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In view of the promising anti-tumor activity of the taxane family, it is desirable
to investigate new and improved taxane analogs and derivatives for use in cancer
treatment. One particularly important area is the development of drugs having
improved MDR reversal properties. Accordingly, there is a need to provide new
taxane compounds having improved biological activity for use in treating cancer.
There is also a need to provide methods for forming such compounds. Finally, there
is a need for methods 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:



There is also a need to provide nethods for formng

such conmpounds. Finally, there is a need for nethods
w@bkoosns@Esd Nng patients with such conmpounds for PEEUSI004/031816

cancer treatnent regi nens. The present invention is

directed to neeting these needs. Summary of the

I nvention According to the pregenthnqgntlon t hen, new

and useful chenfcal conpounds §e de i n cancer

treatnent are ovi ded hayi ng’the ¢

and . RC OCOPR Whaum r ePer enc® |i s nade oh‘pounds
throughout this |scI sure| pPo R 9ups and Px
groups cont enplat ed-hergpy 8 Thin the

foll owi ng Table : 'ITEQBLE 1R e-ra." AN R GROUPS
CONTEMPLATED R H, an al kyl such ag an isobutyl group
or a tert-butoxyl group, olefinicO8@Bh as a tiglyl
group, aromatic such as a phenyl group, O al kyl,
Oolefinic, or Caromatic R H, alkyl such as an

i sobutyl group, olefinic, andmatic group such as Ph,
Cal kyl, Oolefinic, or Garomatic R hydroxy! or R
hydroxy! or R COO R hydroxyl or R COO R hydroxyl, OP ,
R COO or an ether functionality sugl ag an

Oret hyl t hi onet hyl or other hetero supstituted ethersR
al kyl such as a nethyl group, Bkefo nityor aromatic R
COO HC ON COo

Rg OH

Quntiinnn

COPh

When reference is made to compounds throughout this disclosure, possible
Rx groups and Px groups contemplated hereby are set forth in the following Table 1:

TABLE 1
Rx GROUPS AND Px GROUPS CONTEMPLATED

R4 H, an alkyl such as an isobutyl group or a tert-butoxyl group, olefinic such as
a tiglyl group, aromatic such as a phenyl group, O-alkyl, O-olefinic, or O-
aromatic

Rz H, alkyl such as an isobutyl group, olefinic, aromatic group such as Ph, O-

alkyl, O-olefinic, or O-aromatic

Rs hydroxyl or OP;4

R4 hydroxyl or R,COO

Rs hydroxyl or R;COO

Re hydroxyl, OP,, R;COO or an ether functionality such as an O-

methylthiomethyl or other hetero substituted ethers




or

H, al kyl group such as a nmethyl or ethyl group,

olefinic or aromatic group Rc H, al kyl group such as a
woreaipBoiss et hyl group, olefinic or aronatic OPCTVEE2004/031816
specifically be: H CCFA HAH CO A or 3Hf R10 al kyl

group such as a nethyl or ethyl group R11 H, al kyl
R, grolplkybiatctags a methy) grasp, eldfipic gr atomatisi ef i ni ¢ or
arofratic group R12 H, al kyl group such as a nethyl or
R,Cehy! group, ol ef]ni raro Ic or speC|f|caIIy
o IR R G Moo A S orer R
al kyl group such as a nethyl or ethyl group, oleflnlc
or tic grou , al kyl, group such as a nethyl or
et hy %ﬂﬂ&p, ﬁ}%{i c oregkonat i @ peci fa/s]al ly
be: -\ - H CCrAR$d CCf AZ>chd CO woxyl ~

proiecting group such as a silyl protecting group, for

exa

Rs H, alkyl group such as a methyl or ethyl group, olefinic or aromatic group
Ro H, alkyl group such as a methyl or ethyl group, olefinic or aromatic or may
specifically be:
H-{- red  HCod W %Cq BCONY BCONy
HC {-
HCO
RSN HCS ©\j"7 o Br©—§
Rio alkyl group such as a methyl or ethyl group
Ri1 H, alkyl group such as a methyl or ethyl group, olefinic or aromatic group
Ri2 H, alkyl group such as a methyl or ethyl group, olefinic or aromatic or may
specifically be:
b omek BOp (M9 med meo
o-{ >§
HCO
T /\/\}S HCS @\}, o Br@-;
Ris H, alkyl group such as a methy! or ethyl group, olefinic or aromatic group
Ri4 H, alkyl group such as a methyl or ethyl group, olefinic or aromatic or may
specifically be:
B net- BCo W Co HCO™ HCO™NY
HC i-
HCO
G ANS. BCS O\fy o pd M
P4 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




hydr oxyl protecting group such as a silyl protecting

group, for exanple, TESP NH protecting group such as
wa@asosobaseyl oxy (CBZ) Specifically, may be Ph BCT/US2004/031816

tert-butoxyl or tiglyl, R nay be Ph or isobutyl, R may

be O nethylthionmethyl or other hetero substituted

P£t her SNHBiotdsting grioplsugh eisesdirboigersdytony @BL) as TBDVS

aor TES and P may be a silyl protecting group such-as

TES. Conpounds accor di ng to the present |nvent| on nmay
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Compounds according to the present invention may alternately be mono-, bis-, or
tris-acylated at the 7, 9 and/or 10 positions. For example, Rg may be R;COO when
R4 and Rs are hydroxyl; Ry and Rg may both be R,COO when Rs is hydroxyl; or each
of R4, Rs and Rg may be R;COO; where R;COQ is:
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Additionally, chemical compounds according to the present invention may

have the formula:



COO COO O COO or COO Additionally, chem cal conpounds
according to the present invention may have the

wo ovos0B@Es@OH OCOPh wherein through R are as def PoEUS2004/031816

Table 1 above and R and R are each H, alkyl, olefinic
or aromatic. Conpounds according to the present
invention nmay be nonoacyl ated at (Bg Bech as when R is
R COO, where RCOOis: H- coo N Q COOON, Y
COO - coo , COO COO or R may spe}é‘ichaI be H or

met hyl , and R y specifical |y es HGC - HCO' H
G OA or Br- ounds aecor pr esent

i nvention hawﬂ anQacr o bup connecti ng
the 7,9- pOSItI on Foll_exapp @n‘pounds of
forrrul a. o

mlli
@
o
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wherein R; through Ry are as defined in Table 1 above and Rg and Rg are each H,

alkyl, olefinic or aromatic. Compounds according to the present invention may be

monoacylated at C10, such as when R, is R,COO, where R7COO is:

coo 7 ON. 0
HyC™ Ny [>—coo z D_
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Re may specifically be H or methyl, and Ry may specifically be:

H—{— Hyc-- HyCo _@_g HiCq H,cO™N%
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Compounds according to the present invention may have an acroline acetal group

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



NH .0 OHi OAc OCOPh are provided wherein Ris
hydr oxyl or CH COO. Anot her exanple of the 7,9-acetal
wo povs@goisonpounds cont enpl at ed have the for nul PST/TE®04/031816
present invention also provides internediates for use
in form ng conpounds useful for cancer treatnent,
conprising: R11 OH R CH OCOPh8 . " OH OAc or OCOPh
wherein R, and R are as defg,ned+% Table 1 above, P
is a NH prot ecbi ng group such _as cgrbobenzyl oxy (CBZ),
and and are asldefined i n T&db abeve for Rand R,
respectivel yh pr@sent SO provides
nmet hods for use:in odug H ogs and
derivat es thenw€of™tor aseNp canc%r treatnment. One
met hod according t&H t he pres@Ht: i nati on conpri ses
provi ding a starting conpound <g & rmul a OP and
converting the starting corrpoun(f Into a fiPEt taxane
anal og of the formula O OP o OCOPh fel n:
H

I

Re 070

O
I

o]

o
Quinunin
Q
g
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are provided wherein R4 is hydroxyl or CH3COO.
Another example of the 7,9-acetal linked compounds contemplated have the

formulas:



and R are each selected fromH, an al kyl group, an

ol efinic group, an aromatic group, an O al kyl group,
w@roodosdied i ni ¢ group, or an Caromatic group; RPCEHUSIV04/031816

al kyl group, an olefinic group, or an aromatic group;

andP and P are each hydroxyl protecting groups; The

starting conpound may be oxidi ze¢pto f a first

i nt ermedi ate conpound of the forqul a Tﬁg?Lpthod may

further include the step of acyl agin e first taxane

anal og at the Cposption to form a=se nd%t axane anal og

of formula OCOPR} that may t hepeaf i’
depr ot ect ed eb Pﬁﬁ &or [ anal og of
formul a: c OCOP efle R | CAS

\ ot

defined in Table
acconpl i shed usin 5
carboxylic acid halideOR COX, suc
chloride, or a-arboxyl anhydride RG@® :
P are silyl protecting groups suetfinge S Br TBDVS,
the step of deprotecting the sec t axane anal og nay
be acconplished in a single step ¥l ng
9t etrabut yl ammmoni unf |l uori de (TBAF). Alternatively, the
step of deprotjegting the second taxane anal og nay
include a firgt stgp of deprotecting th//second
conpound at the C-7 position therfeby tof orhina fourth
taxane anal og of fornmula: o OH OoCcoRx"and t hen
deprotecting the ?:f position of ﬁ%e Pourdh taxane

oy _

When and

analog to forma fifth taxane anal«
O

NH O

oW

@]
T

OH

Omunnn

2

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

R, O)<

HO™

o
o
fan

R OH OCOPh



The first step may be acconplished using HF- ACN, and

the second step may be acconplished using HF-pyridine.
wa\kdosnsEse vel y, i nstead of acylating the firstrPeBYSI084/031816

analog, it may be deprotected at the 7-0 position to

forma sixth taxane anal og of fornmula ? H Thereafter

the sixth taxane anal og may be acyl Bt edRsat the C 7

position, the C-9 position, or Ehe (&-u){position to -

forma seventh taxane anal og of "for¥ul asdOR OCOPh The

seventh taxane agal c,}g? may be de

1

position to form ght _t axay ) formula R
R OH OCOPh Th&**s,q at pon step pf $ t axane
anal og may be actorpl ||shed 5 : =0 acid R
COOH, carboxyl | i | e B v an acid

chloride, or ¥ carboxyl @nhydride R .

Deprotection of the seventh t axane anal d¢fat the G2

position nmay be acconplished using =

t et r abut y®farmoni unf | uori de ( TBAF). Ai8Pher net hod

r b NG t e y tHf 0 [ indi :

wherelT B8 14 H 8nd T, A5 "7 Upnhat A el foRB IS 35 RE AU ieecting
groupesudh a6l erbebezytonyH(CBE), sdrd/ R1gramadpRaarelasf defined in Table 1

group, an_aromatic group, an O al kyl group, an
aboveroh Rt anl BSdleégﬁ‘?t'V&%’-an Caromatic group; R is an alkyl

9T AL ore@BnPiffenfibh A58 Yovides AMetHiEdCuss GHRrodlEing taxane
analogs and derivates thereof for use in cancer treatment. One method according to

the present invention comprises providing a starting compound of formula

oF, OH £ Ok

SCOPh

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

HO OH op,

Qm
v
o
s
Quunnn
Q
O
~d
=

wherein:
R; and Ry 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



and P are each hydroxyl protecting groups; 11The

starting conpound may be converted into a first taxane
wapabkogried formula 9 OH OH o OH | OAc OCOPh wheCEUR200#081816

R are each selected fromH, an al kyl group, an

ol efinic group, an aromatic group, an O al kyl group,

alH1 éh@IFQfdreieacgr‘rwmxwrwbtéﬁtlr@gmm; C group; is

ydr ox P, = al k , an _olefinic group
The Sbﬂﬁfl%ﬁ saamoynsrra@qb be; QXKHZ%!/EQ g;(gn a ﬁf%t'@@(mﬁg'aé? GQWPWHQ of the
formu[ rst taxane anal og may have a fornula selected from
e followng structures OH U OP and The first taxane
anal og nmay then be protected as a 7,9-acetal |inked
analog to forma second taxane anal og of fornula 120H
GAc OCOPh which may specificaldy ®ave one of the
followi ng formyas X OCOPh andiiTh ezhain of the

second taxane/.{al 0g rray t her | eaved at the
C 13

OH Sac

de,

S

The method may further include the step of acylating the first taxane analog at the C-

COFh

10 position to form a second taxane analog of formula

Ry ? OH op,

P, OH

Ot
8
e

O

>

(¢}

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

Rz @ om om

P
R NH O o
Rz/\s)j\o\“w L H G
OH OH : OAc
OCOPh

where Ry, Rp, R7, Py and P, are as defined in Table 1 above. The acylation step
may be accomplished using a carboxylic acid R7COOH, carboxylic acid halide
R,COX, such as an acid chloride, or a carboxyl anhydride R;COOCOR;. When P;
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



position to convert the second taxane analog into a
first internedi ate conpound of fornmula R E H OH OCOPh
wendsesuent |y, the first internmedi ate conpoundp@BySine4/031816
esterified vvith a second internedi ate conmpound of
formula 13 "12 thereby to forma third taxane anal og
tetrabotyld@moniemfuddddr @ BAF)R MeerhBliveipPrhevhstepi Bf deﬁ)rotectlng the

sel ected fromH, an al ky ?rou an olefinic
SeCO%@e@ﬂe @na[qamaydncl@ﬂam&ns gteeusy, d%O@CBPGfth%ﬁ@C@'ﬁ%GBmpound

r
at the@i AR & REALS fouRt] Bxfho BRI ORBERUL”
aromati c group; Rs Rg, R, d are each sel ected from
H, an al kyl group, an ol efini)¢ group, or an aromatic
group; and P3 is NH protect RngQgr og®. op

muu
Qi
g

OP, OH

LARRERNRNTRNES

Q
8
)
=

and then deprotecting the 2’0 position of the fourth taxane analog to form a fifth
taxane analog of formula:

oP; OHI  OAc

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  oH oy
“ N l

ACOPh

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

10



Specifically, the RO and R12 noieties may specifically
be H- A S Also, P may specifically be carbonbenzyl oxy

w@ @BEp30180 f ur t her nmet hod according to the preseOL/US2004/031816
i nvention conprises converting a first conpound of
formula: 14NH R OH to a second conpound of formula: -
R protecting the second conpouhd ag N, G acetal to
forma third campound of fornufa :§% § and saponi fyi ng
the third conp nd to a o~Nof formula: OH
where R, Kandoar ez able 1 above
and is an aIkyI group||such| ag ' or>@t hyl group.
Finally, the pres I THeN -_tan ates a net hod
of treating ca%cer(yﬁ a pati €ntog Eonpigasi Ng

adm ni stering to the patlent a pharmaceuti ca

formul ation including a selected €6@8entrati on of a

e sb{iAliafit BBl FRR A HEdlolodie R P LR RRRIER o fmen et
taxanéaRRlbgstdofmdia S i somers thereof wherein R through R
are as defined in Table 1 above.

6Ac

Qs
T
@)
Jas

Oissstnininn

COPh

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,COOCOR7. Deprotection of the seventh taxane analog at

the C-2’ position may be accomplished using tetrabutylammoniumfiuoride (TBAF).
Another method according to the present invention comprises providing a

starting compound of formula

R 1)\}-[ o]
R’/”\\?/JLNOW“

2

OH ; Sac

ép, s
dcoPh

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;
R- is an alkyl group, an olefinic group, or an aromatic group; and

P, and P, are each hydroxyl protecting groups;

11



These and ot her objects of the present invention wll
becone nore readily appreciated and understood from a
wa@oovsiogis@t i on of the foll owi ng detail ed descrpP@I/usmoeH31816
t he exenpl ary enbodi nents of the present invention
when taken together with the acconpanying draw ngs, in
whi ch: Brief Description of the Drawings Figure 1 is a
Thes%%ﬁﬁran]Of a general i zed Schene for formng 9,1 - |,
AEOTPAULGIMIY O ANWETee Ihiee first dvanei analag Phfprmula
Figure 2 is a diagramof a generalized Scheme 2 for
formng 9,10- , taxane anal ogs according to the
present invention; Figure 3 i@® a diagramof a
general i zed Schene 3 for foré&pg 9,10- , taxane
anal ogs according to the préseft | penggon; Figure 4
is a diagram of Oexenpl ary R COQ—g+pypsf f or use in
Schenme 3; Figurg 5 is a diagra .
Schene 4 forRforigpg @wono-
9,10- , taxane arfal ogg accord
invention; Fi gue 64s gydis €
groups for use’in Shene 4; Fi g igaa diagram of a
general i zed Schene 5 for formng §, 10- , taxane
anal ogs according to the present O¢®@mtion; Figure 8
is a diagram of a generalized Schene 6 for formng
9,10- , -7,9- acetal taxane anal ogs according to the
whergimesent invention; 16Figure 9 is a di agram of

exenpl conpoynds, formed according to Schene 6;
Fég[%?@a% #f@n%)@ 5@&6&%033051 gl it 2k aow hanolefiniergroup, an
cl eavi 3 % hgj no¢ v &5 I I }
accordi ng %to t r(g@%rggggglrﬁvé%qpén%ﬁ?%?fgﬁ?ﬁap’ and an O
di agr aanamhatic grenpr al i zed Schene 8 for fornming a
cgrbqixbic acid_for use in attaching an alternative

% 5 Péﬂéﬁ n»to 9,10- , taxane anal ogs according

R, Ehh Bkgp&BLp! 8N BRfinfgroup, or an aromatic group;
P+ is a hydroxyl protecting group.

xenpl ary R COO

Imlmll

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

ar,

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



Figure is a diagramof a generalized Schenme 9 for
esterifying the sidechain of Figure 11 to a
wa 3e0spsriexy- 9, 10- , taxane anal og accordi ng t or¢hes2004/031816

present invention; Figure 13 is a diagram of an

exenpl ary 2'-hydroxyl protection of paclitaxe

according to the present inventionRgFERgure 14 is a

di agram of an exenplary O- deag¥latbb§70f t he conpound

formed in Figure 13; Figure 1534 s9 cagram of an

exenpl ary 7-hydfoxyl protecti oA d

in Figure 14; gure 16 i '

10- hydr oxyl %mid@mdonoof t mgd in Figure

15; Figure 17 is:a diggra 20 9, 10-di ket o

reducti on of ®hE€ corpolod” [qd EnHFigure 16; Figure

1 is a diagram of am exenpl aryOl0Zacyloaci on of the

compound fornmed in Figure 17; Figare 19 is a diagram

of exenpl ary 7-deprotections of tREBdmpounds formed

in Figures and 18; Figure 20 is a diagram of exenplary

2' -deprotections of the conpounds forned in Figure 19;
whichFigy spedfically lat e ahtheffollqwingl farmulzs, 7- depr ot ecti ons

of the conmpounds formed in Figures 17 and 18; Figure

22 is a diagram of exenplary nono-, bis- and

tris-acyl ioﬁ%:gf a conpound forned in Flgure 19

where R sel ected fromthe forgmﬂ @Q;U
Flgure 6; 23 is a diagramof an & I&r

an exenpl ary

(=]
:

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

Rs Ro

134 0] O

HOM
OH

OIIIIIIIIIIIII

COPh

Subsequently, the first intermediate compound may be esterified with a second

intermediate compound of formula

13



17Figure 24 is a diagramof an exenplary
7- O-net hyl t hi onet hyl ati on of the conpound forned in
wo@sns128; Figure 25 is a diagram of an exenpPer/ys2004/031816
2-deprotection of the conmpound forned in Figure 24;
Figure 26 is a diagramof an exenplary
7,9-acetalization reactiBn ghtza conpound forned in
Figure 19; Figure 27 ip@\a%?ﬁa ram of an exenpl ary
2' -deprotection of the c¥hpoupnd formed in Figure 26;
Figure 2 is a diagram of ar® exenpl ary
7,9-acetalization of barmed in Figures 20
and 2 ; Figure 29 is a diagram of an exenplary
reaction for cleaving the taxane sidechain of the
conpound formed in Fi ?ure 28; Figure O is a diagram of
therelyntosforma Hiikd taxane iapalaue! ferBeldci ng an i sobutyl
Npr ot ected ester conmpound for use in formng an
alternative taxane sidechain according to the present
invention; Figure 31 is a diagram of Ran Rgxenpl ary

reaction for protecting the conpound med in Figure
30 as an ani sal dehyde acetal ; FiBﬂré?SZ ¢ a di agram
of an exenpl ary rgac%;on for saponifying |} he conpound
formed in Figure 3% td%2a carboxyli Lo Ngure 33 is
a di agram of aﬁ®Q§ lary react|i dhi ng t he
si dechai n conmpound fp €= O

rifed in
13- hydr oxy taxa f\g\r. OFr <88, Figure
34 is a diagramof an exedpl a deprot ecti on and
acyl ati on of the conmpound forned P Fi gur@Aa33; and

Figure 35 is a diagram of an exenpl arqg@
7,9-acetal i zati on of the conpound f AR in Fi gure 34.
wherdigt ai  ed Description of the Invention

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;

R; is either hydroxyl or R,COO;

R is an alkyl group, an olefinic group, or an aromatic group;

Rs, Ro, Ry1, 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

e ook 5o %Mo moo¥ moo¥

H&@g_

HCO

G~ ECsh HOSUEIa

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

first compound of formula:

14



Pacl i taxel and docetaxel have a fornula as follows: OH

NH P. OH OH QAc OCOPh Paclitaxel: R = Ph, R = AcO
waBismsailaxel R = t-Butoxy, R = OH O note is tPeT/Usmo4031816

part of the nolecule as illustrated above, which may

be seen to have a 9-keto structure and -b hydroxy or

10-b acetyl stereochem styy, The present invention

provi des novel taxane anal ogs [pavi ng stereochemnistry
at the CG9 and C 10 Of N t he nol ecul e.
General |y, these conpo@inds Have been found to exhibit

excel l ent inhibition of cel PHgrowt h agai nst MDR

toaﬁﬁh@oﬁmﬁggﬁﬁhfafl i nes. For exanple, the 9, 10-oc,

roxy taxane vatives discussed in Table 2
exhi bit favorable inmhition of cell growth in several
of the tested cell line§H TABLE 2 BIOLOGQ CAL ACTIVITY

DATA OF SELECTED TAXANER Canger Type & Cell |ine MDR

Tubul i n Agent ConcenmkJat i | nhpbif,j on Ovari an

Carci noma + Mutant Paclit | 5 ug/nL 55% 1A9PTX10

Ovarian Carcinoma + Mutant TPl 287 0.2 ug/ nL 85%
prote¢ e T GeCoadi companid resan+N|dHaastal 18! for@ 20third! @bfpound of
form 1% 1A9PTX10 Ovarian Carcinoma + Mitant TPl 251 0.5

/ mL 96% 1A9PTX10 Ovarian Carci noma + Mutant TPl 251
0. 25 ug/ nm. 93% Ry R
12

Rs O—Ro
and saponifying the third compound to a fourth compound of formula:

Rt Ry,

P3\N>( O

where R, R11, Ri2 and P3 are as defined in Table 1 above and R1o is an alky! group
such as a methyl or ethyl group.

Finally, 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:

15



1A9PTX10 Breast Cancer MCF-7 + Wld Paclitaxel 40

ug/ mL 55% NCI - AR Type Breast Cancer MCF-7 + Wld TPI
wQ@8aws03@sug/ m 80% NCI - AR Type Breast Cancer MIEFUS2004/031816

WIild TPl 287 0.25 ug/nL 47% NCI - AR Type Breast Cancer

MCF-7 + WId TPl 287 0.125 ug/nL 37% NClI - AR Type

Breast Cancer MCF-7 + WId TPIK428}{ 0.061 ug/ L 22%

NCl - AR Type Breaast Cancer MCF-3; I6TPI 287 0.031

ug/ m. 13% NCI - Type Bregast ‘

251 2.0 ug/ R 944 NCle AR Type

Wild TPl 251 1.0z ug/ 659

MCF- 7 +Wldﬂ' ~GUS NCE=AR Type Breast

Cancer MCF-7 ¥ W/ ﬂ TPl 285 3 u:_g/rTL 85% NCI - AR Type

Breast Cancer MCF-7°+ Wid TPl 285 1.0 Ug/ni 51%

NCl - AR Type 19Breast Cancer MCF- OGWHhd TPl 85 0.5

ug/ m. 41% NCl - AR Type Neurobl astona SK-N-AS - WId

cer MCF-7 +
ghst Cancer

Paclitaxel 0.1 ug/nmL 54% R)8<R9
B 07
0 . -
N
R2 z O““. ; I:I é
Rs OH z OAc
OCOPh

and C-2’ S isomers thereof wherein R, through Rs are as defined in Table 1 above.

These and other objects of the present invention will become more readily
appreciated and understood from a consideration of the following detailed
description of the exemplary embodiments of the present invention when taken
together with the accompanying drawings, in which:

Brief Description of the Drawings

Figure 1 is a diagram of a generalized Scheme 1 for forming 9,10-a,o 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-a,c taxane
analogs according to the present invention;

Figure 4 is a diagram of exemplary R,COO 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-a,0. taxane analogs according to the present invention;

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

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

Figure 8 is a diagram of a generalized Scheme 6 for forming 9,10-c,,0-7,9-

acetal taxane analogs according to the present invention;

16



Type Neurobl astoma SK-N-AS - WId TPl 287 0.05 ug/nL
58% Type Squanpus Cell Carcinoma - WIld Paclitaxel
w0 205/08g50mL 47% FADU Type Squanous Cel | Carci nB@BUS2004/031816
Wld TPl 287 0.05 ug/nL 56% FADU Type Tabl e 2 above,
identifies the conmpounds TPl 287, TPl 285 and TPl 251
Vigore 94s @ diagrasn tod exeiviphary wmmur&iufqrmdmaqoodmgfto Scheme
_ cell growth agai nst MDR sensitive cancer cell I|ines.
6; The conpounds TPl 287, TPl 285 and TPl 251 are

?%i?ﬁt‘ésﬁ’@qs ia'“d@ Bfth OF 0§ mdraliRsd Sehand ﬁ%ﬁclbﬁ@m% the sidechain

oW Nng resp ctive structures: TPl 287 TPI
of 9, 1%%@&@3@?#9 ﬁgwllsgmbbor‘detg)wethanpasmttlnwmmt he
i.scussion below, TPl 287 is, ' f t . .
dbaptA A0S adaTam e aenalAe Sehae Bdphdpaniag a carboxylic
. S R i
o 1,55 RS PR ab e SRS 40 (0,04t ancloge
accordihg ho ties pesgent nveeatienal | zed Formula A i n Fi gure 1
wherein I s a tert- butox g%cans

drigue AAds @dl%graerb@w Gote sMesf %‘c*ﬁ”f&f%qﬁh@ sidechain

of F'%ﬁtemﬁf’a ed.' Bf %%1?%9] Fa%(iﬂ%a}é@gﬁﬁ?‘gr%c%&oin 6°the present

inventri;h respect to generalized Formula Z in Figure 9
e o g Betaro GRS B Fecoh ™ pacitaxe
ccoori e Mfesep AR | 0 Fer LeLi S U o
CH@Q% fekelid d dizggamlof Gynekemplargf1®deacylatieniraicthe compound
formed in F|geusre 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 7-deprotections of the 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 exemplary 2’-protection of a compound formed in
Figures 20 and 21;
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Such conpounds may be forned in a nunber of ways
according to the present invention. For exanple, as
wa@ banarn3siiso Fi gure 1 (Schene 1) and Figure 2 ( Schemesf)4/031816
a 9,1 - , hydroxy taxane F nay be fornmed directly from
a standard taxane A or A" through various
tFigost @Aist aodagramcbﬂanngxmp@ay i O-ofethylthiormetiviatipn of the

e DdtoFa - di keto taxane E and reduction to
Comp?LHEJ M&d in FIgurga%y t axane F. n the conpounds shown

iFig Sehemes & aRgram 8N@n"BXerdpRity b2 dbpratbétion B theagompound
an |sobutyl group or a tert-buty group ol efinic such

formedsn kigurgl2dyl group, arorratl ¢ such as a phenyl group,

@ o] ef. |.C; | k :
B8, ek ropOlsTe. 8 B BRPRRIAS; 73 Bidelieati eagton of
compdsmw RAffedA Agimedroxyl protecting group, such as a
ilyl protecting grou i ncl udi ng TBDMS or  TES.

Such
p‘ﬂguaeﬂ i exeiagrami el annexargpleas 2i-slepretegtion ©f . thﬁoeompound

shown in Figure 13, paclitaxel of Formula
f°rme§ﬁm =R =Ph; R =CH in generalized forrmula A of

Sigare 23) ig & ﬁlar@ampobtaacemdnptary he, 924 cetglhation| ofnvat compound
ydroxyl protecting group such as
formefiém figliegLiand 84 silyl (TBDMB). To a 500nL round

\j\l'lggyh %Igdg isz ‘és 8%5?15 gi“ @Pﬂ%g?gﬂbyf% A BRAGS Lof c?éé\fmé’ eiﬁe taxane

l'itaxel, Formul
sidecHzn 96 thd e6vhpBund fornBdiadfipuren28tazol e, and 26. 479
175. 7mmol , 3, Oeq. The flas s ,pl.aced .
UFdiie B0l iar Jg0rAtalnl 4 b MRDIanh dSaitgR for FREYEFIRG 31 isobutyl N-
pro’tedgﬁ(gl 'réé ?‘eéémﬁtgh?{(fri%k'sué‘é ¥h digiBtimy | ar CAlfErAEE (iRMme VEl8echain

ge to t ask. The reaction was stirred at room
accordieg‘pertlaepr%ém"n\temnny hours, then was worked up by

S 39 5t S A SIPRR, B o FFABERRY o compoune

forme@%%lﬁe‘@ﬁ’é's hRaFNRIdehydb acdidlen with brine. The
organic partition was dried over magnesi um sul fate,

fiFuguee 33 iaadliagrem ahan evamplay sgactioraioksapenidag e perpound

forme} o BB o8 rt B RIBC “of Formuia 2 (where R =R

—Fi%uré?%qd a digraBDdBah rexgensias reﬁbﬂioﬁdbma!ttacﬁngfthe sidechain
This reaction is nearly quanti tat ive.

compeyired tqrn@d indrigife 82 &9 the 13 Pygloxyasxane BoalogrpEmed "hgtgure 29;
R4 f@Y! 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

Paclitaxel and docetaxel have a formula as follows:

Re o  on

C:)Ac

OIHIIIIIIIIII

COPh
Paclitaxel: Ry = Ph, R; = AcO
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anount . Next,

2' -0-TBDVS pacl it
| PAc.

axel

as shown in Figure 14,
group is renoved by hydrazinol ysis.
wequisppEdo W th a nmagnetic stir

th
To

e 10-acetyl
a 1L RBF

2' -0- TBDMS pacl i Daretaxel héh=aEGutoxy, R4 gOMydr azi ne

hesflr a
seen {@Zla‘(}@r

the C%?éa%.cc 19459 m%

eis\g’?h har&gﬂﬁt&é

i

the fl s

Qeedp o

k_ar

dfhafed SReVec
K Sdt8 é?tvuc@uﬂeugh@q d-BayeR6t bPA 0SP!déety@stbdochemistry.

PAc and washing first wth water,

bar was char gedp&HUSH04/031816
of Formula 2 and 600nL (1QmrJg)
The solution was stirred to dissolve the

B ey be

t hen "anmoni um
The prasenti |dee|$tu$rupr@nde$ lrr@nela@anevmnmogammg]m Sterdem:hemlstry at

H : @}%id'@le g #@t@%@[l Rﬁ%ﬁﬁ pgtpgounds have
difst MDR $&Wditile cancer

been \f/\%]sﬁo(raté?(sso ecf'q llgﬁﬁ Q{@S\ é’&c ?elgg/ater%%

cell limexcEot exdample, @hé!SgTQ‘Fbc dzhydtoxghtaxaxhevdérlsaﬂlveﬁsdl(s&'md in Table
YMC silica col

and purified on

2 ethsfaw.ab{%m@aplm oi selhgrowith ineeve

ahat hedests e

eptane to a

col u

eluent

pool ed based on HPLC ana xgl S‘EQnd evaporat ed to vyi eI d

39.3 Q8. O~ 3k £A APC a PIVE daaecet vl
e N:eiRelciivd E[B adES! Y
=TBDVS i n generalized forrrul a C of Scheme 1) f the
reaction goes too long (beyond 2h), the product-begins
Cances i ype:§ Gellging 1 nEVEDI | iubiuling | Aggnd; ek-Caneanieation) Inbibition
Ovariani@arginetnd by t he for nat|iMutawf t|[Rachitaxpl | Juegmaldant , | 55%
1A9PTXi® i npurity requires |addi ng a chronat pgraphic step
OvaridnoC4rgifBMa t he | npuki ty.| Mstant | UstIPARET | 0.2kighul.e 15, 85%
1A9PTR€0 7- hydroxyl I S| now Ar ot ect ed wth a protecting
Ovaridl CHPnSHG " a5 U1 T ELyTSTNpyh 'tb)PPIQ§7a 94 BF 151%
Wﬂp’@‘#—wth a rragnetlc stir blar vvas charg d 9 39
46+ —2—0-—FBBVME-H—O—deactet ac ax
Ovarign Careinoma 5. 15 6§ (14790l | 5‘?& 23Ty DSTRHE | oL
1AIP{X L0 placed under hitrogen and 30 (10 /n\%qnh\/rlr us
Ovariafi Gartinomaet hane (PEM) dRdwgRd toTHlésil AR5 g/ s 5 o) RB%
1A9PTX&0 solids followed by [14n (84. 92mml , | 2eq.) TES-dl.
Breastitce€®CIH-Dn was p#i rredvadd r oonPdchimgxel p4Qing/nflor t hr &%
NCL-Awurs. The reactipn was ™Wpeked Jup by evaporating thle
Breast Cancer MCE-7 + Wild TPI 287 | 0.5 ug/mL 80%
NCI-AR Type
Breast Cancer MCF-7 + Wild TP1287 | 0.25 ug/mL 47%
NCI-AR Type
Breast Cancer MCE-7 + Wild TPI287 | 0.125 ug/mL 37%
NCI-AR Type
Breast Cancer MCF-7 + wild TPI287 | 0.061 ug/mL 22%
NCI-AR Type
Breast Cancer MCF-7 + Wild TPI287 | 0.031 ug/mL 13%
NCI-AR Type
Breast Cancer MCF-7 + Wild TPI 251 | 2.0 ug/mL 94%
NCI-AR Type
Breast Cancer MCF-7 + Wild TPI251 | 1.0 ug/mL 65%
NCI-AR Type
Breast Cancer MCF-7 + Wild TPI251 | 0.5ug/mL 45%
NCI-AR Type
Breast Cancer MCF-7 + Wild TPI 285 | 2.0 ug/mL 85%
NCI-AR Type
Breast Cancer MCF-7 + Wild TPI285 | 1.0 ug/mL 51%
NCI-AR Type
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reaction solution to approxi mately half
in 300 Et CAc and washing with

vol une and dil uti
woatsni@asd dil ute

aqueous wash was approximtely 7,

ng it
HCl

sol utions until
then with brine.

its starting

t he pH oPCT/I82004/031816

The

organi c partition was dried over 22magnesi um sul fate

Breastalehceveii-at ed top yi el d wadQg ( Tpﬁzweaogafg%%nf) O} 41%
NCI-Afi te solid of Fornul a 4Ty(py§here =R =Ph; TBDMVS; | P
Neuroblh§emaS FORNgKal T Zgd T or/ry )
euror eact |aon I's nearlly quartlb&)gt [ ve Pﬁlﬁﬁ(@? glll &A@L ?4%
. II:Q aﬂd X € SH I COP ot e
Ne”“’%‘?‘ﬁ”é‘&%ﬂééﬁi ds, | as wi?F?h T‘%EH’/E api‘??éle%(‘?’% st op
tion [offPPhe 10-hydroxyl vyields a
Squa"@”i§eal%?‘6°‘@énpound, dsVisenpl | Pacdiganch| Ri0guednhe. [167%
FADUa 11 RBF equipped| with [d&pagnet) c stir bar was charged
SqualellSGgll(@@cm&mmI) 2' - O|BDIE- 7- OTFES 710} t®aagivl. 56%
FADUoacl i taxel of Forjula 4,Typelg (b. 92mmol | 0. 15eq.) of
TPAP, 13 9g ( 18.3mmmol, 3eq.) NMO The flask was
ced _under njtrogen and 720m. (~20m anhydr ous
F[J)JE}%P'@h%»r geave, o'd@ﬁ'gﬁw 48R Qqsnmwiﬂ Jé’ltaee?g sbPl a§5 am@e TPI 251,
whichVB&@! ot dViB Sexhithif EREE) trrﬂﬂg‘tlbﬁrﬁ?%reﬂtgybﬁrtﬁ %baﬁ%?%ﬁ sensitive
The reacti on was wor concenttatin

cancer ggdtlines. sHDQJtCDqulmdBaTFPI 28& Vil aae mddTPhéﬁnhryzldIgcussed in

aroa G ORRE AN MR e

pl aced on 3Qg of cle

TR

ormula 5 (whepe R\

t he producg) el ut
MIBE was f)%%por
percent) 2'-0O -

L=ph;

silica g

P =T
Sche

yi

o? example in Fi

si.lic

el

B
37

R\ ﬁﬁHgFLg?ﬁg:i ca was
(EM Sci ences 40-63
BE.

fromthe silica with 4L
ed to yield 37.3g (93.2 area
OTES—9 10-di keto paclitax
P

=TES in

ey

of

i
freignetdcc stjg bar rged 37.3g|
9mmml ) pr ot ect®€@P, 10- di ket o i taxel of For rﬁﬂog}l
and 900nL (~30nli/g taxane) of 3:1 EtOH/ MeCOH. The
solution was stirred to dissolve the solids then the p
TPI 283 ask was pl aced in an ice/water bath and the s;g%ut ion

0

TP 251
0
Ph /m\/o\o l
Ph |
bH
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was stirred for 30 mnutes. 8.1g (215. 7mmol, 6eq.) of

sodi um borohydride (NaBH ) was charged to the fl ask
wa@pahsiobeEse eaction stirred in the ice/water batbhCT/82004/031816

five hours. The reaction was worked up by diluting the

reaction solution in I PAc and washing with 4 x 7501L

water, then with 2001 brine. The organic partition

As wiw%cgmeeﬁpﬁé{@nt ffﬁﬁﬁ%é%é@ésf G DeloReTRILBIUR wasbesre of the
were reextracted wth | PAc. The organic

compaursiet idgstifiedlagt F@rnmwlassm@ﬁelaonmtﬂlﬁ 3D owhichr angedisgagsed below

with rqu]rp:egftootfygﬁérgg ﬁqumﬁl Fr%{ éﬁsggg ﬂ?%ré%a Mok I?-,&ample with

respedtab ¢Rperdized Rotirula Achi ngi@g&mq@emd%pistaatembutwm gioep, R; is
heptane was added to the solution to cr stalll

an isopuiyl geaupary R is acetyly Abhoigiviret shaywmikukigtye 1, ﬁwe glsomer of

TP 28154 ) S o AR, 9728, SR s

with relgpect’ twge:me'fatizséd meglasZ)lruFlgure @ashareicBglis H amd R@eze’nhylene
over ni & Thr ee crgst allizations done on th

In addiariia fe, carmRoundss TP 28y G5l asqgar(cE%Pﬁzéa v alhey 9.10-0.0

nycrof B8 e v 6 1e0 SASERER, e Eifinon goginst varous

cancefcellipeg.cent) product, and the th| rd yielded 2.9g
(81.7 area percent) product. The original work on this
reaction enployed flash chromatography to purify the

L %i%%#éslwgﬁ \Oe&i’a-ﬁﬂar&%fﬁgdész at HSE?: that were

chilicHaiopgicuplie dnizgt bei irmidom aanhrrﬁ:ervmfr way#saccording to the
illustrated_in Figure 2 (Schene 2) g nesteipsda%.
preseabtventa- et exaBed 3§o§’é?|‘ﬁ’”t'ﬂeF'H§lEﬁ g o) and Figure 2

(Scheﬁi‘e;( 2?1\/\5] $ucﬁ‘ % %/8 &32% erali zg?lé ngrar@ n’HQg\ i ’Q_tféchrpea Etandard

taxané IA oil(k’ﬁlﬁbdu@hl \mno@@otrémsfarrﬁ&umm éadliiding I\bordatmsofsa oMRhydroxy
in Figure 3 (Schene 325 the resulting taxane of
taxang&hty al9, 1@@11@@ naxanerErand meugtipn de doe Oql e, %mdmxy taxane F.

i the ERgvan s et loce bR, 2. BRI 8 e Sy B etk suoh

as antl§€51§hrt9l gifou*ph& ge8eityizedupobdihie suchas dﬁﬂgloyl?gtom aromatic
ositions may be either_a two

ep
such 45 a@besybarontly Cnalkge - BIaNBIS, OF Cratamighes R gy be alky such as a
methyl group, olefinic or aromatic; and Py and P2 may each be a hydroxyl protecting

group, such as a silyl protecting group, including TBDMS or TES.

Such a process is exemplified in Figures 13 through 17. For example, as
shown in Figure 13, paclitaxel of Formula 1 (where R;=R.=Ph; Rz=CHs in
generalized formula A of Scheme 1) is first protected at the 2'-hydroxyl with a
hydroxyl protecting group such as tert-butyldimethylsilyl (TBDMS). To a 500mL
round bottom flask (RBF) equipped with a magnetic stir bar was charged 50.0g
(58.55mmol) paclitaxel, 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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Al ternatively, as shown in Schene 3, the taxane of
generalized formula F nmay be first acylated at the 10
w@osisamso bef ore deprotecting at the 7 and 2' PCT/US2004/031816
positions. According to this route, the 10 acyl ation
of the taxane of generalized formula F results in the
7, therawiih érisle. gEhe raganie pariiionivas @ricthoedr magnesiam belfate, filtered

ot R B S B 5B . pern o
unpurm;a PLOTTBOMS gbentax&%eﬁc%t FBﬁ‘n@lsr% Qfdt)é?eeﬁa 18LIBY-3R,=CHy:

Here again, deprotection at
P1—TQDM§0§N g@ngraﬂaw bf@rr@utmeB of iSehesteepl)pr oFleiss rexctiony is nearly

v SRR A SRt 25+ S BUS 0 sk Fan

amouat.nunber of manners, as exenplified in Figure 18. n
particul ar, the invention contenplates the use of
ﬁ?h r 88 XIWEXyINi Figeied b4, dbﬁeﬂeﬂ acadyll fgronpl ds removed by

nyarafSte Tor A EmRE St it £ il i Bag g pagpe 0.5
2-O-TBDME pdehtaf(elg{ﬁriédsmma@aﬁérevdnﬂ_ E?@Fﬂg%ﬂ?Acn ThE solution was

hown in Schene 3 P are as

stirrec &y HRSAVaHBo & 1o BENG AssliEah dhen Gantinblmh Fyshasine hycra
was chﬁr@&ﬁfcﬁﬁ{eaﬂ%g( 5@@%@# ?? éﬂoﬁ% P H{) F}o%rﬁ%%%&zﬁt [prctrh%e hour.

erent. From
The raastlarervmeedvorhecsarperw diliiheine treacti@ageitions &1l 1.3L aPAc and

washi (RSt Wil whfer indlh ersnahiuy Salosiie SOt athaPyagainvith water
until te f@@%ﬁk Gy&dH WanBH Weang hé%%ﬁ%tﬁ et;%( gQ'h%sg?ﬁé‘ﬁ epgftltlon was

TBDVS- 7-O- T
dried p\a@n megnesiupt sElﬁaﬂmlﬁﬁeﬁac{ ahe reyaRorded Rb; 558 TBYYHY. PThe solid

s S e o B tmora g, o
dissol¢ét 86I4CHI§TPT DS?aQGCbLDnﬁ@H MYMWSIH%E%H%Qﬁﬁmm n eluent was

pyrrolidi nopyridine e con
mO“"‘Qfﬁdtfﬁé)LN abﬁoﬁb@n@eplTahﬁeﬂaCMpms wiete pgeledemserobormﬂi?LeralySIS

ens BB s B Bl 6 S o
paclitaxbbsolichot Fomsulaes @viarai R e Phy PTL@WS*ngﬁé’Fahzed formula C

onsu t|on of the starting nmaterial); reactions
of Sc gr .| ylf (R reaction goes too long (beyond 2h) the product begins

epimerizing at the C-7 position. Besides decreasing the yield by the formation of the
7-epi degradant, this impurity requires adding a chromatographic step to remove the
impurity.

As illustrated in Figure 15, the 7-hydroxyl is now protected with a protecting
group such as triethylsilyl (TES). To a 500mL RBF equipped with a magnetic stir bar
was charged 39.3g (42.46mmol) 2'-O-TBDMS-10-deacetyl paclitaxel of Formula 3
and 15.6g (127.4mmol, 3eq.) DMAP. The flask was placed under nitrogen and
390mL (10mL/g) anhydrous dichloromethane (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 half 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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then dﬂ/mﬁleﬁ’@ reasbANaRNeRE U 188csica ok dFMoRgiences 40-63). The
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and tHERBRRIUCE cftited flom t@émc@m 4L M'ITBIQQ elTheeMWBEDwaierdvaporated to
was charged 300ny 288mm£p2 - 0-

yield B7GIHE3E 1@rea, pemnt)g A& dRPME- 7d@a€5§y9 19adiketoq paclitaxel of

ol KX By BT 98, FoOHEE loh i o

Schergganhydr ous DCM The reactions were stirred at room
temperature for 15+ hours. The reactions were

ubinally.adedweficsniof Hear & b@ﬂweé@dmﬁrnsu ¥igldsoriaee®, 10k06 oc-hydroxy
i b o8 SOBT 1Al 12T OLASBBF, g i o magneti
stir bar was charged 37.3g (35.9mmol) protected 9,10-diketo paclitaxel of Formula 5
and 900mL (~30mL/g taxane) of 3:1 EtOH/MeOH. The solution was stirred to
dissolve the solids then the flask was placed in an ice/water bath and the solution
was stirred for 30 minutes. 8.1g (215.7mmol, 6eq.) of sodium borohydride (NaBH,)
was charged to the flask and the reaction stirred in the ice/water bath for five hours.
The reaction was worked up by diluting the reaction solution in 1L IPAc and washing
with 4 x 750mL water, then with 200mL brine. The organic pariition was dried over
magnesium sulfate. The aqueous washes were reextracted with 500mL IPAc. 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 until solids began precipitating out then heptane was added to the
solution to crystallize the protected 9,10-a,0-OH, 9-desoxo, 10-deacetyl paclitaxel
product of Formula 6 (where R1=R»=Ph; P4=TBDMS; P>=TES in generalized formula
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for mu@r o f 'T”@?fh bes AR Qleﬁetjoatg'ﬁh@e7 Feesiiien @ yielf dhe twame ﬂPIgenerallzed
formu%;ﬂ%h\?gl ({/@%ﬁdfs’e{é%ééfgﬁ{e x %I'[ o@rtwdﬂsi %ngaggﬁgﬁg gﬁ?ﬂérahzed

formuTEol a ‘BeDdepretection bait thiee2: ecandorzqrbs\mdris mdypBBesitiersa itivo-step
was char ed 2. 5(? (2. 40mmol )
proce%s oanpg f@lglestepm 9- desoxo, | Cdeacetyl

pﬁﬁéﬁwhﬁ%&y é’sf. sﬁ@xﬁlﬂ% %c‘f’ie@{éd % ggﬁe%ﬂﬁ%gorﬂﬁﬁa F may

placed 1 n"and | ce/ water ut'i
be firsit m)ﬂ@tedf alr {20 16i positien Ddéoe, d@pl&téctmg 4B8t%hdi7 andedysositions.

ed sl the reaction solution and the
AocorlB B BE B8 cthel 10, He/41ER) ahibe T84 1 ooterisRst dermula F
results e tHeSRKah bVehFRLIRRURY G, which may then be deprotected at 7
position to yield a taxane of the generalized formula H’ and deprotected at the 2'-

position to yield a taxane of the generalized formula I’. Here again, the deprotection
at the 7- and 2'-positions may be either a two-step process or may be performed in a
single step.

The 10-acylation of the taxane of generalized formula F may be accomplished
in a number of manners, as exemplified in Figure 18. In particular, the invention
contemplates the use of either a carboxylic acid of generalized formula R;COOH, a
carboxylic acid halide such as an acid chloride of generalized formula R;COCI, or a
carboxyl anhydride of generalized formula R,COOCOR;. In the compounds shown
in Scheme 3, Ry, Ry, R7, Py and P, are as defined 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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TLC for disappearance of the starting naterial. The

reaction was worked up by diluting the reaction
waobossmso by addi ng 2001 Et CAc and quenchi ng paEUSDI0OH031816

by addi ng 25nL saturated sodi um bi carbonate sol ution

to the bottle and stirring for 10 m nutes. The
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charged t0 the reaction solution, The reactian
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solutidPr K88 tHenbYwashdion aviliOnibrire QA tdvidcheoveot sbédiuno slilfaie ebefore
the reaction solution then saturated sodi um
evapdsating so@amnessivas sl owl y added to the bottle to
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(0. 72%3”‘%05%@5??% cPRStidy dCRRCOGH), skadjiled 1.008rmodr 8.5eq.) TEA,

13mg (0.086mmol, 0.3eq.) 4-Pp, and 10mL anhydrous DCM. The reactions were
stirred at room temperature for 15+ hours; reactions generally ran overnight and
were monitored by TLC and/or HPLC in the morning for consumption of starting
material. The reactions were worked up by diluting the reaction solution in 20mL
EtOAc and washing with water until the pH of the water washes was approximately
7. The organic solution was then washed with brine and dried over sodium sulfate
before evaporating to dryness.

When the reagent used is a carboxyl anhydride, an 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-O-TES-9,10-a,a-OH, 9-desoxo 10 deacetyl paclitaxel of Formula 6, (2.880mmol,

10eq.) acid anhydride (CHsCOOCOCH;), 106mg (0.864mmol, 3eq.) DMAP, and 5mL
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that the order of the above deprotection steps may be
reversed, such that the 2'- hydroxyl protecting group

wo 00sepased first, and the 7-hydroxyl protectiPOI/gsmOP031816
renoved second. Further, as indicated above, the 2'-
and 7-positions of either the taxanes of the
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_ [Fat1 on Now, as
performedufdr exartplen b substitingSties mppagpriataecarboxgic, agidd FyCOOH,

carboSiReS BReRUR R X b b id T AEBR R ebove

proce@ﬁgcherre 4, R, R, and are as defined above for

.

mes 1 and 2, although it shoul d be appreciated
tAsmtindicated @bovgr engsas nfughiee nidustratgg tﬁle%hemf? et taxanes of

goner B P05 o BB PPV BB B pitr o
two—st%&iéﬁ@é%szﬂlzg [ﬁ‘\j/gﬁﬁﬁ%gﬁééfgl :Fﬁzgélgéé 09 freough 228 $ivdver exdtnplary
deprotections of the 2'- and 7-positions.

For example, as shown in Figure 19, the 7-O-TES group may be removed
from Formula 6 to give Formula 8 (where Ry=R.=Ph; P;=TBDMS in generalized
formula H of Scheme 3) or from Formula 7 to give Formula 9 (where Ri=Rz=Ph;
P,=TBDMS: R,=CHjs in generalized formula H’ of Scheme 3), respectively, using
acetonitrile (ACN) and aqueous HF. To a 500mL teflon bottle equipped with a
magnetic stir bar was charged 2.50g (2.40mmol) 2’-O-TBDMS-7-O-TES-9,10-0,0-
OH, 9-desoxo, 10deacetyl paclitaxel of Formula 6 and 100mL ACN. The bottle was
placed in and ice/water bath and the solution was stirred for 30 minutes. Next,
0.8mL of 48% HF aqueous was added slowly to the reaction solution and the
reaction stirred in the ice/water bath for 20 minutes. The reaction was monitored by
TLC for disappearance of the starting material. The reaction was worked up by
diluting the reaction solution by adding 200mL EtOAc and quenching the acid by
adding 25mL saturated sodium bicarbonate solution to the bottle and stirring for 10
minutes. The solution was then transferred to a separatory funnel and the organic
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7-hydroxyl as Fornmula 12 (corresponding to generalized
wo ovosob@Esd of Scheme 4), bis-acylated on the 7pdrAIS2004/031816
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It should be appreciated that one ordinarily sk?led in ’theg art would understand
that the order of the above deprotection steps may be reversed, such that the 2'-
hydroxyl protecting group is removed first, and the 7-hydroxyl protecting group
removed second.

Further, as indicated above, the 2’- and 7-positions of either the taxanes of
the generalized formula F or G may be deprotected in a one-step procedure using
tetrabutylammoniumfluoride (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 magnetic stir bar
was charged with- 100mg of 2-O-TBDMS-7-O-TES-9,10-0,0-OH, 9-desoxo 10
deacetyl paclitaxel of Formula 6 (or 2’-O-TBDMS-7-O-TES-9-a-OH-10-epi paclitaxel

of Formula 7) and 5mL EtOAc or THF to dissolve the taxane. Next, 100uL of 1M
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to generalized formula K of Schenme 4), Fornula 16

(corresponding to generalized fornmula K of Schene 4)
wan@sesrisul a 17 (corresponding to generalized POT/IIEt084/031816

K' of Schene 4). 1V. 7-Ether Functionality As

illustrated in Figure 7 (Schene 5) the 2'-hydroxyl may
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deace@,ﬂhpéélﬂaﬁelpbflFbrﬁﬂJlaT@e(WHeaskRv\H%:ﬂ?mcé’d_TBDMS |n generallzed
ice/water bath and the solution was stircred for

formuls RupbSchamenf) fhay $61 MENBrACYHEEE PN Qagrﬂyd(r@%%ﬁwﬁﬁrm“'a 12
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rre |ce/ wat er bath our
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solution in 3 Et_OAc d hi th th
anclop R BYed opgalc Toa P DSAI <A o dietds i ponding to

oonorSHAF YEERGR I, SRR AL 1 heu 58 resis by, e ranary
skilled person that the appropriate carboxylic acid R;COOH corresponding to the
desired R,COO group may be substituted in the procedure below, such as those
groups from Figure 6 or other groups as desired. To a 5mL RBF, equipped with a
magnetic stir bar and nitrogen purge, was charged 100mg (0.108mmol) 2’-O-
TBDMS-9,10-0,,0-OH, 9 desoxo, 10 deacetyl paclitaxel of Formula 8, (0.324mmol,
3eq.) carboxylic acid, 66.8mg (0.324mmol, 3eq.) DCC, 6.6mg (0.054mmol, 0.5eq.)
DMAP, and 1.5mL anhydrous DCM. The reaction was stirred at room temperature
for 2.5 hours. The reaction progression was monitored by TLC and/or HPLC. [f no
acyl addition was detected, an additional charge of reagents was done to try and
start the reaction. The reaction 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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was purified by flash chromatography using an

Et OAc/ hept ane gradi ent. As shown for exanple in Figure
wQ@400sa30med hyl t hi onet hyl group nmay be attached pCT/UB®04/031816

7-O-position to give Formula (where R =R =Ph; P =TES;

R =CH; R =0CH SCH in generalized fornmula M of Schene

room @mpdiamaﬁ@r 80 eniGutedyThexyikture weey filteres cagatin tblhr@ugb a second
oxidation, it is preferred that there are no oxgil g
0.2umy @ﬁg@mcgo@se}se%ﬁ furtharrghavenin Figyre #2adheragulting fi trate solution
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TBAF théthed e sstieel abonék B @l@l@#ﬁﬂﬁmma aO(hn@BB)rmLﬂwp&dr@mtfbrmula 6
alumi num foil. 850 (0.877mmol ) 2'-O TES- 9-

and formua d@- @@peph‘@ly,t A5enL of tln%rrﬁ@m%ntmasggm‘ﬁ@ diectly to the filtrate

ans By =SB EHPATAE 167 PSR SRRy e o

describe@esbovel fdy RS Q:ietﬁ?@fe@ﬂdntMetHw f | @sinpolinds swerd ipurified on a
was stirred to dlssolve the solids then 44

reverseRITESENSRINI-PEPoseRly TG colismmie PEQViGe FQJWFL45\/(ﬁ%"eSP°nd'n9

o coffREL R ShprI RGNS o B

formulaeltbi SBhame Hoahe Fowpuly17 i(tdrezspundinge to ganeiatined formula K”
sol ution through Celite. The reaction flask and solids
of Schggme4hashed wi th 80rL Et OAc. The conbined filtrate was

X ﬁéle Lf8tibAa eparatory funnel and washed with
—wagr—rﬁardrﬂuﬁtg amoni um chl ori de then dilute sodi um

bAs dlustrateckint Rigare7t (K'Bahama 5)titel 2'-yrcropy maythﬁepm%w and a
runctgg] G R eA e T nblish b S E el iy Houres 23
throu@?%@relht théeSorReaERIY 5RGRA hosamm@xsmelaé .- an'EhPS are as

tion was purified by flash chrormtora usi ng
definct @bovd efpr Behamaddeand Rhasfamcgthen fpb@il@ﬁ)\lé’r eSUCh as an O-

methy%%ac%] EgF %rt@iﬁg¥ﬂﬁl(%n?6#%‘%ﬁ§ﬂ su.g)stlt%qg 18the|5/ functlpn?lltles Initial
attem@{1 F&%ygir%sk% aTﬁfD%ethym@%ﬁéthyl Scdrh\%urﬁfwdm exi@dBEMS-9-0-

r exanple in Figure 25°to provide Fornmula 20
OH-10Qsipé pacRax& preividerl d@cqltymn_tbaHtm:rmeﬁhy@blﬁmeihylz@r@up was too
labile ﬁgg\%tﬂgﬁ@ngty%psgalpﬁrgg I aefer@? Om‘ R I:us: 8uém§’dtﬁl¥l HE- ﬁyrldme

methckl oﬁtr}-ﬁgfglngtn@ngwnLde@bﬁH@d 'ébbv@ Ac@drdm@lyenlls desirable to use a
2'- hydroxyl protecting group that can be removed under less harsh conditions, such
as a TES protecting group. In Figure 23, 9-a-OH-10-epi paclitaxel of Formula 11,
which may be formed according to one of the routes described above with respect to
Scheme 3, is first protected as the 2’-O-TES ether of Formula 18 (where Ri=R2=Ph;
P,=TES; R;=CHjs in generalized formula L of Scheme 5). To a 25mL RBF, equipped
with a magnetic stir bar and a nitrogen purge, was charged 1.2g (1.415mmol) 9-a-
OH-10-epi paclitaxel of Formula 11, 6mL anhydrous DCM, and 6mL anhydrous
pyridine. The flask was placed in an ice/water bath and the solution was stirred for
15 minutes. After the solution cooled, 0.95mL (5.659mmol, 4.0eq.) TES-CI 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



and 8nL ACN were charged. The flask was placed in an
ice/water bath and the solution stirred for O m nutes.
w@3@sio3(1do 233mmol , 2eq.) of HC was charged toPttes2004/031816
flask and the reaction stirred in the ice/water bath
for 45 mnutes. The nmethylthionmethyl ether is fairly
evapaating ltald seljd. aiftet 2eORE SrphaOidrie- eyl paplitael magdbet of Formula

e I e O e

bxsp h {i tdgqon, i
Ry SO T S, o o

attacheshattiebi-Oapositien to givbUtaronla A9t(wheecg RuaRpehit IHe=TES R7=CHs;
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very ¥@8ciptinRs fo \uxfdaAibR! ®XisTRictbited thAehavet HréJmeQX|de$g reagents
organic partition was dried over sodiumsulfate

presest ipheatasastion ta agsl thewmnethyithiomathy! 9ﬁh@a¢@ﬁha\modlfled taxane. A

1OOm)P7 BEIJ—‘ gg?%yeé{u%eegﬁ\éﬂ% h?%&cp§ﬁtp§)%$al n'i'%g%ﬁ %urge and a

conder@ér 18n& Wazawtappxewitfallmairum #0if 0 886mgy WJBTBnde) 2-OVTES-9-
9- Acetal Linked Analogs As illustrated in Fig

oc-OH(‘Sbﬁéh@as)wﬁle obr Ea@nklai h8edHorg BRS IRHE!; d@@on sﬂver nitrate,

s, 2285 s, R, PRI el ana oL

(5. 701rhh¢dl,gb SeqgeTEnaliere thatfddRed (tRg)ffaskst Mhet slatiomdvddhetirred to
osition may be deprotected. n the conpounds shown

dlSSOiVﬁ tgerﬁ;ﬂrésahetRMmL (5a2fai rame |, & 0ga4) ialderoamidmashyl-sulfide was
onarGFG B HeeR"1eB BpEiGh 6,050 B8 4o b yoSb L i st a

70 °J fdtke4l hanad, 0TheOfedclbALVas Hdrked®p B Gitedhd dhé aebbon solution
met hod descri bed below. Initial data froma

througly Gealigsi anhteyregpt@ry flaak ane sifpovere washed WIthFﬁﬁrHLu EOAc. The
comb rh—:’%uir Iﬁa?e @Hg d éodjgﬁe bfat A egnﬂflﬁ tRALa\é'h'éYi With water then

e ace reci resent

dilutei amatdniwn dﬂmwﬂﬁ@t elﬂufeumdiam biearEdnate them W|trewater until the
substituents of such 7,9-acetal |inked anal ogs

pH ofethgnispier wash waaaPPrexigiatelpy - s Newhthenorgagis egﬁiﬁog%as washed
wit 508 Y e SR SUESE ord 804 Bk togrprggmatoly
5mL. amtisgsalutien Weer parffiethpy Hashwtromatograpky usingleackEidXaheptane
gradigrﬁrelﬂie fraction pools were evaporated to yield 0.13g of 2'-O-TES-7-O-
methylthiomethyl-9-o-OH-10-epi paclitéxel of Formula 19.

The 2’-hydroxyl is then deprotected, as shown for example in Figure 25 to
provide Formula 20 (where R;=R,=Ph; R;=CHs; Rs=OCH>SCH3 in generalized
formula N of Scheme 5). To a 10mL RBF, equipped with a magnetic stir bar, 0.12g
(0.117mmol) 2’-O-TES-7-O-methylthiomethyl-9-a-OH-10-gpi paclitaxel of Formula 19
and 8mL ACN were charged. The flask was placed in an ice/water bath and the
solution stirred for 30 minutes. 233ulL (0.283mmol, 2eq.) of 1N 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 1N HCI in ACN runs too long.

The reaction was worked up by pouring the reaction solution into a separatory funnel
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For exanple, as shown in Figure 26, a conpound of
Formula 9 (which may be forned as descri bed above with
WO e®p@ailset 0 Figure ) nmay be protected as a 7, 9PCHUS1084/031816
i nked anal og of Formula 21 (where R =R =Ph; P =TBDM5;
R=CH; R=R =H in generalized fornula of Schene 6) .
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organtohaalstmbhdsas hieﬁd@ve(r@@dlgm(wlm@m evepgratedida ayakewish oil.
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may I dinked dhm@mr e mqerabzeda REHBQ)'@‘DWEU@W{Q] partdotheb 2nposition
e R =F"=
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as deﬁﬁ@&%d@e for SdHemhél :#O%Wp{g@ H%dnhgaiamob@wnélkypfoleflmc or
generalized formila R R9
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aromatige Figaise iSoHusirges V@aoysavwée | dinked emalagsniielprmula Z formed

ccoor MR, 8P RSV BB S e e gy sy on

the cohapaed whees Ra:RyTMén Eigﬁﬁd@saig'gabéd/malﬁmbrbhﬁas good activity for
correspondi ng figures illustrate various nethods
®

the agatal ulmh@utﬂ appremedaﬂaah&e RECSReL !nV%t'PﬂtC@PF%HP%é%S further
vari GBI S SSRe  A5 1 SUBAGE0h BRSR, | P3e0ganpe e R
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enefofl s gk S o B S B B0 i By oroups
therecﬁ‘ 'ggf\glftﬁer v%}r%ﬂ&s BESMiRPhé&retgner al i zed Schene 7

For example as shown in Figure 26, a compound of Formula 9 (which may be
formed as described above with respect to Figure 19) may be protected as a 7,9-
acetal linked analog of Formula 21 (where Ry=R.=Ph; P;=TBDMS; Rz=CHz;
Rs=Re=H in generalized formula O of Scheme 6). To a 10mL RBF, equipped with a
magnetic stir bar and nitrogen purge, 100mg (0.103mmol) 2’-O-TBDMS-9-a-OH-10-
epi paclitaxel of Formula 9, 2.5mg (0.013mmol, 0.13eq.) p-toluene sulfonic acid, and
5mL anhydrous DCM were added. The solution was stirred to dissolve the solids
then CH2(OCHs), (0.515mmol, 5eq.) 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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si dechain of 9,10- ,a-OH taxane anal ogs according to
the present invention. The sidechain may be repl aced,
wo evos@3@nspl e, with a conmpound of Formula 12 aceOT/Us10g4/031816
to the generalized Schenme 9, shown in Figure 12. More
particularly, as shown in Scheme 7 and exenplified in
deprotection eﬁeﬂh&daad s‘.mwraerF[gme 27, teramevedhe FEBPMS grawito form

7,9-
Formuz 2% (wm?gte Rt e By Vol o SBETIEE, e © o
Schenﬁ’é %é' é&enh%@h?&heﬁ@‘@“i? shBuItdh@e éﬁmﬁtéa tRBP¥Ompounds

é roxy or ; are as
of genmammtjfcamm RebloaCEO6ER) mayalmi snbahwtw i $heyseartionnakove to

prowdfgpégge? eﬁ raé‘lggqgggl”?a;\erg% BB gg&ggg é%u gh s FrRsE4hRtrated

in Flgtﬁ@sg:bpmr@bove with respect to Figures 1 and 21, as
ovvs To a ZOO’TL RBF vvas charged 5. Qg (4.800mmol)

elay i G , 9 desoxo deacetyl

S5 SRS e SR g,
me’[hcfdlsaéxk Y@éuéﬁ@'@qio%néi OHapRanbsdas will aegieterhietiateheompounds

lask was placed in an ice-water bath. Next was slow
usefuloh ahg éormatioinef thase tD@mes! With. resmpt)to dhead 9, 1Qrm,p@®i-ljéxanes

o1 b 5 0 5 SRt B 558 e o v
an alﬁé’rﬁﬁﬁv@dsﬁééﬁ’émhﬂbl(/ﬁlgb)dlff’éi@hﬂ%ubs@%wftH‘aﬁt lJll‘l@éi@dshown and

I um bl carbonate sol ution. Product was extract
descrivetih Azrcordinglyd Figuse d@ providesaigenersiized Sshame %@ml%wng the

sideor i gt ] A0xpir Q5 s yiass RESsblrcht YRS pressBf fton. The
sndecl’P&ﬁH%‘%% %ﬂeé@%' r7examb|§ ﬁ/ftHChec@m%Uﬁéi oM refidd 92dccording

under nitrogen. Next was
to the gemegaliteti4SchameP, &h@Ml'ITBEIQuFQ 1BHF. The reaction was

mb%%%uﬂ??t%@f yg)"ésﬁg er at for 2 da%ggr\[@m&? h ‘f—'?jlhres 28 and

29, aV§HBLy aTﬁﬁaﬁé%Bg%é)?iréiebtéw a\éaé ?Qadtﬁtéllt Eh@kédJ anaflg] such as
approxi mat e crude solid. The crude nmateri al

describas aluowé i aldd ttl;iefsmscthalmmamtbgreﬁﬂw he ojgayegl twe@royide a 13-

hydro%ﬂ taxan ? e lcj:gtrjlnpoofuncﬁg s%wn in Scheme 7, Rs is hydroxyl or OP4; Ry,

R., R; and Py are as defined above for Scheme 3; and Rg and Rg are as defined
above for Scheme 6.

For example, a compound of Formula 11 was first prepared according to
procedures described above with respect to Figures 18 and 21, as follows. To a
200mL RBF was charged 5.0g (4.800mmol) 2’-O-TBDMS-7-O-TES-9,10-0,0-OH, 9
desoxo 10 deacetyl paclitaxel (Formula 6), 1.75g (14.400mmol, 3.0 eq.) DMAP, and
60mL anhyd. DCM to dissolve the solids. The flask was sealed and placed under
nitrogen then the flask was placed in an ice-water bath. Next was slowly charged,
4.5mL (48.000mmol, 10.0 eq.) acetic anhydride to the flask. The reaction was stirred
at 0 °C, going to room temperature overnight. The reaction was quenched after 18
hours by adding 100mL of saturated sodium bicarbonate solution. Product was
extracted with EtOAc and washed with sodium bicarbonate solution and with water.

The organic partition was dried down to yield approximately 5.59 (5.075mmol) of
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As shown for exanple in Figure 28, the conpound of
Formula 11 nmay be protected as a 7,9-acetal such as
wowds/oanssal dehyde di methyl acetal to form a cpoposmd4/031816
of Formula 23 (where R =R =Ph; R=0H R=CH; R=H R
=PhOWe in generalized fornula Q of Schene 7). To a
crude pradiRBBf \Mrrmﬁnge‘ﬂné crgdd praftipimls) clarge&ih b QS@M& RBF with

110n}2 FHE, Bion Bicds Hexeras haitig 1 2iant LOMISBARIN THF. The
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chrorhaidgeastey f@}’yl@@t 135? oT'bﬁrlﬁé& éBhfboBﬁﬂtdftFo‘P@uY?ﬂ
evapor at ed 1 %rom miely . cr ude
pr“@d%'&@wn 'Ifﬁé eéaauzie pn ddodte /Bstheu comp@deyoff Fashula 11 may be

prote %r%l?m %@%t@os%@ % g\’é%'hgf‘ﬁaf rodutf%l %Igpﬁl tgeform a

commnpmfrﬁbrmulﬁmanwwéwanm Ry@m R?*’-‘f(ﬂ% R hﬁl}lﬁ: OMe in

fornul a R of Schene 7), as exehplifie

I
gene;arlfzgg gﬁ?ﬂng\ultag T6f Schame RBF wWae @haqa@@d R&E)nvgas charged 1.15¢g

(1.345midP IO s Pa gﬁ&g@{%ﬂy@%%ﬁ.ﬁa' It 2afits sohidens Dowm,
undef Intkdgarmas GQZ'OH 7AimbIC ef Bad &l Blfgg@l%tﬁlﬂ'eiﬂgﬁcetal was

-13 bath. Solid |ithium boro ydrlde
chargefdlo, the, fiasky. fpllmd dyab g (0RE69memoka.2i @) ATSA. aFhk reaction

ves SSIAIDOBARES 1T o REBHAHGH S oxracting he
produobrwml E@A&tandfmehih@wvﬁthf 'sfahﬂéfédnéﬁ&l% kl?ii’caﬁibJJrLf'étb'”%olutlon
Et OQAc _and washing wth water and ammoni u

followgp;“tgyr vaters dihg pi@nicrpartiyen avasceyaparatadote yiels approx1mately 1 Sg

of e T H uSAAY T SRR R b, o v

0. 7ngfqnd|mprcam¢tmb§bkmu1¢m3aact ed starting material;
@erefore the reaction was restarted by repeatl ng the

B¥le the siderhain & aleavaditadormeaheecampeind of Resmula 24 (where
=R PHONESH e TRoRRG RAESEHEAR 13 cxempirn
Figure28dudio. aTRemtoRBFumdsvelsangedi T2GHgofD. 240Mkics) Vigcanisaldehyde
acetal-10-epi paclitaxel of Formula 23 and 15mL anhyd. THF, under nitrogen. The
flask was placed in an ice/water/ammonium chloride, -13 °C bath. Solid lithium
borohydride (29.0mg, 1.331mmol, 1.8 eq.) was charged to the reaction flask and the
reaction stirred at —13 °C for two hours before raising the temperature to 0 °C. The
reaction was worked up after five hours fifieen minutes by diluting with EtOAc and
washing with water and ammonium chloride solution. The organic partition was
evaporated to yield 650mg of crude compound but HPLC indicated that there was
only approximately 20% product and mostly unreacted starting material; therefore,
the reaction was restarted by repeating the above procedure and running the
reaction for an additional six hours. The organic partition was evaporated to yield
approximately 660mg of crude product. The compound was purified on a YMC silica
column to yield the compound of Formula 24.
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colum to yield the compound of Formula 24. 33The
repl acenent sidechain nmay next be forned as

WO béosssaiat ed in Figure (Schenme 8) and shown i nPEI/YEI088031816
0 through 32, for exanple. n the conpounds shown in
Scheme R is as defined above for Schenmes 1 and 2; is a
IMiter eeplacementesidechaigy may sexthbedounediasoltiesirgtaskin Figure 11
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attachﬁdraﬁ@a%lmﬁcﬁeﬁ@@ may A dilierpnt fiom; ter B2 goug that was on the
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=met hyl |n generallzedfornu ? FE To a
mulas ©

substifebed mfgh@ wgflggg sgbgiiyentsing
A AL T R g0, 25 o

Ro=CH}IGHHICHgs int genepihaeddormulars ot Scham 8bist ¢predtetitoean ester of

Forma o &%@e@@&ﬁ@q o=l N t{@?hﬁgd”\ﬂ&ﬁeé%%f’efé?rm”'a T

of Sc f% 4 qyr Rﬁar ge rLGHar &PW&SQ (%‘GQQMIEtZCHCS%Zdroxy -3-S-

ter was c Yhe i1 a5k and the p of t
ammd-&:methph hexdanaic cacicveof Eoll]nmﬂae% t anch JiB0oxi rMegl'B/ t@ suspend the

et GBS Mt A kP haTIRL e gl 45

eq.) tﬁi%ﬁ? Fo‘?"@et QeRY %é"%lfo@\}l\}’ cﬁrarg}'é‘d3 16 ahet flayk. Wathe reactlon was
an additional three hours before worki

stirrechat Oi c1(Inf<l>mfg>ur leenck @ i beurai than Bkédmel. BEMs ang t%%ém— water was
chargé‘ﬁtJ FF?U P rtﬁk]tc '8[?:@ gr?\pgpfgﬁsﬂ‘nlg e! S%é)tfoqxar%odutfé?'l Uih®Nadjusted to
app ro%mét@rgﬁ ar@tsmgvswa@‘H CINEXE 18.DmLTHe smmmmm@asq ) CBZ-Cl was
purifi'ed by normal phase chr omat ogr aph ield
chargetl for theudlasksfand the pH was then reag]u Pe to a prommatelygB The
reaction was stirred an additional three hours before working it up by diluting the
reaction with EtOAc, removing the aqueous partition and washing the organic
solution with water before evaporating it to yield approximately 22g of crude oil. The
product was purified by normal phase chromatography to yield 8.4g of product of
Formula 26.

As shown in Figure 31, the compound of Formula 26 may be protected as an
N,O-anisaldehyde acetal of Formula 27 (where Rp=CH.CH(CHs)2; Ps= CcBZ ;
Rig=methyl; Ry1=H; R12=PhOMe in generalized formula U of Scheme 8). To a 10mL
RBF equipped with a reflux condenser was charged 250mg (0.809mmol) 2-R,S-
hydroxy-3-S-N-(Cbz)-5-methyi hexanoyl methyl ester and 6mL toluene to dissolve
the solid. Next was charged 15mg (0.081mmol, 0.1 eq.) PTSA followed by 165uL

(0.970mmol, 1.2 eq.) anisaldehyde dimethyl acetal. The reaction was refluxed for
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Formula 26. As shown in Figure 3 , the conpound of
Formula 26 may be protected as an N, O ani sal dehyde
w@e@saboisd Forrula 27 (where R =CH CH(CH ) ; Pre1/CBX04/031816
R o=nethyl; Rn=H R =PhOWe in generalized fornmula U of
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t -

Cbz-5-nmet hyl hexanoyl methyl ester of
was chargad a s2lutiondof25 88ing EGBHManahysateve 420plswaiad. Thexeaction

was S5 TR oot 48 g Pl T MRRIAGE e hls worke
up by ﬁﬁ@ﬁélﬁbgr\ﬁltﬁ O(g)lytgﬂrlecn)@g(?' L%—I \;T:érfd Ekﬁ{ﬁgl%mm Ep?roab?n gngg 20mL
toluerExtTrrmchngagnct plaaspﬂ vigcthenrwasiachwith ovaien @ndwnﬂrgm {® 216mg
of amg S§ s Ftopr%ﬂla%.hed w th water and evaporat ed tq 2

As shown in Scheme 9, the replacement sidechain is next coupled to the
taxane backbone. In the compounds shown in Scheme 9, Rz, R11, Ry2 and Ps are as
defined above for Scheme 8; R7, Rs and Rg are as defined above for Scheme 7; Ry is
as defined above for Schemes 1 and 2; and Ry3 and Ry4 are as defined above for Rg
and Rg, respectively, of Scheme 6. It should be appreciated that the Ry group in
Scheme 9 may be different from the Ry group that was on the sidechain that was
removed in Scheme 7.

Figure 33, for example, provides the coupling reaction of Formula 24 (from
Figure 29) with Formula 28 (from Figure 32) to provide the compound of Formula 29
(where Ry=CHCH(CHa)2; P3=CBZ; Ry1=H; R12=PhOMe; R7=CHj; Rs=H; Rg=PhOMe
in generalized formula W of Scheme 9). To a 5mL RBF was charged 180mg
(0.255mmol) 7,9-anisaldehyde acetal, 9-desoxo 10-epi Baccatin Ill (Formula 24)
and 105mg (0.510mmol, 2.0 eq.) DCC. Toluene (2mL) was then added to dissolve

the solids. Next, 158mg (0.383mmol, 1.5 eq.) iso-Butyl sidechain acid (Formula 28)
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of acid product of Formula 28. As shown in Schenme 9,
the repl acenent sidechain is next coupled to the
wo acoansoibackbone. n the conpounds shown in Schea®EUS2008031816
, Rn, and P are as defined above for Schene 8, R, and
R are as defined above for Schene 7; R is as defi ned
was digbolved finr1.Saibe DEM thandhia; sduhbmvmajclﬁa@eé tostheereandign flask
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salts. cﬁhewdeﬂts(mg éBsiacoto a7s9|4dart® sw@ldeawgmg;@[f drude coupled

ox0,10-ep/ Baccatin Ill (Fornmula 24) and 105ngy
produqt@??féw{ﬁ&’z 0 eq.) DCC. Toluene (2mL) was then added
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19 ghampln *MMM o488 oo proctng s

may trterslsearemadvem amd camLNB@M groap addes! lodpunitan %@%&Wﬁg&&ormula

30 ancigazg(]\q/vjwege%—- i fl %ﬁ@§¥ Iﬁ”—‘l}f‘lo ﬁ}éﬁ‘é‘r‘é‘hzecﬁ’f&@nulax

of Sch‘é?r‘i@gf ayMiER rhay b@%ebakﬁtéd Fioem cnels o@n@mhhathd)chaddlatcggraphy or

acetic acid and 4nL water and s |rr|n
kept tcvgmrmer far ke nest siepedMNHe e SeEw ANiSAIdenER qgeup is USSd at both

the 7,97 %Eaﬁép@‘ R ; ?a[l“i'n e e&Sﬁ@é@rbo?ﬁ’édﬂdoOBf F@ﬁnﬁ!a' i@fﬁﬂzh that

eC|p|tate ltrate was slurried
both giblips a4y vat @n@wobmnatdmgiermep,ed ﬂmuhtbeaampl‘ectaéecﬂaltln@t other

to renove the 4-Pp | t Th
coomigisinsioyrens Erosnisan SeiubLoulil PRI SLpl s ma
be recf;f?lr& 2191 Orﬁ§ fRkidHa féjed @7’5 2@5mrﬁc5])90f 7,9- anlsaldehyde
and Oaceta rote ggrous may t hen
acetalbt0- @pﬁs’vsdbahymaﬁ N}(haynlsagiedalydeaamai caupled estaieof Formula 29,

220m§:%}p89%£ d@?qg;)) edF%{gée[ﬁ Léqq%z Qef I%ﬁ%ﬁ )9% cérb%Ht, %)ﬁ¥1|4.1ﬁ1L THF.
In a separate vial, 99uL conc. HCI was diluted in 198uL water and 1.0mL THF. This
solution was added to the reaction flask and the flask was sealed and placed under
hydrogen. The hydrogenation reaction was stirred for 31 hours then 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
84.5uL (0.368mmol, 1.5 eq.) t-butoxy carbonyl (-BOC) anhydride then 684ulL TEA.
The reaction stirred an additional 21 hours then was worked up by filtering the sieves
from the reaction solution, diluting the filtrate with EtOAc and washing with water.
The organic partition was evaporated to approximately 370mg of oil. The oil 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 alternate 7,9-acetal may be formed if
desired to provide the compound of Formula 31 or 33 (where Ri=t-butyl;
Ro=CH,CH(CHzg),; R;=CHs; Ris=H; R14=CH=CH. in generalized formula Y of
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of Schene 9), which may be separated from each ot her
by I'iquid chromatography or kept together for the next
wab@p/030Mko | e t he sane ani sal dehyde group i s useOI/EB2004/031816
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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-deacetyibaccatin lll, Formula 35,

according to the following reaction:
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N-t-but oxy carbonyl taxane of Fornula 30 and 32 was

charged foll owed by 70m _ DCM Next, 12.8nlL of a 1 to
w@0oodiobuused acrol ein di methyl acetal in DCM ( OpEHIE2004/031816

acetal, 5.37mmol, 1.3 eq.) was charged to the insert

foll owed by 8.4m _ (0.413mmol, 0.1 eq.) of a 0.05M

PTSA solution in DCM The reaction was |ightly

agitated thes satgat roomtenperatuge, ghe reaction
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conpound (t Hemger¥duct was an i someri cFHAURERr e)
7,9-acrolein acetal -10- -acetyl -
R, S- hydroxy-3' -S-/sobutyl -3 - N-t - but oxy car bonyl

c7 C1b>ﬁ< ?Cﬂ%%qf F%%'}Mﬁgcg‘qajwal@ of rm\ﬁ%? | A @Eﬁ@zgfasddmsolved

in THISXELhﬂéhﬁ/g?%Wwarrﬁﬁ@t@ 4(990'1%3@ ﬁaﬁhaﬂ@teY bRtiac et solutlon was
| i'nked ana -aa H taxanes can al s% be forne

coolecgrtqa eéi:] 9§ inra qysl@ha@bélemamcbamzxﬂcfmof@rroat@ 6mlm3@|$q, 293.8
t 0
o i g6 e S8 oL T R 7 R o o —sarc

To thigrsdldtites 21308 hexyb éhiind esdlition (e130mt 61‘3 ehe368amolhgvas added
conpounds A or A" that are shown and fﬁﬁgsse

gradugliyt ever<dpein Whieimaiptajipg dhe tefpgeraiuLe ¢ fﬁ?&é%%‘ﬂ’&k}@ at=-

o P r t
50\ g0t Ay BELTAR B, 48 YRS T L o

the re@etiemtatlygdee taicomplétion. Fét iihe t@E| reantiondimeg, the reastion was
quencfheldltg)yWI’[hneg a[jgﬁ'i%fw gfn‘INﬂBIZ&O%:bIS and IPAc (1L) and removal from the
Neslab chiller. The reaction was allowed to stir while warming to 10°C. The layers
were separated and the IPAc layer was washed sequentially with HO (500mL),
saturated NaHCOs (200mL) and H2O (4x500mL) and then filtered through a silica gel
pad. The filtrate was concentrated until solids started to form. 1PAc (850mL) was
added and the mixture was heated to 60 °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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Cbz-C x T 0 OH X OCOPh OCOPh MoL W .: 54459 Mol. W:
812.85 Formul a 34 Fornul a35 C7, C10 di - CBZ

wdaoedeanst yl baccatin Il11of Fornmula 34 (503, 9 RCBUIRING/031816
was di ssolved in THF (2L, 40m/g) by warmng to 40 C
in a warmwater bath. The solution was cooled to -41 C
in a Neslab chiller and benzyl chl orof ormate (46m _,
3.2eq, 293.8 mmol) V\la% D?@ded to the stirred chilled
solution foll owed by cooling to - 44 C To
this solution 2.3M hexyl G um sol ution (1301, 3.3
eq, 303mm|) was added § gdually over 45 mn V\:hlde
e GHE@ §Cthe tenper @tw}fg Bf the reaction“ffi QCH
< - rring comnmwedaal n the Neslab f

(@@OmOpe

! &
one Me—Lonptetion. At F totalm
r | Wa&c quench ti £
and | PACQOPh) and rgérjrooo\?éw’&%‘??%%q b chill e¥¢o

reactGsgipOaps allowed to stir while vvarmcmg HQC
The MPlakfe B4 3%er e separated and the | PAC | aygeEs a3
washed se%uentl ally with H (5001.), saturated N%
(200nEY™&i8 H O (4x500nmL) and then filtered tHPM8dGh a
silica gel pad. The filtrate was concentrated until
solids started to form |PAc (85 was .added a

Here, me(ﬁMe@hmohEafrealat%ﬁ, 856, D3 BN} WA gRsoRPdTRdofuéRe to a

knowr? SJ&’(IQ éntr%l‘ﬂ%rLgS d@%@w LE T Ofhis hgﬂhﬁdﬁ%&@%ﬁéd W& Eormula 35

solutl nvvas cool In the refrigerator
(54.0(2n65.#iviniel).e dThd heolstivn deasc bbam mj ebyvarhewhtert pbath end DMAP

(8. 13@6{624\3&8786(1 \/(\4 h&éﬁﬁ;gg&& {(})ﬁ.fer V mla)a\}velé'esadded
to the%éjrﬁﬁt:@% ‘;r\?m%r@:‘g\g/gﬂé (;'Fr]]éinfeﬁ’rﬁlﬁg RRé ﬁéﬂnﬁeﬁtuﬁ&éﬂéﬁbﬁ%ﬂc the
reaction was contlnual|y stirred and sampled periodically for HPLC. After 3 hours,
additional DCC (13.0g) in toluene (140mL) was added.

The following morning (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 filirate 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 C10 position to give

Formula 38 according to the following reaction:
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38BocHN OH CbeO oCbz OBn ChzO C H HO OCbz Mdl. W:
381. 48 BocHN Fornula 36 FI OCOPh DCC, DVAP, Tol uene H
We208030@80Ph OBn Mbl. W.: 812.85 C H N Ml . V¥CT/US2004/031816
1176. 3 Fornul a35 Fornul a37 Here, the sidechain of
Formula 36, (38g, 99.6 mmol) was dissolved in tol uene
to a known concentration (0.09524 g/nlL). This solution
was added to Formula 35 (54.CQg, 66.4mol ). The
sol uti on wag:heat gd, i n a warmwater bath antf, O}
(8.13g, 66.4 | and DCC (25. 28g, 1196
tol u]ﬁpe (54@ @- adged & 0 t hemos@y mor e
m Xt Ur e. V\h _:lm_ng_t—heterrp a g
C t 61T 6%Ct V' on i Wadse contTinbal |y stifrr and §b\
pe P sal ly fof?CqFIFi’LC After 3 hours, dcdlth ng%)
(13. Og) oen;é %Elf{l ne (1401L) was added. TRENFOIeW ng
m)rnlt ng ( B, MfTBlE (4501.) was added and the
reaction mxture was filtered through a d of . silica
gel, washed WM MTBE fol | owed by E?OAC By
concentrated to give 61. g oil. The silica was washed

A sol i8R &t Mk 38 9 and HCI (22 mL) was added to a solution of Formula 37
(61.8, 52.5mmol) in THF (15 mL/g, 920 mL). The resulting solution was flushed with
nitrogen. A catalyst (10%Pd/C with 50% water, 99.1g) was added and the flask was
flushed with nitrogen three times and then with hydrogen three times. The reaction

)
51

mixture was stirred vigorously under a hydrogen balloon for 21 hours. At this time
the reaction was sampled and HPLC indicated that 38% by area of starting material
still remained. Water (10 mL) was added and stirring continued. Twenty hours later,
HPLC indicated the same amount of starting material still remaining. The reaction
mixture was filtered through celite and washed with THF. It was then concentrated
to remove excess THF; fresh catalyst (101 g) was added and the reaction mixture
was placed back under hydrogen as before. After another 24 hours, an intermediate
compound was still present and still more catalyst (20 g) was added. After another
hour, HPLC indicated that the reaction was complete. The reaction mixture was
filtered through celite and washed through with IPAc. The combined filtrate was
washed with NH,Cl solution (500mL), water (500mL), 5%NaHCOs; (500mL), H2O
(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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and the second pool was concentrated to 501 and

allowed to sit. The follow ng day the second pool had
wab@soerséo crystallize. t was filtered and t hBCT/US2004/031816

filtrate was washed with 1:1 heptane/l PAc and dried

under vacuumat 40 Cto give a solid of Fornmula 37.

Next, Fommul®a 37 was deprotected at both the d’ioa

position give Fornmula 3 according to the fol W
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orful & 370 or fith a 38 A sekution of THE §390 ni ngr”
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(61. g5 ) in THF (15 m /g, 920 m.). The

resu ?'i‘%g;%%gmti on was fl ushed vmgth nitro)g,‘éfﬁlj\?ﬁ“,%*?f
catal yst (109%°d/C with 50% water, 99.1g) was 4ddéd and
t he fiaskasvas flushed with nitrogen three tfpmes3%and
then with hydrogen three tinmes. The reaction m xture

s.§tir Vi I : I
Fomufa. (4 Ve <SEeT ol WS T RlVe o PESREM RS, & room
temperadi€atred ddhators@Ysioade pozkinty satsed byeherdraserstd bf DCU in
remai ned. Water (10 nlL) was added and stiéri_n

the produei froaudthermegmigus seadionat & themage; that d ?éﬂ“%t%i@’ Yigpewater,
mount S, i ' St Al sk i ¢ .

SO A A e AR i s pape

into toN@ o earsk tTheTstfidstwavascdileeteccand evaishat edtit BOM {BS@ML) into the

flask andhe GFs/ivaE GPESIRACH BN Acsap iAo, NaBATRYRr dgeroaaT) followed
oy DS 23A0L ShaFTES Attt BB 1, e soluon and
stirredy) Adeiftionatl FES-BF (E5menanteFEA (20mL) were added, and after 6 hours
HPLC indicated the reaction had gone to completion.

The reaction was then quenched by the addition of EtOH (25mL). The layers
were separated and the organic layer was washed with saturated NH4CI (~500mL)
and dried over Na,SO, and concenirated. A flash column was packed with silica gel
and wet with 8:2 heptane/IPAc (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 collected. 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:
0 N
HO QSiEts g O DSiEY
BocHN  © O N0, TPAP BocHN O 0
H & '-_H : - H K :I-i T
, % oH i OAc DCM O ManE Oe
OSiEts OCOPh 0SiEY OCOPh
C Hadl O4,Si CHeNOSh
Mofmﬁ??l«] 011‘5_421 wal. Wt: 10144
Fortnula 39 Formula 40
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hour, HPLC indicated that the reaction was conpl ete.
The reaction mxture was filtered through celite and
wor®kiesoishr ough with |1 PAc. The conbi ned filtraP€rem04/031816
washed with NH Cl solution (500m), water (500mM),
5%MNaHCO (5001m.), H (3001.), and brine (3001). The
Here, solgdaNaQSDayms addedita adoldtidnt eir Bormula B (34c45g,r24.8danengl) and

a-met Gamneing dvesic 0B 4 comal i REM hERmEl fhpsgure that the
reactuf&?@l‘a'% aﬁ‘@ T‘f'\@"l'ﬁxtﬁ?é‘ Vi 5¥wre§‘?&r"‘|“h6§§§hd thdA flT&%daﬁfddi\gh 24 cm
fluted fider: pa,erGnMDla Ebr?ffbl @Badmﬂﬁﬂm ﬂask FEhﬁLNQES& %ditﬂSSIV@f e washed

with DG 30y 1517 T8l ol CHBL BT, "ol B o aced to

the soMiohlEndPERERACLaS DG MPAME! BBgYuels ddded ame the reaction was
previ ous reaction. n the case that the inpur]j
allOWG\datCEIStlr NendsO avdde RlpKEt.t &@mel%w&r@ dak erarnfrtqéﬁca"y for HPLC.

AP (S35 SO AT LIS Shanant (OBp ey hours.

The r@ngdriﬁﬂm)rel B falpﬁllédjal@kaarpﬂdt h)é éull@sslgefl/aésag)vewadwﬂh 8:2
tum and_ N bal | oon, Tea &ge foll o

heptamwm%\q 1a AytednyitreAg. (I@@nﬁ_actg)r@e recsQlleg dzcegjed and
concohI Bl O, LT Singfie L b908) TP Al GEARIoBRE) woro
added adtcstirest.t Ndas3Qct(i By) had gdded tto thenplidure@ndTiewas filtered
throung;glﬁtg; ?pnan\%g.s | hh é\ﬂau Eﬁhggl dbsy V\}ehrg \%ggﬁtc'jovvltr?fDEW%mL and
molecular sieves (5g) and TPAP (1.03g) were added. After 45 minutes, more TPAP
(1.05g) was added. A pad of silica gel was prepared and wet with 80:20
Heptane/IPAc. The reaction mixture was applied to the pad and eluted with IPAc.
Fractions were collected and those fractions containing product were pooled and
concentrated to give an oil product of Formula 40.

Next, Formula 40 was reduced according to the following reaction to form

Formula 41.
0 O OSiEty HO, OH asikt
BoctHN O NaBH EIDCHI"! 0 |
~ o*'. ;H =
EtOH, MeOH . Hi Ofe
OSiEtg ' OSiEt; OCOPh
C 04,5 CsHgNO Sy
Vet Mol Wit : 101843
Formula 40 Formula 41

NaBH, (365mg, 6 eq) was added to a stirred solution of Formula 40 (1.69) in
EtOH (19mL) and MeOH (8.5mL) 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 solution of NH;OAc in MeOH
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were separated and the organic |ayer was washed with
saturated NH CI (~500nm.) and dried over Na SO and
weomsestisat ed. A flash col um was packed with BCT/US2004/031816
gel -and wet with 8:2 heptane/lPAc (1.5L). The solids
were dissolved in 8:2 heptane/lPAc (2501) and
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Formula 41 Formule 42

TEA (5.8mL, 41.5mmol), Ac.O (2.62mL, 27.7mmol) and DMAP (724mg, 5.5mmol)
were added to a solution of Formula 41 (14.1g. 13.84mmol)) in DCM (50mL). The
reaction was stirred and sampled for HPLC periodically. After 18.5 hours, additional
TEA (1.5mL) and Ac,O (1mL) were added. At 19 hours, HPLC indicated the reaction
had gone to completion. The reaction mixture was diluted with IPAc (800mL) and
poured into 5%HaHCOs (100ml). 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,. The mixture was concentrated
to give a foam product of Formula 42.

Next, Formula 42 was converted to a compound of Formula 43 according to
the following reaction:
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Addi tional TPAP (0.62g) was added after 2 hours and

again (0.8g) after 15 hours. The reaction mxture was
wap@siosdséi o a pad of silica gel (86g), wet w thCBUR2004/031816
hept ane/ |1 PAc and eluted with I PAc. The fractions were
col | ected, pooled and concentrated to an oil. 4-Meth I
nor phol i ne M«Oxi @8 (5eQy) and DCM (100m) vvere*{"ﬁ@d
and stirred. S 39) was added to the mxture

@&;‘ ];r;_l)tgﬁép?rgleéc '&he |ev,

ﬁ@ : W B
Q g, added._After 45 ; [},AC
?Ed A ek . BEMsi | i ca @Eﬂ OCOPh
prep red and wel W 80: 20 Hept ane/’l PAc. TEeHr tion

mxtu_re%@{ﬁ%ﬁ?ﬁed to the pad and el uted wifReTHER,
W re co '

Fractio | ected and those fractions
cont ai ni ng PRLALICt were pool ed and concentrated fofnuads
give an oil product of Formula 40. Next, Fornula 40

was reduced according to the follow I act'
A quanigy of Formuiasaa 13 Qg0 B2ommal ks el gL & O0Tet flask. Next
oo S 40e 5 e STl ot o g
Stwnn%‘@ﬂthé %ﬁgm(e tﬁem undsr ddded €8Aa(G0894gd0ddmmphrvas added.
in EtOH
After 4 eens LGMS indicetomdas HAdiEt T Ao et o eNARICSS (15mL) was
addedr{%?%c% Oi’%aﬁhéﬁ %S(tw%s it W%ﬁaﬁéﬁ%bbn@dsgﬁﬂw @erbaidied to a
our reaction was sa for HPLC,

separ%rycmnnwl CEhedetbiton dask ivoas Imaele@dn’@ the @@ﬁpf@@%ﬁmnel with

59 e reaction cooled in an i

%N CadNch W BPradebATe RoROHTIR L W YR A the tavers
were s’.‘(e%' I \éﬁd e bﬂf‘aﬁ@"i’éﬁér%@ﬁvabﬁé’@ Wil Pline, advibcHo@r NaxS0,, and
concentrated. MTBE (3x25mL) was added and the reaction mixture was
concentrated to dryness after each addition to 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 io give Formula 43.
Formula 43 was then converted to Formula 44 in the following reaction:

L

AcQ OH oH AcQ O o
BDCHP«:J 0 ] o CSA DCM BocHN O
. o T H * o TH
Hi 0% =cHome OH; OAc
OH GCOPh (OMe)2 OH GCOPhH
CaaHaNO 45 CuHeaNO
Mol W 631 o4 Mol Wi 559,69

Formula 43 Farmula 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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m xed and separated. The organic | ayer was washed with
water (20nm.) and brine (10n), a second tine with
wowtsn3(1idbnl) and brine (10m), and then tw cerP@i/UB2004/031816
wat er (2x15nmL). t was dried over Na SO and placed in
the freezer overnight. The follow ng norning a sanple
CSA ((a83%g Keh5mmolHRIee andictne theasdiution. V\/Aﬂedlth@@om@nt\hés stirred

for 3.8 R LR indiSRad Aheveacten 3?1329%1? snRopIRtian. die reaction
was E’Mt@él'ﬂltﬂ DC'T\@rgﬁéirﬁL ]ari(‘P% &‘Cé’ | &b etdaidy T | ith 55mL

Formul a 42 acco to the ovm ng reac?Y
%N%&Qﬁ@@ubﬁm Khednyarw@e@apamme armlvb@@ou@?ayémmas washed

By ey B T RN N
over NZZDpang. dﬁm&hira’e@}%{ eAaﬂé’éHj chﬁbn@a&?@l’éﬁHf@olGFan NaBUbdeked with

41 (14.1g. 13.84mmmol %_é he reaction was
silica ge| ﬁﬂ@dN%In‘dltEM@M E/hﬂfBLaI\q)é‘rG)Qﬁmb)al ITyle Adaation Ii8ixdure was

assolHFr ISR 5l el B 58a5e ol el o0

MTBEgeeystahe. Camel feidtions WHR ESRGtéDpdbled, L&cﬁm%@ra@éd Hh@cblrled in a
with | PAc ()BOOTL and poured into 5%-aHCO

vacuum gpan ahat ttpﬂ\@pr%ﬁbp@i@mﬂul@m the or gam c I ayer

aturated NH Cl (2x1
IX. Bequt lify o "5 ont) and t hen

fA$ i Ihzlshfdtddﬂabom irNeheS8econtth eeatitivh Wtep \wh 3he @eemdthet Bidcess of
ve a product of Fornmula 42. Next, Fornula 42

fmm"\ﬁdaé%ca?ﬁﬁé L@'&era 8n3lagsnRoB@-er (driaenes 3hecediGl M gi-CBZ 10-

deacetylbaccatin [l 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:
E}DCHI;J O
/(\)L F
Oy
OBn

Formula 45

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

BocHN ¢
/[\*OH DAST BocHN
o z
p F
HagN
wm%&ﬂas%%s DCM, OBn

Farmula 36 Formula 45
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the follow ng reaction: 43AcO OH OSi B AcO OH BocHN CSA
BocHN QAc MeOH DCM QAc OCOPh OCOPh C HNO Si C H NO
wo/bdosositiso 060.46 Mol. W: 831.94 Fornula 42 Feemubz04831816
A quantity of Fornula 42 (3.0y, 2.829mml) was wei ghed
into a 0OnL flask. Next, DCM (24nL) foll owed by MeCH
Here, therBOM-agite Fagtard 36, (B f~l1$(kmatol)“ was disspieechiruPEM (30mL),

stired @ncheealgd % Ay aovAle B A S AT M naged ey and diethyl
sulfur hﬁglo?iﬂteeﬁ ﬁ?@g EEGW%mBF}dWE% rB“‘(ﬁh 5’8@%"‘@9 i sblutis and the

action m'xt ure; It was shaken
reactiovi was atigby fand Howes. zidrdaetdarmpzeratwepmraaeegi 0 @ahost 109Ge LCMS

e A Eh e s S A ) LSRR ) ver
added A HcCrelReioR MRkRIe aRslemdl B AePaf@Ba) ﬁIrﬁ@I Time layers

organi c layer was washed wth brine, dried over
were ﬁr,iaramdd andnibendrgamnicl.layarBRas3washe] Wiy We(@omid ang brine

o SR A S o SRR Pl Gy ST PP,

t dFsaRliveds iviadVEBEpleGHlth @ ritiethalr ef Forenfads resultm in
501.) was slowy adggd to the reaction solution and |

product alf iFgsmbitsyd aceodingnia hedallewiagyeagiRnisol i ds were
vacuum filtered and rinsed with heptane (720r). The
solids were coll ectB-.dHlang dried in a vacuum oven at 40

Cto give Formula 43. la 43 was then converted to
Formula 44 in the fol g reaction: AcO @zBo
(O Bo : ;
&EBCM O&I}—;N H: OAC g%\/b), OAC
Formula 45 BJCHP;I 9 | O
- o :
: $r11ﬁp 0\1 OCOPh
&eoPh aene OBn
CagHpO14 Mo 1R 3
Miol. WAt 612,65 oL i .
Farmula 35 t Formula 46

Here, Formula 35 (0.2g, 0.246mmol) and DMAP (0.5g, 4.1mmol) were weighed into
a pear shaped flame-dried flask purged with N2. An oven-dried reflux condenser,
purged with N, was placed on top of the flask and it was put in an oil bath heated to
75°C. The BOM acyl fluoride, Formula 45 (0.5g, 1.31mmol), in toluene (1mL) was
added to the flask and the temperature increased to 85°C. Stirring continued under

N, for 5.5 hour to give product of Formuia 46.

Accordingly, the present invention has been described with some degree of
particularity 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 light of the prior 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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OCOPh OCOPh C._H 6 NO Mol. W.: 831 .94 Mol. W.:
869.99 Fornmula 43 Formula 44 A solution of Fornula 43

WO 200530120 52mmol ) in DCM ( 0.5nL) was stirred BCT/USZING/031816

tenperature. Next, 3, 3-dinmethoxy-1-propene (2.03g,
17. 7mmol ) foll owed by 44CSA (0.035g, 0.15mol) were

We clagded to the soI ution. After the solution was stirred

1.

for 3.5 hours, i ndi cated the reaction had gone to
éoﬁlw@tqabﬁomﬁﬁén @é&ﬂgothevatﬁgmd?r uted with DCM (25m )
and added to a separatory funng th_55nmL 5%NaHCO

sol ution. The lgayers were sepatat gél akd the aqueous

| ayer was wash with DCM(25) 0 Organic

| ayers were i ned,ywa dried over Na
S and concent ratlé,ﬂaI fI as MO col um was
packed with sili AC v MI'BE/ hept ane
(1000nL) . TheRx eacti on Hh xt ove di 350l ved in MTBE
(10nL), |oaded on e col um angael ut 88wi t h 50: 50
MIBE/ hept ane. The fractions were gebprect ed, pool ed,
concentrated and dried in a vacuumoven at 50 Cto

wherefi: ve pr oduct of Fornmula 44. I X. Alternate Sidechain

?g ag gﬁ §ﬁ§ctebtﬁc§ﬁwr At gf QI'Rgl"grddb fé?f o?e?ﬁ'ﬁ&“%roup, an

ernative pr
7,9 aCa?rbﬁianbl gk, aaal Ogslkylf gloud)- ahl Caclafink, grdmp or an O-
C7, C10 di - CBZ 10- deacetyl baccatin Il of Fornula 35
vvas c AIPMAUC\A'®WP;a si dechain of Fornmula 36 to form
present invention further contenpl ates

'glﬂﬁpﬁ%zlgrg% "an alternative sidechain to Formula
3354, aﬁ'dilﬂsedreeanhmydmm deBha@DO;of For rrul a 45 that is
cong | at ed f | '
@nlseh rgxy? ZSR; 0, or a%vgtﬂgrf?mc ona |rt§3, BocHN * F
R- is an alkyl group, an olefinic group, or an aromatic group;

P4 and P, are each hydroxyl protecting groups;

and wherein Ry and Ry are not both Ph when

2.

Rs is OPy;

R4 is a hydroxyl;

Rs is a hydroxyl; and

Re is OP».

A chemical compound according to claim 1 wherein Ry is an isobutyl group or

a tert-butoxyl group.

3.

4
5.
6
7

A chemical compound according to claim 1 wherein R; is a tiglyl group.

A chemical compound according to claim 1 wherein Ry is a phenyl group.

A chemical compound according to claim 1 wherein Rz is an isobutyl group.

A chemical compound according to claim 1 wherein Rz is a phenyl group.

A chemical compound according to claim 1 wherein Rs is an O-

methylthiomethyl or other hetero substituted ethers.

8. A chemical compound according to claim 1 wherein Py and P; are selected
from TBDMS and TES.
9. A chemical compound according to claim 1 wherein said compound is

selected from the formulas:
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Formula 4 Fornula 45 may be fornmed fromthe structure
of Formula 36 (above) according to the follow ng
w0 e@ss@mno BocHN DAST BocHN OBn Mol. W.: 381. BET/OB004/031816
Formul a 36 Formul a 45 45Here, the BOWacid, Formula
36, (3.8g, ~10.0nmmol) was dissolved in DCM (301),
stirred and cooled in an icé®water bath at 0 C under N
. DCM (2m ) and di et hyl syikfur trifluoride (1.575q,
20.0 nmmol) were both addedRyoQt hléHSOé)ILItI on and the

reaction was spirred for 4ho~ etenperature

i ncr eased to)&aut C. L ' - ¥ reaction had
gone to compléthan. Seq 50’TL) wer e
added andtheLé!{t/l‘Pge\ rred to a
separatory f _eiﬁepa ated and the
organi c Iaye 7 shed W Th Cmm) and brine

(50mM.), dried over SO and concentrated yi el di ng
product of Formula 45. Next, Formgeeh35 was coupl ed
with a sidechain of Formula 45 resulting in product of
Fornmul a 46 according to the follow ng reacti on: BocHN

0 CbhzQ 0 0Cb OBn Fornula 45 BocHN H DVAP h Tol uene
OCOPh OBn  HQ  om og R Q@ oH om
O - N /li - N
R2 = O\““- é F ; RZ = O\““ é H g
OP;, OH : OAc OP;, OH OAc
BCOPh OCOPh

and

(:) H OCH % éAc

SCOPh

10. A chemical compound according to claim 1 wherein said compound has the

formula
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CHNOMI. W.:1176.3 Mol. W.: 812.85 Formula 35

Formula 46 Here, Formula 35 (0.2g, 0.246mmol) and DVAP
W@ 0005930140 1 Mol ) were wei ghed into a pear shapemus2004/031816

flame-dried flask purged with N. An oven-dried refl ux

condenser, purged with N, was placed on top of the

flask and it was put in an oid bath heated to 75 C.

The BOM acyl fluoride, Forrrul 45 (0.5g, 1.31 mmol),

in toluene (1n) was added tﬁo Qheoﬁl sk and the

tenperature i ncreased to 85 C. nrijng conti nued

under N for 55 ur to 've D Formul a 46.

Accordingly, the preseflt il

been descri bed
wi th sonme degree p t|c

&Cred to the

exenpl ary enbodRirent ofO‘th ¢ eseﬁ‘t finvention. t

shoul d be appreci at edPr t hough, Oflhat Ohe present

invention is defined by the foll gaopg cl ai ms construed

in light of the prior art so that nodifications o r
Wheredmmaﬁmgss #@ﬁbé‘zmﬁd@ntléor@rﬁ@ylegm Ry i @fdudi anshy isfa hydroxyl

ent invention w thout departing fromthe

protec}tﬁ@eﬁbﬁéé concepts contai ned herein. 46We claim 1. A
1. cheheodtalcomymourdl having the foemubacmul a2 R N NH -/ K OH

QAc OCOPh wher ei n:

Rs Rg

R4 O)<
- = O

P '
Ry O
: 0
Rz/\z/[ko\‘\" .§_ E
Ra OH :  OAc
OCOPh

wherein:

R1 and Rz 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;

Rs is hydroxyl or OPy;

R is hydroxyl or R,COO:;

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

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

P1is a hydroxyl protecting group.

12. A chemical compound according to claim 11 wherein R, is R,COO and
wherein R;COQ is selected from the following structures:
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and R are each selected fromH, an alkyl group, a n

ol efinic group, an aromatic group, an O al kyl group,
w@roodosdied i ni c group, or a n Caromatic group; PCT/FS2004/031816

hydroxyl O P ; R and R are each hydroxyl or R COO R

i s hydroxyl, , , or an ether functionality; Ris
an al kyl group an oI ef | group, or an arormtl c
groupiEai P ar ach y) profectd ng “Gns ps; and

wherein R and R ar® not both Ph when R P ; R is a
hydroxyl; Ris a hydroxyl; and Ris OP . _2 A chem cal

conpound 0 or di ng tcp cI aiml wherein Ris an isobutyl
~qroup *Lert bo gr o9 em calo"sonpound
9\0 accor dg Q! ai Ml gzr elﬂm\m@yl Jroup. 4. A
chem cal conpound according to claim1l wherein Ris a
phenyl group. 5 A chem cal conpound according to

( 1 GlAl Mher el is a but yl 6. A chemi cal
cc())npo d accor ngeot 0 m W Roi s -a-pheffyl
group. 7. A chem cal conpound accor ding to claim1l
wherein Ris a n Onethylthionmethyl or other hetero

13, PoobeRIGH SOMRIBRrAcsCisiRg RO ETE o SEREM o TF SoiO8y proup,
Rgis e\%ﬁ@r H%r Cﬁ-lggﬁmo%“s §818preybmccording to claim1l

erein sai npound 1s selected fromthe fornul as:
H _ 47R %é_g_ HC o@ HCqH H_,)cé\‘v, }gcé\‘i
HCO

BSOS S e 9 Qs = A

14. A chemical compound according to claim 11 wherein said compound is

selected from the formulas:
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o OCOPh OH ) QAc OCOPh OCOPh ? PH OCOPh and o OCCPh .

A chem cal conpound according to claiml1 wherein said
wa@oopposndo has the formula 480H OH OCOPh wher ei PCT/852004/031816

t-BOC, Ris an isopropyl group; Ris CH; and is a

hydr oxy! protecting group. A chem cal conpound havi ng

the formula: OH QAc OCOPh wherepn: an re each

selected fromH, an al kyl grou an ﬁm}i C group, an

aromatic group, an O al kyl grou an ol efi nic group,

or an Caromatic gpoup; R IS hydr'exyLQ OP; Ris

hydr oxyl R R is an al ky)/ gr oyp n olefinic
group, or i C gHOUN A& dach sel ected
fromH an &l kyl gr';%h an o @f an

OH

and

OH

=<

X

15. A chemical compound according to claim 11 wherein said compound has the
formula

(@)

T

@]

=
Quuninamn
Q
@]
g
=

wherein Ry is hydroxyl or CH3;COO.
16. A method for use in producing taxane analogs and derivatives thereof,
comprising

(A)  providing a starting compound of formula
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aromatic group; and is a hydroxyl protecting group.
12. A chem cal conpound according to claimwherein R
WO 200R080» and wherein R COO is sel ected from t P€T/US2004/031816
followi ng structures: 49a,c- 0 CO O N. N O COO COO COO
OO - coo coo C COO COO or 13. A chem cal conpound
according to claimwherein Ris a hydroxyl group, Ris
either Hor CH, and Ris selected from b A 14. A
chem cal conpound according to claimwherein said
compound is selected fromtheofofnuleas: 5015. A
chem cal conpou according t wherein said
conmpound has | %Horrryl a

T

R - o
opr,

OH Gac

SCOPh

O

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

Py and P; are each hydroxyl protecting groups;

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

: OH op,
O - ~
N
/Igi/lj\ : ?
R; o H

Qg
Z

oP, OH

mnnnnn

&
®
®
2~}
=

17. A method according to claim 16 including the step of oxidizing the starting
compound to form a first intermediate compound of formula

T

OH She

ollllllll 1ETED

COPh

18. A method according to claim 16 including the step of acylating the first taxane
analog at the C-10 position to form a second taxane analog of formula
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wherein is hydroxylor CH COO. 16. A nethod for use in

produci ng taxane anal ogs and derivatives thereof,
wa@oonsnsEsmng (A) providing a starting conmpound BET/US2004/031816

formula 510P wherein: and R are each selected fromH,

an al kyl group, an olefinic group, an aromatic group,

an O al kyl group, an Oolefimc group, or an Caromatic

group; R is an al kyl group, éh ol efinic group, or an

aromati c group; and and P aRg eachoﬁy oxyl protecting

groups; (B) congerting the stariingg,C ound into a

first taxane ankl og of f QCOPh 17. A
met hod accorBingy\0 chai M\kE e step of
oxi di zing the startln conpouRd ’ =0i r st

I nternedi ate \“\- =t hod

according to c?a|n1 clud|ng t gy Step : acyl ating the
first taxane anal og” at the C—lO pGS|t|6h to forma
second taxane anal og of formula 52BoPH OP, OCOPh 19. A
met hod according to claim 18 including the step of
deprotecting the 2'-0 position and the 7-0 positions

19. OA mbmo‘éieé@é&dh@xﬁﬁélaﬂﬁai@del&ﬁlﬁﬁrtﬁéastéﬁ'dfcbé;ﬁé%%ng the 2'-O
anal og of formula o

position and the 7-O positions of the second taxane analog to form a third taxane
analog of formula

OH OH

Qm
T
@]
0

Qunnnin
Q
@)
lav}
=

20. A method according to claim 18 inciuding the step of deprotecting the 7-O

position of the second taxane analog to form a fourth taxane analog of formula

R7 9 ou op

OIII

U
o
=

(@ UL
Q
S
=

21. A method according to 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 anaiog
of formula
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OCOPh 20. A nethod according to claim18 including the
step of deprotecting the 7-0 position of the second

wo aooansoiamal og to forma fourth taxane anal og BET/US2004/031816
formula RQOH NH\ OP OH\ OAc OCOPh 21. A nethod
according to claim 16 including the step of
deprotecting the 2'-0 position and the 7-0 position of
the first taxane analog to fof¥d a fif t axane anal og

of formula 53HO H OH } OQAC O OPh . nmet hod
according to %ﬁ,aﬂ 16 i ncludiy p, Of
depr ot ecti ng Sitng e firgst taxane

analog to forma xt t axsa 2 Q] /csjrrrulaOPH
OH o OCOPh 23. Bx"met¥iod "&@tcordifig it & ¢l ai m 22

i ncl udi ng the step dtHacyl ati nd-® He sidteh taxane
analog at the G 7 position, the Gji sition, or the
position to forma seventh taxane anal og of fornmula R

NH o H OCOPh
22. A method according to claim 16 including the step of deprotecting the 7-O

position of the first taxane analog to form a sixth taxane analog of formula

HO  om op

Qm
L
o
a5
Ot

COPh

23. A method according to 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

s R
P N2,
Rl NH 0
0
Rz/\s/U\ o™
OP, OH : OAc
OCOPh

24. A method according to claim 23 including the step of deprotecting the 2’0-
position of the seventh taxane analog to form an eighth taxane analog of formula

R
Ry NH O
: £ 0
Rz/\z/u\o\n-" : H g
OH OH : OAc
OCOPh
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24. A nmethod according to claim 23 including the step
of deprotecting the 2' Qposition of the seventh taxane
wapabkogis® form an ei ghth taxane anal og of forpol/asiRo4/e1816
OH \ OCOPh 5425. A nmethod for use in producing taxane
anal ogs and derivatives thereof, conprising: (A
25. K OMicthdtD for siser in Nodadinguizkant hnalsgbaahtd dedilaiives thereof,
wherein: and R are each selected fromH, an alkyl
comprigiagip, an ol efinic group, an aromatic group, an

| ky, : [l I .a0F an QGaromatic
g?gupﬁhﬁg%@ﬂg%S§¥E§¢ggﬁﬁ5@paé%fgﬁﬁwﬁnic group, or an
aromatic group; and and P are each hydroxyl protecting
groups; (B) converting the starting conmpound into a
first taxane anal og of the fornula o OH QAc OCOPh
wherein and R are each sel ect edio rin1kb%an al kyl
group, an ol efinicfgroup, an aromati¢ _&coup, an
O al kyl group, an ol efy nite 3 an Caromatic

Ri H o
ér,

wherein:

Rs 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;

R- is an alkyl group, an olefinic group, or an aromatic group; and

P+ and P, are each hydroxyl protecting groups;

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

formula
X
R7 @ om om
O - -
R2 x O\\\n. g é
Rg OH : OAc
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, and an O-
aromatic group;

R is hydroxyl or OPy;

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

P, is a hydroxyl protecting group.
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group; Ris hydroxyl o P; R = an al kyl group, an
ol efinic group, or an aronmatic group; is a hydroxyl
w@er@s®stismg group. 5526. A nmet hod accordi ng t orPct/asrm2e31816
wherein the first taxane anal og has a fornula sel ected
fromOH OH and 27. A nmethod according to claim 25
26. i AdnetiicdRacredieg ép climpbnbereinghe fisstftaxane anakagehas a formula
is as a 7,9-acetal linked analog to forma
selectgggtoﬁﬂ t axane anal og of fornmula OCOPh 28. A nethod
according to claim 27 wherein the second taxane anal og
is of a fornmula selected fromJL i OA; dcoph "H and
5629. A metthod according to claim27 incluging the
step of ¢l eaying the sidechain of the secopd taxane

nal og at the_CG j3jposition to convert thé Secbhd o
R,fkaxane ' first i nte)rmsdi ate conpt
Ry . e H
e, OH ¢ de S
4COFh
QCOPh
and

27. A method according to claim 25 including the step of protecting the first
taxane analog is as a 7,9-acetal linked analog to form a second taxane analog of

formula
Rs Ro

R4 O)<

< = (0]

T
w
o
=)
Qi

COPh

28. A method according to claim 27 wherein the second taxane analog is of a

formula selected from

and
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30. A nmethod according to claim29 including the step
of esterifying the first internediate conpound with a
wa@e@sosoismt er nedi at e conpound of formula RL. 1 PCT/BS20082031816
OH thereby to forma third taxane anal og of fornula
R11 R 3s OH X QAc OCOPh wherein: Ris selected fromH,
29. aA ra¢tkpd apcorging dm clalirafainclugiinguihe step af chaeving treosidechain of

an al kyl qrpu n efi.pi c, group nd an
the s@§bnftRiee, aRBibat B3 &8 Seaifior yibaitin 37¢ réend taxare analog
into adifstahieYinedizde BompouRbi&Sieinfulgr oup, or an aromatic

group; Re, 11, and are each selected fromH, an al kyl

group, an ol efinic group, or Bmn Bsomatic group; and

57P is NH protecting group. 3 XA nethod according to

claim 30 wherein R and ar#¢ eBch ‘gel ected fromH - SPrJ

cr 32. A nethod accordi ngz7to~¢] allln 30 wherein P is

car bonbenzyl oxy (

(@I
8
o]
=

30. A method according to claim 29 including the step of esterifying the first
intermediate compound with a second intermediate compound of formula
Ris Riz

P3\N>( 0

Quinn
>
o

OH

Ollllllllllllll

COPh
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;
R4 is either hydroxyl or R;COO;
Ry is an alkyl group, an olefinic group, or an aromatic group;
Rs, Re, R11, and R4z are each selected from H, an alkyl group, an olefinic

group, or an aromatic group; and
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Ps is NH protecting group.
31. A method according to claim 30 wherein Rg and Ry are each selected from

w-  HehR  BGo( ) o HOG™ HCG™
P@C(,Qg_

HCO

ISPV HCS @@ « gl W

32. A method according to claim 30 wherein Pg is carbonbenzyloxy (CBZ).
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