 (m, 1H, HB-6, J1= 2.1 Hz, J2 = 10.

pEfoTds b4 D pALS B0l Offe)0b. tir(fitlgrprudyct 3R KB, pae)): 3600-

O E iy e 2 S
8.38 (rz) 6423 ([AHLK. 129, (br; 84, HR .38 60 A1 3l 201e) =184 D)3 H, Me),
4.46 (m, 1H. H-7, fi= 10.4 Hz, J2 = 6.5 Hz), 4.80 (m, 1H, C13-H). 4.97 (d,

1H2=(4.8HzMe2-1998 Kim). 124, 518260/ 18 2R 3,5 74 Hz), BAV(s; 14,2 Hz),

H-10), 7.44-7.50 (m, 2H. arum).
2.197(s, 3H, Me), 2.22 (s, 3H,"Me), 2.25 (s, 3H, Me), 2.54 (m, 1H, Ho-6, J, =

6.7 Hz, J,=9.7 Hz, J; = 14.2 Hz), 3.09 (s, 1 H, OH), 3.86 (d, 1H, H-3,J =6.7
Hz), 4.24 (d, 1H, H-20, J = 8.6 Hz), 4.25 (s, 1H, CHN3), 4.33 (d, 1H, H-20, J
= 8.6 Hz), 4.46 (m, 1H, H-7, J;= 10.7 Hz, J, = 6.7 Hz), 4.92 (d, 1H, H-5, J, =
2.0 Hz, J, = 9.5 Hz), 5.82 (d, 1H, H-2, J = 6.9 Hz), 6.53 (s, 1H, H-10), 7.47-
7.53 (m, 2H, arom), 7.60-7.65 (m 1H, arom), 8.02-8.04 (d, 2H, arom); '>C-
NMR (CDCl;, 100 MHz): 5.6, 7.2, 10.1, 14.4, 19.4, 21.2, 22.1, 34.0, 37.4,
43.4, 457, 59.6, 65.5, 72.5, 72.8, 75.5, 75.6, 76.3, 81.3, 84.0, 129.0, 129.2,
129.9, 134.0, 138.2, 155.4, 165.3, 169.0, 169.9, 196.5, 199.5. Anal. Calc.
C37H4N30,,Si: C, 60.06; H, 6.68. Found : C, 59.87; H, 6.79. MS (mz) 740.0
(M cale. C37HyoN30,;Si 739.9), 700.2, 621.0, 242.3.

Example 7

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

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 NH,Cl aqueous
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7.58-7.62 (m 1H, arom), 8.07-8.1 (d. 2H, arom); 1-1C-NMR (CDC13. 100
MHz): 5.7, 7.2, 10.4, 15.2, 21.3, 22.1, 22.8, 26.6, 30.1, 37.5, 43.3, 46.8,
59.0, 68.8. 72.5, 74.6, 75.4, 75.7, 76.6, 76.9, 81.3, 84.3, 128.8, 129.4,
130.1, 133.8, 5134.3, 140.9, 165.8. 169.4, 170.4, 201.4. Anal. Cale.
C37H5IN3011S1: C, 59.90; H, 6.93. Found? C, 60.16: H. 6.89. Example

%QFNMW,WQM-GT%WWH@@If@l@@hlms@l@ﬁ@ns:bsermmzmmmre is
igﬂh%'eEEv%_t%af?%%}i%#%tzo and extracted with 2 ml of NH4CI aqueous saturated
solution. The organic phases are washed three times with H,O, dried, filtered
and concentrated under reduced pressure. Chromatography of the residue
(SiO,, n-hexane/EtOAc, 2.1:1.0) affords 0.092 g (0.13 mmol, 40%) of 7-TES-
13-keto-14-diazo-baccatin III and 0.062 g (0.07 mmol, 23%) of 7-TES-13-
keto-14B-(1-p-toluenesulfonyl)triazenyl-baccatin III as a tautomeric mixture.
14-diazo-7-TES-13-ketobaccatin III: IR (KBr, cm'l): 3600-3100, 2956,
2881, 2098, 1727, 1629, 1370, 1270; 'H-NMR (CDCls, 400 MHz): & = 0.57
(m, 6H, 3 CH,), 0.91 (m, 9H, 3Me), 1.26 (s, 3H, Me), 1.28 (s, 3H, Me), 1.65
(s, 3H, Me), 1.85 (m, 1H, HB-6, J, = 2.2 Hz, J, = 10.7 Hz, J; = 14.2 Hz), 2.16
(s, 3H, Me), 2.20 (s, 3H, Me), 2.21 (s, 3H, Me), 2.53 (m, 1H, Ho-6, J; = 6.7
Hz, J, =9.7 Hz, J; = 14.2 Hz), 3.89 (d, 1H, H-3, J = 6.8 Hz), 4.07 (d, 1H, H-
20, J=8.2 Hz), 4.33 (d, 1H, H-20, J = 8.2 Hz), 4.47 (m, 1H, H-7, J,= 10.5 Hz,
J;=6.7Hz),4.92 (d, 1H, H-5, J; = 2.2 Hz, J, = 9.7 Hz), 5.84 (d, 1H, H-2, J =
7.2 Hz), 6.50 (s, 1H, H-10), 7.42-7.50 (m, 2H, arom), 7.59-7.62 (m 1H, arom),
8.10-8.20 (d, 2H, arom); ’C-NMR (CDCls, 100 MHz): 5.7, 7.2, 10.4, 14.4,
18.9,21.2, 22.0, 33.1, 37.4, 43.0, 45.9, 59.1, 69.6, 72.3, 74.0, 76.0, 76.5, 79.5,
80.6, 84.2, 127.7, 128.3, 129.0, 130.2, 130.4, 134.3, 140.4, 146.4, 167.0,
168.9, 170.3, 183.9, 200.6. Anal. Calc C;3;H4N,0,,Si: C, 61.31; H, 6.67.
Found : C, 61.39; H, 6.75.
143-(1-p-toluenesulfonyl)triazenyl-7-TES-13-ketobaccatin III: IR (KBr,
em™): 3600-3100, 2957, 1728, 1625, 1615; 'H-NMR (CDCls, 400 MHz, 60°C)
relevant resonances at: 6 = 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, Ho-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,
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10A solution of 0.074 g (0.18 mmol) of N-Boc-N,0-(2,4-
dimethoxybenzylidene)-13-isobutylisoserine acid in 5 ml of toluene, cooled

to OC, is added under nitrogen stream and stirring, with 0.08 g (0 11

mmot) of 7- TES-1413-azido-baccatin IIl, 0.04 g (0.18 mmol) of
dicyclohexylcarbodiimide (DCC). 0.01 g (0242 mmol) of

dimethylaminopyridine (DMAP), and 0.003 g 15 (0.02 mmol) of
plteldebdiulfohic2acid (PT $AR0Afer B I8oHza A0T8the redbtiH iktareds Hz, J,
cooleijg and filtered and the solid is washed three times with

dichlordrfethand: the HdmbBinet ofgdhiéphbbedire dubseddehtty /2 = 9.5 Hz),

0 nder r e urg.,C tog f the react
e U S R e VR
of the TitletprBBIGER02IR (KB sM4K-3490. 2950121430 hi3h 381460 (m 1H,
1508, 1368; 11-1-NMR (CDC13, 400 MHz) relevant resonances at: 6 =

0a50Ntn, BHS-F GRIZY1.0208 (anpaH, 8Md)81281((s, 3H, Men); 9TCANMR (CDCl,,
1@5@7{ = Z%%Hz, J2 =11.2 Hz, J3 = 14,0 Hz), 2.11 (s, 3H. Me), 2.19
R é?rf aUppnRyCessaf (Hhermaiqs mujemes gt 943 Gldyminon),
J3 7 14.6:42) d \ .83.(s. 3H )a3:.87 25 (s, 3H, ),
B S N SO R

H:P@), 2594, (06.5H317:5) 43.98 (. 4. H7 2, 7u=87.6d17). ®25 @h 3H 1 b33, 127 5,
J =8.8 Hz). 7.44-7.50 (m, 2H, arom), 7.58-7.62 (m 1H, arom), 8.07- 8.1

(4281, drdtn), ARQI3C AR C53RBENAGDIBi( T (B1)413R,77. 164Fhuhes: $5,170.7,

Zé) 0 8% [-34. Example 10

1 %\PB % -isohutylisoserinoy0-148-azido-baccatin Il A solution of 0.080
g (0.07115@@&!]'&1@éL3-[N-Boc-N,O-(2,4- 5 dimethoxybenzyl idene
)-B-isobutylisoserinoyTh 1413-aziclo-7-TES -baccatin Il in 2 ml of

acetonitrif -antdd Ml ofpsytdiraisadped, at 0C, with 0.8 mL (0.1 m1.110
mg of substrate) of hydrofluoric acid-pyridine. After half an hour, the
temperdtuteligion egH 1625 €O Afterminel wburd e idactioas -dieketgticcatin

D B AR FHenb R A SO SHeAT o) of
ARG AL SRR e A, R SvapaIAeT g,

under reduced pressure. The resulting reaction crude (dissolved 1n 1.

of eliepieronetpoarinesided ahfeswih 028val ofag@rl M goltiopef reaction is
acetyl chloride in MeOH. After three hours the reaction is quenched by
atiinehask By sdditbpm afiH4 @l efjeeetis satdratstiesdhationd Theotgaricwith 15

phases are dried, filtered, and evaporated under reduced pressure.
(%ﬁo%sa%l@ﬁliparﬁ? @sz%%%%@éi RB2s£9H-319) dlsds bibaIg§¢on igorated

700 i ) ; 34,1636, 1373
e e, SRR AR i eone
3H] M€)) af26x¢s, B3 M) 4B8nind 20 (1% 5 ofLtHd) 18 b dd MR KK Br, cm™):

H-5Y, 1.71 (s, 3H, Me), 1.88 (s, 3H. Me), 1.91 (m, 1H, H13-6, J1= 2.3 Hz,
PHL0r3 302 956,1288 HA | 2224 [2BH 3Wie) 12348 (5-HMRIECRAB,2462 MHz):

(b, 1H, OH), 2.57 (m, 1H, Ha-6,J1 = 6.6 Hz, .T2 = 9.6 Hz, J3 = 14.9 Hz),
3876%%4?}4- ; élrg éﬁﬁz@g%é’f’d,%ﬂh M) 298 d s1AH )3 EQg.és, 3H,
4. 1 J = 8.8 Hz), 25,4.3 —
AT A 30 T SRS M) -
H2z)], 1R G258 (2 28, (hr23 B =M &b, H2346¢0.730; Mrb)H183 9rm, 8.8, Ho-6,

Hz), 6.28 (s, 1H, H-10), 7.44-7.50 (m, 2H, arom), 7.58-7.62 (m 1H, arom),

0780 (Hz2H; arGh);Ha.G-NMRHZ BIz1.32 Bo0(MHZY, 101), 15) 24..3, H, OH),
3.82(d, 1H, H-3, J = 7.1 Hz), 3.98 (d, 1H, CHN3, 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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23 22.3,22.7,23.6, 23.7, 25.1. 27.1, 28.6, 35.9, 40.8, 43.5, 45.3, 52.0,
59.0, 65.5, 72.3, 74.1, 74.8, 75.5. 76.5, 77.2. 77.6, 80.5, 81.6, 84.5,128.9,
129.1,

21

5.82 (d, 1H, H-2, J = 7.1 Hz), 6.41 (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): 5.7, 7.2, 10.4, 15.2, 21.3, 22.1, 22.8, 26.6, 30.1, 37.5, 43.3, 46.8, 59.0,
68.8, 72.5, 74.6, 75.4, 75.7, 76.6, 76.9, 81.3, 84.3, 128.8, 129.4, 130.1, 133.8,
134.3, 140.9, 165.8, 169.4, 170.4, 201.4. Anal. Calc. C37H5;N;04,Si: C, 59.90;
H, 6.93. Found : C, 60.16; H, 6.89.

Example 9

13-[N-Boc-N,0-(2,4-dimethoxybenzylidene)-B-isobutylisoserinoyl]-
148-azido-7-TES-baccatin III

A solution of 0.074 g (0.18 mmol) of N-Boc-N,0-(2,4-
dimethoxybenzylidene)-B-isobutylisoserine acid in 5 ml of toluene, cooled to
0°C, is added under nitrogen stream and stirring, with 0.08 g (0.11 mmol) of 7-
TES-148-azido-baccatin III, 0.04 g (0.18 mmol) of dicyclohexylcarbodiimide
(DCC), 0.01 g (0.12 mmol) of dimethylaminopyridine (DMAP), and 0.003 g
(0.02 mmol) of p-toluenesulfonic acid (PTSA). After 1 hour a 70°C the reaction
mixture is cooled and filtered and the solid is washed three times with
dichloromethane; the combined organic phases are subsequently evaporated
under reduced pressure. Chromatography of the reaction crude (SiO,, n-
hexane/EtOAc, 2.2:1.0) affords 0.089 g (0.08 mmol, 72%) of the title product.
IR (KBr, cm™): 3491, 2957, 2111, 1731, 1614, 1508, 1368; 'H-NMR (CDCl;,
400 MHz) relevant resonances at: 6 = 0.59 (m, 6H, 3 CH,), 0.93 (m, 9H, 3Me),
1.71 (s, 3H, Me), 1.91 (m, 1H, HB-6, J, = 2.0 Hz, J, = 11.2 Hz, J; = 14.0 Hz),
2.11 (s, 3H, Me), 2.19 (s, 3H, Me), 2.33 (s, 3H, Me), 2.52 (m, 1H, Ho-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 (d,
IH, 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. CsgHgoN4O5Si: C, 61.47; H, 7.11. Found : C,
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130.1, 133.9,134.9,139.1, 156.2, 165.7,170.0,171.1, 173.4, 202.9. Anal
Cale. C39H53NO11Si: C, 62.70; H, 7.34. Found : C, 62.36: H, 7.49.
5Example 11 146-amino-7-TES-13-ketobaccatin [l A solution of 0.08
g (0.11 mmol) of 1413-azido-7-TES-13-ketgbaccatin Il in 3.2 ml of an
acetonitrile/water 9/1 mixed solution is add€d with 0.03 g (0.12 mmol) of
triphenylphosphine. The reaction is cooled at 5C, and after 18 10 hours is
@&a%réea der reduced pressure. Chromatography of the residue

(Si02, -hexape/] tOAC/Et20, 1.8:0.7:0.3) affords 0.07 g (0.11 mmol, 97%)
of the titept > IR (KBr. cm-1): 3500-3100, 3053, 1730, 1438, 1239,

1063 44 MURCRGL I MIRL Fird FRAMSH R A S 3

Me), 0.93 9H, 3Me), 1.27 (s, 3H, Me), 1.73 (s, 3H, Me), 1.90 (m, 1H,
HB-6, Al =sBlatién Haf.1D:H40.2¢Hz(0DF 140rdy). 212 (S-BN-BAR)NLO9(2,4-
(m, 3H, Me). 2'21'8;’ 3H, Me), 2.52 (m, 1H, Ha-6, J1 = 6.4 Hz, J2=9.2
dimgthexpbengylidery)(8-ispputylisayesmoyid, 44 priglo = BES Hhaceptin 1T

d, H-20,J =8.8.H 0(d.AH, H-20,J=8.8 H o 1H, H-7
R dtsesoniin s @ o v HRE I Wi Mgt o
ity Hrgo? §Lﬁ)§tﬁ@) Qyﬁgy@r@@uéh{e 'ﬁ'cjr@)p e 4 Ry %'ﬁ'lfa{tﬂrﬁ)our, the
7.61-7.66 (m 1H, arom), 7.99-8.01 (d, 2H, arom); Anal. Calcl.

C43pt58N40 15 Birolgh0 80251 (B. Alft¢rotnde Bo®l. IhtrdadQoixappéddiZed by
148-Amino-7-TES-13-ketobaccatin Il 14,1-carbamate 25A solution of 0.18
gi8igenmhch) Bt A NG lrsrsesl kol amd 1o ® il BreHgmes with

t-78C is ith 0.13 mL (0,26 mmol) of a.1.93 M solution of .
o e T B R ST S S RS L g, CusOs
Alfes Jubosiiiha kepctinn deixturgiliaugnehed byrAditopRE R MhRfa# reduced
water and extracted with 10 ml of dichloromethane: the organic phases
aressashed Thiee tiesedtwmih briaetidried cfiltdeed,(did @vagdordted dnflerml  of
reduced pressure. Chromatograg)hy (Si02, n-hexane/EtOAC/Et20,

igly oromshaBrds® addg¢02e S Hmbiteade) sk 1d drddutelwH QR acetyl

%mc;i%d%?i%z “OR. After three hours the reaction is quenched by addition of 3
ml of a NH,Cl aqueous saturated solution. The organic phases are dried,
filtered, and evaporated under reduced pressure. Chromatography (SiO,, n-
hexane/EtOAc, 1.0:1.2) yields 0.04 g (0.05 mmol, 70%) of the title product.
IR (KBr, cm™): 3461, 2110, 1734, 1636, 1373, 1242, 1048; '"H-NMR (CDCls,
400 MHz): 6 = 0.97 (t, 6H, 2Me), 1.19 (s, 3H, Me), 1.20 (s, 3H, Me), 1.38-1.4
(brs., 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, Ho-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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51731, 1452, 1238, 1090; 11-1-NMR (CDCI3, 400 MHz): 8 = 0.60 (tn. 6H,

3 CH2), 0.93 (m, 9H, 3Me), 1.14 (s, 3H. Me). 1.34 (s. 3H. Me), 1.73 (s,

3H, Me), 1.92 (m, tH, HB-6, J,, = 2.4 Hz, J2 = 10.8 Hz, 13 = 14.0 Hz), 2.15

(s, 3H, Me), 2.20 (m, 3H, Me), 2.22 (s, 3H, Me), 2.52 (m. 111, Ha-6. J1 =

6.6 Hz, = 9.7 Hz, J; = 14.0 Hz), 3.83 (d, 1HH-3, J = 6.8 Hz), 4.17 (s, 1H,
H-14), 4.23 10 (d, 1H, H-20, J = 8.8 Hz), 4.32 (d, 1H, H-20, J = 8.8 Hz),

R2A6 (A2 4 28147, J3=7180.7. H2Z712,28.6,H5.94 .90.8d 4815, M-53.J520,5P14), 65.5,

RAORD AR L0000 piiz g S0 CBe s
; MHz); 5.7,59.2, 59.3,,6 8.

7S BEAMRGOUS IO 67 802 BREODIBD

6, H 8IND) 8812862, 71234, 7128.GchaR9. C, 62.36; H, 7.49.

155.7,164.6,168.9,170.1,195.6,199.3.Anal. 45.4, 134.2, Cale.
C39H5ENamPE: 4, 62.13; H, 6.82. Found : C, 60.16; H. 6.89. Example 13

148-aming-7-TES- in 1]l 14,1-carbamate 20A solution of 0.07 g (0.1
mmol)ngagagﬂﬂ%tﬁﬁé‘éiéﬁbBﬁ&ﬁ&’ﬂhﬁlm,1-carbamate in 4 ml of
ethanolsat.-40C j rstirgi ith-0.066 g (1. .
sodiumﬁgtg rogﬁy%)l r?d%?%grﬁp gagtulrstie iﬂéﬁ%%g}?’g%}{ %ogéﬂggl %éﬁ%&? ﬂ%ﬁ}%b,aa(f catin

flither DD4ng (F.Qrnnaoet) aftsadivmbomhydiidedsandach Aftedd&ihouis.0.03 g
the reaction mixture is quenched by addition of 2 ml of 25 acetic acid and

élrettaanlhof orimbenatpyicapdiae. The wepiie phasetedratdii€d,and after 18
filtered, and evaporated under reduced pressure, 'H-NMR spectrum of the |
A SRR e BT R T EWTBRRAgRNY 401 the Tesidue
Flogmat ' j iA an = | romatQor
e Ry T o
(hOGinhnptodAet) SRHIE Bite arotuc.500-BIMB, (S033 13,7400 MHR): 8239, 1063:
Q.58 (m, 6H. 3 CH2), 0.93 (m, 9H, 3Me). 1.08 (s, 3H, Me), 1.26 (s, 3H,
MENMAR (ERE1EYO1MB@:, A1, MBS (1 6H.BHZHIR 8.86.6s HZHIMEe), 0.93

NS A e 1 B SR erd = 20
S by 43 9, Thob ) =B ) B, T, S D

B B10)H2)52,66.(mMH] HdA613); 4 B34HAH,H-8) 3IH2.0 Hz, IRF8HZ3.57 (s,
5.98 (d, 1H, H-2, J = 7.2 Hz), 6.42 10 (s. 1H, H-10), 7.41-7.45 (m, 2H,
didmbl-1468-7.84 (th 1H. &oin) 7 $e88ita)(d, 2H(drd M) HAO.NMR8.8 Hz), 4.30

DC13" Hz), 5.7,7.2,106, 15.1, 213, 2 _]: .6, 26.2, ?iO. ,37.4,

! 6@1%%’\91 615.31% %Z.i’,gi 4 5.}2{,“780.;77813{.?54, §§Z.9,2128%f‘ Hz), 4.89
é@?-?ﬁ}%@@; ;ﬁ%ﬁz Jf%% 143 %, iﬁ%;zs.%%% 169.21 370:3. 204 B ANgl50 (s,

ale, C39H53N012Si: C, 61.97; H, 7.07. Found : C,62.3' H, 6.93.
13ExBimple, 1A443-7.45 (m, 2H, arom), 7.61-7.66 (m 1H, arom), 7.99-8.01 (d,
2H, arom); Anal. Calcl. C43HsgN,0,5S1: C, 59.30; H, 6.71. Found : C, 60.3; H,

7.19.

Example 12
14B-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
III 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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134N-Boc-N,0-(2,4-dimethoxyhenzylidene)-11-isobutylisoserinuylk

14B-amino-7-TES-baccatin Ill 14,1-carbamate A solution of 0.124 g (0.30

mmol) of N-Boc-N.0-(2,4- dimethoxybenzylidene)-B-isobutylisoserine in 6

ml of toluene, cooled at 0C, 20 is added with 0.102 g (0.14 mmol) of

7-TES-14B-amino-baccatin Il 14,1- carbanfate. 0.06 g (0.30 mmol) of

dicyclohexylcarbodiimide (DCC), 0.02 g (0.15 mmol) of :

JidsthyRhRERAiaheigvibmh RS cloddagqoethaneioher organic phases are
-t0 ulfonic acid (RTSA), under stigring and nitrogen stream. After 2

R T B 3y O TN B T ggied e feduced

hours at mmo C

Pregibexyeanayhsenelhy igshory isonstngARFOAQZR9d0- 1 59 O 4ffords

DCC are added. After a further 3 hours, the reaction is cooled and filtered.
PhibsglidiLWashed A& jinégwithi dichordmethER e KBy combined342, 2955,
oérﬁanic phases are subsequently concentrated under reduced pressure.

romdtoutaphy of THE026 e fERGre (8, MHz): & = 0.60 (m, 6H, 3

a tOAC/CRI 2, 1.0:0,6:0.6)yields O. g,(0.22 mmol, 86%) of
el S RCS s LR O e S ol
NeNMRIGRC18, 498 dHiz)relevant resonpngen:6 7, %5184(@1@%';', 315 (s, 3H,
CH2), 0.93 (m. 9H, 3Me). 1.75 (s, 3H, Me), 2.19 (s, 31-1, Me), 2.26 (s, 3H,
k). 2520 (fm, 1H] Hde8, 21226(4, B, e 1D 02Hm JBHE, Hod 612); 3.876(81z. J, =
é‘H OMe), 3.88 ﬁ_,'[_’i%H, Mc), 4.22 (d, 1H, H-20, J = 7.6 Hz), 4.26 (d, 1H,

)24 boTrmdHTRS3 $2 W ) Bids{E B8 Ho, #47 oHbhl, H-14), 4.23

44 (h 2H. . {.56~4,60 ( , m), 7.98- (d, arom).
K R I e W B P SR R G 4 L 4, 7
YOExamplazl F(N-BICH3)isoety isosa!ipuy: 1);148-gmnospaceasintiildcl o) (s,
carbamate A solution of 0.114 g (0.120 mmol) of 13-[N-Boc-N,0-(2,4-
difhetirdiybentylitiehd)-B-3obutyi S diserinch]{ 1.4 B-akhih0)77 PRS7-B8qm, 2H,
catin lll 15 14,1-carbarnate in 1.6 ml of dichloromethane is agded, at 0C,

.02 nHitdr &lolEr MWaddehidritfs Sottitich rFmatRe. AfieNMR (CDCL,
A T o B Ao 6 454

NH4C1 adqueous saturated solution an cte

Thexcanisined. organis; phasesare subseguentyy driecand qorcgnirated 1342,
under reduced pressure. The 90 chromatographic purification (Si02.

A-heRand/ELOAc/ESZ071:0110.8) affords,0.08(0 1[(0.0615 MMol 9863%s) dfdhe  Calc.

it d. 'H-NMR (CDC13, 400 MHz); 6 = 0,97 (t, 6H, 2Me),
#Qe%&glrgﬁ(%gé ,’ﬁﬁeléh(&{zf@&f ﬁ%‘j}dliz » @0 dA; éiwé)%eg-i.?z (s,

4H, Meg 5 1.78-1.96 (M, 4H, HB-6, Me), 2.25 (s, 3H, Me), 2.33 (s. 3H,

Me), 2. “Ha-6), 3.05 (d, 1H, OH, J = 6.4 Hz ), 3.76
148-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/3=62/38 ratio. Chromatography of the
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25 (d, 1H, H-3,J =7.2 Hz), 4.15 - 4.22 (m, 3H, H-14, H-2'. H3'), 4.28 (d,

1H, H20), 4.35 (d, 1H, H-20), 4.38 (m, 1H, 14-7), 4.73 (d, 1H, N-H, J = 9.6
Hz), 4.94 (m, 11-1, H-5, Jj= 0.8 Hz, J2 = 7.6 Hz), 6.02 (d, 1H, H-2, J = 7.6

Hz), 6.11 (d, I H, H-13, J = 6.8 Hz, J= 1.6 Hz), 6.26 (s, 1H, H-10),

7.42-7.45 (m, 2H. arom). 27 7.54-7.58 (msz, arom), 8.02-8.1 (d. 21-1,

arom); I3C-NMR (CDC13 100 MHz) relevant resonances:10.2, 15.4, 21.2,
Hlre 65934, digidoperuethers:/BErAG0.1,038.8) 41 da205)4459(69®, mmol,

Do, Q06 s Prodtt 1B 4 oTon s ¥ n N Sl i, 6 3
©44H58N2048: GrH0KfLH, B7d-(Fogpd 11»%)§11?2'é*f_§-%%,5fggéﬁp&‘?7%ﬁ(s, 3H,

13-[N-Boc-N,0-(2,4-dimethoxybenzylidene)-B-isobutylisoserin
MEESHBEL Gmanhido AeEatin H 2A0cH gyt c=anotirH of patatBumipn, 2.15 (s, 3H,
charcoal is added to a solution of 10 0.052 g (0.05 mmol)
MﬁN‘%ég'N{O'%E4M|?ﬁe@\é§y&§eﬁﬂ’“a@k)21@ (m9 IH, HC(—6, ]] =72 sz J2 =
o) lispserinpy1]-148sazjdo-7-TES-haccatin Il in f MeOH, t
gééé)%{%drojo_é'niifc,P'éu{%%d3 ?éé?@i)n.l&%te_ h%jé S%Tiﬁnr?ir%p rat rgqf%g 3.98
reactign mixiuyessfilteted thrpuigh celiterhed, and the selid is yaghedvithog 5
6 ml of ethyl acetate. The resulting organic phases are heated to 45C for

20 8.8 Hinutéstannsubdedliently; eveporéied. Undes.cedliced wessura H, H-13),

Chromatography of the residue (Si02, n-hexane/EtOAc/CH2C12
¢:79.641 bilyEids d/72% 064 mimdI H2096) - 8811, titl pFoduct. #7 (K BYz), 6.42

m'): 34 ,1726,.1617,.1368, 1237, - 'H-NMR (CDCL, 400
A T A b L €S e SR G g RN
DAT drandAHNC2RNR2 (D3, Med R11i {S53H.Me); 8.481(65,13H1Me)s 1 226,
2.30 (s, 3H, Me), 2.51 (m, 1H, Ha-6), 3.35 (d, 1H, J = 8.8 Hz), 3.83 (s, 3H,

QM@),38.88 35.4HI M), .4.28(f, &H1 ,ZH-20)7 2.5370¢ 3H),44.88.7d 348, 88.9,

H-% 585 (d, 1H. H-2, =7.2 I—é‘? 6.06 (d, 1H, H-13). 6.45-6.51 (m, 3H),

4.5 %s, 148, %4-189-9:4537.35 (3¢ 911 4P0hn) 1 7552.7166 Gn 160 2sohif)-3, 201.3.

8 d argm). Anal. le,,C58H52N2017Si: .91,

MRS naDLE, R 77 PRI ©22 Wb

13-(N-BrenBpROpYytylisoserinoy1)-1411-amino-baccatin Il A solution of

0.107 g (0.09 mmol) of 13-[N-Boc-N,0-(2,4- 28

dimethddylediylieNnS)-@-abintithosaireeyilid ¢hie S i4ddbanylicobaciersyl] -

n 1l in 2.7 ml of acctonitrile and 2.7 ml of pyridine is added, at 0C, with 10
A0-aeringr’bERghsresab e A Iy breatbamated-pyridine. After half an

hour the te rature is bro 0 25C. After three hours, the tion
quench%d b'g]y&a%c}%l%on §Fb 6 nqglc?é NI%I4C@ ‘e%fueorﬁ%n gg%ura? d sfgl' %%Erf(a'(z’ép
HHRACHRA Ias imeswith 3:o0b of ek JhemaNiG Phasesare washed oec,
three times with a CuSO4 aqueous saturated solution, dried, filtered, and
evapbladesvithderleiuged préssunel Toé rediiitig 4@astionciwtedsin 11T 14,1-
dissolved in 3.5 ml of dichloromethane, then added, at OC. with 1.15 ml of

590241 I8ride A0 ByRRIBnoh fepHohsieyigrbodimideand¥eqatdh02 ¢

isg b diti f5 mlof a NH4 ous d splytjon
a@ﬁ%ﬁf@d%{/it 1%?%1?%%3 c:IB(I}_I%.}/ﬁlé\léngr arl}?t(;zs p asaensayeﬂg&?e%?ﬁlpegré&m(ﬂ) of
FebavaRaiaied knderdegursd Praseidie s GRaRaIRgrapY &8i0% ream. After 2
n-hexane/Et0Ac. 1.0:1.2) yields 0.05 g (0.06 mmol, 70%) of the title

progsctal HAMR (GDOL3hd00MMZ): & n{(A.00 (mrbibl) 15H2ME)BhAN(E)-(2,4-
3H, Me), 1.19 (s, 3H, Me), 1.32 (s, 9H, 3Me), 1.62-1.78 (s, 4H, Me, H-59,
fiameihex yhenaslidane & ivisg baiykiyesainamn d 03023 B Meynmeb @h DCC

%_!3 1%%? y@%i‘} !z’g%%& 9}"% 1'%% = 3?;‘ E%&ﬁ'%z '_5’9?%%{’;%%5' ,;fﬁgx)gcf’ ',f@:e solid
2 v2 0 dadhd#e, dide ﬂ)ttﬂcﬁ@l{%réﬁﬁeﬁiaﬁeg tﬁeq &Mﬂ%@ %I(éany_'phases are

subsequently concentrated under reduced pressure. Chromatography of the
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20 H-5,J1 =2 Hz, J2 = 9.6 Hz), 5.81 (d, 1H, H-2, f= 7.6 Hz), 5.90 (d, 1H,
H-13,J=9.2 Hz, J = 1.2 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); 13C-NMR (CDC13, 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, 728, 72.9, 75.1, 75.3,

75.7,80.6,81.5, 84.5,128.8, 25 129.8, 130.0, 133.4, 135.0, 138.8, 156.1,
168060069185 tuTd 45 03. 3 -MS {neZEtOAC/CH,Cl,, 1.0:0.6:0.6) yields 0.136 g

(0.12 mmol, 86%) of the title product. IR (KBr, cm'l): 3435, 2956, 1735,
1454, 1369, 1235; 'H-.NMR (CDCls, 400 MHz) relevant resonances: 6 = 0.58
(m, 6H, 3 CH,), 0.93 (m, 9H, 3Me), 1.75 (s, 3H, Me), 2.19 (s, 3H, Me), 2.26
(s, 3H, Me), 2.52 (m, 1H, Ha-6, J; = 6.4 Hz, J, = 10.0 Hz, J; = 14.4 Hz), 3.87
(s, 3H, OMe), 3.88 (s, 3H, OMe), 4.22 (d, 1H, H-20, J = 7.6 Hz), 4.26 (d, 1H,
H-20), 4.90 (m, 1H, H-5, J = 7.2 Hz), 6.05 (d, 1H, H-2, J = 7.2 Hz), 7.40-7.44
(m, 2H, arom), 7.56-7.60 (m 1H, arom), 7.98-7.99 (d, 2H, arom). Anal. Calc.
CsoHgoN2O5S1: C, 62.53; H, 7.11. Found : C, 63.3; H, 6.99.

Example 15

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

A solution of 0.114 g (0.10 mmol) of 13-[N-Boc-N,0-(2,4-
dimethoxybenzylidene)-B-isobutylisoserinoyl]-14B-amino-7-TES-baccatin ~ III
14,1-carbamate in 1.6 ml of dichloromethane is added, at 0°C, with 1.02 ml of a
0.01 M acetyl chloride solution in methanol. After 24 hours at 5°C, the reaction
mixture is quenched by addition of 7 ml of a NH4Cl aqueous saturated solution
and extracted with 10 ml of AcOEt. The combined organic phases are
subsequently dried and concentrated under reduced pressure. The
chromatographic purification (SiO,, n-hexane/EtOAc/Et,O 1:0.7:0.3) affords
0.06 g (0.061 mmol, 66%) of the title coﬁpound. '"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, Ho-6), 3.05 (d, 1H, OH, J = 6.4 Hz ), 3.76
(d, 1H, H-3, J = 7.2 Hz), 4.15 - 4.22 (m, 3H, H-14, H-2', H3"), 4.28 (d, 1H, H-
20), 4.35 (d, 1H, H-20), 4.38 (m, 1H, H-7),4.73 (d, 1H, N'-H, J = 9.6 Hz), 4.94
(m, 1H, H-5,J; = 0.8 Hz, J, = 7.6 Hz), 6.02 (d, 1H, H-2, J = 7.6 Hz), 6.11 (d,
1H, H-13,J=6.8 Hz, J = 1.6 Hz), 6.26 (s, 1H, H-10), 7.42-7.45 (m, 2H, arom),
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29 Example 18
134N-Boc-N,0-(2,4-dimethoxybenzylidene)-11-isobutylisoserinoy1]-
7-TES-14B-t-butoxycarbamoyl-baceatin Il 14,1-carbamate A solution of

0.11 g (0.10 mmol) of | 3-[N-Boc-N,0-(2,4- 5

dimethoxybenzylidene)-B-isobutyli so seriddyl] -7 -TES -

148-amino-baceati n 11l in 3 ml of clichloromethane is added with 0.04 g

(026 ol yofl BO@201)0GR0MS (0.21, RHholroftyietiyiaivii @r01Q060§ MHz)

0.05 mmol) of dimethélamirgpyridine, at room temperature. After 3 hours

FLAE R ERChRd by Additidrtof 4 fit oFaNERY: atfuBods 0 26.3, 28.7,
spiurated solytionsand 10 gxtegcied thieq fies i hﬁg‘,‘ 950,753 76.4. 81.2,

dichloromethane. The organic phases are dried, filtered, and évapotated

- §1dey saducezkpresssre, Crovamategoapiaa (BidsmhexaseEl feHEL3, 202.5:

8.0:3.0:5.0) affords 0.09 g (0.06 mmol, 69%) of the title product. IR (KBr,
it 3480: . 206 H 48003, T3HA8F0HL 289 | 1580nd HINNMRICHG1.89400

MHz) rg!evan;: regq(inances at6 =0.59 (m. 61-1, 3 CH2), 0.94 (m, 9H, 15
31Vley —9H), 1.72 (s. 3H, Me), 2.19 (s, 3H. Me), 2.23 (s, 3H, Me).

236 (N SO AR AR o

4TBES- 1453 -hmihg-bDarca®s (¥ 1H. H-5), 6.01 (d. 1H, H-2, J = 7.2 Hz).
6.36(s, 1H, H-10), 642 (d. 1H), 6.47-6.51 (m, 3H), 7.32-7.42 (m, 2H,
arom), /A BRIAIZ8 oA mRuRiorh P 7 1odi po D8 uros] droatdddCeNMRIution of

3,100 ) relevant res es-5772,10.7, 15,5, 21.2, 22.2,
gg[? 2.8 23\%: .7,“é’é‘.‘ﬂt)28.g?i%&%&frﬁs%@ﬁb@ﬁ}@%?@?‘@h?ﬂzéléﬁ?n@'ﬁ'
3 721 74:1,74.7 76.2, 8.2, 844, 84.8-104.5, 1285 1290,
e LT T
@alc IydAbIMINROBASHI € GRBet, TA%Mea8Nd 6 1&s k- Jobind ®mperature, the

25Example 19 ‘
189pL@b ek igBb ityiidsediibyayanBelivetbsgcatshthoydat datimashed with 6

14.1-carhamate A solytion of 0.08 g (0.07 mmol) of 13-[N-Boc-N,0-(2,4-
3B iSO B RIALHR) B RS EaGUR Ay hes are heaied to 43C for 20
iy -14134-put ba ' ,1-c ate_j lo
R P s L o
10 efrsuhsiraid)yobiiythefliesiituacidysidingcAfigs M arMICl, 0.7:0.3:1.0)

temperature is brought to 25C. After three hours, 5 the reaction is .
da@ﬁ’@eov Byzatiitioh sreahl 69 % NRiGhadiideuy edtgtatti 6KBtionmnd: 3449,

t ee times with 7 fA t organic phases are washed
e ioh Aot Lo SPh At s SR ot PR i levant
(V=Y ola) rred rggsuge resyliting, reagti de |
dissoléggee%%@rﬁ ofﬁgﬁ%%rg?mgeﬁﬁa%e?ﬁzgﬁ gscl%{ g\/1\7it O’.E%Iy’of? ét%.]grﬁf 10H),
107plstiathf Mesty? dlarde i WeOH 2at O G, ASter Miege haorssheH, Me), 2.51
reaction is quenched by addition of 7 ml of a NH4C1 aqueous saturated

$8latibH -ahtPekirattad (ihldmlor AR Gl ZTh8 Sydniciihast¥lare d8&d(s, 3H,

filtered, va er reduced pressure. Chromatography of the

e g e B Al B S e B 00 ¢ (ogh 168 B2
mof, 0 itle oduct A ; 11); 61, 3

720 S50 il e A R R R, 10

relevanhreddnances,al 64 0.08 (m. 6H, 2Me)), 1260 .8H (Me)HL.34¢%n). Anal.

3H, Me), 1.38 (s, 9H, 3Me), 1.43 (s. 9H, 3Me), 1.66 (m, 1H, H-5), 1.72 (s,

éh,lqvlégﬁsﬂ@zl\bﬁzlm; [tie2-Rie)H2 25465, MR e T 26R4 T 4618 Kle,

Ha-6). 3.82 (d, 1H, H-3, J = 7.2 Hz), 3.95 (b, 1H, 20 OH), 4.07 (m, 1H,

H-31), é%@ipr‘%ﬁr 2H-20, H-2'), 4.42 (m, H, H-7), 4.74 (d. | H, H-14, J =

7.6 Hz)1 4.89. HoN- = b 6 gp. AH. H-5..12 = 7 HH7),

6.01 (ol),lfﬁf?Q szo%]m: 17302'5 HZ ﬁgozggié‘?nlogﬁq Hg{%f’ -] 3)?’ 3%@'&2‘% 2H,

arorn), X.5401&8otm 1, boroy, 7 95-7009(d rioarors); 11CNMB25N,0-(2,4-

(CDC13, 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, C48H68N2017: C. 61.00; H,

7.25. Found : C, 61.3; H, 6.64.

e
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31 Example 20
13-1N-Boc-N,0-(2,4-dimethoxybencylidene)-11-isobutylisoserilloy11-
7-TES-14B-amino-baccatin Il 14,1-thiocarbamate A solution of 0.171
g (0.15 mmol) of 13-[N-Boc-N,0-(2,4-
dimethoxybenzylidene)-B-isobutylisoserin@§| 1-7-TES-14B-amino-baccatin
Il in - ml of acetonitrile is added, at room temperature, with 0.14 g (0.61
shirmsiboidize pystdetibfotarbondieo seftarand- REUES thébreaction midatia 111
is qéjgnfgﬁe?g% addition of 4 ml of water and extracted three times with 6
A of ARkt eriRdborghi &f&é@édé%’ dtidddffterdd Lnawith 10.7 mL
rediG r - N hy idu
B o R S A Fovr e
690t cahibetidebpoagtictid R {KET AaY: 346 12958, 3R E69% £5Q%nched by
1278, 1167, 1H-NMR (CDC13, 400 MHz, 55C) relevant resonances at: 5
B@lE0oMOBI4, mICH3y, O1BE (i 2gHE BM ey e8NS @ H) o1 2Bd 1e48 ¢ntgd three
18H), 1.73 (5, 3.H, Me). 2,13 (s, 3H, Me), 2.19 (s, 3H, Me), 2.23 (s, 3H, 15
&h&?%ﬁﬁ. %9%%??1'2:1(5% Preani peaseyArg waphodihyes ey with a
Jehl4, -7 7. .8%: : ) -
e ey e s el A gunder
e B8 H Y BOV(d, T, IbdBihs #dabtidnbdddd, 1H Ak 7id B2y ml of
6.48 (m, 4H, arom), 7.37-7.41 (m. 2H, arom), 7.54-7.57 (m IH, arom),
Aighlproaneihape. divin)addsd. 200RMAVEDICLS mbofwH)t Svbecatdlzghloride
10.7,.15.0, 21. 3.22.9. 22.8, 25.7, 26.2, 28.5, 37.3, 42,7, 46.4, 55.6, -
38171158 8 MBI R155 g Boviss irsistighon BamcagtsbBirdBt, of 5
s : oS ,
120 380 CReAEE B DALY P YR ot com.
@h83yrbla i@ fhkcasnale Aricdl, AiHered, 25EsamIeaddd under reduced pressure.

13-(N-Boc-11-isobutylisoserinoy1)-1411-amino-baccatinill14,1-
falyeanasmaate Y setiffon BiG1aRe (BHDAfuNof) : df 233l 8o END L2208 mmol,

eSS sl T3 Ao gt

aggedl, A QG Wit Bl h@'&@]"5@1’]%&}91@36"@5‘%1@]‘@&{@5‘? 9%5‘%9%8&, 4H,

temperature is raised to 25C. After two hours, the reaction is quenche

additiHn30f, 6l rekef 846 R4, d4Benubisatraied salHionandesrastest, Me),
three times with 11 ml of AcOEt. The organic phases are washed three

fimes (Withl dlcoch dgaicddsBatdared Solltion; aribé Sfilleed-aAdb, 1H, OH),

re2ed th 4 mIra Horor o, BRoCH iR 79 B 4212

W solofinn @f a@.@&y_kﬁn'q&iﬂefknﬂ\ﬂ,e&?woﬁg?mr%-fﬁ}lﬁsméeﬁ%ti%.b%% 1H,

quenched by addition of 7 ml of'a N1-14C1 aqueous saturated solution and

dkifgctee RItHA hl-00ACOE]), Skl oiganie, dases arg eiied, fteced,ard, H-13,
evaporated under reduced pressure. Chromatography, of the residue

502 -Btbikeh-RekanBz1.£13%ietdd BLoBlgl (0.05 fambtt 6 29%) SFthartite), 7.52-
_IR.(KBr, cm-1): 3343, 2960, 1735, 1686,:1514, 1239, 1088, 733;
DA (s AT S 361 ATthl: 1B VTR 28 T2 i M M2 :
44%(s19H, 3Me).5b 73 (8 gHrMe) ok 74-159¢ 68,00 ¢ 309,454,420 43 3,

2Me), 2.24 (s, 3H, Mej, 2.31 (s, 3£i Me), 2.48 (m, H-1, Ha-6, .11'= 6.4 Hz

IZH9DlHE, 33.5, IMOTHZR 3.72%d), 175.H-35135 72 HzZB0461B1 4518418, 128.8,
2H, 11-2', H3"), 4.28 (m, 2H, 11-20), 4.36 (m, 2H, 11-7, H-20), 4.78 (d,
120 8- B0 $BHz)l 3092 (B3, 159, i :DHHHIB=19.6.42308.00 ¥ (m2)

Mo s ok B 80des AR AT AU AN,

61.12; H, 7.16. Found : C, 62.3; H, 6.99.
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7.99-8.01 (d, 2H, arom), 9.33 (s, 1H, NH); 1-3C-NMR (CDC13, 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, 710, 72.8, 75.3, 76.4, 76.7, 81.2, 82.1. 84.4, 94.8,

128.8,129.8, 1300, 133.9,134.1,139.9, 156.2,164.8. 169.5, 171.0,173.5,

Example 18

13-[N-Boc-N,0-(2,4-dimethoxybenzylidene)-B-isobutylisoserinoyl]-
7-TES-14B-t-butoxycarbamoyl-baccatin III 14,1-carbamate

A solution of 0.11 g (0.10 mmol) of 13-[N-Boc-N,0-(2,4-
dimethoxybenzylidene)-B-isobutylisoserinoyl]-7-TES-148-amino-baccatin III in
3 ml of dichloromethane is added with 0.04 g (0.20 mmol) of BOC,0, 0.03 mL
(0.21  mmol) of triethylamine and 0.006 ¢ (0.05 mmol) of
dimethylaminopyridine, at room temperature. After 3 hours the reaction is
quenched by addition of 4 ml of a NH,Cl aqueous saturated solution and
extracted three times with 6 ml of dichloromethane. The organic phases are dried,
filtered, and evaporated under reduced pressure. Chromatography (SiO,, n-
hexane/EtOAc/CHCl;, 8.0:3.0:5.0) affords 0.09 g (0.06 mmol, 69%) of the title
product. IR (KBr, ecm™): 3450, 2961, 1803, 1733, 1370, 1239, 1089: '"H-NMR
(CDCls, 400 MHz) relevant resonances at 6 = 0.59 (m, 6H, 3 CH,), 0.94 (m, 9H,
3Me), 1.37 (s, 9H), 1.72 (s, 3H, Me), 2.19 (s, 3H, Me), 2.23 (s, 3H, Me), 2.46 (s,
3H, Me), 2.52 (m, 1H, Ho-6), 3.82 (s, 3H, OMe), 3.88 (s, 3H, OMe), 4.18 (d, 1H,
H-20, J = 8 Hz), 4.24 (d, 1H, H-20, J = 8 Hz), 4.56 (m, 3H), 4.76 (d, 1H, J = 7.2
Hz), 4.93 (d, 1H, H-5), 6.01 (d, 1H, H-2, J = 7.2 Hz), 6.36(s, 1H, H-10), 6.42 (d,
1H), 6.47-6.51 (m, 3H), 7.32-7.42 (m, 2H, arom), 7.51-7.58 (m 1H, arom), 7.92-
7.98 (d, 2H, arom); BC.NMR (CDCls, 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.
Calc. CgyHgsN,O16Si: C, 62.8; H, 7.74. Found : C, 61.3; H, 6.64.

Example 19

13-(N-Boc-B-isobutylisoserinoyl)-14B-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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202.3; Anal.Cale. 25C44H58N2015S: C, 59.58; H, 6.59. Found : C, 61.3:

H, 6.64. Example 22 7-TES-14-(Boc)-triazenyl1-13-ketobaccatin HI (0.06

g, 0.52 mmol), of potassium ten-butoxide are suspended at -75C. 33

under nitrogen stream and strong stirring. in 1.5 mL of anhydrous THE.

After 10 minutes a solution of 0.13 g (0.193¥mol) of

7-TES-13-ketobaccatin Il in 1.0 ml of THE and 0.7 ml of DMPU is added
idiBgiimeited enzkibdame feisparttlisosafien 15 -Miff KE05¢ (Ot or ol tafimoyl-
terBoc-azide dissolved in 1 5 ml of THE is added in two minutes at -70C.,

SFINB hduts, b DReakniBeratuit RAstrsiquti dlesrs! thé rehefidirdine is
it lution.. .
%&ﬁi&%ﬁ%‘? Qy@d@ﬂﬁrbcg %Qar@)(g Q%ﬂﬂg%ﬁ nguga{')es%g%ﬁeo g,S Ilcl)th]e%)mc acid-

Temperature IS slowly raise reaction mixture 1

withidiQenild&tAaianea exiacadpuiin g0 Hinba M dC1saquUEeOHs: three hours,
saturated solution. The organic phases are washed 10 three times with

\Watereavieen fitesde it @viap arddédon déraeniliceld pasEbe aqueous saturated

Ch tography of the residue (Si02, n-hexane/Et0Ac, 2.3:1.0) affords
0 Orpaa‘k%qé%%%?}%%%ﬁ% HESE 1ifodBL. 9R {eBEbnihesaispsgthases are

2082, T 2T RO AR LUMMR (G e,

400 MHz): relevant resonances 8 = 0.

3Me) ehddotatd, urhdMectdde (s, Fids M), 115k (SeitidMeledetibiS.crude is
3H, Me), 1.88 (m, 1H, HB6). 2.20 (s, 3H, Me), 2.21 (s, 3H. Me), 2.22 (s,

3hsolved B Jtmh pf diclsy@oetng, Ha) aideds vad 2H20nl40472 0.1 M
T R T 1 (I
(@R%ﬁeaogwmit%ﬁ %5’79112&199‘1111%@?1 ﬁalgeous saturated solution and
extracted with 8 ml of AcOEt. The organic phases are dried, filtered, and
evaporated under reduced pressure. Chromatography of the resulting mixture
(Si0O,, n-hexane/EtOAc, 1.0:1.2) yields 0.03 g (0.06 mmol, 46%) of the title
product. IR (KBr, cm™): 3450, 2961, 1803, 1733, 1506, 1370, 1239, 1089,
732: '"H-NMR (CDCls5, 400 MHz) relevant resonances at & = 0.98 (m, 6H,
2Me), 1.28 (s, 3H, Me), 1.31(s, 3H, Me), 1.38 (s, 9H, 3Me), 1.43 (s, 9H,
3Me), 1.66 (m, 1H, H-5"), 1.72 (s, 3H, Me), 1.91 (m, 4H, HB-6, Me), 2.25 (s,
3H, Me), 2.53 (m, 4H, Me, Ha-6), 3.82 (d, 1H, H-3, J = 7.2 Hz), 3.95 (b, 1H,
OH), 4.07 (m, 1H, H-3"), 4.25 (m, 3H, 2H-20, H-2'), 4.42 (m, H, H-7), 4.74 (d,
1H, H-14, J = 7.6 Hz), 4.89 (d, 1H, N-H, J = 8.8 Hz), 4.96 (m, 1H, H-5, J, =
7.6 Hz), 6.01 (d, 1H, H-2, J = 7.2 Hz), 6.26 (m, 2H, H-10, H-13), 7.38-7.42
(m, 2H, arom), 7.54-7.58 (m 1H, arom), 7.95-7.97 (d, 2H, arom); "*C-NMR
(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. C4gHgN,O(7: C, 61.00; H, 7.25. Found : C,
61.3; H, 6.64.
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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+ cab.
C42H59N3013Si 841.4), 842.4, 714, 652, 574; Anal. Cab.
C42H59N3013S1: C, 59.91: H, 7.06. Found! C, 58.9; H, 6.57. 25Example
23 ‘

Example 20

13-[N-Boc-N,0-(2,4-dimethoxybenzylidene)-B-isobutylisoserinoyl]-
7-TES-148-amino-baccatin IIT 14,1-thiocarbamate

A solution of 0.171 g (0.15 mmol) of 13-[N-Boc-N,0-(2,4-
dimethoxybenzylidene)—B~isobutylisoserinoyl]—7-TES-14B-amin0—baccatin I in
7 ml of acetonitrile is added, at room temperature, with 0.14 g (0.61 mmol) of di-
2-pyridyl-thionocarbonate. After two hours, the reaction mixture is quenched by
addition of 4 ml of water and extracted three times with 6 ml of dichloromethane.
The organic phases are dried, filtered, and evaporated under reduced pressure.
Chromatography of the residue (SiO,, n-hexane/EtOAc/CH,Cl,, 7.0:5.0:8.0)
affords 0.13 g (0.11 mmol, 69%) of the title product. IR (KBr, cm™): 3446, 2958,
1732, 1694, 1595, 1278, 1167; 'H-NMR (CDCl;, 400 MHz, 55°C) relevant
resonances at: 6 = 0.60 (m, 6H, 2 CH3), 0.95 (m, 9H, 3Me), 1.08 (m, 6 H), 1.18-
1.48 (m, 18H), 1.73 (s, 3 H, Me), 2.13 (s, 3H, Me), 2.19 (s, 3H, Me), 2.23 (s, 3H,
Me), 2.51 (m, 1H, Ho-6, J; = 6.6 Hz, J, = 9.7 Hz, J; = 14.3 Hz), 3.78 (d, 1H, H-
14, J; = 7.4Hz), 3.82 (s, 3H, OMe), 3.87 (s, 3H, OMe), 4.23-4.29 (m, 3H, H-3,
2H-20, J = 7.2 Hz), 4.44 (m, 2H, H-7, H-3"), 4.90 (m, 1H, H-5, J = 9.8 Hz), 6.09
(d, IH, H-13, J = 7.1 Hz), 6.13 (d, 1H, H-2, J = 7.2 Hz), 6.48 (m, 4H, arom),
7.37-7.41 (m, 2H, arom), 7.54-7.57 (m 1H, arom), 7.96-7.98 (d, 2H, arom); Be.
NMR (CDCl;, 100 MHz): 5.69, 7.17, 10.7, 15.0, 21.1, 22.3, 22.6, 22.8, 25.7,
26.2, 28.5, 37.3, 42.7, 46.4, 55.6, 55.7, 58.8, 62.8, 70.6, 72.1, 74.6, 75.7, 76.2,
80.7, 84.3, 86.9, 98.7, 104.3, 128.8, 128.8, 129.1, 129.9, 133.8, 134.7, 137.9,
159.0, 161.6, 164.8, 169.2, 169.9, 171.5, 187.9, 200.4; Anal. Calc.
CsoHsaN,O1,SS1: C, 61.83; H, 7.26. Found : C, 61.2; H, 7.3.

Example 21

13-(N-Boc-B-isobutylisoSerinoyl)-14B-amino-baccatin 111 14,1-
thiocarbamate

A solution of 0.11 g (0.10 mmol) of 13-[N-Boc-N,0-(2,4-
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14-1N,Ncbis-(benzyloxycarbonyl)hydrazinol-7-Boc43-ketobaccatin Il

0.16 g (1.47 mmol) of potassium tert-butoxicie are suspended, under

nitrogen stream and strong stirring, in 3.0 ml of anhydrous THE at -72C.

The 34 mixture is added, in two minutes and at the same temperature,

with 0.37 g (0.54 mmol) of 7-Boc-13-ketobd&catin Iil in 2.5 ml of THF and

1.8 ml of DMPU. After 15 minutes, 0.32 g (1.19 mmol)

diiptyendyirartdivarbbxgletslssoieddan B 0 i $f Fhamib thacutof I
U are sJowly added at -68C. 5 Temperature is raised -50C. and after

e R T8 TRt A S0 AR ERE ) 30 O 2o DD Bemled. at
ic.acid.di i h ted with 10 ml of ., .
%C@e%tﬂcldldﬁ%egggﬁtgfg%%% I%%%ff%f&lﬁer a&ﬂg‘xggﬁ ean \f’{lour t%r@aeol'ature 1S

a NH4C1 aqueous s e organic phases are was

thipedinezsndth Atase twarindufiltered-andi sy apefiatacheRdsy KAEHESH of 6 ml of a
pressure. Chromatography of the residue (Si02, ii- 10 hexane/EtOAc.

M) ahers 080rei¢0. 209 wivphBEoK) fthe titteeprmaercty i NMRI of AcOEL.
C13, 400 MHz): 6 = 0.86 (s, 3H, Me), 1.23 (s, 3H, Me), 1.47 (s. 9H,
: 8).%%‘&%%@%@1&{%,@/{7‘ d1{hregptigney stk ﬁz?ﬂ%@l@fﬁli-’-?z%s./é@fated

1L R S o d B R A S st

Heacdoderlidd ddibkbive@n 4 78 & dh bDtdh i) ik 28ddE &-04d2hwith 1.2 ml
4.90 (s, 1H, H-14), 4.92 (d, 1H, H-5, J1= 2.5 Hz, J2 = 9.5 Hz), 4.99 (d, 1H,
iz, O ENDsslpgonsbeqetyl hioHde J=MROGHHZAfE:1 Phde HiduSHE Jeaction is

2.5 Hz),5.18 (d, 1H, CH2, J =12 5 Hz), 5.41 (m, 1H, H-7, ./1 = 10.8 Hz,
B e e I S A sk B
5 T 7 m, ' .17 34140 (m, rorn),
R e Ry G
Vi el $ik0sArd Ahrdthdiogtaph 200, (BE - L5886, 43, 40 7mhSde, 1.4:1)

68.8, 69.5, 73.6, 74.4, 75.2, 75.8, 76.8, 80.9, 83.3, 84.2, 127.5, 128.3,
melds 93197 mamB a2 )of the title product. IR (KBr, cm™): 3343, 2960,

1735, 1686, 1514, 1239, 1088, 733; 'H-NMR (CDCls, 400 MHz): & = 0.99 (m, 6H,
2Me), 1.29 (s, 3H, Me), 1.41(s, 9H, 3Me), 1.73 (s, 3H, Me), 1.74-1.94 (m, 10H,
HB-6, H-5', H-4', 2Me), 2.24 (s, 3H, Me), 2.31 (s, 3H, Me), 2.48 (m, 1H, Ho-6, J,
= 6.4 Hz, J, =9.0 Hz, J; = 15.0 Hz), 3.72 (d, 1H, H-3, J = 7.2 Hz), 4.10 - 4.18 (m,
2H, H-2', H3'), 4.28 (m, 2H, H-20), 4.36 (m, 2H, H-7, H-20), 4.78 (d, 1H, N-H, J
=9.2 Hz), 4.94 (m, 1H, H-5, J; = 2.4 Hz, J, = 9.6 Hz), 6.09 (d, 2H, H-2, H-13, J =
7.6 Hz), 6.26 (s, 1H, 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.
C44H5sN,0,5S: C, 59.58; H, 6.59. Found : C, 61.3; H, 6.64.

Example 22

7-TES-14-(Boc)-triazenyl-13-ketobaccatin 111

(0.06 g, 0.52 mmol), of potassium fert-butoxide are suspended at -75°C,



10

15

20

25

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, 25200.2; Anal, Calc. C52H581\12017: C, 63.53; H,

5.95. Found : C, 62.5; H. 6.02. Example 24
14-[N,Ncbis-(Boc)hydrazino]-7-Boc-13-ketobaccatin 111 0.16 g of

potassium tert-butoxide (1.47 mmol) are sdspended, under 35 nitrogen

stream and strong stirring, in 3.0 nil of anhydrous THE at -72C. The
ridarenisragdeditin amoaminsiies gradi ati tige sarhs terhpef attigdveith TBEFQAfter
g@?‘l mmol) of 7-Bac-13-ketobaccatin 111 in 2.5 ml of THE and 1.8 ml of

PUNARE 21 500 HR S 253 g 199 thmsrrdl- @ ol Pakddietabassasie LI in
5 qisqfvee i | THE NG O of d% Ma%%ﬁ

: re slowly.added at
-68C, After 1 hour the reaction is guenched by a (ﬁtigﬁ Céf qu%ﬁltlgféog the same
mng} efiacetis Asid1diluies \vitv 10 lof ethyb ptheranrd Rxtiaced Wit fed in 1

NH4C1 aqueous saturated solution. The organic phases are washed three
tidesiwithlWateradded, filtared amiheteapotatdd Underftedused hressurend after
Ct:grrnoprgraa{gl E: Qg/raised to -50°C, the reaction is quenched by addition of 5.0 ml
of a NHyCI saturated aqueous 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 NH4Cl aqueous saturated solution. The organic phases are washed
three times with water, dried, filtered and evaporated under reduced pressure.
Chromatography of the residue (SiO,, n-hexane/EtOAc, 2.3:1.0) affords 0.022
g (0.26 mmol, 50%) of the title product. IR (KBr, cm™): 3500-3100, 2962,
1731, 1374, 1238; '"H-NMR (CDCl;, 400 MHz): "H-NMR (CDCls, 400 MHz):
relevant resonances & = 0.58 (m, 6H, 3CH,), 0.91 (m, 9H, 3Me), 1.11 (s, 3H,
Me), 1.31 (s, 3H, Me), 1.55 (s, 9H, 3Me), 1.71 (s, 3H, Me), 1.88 (m, 1H, HB-
6), 2.20 (s, 3H, Me), 2.21 (s, 3H, Me), 2.22 (s, 3H, Me), 2.52 (m, 1H, Ho-6),
3.91 (d, 1H, H-3), 4.23 (s, 2H, 2H-20), 4.47 (m, 2H, H-7, H-14), 4.92 (d, 1H,
H-5), 5.80 (d, 1H, CH2), 6.54 (s, 1H, H-10), 6.89 (S, 1H), 7.38-7.60 (m, 4H,
arom), 7.96-7.99 (m, 2H, arom); C-NMR (CDCls, 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.
CaoHsoN301351 841.4), 842.4, 714, 652, 574; Anal. Calc. CyoHsgN;05Si: C
59.91; H, 7.06. Found: C, 58.9; H, 6.57.

9

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

nitrogen stream and strong stirring, in 3.0 ml of anhydrous THF at -72°C. The
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10 of the residue (S102, n-hexane/EtOAc, 1.3:5.0) affords 0.35 g (0.37

mmol, 70%) of the title product. 11-1-NMR. (CDC13, 400 MHz): 8 = 1.00

(s, 3H, Me), 1.26 (s. 3H, Me). 1.35 (s, 9H, 3Me), 1.40 (s, 9H, 3Me), 1.46

(s. 9H, 3Me), 1.82 (s, 3H, Me), 1.97 (m, 1H, HI3-6, j1 = 2.6 Hz, = 10.7 Hz,
J3=14.3 Hz), 2.17 (s, 31-1, Me), 2.18 (s,%ﬁﬂ, Me), 2.21 (s, 3H, Me), 2.59

(m, 1H, Hoc-6, J1 = 157,0 Hz, .12 = 9.7 Hz, J3 = 14.3 Hz), 4.15 (d, 1H,

X ers i pdiled in floHmyites @nd3y thesymer (erppoGigre. gwithz).37 g

H-9, Jig 2.2 =9.7 , 514 H-14 1(m, 111
PR LARAN UL SRR e o
OMHE. Uidl-18)nfikids, B £-88-104A4B1 Pl 2RBbnsvRaZoRiéMbox ylate
1H. arom), 8.29 (d, 2H, arom): 13C- 20 NMR (CDC13, 100 MHz): 8 =

oo hved i@ 1) 21l OFZTRE 219, R8. /R82DABPA) 346 shBi8 y4eddeB 728 -68°C.
5.1, 73.4, 74.5, 75,0, 76.1, 76.8, 80.9, 82.7, 83.2, . . ‘
SRS Ysg 1f 15859 319 {33 AfiadiBers S shniny ths gepstian peigure s

1 .9 200.4; Anal . CA46H62N2019: C,. 58,34: H. 6.60.
AT U8 ML ST G 10 m
b8 ddryliisopiopyisixtreneleReh 10/AsobstioNef,0:04 @ £8d0samakeaf solution.
7-TES-13-ketobaccatin Il in 2 ml of anhydrous THE is added with 0.25 mL

(Ohesarganiy ophasesagsium aelled3ehivetoside sokitibnvlaleM solatiorfiltered and
under stirring apd nitrogen stream, at -75C. After 12 minutes. 0.04 mL

£/ ABPRAS!) I ST AS Y S EhTSrideh o e groahy stiwkewigsigue (Si0,, n-
| ame. I r inutes . .thereaction is ..
R B e SO B SIS g o

AHINMRGED trgelimesnvith 85:0n8leof £BEL, We)oruanie PRI AL 1.47 (s,
washed four times with water. dried, filtered and evaporated under
AdluBadicprdsSire. GhRroMalodrapHynefltHe Fsitué, (Sid2, Bhiexane/Et® Hz, J; =

AC/Et20 , 1.8:0.7:0.5) affords 0.035 g (0.04 l, 43%) of the titl
&gn%%[%%’d]%%3(((%5%‘2&%%3%,82@2 ,}iv%rggqg?eé%’é%g,}i %?ﬁs@? {mn. 1H,
-1NMR. i, 490 18 =058 (m, fH, 3,GH2), 0 9H, ,
R R AR IREEN R BEFL N A Roaoey R
188 X HHA0HB=6 816 $11)2 4373 =11, 3420 I3 = $4H1)) 24905631, H-14),

Me), 2.19 (m. 3H, Me), 2.23 (s, 3H, Me), 2.50 (m, 1H, Ha-6, J1 = 1.2 Hz.
3202 9& HH, 13-3.14,.7H2 Bl7400 =1 P SHER,) J 4 996(Hiz),HL 16Hg, IH; 12.5 Hz),

R L A SR SN
AL ST B I SO L LA o o

(OO, 1HOOHARIZY: 8 6.90HY 16 52 ,(301H 18.0,0h4 8.898¢1, 184, ¥815.7.30 (m,
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,
8018, 810 B4/B34-7046), (28.2H1 290m130.30183 %, (184 H, 137318),1825, (d, 2H,

585, Mo R Qe B8 M8 VLM = 109, 14.4, 201, 2100, 22.0, 279,
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. Cs,HsgN,Oy5: C, 63.53; H, 5.95. Found : C, 62.5; H, 6.02.
Example 24 v |
14-[N,N'-bis-(Boc)hydrazino]-7-Boc-13-ketobaccatin III

0.16 g of potassium tert-butoxide (1.47 mmol) are suspended, under
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calc.C47H72010Si2854.5),855.5,795.5,735.5,673.4;Anal.Cale.
C47F172010S12: C, 66.16; H, 8.51. Found : C, 67.5; H. 8.64. Example 26
257-TES-13-ketobaccatin Il 13,14-diethylphosphoenolate A solution

of 7-TES-13-ketobaccatin Il (258 mg. M.W..698 g/mol. 0.37 mmol) in
anhydrous THE (7.5 ml) is added drop by é?op with a 0.5M solution of

KHMDS (1.7 ml, 0.85 mmol, 2.3 eq.) in toluene, under 37 nitrogen andat

HEO &R SISk stree s Huri midthyrdrid raphedishissTaltE (80 1/2°C. The

M.W.=172.55 g/mol, 0.55 mmol. 1.2 g/ml, 1.5 eq.) is added thereto. The

R o e g Ry g b S 8 gt 037 &
q0dsat (AR fetPeIRtbEe VRENBALIRgR aaded 5 with water (e mlapgd m of
extracted with AcOEt (3 x 15 m1). The crude (300 mg) is purified by flas

dinsEPgel elitermbfographys(ACQEtg haxaderiiiyljodibiain theydesitttdcarboxylate
product (150 mg, M.W.=834 g/mol, 0.18 mmol) in a 48% yield. TLC
WeestvereinAd 1) ofi TR ek Ampraloat Piiéanes tewbaeddid nr -68°C.

13,14-Bog- ter .. A solution of 13-ket tin I}l (0.525 g. 0.9
e o ) R S R L O 2o o
agded withuBegaBhydide (3236 9r LRyl undar slifringedNGith a NH,CI

solution is left under stirring at room temperature overnight. The solvent is
requeved saden et soddpresdire anghtiie Phaitys residuedbdissolyediimes with
50% aqueous acetone (10 mL) and left under stirring for 1 hour. The

WRIEENIE hefabrsadvidrsaanene EmpreiisAb o ERBInRdGrRmRiography

es are drie r sodium su nd aporated. The resi is
e B S A T SR e 05 £ o Bnmot,
56%9) 80 e aleseasied pr@mm@rgt@b%g A Heerd33 M%@%%?%ﬁ?mx
111. [@]02 = -35.6' (c 1.05, CHC13); IR (CDC13, cm-1): 3483, 1731,

1626, (333H 187e), 'H-NVR, (TDCIBA00 MbZ}; DH 12A€5, IHME), I3 Me),
(s, 3H Mg% 1.47 (s, 9H, 3Me), 1.76 (S, 3H, Me), 1.91 (m, 1H, H?-6, J7=
1082145, IB-Ma)g 17 (.2 HloHfp 1Jo7(B.6 HzokH)=21 97 (HzM; mdy-3 Hz),

2 ( ) H?-8,L =7.2Hz, 12 =
£y 0 W 22 BB SR MR 20t Ik e, S i o =
Y196 2 6.9248, 1H= H433 35 6.8 1i2) - 091 (A1 1,459,y z‘i.%’((‘)d,z)m, H-
4.32 (d, 1H, H-20, J = 9.0 Hz), 4.94'(d. 1H, H-S, 11 = 9.5 Hz, /2. = 2.
R9), 538 ¢rt1H 483, (7310 HIW HE =12 4 K2 HrRG@7 (8,10, H2, 3 2.2 Hz,
6,8 Hz), 6.57 (s, 1H, H-10), 7.44-7.50 (m, 2H. arom), 7.61-7.64 (m 1H,
drot -8 .56 \d> 24, Cﬁrolrﬁl)f, EI3&4N|@F@](C§@€1§¢ oMb 194 Rer /1269 Hz),

2 BG4 TS BB B
7.38-7.42 (m, 2H, arom), 7.50-7.55 (m 1H, arom), 8.29 (d, 2H, arom); “*C-
NMR (CDCl;, 100 MHz): 6 = 10.9, 14.3, 20.1, 21.0, 21.9, 27.9, 28.1, 28.2,
33.7,34.6,43.6,45.9,57.3, 65.1,73.4,74.5, 75.0, 76.1, 76.8, 80.9, 82.7, 83.2,
83.3, 84.2, 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. C4sHeN,O49: C, 58.34; H, 6.60.
Found : C, 60.3; H, 6.64.
- Example 25

13-Ketobaccatin III 13,14-triisopr0pylsilyl 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 tert-
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5130.3, 134.3, 141.0, 152.4, 152.5, 167.0, 168.3, 170.3, 198.4, 200.5.

Anal. Calcd for C-361444013: C. 63.15; H. 6,48. Found : C. 63.39; H.

6.60. Example 28

7-TES-13-keto-14-(N,Ncbis-(benzyloxycarbonyl)hy-drazino)- baccatin Il

10A solution of 13-keto-7-TES-baccatin III3(@50 mg. 0.64 mmol) in

anhydrous THF (12 mL) and DMPU (2.5 mL) under stirring is cooled to
roexidaesolwidgenl theNadabetidiop Bydtiops witingotardiumirogen stream, at

s e T i RS 26 AR AT chlprice is
0% P BZ ol L v icherkingdbe reagioth e Tk tpRieh 2R INEs minutes,

conversion is still uncompleted, therefore further dibenzylazadicarboxylate

(B2 mgy0idh nunolyisaettied. AdiditibihefréantionfistnsatediwithesetiGaturated
acid (0.15 mL, 40% in THF) and left to warm at room temperature, then

M RirNG Reeaudgtdbiestifuetad Sollfidh mloahBtadd Brerauganivitahases

AcOEt (2 x 10.mL). The 20 grganic phase.is,washed with a NaCt
ga%e‘(’)v&ghs%%urfgt%d E5on Er‘ﬁlf)t Elfiea(f]ﬁﬁlazaggﬁﬂeﬁ&‘%%/a%?gfér&?%eunder
iRRigueds Pyrfiedihy colemmey ?&gﬂgﬁph%fsi"%el RAHOE 80, 1
CH2C12) to obtain the title product (451°'mg, 70%) and

b8 mio/FTRSAiEeCatih. 814501, A08MdR1-005 (5ili0a)bedLOE ) of the
cyclohexane); m.p. 181-182C (Et20/EtP); 11-1-NMR (200 25 MHz,
abe reyperewtd(dlR LBy ey 1 )47 394854 RO13 BoBzl 239, 61898, 732;

- 53 (s,.1 -H), 5.99.(d, J = z. 1 H, 2-H), 5.63 (s, 1
o e iR 20T BR S 3 5500 S
CHIZPR), 9183Neb)J .40 iz, Lo s 51 6dd(J 3R O6MD HZd K, 3H, Me),
7-H). 4.32 (Abg, 39 2 H, 20-H). 4.01 (oh J=6.6 Hz, 1 H, 3-H). 2.42-2.61
(58 G 61H), BB (s],;3-H] 2-08x)/ 222 (523, U0-0A8) 221 5Xs,B(s\; 3H, Me),
18-Me), 1,84-1.98 (m. 1 H, 6- H), 1.74 (s, 3 H, 19-Me), 1.29 (s, 3 H.
P6lféma Hg M@ 1227 (e P 1. 0800880 S8, 7 Hz Foor0 SlicHbe liByay. = 9.5

8-0.66 Si(CH ); C-_IyléOMH,CC)Z.l_

I G N e D G
18434129.24,128.00-20, 7 = 8.4 Hz), 4.46 (m, 1H, H-7,J, = 6.4 Hz, J, = 11.2
Hz), 4.82 (s, 1H, H-14), 4.94 (d, 1H, H-5, J, =1.2 Hz, J, = 8 Hz), 5.76 (d,
1H, H-2, J = 7.2 Hz), 6.40 (s, 1H, H-10), 7.43-7.47 (m, 2H, arom), 7.57-7.60
(m 1H, arom), 8.07-8.09 (d, 2H, arom); *C-NMR (CDCl,;, 100 MHz): § =
5.71, 7.2, 10.7, 13.0, 14.2, 18.1,18.4, 18.5, 19.8, 21.4, 22.3, 28.5, 30.1, 37.5,
41.0, 45.6, 58.4, 72.2, 74.2, 76.2, 75.5, 80.8, 81.9, 84.4, 110.6, 128.7, 129.7,
130.2, 133.6, 134.7, 137.8, 153.5, 166.7, 169.3, 170.0, 201.7. MS (mz) (M*
cale. CyH700,0Si, 854.5), 855.5, 795.5, 735.5, 673.4; Anal. Calc.
C47H7,010S1;: C, 66.16; H, 8.51. Found : C, 67.5; H, 8.64.

Example 26

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

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

solution of KHMDS (1.7 ml, 0.85 mmol, 2.3 eq.) in toluene, under
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128.9.128.7,128.5, 127.7, 84.6, 81.3, 75.8, 75.3, 74.0, 72.5, 69.6, 68.9,

66.3, 59.6, 46.0, 43.7, 37.6, 34,8, 22.2, 21.1, 20.2, 14.2,10.2, 7.1, 5.6.
107-TES-13-keto-14-hydrazino-baccatin Il
Asolutionofl3-keto-7-TES-14-(N,N'-bis-(benzyloxycarbony1)-
hydrazino)-baccatin (564 mg, 0.55 mmol)?’HAcOEt (45mL)is

hydrogenated with 10% Pd/C as catalyst (557 mg) for 45 minutes. The
BHEAIgSRis fittsted oftthrou§h(Eelitd{tdfen Hhisrioiverttis eV8pbratéoroffl  hour,

IR IEC RIS ate (80 ul, M.W.=172.55 g/mol, 0.5 mmol. 1.2 g/ml,
1.5 eq.) is added thereto. The mixture is left under stirring at -78°C for 30
minutes, at 0°C for 1.5 hours and at room temperature overnight, then added
with water (15 ml) and extracted with AcOEt (3 x 15 ml). The crude (300 mg)
is purified by flash silica gel chromatography (AcOEt: hexane 1:1) to obtain
the desired product (150 mg, M.W.=834 g/mol, 0.18 mmol) in a 48% yield.
TLC (AcOEt: hexane 1:1) Ry =0.26

Example 27

7-Boc-13-ketobaccatin III 13,14-Boc-enol ester

A solution of 13-ketobaccatin III (0.525 g, 0.9 mmol) and DMAP (9
mg, 70 mmol) in methylene chloride (5.0 mL) is added with Boc anhydride
(0.236 g, 1.10 mmol) under stirring. The solution is left under stirring at room
temperature overnight. The solvent is removed under reduced pressure and the
oily residue is dissolved in 50% aqueous acetone (10 mL) and left under
stirring for 1 hour. The solution is extracted with methylene chloride and the
combined organic phases are dried over sodium sulfate and then evaporated.
The residue is chromatographed on silica to give 0.36 g of the title product
(0.52 mmol, 58%), 80 mg of unreacted product and 50 mg of 7-Boc-13-
ketobaccatin III.

[a]p”® = -35.6° (¢ 1.05, CHCly); IR (CDCls, 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



10

15

20

25

15 without heating to obtain the title product (386 mg, 96%). This

compound is unstable in various conditions (chromatographic column) and
solvents (CDC13). 12( = 0.2 (silica, 5% AcOEt in CH2C12); 1H-NMR (200
MHz, CDC13) 58.21 (d, Jr 7.3 Hz, 2 H, B3) 7.41-7.61 (m, 3 H, Bz), 6.54

(s, 1H, 10-H), 5.85 (d. Jr 6.6 Hz, 1 H, 2-H)%.37 (s, 1 H), 5.18 (s, 1 H).

4.92 d 1=8.1Hz, 120 H, Hfé451(dd Jr6.6, 4.1 Hz, 1 H, H-7), 4.29
élz =H’122))H3)9§ & 64 2B -3 1 R8P Bar-6.62 (f. L PHléb) 2725* 7.50

4-0Ac), 2.23 ), 2.06 ( 18-Me), 1.84-1.98,
137{2@ Iifl\/le) fﬁs §|9”¥256 %8}3 (%8 ?3*3 O Me) MR
(@1981@OJNﬁ{7 %L'Zzs LH, SHCHREHAY), O.PHOB6dM B 331, 33.6, 427,
Sl(CH2CH3)3) 25Example 30 7-TES-13-keto-baccatin 1lI

i 2. 617354 -teRydréfirdheB3pfé.5, A7sé|utidny oRIFKS®-F,-BEIbaLeaN129.0,
600 mg 0.86 mmol) in anhydrous THE (20 mL) under stirring is cooled to

Aitrbhbf; ther-dddett drog 6400yl @8 witFOpdtakfum 200.5. Anal.
ot nieh iemelinen R o AR R p et o R i

added EQ@%@@ fle reaction by TLC: after 2 hours the conversion is still
uncompleted, therefore further dibenzylazadicarboxylate (0.12 mL, 043

mmol) s RHSed3 Aftdn i dhEN Do chds- (b treagtbekwitirbohydyhyd cirimayid
290 mg) and left to warm at room temperature, then immediately purified
Iqromatography (silica, 1020% AcOEt in cyclohexane) to

obtain the title produet (50 7. llo f— ilica

50% A(}:g'_)é?mtgyclo%%exigng C97 %@%%%‘%F %?E 49)5 ﬂ‘r%m%?%oé“m” in
WH#2: k0 OEH2) B fl7) (B d 51819@%225"& Infé3si0%h s%éf&l&?}o -70°C
6.87 (s. 1 H. 21- H), 6.66 (s, 1H, 10-H), 6.16 (d, J= 6.9 Hz, T H, 2-H),

(chder 818rdged, Hh&aH)ddeB0ddeh by 616,36tz pd thksTul), térlaadtamde (1.61
(Abqg, 2H, 20-H), 3.98 (d, = 6.9 Hz, 1 H, 3-H), 2.49-2.64 (m, 1 H, 6-H), 2.39
(§13 Ml@/&%‘)l 276(15 r@mplion)@cwlimslSsSHmeé We0 1 BaforosSminutes,

AR A T T I TR

§lf&ﬂig§g1 11?3%&3%&%%%@0%9& 199 Hodi82- el TdehvtESion is still
165.2, 158.7, 156.3, 143.1,134.7, 130.5, 129.4, 128.7, 127.4, 94.3, 84.4,

PR MPleedb. llhﬁ@%xﬁéfﬁtﬁék&hbh&ﬂ&@dﬁ%ﬂ}@@&té](@9 204,12B mmol)
10.3, 7.4, 5.3; LOc120D +72 (c1, CHC13) 20Example 31
waegers i\zftaéwuﬁé@oé%%a%ﬂwmeftaﬂjaﬁﬂw&ﬁ@c awds,dfarﬂénrab 40% in

t 4.1- d] 4 deh drof one der
mg, %ﬁcﬁf%gl 86\%%%# i % %er&roé% Hlted WI%H%.%&O &aqueous
catalvsbOQdmen dar éﬁom@use%nﬁh@m@m I%f@herﬁe@ﬁ@%zthﬁoqgh mL). The

Celite, then the solvent is evaporated off and the residue is purified
througiis spbehemin (silisbe@0Mi3H% ACHE! mjeyolohexana)dd sbiaindhe( tilemL),
productﬁ? maﬁ) 75%) as a white solid. Rf = 0.2 (silica, 50% AcOEt in

Ae) fg@@%@féﬂc/h&ané)%ﬂlmm pstfiodyz by column

?*?%&%}8%%@0&{5% 2SI QBT LTSRN, B 8o

444 (B, 376‘@)6311@@61@21(@{61771@3 AHAdc4:301(h s %% 2k, :T{?&(Gl 6*]8s1hca
=7.0 Hz, 1 H, 3- H), 3.13-3.41 (Abq, 2 H, 21-H). 2.49-2.64 (m, 1 1

50% (%Wmaﬁagc)pﬁmr(s)s 1, 1.0-0%C). 8220 (SEsze/E&zMem NMR (200
1.84-1.98 (m. 1. H, 6-H), 1.74 (s, 3 H, 19-Me), 1.27 (s, 3 H, 16-Me), 1.16
7, 9119- 2)90%6%0(d8 {t= 84 Hz, 3 . %H&é%?‘?ﬁ 356- b36§(rﬁz Ar),

%.'é‘v%?ﬁ“ﬁ,cﬁﬁ)f)ﬁ% %, 10-H), 5.99 (4, J = 6.6 Hz, 1 H, 2-H), 5.63 (s, 1
H, 14-H), 5.16 (d, J = 3.3 Hz, 2 H, CH,Ph), 5.04 (d, J = 4.8 Hz, 2 H, 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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MHz, CDC13) 8 201.5, 175.0, 170.1, 169.6, 164.9, 148.7, 136.8,
134.9,133.8, 129.6, 128.8, 128.7, 102.2, 92.4, 84.1, 80.8, 76.1, 75.9,
72.2,70.4,58.4, 45.0, 10 39.6, 37.3, 32.0, 28.1, 21.3, 20.9, 19.6, 13.5,
10.0, 6.7, 5.3. Example 32 19

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-OAc), 2.22 (s, 3 H, 10-OAc), 2.15 (s, 3 H; 18-Me), 1.84-1.98 (m, 1 H, 6-
H), 1.74 (s, 3 H, 19-Me), 1.29 (s, 3 H, 16-Me), 1.28 (s, 3 H, 17-Me), 0.90-0.98
(t, J= 8.7 Hz, 9 H, Si(CH,CHj);), 0.58-0.66 (m, 6 H, Si(CH,CH;);); >*C-NMR
(300 MHz, CDCl;) & 200.1, 196.7, 171.9, 169.3, 166.3, 158.1, 157.1, 138.0,
135.5, 135.2, 133.6, 131.3, 129.5, 129.0, 128.9, 128.7, 128.5, 127.7, 84.6,
81.3,75.8,75.3,74.0, 72.5, 69.6, 68.9, 66.3, 59.6, 46.0, 43.7, 37.6, 34.8, 22.2,
21.1,20.2,14.2,10.2, 7.1, 5.6.

Example 29

7-TES-13-keto-14-hydrazino-baccatin III

A solution of  13-keto-7-TES-14-(N,N'-bis-(benzyloxycarbonyl)-
hydrazino)-baccatin (564 mg, 0.55 mmol) in AcOEt (45 mL) is hydrogenated
with 10% Pd/C as catalyst (557 mg) for 45 minutes. The catalyst is filtered off
through Celite, then the solvent is evaporated off under reduced pressure
without heating to obtain the title product (386 mg, 96%). This compound is
unstable in various conditions (chromatographic column) and solvents
(CDCly). Ry = 0.2 (silica, 5% AcOEt in CH,ClL,); "H-NMR (200 MHz, CDCl;)
8 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, J=6.6 Hz, 1 H, 2-H), 5.37 (s, 1 H), 5.18 (s, 1 H), 4.92 (d, J=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 (4, J=
7.0 Hz, 1 H, H-3), 2.47-2.62 (m, 1 H, H-6), 2.25 (s, 3 H, 4-OAc), 2.23 (s, 3 H,
10-OAc), 2.06 (s, 3 H; 18-Me), 1.84-1.98 (m, 1 H, 6-H), 1.74 (s, 3 H, 19-Me),
1.31 (s, 3 H, 16-Me), 1.28 (s, 3 H, 17-Me), 0.90-0.98 (t, J= 8.7 Hz, 9 H,
Si(CH,CHj3;);), 0.58-0.66 (m, 6 H, Si(CH,CHj;);).

Example 30

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

A solution of 13-keto-7-TES-baccatin (600 mg, 0.86 mmol) in anhydrous
THF (20 mL) under stirring is cooled to -70°C under nitrogen, then added drop
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7-TES-baccatin [14,1-c11-3,4-dehydrofuran-2-one A solution of
Bu4NBH4 (180 mg, 0.7 mmol) in MeOH (10 mL) under stirring is cooled to
-30C, then dropped into a solution of 7-TES-13-keto- 15 baccatin
[14,1-d]-3,4-dehydrofuran-2-one (200 mg, 0.28 mmol) in THF (1 ME),
After 30 minutes the reaction mixture is trédted with citric acid (180 mg)

and left to warm at room temperature. After addition of water (10 mL), the
rAlkiPi e Retadsiin ACOBY@IE0(ILY and-thEMrgaditphaskSisnmol) and

washed wit er (5 L), dried o a2S04 and e rated. The .
TR BhRed s £ kG S Sty IS ABE: n totuene.
cyolphaxang)ito %@'ﬁgdeﬁ%é&ﬁ@d@ﬁygégﬁﬁ%%w TLC: after 2 glours the
[14,1-d]-furan-2-one (103 mg, 52%) and the title product (52 mg, 26%) as
whiteessligts. is  stilf Quidotaiikac0¥h&ert ifeyblohensse)ylzddNMBoxylate
(200 MHz, CDC13) 8 8.02 (d, J = 6.9 Hz, 2 H, Bz), 7.40-7.63 (m, 3 H, Bz),
EUTnk-H)-45 pyog)) ssidsdy A fteg- Ly, e peastipe & 1repted With-pyhydrous
5.14 (m,. -H),4.92 (d,f=8.1 Hz, 1 H. 5-H), 4.55 (dd, J=7.0,3.6 .
R e k) 5 AB0 Bty oy s, D dppeciatly
ﬂﬁf?e@%ﬂf@oi‘uﬂmec'h&)@%@t% é?a;;'hg' (é‘il%c)l #2345 %Ebﬁ@igpé‘ﬁ)clgﬂé(ane) to
s, 3 H; 18-Me). 1.84-1.97 (m, 1 42 H, 6-H), 1.80 (s, 3 H, 19-Me); 1.35 (s,
Dbialictve)itle Pt ¢dnsiH 50T -Me) 70 BO-4 Wyl wBsdliz, 18- H,0.55 (silica, 50%
Si(CH2CH03), 0.58-0.65 (m, 6 EL Si(CH2CH3)3). Example 33
PSARES B NI DRI dRyb e A2 HideAeS- 1 SEisSHEms 0 SBrNOYR 5 72PB SMHz,

- in[ -d]-3,4-dehydro -2-0pe, PreparationofN-B oc-
I S ene il BN 1 o
e Berdy. b (4 #;dimethoxyhe yﬁdﬁ6@)'ﬂ{%:iﬁoﬁlﬂtyliﬁg%%e?&’,q}@é@'hz 1 H,
(72 mg, 0.168 mmol) is dissolved in water (5 mL) and added with CH2C12
TOH3, mLOAd NIHSOE, qbidtu sl dalutidh) (2M 3041 34iiabig, dHpRedHhe3eds (d, J
to adjust pH to 3.0. After stirrinzgfgr some minutes, the organic phase is

SePatdtéd bR thélaqtiddus phise IsBxfrddied WRH CAZE 12QA ML -3hés, 3 H,

ined grganic exiract w ith water (5 ng with a
SASES SR e AR e S T S e e
thetfree (k5>acid (6849, 1800h))as ajwhite sqlid. BsterificatiqR ey 0.91-0.99
7-TES-13,14-dehydro-baccatin [14,1-(1]-furan-2-one (100 mg, 0.14 mmol)
iét suispénélddzinadilieSig (ALY and adided.dBoprby (lidpSHBRYES);); °C (300
N,0-(2,4-dimethoxybenz Iidene{-B-isobut lisoserine (68 mg, 0.168 mmol)
%%%s@@&f%%%a 82k ) theh \kﬁgﬁb,ﬂﬁﬁrﬁet%?miﬁééﬁidlﬁéi, 134.7,

(PMAPYSG 4, 1287, 127.4, 943, 84.4, 77.3, 77.1, 76.4, 72.8, 63.6, 60.8, 47.3,
45.2,32.9,22.3,21.4,20.8, 14.6, 10.3, 7.4, 5.3; [0]*°p +72 (¢ 1, CHCly).

Example 31

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

A solution of 13-keto-7-TES-baccatin [14,1-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, 20550% AcOEt in cyclohexane) to obtain the title
product (67 mg, 75%) as a white solid. R, = 0.2 (silica, 50% AcOEt in
cyclohexane); m.p. 235-236°C (EtOAc/hexane); '"H-NMR (200 MHz, CDCl3)
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mg) and dicyclohexylcarbodiimide (DCC) (35 mg, 0.168 mmol). The
reaction mixture is heated at 70C 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 ralL), then the filtrate is
washed with 25 saturated NaHCO3 (5 mL)* then with 0.4 NI HC1 (10 mL)
to remove DMAP and finally with saturated NaHCO3 (5 mL) The organic

Sh&Ldl i driéd 0 Na@dh & .eVapbraed (odyidsS hé rssituelid, 10-H),
ified b | h t 030% AcOEt in cyclohexane) to
oL At BBl coaing e ad 49 prcinict ointy, SeHy R (dd. J =
Higa, 2 ~QEt A I )Py PR20/ELR): )
R AT, SR RO .

Hbhl. B23-BLA-125¢M? 1H),)26-68 (2 .1, 1.64H)n6.46-8.54-1), 2143).6,08 H, 4-
(s,1H,),598(d, J=5.1Hz, 1H,2-H),5.81(s. 1H,), 5.05-5.13 (m, 5 1
@ﬁ@@l%@,% . 730421 4-AA8 KR -2 A2 HH]3-Mey.28¢s 198 2o.H), H, 6-H),

RGNS T L R G P BRI B0 s
j G ) §94S, 3. H
Torey 1 £ SR T e b S TdRg R e oo

VB0 D00 D2 (] 35 778 .00 HX).9 Hi 63i(6€HAAER) BX80754-0668, (3.460H 133.8,
Si(CH20-1,03): 13C (300 MHz, CDC13) 3 203.5, 170.6, 170.2, 168.8,
1828, 1888, 1581/, 1R 2, 1959%b, 8384 58018376.13059178.8, 79940,58.4, 45.0,

Y%7 5128 306 T R P A 99 9%, 35% 80%, 6.7, 5.3,

Example 32

7-TES-baccatin [14,1-d]-3,4-dehydrofuran-2-one

A solution of Bu,NBH, (180 mg, 0.7 mmol) in MeOH (10 mL) under
stirring is cooled to -30°C, then dropped into a solution of 7-TES-13-keto-
baccatin [14,1-d]-3,4-dehydrofuran-2-one (200 mg, 0.28 mmol) in THF (1
mL). After 30 minutes the reaction mixture is treated with citric acid (180 mg)
and left to warm at room temperature. After addition of water (10 mL), the
mixture is extracted with AcOEt (2 x 10 mL) and the organic phase is washed
with water (5 mL), dried over Na,SOy and evaporated. The residue is purified
by silica gel chromatography (20—530% 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.

R; = 0.15 (silica, 50% AcOEt in cyclohexane); 'H-NMR (200 MHz,
CDCly) 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, J = 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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84.3, 81.3, 80.8, 79.5, 75.0, 73.6, 72.9, 72.1, 67.7, 60.1, 58.9, 56.9, 55.4,
50.9. 50.1, 45.4, 43.7, 39.3, 38.3, 37.4, 29.7, 29.1, 28.2, 26.9, 25.5, 22.8,
22.6, 225,15

42

H, 6-H), 1.80 (s, 3 H, 19-Me), 1.35 (s, 3 H, 16-Me), 1.27 (s, 3 H, 17-Me),
0.90-0.99 (t, J= 8.1 Hz, 9 H, Si(CH,CHj3;);), 0.58-0.65 (m, 6 H, Si(CH,CH;);).

Example 33

13-[N-Boc-N,0-(2,4-dimethoxybenzylidene)-B-isobutylisoserinoyl]-
7-TES-baccatin [14,1-d]-3,4-dehydrofuran-2-one

Preparation of N-Boc-N,0-(2,4-dimethoxybenzylidene)-f3-
isobutylisoserine

N-Boc-N,0-(2,4-dimethoxybenzylidene)-B-isobutylisoserine sodium
salt (72 mg, 0.168 mmol) is dissolved in water (5 mL) and added with CH,Cl,
(3 mL). An NaHSOy, aqueous solution (2M, 0.15 mL) is dropped therein to
adjust pH to 3.0. After stirring for some minutes, the organic phase is
separated and the aqueous phase is extracted with CH,Cl, (2 mL). The
combined organic extracts are washed with water (5 mL) and with a NaCl
saturated solution (5 mL), dried over Na,SO, and evaporated to obtain the free
acid (68 mg, 100%) as a white solid.

Esterification

7-TES-13,14-dehydro-baccatin  [14,1-d]-furan-2-one (100 mg, 0.14
mmol) is suspended in toluene (4 mL) and added drop by drop with N-Boc-
N,O-(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 NaHCO; (5 mL), then with 0.4 M HCI (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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21.1,19.8, 15.9, 9.5, 6.8, 5.6; [ct]200 +44 (c 0.25, CHC13). Example
34 13.[N-Boc-N,0-(2,4-dimethoxybenzylidene)-B-isobutylisoserinoy1]-
baccatin [14,1-(1]-3,4-dehydrofuran-2-one
Asolutionof134N-Boc-N,0-(2,4-dimethoxybenzylidene)-13- 20
isobutylisoserinoy11-7-TES-baccatin [14,f—%lJ-B,4-dehydrofuran-2-one

(63 mg, 0.056 mmol) in acetonitrile (3 mL) and pé;iﬁdine (3 mL) is stirred in
BENRIFLASAd oA fier Bnd Covteditécoc2Waaalidat dniqrchghrtiae)o @.p. 150-

Js slowl d.the then t X is |eft rm at rQo
e R o S R R DBz ey 2 . B
W@Mé@(ﬁﬁl—)ﬁ@,@ﬁz@,%I'I@CERQSNG'IH,QH??@(@ ¥s2 181)1 311) 0BI2RI6 54 (m, 2
phase is washed with 2M NaRSO4 to pH 2, then with 5% NaHCO3 (5 mL)
&ho fin &by (with H.NaC 9 Saturated soldtioh F5 R T Hediktuidds)dietbaves (m,
Na7S04 and the solvent is evaporated off. The residue is purified by

Lo ArOdroniatoh hbHy (25--23506 A4RABOEh dyBloresne) RFbmaik. 3.95

e title prodyct ( 0% a ywhite sqlj =0.3 (sili 0%
g«%OyET iﬁ'f}%dhlegr%%qfl-ll%?h;ﬁ’ &?& gﬁ%&%’tﬁ%{% %5@38?131@7_2581 (s, 1
Hz.12 11)B2)49-434 @R, (MH3 6118 2) 3428 /324 (M3 Ke), 888 (8.3 H; 10-0A¢),
21-H), 6.51-6.54 (m, 2 H, ), 5.99 (d, J =5.5 Hz, 1 H. 2-H), 55.84 (s, 1 H,

$-657s(s3 T, 180MB).510%451188(fm L HE, 4-8D),(d, 8%=(%, B HiE,, 19HVIBIH), 27 (s, 3
binALy o (e 53 NI )3 b,  H, O B9 0D R4 4= 77
e (65 ST e 158 P WL Sl e, 1p da
(SDTH) B0263Me) 1625 (578 1, 158 ¥e).64.87-16127(9159 - Biow) 71-65 (§0035 5,
MHz, CDC13) 6 205.6, 172.2,171.2, 170.1, 169.0,164.9, 162.1, 159.4,
185.8, 139.8, 129.8, 129.0, 128.7, 128.3, 127.8, 118.8, 104.3, 98.6, 90.0, 87.0,
84.3, 81.3, 80.8, 79.5, 75.0, 73.6, 72.9, 72.1, 67.7, 60.1, 58.9, 56.9, 55.4, 50.9,
50.1, 45.4, 43.7, 39.3, 38.3, 37.4, 29.7, 29.1, 28.2, 26.9, 25.5, 22.8, 22.6, 22.5,
21.1,19.8,15.9,9.5, 6.8, 5.6; [0]*°p +44 (¢ 0.25, CHCLy).

Example 34

13-[N-Boc-N,0-(2,4-dimethoxybenzylidene)-B-isobutylisoserinoyl]-
baccatin [14,1-d]-3,4-dehydrofuran-2-one

A solution of 13-[N-Boc-N,0-(2,4-dimethoxybenzylidene)-B-
isobutylisoserinoyl]-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, to pH 2, then with 5% NaHCO; (5 mL) and finally with a NaCl

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

evaporated off. The residue is purified by column chromatography (25—35%
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137.6,134.3,130.3, 129.3, 129.1,128.5, 127.9, 119.0,114.2,104.6, 98.9,
90.5, 87.2, 84.7, 81.6, 81.2, 79.8, 76.8, 72.0, 68.3, 59.2, 58.4, 57.5, 55.9,
55.8, 44.0, 39.4, 38.1, 35.8. 30.0, 29.3, 28.5, 25.8, 23.2, 22.9, 22.8, 21.3,
20.8, 16.3, 159.5; [a]200 +82 (¢ 0.9, CHCI3).

AcOEt in cyclohexane) to obtain the title product (45 mg, 80%) as a white
solid. Ry = 0.3 (silica, 50% AcOEt in cyclohexane); 'H-NMR (200 MHz,
CDCl3) & 7.95 (d, J = 7.5 Hz, 2 H, Bz), 7.43-7.59 (m, 3 H, Bz), 7.22-7.27 (m,
IH, ), 6.66 (s, 1H, 21-H), 6.51-6.54 (m, 2 H, ), 5.99 (d, J = 5.5 Hz, 1 H, 2-H),
5.84 (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, 1 H, 7-H), 4.30-4.32 (ABq, 2H, 20-H), 3.89 (s, 3 H,
O-Me), 3.86 (d, / = 5.5 Hz, 1 H, 3-H), 3.84 (s, 3 H, O-Me), 3.03 (s, 1 H, 13-
H), 2.49-2.64 (m, 1 H, 6-H), 2.34 (s, 3 H, 4-OAc), 2.27 (s, 3 H, 10-OAc), 1.88
(s, 3 H; 18-Me), 1.84-1.98 (m, 1 H, 6-H), 1.69 (s, 3 H, 19-Me), 1.27 (s, 3 H,
16-Me), 1.25 (s, 3 H, 17-Me), 1.07-1.12 (9 H, N-Boc). *C (300 MHz, CDCls)
6 205.6, 172.2, 171.2, 170.1, 169.0, 164.9, 162.1, 159.4, 155.6, 153.5, 139.2,
137.6, 134.3, 130.3, 129.3, 129.1, 128.5, 127.9, 119.0, 114.2, 104.6, 98.9,
90.5,87.2,84.7, 81.6, 81.2, 79.8, 76.8, 72.0, 68.3, 59.2, 58.4, 57.5, 55.9, 55.8,
44.0, 39.4, 38.1, 35.8, 30.0, 29.3, 28.5, 25.8, 23.2, 22.9, 22.8, 21.3, 20.8, 16.3,
9.5; [0]*°p +82 (¢ 0.9, CHCl5).

Example 35

13-(N-Boc-B-isobutylisoserinoyl)-baccatin [14,1-d]-3,4-
dehydrofuran-2-one

A solution of 13-[N-Boc-N,0-(2,4-dimethoxybenzylidene)--
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,CI
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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Example 35 13-(N-Boc-B-isobutylisoserinoyl)-baccatin[14,1-(1]-3,4-
dehydrofuran-2-one
Asolutionofl3-[N-Boc-N,0-(2,4-dimethoxybenzylidene)-B- 20
isobutylisoserinoyl]-baccatin [14,1-d]-3.4-dehydrofuran-2-one derivative
(44 mg, 0.04 mmol) in CH2C12 (4 mL) undier stirring is cooled to 0C. A
solution of acetyl chloride in methanol (0.01 M, 0.7 mL) is dropped into

thilihixthire wvHich i§3dicto WA abrsdt témpeysiohsxemecking the 149-154°C
r i LC: after owrs the starti r t is still partly present,
I RPN B S8 SR St it el B
After 3 | a agl d spjytion ( | ded_a rganic »_
phase |SI§%ur|(e§?j o%llehlrﬂ I%%gjii?ﬁ ’eggﬁc?}\tfl ."II'S)hg@r:(g’d%i is%gﬁtn u%%l %yﬁ’ 2-H),
cohim(s chikbnatdtrapley (@->B5% AEHR, cy¢oiexane) 10 odtainthe 2 Hz, 1

title product SO mg, 85%) as a white 45 solid. Ri = 0.2 (silica, 50% AcOEt
iflcPtibhckd e‘i;‘ﬁ&nligfﬁasﬁd{edkﬁcﬁfﬁmioﬁ)lﬁw& b0z, 1 H, 3-
7.95(d,,) 5.7.4 Hz, 2 H, Bz), 7.42-7.60 (m_3 H, Bz), 6.16 (s,
%ﬁ%ﬁ%’& ’(%%@5?5%2?'2?%‘?:#),%’%7%3; égi,sl@-’k?), . Jo'edee)s 227 (s,
58.716.0H2) Lil A1H74 L7 {dI & 19.2 Ha, NH)4.301447 (in ]
T T Bor iy, 3B TR e e e 1o
M), 12449¢2, 61 ¥ N=Blh &;H).22.45, (3, B Hi 6H0R5), 12227(63, B H, 10-049). 1.01-

1.84-1.97 %m 1 H.6-H). 1.83 (% 3 H; 18-Me), 1.69 (s, 3 H, 19- Me), 1.44
&% KB b)) 1 B 38HMBaVMEDChA (528344 17706), 170161197 (Ba, 170.0,

, 13C.(30 : 3 54,172.0,,171.6,171.3, 170.0, 10
?‘éﬁg’ 1@%?1?’ %%gm%%qisg%’z %34.%%‘%’303%?)1 8.]92,]81%8.11%1‘5.5{1@051, 90.1,
846 8.2 Q) 7% TR 7. 733, Th D Gk L 3 Shd Sh 493 3R]y 4g |
38.1, 35.7, 29.9, 29.1, 28.5, 25.0, 23.4, 23.3, 22.4, 21.2, 20.6, 16.4,9.3.
BRample. 3622 3-CAtifethidxy-73TE I4.3,122de iyt -Raasatift 454 Folution
of 13-keto-7-TES-baccatin (150 mg, 0.21 mmol) in anhydrous THE (5 mL)
and D@@%@under stirring is cooled to -70C under nitrogen.
Potassiym tert:butoxide : in, THF, Q.54 mmol) is dropped
therein&;i{r?éE e %%&?l}r%’éoﬁg&%?o%%ﬂéﬁk% Bl 8P45 minutes, then
added Withs GILEOIOESH(316. 1A yomed. ishecking 11 geaglion % TLG281) in
after 2h30min, acetic acid (0.05 mL, 40% in THE) is dropped in the
rktydeowhiCH IS (Sftrid_jvanh BXVHI (&mpeyaiuderAfteridijutioa vvtbdato -70°C
NaC1 saturated solution (5 mL), the reaction mixture is extracted with

MBS P08 Y AP tHETbgENRUENESE i€0wdshdle ivh ENEDY sQrdfateaol) is

lution.(5.mL), dried (Na2S04) and evaporated. The residye is purified .
R R B e o8 B draminutes
tiferPeRmiet (38 0I8296) (31Rf 5.9 P3ileR ARUAGRE React; :
cyclohexane): T1--NMR (200 MHz. CDCIS) RS (@ 5= 7o ey by TLE:
BER 7 ABIBD (oS, aBix] Y 06085, 140 % 0nH) HEB3s(drdppdddiizha Hhixture,
2-H),5.38 (5, 1 H, 14-H), 4.98 (d, J=8.4 Hz 1 H, 46 5-H), 4.46 (dd, / =
6\@,1%}_17Lrsiz,q_ftH_te/_pa()a}rgr_llgl;ﬂ@@%,tqmp,eggtpr,e. After dilution 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,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%).

R; = 0.55 (silica, 50% AcOEt in cyclohexane); 'H-NMR (200 MHz,
CDCl3) 8 8.09 (d, J =7.0 Hz, 2 H, Bz), 7.45-7.62 (m, 3 H, Bz, ), 6.45 (s, 1H, 10-
H),5.83 (d,J=74Hz 1 H, 2-H), 5.38 (s, 1 H, 14-H), 4.98 (d, J = 8.4 Hz, 1 H,
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COOCH2CH3,), 3.76 (d, J = 5.5 Hz, 1 H, 3-H), 2.47-2.62 (m, 1 H, 6-H),

2.28 (s, 3 H, 4-0Ac), 2.20 (s, 3 H. 10-0Ac), 2.04 (s. 3 H: 18-Me), 1.84-1.98

(m, 1 H, 6- H), 1.72 (s, 3 H. 19-Me), 1.46 (s, 3 H, 16-Me), 1.37 (s. 3 H,

17-Me), 1.33 (m. 3 5 H, COOCH2CH3), 0.90-0.98 (t, J = 8.7 Hz, 9 H,
Si(CH2CH3)3), 0.57-0.65 (m. 6 H, Si(CH2¢443)3); 13C-NMR (300 MHz,
CDC13) 6 201.5, 170.3, 169.3, 166.5, 153.0,151.2, 136.9,134.6, 133.7,

P30, 1263 196.6/1 0.9, 84.9,78d%, 80.5H7573H3 4. 24365 Gnsgiz H, 20-H,

YSoHAL L ey L 85 %mB PH % 538008 3, 61, 228 (s,
3 H, 4-OAc), 2.20 (s, 3 H, 10-OAc), 2.04 (s, 3 H; 18-Me), 1.84-1.98 (m, 1 H, 6-
H), 1.72 (s, 3 H, 19-Me), 1.46 (s, 3 H, 16-Me), 1.37 (s, 3 H, 17-Me), 1.33 (m, 3
H, COOCH;CHj3), 0.90-0.98 (t, J = 8.7 Hz, 9 H, Si(CH,CHjs)3), 0.57-0.65 (m, 6
H, Si(CH,CH;)3); C-NMR (300 MHz, CDCly) & 201.5, 170.3, 169.3, 166.5,
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, 65.3, 58.3, 44.8, 41.0, 37.2, 27.6, 21.7, 21.0, 18.9, 14.2, 13.5,
10.0, 6.8, 5.3.

Example 37

13-carbobenzyloxy-7-TES-13,14-dehydro-baccatin III

A solution of 13-keto-7-TES-baccatin III (150 mg, 0.21 mmol) in
anhydrous THF (5 mL) and DMPU (1 mL) under stirring is cooled to -70°C
under nitrogen. Potassium fert-butoxide (0.54 mL, 1M in THF, 0.54 mmol) is
dropped in the mixture, which is kept under stirring at -65°C for 45 minutes,
then added with CICOOCH,Ph (49uL, 0.31 mmol), checking the reaction by
TLC: after 2h30 min acetic acid (0.05 mL, 40% in THF) is dropped into the
reaction, 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
mL) 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—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)
6 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 =74 Hz, 1 H, 2-H), 5.39 (s, 1 H, 14-H), 5.25 (s, 2 H, CH,), 4.97 (d, J
= 8.0 Hz, 1 H, 5-H), 4.45 (dd, /= 7.0, 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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10Example 37 13-carbobenzyloxy-7-TES-13,114-dehydro-baccatin 11l

A solution of 13-keto-7-TES-baccatin Il (150 mg, 0.21 mmol) in

anhydrous THF (5 mL) and DMPU (1 mL) under stirring is cooled to -70C
under nitrogen. Potassium tert-butoxide (0.54 mL, 1M in THF 0 54 mmol)

is 15 dropped in the mixture, which is kepf‘@nder stirring at -65C for 45
minutes, then added with CLCOOCH2Ph (49RE, 0.31 mmol), checking

tHe Yeddwonlod AT C3 dhel@NB0 mid &idatid Heid 1ov0S mLUO0WE(THE)SS Hz, 9

opped. intq the reaction, which is left to warm at room temperature. After

ORI A NG D S Biiomt (o SO b el MRHQIS 200 Mtz
t fth ACQE ( n rganig p [ h ith

e eaiinias Soliton L) ared (MBS o bt e T 130.1.
rexicsie] izopurifiesl Hy 108 omeesgsaphy.on Silicasd-6,380 ACTES T £b12312) 722,
to obtain the title product (117 mg, 67%).  Rit = 0.6 (silica, 50% AcOEt
iy cfohéxand); 41.0.-BIMR 3200 Rz, BHCIBP6 B30 (d.0,6.8.0Hz, 2 H,
Bz), 7.37-7.62 (m, 8 H, Bz, Ar)), 6.44 (s, 1H, 10-H), 25 5.83 (d, J = 7.4 Hz,
1H, 2%%@@%@% H, 14-H), 5.25 (s. 2 H, CH2), 4.97 (d, J = 8.0 Hz, 1 H,
5-H), 4445 = Q. 7 e . \RAs2H. 20- H), 3.74
d J= ?ﬁ“ﬁgrf’ﬁ, %%g%%%? (én"{éiC ﬁl%%%g%%%@% 4-0A0).

2.20 (sA3sblutid0A€)]1 2-0ds ByH 3L8dWe ) -TBS-b &% 46in 139061d), .42 mmol)
(s, 3 47 H.19-Me), 1.44 (s, 3 H, 16-Me), 1.28 (s, 3 H, 17-Me), 0.90-0.98
i@ Pakynqus OHLSHCE 1REHB) I apB7dos® (ns@l#iSi(cHX@ER)§);092 mL,

SO AR R0 T 5% A3, DS et G (6
896, S0P Orhe/ PedefdiP rr?&i%ré?lgieg? vhdb: %’tf}}n(?g "%12287&111%%62, then
21.0, 18.9, 13,5, 10.0, 6.8, 5.3. Example 38

Donydr dixye I3eketorot- THShhseatintHe kdpghsubieorgahisoittion Bf washed with
14-hydroxy-13-keto-7-TES-baccatin (300 mg, 0,42 mmol) in Anhydrous
®RiercalO (3al.) HigddpEn hide)adssiutibrper et 1P . osndne , ispurifsed by
mmol) and triethylamine (0,35 2,52 rnmol) in anhydrous CH2C12 (6
0 R RN oD A5 OR S UNGr B0 nfdtedidhe oo
Raured inie,ise- rated | i hed
e Lo ) oot (R e i atac e et P!
purified fayrailich cRyenatinaiinya( I AOBE gy tidbexans) H-0btak (200

the two 15 sulfite isomers A (86 mg, 27%) and B (201 mg, 63%) as yellow
3986, CDGoreh A e /053 (e, SO IIOE i &yticimexdnk) B2, 6.59 (s,

S T P L L
Mz 89100, 438 iz L .e-blb f201(d0, 258,361, dallg 72 20-H),
4.12-4.38 (Abq, 2H, 20-H), 90 3.99 (d, J = 6.6 Hz, 1 H, 3-H), 2.49-.64

GrO9 (d, 6-H)6 B Fhz(s] HH 34HDAQ)A2-23665 (R H] 10-6AE), 21% (&, 3HI, 4-OAc),
18-Me), 1.84-1.98 (m, 1 H, 6-H), 1.71&5, 3 H, 19-Me), 1.39 (s, 3 H,
2e2M&y; 3.15 19-9ACr2ME) 0.9 H0 by Me). 2 &+ LD8(me, 1 H, 6-H), 1.71 (s, 3

B(GHAGEDRkLR8L00 A SICR2C DN 80N ¢ v = 8.7 1,
9 H, Si(CH,CHj3)3), 0.58-0.66 (m, 6 H, Si(CH,CHs)3); MS: 760 M/Z.

Isomer B- Ry = 0.60 (silica, 50% AcOEt in cyclohexane); '"H-NMR (200
MHz, CDCl;) 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, J = 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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Isomer B- Rf = 0.60 (silica, 50% AeOEt in cyclohexane); 1H-NMR (200 25

MHz, CDC13) 8 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, J = 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), 349-2.64 (m, 1 H, 6-H), 2.26 (s,

3 H, 4- 48 OAc), 2.25 (s, 3 H, 10-0Ac), 2.21 (s, 3 H; 18-Me). 1.84-1.98 (in,

PACs-R21.65 G1B H0194MM), 2 235(s, & H; 16 Mave), ol Woant, U H, 6-H),
: 9,H.. Si( H3)3), 0.58-0.6 ~SI(CH2CH2)3): MS: 76

2 B ot 5745 by ehcny G4 kel Gb S e 4004 Sidertz: .

Ngthg olyt@N P4y ArerysiHeleH; ceaf 300 mg,

0.1?12 mqrﬁ)aﬁ’agr?%ggg IEYZ@C%)/%S mL)Zties%“r%Egé?ﬁh?? grgltln)léﬁon of

S02C12xOniphel 39.26 mmol) and triethylamine (0.35 mL, 2.52 mmol) in

Anhydrous CH2C12 (6 mL) at OC. The reaction mixture is kept under
stiringlfoh3ArosHrddretardn oS rbacsat ind Watek41mHateand the

By 170 S T A ‘;é’%ﬁ%%%%‘ééﬁﬁ%ﬁﬁﬁﬁﬁn (300

and evaporated. The'residue is purif r

h9:>20% AekFS thCysIRRRYANELEP, 091a18 the YR R d382oMI8R%bn of
and a less polar product (53 mg) as yeﬁow solids. 15Method B: a solution
OfAAhydfokyshB-kétd« -TiaSrhaaadtinribth fldndulfite)(i36nel. BR(92 mgnol) in
0.12 mmol) in CC14 (2 mL) and CH3CN (2 mL) is cooled to OC, then o
ARuEli e GUE AR it R A0 CmE h aNsAvAL 3B TG hore 85 kR pader stirring

finally. water (3 . the reaction mixture becames dark and is stirred for )
R R R R SR ED T Rk T8 e SoP e prsanic
@m%g@@&@%&&]%ﬁﬂ%{%ph@@eﬂ&%ﬁ@%ﬁdgfg Oy gHee(3MBkdted. The

and the combined organic phases are dried (Na 4) and evaporated to
obtaingheditipypnbichdct ¥90 nigpavlo)grapRf= 6r65¢sikiaa, 30% 2CREHRBOEL in
cyclohexane): 11-1-NMR (200 MHz, CDC13) 8 8.09 (d, J = 7.0 Hz, 2 H.
BY5lohgE2ng)s th oPIIB A% §Yqspiefunt lothy)mee gHfP) awlsHiess polar
H 0(sy1H, 14-H), 492 (d,J=7.6Hz, 1 1-1, 5-H), 4.47 (dd, J =
Bfﬁg“)f &z% {‘%D %I—?S?Jii%%-sﬁgg%(Abq, 2H, 20-H), 3.88 (d, J = 6.6 Hz, 1 H,
3-H), 2M8r2@@43malsb|1,u@rbﬂ,@f3114(%%%1'6»ﬁz%%&#ﬁ%é’-hﬁ&%ﬂé@h 1,14-
2.24 (s, 3 H; 18-Me), 1.84-1.98 (m, 1 H, 6-H), 1.70 (s, 49 3 H. 19-Me),

i (s (B emesRIe) 1.86: (D). 3HmTa)eln AL 9N Y8 EHACN KR mL) is
Si(CH2CH3()%), 0.58-0.66 (m, 6 H, Si(CHZ.CHl)\"s:g Example 40

£281RG LRy - HRbR ALEGE- e AiaReKyBERRRYCH TE SEd- BalklolhaB dagn 0.18
I%& r%l pz§10 ;ﬁ%%l@glﬁ?(%?g(ff frﬁB)":'Qﬁe(erSacr:rtlibg'E;n?ix m%l)b%cc)glr%gstodh? Cand 18
Etﬁe&@my;i-mrmﬁéawmn%@ﬁeﬂﬁt%-@h&?teﬁﬁ@%ﬁ@ W70 %he two
0.96 mmol) in anhydrous TI-IF (9 ml) and DMPU (2 ml), cooled at -50C.
Phessslatios¢p ket dindibe stiringuat peASE ifoe 4 deatimitse tngneakiele 5 mL)
drop by drop with a solution of ()-camphorsulfonyloxaziridine (440 mg. 2

ISRt S TR EPRASESTRE dikedreNs shetidod 3 FansEiRd éo@btain
] i 0% %aﬁ}?r | acetic acid solution in anhydrous THF (2
%‘%ﬂﬁ%ﬁ%ﬁr&g @?’eﬁlﬁi warm at room temperature, then extracted with
DCM (&%400%)-(Inecﬁpmb%esi@mpiﬁpbméfc%ﬂ@}%h?ﬂﬁwﬁﬁzoo MHz,
water, brine, and dried over Na2SO4. The crude product is used for the
§ubsdguért S dvitheu? frther puHifiBat)or. 44-1-68VR(ZOBIMBIZ), 6.59 (s, 1H,
CDC13) 8 0.58-0.66 (m, 6H, Si-CH2): 0.91-0.99 (t, J=8.7, 9H, CH7CH3);
154 GBI 19 fr5)0 0. I8%s! 31 26DV O 35 (i3l dinme$21(d3H705.6 Hz,

1H, &:H) . 3H, 18:Me); 2.24 (5311, 10-0A0): 3H
e Tz ten Jl W6V 461 Al U2 Rodlton, 20w,
3.88 (d.J = 6.6 Hz, | 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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20 6-H); 3.64 (s. 1H, 1-0H) 3.73 (d, J =1.8, 1H, 14-0H); 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, IH, 5-H): 5.89 (d, J = 7.0, 1H, 2-H); 6.53 (s,
IH. 10-H); 7.54 (2', 1 H, m), 7.13 (4", 1 H, dd, 7.9, 3.0), 7.36 (5', L H. t, 7.9
Hz), 7.61 (6', H, d 7.9), 3.85 (OMe, 3 H, s)*I5Example 41

148-h droxy 2- debenzoyl -2-m- methox benzoyl-7-TES-13- ketobaccatin
I?PI %1 cMEbnhfé“A(%o%HoﬂéfMe) 1.36 (s, 3 H, 17-Me), 0.91-0.99 (¢, J = 8.4

ket ggt%ﬁngﬁ?fi%z) )S%n ar@ ﬁﬁ%&%ﬁﬁﬁ%ﬁﬁh pyridine (16

ml) is qug dnig a 20% phosgene solution in DCM (45 niL 5 eq) at
-10C. After 2 hours, a 5% NaHCO3 aqueous solution (100 ml) is dropped

thereinl #hehgquenys2ptieberizdydeR-mracthd vyibe Loyl (3-TES Y. The
comblned 5 or?é nic phases are dried over sodium sulfate and evaporated.
Huct crude is purified by flash chromatography (S|I|ca gel.

(Dz%?f M%OE@S%%% T G o R W<l -s0°C
GHALIPBb AL BkdSa3kbibiidvell BUbedo NiyllGZM?}nétgéx(%%o%@ HMeks-13-
1.86-2.13 (m, 1H, 10 6-H); 2.22 (s, 3H, 18-Me); 2.25 (s, 3H, 10-0AC); 2.26

Qs:t:éblaabmwm)ﬂ? 48128, (n9a y6dd);18.88H(dd douy  UHIH(Bhi); 4a30DMPU (2
Bq, 2H, 20-H); 4.49 (dd, J =11.0, 7.0, 1H, 7-H); 4.81 (s, 1H, 14-H); 4.93

ealh cpaleghais, ﬁp "E15The olatiom s Kep: eisdegs stiFring-ph; PEA(Aor 45

%n%iu'ge)ég %11(\%44 d (cjid 7 cPI)%gArgNQt P hlslgh}tlgng lc;F )(+§ 0148 hor'gldlgonyl—

M&%:hmﬁ@mzmﬁ@e@zm&)%mﬁmm@nmﬁ 8- M -PREGAIR ure is stirred

1,14-carbonate A suspension of tetraethytammonlum borohydride (12 eq)

[foatisdﬂutmmthéﬁﬁc(memljn&wbladulm e500%ngl addeddeta salidicolaftion in

1413-hydroxv- 20
éfaaﬁiéﬁféyii%ﬁ%ﬁa{w%éﬁwmwﬁfs maaa%cmmwemperature then

4-car ( 6m 0 thanal 10m1
RSN Do Tl Rt o T o g washed
GilfiB aeidethen gxtragted MUth iRy RestRts. The cCRMRINGDAGARICused for the

phases are dried over sodium sulfate and evaporated. The resulting crude

isubseifiednttysotwowiaboga iy ttergive tfie 2B de SiFeNdORFA0OINER 6@HCL;) &
|eId 1H-NMR (200 MHz, CDC13) 5 0.58-0.66 (m, 6H, Si-CH2); 0.91-0.99

é =066 o, éﬁpz%}p%lylzi 595 B3RO {%.0RS: 7 9H, CH,CHs); 1.24 (s, 3H, 17-

Me); 1.28 (s, 3H, 16,-Me); 1.75 (s, 3H, 19-Me); 1.83-2.05 (m, 1H, 6-H); 2.14
(s, 3H, 18-Me); 2.24 (s, 3H, 10-OAc); 2.26 (s, 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); 493 (d, J =7.3, 1H, 5-H); 5.89 (d, J = 7.0, 1H, 2-H); 6.53 (s, 1H, 10-H);
7.54 (2', 1 H, m), 7.13 (4', 1 H, dd, 7.9, 3.0), 7.36 (5', 1 H, t, 7.9 Hz), 7.61 (6,
1 H,d7.9),3.85 (OMe, 3 H, s).

Example 41

148-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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1.28 (s, 3H, 16,-Me); 1.74 (s, 3H, 19-Me); 1.85-2.14 (m, 1H, 6-H); 2.06 (s,

3H, 1 8-Me); 2.21 (s, 3H, 10-0Ac); 2.33 (s. 3H, 4-0Ac); 2.47-2.65 (m, 1H,

6- 51 H); 3.74 (d, J =7.4. 1H, 3-H); 4.12-4.35 (m, 2H, 20-H); 4.49 (dd, J =

6.6, 1H, 7-H); 4.82 (d, 1+1, 14-1-1); 4.99 (d, J = 7.3, 1H, 5-H); 5.00-5.03

(m, 1H, 13-H); 6.11 (d, J = 7.4, 1F1, 2-H); 8U5 (s, 1H, 10-H), 7.54 (2', 1 H,

m). 7.13 (4.1 H, dcl, 7.9, 3.0), 7.36 (5,1 H.t, 79 Hz), 7.61 (6. 1 H, d
A9yketgbaoman I H (4R .Examplemtsydrous DCM (50 ml) and pyridine (16 ml)

134N-Boe-N,0-(2,4-dimethoxybenzylidene)-11-isobutylisoserinoy1]-
R st o TS B P £ ol a ~10°C.
c.car e ti ine . .
B e benao o0 ARy (00 ahis diapped therein
T'h4-agihanatgfokewin g 4bk-same praceeitrHTNescibsd im EXample &3bined
11-1-NMR: (CDC13, 300 MHz) 8 6.17, (H2, d, 8.5 Hz). 3.78, (H3, d,
DEHACABSAIIGII0B] LYHARIBM Fubatenyntl ooy (piBBedh) The6reaction
H7,d, 6.7 Hz), 6.51, (H10. s), 6.49, (H13, m), 4.87, 15 (H14,.d, 6.8 Hz),
.Efb?‘tfi&éf& 19 38, airiif?%i ﬂsfk?—%& Gramogianhy Areth DCM-
, : oy ' y .G "
A0, 500l Sl 5% Tl Lo e

ZAC1HOAL. 58 (LA (B &E s 588, B 510 (D4NgQPhEH, 0B, F9LCH,); 1.21
(MeO Ph, s), 3.86, (Me0 Ph. s), 2.81, (OH, br s), 1.56, (OH, br s), 0.97,
26(CH3TdsMed. 11).30. 63, fEhdPedvig) 811 13,7350 (29-Mid):nd) 86-231¢1'(m, 1H,

G E I E S R B 5 90 R AR 2.
ot g dmethpryengyidenelid:isoR ASRReHION); 4.49 (ad,

1411-hydroxy-2-debenzoy1-2-m-methoxybenzoylba: Il

Y H-tdbdripte 25 7FRD paosilict jsiohtamdd) from 3L BdNFRIcIN, DH2#AH); 6.15 (d,
dimethoxybenzylidene)-B-isobutylisoserinoy1]-14B-hydroxy-2-debenzoyl-
imrﬁ&h&» 5ya-ATESLBackathHT $442Zalbbhaw follddicd, theH, dd, 7.9,

S B 8D 55 vk 4 By 87BNt 4 Sy o 80 (e B
Hz), 2.59 (H6ae ddcl 15.0, 9.8, 6.4 Hz). 1.94 (H613, ddd 14.9, 11.4, 2.7
Hz), 4.473‘(1% 0.9, 6.5 Hz), 6.34 (H10, s). 6.52 (H13. m ), 4.87 (H14,

d 6.7 HEXBLHH X6, 2)d dbdd £byl 128 ) e ORotiberRo 78 T balehBa 111
(H20a, d 8.3), 4.27 (H2013, d 8.3 5 Hz), 6.53 (H2'. m), 7.29 (H3', m),

1 detcaphenate), 1.77 (H5', m), 1.11 (H6'. d 6.2 Hz), 1.11 (H7', d 6.2 Hz),
2.30(4 Ac. S). 2.34(10 Ac.$), 1.40 (Boc, s), 6.51-6.57(2.4 diMeOPhCH. m),
5 01(d0 PAPET S Bebrdc ioR ) U B 4T, o B ey i i hbsolute
%eﬁd'd’h&ld(’ 16%1%@3' dodfeProl-5h4c7 R d1z2hdb S8 bided 8? ' §4§5flydroxy-

(OMe, 3 H, s). 10Example 45
3ddbBom B-i2ohutyditaseyrayl)y 141 Tihgdroxye2odabeniay 1IR-mmetb@bonate

ybenzoylbaccatin 11l 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, CDCIl;) § 0.58-0.66
(m, 6H, Si-CH,); 0.91-0.99 (t, J = 8.7, 9H, CH,CH3); 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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Theproductisobtainedfrom13-[N-Boc-N.0-(2.4-
dimethoxybenzylidene)-B-isobutyli soserinoyl]-
14B-hydroxy-2-debenzoyl-2-rn- 15 methoxybenzoyl-7-TES-baccatin Il
1,14-carbonate following the same procedure as described in Example 35.
11-1-NMR (200 MHz, CDC13) a 6.09 (2, 144, 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
Hiky, 286 (6p/17HT rth), UBBEH I 1, 124 S8 351102 H H28) HD:44.493(ddH/ o 10.3,
0. , 4.83 (14, , d Hz), 1.26 (16. 320 H.s), 1.33 (17, 3
0 g i R0 b 95 §235 ok TR o503 (m.
1, 4294(20p; dEi._g),lA_C. ,H,_.(-,,, \
B o T e R S Gy )
(Aa3 A H, M}, 1043 140,310, MBELG8 B'HL ¢1,79) H:967@ a,(8'H1 4 637.9), 3.85
Hz), 0.95 (6'b, 3 H, d, 6.3 Hz), 1.34 (Boc, 9 H. s). 4.73 (NH, 1 H. cl, 9.8.
54 B"sh 25H. m), 7.13 (4". 1 H, dd. 7.9, 3.0), 7.36 (5", L H, t, 7.9
Hz), 7.61 (6" d 7.9), 3.85 (OMe, 3 H. s). MCSLLP 53 CLAIMS A
proces%1 S ileljg paration of compounds of formula XIV starting from
compo DRIOERUIE XH 4 _ 35 ' is.an acyl groun.or an . _
cloohol by S L e ek P G kM e g
R4y ox@-0; délenS o PIC2 -Hhe thipk s Ay ESLHakes iaoqatier 1,14-

with R3, forms a C=0, C=S, SO, 502 group;
carbonate

The product is obtained from 14B-hydroxy-2-debenzoyl-2-m-
methoxybenzoyl-7-TES-baccatin III 1,14-carbonate following the same
procedure as described in Example 33. 'H-NMR: (CDCls, 300 MHz) & 6.17,
(H2, d, 8.5 Hz), 3.78, (H3, d, 8.3Hz), 4.95, (H5, dd, 9.5, 1.1 Hz), 2.54, (H6q,
m), 1.90, (H6f, m), 3.96, (H7, d, 6.7 Hz), 6.51, (H10, s), 6.49, (H13, m), 4.87,
(H14, d, 6.8 Hz), 1.40, (H16, s), 1.35, (H17, s), 2.18, (H18, s ), 1.76, (H19, s),
4.29, (H20a, AB System, 22.6, 8.3 Hz), 6.51, (H2', m), 7.29, (H3', m), 1.65,
(H4', m), 1.88, (H5', m), 1.12, (H6', d, 6.3 Hz), 1.12, (H7', d, 6.3 Hz), 2.34, (4
Ac, ), 2.24, (10 Ac, ), 1.40, (Boc, s), 8.06, 6.51, (2,4diMeOPhCH, m), 3.91,
(MeO Ph, s), 3.86, (MeO Ph, s), 2.81, (OH, br s), 1.56, (OH, br s), 0.97,
(CHsTes, 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-B0c-N,O-(2,4-dimethoxybenzylidene)-B-isobutylisoserinoyl]-
148-hydroxy-2-debenzoyl-2-m-methoxybenzoylbaccatin III 1,14-carbonate

The product 1S obtained from 13-[N-Boc¢-N,0-(2,4-
dimethoxybenzylidene)-B-isobutylisoserinoyl]-148-hydroxy-2-debenzoyl-2-m-
methoxybenzoyl-7-TES-baccatin  IIT 1,14-carbonate following the same

procedure as described in Example 34. '"H-NMR: (CDCl;, 300 MHz) 8 6.16
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R6is hydrogen or an alcohol-protecting group; R6is aryl, substituted aryl,
heteroaryl; 15comprising: a) selective reduction of the azido group to
amino group; b) optional treatment with alkylating or acylating agents; c)
cleavage of the C7 protective group; d) opening of the oxazolidine.
MCSLLP 54 2. Compounds of formula IV, R wherein 5Mis an alkali metal,

R10 is an acyl, alkyl, silyl or phospho group; 1{1is an alcohol-protecting
GFbupd RAisthn atyi%tblp 6riath Hiebhbi9grotertidd 8roup;2aHd R8i$ a6 0, ddd

L5 AR OEMR 2SO TR NS LT e VTR ad 1009, 6.5
Hz), 6.34 (H10, s), 6.52 (H13, m ), 4.87 (H14, d 6.7 Hz), 1.40 (H16, s), 1.33
(H17, s), 2.05 (H18, s), 1.76 (H19, s), 4.33 (H200, d 8.3), 4.27 (H208, d 8.3
Hz), 6.53 (H2', m), 7.29 (H3', m), 1.65-1.88 (H4',m), 1.77 (H5', m), 1.11 (He6',
d 6.2 Hz), 1.11 (H7', d 6.2 Hz), 2.30(4 Ac, s), 2.34(10 Ac,s), 1.40 (Boc, s),
6.51-6.57(2,4 diMeOPhCH, m), 3.91(MeO Ph, s), 3.86(MeO Ph, s), 2.81(OH,
brs) 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,d7.9),3.85(0OMe, 3 H, s).

Example 45

13-(N-Boc-B-isobutylisoserinoyl)-146-hydroxy-2-debenzoyl-2-m-
methoxybenzoylbaccatin IIl 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, CDCl5) 6 6.09 (2,
1 H,d, 7.3 Hz), 3.68 (3, 1 H, d, 7.4 Hz), 493 (5, 1 H, dd, 9.7, 2.5 Hz), 2.52
(6a, 1 H, ddd, 14.8, 9.8, 6.9 Hz), 1.86 (6, 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,CH,, 3 H, s), 2.23 (10-
CO,CHs, 3 H, s),4.30 (2', 1 H, dd, 6.4, 3.2 Hz), 4.08 (3", 1 H, m), 1.21 (4'a, 1
H, m), 1.43 (4'b, 1 H, m), 1.68 (5", 1 H, m), 0.96 (6'a, 3 H, d, 6.3 Hz), 0.95
(6'b,3 H, d, 6.3 Hz), 1.34 (Boc, 9 H, 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).



VIl wherein 15R2is hydrogen or acyl; Rlis CI-Ca alkoxycarbonyl or, taken

together with R4, forms a carbonyl, thiocarbonyl, SO, SO2 group;

MCSLLP 55 Rd4is hydrogen or, taken together with R3 or Rg, forms the MCSLLP

groups specified in the respective definitiopg of R3 and Rg; R5is hydrogen

or an alcohol-protecting group; Rgis aryl, substituted aryl, heteroaryl, with

the proviso that it is different from phenyl when X = OR3; is hydrogen,
&%ﬁ@kw, CI-C4 alkoxyearbonyl or, taken together with R4, forms a

group; Xis -0-R3, -N3, -NH-R3, -C1I2-R8, and Y and Z are
hydrogen or, when X is -CH2-R8, are taken together to 10form a double
bond. 4.Compounds of formula Xl and Xl XII

1. A process for the preparation of compounds of formula XIV starting

5 from compounds of formula XIII

j\ 9 R2
OJ\@H Q 9

0
3oy o o
OH
N : X : ;
Me ’ 0O 5 R3/” ? o) O
R4
MeO R6>:O \ﬁ)
XIII XIV

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

R;  is hydrogen, acyl, alkyl or, taken together with R4, forms a C=0,

10 C=S, SO, SO, group;

R4 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¢  isaryl, substituted aryl, heteroaryl;

15  comprising:

a) selective reduction of the azido group to amino group;

b) optional treatment with alkylating or acylating agents;

¢) cleavage of the C7 protective group;

d) opening of the oxazolidine.
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15

XI 15wherein MCSLLP 56 a substituted aryl, or X is -0-R3 when R6 is
different from phenyl; R3is an alkoxycarbonyl or, taken together with R4,
forms a carbonyl, thiocarbonyl, SO, SO2 group; 5R4is hydrogen or, takgfrg) | p
together with R; or R8, forms the groups Sffcified in the respective
definitions of R3 and R.8; R6is aryl, substituted aryl or heteroaryl; R5is
hydrogen or an alcohol-protecting group; R8is hydrogen, C1-04 alkyl,
C1-C4 alkoxycarbon).71 or, taken together 10with R4, forms a carbonyl
group.

2. Compounds of formula IV, V

R2 .

wherein
M is an alkali metal;
Rjo 1is an acyl, alkyl, silyl or phospho group;
R,y is an alcohol-protecting group;
R,  isan acyl group or an alcohol-protecting group; and

R¢  is aryl, substituted aryl, heteroaryl.

3. Compounds of formula VII

wherein
R,  is hydrogen or acyl;
R; is C;-C4 alkoxycarbonyl or, taken together with R4, forms a

carbonyl, thiocarbonyl, SO, SO, group;



MCSLLP
55

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

Rs  1s hydrogen or an alcohol-protecting group;

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

5 different from phenyl when X = OR3;

Ry is hydrogen, C-C,4 alkyl, C-C4 alkoxycarbonyl or, taken together
with Ry, forms a carbonyl group;

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

Y and Z are hydrogen or, when X is —CH,-Rg, are taken together to

10 form a double bond.

4. Compounds of formula XI and XII

S NNS

MeO

X1

15  wherein

X is -N3, -NH-R; or =CH-Rg when Ry is an aryl including phenyl or
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56

a substituted aryl, or X is -O-R; when Ry is different from
phenyl;

is an alkoxycarbonyl or, taken together with R4, forms a carbonyl,
thiocarbonyl, SO, SO, group;

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

is aryl, substituted aryl or heteroaryl;

is hydrogen or an alcohol-protecting group;

is hydrogen, C,-C, alkyl, C;-C4 alkoxycarbonyl or, taken together

with Ry, forms a carbonyl group.



