16 NEAR 2004 DESCRI PTI ON PENTACYCLI C TAXANE COVPOUND TECHNI CAL FI ELD Thi s
invention relates to a taxol derivative which can be adm nistered pf BAR 9004
and has an antitunor activity. BACKGROUND ART Taxol is a natural substance
represented by the followi ng chem cal structural fornmula, which can be
obtained in a small anobunt froma bark or other parts of Taxus brevifolia.
it is that taxol has an antitunor activity: and its action nmechanismis
considered to be based on its action to inhibit depolynerization of

m crotubules in 1 16 MAR 2604 ceh# @ﬁfﬂ RN SO that its clinical
application is expected as an a P unor agent having an action nmechani sm
which is different fromthe conventlonal agents. Taxol has so
far been obtained froma gﬁM%#E@ in an extrenmely smal
anount. However, taxol derivatives syntheS|zed usi ng a taxol precursor

10- 0- deacetyl baccatine 111 represented by the following fornula, which
can be obtained fromleaves and other parts of Taxus plants in a

rel ati vegymiecAle mmmopnt, have been reported.

This invention relates to a taxol derivative which

can be administered orally and has an antitumor activity.

BACKGROUND ART

Taxol is a natural substance represented by the
following chemical structural formula, which can be

obtained in a small amount from a bark or other parts of

Taxus brevifolia.

T+ ig known that taxol has an antitumor activity,
and its action mechanism 1is considered to be based on its

action to inhibit depolymerization of microtubules in



HO 0 OH gl f~ Among them a conpound (taxotere, hereinafter referred to as
"conpound A") having a structure of the follow ng formula has beequﬂ 1
attention as a conpund having an antitunor activity equal to or higher than
that of taxol, and its devel opnment as an antitunor agent is in progress. 2
16 MAR 2664 0 OxNO H OH HO o OH The present inventors have reported that a
conpound obtained by converting a hydroxyl group fornmed by reduction of
the 9-position ketone and a hydroxyl group of the 10-position into a
cyclic acetal formhas a strong, antitunor activity (JP-A-9-12578, the term
"JP- A" melisalivhstenrn gef hatt éts 'PdBicede FRSEATIRIY Jhpanese pat ent
application"). Taxol, taxotere and the conpound disclosed in JP-A- 9-12578
are promi:yatad astahuantizgeors agledahdiviga ke ashiptuRCHRREFBsed in
Exanpl es of JP-A-9-12578, however, it has a drawback fromthe toxicity

poi nt of,14 @ i thairebiibaacy rom thesecammaindsbyarorbtuecni ni stration is
not known. Fromthe viewpoint, for exanple, of |ightening

agents.

Taxol has so fa¥ been obtained from a natural source
but only in an extremely small amount. However, taxol
derivatives synthesized using a taxol precursor 10~-0-
deacetylbaccatine III represented by the following
formula, which can be obtained from leaves and other
parts of Taxus plants in a relatively large amount, have

been reported.

Among them, a compound (taxcotere, hereinafter
referred to as "compound A"} having a structure of the

following formula has been drawing attention as a

than that of taxol, and its development as an antitumor

agent is in progress.



the burden on patients at the tinme of admnistration and of nedi cal

econony, a taxol derivative which can be of nedical econony, a t atBIMAR 2004
derivative which can be orally admnistered is in demand. 3 16 MAR 2004 As
a result of extensive investigation to obtain a taxol derivative which can
ensure high safety suited for oral admnistration while maintaining a high
antitunor activity and inproving the toxicity problem the present

i nventors have conduct ed extensive studies and obtained a conpound
(hereinafter, referred to as "conpound B") of the follow ng fornula
capable of showing a significant antitunor activity even by its oral
admnistration for exanple in an antitunor test using mce. The toxicity
probl em of this conpound was ipRroved )

di scl osed in Exanples of JP-
adm ni stration in human was_nk

ts applicability to ora
because it was reveal ed

by an in vitro netabolijpm test Jusi i crosone that this
conmpound undergoes it ﬁ@ ' x.api 1.n i@ ver mcrosone. 4 15
MAR 2004 DI SCLOSURE E ' { Mhi pj ting nodification of
conmpounds by their metabol i 14} |nvenH6}§)ha ‘\Tarrled out a new

The present inventors have reported that a compound
obtained by converting a hydroxyl group formed by
reduction of the 9-position ketone and a hydroxyl group
of the 10-position into a cyclic acetal form has a strong
antitumor activity (JP-A-9-12578, the term “JP-A" as used
herein refers to a “published unexamined Japanese patent
application”) .

Taxocl, taxotere and the compound disclosed in JP-A-
9-12578 are promising as antitumor agents. Regarding the
compounds disclosed in Examples of JP-A-9-12578, however,
it has a drawback from the toxicity point of view, the
efficacy of these compounds by oral administration is not
known. From the viewpoint, for example, of lightening

the burden on patients at the time of administration and

> ko - e enle & =l -—
dical economy, & tTa&r a t

orally administered is in demand.



drug design study and found that a conpound in which a substituent grOUﬁ
Is introduced into pyridine ring of the 13-position side chain harkﬁNAR 04
undergoes its netabolismin human |Iiver mcrosome and can ensure safety
suited for oral admnistration, while maintaining its antitunor activity
and al so inproving the toxicity problem thus resulting in the
acconpl i shnment of the invention. Accordingly, the invention provides a
conpound.. represented by the following fornmula or a salt thereof, a

medi canment whi ch conprj ses_t he, conpound_of the_fqll own far a or a salt
t her eof and &ﬁaﬁﬂ?%gﬁﬁﬁ G et L RRF L RS &BHFE%ﬁgafﬁgnbgﬁbgﬁHﬁgb t he
following formula or a salt thereof. NHON R2 7( OH 5_%§$ R 2004 The

i nvent i daxslssleriva ke avhiaberaBdrREETS( KLY § Y 56%84 Pt o as

"internmediate of the invention") represented by the follow ng fornula for
use indrd¥E prdwtuetsorabiobhehidgomadetpiatinge a2 MFghuFtIHESHI. R3 O
Ol~, NH O
activity and improving the toxicity problem, the present
inventors have conducted extensive studies and obtained a
compound (hereinafter, referred to as "compound B") of
the following formula capable of showing a significant

antitumor activity even by its oral administration for

example in an antitumor test using mice.

The toxicity problem of this compouﬁd was improved
in comparison with the compounds disclosed in Examples of
JP-A-9-12578. However, its applicability to oral

administration in human was not able to be assured,

- - s writra morohnliem tect
Lecause it was revealszsd by an zin vitro metabollism =

using human liver microsome that this compound undergoes

its metabolism rapidly in human liver microsome.



N2 33 S23- 40Ri R4 14 Hinthe followwng formula, RL is

di met hyl am nonet hyl group or norpholinonmethyl group and R2 is a hal%ﬂé&zm&
atom or an al koxy group having from1 to 6 carbon atons. Preferred
exanpl es of R2 include nethoxy group, fluorine atom and chlorine atom
nore preferably fluorine atomand nethoxy group. NH O 6 16 MAR 2064
Particularly preferred is a conpound represented by the follow ng formul a,
nanely (1S, 2S, 3R, 4S, 5R, 8R, 9S, 10R, 13S) - 4- acet oxy- 2- benzoyl oxy-

9,10-[ (1S)-2- (di net hyl am no) et hyl i denedi oxy] -5, 20- ePoxy-

1- hydr oxytax- 1l -en-13-y1 (2R, 3S)-3-(tert- butoxycarbonyl am no) - 3-

(3-fluoro--2-pyridyl) -2- hydroxypropionate, o ONHO 0 00 OO0 Oor a
salt t hé?E9¢LOAVEE PH (& mentioned internediate of the invention

R3 is di met hyl am nomet hyl group, nnrpholinone;hyl‘groug or vinyl group, R4
is hydroxyl With the aim of inhibiting modification o compounds

by their metabolism, the inventors have carried out a new
drug design study and found that a compound in which a
_substituent group is introduced into pyridine ring of the
13—positi§n side chain hardly undergoes its metabolism in
human liver microsome and can ensure safety suited for
oral administration, while maintaining its antitumor
activity and also improving the toxicity problem, thus
resulting in the accomplishment of the invention.
Accordingly, the invention provides a compound
represented by the following formula or a salt thereof, a
medicament which comprises the compound of the following
formula or a salt thereof and an antitumor agent which
contains the compound of the following formula or a salt

thereof.




group which may have a protecting group and R5 is an al koxy group h?HMﬂ@ZML
froml to 6 carbon atons or a halogen atom In addition, the part o

dotted |ine between the 6-position and 7-position of a partial structure in
the internediate of the invention, shown by the following formula 7 16 MAR
2004 neans that the bond of the part may be a double bond. In the

I nternmedi ate of the invention, exanples of the protecting group of R err]
include a trialkylsilyl group, benzyl group, a substituted benzyl group,

1- et hoxyet hyl  group, benzyl oxycar bonyl group _and A
trichIoroethd%?%a%BBﬁ?FlﬁPoﬁg§XPP§P§F%€& gﬁbﬁg%ﬁﬁﬁ%é%%%ea.trialkylsily
group such as triisopropylsilyl group, tertiary butyldinethylsilyl group
or trietﬁWéséiyhfgﬁﬁupreéﬁér§éniPIa@r&&&ﬁ%ﬁﬂfﬁﬁﬁq?(ﬁ%e§?? preferred are
triisopropylsilyl group and benzyl group. The production internedi ate of

t he t axolndentyani'yerepireskatiedy byt itdre Gl lswine £ xmebt i 575 F§Ssel ecti ng
it 1in response to the final product of interest. For exanple, for the
product i pp gheapeoaRe#idnObft hte fralcnidey friNe, candNeEse 0" "

thereof.

In the following formula, R’ is dimethylaminomethyl
group or morpholinomethyl group and R? is a halogen atom
or an alkoxy group having from 1 to 6 carbon atoms.
Preferred examples of R? include methoxy group, fluorine

atom and chlorine atom, more preferably fluorine atom and

methoxy group.

L

A




FOH HOO OO0 nJ 8 16 MAR 2004 or a salt thereof, it is desirable to use a
conpound of the following fornula 5 (wherein R6 is triisopropylsiliyIMAR26p,
tertiary butyldinethylsilyl group, triethylsilyl group or benzyl group)
or a salt thereof, a conpound of the followng formula 9 1 6 MAR 2034
(wherein R7 is triisopropylsilyl group, tertiary butyldinmethylsilyl group,
triethylsilyl group or benzyl group) or a salt thereof, or a conpound of
the following formula (wherein Re is triisopropylsilyl group, tertiary
but yl di met hylsilyl -919upy pEeebbykai iyl agrompamdbempresairp)bdr a salt

t hereof. The conpound of the invention may be in its free formor an acid
addition.salt. e e ' ddition salt include inorganic acid
salts sﬁgﬁaéé°1%§§$§ h?ggﬁgg?'sﬁﬁbggg? nitrate, hydrobrom de, hydroiodide
and phosﬁﬂ?}fﬁ?gR?Eg?Eh?8§?bg,i%%aajgyjhighetoxy—2—benzoyloxy—

9,10-[(1S)-2—(dimethylamino)ethylidenedioxy]—5,20—epoxy—
1—hydroxytax—11—en—13—yl (2R, 38) -3-(text-
butoxycarbonylamino)—3—(3-fluoro—2—pyridyl)—2—

hydroxypropionate,

or a salt thereof.

Also in the above-mentioned intermediate of the
invention, R® is dimethylaminomethyl group,
morpholinomethyl group or vinyl group, R? is hydroxyl
group which may have a protecting group and R® is an
alkoxy group having from 1 to 6 carbon atoms or a halogen
atom. In addition, the part of dotted line between the
ccition of a partial structure in the
intermediate of the invention, shown by the following

formula



acetate, nethane sul fonate, benzenesul fonate, toluenesulfonate, citrate,
mal eate, fumarate and lactate. It may also be in the formof a solwﬂyﬁqmﬁ
and exanpl es of the solvent include water, methanol, ethanol, propancl’, 10
1 b MAR 2004 butanol, acetone, acetonitrile, benzene, toluene,
tetrahydrofuran and N, N-di net hyl formam de. The conpound of the invention
can be synthesized in accordance with the nmethod reported in JP-A-9-12578,
for exanple, the following synthetic methods. In this connection, the
reaction nmay be carried out by protegting substituent groups with
protecting groups as occasion de S,. but the operating order of their

deprotection is not particularly i mtted. Synthetic Method 1: 0 (1) (3) RL
OHO (4) Boo, NH O Boo, N\HO - O H (5

means that the bond of the part may be a double bond.

In the intermediate of the invneiton, examples of
the protecting group of R! include a trialkylsilyl group,
benzyl group, a substituted benzyl group, l-ethoxyethyl
group, benzyloxycarbonyl group and 2,2,2-
trichloroethoxycarbonyl group. Preferred among them are
a trialkylsilyl group such as triisopropylsilyl group,
tertiary butyldimethylsilyl group or triethylsilyl group
and benzyl group, and particularly preferred are
triisopropylsilyl group and benzyl group.

The production intermediate of the taxol derivative
of the invention can be used by optionally selecting it
in response to the final product of interest, Forx
example, for the production of a compound of the

following formula




A conpound (3) is obtained by condensing-a conpound HO CAc OBz R, C%—I HO
OBZOAc (1) with a compound (2) in the presence of a base. Then, albMAR 2004
protecting group on the hydroxyl group of the thus obtained conpound (3)
is removed to give a conpound (4). 11 16 MAR 1006 The terminal olefin
thereof is converted into a diol wusing an oxidizing agent such as

N- et hyl nor phol i ne-N- oxide in the presence of an osm umtetraoxide

catal yst and then cl eaved oxidatively using sodi um peri odate and the like
to forman al dehyde. Thereafter reductiv reactio
correspcmdlang‘s%lh?n‘éh?§e€§r'rf*é?dléugets&ra%bt % T a %orrpoét]o#(%"g? Synt heti ¢
Method 2: Boc,NHO N' _ 0 2 OH OR6CJ—|CBZOAC(7)O9 HO OBz OAc O
\ -r"H= the following formula

(wherein R® is triisopropylsilyl group, tertiary
butyldimethylsilyl group, triethylsilyl group or benzyl

group) oxr a salt thereof, a compound of the following

formula




(5) 0 0O A conpound (7) is obtained by condensing a conpound (6) wifh
conpound (2) in the sanme manner as in 12 16 MAR 2004 Synthetic Meth @HERZMk
Then a conpound (8) can be obtained by the conversion of the term nal
olefin thereof in the sanme manner as in Synthetic Method 1. Thereafter, a
conpound (9) is obtained by reducing the olefin at the 6 and 7-positions
by the hydrogenation, and then a protecting group on the hydroxyl group is
finally renoved, thereby obtaining a conmpound (5). The starting naterials
(1) and (6) in the above Synthetic Methods 1 and 2 can be synthesized in
accor danadhenein tRe et toth sepprpelsihy I papeer 12595 12A¥s0, the conpound
(2) can be synthesized in accordance wth a known synthetic nethod for
[err] -1 anitai donebbmiisilgpogredpby taikthydstidiyd Gronurexnianzske J. Og.
Chem, 61 , 2664-2676 (1996) ) . In the above synthetic nmethods, R, R2
and R6 afangs) &efianedienthibeebdr,egei agcorpgand ref tiree dubilewiiang ons, Boc
nmeans tertiary butoxycarbonyl group, Ac neans acetyl group and Bz benzoyl
group. lggddition, the nedicanent of the invention can realize treatnent
of cancers based on its antitunor

O\ H

: 0
F O“\Hs HO \Wr

(wherein R® is triisopropylsilyl group, tertiary

O
0O

butyldimethylsilyl group, triethylsilyl group or benzyl
group) or a salt thereof.

The compound of the invention may be in its free
form or an acid addition salt. Examples of the acid
addition salt include inorganic acid salts such as
hydrochloride, sulfate, nitrate, hydrobromide,
hydroiodide and phosphate or organic acid salts such as
acetate, methane sulfonate, benzenesulfonate,
toluenesulfonate, citrate, maleate, fumarate and lactate.
1t may alsc be in the form of a seolvate, and examples of

the solvent include water, methanol, ethanol, propanol,

10



action, and exanples of the object to be treated include various Caﬂ@ﬁrﬁ
such as lung cancer, gastrointestinal cancer, ovarian cancer, uteri AR 2004
cancer, breast cancer, cancer of l|iver, cancer of head and neck, bl ood
cancer, renal cancer and testicular tunor. 13 16 MAR 2004 The conpound of
the invention can be adm nistered as various injections such as for

i ntravenous injection, intranuscular injection and subcutaneous injection,
or by various nmethods such as oral admnistration and percutaneous

adm ni stration. Anong these adm nisiyati ho | administration is
desi r abPRtRRBIM t RES fiﬁmoﬁ%% 1%%#%/5%’? eééf ?2%?§ﬁ\%ﬁich will be
described later. In the case_of oral, .ad 'nistragion, it may be any of free
conpountiebrabairofupreh apd SN TRt Y1 2 BAP 88 ng cancer-free mice, the
conmpound of the invention showed no renal toxicjty. Aggcha il;ity of the
conpound of The icowgniirsh < Bhe okmyeRFEpar &8P oRec IH HR°5H&§ cf&d by an in
vitro test which uses human liver mcrosone. In the case_of oral

adni ni skkabraRnddar ihigtie ssetived repohbedgast FBrACEsELrd® + &%
undergoes its netabolismin the digestive tract and liver and then enters
into thgxgh%qg’ WL Ut Gl onisystenthéetor denybyds .i t Iins tddwsi dered t hat

nmet abol 1sm Oof the drug in the liver exerts influence on the expression of

effiCac%g%%éé%ié“}Kkhghfé£89k3ﬁlMayibe carried out by protecting

substituent groups with protecting groups as occasion

demands, but the operating order of their deprotection is

not particularly limited.

Synthetic Method 1:

) is cbtained by condensing -a compound

A compound (3

. o = [ sA = Aela
(1) Wlth a CC}i‘ﬁpuu Ld (L} ¥ R WS )

e presen
a protecting group on the hydroxyl group of the thus

obtained compound (3) 1is removed to give a compound (4) .

11



is predicted that the conmpound of the invention and its anal ogous
conpounds undergo their netabolismby CYP3A which is an enzyne di stWWt@@
in the liver mcrosone. Thus, prediction of the netabolismby an in vitro
test wusing liver mcrosone is inportant in considering its 14 1 6 MAR 2004
clinical use in practice. It has been reported, for exanple in Pharm Tech.
Japan, 13, 17 -- 39, 1997 and J. Pharnmacol. Exp. Ther., 283, 46 - 58,
1997, that predicted values of the nmetabolismby in vitro tests using
liver mcrosone alnpst coincide with the neasured yﬁ}:geg Boi1human
clinical ThsttemmmabnalefivebbarePbstfecPRYeAVET| able For exanple from
Xenotech LLC, and neasurenent of the netabolic rate caﬂgge carried out
maki ng r eteriaRgean taxtdiez abgvagentir pars. aphBRMERBY 4PAEPRELABS Psm rate in
liver mcrosone is neasured, bioavailability of the drug can also be

cal cul at edyy, g aih NeREebieabnyal € 4d. oPhanmatekrapxpde FREALYSIB3, 46 -
58, 1997). Bioavailability is defined as the anobunt and rate of a drug

whi ch reaches t 1:C G . 3kl Bgukkead solehat pee ibdattiee aadi ni ster ed
dr ug (Pharar?acgo’ﬂPeﬁ%t;é%é ve igghgﬁg%} ug?DeveI gpn‘ent, edited by Yuichi

Sugi yama, p. 15, published by Yakuili,.di ho @&  Caseeduciiale

admi ni str&’t}i%n];l]f%egg g?ﬁ’“vﬁ%i Sg!sﬁghggéfacl)rggkl%ﬁtfil a drug enters into the

CIrCUlauigLiigfgh with the corresponding amine is carried out to

obtain a compound (5).

Synthetic Method 2:

A compound (7) is obtained by condensing a compound

(6) with a compound (2) in the same manner as in

12



such as dissolution in the gastrointestinal tract, passage througr i@ﬁ |
di gestive tract nmucous nenbrane and netabolismin the digestive t g QWd
liver. Thus, it is considered the range of variability of its final blood
concentration, nanely bioavailability, anong individuals becones large in
conparison with the case of 15 16 MAR 2004 its direct adm nistration into
circulating blood. Hellriegel et al. have exam ned bioavailability val ue
and its individual variability (CV value) on 149 articles of wvarious

drugs on the r ket r eport that there | n tiye : tion

bet ween- t REHEPEES. ”%&gﬁ?g . %ré,é%ﬁ?o‘gﬁ ?Bkog,gﬁlgéﬁgg'%’%g%ai s, it is
known that the range of variability of bipav i%abih%t¥ ﬁgnn t'gdividuals
becones |RYgéhgs comyarfine F£ bty ¥Q&ﬁ?}t?fé tRohBS*§Ral i t he case
of antitunor agents, they are admnistered nostly at around the nmaxi num
toleratedsdmeemammearéa’ﬁnaSynﬁh%ﬁ%ﬁrM%b@%@elrat%Pe§Safﬁ8Fftﬁe.'ﬁ
therapeutic range and the toxicity range draw close to each other and the
saf ety rangRpbeed e INdly abesitdd by esedocidgushei olbféones &befibcult to
use a drug having a large variability range of individual bioavailability
as an ant L MBI A8t orf¥ O NG Kpdidgesatponndantl theni avention, its

metabolic rate in human |iver mcrosone was reduced, and
protecting group on the hydroxyl group is finally
removed, thereby obtaining a compound (5).

The starting materials (1) and (6) in the above
Synthetic Methods 1 and 2 can be synthesized in
accordance with the method reported in JP-A-9-12578.
Also, the compound (2) can be synthesized in accordance
with a known synthetic method for p-lactam compound
reported by a literature (for example, see J. Org. Chem.,
61, 2664-2676 (1996)).

In the above synthetic methods, R, R? and R® are as
defined in the foregoing. Regarding the abbreviations,
Boc means tertiary butoxycarbonyl group, Ac means acetyl
group and Bz benzoyl group.

In addition, the medicament of the invention can
realize treatment of cancers based on its antitumor
action, and examples of the cbject to be treated include
various cancers such as lung cancer, gastrointestinal
cancer, ovarian cancer, uterine cancer, breast cancer,

cancer of liver, cancer of head and neck, blood cancer,

renal cancer and testicular tumor.

13



the theoretical value of bioavailability of its unchanged forn1mas]§hm?2w4
I nproved. Thus, it was predicted that the wvariability range of

bi oavail ability val ues of the unchanged conpound anong i ndivi dual s woul d be
smal | . Because of this effect, it is sufficiently possible to carry out
oral adm nistration of the conmpound of the 16 16 MAR 2004 invention from
the safety point of viewin enlarging safety range and from vi ewpoi nt of
effective drug efficacy expression. In this connection, theoretical

bi oavail ability val ue of the unchanged ¢onpound._is Lefe%ngh(gé-or nor e
more pref er afihe zampeupdref theadBVePrsAotafpri £5b S5F-F1e conpound of
the invention as oral preparations can also be predicted by a

bi oavai haliiddy {Bf¢cteetsusial aenkeys inyEeasHdemidredHeompound (B) by
the liver mcrosone of nouse and dog is slow, and its oral absorption
property jisraaisehlyr ex¢ebtesh- afd tshdcuthaeduandnjactinn alor B by the
nonkey liver mcrosone is, quick simlar to the case. of the human liver

M Cr 0SONE; . 4dhd hhSthaa8: sRER! adbsern! iadhinirsapaittiprofartdie conpound (B) in
nonkey iS:ﬁOML On the contrary, netabolismof the conpound of the

inventio%é%@t%ﬁ@o NKAY; hi @k afi ©hOSOMRdny HHdMeS iddndaiidPrdbeosase of
the moude &hd 09 Irver mcrosone. Thus, when
methods, oxal administration is desirable from the
viewpoint of achieving the effects which will be
described later. In the case of oral administration, it
may be any of free compound or salts.
When a test was carried out using cancer-free mice,
the compound of the invention showed no renal toxicity.
Applicability of the. compound of the invention as an
oral preparation can be predicted by an in vitro test
which uses human liver microsome. In the case of oral
administration, the drug dissolves in the
gastrointestinal tract, undergoes its metabolism in the
digestive tract and liver and then enters into the blocod
circulation system. Accordingly, it is considered that
metabolism of the drug in the liver exerts influence on
the expression of efficacy of the drug. Particularly, it
is predicted that the compound of the invention and its
analogous compounds undergo their metabolism by CYP3A

L

] . — _— AL o deamw P | o =l
WNR1Ch 1S an ens e Qiscrld [t 991

- T A wrmwm wns v e
il S LAV S 341

Thus, prediction of the metabolism by an in vitro test

using liver microsome is important in considering 1its

14



bi oavail ability (BA) was neasured using nonkeys for the purpose of
confirmng the oral absorption inproving effect by the inhibition $WﬂRZWL
nmetabolism it was confirmed that the oral absorption in nonkey mé
sharply inmproved by the conpound of the invention in conparison with the
conpound (B). Regarding the nethod for the preparation of pharmaceuti cal
preparations of nedicanents and antitunor 17 16 MAR 2004 agents, they can
be prepared by selecting appropriate pharnaceutical preparation in

response to its admpnistration nethod and _enpl oying.,a ysually used

pr epar aclddiddngtere ARMREJSELGR f ot isPEF Pﬁggaﬁ¥FF%ﬁﬁVﬂ'§%E%t of the

I nvention, tablets, powlers, granules and capsules can be exenplified as
the prepasaatplensit Fharml Tadhi ndspeati 88 udd. B3I éP oraM tér dosage

forms include solutions, syrups, elixirs and oily or agueous suspensions.

Aong t reErmeansll eBxpt abhetrs, aRl3sok6t FoAs, aP@Tdedihatbirxedicked case of
I njections, additives such as a stabilizer, an antiseptic and a

sol ubi | kzatican Mhethe masshelibg Bgedh edtzee tesas iusidye Yiepar ati on;
sol ution which may contain such auxiliary substances is nmade into a solid

prepar atrrli%é%?’oxﬁé CTRe SE VDTN B dbNGi thi kheMr@ASurdd cales ubed as a
phar maceut1 ca preparation which is dissolved before use.

human clinical tests. The human liver microsome 1is
available for example from Xenotech LLC, and measurement
of the metabolic rate can be carried out making reference
to the above journals.

When the drug metabolism rate in liver microsome is
measured, bicavailability of the drug can also be
calculatad. as a theoretical value (J. Pharmacol. EXp.
Ther., 283, 46 - 58, 1997). Bicavailability is defined
as the amount and rate of a drug which reaches the
systemic circulating blood, relative to the administered
drug (Pharmacokinetic Studies on Drug Development, edited
by Yuichi Sugiyama, p. 15, published by Yakuji Jiho). In
the case of oral administration, there are various
obstacles until a drug enters inteo the cirxculating bloed,
such as dissolution in the gastrointestinal tract,
passage through the digestive tract mucous membrane and
metabolism in the digestive tract and liver. Thus, it is

_ 2 A | P, B A .y e - = a " 2 e f
considerea tnac whe range Ou vVaraawliiacoy

— a de - e a1
w -’ o 43S o

blood concentration, namely bicavailability, among

individuals becomes large in comparison with the case of

15



Sol utions, suspensions and emul sions can be exenplified as the Iiquid
preparation, and additive agents such as a suspending agent and anif MAR 2004
enul sifying agent can be used when t hese pharmaceutical preparations are
prepared. The conpound of the invention can be used for the treatnent of
cancers in mamuals, particularly in hunman, and when administered to human
it is desirable to 18 16 MAR 2004 adm nister it once a day and repeat it ai
appropriate intervals. Regarding its dose, it is desirable to adm nister

it wthin the range of f bout . 0. .
1 ny to%ﬁfrﬁﬁr%ﬁEgﬂ&gh“igﬁgggfggaégtgogﬁr%% Qif pRs&ierably from about

described in detail based on the fqllo _nsu;xzcelgreainThe in;ent:o?igz of
the exarfjstidsciegak €6| fdwi havepBralireo ﬁ\ﬁ‘ﬁa\ﬁ%&%‘e‘a‘! %%g“%egﬁé P
tertiary butoxycarbonyl group, Ac nmeans acetyl grou Bz ans henzoyl
group anicksT|f8lirebdisalr vasdpbapytyi I(EV Vs, BRI RRERF 5 REOF THE
DRAWNG Fig. 1.is a graph showi ng changes with the passage -of time in the
anount ofaFRswdoiitgsf onmetef mamkerte sypec tiepe whath ot . tIBEST MEDE FOR

CARRYI NG OUT | NVENTI ON
negative correlation between them (Clin. Pharmacol.
Ther., 60, 601 - 607, 1996). That is, it is known that
the range of variability of bicavailability among
individuals becomes large as the value of biocavailability
becomes small.

In the case of antitumor agents, they are
administered mostly at around the maximum tolerated dose
in order to increase response rate, so that the
therapeutic range and the toxicity range draw close to
each other and the safety range becomes narrow as the
result. Thus, it becomes difficult to use a drug having
a large variability range of individual biocavailability
as an antitumor agent.

According to the compound of the invention, its
metabolic rate in human liver microsome was reduced, and
the theoretical value of bicavailability of its unchanged
form was also improved. Thus, it was predicted that the
variability range of biocavailability values of the
unchanged compound among indivi
Because of this effect, it is sufficiently possible to

carry out oral administration of the compound of the

16



ep O:

(Exanple 1) Hn" \ 4 1-1 = Boc. 0O N (N~, OTIPS Boc. NH O 2 H:OSq

NOOHO Step 3 O0 Boc,NH O

invention from the safety point of view in enlarging
safety range and from viewpoint of effective drug
efficacy expression. In this connection, theoretical
bicavailability value of the unchanged compound is
preferably 0.4 or more, more preferably 0.7 or more.

In addition, applicability of the compound of the
invention as oral preparations can also be predicted by a
bicavailability (BA) test using monkeys. Metabolism of
the compound (B} by the liver microsome of mouse and deg
is slow, and its oral absorption property is actually
excellent. On the other hand, its metabolism by the
monkey liver microsome is guick similar to the case of
the human liver microsome. In this case, oral absorption
property of the compound (B} in monkey is low. On the
contrary, metabolism of the compound of the invention by
the monkey liver microsome is slow similar to the case of
the mouse and dog liver microsome. Thus, when
biocavailability (BA) was measured using monkeys for the
purpose of confirming the oral absorption improving
effect by the inhibition of metabolism, it was confirmed
that the oral absorption in monkey was sharply improved

by the compound of the invention in comparison with the

Regarding the method for the preparation of

pharmaceutical preparations of medicaments and antitumor

17
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00 i OHHO OBzOAC Step 1: (1S, 2S, 3R 4S, 5R, 8R, 95, 10R, 13S) - 4- Acet oxy- 2-
benzoyl oxy- 5, 20- epoxy- | - hydr oxy-9, 10- (2- propenyl i denedi oxy)tax- 11- erl-GLB4Ry2004
(2R, 3S)-3-(tert- butoxycarbonyl am no) - 3- ( 5- met hoxy- 2- pyri dyl ) - 2-
triisopropylsilyloxypropionate A 300 ng portion of

(1S, 2S, 3R, 4S, 5R, 8R, 9S, 10R, 13S) -

4- acet oxy- 2- benzoyl oxy-5, 20- epoxy- 1, 13-di hydr oxy-9, 10- ( 2-
propenyl i denedi oxy)tax-11-ene was dissolved in 10 m of dry

tetrahydrofuran,.and the.sol ution m X i th_ O . | 'ithium
hexanetﬁ??ﬂggklgﬁﬁﬁaﬁﬁnIﬁ?(ﬁﬁ%ﬁﬁx?%ﬁ%¥a%gﬂgg*%FPoﬁ?igpggég €and stirred
for 25 mnutes. A5 nl portion of tetrah drofuran.%olution cont ai ni ng 280
ng of PhRFES?gBHHRQ%-HﬁﬁRﬂﬁﬁEﬂ?ﬂn%ﬁ)¥§§¥%9ﬁﬁtﬁ8x 5. pyridyl)-

3-triisopropylsilyloxy-2-azetidinone was added to the reaction solution at

t he sanednénpetaiatdien amethdd and xemployibRdsgi BFBA ldNd&SeSce- cool i ng for 40
m nutes. Saturated anmoni um chl ori de aqueous solution and ethyl acetate
wer e adgedpheatien esctliah. scdntngndesagar fgrost ofsdpsr anitéfugor ayers, and
the water |ayer was extracted w th ethyl acetate. The organic | ayers were
conbi nedgenvashedhy tihwatti &t pdtdsiaes angowler s|r igednwilels amdydrous 20 16

MAR 2004 sodi um sul fate. The sol vent was evaporated under a reduced

pressur gagadibhe d85Wd | deer$5i S V@S BHEI brefarations for oral
administration use. Examples of other dosage forms
include solutions, syrups, elixirs and oily or aqueous
suspensions. Among them, capsules, tablets and solutions
are desirable. In the case of injections, additives such
as a stabilizer, an antiseptic and a solubilization
assisting agent can be used in the preparation. “When a -
solution which may contain such auxiliary substances is
made into a solid preparation by freeze-drying or the
like means, it can be used as a pharmaceutical
preparation which is dissolved before use.

Solutions, suspensions and emulsions can be
exemplified as the liquid preparation, and additive
agents such as a suspending agent and an emulsifying
agent can be used when these pharmaceutical preparations
are prepared.

The compound of the invention can be used for the
treatment of cancers in mammals, particulariy in human,

and when administered to human, it is desirable to

18



by a silica gel columm chronmatography (devel oping solvent; hexane;vﬁatsh I
acetate = 5:1 (v/v)) to obtain 540 ng of the title compound. 1H N @ﬁﬁd%#
MHz, CDC13, TMs) b: 0.89 - 0.95 (21 H nm, 1.32 (3 H s), 1.33 - 1.62 (3 H,
m, 1.41 (9 H s), 1.52 (3 H s), 1.65 (3 H s), 1.82 (3 H s), 1.92 -
2.32 (3 H mM, 2.49 (3 H s), 2298 (1 H d, J =4.9 Hz), 3.85 (3 H s),
4.20 (1 H d, J =7.4 H), 4.22 (1 H d, J =6.8H), 4.32 (1 H d, J=
8.3 Hz), 4--95 (1 H s), . 521.: (1 H d, . J. =5.8Hz) , 526 - 5.29
J 2

(2 H, 5.39,.-.5.47 (3 H . ; = 5.96 - 6.0
(2 H n')rra?d%.lﬂ?l‘.st:‘frH,l%t -"%‘ﬁ?e,a Py %’?é‘%"&%dﬁ% i ;H‘?pgc', %a§e2.4, 8.8 Hz),
7.31 (1 H d, J.=8.8 Hz), 7.44 (2 H t, J =7 , 7.56 (1 H t, J =
7.8 Hz)inBexygals.y d, J = 7.8 Hz), 8.26 (1 H, = 3.0 Hz). Step 2:
(1S, 2S, 3R 4S5, 5R, 8R, 95, 10R, 139) - 4- Acet oxy- 2- .. ™

benzoyl oxy- 5, Regepeipdl ieddear 9, i0-i-99% bhalhmye | LR RIPHRYFEEX- - en-13-yI
(2R, 3S)-3-(tert- butoxycarbonyl am no) - 2- hydr oxy- 3- ( 5- nmet hoxy-2- pyridyl)
propi onavthib3@hey eogs @if drahealronpoling BGt &P ned T8/t he above step 1
was dissolved in 10 m of dry 21 16 MAR 2004 tetrahydrofuran, 1.0 m of

t et r abut ykareRabug fxeet iddeouy IMuettahd@rng urbased] ani dnp wak &hfed to the
sol ution

body surface area.

The invention is described in detail based on the
following examples. In the description of the examples,
the following abbreviations will be used. Boc means
tertiary butoxycarbonyl group, AcC means acetyl group, Bz
means benzoyl group and TIPS means triisopropylsilyl

group.

BRIEF DESCRIPTION OF THE DRAWING
Fig. 1 is a graph showing changes with the passage
of time in the amount of metabolite formed from

respective compounds.

BEST MODE FOR CARRYING OUT INVENTION

(Example 1)

Boc 0
' =
4 g ¢
Noe™ 7 Q0
070 L) OTIPS
S Boc.

—_——
=N s -

NH O v
o = ~ T O H - Ste 2
HO' WO Step 1 W : Home P
0 ,

HO 0BzOAC TIPS HO OBz
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under

purified by a silica -gel

I ce-cooling and then the m xture was stirred at the sane te
for 30 mnutes. Water and ethyl acetate were added to the reactio
solution to carry out separation of layers, and the water |ayer was
extracted wth ethyl acetate. The organic | ayers were conbi ned,

w th saturated sodi um bi carbonate aqueous solution and saturated
that order and then dried using anhydrous sodiumsulfate. The sol
evaporated under a redu;?d pressure and the resulting residyé was

hexane:

1H NWVR (400 MHz, CDC13,

H, s)
s)
H, d,
J =8
s)
5.46
H, d,
7.22

col um chromat ography (devel opi nghsofve
d& (v/v)) to obtain 410 ng of thgftltle

ethyl acetate =j
) 8:

1. 26 (3 H s), 1.43 (9cH 0s) ,

1 .68 1. 91 , 1.64 (3 H, s)

04 - 2] ~2.37 (1 H RjSne. 84

= ;8. 'AC , 4t&8 61 H  _d

Hg)Y 2. 3%H 1 HHOd,0Bz 8.3 Hz) , 4.7
92 (1 H, br s), 523 (1L H d, J=5&), &

H, d, J =10 .3 Hz) , 550 0.1. nJu, 11 Yh

Ste Zleﬁ ]:Széﬁgggzilg 08, 6%, 95, Tor, 13@.)0%-(Acetoxy 1jke, J

benzoyloxy-5,20-epoxy-l1-hydroxy-9,10-(2-
propenylidenedioxy)tax-l1l-en-13-yl (2R,35)-3-(tert-
butoxycarbonylamino)-3- (5-methoxy-2-pyridyl} -2~
triisopropylsilyloxypropionate

A 300 mg pertion of (1S,2S,3R,4S,5R,BR,9S,10R,135)~
4-acetoxy-2-benzoyloxy-5,20-epoxy-1,13-dihydroxy-9,10-(2-
propenylidenedioxy)tax-1ll-ene was dissolved in 10 ml of
dry tetrahydrofuran, and the solution was mixed with 0.63
ml of lithium hexamethyldisilazide (1 M tetrahydrofuran
solution) at -60°C and stirred for 25 minutes. A 5 ml
portion of tetrahydrofuran solution containing 280 mg of
(3R, 48) -1- (tert-butoxycarbonyl)-4- (5-methoxy-2-pyridyl) -
3-triisopropylsilyloxy-2-azetidinone was added to the
reaction solution at the same temperature, and the
mixture was stirred ﬁnder ice-cooling for 40 minutes.
Saturated ammonium chloride aqueous solution and ethyl
acetate were added to the reaction solution to carry out
separation of layers, and the water layer was extracted
with ethyl acetate. The organic layers were combined,

washed with saturated brine and then dried with anhydrous

20
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washed
brine in
vent was
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conpound.
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16 MAR 2004 8.8 Hz) , 7.34 (1 H d, J = Hz) , 7.47 (2 H t, J =17.8

Hz), 7.60 (1 H t, J =7.8 Hz), 813(2 dJ-78Hz),822 1“5?181”[&]"
= 2.4 Hz) . Step 3: (1S, 2S,3R 4S, 5R 8R, 98 10R, 13S) - 4- Acet oxy- 2-
benzoyl oxy- 5, 20- epoxy- | - hydroxy-9, 3. 0-[ (19S) - 2 (mor phol i no)

et hyl.i denedi oxyl tax- Il--en-13-yl (2R, 3S) -3-
(tert-butoxycarbonyl am no) - 2- hydr oxy- 3- (5- met hoxy-2- pyridyl)propionate A
400 ny portion of the conpound obtained in the above step 2 was dissol ved
in 5 mM of tetrahydrofuran

t he sol ution 5 m of
acet one sBlimm cfulfmier, Bhe ﬁﬁgv %oyﬁslﬁvﬂﬁﬁﬁgﬁéﬁeanéﬂ% ng:. o N
met hyl nor phol i ne- N—OXIde and stirred at roomtenperature d5 hour s.
Et hyl aceidtesdrpressusedanth theodgistdttdndy S diait |%‘}Fi7£’ree added to
the reaction solution to carry out separation of Iayers and the water
layer wasy @XﬁiB&&sdgaﬂtboeuhylchmamﬂﬁwgfﬁnbymkﬁﬂﬁﬁ:QE@QQS were conbi ned,
washed with saturated sodi um bi carbonate aqueous sol ution and saturated

brine indNiner debxaRe: g dideadh te t=h Sarthyr/ous) stodlidotainf @, The
sol vent was evaporated under a reduced pressure, the resulting residue

was dlssolw;g Fklg Bﬁ%&@%ﬁQrofuran and then the solution was m xed
with 5m™df ano wat er and 990 ng of sodi um net aperi odate and

stirred ﬁgqn&gopaégqyﬁg?tgﬁelgprTﬁsp bours. Ethyl acetate and water 23
0.89 - 0.95 (21 H, m)}, 1.32 (3 H, s), 1.33 - 1.62 (3 H,
m), 1.41 (9 H, s), 1.52 (3 H, s), 1.65 (3 H, s}, 1.82 (3
B, s), 1.92 - 2.32 (3 H, m), 2.49 (3 H, s), 2.98 (1 H, 4,
J = 4.9 Hz), 3.85 (3 H, s), 4.20 (1 H, 4, J = 7.4 Bz),
4.22 (1L H, d, J = 6.8 Hz), 4.32 (L B, d, J = 8.3 Hz),
.4:95 (1 H, s}, .5.21.(1L B, 4, J = 5.8 Hz), 5.26 - 5.29 (2
H, m), 5.39 - 5.47 (3 H, m), 5.57 (1 H, 4, I = 17.6 Hz),
5 96 - 6.02 (2 H, m), 6.11 {1 H, t-like, J = 8.3 Hz},

7.15 (1 H, dd, J = 2.4, 8.8 Hz), 7.31 (1 H, 4, J = 8.8

!
-3
w

Hz), 7.44 (2 H, t, 3 = 7.8 Hz), 7.56 (1 H, t, J
Hz), 8.13 (2 H, 4, J = 7.8 Hz), 8.26 (1 H, 4, J = 3.0

Hz) .
Step 2: (IS,ZS,3R,4S,5R,8R,95,10R,1BS)-4-Acetoxy—2—
benzoyloxy*S,20—epoxy—1—hydroxy-9,10—(2—
propenylidenedioxy)tax—ll—en-la—yl {2R,38)-3-(tert-
butoxycarbonylamino)-2-hydroxy-3—(5—methoxy—2—
pyridyl)propionate

A 530 mg portion of the compound obtained in the

above step 1 was dissolved in 10 ml of dry

21



16 MAR 2004 were added to the reaction solution to carry out separation of
| ayers, and the water layer was extracted w th ethyl acetate. The drigéan 2804
| ayers were conbined, washed with saturated brine and then dried with
anhydrous sodium sulfate. The solvent was evaporated under a reduced
pressure, the resulting residue was dissolved in 30 m of ethanol and then
the solution was mxed with 0.2 m of norpholine, 0.13 m of acetic acid
and 140 ng of sodi um cyanoborohydride and stirred at roomtenperature for

1 hour. Saturated sodi um bi carhonate ueous . solution,_ £thyl acetate and
wat er weketrabedresurpe . ﬁeé’ct“}]orf’é&%%%?%%W?V%tfg%%%lr%%i on of

| ayers, and the water |ayer was extracted with ethyl acetate, The organic
| ayers welld tehbahgdrofasiaed sglvtisnlurtaerdietheto oMLt FRBEPRd with
anhydrous sodi um sul fate. The solvent was evaporated under a reduced
pressur ensaért hee-cesllinigngrdsilae tias puridieddy stirredaagerheol um
chromat ogr aphy (devel opi ng sol vent; chloroform nethanol 50:1 (v/v)) to

obt ai N 220 00+ @hpbha third & HOMP Uithutdl t imgrani mta 6Byl 46¢Eater NVR (400
MHz, CDC13, TMB) 8: 1.27 (3 H s) , 1.43 (9 H s) , 1 .48 (3 H s) , 1.60

3 H ... " A 9 1do A koxn a~~ 2 .3 1 - A
.(3f] 0 H,"eﬁ% %“aﬁl.‘l"&%&t & %s%‘i‘,t{z?'%ss{%l?%%@(4 %Qmﬁ,{ STl (L H dd 3=

> 4 13'§eggkht§oﬁgo f&yé¥%,Jaﬁastﬁg &gtérkgéyeg4was extracted

with ethyl acetate. The organic layers were combined,
washed with saturated sodium bicarbonate aqueous solution
and saturated brine in that ordex and then dried using
anhydrous sodium sulfate. The solvent was evaporated
under a reduced pressure and the resulting residue was
purified by a silica gel column chromatography
(developing soclvent; hexane:ethyl acetate = 1:1 (v/v)) to
obtain 410 mg of the title compound.

lH-NMR (400 MHz, CDCl;, TMS) J:

1.26 (3 H, s), 1.43 (2 H, s), 1.50 (3 K, s), 1.60 - 1.91
(3 H, m}), 1.64 (3 H, s), 1.74 (3 H, s), 1.91 (1 H, s},
2.04 - 2.16 (2 H, m), 2.32 - 2.37 (1 H, m), 2.34 (3 H,
s), 2.93 (1 H, 4, J =05.3 Hz), 3.85 (3 K, s), 4.18 (1 H,
d, J=7.3 Hz), 4.22 (1 H, 4, J = 8.3 Hz), 4.33 (1 H, d,
J = 8.3 Hz), 4.79 (1 H, br s), 4.85 (1 B, br s), 4.92 (1
H, br s), 5.23 (1 H, 4, J = 5.8 Hz), 5.29 - 5.30 (2 H,

-— - -

2 - - » - - - ~ ] v . ) = a7 1
m), 5.46 {4 0, Q, v = 10.3 nZ), .58 (1 n, a, v 17 .4

(85

Hz), 5.90 (1 H, d, J = 9.7 Hz), 5.96 - 6.03 (2 H, m),

6.09 (1 H, t-1like, J = 8.4 Hz), 7.22 (1 H, dd, J = 2.4,

22



S MAR 2Z 2.93 (1 H, d

1 , J=53H), 375 (4 H t, J =409 H), 38
H s), 4.12 (1 H d, J =7.3 H), 421 (1 H d, J =8.3 H), £f33 (ﬂ%H&édmm
J=83H), 476 (LH brs), 485 (LH hrs), 492 (1H s), 504 (1H
t, ] =46 H), 523 (L H d J=6.9H), 529 (1L H d J =288 H) ’
5.90 (L H d, J=93H), 598 (1 H d J=49H) . 6.08(1LH t-like, J
=83 H) , 7.22 (1 H dd, J 2. 9 88 H), 7.34 (L H d, J =288 H), 7. 47
gzzg,,ltH Jd: 3.8 ;Eé’kéjGOEfl H, ti J=7.8H), 813 (2 H d, J 7.8 H),
. i = 2, . e ta Si r :
62, 87, $18 Ab, R34 48 o2 “C8 40 B ﬁ,'(&oﬁHG'Z!\g‘gl'S'%Ekan{)lcg' 2) -
Boc. 0 Boc, NHO N C OHN JI LN 0.-\ §g|Ps’ a
Hz), 7.60 (1 H, £, J =77.8 Hz), 8.13 (2 H, d,7J = 7.8

Hz), 8.22 (1 H, d, J = 2.4 Hz).
Step 3: (IS,ZS,BR,AS,SR,BR,95,10R,13S)—4—Acetoxy—2-
benzoyloxy—s,20-epoxy-1-hydroxy—9,10-[(18)-2—
(morpholino)ethylidenedioxy]tax-ll—en—lB—yl (2R, 38)-3-
(tert-butoxycarbonylamino)—2—hydroxy-3—(5—methoxy-2—
pyridyl)propionate

A 400 mg portion of the compound obtained in the
above step 2 was dissolved in 5 ml of tetrahydrofuran,
and the solution was mixed with 5 ml of acetone, 5 ml of
water, 5.9.mg of osmium tetroxide and 270 mg. of N-
methylmorpholine-N-oxide and stirred at room temperature
for 4.5 hours. Ethyl acetate and 10% sodium thiosulfate
aqueous solution were added to the reaction solution to
carry out separation of layers, and the water layer was
extracted with ethyl acetate. The organic layers were
combined, washed with saturated sodium bicarbonate
aqueous solution and saturated brine in that order and
then dried with anhydrous sodium sulfate. The solvent
was evaporated under a reduced pressure, the resulting
residue was dissolved in 5 ml of tetrahydrofuran and then

the solution was mixed th Em

with ml of methancl, 5 ml of

water and 990 mg of sodium metaperiodate and stirred at

room temperature for 1.5 hours. Ethyl acetate and water
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O Step 1 Bac NHO NOOC OIlIPS HO O Step 3 0 Step 2 0 25 16 MAR 2004 Step
1. (1S, 2S, 3R 4S, 5R, 8R, 9S, 10R, 13S) - 4- Acet oxy- 2- ]GI%RZWL
benzoyl oxy- 5, 20- epoxy- 1- hydr oxy-9, 10- (2- propenyli denedi oxy)tax-11-en-13-y
(2R, 3S)-3-(tert- butoxycarbonyl am no)- 3-(5-chl oro-2--pyridyl)-2-
triisopropylsilyloxypropionate The title conpound was obtai ned by repeating
the sanme procedure of the step 1 of Exanple 1, except that

(3R, 4S)-1-(tert-butoxycarbonyl)-4-(5-chl oro-2-pyridyl)-3-
triisopropylsilyloxy-2-azetidinone was used instead of

(3R, 4S) -wekq taddedutex e FaaAbion (lnttixyt2-RFFayPy £
3-triisopropylsilyloxy-2-azetidinone. 1 H NWR (400 "WMHz, CDCl3, TMS) 5:
0.87 - G<phxatien of, lhyt®s, BreD the Matgs ladr (a$ ext¥acted 41 (9 H

s) , 1.52 (3 H s), 1.65 (3 H s), 1.82(3 H s), 1.72 -- 2.05 (2 H,

M, 2.24itR.88h{2 HceBatel. 4&he organic layers were combined,

washed with saturated brine and then dried with anhydrous
sodium sulfate. The solvent was evaporated under a
reduced pressure, the resulting residue was dissolved in
30 ml of ethanol and then the solution was mixed with 0.2
ml of morpholine, 0.13 ml of acetic acid and 140 mg of
sodium cyanoborohydride and stirred at room temperature
for 1 hour. Saturated sodium bicarbonate aqueous
solution, ethyl acetate and water were added to the
reaction solution to carry out separation of layers, and
the water‘layer was extracted with ethyl acetate. The
organic layers were combined, washed with saturated brine
and then dried with anhydrous sodium sulfate. The
solvent was evaporated under a reduced pressure and the
resulting residue was purified by a silica gel column
chromatography (developing sclvent; chloroform:methanol =
50:1 (v/v)) tco cbtain 220 mg of the title compound.
Melting point: 160 - 161°C

lH-NMR (400 MHz, CDCl,, TMS) &:

1.27 (3 H, s), 1.43 (9 H, s), 1.48 (3 H, s), 1.60 (3 H,

7

L

I .Y n " ) o i1
H - 2.12 Vo n, iy, 2.31 - 2.38 [

~ PR =1 1 0
£ \> R, 8}, 4.io

— % -1
), 1.

H, m), 2.34 (3 K, s), 2.58 - 2.68 (4 H, m), 2.71 (1 H,

dd, J = 5.4, 13.2 Hz), 2 79 (1 H, d4d, J = 3.9, 13.2 Hz),
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3H s), 2297 (1 H d, J=
7.8 Hz), 4.95 (1 H, s), 5. d =
.42 - 5.47 (3 H m , 5.58 (1 ,J = 17,
.11 (1 H t, J =8.8 H), 7.38 ( d, J =
.3 Hz), 7.57 (1L H t, J =7.3 H), 7.65 (1
.13 (2H d, J =73 H), 853 (1H d J
(1S, 2S, 3R 4S, 5R, 8R, 9S, 10R, 13S) - 4- Acet oxy- 2-

benzoyl oxy-5, 20- epoxy-1 - hydr oxy-9, 10- 6 R+200

pr openyRi-deheltd dky )4 ax? lrl-gngl%?bi ?2%3%?-%-’(?2 v 1.9 w2,

but oxycar bonyl ar ni no) - 3- (5-chl oro-2-pyridyl )- 2- . hydrgxypropi onate; The title
conmpound® \&fs Gbtii ned, by- Ear filg ‘éut‘ytﬁe*éaﬁﬁ)prgcgﬁuﬁ% 21:" t eeﬂstep 2 of
Exanpl e 1, except that the conmpound obtained in_the abov%qstsgp | was used
as the =ma e3imd), 4-NVR(14B0 dHzJ €DB13, BFip) 48761 (36B3bl %), 1.22 -
1.65 (2 H m, 1.43 (9 H s), .49 (3 H s), 1.64 (3 H s), 1.74 (3 H 5s),
1.75 - 2 Q% (& Hi, ¥ s)2 8092 2138, (8)H, 5npP4, (2-83 (3 M =<)4-62.94 (1 H,
d, J =4.9Hz) , .4,18 (114, d, J.=.5...3 Hz) . 4.22 (1 H. d, J= 8.3
Hz), 4.%?2)(1 g—l_,2§j, (Y &§,8a3 bizy, 6496fz(] B.20br () B, 4,97 288 m, 5 24 (1
H d, J=63H) 530 (1H d J =6.8H), 536 (1LH d J =9.3 Hz),
5.46 (14}y di5doF (1 1, 4, g =9.3 Hz), 5.98 (1 H, &, J=4.9

5.4 Hz
2 1

, 4.19 - 4.23 (2 H m, 4.33 (1L H d, J
1(1H,

, .8 Hz), 5.27 - 5.31 ( !
Hz) , 5.96 - 6.04 (2P&fm%§ﬂ{

3 H), 7.44 (2 H t, | =

, dd, J = 8.3 Hz, 2.5 Hz),

2.5 Hz) . Step 2:

I T o1u

(
5
6
7
8

Hz), 6.08 (1 H, t-like, J = 8.3 Hz), 7.22 (1 H, dd, J =
2.9, 8.8 Hz), 7.34 (1 H, d, J = 8.8 Hz), 7.47 {2 H, t, J
= 7.8 Hz), 7.60 (L H, t, J = 7.8 Hz), 8.13 (2 B, 4, J =
7.8 Hz), B8.22 (1 H, d, J = 2.9 Hz).
Elemental analysis (for CagHesN3015)

caled.:; C, 62.87; H, 7.00; N, 4.49

Found : C, 62.66; H, 7.08; N, 4.28

(Example 2)
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10.5 Hz) , 5.58 (1 H, d, J =17.5 Hz) , 5.87 (1 H d, J = 9.3 Hz), 5.96 -
6.05 (2 H m , 6.11 (1 H t, J =7.8H) , 7.39 (1 H d, stsgzﬁ) R 2004
7.47 (2 H t, J=7.3H), 7.60 (1 H t, J=7.3H), 7.69 (1 H W‘
8.3 Hz, 2.4 Hz), 8.12 (2 H d, J =7.3 Hz), 8.51 (1 H, d,J:24

Step 3: (1S, 2S, 3R 4S, 5R, 8R, 9S, 10R, 13S) - 4- Acet oxy- 2-

benzoyl oxy- 5, 20- epoxy- 1| - hydr oxy-9, 10- ((1S) - 2-

(nor phol i no) et hyl i denedi oxy] t ax-11-en-13-y1l (2R, 35)-3 27 16 MAR 2004
(tert-butoxycarbonyl am no) - 3- (5-chl oro-2-pyridyl)-2- hydroxypropi onate The
title coput: wisSoRsaBRedShyRe AR, WShd 08utl 3e 4 Furtprseddure of the step
3 of Exanple 1, except that the conpound obtained in the above step 2 was
used as BdrozoyBéRYyEBl, 20Mepbbikipe 1pbiyidroxid® 1 0E5CC [err] H NVR (400 MHz,

CDC13, TM5) S: 1.26 (3 H s) , 1.20- 1.72 (2 H, m , 1. 43 (9 H 5s) 1

.48 (3 i Hhe : , R, BIA5-3- 2 H, 2.33
(3 H (Sﬁ?é%yhéénéé B ﬁ?)ta:x 11.7—3-;n(~13Hy15)(2R ]357) 5&%‘(2 (iH n?j e

d
oy, %Smaiwafﬁgn&*a“zng‘?m AR a’%ﬂy_ﬁ’f% ) a2 (1 K
; Og ?1HZ,:Lnfgoglzfelgxl&lﬁ;}wlrgrﬁlef g 5? (L H brs), 491 (2H m,
The title compound was obtained by repeating the

same procedure of the step 1 of Example 1, except that

(BR,AS)—1—(tert—butoxycarbonyl)—4—(5—chloro—2—pyridyl)—3—

triisopropylsilyloxy-2-azetidinone was used instead of

(3R,48)~1—(tert—butoxycarbonyl)-4—(5—methoxy—2—pyridyl)-

3-triisopropylsilyloxy-2~azetidinone.

‘g-NMR (400 MHz, CDCl;, TMS) 35:

0.87 - 0.94 (21 H, m), 1.18 - 1.69 (2 H, m), 1.31 (3 H,

s), 1.41 (9 H, s), 1.52 (3 H, s), 1.65 (3 H, s), 1.82 (3

H, s}, 1.72 - 2.05 (2 H, m), 2.24 - 2.34 (2 H, m), 2.48

(3 H, s), 2.97 (1 8, d, J=25.4 Hz), 4.19 - 4.23 (2 K,

m), 4.33 (1 H, d, J = 7.8 Hz), 4.95 (1 H, s), 5.21 (1 H,

d, 3 =5.8 Hz), 5.27 - 5.31 (2 H, m), 5.42 - 5.47 (3 H,

m), 5.58 (1 H, d, J = 17.5 HBz), 5.96 - 6.04 (2 H, m),

6.11 (1 H, t, J

8.8 Hz), 7.38 (1 H, 4, J = 8.3 Hz},
7.44 (2 H, t, 3 ="7.3 Bz), 7.57 (L H, t, J=7.3 Hz),
7.65 (1 H, dd, J = 8.3 Hz, 2.5 Hz), B8.13 (2 B, 4, J = 7.3
Hz), 8.53 (1 H, d, J = 2.5 Hz).

Step 2: (15,28,3R,4S,5R,8R,95,10R,135)—4—Acetoxy—2-

benzoyloxy-5,20-epoxy-l1~hydroxy-9,10-(2-
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35 (1 H d, J=9.3H
J =28

5.87 (L H d, J 9.8 H), 5.99
Hz) 7.(39(1 H d, J —) '3 Hz) (7 %R(@”’-
7.3

S )
Hz), 6.10 (1 H, t, .0
= Hz)769(1Hde 8.3 Hz,

: 7.3 Hz) 7.60 (1 H t, J =
.4 Hz) , 8.12 (2 H d, J =7.3 H) , 85

anal ysis (for C48H62C1N3014 - H20) Calcd.: C, 60.15; H 6.73; N, 4.38; d,
3.70 Found : C, 60.15; H, 6.74; N, 4.20; CI, 3.63 28 16 MAR 2004 (Exanple

3) UF OrlPS BOC-NH O N‘ H~ O Step 2 O Step 1 F1 OIPS HO OBzOACr OO
BOC NH 0 NYC! D HO OBz UAC

(15, 25, mwmeﬂegsdiemiﬁ)“'&1A8é’t‘&>?yy ' R 35) -3- (tert-

0(1H d J = 2.5 Hz). Elerrental

butoxycarbonylamino)—3—(5-chloro—2-pyridyl)—2—
hydroxypropionate

The title compound was obtained by carrying out the
same procedure of the step 2 of Example 1, except that
the compound obtained in the above step 1 was used as the
material.
H-NMR (400 MHz, CDCl;, TMS) d:
1.26 (3 H, s), 1.22 - 1.65 (2 H, m), 1.43 (9 H, s), 1.49
(3 H, s}, 1.64 (3 H, s), 1.74 (3 H, s), 1.75 - 2.09 (2 H,
m), 2.30 - 2.39 (2 H, m), 2.33 (3 H, s), 2.94 (1 H, 4, J
= 4.9 Hz), 4.18 (1 B, &, J.= 5.3 Hz), 4.22 (1 H,.d4, T =
8.3 Hz), 4.32 (1L H, d, J = 8.3 Hz), 4.61 (1 H, br s},
4.92 (2 H, m), 5.24 (1 H, d, J = 6.3 Hz), 5.30 (1 B, d, J
- 6.8 Hz), 5.36 (1 H, 4, J = 9.3 Hz), 5.46 (1 B, a, J=
10.5 Hz), 5.58 (1 H, d, J = 17.5 Hz), 5.87 (LB, d, J=
9.3 Hz), 5.96 - 6.05 (2 H, m), 6.11 (1 H, t, J= 7.8 Hz),
7.39 (LH, d, J=8.3 Hz), 7.47 (2 H, t, J = 7.3 Hz),
7.60 (1 H, t, J=7.3 Hz), 7.69 (1 H, d4d, J = 8.3 Hz, 2.4
Hz), 8.12 (2 H, 4, J = 7.3 Hz), 8.51 (1 H, d, J = 2.4
Hz) .
Step 3: (15,28,3R,45,5R,8R,93,10R,13$)—4—Acetoxy—2-
benzoyloxy-s,20-epoxy—1—hydroxy—9,10 Liis) -2~

(morpholino)ethylidenedioxy]tax—ll-en-lB-yl (2R, 3S8) -3~
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benzoyl oxy-5, 20- epoxy-| - hydr oxy-9, 10- (2- propenyl i denedi oxy)tax-11-en-13-yl
(2R, 3S)-3-(tert- butoxycarbonyl am no)-3-(5-fluoro-2-pyridyl)-2-
triisopropylsilyloxypropionate The title conpound was obtai ned by chb MR Al
out the sanme procedure of the step 1 of Exanple 1, except that

(3R, 4S)-1-(tent-butoxycarbonyl)-4-(5-fl uoro-2-pyridyl)-3-
triisopropyl silyl oxy-2-azetidi none was used i nstead of

(3R, 4S)-1-(tert-butoxycarbonyl)-4-(5-met hoxy-2-pyridyl) -

3-triisopropyl.silvloxy-2-azetidinong. ,ci_ ( f;LQB, TVB) S: 0. 87
0 o4 (BEREBYT ’i¥‘é%ﬂ-%°&¥%"“gé‘°ﬁ|, e ?1‘?%6(’342%%‘}\%2‘” T 41 (9 H s), 1.52
(3H s), 165(3H s) 1.82(3000step 329 16 MR 2004 H s), 1.75 -
2.07 (2WNAngxyBroRionst8y (2 H n), 2.49 (3 H, s), 2.97 (1 H d, J=5.4
Hz), 4.19 - 4.23 (2 H nm, 433 (1 H d, J=8H), 496 (1L H s), 521 (1
H ' d, J = 5.Theititbeogompgugd pasHobfpingd by asrmying |guiyther g (1
d, J =17.5 Hz), 5.96 - 6.04 (2 H m, 6.12 (1 H t, J =8 Hz), 7.36 -
7.47 (4 ddman)prdcédufé Hif thel step7 33 oz Exagple (2 Hexeerly that3 Hz), 8.43
(1H d J =24 H). Step 2: (1S, 2S, 3R 4S, 5R, 8R, 9S, 10R, 13S) - 4- Acet oxy- 2-
benzoyl e dflpsardyobthydedXind theOapdve step 2 was used as the

material.

Melting point: 146 - 150°C

'H-NMR (400 MHz, CDCl;, TMS) &:

1.26 (3 H, s), 1.20 - 1.72 (2 H, m), 1.43 (8 B, s), 1.48

(3 H, s), 1.63 (3 H, s), 1.73 (3 H, s), 1.75 - 2.03 (2 H,

m), 2.33 (3 H, s), 2.30 - 2.38 (2 H, m), 2.59 - 2.69 (4

H, m), 2.72 (1- B, dd, J = 5.4, 13.2 Hz), 2.79-(1 H, ad, J

= 3.9, 13.2 Hz), 2.92 (1 H, 4, J = 4.9 Hz), 3.74 (4 H, t,

J=4.9 Hz), 4.12 (1 H, d, J = 7.9 Hz), 4.22 (1L K, 4, J =

8.8 Hz), 4.32 (L H, d, J = 8.8 Hz), 4.59 (1 H, br s),

4.91 (2 H, m), 5.05 (1 H, t, J = 4.4 Hz), 5.24 (1 B, 4, J

- 6.8 Hz), 5.35 (1 H, &, J = 9.3 Hz), 5.87 (1 H, 4, J =

9.8 Hz), 5.99 (1 H, 4, J = 4.9 Hz), 6.10 (L H, t, J=8.0

Hz), 7.39 (1 H, d, J = 8.3 Hz), 7.47 (2 H, t, 3 =7.3

Hz), 7.60 (1 H, t, J = 7.3 Hz), 7.69 (1 H, dd, J = 8.3

Hz, 2.4 Hz), 8.12 (2 H, &, J = 7.3 Hz), 8.50 (L H, 4, J =

2.5 Hz).

Elemental analysis {for C;gHeCiN3014-H20)

Calcd.: C, 60.15; H, 6.73; N, 4.38; C1, 3.70

Found : C, 60.15; H, 6.74; N, 4.20; C1, 3.63
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propenyl i denedi oxy)tax-11-en-13-yl (2R, 3S)-3-(tert- butoxycarboryl am no)
-3- (5-fluoro-2-pyridyl) -2- hydroxypropionate The title conpound Vﬁz 2004
obtained by carrying out the sane procedure of the step 2 of Exanp Mbﬁ
except that the conpound obtained in the above step 1 was used as the
material. 1H NVR (400 MHz, CDC13, TW™Ms) 1.27 (3 H s) , 1. 20 - 1.68 (2 H,
m , 1 .44 (9 H, s) , 1.49 (3 H s), 1.64 (3 H s), 1.74 (3 H s),

1.75 - 2.05 (2 H, ), 2.30 - 2. 39 (2H m, 2.34 (3 H s), 2293 (L H d, J
4.9 Hz), 4.18 ﬁé y 6.8 Hz), 4.23 (1 H d, J = S 3 H) , 4.33 (1
H d, 3‘E%?%P Y 4 62 (1H ti, ] =25 H), 490 - 4.92 (2 H ), 5. 24
(1H d J =5, 8 Hz), 5.30 (1L H d, J=6.8H), 537 (1LH d J =023
Hz), 30 16 NAR 2664 5.46 (1 H d, J = 10.2 Hz), 5.58 (1 H d, J = 17 ),
5.90 (1 H d, J.=10 2 Hr)E O%N 6.05 (2 H, n),tygio (1H t, J=78
Hz), 7.40 - 7.46 (4 H, m), (1H t, J=7.3)0812(2H d J =713
H), 8.41 (14ts) . Step|§ “(1§,2553R, 4S, 5R 8 139) - 4- Acet oxy- - 2-
benzoyl oxy-5, 3 poxy-l - oxy- 9, 10- [ BaS) 20 : m-
et hyl i denedj4 1-En-1 3- yl (2R 3R) =3- ._ S0 -—t-——;

- i i D-: Step
(tert-buto nogtgp(ﬁ quc;rJqﬁ\jﬂ)%r:lep <0 !

Step 1: (IS,ZS,BR,45,5R,8R,95,10R,13S)—4—Acetoxy—2—
benzoyloxy-5,20-epoxy~1-hydroxy-9,10-(2-
propenylidenedioxy) tax-11l-en-13-yl (2R, 38)-3- (tert-~
butoxycarbonylamino)—3-(5—f1uoro—2—pyridy1)&2—
triisopropylsilyloxypropionate

The title compound was obtained by carrying out the
same procedure of the step 1 of Example 1, except that
(3R,QS)-1—(tert-butoxycarbonyl)—4—(5-fluoro—2—pyridyl)—3—
triisopropylsilyloxy~2-azetidinone was used instead of
(3R,4S)-1—(tert—butoxycarbonyl)*4—(5—methoxy—2—pyridyl)-
3-triisopropylsilyloxy-2-azetidinocne.
‘H-NMR (400 MHz, CDCl;, TMS) &:
0.87 - 0.94 (21 K, m), 1.20 - 1.70 (2 H, m}, 1.31 (3 H,

s), 1.41 (9 H, s), 1.52 (3 4, s), 1.65 (3 H, s), 1.82 (3
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hydr oxypr opi onate The title conpound was obtained by carrying out the sane
procedure of the step 3 of Exanple 1, except that the conpound obt aé’ﬁeﬁ’AR' 704
t he above step 2 was used as the material. Melting point: 148 - 152

1H NVR (400 MHz, CDC13, TMB) 8: 1.26 (3 H s), 1.20 - 1.69 (2 H m, 1.43
(9 H s), 1.48 (3 H s), 1.62 (3 H s), 1.72 (3 H s) , 1.75 - 2.02 (2 H,

m, 2.33 (3 H_s), 2.30 - 2.39(2 H o m, 259- 2 69 (4 H ), 2.71 (1 H,
dd, J = 5.4, 13.2 H), 2 79 (LH dd, J =3. 9, 13.2 Hz), 2.92 ( 1 H d,
J=4.9H, 3.74 ( 15 0@ H), 4.22
(1 H, d,H'JI_‘iS) 813_7’?& 2 032‘?1 By, g 932k - zik%z(%fé'd 2 br'css) D teel.
4.92 (2 H ), 5.04 i =4.9 H 6,8 Hz), 5.36
(1 H,(d(3J H_-n?g'%)s ) 75%93(:1% J g 53Hﬁ) 558 ﬁz)l]g £2(3i ﬁ N L 4.9

Hz), 6.09 (1 H t, 31 16 MAR 2004 J = 0 Hz), - 49 (3 H m, 7.60
(1 H tm) 2733 H)H, 746001=H8t H2biz) 48 (I ﬁ:s)s)rElfbw?e]nt% Bnafysis (for
CO6H62FN3014 - H20O) Calcd.: C, 61.19; H 6.85; N, 4.46; F, 2.02 Found : C
61. 16; K =6.859% Hk)4.3627Fr 2.68 (2 H, m), 5.43 - 5.49 (3 H, m),
5.58 (1 H, 4, J = 17.5 Hz), 5.96 - 6.04 (2 H, m}, 6.12 (1
" H, t, J = 8 Hz), 7.36 - 7.47 (4 B, m), 7.57 (1 H, %, J =
7.3 Hz), 8.13 (2 H, d, J = 7.3 Hz), 8.43 (1 H, 4, J = 2.4
Hz) .
Step 2: (1S,2$,3R,4S,5R,BR,QS,10R,13S)—4—Acetoxy—2-
benzoyloxy-5,20-epoxy-1-hydroxy-9,10-(2-
propenylidenedioxy) tax-1l-en-13-yl (2R, 38)-3- (tert-
butoxycarbonylamino)~3—(S—fluoro"Z—pyridyl)—2—
hydroxypropionate
The title compound was cbtained by carrying out the
same procedure of the step 2 of Example 1, except that
the compound obtained in the above step 1 was used as the
material.
lH-NMR (400 MH=z, CDCl,;, TMS) &:
1.27 (3 H, s), 1.20 - 1.68 (2 H, m), 1.44 (9 H, s), 1.49

(3 H, s), 1.64 (3 H, s), 1.74 (3 B, s), 1.75 - 2.05 (2 H,

m), 2.30 - 2.39 (2 H, m), 2.34 (3 H, s), 2.93 (L ¥, d, J

= 4.9 Hz), 4.18 (1 H, d, J = 6.8 Hz), 4.23 (1 H, 4, J =

u!
Q.
Cy
"
(¥
on

.3 Hz), 4.62 (1

[=a]

8.3 Hz), 4.33 (1 H, d, J =

J

]
un
@
=]
N
St

Hz), 4.90 - 4.92 (2 H, m), 5.24 (1 H, d

~

|
0
W
wm
N
Sy

5.30 (1 H, d, J=6.8Hz), 5.37 (1 H, d, J



(Exanple 4) f OOBoc.NHO NOUH OBoc-NHO NOUH OO

(1S, 2S, 3R, 4S, 5R, 8R, 95, 10R, 13S) - 4- Acet oxy- 2- benzoyl oxy- 16 MAR 2004
9, 10-[ (1S)-2- (di net hyl am no) et hyl i denedi oxy] - 5, 20- epoxy-

1- hydroxyt ax- 11-en-13-yl (2R, 3S)-3-(tert-

but oxycar bonyl am no) - 2- hydr oxy- 3- ( 5- met hoxy-2- pyridyl)propionate The title
conpound was obtained by carrying out the sanme procedure of the step 3 of
Exanpl e 1, except that the conmpound obtained in the step 2 of Exanple 1

was use eghagerial, | et hyl K2 M nethapplgspl ution) was
oot e B8 (R %‘408a|sz1?’n‘%D%if§?' LOCHIES e A ey s o H d
7.3 32 5.90 (1 H, d, J =10.2 Hz), 5.96 - 6.05 (2 H, m), 6.10 (1

H, t, J = 7.8 Hz), 7.40 - 7.49 (4 H, m), 7.60 (1 H, t, J
= 7.3 Hz), 8.12 (2 H, d, 3 = 7.3 Hz), 8.41 (1 H, s).

Step 3: (1S,2S,3R,4S8,5R,8R,9S,10R,135)~-4-Acetoxy-2-
benzoyloxy-5,20-epoxy-1-hydroxy-9,10-{ (18) -2~
(morpholino)ethylidenedioxy]tax—ll-en—lS—yl {2R,38) -3~
(tert-butoxycarbonylamino)-3—(5-fluoro—2—pyridyl)-2-
hydroxypropionate

The title compound was obtained by carrying out the

same procedure of the step 3 of Example 1, except that
—-the compound obtained-in the above step 2 was used as the -
material.

Melting point: 148 - 152°C

JH-NMR (400 MHz, CDCl,;, TMS) &:

1.26 (3 H, s), 1.20 - 1.69 (2 H, m), 1.43 (9 H, s), 1.48

(3 H, s), 1.62 (3 H, s}, 1.72 (3 H, s), 1.75 - 2.02 (2 H,
m), 2.33 (3 H, s), 2.30 - 2.39 (2 H, m), 2.59 - 2.69 (4
H, m}, 2.71 (1 H, dd, J = 5.4, 13.2 Hz), 2.73 (1 H, dd, J
= 3.9, 13.2 Hz), 2.92 (1 H, d, J = 4.9 Hz), 3.74 (4 H, t,

J = 4.9 Hz), 4.12 (1 H, d, J = 7.3 Hz), 4.22 (1 H, 4, J =

co
w

Hz), 4.32 (1 H, d, J = 8.3 Hz), 4.60 (1 H, br s),

4.90 - 4.9

(zH, m), 5.04 {1 H, t, J= 4.9 Hz), 5.24 (1
H, d, J = 6.8 Hz), 5.36 (L H, d, J = 9.3 Hz), 5.89 (1 H,

d, J = 9.8 Hz), 5.99 (1 H, d, J = 4.9 Hz), 6.09 (1 H, t,
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16 MAR 2064 1.26 (3 H, s), 1.43 (9 H s), 1.48 (3 H s), 1.61 (3 H s),
1.73 (3 H, s), 1.83 - 1.97 (3 H m, 2.04 - 2.12 (2 H m, 2.31 - %ﬁ:m(?ﬁﬂj
H n, 2.34 (3 H s), 2.38 (6 H s), 2.64 - 2.76 (2 H m, 2.93 (1'H, i)
= 4.9 Hz), 3.85 (3 H s), 413 (1 H d, J =7.4H), 421 (1 H d, J=
8.3 Hz), 4.33 (1 H d, J=83H), 484 (1 H d J =24 H) , 4.92 (1 H,
s) , 5.00 (1 H t, J=49H) ,6 524 (1 H d J=6.8H), 529 (1H d,
J=8.8H), 591 (1 H d J=9.3H), 599 (1 H d, J=5.4H), 6.08 (1
H,t,J:78Hz),7.3(1,d,J=30,8 7.34 {L ., J =28.8
Hz), 7. 4’7—(29#? HZ) L‘%":s‘ri? 7‘%0H(1’“' ?Tﬁ Hg ) ?'12 (2 H d,
J=7.3H) , 822 (1 d, .J % e 5) figc., G 0

(1S, 28, BR)4S'BF6CBR(1981.1OR 355-2- Acgiszy 21 er{Z '

9,10-[ (I S)-2-(di net hyl am no) et hyl i denedi oxyl -5, 20- epoxy-

1- hydr orpgh)ax-8L1atentl Hyis) 2R, 3S) -3- (tert-
but oxycar bonyl am no) - 3- (5-fl uor o- 2- pyri dyl)-2- hydroxypropi onate 33 16 MAR
2004 Theitdpld B LONP0Amgs 18 s ( Obt acnewl 1yaar Bydng out the sane procedure of
the step 3 of Exanple 1, except that

Caled.: C, 61.19; H, 6.85; N, 4.46; F, 2.02

Found : C, 61.16; H, 6.85; N, 4.36; F, 2.05

{Example 4)

(1S,25,3R,4S,5R,8R,95,10R,13S)—4¥Acetoxy—2—benzoyloxy—
9,10—[(1S)—2—(dimethylamino)ethylidenedioxy]—5,20—epoxy—
1-hydroxytax-1ll-en-13-y1 (2R,35)-3-(tert-
butoxycarbonylamino)—2-hydroxy—3-{5—methoxy—2-

pyridyl)propionate

The title compound was obtained by carrying out the
same procedure of the step 3 of Example 1, except that
the compound obtained in the step 2 of Example 1 was used
as the material, and dimethylamine (2 M methanol
solution) was used instea

lH-NMR (400 MEz, CDCl;, TMS) &:
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t he conpound obtained in the step 2 of Exanple 3 was used as the material,
and di net hyl am ne (2 M nethanol solution) was used instead of norpholine.
1H NVR (400 MHz, CDC13, TMB) S: 1.26 (3 H, s), 1.20 - 1.70 (2 H m1b MARSHIL
(9 H s), 1.48 (3 H s), 1.62 (3 H s), 1.73 (3 H s), 1.75 - 2.01 (3 H,
m, 2.33 (3 H s), 2238 (6 H s), 2.32 - 2.39 (2 H m, 2.66 (1 H dd, J
5.4, 13.2 Hz), 2.74 (1 H dd, J =4.0, 13.2 Hz), 2.93 (1 H d, J =4.9
Hz), 4.12 (1 H d, J = 7.3 Hz), 4.22 (1 H d, J = 83Hz)432(1HdJ
= 8
J =
H

'3 Hz), 4.90- 4.92 (2H ™, 502 (1 H t, J =54 5, 25 (1 H d
6.81HD)6 6336, () H 1d43] (9 8,85biz) 145 46 #1841 63 5.99 (1
. d, J=4.9H), 6.09 (LH t, J=281H), 7. 42 - 7.49 (4 H n) 7. 60
(1 H tgy J £ 723k, 8)121(83H- d.9% XI7 13 ko), 2. 1 2H2 §. (Exanple
6) O HJd ~J HBO Step 1 HO OBzOAc Boc. N\H OO F OTIPS HO OBzAc 34 Step
2

H, m), 2.31 - 2.38 (2 H, m), 2.34 (3 H, s), 2.38 (6 1,

s), 2.64 - 2.76 (2 B, m), 2.93 (1L H, d, J = 4.9 Hz), 3.85
(3H, s), 4.13 (1 B, d, J=7.4 Hz), 4.21 (1 H, 4, J=
8.3 Hz), 4.33 (L H, d, J =8.3 Hz), 4.84 (1 H, d, J=2.4
Hz), 4.92 (1 H, s), 5.01 (1L H, £, J = 4.9 Bz}, 5.24 (1 4,

4, J = 6.8 Hz), 5.29 (1 H, d, J = 8.8 Hz), 5.91 (1 H, 4,

I

J = 9.3 Hz), 5.99 (1 H, 4, J = 5.4 Hz)}, 6.08 (1 H, t, J
7.8 Hz), 7.23 (1 H, ad, J = 3.0, 8.3 Hz), 7.34 (1 H, 4, J
= 8.8 Hz), 7.47 (2 H, t, J = 7.8 Hz), 7.60 (1 H, t, J=
7.8 Hz}, 8.12 (2 H, d, J = 7.8 Hz}, g.22 (1 H,. 4, J= 3.0
Hz) .

(Example 5)

(1S,2$,3R,45,5R,8R,9$,10R,13$)—4-Acetoxy—2—benzoyloxy—
9,10-[(15)—2—(dimethylamino)ethylidenedioxy]—5,20—epoxy—
1-hydroxytax-1l-en-13-y1 {ZR,33}-3-{tert-

butoxycarbonylamino)*3—(5-f1uoro—2-pyridyl)—2—

hydroxypropionate
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16 MAR 2004 Boc, NHO F OH O Step 3 r'0 f N OOBoc.NHO " ~-4 ~/ O O

HI OHHO OBzQAc i F Step 1: (1S, 2S, 3R 4S,5R, 8R, 9S, 10R, 13S) - 4- Acet oxy- 2-
benzoyl oxy-5, 20- epoxy- | - hydr oxy-9, 10- (2- propenyl i denedi oxy)t ax-1 1- &h-MAR-280
(2R, 3S)-3-(tert- butoxycarbonyl am no)-3-(3-fluoro-2-pyridyl)-2-
triisopropylsilyloxypropionate The title conpound was obtai ned by carrying
out the sane procedure of the step 1 of Exanple 1, except that

(3R, 4S)-1-(tent-but oxycarbonyl)-4-(3-fl uoro-2-pyridyl)-3-

ot U et HR O R R
3-triisopropylsilyloxy-2-azetidinone. _1H NMR_(400 MHz, %Dqt}laegr] , TMB) 8:
same proceduré of the step 3 of Example 1, excep
the compound obtained in the step 2 of Example 3 was used
as the material, and dimethylamine (2 M methanol
solution) was used instead of morpholine.
JH-NMR (400 MHz, CDCli, TMS) &:
1.26 (3 H, s), 1.20 - 1.70 (2 H, m), 1.43 (9 H, s), 1.48
(3 H, s), 1.62 (3 H, s), 1.73 (3 K, s), 1.75 - 2.01 (3 H,
m), 2.33 (3 H, s), 2.38 (6 H, s), 2.32 - 2.39 (2 H, m),
2.66 (1 H, dd, J = 5.4, 13.2 Hz), 2.74 (1 H, dd, J = 4.0,
13.2 Hz), 2.93 (1 H, d, J= 4.9 Hz), 4.12 (1 H, d, J =
7.3 Hz), 4.22 (1 H, &, J = 8.3 Hz), 4.32 (1 H, d, J = 8.3
Hz), 4.90 - 4.92 (2 H, m), 5.02 (1 H, t, J = 5.4 Hz),
5.25 (1 H, d, J = 6.8 Hz), 5.36 (1 H, d, J = 6.8 Hz),

5.90 (1 H, 4, J

8.8 Hz), 5.99 (1 H, d, J = 4.9 Hz),
6.09 (L H, t, J = 8.1 Hz), 7.42 - 7.49 (4 H, m}, 7.60 (1
H, t, J=7.3 Hz), 8.12 (2 H, 4, J = 7.3 Hz), 8.41 (1 H,
s) .

(Example 6)

Boc. C =
- N r
N oo

QP (Y Comes L.
P = ‘NH/?I\
- /N.\/?\ — + E- O ]
e = FO A A et Step 2
HO : H\{—}\g Step 1 LA omes HO 0820AC
HO 08z F
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benzoyl oxy- 5, 20- epoxy- I
(2R, 39) - 3- (Hoery,; b
hydr oxypr opj, onat el Thy

0.89 - 0.93 (21 H m, 1.28 (3 H s), 1.39 (9 H s), 1.54 (3 H s)
s) . 1.82 (3 H s) , 1.61 - 1.64 (3 H ), 1.89 - 1.96 (2 H
230 (2 H m, 249 (3 H s), 2298 (1 H d J =48 H) ,
423 (2H m , 436 (1H d J=78H), 496 (2 H brs), 520 (1 H,
d J=59H) 527 (1H d j =6.6H), 546 (LH d J =98
(1H d J=17.1H), 561 (1 H d J =6.8 H), 596 -- 6.03 (2 H,
6.12 (2 H, m, 35 16 VAR 2064 7.25 - 7.29 (1 H m, 7.40 (1 H
8.3 Hz), 7.47 (1 H t, J =7.8H), 7.59 (1 H t, J = 7.8MHF 8. 16
d, =7 . 8H) . 839 (1 H d J=34H). Step 2. N~
1S, 25, 3R, 4S, 5R, 8R, 95, 10R,139) - 4- Acet oxy- 2- ,[’

Of HE % e Stepxdept

procedur e {of [t he sep 2 e
t he above DPHvas fsedo@s the material. A00
1.30 (3 H s), 1.41 (9 H s), 1.51 (3 H, s), I.65°(3 H s), 1.81 (3 H,

1.63 (3 H m, 1.89 - 1.95 (2 H m, 2.03 - 2.10 (1 H m,

Sony| am no) - 3- ( 3-f | ugy.0- 2- pyri dy ,

sppourd—was—obt ai nedN*bygca the sane
- Poun

ieDAt3, TMS) 6:

2.35 (3

2.43 - 2.49 (1 H m , 2295 (1 H d, J =4 9 H) , 420 (1 H d, J

Step 1: (18,2S,3R,4S,5R,8R,95,10R,135)-4~Acetoxy-2-
benzoyloxy-5,20-epoxy-1l-hydroxy-9,10-(2-
propenylidenedioxy) tax-1ll-en-13-yl1 (2R,3S8)-3-(tert-
butoxycarbonylamino) -3- (3-fluoro-2-pyridyl) -2-
triisopropylsilyloxypropionate

The title compound was obtained by carrying out the
same procedure of the step -1 of Example 1, except that
(3R, 4S) -1- (tert-butoxycarbonyl) -4~ (3-fluoro-2-pyridyl) -3-
triisopropylsilyloxy-2-azetidinone was used instead of
(3R,4S)—1—(tert—butoxycarbonyl)—4—(5—methoxy—2-pyridyl)—
3-triisopropylsilyloxy-2-azetidinone.
'H-NMR (400 MHz, CDCls;, TMS) &:
0.89 - 0.93 (21 K, m), 1.28 (3 H, s), 1.39 (9 H, s), 1.54
(3 H, s), 1.66 (3 H, s), 1.82 (3 H, s), 1.61 - 1.64 (3 H,
m), 1.89 - 1.96 (2 H, m), 2.33 - 2.39 (2 H, m), 2.49 (3
H, s), 2.98 (1 H, 4, J = 4.8 Hz), 4.21 - 4.23 (2 B, m),
4.36 (1 H, d, J =7.8 Hz), 4.96 (2 H, br s), 5.20 (1 H,
d, J = 5.9 Hz}, 5.27 {1 H, d, J = 6.8 Hz), 5.46 (1 H, a,
J =9.8 Hz), 5.58 (1 H, d, J=17.1 Bz), 5.61 (L H, d, J

= 6.8 Hz), 5.96 - 6.03 (2 H, m), 6.08 - 6.12 (2 H, m),
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7.4 Hz), 4.23 (1 H d, J =8.8Hz), 433 (1 H d, J =283 Hz), 4.68 (1 H,
d J =25H), 492 (1 H s), 524 (1 H d, J=26.4H), 5 31 (1bMARa@30!
J=6.8Hz) , 546 (1 H d, J =9.8 Hz), 558 (1 H d, J=17.1 Hz), 5.65
(1 H d, J 18.3 Hz), 5.97 - 6.05 (2 H m, 6.10 (1 H t, J =8.8 Hz) ,
6.21 (1 H d, J =83Hz) , 7.29- 7, . 32 (1 H n), 7.43 - 7.49 (3 H,

m, 7.60 (1 H t, J =7.3Hz), 814 (2 H d, J =7.3 Hz), 841 (1 H d, J
= 4.9 Hz). 36 16 MAR 2004 Step 3:

(1S, 2S, 3R, 4S, 5R, 8R, 9S, 10R, 1 S) 4- %c y- 2-

. 1
benzoyl oky25. 201 epBx 1 thﬂ oxy- 891 J!S) 222 (rrt?r'&o%’n’o)vet%';l (Henedi oxy]
tax-11l-en-13-yl (2R, 39S -

(tert-but oxycad benyl BnilAd) - § 63- f‘llué‘rrotz gy dyl® B2 nBirk&yb? opi onate The
title conpound was obtained by carrying out the sane procedure of the step

3 of Exadipl® 2, 7eRcHpd ,t BaB9 tBe Hoosbowhd cbthailfdd in the above step 2 was
used as the materlal 1H NWVR (400 WMHz, CDC13, TM5) S 1. 29 (3 H s) ,

1.40 (9 dhes)2: 1149263 3R, 4%), 5R, BRG DS 0R, 139),~ - ARBYS¥2S), 1.71 -- 2.03
(5H m, 2.30 - 2.44 (2 H m, 2.35 (3 H s), 2.61 - 2.65 (4 H m, 2.70
- 2.82 ggn;bym)xy-g %—(c.-iao'sly-ci -bydroky-B 1) (2-3.75 (4 H t, J = 4.9 H)

4.14 (1 H, Hz) , 4.23 (1 H d, J =83 Hz), 433 (1 H d, J =

?i8kfté1p 0&29&%1H§?%Pnd§yg%a&Lﬂi erS)13- fi(xiﬂﬂ3§1 -3+ (Hezt4.9 Hz) , 5.25
butoxycarbonylaminc)~3—(3—f1uoro—2—pyridyl)-2-
hydroxypropionate

The title compound was obtained by carrying out the
same procedure of the step 2 of Example 1, except that
the compound obtained in the above step 1 was used as the

" material.
lg-NMR (400 MHz, CDCl;, TMS) &:
1.30 (3 H, s), 1.41 (9 H, s), 1.51 (3 H, s), 1.65 (3 H,
s), 1.81 (3 H, s), 1.57 - 1.63 (3 H, m), 1.89 ~ 1.95 (2
H, m), 2.03 - 2.10 (1 H, m), 2.35 (3 H, s), 2.43 - 2.49
(1 H, m), 2.95 (1 H, d, J = 4.9 Hz), 4.20 (L B, 4, J =
7.4 Hz), 4.23 (1 H, 4, J = 8.8 Hz), 4.33 (1 H, 4, J =28.3
Hz), 4.68 (1 H, 4, J = 2.5 Hz), 4.92 (1 H, s), 5.24 (1 H,
d, J=6.4 Hz), 5.31 (1 H, 4, J = 6.8 Hz), 5.46 (1 H, d,
J = 9.8 Hz), 5.58 (1L H, 4, J = 17f1 Hz), 5.65 (1 H, 4, J
= 18.3 Hz), 5.97 - 6.05 (2 H, m), 6.10 (1 H, t, J = 8.8
Hz), 6.21 (1 H, d, J = B.3 Hz}, 7.2% - 7.32 {1 B, mj,

7.43 - 7.49 (3 H, m), 7.60 (L H, t, J=7.3 Hz), 8.14 (2

¥y, 4, J=7.3 Bz), 8.41 (1 H, d, J = 4.9 Bz).
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5
7
H
J
(
9

but

was usedenEOY HeXYaP ef PaFPORKd

5(1H d J=7.8H), 5.99 (1 H d, J=5.4H), 6.0 (1H ¢

Hz), 6.20 (L H d, J =83H), 7.29- 7.33 (LH n, 7.43 - 1

m, 7.60 (L H t, J=7.3H), 813 (2 H d, J = 7.3 Hz), 8.40 (
9 Hz). (Exanple 7) 37 1 6 MAR 2004 0 a O

= 4.
1S, 2S, 3R, 4S, 5R, 8R, 9S, 14R, 13S) - 4- Acet oxy- 2- benzoyl oxy- -
1

0-[(1S)-2-(di met hyl am no) et hyl i denedi oxy] -5, 20- epoxy-
1- hydroxyt ax- 11-en- 13-yl (2R, 3S)-3-(tert-

oxy

&
fyf¥a

Compound SRS bt HREA by e AP SRR LRt 1) e P P he atep 8 of

carryin e’ sanme procedure of the step 3 of

Exanpl e 1, except that the cogggﬁgg obL%Lﬁ qégmﬁyl sStep 2 of Exanple 6

used i nstead of nor

met hanol sol ution) was

hol i ne. :H-NWVR (400 Nz, 13, T ..1.29 (3 H s),
1.41 (9 uﬂ;o:s;honing?(eghﬁﬂggé?p@iegyglé‘aﬁ,'lls‘)‘%“(%%rgﬂ( 3@'%’,‘3786(- 2. 0?(5

H m, 2.32 - 2.38 (2 H m, 2.34 (3 H s), 2.38 (6 H s), 2.66 (1 H dd,
J = 5. 4 tddt-Gotkdxy2a¥bopylHming) 33 G uckp@mAridybh 31 H d, J =
4.9 Hz), 4.14 (1 H d, J =6.9 Hz), 4.23 (1 H,

hydroxypropionate

The title compound was obtained by carrying out the

same procedure of the step 3 of Example 1, except that

the compound cobtained in the above step 2 was used as the

material.

lg-NMR (400 MHz, CDCl;, TMS) &:

1.29 (3 H, s), 1.40 (9 H, s), 1.49 (3 H, s), 1.61 (3 H,
sy, 1.79 (3 B, =), 1.70¢ - 2.03 (5 H, m), 2.30 - 2.44 {2
H, m), 2.35 (3 H, s), 2.61 - 2.65 (4 H, m}, 2.70 - 2.82
(2 H, m), 2.94 (1L H, d, J=4.8Hz), 3.75 (4 H, t, J=
4.9 Hz), 4.14 (1 H, d, J = 7.3 Hz), 4.23 (1 #, 4, J = 8.3

Hz), 4.33 (L H, d, J = 7.8 Hz), 4.67 (1 H, s), 4.92 (1 H,

i

s), 5.05 (L H, t, J=4.9 Hz), 5.25 (1 H, 4, J = 7.3 Hz),
5. 65 (1L H, d, J=7.8 Hz), 5.99 (1 H, d, J = 5.4 Hz),

8.3 Bz},

6.09 (1L H, £, J=7.8 Hz), 6.20 (1 H, d, J
7.20 — 7.33 (1 H, m), 7.43 - 7.49 (3 H, m), 7.60 (1 H, %,
J = 7.3 Hz), 8.13 (2 B, d, J=17.3 Hz), 8.40 (1 H, d, J =
4.9 Hz) .

(Example 7)
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Hz), 4.33 d J =8.3H), 4.68 (1 H d, ,.i =2. 9 H) ,
4. s) , 5.02 , t, j 4. 9 H), 525 (1H d J=6.8H), 5.65
(1 , J =83H), 6.00(1H d J=4.9H), 6.09 (1 H t, J =15 18R 200
Hz), f N, 0 0 38 16 MAR 2004 6.21 (1 H, d, J—83Hz) 7.28 -- 7.33 (1 H,
nm, 7.43 - 7.49 (3 H n), 7.60 (1 H t, J =7. J =7.3
Hz), 8.40 (1 H d, J = 4.4 Hz). (Exanple 8) r OTIPS 0
gteplBoc-NHONp"'HOStepZOTIPSHODB =. ~0
t ep:

(1s,28,3R,45,5R,8R,98,10R,138) -4-Acetoxy~2-benzoyloxy-
9,10-[(18)-2- (dimethylamino)ethylidenedioxy]-5,20-epoxy-
l1-hydroxytax-ll-en-13-y1 (2R,3S)-3-(texrt-
butoxycarbonylaminec) -3- (3-fluoro-2-pyridyl) -2-
hydroxypropionate

The title compound was obtained by carrying out the
same procedure of the step 3 of Example 1, except .that
the compound obtained in the step 2 of Example 6 was used
as the material, and dimethylamine (2 M methanol
solution) was used instead of morpholine.
1H-NMR (400 MHz, CDCls, TMS) 6:
1.29 (3 H, s), 1.41 (9 H, s), 1.49 (3 H, s), 1.63 (3 H,
s), 1.79 (3 B, s), 1.86 - 2.08 (5 E, m), 2.32 - 2.38 (2
H, m), 2.34 (3 H, s), 2.38 (6 H, s), 2.66 (1L H, dd, J =
5.4, 13.6 Hz), 2.75 (1 H, dd¢, J = 3.9, 13.6 Hz), 2.94 (1
H, d, J =4.9 Hz), 4.14 (1 H, d,-J = 6.9 Hz), 4.23 (1 H,

d, J=8.3 Hz), 4.33 (1 H, d, J = 8.3 Hz), 4.68 (1 H, d,

Jg=2.% Hz), 4.%2 (1 H, s), 5.02 (1 H, t, J = 4.5 Bz},
5.25 (1 H, d, J = 6.8 Hz), 5.65 (1 H, d, J = 8.3 Hz)},
6.00 (1 H, d, J = 4.9 Hz), 6.09 (1 H, t, J = 7.8 Hz),
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N,i~~ p_ OAc OTNITPSHOOBz 0 0. Boc.NHO Step 4 O\) HAc HOOBz O
OTlPS H6.0 zOAc Step 1: (1S,28,3R,4S,5R,8R,98,10R,138)-4-Acetoxy--fFMAR2mu
benzoyl oxy- 5, 20- epoxy- | - hydr oxy-9, 10- ( 2-

propenyl i denedi oxy)tax-6, 11-dien-13-yl (2R, 3S)-3-(tert-

but oxycar bonyl am no) - 3- ( 5- met hoxy- 2- pyri dyl ) - 2-
triisopropylsilyloxypropionate O r r.. wnw~nr Kfy'." A 300 ng portion
of (1S,2S, 3Fc, 4S, orc, ax, 93, I10R 139)

4- acet oxy- 2- benzoyl oxy- 5, 20- epoxy- 1, 13- di hydr oxy-9, 10- ( 2-
propenyELd&nddiGMyXLaXIG?ﬂi—Ei%mg:m&52%i35%+3%d‘inhlonév Bod3NFo N

7.49 (3 H, m), 7.60 (1 H, £, 3= 7.3 Hz), 8.14 (2 H, 4, J
= 7.3 Hz), 8.40 (1 H, d, J = 4.4 Hz).

(Example 8)

070
NH O .
- ! O..- Ei'l: O Step 2
oTiPs HO 0Bz0AC
0
[
070

BOC‘NH o —————— 3 BOC‘NH %
I B oo P O
N A /U“O"'- N/ 0 Step 3 : ]N‘ O es0AC
. ! HO . OBz
\O/U\DTIPS HO 0B So 0TS
—_—
Step 4

Step 1: (15,25,3R,4S,5R,8R,98,10R,138)-4—Acetoxy—2—
benzoyloxy-s,20-epoxy-1—hydroxy-9,10—(2—
propenylidenedioxy)tax—6,11—dien—13—y1 (2R,38) -3~ (tert-
butoxycarbonylamino)—3-{5~methoxy-2-pyridyl)—2-
triisopropylsilyloxypropionate

A 300 mg portion of (15,25,33,45,5R,6R,93,1GR,"35)~
4-acetoxy-2-benzoyloxy-5,20-epoxy-1, 13-dihydroxy-9,10- (2~

propenylidenedioxy)tax—6,11—diene was dissolved in 10 ml
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ro 39 16 MAR 2904 of dry tetrahydrofuran, and the solution was m xed with
0.63 m of Iithium hexanethyldisilazide (1 M tetrahydrofuran sol utitdwp 28
-60C and stirred for 20 mnutes. A5 nl portion of tetrahydrofuran
solution containing 280 ng of (3R 4S)-1-(tert-butoxycarbonyl)-4--

(5-met hoxy-2-pyridyl)-3-triisopropylsilyloxy-2- azetidi none was added to
the reaction solution at the sane tenperature, and the m xture was stirred
under ice- cooling for 30 m nutes. Saturated ammoni um chl ori de aqueous
solution and ethyl acetate were added to the reaction solution to carry
out separfatdan bétrahpdsofaman,t Radndher SodPdrl Aad e fMHatd d’”v#ﬂh et hyl
acetate. The. - organic |layers were conbi ned, washed with saturated brine
and t hero dé3 el wo £ hlanhydmohexsegithylsiilsfidtaeidehell bl vent was evapor at ed
under a reduced pressure and the resulting residue was purified by a

silica ggle £OLYAPoFERRANBLAURARAY (@ WE0OR whihshexaee ddayl2tacetate = 51
(v/iv)) to obtain 530 ng of the title conmpound. 1H NMR (400 MHz, CDCI 3, TMS)

5. 0.87 - <(21,Hs 1y, o3 o dtBdn (3 H s),
1. 69 (3%,9%?%(1_955(%)1'4?%%%1 411.°gz (11:'31,@)1:@%:1239?11 H, dd,( J = 3?8,

}5':15%)%%1:?9%%%"'2390'@3 of Gk, as)2al @rt%xﬁc”b:&fbé‘fb&yl)%ﬂ (1 H d,

(5—methoxy—2-pyridyl)~3—triisopropy1silyloxy-Z—
azetidinone was added to the reaction solution at the
same temperature, and the mixture was stirred under ice-
cooling for 30 minutes. Saturated ammonium chloride
acumeous solution and ethyl acetate were added to the
reaction solution to carry out separation of layers, and
the water layer was extracted with ethyl acetate. - The .
organic layers were combined, washed with saturated brine
and then dried with anhydrous sodium sulfate. The
solvent was evaporated under a reduced pressure and the
resulting residue was purified by a silica gel column
chromatography (elution with hexane:ethyl acetate = 5:1
(v/v)) to cbtain 530 mg of the title compound.

'H-NMR (400 MHz, CDCl;, TMS) &:

0.87 - 0.93 (21 H, m), 1.29 (3 H, s), 1.41 (9 H, s), 1.54
(3 B, s}, 1.69 (38, s), 1.75 (3 K, s), 1.82 (1 1, =),
2.29 (1 H, dd, J = 9.8, 15.1 Hz), 2.40 (1 H, dd, J = 8.8,
15.1 Hz), 2.53 (3 H, s}, 3.13 (1 H, d, J = 5.8 Hz), 3.85
(3 H, s), 4.04 (1 H, 4, J = 7.3 RHz), 4.30 (2 H, br s},

4.90 (1L H, d, J=3.9 Hz), 5.20 - 5.23 (2 H, m), 5.28 (1

40



(3 H s), 404 (1 H d, J=7.3H), 4.30 (2 H brs) 4.90 (1 H d, J =
3.9 Hz), 5.20 - 5.23 (2 H m), 5.28 (1 40 16 MAR 2001 H, d, J = agm&gggu
538 (1H s), 547 - 5.49 (2 H m), 560 (1 H d J =170 H) . 5 71 (1
H dd, J =4.4, 10.2 Hz), 5.96 - 6.06 (2 H m, 6.09 - 6.14 (2 H m, 7.16
(1 H dd, J =2.9, 83 H), 7.31 (1 H d, J=83H), 7.47 (2 H, t, J=
7.8 Hz), 7.58 (L H, t, J = Hz), 8.14 (2 H, d, J = 7.8 Hz), 8.26 (1

1
. 8

H d, J =29 FE) Step 2: , 2S, 3R, 4S, 5R, 8R, 95, 10R, 13S) - 4- Acet oxy- 2-
9

7

(1S
benzoyl y X ydr, [ (LS) -2- -
(rmrpholol?(ho et yI i %e)rée%‘ g)(y]sf)g? 6 %Ui%ﬁ 1%’%/? (2??'%%) (2 8, m),
3-(tert- bu ar bonyl am n met p,
trii sopr%p ﬁyﬁoxg prJopl gﬂa'fb (}%’S'ZOg]r%ypé’ %‘ tjhe éoﬁpo&r?d obt ai ned
in the above step 1 was dissolved in 5 m of tetrahydrofuran nd t he
sol uti orfimhs B R6d-wist- 965 (A Hof Meet®rR® 5 &t 187 (2uHref) 13-4 df osmi um
t et raoxi de and 300 ng of N- net hyl nor phol i ne-N-oxi de and stirred at room
t enper atBiy eddf od # 2.8quss.3 Byl hcEt atk Bndd10% s08i- 8nHehi.odul%’at e
aqueous solution were added to the reaction solution to carry out
separati ¢m Bf kayers 7ard HA)e Viats8 (hyRr twasd exPr8cHed ,wist.A fet @y
acetate. The organic layers were conbined, washed with saturated sodi um
bi car bonﬂlt ed, agueoys gs@t,| @ 2nd(say praf e.gl brgne pa)that order and then

dried with anhydr ous sodium sul fate. The sol vent

Step 2: (1S,2s,3R,4S,5R,8R,95,10R,135)-4-Acetoxy-2-
benzoyloxy~5,20-epoxy-1l-hydroxy-9,10-[(18)-2-
(morpholino)ethylidenedioxy] tax—6,11-dien-13-yl1 (2R, 385)-
3-(tert-butoxycarbonylamino)—3—(5-methoxy—2—pyridyl)-2—
triisopropylsilyloxy propiocnate

A 520 mg portion of the compound obtained in the -
above step 1 was dissolved in 5 ml of tetrahydrofuran,
and the solution was mixed with 5 ml of acetone, 5 ml of
water, 13 mg of osmium tetraoxide and 300 mg of N-
methylmorpholine-N-oxide and stirred at room temperature
for 7.5 hours. Ethyl acetate and 10% sodium thiosulfate
aqueous solution were added to the reaction solution to
carry out separation of layers, and the water layer was
extracted with ethyl acetate. The organic layers were
combined, washed with saturated sodium bicarbonate
aqueous solution and saturated brine in that order and
then dried with anhydrous sodium sulfate. The solvent
was evaporated under a reduced pressure, the resulting

residue was dissolved in 5 ml of tetrahydrofuran and then
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was evaporated under a reduced pressure, the resulting residue was
dissolved in 5 m of tetrahydrofuran and then 41 16 MAR 2004 the sdIbudARaM0
was mxed with 5 ml of methanol, 5 m of water and 1.1 g of sodium

nmet aperi odate and stirred at roon1tenperature for 1.5 hours. Ethyl acetate
and water were added to the reaction solution to carry out separation of

| ayers, and the water |ayer was extracted wth ethyl acetate. The organic
| ayers were conbined, washed with saturated brine and then dried with

anhydr ougpe SQQ!LH'E&BH' Akl nildR SAlMEY R evRP AL ST, ugdgl as reduced
pressure, the resulting residue mas dlssolved in 30 m of et hanol and then

the SO|Q$%9erm§ nhxﬁdgiggesod 'gkf%é{k”cé?% BQOllne 0.15

m of ace acrd and cyano stlrred at
roomtenperature for 1 ho% Réiﬂu&gted so%ﬁﬁg blca b?nate aﬂggous
sol uti ot ¥R hierREERAREF S APt e PWFE a } AtRE2FRatPRoE8Fution to
carry out separation of layers, and the water |ayer was extracted wth
ethyl aceereeaddnd spgamiec Heardionesal WeiRh nkrl, CaxE¥heRtwi t h sat ur at ed
brine and then dried with anhydrous sodium sulfate. The sol vent was
evapor ateepandsioa ofedayed spr esslirthaanthttde ayet tvag essragsedas purified
by a silica gel colum chromatography (elution with hexane:ethyl acetate =
3:2 (v/Iwithoethiai nc2dd ey ofTHeherddrnie Izgresindere combined,

washed with saturated brine and then dried with anhydrous

sodium sulfate. The solvent was evaporated under a

reduced pressure, the resulting residue was dissolved in

30 ml of ethanol and then the solution was mixed under

ice-cooling with 0.22 ml of morpholine, 0.15 ml of acetic

acid and 160 mg of sodium cyanoborochydride and stirred at

room temperature for 1 hour. Saturated sodium

bicarbonate agqueous solution, ethyl acetate and water

were added to the reaction sclution to carry out

separation of layers, and the water layer was extracted

with ethyl acetate. The organic layers were combined,

washed with saturated brine and then dried with anhydrous

sodium sulfate. The solvent was evaporated under a

reduced pressure and the resulting residue was purified

by a silica gel column chromatography (elution with

hexane:ethyl acetate = 3:2 (v/v)) to obtain 290 mg of the

titles compound,

1H-NMR (400 MHz, CDCl;, TMS) §:
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H]NR (400 Mz, CDCL3, TMS) S 42 16 MAR 2004 0.87 - 0.93 (21 H, m, f.gﬁﬁ%zgm,
(3H s), 1.41 (9 H s), 1.53 (3 H s), 1.55 (3 H s), 1.73 (3 H s), 1.80
(1H s), 2.26 (1H dd, J =8.8 15.1 Hz), 2.39 (1 H, dd, J = 9.8, 15.1

Hz), 2.53 (3 H, s), 2.60 - 2.68 (4 H m, 2.74 (1 H dd, J 4.9, 13.7 Hz),
281 (1 H dd, J = 4.9, 13.7 Hz), 3.12 (1 H d, J = 5.4 Hz), 3.76 (1 H, t,
J=4.8H), 3.8 (3H s), 3.99 (L H d J =79 H), 430 (2 H s),
4.89 (1 H d J =39 H), 50 (1H t, J=309H), 514 (1H d J-=
7.3 H2), 5.27 (1 H d, J.= 9.8 H), 5 37 (4 H.d.Jd & d 5 H)s 547 (1 H
d, J = PETey, 083682818k, M, 13)233 3‘5-*9%1%]’5' 4t 5‘.%4"}'(15*152 %l,‘éi = 5.3
Hz) 6.07 -- 6.13 (2. H m) : 7.16 (L H dd, j = 2.9 3 Hz), 7.30 (1 H,
d, J = 603 B)s) 7. 3752 (B, By, s) ,=1278 (L H, Blsg T84, &,Ha §}7.8 Hz), 8.15
(2H d J =78 H), 826 (1L H d J =29 H). Ste

p 3:
(1S, 2S, 3R 26, 5R BR, 88, 10R=18SB-4-15Adetiy, .39 (1 H, dd, J = 9.8,
benzoyl oxy- 5, 20- epoxy- 1| - hydr oxy-9, 10-[ (1S) - 2-
(mor pholimo) ek byl i desadi(axyl,t ay-, 12 @0 13-2.166 2R 35) -8}, 2.74 (1 H,
(t ext - but oxycar bonyl am no) - 3- ( 5- met hoxy- 2- pyri dyl ) - - 2-
triisoprgpyl §i kyhosypraphomahe A 235 (W Wordd porgof 4 he, cbApBukd) obtai ned in
the above step 2 was dissolved in 10 m of ethanol, and the solution was

m xed V\n:;‘h1§3§%n§ ofy 5% Ralgl adigyy cay bpn (rat al ystg(xey)sand) shaken for 10
hours under” a hydrfogén

3.85 (3 H, s), 3.99 (L H, d, J=7.9 Hz), 4.30 (2 H, s),

4.89 (1L H, d, J = 3.9 Hz), 5.02 (1L H, t, J = 3.9 Hz),

9.8 Hz),

5.14 (1 H, 4, J 7.3 Bz), 5.27 (1 H, 4, J
5.37 (1 H, d, J = 1.5 Hz), 5.47 (1 H, d, J = 9.8 Hz),
5.69 (1 H, dd, J = 3.9, 10.5 Hz), 5.%4 (1 H, d, J = 5.3
Hz)}, 6.07 ~ 6.13 (2 H, m), 7.16 (L B, 4d, J = 2.9,.6.3
Hz), 7.30 (1 H, d, J = 6.3 Hz), 7.47 (2 H, t, J = 7.8
Hz), 7.58 (1 H, t, J =7.8 Hz), 8.15 (2 H, d, J = 7.8
Hz), 8.26 (1 H, 4, J = 2.9 Hz).

 Step 3: (18,28,3R,4S,5R,BR,9S,10R,13S)-4~Acetoxy-2-
benzoyloxy-S,20—epoxy~1—hydroxy—9,10—[(18)—2-
(morpholino)ethylidenedioxy}tax-ll—en—lS—yl {2R, 35) -3~
(tertubutoxycarbonylamino)—3-(5~methoxy—2—pyridyl)-2—
triisopropylsilyloxypropionate

A 235 mg portiocn of the compound obtained in the
above step 2 was dissolved in 10 ml of ethanol, and the
solution was mixed with 235 mg of 5% palladium-carbon
catalyst (wet) and shaken for 10 hours under a hydrogen

pressure (392 kPa). After removing the catalyst by
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pressure (392 kPa). After renoving the catalyst by 43 16 MAR 200
filtration, the filtrate was concentrated to obtain 230 ng of thd GtNARI 2804
conmpound. 1H NWR (400 MHz, CDC13r TMsS) 8. 0 .88 - 0 .94 (21 H m , 1.30 (3

H s) , 1.42 (9 H s) , 1. 50 (3 H s), 1. 6 0 (3 H s)
1.84 - 2.30 (7T H m, 2.
H m, 2.95 (1 H d, J =

, 1.79 (3 H s) ,
50 (3 H s), 260 - 2.84 (4 H m, 2.85 - 292 (2
4.4 Hz), 3.80 (4 H t, J = 4. 4 FE) 3.85 (3 H,

s), 4.17 (1 H d, J =7.3 H), 419 (1 H d, J =8.7 H), 433 (1 H d, J
= 8.3 Hz 6 (1 H, s) -5 5.40 (1
H s), f)51$8fa(tll%fdth% fﬂmr%tﬂzya%cgece)ftﬁat%}: %@(11!&?30”) 10 (1. H
Ct,Jd - 83Hz),7-12-717(1Hrr),.7.3(1HdJ 8.3 Hz),
7.45 (2mg of the tZigleépgomposnd(l H, t, J = 7.8 Hz), 8.13 (2 H d, J =
7.8 Hz), 8.26 (1 H d, J =2.9 Hz). Step 4:

(1S, 2S, 3R-KBR5R4DB, Bzl ORHSIS), - 4y etdoxy- 2-

benzoyl oxy- 5, 20- epoxy- 1| - hydr oxy-9, 10-[ (1S) - 2-
( mor pholgi B et hylgdepzdi pXynj axil 30en3l8,y%)(2R.29) (3 H, s), 1.50
(tert but oxycar bonyl am no) - 2- hydr oxy- 3- ( 5- met hoxy-2- pyridyl) propionate A

230 Ny Raf td onsyf 1 hgocegppynd) obianpedsi u,t kg, abeve -steB® s di ssol ved
in5n of dry tetrahydrofuran 0.43 m of tetrabutylannnnlunlfluorlde
(1M tetgghydy ofgir gt gol Uji o) gas adggd (o gt hgysolutgson 2. .92 (2

H, m), 2.95 (1 H, d, J =4.4 Hz), 3.80 (4 H, t, T = 4.4

Hz), 3.85 (3 H, s), 4.17 (1 H, 4, J =7.3 Hz), 4.19 (1 H,

d, J=8.7 Hz), 4.33 (1 B, 4, J = 8.3 Hz), 4.96 (1 H, s},

5.10 (1 H, br s), 5.22 - 5.28 (2 H, m), 5.40 (1 H, s),

5.48 (1 H, 4, J 10.3 Hz), 5.96 (1 H, d, J = 4.9 Hz),
6.10 (1.8, t, J-= 8.3 Hz), 7:12 - 7.17 (1 H, m), 7.31 (1
H, d, J = 8.3 Bz), 7.45 (2 H, t, J = 7.8 Bz}, 7.57 (1 H,
t, J = 7.8 BHz), 8.13 (2 H, 4, J = 7.8 Hz), 8.26 (1 H, d,
J = 2.9 Hz}.
Step 4: (1s,28,3R,48,5R,8R,95,10R, 138) -4-Acetoxy-2-
benzoyloxy-5,20-epoxy-l-~hydroxy-9,10-[(18) -2~
(morpholino)ethylidenedioxy]tax—ll—en-lB—yl {2R,3S)-3-
(tert-butoxycarbonylamino) -2-hydroxy-3- (5-methoxy-2-
pyridyl)propicnate

A 230 mg portion of the.compound obtained in the
above step 3 was dissolved in 5 ml of dry
tetrahydrofuran, 0.43 ml of tetrabutylammonium fluoride
(1M tetrahydrofuran solution) was added to the solution

under ice-cooling and then the mixture was stirred at the
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under ice-cooling and then the m xture was stirred at the 44 16 MAR 20 sane
tenperature for 30 mnutes. Saturated brine and ethyl acetate wer ﬂ&g |
to the reaction solution to carry out separation of layers, and t % e

| ayer was extracted with ethyl acetate. The organic |ayers were conbined,
washed with saturated sodi um bi carbonate aqueous solution and saturated
brine in that order and then dried using anhydrous sodi um sul fate. The

sol vent was evaporated under a reduced pressure and the resulting residue

ified b i]i | | ur N i th
P i fAmerALhE8. 98k 50 MIRuEU! OTRLANARE, (alid A !

_ _ then recrystallized fromaqueous

Gat a Coiafdrtiochep THER BERSORIERE EBbBanASSeIA el T Sop 3 of
Exanple 1. (Exanple 9) Boc.NHO 0 Boc.O N _NOIPS F Step 1 N-0

carry out separation of layers, and the water layer was

extracted with ethyl acetate. The organic layers were

combined, washed with saturated sodium bicarbonate

acqueous solution and saturated brine in that order and

then dried using anhydrous sodium sulfate. The solvent

was evaporated under a reduced pressure and the resulting

residue was purified by a silica gel column

chromatography (elution with chlorcform:methanol = 50:1

(v/v)) and then recrystallized from aqueous ethanol to

obtain 110 mg of the title compound. Its instrumental ...

analysis data coincided with those of the compound-

obtained in the step 3 of Example 1.

(Example 9)

i

HO Step 3 Ny 0

N A [t K a A o -
= FOTWS HO OBz : A _ OTIPS HO OBz-H¢

F
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I F OTIPS HO OBz Ac Step 3r 0 0 0O H HO OBz OAc Step 2 Boc.NHO Fig M O
vl OU- -F OTIPS HO OBzOAc 45 I b MAR 2004 | ~N,, OO Step 4 Boc- N Btk
HO OBzUxc 0 Step 1: (1S, 2S, 3R 4S, 5R, BR, 9S, 10R, 13S) - 4- Acet oxy- 2-

benzoyl oxy- 5, 20- epoxy- | - hydr oxy-9, 10- ( 2-

propenyl i denedi oxy)tax-6, 11-di en- 13-yl (2R, 3S)-3-(tert-

but oxycar bonyl am no) - 3- (3-fl uor o- 2- pyri dyl) - 2-
triisopropylsilyloxypropionate The title conpound was obtai ned by carrying
out the

Boc.

\ NH O
P F?QH

Step 1: (1S,2s,3R,4S,5R,8R,95,10R,135) ~4-Acetoxy-2-

TH:

benzoyloxy-5,20~epoxy-1-hydroxy-9,10-(2-
propenylidenedioxy) tax-6,11-dien-13-yl (2R,3S)-3-(tert-
butoxycarbonylamino)-3- (3-fluoro-2~pyridyl)-2-
triisopropylsilyloxypropionate

The title compound was obtained by carrying out the
same procedure of the step 1l of Example €, except that
(3R, 4S) -1~ (tert-butoxycarbonyl) -4~ (3-fluoro-2-pyridyl) -3~
triisopropylsilyloxy-2-azetidinone was used instead of
(3R, 4S) ~1- (tert-butoxycarbonyl) -4~ (5-methoxy-2-pyridyl) -
3-triisopropylsilyloxy-2-azetidinone.
'H-NMR (400 MHz, CDCl;, TMS) §:
0.88 - 0.92 (21 H, m), 1.33 (3 H, s), 1.38 (9 H, s), 1.56

(3 H, s), 1.76 (3 H, s), 2.41 - 2.45 (2 H, m), 2.51 (3 H,

s), 3.14 (1 H, d, J=5.8 Hz), 4.06 (L H, d, J = 7.8 Hz),
4.33 (2 H, s), 4.90 (1 B, d, J = 4.4 Hz), 4.94 (1 H, 4, J
- 2.4 Hz), 5.19 - 5.22 (2 H, m), 5.48 (1 H, &, J = 10.3
Hz), 5.58 - 5.64 (2 H, m), 5.70 {1 H, dd, J = 10.3, 4.4
Hz), 5.96 - 6.14 (5 H, m), 7.26 - 7.30 (1 H, m), 7.41 (1

H, t, J =8.5 Hz), 7.49 (2 H, t, J = 7.5 Hz)}, 7.59 (1 H,

16



sanme procedure of the step - 1 of Exanple 8, except that : 16 MAR 2004
(3R, 4S)-1-(tart-but oxycarbonyl)-4-(3-fluoro-2-pyridyl)-3-
triisopropylsilyloxy-2-azetidi none was used i nstead of

(3R, 4S)-1-(tert-butoxycarbonyl)-4-(5-met hoxy-2-pyridyl) -
3-triisopropylsilyloxy-2-axetidinone. |H NWR (400 MHz, CDC13, TM5) 8 0. 88
- 092 (21 H mM, 1.33 (3 H s), 1.38(9H s), 1.56 (3 H s), 1.76 (3
H s), 2.41 - 2.45 (2 H m , 2.51 (3 H s), 314 (1 H d, J =5.8 Hz),
4.06 (14, 8 =J7=57H8)HzB,.174.(BH,2 &), B)s A.DULL, H .40 J1=H4.4,Hz), 4.94
(1 H d, J =2.4H), 519 - 5.22 (2 H m, 548 (1 H d, J =10.3 Hz),
5.58 - 57564 f24H3.,mM, 5.70 (1 H dd, J = 10.3, 4.4 Hz) , 596 -- 6.14 (5
H m, 7.26 - 7230 (1 H m , 7.41 (1 H t, J =8.5Hz), 7.49 (2 H t, J

710, Flged 35 [oos OG0 BP0 och e hoasBud al? 1 0 =

(1S, 2S, 3R, 4S, 5R, 8R, 9S , ) 4- Acet -.2- benzoyl oxy=9 . _
10- ((1S)RR T i‘ﬁygaﬂrﬁ%)é% yl4 (iRt Y Y adheatony)
5,20-epoxy-|-hydrox;tax-G,11-dien-13-y1 (2R, .3S) - 3-

but oxycat bpRyPRAEHG} ~P¥AreFYaYsG- 1L iHAs A I YL 2(51'5 738) -3- (tert-
triisopropylsilyloxypropionate The title conpound was obtai ned by carrying
out t he bubersypasbedylamdno)nd sidef IngroBeampr ¥wl) e4tept that the
conpound obtained in the above step 1 was used as the material, and
di et hyl i necpopyist Aydokypaicpicndteras
The title compound was obtained by carrying out the
same procedure of the step 2 of Example 8, except that
the compound obtained in the above step 1 was used as the
material, and dimethylamine (2 M methanol solution} was
used instead.of morpholine.
'H-NMR (400 MHz, CDCl;, TMS) 3&:
0.87 - 0.92 (21 H, m), 1.32 (3 H, s), 1.38 (9 H, s), 1.55
(3 H, &), 1.57 (3 H, s}, 1.75 (3 H, s8), 2.39 (6 H, s),
2.42 - 2.45 (2 H, m), 2.51 (3 K, s}, 2.66 (1 B, dd, J =
5.1, 13.2 Hz), 2.74 (1 H, dd, J = 4.2, 13.2 Hz), 3.14 (1
H, d, J =5.8 Hz), 4.01 (1 H, d, J = 7.9 Hz), 4.32 (2 H,
s), 4.90 - 4.94 (2 HE, m), 5.00 (1 H, t, J = 4.9 Hz), 5.15
(LH, d, J=7.9 Hz), 5.63 (1L H, 4, J = 9.8 Hz), 5.69 (1
H, dd, J = 9.8, 4.4 Hz), 5.95 (1 8, d, J = 5.8 Hz), 6.07
- 6.13 (3 H, m), 7.26 -~ 7.28 (1L H, m), 7.41 (1L H, t, J=
7

A P T L ] a - — - 5 T -r
&2 \N£L O, L, W = 7. nL) , I

Fa) L) =1 EN 4= bal -
2.2 Hzj}, .05 {1 8, ¢, g F

Hz), 8.17 (2 H, d, J = 7.5 Hz), 8.40 (1 H, d, J = 4.4

Hz) .
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used instead of norpholine.. 1H NWR (400 MHz, CDCl13, TMs5) 8: 0.87 - 0.92
(21 H nm, 1.32 (3 H s), 1.38 (9 H s), 1.55 (3 H s), 1.57 (3 H 1GNAR 2004
1.75 (3 H s), 2.39 (6 H s), 242 - 2.45 (2 H m, 2.51 (3 H s), 2.66 (1
H dd, J = 51 13.2 H), 2.74 (1 H dd, J =42 13.2 Hz), 3.14 (1 H d,
J =58 Hz), 401 (1 H d, J =7.9H), 432 (2 H s), 4.90 - 4.94 (2 H,
5,00 (1 H t, J =49 Hz), 515 (1 H d, J =7.9 Hz), 5.63(1 H d, J

8 5.69 (1 H, dd, J—98 4.4 Hz), 5.95 (1 H, d, J = 5.8 Hz),

9. Hz)
v Cistae gt fls 450946 %§ ok,9s Top 18 {-Rbelony-2 A 7 71 AR

~u -- 2 7.5 Hz 8..40. ( J:4.4 Hz) .
47 16 Mmmi%%p%lo(ié(l 2R ‘%W@&%%ﬁfﬁ% ‘%Q’A%‘é’f i3
benzoyl oxy-9, 10-[(1S)-2-(di nmethyl am no) | i denedi oxylj
5, 20- ep@o;ﬁﬂ-remm’oiy ydropydpxrd e '3‘5‘3/ &R 127 =3 pht8kycar bonyl ani no)
-3-(3-fluoro-2-pyridyl)-2- trii sopropyl silyl oxypropi onate The title
conpounuwesxkpda eboeag Lbyioa) -8 -n@ dlivdive 2 eyl gy bredlure of the step 3 of
Exanpl e 8, except that the conmpound obtained in the above step 2 was used

as the u#miesoptopitstiVRlc4pidir oG 3, TMS) 8:

i
6.
t
n,

The title compound was obtained by carrying out the
same procedure of the step 3 of Example 8, except that
the compound obtained in the above step 2 was used as the
material.
lH-NMR (400 MHz, CDCls;, TMS) &:

0.83 - 0.93 (21 H, m), 1.35 (3 H, =), 1.38 (9 H, s), 1.52
(3-H, s), 1.56 - 2.07 (5 H, m}), 1.62 {3 H, s;, 1.81 (3 H,
s), 2.34 - 2.43 (2 B, m), 2.38 (6 H, s), 2.49 (3 E, s},

2.66 (1 H, dd, J = 5.4, 13.2 Hz), 2.74 (1 H, 44, J = 3.4,

13.2 Hz), 2.98 (1 H, d, J = 5.4 Hz), 4.17 (1 H, 4, J
7.3 Hz), 4.22 (LH, d, J=7.8 Hz), 4.36 (1 H, 4, J=18.3
Hz), 4.96 (2 H, s), 5.00 (1 B, t, J = 4.8 Hz), 5.22 (1 H,
d, J = 7.3 Hz), 5.60 (1 H, d, J = 8.8 Hz), 5.98 (1 H, 4,
J = 4.9 Hz), 6.08 - 6.10 (2 H, m), 7.26 -~ 7.28 (1 H, m),

7.40 (1 H, t, J=19.2 Bz), 7.48 (2 H, t, J = 7.5 Hz),

7.59 (1 H, t, J=7.5Hz), 8.16 (2 B, 4, J = 7.5 Hz),
8.40 (1 H, 4, J = 3.9 Hz).
Step 4: (iS,25,3R,4S,5R,BR, 55,10R,138) -4-Rcetoxy-2<-

benzoyloxy—g,lo—[(1S)—2—(dimethylamino)ethylidenedioxy]-

5,20-epoxy-1l-hydroxytax-1ll-en-13-yl (2R,38)-3-(tert-
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0.83 - 0.93 (21 H m, 1.35 (3 H s), 1.38 (9 H, s), 1.52 (3- H s) , 1.56

- 2.07 (5H in), 1. 62 (3 H si ,. 1.81 (3 H s) , 2 .34 - 2. 431§ PARI00M
, 2.38 (6 H s), 2.49 (3 H s), 2.66 (LH dd, J = 5.4, 13.2 Hz), 2.74 (1
H dd, J = 3.4, 13.2 Hz), 2.98 (1 H d, J = 5.4 H), 4.17 (1L H d, J =
7.3 H) , 422 (L H d, J=78H), 43 (LH d J =283 H),6 4 96 (2
H s) , 500 (LH t, J=48H), 522 (1H d J=73H), 560 (1H,
d J=88H), 598 (1 H d J=49H),6 608-6.10(2H m , 7.26 -
7.28 (1,4 L dekidb) 13- {37 £9udrbzd pgrdlyl3 - t, J = 7.5 Hz),

7.59 (1b:3(,t°t@,y°fr=g°7’§’g ) 1 (2 Hd, TpE=ity te) . 8.40 (1 H d J =
3.9 Hz) .St 4. (1S, 25, 3R 4S, 5R, 8R, 9S, 10R, 13S) - 4- Acet oxy-2- benzoyl oxy-9,
10-[ ( 15)“3'??‘%6?%4%%%?31%) et hyl i denedi oxy] -

5, 20- epoxy- 1- hydr oxyt ax-11- en- 13-yl 3S)-3:(tert 4 6 4

but oxycar bony&hi 'ﬁ’o%fl%-?%"-‘P‘I’%&d‘l’%?p%ggafif‘%gzp&hfafgysﬁ oﬁwgﬁa‘%gpme title

conpound was obtained by carrying out the sane procedure of the step 4 of

Exanpl e smeeypeprednne of htheokdshnd 8bt EHAE®Llen né& W3 3 was used

as the material. Its instrunmental analysis data coincided with those of

the conpmsnctoipeainddobhaihedsinptieorbeyanpgiter? 3 Wi &5 Bre
material. Its instrumental analysis data coincided with

those of the compound obtained in the step 3 of Example

7.

(Example 10)
L
O 0
NH O e ) |
N .: i - 0 = z ' ] i‘i:
Tor O : He | > Ap,OAC
Q/I\Foi:bs HO ogzop‘c T OH HO OBz

Boc- RN

(15,25,3R,4S,5R,8R,98,10R,13$)—4-Acetoxy—2-benzoyloxy-
5,20-epoxy-1—hydroxy—9,10-(2—propenylidenedioxy)tax—G,11~
dien-13-vy1l (2R,3$)—3-(tert—butoxycarbonylamino)—3—(3—
fluoro-2-pyridyl) -2-hydroxypropionate

The title compound was obtained by carrying out the
same procedure of the step 2 of Example 1, except that
the compound obtained in the step 1 of Example 9 was used
as the material.

1y-NMR (400 MHz, CDCl;, TMS) &:
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0 (1S, 2S, 3R 4S,5R 8R, 9S, 10R, 13S) - 4- Acet oxy- 2- benzoyl oxy-

5, 20- epoxy- | - hydr oxy-9, 10- ( 2- pr openyl i denedi oxy) tax-5, 11- di en- 1?1’53HAR 2004
(2R, 3S) - 3- (t ext - but oxycar bonyl am no) - 3- ( 3-

fluoro-2-pyridyl)-2-hydroxypropi onate The title conpound was obtai ned by
carrying out the same procedure of the step 2 of Exanple 1, except that
the conpound obtained in the step 1 of Exanple 9 was used as the material.

"H NVR (400 MHz, CDC13, TNB) S 49 16 MAR 2004 1. 2 9 (3 H s) , 1 .39 (9

H, , 1.54 6 7 » dg 9 H, 2. 35
- 28218 XY g—? ,251& %33P| 98 ’ f’]: (f’]'lH(43 (HSJEL—) '2)1461Hoz @?(% 92 ?)1 H br

s), 403 (1 H d, J=7 4.27 (1 1H d J
)8 2 st)),41674(13I-IH bF)s)l 2187(1(11(H5> 'd% J3J5 48"111@Z 25“223?'5(3. 25 (2 H,

m, 5.48 (1 H d, J = 10.8 Hz), 5.60 (1 H d, J =21 5,62 - 5.64 (1
Ho m, .60 (1K di, 3.314.(1 10% 1R 55498*2%63139?(4(443 n‘j”,’ 6.21 (1 H,
d, J =83H), 7.29 - 7.33 (1L H n), 7.43 -- 7.50 (3 H m, 60(1,t,
J =7.34%), 48035(¢2HH ad, J 3 7.5 HA HA.2B. G0 H1 H, &,=I8=1488) py) .
(Exanple 11) I N, OO

4.33 (1 H, d, J=8.2 Hz), 4.67 (1 H, br s), 4.87 (1 K,
d, J=4.1 Hz), 5.22 - 5.25 (2 H, m), 5.48 (1 H, d, J =
10.8 Hz), 5.60 (1 H, &, J = 17.3 Hz), 5.62 - 5.64 (1 B,
m), 5.69 (1 H, dd, J = 4.1, 10.3 Hz), 5.98 - 6.13 (4 H,
m), 6.21 (1 H, d, J = 8.3 Hz), 7.29 - 7.33 (1 H, m), 7.43
- 7.50 (3 H, m), 7.60 (1 H, £, J = 7.3 Hz), 8.15 (2 H, d,
J = 7.6 Hz), 8.39 (1L H, d, J = 4.6 Hz).

{Example 11}

OTiPS HO OBzOAC

(1S,2$,3R,4S,5R,8R,95,10R,13$)—4-Acetoxy-2-benzoyloxy—
9,10—[(15)-2—(dimethylamino)ethylidenedioxy]-5,20—epoxy—
1—hydroxytax—6,11-dien-13-yl (2R, 38)-3-(tert-
butoxycarbonylamino)—3—(3-fluoro—2-pyridyl)—2—
hydroxypropionate

The title compound was cbtained by carrying out the

same procedure of the step 2 of Example 1, except that
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0 OH 0 (1S, 2S, 3R 4S, SR 8R, 9S, 1 OR, 13S) - 4- Acet oxy- 2- benzoyl oxy-- 9, 10-

[ (1S)-2-(di et hyl am no) et hyl i denedi oxyl -5, 20- epoxy- MAR. 2004
1- hydr oxyt ax- 6, 11--dien-13-yl (2R, 3S)-3-(tert- butoxycarbonyl am nl)? %
(3--fluoro-2-pyridyl) -2- hydroxypropionate The title conpound was obt ai ned
by carrying out the sane procedure of the step 2 of Exanple 1, except that
Bac. NH O NFL 50 16 MAR 200 the conmpound obtained in the step 2 of Exanple
9 was used as the material " H NVR (400 M—Iz CDC13, TM5) $: 1.28 (3 H s)
, 1.39 (9 H s) , 1.52 S). el D , d,186(1
H s) , thexcompoupd b alﬁfd 1“2*%? , °f ?"ff“’%‘s 2 W})# uzs%sg (1

dd, J = 5.2, 13.2 Hz), 2.79 (1 H, dd, J 42 132Hz),311(1H d, J:

5.9 Ft)as Gh®8méteﬁlaa J =17.6 H) , 4 28 (1 H d, J = 8.1 Hz), 4.33 (1
H d, J =8.3 Hz), 4.66 (1 H d, J =25 Hz), 4.87 (1 H d, J =41 H),
5.02 (11I1=t-mld>, 04G0 MRz, @D8Li)TMS) 1 (1 H, d, J = 7.8 Hz), 5.62 (1 H, d,
J=85H), 568 (1 H dd, J =4.1, 10.3 Hz) , 5.96 (1

1.28 (3 H, s), 1.39 (9 H, s), 1.52 (3 H, s}, 1.57 (3 H,

s), 1.72 (3 H, s), 1.86 (1 H, s), 2.27 - 2.46 (2 H, m),
2.30 (6 H, s), 2.41 (3 H, s), 2.69 (1 H, dd, J = 5.2,
13.2 Hz), 2.79 (1 H, 4d, J = 4.2, 13.2 Hz}, 3.11 (1 H, &,
J =5.9 Hz), 3.98 (1 H, d, J = 7.6 Hz), 4.28 (1 B, 4, J =

8.1 Hz), 4.33 (L H, d, J = 8.3 Hz), 4.66 (1 B, d, J = 2.5

Hz), 4.87 (1 H, 4, J = 4.1 Hz), 5.02 (1 4, d&, J = 4.2,
4.8 Hz), 5.17 (1 B, 4, J = 7.8 Hz), 5.62 (1 H, 4, J = 8.5
Hz), 5.68 (1 B, 44, J = 4.3, 10.3 Hz), 5.96 (1 H, m),
6.10 (2 H, m), 6.20 (LH, d, J =6.9 Hz), 7.27 - 7.60 (6
H, m), 8.15 (2 H, 4, J = 7.3 Hz), 8.40 (1L H, 4, J = 4.6
Hz) .

(Example 12)

Boc. 0
N
| P OBn
F
Step 1
! |
I s
QP o/(o
Boc - }—(I-
v A . L By o N
I = T O‘I‘ - o G Step 3 N\ s _ o“. . i-_,i: 9]
A~ 0Bn  HO OBLAC E : > HoNe
F A _ OH HO OBz
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6.10 (2 H m , 6.20 (1 H d, J =6.9 H) , 7.27 H m, - 7.60 (6 H, :
8.15 (2 H d, J =7.3 H), 840 (1 H d, j =4.6 Hz) . (Exanple ]'IQGPMA_FHUU"
HO OBzOAc Step 1 Step 3 51 0 16 MAR 2004 Step 1:

(1S, 2S, 3R, 4S, 5R, 8R, 9S, 10R, 13S) - 4- Acet oxy- 2-

benzoyl oxy- 5, 20- epoxy- | - hydr oxy-9, 10- ( 2-

propenyl i denedi oxy)tax-6, 11-di en-1 3-yl (2R, 395)-2-

benzyl oxy-3-(tert-but oxycarbonyl am no)-3-(3-fluoro-2- pyridyl) propionate

The t't'e%ggggrgf%“?gxggt gLneg B 631 A9 S84C {ie BRIP4 OCedure of the

step 1

(3R 49) - 3-benzyl oxy-1-(tert-butoxycarbon Ié_P4 3-fl uoro-

2- pyri dygenzo Y5 eeRB§Yu§eHYFiﬁ§f‘éfa§ ( 4S) - 1-

(tert-butoxycarbonyl)-4-(5-nethoxy-2-pyrid

t Xi i soprompeiylidayediaxyt tarnéndl- dlﬁanlz@RY(MO@W)ﬁEIS TVS) 8: 1.32

(3 H s), 1.39 (9 H s), 1.56 (3 H s), 1.59 (3 H s) 1. 77 (3 H, s)
. 85 (1H—énﬁglgxﬁ—3i(’(:érl:l—bs):oxybaf;‘bowflamlno) 3- (3-fluoro-2-

pyridyl) propionate

The title compound was obtained by carrying out the
same procedure of the step 1 of Example 8, except that
(3R,4S)—3-benzyloxy—l—(tert—butoxycarbonyl)—4—(3—fluoro—
2-pyridyl) -2-azetidinone was used instead of (3R,48)-1-
(tert-butoxycarbonyl)—4—(5—methoxy-2—pyridyl)—3—
triisopropylsilyloxy-2-azetidinone.
lg-NMi {400 MEz, €DCly, TMS) &:
1.32 (3 H, s), 1.39 (9 H, s), 1.56 (3 H, s), 1.59 (3 H,
s), 1.77 (3 H, s), 1.85 (1 H, s), 2.31 (3 H, s), 2.39 (2
H, m), 3.13 (1 H, 4, J= 6.1 Hz), 4.07 (1 H, 4, J = 7.6
Hz), 4.18 (L B, d, J = 12.0 Hz), 4.31 (3 H, m}, 4.68 (1
H, d, J = 12.2 Bz), 4.90 (1L H, d, J = 4.2 Hz), 5.23 (2 H,
£, J = 7.1 Hz), 5.48 (1 H, 4, J = 11.0 Hz), 5.59 (2 H,
m), 5.70 (1 H, dd, J = 4.4, 10.5 Hz), 6.02 (1 H, m), 6.13
(2 B, d, J =10.2 Hz), 6.26 (1 H, 4, J = 9.0 Hz), 6.88 (2
H, &, J=7.1 Bz), 7.19 (3 B, m), 7.29 (2 H, t, J = 6.8
Bz), 7.49 (2 B, t, J = 7.8 Bz), 7.60 (1 H, t, J = 7.3
Hz), 8.16 (2 H, d, J = 7.3 Hz), 8.42 {1 H, m).
Step 2: (15,28,3R,4S,5R,8R,95,10R,135)-4—Acetoxy—2-

benzoyloxy—g,lo—[(18)—2-(dimethy1amino)ethylidenedioxy]—
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H m, 3.13 (1 H d, J =6.1Hz), 407 (1 H d J =76 H), 418 (1 H d,
J=12.0 Hz), 4.31 (3 H m, 4.68 (1 H d, J =12.2 Hz), 4.90 (1 H, leﬂ["'
4.2 HZ), 5.23 (2 H, t, J=7.1H), 548 (L H d, J=11.0 H), és@q‘lﬁ@
m, 570(1H dd, J = 4.4, 10.5 Hz), 6.02 (1 H m), 6.13 (2 H,

10. 2 Hz), 626(1H d, J =9.0 Hz), 6.88 (2 H d, J =7.1 Hz), 7.19(3 H,
rr) 7.29 (2 H t, J=6.8 H), 7.49 (2 H t, J =7.8H), 7.60 (1 H t, J

7.3 Hz) , 816(2H d, J =7.3Hz) , 842 (1 H m . Step 2:
(1S, 2S, 3R, 4S, 5R 8R, 9S, 10R, 13S) - 4- Acet oxy- 2-

benzoyl 6x\2B;edex¢15) hdfdgehlryieatindientlsi-gdne@ry3g) 52- 16 MAR 2004
5, 20- epoxy- | - hydr oxyt ax- 6, 11-di en- 13-yl (2R, 35)-2- benzyl oxy-3- (ter

t - but OX e APy a8 182 r £3bukdxky chtBblyd andd)hA-) ( Pridpicie- The title
conpound was obtained by carrying out the sane procedure of the step 2 of

Exanpl e 2LnaklRe conpound obtained in the above step 1 was used
as the pﬁ’at gar?%r ﬁ g?met hyl am ne (2 M net hanol sol utlon) was used

1 O T B LA My S e S 1)

g 21 (i’?'g?%ro%e;?r?l"ﬁ tg‘& SJ:eP ? Pt %3“‘?‘ '3,3 ‘%?f"(li ﬁjhél HJ (jd5 33 -
Hz), 4.02 (1 H d, J =7.8 H 4.19 (1 H, d, J =
the compound obtained in the above step 1 was used as the
material, and dimethylamine (2 M methanol solution) was
used instead of morpholine.
TH-NMR (400 MHz, CDCls, TMS) &:
1.26 (3 H, s), 1.39 (9 B, s}, 1.54 (3 H, s), 1.57 (3 H,
s), 1.75 (3 H, s), 1.82 (1 H, s), 2.31 (3 H, s), 2.36 -
2,396 {2 H, m), 2.38 (6 H, s}, 2.71 (1 H, dd, J-= 5.2,
13.2 Hz), 2.77 (L H, dd, J = 4.1, 13.2 Hz), 3.12 (1 H, d,
J =5.6 Hz), 4.02 (1 H, d, J= 7.8 Hz), 4.19 (1 H, d, J =
12.2 Hz), 4.31 (2 H, m), 4.36 (1 H, d, J = 2.9 Hz), 4.68
(1 H, d, J = 12.7 Hz), 4.88 (1L H, 4, J = 4.1 Hz), 5.01 (1
H, t, J=4.7 Hz), 5.16 (1 H, d, J=7.8 Bz), 5.60 (1 H,
d, J = 8.8 Hz), 5.69 (1L H, dd, J = 4.2, 10.3 Hz), 5.923 (1
H, d, J =5.6 Hz), 6.11 (2 H, m), 6.23 (1 H, 4, J= 9.3
Hz), 6.88 (2 H, d, J = 6.6 Hz), 7.16 - 7.31 (5 H, m),
7.48 (1 H, t, J = 7.8 Hz), 7.59 (1 H, t, J = 7.3 Hz},
8.15 (2 H, dd, T =1.5, 7.1 Hz), 8.41 (1 H, &, J=2.9
Hz) .
Step 3: (1S8,2s,3R,4S,5R,8R,95,10R,138)-4-Acetoxy-2-

benzoyloxy-9,10-[(1S)-2- (dimethylamino)ethylidenedioxy]-
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12.2 Hz), 4.31 (2 H m, 436 (1L H d J =29 H), 468 (I H d, J :&[g "
7H) , 4.88 (1H d J=4 1H), 501 (1 H t. J =47 H), 5 1 MRH
d, ) =7.8 H), 5.60 (1 H d, J=28.8Hz), 5.69 (1 H dd, J = 4.2, 10.3
Hz), 5.93 (1 H d, J =56H) , 6.11 (2 H n , 6.23 (L H d, J = 9.3
Hz) , 6.88 (2 H d, J =6.6 Hz), 7.16 - 7.31 (5 H m, 7.48 (1 H t, J =
7.8 Hz) , 7.50 (1L H t, J=7.3H), 815(2H dd, J =15 7.1H),
8.41 (1 H d, J =29 Hz). Step 3:

(1S, 2S, 3R 4S. 5R 8R, 9S, 10R, 13S) - 4- Acetoxy

benzoyl oky29-¢ Boe*aré)'hzfd(rda’ﬂfé‘ﬂw Hhemyei w | BRI LXIT (59716 MAR 2004
5, 20- epoxy- | - hydr oxyt ax- 11-en-1 3 (2R, 39) - 3- (tert- but oxycar bonyl am no)
-3- (3- fbhtorycarppmiydaming.- 3n&ﬁgﬁéﬂﬂ¥ﬁﬁ TRYELdRE) T#T1 e conmpound was

obtained by carrying out the sane procedure of the step 3 of Exanple 8,
except tha#irokgerogipoiate obt ai ned in the above step 2 was used as the
material. Its instrunental analysis data coincided with those of the

conpound obt airpgd tif lidh@cwigRfind HasxB§d ined .by Testrikagpbetlyhkbuse
fibrosarcona thh A was subcutaneously transplanted into mce (line nane;

pal b/ c) 5/aﬁg peatlatiamaung dli segl vedf e xeds pobyeaprotnathanol , Tueen
and 5 ucose (5:5:90 (v/v)) was adm ni stered by
the compound obtained in the above step 2 was used as the
material. Its instrumental analysis data coincided with
those of the compound obtained in the step 3 of Example
7.
{Test Example 1)

Mouse fibrosarcoma Meth A was subcutaneously
transplanted into mice {line name; Balb/c), and each
compound dissolved in a mixed solvent of ethaneol, Tween
80 and 5% glucose (5:5:90 (v/v)) was administered by
intravenous injection after 6, 8 or 10 days (or only
after 6 days) of the transplantation. Each animal was
anatomized on the 17th day to examine tumor weight,
platelet numbers and renal toxicity. Six mice were used
in each group.

Antitumor effect was calculated by the following
formula.

{1 - (tumoxr weight of compound-administered group/tumor

weight of solvent-administered group)} x 100
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I ntravenous injection after 6, 8 or 10 days (or only after 6 days) of the
transpl antation. Each animal was anatonized on the 17th day to exbliihRe 2004
tumor weight, platelet nunbers and renal toxicity. Six mce were used in
each group. Antitunmor effect was calculated by the followng fornula. (1 -
(tunor wei ght of conpound-adm nistered group/tunor weight of

sol vent - adm ni stered group)} x 100 54 16 MAR 2004 The nunber of platelets
was expressed by (platelets of conpound-adm nistered group/platelets of

sol vent- adm nj stered gr\%z‘.g) x 100. The renal toxicity finpdi ngs wer e
expressed as TREnRNIRST WPl tGiaige AR EXRT $28PA P HadPtBERICET

macroscopi ¢ observation at the time of anatony or when a change such as
pr eci pi taf i oamppunghiddnd kgt rad apcupfpbatehetacofepalvenbal ar cel |
cytoplasmwas found by a histological inspection. Table 1
Conpoundids tAhsiteRleat eheidi@enat Y0¥/ kg) t unor nunber stoxicity
;effect (%9 findings Exanple 51 of 1.5 x 37537changed JP- A-9-12578
The renal toxicity findings were expressed as
“changed” when a change such as fading was found by
macroscopic observation at the time of anatomy or when a
change such as precipitation of hyaline droplet substance

in the renal tubular cell cytoplasm was found by a

histological inspection.

Table 1
Compound Dose Anti- Platelet Renal
(mg/kqg) tumor numbers toxicity
effect (%) findings
(%)
Example 51 of 1.5 x 3 75 37 changed
JPp-A-9-12578
Example 70 of 0.98 x 3 18 55 changed
JP-A-9-12578
Example 81 of 2.2 x 3 62 58 changed
JP-A-9-12578
Example 121 of 0.43 = 3 75 57 changed
JP-A-9-12578
Compound (B) 32.4 x 1% 83 142 no change
Compound (B) 22.5 x 1 69 124 -

a): Three deaths among 6 animals used.
(Test Example 2)

B16 Melanoma BL6 was subcutaneously transplanted
into mice (C57BL/6), and each compound was administered 4
days thereafter. In the case of intravenous
administration, the compound of formula A was

administered by dissolving it in a mixed soclvent of
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Exanpl e 70 of 0. 98 x 37855changed JP-A-9-12578 Exanple 81 of2.2 x 1 004
36258changed JP- A-9-12578 Exanple 121 of 0.43 x 37557changed JP- A-9- E%Bg
Compound (B) 32.4 x | a83142no change Conpound (B)22.5 x 169124- a) : Three
deat hs anong 6 animals used. (Test Exanple 2) B16 Mel anoma BL6 was
subcut aneously transplanted into mce (C57BL/6), and each conpound was
adm ni stered 4 days thereafter. In the case of intravenous

adm ni stration, the conmpound of forrmula A was adm nistered by dissolving
it in a mxed solvent of 55 16 NAR 2004 et hanol, Twee and 5% gl ucose
(5: 15: 80 EbRDPYL, FWEenE0 AfthahFWicBa é%%‘ﬁv&ggw rZY e same
m xed solvent of 5:5:90 (v/v). In the case of oral admnistration, each
conpoundeoaponsdi wifs Fxagpley 7 Qs il algring | in gtle 59ame mixed

car boxynet hyl cel | ul ose sodi um aqueous sol uti on. Body wei ght was neasured
every 2 sol8enttapf &f:t5er90 hier /adni nikt ritie orgsandf eachlani nal was

anatom zed after 15 days of the transplantation to neasure tunor weight.

Ant i t unosamf heele raas ol @it ebriBourddardold @i nYs teratl By
suspending it in a 0.5% carboxymethylcellulose scdium
aqueous solution. Body weight was measured every 2 or 3
days after the administration, and each animal was
anatomized after 15 days of the transplantation to
measure tumor weight. Antitumor effect was calculated by
the following formula.

{1 - (tumor weight of compound-administered
group/tumor weight of solvent-administered group)} x 100

Six mice were used in each group.

Table 2

Dose Rout of Antitumor effect

(ng/kyg) administraticn {%)

Compound 180.0 intravenocus ) 95.7

(A) 600.0 oral 6.2

Compound 20.0 oral 97.4

{B) 13.3 oral 90.5

Compound i1.9 intravenous 95.5

of 7.9 intravenous 1.5

Example 7 11.9 oral 97.4

7.9 oral 91.5

(Test Example 3)
Metabolism in human microsome P450
Each of the samples to be evalunated was dissolved in

acetonitrile/water (1:1, v/v) to a concentration of 500
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{1 - (tunor weight of conpound-adm nistered group/tunor weight of

sol vent - adnmi ni stered group)} x 100 Six nice were used in each grdégiAR 2004
Tabl e 2 DoseRout of Antitunor effect (ng/kg)adm nistration(%
Conmpound180. Oi ntravenous95. 7 (A) 600. Ooral 6. 2 Conpound20. Oor al 97. 4

(B) 13. 3oral 90.5 Conpoundl1l. 9i ntravenous95.5 91.5 R

..................................... of 7. 9i ntr avenous.

be eval uated was di ssolved in
(Xenotech LLC) and other components such as various

coenzymes and buffer solution and allowed to generate the
metabolic reaction at 37°C. The reaction solution was
composed of phosphate buffer (0.076 M; final
concentration, the same shall apply hereinafter), sample
to be evaluated (10 pM), human liver microsome (1 mg/ml),
glucose 6-phosphate (10 mM), glucose-6-phosphate
dehydrogenase (1 unit/ml) , magnesium chloride (4 mM) and
reduced nicotinamide adenine dinucleotide phosphate (p-
NADPH, 1 mM), and 500 pl of the solution was used in one
reaction. In this case, the reaction solution-excluding .
B-NADPH was incubated in advance at 37°C for 2 minutes and
then the reaction was started by adding a [-NADPH aqueous
solution (50 mM, 10 pl). |

The reaction was terminated by adding 1 ml of ice-
cooled acetonitrile 1, 2 or 5 minutes after commencement
of the reaction.

In this connection, a sample of 0 minute after
commencement of the reaction was prepared by adding water
instead of the P-NADPH agueous solution and immediately
adding 1 ml of acetonitrile. A 100 ul portion of an
internal standard substance was added to each of these
samples, and the reaction solution was centrifuged for 15

minutes. The resulting supernatant was injected into a
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acetonitrile/water (1:1, v/v) to a concentration of 500 56 16 MAR 1 ﬁﬂ;/gu
and the solution was m xed with human |iver mcrosone (Xenotech LL%) A D4
ot her conponents such as various coenzynes and buffer solution and al |l owed
to generate the netabolic reaction at 37C. The reaction solution was

conposed of phosphate buffer (0.076 M final concentration, the sane shall
apply hereinafter), sanple to be evaluated (10 pM, human |iver m crosone
(1 ng/m), glucose 6-phosphate (10 mV), gl ucose-6-phosphate dehydrogenase

(1 unit/m), magnesium ch]oride (4 and ed ni ¢oti nam. de adeni ne

di nucl edtide BSHIPHARC] pllmtgkéh{%?ggﬁgflgogﬁf’gﬁ] F"Oof“et sélq:s?ol ution was
used in one reaction. In this case, the reaction sol ution-excluding

13- NADPKomegeri iratsieedof nthevanerlat ta7kef 8V UaLRG: es TR AT t he
reaction was started by adding a (3-NADPH aqueous solution (50 nM 10 |).
The reacdldareamssd t£rom nthedcbycadtiagionmtof misuteodfedhgretonitrile 1, 2
or 5 mnutes after comencenent of the reaction. In this connection, a
sanpl e forndfidutientféLr resotioncearnusefl the theadviroed\vasopmeparfed by

addi ng water instead of the [err]-NADPH aqueous solution and i mredi ately

addi ng Lyd i+ A061 00t (hh81 /Mg 1B teRA) Li OByOblaf tiinat ahealanshardar d
subst ance was added to each of these sanples, and the reaction solution

was centy4 fUOGH § hetolite against the reaction time and

carrying out linear regression by the method of least
squares, amount of the metabolite formed perx 1 minute
(metabolic rate constant: k (nmol/min/mg protein))} was
calculated from the slope.

From the thus obtained metabolic rate constant k
(nmol/min/mg protein), the liwver-specific clearance
(CLint) was calculated by the following formula.

CLint (ml/min/kg body weight) = k x (g liver weight)/ (kg
body weight) x (45 mg of microsome protein)/(g liver
weight), wherein the liver weight per 1 kg body weight is
20 g.

Also, the liver clearance (CLh) was calculated from

the CLint in accordance with the Well-stirred model (J.
Pharmacol. Exp. Ther., 283, 46 - 58, 1997).
CLh (ml/min/kg body weight) = Q =x CLint/(Q + CLint),
wherein Q is the liver blood flow in human defined to be
20 ml/min/kg.

Theoretical bicavailability (F) value was calculated

from the CLh by the following formula.
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m nutes. The resulting supernatant was injected into a 57 16 MAR 2004 hi gh
performance |iquid chromatography (HPLC) to neasure concentration]pﬁ %ﬂ@k
sanple to be evaluated. The ambunt decreased fromthe concentration %

m nute of the comrencenent of reaction was used as the forned anount of

the netabolite (nnol/ng protein). By plotting the anount of forned

net abol ite against the reaction tinme and carrying out |inear regression by
the nethod of |east squares, anmount of the nmetabolite formed per 1 mnute
(netaboL#c=r?%euc%E%ygﬁt: k (nnmol/mn/ng protein)) was calculated fromthe
sl ope. om the us tai ned netabolic rate constant k (nnol/mn/ng
protein), the_liver-specifi¢ clearance. (CLint) was.cal cul ated_by the

fol | owi ng for WAl #99&ELRR /( ’?ﬁ‘%egcﬁ}oc}gr‘%‘f@h}r?bﬁk%( t'a&PFvé’F wei ght )/ (kg
body weight) x (45 ng of mcrosone protein)/(g liver _weight), wherein the
liver wetnhbapged] crgpisodd wagraleulabed by acformelr) der &l-earance (CLh)
was calculated from the CLint in accordance with the Well-stirred node

(J. Pharaltel 3 Exp. Ther., 283, 46 - 58, 1997). CLh (m/m n/kg body

wei ght ) — At :
20 n1/n1n/kd?“?§§%?%tlc

human defined to be

was cal cul ated 1 7
Metabolic rate 0.5¢9 0.15 0.02 0.08
constant
(nmol/min/mg protein)
Clint 53.1 13.5 1.8 7.2
(ml/min/kqg)
Theoretical F value 0.27 0.60 0.%2 0.74

of unchanged compound

The results are shown in Fig. 1 and Table 1.
Theoretical'F valugsqu_thehupchanged form_of compounds
of the invention were larger that the theoretical F value
0.27 of the unchanged form of the control compound
(compound of formula B), meaning that the variability
range of bicavailability is suppressed, separation of the
therapeutic range and toxicity range can be effected more
accurately and the oral administration can therefore be
made .

{Test Example 4}

The compound of formula (B) or of Example 7 was

intravenously or orally administered to a monkey by

single dose, and changes in its blood concentration was

measured to calculate AUCy... The AUCy . means area under

the blood concentration time curve of a drug
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fromthe CLh by the following fornmula. 58 16 MAR 2004 F = (1 -
addi tion, theoretical bioavailability value of unchanged conpoundbvtig 2084
calculated by a formula 1 - F. Table 3 Conmpound Ex. Ex. Ex. (B)137

Met abol i ¢ rate0.590. 150. 020. 08 constant (nnol/m n/ ng protein)
53.113.51.87.2 dint (mM/mn/kg) 0.270.600.920. 74 Theoretical F value of
unchanged conpound The results are shown in Fig. 1 and Table 1. Theoretical
F val ues of the unchanged form of conpounds of the invention were | arger
that the theoretical F value 0.27 of the unchanged form_of the control

conpoundoRREBRRACBT 1PoPAEPE BPTriRgad RETEPS Fhd 5 iths 1§ine

of administration (0 h) to the infinite time and it can

CLh/Q In

be calculated in accordance with the method (trapezoidal
rule} disclosed in Kiyoshi Yamaoka and Yusuke Tanigawara,
Yakubutsu Sokudoron Nyumon (A Guide to Pharmacckinetics),
pages 116 — 117. In addition, ratio of the AUC at the
time of oxal administration to the AUC at the time of
intravenous administration was calculated as oral BA.
Test of the compound of formula (B) was carried out using
different individual of one monkey for the intravenous
and oral administration, and test of the compound of
Example 7 was carried out using the same individuals of 4
monkeys for the intravenous and oral administration to
calculate average AUC value.

Animal: female Macaca irus, Administration method
(compound of formula (B)) [intravenous] EtOH:Tween B80:5%
glucose = 5:5:90, [oral] 0.1 N Hci sclution, {(compound of
Example 7) [intravenous] 10% P-CyD-SBE7 (pH = 3.5 in

physiclogical saline), [oral] 40 mM acetate buffer (pH

4.0)
Table 4
AUCp- (ng-h/ml)
Dose Intravenous Oral Oral BA

(mg/kg) (%)
Compound (B) l.6 394.1 28.1 7.1
Compound of 1.8 993.8 620.6 62.4

Example 7
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range of bioavailability is suppressed, separation of the therapeut)
range and toxicity range can be effected nore accurately and the ortﬁCNAR 200é
adm nistration can therefore be made. (Test Exanple 4) The conmpound of
formula (B) or of Exanple 7 was intravenously or orally admnistered to a
nmonkey by single dose, and changes in its bl ood concentration was
nmeasured to calculate AUCerr]. The AUC err] neans area under the bl ood
concentration tine curve of a drug 59 16 MAR 2004 concentration in bl ood
during a period of fromthe tine of admnistration (0O h) to the infinite
time and it can be calculated in accordance with the nethod (trapezoi dal
rule) disclosed in oshi Yamaoka and Yusuke Tani gawara, Yakubutsu
Sokudor oFNRYaHBH Aké? v, nacoki netics) pages 116 - 117. In
addi tion, ratlo of t he AUC at the tinme of oral adm nistration to the AUC
at the time ofhe soppearshPiadiiainrentbon i3S cAPREPYRE] 18s t&THS BA.  Test
of the conmpound of fornmula (B) was carried out using different individual
of one nofikeysf doxike iyntaral sstoused amel vendlatinkhcstyat | ke and test of the
conpound of Exanple 7 was carried out using the same individuals of 4
monkeys &ompbliad R amndsveanth e athedadnhsghatnoh thmorc iffidalt dyver age
AUC val ue. Animal: female Macaca irus, Adm nistration nethod

its oral administration to mice. Since the compound of

the invention has a large theoretical F value of its
unchanged form, the variability range of bicavailability
is suppressed and separation of the therapeutic range and
toxicity range can be effected. The compound of the
invention showed excellent oral absorption property in

. monkey. Accordingly, the compound of the invention can
be used as an antitumor agent which can be orally

administered.
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(conpound of formula (B)) [intravenous] EtOH Tween 80:5% gl ucose = BH&R 8if
[oral] 0.1 N HO solution, (conpound of Exanple 7) [intravenous] 10%
P-CyD-SBE7 (pH = 3.5 in physiological saline), [oral] 40 mM acetate buffer
(pH 4.0) Table 4 AUCO_m (ng-h/m) Dose IntravenousOral Oral BA (ng/kg) (%
Conmpound (B)1.6394.128.17.1 Conpound of 1.8993. 8620.662.4 Exanple 7 60 16
MAR 2094 | NDUSTRI AL APPLI CABI LI TY The conpound of the invention was
inmproved in ternms of its toxicity and showed no renal toxicity. The
compound of the invention showed high antitunor effect by its oral

adm nistration to mce. Since the égﬁﬂaﬁ%d of the invention has a |arge
theoretical F value of its wunchanged form the variability range of

bi oavailability is suppressed and separation of the therapeutic range and
toxicity range can be effected. The conpound of the invention showed
excel | ent oral. aBsopppprondpreperisgnted imnkde fddevwdingl§ormehe conpound
of the invention can

(wherein R' represents dimethylaminomethyl group or’
morpholinomethyl group and R’ represents a halogen atom or
an alkoxy group having from 1 to 6 carbon atoms) or a
salt thereof.

2. Thé compound or a salt thereof according to claim
1, wherein R? is methoxy group or fluorine atom.

3. A compound represented by the following formula

>LOELNH
A

LA OH
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be used as an antitunor agent which can be orally adm nistered. 6 bﬁ Mﬁﬁ
2064 CLAIMS 1. A conpound represented by the follow ng fornula (wh ﬁ %

Rl err] represents dinethylam nonet hyl group or' norpholinonethyl group and
R2 represents a hal ogen atomor an al koxy group having from1l to 6 carbon
atons) or a salt thereof. 2. The conpound or a salt thereof according to
claim 1, wherein R2 is nethoxy group or fluorine atom 3. A conpound
represented by the following formula 62 16 MAR 200k or a salt thereof. 4. A

medi cament mhiqp gggggiggs a conpound or a salt thereof described in any
one of ARt To-F 8  An anti t unor agent which contains a conpound or a

salt thereof described in any gne of C|%ng 1 t% 3. TﬁﬁcﬁPqPQQ£gt
represented B the"GHFERY YBAFNI §OBPT 2S8R "Fﬁ% a t
thereof described in any one of claims 1 to 3.
5. An antitumor agent which contains a compound or a

salt thereof described in any one of claims 1 to 3.

6. A compound represented by the following formula

(wherein R® represents dimethylaminomethyl group,
morpholinomethyl group or vinyl group, R’ represents
hydroxyl group which may have a protecting group and R®
represents a halogen atom or an alkoxy group having from
1 to 6 carbon atoms, and the part of dotted line between
the 6-position and 7-position of a partial structure

shown by the following formula

7

/ﬁﬁ

means that the bond of said part may become a double

bond) or a salt thereof.
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R3 00R4 i HOO (wherein R3 represents di nmethyl am nonmet hyl group,
nor phol i nomet hyl group or vinyl group, R4 represents hydroxyl grouq Wﬂ@;@m
may have a protecting group and R5 represents a hal ogen atom or an &I

group having from 1 to 6 carbon atons, and the part of dotted |line between
the 6-position and 7-position of a partial structure shown by the
follow ng fornmula neans that the bond of said part may becone a doubl e
bond) or a salt thereof. 63 16 MAR 2004 7. A conpound represented by the
followng formula (wherein R6 represents triisqprapylsily r , tertiary
but yl di net hyl’si 181 CefrRepndt FF—‘BFﬁﬁng%F@l E’g’r&lﬁ‘ﬁ %%@é%‘z‘;ﬂg & or a salt
thereof. 8. A conpound represented by the following formula O NH O HOO . O O
O (wherein R7 represents triisopropylsilyl group, tertiary
butyl di net hyl silyl group, triethylsilyl gr?i%NQI benzyl

:;i\ Q O O
@]

{(wherein R® represents triisopropylsilyl group, tertiary
butyldimethylsilyl group, triethylsilyl group or benzyl
group) or a salt thereof.

8. A compound represented by the following formula

(wherein R’ represents triisopropylsilyl group, tertiary
butyldimethylsilyl group, triethylisilyl group or benzyl
group) or a salt thereof.

9. A compound represented by the following formula
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group) or a salt thereof. 9. A conpound represented by the foll ow ng
formula 64 16 MAR 2004 O NHO OO0 HOOuU O-~-T F O-Rg O= (wherein iﬁ AR 2004
represents triisopropylsilyl group, tertiary butyldinethylsilyl gr S,
triethylsilyl group or benzyl group) or a salt thereof. 10. Use of a
conpound or a salt thereof described in any one of clains 6 to 9 for
produci ng a conpound or a salt thereof described in any one of clains 1 to
3. 11. Use of a conmpound represented by the followwng fornula 65 16 MAR
2004 (wherein R6 represents triisopropylsilyl group, tertiary
butyl di met hyl silyl group, triethylsilyl group or benzyl group) or a salt

t hereof, for produci ng a conpound represen by the following forrmula or a
salt thereof. 12. Use of a conpound represénted by the foll ow ng

O O

(wherein R® represents triisopropylsilyl group, tertiary
butyldimethylsilyl group, triethylsilyl group or benzyl
group) or a salt thereof.

~“10. Use of a compound or a salt thereof described in
any one of claims 6 to 9 for producing a compound or a
salt thereof described in any one of claims 1 to 3.

11. Use of a compound represented by the following

formula
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formula (wherein R7 represents triisopropylsilyl group, tertiary
butyl di nethyl silyl group, triethylsilyl group or benzyl 66 1 6 MAR ZPQﬂARZW4
group) or a salt thereof, for producing a conmpound represented by the
following formula or a salt thereof. 13. Use of a conpound represented by
the followng fornmula (wherein RB represents triisopropylsilyl group,
tertiary butyldinethylsilyl group, triethylsilyl group or benzyl group)

or a salt thereof, for producing a conpound represented by the foll ow ng

formula 67 16 MAR 2064 or a salt thereof. 68 )
(wherein R® represents triisopropylsilyl group, tertiary

butyldimethylsilyl group, triethylsilyl group or benzyl
group) or a salt thereof, for producing a compound

represented by the following formula

or a salt thereof.

12. Use of a compound represented by the following

formula

(wherein R’ represents triisopropylsilyl group, tertiary

butyldimethylsilyl group, triethylsilyl group or benzyl
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15 MAR 2004

group) or a salt thereof, for producing a compound

represented by the following formula

or a salt therecf.
13. Use of a compound represented by the following

formula

(wherein R® represents triisopropylsilyl group, tertiary
butyldimethylsilyl group, triethylsilyl group or benzyl
group) or a salt thereof, for producing a compound

represented by the following formula
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16 MAR 2004

or a salt thereof.

68






