gener%ll rel ates to chenical conpounds for use in
Pﬁé';g hcer patients. Mre particularly, f’ﬁ'gUSZOIMIOSISIG

|t%£ 4 ﬁ'i‘ij a?&EBhA"(ﬁla Mg&ﬁgﬁ)c& g@ﬁwﬁﬁ%ﬁgﬁo‘ﬂ PRODUCTION

gpem §:| cally, the present invention relates to
9, 10- a, a- OH t axane an&ll@lgsftlpﬂbﬂ&ntmnn met hods and

| nt e"médb%?;&? lHﬁéﬁtiﬁnvg&% ﬁ{ {?‘?e{r@% efitef €6 ounds Is for use in

Backgr oun I OUS axane CO
W@nu eneer patients. bMoreparticulaity the prasent ipventionds drregtad ito new

&g LSk Bbkah¥! alo%s‘?"éﬂﬁe olhiUg Jb?ﬁbﬁ.@gﬁ ﬂfgm§3§&nflm1y, the

attention rn t entl I C an
piaserd ievention ireletesdiot %10, @Okt tape iamakigsy production ragthods and

iéf%gjnét%ﬁaﬁg us&linh ?&%@BH%@%&;&' gagﬁff?;iel o g

ous 't axanes
docet axel have ex hiBsckgroyndboi thedgventiani t y agal nst

seve ,gyt H,(Q[—,Srﬂoéf{gzcgdtnﬁg g l&l%wntt%%% gﬁ‘rgtr e Qcﬁfvity As a

| nve atronsin at sucht
rb$ldiaraf thla regiivityp taxanbe have nadeivied iicreasinguatiention in the sccentrhc and

nAL ol 200 SR 07 bR PRERIMRD YRR iy o

'er drugs i s
cauwroMmoﬂmapBgslcaagﬁntmr Fmaexamﬂe ofariblie Ita)@nealsuw as paclitaxel

oS TG P o A0 oot L B8 Vgt o
traersngnd funuxenmdsugahpas inchmtestl'xahsaah taxamemplemise a broad range

B bR o b SRR 2274 2P oy
f ewenerappuasshsiar demioplsg deveahtecarmer idmygsoisethe ldentnf' ication of

<3 e SRR g e B ESRBIN fShbhors
variusvpdrijoref of & eomplanmdenld mayiltad o dewi arabbettertdrugs having
L s Mo o4 TREGEH, BBRRES) FRA6 3o ogais
cawet cells that yavengeveiaped moldalricg rasistarte DR faverair less serious
s BT AT S 5 SRR B, e e e

c onpin viedsoftthe ipngmising anvtitintsir @ctgiyod tha tbane famiyoiit i |g slesirable
o e SR e Bl S e PR o RSy e
treatmeeid fQne patticabislyoinporieat aren [Eathee developrhéntsofc H[Fﬁ;s having
iR g DR (i rbberifr c dccardr M dBeien 5 ined Rapiice new

tafarmresyipedndshiraving embrmd:‘hiolagndalﬂgcﬂvﬁy e ugs @ emfatmg cancer.
chemi ca

TR HRR P Lo AESHHE RIeUEE 13 VARG SPGB Fnall, thoro

is faomaad 8 méthods of treating patients with such compounds for use in cancer
treatment regimens. The present invention is directed to meeting these needs.
Summary of the Invention
According to the present invention then, new and useful chemical compounds

for use in cancer treatment are provided having the formulas:



Rx groups and Px groups contenpl ated hereby are set
forth in the follow ng Tabl e 1R4 TABLE 1 Rx GROUPS AND

Px GROUPS CONTEMRLATED R, H, aB afx

‘i sobutyl group of] a tert - but oy
as a tiglyl giou ar QmatN g
O al kyl, 0-ol eflini_, o ‘

"0-
i sobut yl po‘uﬁ)ll\
as_anlsouycg2O|e (%‘Il

Ph, 0- alkyl,

IBssuch as an

phenyl group,
1 o al kyl such
ar'q =" group such as
ronmati ¢ R3 hydroxyl or

or 0

f3 ni c}
OP1 R4 hydroxyl or F%POOO RS hydroxyl®%r R7000 R6
hydr oxyl, OP2, R7COO or an ether gappgti onality such as
an 0- methylthionethyl or other hetero substituted
ethers 2 WD 2005/ 030150 PCT/ US2004/031816 R7 al kyl
such as a nethyl group, ol ghgnic or aromatic

TInt

oW

]

2
%um LLITH]
8
(=

When_ reference is made to compounds throughout this disclosure, possible

Rx groups and Px groups contemplated hereby are set forih in the following Table 1:

TABLE 1
Rx GROUPS AND Py GROUPS CONTEMPLATED

H, an alkyl such as an isobutyl group or a tert-butoxyl group, olefinic such as

Ry
' a tiglyl group, aromatic such as a phenyl group, O-alkyl, O-olefinic, or O-

aromatic

Ro H, alky! such as an isobutyl grdup, olefinic, aromatic group such as Ph, O-
alkyl, O-olefinic, or O-aromatic

Ra hydroxyl or OP,

Rs hydroxyl or R;COO

Bs hydroxyl or R;COO

Rs hydroxyl, OPF,, R;COO or an ether functionality such as an O-

methyithiomethyl or other hetero substituted ethers




group Such as a nethyl or ethyl group, ol ef FRI2Yp031816
~aronatic or nmay specifi cally be: % Co R o al kyl group

Rijch g %IIQ! HichRela ﬁ%&tﬁifgﬁ&fp, OleTHE of hfon?dﬂc arkyrgroup:

)

such gs

net hyI roup, I Ni c or aromatic

D4n | oh Iy Ar ot hy I
oty

E‘F‘Zﬁ? "ol ef J&Zé#ﬁ%fé"&i&ag e posif ooy be:

irec

H co x, CdA 466'-;: %o ', w ncs \ R13 H7 al kyl

_group sgch as a nethyl or et hyl group, ol efinic or

{ ar omat|iClgt oup m-l al kyl group_such as a methyl or
et hyl g%up, ol éfi\nig or = tl\m@mospwu cally
be: 1Z-1- xc ¢ / NCO xcd® c6 s~ xco--' B Pi hydroxyl

- [ protedts gro suc s a silyl protectipng group, for
| exanpl e@lg”F‘B 6f TES-R2, hy p cting_graup

Lsuch as a _silyl protecting group, Tor exan‘pl e, TES 3

RO 200

group
may be

H, ab@lgroupPsiiohldS20méthQik 81Hyl gridtp, bfimicodresdmatis group
such as carbobenzyl oxy (CBZ) Specifically, Ri
Ph or tert-butoxyl or tiglyl, R2 may be Ph or

RsODUT
heter o
pr ot ec
silyl

al | !
" akyl?o )ggag?ﬁg:?gétﬁ &%@F@H‘ ol@ﬁm@bpﬁfomatic o may

t TES, P2 b
'%Q?egi?s%g Hpluch ot dees d@?ﬁ gundsm%c v

ing to the present i nver '@ may be nonoacyl at ed

accordi
at C- 10, such as when R5 and Rgeoare hydroxyl and R4 is
R7CQOO, Mer e R7 h formul a sel efhed fomt
fol | ol st(l\ﬁ:\t’ﬁea&%clél c00 1coo N%f -coo{@i
Ryt Y0 afR‘yl’grbﬁﬁJSLcha'é' aethit P8yl group
Ri1 H, alkyl group such as a methyl or ethyl group, olefinic or aromatic group
Riz H, alkyl group such as a methyl or ethy! group, olefinic or aromatic or may
specifically be:
- Hed- Hﬁg@é H;]SCO 5 BCONY BCo™NY
© HCO '
RSN | HCS. Xy @J. = M
Ri3 H, alkyl group such as a methyl or eihyl group, olefinic or aromatic group
Ris H, alkyl group such as a methyl or ethyl group, olefinic or aromatic or may
specifically be:
23 met BCod M };CO § HCA™y BCONY
- uod
ES TP HC8 @k}a W
Py hydroxyl protecting group such as a silyl protecting group, for example,
TBDMS or TES
P2

hydroxyl protecting group such as a silyl protecting group, for example, TES

3




7 WO204H18¢ 10 positions. For exanple, Rs nBGTBRIGIHSHS
when R4 and R5 are hydroxyl; R4 and Re may both be '
87000 _when RS i:s hydroxyl: or e

nhbs be RNEGROteRiRG @roky sigh asCarbobeR®/IdydCPZloo | r coo

] >COO 2Nt o coo— NCr—rcoo C T V T7- a 000 N COO
COO coo coo ~Yl o-coo or Ni coo Additionally, =
che rﬁpreashcaiigmﬁp maysbealaic or tiirmptagl ottightr Bsmay berRreot iseutyl,

RpER (A Ao TiET et o8 DRI gthes, ©r Ry be g oy
prB?ecl negr dupGucPaSPIBDMB &ireies, Qndtﬁ’bfmu%lge%sﬂw @rc&téctmg group

in Table 1 above and are each
suphiasl TES | eemnpeunds aceerding e the Resppbinvertioadasy be H@n?@vlated

algdag %tﬁﬁ\%ﬁ%ﬂeﬁﬁ 'Hddgga C@)ﬁy@ﬁ)éyl 3R ?%%h%@@ @&ergo CQO has

- aoosla se@@[éd-fronﬂh@@ﬁlidwmg gtructurgsD | JL O COO N/ COO O/
COO NCOO MO ~ NC@N/COD(// COO N or

M-WO ' H;C‘c°° P—coo MI}-W

() oL o .
Q\/*CDD O—mo. \@coo 000 @\/;,00: PN

Compounds according to the present invention may alternately be mono-, bis-, or
tris-acylated at the 7, 9 and/or 10 positions. For example, Rs may be R;COO when
R, and Rs are hydroxyl; Ry and Rs may both be R;COO when Rs is hydroxyl; or each
of Ry, Rs and Rs may be R;COO; where R,COQ is:

e Qe O .
[sale) CoC Q
coo Cf};f PN {>—c00 \[}—-coo

c - o
= o]
/>" CQo ﬁ &_—\ Cl/\vcoo i Y \M
B c00 coo oo

Coo

R

|
coo
O— or M 00

Additionally, chemical compounds according 1o the present invention may

have the formula:



t VQWESBWEent i nvention may have an acr ol | /G248
group connecting the 7,9- p03|t|ons For exanpl e,

chem cal conpounds of forrrul a %ECB)OS/ 030150

PCT/ US2004/ 031816 H R4 O o %2 OO PhO=HE
OH CH OAc  (OCOPh or HItoO OAc OCOPh are
provi ded wher ei n R4 is hydroxyd Gr ciBCoO.  Anot her

exanpl e of the 9 acet aI [ ppaeunds
contenpl at ed" the o 0051030150
PCT/ us2004/ 0311516 H b0 O Of " =
HOH OO o <
ﬁ CH 'E (:'.)Ac
OCOPh

wherein R; through R, are as defined in Table 1 above and Rs and Rg are each'H,
atkyl, olefinic or aromatic. Compounds according to the present invention may be
monoacylated at C10, such as when Ry is R,COO, where R;COO is:

€00 aN.
BC™ jl\c 00 P@\/\m D—cuo I}_m

' £
¢ 0.
Yol 0, 0oL, O
O~co0 Ner~eo0 ~o oo “coo
Q/\coo O—coo \N@\ 00 mcm
. <00 = N or o000
coo

Rs may specifically be H or methyl, and Re may spegcifically be:

- med-  HBCod M . ?CO § BCo™% 00"
™0 —

H3C'O

: \\}., P! HiCS % ' @3 o )

Compounds according io the present invention may have an acroline acetal group

connecting the 7,9-positions. For example, chemical compounds of formula:



cONPIPERHE? RS R OX' \O R11 R12 Pa\ N~ O PEI/Yp04fp1816 -
OH O QAc Rz \~/ OH OCOPh 7 WD 2005/ 030150

PCT/ US2004/ 031816 Ra RO R4 O \O_.Rift R12 pa~-N3i O
111 O R 0O H OH = QAc or OCCPh | wpherein R2, R4, R8
and RO are as defined in Tabke ¢ ove, P3 is a NH
protecting grgﬂg such as c : | oxy (CBzZ), and
R11 and R12 ape Qs defin above for R8
and R9, respeéii@ﬁin’Th antion al so

provi des net hod LS Q. HCFRg taxane anal ogs
and derivates Pherepf for Sy | 'qapcer treatment. One
met hod according to the preseit invention conpri ses
providing a starting conmpound €€0Fhor mul a gf -

VN

YA

. > - 0\‘;‘ '
OH

are provided wherein Ry is hydroxyl or CH3COO.
Another example of the 7,9-acetal linked compounds contemplated have the

=
=

Ot

COPh

formulas:



RYPHOHIENC OcoPh wherein: RL and R2 ar ePQAA004/031816
sel ected fromH, an al kyl group, an olefinic group, an
aromati c group, an O al kyl group, an O.ol efinic group,

or an 0- aromatic group; R7 i%/éﬁ al group, an

ol efinic group, or an aromati c-Group; d 8 W

2005/ 030150 PCT/ US2004/ 031816 P2 a are each
hydr oxyl protecting@groups; Staf t§ g conpound may
be -oxi di zed tY f ' i NiA et esxconpound of
the fornul ; OPT OH the
OCCOPh The net hbd ma Pep of
acylating the firs 10
position to forma secgnd taxaneoﬁ formula ~0

RT QOH OPz O

O munm

3

The present invention also provides intermediates for use in forming
compounds useful for cancer treatment, comprising:

Rs Ro
BN
Ri; Ry o
P3 . ERa
W oo no N Yk 1
= 0 OH E OAc
Rz OH OCOPH



REO'20050IK00H = OAc  OCOPh where R, R2, R7,PCRISHONIRIS
are as defined in Table | above. The acylation step
may be acconplished using a carboxylic acid R7000H,

carboxylic acid halide R7COX, su an acid

chl oride, or a -carboxyl anhydrhde 7. \When P,
and P2 are silyl protecting gro:up§ such as TES or
TBDMS, the step of; dgprotecting econd t axane

anal og may be accowpl i sheq ip
WO 2005/ 030150 P@ET/\USZ004/ §
tetrabutyl ammoni gnfQugri de | ively, the
step of deprotgcti t ) ' -axlane anal og nmay
include a first step of deprotegfiing t(’Sh% second
conpound at the C7 position therzeby to forma fourth
t axane anaéﬁg of formula: O R OQ@oeH R NR OO OP,
- OH OGAc and then deprotecting the 2' O position
whefrein e, Fauli¢ and Ry areeasidafinggl inglablsr ebove, fistis athilst prdecting

gr&ﬂ:agl?& 3@ c&%oﬁ%”z?bxsp (C@Z), gng 'ﬁ1gé|nd @(12 are as defined in Table 1
above for Rg and Rg, respectively.

The present invention also provides methods for use in producing taxane
analogs and derivates thereof for use in cancer treatment. One method acbord,ing to
the present invention comprises providing a starting compound of formula

0=P‘ CR : GAc

Gcorh

and converting the starting compound into a first taxane analog of the formula

H(f OH op,

Ow

"y

o

&)
Oronpnen
8 .
=

wherein:
R: and R, are each selected from H, an alkyl group, an olefinic group, an

aromatic group, an O-alkyl group, an O-olefinic group, or an O-
aromatic group;
Ry is an alkyl group, an olefinic group, or an aromatic group; and

8



ANGIRAPISEl y, instead of acylating the firBtPYaP4RUsI6
anal og, it may be deprotected at the 7-0 position to

f th f formila HOCH CH O
orrBH%aﬂ(ét??ﬁgé%@a e o'ﬂﬁ&pguaf?er the sixth

Tﬁ@%ﬂ@aﬁﬁﬁg IBMPOGhd Ry Bs ottt firdientbmiodiRs chhgdundidh the
position, or’ the C10 position to forma seventh
fqnaulane anal og of formula 10 WO 2005/ 030150
PCT/ US2004/ 031816 RA RS R6 OR "ANHOO RZHOPL
OH = OAc OCOPh The seventh taxane anal og may be
deprotected at- the 2' O positign to forman eight
taxane anal og of formula "~ O- Rb Rp,OO RHOH M =

QAc OCOPh The hcyl ation step of! si xth taxane
. anal og may beR onplbsh-- A boxylic acid
R7COOH, car bOXWM ha sh as an acid
chloride, or - E
RZ T 0\“ § .:.
GCoPh

The method may further include the step of acylating the first taxane analog at the C-
10 position o form a second taxane analog of formula

A
Rj NH 0 o
op, OH i  OAc
OCOPh

that may thereafter be deprotected, thereby to form a third taxane analog of formula:

RT’(—Z OH o .

Oy
X
o]
as)
S
g
&
o
&

whete R, Ry, Ry, Py and P, are as defined in Table 1 above. The acylation step
'may be accomplished using a carboxylic acid R7COOH, carbpxyiic acid halide
R;COX, such as an acid chloride, or a carboxyl anhydride R;COOCOR;. When Py
and P; are silyl protecting groups such as TES or TBDMS, the step of deprotecting
the second taxane analog may be accomplished in a single step using

9




ANE /034, hod according to the present i nvRGHYSH4/031816

conpri ses prow di ng a st arti ng conpound of formula HO

0 OP2 QAc  OCOPh.  wherein

tqmabwlam@nmﬁem (E%A@ct eﬂtemeamlw then stepkgf- depretestingathe
oRllk "

séa& eBdaﬁ? Iﬁp}@ig@ mag'ﬁ'nc’ltﬁ%eoé'%{ %e;g Bpﬂhggroté&lngtﬁé Eé(&oag cBHlBound

atihi {7 poaitiop th%tabyotoe‘bmm adowthdaxaneanatg oﬁifaanmabt C group;

and P, and P2 are each hydrexyl protecting groups; 11

WD 20051030150 PCT/ US2004/ 03516 The starting

conmpound may be converted i 1y a first taxane anal og

of formila 0 yl,°° R QPHOR 1§ ~0R 00 RZR3 OH

= QAc OCOPh whgrein R and R ch sel ected from
H an al kyl g odgwganool :
group,. an 0-al kyl

dn aromatic
=group,
0- aromatic grou/pf\?ﬂ\g
al kyl group, afiol e ‘Dnl & gro

gHoup, and an
R7 = an

and then deprotecting the 2'Q position of the fourth taxane analog to form a fiith

“taxane analog of formula:

v,

A aromati c group;
Ac

OCOPh
The first step may be accomplished using HF-ACN, and the second step may be
~ accomplished using HF-pyridine.
Alternatively, instead of acylating the first taxane analog, it may be
deprotected at the 7-O position to form a sixth taxane analog of formula

HO on o
. 4 I

OCOPK

Thereafter the sixth taxane analog may be acylated at the C-7 position, the C-9
position, or the C-10 positio'n io form a seventh taxane analog of formula

1¢



NQROISAISR RzO'.. OR R 0" E OF, OPC OH GHTB/20€D0Hh
and OCOPh The first taxane anal og may then be

protected as a 7,9-acetal linked analog to form. a
second taxane anal og of fornulza B V¥ 20051030150
PCT/ US2004/ OSliﬁ R88 RO R4 @A\ QR OO RZ R3
OH CAc OCOPh i ch maysspe ave one of the

fol | owing for¥ul a880 Ry RO

LR RTITI1O0
XX'b 0 R+ NHO '~

Om
-
o
&)
%Illlllllll"l
% ‘
= o
g

The seventh faxane analog may be deprotected at the 2'0 position to form an eight
taxane analog of formula

R 3
z &5
P Ak
B; NH O o
Rz/\s)ko\“‘“ (k]
oH OH:  OAc
OCOPh

The acylation step of the sixth taxane analog may be accomplished using a
carboxylic acid R;COOH, carboxylic acid halide R;COX, such as an acid chloride, or
a carboxyl anhydride R;COOCOR;. | Deprotection of the seventh taxane analog at |
the C-2’ position may be accomplished using tetrabutylammoniumfiuoride (TBAF).
Another method according to the p_reéent invention comprises providing a

starting compound of formula

vo 9

R 1/1\! H o]
R /\._)j\o w

2 -
Gp,

Oac

OH

Ottt

COPh

wherein
R: and R are each selected from H, an alkyl group, an olefinic group, an
| aromatic group, an O-alkyl group, an O-olefinic group, or an O-
aromatic group;- '
Ry is an alkyl group, an olefinic group, or an aromatic group; and
P: and P, are each hydroxyl protedting groups;

11



t A¥NES/EHA og into a first internmedi ate conPEIvise0¢H31816
formrula RB A9 RA O \OO HO HOH OAc OCOPh
Subsequently, the first internedi ate conpound nay be
esterified with a second internedi ate conpound of

I 8 R12
T S OO Ay bRl e Il TR kel P ot
analog of formula RB RO R4 O \O Rl11l R12 P3\N)( O
O- 0O H R OH= 0OAc OCOPh _wherein: t2 is sel ected
fromH, an-alkyl group, an éﬁ%i nic group, an aromatic

group, an O-al kyl group, a ol efinic group, and an
O-aromatic group,, R4 is eitherzhySHooyl or R7COO FR7Y

is an al kyl group, an olefinig QUpA. _or an aronatic
grourp’ Rl/Ni)(J)\ t

"

>0

Cc

Ry OH OA

Cynrgrimm

COPh

wherein

R: and R, are each selected from H, an aikyl group, an olefinic group, an
aromatic group, an O-alkyl group, an O-olefinic group, and an O-
aromatic group; | o

Ra is hydroxyi or OP;;

Ry = an alkyl group, an olefinic group, or an aromatic group;

P+ is & hydroxyl protecting group. |

The first taxane anaiog may have a formula selected from the following structures

and

The first taxane analog may then be protected as a 7,9-acetal linked analog to form
a second taxane analog of formula

12



a0 BP0 et i es may specifically be gco~) | ECHUSER4/031816
Al so, P3 may specifically be car bonbenzyl oxy (CBz). A
further nmethod according to the p ﬁgt i nvention
conprises converting a first co of formula: 14
WD 20051030150 PCT/ US2004/031§]6 0 Rz OH OH to
a second conpoung of fornul a: 3I§IH' 09 Rz~O Rlo H

protecting the s@cond corrpou d O acetal to
formathlrdw‘%%‘g R12 P3\1 14-1
O /0 R ORlo oni
~a fourth con‘poM RY~4/ TR
2 OH where R2 nd “P3;, rea defined in Table
1 above and R10 is aﬁ al kyl group sdth as a net hyl or
ethyl group. Finally, the pr esent)comaventl on
-contenpl ates a nethod of treating cancer in a
patient, conprising admnistering to the patient a
wnhamwcspuémmy hbes ond cithemoliodinglontlilag a sel ect ed’
concentration of a taxane and a pharmaceutically

acceptable carrier therefor, wherein the taxane has a
f or mul a: 9  Re P

Aa X

and

The sidechain of the second taxane analog may thereafter be cleaved at the C-13
position to convert the second taxane analog into a first intermediate compound of
formula | |

HOW

o
jas}

[T

Subsequently, the first intermediate compound may be esterified with & second
intermediate compound of formula

i3



WO 289503680 ¢ hr ough RO are as defined i n- TadiCa/UB20845t51R16
These and ot her objects of the present invention wll
becone nore readily appreciated and understood from a

consi deration of the fol 'H?’Fg detail ed description
- of the exenplary enbodis s @f the present invention
when taken together w th thdfacconpanyi ng draw ngs,
“in which: Brief Descripit the Drawi ngs Figure 1

is a diagramof a genBralized SBHene 1 for form ng

9, 10-a, a taxane anal ogs according to the present
invention; Figure 2 is. a diagramof a generalized
hSFe'WIT@fo?mfthlrd Rikahdghdbglét femiuld axane  anal ogs
according to the present invention;. Figure 3 is a

di agram of a generalized Schene 3 for formng 9, 10-a, a
taxane anal ogs according to the prgsgot invention;
Figure 4 is a diagram of exenplary gr oups for
use in Scheme 3; Figure 5 is aRdi &r of a
general i zed Schene 4 for fornm ngmng-,{bis- and

tris-acylated 9, 164p A2t axane afal ogd dceprding to the
present inventi8s; Kl gyre B is|a diag of exenpl ary
R7COO groups for el i fi Sché ; ' ols a

di agram of a gen;val\T}ﬂd\Sq fBE TemA Nng 9, 10-a, a
taxane anal ogizaccordi ngP't o c%l_f)reglerﬁ i nventi on;

‘Figure 8 is a diagram of a gener'dl izzed @echene 6 for
formng 9,10-a,a-7,9- g

wherein:
Rois selected from H, an alkyl group, an olefinic group, an aromatic group, an
O-alkyl group, an O-olefinic group, and an O-aromatic group;
Ry is &ither hydroxyl or R;COO;
Ry is an alkyl group, an olefinic group, or an aromatic group;
Rs, Re, Ru1, and Ry are each selected from H, an alkyl group, an olefinic
group, or an aromatic group; and
Ps is NH protecting group.
Specifically, the R9 and R12 moieties may specifically be

A S L S S

W A~h o ECSh HCSRREAT

Also, P3 may specifically be carbonbenzyloxy (CBZ).
A further method according to the present invention comprises converting a
first compound of formula;

14



tmﬂot&mnso 6 Fi gure 10 is a di agram of a gmwrsauwezaew
Schene 7 for cleaving the sidechain of 9,10-a,a

t axane anal ogs according to the present invention;
"Figure 11 is a diagram ofNHa gé&nheralized Schene 8 for
formng a carboxylic acid fol] use in attaching an
alternative taxane si Nyt O~§y 10-4a, a taxane

anal ogs according to the ptesent invention; Figure 12
. is a diagram of a generaliz Schene 9 for esterifying
i¢ hsecondeohpbind offfolmgair e 11 to a 13- hydroxy-9, 10-a, a

t axane anal og according to the present invention;

Figure 13 is a diagr a?ﬁ\% angexenpl ary 2'-hydr oxyl
“protection of paclitaxelz acHording to the present

i nvention; Figure 14 i di ram of an exenpl ary

10- deacyl ati on of th§2con'p und O ned in Fi gure 13;

Figure 15 is a diagram of Gh exenplary 7-hydroxyl

S R R —

funmulﬂzatl on of the conpound forned in Figure 15; Figure
17 is a diagram of an exerrpl ary 9, 10-di ket o reduction
of the conpound fornedBiinFg gure 16; Figure 18 is a
di agram of an exenpl afsy 18- agyl ati on of the conmpound
formed in Figure 17; Fhlg e[l19 is a diagram of

exenpl ary 7-depr ot ect |)>ﬂ§|f[)lkhe conmpounds forned in
Figures 17 and 18; FRgure ™20 i & &wdi agram of exenpl ary

o ARl SR PH B Rl ™ 0

2',7-deprotections of thqq,pqrgounds formed in Figures

17 and 18; Figure 22 i _a ram of exenplary nono-,
bis- and tris-acylati onsN conpound formed in
Figure 19, where R7COO sel ected fromthe
formul as of Figure 6rsFi g4l S a di agram of an
exererI ary 2'-protection of a corrpound formed in :
where Ry, Ri1, Rz and P; are as defined in Table 1 above and Ry is an alky! group :

such as a methyl or ethyi group.

Finaily, the present invention contemplates a method of treating cancer in a
patient, comprising administering to the patient a pharmaceutical formulation
including a selected ‘concentration of a taxane and a pharmaceutically acceptable
carrier therefor, wherein the taxane has a formula:
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Flmi@ﬂ@@% Fi gure 25 is a di agram of an exeﬁﬁTfﬂ$2904f031816
- 2-deprotection of the conpound forned in Figure 24;
Figure 26 is a-diagramof an exenplary
7,9-acetal i zation reaction of fa &onppund forned in
Fi gure 19; Figurg 27 is a di agram ¢f lan exenpl ary
: deprotectlo f the ceo , ¥ g in Figure 26;
F| gure 28 is 3 di dgraf of :
7,9-acetal i zati onZof 1l (g Pn Fi gures 20
and 21; FigureRZ0 i (!D‘“ of Hn exenpl ary
reaction for cleaviRg t,he taxad¥ei sid&chain of the.
conpound formed in Figure 28; Fi gg 30 is a di agram
of an exenplary reaction for produci ng an® sobutyl N
protected ester conpound for use iRy fRgrming an
alternative taxane sidechain according to the present
invention; Figure 31 is a di aglidan@ of \gan exenpl ary
reaction for pro ctlngthe COM formed in Figure
- 30 as an ani sal yde acet al ; A is a diagram
of an exenpl ary reaxcti®n fy g the conpound
formed in Flgureé{rqtyéiz‘ac 1 Flgure 33 is
a di agram of arr;exe arg*regefian & ¢r attaching the
si dechai n conpound Fzor ned in DHggureoiz to the
13- hydroxy taxane analog formed i Figure 29; Figure
34 is a diagram of an exenplary Fibt ecti on and
and Gr2 6 istmars theheof whergho R thréughrRachre as Befineddn 3ableaove,

7 9 kRas i e RSB fhe gt e e Willbaceme garesreadly
aﬁﬁec@@ﬂa'ah@duﬂa%?ﬁéédmﬂ'd?ﬂ af céﬂ%ﬁle#eﬁ%ﬁnbf QHE 4&%8%5 ag@l%ed

and docetaxel have a formul a as
_ %scplp 19y olthecexsmplary embodiments of the present invention when taken -

together with the accompanying drawings, in which:

a¥a

Q

Brief Description of the Drawings

Figure 1 s a diagram of a generalized Scheme 1 for forming 9,10-0,x taxane
analogs according to the present invention;

Figure 2 is a diagram of a generalized Scheme 2 for forming 9,10-a,cx taxane
analogs according to the present invention;

Figure 3 is a diagram of a generalized Scheme 3 for forming 9,10-0,0 taxane
analogs according to the present invention;

Figure 4 is a diagram of exemplary R;COQ groups for use in Scheme 3;

Figure 5 is a diagram of a generalized Scheme 4 for forming mono-, bis- and
tris-acylated 9,10-o, ¢t taxane analogs according to the present invention;

Figure 6 is a diagram of exemplary R,COQ groups for use in Scheme 4;

Figure 7 is a diagram of a generalized Scheme 5 for forming 9,10-0, ¢ taxane
analogs according to the present invention;

Figure 8 is a diagram of a generalized Scheme 6 for forming 9,10-a,0-7,9-
acetal taxane analogs according to the present invention;
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mNQOUVEYES " i | | ustrated above, which may bePCEERMpPHSIE

have a 9-keto structure and 10-R hydroxy or 10-13

acetyl ereochem s The ese tio

o obIaesh 6 Sradrai 2h melas geagurdgomes Sicobineln Sy
g at .the G9 and C 10 OH positi ons of the nol ecul e.

‘General ly, these corrpounds have been found to exhibit
exc Eiguen 0 inadisgran af @ gererlizegrSshemeagy fisavinpibe sldechain

iti,ve c e, the
of 8‘%"%%?’%&98?%@5@%‘53} ?Pr%;lgbtés sb:ussed in Tabl e
2 eﬁgubé 1 figuatiadrae ofhpdidralized (ﬁchembls glrdumhng ) carboxyllc-
several of the tested cell |lines. TABLE 2 Bl OL

acisior vserin giRphingrangitemativetaxapesigerhaimiost: W&fa&a'@%fma'ogs

Concentration Inhibition

a@%%ﬁ@%@ﬁa itant Paclitaxel 5 ug/nL 55%

| A9 FigKitd 1 Disc diagrafieof @i gmamhzed\ﬂ;nlmme arfer e%ﬁfyhg:hmgdenham

85% 1A9PTX10 rla p + tant%f f%ﬁ i
of Giowe 3199 a AS F6in'aane, PRBIRE SCCRIsing {0 e psgnt
m%ﬁogglm 96% 1A9PTX1O Ovarian Carci noma + I\/Ut ant TPI

25 ug/ nL 93% 1A9PTX10 Breast Cancer
W | dFigeee 11Btisvaetiagramuel/ an_esamplanc’ mwoxylp@oep&@wf paclltaxei

éﬁ@@&q{m@: psSpyflefiielt |, 78 e o690 220(1)1/09/ e

NCI Rferd Videis By elisgantCan cer eddbiplary +10Aldatylaion 28 Thd cadpound

ug/ nL 37% NCI - AR Type _

formed in Figure 13;

Figure 15 is a diagram of an exemplary 7-hydroxyl protection of the
. compound formed in Figure 14; |

Figure 16 is a diagram of an exemplary 10-hydroxyl oxidation of the
compound formed in Figure 15;

Figure 17 is a diagram of an exemplary 9,10-diketo reduction of the
compound formed in Figure 16; _ '

Figure 18 is a diagram of an exemplary 10-acylation of the compound formed
in Figure 17; |

Figure 19 is a diagram of exemplary'?—deprotectiohs of -the_z compounds
formed in Figures 17 and 18;

Figure 20 is a diagram of exemplary 2'-deprotections of the compounds
formed in Figure 19;

Figure 21 is a diagram of exemplary 2',7-deprotections of the compounds
formed in Figures 17 and 18;
| Figure 22 is a diagram of exemplary mono-, bis- and tris-acylations of a
compound formed in Figure 19, where R,COO may be selected from the formulas of
Figure 6;

Figure 23 is a diagram of an exemplaryé’—proiection of a compound formed in
Figures 20 and 21;
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2340 2903019 ML 94% NCI - AR Type Breast CancePCWE§200#031816
Wlid TPl 251 1.0 ug/nL 65% NCl-AR Type Breast Cancer
Id TP 251 -AR T e _
CandFigHt it e 8RBV, Sk oRgiap B e

c&ﬁ ﬁf&ﬂre@lemgﬁ%zw WIid TPl 285 1.0 ug/n 51%
AR Type. 19 WD 2005/ 030150 PCT/ US2004/ 031516
Br e dqUIezvc Br 2 iggram-ohgn gxerpplanigB-dgpiqeipof she compound

Cj}]{.;% ur oblrast oma. SK-N-AS - WId Paclitaxel 0.1
f mi%gz%‘be Neur obl ast oma SK-N-AS - WId TPl 287 _
0. OFiguye 26 8% dinganBeh aam exeraplaty TH-adetalingiiony regction of a
- _Pacl i t.axel 5 U 7% FADU Type Squanous Cel |
CRMPQUN ﬁg‘?ﬂ‘e\%'?g’g‘r'ﬁg{%7 0.05 ug/m. 56% FADU Type

Tablmgquré 2Fbigve didgian toffdresxdnislary ozmieprutsctioR’l of 284 .compbund
285 Fg%d TPl - 251, which were folgnd tg exhi bi t

fosned in Fgyrei2Bhi bi ti on of cell growth agai nst MDR

sen a I TR
TPI S‘jg'gé{gzr?d%T%Qﬁ%ﬁ 6z;rel(leri I scus@gggﬁgﬁgﬁgg‘ etff %gzt%@f)ound

fdmobd W Elgmrehaﬂend B& fol l owi ng respective structures: _
EPL guge &I@h% a%iag?r!\\lun: ! ot exemplary’ reaction f6¢ dibding fhe3fRane -

sidechain of the compound formed in Figure 28; | .

Figure 30 is a diagram of an exemplary reaction for producing an isobutyl N-
protected ester compouhd for use in forming an alterative taxane sidechain
according to the present invention;

Figure 31 is a diagram of an exemplary reaction for pro'tecting the compound
formed in Figure 30 as an anisaldehyde acetal;

Figure 32 is a diagram of an exemplary reaction for saponifying the compound
formed in Figure 31 to a carboxylic acid;

Figure 33 is a diagram of an exemplary reaction for attaching the sidechain
compound formed in Figure 32 to the 13-hydroxy taxane analog formed in Figure 29;

Figure 34 is a diagram of an exemplary deprotection and acylation of the
compound formed in Figure 33; and

Figure 35 is a diagram of an exemplary 7,9-acetalization of the compound
formed in Figure 34. . ,

Detailed Description of the Invention

Paglitaxel and docetaxel have a formula as follows:

R o on
P
R] NH 8] o
. Ph - 0‘“‘- g g
OH OH £ OAc
BCOPh

Paclitaxel: Ry = Ph, R, = AcO -
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w9 258385 apparent from the di scussi on befS26Pp31816
287 is a mxture of the conpounds identified as

Formul a 31 and Fo 3 f cussed bel ow
with respect to FP%@‘% R‘%BW Fgo(rjgﬁ of TPl 285 is
i || Gftriotd &diheftop paxtadipthe ,mo}edula as diupeaibd tabows nehieH mag e
Formulla A in Figure 1 wherein is a tert-butox

SePTaveS PkeloSictis @y 110d) Biskoanar RorP aseib Sleyaochermisty.

T B Blio Mo B nelandilfs Bt B0 o) at

thiel 3-8 &ind @3- 80l OH pmsnmnamﬁltrm moleculd Genpedly, thesegmngoahds bave
or.nu

ere
bsvigwshio e exckieh BB o451 StimB B DR sfsitvergancer
a |

oo S PaL A Jne YIDUBY Ry bR e ferfefresuiitat i Table
2 extibibiavdrable agjabitiert ofcall .mm insaweral ofdied testadvel lings,

Synt hesi s .of 9,10-a, a- hy o) taxanes Such conpounds

may be fgq ; ,

pr esent FEF :w

(Schenme 1) and F| gure 2 (Scheme 2), a 9,10-a,a

hydroxy taxane F may he forned di rpr‘fl y froma

Cancer Bpteck Celblingme A MPRA Tublin yAgent i §GConcentration | Inhibition
Ovatiam€froinoma i ons, i|ncl udiMugendxi pReaclitorel ¢ uvg/mlo- hy df By
1A9TXA@ D to a 9,10-di kdto taxahe E and reduction|to
Ovditan Qartiderfia a- hydr Oxy t aamet F. | TPD287h ¢ 0Cagfndunds| &kown
1A9PTSghenres 1 and 2, R jand R2 jmy each be H, al kyl
OP4fan Carcinoma + Mutant TPI287 | 0.1 ug/mL 51%
1A9PTX10 '

Ovarian Carcinoma + Mutant TPI251 | 0.5 ug/mL 9%6%
1A9PTX10 :

Qvagan Carcinoma + Mutant TPI251 | 0.25 ug/mL 93%
 TASPTX10

Breast Cancer MCF-7 + Wild Paclitaxel | 40 ug/mL 55%
NCI-AR Type _

Breast Cancer MCE-7 + Wild TPI287 | 0.5 ug/mL 80%

1 NCI-AR Type

Breast Cancer MCF-7 + Wild TP1287 | 0.25 pg/mL 47%
NCI-AR Type

Breast Cancer MCE-7 + Wild TPI287 {0.125ug/mL.  |37%
NCI-AR Type

Breast Cancer MCF-7 + Wild | TPI287 |006lug/ml |22%
NCI-AR Type

Breast Cancer MCF-7 + Wild TPI287 |0.031ug/ml. |13%
NCI-AR Type

Breast Cancer MCE-7 + Wild TPI251 | 2.0ug/mL 94%
NCE-AR Type '

Breast Cancer MCF-7 + Wild | TPI251 | 1.0 ug/mL 65%

| NCI-AR Type

Breast Cancer MCE-7 + Wild TPI251 0.5 ug/mL 45%
NCIFAR Type

Breast Cancer MCE-7 + Wild TPI285 | 2.0ug/ml 85%
NCI-AR Type

Breast Cancer MCF-7 S Wild TP1285 | 1.0ug/mL 51%
NCI-AR Type
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and P, and P2 may each be a hydroxyl protecting

nrmm such as a silyl protecting groyp _|ncluding

Breab(BisF MEES. suchl B pr Wids i § Tk [i%5 uwhmkon Fi des
NERARhr qugh 17. _For} exanplf¥e as!| shown lin Figure 13,

Nw@bliist@wéi‘K-HfAS:or mH a 1] Viller e | RecHRRa-| Pl ughiL. - CHB54%
generalized fornmulja A ofTyehems 1) is [first proteécted

| Neuroltldseon® SKabidkOxy | | i t h| wild hy dif aRy287pr|at0saiginly 9f 68%
such as tent-butyldi metjhppei | yl] (TBDVg).. To a 500m

uemBes CeMtCsiomaas k] ( RBRIWR@UT PHSeLIMxEN 005MBRNCT L $apdki T
FAB1 was charged 50 &g | e55mm|) paclltaxel Forrml a

gmmot; Ty UI AT
}haméﬁk(‘;‘% aﬁc#rlﬁ‘rm Boa.d TB H . Tﬁle) 2di ‘iﬁgh‘n].r ack gd%)
arder—a Nt Ugcu envi- Horent—&nd—3561 (7:"‘:“;.;9’“

pacl i taxe] ) anhydrous N, N-di nethyl formami de (DVF)
was Tebkr Bedbave, ideetifidsatile. co'ﬁi[munmiﬁi’l @a7,WaBl 285 mne TRLt251,

ORI RRRG Mol Sl AP o1 4 B30 AR BB Che

cameet ml[eilr(ebPﬁ‘m)e mnﬂyommrng%w V\gm& \ggsé /egg gllmé 851 taPediscussed in
S r che
gr@%ﬁ 8]%26 U?i‘ é“’e GR%F"!P&PP%BFWQW? REICIYRE or gani ¢

partltlon was dried r magnesium sulfate, filter
g@b%en was ev pora to a white foam soli toy
6 (93.0 ar ent) of unpurified 2
paclitaxel prod t of Formula 2 (where R, R2

olan xt
cet y(PH group is rermved oRy hydrazi®ol ysis. %C
qui pped wi td %" magnet i ¢ st
59.59 2'-O TBDMS paclitaxel of Formula 2 and 600nL
TF#%E'UQ) | PAc. The solution was stirred to digsolve -
O TBDMS paclitaxel, then 60nL (1mg) h’%gif&bZl ne

- hydrate .was chafged to the flask and the reacli
stirred at roomteg Sure for gne hour.
reacgion was DB diI jo

The o gan? partltlgg magnesi um
sulfatey filtered an evaporated to 55.8g of solid.
The solid was redissolved in 3:1 | PAC
E% ter): heptane to a concent. ration 0.25g/ nL total
g | ved solids (TDS) and Grified on a YMC silica
col um; the columm el gent Hronitored for W
absor bance. The fracpﬂgns e pool ed based on HPLC
anaIyS|s ' A

Phj“f\/\o
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SWRSMENISD | f the reaction goes too |ong (REFERWOISIE
t he product begins epinerizing at the G 7 position.
Besi des decreasing the yield by the formation of the

7-epi degradant, this inpurity requires adding a
Ascwill dreaomg rapparest ﬁDmpihBOiwCélﬁﬁOl@ below, TRkEE7iis 2 mpéure of the

_ cob&béﬁ@c@t @%ﬁ@ﬂe# F—Logﬁg@ P.P]% 'I?-'Sa’ﬁ ég; ﬁh A didlised below

wimrréqiebyioﬂ-‘ud]wé 36.TERe 2'RisomebO0TRI 28BS dogtiggak thnexample, with
netic s

reSpeLts perAIP. agnuia oy Figlip el By b HTADY! draHey Peo
an]fs"_bbﬁarl §rbdr afdpls, ac%fW Altf{aﬂpﬁnoﬁh@wﬁhﬁﬁgui@aﬁ i 289¢bmer of

under nltrogen and

TP 285, asrahown ieheee, (lamm cemamg @@Oﬂ%gfg!t?& 3 Husirates), dpreample,
wnt%ﬁ%sp%g fo&inénﬁléeﬂ%ﬁn% ﬂﬁ;ﬁgﬁgﬁm&%@ﬁ?hg %fgna R E%ﬂ%hene

on was stirred room

In hékiigeh foabe sSompPdunds FRELEQTRMEES Wde!EFd 26}1) \twioew emer atf O-oge
the reaction solution to ap{orom

hydroxy taxage deiv@iesabryedalpq extflyiad significs! b%b'bﬂ@ éae'nah\@"ous
th water and dilute HCl solutions until the
caﬁ\%?lﬁl? ﬁ}}]\éﬂ aqueous wash was approximately 7, then with
brlne The organic partition was dried over 22 WO
b US20Q4/ 031816  magnesi um sul fate and
A% QVITOXYIAXBNPS, area percent) of white

SO' Sﬁ’ch %mﬁ&!nﬂﬂ'rﬁaydr béWﬁﬁﬁ&i FhLaRearRbsr d1wd ;or@ag tEhe
eneralized fornmula D of Schene 1? is reaction

prersgnﬂ@a@mt@nq Jeaftexempley @5 skiown ia FgurgH: (Sehemat gnd Figure 2
(S%hﬁjngeo?i gsér o @%&gﬁﬁ@&g%@ fBMREg Qﬁrebtr‘ f%}ﬁ a‘“é%é.‘ﬁﬁ‘?d

rotectron
tav@heVeor Abbhtougbx:ad@w tmnsfn‘rmaﬁmsl Brclmylnhgcomda’mym el aileduydroxy

9, 10-di ket 0 conpound exenplified in Fi %6 T?__
togna D RO aikeiuaxane | R sdicaen 1o e By 1 mpeiioxy taane
i BeRERRMRE PRy HEStRR Lant 2 g B may pech e aly uon
as4n 8ok g9 rantekt-butyl Py, plefific TRetPas a3ighy! group, aromatic
e fI
sl 5 S Aerg 5 o i i 83do s £ RS R} Sl o
mdtig gfdug§&eﬁ1ﬁc ondarsmhcf%ntjlrﬂa amfdlﬂgd\say deloh heea_i_ﬁydrﬁxyl p@tecting
stirred at .room tenperatuy or e reaction
QfQHQSSWrar@@oS"M'ﬂ”%tﬁdﬁgprﬂf@m F'ﬁq I@g igﬁan sol uti on
to Sad a'p?@ce!@hé@%’en%]iﬁed tith@uFb’sWS‘&lréJg% {BaGor @Rample as

contents onto 1 I ca M Sci eénces 40-6

shawie , in F@M@néSCmﬁkaﬁml ngf sﬁorm@a v\/a@vrpr%o%ﬁﬁeﬂ’moamﬁ% in

oefiy B ounfif A Y STetmehCR s Plinetiedy e oREE-Mifonipie

hy%ﬁ&y(i)qglt_gipoﬁr@t gbup E;gcl;guaal tbgjt&)ﬁ;t?@mé%llsﬁyl a("rI'BBMSe)r cEmta) 500mL
i ket o paclitaxel or

rouick bpitopms | @&—ﬁ@%hequm 5 Baliriie i bgk P et 550g

Sff S5MiMbR fackbxe!, Formula 1, 13.96g (204.8mmol, 3.5eq.) imidazole, and

26.47g (175.7mmol, 3.0eq.) TBDMS-Cl. The flask was placed under a nitrogen

environment and 350mL (7ml/g paclitaxel) anhydrous N,N-dimethyl formamide

(DMF) was charged to the flask. The reaction was stirred at room temperature for
twenty hours, then was worked up by diluting the reaction solution in 600mL
isopropyl acetate (IPAc) and washing with water until the aqueous wash reached pH

-~
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C mNPYBOISKt v par was charged 37.3g (35. OrRfIYS2004/031816
protected 9,1 O di keto paclitaxel of Fornula 5 and

-9 t MeCH. The sol ut
7, R8T 3y PG e RIPT ponHas R digver magnemyauliae, Hheseo
and &maduasre\@poﬁaceﬁ 1Ry @iteBhih S 1d RElaERl oY @gab 88 Percent) of

for 30 mnutes. 8.19

stirred
- uBpif *ﬂ&?b@rw .pa@ht@mmct mwalﬁgmerEJRt%-Ph,d%#CHs;
e t t i cel wat bat h.. f ot
i vgl\pgups fge(?ggﬁl% \r/]\% g@l)m(eeﬁﬁp?éﬁ gRactAn, f§y nearty
quanditative.c These asoslight amoims &f 2, 7HRATBBIIS, paithisMonot dighitttant

affo OnL water, then with 200nL "brine. The or gani c
partition was dried over -magnesium sulfate. The

aqueNExs \aBs bRswieihe Figiex t {ACHRA m—i&gﬁgﬁmﬁp' %ﬂgm by

anic. reextract solution was was
h %’r‘(@’f%n i 1cRBR epuinpeshwith armagnetic ai!rebeamcasmhatgedée 59

220 oM et AL 2283 ST NG B, Ptk
stiredrio dispolue mw@@-aaam mamhm theo Ieomll_qmng) nydfﬁt:ﬁé hirdBte -
wég]a?ﬁéé)cigﬁ%g @P%%I ﬁ"lgfre%%pﬁlgs 1gle% ak mgxrl tgn%g%%gtgm{ one hour.

TMmﬁatm;Bwaeaﬂa'rE@:l iup G\E it édrefaé’cfdﬁuécﬂutlo%?’[n JPAc and
16 F of Schene .

05 %0(301 0 PCT/ US2004/ 031
. %q?gygg[ B Mglelof Qmmmf]mpqzigqr&g $alutigns g@gz@am wﬁh water
m&?@ﬁ%’?‘wﬁ HEST Res P SR LA Bl e O Dl ves
r@ﬂ&vgtfr@gn@qmsalfﬁemer@i alek eveporate td:eﬁi:eg 3af solid. The solid
Wl RS aNE iSO VR RN s SSreatud g 2Bgim. 1ot

digsBlied salidsaTPS) ard blirifisdr I0AIYMC Sk S3lindh; nﬁé c&farnlﬁ Shibny was
| oyed flash chromat

this 0 ur|

m?rﬂt'greéi{f% m{ta% ‘?Fer Thy Ractiony es P@Q%ﬂ? QI’hHP G/@ne!ysrs
esvapb [ r LG, )

e O A UL el £ B 0 e

pachtpxel solighof onnulgﬁdwherez%1(=sg¢w1ﬂBDMﬁm gmmahzeemmaﬁc

of ﬁ?@%ﬁ&ﬂ@% ?fﬁtges lal:{?d’?‘ego%g?oeonfogph@gy%dr gﬁ)l 3 g}zqcf}qct begins
epimexizing at theol 7gmsitibn.gBasided deb@éhsh‘@ﬁﬁél LigidAy the fdgr;naﬁrgomfﬁhe

. ylat.ion. and 2' ection Next,

7 ‘JfFJ.’] t’%é*g "@‘g's '@BWMG%’JYBS ﬁP@e §as ranaieprapiiapiep de remove the

imgeieral i zed formula F may be deprotected at the 7-
p05|t|on to yield the taxane of generalized fornmula H

and§ gﬂraa%rrbfig@rpe@ e Tedexyl josow ipsotetted wthlajpmtectlng
o S9Rea gl RIATIES P! £ S B by A5GE PRk B
wap chawed &S?rSW 4ﬁmrprei) E’G@ﬂiﬂbl\ﬂ&%&d@&@l ashitfsl of Formula 3
an(g'g%? ﬁPZ éiﬁ'nrgd&r gB%ynrhe ask was pia(t:Qde uagéarggog%fn and
- 390mL (10mL/g) anhydrous dichioromethane (DCM) charged to the flask to dissolve
~ the solids followed by 14mL (84.92mmol, 2eq.) TES-CI. The reaction was stirred at
room temperature for three hours. The reaction was worked up by evaporating the
reaction solution to approximately haif its starting volume and diluting it in 300mL
EtOAc and washing with water and dilute HCI solutions until the pH of the aqueous
wash was approximately 7, then with brine. The organic partition was dried over
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pyrroli i nopyridine (4-Pp). The contents
SeflemenB. f| ask were placed in a nitrogen environnent '

sl AP XA I 4 e Do

talRand, Bis Ghbwn fdrexampletin G@Grerl]\ﬁf eTom IQLtRBFequbppeBLv@h amagnetic
e sta

' Cf f
S QAL RS R F 30 (5P 980D Bt DD PadiBrbiot Tofayia s
ax\ﬁp@b@m YR3GHLA ’Jaidéde‘f?%fté‘? FtORMMEOR, SThe!tsoRlon WadOstired to

OAc and stifrrin fifteen mnutes to precipitate.

dmc&\gecth@w@k@a thenetbe flasbuyas maeed DG iRedvaterhaliieand thenselution

oAEEL Y T IL O (40, B Sl Eod b tBaei

wagishapat oxhafibak gndthe Thection giradcin tiseicaiwater badisfot Frenhours.

i, geron WAooty B duitngRds, SeRtor B 1 IE aniiathing

wit i BoyeohiLowaet, dhéha\lvmﬂ@@ombm@e n‘ﬂi@br}?aﬁi& Qﬁﬁ!ﬁ@ﬁ Was (dFied over
shown in Figure 18) is as fol

magnashiie duligte. nThe AaUanYE waskhes were reextracted w1th 500mI_ fPAc The
organic reextract solution was washed with 100ml brine then dried over magnesium

sulfate and combined with the first organic partition. The IPAc solution was
concentrated uniil solids began precfpitating out then heptane was added to the
solution to crystallize the protected 9,10-0,a-OH, 9-desoxo, 10-deacetyl paclitaxel
product of Formula 6 (where Ri=Rx=Ph; P+=TBDMS; P>=TES in generalized formula
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(07720 2. 5eq. 5 “acid chloride (CH3000 ) PCHUB04/031816
(1.008mmol, 3.5eq.) TEA, 13ng (0.086mmol, 0. 3eq.)

1 The reactions were,
T SonctR: Tt oA RRIING ARER ar Plead ftaiisarer duemiohhsThreo
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fqnewa. lexTh%de@atemlwm aizthel.2 Eamd\d-po“ﬁﬁleng myggnbe eithert 4 aRé-step

ted sodi um bi carbonate and
vvater until ﬂ%ﬁg ’H%'Héfs'@? %‘%ter washes was
app M&nna’ﬂueu xas Ehoﬁmm Suhemeias tHeaktdnk! d? @eM@rﬁllzteB SRS Ry

béN”E tﬁ ? 3{3 i ed, over sodi um sul f ate before
V3 EF!Q?P GUile 40 \aostien before derrgiecting) ab theddandi 2 nolsmons
A&orcﬁhng foufe, TS éc)ﬁaﬂoﬁtg#%ﬁ,ﬂ%%sap@e%@%d i

of Formula 7 (vvhere =
repyits gy &%@é@ﬂ%‘écﬁ%@fﬂiﬁﬁ%fomma Goothéanemay thefi w@réteab@mw

pd%ﬁ'iﬂﬁ fQ y%maé tte%;[l@to; "nzp %qnngaonEy@rgcﬁ g%[p e‘z"@ﬁ at the 2-

COO group a .
qutﬁlpiﬂriﬂ ¥ield @, tamem dihajgebmraﬁlam formak ey [-H)Metabgmomglcﬁ@fdféc‘(‘on
at?ﬂ%'ﬂ' ‘?@2’) 5@ | ati ons may be perforned for

exanl § {%lgma(y ‘ﬂ G%M%ﬁﬁ?ﬁﬁcﬁﬁ@@w%Rqumedma
sirgtd glefx7000H,  carboxylic acid halide R7COX or carboxyl
anh¥ {de R7COOCOR7 in the above procedures. As
i ndf et Gacvialion of thedexanerof genesalized mmmraa&' acyibe aBcdrapished

in 3 nlﬁrﬂ?é@'@)?%a%ersgﬁé‘%g@x]nblﬁﬁg E/ﬁ%ﬁg 8 orfg R cﬁfa%,hlgﬁ invention

deprotected at t

copipmplatesihp uee eb sither axasiongjiceackt engenerdius® forhBlat oD@ o
carbbxyib Al REFIP & as an acid chioride of generalized formuta R;COG!, or a
carboxyl anhydride of generalized formula R/COOCOR;. In the compounds shown

in Scheme 3, Ry, Ry, Ry, Py and P» are as ;fefined above for Schemes 1 and 2,
although it should be appreciated that the R,COO group attached at C-10 in Scheme
3 may be different from the R,COO group that was removed in Scheme 1.
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RIFORMUSORISIP) =TBDVS i n general i zed for mul a PATER20MItHe
3) or from Formula 7 to g| ve Forrrula 9 (where

R1= P, =TBDMS; R7= eneral i zed formnul H
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1030 .
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EWAk'and's Andtéﬁf‘r \Argh'ﬁiogﬁ Mie8to %&bnm&sdsmymé@km) The
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 solt@bAUlvas Ahérd \:Fashﬁw WittD brine &ndyuiried 18vesr sapiurer suliatee defore
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ovRpRating:le dBAS®A i n Fi gure 20, the Z-0-protecting group
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(where R =R2=P Q%enera ized formula | of_ Schene gm

(a® shdwmmﬁlgweruﬁ)as as {afloys.vEo @bl RBFL equiRped witha MREneic

vef Ealcieba g Bt froiaed podEd TPRadime) of 2.0

TBEMSEM)Q ESLY, 10-6alk OH@SQ dd,swxqett} cﬁ@@astgl pachtaxel of Formula 8,
- O TBDMS- 9 10- a, a- S0XO0,
(OFaBMMOhObem} 3 HpIRos (GHHE OB, 49BhN BRI 5.500) TEA,
|
AR, Sk St HEV ) i o
stire@ Wit roorn ampediure forhs+ baws; mact?mmgen@mily Tae ovewmiht 6Rd
t
w3 B T, SRR SRS A il o ARpaple Ui

m&teSAPPRRY \%ﬁ@tﬁ)n@fweré tv&frkem%) BRdfutingl the Foactior aolutiom inva@mL
worked up by a t OAc to the bottle

EtfAcand W%élﬂﬂéfﬂtbtwfﬂﬁr aril thei pih ot the M@%’t“ﬂﬁ‘%ﬁ%d"@@zﬁpmma"ew
bZﬁ?E%%ﬂ@ts% ul‘fﬁr? Iwéls Q% géﬁlﬁ%tht tineNhdtic! Kok Sodium sulfate

1'Ze tion was then transferred
bdi@reavs;&pafr@ttodwneémnnel and the organic partition was
wasfad n\%e reaggnt\’\{t1soéodSiso g'c%mo%i %%Ft u%?lgt &n exemplary procedure (as
shown in Figure 18} is as follows. To a 25mL RBF, equipped with a magnetic stir bar
and under a nitrogen environment, was charged 300mg (0.288mmol) 2'-O-TBDMS-
7-0-TES-9,10-0,0-OH, 9-desoxo 10 deacetyt paclitaxel of Formula 6, (2.880mmol,

10eq.) acid anhydride (CHsCOOCOCHs), 106mg (0.864mmol, 3eq.) DMAP, and 5SmL
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b#I0RE/038apor ating to a sol id of Fornul a JET(USR004/031816
Forrmula 11). It shoul d be appreciated that one

ordinarily skilled in the art would understand that
anhydsous BEM. ofThe ITeaciipos werre plirsadeat foem tempgeatig,fop 5+ hours.
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T SRR et il St Smp SR A BEpdtORa Blblon
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ex%ﬁ 'vﬁigelﬁﬁg eSS §8lted scelivn? BihiboRaEaind uikteruatil the pH
BAF) . re

, as shown for_exanple in Figure 21,
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ge %fﬂgﬁo@%& @%ig’%?ﬂ\eﬁe%ﬁi ,\I/il?éuré' dFsroRs Hufafdussaliehifative groups

axane. 27 \WD 2005/ 030150
thaR @S2 08et B 181 B, COBAFoupatthiE 1(espasitiongd generalized formula

6.1 AS pev e ApPresreta e ofdfiacii ik PafionBoantens may be
pefibime ﬂ{r Qéx_lqﬁmecb{/ QubstlitHaPhe ad iatef carbexylic ngid R,COOH,

material . The reaction was worked up_by ing the,
cartouis apid SR [FoRON oh caResl AR SROREH Hdhe above
prc?c,re%fgsfj partition was dried over sodiumsulfate and

evaporated to a solid of Formula 10 (or Fornmula 11).
Thi As indicsied atewevarsl et frtheéreiliastratedrBDNShpmet 8ctaxapes of

ro d the 7-0-TE [ ou - .
aeoiities Ry, o i Be HeBlcicd R1p 85" o Zinlonsin ither a
twhbSRePRcdss drhe dngle Step. ankigores 108 ptlwugh aiis shay exsenplary

acylated with various groups R7000, such as those
deprademtionsiothedr é“@?‘mﬁ't'g‘l'ﬁe conpounds shown in Schene

BBt RS 000 0 A2, 1 b o
franh &ormile (RICELe Jrasmple 8 r(Whgéh%'-PBz?ﬂPhiai’/FEE MS inegenpralized

fromih 7 I t ' R Dhe
R e e
P2 TBOMBRBYECH; 19 ganeral@ed Brnilds bR af Stbemeded)c easpectively, using

oo b S L o Y0 SR ol RS
- Y 7 ) - . _ _
B8 38 b s il o0 @AY GTINGTFTES 10

OMj S-desoxbat @xbacetylt faelitaxel 0f Foyridaofiyng 188mEAGN| thbottig was
piegc%%rirneeic’ do‘r&g .wggertb%tl'g %Hg rtﬁela is%lﬁﬁlor{ Wag%lﬁﬁed] 'foro(go ﬁﬁrlﬂﬁ@'ée Zfﬁ)ext
0.8mL of 48% HF aquedus was added slowly fo the reaction solution and the
reaction stirred in the ice/water bath for 20 minutes. The reaction was monitored by
TLC for disappearancé of the starting material. The reaction was worked up by
diluting the reaction solution by adding 200mL EtOAc and guenching the acid by
adding 25mlL saturated sodium bicarbonate solution to the bottle and stirring for 10

minutes. The solution was then iransferred to a separatory funnel and the organic
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or\‘lpﬁ‘!i]?’ﬁ“?“ skilled person that the appropr FSt/ES2004/031816
carboxylic acid R7COO—| correspondl ng to the desired
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descri bed above to obtain formula glcand

tq ibiie fhs: Wpapkorsolian thesy savIated Sasipn BicRbansie 3 Worty added
i Fﬂ% Ho‘ﬁ%gtg%ui’?@t&eqw R, @hhb%h'tlé!n was ttﬂ‘eﬁ?i thn'sieh@B@o a%@ﬁaratory

t roomtenperature for four hours.
funmek ang thesorganic smméloaswaaj woshgch with atb wéef mdutm ebicarbonate
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: gga[]m@gtm \g@s)wafkﬁa@?gm biine el thenairiad |oxerdscfchmmlsul&t%(bef0re
t
oHEROFGIG e SO SrHHAAP (QHETBNLD 17 ( Sor r eapondi ng
to ge Qﬁdt{j’ﬁl bé SHprB&ét@H hitat Bne oRfinarimed thela\v{ wotldFuhderstand

Functional ity l'ustrated in'Figure 7 (Schene 52 .
thelt dheo ordey oF d)@/&bwa)da@éﬁ?ﬂﬂéﬂ Stapsanan ge aeveﬁﬁ% spghiat the 2'-

h Qgﬁgl @% eﬁﬁnﬁe gu ;i %m%v%r gﬁ%{qtabg rih? 3 ﬁgg%cgmg group
rehowsal segorft hene 5 Rl, R2, R7, and P1 ar e as defined
e B o eor Bl o e B8 rfafes of

5 §sridrkib8 SoriuteF ofr e ﬁiax eRaldpidtested Mk bhelstepatrbestintes using

to synthesize a 7- | t hi omet hyl conpound fr ?’
tgtrabglyrpmnvsighiuoride (TBAF) Here, as shown for example in Figure 21,

Formula 6 may be deprotected directly to Formula 10, and Formula 7 may be
deprotected directly to Formula 11. A 10mL RBF equipped with a magnsfic stir bar
was charged with 100mg of 2-O-TBDMS-7-O-TES-9,10-0,0-OH, 9-descxo 10
deacetyl paclitaxel of Formula 6 {or 2'-O-TBDMS-7-0-TES-8-¢-OH-10-epi paciitaxel
of Formula 7) and 5mL EtOAc or THF to dissolve the taxane. Next, 100uL of. 1M
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3@@1 ) earberdic acido 66 8msr (%324h't5nml sSeQﬂh"éCPe 8O6MUDY- P4 ML erh.)
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G Rar e o eRenp ena: ehecssuel fegbu VBB e P on
siattthe \Wedcfion.UNthie rehdt®n produces a mixture of monoacylated, bisacylated,
and some trisacylated products. The reaction was worked up by filtering the reaction

solution through a 0.2um nylon acrodisc. To the filtrate plus a 1mL DCM wash of the
solids 100mg of IRC-50 ion-exchange resin was added. The mixture was stirred at
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The fraction pools were evaporated to yield 0.13g of
ropi- tempesture tor %nhuateshumere wag figged @Q@puthwvgh a second

ac:rrytogl)éq%é ISC a?w B eﬁélrlrghé/% t@yédspgiﬁ%grnlt%gé solution
w@r'itQii:'e ﬁ%&ubﬁctﬁﬂ té%‘rﬂb@ RE=TEDMB. frdty %@-B -hydroxyl using the

n generalized formula N of ?2 qe 51). 'Eo
TEAR OihorRescrbed Bt taicorAR ARYAND arkiomUT 11 Tom orp 6
arsPtoBp I tebpecelr 1504t o0R gradst e, aed drecty I M flpte

anﬁf stregcad moﬁﬂtermedat&r&foﬂmm cﬁl‘ehegwdrk—u'mwas Ithes kama s

cRsrbest ey e ASHOieaon BaRar, | SEapsit woR BRElc
réﬁ@l%%%agset ébmlldﬂép §éeﬁ§ kiPtoluth toaR6tide Fomuld Hs‘ﬂcdrlﬁspdrﬂlng

ice bath T 45 m nutes. The nethylthioneth

toegemeralizad foamulayK @é Seheme i4)d-oraHlg & (correspanding %r@@ﬂg@lﬂed

rotpdi ST 8ofie, 4 SR Phieila 17 fecBaGorchfy b yenElRR foltia K
ofrSuheied). was wor ked up by pouring the reaction
soI. $ti En I nt 3 a Eggar atory funnel 30 WO 2005/030150
ontaining 20nL Et OAc and 30nL .
sat Wsﬂﬂt%ﬂa@@dh Figube Za8ENE §) 1O 2UhydIoxyl ﬁfaﬁjeﬁe protected and a
agitation the a ueouscgzrtltlon was renove

fupetipnal gropp ettaghesnatibe Gré pasiton, st showatfar e%ﬁwﬁ@ " E'S”@ﬁl 28 .
ih%}ughhﬂ': Warl E@lﬁ?etpﬂg %ﬁhq | SERLRIeY5, R, dJ‘ Y tfztﬁd i 418 as

or ganl C par n was r l ed over sSodium sulfate
défimed aboepdomSetierne 3 e;mi Revis i ethier furbiengliiyo dauch agsasn O-

mﬁﬁ@lﬂao glngy g;o%\{is BS[’; ‘%rh 513 R emHgﬁwaEd S&ﬁé Oﬁ@h&aﬁ:@e‘s Initial

t!; tté"é?hth@éizé:%r ) ﬁ%e@@lﬂﬂ@mé‘th?imd:drﬁpcﬁmbl feom \&’-O-TBDMS-9-0-
Acetal Linked Analogs As illustrated in Fi gure 8

| O(-lsﬁhew@aalﬁaxelh @rqwc@gbtﬁﬁlculfyv@ rhatgthe gn%tbylgy%wt% otpgwas too
Iaggefe ?cﬂv J"\%t?llfae tﬂh W&a@f eéro’?egi‘ iGh @teg'hgx@d( %ﬂﬁ‘ft thb 'HF- pyridine

1 ONsS
rriethod g theaT Beh meaihocz ddscrit@] RBYveRA ordinglyy ditis ﬂesmb& totuse a

ﬁ}yg%:@l: ﬁ{lot% y{g@% cgrrbg(ta ?%gv%ﬁdjr%ﬁ E}S@ %Sggocﬁﬂgﬁ%ngd such
a@la‘k’M%S Et‘b‘iec?ﬁé} %Fﬂ%}p3 In@ﬂ&r@%@% OB 10R¥pigReitaks oHFormula 11,

ic or aromatic. Figure 9 illustrates
wiigh |nmysbe7folm%imcardlng tnload ohthalrewes gesaripedabavevithgesragt to

Sghieme Seton 3@&?{9&%&({"5& Q}%dz  BRFES | Fﬁg oP?J)ﬁH‘&[a L@%ﬁe"i‘é RYH,3Ph;

udy” on
PRSHY Fﬂ?l:G:Hh ikiggnemlifedsiogges Ledl Sblh\ane Bh e'Fcea ®amL G equipped

wihay %ééf%négﬁrs@%{‘aenﬁé&;?»b% PG W g f ok ool &-o-
OW(L%%{ Sia %%S&h O@H@ g%ﬁﬁlﬂt érhhgﬁlig% CL'?CIWI %hag?ﬁolﬁ:gghydrous
p@itinen The flasg wras PHacedrin anties/waterpgth taedgbmolumn wap $itied for
1§a mmStes. Af er tﬁe solution cooled, 0.95mL (5.659mmol, 4.0eq.) TES-Cl was
charged to the flask. The reaction was stirred in the ice/water bath for 3 hours. The
reaction was worked up by diluting the reaction solution in 30mL EtOAc and washing

with water then brine. The organic partition was dried over sodium sulfate before

29



a%?ﬁﬂiﬁ?ﬂé“ of Fornul a 9”(-§Nh| ch may be * f or MBEITES2004/031816
descri bed above W|th respect to Figure 19) may be
pr ot ect ed as acetal |inked anal g of For nul

CYRMERINIRE W‘ah Tflei?r-ﬁkm 9-Rk-1R-ep paslipyelproguct of ?—‘ormula
19%@ gﬁ :id&ﬁﬂr f&l@ﬁ EHﬂoﬁ}aQo rﬁ‘iféﬁg‘%g@to,@ﬁ’xe Itrgl-a

and urge,
100r¢§s (sbowma‘nm@kampre D FB[IMSQ@ a- m&tmmmowihyb@xl»upt magl be

BB okl 4 PRI (el BrL BL YRR ot

R%%OH&SEHM; ﬁéraliZeeldorfrmﬂadM&ﬂ Sckiémé B8R Bedduss thd @-@rhydroxyl is
0. 515mmol was added and the
V?'éfa%tSP@m Qfigiatioay it W%@H?d thatjbers: e Qﬂd*fmg reagents

pEﬁI%EEﬁn ’tﬁf?e%fld?ﬂopc{da%@ mﬁlogﬁmgi th@ﬂt&%e%;f@ﬂ%ﬁne A

e reaction was diluting the
10emkLtRBIn wasl agqiipped mth:@rﬂnagmtm\mmhag at migogars purgengnd a

of et BabE BB U By BRI iR 2 D s o
aSOMI1d-af praBlitardl aof 2RormliRe 1B) SRy e@.do1amhisl 6665 silver nitrate,

urified on a reverse phase sem - precg scal e HPLC
1o@mar &.0%2mmelg 1-Re euBAr-Pr3150wt-2gobywg¢s sigluene, and 0.8mL

0 6 h
CERT RS T P ERASALI 8 T PP Bl e o
d%ﬁol(mﬁmr oliRd A L. r(azermmol;'es;a@af) rcthlanorgemgmlthymdﬂde was

f | 0 of h .6). As f Sch 0,
ohaTaoH 1 8 "k T RGPt Nealet I 1AG. TP Toauinayas Aliged at
7000Va} 24 'ﬁ%ﬁi%c(ﬁé"@a@’admwa@ Woﬁdéﬁsdp! bﬂdhﬁéhnbnthé r?@a«:tlcm solution
reaction above to pro acetal 1inked ana

O ol AhelrasaT Basbeandoasbie Horet Noshedi in BUTIaEEORS | Fhe
@nngé fllﬁal%_ll%é%tt sﬁ;rre}ftto a%%@é.% h?loefndmga with Juater then

ScussSi on above "‘and the correspon
dilitg wrresoniunh ehloridd éhenadiluteusodiume hivadsonate iheo dlLI’[hI wajer unnl the

ol o e R HaF AieiBmaRY 7t IR AT pap i hak esped

whR bhr'i@m@n AridPower saditr dufixd hefore RIag eeRsbnivicdne agproximately
nmet hods, the sidechain may be cl eaved therefromso as

506 akhisagelutionrvag pt@”rfﬁathyvf@sa ChesediapaAvsing an Hefeheptane
%Ht%%% | then Frﬁct@HaﬁbcHé“?%‘?e a@Hdto gaace '1?@%5 2Q-TES-T-O-

ccordi ngl ure es a gener al ene 7
nf%y[thbmathyh@at@fﬁ%apdmﬂhmm obFofnuld19, a- OH t axane

anal or to the sent i nv ntl on The,.,

oi dddWar HVSHEIe Thet pepiaigbielors shamb i, SxaTiRle I Figure 25 to
prowaeopaﬁqu@a‘ 260(wn¢lr@ mzﬂwrm—w& tr:tg—bbﬂzseﬂgnﬁl gehefénzed

Schene 9, showh in Figure 12. particularly,

fosmokarN DhScwn@@ 71 0aih dOr@kaﬁﬁ Bﬂﬂlél@led wntmagmm@tuzshrm 0.129
FPreRath 387 BB B LRE Gl Bhoade B ASRLE 19
and 8mL ACN were charged. The flask was placed in an ice/water bath and the
solution stirred for 30 minutes. 233uL (0.233mmol, 2eq.) of TN HCI was charged to

the flask and the reaction stirred in the ice/water bath for 45 minutes. The

methylthiomethyl ether is fairly acid labile, and the methylthiomethyl group may be
removed if the reaction to remove the TES group using TN HClin ACN runs too iong.
The reaction was worked up by pouring the reaction solution into a separatory funnel
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then Glor(@0Ha): 2B515mmol, Seq. ) was added and the reaction was stirred at room
temperature for 1.5 hours. Reaction progress was monitored by TLC and/or HPLC.
The reaction was worked up by diluting the reaction solution in 10mL and washing
the resulting solution with water then brine. The organic partition was dried over
“sodium sulfate and evaporated to a solid of Formula 21. The protected product was

purified on a reverse phase semi-prep scale HPLC before running the TBAF '
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ugNby dm@hcmir}g Qéth boingd I-Icaxarpel cbfariéoemaican@maapnbdaet inées 20mL

G050 A e g i P e 2 8

of%%\%t gﬁ%ﬁ%?rﬁgila gl.3 eq.) was charged to the insert .
y 8.4L (0.413pnol, 0. of a 0.05M PTSA

sol dsishawnrin [RTENEhS thearepia@ﬁmv&@depbﬁﬂ |i§/ nsgﬁ sqiplag to the

taé%]?}%a%@%osn eo? h%%a‘@%[m (Fsr sol uﬁ? g’%— oé i tZ f%gd PPafas

detinep biedvedor Sdhemevia K7 \iBg dretRyee as defined abou@fce Seheraysh is

RORAY THTRG ST e

an RY (BMchiRg) JFtsehemarsl ttfsﬁoulﬂ Elb@t AppRecizayd@ frert altee &, tgeoup in

dryness. The crude conpound ur|f| ed on nor mal

Sehemee? syl et different omrihe Fo STet ¥ hak wag oBrthe glsippistim ghat was
re‘ntot)%d fﬁ@%gg'% Aas an i soneric mxture) 7,9-acrolein

a-acetyl -2
R, SFielr 83,yfoB exﬂnp]e,opnmwdbs e dbd;uphmgjt&myom af Gomla 24 (from

f _For
Fipgre Rl FeRm ot Ssa e 99t oA ERYOBSREATE P 2o
(whBR nf:memg:ﬁs)ﬁp%cw Ri:kRE=AEVMe0R,=CHy; ag:m #Hg=PhOMe
I i nked anal ogs of 10- aa (?—I t axanes can al so, be
inf ganeeadizedl faaulayW of ‘Scheme 9). To a 5mlL RBF was charged 180mg
(0.255mmol} 7,9-anisaldehyde acetal, 9-desoxo 10-epi Baccatin Il (Formula 24)
and 105mg (0.510mmol, 2.0 eq.) DGC. Toluene (2mL) was then added to dissolve

ihe solids. Next, 158mg {0.383mmol, 1.5 eq.} iso-Butyl sidechain acid (Formula 28}
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MM 209893015mat ur al | y abundant, and thus | esBCHE§0MH319s
than either of the starting _con‘pounds A or A that are

.. sh d d d ab '
was G0Nt i OmE DG leom 9 saLiarowes Shatged fnie Féﬂﬁc{ne@a k
oA R e
r
g!? l{/a\D 2005/ 03015092%%?8?4/ ggyt an(g) mac?: ' eagtang
walenandsfirting iae Qe hayie Mikipwagad 48 top reagon Togs {piaptate
D%? 5%%%%5{70?1 oﬂltﬁj%% 'ﬁﬁé?‘e& to Wﬂvﬂhe &aé:bi%té/bThe filtrate was

or mu rmula 35 C7, -CBzZ
sliGied Mheicyvaiat carbpm then| passed8eioss a sywa(pm;to rgmoEetha 4-Pp

w38, eI e Yok o R0 2R TN e
rz;g%&rff Fgmgmd%l ab chiller and begéyl chl orof or mat e

(o bt B B A SN o 0 s
m§9 gie?x' b %@@%d @ﬂi &h ﬁ%ﬁ%ﬂ éddbb it HBR Ahalédnmpouhds Onfiormula

was - ad ad II 45
30 82 fuhoro B uioh Far-GHEaH G oh Rt He S deBsRlfsyormula X

otfr%% ﬁgee%a\&mkg may] $2 \ﬁgpar%{édrffdn?Eﬁpélﬁérgﬂggltuidrbh?{rﬁaﬂ}&%bﬂbor

- ke acyeltiven fdrdhe gemstdpo Whitepthe tsaoe. anfsaldzhyde group is used at both
th{g%&(}:{a;:%gl MQ @.f@?&i %@t el Spgﬂ@&[ﬂ@%(itow%h?gh%cgl that
b&h %%%emgﬁmg eréhr'ﬂ%@é&!t tﬂ e@igggféﬁep‘ Gﬂ@l’(du&hbmpprabbmddﬂat ather
acetal protecting groups are contemplated sugh tha¥ multlple deprotection steps may
be required. To a 10mL RBF was charged, 270mg {0.245mmol) of 7,9-anisaldehyde
acetal-10-epi-3-isobutyl-3',2’-N,O-anisaldehyde acetai coupled ester of Formula 289,
220mg (0.8¢/g coupled ester) Degussa type paliadium on carbon, and 4.1mL THF.
In a separate vial, 99uL conc. HCI was diluted in 198pL water and 1.0mL THF. This
solution was added to thé reaction flask and the flask was sealed and placed under
hydrogen. The hydrogenation reaction was stirred for 31 hours ihen was quenched
by removing the hydrogen and filtering the catalyst from the reaction solution then
adding molecular sieves to the reaction solution to remove water before adding
84.5nL (0.368mrh0l, 1.5 eq.) t-butoxy carbonyi (+-BOC) anhydride then 684uL TEA.
The reaction stirred an additional 21 hours then was worked up by filtering the sieves
from the reaction solution, diluting the filirate with EtOAc and washing with water.
The organic partition was evaporated fo approximately 370mg of oil. The cil was
purified first by flash chromatography, then preparative TLC (pTLC) then by a semi-
‘prep reverse phase column to yield 3.9mg of pure product of Formula 30 and 32.

~ Finally, as shown in Figure 35, an aliernate 7,9-acetal may be formed if
desired to provide the compound of Formula 31 or 337 (where Ri=t-butyl;
Rs=CH-CH(CHa)s; Rs=CHs; Riz=H; Ry=CH=CH, in generalized formula Y of
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solids started to form |PAc (850nM.) was added and
t he xtyre was heated 10,60 2C to dissglve me_of . :
Sefmad) Wb ARcacrolan cpsiali e MUy 3HauId B GRbipoiated
th‘é?bﬁeﬁgl%?% g ﬂe‘"'ﬁ:b%%iéﬁ'f@ﬁﬂ dcnalcﬂ%dhemb@ such as those

refri r and filtered. The solids collected I-ﬁ-’
defined rf@rtth@ s wod asmpé@xe\mpmedmﬁmrﬂeg Qrdheis dya il &Qrwal

i L A Skt 1O dca - - PP sobuni s

Nﬁ%r&kg FabonAGE/Id Fbﬁndi&l 8ofld 3pMivag ch@@@ﬁ if6lidived By \WouL
2005/ 030150° PCT/ US2004/ 031516 BocHN 0 OF ChzO 0 OChz

DCh BextO12.8@Cof a tClaN2Mvdiluten -agrofedn dinadhyl mepial inaDEH! (0.64uL

T R e A Y

0. 'f%h%lf a ofiﬁl\fPT@N L-.aut?o?\ uh@w tREreaLiRORR IHhey adititdithen sat

(38g, [) di ssolved in toluene to a

atkm@memmra@rﬁ rEhei r@ﬁbtpo tmanweg?ﬂdﬂyns qithe aseirl sojutian igdrive

it %jg&ﬂ%i%{?on': l‘?llfaﬁwzg@ \Aw;b?ﬁo( 4aﬁ)&r a ?ﬁjpﬁ"’ﬁpﬁﬁﬂ"?tgﬁ% tid %guhz?n |

through) aparotinkxbey (8961923@35:& ]a@tnﬁitemaiumman Thel aiemma(mashed ,

oSS R oElchs' AETRE iREe, Bliiibl B gliose e oruce
ccfrﬁ&ﬁhﬂ%a@?ﬁnﬂéﬁnéﬁ RUASrn4l ?hager 86alRedl sallhed vield 605ug of

periodically for HPLC er 3 hours, additional
cqnisouBy )(thierprodictivae ap isrtIDmaL): roiiyire) o gcrolpineadatal 16vi-agpty-2-

AP Sk VU Lo b TS S

‘wHigh m fséﬁar‘ateﬁfbyMHi@Ecﬁ@Ha%wﬁblﬁy Et OAc, and

concentrat ed to |ve 61 8? _0|I The silic s washed
legpatiyepieie estziag 4.9-Aceial Linked ARRlogs: r at ed
QHW% @Fﬁte& elsQ‘,Mnn&so E’é‘!brh@& directl
secohd oolqmﬁé st déu%r st ?H y

Il ze.
frém |1ﬂeieeobtﬂh@bcamlllf ‘IOW,eNm@tshas the formula:

AcO 0] OH

o™
OH

Qi
Q
o
v
o

Using 10-DAB has an advantage since it is much more naturally abundant, and thus
less expensive than either of the starting compounds A or A’ that are shown and
discussed above with respect to in Figures 1 and 2.

In this alternative process, 10-DAB, Formula 34, is first protected at both the
C-7 and C-10 positions to form C7,C10 di-CBZ 10-deacetylbaccatin 1ll, Formula 35,
according to the following reaction:
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gMP200531H | a 38 according to the fol |l owi ngGrARRPS3H16
39 WD 2005/ 030150 PCT/ US2004/ 031816 ChzO O OCbz -HO O
OH -T-M BOCHNO: | HZ, Pdr- Boo HN O * 0 H QAn THF, HCI
OH4 H QAa 0 CHOCOPh OH OCOPh  CpH67NO7y OBn C6&477NO
19 Mol. W 78% §99¢Mol . Vut 1176. Bc:b:ElorDmdc& 37 Formul a
38 A solutig HF (30@=ztiHedi and 2

added to a sDlI of Forpgpul a 37
THE (15 neg 9PHAE) . The resul t o ¥l Ton was
flushed with nisteregen. A catal yst (T@gﬂ\?C with 50%
wat er, 99. 1g cmmadded and the flagksas flushed

W th nitroge YRR tines and t henMvt:piz#py dr ogen t hree
tinmes. The regpglifan m xture was stirkkR@s Vi gorously
under a hydrogen balloon for 21 hours. At this tine
the reaction was sanpled and HPLC i ndi cated that 38%
by area of starting material still_ renained,

W
CARA0 HOBZ mea@ﬁméléacsﬁm ok Powmia 34 (00 GL A mpheyASssoived

n f
n JP020 B0l ol R Y SPCTH, 4 BenA 9B SB T olton wes
cobledttor-813Gam élNets(abemhllbh randgjenzwthfmrefoanatemﬂ@md 3\8egn293.8

Bt PO S T N e

T é&lﬁ%ton\@QMMe@@ﬁﬂh:bﬂ%m&}ﬁ ¢130midrug en, assrhablgpms added
After anot her hours, an internedi a ?s-

grgdually oysi dSenif mem@ mggntaifing-Hiedemperaiye P '59 %@31"9 a
ea%'m@ éo?ﬁmﬁ’ékpﬁqﬁé Neé] for a5MRkifutb S di \ﬁlﬁ&l@f’ﬁnb HL O iRGicated

e reactlon m-xture was
thé irdectiore Had tgonwgchcmepiehm ahAld2 \haéwteloreaﬁmdgne vihe Feactop was

B s S BoptEEIEY k) AR Ao
- NdsRPOeriler. IRE r&ﬁda@ﬁ‘ wh3 afowed to Biiewhilgwaimeing &y €0°CnelEhe layers
BTl e I
=GR LI Ay B DL gt i gica o
pad. The filtrate was concenirated until solids started to form. IPAc (850mL) was
added and the mixture was heated to 80 C to dissolve some of the solids. To the
“warm solution, heptanes (800mL) were added and the solution was cooled in the
refrigerator and filtered. The solids collected by the filtration were washed with
heptanes and dried under vacuum at 45°C to give 35.

Next, Formula 35 was coupled with a sidechain of Formula 36 to form

Formula 37 according to the following reaction:
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FOY200303880 For mul a 39 - Fornul a 38 (41.37g, SPCHBUAMNMHPIISI6
was di ssolved in DCM (500nL) at room tenperature. The
sol ution was cl oudy, possibly caused by the presence
of DCU in. the product fromthe. previous reaction. In
the case that the inpugldy was water, Na2SO4 was
added to the sol ution, arg Ee solution was filtered
through filter paper in % a 2L flask. The solids
vere ¢oll qj:t(g&?and washéd g h DCM (250ML}yionto0 &
9

| ask wascggueered with -a sept umigng

bal | aQ T 635nL) ot BwEH® by P (12§ |
TES- ClI ~=3. 5eq) wWghL&mdded Ei%)%ﬁt hg sdg ¥
st ngpe Etional IES-A (15m) 20D gaver e
added, jer 6 hogcomariRlueei nghcated the rigagt i on
had gong \tq conpletion. The reaction t hen quenched

by t heytitidfsidgen of EtOH (25nL). The | ayer SuHwdne
separated and the organic |ayer was washd&@¥-¢¥83
sat ur at egmie#Cl (-500nL) and dried over Ne#®C¥ and

- concentrated. A flash colum was packed with silica

- gel and wet with 8:2 heptane/lPAc (1.5L). The solids
Hee! thecdigeuphinest HoamBla 36, Ke8g; 8918/rhiRdl} was Silssblved irdioluene to a

filtered to, repov ol j that | d not di | ve,
ks ORI G2 HER T SoL0 vgoafetsfh, Fomuia 35
| (Bﬁg’!@f ;Eliﬁgl[rfrﬁol}-hqwéoéd!ﬁﬂbn, WS heQbdTR earmalaidrebbtnidnd BVAP

PAc and fractions collected. Fracti oris

(Etaon B0t THo0 ang BSIGe (PERaR, 56 ENTILEIEDS GAPSIL Ware Bided
B R e, 7R BB B s fad i 51 o
re@Biide BacEMtinGalstinBdarkl sanidd\iriodiealy BocRNCVOABr Zjours,
ol o) S R B AL, 3,55 @
Mol e fdiRthgfmorning (25.25 hr), MTBE (450mL) was added and the reaction
mixture was filtered through a pad of silica gel, washed with MTBE followed by
EtOAc, and concentrated to give 61.8g oil. The silica was washed again with EtOAc
and the second pool was concentrated to 50mL and allowed to sit. The following
day the second pool had started to crystallize. It was filtered and the filtrate was
washed with 1:1 heptane/IPAc and dried under vacuum at 40°C to give a solid of
Formula 37. _ '
Next, Formula 37 was deprotected at both the C7 and. 10 position to give

Formula 38 according to the following reaction:
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AWEH30059I015¢0r phol i ne N-oxi de (10.1g, 84 moIPCTUR0MORAS16
(340mL) to assure that the reaction was dry. The

‘m xture was stirred for 1 hour and then filtered
through 24 cm fluted filter paper into a 2L 3-N round
bottom fl ask. The Na2SO4 solids were vvashed W|th DCM
(100nm.) i nt ceche® fédask. Mol ecul ar si eves (6.

15wt % g ) wer 8d to the solution &
begughcHyT RAP -

al | owe SN nke <E Hgpe taken
periodical ly ek &ltlon FPAP(O.GZ@}] was
adde fter 2. hour s and again (0.8g) augi0ul5 hours.
The react PBncgginndpir e was applied to a*p¥d™® silica
gel (86g), Y&¥*W%Hh 8:2 heptane/lPAc and eluted with

| PAc. The fragiuasmns were col |l ected, pooFeeuiand
concentrated to an oil. 4-Methyl norpholine N oxide

A S0kt TGOS A0BBG (45 hLwER 30540 S RRHIPh GEEormLla 37

1. B'%zefgﬁmot LAW @L} { 820 RERCThe FEB@I’:HHE‘Q@%M@ fABhaERh

nol ecul ar™ si eve

nitger. Alatdys) (w&i/amoﬁo%\wa@r, 295! s egded ﬁ@é@eﬁaﬂmas

G ol o Pl g BB TR St

miiefe WeP bliresd \tl@rblh@y paderan bydebgendshiloon forI2RAwurs. At this time

PsreCr T e w e -
sti%tie\sfﬁariiéjiu %tePQC or wé%f added @Hh @tlrﬂﬁg cOlnbied. FORBRLY AoWd later,

to the fol OVVII’]? reactlonto
HRLE indicRerrite same antust oRsETwg 1teNal GBI Femainipg e regction

O 0, L S i Sl
to Morhowet excbS FHE; ibdh catklyst (1018) 4as Rddedipad 4@ reagtian mixiue
w5350 e e S0 B A oo A B b

cof BlLIRFwhS sBNpre&siT WA il BRI catéiyéigeo b) hasraddéed eAfter another
action mxture was renoved fromthe_jce-water

ot e nchvsiachinat . fasatan BAs CRaBIetarBNS de3ap Hgte was
fllt&%gctﬂgoggﬁ'c%% &t {]Esrfe%aﬂd vflﬁ\dl PAGNETRL c&rﬁﬂﬁé@‘hl’tr@fé was

Fon m xture vvas I'n an ice-water bat
washdd avitholNHiGl csoludion NGAGAL), |watwe(GBDmL) 5%NaHCO3 (500mL) H0

(300mL), and brine (300mL). The organic layer was dried, filtered, and concentrated

to give a foam of Formula 38.
Formula 38 was then converted to Formula 39 according to the following

reaction:
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w0 REOHP wi th water (20mL) and brine (10FANUSZY43181S
Sﬁcond time with water (15nL) and brine (10nL), and
then.tw ce 5h wat er (2x15nL). It was dri Qve

- Na2SO4 and™" Rl mc8 in the freezer overni ght.% sty
fol | ow ng .a sanpl e was take q

-@ 2 f0ry
reesdt i @n . giLeeh and "SRR fani F My e NI
co ated omdijhe rotovag, It was e’ ,;ﬂ'eo,a.c

Y usk oven técopi ve a foam product OFiBy mul a &4oRrh
For mul acdd,negs next acylated to form Fornula 42

accor dMeigt’5 % he fol l owi ng reacti on: HD:QHNES,EL3 AcO

OH OSIEt - BocHN O BocHN O ~~~' _ - O OMe-¥n818Abz O,
TEA G5, gwagﬂ OCOPh O OH. DAc DWMVAP. DCM GSkdas OCOPh
Moel | . . W.: NOL 1018.43 MoL W: |. W.: 015S-1

1060.48 Fornula 41 Fornula 42 TEA (5.8nl, 41, |
orogle @8, 64h870, 252.7mimsl)) wasd disepised 7'(24 M 5(@9@51)1& heom

elfBEBor) s st Ry Posrlh Budhabh hd brcsines f DU n

thex rpcbctmnﬁbmothé.quremd?screaeidnod[m’diiel gase Anatdhe iBpwrityi vasswater,
addi ti L

S8 o e e 3500 o ep Bt ol

int?gcgghzgﬂagﬁ.aﬂ@gﬁpg 3@3% t@c(s)negg%ﬁuﬁ vashed girtLh DCNF(ZGDM) inRAihe

flagk R e, 125 80vaToc W 2 SPENGH G Ne DALY Te ST 100

by‘(ﬂgm.%c% éﬂgﬁﬁ%%cf %ﬂr@,eﬁséﬁp%re (R68Q61the SoRitien and

. and then filtered through
stila@ S@4iditiohal TESCufémhpand dirfe@Omb) ware adrleg aad aﬁeroémurs

B R Enf e g omgBigR 42 vz converted

' fP %IT ;rgegéémibrewaé ten:quéRchaB BORS AOGAABF EtOH (25mL). The layers
were separa?e%dra/m%st%]g 1oersgem'ibc\:cIgycg_l we(t)sS \vaggr?edo‘ \J%I% s%jt'ur%_éd NH4CI (~500mL)
and dried over Na,SO, and concenirated. A flash column was packed with silica gel
and wet with 8:2 heptane/lPAc (1.5L). The solids were dissolved in 8:2
heptane/IPAc (250mL) and filtered to remove solids that would not dissolve. This
solution was concentrated to ~ 100 mL and applied to the column. The column was
eluted with 8:2 heptane/IPAc and fractions coliecied. Fractions with product were
pooled and concentrated to give foam of Formula 39.

Formula 39 was then oxidized to form Formula 40 according to the following
reaction: |

HO © ©0sEt 0 O nsiEy

BocHP»g O O NMD, TPAP BocHN O

N /i — e A2
79 oni oke DCh O Yoni OaAc
OSiEts OCOPh 0SiE OCOPh

C Mgl 04;8H CgHgah048h
Mol V.. 101641 Mel. Wiz 0144
Formula 39 _ Formula 40
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4 ¥9BYP% . 829nmp1) was weighed into a 1 CEYUFIALRELS
Next "DCM (24mL) foll owed by MeOH (6nlL) were added to

At SRS R AR R 30 10 B A o e
© 4 ?lg?@ngrgorpg?ﬁr@ Nébxhieue. 1gC845mmr§l) noDEM (en@mp)r todassurehthet the

reastion was.dry.¢ T%@i@ﬁ{aw@ﬁ svrrgif%ﬂ de?aﬁ t ilﬁér%a@t%ra“é}b’é‘”acm
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withREC (1 0eml.) intecthe dasl. i Mnleaulax @E‘@W@é gsfh 2ig Aneere pgded to
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allgﬁﬁdﬁgis)ir \uagerad d%(rllblgm(ét.t Hﬁmﬂestweﬁm taghgmt permdmlbj for HPLC.
AGROSEIRA 11655 o 360 w38 Brd b B0 S
| ,T[@“réacﬂ&ﬁj miklufd §fhs HSRa R 65%)ofV\§llﬁ:aSbélW(86 dgled with 8:2

reaction sol ution and solids began to form

hepftamﬂPAc aing. elmied with ilBAc.weFhe \vra@hmrﬁw were| eqlleglgdapgoled and
cogﬁé}ﬁ%ﬁ%d'\fat%?\ &P PE- Rty ( %alg:mgﬂne ﬁ'?)glgggb b@sar‘!&?béwi:@ bbr?lf:)t Were

vacdum
adtied ﬁmlr stivredl. 4Naem4 {13gn waeradeietleld the rﬁiﬂ’tuum Iaadzmwiaﬁ fl.ltﬁ@d

B L i Ly
merécmaﬂsie\m V\}Sg)@ﬂd@@@‘ﬁvbosgﬂdemw P4idH33 nikLitEs, BrcRe AR AP
869. 99 Formul a 43

1FQ59)11Wa§ addest. s of upach 9f licrogehuwas ayepared id ek iy 8020
H«J—f\[galf&ll\‘aé(:lorﬁnﬁe%iﬁoxy 'S-fr- gvgtg na@bl e2d %Otﬂb tp%g%ﬂaél &€ with IPAc.

Fractidneweste h:p]ieoteﬂd WH 20108/ RRG0H0 cmmmmanoducmmq gooieg mand

b Sueih el Tl et B A 1o, Lo A

I ndiNeRE %rmmﬁ AEAes ireduchd hegordigt 10 iherfollcﬁ\ﬁmg)reacﬂ’ctreto form
reaction was diluted wth DCM (25nm.) and added to a
FyewH:ory funnel with 55

c O OSiEy HO, ?H QSiEly

BocHM O NaBH, Eod“[llﬁ o

HHéaﬁc

{y = o

OH: OCAc EtOH, MeGH . H

O35iEt; ACOPh ' OSiEty OCCPh
c 04Si CofigN0, Sk
Vet o] Mol Wi 101843
Formuia 40 Formula 41

NaBH, (365mg, 6 eq) was added to a stirred solution of Formula 40 (1.69) in '
EtOH (19mL) and MeOH (6.5mL) cooled in an ice-water bath, After 1 hour, the
reaction mixture was removed from the ice-water bath and at 2 hours, the reaction
was sampled for HPLC, which indicated the reaction had gone to completion. The
reaction mixture was cooled in an ice-water bath and a soiution of NH4OAc in MeOH
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OV 2004030381 and concentrated. A flash chr orRETIERUHIRIS16
columm was packed with silica gel and wet wth 50: 50
MIBE/ hept ane (100onl). The reaction m xture was

(inddg was eddedialmeed by thel3ddition ad tRADBOMLE an® HO2GML). 1t was

' : h ) i [
s i BBl D ol AR 488 qvashad uith iater(2amLy aed brine
(Kdve), atseBdhdQime vaivRatef Qﬁlﬂm) ad ExﬁreﬂploﬁAwsLii“zmd then twice with

t t i dechai Co R ti tre
walst (8], kW68 e overNabBnaret igoest e asaes ovemight The
f ] ‘ j -
(oG Sorfing o/ ABid e 1aRe R 1L C S 1E0R Vs Uried and the
- Oiganie daypr wae cendentraied cofihdrmtovapa t3fsvpkacoddn theaghcuir loven to
Q‘Bé g?&mb%d%ﬁﬂ%?rgﬁhjllf'%??ﬁ to form Formula 37. The .

resent’ i nve her contenpl ates the coupling of

an Fairhela ddtwasenei deyiitai o fopmARdniuladaBBecoldify to the following
alternative sidechain of Fornula 45 that is

re@8¥%e pl at ed has the fol | owing structure: BocHN 0 01
F OBn  Formula 45 Formula 45 may be forned fromthe
structure of yf

]

o!?mé!sﬁ’BSG (above) according to the

following rea ocHN O OH DAST BocHNx® Z%KOBs

C20H34N0G - SN LT
For mul A5 WE72005(,030150 PETEUS20Q
Here, |t BoMiaméi @4 Formia 36. (38w AHAEL) was
di sstlved i n. DCRETBONL) ,omastidn r ed s&00l edddgm an

ice-water bath at 0 C under N2. DCM (2nL) and di et hyl

sul fur tpiteifiefs de (1.575g, 20.0 ol ) Syied@sshot h added
"to this solution and the reaction was stirred for 4

hours. The tghpgrature increased to about _109C. LCMS
i ndi cated the reaction had gone to conpl epfw%ﬁ.g H20
501L) and DCM (50ni) were _ '

TEA (5.8mL, 41.5mmol), Ac.O (2.62mL, 27.7mmol) and DMAP (724mg, 5.5mmol)

were added 1o a solution of Formula 41 (14.1g. 1 3.84mmol)) in DCM (50mL). The
reaction was stirred and sampled for HPLC periodical'iy. After 18.5 hours, additional
TEA (1.5mL) and Ac,0 (1mL) were added. At 19 hours,'HPLC indicated the reaction
had gone to completion. The reaction mixture was diluted with [PAc {300mL) and
poured into 5%HaHCOz (100mi). It was then stirred, separated, and the organic
layer was-washed with water (100mL), saturated NH,CI (2x100mL), water (3x50mL})
and brine {(50mL) and then filtered through Na;SO,4. The mixture was concentrated
to give a foam product of Formula 42.

Next, Formula 42 was conveﬂedrto a compound of Formula 43 according to
the following reaction:
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( BOh)s/3msoi ed over Na2SO4 and concent r at ed RaTalsetiosesisie
product of Fornula 45. Next, Fornula 35 was coupl ed
with a sidechain of fornula 45 resulting in product
of Fornul a 46A%8ccdt distg t o the fol | owi ng reaﬁ‘tc?jo : OH

G TR KL 2 S 1 ST
. 35
(0. M6mm 0 o%r%g‘a m%) \%ereocoph

wei ghed i NG Bear shaped flanme-dried flagkngurged
-wWith N2. h%ﬁﬁ é?@rl ed refl ux condenser, Mnlmérmg@!‘wth

N2, was pl aced on top of the flask and it was put in
an oi |l bath reated to 752C. The BOM acyl fl utriudé®,
Formul a 45 (0. 5g, 1 3lmmol ), in toluene (1nl) was

A @%3@9 o%fofn'ilﬁa ﬁﬁ aé‘gzérﬁ}ﬁolg\%ﬂ? %@h?‘ﬂ fhid ﬁC‘er@ﬁﬁ;ﬁ%sk ONext,

rrring |nued un hour to
DQM (2 éaflowsd by Mémmﬂrm.)mre Addesirto |’rh€g'ilqsk at KoM fespeRature.

b d
StigRoralale TPitg BHoAB P ERT Na 400 S84 .GRAB, 837N has added.
Aﬂ%ﬂgu%b%ﬁtgggﬁl ?ﬁi@ﬁf&dcme }:![I'@dUCB haX:J fatmbd. ’o‘%ﬂﬁ?laﬂc% gtbmL) was
, resen n
i Noulien goacto THEES HE (tageahakan | areUbf Spfiaip gebd o

se@é’ra@@ﬁunﬂ&d' The ?éécﬂpﬁ fldbic G GASHHESH TR 1R sop@eRnf furhbewith

enbodi nen he present invention w thout
5%@&@5 @amL) amd, théreafianyvibareasion midwpwascHiaken Aed the Iayers

weye grqug)atgée;T\# ﬁgqlq%ltgmaye]r wels WARRBYRA bhAY, dtatdier NajsBy! and
concentrated. MTBE (3x25mlL) was added and the reaction mixture was
concentrated to dryness after each addition 1o finally give 3.7068g foam. The foam
was dissolved in MTBE {10mL) and stirred. Heptane (50mL) was slowly added to the
reaction solution and solids began to form immediately. The solids were vacuum
filtered and rinsed with heptane (720mL). The solids were collected and dried in a
vacuum oven at 40°C to give Formula 43. :
Formula 43 was then converted to Formula 44 in the following reaction:

e

A O g

CSA DCM  BocHN O

H dac

_ o :

= CHOVe), CH OHécOPh
Mol. Wt 831 .94 Mal Wi.: 859 .99
Formula 43 Formula 44

A solution of Formula 43 (2.1g, 2.52mmol) in DCM (10.5mL) was stirred at
room temperature. Next, 3,3-dimethoxy-1-propene (2.03g, 17.7mmol) followed by
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OV@IRSPIP group, or an O- aromatl c group; MRET/U§2004/031816
hydroxyl or OPI; R4 and R5 are each hydroxyl or R7COQ

P Y RN s NG LI R I
foRB SRS L@M@ﬁ]dlca_%d 1?1@4 Vﬁ oﬁrh%d 2 t@%@éﬂ?&‘ﬁbn The Jeation

rotectln ; ereln are not
W% Ojwiedh ngaa%?@\ﬂ dﬁﬁml-)?zandsaddeldyttr @xyeparatﬁry sturmel with 55mi.

o d 1
SR i 1 oS OB s
wn@r DOM (2518L). The two m:gauimda}&frs WSm tFnrﬁtlnnd'tE V?B%cgvgﬁl gn%e dried

clai m
ovgl Rriion BB Gingenented, & TBR Biamrtegradniroimn ares Rackecin
sulica g@ﬂahdi Oﬁéﬂﬁvith BDFHGLMTBEﬁneptEH@ (%ﬁﬁ.}mq‘h@fre&éﬂghoﬁu}tu e was

is a group. e conpoun
dlﬁSOb&ﬁ@r 1@| :M TR |(§Olah) O%ﬁﬂechyfplt Hhenealumn and seltted ewbh 50 50

rERE A, © T Rilions Were cofsciGRARARY, (ncBufiigh 294 BFES s
vatim oot $0ACd6 give arodudt oi/IFerrmnla 4ghe conmpound is -

selﬁﬁt ed f§ mthe for[rul oO A $ Rg pa gZDZ_OOCHHCH

OP1ASXuSHsteORBoVEHN B seORPREcEEBIRp Pihe atterative process of
forming 7,9 acetal linked analogs of 9,10-aa OH taxanes, the C7,C10 di-CBZ 10-
deacetylbaccatin (Il of Formula 35 was coupled with a sidechain of Formula 36 to

form Formula 37. The present invention further contemplates the coupling of an
alternative sidechain to Formula 35. The alternative sidechain of Formula 45 that is
- contemplated has the following structure:

BUCH];! 0

/(Y'LF
Oy

. OBn

Formula 45

Formula 45 may be formed from the structure of Formula 36 (above} according to
the following reaction:

BocHN

/E:\/LOH DAST BocHN ¢
O%Bn *> /l:?)) -

Mol W 36145 DCM, T e

Formuls 36 _ Formuia 45
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~ QOH OH
C

efe)
R

OH O
rein t"ﬁ@f‘]é@%“éﬁ‘ﬁ%
NHOO RO=H

Heies mqé'w i oy 360 (3531 BAEMS) WS GRANARR HOM o),
otirfasP hT SO G Reweldr el GPOTCHAIGP RY! LM emLpand,tiathy
sulfur trifluoride (1.575g, 20.0.mmol) were both added t0 th:s solution and the
reaction was stirred for 4 hours. The temperature increased fo about 10°C. LCMS
indicated the reaction had gone to completion. HO (50mL) and DCM (50mL) were
added and the reaction mixiure was transferred to a separatory funnel. The layers
were separated and the organic layer was washed with Hz0 (50mL) and brine
(50mL), dried over Na,S0, and concenirated yielding product of Formula 45.

Next, Formula 35 was coupled with a sidechain of Formula 45 resultlng in

product of Formula 46 according to the following reaction:

- OBORMSA®1ISOThe conpou
has the formula O x

BacHN f
~F
,(\6:( chd O OChe
_CbZO O ochz OBn -
Formula 45 BGCHI? g 0}
g _ HE
Toluehe L
CatHepOnz MO
450 18 ‘
Mol. St B12 66 Mol. W 11763
Fﬂrm_ula % . Farmula 45

Here, Formuta 35 (0.2g, 0.246mmol) and DMAP (0.5g, 4.1mmol} were weighed into
a pear shaped flame-dried flask purged with No.  An oven-dried reflux condenser,
purged with Np, was. placed on top of the flask and it was put in an oil bath heated to
752C. The BOM acyl fluoride, Formula 45 (0.5g, 1.31 mmol), in foluene (imL) was
. added to the flask and the temperature increased to g52C. Stirring continued under

N, for 5.5 hour to give produgct of Formula 46.

Accordingly, the present invention has been described with some degree of
parficularity directed to the exemplary embodiments of the present invention. It
should be appreciated, though, that the present invention is defined by the following
claims construed in fight of the pnor art so that modifications or changes may be
made to the exemplary embodiments of the present invention without departing from

the inventive concepts contained herein.
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R3 OH = OAc OCOPh wherein: 48 0 Rl and R2 are each
sel ected fromH, an alkyl group, an olefinic group, an
aromatic group, an O-alkyl group, an Oolefinic
group, or an O-aromatic group; R3 is hydroxyl or OPI;
Weclaim: R4 is hydroxyl or R7TCOO, where R7 is an al kyl group,
an ol efinic group, or an aromatic group; R8 and RO
1. A companméderingdhestormblat r om H, an al kyl group, an ol efinic
group, or an aronatic group; apd Pl is a hydroxyl
protecting group., 12. The conpaund®pfBcl ai m 11 wher ei n
R4 is R7COO and erei n R7COOA -
group consi str,ggf . 600 QD N i coo coo
C00 ciO’/\NéO 0 NT0C00 coo O,
COO COO 0-000 Ng [ N N0 NY cio: M 000 13. The
conmpound of claim 11Ry\,her ein R3)H s a &wdr oxyl group,
R8 is Hor CH3, and R9 is sel ecteac(g the group
consisting of: C H3\ H4 COCr P;'\ 14. The
wherein: compound of claim 11 wherein the conpound is sel ected
fromthe fornulae: HH OANH O O *oNHo O 0\1 = H =
R; angd)\Rx\are-eaghepleciabironHHorp kg grop.canoelefiig 21qups 31 arpgatic group, an O-alkyl

¢ %rr%%l;lglg O(—)(%clef‘%rlnf":1 Ig;roup, Lot g}lab drSmatic group;
R3 is hydroxyl or OPy;
R4 and R;s are each hydroxyl or R;COOQ;

Rg is hydroxyl, OP,, R7COO, or an ether functionality;
R7 is an alkyl group, an olefinic group, or an aromatic group;
P, and P, are each hydroxyl protecting groups;
and wherein R and R, are not both Ph when

R31is OPy;

Ry is a hydroxyl;

Rs 18 a hydroxyl; and

Rg is OP;.
The compound of claim 1 wherein R is an isobutyl group or a tert-butoxyl group.
The compound of claim 1 wherein R, is a tiglyl group.
The compound of claim 1 wherein R, is a phenyl group.
The compound of claim 1 wherein R is an isobutyl group.
The compound of claim 1 wherein R; is a phenyl group.

The compound of claim 1 wherein Rg is an O-methylthiomethyl or a hetero substituted ether.

e o

The compound of claim 1 wherein P; and P; are selected from TBDMS and TES.
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R& OO0 OPh/ r 0O Ph O =HOHOH=C0A OCOPh O
49 wherein R4 is hydroxyl or CH3COO 16. A nethod for

9. The c&ﬁoﬁp&&dlorf %iaﬁﬁﬁ%eraﬂ%@%ﬁgdgf%é}%@éd ¥é&m tﬁ%‘%@ﬁfaﬁ the

formula HO O 2 /AL O R NHOOo:HRO:>|Q—|—
QAc (OCOPh ein: R and R2 are each sep,bect d from
H .an al kyl gr ou,;OHa Pol ef i ni cogroup, an ar: o

grdup, an O al oup, an Qlol efinig g e
“ah@habi C g d P2 Bar eyeach hyy o o
proteect illng g TB8) conya&tl/ﬁg the/stapf:
cefpoynd it oal T & rst: t axane Fdnal o‘P e i‘rrulog
OH oPPP10 R N 611 ®20= H OPq oAc c17

The met hod of cl apmed6 incl uding the step of %@iﬂul zi ng
the starting cgnpound to forma first internediate
compound of foffmula OO0 OP2 R/ NHO HO

OH oH
R7 9 on on 0 S

o
T
]
=]

oP, OH

Oy
]
S
=

OH OH i  dac

SCOPh
10.  The compound of claim t wherein the compound has the formula

Qi

oP, OH:  dac
OCOPh
wherein R; is t-BOC; R is an isobutyl group; R7 is CHs; and P; is a hydroxyl protecting group.

11. A compound having the formula:

)(i
Ry NH O
R, /\E)'L

wherein:
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RZ p" OP1 OH = OAc OCOPh 18. The nethod of claim 16
incI uding the step of acylating the first taxane

R, GRS o 8 gy B BEFAG R0 o, n -

Réfdup, M%léﬂ‘th@@ﬁ) mo%méﬂ'dz%r -hod of claim18

i ncl ud| ng the step of deprotecting the 2' -0 position
R3 1slmdeb}wher PQ p03|t| on of the second taxane anal og to

R415 rn}gé? tﬁr(gg %r ek?anal fornul ? f%a?omatlcgroup,

Rs and‘RB hedatt scdécddd®d8 H, %' allk%ll %g)u'ph& @bﬁﬂc%ﬁ‘oﬂiﬁ Bf &t &6iafi@group; and
the 7-0 position of the second taxane analog to form

P, is adoyflmuyt proteasivgaroanal og of formula Ox RO OH OH O

12 The cqfupdig o4 F1o0p 1 ARSI A BT G0ARE WeEn B CQLhie S Beie figm the sroup

consisting of:! he 2'-O position and the 7-0 position of

—~C00 \%\ & oN._o
HBC C00 I~©\/\CQO D_COO D_COO

; a
) o’ﬁ
o] -
PN O R
S}\o coo ?«'{;L \om\/@mo k’”"coo
O~cop coo
oo —_— P oo
N, co0 co0 N or P W

13.  The compound of claim 11 wherein R3 is a hydroxyl group, Rs is H or CHj3, and Ry is selected from

the group consisting of:
w- neb o)t H;,COQ§ B
o omax w0 Qe e

14. - The compound of claim 11 wherein the compound is selected from the formulae:

15.  The compound of claim 11 that is:

)Ok
Ph 0
/Igi)J\ ?
Ph s o

OH OH :

Oatantneen
S
=
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16.

i7.

the first taxane analog to forma fifth taxane anal og
of formula HOOHOH ORI'ANHORZ O=HOH OH = 0Ac

h 2. The d of claim 16 including the step
Whereg?i%ésd}ygfoé{g ?%%%@67 0 position of the first taxane
A methBaF&Grefin @maaﬁaw Jmﬂ@eﬁﬂglmme@@foéorﬁ siig:a HO pH

off(gli%ﬁ % R‘og:Hcpld—l— @C‘g{]mg% The
(A) netdvaﬂn@ﬁswmgﬂomqundbﬁﬂxerfgnw@ step of acylating the
sixth taxane analog at the G po%tln the G 9

position, or thedCl0 position 3 seventh taxane
analog of fornmula O 51 Q| R5/R6 (. NH OO HRz -

O OPI OH = O&g” GQgOPho 24 pf cl aim 23
i ncl udi ng the step: of fepra : O posi tion of
the seventh taxare “ahal oy ormlan el ght h t axane
anal og of formul a RIOR R6 :OOHRg AMd 0O O RZHOH
OH = CAc OCOPh

wherein:

R; and R; are each selected from H, an alkyl group, an olefinic group, an aromatic group, an O-alkyl
group, an O-olefinic group, or an O-aromatic group;

P, and P; are each hydroxyl protecting groups; and

(B)  converting the starting compound into a first taxane analog of the formula
HQ

OH  op,

C:)Ac
COPh

O
>
o
jurt
O

The method of claim 16 including the step of oxidizing the starting compound to form a first

intermediate compound of formula

18.

op, OH:  QAc
HCOPh

The method of claim 16 including the step of acylating the first taxane analog at the C-10 position to

form a second taxane analog of formula

19.

OP OH

o
S
]
=

The method of claim 18 including the step of deprotecting the 2°-O position and the 7-O position of

the second taxane analog to form a third taxane analog of formula
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OCOPh 25. A nethod for preparing taxane anal ogs and
derivatives thereof, conprising: (A providing a
starting conpound of the forngla OHO O OP2 RI/ NH O

O R O=H=0P OH OAc h wherein: R and R2
are each selected fromH aR/ abkylogrgup, an ol efinic
group, an aromatig group, an Ojalk group, an

Oolefinic grouBJLor an Ocargn ;B;;md Pl atn_d
converting

P2 are each hyllr oxyi pPot et @ E
the starting conpgund linto [a/ Taxdpe
the formula O RR~ 9rOHOH RINH 81 © R2 R3 OH = OAc

axgpe anal og of
OCOPh  wherein R angHR2 are edthisel@sied fromH, an
al kyl group, an olefinic group, apc@npomati c group, an
O al kyl group, an OGolefinic group, and an O-aronmatic
20.  The mgthed of RBIN sl Shipghuding therstapref. deprotsctingzthe 7aQ pasitign of the second taxane

r n ol ef i ni roup, or an aromatic group; and
analog to fo ia%lﬁgmé?%wéﬂg%gﬂ%@% ng group. 26. The nethod of

claim 25 wherein the first taxane anal og has a formul a

selected from 0 0 R 70 OﬂddR?O OHOH R NHI1CC

RO NHO RH- RZO OP1 OH O& ©H @4 Q¢ OCOPh and
OCOPh 0 —

: {H g
OP; OH:  Oac

(E)COPh
21.  The method of claim 16 including the step of deprotecting the 2°-O position and the 7-O position of

the first taxane analog to form a fifth taxane analog of formula

HQ oy of
X o
Rj NH O o
OH OH : OAc
OCOPh

22.  The method of claim 16 including the step of deprotecting the 7-O position of the first taxane analog

to form a sixth taxane analog of formula

oP; OH i  dac
OCOPh
23.  The method of claim 22 including the step of acylating the sixth taxane analog at the C-7 position,

the C-9 position, or the C10 position to form a seventh taxane analog of formula
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27. The nethod of claim 25 including the step of
protecting the first taxane analog as a 7, 9-acetal
linked analog to forma secong, taxane anal og of
fornula Rg R9 R4, OXO O R A NE 0:9, RzO' = HR3 OH =
OAc OCOPh 28. The nethod of 7 erein the
second taxane mriahgg i6 a fof
R8"Xx/RO O RRO R7 O O+|\ O R7-/k Q-790~ /10~ R
NH 00 O RI ANH Og) . 0© pacs GH OH = OAc OCOPh
and OCOPh 29. The nebdiod of cl &Hi 27 oscl udi ng the
step of cleaving the side chain Oéghﬂe second t axane
analog at the C 13 position to convert the second

24.  The nid¥@nef dadh @3 ihfluding thé k®p dfndeprot@dingtthe Q0DPOSIKidn of the seventh taxane
formula RB RO RA OX O HO" H OH = CAc (OCCPh

analog to formyjga cighth tarang analpgfdegpuldr R7COO, where R7 is an al kyl
group, an olefinic group, or ap, aromat
53 0 R8 and R9 are each selected ffom]
group, an olefimic group, or ar

The nethod o i m29 ine ) of
esterifying the f¥#st fjinte é with a
second interngg%akgvqupqun ) 1 /R12
P390 10 Rz : o : :
OH OH : OAc
OCOPh
25. A method for preparing taxane analogs and derivatives thereof, comprising:

(A) providing a starting compound of the formula

wherein:

R; and R, are each selected from H, an alkyl group, an olefinic group, an aromatic group, an O-alkyl
group, an O-olefinic group, or an O-aromatic group; and
P; and P, are each hydroxyl protecting groups;

(B)  converting the starting compound into a first taxane analog of the formula

priill
w
]
s

[ ETNTTRITRYIE]
O

% n
=

wherein
R; and R, are each selected from H, an alkyl group, an olefinic group, an aromatic group, an O-alkyl
group, an O-olefinic group, and an O-aromatic group;

R3 is hydroxyl or OP;;
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to forma third taxane analog of formula RB R9 Rgq O
0 R'" ,RzP3, NORz O':HH—OAC OCOPh  wher ei n:

oo SR ki ot B 0
B g, o e g e

26. The mguhed iof plamg P& herasn therfira terancianalge bapa formmila mfct@di frm
and R12 aregeach selected fromH, an al kyl @roup, an
olefinic gr})}gp, or an aromatic group; and|P3 is an NH
protecting;g ooupOHS% The net hod of cl ai Ry v\,hgheid?:I

pR9 and R12 arg h¥el ect ed fpom qCO- 01- 32— The
met hod rei n P3 s car boenz

R W3. A conpo i ng . .,.'
R4 010 ~Q /% BN 0|| RI NH K :
R, R =i0AC or & .el

| sOfer s t her cof 2whepPein R1 througHJFRg are as%Hef i ndue
in the Table: 548pRL H gn al kyl group, ol efi mpy
group, aromatic group, Oalkyl, Oolefinic, or O-

27.  The mathedef tlainR25 theladiky the sedpaffippbtectingy thenitdt Caxghoamlog as a 7,9-acetal linked

O alkyl, Oolefinic, or O-aromatic R3 hydroxyl or OP1
analog to form a second taxane analog of formula

Rs Rg
B4 9-)<0
X —
Ry NH O o
Rz/\E)J\O‘\“ 20
R’g OH g OAc
OCOPh

28.  The method of claim 27 wherein the second taxane analog is a formula selected from
0 Rs Rg 0 Rg Rg

Ao X

O

_ E E = : IEI g
OP; OH i OAc OH OH : OAc

oCoPh and &CoPh
29. The method of claim 27 including the step of cleaving the side chain of the second taxane analog at

the C-~13 position to convert the second taxane analog into a first intermediate compound of formula
Rs R

Xo

HO™

o
o

Oretunn
8
2=
=

wherein:

R; is hydroxyl or R;COO, where R is an alkyl group, an olefinic group, or an aromatic group; and
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R4 hydroxyl or R7COO R5 hydroxyl or R7COO R6
hydr oxyl, OP2, R7COO or an ether functionality or

u t i NiC.:
Roand AL G0 oLy LB ilpfisCo
30.  The meffod o€Rim ROlindhdivg DeGosp Flesrifying 4@ firt ihtermlddiste CoBPOUnd with a
. N/ COO~O\ N/ COONCOO COO x-coo N/ COO/ [/ COO
second intermedigtagomgogsboRiriulal kyl group, ol efinic or aromatic
group; RO H, al kyl group, okef RNic or aromatic or is
sel ect ed fromthe group ¢ons |ng of: H& - H3c i +-
Hcq H3Ccf ' Wb '4 f4c Hébm'ﬁft cS)', Bl-/QP1
hydr oxyl protecting group; P20hydroxyl protecting
group; and P3 NH protecging ouppn34. The conpound
of claim 33, wherein R6 is R7COO when R4 and R5 are
to forthypdhiok taxaneHalophad foomgaund of cl ai m 33 wherein R4 and

R6 are both R7COO when R5 is hydrox 36 The
conmpound of claim 33 wherein each o , R5 and R6 is
R7CO0, where R7COO is: 55 0 cooRcof | My coo

vaa-,-,,C00 >-coo0 NRcoo NC & CI COO Cl/-' CcOO
/ N a COO COO COO 2YCOO or 4 e

conpound of cl aifteg3f wher eneR

and R4 is R7COO, where [R7COO

Ry o

Quitmiinn
(9]
o
9
=

wherein:
R; is selected from H, an alkyl group, an olefinic group, an aromatic group, an O-alkyl group, an O-
olefinic group, and an O-aromatic group;
Ry is either hydroxyl or RyCOO, and Ry is an alkyl group, an olefinic group, or an aromatic group;
Rs, Rg, Ris, and Ryp are each selected from H, an alkyl group, an olefinic group, or an aromatic
group; and
P; is an NH protecting group.
31. The method of claim 30 wherein Rg and R, are each selected from
HCH

H—?— H}C E[’;C(}@ HC O_@é- HjCO/\’ZL‘;
o HesS o HCO @} « m{

32.  The method of claim 30 wherein P; is carbobenzyloxy (CBZ).

33. A compound comprising the formulae:

or

and C-2’ S isomers thereof wherein R, through Ry are as defined in the Table:
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ormul a selected fromthe group consisting of: H3C, coo
N. % Coo COO O N coo coo ci 20" NOOO \ o- N/ coo ~0
N/ COON 000 €00 COO \ ; Coo o-_ | ~COO COO N

r ¢ .

~N~ — ~ —h

Ry

R B e T T T e e
S GRidmyl or ethyl. 39. A nethod of inhibiting cell

0
[
growt h against multi-drug resistance (MDR) sensitive
cancer lines, the nethod conprising admnistering an

Rz ef He alkiyl; ol eiminy atongticgroupy Oralkle O dlafiiiv.corddpramasis from
t he conpound of any one of clains 33-38. 40. The

met hod of claim 39, wherein the effective anpbunt of
the taxane derivative is in a concentration of about

R; 0! Bpdr@y1d: g9 40 ug/ L. 41. A nethod of treating
cancer 1n a patient, conprising adnministering to the

PaL | &0y 13 Rlappceuticalfor mul ati on conprising a
R taxg %Ilerl vative and a pharnaceutically accept abl e

(o7 ¥ €1 —t-he—taxane dertvattve s selected
Rs f h}ﬁﬁi%@"f&%@%d of any one of claims 33-38. 42. A

Re Al S nguL o Mo b dHectiom B QEttR Tbayuted others

formul ati on conprising a taxane derivative and a

Ry Phanypes |d;@ﬁﬂ1y01aﬁgﬁgﬁ@§}0g carrier, wherein the
t axahe erivative has a orrrul a: R8 Rg R4 OXO R1L NH

o

O RZIO=——=—HR3CH wherein, 560 RL 1S
R7COOSE| ected fraarthe g\L/{c;u co g Ofb>the i sULUY Y.,

tert-butoxyl, tiglyl, penyl O al kyl, 0O-

s I e 1
E } -~ g ci o
0" “coo 7 -~ m\/@\ ok”\x!J
O-~coo Noc00 ~o N C00 “coo

e coo

@-\/“coo Q—cuo m @O B
# oo —_ » e COD

N or
C00

Rg H, alkyl group, olefinic or aromatic group;
Ry H, alkyl group, olefinic or aromatic or is selected from the group consisting of:
H- HC- H3CO_@§_ HC O™ HCO™Y
HC 2
H,CO

ISP HCS. Ao = s

Py hydroxyl protecting group;

P; hydroxyl protecting group; and

Ps NH protecting group;

34.  The compound of claim 33, wherein R¢ is R7COO when R4 and Rs are hydroxyl.
35.  The compound of claim 33, wherein R4 and Rg are both R;COO when R is hydroxyl.
36. The compound of claim 33 wherein each of Ry, Rs and Re is R;COO; where R7COO is:
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olefinic, or OGaromatic group; R2 is selected fromthe
group consi sting of H i sobutyl, olefinic, Ph,
O alkyl, Oglefinic, Q- @fomatic group; R3 ig

ed feoogr c@ cynsi sting~ofChydpesxyd or\@l
where OP1 is -OTBDVS of NOTES; R4 is hydroxyl or

R7COO, wherge is a t hyl group, ol efl n|
abQEmatic group: R8i%ctedfc: egr \Q‘
consi sting oP Hcopet hyl or @ hyl, an ol efi ni 8 or o
aromatic gr and RO is sel ected fromthe group

m§é0§t |0ng o] 1 R et hyl, ethyl, an olefinic or
mati c grou @HO seI ected from the group consi sting

57, o ot 0 RSP Bl e 8 Bt rocoo s

formula selecieﬁﬁfrorﬁ EHeBtb codsmﬁhg‘bf 0 OO0 7d0OHOO HOHOO
OVOO Rd OO Ph"MOO PhO\VO HOHOH =

% e,g@'t hod of any
one of cl a| vvherel n the canter “P's sel ect ed
fromthe group conS| stl ng of ovarian carcinonmm,

t cancer obI tcbrra an noLS ceII
cat’% ld\of chg V@erel
nd fs effe tCVJe aga| 8t cancer cell s’ that have
devel oped multi-drug resistance (MDR), and where the
nd prow des r or@@;ﬁs\erl t¥e effec
| np cosoMUBI i tYeChar a ogs@?bet t ér o RS
t herapeutic profile. 46. A process for preparing a

38.  The campamé ofelinu 38 wherein: t he fornul a bel ow, the process

Rgis rgg rc;rselthr;/?;:and57 0 CBzO 0 CBz

i

Ro is'methyl or ethyl.
39. A method of inhibiting cell growth against multi-drug resistance (MDR) sensitive cancer lines, the
method comprising administering an effective amount of a taxane derivative selected from the compound of
any one of claims 33-38.
40.  The method of claim 39, wherein the effective amount of the taxane derivative is in a concentration
of about 0.05 ug/mL to 40 ug/mL.
41. A method of treating cancer in a patient, comprising administering to the patient a pharmaceutical
formulation comprising a taxane derivative and a pharmaceutically acceptable carrier, wherein the taxane
derivative is selected from the compound of any one of claims 33-38.
42. A method of treating cancer in a patient, comprising administering to the patient a pharmaceutical
formulation comprising a taxane derivative and a pharmaceutically acceptable carrier, wherein the taxane

derivative has a formula:

Rg Rg

% o<

0

OCOPh

wherein:
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BN 0 O O OH = OAc  OBn OCOPh a) preparing an acyl
fluoride of the formula BMHHNN O ~~\ v F of OBn b)

. cqupl i a 13- hydr oxy. t Lyati ' a
R s P8 Gt i BUP bR AR BRI, PRk, saiGpeny, O-ali, O-
olefinic, or Orddhatic@rbup; OAc OBn OCOPh c¢) and isolating the taxane
_derivative. 47. The process of claim 46, wherein the .
R, is adydted [fiwor it giowpprossiatieg] obyLf isoltyln slefiric, oth, (Pralkyl, O-olefinic, or O-
i corresponding acid with DAST: BocHN O BocHN O DAST
aromatic grouy - o1 DCM OBn OBn  48. The process of clai m 46,

R, is s4R3E8 iFdnt 8 g@&if%hﬁgﬁﬁge@mydﬂfkyﬂ 6r OB[, fwHer@OP&i-00 BDWAB or ~OTES;
and tol uene. 9. A conpound of fornula R8 RO R4 p/
R4 is Hy@re®yl (RGP QHvherORg is 0DCRHY] group, olefinic or aromatic group;

Ry is selected from the group consisting of H, methyl or ethyl, an olefinic or aromatic group; and
Ry is selected from the group consisting of H, methyl, ethyl, an olefinic or aromatic group, or

selected from the group consisting of’
- C N
ok Wolt oy
ESUPUSTER: -V Ay« =0

43. The method of claim 41, wherein the taxanc derivative is selected from the compound of the

formulae:

8

COPh
Ry is -OH or CH;CO0

44,  The method of any one of claims 39 to 43, wherein the cancer is selected from the group consisting
of ovarian carcinoma, breast cancer, neuroblastoma and squamous cell carcinoma.

45.  The method of claim 44, wherein the compound is effective against cancer cells that have developed
multi-drug resistance (MDR), and where the compound provides fewer or less serious side effects, improved
solubility characteristics and better therapeutic profile.

46. A process for preparing a taxane derivative of the formula below, the process comprising:

57



wherein: R4 is hydroxyl or R 7CO0 where R7 is an

al kyl group,

an ol efinic group, or an aronmatic group;

and R8 and RO are each sebggﬁedcfro 4 an al kyl

group, an ol efinic group, or DN
The conpound of claim 49 '
where R7 is an&ﬁﬁﬁyl
aromati c group;
ol efinic group,
conmpound of cl
grou

is an al kyl

I'c group. 50.

0 R4 is R7COO

group, or an

at Kyl group, an
mat A gE 51. The

\maeuﬁﬁaugmwan where R7

an_olefinic gheyp, Or an aromatic

group; R8 is H and OB® is selected fromthe group
a)prepﬁﬁﬂéhﬁﬁaﬁﬁu@ﬁd&ﬁﬁhe?&%la"ﬂ CSJ\ 52. The conpound of

claim5

wher ei n

R4 is R7COO, where R7 is an al kyl

group; RS is H and RO |QMHNnyI 590 0

F

OBn

b) coupling a 13-hydroxy taxane derivative with the acyl fluoride

CBzQ

HO

OH :

O  OCBz

OCOPh

C:)Ac

Coupling Reaction

:

¢) and isolating the taxane derivative.

The process of claim 46, wherein the acyl fluoride is prepared by fluorination of the corresponding

OBn

DAST

DCM
OBn

The process of claim 46, wherein the coupling reaction is performed using DMAP and toluene.

Rg Rag

R, is hydroxyl or R;COQ, where R; is an alkyl group, an olefinic group, or an aromatic group; and

Rs and Ry are each selected from H, an alkyl group, an olefinic group, or an aromatic group.

47,

acid with DAST:

48.

49, A compound of formula
wherein:

50.

The compound of claim 49, wherein:
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51.

52.

R4 is R;COO0, where R; is an alkyl group, an olefinic group, or an aromatic group;

Rz is H; and

Ro is an alkyl group, an olefinic group, or an aromatic group.

The compound of claim 50, wherein:

R4 is R;COO0, where R; is an alkyl group, an olefinic group, or an aromatic group,

Rs is H; and

Ry is selected from the group consisting of

H-$- HC- HanQg

RSP HCS.
The compound of claim 50, wherein:
R4 is R;COO, where Ry is an alkyl group;
Rgis H; and

Ro is vinyl.
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