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1 TAXANE DERI VATI VES FUNCTI ONALI ZED AT THE T14-

POSI TION AND A PROCESS FOR THE PREPAM\W“W

DI SCLOSURE The present invention rela

13-ketobaccatin Il and taxane derivativesuagnd to the
processes for the preparati oh thereof. TECHNOLOG CAL

TEAKKOREUNE RI VAR PV ESCF O NICTI 06 A S IZED YATOTHE 3pNPOSITION
aving inproved antitunor properties conpared Wt

ANIVANPROCESSFORSTHE'PREPARATIONFHBEREOF

derivatives, referred to as IDN 5109, IS at present

under advanced clinical devel opnent. Said

14- hydr oxyl ated derivatives can be easily prepared

fromDISCLOSURZE hydr oxybaccatin. 10 It has now been

found that |1 DN 5109 anal ogues bearing different
sobstlilteuprgsent hamenthen hrgthtexyo grangd Bi-ketmbatdatin III and taxane
position have surprising biological activity, as they

deryagifveeanivte thetproa¢sseadar thet prepacateon duirsohint

tunors but al so aal nst I\/DR ceI | lines. The
der i gt B d B REHNG) obt ai ned by
enol i zati on of 13- 15 ket obaccatl nlll and treatnent

wi t h Y@ 94228561 d;ét:lro(spﬁ|1F1ef$ydmp<dhtaéanetbbavr@<gnm@m0c¥@d antitumor

into the desired group. Subsequent reduction of th

PCaBeitiRsh S APIPAregh qwWildy @uomwr:eapn@)h tAKanes; s@@ér pﬁesaeﬁaulﬂshydroxy

af ford the conmpounds of the inyention, gefl

degivativey- Felsficch & aa3liRbh é%geca& .aﬁ prebents g %.a Vanced clinical

i nt estln asa i nt er medi at e,

deyeopriany S el Pueor A GerivaIives Gatchy 2asiySprepaged from
axanes m)dlfl ed at the 13- position

n@ﬁﬁﬁhéﬁ.%ﬁ F‘Vb%? aé . W9614308) and at the C and D

OB Spelh slSd EhE Pty S0MReudbppaning aiferent

ﬁ%ﬁmé@z%%&i%%$1%@g%%£%&ﬁmmg

or
SIS o236 o R B BB g i
tJT%%{’s but4lso a?gamst MDR cell lines.

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

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

(Nicolaou et al., J. Am. Chem. Soc. 1995, 117, 624-633; Nicolaou et al. 1995, 117,

EAE A

*G00002*
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2409- 2420; N colaou et al., US 5,504,222). Sone

nodi fi cations of 7-protected 13- ketobaccatin |11 have

al so been reported, such as formati on of hydrazones

and oxinmes (Menichincheri et al W)9614308;

Meni nchincheri et al., Med. Chermf Res. (1996), 6(4),

264-292), direct treat ment with oxidizing agents

2489rAs00 Nitolace eab) US 5)604,022).55 orhia miadificatednsadf, 7-protected 13-

Tetrahedr. Lett. 1995, 36(49), 8909-8912; or with

ketahaeratin dehaws alvarbesn etparied, Bech asefbrmationsof Gyd#zones and

1985-1994). Reactions of 13, 14-enolization have not

opemas dManictiachdrsbiabs Wmﬂléw&aMangdanhert eactli, dvisd. Chem.

i n bases have been disclosed (Pinciroli et al.

Rest £ 3960 6(4).e204-29Dp diregraameny 36¢h oni@dsang MgentsdBoimhardelli et

Tetrahedr. lett. 1997, 38(23), 4133-4136). 10

ahe WWPBZ b2 1'% Harrimanrriral aEgisatiedr ¢ et 1998nBOGP)r 896A-8912; or with

to a process for the 13,14 enolization of

reduqing geapicAMarder et @b Fewahads: 99%d H7ds1 2851984 prRé¢actions of

stable for further elaboration. DETAI LED D SCLOSURE OF

11"’Hr—ff FM}EWp@l\hameﬂQ,{chﬁﬁ@ﬁﬂﬁﬂbﬁd tinsofpnwhile oearrangemené reactions
1o general fornmula I]l R2 b RO OORS o0oXo R4

iepoess hOLSCeDin pseddninnlix b, Teushedadb et 19637(52), 9365-

or. -OR3 is different from phenyl, R2

93%?&*’(9@%4“0?6569?& bettR99% 3@9@4%3%‘&196& bonyl or,

taken together with R4, forms a6 carbonyl

t hi o@&roﬁgﬁmg tosgy fuBber @sBeRd: ther ineniian E@éWSoﬁo a paresss for the

ther. with fornms the groups, specified in,
lbhgfreééoé’@@floﬁel?geﬁ'ﬁﬁ‘?l&%aﬁp R th@ps; intermegliates sufficiently
sp%qe ?grepur%eraqaggrca?ﬂ)%l protecting group;

DETAILED DISCLOSURE OF THE INVENTION

The compounds of the invention have the following general formula III

wherein

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

Ré 1s hydrogen or acyl;

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

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

specified in the respective definitions of R; and Rg;
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R6 is aryl, substituted aryl, heteroaryl, with the

proviso that it is different from phenyl when X is

-O-R3; R8 is hydrogen, Cl1-C4 alkyl, C1-C4

al koxycar bonyl or, taken toget h%r 5with R4, fornms a

carbonyl group; R9 is an acyl hydr oxyam noacy|

group. The conpounds of formula Il can be prepared

f r omRsonpiuhgdrogien droamalcahbl-protectiogrgrobpai nabl e by

conversion of 13-ketobaccatin 11l derivatives of

formiRea | 1S REYD sulptiateg2arylOhREerogryl, Gvidp theEp®viso @hat it is

O0ORM O0OO0~=0TO RRR6 101 Il In formulae |I and

11, Rl is daffeeansdhom-phestyésthangXgsolpR;R2 is an acyl

group or an_al cohol -protectin grou Eis -OH -0OR3

=N2, RsNg3, 1s hpgrogem "4 aligpyl qupqyuarb@nyl 05, taken together

-NH-N:N-Boc - N( CO2R7) NHCOZR? CH-R8 Ts is

p-t ol uene&ith Bayfornpsa iC?,rt@ll)’(b«gfgllk,oxycar bonyl or,

taken together with R4, fornms a carbonyl,

t hi odker boky#n agy) OIS}ZDY @W@HHDR&CﬂSgﬁ‘Wﬁ .ogen or, taken

together with R3 or forns the groups 20 speC|f|ed '

in t Hder eeppounds Qfeﬁ@ﬂwkaoﬁg ean oz @repaved feem gompounds of
dr n.or an al cohal -protectin r ou

fg%l}'gg & Hyin duciy 9bta?1p@ @rtglaq;g,xpversm% gf 13pketobaccatm II}/ derivatives

of formula I:

In formulae I and II,

‘R,  is an alcohol-protecting group;

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

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

Ts  1s p-toluenesulfonyl; |

R; is C,-C, alkoxycarbonyl or, taken together with R,, 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 Rg;

Rs  is hydrogen or an alcohol-protecting group;

Rs  1s aryl, substituted aryl, heteroaryl,;

'Ry is a C-C, alkyl, aryl or arylalkyl group,
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R7 is a C1-C4 alkyl, aryl or arylalkyl group, 4 R8 is
hydrogen, Cl-C4 al kyl, C-C4 al koxycarbonyl or, taken
together with R4, fornms a carbonyl group. The

conmpounds of fornula Il are useﬁc ul for the treatnent

of neoplasias of various origin, in particular of

tunors of such organs as ovary, breast, lung, 5

col oRg br & hydmgene(;-Gsalkyl, €heC t alkakyeatboafyl or, taken together
| eukem as and nel anona. I n conpounds of forrulae I, 11

and Mith Ranfermd a gachqnyil grpupferably a straight or

branched C2-C6 aliphatic acyl group, or a benzoyl

gr oup hgptampaunds OEfQImﬂltaLIﬂbdra/\metfud)rﬁer the treandit-@4neoplasias
al kyl groups, Cl1-C4 al koxy groups, halogens; aryl is

op vatieugsirigiphanphrtiaulbes of tumeds af giich organsf & apany, breast, lung,
phenyl 10 substituted with one or nore Cl-C4 al kyl
cgiyupsaincas welhak dey the sepnentief leysastiahend melapdmias
preferably 2-,3- or 4-pyridyl, 2- or 3- furyl, 2- or

3- t hersoyrpounds af kgrmukaepk,eHeard|I, e agyl geoup is preferably a
hydr oxyam noacyl gr oui)_ is preferably a _
Stfla%&fyh’flaﬁ‘éh@{ CheConliphatg|dcybgepupeot adieazgey! group optionally
substituted at the am no_group with benzoyl or C-C4
subxtatiech rsHhy Pngr 8t paiore sCaeordikylg grauphe GurEsealkoxy groups,
i nvention, conpouynds of fornula Il wherein E is -CH
h_apngensr\mryl NF- Reafenably - phemen- shstitutedoapyt7 jnHoebeably phenyl
=CH. R8, cap be obtained fromsujtable 13-ketgbaccatin
sppstityted e‘&ttngBEr-POamog%sCmC4 bkl 1250rPs.hCadfgn @lkoxy groups,

rBlE o e betosbazy] e, DR ALY - Ch SRdcE Yk Anp. Taryl 2- or 3.
BT, eSS Sl S Bl B RS E group i
PGPSR Gl Raabor BPRYSEL ek R ShBoh e o i
aglﬁngﬂg%ug Wlfjltt?'berl?:zloﬁz()rod?-& eﬁioxycarbonyl groups.

. ~According to the present invention, compounds of formula IT wherein E
is -OH, =N,, -N3, -NH-N=N-Ts, -NH-N=N-Boc, -N(CO,R7;)NHCO,R,, =CH-
Rg, can be obtained from suitable 13-ketobaccatin III protected derivatives of
formula I through a process which is sho.wn 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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Oa) pb) yO HHOOHO=0OEO_O ~=OTOpRIOODO

0 REREREOI IVII Formation of enolate in step a)
can be easily obtained by treatnent of protected
13-ketobaccatin Il with a base guch as potassium

t-butoxide, 5 potassium bis(trinethylsilyl)am de,
[ithiumdiisopropyl amne in inert solvents such as
t et r Sohemag ur an or diethyl ether, also in adm xture
wi th hexanet hyl phospher am de ( HVPA) or

1, 3-di n@thyl 3,4,5,6-tetrahydro-2[|I H - pyrim di none
(DI\/PU). edeaﬁtlon S suitably carried out iftg
range o eratures!vfrm- Yo" y8C. 10

Par to @3 D ef_e.LLeJIb ki ye\grpups are
et hers, 75 3 et her s, o3

Startl'ﬁog é3' gabacca in IHA §f ‘ i Fy
obt ai nabl e)for the appr oprif%tgeo tect ed hatcab no
reactionnai th ‘convent|onal oxydrzers| as descrilb
literature. 15 7-Protected 13-ketobaccatin 111 HSvi ng
di fferent benzoate grpups at the 2-|position can be
prepared according to the method by Qinma et al. (J.
Am ChemI Soc. 2000, 122, 53§§ 5353). In the repﬁrted
exanpl es, "R1 is usually tert ut oxycar bonyl (Boc);

o E?ﬁhse{ﬂ%a':lsf Frotasin 588 o) hfea%%%%ﬁy a“ﬁ%esam tgggment of
exfieG R o Retaths 2RI Buaveh e?%?#e?‘ial o3 GRORSHBN \rbutoxide
pé)i%lstzsrugﬁgl? g%tgmeeth PS‘&”&éWf%nigﬁm h g&‘f’l o jlamme 1n inert solvents

such as tetrahydrofuran or diethyl ether, also in admixture with

hexamethylphosphoramide (HMPA) or 1,3-dimethyl-3,4,5,6-tetrah);dro—2[1H]-
pyrimidinone (DMPU). The reaction is suitably carried out in a range of
temperatures from -40 to -78°C. |

Particularly preferred protective groups are silyl ethers, 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 rerr-butoxycarbonyl (Béc),
triethylsilyl (TES) or 2-methoxypropane (MOP), and R, is usually acetyl, but

other equivalent groups can be conveniently used to prepare similar

- compounds.

According to the scheme above, in step b) enolate IV is treated in situ
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oxazi ridine, Nbenzenesul fonyl mnitrophenyl

oxaziridine and canphorsul fonyl oxaziridi ne),

di azadi car boxyl ates (e.g. di-tert-butyl

di azadi car boxyl at e and di benzyl (ﬁi azadi car boxyl at e),

p-t ol uenesul fonyl azi de, 5 t-butoxycarbonyl azi de,

al dehydes (e.g. acetal dehyde, ethyl glyoxylate) to
witlveeletgopbilebasech i ae bkazicfdifies nid.g |IN-hdneeaesulfond phenyl
-OH, -NH-N=N-Ts, -NHN=N- Boc, -N(CO2R7) NHCC2R?,
oxapirrBnehenNpbemianeseahybny| aringeopsenyded asxazigdine and
el ectrophile, the product wherein Eis NHN=N-Ts (or
capwhqeesulfpmgorazirshee), i sduanadicrsbioxplasédes (e1l@  di-rerr-butyl
deconposi tion products wherein Eis N3 or N2. The _
diaradiearhgx plaseliandodibenzyt Weazashearborytag), be-tolugne sulfonylazide,
to direct the reaction mainly to only one of the .
tirsexeasbonplgzide, rddelngdasata. goacrinldeayde e eduiglyexylate) to give
recovered fromthe crude _product by extraction with
l3oketpbagrasinecllt of fermylasckherciniEcis 2 neNHaheNTs, -NH-N=N-
ethyl acetate. The diazo derivative is obtained upon

Bgg, rNKﬁ@zth‘IHEéEIRBn‘-QHu@e 15 in polar aprotic

heat NRBEN Prilughrgul sl ader e UpE s Hich SiFcByoRN at thegproduct
"\t‘#e)e{F{Pre Cf%gﬂgﬁ%ﬁ%g@g tﬁ%%ﬁ%&_ it en?ﬁiﬁgfr%;?ﬁ-@rsﬂ,&}ained, besides
deERPPoRi L prod s Misetn K s o @1 86t Mghinenchins onelisions of
R S 2 TR0 SR .50, ety o ot e
Badids. qhud) M dBallacid Heghiiie Fandie Scoerediomse crude
kgt B 98 fop Bl hstRT BpBRtin sblvedus shiasifchforomethane or

CTAEABSTES ] B BRER o e S 89 eacion erce
AR B LT o ! B ShoTBhY e hine
THEOL 0" B¥AVAYEE 8ot QI Y %yvtrZatiEé t\le%a%tign(%_\)rlude 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 Cl 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-rert-butylpyrocarbonate), alkylating (e.g.
dimethyl sulfate or methyl iodide) or phosphorylating agents thereby

obtaining enol derivatives of formula V
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OHO=0 OO R6 V wherein RO is acyl, alkyl,
trial kylsilyl or phosphate, and Rl, R2 and R6 are as
defi ned above. 5 Conpounds V can al so be easily
obt ai ned by enolization of keton7e of formula Il with
particul arly weak bases such as ‘triethyl am ne or
pyridine in aprotic solventsgsuch as nethyl ene
chloride, toluene or mxtures tHRerepf.gCompounds V can
af ford conmpounds of forﬁiﬂa Pat nent with

el ectrophiles in suitabl eqsa %@ 10 The groups
[

i ntroduced at the 14- positi e procedure
descri bed above can be further irarRsPorned to obtain
ot her 13-ketobaccatin 111 deriVvitiogsofunctionalized
at the 14- position. Thus, conpours jof fornula I
wherein E is - N(CO2R7) NHCO2R7 cB%h be converted in the
correspondi ng hydrazi no derivatives (wherein Eis -NH
15 NH2) by decar boxyl ati on accomdi ng to conventi onal
nmet hods. .Conpounds of formula Il wherein Eis -N3 are
easi P ¥fuced to anine (E = NH2) by neans of

quebus s akyiot R dsi ] B SHDERRAE: 368 vent.
Conmpaungs %f- o([lrrula%‘ﬂi fEv;ﬁe{)ein Eis -OH or -NH2 can
rejs definehabP¥y (e. g.
Egrtb%éalggi&i ﬁnlifh ol e, ,phpsgen %r(frig sgene), .
Chi obuasng vt g8 RE Searyonreind By denlation of ketone of
ORI oo A A BBt e i
BB e P e R o
o1 kR R EERGChrPollE St kY e i

' e?e%?r_ophiles in suitable conditions.

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

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

Compounds of formula II wherein E is —N; are easily reduced to amine
(E = NH;) by means of reductive systems such as triphenylphosphine in
aquéous 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 -OR; or -NHR;. The reaction can be conveniently



10

15

Al ternatively, conpounds of forrmula I'l wherein E is
-OH or -NH2 can be alkylated with such agents as
al kyl halides or benzyl halides in the 5 presence of

weak bases. Conpounds of fornmulg Il are key
internmedi ates for the synthesis of conpounds of
formula Il of the invention. In particular, conpounds

carriedaput inlehdomased solvents onpibenpresaicef of aubasel (e.g. pyridine or
wherein Eis. -OR3, -N3, -NHR3, =CHR8, and R1, R4,
tigthylasmiag) dekiraage abseraperatugs GrapRI0TCRY 70°CO OH

OR4/... OOOXOO ~~-OT R4 ~-OOvO R6 R6 10 Il 111

t hr oddteraaiydye sompsivaescinfommds: Il ayheretiu &t isorObBf ot KNH, can
C13 carbonyl to give conpounds of formula VII 0 AO
bgoakgylatgd) with yach agante apo alkyl phalides or benzyl halides in the

presence of weak bases.

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

=CH-Rg, and Rl., R4, R6 are as defined above;

II II1
through a process which comprises:

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

VII.

wherein

X is -O-Rj, -N3, -NH-R3, -CH,-R;

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

and the other groups are d.efined as above;

b) esterification at the 13- position with derivatives of acids of formula
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VIl wherein 15 Xis -OR3, -N3, -NHR3, -CH-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) esterifd' cation at the 13-
position with derivatives of acids of formula 9 [IXto
gi ve conpounds of formula VIII 0 ORS5 RO OX OO R4
O O IRao\give comprumids di4formBilaRBII RO are as defi ned
above; 5 Xis -OR3, -N3, -§HR3, =CHR8; c) optional
cl eavage of the protective ps. Reduction of C13
ketone of step a) is carried olt ®ithRsSuitable

O
hydri des such as sodi 8 bgretiyd
S

de, [ithium
bor ohydri de, tetrabuyl arfit phydri de,
t et raet hyl ammoni um bor ohydy’i 4

Um triacetoxy 10
bor ohydride. The reaction,gan ge fgied out in a

st oi chionetric anount of reduc):rtg\ﬁgent, al t hough an
excess is usually preferred. DBspending on the wused
reduci ng agent, the reaction is carried out in

al cohol s, ethers, m xtures of Mlltohols and ethers or
inert solvents, at tenperatures ranging from-50 to
OC. ®iregterification of step b) is usually carried

out by action of 15 carboxylic acids, or the
cor r spBadRagRs are 8s defintdrabeiva; | X

X is -O-R3, -N3, -NH-R3, =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, tetrabutylammoniﬁm
borohydride, tetraecthylammonium  borohydride, sodium triacetoxy
borohydride. The reaction can be carried out in a stoichiometric amount of
reducing agent, although an excess is usually preferred. Depending on the
used reducing agent, the reaction is carried out in alcohols, ethers, mixtures of
alcohols and ethers or inert solvents, at temperatures ranging from -50 to 0°C.

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

carboxylic acids, or the corresponding salts, of formula IX

R11 O

O>\~NJ\/U\OH

R12 >—-O
R13

IX
wherein
R,; and R3, which can be the same or different, are C;-Cg alkyl, aryl, or
heteroaryl;

R» is C;-C¢ alkyl, aryl, heteroaryl or C,-C, alkoxy;
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j O\ RI1 0\ NOH R12 }-O R13 I X wherein R11 and

R13, which can be the sane or different, are Cl-C6

al kyl, aryl, or heteroaryl; 20 R12 is Cl-C6 al kyl,

aryl, heteroaryl or Cl-C4 alkoxi' 10 in the presence

of condensing -agents such as c pbodi i mdes (e.qg.

di cycl ohexyl carbodi i m de or ethyl dinmethylam nopropyl

car bomli thei gpegsencehef - camdansimgtagaids f orch s carbodiimides (e.g.
esterification at the 13- position of 7-protected
dizcdahexylranbodaimisiesor pdhyd i meskylamigopeapyl carbodiimide). Other
Protective groups in step c) are renoved under the

koemal tmedwdgeber ithe desterificationaguridef d8- t pesitionc ef négrotected
protective group. The nost preferred carboxylic acid
bascathe [N m@aalse fBsugressduldyiused. derivative of formula

Xo OH NOO O MOX 10 In this case, coupling )
wi t hPEBISEHYARIOBPS 1 SHR @) 9 ramengd bpder dneprdigags described
llustrated jn the exanpl es yiel ds conmpounds of
1p diteraturexfor ghe eppgerned protective group.

The most preferred carboxylic acid is the N-Boc-isobutylisoserine

derivative of formula X

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




OO00XO_0 O R4 OO MO R6 XI which by .

sel ective deprotection at the 7- position afford

compounds of formula XI O AO OOOOH OO0 XO O

Ove R4 0TO 0 O MO R6 15 X | 11[ whi ch are subjected

to openi ng of the oxazolidine riﬁg, to yield

conpounds of fornmula XIll 0 o0 OANHO O OH OH X O

0 R4IGLID a@ Rabjedted whespdming of the oxazolidine ring, to yield

compounds of formula XIII

XIII

wherein
5 X, R3, Ry, and Rg are as defined above.

In case C13 esterification is carried out with the carboxylic acid of
formula X,  C7 deprotection is preferably effected befofe opening the
oxazolidine. |

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

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

wherein
| R;  is hydrogen, acyl, alkyl or, taken together with Ry, forms a C=0,
C=S§, SO, SO, group;
15 R4 1s hydrogen or, taken together with R;, forms a C=0, C=S, SO,
SO, group;
according to an alternative preparation process to that des}cribed above,

comprising:
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5 X, R3, R4, and R6 are as defined above. In case C13
esterification is carried out wwth the carboxylic acid
of formula X, C7 deprotection is preferably effected
bef ore opening the oxazolidine,,Derivative of formula
XI wherein Xis -N3 is particul gf"ly interesting, in
10 that it is an useful internediate for the
apr epegdudtiom off theokthenrdgsgrofupf or gayeacoxiourds@fifor il XV
OOH HOR3-HOO R4 O0'0 R6 XbV wherein R3 is
hydrogen, acyl, alkyl or; taken tgﬁg&her with R4,
)
'_

forme a C=O, C=S, SO grpup; 19 Rb 'bs/Fﬁydrogen

or, taken together wt f QrCS, SO s
group; according t n ti on process
to that described above, ' a) reduction
of the 14-azido group formul a XV
0 AO Op ORS O O H2¥

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

compounds of formula XVI

MeO

XVI

c) cleavage of the C7 protective group and opening of the oxazolidine to
give compounds of formula XIV. |
In the formulae XIV, XV and XVI, R;, R4, Rs and R¢ have the same
meanings as defined above.
For the envisaged therapeutical uses, compounds of formula III will be

administered in the form of suitable pharmaceutical formulations, mainly

.through the parenteral route and at dosages in principle similar to those

already used for some time in clinical practice with commercially available
taxane derivatives (Paclitaxel and Docetaxel, for example).
The following examples illustrate the invention in greater detail.
Example 1 _ _
7-Boc-13-ketobaccatin 111 | _
A solution of 13-ketobaccatin III (1.10 g, 1.9 mmol) in CH,Cl, (0.5
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MO R6 XV b) optional treatnment with an acyl ating or

al kyl ati ng agent to give conpounds of formula XVl 0O

AO OOCARS OOR3- NHOO Ovw R4 OO OlIlr MO R6

5 XVI c¢) cleavage of the C7 prqtective group and

openi ng of the oxazolidine to gi've conpounds of

formula XIV. In the formulae XIV, XV and XVI, R3, R4,

b) an20RE seaddddhwithnoxrbomerintdohisodde ded imbd Pab@yiepret¥pitation
For the envi saged therapeutical uses, conpounds of
dfotheubacdakin defivatiee takid plateerSabsequéhey f ormedfylimidazole (23
sui t abl e pharmaceutical fornulations, nmainly through

ulhel 28r embehand duterrandybidicdabages (NOPrg,nei7phenol) are added,
simlar to those already used for sone tine .in

uideni tEtkingr aod i argomni sthearnmzefitei 81 hyumy dutthbt e -m@kghémidazole
derivatives (Paclitaxel and Docetaxel, for exanple).

(16.0rhé, 0020 ownnd isxaldeide Thiel $alativatie 1¢feti2$?Enforal hours, then
greater detail. Exanple 1 7-Boc-13-ketobaccatin Il A
sobvanti on evapiBatect afficunden delducéd. pesgurel. Themwlily iresidue is
CH2ClI2 (0.5 13 nlL) at 20C is added wi th carbon

disgolsediinra del aderonejwaarmixturel £@inpl) anddeft af 201@ for about
baccatin derivative takes place. Subsequently,

16 hewnsy (Tihei prggipicate A8 filtered, washed with n-pentane and dried to give

1.12 g of of the title product. Chromatography of mother liquors affords a
further 0.12 g of prodﬁct (S10;, n-hexane/EtOAc, 1.5:1..0). 1.24 g of produét
are thereby obtained (1.81 mmol, 95%). [a]p?® = -35.6° (¢ 1.05, CHCly); IR
(CDCl;, cm™): 3483, 1731, 1676, 1371, 1274; 'H-NMR (CDCl;, 400 MHz):
& = 1.20 (s, 3H, Me), 1.22 (s, 3H, Me), 1.47 (s, 9H, 3Me), 1.76 (s, 3H, Me),
1.91 (m, 1H, 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;,=7.2Hz, J, =14.8 Hz, J; = 9.5 Hz), 2.66 (d, 1H, H-14, J = 19.6 Hz),

294 (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. C36H440,3: C. 63.15; H. 6.48.
Found : C. 63.39; H. 6.60.

Example 2

, 7-TES_—_13-ketobaccatin 11X _

.13-Ket0ba¢catin IIT (5 g, 8.5 mmoll);' triethyl silyl chloride (3.6 .mL,
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L, 0.28 mmol ) and di-tert-butyl-dicarbonate (1.03 g,

4.7 mmol ) are added, wunder stirring and argon stream

After 8 hours, further 1-nmethyl-im dazole 5 (16.0 L,

0.20 mmol ) is added. The sol uti 0 is left at 25C for

24 hours, then solvent is evaporated off under

reduced pressure. The oily residue is dissolved in a

21.4 moetlpAey wg) endrNxmerleyl{thddavolle 40073 efl, 34.2e&{bhr4 eq) are

about 16 hours. The precipitate is fil tered washed

dissadlved peanhpdrarsdmdth ydeind ohtpride (25 hil g Tife sélutioa is left under

title product. Chromatography of nother |iquors

dirfiogdord .36 dtuophetendpdratyreother guersthedSh YRarefully pouring it in

n-hexane/ Et OAc, 1.5:1.0). 1.24 g of product are

a BM éﬁ@fHSQMaﬂmEUOQ 1281minolTheosgfreoysapbase s r&fedbedly extracted

1.05, CHC 3{ IR (CDA 3, cm1): 3483, 1731, 1676,

‘IEV]DCMZ@X 0 pINvend GmOc@mbinal Meganic phaseslagOwashedMith brine
22 (s, 3H, M), 1.47 (s, 9H 3Me), 1.76 (s, 3H,

(%)20 mL) 9The ierganic piiaseds dried-oyer sodtum 3plfatd 4nd thi solvent is

J3 =2.0 Hz), 1.92 (b, 1H 15 OH), 2.17 (s, 3H M),

62’ apgre(tgd offito igye 427 g)ot she 2itle Mduce velichnis used dhectly in the

=7.2 Hz, J2 = 14.8 Hz, J3 = 9.5 Hz), 2.66 (d,
sllihseqpqu stqp withpg ﬂngher pglrgchz(ttpn IMip.: H-lﬂéiC J[‘L:C:LQHGX AcOEt
4. 09

1leB,f=@ 3. gaHoNMJ? (ZQOMH(Zd Clpcm %mzas W6t (on cﬁleSl, -CH3), 0.90-

4,94 = 2.0 Hz), 5.39 (m

qoRt f—f%’g 3508 L), DaTLsy o, |—1z7) Ms), 6727 tﬂS Pt 620Me), 1.69

<?$%J8§M%>$1§%)%9%4%nﬁffm Hy 5@1003% 35@,4?&1\49)42(21 (s, 3H, 10-
dae) 225°6, L 3%35’9214%3 55 by, §Ha6 1), A617(Aby, 3. 144,
19319, J768. o w03 4 T8 0. Q0-H 44T (00751087 70, 181, 7
A0 70l S S5 0l 28 g1, 1 1080
P950 ST, P B 5! DRSBTS k141 2. B
chl orE' g%‘”%i m., 14 21 4 mol , 2. 5 eq) and
N- nme rdazole (2.73 ni, 34.3 mmol, 4 eq) are
Sor udiagearigd, TR R OB p BRI or °1 570 & Tobm |
tenmpef abififon tolf'eﬁB%léepf %gol?a)éc%aﬁelfﬂj (by14‘b°ﬁf iO% irrtlmiois in THF
(1.8 mL) and DMPU (0.8 mL) is added in 2 minutes to a éuspension of
potassium tert-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,O and extracted with 10 ml of a NH,Cl aqueous
saturated solution. The organic phases are .washed three times with water,

dried, filtered and evaporated under reduced pressure. Chromatography of the
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a 2M>NaHSO4 solution (25 nmL). The aqueous phase is
repeatedly extracted 5 with DCM (2x10 nL) and the
conmbi ned organi c phases are washed with brine (2x20
m.). The organic phase is dri ed1$ver sodi um sul fate
and the solvent is evaporated off to give 4.7 g of
the title product which is used directly in the
revidse b, rshepand/EHde, fluf:dHey afords 0 80 160.10 mmol, 50%) of
212C. TLC. cHex-AcOEt 1;1, Rf=0.57. 'H NWR (200 M1z,
thepdith) prestucts dRo (KB r( em b, 2%76,0R055, 6.188, 1034, 9270t .'H-NMR
J=8.4, 9H CH2CH3), 1. Zlgils, 3H, 17- l\/bé, 1.27 (s,
(ERCL1 6400 Hz): 5 104, (s3BH, Mehe).221(s83H1 Me), (In47 {4, 9H, 3Me),
6-H), 2.20 (s, 3H 18-M2), 2.21 (s, 3H,_ 10- OAc), 2.25
1¢&l (%r-?r,HANb&c)\-P@(msllzl., -Om/ 1 72-G6Hg) J> z H).8(Bg/; 2H4.0 Hz),
14-H), 3.93 éd J=6.6, 1H, 3-H%$, 4. 25 SAB%,&ZH, ] _
251 (9, 3H, Bhe)( del0 (s=2dieMey. 8,241, 3H, Me), 2.694(mqlH, Ho-6, J; =
J=7.7, 1 H 5H, 572 (d, J=7.0, | H 2-H§, 6.61@_(15
TiHz ol 9-e9H7, fp=( ](_‘}-OJL-IS).,23,-12‘I—£S’ Bz}l QH43 (38, (= H-3, 6.8
ot 5 A o b 5 b O G o o,
%4 Tttt BRRULD. T'—T'Lz;b?@%;‘%a%—w?eﬁ%mnﬁﬁii al HgH-T, 7=
' f 0] [ - [ .06
i TRE RN LR L g TR
Tobddlg T%%cjr’ﬂbn?&ﬁ@&-ifft‘??% 31 4 aambs A4 (8: 28y arom)
[ ' -, 7BC A
RVt g@%@ﬂaﬁm%&@-Séhﬁfﬁ%@@, -%25292_2%7.?@‘539;, 337,
i fi 0. 1.0
43?322%5%,61%%9;%%%! %5%%%72% D5 B oty Aiesds. 837,
0 q . , ,
GG L MR SRR g frog. 1900
B LIRS0 A T PR o1 . 5,
kI + :
NPhET8 0 SgPer AL Ry sACuREd B e
n-he%@%, 1.7:1.0) affords 0.080 g (0.10 nmol,

50% title product. IR (KBr, cm1): 2976,
1. 0 g e 1) A Gopatbdfii P, Jalfy) o 13-B-C1p-
tél&&e%ﬁ%)?ﬁg)é@zﬁ%ﬁ)@%@131-li'et&!££5c%n]in: 2.0 Hz, J2

A solution of 7-Boc-13-ketobaccatin III (0.03 g, 0.04 mmol) in THF
(0.7 mL) and HMPA (0.2 mL) is added in 2 minutes to a suspension of

potassium tert-butoxide (0.013 g, 0.04 mmol) in anhydrous THF (0.7 mL) at -

- 75°C, under nitrogen stream and strong stirring. After 15 min, 0.013 g (0.07

mmol) of tosylazide dissolved in 0.2 ml of THF are added in two minutes at -
75°C. After two hours, and after temperature has raised to -50°C, the reaction
is quenched by addition of 5.0 ml of a NH,C] saturated solution. Temperature
is slowly raised to 20°C and the reaction mixture is diluted with 3.0 ml of
Et,O and extracted with 6.0 ml of a NH,Cl aqueous saturated solution. The

organic phases are washed three times with water, dried, filtered and
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5 2.19 (s, 3H M), 2.20 (s, 3H M), 2.24 (s, 3H,
M), 2.62 (m 1H, Ha-6, J, = 7.2 Hz, J2 = 9.6 Hz, J3

= 14.0 Hz), 3.11 (s, 1 H OH) 398(d, | H H3, 6.8

He), 4.24 (d, 1 H H20, J =8.4H), 426 (s, 1H,

H14), 4.33 (d, 1 H H20, J = @4 Hz), 4.93 (d, | H,

H5 J1=20H, J2=29.6H), 537 (m 1H H7, Ji=
evapsried wiktler redfced pre&usd Cirorhtoddaghy bfthe. &skije (SiO,, n-
6. 56 % 1H, H10), 7.48 10 7.52 (m 2H, arom,

hex@oe t&Mérd [7:HO) afﬁmr)is 08082 ¢8(00B0 (winoRH5 %) ofi)7-Boc-14-diazo-
13C-NMVR (CDA 3, 100 MHz): 10.8, 14.4, 19.2, 20.09,
IBtketobagcain 33. 18] 3and, 4331- momensmmonﬁﬁrazeﬁ&l# Boc-13-
72.5, 74.4, 75.5, 75.8, 76.1, 81.0, 83.5, 83.7,
lmgbaccamglllz(o 036 0.0. (12&11111101,3}33%) at523:3, mib&ﬁreBof tautomers.
165.4, 168.2, 170.0, 196.6, 199.8. Anal. Calc

C36HAANERe:- 7 B osd 35@robycdntty IIIFARNEK BrCems9: 8500K8100, 2982,
585 15 MB me_725.1 (M- calc C36H43NBOL3 725.7),

2985, 209570784, BRI 63 % 12424 Hr DIMRBEED CBs, KOOOMAEZ)a i = 1.23 (s,

11 and 14-
3 Minedd E)“ny'ﬂh E’Iﬁézérﬂyﬁ (s3- %csm)kémoemad{,i Me)] 1.92 (m, 1H,
S Iutlon of 7-Boc- 13-ketobaccatin Ill (0.03 g, 0.04

Wi 1THEZ, 20 % 0B Mz) Jarml 1A0PHZ).02 2 8nfs) 36 Medie?l 19 (s, 3H,
in 2 mnutes to a suspenS| on of pOt assi um
Meg».t2-Bdt(6xPHe N10).02:83 dm,ol 4 Hetrbh Y, =6 &nHydd pes8 OHEzZ, J; = 14.0

75C, under nltroaen stream and strong

Ié%wr%éd bH; E-316.4H7). 406161 H.0He20, Jvadl-4 H), 4.36 (d, 1H, H-
e A I U SRS RS e 50 810, 5.41 (mr TH, H-7,
JooRBrChzy mid Pl gfssscobsfa? BF3eJ A Hza: 630 & 1H, H-10),
f%%?‘%%ﬁnﬁﬁp”av@ G &P M b 50 314088 (dn@H, arom);
SITMR AL, SMes, higeﬁ‘%ﬁe"i‘&zzeﬁéﬁof%%eia%f%ess3 5, 43.0,
4}@&1’30%6;;%55 Urgg7 f”bﬁg @Pap f7§§ap§@2’|’ dg%%?sgfb@ 128.3,
2, L 1307, B L 340 ol St RoP A R4 TR41, 2009,
Al R flaRiB s G A B %Zé%wf 8504t g5 P5. MS m2
[iveaus %&%@ i %"%ng@o%"é@&é B4y Bool- (et obaceatin

14-/3-(1-p-toluenesulfonyl)trlaze_nyl-7-Boc-13-ketobaccatm 11
'H-NMR (CDCls, 400 MHz, 21°C): & = 1.26 (s, 3H, Me), 1.29 (s, 3H, Me),
1.43 (s, 9H, 3Me, minor), 1.46 (b, 9H, 3Me, major), 1.54 (s, 3H, Me), 1.67 (s,
3H, Me), 1.85 (m, 1H, HB-6, J; = 1.5 Hz, J, = 10.0 Hz, J; = 14.0 Hz), 2.05-
2.18 (b, 9H, 3Me), 2.86 (m, 1H, Ho-6, J, = 7.0 Hz, J, = 8.0 Hz, J; = 14.0 Hz),
3.98 (d,1H, H-3, J = 11.0 Hz, minor), 4.10 (d, 1H, H-3, J = 10.8 Hz, major),
4.39 (d, 1H, H-20, J = 8.4 Hz), 4.61 (d, 1H, H-20, J = 8.4 Hz), 4.87 (s, 1H),
4.95(d, 1H, H-5, J, = 1.5 Hz, J, = 8.0 Hz), 5.34 (s, 1H), 5.51 (m, 1H, H-7, J,=
10.8 Hz, J, = 7.0 Hz), 5.78-5.88 (m, 1H, H-2, major, J = 10.8 Hz and 1H, H-2,
minor), 6.42-6.46 (b, 1H, H-10, major), 6.46-6.50 (b, 1H, H-10, minor), 7.28-
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2935, 2095, 1734, 1656, 1633, 1272; 1H NMR (CDd 3, 400
MHz): 6 = 1.23 (s, 3H, M), 1.31 (s, 3H, M), 1.48

(s, 9H, 3Me), 1.77 (s, 3H, I\/E) 1.92 (m 1H,~ H(3-86,

J = 1.5 Hz, J, = 10.8 Hz, =}4.0 Hz), 2.18 (s, 3H

Me), 2.19 (s, 3H M), 2. 22 (s173H Me). 2.63 (m 1H,

Ha-6, JI = 6.8 Hz, J2 = 8.0 Hz, J3 = 14.0 10 Hz), 4.04

782 (i, RH Ham . A48K).54 4n)82 ol ardmb), 71622D.68)(% B darom), 7.79-
Hz), 4.36 (d, 1H, H 20, J = 8.4 Hz), 4.95 (d, | H,

85 (m) 2H; atom)HR.,2638.30 @, CHzdronB. 41 (m 1 H, H7, JI
=1.0.8 Hz, J2 = 6.8 Hz), 5.85 (d, 1H H2, J =17.2

Hz), BxaB@pless 1H, H 10), 7.48-7.54 (m 2H, arom,
7.62-7.68 (m1H, arom, 8.40-8.80 (d, 2H, aron;

13C NMR-410D00 T - Bb@@lMRz)obﬂﬁcalm IM 4, 18.7, 21.0,

27.9, 32.9, 33.5, 43.0, 15 46.1, 56.6, 654 73.7,

74. 5,A 361L13_ti0r76f 3.04% 50.080n14n0183)f514f842tﬁo-]22808-,13-ketobaccatin
129.1,130.4, 134.5, 141.1, 145.7, 152.5, 167.3, 168. 3,

[Il7m 4,5 p8l40fl 7:2@oe@nitridnavateCal caddedowathNa @13: g G0.05 mmol) of
60.84; H 5.96. Found : C, 60.71; H 5.95 M nz
tripbenylphwsphined Afer a3eH4mzO1Be7 16acTion 68iKtare 6 Oc@ncentrated

Uf%éﬂ(l -gduesdie pesssurony Chromaragigphy - Bdc- 8 keedae c45i0,, n-
n11l; 20 1H NVR (CDC13, 400 MHz, 21C): S = 1.26 (s,
hgpqanqg/@topgc 2194(130) gy@ldw@)024 £ @30} gnmgl—] TB%8, ofnlihndnl)l¢ product.
I§H(KBE) cmgl )8535(0@ 31@b @%)536 29§0(&7265 IHZS) T34, 1U)(%) 'H-NMR
Cz} 2. 05- 218(1 9H, 3Me), 286§m 1
(Q,D%~ é,OOJM&z)?. 89S, jsﬁ M@)o ﬁzs (SL33H Mep Hz1)8 9H, 3Me),
3.8(d,IH,H-3J or), 4.10 (d
1184 (s 35k, b4 rnaler)HMm =B I0H7 dre 1980820 e 14.4 Ha),
231%5'2 . M. 2 M, 227 6 )] ehabH docs, J, =
?122%983{ it =14 1 338 Quaguivolid tons, 6.4
10 46- 6.
Pi%q”%h%%? ﬁﬁn?ﬂéﬁ Vs 42 o3 () PRy o 269 ), 4.94 (@,
7.6 o or
$1.35:5 785 %nnln ?H’?;?Q?QH 73, 56‘08?%0(‘2% gh ghjg. Hz, J; =72
1 b 1)
*E%?r %‘@r@ofﬁ'@( g‘éIQg (T. %@Bﬁ%\%&ﬁ YEPPACHID)! 742750 (m, 2m,

dadon b1 B35dtl; (R ARERE o 05018 2Rl besthiiqnal. Calc

.(936H45N013: C. 61.79; H. 6.48. Found : C, 61.89; H, 6.42.

Example 6
148B-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 52mlofa
1.0 M solution of potassium terr-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-slowiy at the same tempefature. 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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tri phenyl phosphine. After two hours the reaction

m xture is concentrated under reduced pressure.

Chr omat ogr aphy of the residue (Si 2, n- hexane/ Et OAc,
1.4:1.0) yields 0.024 g (0.03 I, 719% of the title
product. 10 IR (KBr, cm'): 3500-3100, 3053, 2960,

1726, 1478, 1434, 1090; 'H- NMR (CDCl 3, 400 MHz): 0.89
tk(q:,rea(guonwg)xtun_e podilsted3mithvE) mllofaBt,(s andldxtramted with 50 ml of
|(r|@ 3H, Me), 1.98 (m 1H, HB-6, J, = 2.1 Hz, J2 =
a 11@HgC qugcgls:sqmraqtemzs)oluthn 1’Jih¢ ggsvﬂH,ngMﬂ)Oanm pzbas{&s are washed

3H M) 22286 3H M), 2.61 (m 1H, Ha-6, J,
threg tmes yath-Hg dmed fgt&redzamﬂ ¢pncengratsi (lgdeﬂrdd,uced pressure.
Cl4-H), 4.01 (d, 1H, H3, 6.4 15 Hz), 4.26 (d, 1H,
Clhrgmatqgraphy40ﬁ|zt)he ICSQUGd(SlﬁH Hlmanﬂ/Ei%dEHQ 1.8:0.7:0.4)
= Hz
affoHis |(l|_172 @LSlmngolHZ%%?of rheztltlﬂzgrodgcgel dKB_gH CII(I "1 3600-
515 é? 25?31 %i 7.44-7.50 (m
3380, 2 Qm%8787 3 167330( n11317+Q 1%3§n)H MR8((1@C(11:I 402HMHZ) o=
Cal ¢ C36H45NQOL3: C,
Opshim: 6 BH300.93 (B, 95 S¥lek bl . OH, Me). 127 5. 34, Me)
8- a 7-TES- 13- ket o ccatlnIIIAsqutlon 40
1§ %6 QHme) b1 70meehs Bik: Sbacbati 47 10 s Juic 14.2 Ha),
f. TH . of er nitrogen strea
2900 0 Hed; 52 CopHh Me) o2 Bodsr el MEor2 pbtEoi ala-6, J; =
ter.t - Qut oxi [ 7 m _nut es_and 25
6\hHer aeradiec ot il ﬁg?-a Wt 40916, i, Q57686 (8. WinoyJ = 6.7
y di E is adde
5, SNEA P eS il B B Pl b398 . 120,
ter h 0 es by i.tion 0
-‘%833% §o 48 ddeh. B R R 7 debannSteoldh . v =
At h fter 2 S 8
28 o Setidre i i i %{h 85 HDoh B solBhH-10), 7.47-
Cc K4 d 13
solE ftozerifEJI esuml ﬁé Nﬂ g(brﬂgfsggﬁagzﬁmgiﬁﬁeﬁ arom); ~C-
e s t Oc dr r gd oRc
MRS fCPSH%’}Cé@b 5.8, ‘7% | da Sohd or Eé?d LD, 374
| E / @) 7: a
tex P LB D e TP ki ke s ka0 1202
1801 Ng&%'sgﬂoggsﬁéfés 3% b Fsdbod 1. 513%&2; 1238 Cale.
CYRANGD,, SEC, 3866 11,06 685 Forliu M) 59187 7H( §: 79°"Ms'\’8)w) 740.0
(M" calc. C37H4N;30,,Si 739.9), 700.2, 621.0, 242.3.
Example 7
14-diazo-7-TES-13-ketobaccatin III and 14B8-(1-p-
toluenesulfonyl)triazenyl-7-TES-13-ketobaccatin II1
A solution of 0.22 g (0.32 mmol) of 7-TES-13-ketobaccatin IIT in 3.5
ml of THF and 0.6 m]l of DMPU is slowly added, under strong stirring, with
0.8 mlof 2 1.0 M solution of potassium ters-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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1.72 (s, 3H, M), 1.91 (m 1H, HB-6, Jl = 2.2 Hz, J, =

10.7 Hz, J3 = 14.2 Hz), 2.19 (s, 3H, M), 2.22 (s,

3H, M), 2.25 (s, 3H, I\/E) 2.54 (m 1H, Ha-6, J, = 10

6.7 Hz, J2 = 9.7 Hz, :1421-5) 3.09 (s, 1 H,

3.86 (d, 1 H H3 J=67 H)74 24 (d, 1H H20, J

= 8.6 Hz), 4.25 (s, 1H CHN3), 4.33 (d, |H H20, J =

sgtugated) solnries. (Tmmneral;urem br]QLth'IIOt0729|2C Jize :reﬁct‘k’orh-lzjuxture is

4.92 (d, 1 H HS5, J, = 2.0 H, J2 =9.5 Hz), 5.82

d(l@tedmltw ml of Et) Qnélze)’ﬁtr agt&BwWith 21k ofINI)C! aqubus saturated

7.53 (m 2H, arom, 7.60-7. gm{ém 1H, arom, 8.02-8.04

sptution Ther grgamqma;@s aAvRVA Shreeodmpsizyith HL), drigd, filtered

10.1, 14.4, 19.4, 21.2 22.1, 34.0, 37.4, 43.4,

ang qon@t)@te@5urgder72e®ce¢2p3essuse 5Ch15rr@tog7r@p13y eii Be residue

129.0, 129.2, 129.9, 134.0, 138.2, 155.4,

(&@z 3-hasanedEtQ4g, 8, 1:1d8 affords) §92040.13aamnl, 40%) of 7-TES-
C37HA9N3OL1 Si: C, 60.06; H 6.68. Found : C, 59.87

13- kego7id- dm%h&qcamﬂd agdvi0.062 cg (64 Haomeb123%) of 7-TES-13-

739. QQ 700. 2, 621.0, 242.3. 20 Example 7

ketn-dARAd -mlqlﬁsnfgulﬁ@@ﬂbﬁmﬁpvhbawatama111a4s8a- (allt@merlc mlxture

tolu quon trlazenl 7-TES- 13- ket obaccatin
o uitehiasr T sk} grog%wﬁﬂﬁn)ug,f IR (KBr. em : 5600-3100, 2956,

268 1o, 51,9@?235‘;‘3 adah Izl ol ncl 4 Miren's = 0.7
B St AR B LT o5, 1, e, 165
§él§dar§§° 1 a8 G Tar 3%@63‘@}2@’ Kilielis 142 Ha), 216
83’&@,%%@? ﬁlﬁoﬁfew”%tﬁﬁ,t% %é' i Winees, 7, = 67
3y TR P TS AR 1
2B 7% RIS $ish, g-asf%ﬁzﬁ%@? Hebiio= 105 Hz,
2L@Zﬁ%ﬁf@gmaaﬁ&gﬂgas%ze@ TR 55t 2 =
75?8@685?)3&13 el ,Arg%}@z.ﬁ@(_r&‘zg—f ’arc‘?‘m},: 71.5827.%Ef(% (ﬁ{ arom),
1133- q)'(%“%gsa@hﬁa“@ﬁﬂm'(bﬁ&? O dPr1dz{:05 97 8°ho.4, 14.4,
e el o o 4 s mgsmi bl . 7
8bld, 84 (£8f 7 cimsly: 13640 $389, 2958; 1343, 140.4, 146.4, 167.0,
168.9, 170.3, 183.9, 200.6. Anal. Calc Ci;H4sN,0,,Si: C, 61.31; H, 6.67.
Found : C, 61.39; H, 6.75.
14f3-(1-p-toluenesulfonyl)triazenyl-7-TES-13-ketobaccatin III: IR (KBr,
cm™): 3600-3100, 2957, 1728, 1625, 1615; "H-NMR (CDCl;, 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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2881, 2098, 1727, 1629, 1370, 1270; 'H NWR (CDC 3, 400
MHz): S =0.57 10 (m 6H 3 CH,), 0.91 (m 9H, 3M),

1.26 (s, 3H M), 1.28 (s, 3H M), 1.65 (s, 3H, M),

1.85 (m 1H HB-6, J1 = 2.2 Hz 2 =10.7 Hz, J3 =

14.2 Hz), 2.16 (s, 3H M), (s, 3H M), 2.21

(s, 3H, M), 2.53 (m 1H, Ha6 J1 = 6.7 Hz, J2 =9.7
Hz,8.8Hz), 4462 (81 H, 31-29, (d; 818HHAE 3,78(1w, 6HS HHZ), J,4.1078 Hz, J,
(d, 1H H 20, J = 8.2 Hz), 4.33 (d, 1H H20, J = 8.2

+6).3 Hz) .86 (s1HH,HH714)) 494 d5 1, H15, J2 =38 Hziz),,= 9.5 Hz),
4.92 (d, 1H, H5, J1 = 2.2 Hz, J2 = 9.7 Hz), 5.84 (d,
5.42-380,(by 1H, NI, 8280 (&, 5H, (H-2,1H= H0.80Wz),76 68-4.750(b, 1H, H-
(m 2H, aronm), 7.59-7.62 (ml| H arom, 8.10-8.20 (d,

1, E26r.30160 VR acna),3,46:0050Mn),: 25, 7arom)2, 7.58-2.60 (m 1H,
14.4, 18.9, 21.2, 22.0, 33.1, 37.4, 43.0, 45.9, 59.1,

B9y, 77889.874d02Hzcar0m)7@®.54-8798 5d, 250, sron®4. 3C-NMR (CDCls,
127.7, 128.3, 129.0, 130.2, 130.4, 134.3, 140.4,

105 Mt z) 69legant cespgnees 0f tha,majgs. gytopddr. s ARa(3. CH,, minor),
Cal ¢ C37H48N2011Si: C, 61.31; H 6.67. Found : C,

1. 3oCH4, majps), 1.04f (3 Me,pmmor) 7.1 (3 Me, major), 9.1, 20.8, 21.7,

t ol uenesul fonyl )tri azenyl - 7- TES- 13- ket obaccatin I11:

2]1R8 R@A 26;5} 3y:5,3600- iicﬁ) 749574.8728,3, 7828, 846315126.6, 127.5,
H- g 400 MHz, 60 C; rel evant resonances at:
8:501% . 1&”49%*1112%4 1309} 304, 6D QHbel Iy, 964 BMS.5, 170.7,

25 1. % 3H, Me), 1.44 (s, 3H, M), 1.45 (s, 3H,

%@2 1039 (m 1H H6, J1 = 3.3 Hz, J2 = 10.8 Hz, J3

= 2.06-2.10 (b, 3H, M), 2.10-2.14 (b, 3H,

I\/le), . 8 (b, 3H, M), 2.39-2.44 (b, 3H, M),

2.58 , J2 = 9.5 Hz, J3 =

13. 9 g%gaﬂg&b%%ﬁat&mmrm) 4.35 (d, 1H, H 20,

20

(m A Igo?tﬁ_lqn Sadeg 603 mmbh) b 48 Azido-1 BB} k- Kefgbaccatin

fishe A id St Bt L4y o
sgpbfwﬁyzm«r@e RATRPIE N
R B
HeptEd B JaalB, TP poefl peicrhho 6%*%@%}%? IS with 15
b fiakbyl, Tihgoleady dhadile 853 sfiferdyadis Bvaporatea
o %d%%% ér,es%%%. ;Z,hrgﬁfsn%ggra]p%lgf Jt &2 She (8735, %-hexane/EtOAC,

1
2.1:1.0) affords 0.33 g (0.44 mmol, 70%) of the title product. IR (KBr, cm™):

3600-3300, 2956, 2881, 2112, 1728, 1371, 1233; 'H-NMR (CDCl;, 400 MHz):
& = 0.59 (m, 6H, 3 CH,), 0.93 (m, 9H, 3Me), 0.98 (s, 3H, Me), 1.24 (s, 3H,
Me), 1.71 (s, 3H, Me), 1.90 (m, 1H, HB-6, J, = 2.1 Hz, J, = 10.7 Hz, J; = 14.2
Hz), 2.18 (s, 3H, Me), 2.20 (m, 3H, Me), 2.34 (s, 3H, Me), 2.53 (m, 1H, Ha-6,
J;=6.6 Hz, J,=9.7 Hz, J; = 14.2 Hz), 2.82 (b, 1H, OH), 3.00 (s, 1 H, OH),
3.82 (d, 1H, H-3,J = 7.1 Hz), 3.98 (d, 1H, CHN;, J = 7.3 Hz), 4.23 (d, 1'H, H-
20,J = 8.4 Hz), 4.33 (d, 1H, H-20, J = 8.4 Hz), 4.46 (m, llH, H-7, J,= 10.4 Hz,
J2»=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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Il A solution of 0.46 g (0.63 mml) of

14- azi do- 7- TES- 13- ketobaccatin I1l in 0.7.m of THE

and 12 m of ethanol is added \.f.\%fh 0.47 g (12.5 mol)

of 15 sodi um borohydride in s portions at -40C

and under strong stirring. Tenperature spontaneously
5¢83 éés1to H28Q =At leHz), 6ahis(s,t1Hé, Hea0j),i DA4+5.50 (m, 2H, arom),

uenched by addition of 2 m of acetic aci d and

&a 740t dih tiHl earoimes.0f 41 16d, BH, ofircenhy !’ G:O&BVIR €CDCl;, 100

The organi c phases are dried, filtered and evaporated
MHagrS %eatﬁce]d) fr £52ur2d..3 (AR dm0oRyr 2p by 36f1, t?ﬁ/'eS,c43u3e 46.8, 59.0,

_%I , _Nn-hexane/Et OAc, 20 2.1:1.0) affords 0.33

6BR. 42 farth .6, 709, 3.7t 6.6.i16.8, Pt Sd8et3, 178.8KBRY. 4cm31))1 133.8,
3600- 3300, 2956, 2881, 2112, 1728, 1371, 1233; 1H NMR
18¢53c1130. %otﬁﬁv&z)@ 45170g4,520 . AGR). GalcHE),HONa® ,($i: C, 59.90;

9H, 3Me) 9865 3K, M), 1.24 (s, 3 W), 171
H(§9%H?0tm9 C16001G;bl, 6189.H-6, J1 = 2.1 Hz, J, = 10.7
Hz = 14.2 Hz), 2.18 (s, 3H M), 2.20 (m 3H,

Nej_g_rsw_%_& 3H I\/b) 2.53 (m 1H, Ha-6, 25 J, = 6.6
2.82 (b, | H,

' 4.2
3 001§5[N Jqu-NgQ,Q 431192etp@xyigpzy-h¢ene]) B- 1$0bu8]zl_2505ermoyl]

3,98 (4. H OB J = 7.3 tz), 4.23 (d, 1H H 20, J
1 Bsazzldplz'é TEkSé@CeatmlHI H-20 J = 8.4 Hz) 4.46 (m

1 BT 1= 10.4 He Hz) | 1H C

15 A sobitiqn. af LOMTE 3, £04% ol j»r?g NikyN.O-2.4-
dl%&‘é‘?)?yg?éwllfle%)xﬁ:ﬁbs%bmgylgﬁogﬁs]fnyz a?l%gn%l@(zls etﬁtqhene cooled to
ofoy agded bnder niifieen et b stiming, withb08 £ b1 & mmol) of 7-

T%’-%ZLB 37'cg)’-b;%a§m gl? 2) Oégég 80 1§grgn§)1) %9§1£yzg)§gxil705ar€odum1de
B8P0 Ftds, AR i L8 S GBPAES s 0005 &
(92 Renbr oo P Shes BIRRRI B SRR S 01 Ak L Pt 838 gesction
mg?ﬁ%é c]oo e%l4 %g%nﬁﬂpe)rgg: ellzx%_igt geatlg (l?l L}Nas?led %hree tihes 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: & = 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, Ha-6, J, =
6.8 Hz, J, = 9.6 Hz, J; = 14.0 Hz), 3.83 (d, 1H, H-3), 3.83 (s, 3H, OMe), 3.87
(s, 3H, OMe), 4.04 (d, 1H, H-14, J = 8.8 Hz), 4.24 (d, 1H, H-20, J = 8.0 Hz),
4.32 (d, 1H, H-20), 4.94 (m, 1H, H-5), 5.88 (d, 1H, H-2, J = 7.6 Hz), 6.25 (d,
1H, H-13, J = 8.8 Hz), 7.44-7.50 (m, 2H, arom), 7.58-7.62 (m 1H, arom), 8.07-

8.1 (d, 2H, arom). Anal. Calc. CsgHgN,O,Si: C, 61-.47; H, 7.11. Found : C,
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di met hoxybenzyl i dene) - 13-i sobutyl i soserine acid in 5
m of toluene, cooled to OC, is added under nitrogen
streamand stirring, with 0.08 g (0.11 mmol) of 7-
TES- 1413- azi do- baccatin |11, O.Qf g (0.18 mml) of

di cycl ohexyl carbodiimde (DCC),70.01 g (0.12 nmol) of
di net hyl am nopyri di ne (DMAP), and O. 003 g 15 (0.02
6N, H.0f.34%- t ol uenesul fonic acid (PTSA). After 1 hour a
70C the reaction mxture is cooled and filtered and

t he Earmple d0washed three tines with dichl orormet hane;
t he conbi ned organi c phases are subsequently
evapd3{NeBocobdsebutdiseseripoybsidB-a Odrm?tC@gmaHHy of
the reaction crude (Si 2, n- hexane/ Et QAc, 2.2:1.0)

af f oAdsselugea gof 0.0o880 mol (0.97 o4 mamol) heot i ﬂBe[N Boc-N,0-(2,4-

product. 20 |R (KBr cml 3491, 2957, 2111, 1731,
dareikhoxyéeezyl_i_@ew)- -mtmizy m@moylh@éﬁquqloﬁemsahaccatm I
nances at: 6H, 3 0.93
imgaml of f.cqt:pn(lgllegqqd 3@)1 oflpqumﬁ isradadp A 026, Wit 0o mL (0.1
J2 = L, 2. 11
ng_lz/ﬂg f1 wbs,%te) Q? ggd(%ﬂu@qlp amg pygldggg (,ﬁftelmallg_gn dour, the
= 14.0 Hz) 83 (d, 1H
tq.qugahgregg t(rguogHto &? A§teg7thzge @gur%ﬁle w10n415(g4lenched by
&ahtlon of gzm gf alﬂﬁdﬁ}uragpcbgg](u&\%nlgﬂi gl;(kg)%gtegl\]@éee( almes with
87%4(%%@]% 1711?4,“&%% Pgaﬁ.e%sarﬁ BAsp 1&1{%_&%% R Cuso,
o st e G s e gt

10 . . ) .
PESSPRE- Bo L. i?&Bm%i srBE‘étt“?%oy‘Fr)“df48(cH§§‘b18eﬁac’@at il ml of

I1,), A _sol uti n of

d!l_céllf)'f\(l)-% thaR'e i dged @%% & (v t?%) ml bt a 0.1 M solution of acetyl
cﬂloﬁ?@rgﬁcca&ﬁ%&ﬁo SPALTER S B G 8 fon o

nfl,oFH Y aatﬁé’)@f‘g?d%?t%‘“%c&gﬁ%&agﬁe&#% i dye dried,
ffl?éréd a??wee ohﬂ‘éd fAmer x%s?ﬁx%ug('gﬁrg%g%t%g%phy (Si0,, n-

ter OUfS € reac |on S qguenc

hedhd/EpDAX oM oP Re 'd‘l(% gﬂ%@g%ﬁfoISQ%)i 8f|‘_ tR0itle product.

extracted three 11

LRSS SIS, 357 A9 T4 Do QYRR (cocr,
4©M6}H@rzé}FSCL Breef:, 6REUWAE), 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 sz, 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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pressure. The resulting reaction crude (dissolved in

1.5 mM of dichloronethane) is added at OCwith 0.7 ni

of a 0.1 Msolution of acetyl <chloride in MeOH After
three hours the reaction is quegghed by addition of 3

15 mM of a NHACQ aqueous saturateéd sol ution. The

organi c phases are dried, filtered, and evaporated

22031622 .7 B @ 3pT X5 01 7. 1CH2806R3 D 4Pt8; 4335,C85.3n52.0, 59.0, 65.5,
hexane/ Et OAc, 1.0:1.2) yields 0.04 g (0.05 mmol, 70%

733t e 1t i7dlL& Pr.6dad6ts, 7.8 (RBS,, 8@.6y B) 6,363, 128.90,129.1, 130.1,
1734, 1636, 1373, 1242, 1048; 'H-NWR (CDC 3, 400

18829,: 1B49,01367.1(t1566Y, 1888),, 170.09 {(Al,.13H73M)202.92Mnal. Calc.

éb 3H, Me), 1.38-1.4 20 (br s., -11H), 1.68-1.74 (m
bHsj-N@n)Sl C, 12. &, H3H34MFpund. 88 62, 363lH ™M, 1.91

(m 1 H HB6, JI =2.3 H, J2 =10.7 Hz, J3 = 14.8

Hz) , Exampledl 3H, Me), 2.43 (s, 3H M), 2.46-2.52
(b, 1H, m 1H H(x-6, JI = 6.6 Hz, J2 = 9.6

Hz, Jéﬂzalmng-ﬂ-ﬂ)Eé :13?16et(0dbacmtmm:l J =7.1 Hz), 3.85

(d, 1H, , 404éjd 1H, H14, J = 8.8 Hz), 4.08 (m

| H, %glgtlomoﬁé)(@ QMllmgml)\pf—légi-azﬂebpﬂ -S4 33ketobaccatin

1(41d 1H, H20), 4.39 (m 1H, H7), 4.72 (d, 1H H?2"),

I g183(2,ﬁn11cp§ ammgetogyltrlle/vgatgr 1%/1 mixed g)lgtlpn)ls asldsa \ytth 0.03 g
% 6. 07& 1H H 13, J = Hz) ,

@ 128m(%01) 1>|f| trlﬂhmyl,p ws @e(rmacgw iscopled at. 55’81, 2ngfter 18

(m 1H, arom 1 ror&) 13C NWR

h@éﬁci% evmeraw&)undfo r@dqud @regsprg mOmzzog;apm o;f the residue

g g /éé; 27.1, 28.6, 35

( 5313 n-ggxne/EE04Cc/ERS, 3l 8:th 710. 3>74ff@rd579 0 g =0) 15 rrrrrrolz 97%) of

80. 8 4.5, 12 129.1, 130.1
i sitly, Progbics: TREGKBE. GBa)7 3500 90, D551 178p3 1438, 1239, 1063;

éoﬁl;@R (%EBE@ZQ@@ MHZT, by 088 s e TGH), 0-84 (&, FE Me), 0.93
5 R ] 7ok e ME b 3-heath M osbmaih 1R ) = 2.0
L R 2P s SSEPH R B, BN 221
3%#@51%5 oRonHe Ha by Pl o vh P Hiader 150 A, 357 G
BB SRR S0V B, 105498 00 (AT s i
T D 58 M B T ., 45

(d, 1H, H-5, J, = 2 Hz, J, = 9.6 Hz), 5.86 (d, 1H, H-2, J = 6.8 Hz), 6.50 (s,
1H, H-10), 7.43-7.45 (m, 2H, arom), 7.61-7.66 (m 1H, arom), 7.99-8.01 (d,
2H, arom); Anal. Calcl. C43H53sN4O,5Si: C, 59.30; H, 6.71. Found : C, 60.3; H,
7.19.

Example 12

14B-Amin0-7_-_TES-13-ket0baccatin 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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'H NVR (CDC13, 400 MHz): S = 0.58 (m 6H, 3 CH2), 0.84

(s, 3H, M), 0.93 (m 9H 3Me), 1.27 (s, 3H, M),

173 (s, 3H M), 1,90 (m 1H, HBG J1 = 2.0 15 He,

J2 = 11.2 Hz, J3 = 14.0 Hz), %% 3H, M), 2.19

(m 3H M), 2.21 (s, 3H M), 52(m1H Ha-6, J1

6.4 H, J2 =092 H, J3 =140 H), 3.57 (s, 1H

wattm)andse)snac(tqd wWith HJ anl of :dIGhB)rbnl)ethalleZ4th@dorc;bH,1c phases are

H20, J =8.8 H), 4.30 (d, 1H H20, J = 8.8 Hz),

“@Slll‘?d(ﬁlﬁl'eel Hmas withybeingodrie filgzed, snd eHappratteGandeai reduced

1H H5, J1 =2 Hz, J2 =9.6 H), 586 (d, 1H H2, J

pEegsuge. r@}lror@amreghy 461@4), nrhergine/BtQAC/ESO, (ln$ 027-|O 3) affords

aronj, 1-7.66 (m 1H, arom, 799801]&

Oak 1§ (Oﬂﬁamm@m&,ﬁ )@Is&hssmnlgwsducc IR 9 KB, ¢—m e 3842, 2955,

1Z%niﬁm5r2@ 1‘231‘355L0?@ K&t M&éﬁﬁ&al |40@4N!1_Hé)ar6&rrél 60280, 6H, 3

Cﬁi%%%%%%ﬁeﬂeﬁ Ysdac TEAMa)| 134 (6 RH.MepradBa(s, 3H,

t.-78C is th Q.13 nL (0.26 mmol) of a 1.93 M
VR FERY i (AT ATy A CIToy: 704 m'14.0.80). 2.15 (. 31
Al 1
L8l 1 505 L Bl e Sl g1
hi
% i T H%ﬁt@a&@%ﬂé@ﬂéfﬁnﬁf S sobizyy 47 E@?HEI AT), 4.23
d

@ (B30 2 a6, 107
869 i

11 B B2 B4 Bt 88, iy B2 ol L), 602 s

A e

A, P57 DRt e 2 Bl S, o,

1?6 h@&).ﬁ“’?)%zzjl%o4(gl_1.g?q’z9.§’%11 2%21 (@213‘5"% @""3173 43%, 45.4,

) 4%9"’388%‘1 783348763 .58 ke 1R 45 130 dhioge, 1342,

1%‘8?2Wx;%18£,_ gg@,(. 7. ié@.éHméégb, H7q1, 15580, 713@@3.415931. Calc.

R e S

7. SSEZ(agg%léqng, arom, 7.96-7.98 (d, 2H, ar on);
13C ,

14B-amino-7-TES-baccatin III 14,1-carbamate

A solution of 0.07 g (0.1 mmol) of 14B-amino-7-TES-13-ketobaccatin
III 14,1-carbamate in 4 ml of ethanol at -40°C is added, under stirring, with
0.056 g (1.49 mfnol) 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 148-amino-7-TES-baccatin III 14.1-

carbamate and of its 138 epimer in an o/B=62/38 ratio. Chromatography of the
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100 MHz): 5.7, 7.2, 10.4, 14.2, 19.8 21.1, 22.1, 30.1,

32.9, 37.3, 42.6, 45.4, 15 59.2, 59.3, 69.7, 72.3,

74.9, 76.3, 80.9, 84.2, 86.2, 128.4, 129.0, 129.9,

134.2, 138.9, 151.1, 155.7, 1Eé 6, 168.9, 170.1,

195.6, 199.3. Anal. Calc. INOL2Si: C, 62.13; H,

6.82. Found : C, 60.16; H, 6.89. Exanple 13

mixt@eea (5 K dy 7di¢EE>rbamthameiEt®lAcl4l,.(De(l:ﬁb baekse0 2@ A (0.06 mmol,
sol ution of 0.07 (Q.1 mol) of

64 B od rthaditie 'pE@ill¢§~ k &-DBdBc 6EDE L | #00 MHz)cdr baddBe(m, 6H, 3
in 4 mM of ethanol at -40C is added, under stirring,

Gklph 0.83 056 YHe BMe).rhbiB) (sof3K oM eim b6 dlsy dH.dMe), 1. 70 (s, 3H,
Tenperature is brought to -18C then, after 4 hours,

Matth&s (o.dH gHB16.0/ 7.9 e, kowlil0f bIZrdhy:diBaele); 2. 15 (s, 3H,
added. After 18 hours, the reaction mxture is

Mebr?eih%cﬂnbﬁfbdmem 3 9., 3HniMe}, 252 4owtil, Hei-6, 4ne 7.2 Hz, J, =
extracted with 10 m of ethyl acetate. The organic

%ﬁd‘i@s saF d 4 QirHé)d 3.66 1(bed Hd OHﬁd3e7\5aﬁbtheH Emde? 7.2 Hz), 3.98

duced pressure. 'H NVR spectrum of the residue

(8nohs H1é resOride). ot 1148, AR, b2, TESSohbizn 23 (d, TH, H-20, J
341 garbamate and of its 1313 epiner in an a/ B=62/ 38

= &t4 52) chrinehedthpiy/ ofl-t he-02Bz, dy xt 6 Hzgi 666 (m 1H, H-13),

N B3-S0 b Ot & proin 5 BH Gt €l = 460 Ho). 6.42

& B8 151001 )5 meHlswonp iy Tl B 1 v 1ep:8.01
“Srohp) “GNME Conby, 1081HEy 37, T k6, TA) 21 aig2.1, 226,

46 340 5T A 1 o s,

1758 Yafor129%) 1375y st 183 165.5 P95 3g0.3 2013,
o 0 N B e Yl

Bz 598(d,|HH—2 J =7.2 Hz), 6.42
10( 10) 7.41-7.45 (m 2H, arom, 758761

o PN b AR 125 R prrins-
- foing e Syt i g0 RS, %, S 711
125 % Tifufon S0 0188 T 150k IRH 190, Fpaq0-o

dfmBtho Ay idéne)BB-i8obdiylifosktine in 6 ml of toluene, cooled at 0°C,

is added with 0.102 g (0.14 mmol) of 7-TES-14B-amino-baccatin IIT 14,1-
carbamate, 0.06 g (0.30 mmol) of dicyclohexylcarbodiimide (DCC), 0.02 g

(0.15 mmol) of dimethylaminopyridine (DMAP), and 0.005 g (0.03 mmol) of
p-toluenesulfonic acid (PTSA), under stirring and nitrogen stream. After 2
hours at 70°C, a further 0.045 g (0.11 mmol) of N-Boc-N,0-(2,4-
dimethoxybenzylidene)-B-isobutylisoserine and 0.022 g (0.11 mmol) of DCC
are added. After a further 3 hours, the reaction is cooled and filtered. The solid
1s washed three times with dichloromethane; the combined organic phases are

subsequently concentrated under reduced pressure. Chromatography of the
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15 Exanple 14

13-[ NBoc-N, O (2, 4-di met hoxybenzyl i dene) -f 3-i sobutylis
oserinoyl]- 148-am no-7- TES-baccatin |11 _

14, 1- carbamate A solution of 0. %4 g (0.30 mml) of
N-Boc-N, O (2, 4-

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

readtiomenixaoel €8I0y, hexantIELG Aadded CM,t h060.60R6Y yiéld40.136 ¢
mol ) of 7-TES-14B-am no-baccatin |11 14,1 carbamate,
(0. 1026ngn(>0 86%nmof Yheftitl grodobexiR c(K[BnQd¢mrh)d6465)CQ)956 1735,
0.02 (0. 15 mml) of di net hyl am nopyri di ne ( DVAP),
ldhd, 036951@350 BANMRWIODG1;, 4600 Midenedal dmniesonmiabs: & = 0.58
(PTSA), under stirring and nitrogen stream After 2
(o, ACHEC,0.93 f(or,tHer 3Me)49. 75 (£. 1H, M), )2. 19 (s, 3H, Me), 2.26
N-Boc-N, O (2,4- 25
(8hi ldt h@by@eﬁﬂzyﬂm déhdjaB.i fobit 4 IHzsoker ilAd) HadJO=00L4dHz), 3.87
(0.11 Mol ) of DCC are added. After a further 3
(hodhls ONpp 3.88dsi 8H, iGMepot &2 @hd H,i Ht20.eli= Thedspl4.26 (d, 1H,
is washed three times wi th dichloronmethane; the
F-3fbi 488 (nghHi H-dhdsed. 2He), 6 Wsahudht Hy2 chrckatia), 6040-7.44
under reduced pressure Chr omat ogr aphy of the 26
(maz%ﬂ,u mrm,xl ape’-68i(ap 1 th-aremn . $8-3@9 Gi2ZH2 arom). Anal. Calc.
:0.6) yields O. 136ng (0.12 mmol, 86% of the

Qsprcé\Iq@mauc@, 62453( kBr7.1¢nFopnd 34353.3966 6.99.35,
1454, 1369, 1235; 'H NVR (CDC13, 400 MHz) rel evant
resow— o 58 (m 6H, 3 CH2), 0.93 (m 9H,
3l\/b) 1, 75 (s, l) 2.19 (s,  3H M), 26 5 (s,

N8y (N-B (BLZBCWP‘)EFY isgsesinqyl)-148-amipo- bazccatno oiE, 14,1-
J3-144Hz) 3.87 (s, 3H, OVE) 3.88 (s, 3H, Ow),
Car Qm@ae 1H, H-20 J=76Hz) 26(d 1H H-20)

7 2 ﬁz) SO%—“&‘U‘ 7044 O(lrlrf1 2$1W€£>ern mmogb 7>f6013( ,wlr,;pc -N,0-(2,4-
i oM@%é@lder@)(lggscgvgltyWOS?rlffAﬁFw},@mm@7 -§ESsbaggatin  III

1%3 EREHEATS l{qﬂoﬁmﬁwf dishlaremsyhyne ipradded; ALOHacwith; 02 ml of a
o¢ ﬁafﬁy&gﬁ @ E(Sluﬁo%ollnur%llet anoﬁ Agft%ll 34%0895 %to SngthIPe reaction

T SBSRRE SRR o a4 AR Aot e sotion
aﬂdC Qk&a&%ﬁt %Qﬁ ié %qd%fl Ach?t. Tiﬂvlet Qor%bpn%dmor%m% 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 compound. 'H-NMR (CDCl;, 400 MH2):
d = 0.97 (1, 6H, 2Me), 1.25-1.31 (b, 8H, 2Me and 2H of H-4'), 1.37 (s, 9H,
3Me), 1.69-1.72 (s, 4H, Me, H-5'), 1.78-1.96 (m, 4H, HB-6, Me), 2.25 (s, 3H,
Me), 2.33 (s, 3H, Me), 2.55 (m, 1H, Ha-6), 3.05 (d, 1H, OH, J = 6.4 Hz ), 3.76
(d, 1H, 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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0.01 Macetyl chloride solution in nmethanol. After 24

hours at 5C, the reaction mxture is quenched by

addition of 7 ml of a NHACl aqueous saturated sol ution

and extracted with 10 m of Ac . The combi ned

organi ¢ phases are subsequently’dried and

concentrated under reduced pressure. The 20 '
Tch4-Gns8 o Bidhiacom)rs.02-@at i(dp 265 498m); *C-NMR (CDCl;, 100 MHz)
n- hexane/ Et OAc/ Et 20 1: 0. 7:0.3) affords 0.06 g (0.061
relevhnt 8&Xnantes h@2t i15l4 2bApAing, 2219, W,(Q?@(SLSZS 800Q6.3, 28.7,
MHz): 0.97 (t, 6H, 2Me), 1.25-1.31 (b, 8H 2Me and 2H
30£1,H83:8) 418, 32.8,44.9H 1 3VS),8,15&8; 1122 72s1, 7310, ¥B.3, 76.4, 81.2,
H5), 1.78-1.96 (m 4H, HB-6, M), 2.25 (s, 3H, M),

- 81.B34.4, 1387, 1839, 2389, (134.QH 3444; 630.13166.4( d 641K, 1735, 202.5;

J=6.4H ), 3.76 25 (d, 1H H3, J = 7.2 Hz), 4.15

And, €alq, G HRNAD,14C, 60.58; HyB.7]. Bowdl (€, 6112; H 09,

4. 35 (d 1H, H20), 4.38 (m 1H H7), 4.73 (d, 1H,

N - HJMB:P_Q_._@HZ) 4.94 (m 1H, H5, JI = 0.8 Hz, J2

= 7.6 Hz), 6.02 (d, 1H H2, J = 7.6 Hz), 6.11 (d, 1

H, H133N-Boc-N,0-@z4-dimethogybenzylidese)-8;isabitylisoserinoyl]-

7.42-7.45 (m 2H, arom, 27 7.54-7.58 (m 1lH, arom,

78TES-348-gmine-hacaatimIIl 13C NMR (CDC13, 100 Mz)

relevant resonances: 10.2, 15.4, 21.2, 21.8, 22.9,

23. 4A gatadytiommpouniefzpaktadimm ozocharcasl & added to 42salution of

44.9, 51.8, 57.8, 58.8, 71.2, 72.1, 73.0, 75.3, 76.4,

06352 g81(8.0584. mmoips. ¥3-[N>oBog-N1Qe(204-dimstimx ybeazylidene)-B-

140 1, 156.4, 164,9, 173.5 202.5: 5 Anal. Calc.
bme}oy@ 16@ aggflo-{i- TES7hacqasignBll: inc2.Gs mb of MeOH, then

giié lp\qlrsgen NSd)lelzblﬁddﬁh%@ﬁox@:Béh A8 iheare at frpong gpmpgragire, . the
rSAROU PUKNISSIF AURRTRA O el SEA1e bt RRbENa 5918 SoIAshest with 6
n?ilf o oo fed, BietResBbd oxppuicsghasserirp- hented o 45°C for 20
G or e PR s g SR o el presure
frt;zﬁ{ﬁléfﬁa@ iifla&%‘ﬁ’ﬁ%ﬁgﬁ afﬁ%@xs&ﬁt@ﬁﬁ%&é@mQ-a:O-?ﬁ1.0)
SfgaT ﬁ@@?%@@%?@ 8 B8 AT Forcts IR (Ribbec By 3449,
éﬁ?gﬁsz%gﬁ gségs‘ﬁ?f%%; AR e;‘ll.“l ; @W E'TCEY%B0 MHz) relevant
rEs MRS AEIECACH SR G268t 7 %ﬁzloOM (m, 9H, 3Me), 1.07 (m, 10H),
1.72 (s, 3H, Me), 2.12 (s, 3H, Me), 2.18 (s, 3H, Me), 2.30 (s, 3H, Me), 2.51
(m, 1H, Ho-6), 3.35 (d, 1H, J = 8.8 Hz), 3.83 (s, 3H, OMe), 3.88 (s, 3H,
OMe), 4.26 (m, 2H, 2H-20), 4.53 (m, 3H), 4.93 (d, 1H, H-5), 5.85 (d, 1H, H-2,
J =7.2 Hz), 6.06 (d, 1H, H-13), 6.45-6.51 (m, 3H), 6.59 (s, 1H, H-10), 7.42-
7.45 (m, 2H, arom), 7.54-7.60 (m 1H, arom), 8.00-8.02 (d, 2H, arom). Anal.
Calc. CsgHg,N,0(5Si: C, 62.91; H, 7.46. Found : C, 63.4; H, 6.87.
Example 17
13-(N-Boc-B-isobutylisoserinoyl)-148-amino-baccatin ITI
A solution of 0.107 g (0.09 mmol) of 13-[N-Boc-N,0-(2,4-
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yields 0.72 g (0.064 mmol, 70% of the title product.

IR (KBr, cm1l): 3449, 2957, 1726, 1617, 1368, 1237,

1105; ITH NWR (CDC13, 400 MHz) relevant resonances at
S=0.58 (m 6H 3 CH2), 0.94 ( 9H, 3Me), 1.07 (m

10H), 20 1.72 (s, 3H M), 2.12°¢s, 3H, M), 2.18 (s,

3H, Me), 2.30 (s, 3H, M), 2.51 (m 1H, Ha-6), 3.35
d(rdﬁttﬂjsd,yb&nzylsdéhdﬁlzf)-,lsdalﬂyll$6$erﬁfchyle/ETES31ﬂBaﬁﬁno&ﬂccatm I11
Oow), 4.26 (m 2H, 2H20), 4.53 (m 3H), 4.93 (d, 1H,
1H25) mla)fszfce(t@lmtﬂ}a‘, amd 2,7 ndl of pyiddhie)is £lded, adP°CHwith 10.7 mL
H13), 6.45-6.51 (m 3H), 6.59 (s, 1H H10), 7.42-
(0.14BLY h§ n2¢iof anbsirate] 15draflaoric meidpyaidind., ARebGal. &2hour the
(d, 2H, aronm). Anal. 25 Calc. C58H32N20L17Si: C,
tgpperatud, isthroe ghFoudd°cC. aft@3thce hpuks, 8ile ré&xcigl & quenched by
13- (N-Boc- B-i sobutyl i soserinoyl)-14i -am no-baccatin
addition obltumiloaf af N&1.L07aqueqs. §8urated )sobition and extracted three
13-[N-Boc-N, O (2,4 28
tigngseWhdx§ tehef lAqQBte)TlE osginicphiases ard maghpd ThieSines with a
-ani no-baccatin IIl in 2.7 nl of acetonitrile and 2.7
CuSQf aspepus nsatheated deelution, odriedi tfiltaredy and ¢@porated under
m./ 10 ng of substrate) hydrofluoric acid-pyridine.
reduced patssusth Hbar rameting evggstianueaides mrcga@cmvedomzs%cs ml of
After three hours, the reaction is guenched
dighipramgethane sthan added, audlC awibolid Sat of &t @d Maamtybnhlonde
and, extracted three tipes with 8 ni of AcOEt. The
solugian i@ MeQRsAdles theembautsh thereackivs iwiquenghedbsagdition of 5
ng ous sa urated solution, dried, filtered, and

v%fzarl\&He@ aAveQuUs pyfRied ﬁﬁ\llé'éi@l!lra@d %éaq{é@ (Wigh $gml of AcOEt.
,[reactl on crude is djssolved in 3.

A e8P #RER dre (daisdl, efbléf‘é& atld @@apwaﬂw unger pgdugedpressure.

.1 Macetﬁ ori de |on n MeQH After three
S ERphy (SO o ek s LR, By A Yo 1052 .86 mmol,

Aol BRI AR GBI o o,

WbeFoby el A 523 & ﬁ%ﬂiﬁ‘%),ef%if 9P 3MS), 620128 . 4m.

%%%“53@8%%“1 4%%84 (et 18, BEMEL: 2953, v,
Do e of = S R 5 9 g % 34%¥Fl’zm O3gibg 1H, OH),
3% (5 B VT 02 Bl 14 G I e =202 8 4F 5A T, b,

1 O9u(Be), 4.2 @)1H, H-7), 470 (d, 1H, N-H, J = 9.6 Hz), 4.95 (m, 1H,
H-5,J, =2 Hz, J, =9.6 Hz), 5.81 (d, 1H, H-2, J = 7.6 Hz), 5.90 (d, 1H, H-13,
J=9.2Hz, 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); "*C-NMR (CDCl;, 100 MHz):
10.1, 15.3, 21.3, 22.3, 23.0, 23.7, 24.4, 25.1, 26.8, 28.6, 30.1, 35.8, 42.2, 43.3,
45.0, 51.4, 53.5, 58.7, 72.3, 72.9, 75.1, 75.3, 75.7, 80.6, 81.5, 84.5, 128.8,
129.8, 130.0, 133.4, 135.0, 138.8, 156.1, 165.6, 169.8, 171.4, 203.3, MS (mz)
(M* calc. C43HgoN,O,5 844.4), 845.4, 789.5, Anal. Calc. C43HgoN-O5: C,
61.12; H, 7.16. Found : C, 62.3; H, 6.99.
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3.35 (d, 1H, J = 9.2 Hz), 3.74 (d, 1H, J =
4.18 - 4.33 (m 4H H2', H3', 2H2.0), 4.
H7), 4.70 (d, | H, N-H,J:96Hz) 9
H5 Jl =2 Hz, J2 = 9.6 Hz), 2&1
7.6 Hz), 5.90 (d, 1 H H13, J%2 9.2 H,
6.27 (s. | H H10), 7.42-7.46 (m 2H, aron), 7.52-

7. 61 Exandplel1&ron), 8.0-8.06 (d, 2H, aronm); 13C NWR

(CDC13, 100 MHz): 10.1, 15.3, 21.3, 22.3, 23.0, 23.7,

24, 4 132EN-BoadN,0-(28- (ﬁ,m&thokybﬁﬁzﬁlldéﬁe)Z-B-I%Bbﬁtylldkfseﬁmoyl]
51.4, 53.5, 58.7, 72.3, 72.9, 75.1, 75.3, 75.7, 80.6
TBTES-148-t5butee @rbamdylobsccato I 14 I3carbamatd,

138.8, 156.1, 165.6, 169.8, 171.4, 203.3, M5 (nz) (M

cal c A CARMEINR01E 884l ) g 846 19, 71&905) Afal 13-CH-Boc-N,0-(2,4-
CA3H60N2015: C, 61.12; H 7.16. Found : C, 62.3; H,
d@mggjoxygenmmqmeéBigobutyhsoserlnoyl] 7-TES-14B-amino-baccatin III in
13-[ N-Boc- N, O ( 2, 4-di met hoxybenzyl i dene) - B-i sobutyl i so

ok

* 3sedl jof gljehloramethene 4sadded MGty OdbartBy20- bacalatdfBOCLO, 0.03 mL

14, 1-carbamate A solution of 0.11 g (0.10 muol) of

(Q;?,..l[ N-BEWIN, o)‘(z gietgylamine and 0006 g (0.05 mmol) of

di met hoxybenzyl i dene) - 13-i sobutyl i soseri noyl ]-7-TES-14

demg i yeminepyaiding.| py ropm Iemipersftursi. cAfier ofrehdunsethies reaction is

added wi th Q.04 &%1 20 nmol ) of BOC20, 0.03 nL (0.21
aNRBEYedy Yt Pd@ttml ﬁemzhr@f @ 008§ eaquemismsaturatedl solution and

di matlc“i ham nopyri.di ne, roomtenperature. After 3 _

exareditpece wags Mt 6 &l Qafdbﬁhk@é@!nmhaagdﬁe ongartic phasesgire dried,

;1 NH4C1 &gueous S turat ed solution and 10 extracted .

f’c red apdecvaporated AT refuasdo PEsRsHFsaneh rorrnéw@r@ﬁm ¢Si0,, n-

%ﬁ’@@@ CUSBETe 8 013 0D Aftaraned FEEn 0.0 mol. 69%) of the ttle
Ef@% et HI% ilodaly, rad( k78 IHY. tawsc
<§§@W@wixﬁwﬂ%@%§% 2855/ i, SR 04 m, om.
48617 2058 34800, 550 P g 435 B, 206
593753 5, 3825 AN 08 15 . 1.
o i B 08 iR G ST, -1
912365 i, e 25 B T Wy 2
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 (CDClj, 100 MHz) relevant resonances: 5.7, 7.2,
10.7, 15.5, 21.2, 22.2, 22.4, 229, 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. Cg4HosN,0OoSi: 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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20 7.98 (d, 2H, arom; 13C NWMR (CDC13, 100 MHz)

rel evant 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, .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,

digwtigox ybehz1id206)-B:isdbatlylis o Qaliwoy IDGA HEANOMR- 9B utoLycarbamoyl-
62.8; H 7.74. Found : C, 61.3; H 6.64. 25 Exanple 19
brgcgtih Bbic 1 8-l sabamalté swel imbyf hedibBitrHbduand X3 ¢ anbafimyiridine is
-baccatin 111 14, 1-carbamate A solution of 0.08 g
added7antitC) waoth @3 il Bod-NLOIQ 2ng a¥Gubstrate) of hydrofluoric acid-
di met hoxybenzyl i dene) - B-i sobutyl i soserinoyl ]-7-TES-14B
pyridine oAyieahadihaly houb taropeiatutel is Wronght &y BaNGL Afier thrde hours,
m of acetonitrile and 2.1 ml of pyridine is added,

the reastion tikh queached (by. additiono ofid ofl efilasNHy(H) aqpfeous saturated
hydrofluoric acid- pyridine. After half an hour

SP and eatiastes Guehtimes whb. 7 mik eff AcEseThewrganis phases are
the reaction is gquenched by addition of 6 nl of a

edied thaer dumess #tith at@uSOs diqueiogs satieratod solutioa, tdriask filtered,
times with 7 ml of AcOEt. The organic phases are _
apdsg¥aperated wnRdass rodeceds prasoreagqlieo ukeseling aeaction crude is
solution, dried, filtered, and evaporated under

digslved) iprd syupk diceroraethanenghercaddedn witu8e83 el of a 0.1 M
d'issolv din 3 m of dichloronethane, then added with
selusonypt geetyl ghlonde an MpdH .ot @FC addieyItheas kwurgethereaction is
Ve t OC. After three hours the reaction is ]
qdl&gﬁﬁ?@obwdgma idn’ oml i BH& INpgeeousgsatyated solution and

SHrcisth S XMk 88 AFGEsr b Srganiermtihsen e dried. filtered, and
O K TrYsE Bresp el i SHATE Dl Totliing mixture
SiGunRreBEhC I sl $haie Toslssmma 46%ye8 the tite
3 Rkra R PRBI SRt ok 250, Dol oubi T2ap " IB0] 70,4230, 1089,
12 HoUB e Bop it Phetead® risspatets W 4 bi9¥ (. on
NP\ Ts, i) VP 538, 0900, P8 D o el T a5 . 9,
W) 6§, OAST 152 (3 Me): 101 th, 3R, #BE6 Me), 2.25 5

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); B3C-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. C4gHeN,O;7: C, 61.00; H, 7.25. Found : C,

61.3; H, 6.64.
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J =7.6 H), 4.89 (d, 1 H NH J =28.8
m 1 H HS5 J2= 7.6 H), 6.01 (d, 1H,
H 2, 2 Hz), 6.26 (m 2H, H10; H 13), 7.38-7.42
(m 2H, aron), 7.54-7.58 (m 1H, ?/lr_gn), 7.95-7.97 (d,
2H, arom); 13C-NMR (CDCL3, 1003WMHz): 10.2, 16.0,
21.2, 22.6, 23.3, 23.5, 25.3, 27.0, 28.1, 28.7, 25
35. 9Exanle 46. 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. 313-[Bdx-NLOL(24-dindethoxbben?ylidedetB-ik6Bubylisoserinoyl]-
171.0, 171.2, 172.1, 202.5; Anal. Calc. C48H68N2017:
7€TESL1a8;amino-h2tcatiaulld 14, thiédarbamates. 64. 31
Exanpl e 20
13- [ M Boolutidd ( »f4-@ilifet hgxytehZy| mdeip) -of 3- 1 3-§DuBYLi,0-(2,4-
oserinoyl]- 7-TES-14B-am no-baccatin Il .
dime thoxtybonzyldkeme)-8-18obulylisdserindyl D 71VES gl 4fRarhfnovbatdatin 111 in
of 13-[N-Boc-N, O (2,4- 5
Tomiret hQGWDHI‘lkyiSl ailsied) atl®ains sdmpyiatses wiindyHe (0.6 Esarhél) of di-
B- am no-baccatin Il in 7 m of acetonitrile is
2apipredyy - thionasanbarswpeAficuteo haurk, helr¢actigronBstureas quehched by
di - 2-pyridyl-thionocarbonate. After two hours, the
addiiar @%4 mlxqfu%ter engeatranted thyee Gogs vidn6anl af dichigromethane.
wat er and extracted three tines with 6 nm of
Thecargangnehasaseare dmed,ofiljareds apdageaposated diided reduced pressure.
filtered, and evaporated under reduced pressure. 10
C(hqpmmgjgpbbhgf dhetmgxd@s,@m@z,( g,—@(ane tOAc/CHZCIZ, 7.0.5.0.8.0)
- hexane/ Et OA 7.0:5. af f ords
a(@ﬂi& nod ( éé;@m@ﬂ Q%)pftth%tlplﬁdugéuct IIR(K@: CHbri‘r 3446, 2958,
446 958, 1732, 1694, 1595 1278, 1167; 'HN
é@ml 94401§9I§H2127§5C1})16r7el VMR [ (EJ¥Rhn 49 MstiS"C) relevant

raS.OP@n&as.a' 18 06504 B, o, ?3(3@ igﬁ(%«e‘%ﬂ iy f&(w@ H), 1.18-
1148 (xn'(z}(gé)(f73ils_|,é3 EfF) ef; Jzzf’ag(«g Wibe)s 23'}’5)(5,4515 ReT2.23 5, 31,
@%?}iﬁt S S 12 8850/ 10 LR b 5 145150 3,38 . 1H, H-
53 FhigbotS 47 bl 5 b o s . B, s,
FRCPREET VT 8 I
G 35 R S i 98, 950 052 s Uy o
743 417§n72H§gn§n) °P59:7.37 (hn 128 afom§%7.86-798 Qd, 24, hrom); “c-

NMR (CDCI;, 100 MHz): 5.69, 7.17, 10.7, 15.0, 21.1, 22.3, 22.6, 22.8, 25.7,

1H,
)

4,
Hz) , 6

H 1
4.96 (
J =

7.
r

26.2, 28.5, 37.3, 42.7, 46.4, 55.6, 55.7, 58.8, 62.8, 70.6, 72.1, 74.6, 75.7, 76.2,
80.7, 84.3, 86.9, 98.7, 104.3, 128.8, 128.8, 129.1, 129.9, 133.8, 134.7, 137.9,
159.0, 161.6, 164.8, 169.2, 1699, 171.5, 187.9, 200.4; Anal. Calc.
C60H34N2017SSi: C, 61.83; H, 7.26. Found : C, 61.2; H, 7.3.
Example 21 |
13-(N-B0c-B-isobutylisoSerinoyl)-l4B-amino-baccatin 111 14,1-
thiocarbamate '

A solution of O0.11 g (0.10 mmol) of 13-[N-Boc-N,0-(24-
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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.

C60HB84N1OL7SSi: C, 61.83; H, 7. %g Found : C, 61.2; H,

7.3. 25 Exanple 21

13- (N-Boc-B-i sobutylisoserinoyl)-1413-am no-baccatin

diuinethbkybenzidene)-Basstieylssetind yi+vV-TESO1 4-athifi®-bibeatin I

mol ) of 13-[N-Boc-N, O (2,4 32

1df, rthihcarpbmatey i A¢he)l- & hcabnitgilel sub @7 ml of pyridine is added, at

noyl ] - 7- TES- 14B- am no-baccatin 11 14, 1-thi ocar bamate

0°6", awith Hi.1 bl dryetrofliioric laeicapgiri@ing. M fraf hplfrandhoer tesnperature is

added, at O0C, with 1.1 nL hydrofluoric acid-pyridine.

rafseéito BAPE. Afiehowo hoempehateacsionsis quensieet by adBition of 6 ml of a

After two hours, the reaction is quenched by addition

NoK4@l aqueonis aatBraveid Shluwignemdsedetctedathree siolastwith 1dndl of AcOEL.

extracted three tines with 11 m of AcOEt. The

Thegarganipiphesss are wasbhddthréw ¢iends wath i QuSO,CaG@bus saturated

agueous saturated solution, dried, filtered, and

seludioay airied, (frérredr end cesapprated umder Thducesks prassmg. The resulting

reaction crude (dissolved in 4 m of dichloronethane)

reactigadstde gdisiyediin 4 ml of dichlopimethand) iv asidedt atd?Cofwith 1.2 ml

acetyl chloride in MeOH. After three hours the

of @ 1§ Mnsqlatiam of aepiyh shilasideaimdMeQIh. After thieedfouas Mied@action is

aqueous saturated solution and extracted with 8 m of

querehed by,addjigamtd phasadNHae! aquasys saiuratedeo]utiomand extracted

evapor at ed under reduced pressure. Chronatography of

Yie rragpg Qi dhe qrgamie/phapescansedried, filtgred,yans eeaporaigd under
(0.05 mol, 62% of the title product. IR (KBr,

fgﬁiHce?:Prsm?- Cbeynatography afstiw, resshug, (S1939EtQA84:-hagme, 1.4:1)

yiehggl%( %?O%i\@;lr?oqi _('Y'é'?{%):sgfs@a tﬂﬁ,%ofd@g.?{% (égr,%)l Me3343, 2960,
1335 180 151817 98B 1 5. L Rovaril DG 260 B2 5 < 3199 (m, 6,
0. R s R S i ) P 0
Hs Sty 2¥odo H, Mon2 3 30 3k 2 4t bigHocs,
RS 8 Y 305 A 8 L
R R, 80 DA 8 ./
%:2(]{12)%%.:93: R, 028 A= 2% My, 2% 86 f12) %0010, 2u AP HA13, g =
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 (CDCls, 100 MHz): 10.2,
153, 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, 1562, 164.8, 169.5, 171.0, 173.5, 202.3; Anal. Calc.
C44HssN0,5S: C, 59.58; H, 6.59. Found : C, 61.3; H. 6.64. | |

Example 22

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

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

25 C44H58N2015S: C, 59.58; H, 6.59. Found : C, 61.3;

H 6.64. Exanple 22 33 |

7- TES-14- (Boc)-triazenyl - 13- ket obaccatin |1l (0.06 g,

UhdB? nimroggn streapoind StroAgtstirtindyinXi. slenBrof SISAeHSETHE. After

at -75C, 33 under nitrogen stream and strong

14X iminuteg,a solutidn of 00f3 gnttyt9 anmolHef A-TES- 1 1 ke bHec8En 11T in

a solution of 0.13 g (0.19 mol) of

170 TaS-of 3 THHF odyak €T i ml 1dfl DMPUL.i® addedf i ME maimaités At the same

of DMPU is added in 3 mnutes at the sane

temppeatataurAfteAflbemid,50.06rg (0.406mendl).of keABOE hzitfe dissolved in 1

terBoc-azide dissolved in 1 5 mM of THE is added in

mvof T Hitt és aglided 70CtwaAf Enutesoahoe@0SC. axf@emtwer hours, and after

tenperature has raised to -50C, the reaction is

tegmpardiact bys palded t@rSAIC,3h6 rehctiond 1aqitibedsat additom of 5.0 ml

aqueous solution. Tenperature is slowy raised to 20C

o red Nithelr spdgtated aqueous solwsiati. | Temgessittte 3. dowlly ehised to 20°C

Et 20 and extracted with 6.0 m of a NH4ClL aqueous

apdt the aeaetien nuixitare. isThiduted gaith3.phab ef Fis@ amasdwetcactod with 6.0

three tines with water, dried, filtered and evaporated

nmln @éra NSk @agpress seuiratehsohwitonyr B organichphasesi ateewashed

Si @2, n-hexane/ EtQAc, 2.3:1.0) affords 0.022 g (0.26

thw timggoyithrwalee, diied.efijersiliand evRpOKBed ugidet yeduced pressure.

3500- 3100, 2962, 1731, 1374, 1238; 'H NMR (CDC13,.

Qttrerrmlegrap Bﬂrme(@@@m@ (S160, nHhgxane/BIQ4an?.3:1.0) affords 0.022
? gnances 8 = 6H, 3CH2), 0.91 (m 9H 3Me),

g1 (G. 6(1§1mc§|,.| SOf@,) mj_f) theltlgg Rr@dugH IM}(BI:L c55 1335@1}43100 2962,

%Eﬁ) é é I1—|B- 2.20 (s,

1 4, éz g (I's‘ NM‘B (9‘90324 1% M;HZ)B R (,@135@13( #P0 MHz):

raleygn| Fﬁsoﬁﬂn‘?%g 037, SR 3CHD) 1(949(18 eyt 3N, %1(;11 (s, 3H,
‘\%ﬁﬁ 123:,5 éa?Hn)AMé)i 19é§' fsggﬁowghglga &?@3H1M§7)N:|~i/§58 (. 1H, HB-

G750y 380, Y2 Halis s 3305, BLaMeSo252 . b, Ho,

s18u%, 1,3 38 o oo gy BB B30, 492 0. 11,
3 S e e, UEsiadfionsd b g ¥ils 6177387869 (m, 4n,
ardih), MRL7 9P &, SHARIMEEENME (cDCL,, 100 MH2): § = 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, 1290, 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.
CaHsoN3O3Si 841.4), 842.4, 714, 652, 574; Anal. Calc. CyHsoN3OsSi: C,

59.91; H, 7.06.-Found: C, 58.9; H, 6.57.
'Example 23 |
14-[N,N'-bis-(benzyloxycarbonyl)hydrazino]-7-B0c-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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59.91; H, 7.06. Found: C, 58.9; H 6.57. 25 Exanple 23
14-[ N, N - bi s-(benzyl oxycar bonyl ) hydr azi no] - 7- Boc- 13- ke

tobaccatin Il 0.16 g (1.47 mml ) of potassium
tert-butoxide are suspended, gﬁr ni trogen stream and
strong stirring, in 3.0 mM of anhydrous THE at -72C

The 34 mxture is added, in two mnutes and at the

nejgere: empéded,uine (Wai minwegang a( thésameotompérature, with 0. 37 g
7-Boc- 13- ketobaccatin Il in 2.5 mM of THE and 1.8 m

(854 mveol) of tleBogs! Ihrkapbascadn 3 gn (2.51@! nofollHF and 1.8 ml of
di -tert-benzyl -azodi carboxyl ate dissolved in 3.0 m
Wﬁh@ﬁm 1§. minytess 0. @R’FEJ(grlé’ sineol) i gdorebe ity l-g@0icgbox ylate

erature is raised -50C_and after 8 hours the
d.!@@ Yebmn @i &l af THF auérfbﬁewlmf MRz dowby mdded at -68°C.

0.03 mmol) of acetic acid diluted with 10 m of
faE»tfﬁe%S ditpexrPAdte@ngi whtero8phours dhepragtion mixture is

C}\Hg ueou ated solution. The orgam ¢ phases are
cloeil by adddiiopent ieh (R mmel) ef acetic asikdilyted with 10 ml

of K Pedhaliand srisactes woh K Erch s SAELC ‘ié‘?qéfe%%éf‘s%%&fcagomuon
T?@D@glga’n(lgr D m?ellreswas%ecgg Jt(ezee tl?gxlpésl %@ t{ %géjéé (igled3|.ﬁ11tered and
cYpporggd niet 5639@%5353%rezgébr.ognﬂ%r@éw:of the 3eﬂfi}l,e (510, n-
hExgae ERO AT 1. y%gc))a%fés $8:30 1439 sniioh 55% of fheltilé product.
'R g Y Mt ?js@ 23H e Jgé3gssggk)l\,]7[e§!’ 1.47 (s,
oy BaFy Jpib. Sadhor, Sl ble 2o Rowz. 5 o w o, -
1&‘13 }ingz.ﬁ'ﬁs 3;[71_:1\/}%'_'? 20 %élé/lé_g’z 1!, 30 Me, 2:59%m, 1H,
Hyb g h%% 2 S N %ﬁm g, 7 o), 4.24
<§Hmmo? I 3L UL 20T} L T DO 1,110,
S R Y S A, 1 s
5%267?% P D IS G -t m
§J§= 8. %z) 152%1 m, 1%%51307 h218:8 130, ?_1é.§?g§), 5.62 (s, 1H),
5.97 (d, 1H, H-2,J = 6.2 Hz), 6.56 (s, 1H, H-10), 6.89 (s, 1H), 7.15-7.30 (m,
10H, arom), 7.34-7.40 (m, 2H, aroxﬁ), 7.50-7.55 (m 1H, arom), 8.25 (d, 2H,
arom); C-NMR (CDCls, 100 MHz): § = 10.9, 14.4, 20.1, 21.0, 22.0, 27.9,
33.6, 43.5,45.9, 57.2, 66.1, 68.8, 69.5, 73.6, 74.4, 75.2, 75.8, 76.8, 80.9, 83.3,
84.2, 127.5, 128.3, 128.5, 128.6, 128.7, 128.8, 128.9, 129.2, 131.1, 133.6,
135.0, 135.3, 138.4, 152.6, 153.3, 157.0, 158.0, 166.2, 168.4, 171.7, 196.4,
200.2; Anal. Calc. C5;HsgN,0,7: C, 63.53; H, 5.95. Found : C, 62.5; H, 6.02.
| Example 24 | o | _
14-[N,N'-bis-(Boc)hydrazino]-7-B0c-13-ket0baccatin III

0.16 g of potassium tert-butoxide (1.47 mmol) are suspended, under
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25.200.2; Anal. Calc. C52H58N2017: C, 63.53; H, 5.95.
Found : C, 62.5; H 6.02. Exanple 24
14-[ N, N - bi s- (Boc) hydrazi no] - 7- Boc- 13- ket obaccatin |11
0.16 g of potassiumtert-butoxi SS (1.47 mol ) are
suspended, under 35 nitrogen stream and strong
stirring, in 3.0 nm of anhydrous THE at -72C. The
IM{TREER siregmadribairong stiningi iuBdk miraf arthydneus THEF at -72°C. The
tenperature, with 0.37 g (0.54 mol) of
ml@btﬁ 1ssadée@bab €% i mingtesiand ap the semeTHEnperatureg with 0.37 g
ter 15 mnutes, 0.27 g (1.19 ﬂ)
(9+54 émmOb)utJf/ﬂ B@@dl-’céiﬁkﬁb&?patlé HI dns%,5| médofi A1 gngll 1.8 ml of
of THE and 2 of DWPU are slowy added at -68C.
IAMPehJ fx Fﬁsu}S m@uﬁ@a& 2org (%.18u dlipygrabuiyli agedi¢arpoxylate
acetic acid diluted with 10 m of
CB?WVC@M&O zmHOfaTtHE@méid i i of RMRY argcplewily added at -68°C.
ﬁturat ed sol ution. The organi ¢ phases are washed

ANped hp%éh%rmuqnaf%ﬁueaeh@h byt addigioadobZdmL (0. 03 mmol) of
evapor at eg under .reduced pressure. Chromatography
36?“%%‘31% ilated F’sﬂbéo mlhek gibylEethes, and @)@rmecbf%hd% NH,CI
OBSgSO 37 7Qr of the title product. 'H N

sappat lutlgn fleogrgegmc mas%)are qas@g gxregmmes with

Vga}_i)er 3%%33&5 ﬂf{e rgﬁ e% or,@/%c) uﬁggﬁg g%)reﬁ%;:g ijron_qatography
(),%t/e%e Qési(guet §51 H nMang/EiE)lA?%,Blgz,;%.’omzﬁforgi_%é.’:‘émg Q37 mmol,

-’M—o{ g ey By ST NB DRS00 MR 24 00 s 3. Mo

1928 (S hm, MEY 8 35, 5. Om S khy), 3 EQ)E% AokE) Zﬁl\’[g) *Pe6’ts, br, 3me),
8348 3% o)t Torghin 3 16,7, V3 £ 3 T Fifta s 143 1o,
2ty ?ﬁ,éi 03#?') M5 3 T i Bearg s AR LY. fige. /1 =

B0 g 7 WY 215 9 Rdad Gy @0 g3 gadyb e d g, 11 b
2075 Si8a, Aot T30 .85 Hp, dad <92§H§ 51 22 He,

A% HESTs 34 5180 3 0P QR LR 90925 OBt 2= 6
5580, BH) 5.9 &ft- 1RPHESATRL 8.£2%2), 6.53 (s, 1H, H-10), 6.58 (s, 1H),

7.38-7.42 (m, 2H, arom), 7.50-7.55 (m 1H, arom), 8.29 (d, 2H, arom); Be.
NMR (CDCls, 100 MHz): § = 10.9, 14.3, 20.1, 21.0, 21.9, 27.9, 28.1, 28.2,
33.7, 34.6, 43.6, 45.9, 57.3, 65.1, 73.4, 74.5, 75.0, 76.1, 76.8, 80.9, 82.7, 83.2,
83.3, 84.2, 128.4, 129.4, 131.2, 133.3, 138.5, 152.6, 153.2, 155.8, 157.3,
166.2, 168.4, 171.7, 196.9, 200.4; Anal. Calc. C4Hg,N,0,9: C, 58.34; H, 6.60.
Found : C, 60.3; H, 6.64.

Example 25

13- Ketobaccatin ITI 13,14- trusopropylsnlyl 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 terz-
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. 13- Ket obaccatin 11113,14- triisop ropy Isi |yl

enol ether A solution of 0.07 g (0.10 nmol ) of

7- TES- 13- ket obaccatin Ill in 2 mM of anhydrous THE is
added with 0.25 nL (0.25 nmol) 3% a potassiumtert 36

but oxi de solution 1.0 M solution; under stirring and
nitrogen stream at -75C. After 12 mnutes, 0.04 niL
bugoidensoluticsf 1t.0i Msclwpyh siunger cstiminglerids nikdded stream, at
very slowy with a syringe at the sanme tenperature.

-lffér Agrnizhotiesies, O mda€0ilonminsoludneiiedpropylsilyl chloride is
addition of 7 mM of a NH4ClL aqueous saturated 5

agldedivesy sdoleithhat edinge etthd semevientperatude mAftdr 45 minutes,
Et 20. The organic phases are washed four tinmes with
thaireaction iigguenchee rhsd addiay af ot anledf anddt,Clr aglieoad saturated
pressure. Chromat ography of the residue (Si0), n-
spbytaefe ARd @adramtedthreestimes: with) 15.0f ol df Bi,085The pbgamic phases
mol , 43% _of the title conpound. IR (KBr, cm1):

asg 7washaghdour 7omes) 3gth wawmy, dried, filgred1end HewyRrated under
(CDC13, 400 MHz): S =0.58 (m 6H, 3 CH2), 0.92 (m
roduceshe) pressups ( SChamnatagraphy 14 of m the Hresivkle, 1(S16,, n-
(s, 34 M), 1.70 és, 3H NEt) 1.88 (m 1H, HB-6, J,
hexano/HOAGERO1 1.8:0:5:0. 33affords 18:935 22 10.94 mme], #8%) of the
2,19 (m 3H M), 2.23 (s, 3H NE%S 2.50 Sm 1H, Ha- 6,

tjfe comppupgd. TR (KBg, sm'iy: 3474,22948,0172, 136941229, 108, 732;
1 : = 7.6 Hz 4.16 (d, 1H H20, J = 8.4 15 Hz),
Ef—ngédQCéﬁﬁs,mé@,Mﬁa: 3 458, (n, @b, (3rCHp), 09 (my (9K, 3Me),

1907 G 3H MeniTadgm 35 & 886) 1,85, obl, Meiy 11105(s, BH, Me),
s, Tl o 80s’ S e o1 Sfterdstint Bp) B0 (5, 3H, Me),
AP, BH g2 I B ey 2R b, TH. il § B di sy = 05
o U = 36918 B s, iy 4360 143 670d. gHy20, J = 8.4
HA 427 (e 0 < B 1 o 8 B D= B gtz = 112
H> 1282 (S°4Ry 1R S5 18 s 7 T AT Sy, 576 (@,
11 M2 e oS AR i HA 0007 43-3,47,fm. 2H, arom), 7.57-7.60
(fr TES A3nket2B39£8Y1 (4, It abSm¥, - T85! o 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*

calc. C47H7,0,0Si, 854.5), -855.5, 795.5, 735.5, 673.4; Anal. Calc.
C47H7,0,0S1,: 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 TII .(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



w)

10

15

20

25

0.37 mmol) in anhydrous THE (7.5 m) is added drop by

drop with a 0.5M solution of KHVDS (1.7 m, 0.85

nmmol, 2.3 eq.) in toluene, under 37 nitrogen and at

-78C After stirring at -78Cfo§71 hour,

di et hyl chl or ophosphosfate (80 I7°" MW =172. 55 g/ nol,

0.55 mol, 1.2 (YmM, 1.5 eq.) is added thereto. The

nitfogenr eand | ef at un@8fCst iAfiteng sairring8Caf or-780C  for 1 hour,

m nutes, at OC for 1.5 hours and at room tenperature

disvylehlirophospirosiateeB 051 i MhWaal 2. 5L 8/mb), GAE mmol, 1.2 g/ml,

extracted with AcOEt (3 x 15 m). The crude (300 np)

1i5se@arisf addedhtheretos Tk Imisgurgeis bft dmaleo gtiaping 4ACEC for 30

hexane 1:1) to obtain the desired product (150 ng,
minytesgau 03Cnisir 1. 6 mcalrmld) aj rpem48mpgeirafuge oveLgght, then added
(AcCOEt: hexane 1:1) Rf = 0.26 Exanple 27 10

W?thsweter 31Rembland axiracted | wit, AqOEs €3 enb$ mel3t Ehe Arude (300 mg)

sol ution of 13-ketobaccatin IIl (0.525 g, 0.9 nmol)

ISamrlﬂmk )(ﬁlaSthlhv@gﬁ}r@h;omﬁtQﬁgﬂnbyéA@ qdmxaee(lslbto obtain

i, added with Boc anhydride (0.236 g, 1.10 mmlg1 _
th?né%?rlr%i Produg. (1hRemes | Ve Wor834 g/Etal, Ondemmel)y in a8 yield.

room tenperature over nlg%&t The sol vent is renoved

ThfdepcPEdURDERNSr Bdg lre the 15 oily residue is

di ssol ved_ in_50% aqueous acetone (10 nL) and | eft
undeh@@ilfv—;izng for 1 hour. The solution is extracted

phas LB § 3okt R T A L OcaEROLREE e
?XaS %313%@@ o ae-FrieBasartn I GheeS g o0 o mtol; ambdfMaP (9
o et BB 0 i oo
LR v N A
te&ﬁé%‘aﬁge O:V(CSBl.gillfI]_E gy%?)lve}lt ig r%rn 5' j@'g%} Eecg}iggq%l) ;S n&sglfg and the
ol(i?’zrifjsfélsu,e ‘}, dl%‘s&\?/e(;slg 4§§lﬁ’] 'X%Lf:o&_ﬁ)la%e (grie fﬂ% %/Ehzanas left under
st S . e Shogn ty Budhed i Higtfyiehg enidyifle and he
c{fgﬁlrﬁ]_q (:)Lésaiﬁ,c @a’éeg :agg drild 3bbr EbAQm duifats gn_(!lﬂﬁen %‘v%%orated.
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 (CDCls, 400 MHz): & = 1.20 (s, 3H, Me), 1.22 (s, 3H,
Me), 1.47 (s, 9H, 3Me), 1.76 (s, 3H, Me), 1.91 (m, 1H, 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), 264 (m, 1H, H?-6, J, = 7.2 Hz, J, = 14.8 Hz, J; = 9.5 Hz),
2.66 (d, 1H, H-14, J = 19.6 Hz), 2.94 (d, 1H, H-14, J = 19.6 Hz), 4.02 (d, 1H,
H-3, J = 6.8 Hz), 4.09 (d, 1H, H-20, J = 9.0 Hz), 4.32 (d, 1H, H-20, J = 9.0
Hz), 4.94 (d, 1H, H-5, J, = 9.5 Hz, J, = 2.0 Hz), 5.39 (m, 1H, H-7, J;,= 10.4
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Hz), 4.94 (d, 1H, H5, J, = 9.5 Hz, J, = 2.0 Hz), 5.39
(m 1H, H7, J1= 10.4 38 Hz J2 = 7.2 Hz), 5.67 (d,
1H H2, J = 6.8 Hz), 657(s 1H, H-1) 7.44-7.50
(m 2H, aronm, 761764(m1HN?_§ron), 8.30 (d, 2H,
aron); 13C-NVMR (CDC13, 100 = 10.7, 14.0,

18.4, 21.0, 21.9, 27.9, 33.1, 33. 6 42.7, 46.7, 57.3,
Hr2 Jg = 748 Hz)75.63, (d76.15, H?7Z, 4 = B8R Hz),86)55 (s83H4,H8M)077.44-7.50
128.9, 129.0, 5 130.3, 134.3, 141.0, 152.4, 152.5,

(m6726, @681)3,7.6167.64 (98.1H, 20003, mm (d, ZH, cardmoy; '*C-NMR
C36H44013: C. 63.15; H 6.48. .Found : C 63.39; H.

(6D6Y;, HAniHz)2® = 10.7, 14.0, 18.4, 21.0, 21.9, 27.9, 33.1, 33.6, 42.7,
7- TES- 13- ket 0- 14- (N, N - bi s- (benzyl oxycar bonyl ) hydrazi n

46y, Thdcdlih 147, 76.3 26SutiToh, 38.7, 805 83.4, 84.0, 128.9, 129.0,
13- ket o- 7- TES- baccatin 111 (450rr11; 64 mmol ) in
13ARy dk g, Q12571 16205 DNBD.Q.2] 68.91)1 T0ndie 1 984, r20hg. Anal.
is cooled to -70C under nitrogen, then added drop by
Caleshion €nthaPas G163 185 H. huddxFeend 1 B 63.34;, Hlﬁ'lﬁ()n

THF, 1.61 mul). The solution is stirred at -65C for

45 nExamade 28 hen added with di benzyl azadi car boxyl at e

(276 90% 82 mmol ). 15 checking the reaction by

TLC: 7 g’EESrlfzhmTlé' -{NN chiss penzloxycanhanyhydrazino)-

unconpleted, therefore further
bacgati ﬁﬁzadl carboxylate (69 ng, 0.20 nmol) is added.
After Ih the reaction is treated with acetic acid

(0.1% ﬁelu%%@ 13vkgtp-GridE P draccpan wHI 400 mBgm0.64 mmol) in
aQByBrou et E b & ‘@Hﬁmwérsd%aﬁﬁfma%&?%ﬂzﬁs&@@ed to -70°C

hase is washed with

A L3 SR, It TG e 10
AN TR, £185 tgmg@sga?swsuwwM P45 mins
SR NS Df 2 5w
%%%lébga %ﬁ_’%ﬁgﬁtt{ Eigl %_%Xa%géi rsGt}ée go?\éerstpm 1s still
%Cgm?%%eaNgierg@rgrﬂl(&l%r %ﬁgli%ﬂ}gﬁ 1&1@5'13)@% z]ate J()62 %1% %)_%O mmol)
151 g%l %_g&le)risllg%é ?% d&lo is ir%g% wﬁﬂ%%cét%_@%}s: (8'1§ g@ 40% in
Tg-ﬂa Jn,d' L%Aftg ’%ain% S\Ekooin'_t'%mpdérgt’hré deniifuela Swieh - ONKEY aqueous
saturated solution (10 mL) and extracted with AcOEt (2 x 10 mL). The
organic phase is washed with a NaCl aqueous saturated solution (10 mL),
dried (Na,SO,) and evaporated. The residue is purified by column
chromatography (silica, 1-52% AcOEt in CH,Cl;) to obtain the title product

(451 mg, 70%) and 13-keto-7-TES-baccatin III (45 mg, 10%). Ry = 0.6 (silica,

" 50% AcOEt in cyclohexane); m.p. 181-182°C (Et20/EtP); 'H-NMR (200

MHz, CDCl;) § 8.29 (d, J = 7.0 Hz, 2 H, Bz), 7.19-7.55 (m, 13 H, Bz, Ar),
6.87 (s, 1 H, NH), 6.53 (s, 1H, 10-H), 5.99 (d, J = 6.6 Hz, 1 H, 2-H), 5.63 (s, 1
H, 14-H), 5.16 (d, J = 3.3 Hz, 2 H, CH,Ph), 5.04 (d, J = 4.8 Hz, 2 H, 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 (Abaq,



10

15

20

25

39 2 H 20-H, 40
2.42-2.61 (m 1 H,
(s, 3 H 10-0OAc), 2.1
1H 6- H, 1.74 (s, H 19- I\/eg 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 (CH2CH3) 3), 058066(m 6 H, :
QSHQ Qu2KHz4 B)L; (dlgé-NIﬂRI-IE (390 3NH, 2.8DA.B)Y (Bn,2DM,16-H), 2.23 (s, 3
196.7, 171.9, 169.3, 166.3, 158.1, 157.1, 138.0,
PLS“&CSACE:?SM (S,133:H 61,0 -AACR, 2. 139s, 55 Hi 2%- Me)1288491 98 (m, 1 H, 6-
128.7, 128.5, 127.7, 84.6, 81.3, 75.8, 75.3, 74.0,
H7)2 1574 69.3H, d9-Mle)66.29, (58. 14, 146Vi8), U38Ts, 3H.,6]7-34e)8,0.90-0.98
21.1, 20.2, 14.2, 10.2, 7.1, 5.6. Exanple2910 _
(v, f|=5§ Bz 81, SR AFHIhD. ﬁge@éﬁl(m 16 H ﬁSlﬁGHQGHE%)OfI C-NMR
13- ket o-7-TES- 14- (N, N - bi s- (benzyl oxycar bonyl ) -
(HQQrMﬁmcﬁD&ﬁcétz(w 1 562617g,170.951 693, )166n3,AJ;1'2E11 (145.1, 138.0,
IS -hydrogenated w.th 10% Pd/C as catal yst (557
ln’»é)if 13545 1At d31-3nb29a al 350, 12879, 128.dd 1¥&.5, 127.7, 84.6,
through Celite, then the solvent is evaporated off
Sdn-ﬂ& Beddded 4-ckaar 6915 6§.9.10fB, AR, 4690+ 43.3bB3ith 34.8, 22.2,
the title product g386 ng, 96% . This compound is
2nbtHbLel# R, JAr3.0Ud: ednditi ons (chr omat ogr aphi c
col upm) and olvents (CDC13). Rf = 0.2 (silica, 5%
AcCE 12); "H- NMR (200 MHz, CDC13) 8 8.21 (d,

1h ' ToThS: 135;{@398@;@}&‘;%;.; Lot hindrh! B,Z’ 3 2'75?3‘5’1
ZD 51%( égs(()ﬁm 6, 0. 1?éEl§etq-7|];|TE%_ ’1,7? (I\QN z{ éber;_zyﬂ.pxycarbonyl)
hpidr 1g?§bgg«§§ rk §g643 Oq'é'é@no'fé 19@%@& éﬁ% rrzlLi@s &p(g)'ooenated
fiuf? 9% pafg eatarlye %51517( ) op A5 iiet TRE Shtal 6t 18 figered oft
t%l’%’vt:f%%gl[% 0th Epét 0(1 )eg!)zapog%y%x%ﬁp‘ggd%ro recluged pressure
iouT Podsﬁy%ﬁét ¢ ProfuctA 80 e §§%) This compound is
SR i TREESE RS B ST Jebfog) o soben
(CERE,YREL (0 (ERREN 5% NEDBAAS E1EI9P), 4%-NMR (200 MHz, CDCl,)
d 8.21 (d, J=7.3 Hz, 2 H, Bz), 7.41-7.61 (m, 3 H, Bz), 6.54 (s, 1H, 10-H),

(d, J= 6.6 Hz, 1 H 3-H),

6-H), 2.23 (s, 3 H, 4-0Ac), 2.22
5 (s, 3 H 18-M), 184198(m
3

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 (d, J=
7.0 Hz, 1 H, H-3), 2.47-2.62 (m, 1 H, H-6), 2.25 (s, 3 H, 4-OAc), 2.23 (s, 3 H,
10-OAc), 2.06 (s, 3 H; 18-Me), 1.84-1.98 (m, 1 H, 6-H), 1.74 (s, 3 H, 19-Me),
1.31 (s, 3 H, 16-Me), .1.28 (s, 3 H, 17-Me), 0.90-0.98 (t, J= 8.7 Hz, 9 H,
Si1(CH,CHj);3), 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-béc‘catin (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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by drop wth potassiumtert-butoxide (2.16 nL, 1Min

THF, 2.16 mmol) and stirred at -65C for 45 m nutes.

Et hyl gl yoxylate (0.36 nL, 50%in toluene, 1.29 mmuol)

is then added checking the reachgon by TLC. after 2

hours the conversion is still conpl eted, therefore
further dibenzyl azadi carboxylate 5 (0.12 nL, 0.43

byndtop ivsthapdedsiuat temr-Hutoxide (2eb@tmbn 1M inrBdFe@. M timol) and
anhydrous citric acid (290 ng) and left to warm at

stigeoeh aler@Eiafor 5 mhrutes nbhlylaglyioxylaser(Of3eanby 566 umtoluene,
chromat ography (silica, 10-20% AcCEt in cycl ohexane)

1t29 romwod) ks tth@n tadded gdrmétmg thG0Bacmon A9AILLS: aftgel2 bours the

solid. Rf 0.55 (silica, 50% AcOEt in cyclohexane);
Cﬁmpserszcsz 1253@1( Encorup.lftt@c} tlmefwa feohendiberiaylCpdiGirboxylate
H Bz), 7.43-7.62 (m 3 H,
(@zl)2 mé, &743( @le)HS @ﬂedl—iﬁﬁ% 1616t1(6sr€a§H9n 19 tidptedswith anhydrous
(d, J =6.9 Hz, 1 H 2-H), 4.88 (d, J = 8.8 Hz, 1 H,
cgtqq) acig, @@O(mg) and-let 60 V@r@;n 1ag rogmtempmtur¢, 1132m1mmed1ately
2H, 20-H), 3.98 (d = 6.9 Hz, H 3-H),
pzlrufgedzbmokumn ghwm@mg;aptw Galigas, 103—>Q|0%1A©Q5t inZyzfohexane) to
0&>tq.||n the p.btle Rro;dyc(( §5033,npg 71%%3 ;a ﬂeglol\b/veﬁgh(islgfglﬁ-|55 (glhca 50%
AR iy C$?217EF72@@)3}19 028805385 (FhOEmD): 'H: NMR ‘(00 Mz,
GhEfa 5 485 b, T8 421303%@“’%1%4%5)6123@%33 H7687 (s, 1H, 21-
Hb 5406 5 131, %%8661@ o 1769 g B od. 8%2(6131*2? Yz, 1 H,
00, +7
f%@gﬁgp@ 3165726 e, Tl f%gc%g Ko 30 208, 3.98 @,/
I
80080t AL S0 6 G TR 239y Arb PR 25, 3 H,
, 1 I
1@5 ASTend eég%ﬁglﬁ&ﬂe?pf&% gk?f lfﬁé%@;f@dw{ 19-Me),
t
LB oubhcal £ B ¢ ABH RN YordenCi s lvaﬂiy?at TMph ofP1-0.99
o o Adtes Tr St B (G ¢ P fetiPi: e oo
0 A =

VISSSCLSE 1 5% @S@cmégaszgpﬁn Bo3a5830001, 1307,
18IS eiex el 127 AR § 288 M3 PrY3hekh, 57, 68.6, 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 (c 1, CHCl;).

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, 2050% AcOEt .in cyclohexane) to obtain the title
product (67 mg, 75%) as a white solid. R, = 0.2 (silicé, .;50% AcOEt in
cyclohexane); m.p. 235-236°C (EtOAc/hexane); 'H-NMR (200 MHz, CDCl;)
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8.01 (d, J =6.9 Hz, 2 H Bz), 7.44-7.62 (m 3 H Bz),
6.43 (s. 1H, 10-H), 6.10 (d, J = 6.6 Hz, 1 H 2-H).
4.98(d,J:59Hz, 1 H 5 H, 4.44 (dd, J = 6.6,
3.6 Hz, 1 H 7-H), 4.17-4.39 (Ag? H 20-H), 3.76 (d,
J:7.0HZ,1H,3-H),3133 (Abg, 2 H 21-H),
2.49-2.64 (m 1 H 6-H, 2.23 (s, 3 H 45 OAc), 2.22

5
&( 8.013(d+,J £06 QAklz, 2H2BZ)s,7.8447.618nle) H,1B8%-6.498(s( MH, 10-H),
1H 6-H, 1.74 (s, 3 H 19-M), 1.27 (s, 3 H,
61H) m,)J = 616 Hz, 1 31,12-H)7 428 ,(d0J39-09 I8z,(1 H, 5-H),81.44 (dd, J =
9 H Si(CH2CH3)3), 0.56-0.68 (m 6 H,

6§ (hélzfdm) 3, 7-EBC4( 80830 bqCRH1 20-H) 28765(d, ¥75 700 Hz, 1 H, 3-
170.1, 169.6, 164.9, 148.7, 136.8, 134.9, 133.8,
H)R$.63-148. @ba.28 H, 216H)22.422464 §m,1]1 BO6SH),76.28, (s, 3 H, 4-
75.9, 72.2, 70.4, 58.4, 45.0, 10 39.6, 37.3, 32.0,
(e ,2.22.(8, 320, 90-Qacs, 229, 65, 31061;018-M7), 1584-1.98%4npl e H, 6-H),
32 7-TES-baccatin [ 14, 1-d]- 3, 4-dehydr of uran-2-one A
15t (i HL. IO-BledNBHY (31 80Had,6-M &), s s, i 5 HVEGHMe)0 0rR0-0.98 (t,
under _stirring is cool ed to -30C, then dropped into a
Jso1&d i Ba. 8f H7-SieGHy@Hodt)o 0. i@-ooé&dal,lﬁ H, Si(CH,CH;);); °C (300
1\/&14, 1- d&ﬂ-)& 4- dehydr of ur an- 2- one (200 , 0.28 mmol) in

He ) 0 201 & 136.Gvi - és 169 ,rléeﬂc94 b8 i 1Bar& §34.9, 133.8,
tr(eﬁz;ted with citric acid % and left to warm at
128 Fo&bet 48Ur d0244,1%4a 'ﬂh]t i&h 076vlat7ér9 (1D2nil9,4,t38e4, 45.0,

1 Xt ur extracted wwth AcOEt (2 x 10 nL) and the
3§1r§a3?7|§ %)i&)sgsrls Wadnddd. Wit Lhoel 005 6r)3-3dri ed over

Na2SQ4 an vaporated. The residue is purified 20 by

Sili &—&kﬁﬂ—é&omﬁt ogr aphy (20->30% AcCEt in

cycl ne) to,o in_7- TES-13, 14- dehydro-baccatin

[ 14, ?hgﬁgrﬁ%ﬁ tzniiilcdbé Mehwﬂy& 'amﬂwenc. tI e

prod 69 te s ds. =

(SI I {"é ng\gél K?‘@Fﬁe;ﬂ!%rf@ﬁa J5 mmHlNNRI\(i?@@ (4§ mL) under
S%"ng E%E)COOée‘ifg?é(’J’E Agegzgf'z%feﬁoﬂ’mg gzéo uglonmf r’d’%-,w-keto-
beqgi 41432194 qyaiptlira2ehne b by 098 ef" Vip ur
o A0 s B B BRI 28 Shdeiaas0 m
a&@llﬁgt)%_é ivdbég%)t §9g!(xﬁgerﬁps>%rf§ulﬁ %Pt% a%%!itgbn (oii}s \Qf@t’eﬁ (10 mL), the
i id®)is ekt tdd with Hcdﬁ&%l& rn:i_, a{nd the otgamc N?l)aSe 1s washed
with water (5 mL), dried over Na,SO, and evaporated. The residue is purified
by silica gel chromatography (20—30% AcOEt in cyclohexane) to obtain 7-
TES-13,14-dehydro-baccatin [14,1-d]-furan-2-one (103 mg, 52%) and the title
product (52 mg, 26%) as white solids. '

Ry = 0.15 (silica, 50% AcOEt in cyclohexane); 'H-NMR (200 MHz,
CDCl;) 4 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=8.1Hz, 1 H, 5-H), 455 (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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0.90-0.99 (t, J=8.1 Hz, 9 H Si(CH2CH3)3), 0.58-0.65

(m 6 H Si(CH2CH3)3) Exanple 33

13-[ N-Boc- N, O (2, 4-di met hoxybenzyl i dene) - B-i sobutyliso
serinoyl]- 5 7-TES-baccatin 4

[ 14, 1-d] - 3, 4- dehydr of ur an- 2- one Pr eparation of

N- Boc- N, O (2, 4- di net hoxybenzyl i dene) (-

H, st yl.B8dsedi He 19-Me), 1.35 (s, 3 H, 16-Me), 1.27 (s, 3 H, 17-Me),
N-Boc- N, O (2, 4- di net hoxybenzyl i dene) - 13-i sobut yl i soser

OiHe OBt (tudF & &IHz,(97H, $5(CH,T8B) H/mO158-0 $5dins s6 H/,e81 (CH,CH3;);).
water (5 nL) and added with CH7C1, 10 (3 nlL). An
NaHSBxampledds sol ution (2M 0.15 nl) is dropped

therein to adjust pHto 3.0. After stirring for sone

m nuil 3 N-Boe-; Qaii,¢-dineethoixybeneyliden ©dB dndbutydisoserinoyl]-
aqueous phase is extracted with CH2C12 (2 nlL). The
7cDES-haecating dhd d -k Brdrdebydrefuwahdedond t h water (5 nl)

and with a NaCl saturated sol ution §5 m.), dried over

Na2 SBrepdvditerapor at @ to obNaBacth€-2.dedimdhaxylknggbdene)-f-
rr%_p 100%9 as a white solid. Esterification
LSP. Eﬂlwelw—edehydro baccatin [14,1-d]-furan-2-one (100

ng, 0.14 I s suspended in toluene (4 nL) and
addel¥- &OQPNEQ (arébglmﬁhwqybgagyhdene) -B-isobutylisoserine sodium

O i.net hoxybenzyl i dene) - B-i sobutyl i soseri ne
Qﬁ (7é r&&s fhé§| I}mzﬁ ) 4 dissplvedl UhW@WZ(ﬁISZTli-:} arm) adctqdewuh CH,Cl,
yI am nopyr| di ne (DVAP) (7
@Afegé b@élPP?r‘il%iéO fudes) (é% (g S mLﬂelg dmp)ed therein to

he r ctlog g%?ture is heated at 70C for 3 hours,
agish PHY £0 1 $0c tenrRfikH T8F $QJBF MiRMiSSEr 4her eraanis |phase is

tation of DCU. The prec tate i
S?Ra}"?ad[eam (B AR aUSE RS i | P e CHEhT(2 mL). The
eflltratels vvashe h 25 saturated NaHCO3
comtinsd Griamor S FacsS ATRy Heshod ek W aier {3 ubla PRBVER NaCl

synRlsae w@?wtﬁﬁ&é‘é‘ﬁ%ﬁ%aégﬁg(?ﬁaﬁ’a{t%c‘?‘a? Phizdy the free
(B3R ABRED ok Wifoine) "To obtain afiret

frac otalnlngthetltle 43 product (88 nyg,
56% Es%r”ﬁc a5 (silica, 20% AcCEt in cycl ohexane) ;

mp. 7. ﬁsjlfﬁggg%bgﬁ?oof)%f%r HAM/F&] uran Wne C%&) mg, 0.14

7.97 (
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 NaHCOj; (5 mL), then with 0.4 M HCI (10 mL) to remove DMAP and
finally with saturated NaHCOj; (5 mL). The organic phése is dried over Na,SO,
and 'evapbrated to dryness. The residue .is purified by column chromatogfaphy

(20—30% AcOEt in cyclohexane) to obtain a first fraction containing the title
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7.42-7.60 (m 3 H, Bz), 7.19-7.25 (m 1H ), 6.68 (s,

1H, 10-H), 6.46-6.54 (m 2 H ), 6.03 (s, 1 H ),

5.98 (d, J =5.1 H, 1 H 2-H, 581 (s, 1H ),

5.05-5.13 (m 5 1 H 4.91 (d, J,& 7.0 Hz, 1 H 5-H),

4.42 (m 1 H 7-H), 4.28 (s, 2H20-H), 3.95 (d, J =

5.5 H, 1 H 3-H, 3.89 (s, 3 H OM), 3.85 (s, 3 H,
podusy (8% ngL 36%). R, +0.3B(sibica, 20M-2c@E! (meydlobexsad)) m.p. 150-
2.34;(@3H 4-OAc), 2:22 (s, 3 H, 10-OAc), 2.08 (s,

1339 (1 ﬂ@ﬁtP)J,I&NMES(wﬂ\M ZHCIBCH))51969(de— BOWz, 2 H, Bz),
19- Me 127§B 3 H, 16-Me), 1.24 (s, 3 H, 17-Me),

TH2H3- (IB,%,H 3, 7l\193802)5 (IO 8L, 0. 0.68((s, 1H, 107H7, 6.86+654 (m, 2

9 H_ Si 0. 54- (m 6 H Si(CH CH3)3);
H19C6 nmin x%ﬁigws 51@3H551ﬁ02 D), 38 &5, 1169, §,05-5.13 (m,
161. 159.1, 155.7, 139.0, 138.5, 133. 9,

1@04@1 (dod. %7 O1Hg, b H1281)7 4.426n31 Ho7-H), 41383(-‘8 2H, 20-H), 3.95
104. 3, 98.6, 90.0, 87.0, 84.3, 81.3, 80.8, 79

(675’6 553He Hiz @Hms 89 (873 H, @fo 3859, éeHgO M)a2.81 (s, 1

4, 43.7, 39.3, 38 37.4, 29.7, 29.1,

stl32H)2%4§ . Qé (51 b, §-H)o2 34 @23%1 4«Q>Agm, 2122 {9.3H, 10-OAc),

9,5, 6 8 5.6 [a]20D +44 (c
2@36‘259|3e}1348 MY, D41 98 G H 645, .65 (6, 3 - Y9-Me), 127 (s, 3

Hﬁ{ﬁ[ NV § 2 82 17 MBI T R PN B0 kR S0-018 oo J = 7.7

SN O@“ﬁﬁ&k{z)sb B 01 Ber i RIAEHLEHL) 20 1°C (300 MHz,
%@ﬁﬁﬁf%#ééfﬁziz@?ﬁi%@f%r I3 3R 031, 15910885 AP0, 13835,
L83 AR I 5 yeT 1R s her Rada o b {98 6908, 87.0,

LSS LA, Y. s 00

SHHTEBALALT, PO R A 2059 ] 28" e LT SebEs. 226, 225,
DAL S S AR (2T
and EIxQﬁ! !lé(SW'th a NaCI saturated solution (5 ).

dr ed over Na2SO4 and the solvent is

S R —
A Al 9, S

B|z_|5 NW (%%%%K (m % H31%3§Q7B3%2§Q9 (% (ﬂmétﬂ_('ﬁyb%nﬂ/hdene) -B-
1sobutyhsoser1noyl] 7-TES-baccatin [14,1-d]-3,4-dehydrofuran-2-one (63 mg
0.056 mmol) in acetonitrile (3 mL) and pyridine (3 mL) is stirred in
polyethylene container and cooled to 0°C. A solution of HF-pyridine (0.4 mL)
is slowly added thereto, then the mixture is left to warm at room temperature
and Kept under stirring for 24 hours, then poured in cold water (10 mL) and
extracted with CH,Cl, (2 x 5 mL). The organic phase is washed with 2M
NaHSO,4 to pH 2, then with 5% NaHCO; (5 mL) and finally with a NaCl
saturated solution (5 .mL). The mixture is dried over Na,SO, and the solvent is

evaporated off. The residue is purified by column chromatography (25—35%
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1H, ), 6.66 (s, 1H, 21-H), 6.51-6. H ),

(d, J =5.5H, 1 H 2-H, 55.84 (s, 1 H ), 557 (s,

1H, 10-H), 5.05-5.13 (m 1 H,), , J =

H 5-H), 4.70(=), 4.42 (m 1H4Z 4. 30- 4. ,

2H20H) 3.89 (s, 3H OM)™3.86 (d, J 5.5 H, 1
3-H), 3.84 (s, 3 H OM), 3.03 (s, 1 H 13- H),

PQCQEL n Gyclohexang) te-olytaim tina titks pBOd-uct4(4(3°m)g,, 8DRY as a white

(s,, 3 H 10-0Ac), 1.88 (s, 3 H 18-M), 1.84-1.98 (m
SQhrdi Ry FI)O 31(851)1095 50% I—AC@EEU\/B) cmczlvex(ag;e)s H-NMR (200 MHz,
-Me), 1.07-1.12 (9 H, N Boc).

Cﬂ%@s@ﬁ)b 9@4261 Jcadlé)Hz 52 L B), 4%3-259 (mi.2H, B, 1,22-7.27 (m,
164.9, 162.1, 159.4, 155.6, 153.5, 139.2,

1197) é 66 6% 141, akdﬂs 6. -ilzsfp 54 (mp@ H, )159%(d,107.%95 Hz, 1 H, 2-H),

119.0; 114.2, 104. 90.5, 87.2, 84.7, 81.6,

Sg84 ,éS ‘L9, 57§, 171‘& (1)0 féB 3055913 (n581 H.)54.96, (d5H 9 7.0 Hz, 1
44 0, 39.4, 38.1, 35.8, 30.0, 29.3, 28.5, 25.8,

Pgsﬁ iﬂ 4910=)%.43 (rp 1 &, 72@1>84 354232 (ABqo 281, qoaﬁzo@)w (s,3 H,

q%&?N%Bg@ (g ?_Césu—%ﬁ &ﬁ deﬁ)%é%@aﬁ O- Me) 3.03 (s, 1 H, 13-
H)s 240 B4 Kol (B, b bAdie b ohrd O Bhds 2385 "b#l, 10-0Ac), 1.88

’ﬁ,ﬂfﬁ%'@% éﬁ%%fﬁ?gﬁﬁa S0 de P fae BV {9Meingl 27 (s, 3 H,
13519@@"?2' oo/ He) ,ak@b)lﬁh@faﬂséﬁév”?@{cﬁé@o{\m CDCly)
3 075 {W@% V\;aﬁm#’a g ﬂw%[@éﬂpt?%@urlgi bh@ nbsiRe 1535, 1302,
BI%L 730 % 328 nl2d 0 43, 43 8L P14 0T a8 2ndfihe. os..

Eufgiﬁym Vool Bt 150 bk 3m%93f§§adé\%t a0, 558,

4l R 994G RRASe] § 3e§8p§’!f{5f.l .e?% 202850 8 21.3,20.8, 16.3,

evapor at ed. e’'resrduer

0 5% AcCEt in cycl ohexane) to
c:Etal Dﬁ@?ur prg ¢t (30 nmy, 85% as a white 1 |

45 = 0.2 (silica, 50% AcCEt in
EL“‘ lel:§f5m . 149-154C (CH, C12/|PRO) ' H NVR

(2001% mg()sgﬁu@lfs%sépilléﬂ' Ehrfatify 7 " % (as 13-
dehydrofifrant2toné-

A solution of 13-[N-Boc-N,0-(2,4-dimethoxybenzylidene)-B-
isobutylisoserinoyl]-baccatin [14,1-d]-3,4-dehydrofuran-2-one derivative (44
mg, 0.04 mmol) in CH,Cl, (4 mL) under stirring is cooled to 0°C. A solution
of acetyl chloride in methanol (0.01 M, 0.7 mL) is dropped into the mixture,
which is left to warm at room temperature, checking the reaction by TLC:
after 18 hours the starting product is still partly present, therefore a further
amount of acetyl chloride solution (0.3 mL) is added. After 3 hours a NH,Cl
saturated solution (4 mL) is added and the organic phase is dried over Na,SO,
and evaporated. The residue is pu.rified by column chromatography (25-535%

AcOEt in cyclohexane) to obtain the title product (30. mg, 85%) as a white
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.57 (s, 1H, 10-H), 4.90 (dd, J =3.7, 6. 1
“H), 4.77 (d, J = 10.2 Hz, 1 5
9.

nasN

Hz,
.30-4.47 (m
5. 1 H,

7, H,
H, NH) .47
H 2'-H 7-H 20-H 3 -H, 3.81 (d, J 5 Hz
H 3.00 (s, 1 H 13-H, 2.4 %61 m 1 H, 6H)
45 (s, 3 H, 4-QAc), 2.27 (s, H, 10-QAc),
.84-1.97 (m 1 H 6-H, 1.83 (s, 3 H 18-M), 1.69
spbd. 3RH =102 |\;1§)'1,ical, 50% s AcOEL, N B(yc)ohejk.aﬂé’) (sn.p3 H49-154°C
16-Me), 1.24 3 H 17-Me), 1.01- 1.07 (m 8 H, );
(@ébc(lﬂdbRi\@& (20(d8H2, CDR2l;p S 1.93.(6, J1.8Hz, 2 H, Bz),
170. 10 164.8, 156.1, 154.8, 139.7, 136.3, 134.0,
71‘323-7360 {o8. D H,1Bg),40.16165, 3 H,921-H), 82964, 91=25.58Hz0,1 H, 2-H),
8, 76.7, 73.3, 71.9, 68.1, 58.3, 57.4, 51.2, 42.3,
53537 1s 48, 10- H)sst%(cicgb 3b.6.2 B bH,Z6H), 473, &, 28.19).2 Hz, 1
21.2, 20.6, 9.3. Exanple 36
}ﬁé\ltﬁrﬂ)éﬁﬂ)ﬁ ('.mT‘Ei;[ 123 H47déh%@'r}b,-baﬂ¢a1 8h (d18 =A5.5 Hz, 1 H, 3-
tion qQf 13-keto-7-TES-baccatin (150 ng, 0.21 mol)
3 §9r{§d1&@513ﬁhﬁ OS2I b, DNRUGCH .2 S A3 rH of 16 AN 2T (.
is cooled t under nitrogen. Potassi um
3t1'ér110t9{\&>h b|§4(b9€4mm1 Hg-Hy, THS (9.354; AfoMe)i £.69 (s, 3 H, 19-
opp% rein and the m xture is kept under stirring
M B oS 55 N BRGLebS7 nan oMl 1Pl (bad9. 101

105G Hioerils GOEMBZoETREL) Shaf¥ 4. rii 67 k7b|60|d|3éd3 170.0,

168 shor 50ulr o548« 4O 146 3n Lk A5RaAE T2%8¢ d0sbal 15.5, 90.1,

8%}’4 B2 et B T8 16 T A1 h S 5h e Sarbatl Fedaks Aal. 38.1,
: hzg?‘gﬁf o ilredt gé’f%zp‘@’&f?aé?@'l%iﬁ;s B

cnro ogr,a on SiIl1Ca >500 Ac I N (0]

obt a | e product (136 ny, 82% Rf = 0.55

coc 3?@%%% FEs R RIS bascatin 4677 62 (i

i : A?Zﬁgl)utlgg 133' ]_fé‘l:_g' 7]ﬁE '@ac&ag ilglojmc’s 04%|1_|Z rfuilol) in

afhyops THE (' ﬁ@ g WF—%&%&W sl f Boted 1o -70°C

gd% 'ﬁ'ﬁt ?P% g% ﬁte‘%béltc%égé @\Cfgzl Elgd,ﬁfﬂzlél %Ijl%ﬁ' d§4 mmol) is
dil(gp&@cg the% fita rgd oS ﬁ‘:ﬁ(tui% %gpt 'l{h%&;ls(t?r%m% 3 58 \for 45 minutes,

tHe33d88A with CICOOEt (31L, 0.31 mmol), checking the reaction by TLC:

PN WA OO

after 2h30min, acetic acid (0.05 mL, 40% in THF) is dropped in the mixture,
which is left to warm at room temperature. After dilution with a NaCl
saturated solution (5 mL), the reaétion mixture is extracted with AcOEt (2 x 5
mL) and the organic phase is washed with a NaCl saturated solution (5 mL),
dried (Na,SO4) and evaporated. The residue is purified by chromatography on
silica (1—-5% AcOEt in CH,Cl,) to obtain the title product (136 mg, 82%).

Ry = 0.55 (silica, 50% AcOEt in cyclohexane); 'H-NMR (200 MHz,
CDCl3) 6 8.09 (d, J = 7.0 Hz, 2 H, Bz), 7.45-7.62 (m, 3 H, Bz, ), 6.45 (s, 1H, 10-
H),5.83 (d,/J=7.4Hz, 1 H, 2-H), 5.38 (s, 1 H 14-H), 4.98 (d, J = 8.4 Hz, 1 H,
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5 H COOCH2CH3), 0.90-0.98 (t, J =8.7 Hz, 9 H,

Si (CH/CH3)3), 0.57-0.65 (m 6 H, Si(CH2CH3)3);

13CG-NMR (300 MHz, CDC13) S 201.5, 170.3, 169.3, 166.5,

153.0, 151.2, 136. 9, 134.6, 1334g 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,

5tH)2,4.48. Gld, 10=00.%. 8,7 H3. 11CH,E>OaHpJ &t.3-4.35 (m, 4 H, 20-H,

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

Q@QﬁH&HQ} 3126 ket H=75 "5EISZb11d&,a$4Ph) RI47-e¥30(my] K, @H), 2.28 (s,
) in anhydrous THF (5 nL) and DMPU (1 nl) under

3sH| #rOAg)i 2.20del 2.t D-ORQ, 20 és, InHt rl8ghte), PEak9BUm, 1 H, 6-

tert-butoxide (0.54 nm, IMin THF, 0.54 mol) is 15

i), dppés,idnH H8- “Miext L6, (Smﬁlfdhlﬁkabdt 3Unsled Bstit-Meyg1.33 (m, 3

at -65C for 45 minutes, then added w th Cl COOCH2Ph 3

H.49006H3¢Hnind). 90- P ckihg 8 ReHr.eAd.i DIChly CHa); 0eY1-8165 (m, 6

2h30 mn aceti¢c acid (0.05 mi, 40%in THF) is dropped

H.n8§ GHoC Hy)pac i CONMRHBOA MH17.eEDGlo) Wa2l &t 1r7@&n 169.3, 166.5,

tenperature. After dilution with a NaC saturated

1§§r$t15)1n2,( %3%9) 136r€e }r?@a& L 30-Oi 120 1 3&6 2% 19 de t8deD, 80.6, 80.5,

Wi t and the organic ﬁzase IS

7\§a%h'é’d0w7il# z§5l>§a§8 §af16r8at4éd0,sém;| 10, (BL- P 1.0, di§Rdl4.2, 13.5,

br'}?cﬁ?g% and evaporated. The residue is purified by
10 raphy on silica (1->3% AcOEt in CH2Cl2) to

(51 ESaBosthoCe! 'n Cycl ohexane) ! 14 WA (200 Mt
CDCl%)B&anSr,del’%?lzg (7;T;'}§H13,1](5[ g,hydgé.@cgg%dﬁlﬁz_‘ m

CH2) '&Sébﬁ% “ob) 13 Fefp poTEg yaceaiy | 4<ﬁ-‘502 (5@%8 2% “mmol) in
aghygrctu& y:il (&g@) Bp HMPO3({1l0), 188k, s§Hing s copled to -70°C
351 ot ol o Blosg00d Fy. 41%1%0”9@ 054 mmol) i
d&ﬁpaefi I%)the [Bmé‘g“ bgh 1P jée_pt gmfﬁ F|f]ﬁf’§ t ]65%% %or 45’ minutes,
SASTHLVRCRANE (B, o 50 Bk T W
5 et st s o Pt 42 P g o
S o eyt By et e o i e

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—53% AcOEt in CH,Cl,) to obtain the title product (117 mg, 67%).

Ry = 0.6 (silica, 50% AcOEt in cyclohexane); 'H-NMR (200 MHz, CDCl,)
0 8.09 (d, J = 7.0 Hz, 2 H, Bz), 7.37-7.62 (m, 8 H, Bz, Ar,), 6.44 (s, 1H, 10-H),
5.83(d,J=7.4Hz, 1H, 2-H), 5.39 (s, 1 H, 14-H), 5.25 (s, 2 H, CHy), 4.97 (d, J
=80Hz, 1H,5-H),4.45(d,J=7.0,3.7Hz, 1 H, 7—Hj, 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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Exanpl e 38 14- hydr oxy-13-keto-7-TES-baccatin |11
1,14-sulfite A solution of

14- hydr oxy- 13- ket o- 7- TES- baccatin (300 ng, 0.42 mmol)

i n Anhydrous CH2C12 (3 L) is dr pped into a sol ution

of SOLI, (0.092 m., 10 1.26 ) and triethylam ne

(0.35 n, 2.52 mol) in anhydrous CH)Cl2 (6 nL) at
H)Q9-Mwy, t ddqsj BH,M<Me)e1i28 (sePtHuttidde)s 0190-0188 (tof =27 Hz, 9
m nutes, then poured into ice-water (10 nL and the
Hseﬁa(l(}’Hﬂ{Qg)gaﬁﬁd @béséxng%vﬁslﬂadCHﬁHQMat -NMR nd300 MHz,
dried (Na2SO4) and evaporated. The residue is purified
ADYCls3id 2@h5cH70rt igr. 3phg6.61053MBDACEEL3T.0, 134.5, 133.7, 130.1,
cycl ohexane) to obtain the two 15 sulfite isomers A _
1298, ig9.R 7128 . SR 87 ( P2R.6nhy19 A38¢. (e BOye) 8@, 613, d5.3, 73.0, 72 2
| soner A- Rf = 0.65 (silica, 50% AcCEt in

78y7c|5<8tfe>éa1n&)4l QHBNRR2T.2001.7v24,0,08(2,3)3.5 B).0968d5.30 =
70Hz 2 H Bz), 744765(m 3 H Bz), 6.59 (s,

, Eaample8816 (d, J = 6.2 Hz, 1 H 2-H), 5. 16 (s, 1
H "14-H), 4.92 (d, 3=84 H, 1H 5-H), 4.50 (dd, J

= 6. d4-Iydrasy-13-keto77- AES-baxzatin3HI(14b4-sulfite 20- H) ;
20399(dJ 6.6 Hz, 1 H 3-H), 2.49-2.64 (m 1 H,

H) A golggopgof 134-|hyd40)()a;d)’5 -ketp-pIES-bagcajn 13)0@)&(3,,0 42 mmol)

3 H Me), 1.84-1.98 (m 1 H, 6-H),
iy s’\nlgvdrp-us iiﬁzt&él)z (31m29 lwrosped in® msplution of (SsQC& (9.092 mL,
17-Me), 0.91-0.99 (t, = 8.7 H, 9 H Si(CHCH3)3),
1026581100®6a1(411tr16thmlar311(ec(4) @ﬁ@pb) 2.3mmeb) W ZnhydwwsrCH,Cl, (6
= 0.60 (silica, 50% AcCEt in cyclohexane);
rmI|..)_ pWﬂ Cadte poachan, m@g(glg)ls &ept @gd@ﬂ stigring fo8 D,Ctmlgutes then
H, Bgz) 74976l—ém3H Bz), 6.55 (s, .1H, 10-H),
pgugeg:l {Igo ige-wagen (14 ml) and ghmepa[agazi peganyc phgsmlwasl]ed with
“f_qzter }1_&' mli,_)Hfirlegl ilganS(gq) e%qévaégg)tggdqﬁlbe\] r%slgqes 8, pujlfled by
sglqu cgro]mgrtg)gr{lﬂ&j 'ZDI % %cg)AE_[( 1&§yégt§exagebfo((§btag1 the two
1.9

o ik s B 8 ok B o 50 it By s
& Cifo&%,% W b1ES Binicd .0 {5@55‘5 Srelhexane); 'H-NMR (200

MAZMBELY 51085k J7_FE§PPZ?°5§,'1§‘z)! Yadr ¥ &h! 5318B2), 6.59 s,
1H, 10-H), 6.16 (d, J = 6.2 Hz, 1 H, 2-H), 5.16 (s, 1 H, 14-H), 4.92 (d, J = 8.4
Hz, 1 H, 5-H), 4.50 (dd, J = 6.6, 3.6 Hz, 1 H, 7-H), 4.12-4.38 (Abq, 2H, 20-H),
3.99 (d, J = 6.6 Hz, 1 H, 3-H), 2.49-2.64 (m, 1 H, 6-H), 2.25 (s, 3 H, 4-OAc),
2.23 (s, 3 H, 10-OAc), 2.19 (s, 3 H; 18-Me), 1.84-1.98 (m, 1 H, 6-H), 1.71 (s, 3
H, 19-Me), 1.39 (s, 3 H, 16-Me), 1.15 (s, 3 H, 17-Me), 0.91-0.99 (t, J = 8.7 Hz,
9 H, Si(CH,CHj3)3), 0.58-0.66 (m, 6 H, Si(CH,CH3)3); MS: 760 M/Z.

Isomer B- Ry = 0.60 (silica, 50% AcOEt in cyclohexane); 'H-NMR (200
MHz, CDCl3) & 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 (Abg, 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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Met hod A: a sol uti on of
14- hydr oxy- 13- ket o- 7- TES- baccatin |11l (300 ng, O0.42

.mmol) in anhydrous CH2C12 (3 nlL) is dropped into a

solution of SO2C12 (0.1 mi, ﬁﬂ%g nmol ) and
triethylamne (0.35 nmL, 2.52 ) in Anhydrous
CH2Cl12 (6 nL) at OC. The reaction mxture is kept
Oder2. 2% i(sy Brid, 10-BAc), 2221 (sut3eH, i3 dte)pdsed.98(m, 1 H, 6-H),
ice-water (10 nmL) and the separated organic phase is
lwks b B WLt 1D-Me)kerl. @ic{snﬁ)H d6i1edMNaDIU0. ¢, J = 8.7 Hz, 9 H,
evaporated. The residue is purified by chromatography
Sdlﬁ:HiG:Heh)((lGSz@%Aﬁ(ﬁH $i(CHeChhexads: 160 dbfZai n t he
title product (145 ng, 45% and a | ess polar product
(53 Eppmple 8 | ow solids. 15 Method B: a solution of
14- hydr oxy- 13- ket o- 7- TES-baccatin 111 1,14- sulfite’
(i so ﬁrqmlﬁdceto-hZEM@ccanimﬂm 14-sulfatand CH3CN
(2 m) is cooled to OC, then added in sequence wth
Ruc1¥lqthodyy; ansalgtiopsel rg-hpdmexy-hirieyo-dnd ESbaddayin 11 (300
wat er (3 rrLI) the reaction m xture becones dark and is
mg,j §.Aammeel) 15 anlydreys €Hewlp6dimel) iintdroppeglintt kesolution of
gh@é L and the two 20 phases, are separated. The

D

JoHake §.46csumeldt and irieth¥amine efhdy mb, .2 mmol) in

and the conbi ned organi c phases are dried (Na2SO4) and
Aé\hé’ﬁ‘é?‘éi Ed26l % @ att(hé) t The seantpupmixque lﬁﬁepgu%ﬁer stirring

= 0,65 (silica, 50% AcOEt in cycl ohexane); 'H NWR
f?rzég iguLes, @b@ggouge 1pie (g water ()7/100m+L|Z) argdl the marated organic

46-7. 65 (E\ s 10- H)
pgase s washgd ity w_zp,terz_(ﬂ.ﬁm@_)l@ir(eél (&Iab.SO;Map,gl e\@p@gated The
egs@pe 1s|_|)pur4%_%(’é i)ygg:h?ég)atogd_'rhpﬁgoqq) s‘]lhgagng—d)ZOyb AcOEt in
cwlo&e&&ej‘) to 20% §E63t"i-f: H_rd)c%&&)(]lég ﬂg(gS‘%@ p.pd a less polar
18; 84-1.9 H, 6 1.70 49 3 H,
pi‘bd‘%g)(“i“afla? ¥eﬁ%&gol‘i’é U (s, < Ho 17- M),

1 4 :

s (s 5 aosoagésenMﬁahyé?ﬁxyg%&ﬁ@czex%%béegﬁwﬂ 1,14-

sﬁﬁgemsc% A
cﬁﬁe‘&%ﬁ'&g@%m%eb' daded R sthbR A Wit RUE, O g0, 338 me, 0.18
mmol) and finally water (3 mL): the reaction mixture becomes dark and is
stirred for 15 minutes, then poured into ethyl ether (10 mL) and the two
phases are éeparated. The aqueous phase is extracted with ethyl ether (5 mL)
and the combined organic phases are dried (Na,SO,) and evaporated to obtain
the title product (90 mg, 97%).

R; = 0.65 (silica, 50% AcOEt in cyclohexane); 'H-NMR (200 MHz,
CDCl;) & 8.09 (d, J = 7.0 Hz, 2 H, Bz), 7.46-7.65 (m, 3 H, Bz), 6.59 (s, 1H,
10-H), 6.18 (d, J = 6.6 Hz, 1 H, 2-H), 5.10 (s, 1 H, 14-H), 4.92 (d, J = 7.6 Hz,
1 H, 5-H), 4.47 (dd, J = 6.9, 3.7 Hz, 1 H, 7-H), 4.08-4.38 (Abq, 2H, 20-H),
3.88 (d,J=6.6 Hz, 1 H, 3-H), 2.49-2.64 (m, 1 H, 6-H), 2.31 (s, 3 H, 4-OAc),
2.27 (s, 3 H, 10-OAc), 2.24 (s, 3 H; 18-Me), 1.84-1.98 (m, 1 H, 6-H), 1.70 (s,
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is dropped into a solution of

2- debenzoyl - 2- m net hoxybenzoyl - 7- TES- 13- ket obaccatin
1l (670 ng, 0.96 mml) in anhydrous THE (9 m ) and
DMPU (2 m), cooled at -50C. Tgs solution is kept
under stirring at -60C for 45 10”m nutes, then added
drop by drop with a solution of ()-canphorsulfonyl -
3oNad O M) né.44460 3nd, 18-Mep) 1.3 (arhiAdriGuMeTHE. Q120189 (t, J = 8.4
The m xture is stirred for 3 hours at -60C then

Hz, &ate $1(CHHCH ; 5090 9B 68! (naceH,Sie€HICEh) Yt i on in
anhydrous THE (2 m). The mxture is left to warm at
roomBxanpleAtQ0ire, then extracted with DCM (2 x 10

m ). The conbi ned organi C£hases are washed 15 with

water14BthdEOX)aaddehemyé m-xhetboxybeneoyl-GdEES: bdtuct

is used for the subsequent step w thout further
ketobaceatin dH. ' H NVR (200 MHz, CDC13) S 0.58-0.66 (m

6H, Si-CH2); 0.91-0.99 J87 9H, CH2CH3); 1.24

(s, %sollmonMEM in THEF O, t 13,901(162&\@)1 0_86715m((sl) cguled to -50°C
19l\/b)183205(m1H6 H; 2.14 (s, 3H 18-M);
19 d_r@pp§ mtp acsabadpn of 223d@benzml %namgthozyh@@yéﬂ -TES-13-
(m, 1H, %7 3. 64 1H, . 1- MSI
kqu)bal:@a(gq)lll (36 mygg 0. 9 91) ggHanlfgydrH)Js E49(r@l) @nci DMPU (2
ml%o cy)o}q;i -fﬁxC 7Tl§q)1 s(oiutgégl_' (@Zlggpkp—pngeré‘r fﬂgrlgb gHpt -60YY for 45
n%mlqtesmtherp chileﬁldrog by %agg 'v(yltb agsod)ltlory %(:@Bcamsphgrsulfonyl-
ogazug%ng{&ﬁﬁfrgf%&mol) in anhydrous )I'HI§ (2 ml) The m1x|_t|ure is stirred

d b 7-TES- 1
B RO BB AT S OB a5t stuion i
14B- hydr benzoyl - 7- TES 50
afgyﬂa %ﬁﬁ?af% iFITAS ﬁ*xgurg) BErCiyara oo (SoPriegure then
ed into.a 20% ene
el mfﬁ’f 50 0! 2 oBBE FomtisRa orRanie DBash i, washed
SOl ut | dro
AR TRE R B PLHEL R SO0 TRE) e S OBREP i usadfor he
ned 5 nic
shbasads it ol RS CodnliaRtn” RRRTR B, iHE cpcyy 8
| ash ~C a

REFTHES ( géﬁ‘#&%ﬁ%\é&??d%g?)@%‘ %.%2 R 2 s, 31, 17-
MEJTPLYRY ] @H?ﬁ‘é%@i,%.7§'f’s!\'§’ﬁ,(l~’9oﬂ4é¥,*'ﬁ.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); 4.93 (d, J =7.3, 1H, 5-H); 5.89 (d, J = 7.0, 1H, 2-H); 6.53 (s, 1H, 10-H);
7.54 (2,1 H,m), 7.13 (4,1 H, dd, 7.9, 3.0), 7.36 (5', 1 H, t, 7.9 Hz), 7.61 (6',

1 H,d 7.9), 3.85 (OMe, 3 H, s).
Example 41
14B-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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CDC13) 6 0.58-0.66 (m 6H, Si-CH2); 0.91-0.99 (t, J

=8.7, 9H, CH2CHB): 1.21 (s, 3H, 17-Me): 1.39 (s, 3H,
16,-Me): 1.75 (s, 3H, 19-Me): 1.86-2.13 (m 1H, 10

6-H); 2.22 (s, 3H, 18-M); 2. 25@ 3H 110-OAc); 2. 26

(s, 3H, 4-OAc): 2.48- 2.63 (m 4% 6-H): 3.83 (d, J

=7.0, 1H, 3-H): 4.30 (ABg, 2H, 20-H): 4 49 (dd, J
13tketopadcadin TH, (12-Hg) id. Bthydsous BCNM(H) mid. 08 pykidihe (16 ml)
=7.3, 1H, 5-H): 6.15 (d, J = 7.0, 1H, 2-H: 6.54 (s,
i&ﬂroppedﬁ)into?aSZlO%thoﬂg&&e s9lutionlih ODCM 485, mid,5 €qP.at -10°C.
3.0), 7.36 (5', 1 H t, 7.9 H), 7.61 (6', 1 H d

- Afte) 2 Bogs, @dféa NaH{ Os)aquebussahypien 4200 ‘ml) is dropped therein.

148- hydr oxy- 2- debenzoyl - 2- m net hoxybenzoyl - 7- TES- bacca
Tihienaqueousiphasec kr baciarstractds peths D&FMof3 x 50 mi). The combined
t et raet hyl ammoni um borohydri-de (12 eq) in absolute
ofgaiignphasesoang Yiried ewwl eedium -sBifateanddadvapbrateda The reaction
sol ution of 14B-hydrox
prodedferrrude - @npmflhdx¥>5eﬁaﬂbl cmrmiqgapéwotﬁadmugel DCM-
I1l 1,14-carbonate , 0.6 mmol) in meth?nol
Aﬁ())Etse&Q é) telgbepie f:amtfféi Qﬁmph@n@m%%glelda HrINMR ((800 MHz,
%& the reaction is treated with citric acid, then
Elacd 8P 801a6 enndH, SiceHa):e- 9THBI8 disbl ﬁ@dlo?i;laﬁiszCHa) 1.21
phases are dried over sodium sul fate and evaporated
($hats ddoMednd- 3 (WSH s1paMeni dd s, caﬁohﬁtMgP,abIW -2.43 (m, 1H,
give the 25 desired conmpound in a 60%vyield. 'HN
500 20 % (5.1 35 Med, %ggo(saéﬂ(h@) B2 DM 30Ac); 2.48-
1-0.99 J = 8.

'21639 (e, . 1H, éf@ B3s83 &l 'y f@ol\klyl 31H3744 @9 (Agég 2., %)H) 4.49 (dd,

é'ﬂ??iﬁ 7%Sic§H 315 ‘f§1 @H1H4 1&\?1’)) 4Pl 53- %n%H,lﬁrIg)a 6.15 (d,
2 7,_§')11132;ﬁ §54 (s 165 Tp- ) 7654%4? '2_61‘3 255?2{9(111 H, dd, 7.9,
7l ‘fﬁi&‘f% 2604 i 509, SO 2R o

10H)E ',1Hrr) 7.13 (4', 1 H dd, 7.9,
L, 1 H t, 7.9 HZ), 7.61 (6', 1 H d
79)

1% el Waé-%eﬁq&yﬂi-ysﬁé}ﬁ%%ﬁgﬁﬁyo&7%@&%@@1 m
lli%-c%gp%&ye 2- debenzoyl - 2- m net hoxybenzoyl - 7- TES- bacca

tin 14 Isul’pé‘rf's“lon of tetraethylammonium borohydride (12 eq) in absolute
methanol (10 ml) is cooled to -50°C and added to a solution of 14B8-hydroxy-
2-debenzoyl-2-m-methoxybenzoyl-7-TES-13-ketobaccatin III 1,14-carbonate
(0.5 g, 0.6 mmol) in methanol (10 ml). After disappearance of the starting
material (8 h), the reaction is treated with citric acid, then extracted with ethyl
acetate. The combined organic phases are dried over sodium sulfate and
evaporated. The resulting crude is purified by chromatography to give the
desired compound in a 60% yield. 'H-NMR (200 MHz, CDCl;) 6 0.58-0.66
(m, 6H, Si-CH,); 0.91-0.99 (t, J = 8.7, 9H, CH,CHs); 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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carbonate 10 The product is obtained from

14B- hydr oxy- 2- debenzoyl - 2- m

nmet hoxybenzoyl - 7- TES- baccatin |11 1, 14-carbonate

foll ow ng the same procedure agldescri bed in Exanple

33. "HNWMR (CDC13, 300 MHz) S 617, (H2, d, 8.5 Hz),

3.78, (H3, d, 8.3Hz), 4.95, (H5, dd, 9.5, 1.1 Hz),

1B);5174((dod, = i, 1H,9D-H), 4612:4.8%,(n3. 28, 20HH); d.4%(dd, J = 10.3,

Hz), 6.51, (H 10, s), 6.49, (H 13, m), 4.87, 15 (H14,

&6, 6Hg THe); 418200d, (H16.4-8); 41985%d, (HE7].35)XH,3-H; 5.00-5.03 (m,
H18, s ), 1.76, (H19, s), 4.29, (H20(x, AB System

12p. 83-1); 3. He)(d, d.57.4( HBY, 2-H)); 67429s, (H3'10-H), 7154682, 1 H, m),

(W', m, 1.88, (H5', m, 1.12, (H6', d, 6.3 Hz),

711324, (HA, ddd7.%.B80K).362534] H,4, 78 Hz) 7.6 o4, 1(H0d 7.9), 3.85

Ac, S%’ 1.40, (Boc, s), 8.06, 6.51, (2,4di MeOPhCH m,

(®Mg¢, 3 H.M0 Ph, s), 3.86, (MeO Ph, s), 2.81, (OH, br

s), 1.56, (OH, br s), 0.97, 20 (CH3Tes, t, 8.1), 0.62,

(CHeEzample 48 1 Hz), 7.54 (2', 1 H m, 7.13 (4', 1 H,

dd, 7.9, 3.0), 7.365.5', 1H t, 7.9 H), 7.61 (6', 1

H, d13-y-Ba-d60r-(3M-dignethoxybenzylidene)-Bsisobutylisoserinoyl]-

13-%!\!— Boc- N, O (2, 4- di net hoxybenzyl i den%) - B-i sobutyliso

148-hydyexy-2:debenznyd3-m>-m ®enzpyh7-TES-baccatin III 1,14-

- met hoxybenzoyl baccatin 11l 1,14-carbonate 25 The

carbapate i s obtai ned from 13-[N-Boc-N, O (2, 4

di neé_hoxybenzyl i dene) - B-i sobut yl i soseri noyl ]-1413- hydr

oxy- ZNGeb@ROGUSL 215 ~ pretairsd befiony | - I Brbsdpexy-atdebenzoyl-2-m-
1,%{4-0 rbonﬁte follow ng the same procedure as

TS 8OKY BRFEAY El&mpbaceatin ' [LInvR14¢epbegate3ofpligwings the same

6.16, 1 | M2, d 7. . 3.78 (H3, d.7. . 4,98
p(géquéalag_sééfscgl_bgd Exgg;%%%g}x- R1&10CTs 50 8i2) 5 6.17,

529, 37 By (W difndiady a s, gp5 b 0.5 111 Hepi 5%, o
Phaigo 68, 83 aboHa) E b o6l . 5, Choolti P my, 47
88, 63 Bed, PAFo2 8S, o 2 L. g6, auo. )
48, odd, ¥ systhed 2280053 T a1l 2 . m. 165
B R S) . BREVBRE, 5 BA 0 B 65 4,
Ae, Ky, 5247 (P0'Kd,'s), 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,
(CHjTes, t, 8.1), 0.62, (CH;Tes, q, 8.1 HZ), 7.54 (2,1 H,m),7.13 (4", 1 H, dd,
7.9,3.0),7.36 (5', 1 H, t, 7.9 Hz), 7.61 (6', 1 H, d 7.9), 3.85 (OMe, 3 H, s).
Example 44
13-[N-Boc-N,0-(2,4-dimethoxybenzylidene)-B-isobutylisoserinoyl]-
14B8-hydroxy-2-debenzoyl-2-m-methoxybenzoylbaccatin III 1,14-carbonate
The product is obtained from 13-[N-Boc-N,0-(2,4-
dimethoxybenzylidene)-B-isobutylisoserinoyl]-14B-hydroxy-2-debenzoyl-2-m-
methoxybenzoyl-7-TES-baccatin III 1,14-carbonate following the same

procedure as described in Example 34. '"H-NMR: (CDCls, 300 MHz) 6 6.16
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7.61 (6', 1 H d7.9), 3.85 (Ow, 3 H s). 10 Exanple

45

13- (N- Boc- 8-i sobutyl i soseri noyl) - 148 hydr oxy. - 2- debenz

oyl - 2-m net hoxybenzoyl baccatin 1, 14-carbonate The
product is obtained from 13-[N—§ c N, 0(2 4-

di met hoxybenzyl i dene) - B-i sobutyl i soseri noyl ] - 14B- hydr o

(K 2-"téldéng GyT8 2HE3y d1h4 ket ak9®EH 0vd-F.5 TES Hag.catonH6a, ddd
I11 1,14-carbonate follow ng the sane procedure as

18e5c9. Bbéd4 Hr) Bt @dp(H6B5ddd HABRI { 20 . Milkz), @R 8H78dd 10.9, 6.5
6.09 (2, 1 H d, 7.3 Hz), 3.68 (3, 1 H d, 7.4 Hz),
Hz)98.346 (H10Hs),dd529HA3,2n9, ¥z87 (Bl182 d 6FaHz), H,40d(d1116, s), 1.33
14.8, 9.8, 6.9 Hz), 1.86 (6(3, 1 H m, 4.37 (7, 1 H,

(HL7, 6),25.061(H18,15)H,1.%) (H8944)(433 (HEDodd SH3pati27HR0B, d 8.3
Hz), 4.83 (14, 1 H d, 6.9 Hz), 1.26 (16, 3 20 H, s),

Hiz)36. 5(31(7H23 ), 539 (&L388n?z 186531 88 @4'imp 1HZ7Y (HbB.,7), 1.11 (H6',
(19, 3 H s), 4.32 (20a, 1 H d 8.3 Hz), 4.20 (20b,

d16A Ha), 8.13 (Y, @645 HD, R4 Ac3 sh, 287(1@.£8s), 1040 (Boc, s),
C®2CH3, 3 H s), 430 (2", 1 H dd, 6.4, 3.2 Hz), 4.08
6¢3t-6.37(R,4 d)Me_QPLhQ(Mma) 31910Me@p Phisu3. %61(1\5¢01P1H s3)2.81(0OH,
1.68%5‘,1Hn) H d, 6.3 Hz), 0.95

bre) .54 (@, u,H,er.nez 1)3 4 3411(@@3 7.9, BL0)s¥,364 (73 1(Reit, 7.9 Haz),

Hod, 9.8 b, T &2 25 H, m) 7.13 (4", 1 H,
Tefall (G:@),H,sdd),),ﬁ.-%%((() 3’1HHS)t .9 Hz), 7.61 (6", 1
H d_7.9), 3.85 (Ove, 3 H, s). t 153 CLAI MB 1.
Conp&mayiéﬁéforrmlalllm R90RS XOR6~pTIIII
5 wherein is -N3 or -O-R3

when liis(N-JMﬂ 5f'§Pthyll$q56mlm3’é}r}I43 hydroxy 2-debenzoyl-2-m-

methoxybenzoylbaccatin III 1,14-carbonate

The product is obtained from 13-[N-Boc-N,0-(2,4-
dimethoxybenzylidene)-B-isobutylisoserinoyl]-148-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, CDCls) & 6.09 (2,
1 H,d, 73 Hz),3.68 (3,1H,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 (6B, 1 H, m), 4.37 (7, 1 H, m), 6.25 (10,
1 H, s), 6.44 (13, 1 H, d, broad, 6.9 Hz), 4.83 (14,1 H, d, 6.9 Hz), 1.26 (16, 3
H, s), 1.33 (1.7, 3 H,s), 1.88 (18,3 H, d, 1.6 Hz), 1.70 (19, 3 H, s), 4.32 (20a,
1 H, d, 8.3 Hz), 4.20 (20b, 1 H, d, 8.3 Hz), 2.46 (4-CO,CH3, 3 H, s), 2.23 (10-
CO,CH;, 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 (4b, 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), 473 (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).



R2 is hydrogen or acyl; R3 is Cl-C4 al koxycarbonyl or,

. taken together with R4, forns a 10 carbonyl,

t hi ocarbonyl, SO SQ2 group; R4 is hydrogen or, taken
together with R3 or R8, forns t groups specified in
the respective definitions of and R8; R5 is

hydr ogen or an al cohol -protecting group; R6 is aryl,

CloARMY

uted aryl, heteroaryl, with the proviso that it

is 15 different from phenyl when X = OR3; R8 is

hydr

1toge?%g¢b
acyl or hydroxyam noacyl
preparation of conpouggls
conmpounds of forrmula Ilo:
Il 54 wherein Eis -N3,.
R6 is different from phepy

Kyl 1- C4 al koxycar bonyl or, taken
ouvglmjdgsﬁt‘ﬁdf@’r la Iﬁ

orns a carbonyl group; R9 is an

gffoup. 2. A process for the
ka1 from 20
ENOOOE ORI OO R6

=CH R8 or--0O R3 when

& aXPR2, R5. R4 and R6

k) X O

are as defined in claimi, V\Ih\,FQh\ﬁJJI‘OCGSS conprises: 5
a) reduction of the C13 carfbnyl to give compounds of
formula VI O ,_RIO O OARS

II1

5 wherein

X

10

R;s
Rs

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

is hydrogen or acyl;

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

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

is hydrogen or an alcohol-protecting group;

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

15  different from phenyl when X = ORj;

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

Rg
~ with Ry, forms a carbony! group;
Ry  is an acyl or hydroxyaminoacyl group.

2. A process for the preparation of compounds of formula III from

20 compounds of formula II
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15

HOY z XOO RA O OrO R6 VIl wherein Xis -0OR3,
-N3, -NHR3, -CH2-R8; Y and Z are hydrogen or, when X
is -CH2-R8, are taken together to 10 form a double
bond; and the other groups are fined as above; b)
esterification at the 13- position wth derivatives of
acids of formula |X to give conpounds of formula VIII
whereinUo O, R RO OOXO_ O RA O OTO R6 VIII 15
wherein R4, R5, R6, RO and X are as defined above; «c¢)
Foist-Non aNHe Rgaw&de-Raf ort H2-Ry whentRyis diffewest fr8m phenyl,
process for the preparation of conpounds of formula Il
ahddtn, K5, R4 and Rg are as defined in claim 1,

which process comprises:

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

wherein
X 15 -O-R3, -N3, -NH-R;, -CH,-Rg;
Y and Z are hydrogen or, when X is ~CH,-R;, are taken together to
form a double bond;
and the other groups are defined as above;
b) esterification at the 13- position with derivatives of acids of formula

IX to give compounds of formula VIII

VIII

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

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



conmpounds of fornula I,
P1 O OOPS
Il wherein RL is an al cohol
an acyl group or an al cohol
-OH, -OR3, =N2, -N3, -NH22, R3,
Ts, -NH N=N-Boc, - N(CO02R7) NHCO2R7,
compiunsisesuloromyh I, R3 is Cl-C4 al koxyc
taken together with R4_fornms a 10

t hi oc%rbonyl SO, SO2|group;

t oget e‘lovmth or R

t he [ ldef i ni

-protectin
- protecting

aryl [
- Cl1- C4 aId(oxd
forms a ceobo .
treatingpgthe protecfed 13-
wth bases to form 20 an enol ate inte

formula IV, 56 b) quenching the enogﬁt

suitabl e el ectrophile ich can be c

group or with an acylating, alkylating or silylating
agent I v IT
wherein
R, is an alcohol-protecting group;
5 R, is an acyl group or an alcohol-protecting group;
E is -OH, -O-Rj, =N,, -N;, -NH,2, -NH-R3, -NH-NH,, -NH-N=N-
Ts, -NH-N=N-Boc, -N(CO,R;)NHCO,R;, =CH-Rg;
Ts  1s p-toluenesulfonyl;
R; is C;-C, alkoxycarbonyl or, taken together with R4, forms a
10 carbonyl, thiocarbonyl, SO, SO, group;
R4 is hydrogen or, taken together with R; or Rg, forms the groups
specified in the respective definitions of R; and Rg;
Rs 1s hydrogen or an alcohol-protecting group;
Re¢  is aryl, substituted aryl, heteroaryl;
15 R;  is a C;-C, alkyl, aryl or arylalkyl group,
Rg is hydrog.en, C,-C, alkyl, C,-C, alkoxycarbonyl or, taken together
with R4, forms a carbonyl group. |
which process comprises: |
a) treating the 7-protected 13-ketobaccatin of formula I with bases to form
20 an enolate intermediate of formula IV;

R2 10 R2 10 R2.
O HOHOE OO0 ~R4 OO R6 R6 R6 |

R4 is h;‘%
, for%the gr oups
of R30a8d41R8 R5 is

OO0ORLMOO
IV
g group; 5 R is
group; Eis

NH NH2, - NH N=N-

=CH-R8; Ts is

ar bonyl
rbonyl ,
rogen or,

or,

t aken
speC|fn@d in

R6 is\e

r

cConpri ses: a)
i n of forrrula

0

r medi at e of
e lVwth a
erted to an E



to give conpounds of formula VR2Z OORL RIO O= R4

OO R6 V5 wherein R10 is an al kyl, acyl or silyl

group, which can then be converted into conpounds I1.

4. A process for the preparati og of conpounds of

formula XIV starting fromconp Gnds of formula Xl II

R2 10 ORR 100 0 O0~5 HOO0 " y-NOO OH M N3

bHO 0gmanching thel eaplate NBD Wgh R4 swbable Xglettrophile 1Which can be

wherein R2 is an_acyl group or an al cohol-protecting ,

gr oupOnRItedstohgml Fogrenp arcyith anl &eplatong, alkydening egesilybating agent

with R4, fornms a C=O, C=S, SO SO2 group; R4 is

hydr &gtyestompaikgs of dgandlerVwi th R3, forns a C=0, C=S,

SO, 15 S group; R5 is hydsogen or an

al cohol -protecti ng group; S @ryki, sSubstituted

aryl, heteroaryl; . Rio ' R -
_ _ o

P

o
R6
A"

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

compounds II.

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

from compounds of formula XIII

RZ\O
5
o o) o O/R
3 O

S
MeO R6>=O \f)

XII X1V

10 wherein

R,  1is an acyl group or an alcohol-protecting group;

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

C=S, SO, SO, group;

R;  1s hydrogen or, taken together with R,, forms a C=0, C=S, SO,
15 SO, group;

Rs  is hydrogen or an alcohol-protecting group;

R¢ 1s aryl, substituted aryl, heteroaryl;

comprising:
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15

conprising: r r 57 a) selective reduction of the
azido group to am no group; b) optional treatnent
with al kylating or acylating agents; c) cleavage of
the C7 protective group; d) opeyjng of the
oxazolidine. 5 5. Conpounds of Tornula Il R2 O 00 R5
OEj] R4 OO 6 Il wherein E, R2, R4, R5 and R6 are
ayselgetivasedudiia ef thezazide grosppoamisogrofipr nul a 1V, V
R2 b R2bM_ O RlL RIO\ OCORL OO HO- HO OO OO R6
breptipgal vea,tmcfmewtthrallrwliasmgrpraaqyéamngregamts R10 is an
acyl, alk silyl or phospho group; Rl, R2, R6 are
Caéi/qaweae@ the, CJ| Rroseivel &ronp; Conpounds of fornula Vi |

~d) opening of the oxazolidine.

~ 5. Compounds of formula I

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

6. Compounds of formula IV, V

Rk Rk

v V

wherein
M is an alkali metal;
Rio 1is an acyl, alkyl, silyl or phospho group;

Ry, Ry, R¢ are defined as in claim 3.

. Compounds of formula VII



58 RR bOO--R5 HOYzZ XOR4 0> R6 VI
wherein R2, R4, R5, R6, X, Z and Y are as defined in
claim2. 8. Compounds of formula XI and XIl o OHOO
OOH HXO0OR4 0O R6 5XII5§§) OOO~RR OXOM
RA OO MOR6 X wherein XiS -N3, -NHR3, =CH RS,
or -OR3 when R6 is differerg{t2 from phenyl;

0

OO/RS

re” O 0

. Reé \ro
R
wherein

R;, R4, Rs, Rg, X, Z and Y are as defined in claim 2.

Compounds of formula XI and XII

MeO

XI

wherein

X is -N3, -NH-R;, =CH-R;, or -O-R3' when Rg¢ is different from
phenyl,;

R;  1is an alkoxycarbonyl or, taken together with Ry, forms a carbonyl,
thiocarbonyl, SO, SO, group;

R,  1s hydrogen or, taken together with R; or Rg, forms the groups



10 R3'is an al koxycarbonyl or, taken together with R4,
fornms a carbonyl, thiocarbonyl, SO SO group; R4 is
hydrogen or, taken together with R3 or R8, forns the

groups 59 specified in the resgective definitions of
R3 and R8; R6 is aryl, substituted aryl or heteroaryl;
R5 is hydrogen or an al cohol -protecting group; R8 is

hydr ogen, SPEEifdad i@ Kia respecidde slekimisions bbRylandrRq;t aken
together 5 with R4, forns a carbonyl group.

R¢  1s aryl, substituted aryl or heteroaryl;

R; is hydrogen or an alcohol-protecting group;
Rg is hydrogen, C;-C4 alkyl, C,-C,4 alkoxycarbonyl or, taken together

with Ry, forms a carbonyl group.



