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TECHNICAL FIELD
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.

It is known that taxol has an antitumor activity,
and its action mechanism is considered to be based on its

action to inhibit depolymerization of microtubules in



Taxol has so far been obtained froma natural source but only in an
extrenely small anobunt. However, taxol derivatives synthesized using a

taxol precursor 10-Cdeacetyl baccatine Il1 represented by the foll ow ng
formul a, which can be obtained fromleaves and other parts of Taxus plants
in arelatively | arge anount, have been reported. I-b ~OHHO' ~ H~ O HO

OO/ \ Amng them a conpound (taxotere, hereinafter referred to as
"conpound A") having a structure of the follow ng fornula has been draw ng
attenti onegibl AdLPIPDORNY Havingtantantiliviealaapplicutegmalist o or higher
than that of taxol, and its devel opnent as an antitunor agent is in

Progress.gypaectld s Ohh fn€ilumor/ ageftOnbving anHawiddd tekHanklgn present

i nventors have reported that a conpound obtai ned by converting a hydroxyl
group TOIIRAIPY; £ CRUEELIDN P! £LBR _SnORDLLBALIBRANC A3 el OXY! group Of
the 10-position 1nto a cyclic acetal formhas a strong antitunor activity
(JP-A-9-12578. the term"JP-A" as used herein refers to a "published
unexam neacgﬁré%%hese pat ent application"). Taxol, taxotere and the conpound
di sclosed in JP-A 9-] 2578 are pgorri Si g‘as an%i t unor a%ents',..t Rilg%redi ng the
compounds di scTERY }aS BRAnpPESCEPR JPOR2§PEI5 75O A\ BPEP T AL SPRFCR dr awback
fromthe toxicity point of view, the ?Lffi cawf these corrpounoglrs by oral
admi ni st (B PP1E #Bt 2RnBRETRELH ERALY BNCY N, FHoWeXehy tax | i ght eni ng
the burden on patients at_the tine of adm nistration and of_ nedi cal

econony, dexih%atives; supthbesiArdnugingne Sexoly PFAGUWRSO% Qs in denand.
3 As aresult of extensive investigation to obtain _a taxol derivative

whi ch cardeacetrlhagratipet fI3urepgepgnted 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 (taxotere, hereinafter
referred to as "compound A") having a structure of the
following formula has been drawing attention as a
compound having an antitumor activity equal to or higher
than that of taxol, and its development as an antitumor

agent is in progress.



oral adm nistration while nmaintaining a high antitunor activity and

I nmproving the toxicity problem the present inventors have conducted
extensi ve studi es and obtained a conpound (hereinafter, referred to as
"conmpound B") of the follow ng fornula capable of showi ng a significant
antitunmor activity even by its oral administration for exanple in an
antitunor test using mce. OOOO-NHOOQO,,. Oi Hf-'Op HO OO The
toxicity problemof this conpound was inproved in conparison with the
conpounds di scl osed in Exanples of JP-A-9-12578. However, its applicability
to oral admnistration in human was not able to be assured, because it was
revealed by an in vitro netabollsn1test u n liver mcrosane that

this conmpound undergoes its netabglismra man |iver mcrosone. 4
DI SCLOSURE OF | NVENTI ON Wth t /,in1of ' [ g.nodi fication of
conpounds by their netaholigm e Onveris grried out a new drug
desi gn study and founqgﬁbat a cgnpoynd i|n eéfituent group is

i ntroduced into pyridi (@] ng*_l\llof the OV o

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”) .

Taxol, 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
of medical economy, a taxol derivative which can be

orally administered is in demand.



13-position side chain hardly undergoes its netabolismin human |iver

m crosone and can ensure safety suited for oral adm nistration, while

maintaining its antitunor activity and also inproving the toxicity problem

thus resulting in the acconplishment of the invention. Accordingly, the

I nvention provides a conpound represented by the followng formula or a

salt thereof, a nedi canent which conprises the conpound of the follow ng

formula or a salt thereof and an antitunor agent which contains the

conpound of thg fDldig dOTdRt@ndiva sAlesthgaedbn. tB oBtRiR @ O NH O

N 0,,. Oi HHOOHOOO/ \ 5 The invention al so provides an

I nt er medi | , r "haLR! ' i iggventi on”
iy fﬁzgi‘?%ﬁf;ém vrv]léf%ﬁ E&f Laggée hBbR! FReLye sofi telde fo? )

represente ormula f use in the production of the taxol

deriVatP%%af”&hﬁ%ﬁi&ﬁ@%é?@n'wﬁ@lg)ﬁzht%gkning a high antitumor

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 compound 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,
because it was revealed by an in vitro metabolism test
using human liver microsome that this compound undergoes

its metabolism rapidly in human liver microsome.



21 N3 O 5ROaO0OInthe following formula, Rl is
di et hyl ami nomet hyl group or norpholinonmethyl group and R2 is a hal ogen
atom or an al koxy group having from1l to 6 carbon atons. Preferred exanples
of R2 include methoxy group, fluorine atomand chlorine atom nore
preferably fluorine atomand nethoxy group. R OO0-O~0- \HON. O,,. ~ O
off HOOHOO/ \ 6 Particularly preferred is a conpound represented by
the follow ng fornula, namely
(1S, 2S, 3R, 4S, 5R, 8R, 9S, 10R, 13S) - 4- acet oxy- 2- benzoyl oxy9, 10-[ (1S) - 2- (di net hyl
am no) et hyl i denedi oxy] - 5, 20- epoxy1- hydr oxyt ax- 11- en- 13-yl

(2R, 39) - %fg&é@gﬁgx&ga&ﬁggﬁbgahno) 3-(3-fluoro-2-pyridyl)-2hydroxypropi ona
te, p OO NH O ~~ 1 HQOOHOOF O/ \ or asalt thereof. Also in

t he above'“ﬂnﬁf dtﬁgtgiﬂegkakﬁh?legg %@E&H@Qtl%% of °°Wﬁﬁﬁ?dim.|s

di met hyl am none group, norpho nomee group or vinyl

hydr oxyl 0] Wm ch ave r ot ectl n Qup and R5 n al koxy group
havi ng fr%Fn %F‘)?ermg&g%éﬁlgf“(mgh 1IRVRRES é”n'i" v(p?mcalrﬁuaﬁi%ﬁlﬁ)ﬁ e part of
dotted |Iipe between th Spoleon ghg\h; position of_ a parti structureln
the i nt er?edd at 83092t AEUFY grun B¢ OPRROANY d’}f’tﬁ

substituent group is introduced into pyridine ring of the
13-position 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.




7 '~~6 neans that the bond of the part may be a double bond. In the
internmedi ate of the invneiton, exanples of the protecting group of R
include a trialkylsilyl group, benzyl group, a substituted benzyl group,

1- et hoxyet hyl group, benzyl oxycarbonyl group and 2, 2,2

trichl oroet hoxycarbonyl group. Preferred anong themare a trial kyl silyl
group such as triisopropylsilyl group, tertiary butyldinmethylsilyl group or
triethylsilyl group and benzyl group, and particularly preferred are

triisopropylsityd fhesRtdod RE88YHroveHBs aReiptedmediated nternedi ate of
the taxol derivative of the invention can be used by optionally selecting

in resgggfglﬁngQQ fEQB%rQEEdFSthf"&BE%Qﬁﬂdld%H'd?“ﬁﬂﬂff for the

productlo conpoﬁn owing formula QOONH o0 ~ _ o, i-i =
o ~ F oN Ho

conpound o’?v%*niél Bl ?ovm %P%uglht bghgkgogbﬂlﬁtogl?{gd%gzgqﬁaeg HOO F, -O~Rs

in the production of the taxol derivative, and use

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.

LA
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O/ \ (wherein R6 is triisopropylsilyl group, tertiary butyldi nethylsilyl
group, triethylsilyl group or benzyl group) or a salt thereof, a conpound
of the following formula 0 0 .o o'\ NHO_OHOOOORO/ \ 9 (wherein
R is triisopropylsilyl group, tertiary butyl dinmethylsilyl group,
triethylsilyl group or benzyl group) or a salt thereof, or a conpound of
the followng fornrula OOOONHOMN O,, ~ H=O0OHOOOOO Re O/ \
(wherein Re is triisopropylsilyl group, tertiary butyldimethylsilyl group,
triethylsilyl Egmticulabbnzytefected Ds a sampouhdr veprespatednpyund of the
invention may be in its free formor an acid addition salt. Exanples of the
aci d addigioNESELdwing! £6Emb Q) gAAKMELlgCi d salts such as hydrochl ori de,

sul fate, nitrate, hydrobrom de, hydroi odi de and phosphate or organic acid

salts suc @Sz@@&aw,sﬁema@g $0R{ 298) e 4 -Beezergs2-benzoyloxy -
tol uenesulfohate, citrate, naleate, fumarate and lactate. It may al so be in

the formgf, @ girs’?tg (80fle EXFTRRER 0P b th i HRNEEAbxy] Clsl 8 eiciy~ et hanol
et hanol , propa
l-hydroxytax-1ll~en-13-yl (2R, 38) -3-(tert-
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
6-position and 7-position of a partial structure in the
intermediate of the invention, shown by the following

formula



but anol , acetone, acetonitrile, benzene, toluene, tetrahydrofuran and

N, N- di net hyl f or mram de. The conpound of the invention can be synthesized in
accordance with the nmethod reported in JP-A-9-12578, for exanple, the

foll owi ng synthetic nethods. In this connection, the reaction may be
carried out by protecting substituent groups with protecting groups as
occasi on denmands, but the operating order of their deprotection is not
particularly limted. Synthetic Method 1: Boc. ONJ. s Rz~," O R O -~O ~

(2) O HO-~~ HO OBzOAc (1) 0" o Boc.NH70 z N o, H_O0OR~OH~ HO OB
~Ac O -OBoc.NH Oz N~ O . H . O~sHOCBzOAcR(3)R‘O~O
Boc. NH O z N~ 0,,. =H_ ORi OH HO Bz CAc (4) (5) A compound (3) is

obt ai ned by condensing a conmpound (1) th a conmpound (2) in the presence

of a basgq ﬂ?%}ﬁp@éeﬁéh&goﬂrﬁgg Qrtthﬁma yﬂr Oéygo%%ci‘éof@n& he thus

obt ai ned conpoun enoved Irve

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. For
example, for the production of a compound of the

following formula




The termnal olefin thereof is converted into a diol using an oxidizing
agent such as N net hyl norphol i ne-Noxide in the presence of an osm um
tetraoxi de catal yst and then cl eaved oxi datively using sodi um peri odate and
the like to forman al dehyde. Thereafter, a reductive reaction with the
corresponding amine is carried out to obtain a conmpound (5). Synthetic

Method 2. O~O,.. \ o0 HOHO O ZOAc Boc. ONU. s O~-Oz N~ ' ORR~- ()
BoccNHO2z N _ O~: H=0OR~ p,Rs OHOBzOAc R ~7~ , R O-O O-O Boc. NH
O Bc' NH @2 &N salf, thereblt, OtNis' de@sRrabjleRtoHuseBz0aonpbund & sO '
OHOBzOAc R R 0~"0 BocNHON , ~' Oz _ O _ H=ERi OHHO OBzOA (5 (9

A compounghd 7#o1 $oRPhég! gggmgxacondenm ng a conpound (6) with a conpound (2)
in the same manner as”in

(wherein R® is triisopropylsilyl group, tertiary
butyldimethylsilyl group, triethylsilyl group or benzyl
group) or a salt thereof, a compound of the following

formula




Synthetic Method 1. Then a conpound (8) can be obtained by the conversion
of the termnal olefin thereof in the sanme manner as in Synthetic Method 1.
Thereafter, a compound (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 renmoved, thereby obtaining a conpound (5). The
starting materials (1) and (6) in the above Synthetic Methods 1 and 2 can
be synthesized in accordance with the nethod reported in JP-A-9-12578.

Al so, the, o 13) . j i C ith a known
synt het i c(v%’e%%%p%r %'—5 %12%%%&9%%%%&%%, g@&’gﬂfiﬁfg ature (for
exanpl e, .see . Am e oc. 110,,191 . he _a ynt hetic
nethods,HQEY#%?Qﬁﬁpéi%g}%f;gra%?fn551?%h§%§§?%%e %?H%.%ﬁegg%%ﬁﬁg t he
abbrevi ati ons, Boc neans tertiary butoxycarbonyl, groyp, Ac ans acetyl
group and@iSUBkRHyR iﬁ"i’ﬁp*.‘h?ﬁe&édi PFofl, °Pﬂ8°ﬁ'\éﬂi g’&n&'ﬁ‘? 2?%@’1“:?\/%“ on
can realize treatnment of cancers based on its antitunor action, and
exanpl es FATMMER obj ect to be treated include various cancers such as |ung
cancer, gastrointestinal cancer, ovarian cancer, uterine cancer, breast
cancer, cancer of liver, cancer of head andsfieck, bl ood cancer, renal
cancer and testicular tunor. 13 The conpdund of the invention can be
adm ni stered as various, i njegcti ons such g TOr intravenous injection,
i ntramuscul ar injectiQQ anjf;gbcutaneous njfegti on, or by various nethods
such as oral adm ni st tg d percyt ang AR
adm ni stration net hods, oral dﬂﬁi St et |
of achieving the effects {C Segd
adm nistration, it my b§ an of 7fréd Ce ] salts. Wien a test was
carried out using cancer{fr ige, the HOnPoun Qhe invention showed no
renal toxicity. Applicability of ?hﬁaco oynd of\ﬁfé i nvention as an oral
preparation can be predicted by an in vi¥r i ch uses human liver
m crosone. In the case of oral administrati t he drug dissolves in the
gastrointestinal tract, undergoes its netabQligmin the digestive tract and
liver and then enters into the blood circul alton system Accordingly, it is
considered that netabolismof the drug in the liver exerts influence on the
expression of efficacy of the drug. Particularly, it is predicted that the
conpound : h yEnd g P u o] i rgo their
nmet abol i s%&%%/y%kfég% \?&1% gﬂri S a%ig?]ggéniépg?s f?gg?egaigﬁltuﬁgel iver m crosone.
Thus, predi£ds . a L,sm : L iqt/10 i JJHEr
m cr osone%g}}?'%kp)?{ﬂé%?gfg?%oﬁgkggﬂi %llg{%&?f\il&(r:ll i"ni cal l{:‘usr'ls%dni}?ﬁacti ce. It
has been r rte for agple _ig Pharm Tech. Japan, 13, 17 - 39, 1997 and
J. Pharnﬁ%gggpgxg? ?h3?$§ gﬁg?egg-_ 58, 1997, that predicted values of the
met abolismby jn vitro testsousing.liver .mc 0 I t jncide with the
measured val ues*? nCRIRER™E| Phi %gf fuelgfas.tl‘?ﬁ‘e;"% ma%ra? ?’ln\rjle?"r%sm%%sorre is
avai | abl e_for exanpl e fr.om.Xenqotech C, d asur t of the netabolic
rate can PR RaPFi 88 B ERARG R & Iél%c'e '%%aﬂ?e eé"b(?\%%r}'oeuranca% When t he
drug netabglismrate_in.liyer, m.crosone is neasured, bhiqavailability of the
drug can %&gbgbgnca?&%l APEAULe APPFEERIS A9t aﬁa&gts( Js.u"%ha?‘srracol . Exp.
Ther., 283, 46 -_58, 1997). Bioavailability i efined as the anmount and
rate of ahiﬂﬁiﬁﬁcmﬂ’ﬁﬁd?eaég'fé§attﬁe apdratey )éyr‘%ﬂ ‘?"Hd"j?yl ood, relative to
t he adm ni stered drug (Pharnmacoki netic Studies on Drug Devel opment, edited
by Yui chi hxdgpiadidepandsphesphiadiee 1 Praanis aﬁ%)ﬁag’r’iﬁ tHRER A2 of oral
adm nistration, there are various obstacles until a drug enters into the
ci rcul at i agebabed, metbangs syilfemake ofanFanesyEanake estinal tract,
passage through the digestive tract nucous nmenbrane and netabolismin the
di gest i vetolueheandifbnate, Tidsate, maleats ddumhnste and lagtpter
variability of its final blood concentration, nanely bioavailability, anong
i ndi vi dualLs lagoaitsol begeéni rcheofioam sdh anigdl wate caped éxatples tef di rect
adm nistration into circulating blood. Hellriegel et al. have exam ned
bi oavai | abhbi Eylvahte inad udes watdizy,i diestthamsl alkthidnol C\prapamdl pn 149
articles of various drugs on the market and reported that there is a
negative correlati on between: them (Cdin. Pharmacol. Ther., 60, 601 - 607,
1996). That is, it is known that the range of variability of
bi oavai l ability anong individuals becones |arge as the val ue of
bi oavail ability becones small. In the case of antitunor agents, they are
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istration. Anong these
5irable fromthe vi ewpoi nt
aber. In the case of ora




adm nistered nostly at around the maxi numtol erated dose in order to

i ncrease response rate, so that the therapeutic range and the toxicity
range draw cl ose to each other and the safety range becomes narrow as the
result. Thus, it becones difficult to use a drug having a large variability
range of individual bioavailability as an antitunor agent. According to the
conpound of the invention, its netabolic rate in human |iver m crosone was
reduced, and the theoretical value of bioavailability of its unchanged form
was al fSObh@Bf-._Q!e,dacB%%e,' ta QA AAAAI 1 e bdrdfdnd heromidwdj | ity range of

bi oavail . ability values of the unchanged conpound anong i ndividuals woul d

be smal | ¢ oPEEAYECRural Brif MH-diretiy St faiagd | y possible to carry out

oral admnis tron of the conmpound of the 16 invention fromthe safety

poi nt. of Vi ewpg e300 KAl e ittt 4B | SPOAS s pdacifect Tve

drug efficacy expression. In this connection, theoréetical bioavailability

val ue of the uynchanged.c ound.i s, prefe Y: 0. 4o Of &L r referably
0.7 or nBFECT n&&dig'ﬁq%h?ﬁgepﬁ?qb}h%c}ﬁ? OJ&@# h%gc'gpnpoé)u%gigwggee?gventi on as
oral preparations can also be predigted. by bi pavai labjJity (BA) test
usi ng noRR&PRLesthsy fhenin e?*ﬂ#ﬁﬁﬁﬁﬁi?é%h% thei?it%?snicrosone of
nmouse and dog is slow, and its oral absorption property is actually
excel | enconpectionst Hde marrtien BaY BR)| FaFFHSt pRt k%§°g?ﬁg?nﬁi crosone
is quick simlar to the case of the human liver mcrosone. In this case,
oral abseupsitdtusndpanaurs ikh RFDRALLIB) IFPURBNRBYCFS2EHRM On the
contrary, netabolismof the conpound of the_invention by the nonkey |iver
ni cr osondemansisowksithithe arexakingserdertpf kpate ARBTAEHELOBr 1/ crosone.
Thus, when bioavailability (BA) was measured using nonkeys for the purpose
of confi meitngaxte axlarlabsoimited. i nprovi ng ef fect by the inhibition of
nmetabolism it was confirnmed that the oral absorption in nonkey was sharply
i npr oved sy bt icoMeothsd of : t he i nvention in conparison with the conpound
(B) . Regarding the nethod for the preparation of pharnmaceuti cal
preparations of nedi canents and antitunor 17 agents, they can be prepared
by sel ecting appropriate ph naceBticaI preparation in’/esponse to its
adm ni stration netpod and e%%FQ gng a usually used p;ﬁﬁgration nmet hod.
Among dosage for of the antitwhpr _agent of the invert
powders, granul & @nd capﬁﬁzﬁi cdb’ﬁe exegylified as eparations for
h\

oral adm ni stratso S€. tgz of ot her°dpg age~§+4 ude sol uti ons,
syrups, elixi ’@ y USPEenNgLBQ dA
tabl ets and,s 't. As<gl@ desirable. | case of

o ocapsties,

. Hpnjég@bimns, addi ti ves
such as a stabilhzgp,0%4n antiseptic and a”sol ubigfi zali on assi sting agent
can be used in the preparation. Wien a sol ution whj 2 may contain such
auxiliary substantks is made into a solid preparatig by freeze-drying or
the |like neans, it can be %fEd as a pharnmaceuti cal

oon, tablets,

O O

A compound (3) is obtained by condensing a compound
(1) with a compound (2) in the presence of a base. Then,
a protecting group on the hydroxyl group of the thus

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

11



preparation which is dissolved before use. Solutions, suspensions and

enul sions can be exenplified as the liquid preparation, and additive agents
such as a suspendi ng agent and an emul sifying agent can be used when these
pharmaceutical preparations are prepared. The conpound of the invention can
be used for the treatnent of cancers in manmals, particularly in human, and
when adm nistered to human, it is desirable to 18 adm nister it once a
day and repeat it at appropriate intervals. Regarding its dose, it is

desi r abl %ﬁ? ghaiealbhw Ehleeebhelrsamv@frtfe@mmla i1y to 50 ny,
preferably from about ny, based on n2 of the body surface

area. Th ntjo r [ t NP@&&% 9l ng exanpl es.
In the d§§%¥¥§t%%ngg¥a%%§§§xgﬁgﬂeégugﬁ ol 3ng€¥ﬁﬁéﬂléﬁﬁ will be
used. Boc_neans.te Lary but ox n rQu roup, Bz
nmeans benZdy egfﬁu‘ﬁi’gna Fﬁggrerye%%;g?lr ﬁsggtﬁlr?nogcﬁ% ;rﬁ' gr ou ]&ﬂ%
F?Egscglgg-ngl\ldgzhlrllcc x:.%a :Lve ya u%r af%’h ssomv&nn%ecrh:'?‘oncgaetse V\A!EC;' the

the like to form an aldehyde. Thereafter, a reductive

reaction with the corresponding amine is carried out to

obtain a compound (5).

Synthetic Method 2:

(5)

A compound (7) is obtained by cohdensing a compound

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

12



of time in the anobunt of netabolite fornmed fromrespective conpounds. BEST

MODE FOR CARRYI NG OUT | NVENTI ON (Example 1) O~0i ,.. O HO HO OB pAc
Boc. O O ~O N~ OTIPS O~ Boc. \HOY Step 1 N - O'~: H=0Step 2 .0
~ 1 OIPS HO OBzOAc 19 0"0 Boc.NAHON. 0,,. 0~ OCHHOO ZQAc Step 3 ~'o0
~NJ 0 0O Boc.NHOi N~ O~~~ . ~ Oi OH HO OBzOAc Step 1:

(1S, 2S, 3R, 4S,5R, 8R, 9S, | OR, | 3S) - 4- Acet oxy- 2benzoyl oxy- 5, 20- epoxy- 1- hydr oxy-9
, 10- (2pr openyl i denedi oxy)tax-11-en- 13-yl

2R,38- | 1 =3 _ 2. . | | si
o Torgn S LR R0, 08 Ao RAA 1 o, Wy g oo

{28, O0tP BRI SR 0 Lty 13805 st Qe conect o)

tax-11-ene was di SSO rofuran, and the sol ution

was mxed with 0.63 m of | Lthj hex hyl di si |, azide (1 _M tetrahydrofuran
sol uti on)®3fte -W%’F]dagt?’?rgﬁn#Eg{:ig ﬁgﬁhf’és.q'A g‘%ﬁlreﬁggtﬁrdn Bof

t et rahydrof uran sol ution containing 280 .of .

(3R 4S) - ERYRG  { Bk 28, BBRGLREY. gg- ﬁ@f‘ﬁgﬂ?g}tﬁﬁr rdeEia. &% iso%pyl silylo
Xy-2-azetidinone was added to the reaction solution at the sane

t enper at @nd Hreeshbkiengtbyethashydrpgenatige, ARE &B6M @y for 40 minutes.
Sat ur at ed amoni um chl ori de aqueous sol ution and ethyl acetate were added
to the r ametestindugronpt onctheyhydroxypagzomenisl fimzpddy, and the water

| ayer was extracted with ethyl acetate. The organic | ayers were conbined,
washed witemewedy atkerabinebsainihgnadciomponndnh (@hydr ous 20

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. Am. Chem.
Soc. 110, 1917 (1988)).

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 object 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



sodi um sul fate. The sol vent was evaporated under a reduced pressure and the
resulting residue was purified by a silica gel columm chromatography
(devel opi ng sol vent; hexane:ethyl acetate = 5:1 (v/v)) to obtain 540 ny of
the title conmpound. 1H-rrr~ (400 MHz, cncl3, TMs5) s: 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 H s), 1. 92- 2.32 (3 H m , 2 49 (3 H s) , 2. 98

(1H d, J=49H), 3.85(3H s), 420 (LH d J=74FH), 422 (1H
d J =6.8 HZ)Thél e &ullﬂi éif the §n3eh|€lon4caﬁ5b61aHmﬂ)hs,te'i'eZil dsl H d, J
='5.8 Hz) , 5.26 - 529 (2 H n). 539 - 5.47 (3 H m. 557 (1H d J =
17.6 Hz 6,11 7.15 (1 H,
dd. 3 :) Z\ra}:.ggu% £n gctgoﬁk m:lch gg f()]: hjnttralv'eh'x%usJ 1‘n<;|%c.3t1@ -y é o)
LZ)SG (1 qnéra:ﬂuscglgr%ﬁjegtlgn( anl Sch\]:taan%st.L)nje%é.fbn(ldi ¥y, J =30
1S, 2S, 3R CR |.3 A | 1- hyd 9
(10 (2pro %‘?T%enegl oxy) axé)lfs °%egoé¥lm%g§g%%tg% rded” CPOXY” yErory:
2R, 3S) - 3- (tert but b 2- h dr oxy- 3- h d

fte A baPIEHERTPONS ?%ﬁﬁ‘—’e?%&”&%& ob PRERE L o SRR e A il P "

dissolved in 10 m of _dry tetrahydrofuran, /1.0 m of

t et r abut W%%ﬁ?un???ﬁo?iiﬂénﬂﬁﬁ‘é?ﬂp&hﬂﬂr gesizabds FEWh)tRBis added to the
sol ution under ice-cooling and then the m xture was stirred at the sane

t enper at Wkewpeind afnachievimgethgneffanhs sbdch &iddr Podded to the
reaction solution to carry out separation of |ayers, and the water |ayer
was extradescriped daher.acinatbe Taseoofasiral aﬁer@w%afémm e, washed
Wi th saturated sodi um bi carbonat e aqueous sol ution and saturated br| ne in
t hat or demawridet any dfi Edeascoppranmddogusadddi-um sul fate. The sol vent was
evapor at ed under a reduced pressure and the resulting residue was purified
by a silica geWhenl anheshr vast cgrapled Eudy alsdmion Fanercriredaxiarre; et hyl
acetate = 1:1 (v/v)) to obtain 410 ng of the title conmpound. 1H NMt (400
MHz, CDClgéhe Tébmp8und. 8ffi tBeHinventioh3 showdd 3o rerdl (oricikhy. 1. 60 -
1.9 (3 H M, 1. 64(3H s), 1.74(3H s), 1.91 (1 H s), 2.04 -
2.16 (2 H mM,agpB2cab2lRty( bfHtha) compdand3 df the intrerdidnl &% ah J = 5.3
Hz) , 3.85 (3 H s) ( 4.18 (1 H d, J =7.3 H), 4.22 (1 H d, J =28.3 Hz),
4.33 (1 Hora&l prep8rdthidh, can/Be( prddiited byt &b id viths test4. 92 (1 H,
br s), 523 (1 H d, J =5.8 Hz), 5.29 - 5,30 (2 H m, 546 (1 H d, J =
10. 3 Hz) ,wRiéh {ideb. hdmas iiilrg-rlrd‘iz.*)nos%n@. (I tHb chse %F &¥a1 5.96 -

6.03 (2 H m, 6.09 (1 H t-like, J = 8.4 H), 7.22 (1 H dd, J = 2.4, 22
8.8 ) Zdﬁﬁni&tb'atdonJ th% &rHZ;) ,d:.7ss4>7.l.\£e?s Hn tthel = 7.8 HZ) 7.60 (1 H,
t, J .8 Hz), 8.13 (2 '8 Hz), 8.22 (1 H d, J =2.4 H). Step
3:

Rga tro:.ntest:l.nal tract undergoes its metabolism in the
(1S, 2S, 3R 4S, 5R 8R, 9S, 10R, 13S) - 4- Acet oXYy- 2benzoyl oxy- 5, 20- epoxy- 1- hydr oxy- 9

, 10-[ (1S I t t
(2R g(S) )?Zé Btgo;)%%?b%%ﬁ gﬁ“l@:}e? iQﬁ(:ihyﬁ(";ll'zrieon;(Ly %%én%%%%xshap?/%?%gl ) pr opi on

te A 400 'ESP.Q!!H.% t t
SI gsol vedcggcgggtllgp Q& Igﬁlydro ur an qﬁ? he S(rh u{lﬁ)%i)%geéngg gwmﬁ 5m
of acet Ong,p2ph sgh Wl She 3R OQSH B SO £1% APfl &80

OXI ean(fgurre or 4% hours

Nmet hyl m)rpﬁa‘Fl ne- room errpera ure

Et hyl acefate and 10~ sodi i osul f aqueous sal ut added to the
reaction Eg‘PuF?‘Bﬁetgglé’é‘r Pf&ﬁgl A a‘faﬁte‘ﬁ‘ Cf)’f"%ﬂ/ers aﬁ#‘l’dc‘t’%ermﬁt e‘ggl ayer
was extracted with ethyl ac The org | ayers were co ed washed
with satutgtBye 9&&‘:&#&}‘@; S%’r?at ”ﬁﬂ]’e‘téjségoﬁtﬂ venien; 3P é brine in
that order and then dried with anhydrous sodiumsulfate. The_sol vent was
evapor at cBNAKAGOUS COMRONRds andazgo theip ptabrliemhy,eC ﬂé"di ssol ved in
5 m of tetrahydrofuran and then the solution Was mixed with 5 ml of

net hanol , wBigh déf am enzyme sUe titeddinnthethbee¥ orbercsm®estirred at

roomtenperature for 1.5 hours. Ethyl acetate and water 23
Thus, prediction of the metabolism by an in vitro test

using liver microsome is important in considering its
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were added to the reaction solution to carry out separation of |ayers, and
the water |ayer was extracted with ethyl acetate. The organic |ayers were
conbi ned, washed with saturated brine and then dried w th anhydrous sodi um
sul fate. The sol vent was evaporated under a reduced pressure, the resulting
resi due was dissolved a.n 30 ml of ethanol and then the solution was m xed
with 0.2 ml of norpholine, 0.13 m of acetic acid and 140 ng of sodium
cyanobor ohydride and stirred at roomtenperature for 1 hour. Saturated

sodi um biAaRIRRAL & SHIUGP YSr£OL1ké ON, T€Lhys Be6hatapanteddt €orver e added to
the reaction solution to carry out separation of layers, and the water

| ayer wa I%@J ts et ac e §70ankg | 39eFHS Rl ¢r.conmbi ned,
washed WI% aﬁrlgfe%ﬁ%% nef%%l}(lj tﬁsﬁagr i gg W th an%ydrgus sodi um sul fate.

T Soe. Easiedd SRR Sfnaliol o8] CHECSCe) P28470 AL BEaliBbdd 1O

resi due Was purit a 5|f|ta gel col unh”¢hiomat ogr aph opi ng

sol vent; orof g mrreth =. 50:.1 (v/lv bt n22 f the title

corrpound a@a r?gtrpgf%tm 11?’61}3:( ?(/if:r(% é%gng_ fﬁS) 8: 1.27

3 H s 1. 43 1,48, (3 H 72 (3 H,

(1 78 - ) r(°6"917‘e rﬁHIm‘zg%l““}"% ‘IiFﬁ) er ’2932“%3‘514"%‘“2%‘8 ( 2, 68824

Hrr)271(1H dd, J = 5.4, 13,2 He gl, 3.9, 13.2 Hz),
93’(“_{“9:4 Flipical stepfs. 3 %?41‘ gn }”e 9HE)‘°§°§'@( i8Sy, 412 (1

24 2.

H d, J =7.3 Hz), 4.21 (1 H _d, J- 33 (1 H_d, J=28.3H) ,4.76
(1 H br @vaijzizia foprexgmple gbrom Kpn#esho&(@manfi mfasaara%nt 5.23(1 H,
d, J:6 9 Hz) ,5.29(1 H, d, J= 8.8Hz),5.90(1 H, d, J = 9.3 Hz),5.98(1 H,
d, J= 4. &if)the oes(qabolxclr«'ee gan bespiz)rrxeglzopi: makd.ng) rﬁ,:feg-'eslqy Hz),
7.34 (1L H d J=8.8 Hz), 7.47 (2H, t, J- 7 . 8Hz) .7. 60 (L H t, J = 7

. 8Hz) ,8.1ﬂ;81(®l-#hb\rd jﬂursal-ﬂ) , 8.22 (1 H d, J =2.9 Hz)
. El enent al anal ysis (for C4gHg5NgOL15) Calcd.: C, 62.87; H £ 7.00; N, 4.49
Found . C, 62.W8fsn Hthd.  dBug NnetaB8libmarpke 2h BiverOmichioc@oPeOi® ~ /-~ .

'"/~OTIPS Cl BcCNHON-, ~=00Ste1' O~ =H- Step 2 HO-~~ HO 0OBzOACc p
Cl |1 i Ohd¥svkedBatiscatailaBbtibll 6f~thh~dfug~canHalso 8ieep 3 C | ~ OH HO
OB ~Ac ~O~NJ 0 0 Boc. NHOi N~ O~: H- OC | ~ OHd HO OBzOAc 25

calculated as a theoretical value (J. Pharmacol. Exp.
Ther., 283, 46 - 58, 1997). Bioavailability 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). 1In
the case of oral administration, there are various
obstacles until a drug enters into the circulating blood,
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
considered that the range of variability of its final
blood concentration, namely biocavailability, among

individuals becomes large in comparison with the case of
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Step 1:
(1S, 2S, 3R, 4S,5R, 8R, 9S, | OR, | 3S) - 4- Acet oxy- 2benzoyl oxy- 5, 20- epoxy- 1- hydr oxy-9
, 10- (2pr openyl i denedi oxy)tax-11-en- 13-yl
(2R, 3S) - 3-(tertbut oxycarbonyl am no) - 3- (5-chl oro-2-pyridyl)-2triisopropyl si
yl oxypropi onate The title conpound was obtai ned by repeating the sane
procedure of the step 1 of Exanple 1, except that
(3R, 4S)-1-(tert-butoxycarbonyl)-4-(5-chloro-2-pyridyl)-3triisopropylsilylox
y-2-azet i UEra@e a&RIniH6+88UoAf into circulating blood.
(3R 4S)-1-(tart-butoxycarbonyl)-4-(5-nmethoxy-2-pyridyl)3-triisopropylsilylo
Xy 2- azet%ﬂ{m&ei FbNVBlMﬂQthxa@Qaa bINEVad1abiA4 ty Grdlad Zindl M,

.18 - s) , 1.41 (9 H, s) , 1 52 (3 H s), 1.65

(3 H s) E}ﬁ??é&i_&:%f)Sa%l%ﬁzlhgy()%c(lzvglu@z??% Q.Ifhl_?,' a%:"@fcigs %f”L 2.48

(_3H,s) 19 - 4 (1 H d, J
_”m’?; 5. 42vdr=5°9§75f§gﬁ 84, tng' &f=kbe,and rprorksd 'diat %%%e i %4 R
t

), Aeastite worreaan?%sbé;%ge%lgsm Gy, PRl 25 )

7.3 H),

813 (2 H d, J = 1H d Hz,

(1S, 2 (S 3RTher s E‘I’Qf 9§°?‘CR FQ@)' &9& 8t ox h?ﬁeﬁz’ayl’b& % knp ‘é’B %/afl hydr oxy- 9
,10-(2 26 propenyl i denedi oxy)tax-11-en-13-y

(2R 3S)- Stk?e¥§%%9o?ic&?ﬁbﬁ?FiﬁFﬁonBhﬁ?ﬂﬂﬂﬁ%ﬁ?%ﬂﬁﬁx AMPRI 2hydr oxypr opi ona

te The title conpound was obtained by carrying out the sang procedure of
the step Pnaivistnapsecbecongscprrgrafis: tde JiRddtth PHRLPFERL 1P EERbove
step 1 was used as the material. 1H N ~t (400 MHz, CDCl13, TM5) S: 1.26 (3
H s), 1l.b@comésc8maRlH n), 1.43 (9 H s), 1.49 (3 H s) , 1. 64 (3H s)
, 1 .74 (3 H s) , 1.75- 2 .09(2H m, 2.30 - 2239 (2 H m, 2.33 (3 H
s), 2.94 (1 FLId,tHe-cdseQOEhpn;i¢nm®r(agqntﬂ,\Fhﬂ!i§¢9t) , 4.22 (1 H, d,
J =8.3 H), 432 (1 H d, J 8.3 Hz), 4.61 (1 H, br s), 4.92 (2 H,lﬁ,
5.24 (1 Haddinistened betl& 3& @rddndithb-m&kimut)tOEeﬁﬁtéd dpse, J 9.3
Hz), 5.46 (1 H d, J =10.5 Hz), 5.58 (1 H d, J =17.5 Hz), 5.87 (1 H d,
9.3 Hin, okd8f tobifleredsd r@spdnskl xaltd] do that7tBeHz), 7.39 (1 H d,
J 8.3 Hz), 7.47 (2 H t, J =7.3 H), 7.60 (1 H t, J =7.3Hz), 7.69 (1
g, 4dE|Z)J El'égrapgﬁti&- 4akgh and khe Adkidlty Fangé diaw,cBobé €& H d, J =
. Step
(1S, 2S, 3Re48n5B+8Br9 8n&0 Rnb3 Yaftit aidtige Msdsmys OxaxrbodOagpeky- 1- hydr oxy- 9
, 10-[ (1S) - 2( nor phol i no) et hyl i denedi oxy] t ax- 11-en-13-yl (2R, 3S)-3 27

(tert-bUt95¥ﬁ§%b0nrhﬁﬁthkr%dﬁ%m&ﬂ(Hifﬂ&éuiidy&)uﬁbydrdxugrhabmﬁgte The
title conpound was obtai ned by carrying out the same procedure of the step

3 of Exanpl alget¥asRlabiNdity ManME Nthebi2duel biohbaialBytityep 2 was
used as t e naterlal Nbltlng point: 146 - 150C 1H NWR (400 MHz, CDC13,

TIVB81 ak- 1 .72 (2 H .1 .43 (9 H, s 1.48 (3
H, )s n(§|l?lt%%"°r T3 H s)’",( 1 7?- 203(2(H m,)2(33(3|(4

15 22H§g - 793(%@13? ,tj,zt%% chgPid Bt Glo Bdlntioh, e ) -S4
(gég) :i K a?‘*(ﬁfbﬁ%l& ik 1 Gl hsvo ghi e {gé%? ‘wid Ladugfq(zgn?l o !

9.3 Hz), §h§7"3‘f°i—’|°t&° )" 24_‘“"%’@8"'&’??%@" 124 2[533&“)%‘ e (1ﬁ
(11t Fol wak Al ds, dipry %F atBas ) g g pEediprpd’ shat ?‘5‘ e g

ng) ). E13ra.5r:(:)1.a&:«:|.1|:|.|'I:yd réjng:e of blgavaﬂ .Jl?t gy i‘uZSI g (ft%r C48FS2CINSCLS

(@

o W

unchanged compound among individuals would be small.
Because of this effect, it is sufficiently possible to

carry out oral administration of the compound of the
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Calcd.: C 60.15; H 6.73; N, 4.38; Cl, 3.70 Found . C 60.15; H 6.74; N,
4.20; C1, 3.63 28 (Exanple 3) 0 ~O O HO~~~ HO OBzQAc Boc. O O O N., o,

OflPS goc. NHO Ste 1 N~ =0,1, =H- OStep 2 p FI ~ OTPS HO OBzOAc 0 O
Boc. NH ON~- 0,,~H_ OOH HO OB ~Ac ~O~NJ 0 O Boc.NH O Step 3 ; N~ O,,. _
H: OF 1 i OHHO OBzQAc Step 1: (1S, 2S, 3R, 4S, 5R, 8R, 9S, 10R, 13S) - 4- Acet oxy- 2

benzoyl oxy- 5, 20- epoxy- 1- hydr oxy-9, 10- (2 propenyl i denedi oxy)tax-11l-en-13-yl
(2R, 39)-3-(tert butoxycarbonyl anino)-3-(5-fluoro-2-pyridyl)-2
Lriisopr Giien t ¥ X PoMPtREALREERG %b&h@ cenRaend Maemiayiirgd by carrying

out the sane procedure of the step of Exanple 1, except that
safety range and from viewpoint of effective drug
efficacy expression. In this connection, theoretical
bicavailability value of the uﬁchanged 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
biocavailability (BA) test using monkeys. Metabolism of
the compound (B) by the liver microsome of mouse and dog
is slow, and its oral absorption property is actually
excellent. On the other hand, its metabolism by the
monkey liver microsome is quick 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
bicavailability (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
compound (B) .

Regarding the method for the preparation of

pharmaceutical preparations of medicaments and antitumor
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(3R, 4S)-1-(tart-butoxycarbonyl)-4-(5-fluoro-2-pyridyl)-3

triisopropyl silyloxy-2-azetidi none was used i nstead of

(3R, 4S)-1-(tart-but oxycarbonyl) -4-(5-met hoxy- 2- pyri dyl)
3-triisopropylsilyloxy-2-azetidi none. 1H NMFt (400 MHz, CDC13, TMsS) 8: 0.87
- 0. 94 (21 H m, 1.20 - 1.70 (2 H nm , 1.31 (3 H s), 1.41 (9 H s) ,
1.52 (3 H s) , 1. 65 (3 H s) , 1.82 (3 29 H s), 1.75 - 2.07 (2 H, :
2.26 - 2.32 (2 H, , 2.49 (3 H s), 2.97 (1 H d, J =5.4 Hz), 4.19 - 4.23

(2 H m 33 1 H, d J =
o agehys; &“%@“(?%9 %ed %453?3‘%&% gﬁgrgé R

: 0 7.36 - 47 (4 H
r’r), 7. 57P?'frﬁa°c°“6‘3‘°317 %‘?&3@3%1‘1% ¥ FFSE“‘Se tg étﬁz) 8. 43 (1 H d, J =
2.4 Hz) . Step 2:

(1S, 25, 3Rd»!£‘3n&|¥t8¢e@§’? @ethed and FBk9YSREN2oYFYRY LR, ¥828poxy- 1- hydr oxy- 9
, 10- (2pr openyl i denedi oxy) tax-11-en- 13-yl

(2R 3S) - Prepanahi yrefhrdy | Anerg - dogage| ferms20fy thay RRLAAEAOSKy pr opi ona
te The title conpound was obtai ned by carrying out the sanme procedure of

t he stepagesit Pfaflie invenxtipn, t hablehs, coapdand . obrannd@si andhe above
step 1 was used as the material. 1HNMt (400 MHz, CDC13, TMs5) 8: 1.27 (3
H s) , tapihles].c®8 K@ ¢kemplifiedsds(Bhe| preparations(op ogxpl 1.64 (3
H s), .74 (3 H s), 1.75 - 2.05(2H nm , 2.30- 2 .39 (2H mM , 2.34
(3 H s) adndni@@Adtidon dysd. - Ex&mplkes J4f18thérHdodage foemd Hz), 4.23 (1
d J =83Hz), 433 (1 H d J=83H), 462 (1H d J =25 Hz),

90 - 4.i%%lultid] sdllutford, (dythpd, d1lixhr8 hHnY 03130 okl akduedus] = 6.8 Hz),
.37 (1 H d, J =9.3H), 30 546 (1 H d, J =10.2 Hz), 5.58 (1 H d, J
17 Hz) ,sum éﬂoﬂ#.duAﬂo??lahgmeéaPEuﬂﬁs- @aﬁieﬁg Hndsol1@thiGnsl H t, J
7.8 Hz), 7.40 - 49 (4 7.60 (1 H t, - .3 Hz) , 8.12 (2 H, d,

= 7 .3 did defifabid. HIﬁ)theSESEe3of 1nBect10ns, additives such
(1S, 28 3R, 4S, 5R 8R, 9S, 1 OR | 3S) - 4- Acet oxy- 2benzoyl oxy-5, 20- epoxy- 1- hydr oxy-9

, 10-[ (19)g2 (myliod 1 f0d £1 hyh | dppedep¥y bt axala 8814811k zation
(2R 395) - 3(tart butoxycarbony | am no) - 3- (5-fl uoro-2-pyridyl)-2hydroxypropi ona

te The tif ;af »@chatﬁgnegeaylﬁaew Bl ePubralth®nS aMyHA0Gedur e of
the step 3 Exanple 1, except that the conpound obtained in the above

SteF’ 2 1%:?‘%1&:[1‘836@?%2 h@ht?i’ﬁ' Eggﬂ Q?hg.&1€lzc§8 subjsl‘i:%gcy? gf}_' (;‘;)f)

1 ® e 5“ 1S ol %&eﬁaﬁgtéén%f*ﬁ"(?ﬁfr‘@a“% P, a5 %5 O
3 ‘714 (1 3 A *ﬁezaf?%(éﬁ?ag%ﬁz“figﬁsd13?%a‘7‘)=§°ﬁzt)%%ailz? ST
) & e tbatiod b5 18 92:35?9#*5 Begdregtisa’ 0 369(21(2 "

t9 33TZ) 5. 89 éollul—lkz.oﬁs, suspen thS ggmu'i‘s:.ohs can4be Hz)

oM~ T

d,
.09
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, particularly in human,

and when administered to human, it is desirable to
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J =8.0Hz), 7.42 - 7.49 (3 H m, 7.60 (1 H t, J =7.3 H), 7.60 (1 H t,
J=7.3 H), 812 (2 H d, J =7.3 H) , 8 40 (1 H s) . Elenental
anal ysis (for CAgH62FN3~14 ~ H20) Calcd.: C, 61.19 H 6.85 N, 4.46 F, 2.02
Found . C, 61.16; H, 6.85; N, 4.36; F, 205(Exarrp|e4) | ~N~ OOOO
Boc.NH O ~ Boc~-NH Ol NI : ONO,.. H: O 0,.. H: i OH=0Ac i OHHO
BzOAc O HO Oz O
(1S, 2S, 3R, 4S, 5R 8R, 95, 10R, 138) 4- Acet oxy- 2- benzoyl oxy9, 10-[ (1S) - 2- (di et hyl
am no) et X p d X41}t1la@N=a riate
(2R, 3S) - g%%+ %x%%ar ony? Qéﬁoaﬁ§ %9%%%%y1§ f% nme h%&} 2pyri dyl ) propi on
ate The t|tIe C ound was obtalned by carrying out the sane procedure of
t he step < B |l e 1, except that the conpound obtained in the step 2 of
Exanple 1 was used as the material . and |rret e N
sol ution) was %E%ﬂr‘?’r%?e’aﬁs ORBr phI e efﬁrﬁﬁl& (Egoa%#l%wws) 8:
32 1.26 (3 H, % 1.43 (9 _H, % aé % % 5 , %.61 3 H s), 1.73 (3
H s) , Migsin &egvavsemfnfm &“ 139 5‘14 2 31 - 2.38 (2 H,
n),234(3Hs),238(6H,s) -276 9%%1H,d,\]
= 4.9 Hz)RTSferably£rey, agoyy gimg t& 29 mgy, kﬁ%ﬂd °4‘ 2"1"(1° #eJ = 8.3
,433(1HdJ 8.3 Hz), 4.84 (1 H d, J =2 4Hz),492(1H,s)
.01 (Dbodlytsugfaceg agepz) , 524 (1 H d, J = 6.8 Hz), 5.29 (1 H d, J =
Hz), 5.91 (1 H d, J =9.3 Hz), 5.99 (1 H d, J =54 Hz), 6.08 (1
J=7. 8 Hz)Thd. 28véntipndis desczibedgiy detail bhased i9n theg . g g
7(2H t, J=7.8H), 7.60 (1 H t, J =7.8H), 812 (2 H d, J =7.
, 8. 22Eo§111biudg éxampléskiz) In (theadsssrEptiomof) the) examledt O Boc. NH
,.. - H_0,.. . : ON ON

the following abbreviations will be used. Boc means

H
Hz),
8

OF~N~® I
o~ ODU'Iv-h

tertiary butoxycarbonyl group, Ac 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)

OAc

OﬂPS HO OBz
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FI ~OHHOOB ~Ac ~~. OHhiOOZOAc F

(1S, 2S, 3R, 4S, 5R, 8R, 9S, | OR, 13S) - 4- Acet oxy- 2- benzoyl oxy9, 10-[ (1S) - 2- (di net hyl
am no) et hyl i denedi oxy] - 5, 20- epoxy1- hydr oxyt ax- 11- en- 13-yl _
(2R, 3S) - 3-(tertbut oxycar bonyl am no) - 3- (5-fl uor o- 2- pyri dyl ) - 2hydr oxypr opi ona
te 33 The title conmpound was obtai ned by carrying out the sane procedure
of the step 3 of Exanple 1, except that the conpound obtained in the step 2
of Exanple 3 was used as t mat eri al, and di et hyl am ne (2 Mfne¥hanol

sol ution) was used insteafﬁf nmor pholine. 1H NMt (400 MHz, , TMVB) 8:
1.26(3H,s),120 -01 070 (2 H m 143(9Hs),o48(3H,s),

1. 62 (3 H, Skeo. 1.75- 2.01 (3 H m, s),
2.38 (6 H, s)Nzt":i: ‘ 6(1H56lgNliié—5 Hé),JZ 74
1 H dd, J Oy TR MY WJ=4.= , | , =
(7.3 Hz) , 4.2&%3 do= ocg’ %eB) (1 ,IB‘,\ =93 by g - 4.92
(2H m, 802 (1H t, g 54Hz) 5.25 (i e, DH 6.$|d-|238,20€°36(1H
d,J:6.8Hz)59(1H,dJ 8.8 Hz), 5799 (1 H, d, J =4.9 Hz), 6.09
(LH t, J=81H), 7.42- 7.49 (4 H m, 7.60 (L H t, J =7.3 Hz), 8.12
(2 H d, Step A3 45,28,3R, 48, BR, 8R, 9S( EQRBRS) 6 -Boeto@y®20 O O N~  ~, ~~

HO ~~ / H=0OStep 1 ~ N OTIPS , HOCBzOAcOStep
2 HO CBz@ﬂinzbﬂébxyﬁ)&N-Eﬁbxyel ~hydrbixy-9,E06H2HO OB ~Ac ~' 0 ~NJ 0 0
Boc.NH O Step 3 N~ O / H: Ol i F OHdHO OBzOAc Step 1:

(1S, 2S, 3prihdaiy BRIGS sk BEax41Nceho1g-Fhe 2y 33y y-35, (&:e:pOxy 1- hydroxy-9

, 10- (2pr openyl i denedi oxy) tax- 11-en- 13-yl
(2R 3S)- P t ek daitlocyEBaAMDY) 48+ 15} mad thdxiy-20p9rddgil) i-dy ) - 2
triisopropylsilyloxypropionate
A 300 mg portion of (1s,2s,3R,4S,5R,8R,9S,10R,138)~-
4-acetoxy-2-benzoyloxy-5,20~-epoxy~1,13-dihydroxy-9,10-(2-
propenylidenedioxy) tax-ll-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, 4S) -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 under 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
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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-(tart-butoxycarbonyl)-4-(3-fluoro-2-pyridyl)-3triisopropylsilylox
y-2-azetidi none was used instead of

(3R 4S)-1-(tart-butoxycarbonyl)-4-(5-nmethoxy-2-pyridyl)3-triisopropylsilylo
Xy-2-azetidi none. 1HNMt (400 MHz, CDC13, TMs5) 8. 0.89 - 0.93 (21 H, ,
|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. . 8 , 2.49 (3
H s), 2%§§ﬂ€%:§uﬁ?até- Eﬁhels?fvégtkhagjevgpggatea 3?d&236 E)H 4 J(_

o). s, 456%#3(#%3”5“’33 g ehd ghpfeia réﬁgéﬁ%%waééﬁr&*}gp . 3 =8
i m b sl get éé%“%%@?gg?rfﬁh  hoiofhog 3 1 S
' ;ifégntagééiéégkLtgyl acetate = 5: § % /g}) to ob{aln 5%0 Step

(1S 2S, 3R, 4S, 5R, 8R, 9S, 10R, 13S) - 4- Acet oxy- 2benzoyl oxy- 5, 20- epoxy- 1- hydr oxy- 9
, 10- (2pr G&mﬁl%eﬁ’r@@)?%mgﬂnéﬂ 13-yl

(2R 3S) - 3-(tertbut oxycarbonyl am no) - 3- (3-fl uoro-2-pyridyl ) -2hydr oxypr opi ona
te The ti‘H-EMBONEAOON MHms Wl nEMYy dcarryi ng out the same procedure of
the step 2 of Exanple 1, except that the conpound obtained in the above
step 1 web. 8%ed @95 hé2hul erinhl . 11B2NNBt H 480 , MUz 33coCt3 62T|\ﬁ§) Hy: 1.30 (3
H s), 1.41 (9 H s), 1.51 (3 H s), 1.65 (3 H s), 1.8l I 57-

| .63 (3 ) mM1.41809-H1.85,(2.BR P, H2. @3 - 12650 (@1HH Sr)) 12835 %—‘G H,
2.43 - 2.49 (1 H mM, 2.95 (1 H d, J =4.9 H), 4.20 (1 H d, J-74Hz),
4. 23 (1 Hi, dg) ) }‘.328-HZ)324.(33H61mH,, a,.w {38H3 2), 2.498 6@ (HL i, d, J =2
5Hz) , 4. 92 (1 H s) , 524 (1 H d, J =6.4 H), 531 (1 H d, J =26.8
Hz), 5.465(d H.gdnz)l,=39as |('B)H,5s58 @l26, (d, ) 4,17 = )4 H=)65 (1 H d, J
183Hz)597- 05(2H m, 6.10 (1 H t, J =8.8 Hz), 6.21 (1 H, d,
= 8.3 Hp)227(2%; d,33 £lets Ry ,74432 (149 & =me.FHA) (L H t, )=
.3 Hz), 8.14 2HdJ:73Hz)841(1HdJ 4.9 Hz). 36 Step 3:
1S, 2S, 3R, 465 S5 8R, 99) | OB, b3S)14nAcat, 0y =2Isemz o) OX 5. 2.2 0- ep. @9/ - (2 hydr oxy- 9
10-[(19)- 2(nnrphof|no)ethylldenedloxy]tax 11-en-13-yl

(2R 39)- 3t enj - byt 9yycasbgnyl(@mynoin3- G357 uar &, 2y s dyl1)7 2k )oxypr opi ona
te The tit{e conmpound was obt ai ned by carrying out the sane procedure of

the step 8 gf Exgnphe (3, Hexg@pt 6t Iielt '\flh% cqmaeyl Qptiges ) the above
step 2 was used as the naferi al Mt ‘(400 MHZ, CDC13, TI\/S) b: 1 .29 (3

H, , 1,4 , 49 H 1. H, ~79.43 H, 1
7082 2. é"é'?g(iﬁm Shd 2(%4478(?)H =) 76]31(3(1 HS)dH % ,Qé 61 -S) . 65

(4 H ”)F%? 43114(1283 (%HU O 7 %%fz)(l'ﬁ ed(1~] ,4t8..'|’|4"7.3875 (4 H t,

=7 AT :8. Hz) , 4.33 (1
4.
A

J J
] %) Dby i b 967415“@ a2

8
J
9

Nf_"/-\l

A\|(_,|

;3 = éﬁyz)eog(lHt,J—78Hz)620(1, L J 83'Hz) 7.29
33 ,743-749(3Hm)760(1H L J = 7.3 H), 8.13 (2
H d’ J “sten %) (1% 3% Gk s Lr by, ok A dK) 13 FHRL Sy -2

benzoyloxy-5,20~epoxy-1-hydroxy-9,10-(2-
propenylidenedioxy) tax-11-en-13-yl (2R, 3S)-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
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O~0 Boc.NHON Q' ; O--HFi FOHHO OB ~Aci ~N- OO Boc.NH O N
: |

O .0. :
(1S, 2S, 3R, 4S, 5R, 8R, 9S, 10R, 13S) - 4- Acet oxy- 2- benzoyl oxy9, 10-[ (1S) - 2- (di net hyl
am no) et hyl i denedi oxy] - 5, 20- epoxy1- hydr oxyt ax- 11- en- 13-yl

(2R, 3S) - 3-(tertbut oxycarbonyl am no) - 3-(3-fl uoro-2-pyridyl)-2
hydr oxypr opi onate The title conpound was obtai ned by carrying out the sane

procedure of the step 3 of Exanple 1,
the step
met hano

Hi F OH HO OBzOAc

sol utl was uSe

) 5 129 (G ferboffa Geleshy A3 (Rt S tama%o(lwo,i)
o) . T A iy X e z'gg(éﬁﬁzr#% 5 ‘%3 i3

22

AL,Im

) ,
.3

Exa

d

8.3 Hz),

5.
Hz
7.
np

)
J
3
|

6.00 (1 H d, J =49 H), 6.0 t Hr)

~

except that the compound obtained in

wa S I ne (2 M
e i g o B B L oA . Coc,

1.79 (3
2.38

4 92 (1 H

02 E(W‘H t?'&P‘arat’Arﬁ Fef 3§ ?%%Pfeﬁ d%}er ghgf]ﬁzf)h ’5%‘?‘?1‘14 d, J =

6.21 (1

were jgdedtogtherreaction smlut °&*3 t°7’°5§‘-‘@'3 °Ht 7. 60 (1 H t,

Hz), 8.14 (2 H d, J - 7 .3 H) , 840 (1 H d, J =4. 4 Hz)
ggquaratlon 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 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 solvent; hexane:ethyl acetate = 1:1 (v/v)) to
obtain 410 mg of the title compound.

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

1.26 (3 H, s), 1.43 (9 H, s), 1.50 (3 H, s), 1.60 - 1.91
(3 H, m), 1.64 (3 H, s), 1.74 (3 H, 8), 1.91 (1 H, s),
2.04 - 2.16 (2 H, m), 2.32 - 2.37 (L H, m), 2.34 (3 H,
s), 2.93 (LH, d, J=5.3 Hz), 3.85 (3 H, s), 4.18 (1 H,
d, J=17.3 Hz), 4.22 (1 H, d, J=8.3 Hz), 4.33 (1 H, d,
J = 8.3 Hz), 4.79 (1 H, br s), 4.85 (1 H, br s), 4.92 (1
H, br s), 5.23 (1 H, 4, J =5.8 Hz), 5.29 - 5.30 (2 H,
m), 5.46 (1 H, d, J = 10.3 Hz), 5.58 (1 H, d, J=17.1
Hz), 5.90 (1 H, d, J = 9.7 Hz), 5.96 - 6.03 (2 H, m),

6.09 (1 H, t-like, J = 8.4 Hz), 7.22 (1 H, dd, J = 2.4,
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Boc. O 0~0 N~~" ~~ OOOTIPS| i Boc.\HON 0" , H: OStep 2 0 Step 1

"0 1 ~ OrPS HO OBzOAc HO HO OBzOAc NJ NJ O~O O O Bc~NH O ~ Boc. NH O N
0". . H: OStep3N O~~" _H, Ol i OIPS H pg ~Ac ~0 ~ i OIIPS HO
OBzQAc O~O~NJ 0 O Bc~NH O Step 4 N 0,~~ _H, O.0 ~ i OH HO 0OBzQOAc
Step 1:

(1S, 2S, 3R, 4S,5R, 8R, 9S, | OR, | 3S) - 4- Acet oxy- 2benzoyl oxy- 5, 20- epoxy- 1- hydr oxy-9
, 10- (2pr openyl i denedi oxy) t ax-6, 11-di en- 13-yl
(2R 39) - but-pxygafpogy! @m Box- g- 85uERt hoxyg2 Ry Hi, dyl ) g2t r7i. gopr opyl si
|yl oxypr o%ﬁi(%%"pe’ A 300 grg p%rtl'on of (1S, g’;,’sR, 4S, 5R, 8R, 95, | OR, | 3S)
4-acet oxy-2-b | oYz 5, £0- epaxy- &, di gygroxy-& 1Q4- (3 = 7.8
propenyl¥H§Heg?é§¥)€gx36,§l-gienZ'éagﬁéfsgo?veg in"120'm” 39 " of dry
t et rahydrpof.uran,,.angd, the golytjo ixed with 0.63 m of l|ithium
hexaneth§f isﬁ¥é§$dg&(€’Nﬁte#réh?d?ﬁﬁﬁygn solution) at -60C and stirred for
20 mnutes. A5 m_portion of t pahydr r ol,uti on contai ni ng 280 ng of
(3R,4S)-ﬁiﬂﬁu%itﬁ&gx%§a$50§§P%§4P§Jégfﬁégyi§§zy#iéffgpgyi%iisopropylsiIon
Xy-2azeti di none was added to the regction sgbuguggéa t he sane tenperature,
for

and the faenzR¥lekE-3t2Prencx¥adr hydzessrin Minutes. Saturated
ammoni um chl ori de aqueous_sol ution and ethyl acetate mereéﬁsd d to the
reaction(ﬂﬂtﬂhQ#ﬁ@@’%EPY}léﬂﬁeééﬁﬁwéFPﬁﬁ1%F°P§§§F§} AR ter |ayer
was extracted with ethyl acetate. The organic |ayers Wre caonbi ned, washed
with sat uttaxt-butoxyaatbenuhaningd ~@rhydxeryrdoUs FRFNAEYS AT ate. The

sol vent was evaporated under a reduced pressure and the resulting residue
was puri fpyechidyl ppsepionaggel col unm chromat ography (elution with
hexane: et hyl acetate = 5:1 (v/v)) to obtain 530 ng of the title conpound.
1H Nl ~i (400 NAiz40CDad3poXMBpnSpEf0tBe cofpofBd 2btdingd im the®y (3 H, s) |
1.41 (9 H s) , 1 .54 (3H s), 1. 69 (3 H s), 1.75(3H s), 1.82 (1
H s) ., 2aB8vélstlepdd, wds=dis8oliedl ikz)5, md. 4F (tetiahjdirafursh 8, 15.1 Hz),
2.53 (3 H s), 3. (1 H d, J =5.8 Hz), 3.85 (3 H s), 404 (1 H d, J=
7.3 Hz) ,add.8Re(8oltuthbnSkas hi%ed Wwith & ml »f3.drdtyne 5.201 &f 23 (2 H,

m, 5.28 (1 40
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 with 5 ml of methanol, 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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H d J=9.8H), 538 (1 H s), 547 - 549 (2 H m, 560 (1L H d J =
17.0 Hz), 5.71 (1 H, dd, J = 4.4, 10.2 Hz) , 5. 96 - 6. 06 (2 H m , 6. 09
- 6.14 (2H m , 7 .16 (1 H dd, J =2.9, 83H), 7.31 (1 H d J = 8.3
Hz), 7.47 (2 H t, J =7.8H) , 7 .58 (1L H t, J =7 8H) 6 814 (2

d,’J =7.8 Hz), 8.26 (1 H d, J =29 Hz). Step 2:

(1S, 2S, 3R, 4S, 5R, 8R, 9S, | OR, | 3S) - 4- Acet oxy- 2

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

(mor phol ivipetudddepsdtRyykeastiohl s8laridd- o CABxSout
3-(tart-butoxycarbonyl ani no) - 3- (5- net hoxy-2-pyridyl)-2 triisopropylsilyloxy

pr opi Onatﬁ%ﬁd{%léﬁgﬁfr}éggrgf LHE eREPRERA 086 diitea2ue step 1

was di sso etrahydrofuran, and the solution was mxed with 5
mrre?];\y?(r:rg{p oI S neﬂu%{%‘?g\g%\d s???rggggn?%r ooge{rgrpn%?agt %r%"mfl OSWEOS];S.
react i on AAHRT o £B 8 S?wa?aé“%%?;ﬁ%?‘r%n W G e R
W Th Sat AU SOt ERFRT cal %ﬁ%SAvaaﬁeae%aE&%a{qa@ﬁ:%an@?m‘i%a”ﬂaﬁeﬂr. ne in
that order and then dried with anhydrous sodium sul fate. The sol vent was

evapor at &PdHRRA Rreeauted shresesslting Fesddue,yasdinrel¥ed diksol ved in

5 m of tetrahydrofuran and then 41 the solution was m xed Wth 5 m of
met hanol ,3% w3} @f 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 waterllayer 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 solvent; chloroform:methanol =
50:1 (v/v)) to obtain 220 mg of the title compound.
Melting point: 160 - 161°C

'H-NMR (400 MHz, CDCl;, TMS) §:

1.27 (3 H, s), 1.43 (9 H, s), 1.48 (3 H, s), 1.60 (3 H,
s), 1.72 (3 H, ), 1.78 - 2,12 (6 H, m), 2.31 - 2.38 (1
H, m), 2.34 (3 H, s), 2.58 - 2.68 (4 H, m), 2.71 (1 H,

dd, J = 5.4, 13.2 Hz), 2 79 (1 H, dd, J = 3.9, 13.2 Hz),
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water and 1.1 g of sodium netaperiodate and stirred at roomtenperature for
1.5 hours. 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 |ayers Wre conbi ned, Washed wi th saturated
brine and then dried Wth anhydrous sodi um sul fate. The sol vent was
evapor at ed under a reduced pressure, the resulting residue was dissolved in
30 mM of ethanol and then the solution was m xed under ice-cooling Wth
0.22 m gof rphgline, 0.1% Bl yQfy agetjsc @iyl and 3 60 P afz)spdi um
cyanobor h;glglr)i(geﬁéng’sfj?rred at r)domterrperature for 1 hour. Saturated
sodi um bj car.bgnat.e aquequ l.utd O hyly ageiat e anch wet e, wef egadded to
38R <3 oi 81 a aZ B Bephrart on | '

t he reac ! _ odt deparati on of | ayers, and the water

Vaahed urt B -Snfat da i o Rindlt Ron’ Q1o A 1 1 oy o i Rod i sul fate.

fesi due dn85puii Fobbp)a 4 1Tod Gl i hr Ghel bt aphy (o ati on Wi th

e o 5 e, Wi 43 B 1290 W, o, {9ewtatye commouna
Hz), 5.90 (1 H, d, J = 9.3 Hz), 5.98 (1 H, d, J =4.9

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, 4, J 8.8 Hz), 7.47 (2 H, £, J
= 7.8 Hz), 7.60 (1 H, t, J = 7.8 Hz), 8.13 (2 H, d J=
7.8 Hz), 8.22 (1 H, d, J = 2.9 Hz).
Elemental analysis (for C4oHesN3015)

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

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

(Example 2)

[t F O
Y ¥ O : HZ Step 2
| ) ormips no 06820c
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0.87-0.93(21H m , 1.28(3H s), 1.41(9H s), 1.53(3H s),
1.55 (3 H, s), 1.73 (3 H s), 1.80 (1 H s), 2.26 (1L H, dd, J = 8.8, 15.1
Hz), 2.39 (1 H dd, J = 9.8, 15.1 Hz) .53 (3 H s), 2.60- 2 .68 (4
H'm , 2.74 (1 H dd, J = 4. . 2.81 (1 H dd, J = 4.9, 13.7
Hz), 3.12 (1 H d, J =5.4 Hz), 3.76 (L H t, J = 4.8 Hz), 3.85 (3 H s) ,
3.99 (1 H d, J=7. 9 H) (2 H s), 489 (1 H d J =239 H),
5.02 (1 H t, J=3.9H), 5 ., J =7.3H), 527 (1 H d, J =09.8

A H d

Hz), 5.37 (1 d = ) 7oLl _7.9. wn2.69 (1 H dd, J
= 3.9, 16%F %1.%212%3%%:53 ﬁs?é'h%‘/g%.sg?z-RSQF?%QZH, m, 7.16 (1
H dd, J =2.9, 6.3 Hz 7.30 (1 H d J = 203 Ié|z), 7.47 (2 H t, J =17.8
H) , 7. $enzoyloxy-5, 20vepoxyyl-hydrexyrd, l0-42=5 = 7.8 Hz) , 8.26 (1 H,
d, J =29 Hz) . Step 3;
(1S, 2S, 3RerpaRy Bidenpdipxy Btps21 hrenok3-¥be {28y By 35, (38X 50Xy - 1- hydr oxy- 9
, 10-[(1S) - 2( nor phol i no) et hyl i denedi oxy]tax-11-en- 13-yl
(2R, 39) - Hueoxydarbeyyhaning) adi (brcBlesomdrryxydyldyRi-dyl ) - 2t rii sopropyl si
| yl oxypropi onate A 235 ng portion of the conmpound obtained in the above
step 2 Wisrili septropylsinlyDoriypubpabhatel , and the sol ution was mixed with
235 ng of 5~ pall adi um carbon catal yst (wet) and shaken for 10 hours under
a hydrogen pr eEelr €i¢Bé2cépdundf was obkeined biye repealtjisig bhel3
filtration, the filtrate was concentrated to obtain 230 ng of the title
conmpound. sdiie MR £480QréHef €heldtepME) off: ERafiple Q. ,9exic@ptHthat 1.30 (3 H,
s), 1.42 (9 H s), .50 (3 H s), 1. 60 (3 H s) (1.79 (3 H s), 1 .84
- 2 .30 (¢3Kl,48)-1-{te2@-batbxyshrboRyl§0 4~ (3-cbdcrd-d-pPridyl)88B- 2 . 92
(2 H m, 2.@5 (1 H d, J=44Hz), 3.80 (4 H t, J=44H), 3.85 (3 H,
s) 4-17t£§i§5pgop&1§izy§o F2-a2etidihoe ras) used Andeadt.o¥3 (1 H, d, J

8.3 Hz), 4.96 (1 H s), 5.TO (1 H br s) , 5,22 - 5.28 (2 H m , 540 (1

H D ool b e e ey & itlern 20 (L 1
. J =7 i 5. Zhincheld (2 H d, J =7.8 Hz), 8.26
TR L e S

1

(15,20 om0 2, 20 epon o vorony o
(2R, 39) - 36;8r7t -_bH_t. gﬁyggﬁ?ﬁnylmgm riq)lgz-_h&d._réy(y BH 5',,[’$Bt hoXxaq foyerﬁ dyl ) pr opi on

ate A 230 por ti*on d corfpound obt'di ned i n 't he 'above step 3 was

di ssol ved {n f. dry tetrahydrof yran,, 0..4 fi, t ety abutyd a ni um
fluoride ﬂm iemlaﬁfd%df L?bdn Ts Iut(%oz{’ iy aldiegc}1 138 ,%’heg)s’o%’tél/ion under
ice-coolipg and then the mxture was stjryed e ane, t erature
for 30 nifat ES.' gate’%r at gdralt'?)r(i#e%angsét qugce?}a't:}éﬁ\/\gféi’ad@ege%b he

reaction sqglution t rry qQut separatjo f. | rs, a h ter |ayer
was extradtedwEn &R (écé’t'atdz. J?’h=e gdrﬂéﬁ‘)ﬁ)c' Iagléégrss' v£‘(rj2e§ cg%rbvﬁhed, washed
wi th saturated sadi um bi carbonate aqueous z%du ion and s t#%aﬁgd?bri ne in
that ordemand -8fed B edud My athFoud sttii UmBul$lat - The' Sof vent was
evapor at ed under a reduced pressure and the resulting residue_was purified
by a sili€a deF SolBul®lohforfek oyrtaphly (elHr i w 142 childrdf o??nHrret hanol =
50:1 (v/v)) and then recrystallized from agueous ethanol to obtain 110 ny
of the time SoMfoudd B/t ihst dhehtEa) antiSBis @4 Difci®bd with those
of the compound obtained in the step 3 of Exanple 1. (Exanple 9) Boc. O OO
0 0 N~ ~~6.310KY Hy 3 ,Bot.=NI8.8 Ha\, 7B -(OH~d, F=BBMzh,| ' 0,,' -
HOAc Step 2 i F OTIPS HO OBz HO OBzQAc

7.44 (2 H, t, J=7.3 Hz), 7.57 (1 H, £, J=17.3 Hz),

7.65 (1 H, dd, J = 8.3 Hz, 2.5 Hz), 8.13 (2 H, d, J=7.3
Hz), 8.53 (1 H, 4, J = 2.5 Hz).
Step 2: (1s,2s,3R,4S,5R,8R,9S,10R,13S)-4-Acetoxy-2-

benzoyloxy-5,20-epoxy-1-hydroxy-9,10~ (2~
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I ~N~

0O OBoc,NHO ~_ O N-~~H'" O0OStep31I1 i FOIPS HO OB ~Ac |
~N~ 0 0 Boc.NHOi N~O,,. : Ov H1 i F OInPS HO OBzOAc 45 i ~N~ OO
Boc. NH O Step 4 N, O~: H=0i F OH HO OBzOAc Step 1:
(1S, 2S, 3R, 4S,5R, 8R, 9S, I OR, | 3S) - 4- Acet oxy- 2
benzoyl oxy- 5, 20- epoxy- 1- 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 uoro-2-pyridyl)-2
triisopr 'S' | 9 &H‘f-éhlﬁ 2TPPRNgsyas-qebaired by carrying
out the céﬁ%ﬁ% e step 1 of égagg l e 8, wﬁxcept t hat
(ma4$-$§tam but ox aum 13-48( 8 L
triisopr :%& %?aze ?dl%oﬁe égggﬁgeg ﬁxg¥§¥gy ?
(3R, 49) -

3-triiso

1-(tart butox car bonyl ) - 4- (5- met hoxy- 2- pyri dyl)
FEmRIste

Qzetidinone. 1HNMt (400 MHz, CDC13, TMS) s:

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.
lH-NMR (400 MHz, CDCls;, TMS) &:

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 (1L H, 4, J
= 4.9 Hz), 4.18 (L H, 4, J = 5.3 Hz), 4.22 (1 H, d, J =
8.3 Hz), 4.32 (1 H, 4, 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 H, 4, J
= 6.8 Hz), 5.36 (1 H, d, J = 9.3 Hz), 5.46 (1 H, d, J =
10.5 Hz), 5.58 (L H, d, J = 17.5 Hz), 5.87 (1 H, 4, J =
9.3 Hz), 5.96 - 6.05 (2 H, m), 6.11 (1 H, t, J = 7.8 Hz),
7.39 (1 H, d, J=8.3 Hz), 7.47 (2 H, t, J = 7.3 Hz),
7.60 (1 H, t, J=17.3 Hz), 7.69 (1 H, dd, J = 8.3 Hz, 2.4
Hz), 8.12 (2 H, d, J = 7.3 Hz), 8.51 (1 H, d, J = 2.4
Hz) .

Step.3: (1s,28,3R,4S,5R,8R,9S,10R,138) -4-Acetoxy-2-
benzoyloxy-5,20~epoxy~-1-hydroxy-9,10-[(18) -2~

(morpholino)ethylidenedioxy]tax—ll—en-13-y1 (2R, 38) -3-
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0.88 - 0.92 (21 H m , 1.33 (3 H s) , 1.38 (9 H s) , 1.56 (3 H s), |.76
(3H s), 2.41 - 2.45 (2 H m), 2.51 (3 H, s), 3.14 (1 H d J =5.8 H).
4.06 (1H d, J=7.8H), 4.33 (2 H s), 490 (LH d, J =44 H), 4 94
(LH d J-24H), 5.19- 5.22 (2 H n , 548 (L H, d, J = 10.3 H),
5,53 - 564 (2 H m, 570 (1H dd, 3=10.3 4.4 H) , 5 96614 (5H
M 7.26 - 730 (1H om 741 (1H G J =85 ), 749 (2 H 1, J =
7.5 H), 7. 59 (1H 46 't 9 = 7.5 1), 8 17 (2 H d J =75 H), 840 (1
H d, J = Ste 3 12 4-Acet oxy- 2
benzoy! ox@e&%&‘f‘iﬁ %%T:ﬁi é%‘n ? | dengd#ﬁlii y8) =4

5, 20- epoxy 1-h 0X tax | 1- di en- 13-yl (2R 3S5)-3-(tert
but oxyca ’éﬂﬁﬂg 1?&.’efl uor o- 2-pyridyl)-2

triisopropylsilyloxypropionate The tit] e conpound was obtain carrying
out the same PR deirl® FonprRrRd pas ¢t E&%%Iléy8°a§§¥éf3? Pﬁgt tgﬁe conpound

obtained in the above step 1 was used as the material, and dinethylamne (2
M net handiams|Rrecedurmsofisthe | ateRad 8f ESABRLEI he. °XASRIRtPAS0 Mz,

CDC13, TM5) S 0.87 - 0.92 (21 H, , 1.32 (3 H, S) 1.38 (9 H s), 1.55
the compound obtained in the above step was used as the

material.

Melting point: 146 - 150°C

lH-NMR (400 MHz, CDCl;, TMS) 3:

1.26 (3 H, s), 1.20 - 1.72 (2 H, m), 1.43 (9 H, 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 H, dd, J = 5.4, 13.2 Hz), 2.79 (L H, d4d, 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

7.9 Hz), 4.22 (L H, 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 (L H, t, J=4.4 Hz), 5.24 (1 H, d, J

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

9.8 Hz), 5.99 (1 H, d, J=4.9 Hz), 6.10 (1 H, t, J = 8.0
Hz), 7.39 (1 H, d, J =8.3 Hz), 7.47 (2 H, £, 3 =17.3
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, d, J = 7.3 Hz), 8.50 (1 H, d, J =
2.5 Hz).
Elemental analysis (for C,;gHg:C1lN30;4°H20)

Caled.: C, 60.15; H, 6.73; N, 4.38; Cl1, 3.70

Found : C, 60.15; H, 6.74; N, 4.20; Cl1l, 3.63
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(3H s), 1.57 (3 H s), 1.75(3H s), 2239 (6 H s) , 2.42 - 2.45 (2
H m, 2.51 (3 H s), 2.66 (L H dd, J =5.1, 13.2 Hz), 2.74 (1 H, dd, J =
4.2, 13.2 Hz), 3.14 (1 H d, J =58H) , 4 OL (1 H d J=7 9 H),
4.32 (2 H s) 4.90 - 4.94 (2 H, n) 5.00 (1 H t, J=429H), 515 (1 H,
d, J =7.9 Hz), 5.63 (1 H d, J = 8 Hz), 5.69 (1 H dd, J = 9.8, 4.4 Hz),
5.95 (1 H d, J =5.8Hz), 6.07 - 6.13 (3 H m), 7.26 - 7.28 (1 H m), 7.4l
(LH t, J=09.2H), 7.49 (2 H, t, J=75H), 7.59 (1 H t, J =7.5 He),
8.17 (2 4.4 H) . 47 Step 3

d 5 Hz), 8.40 (1 H, d, J = 4. :
(1S, 28, 3§%ﬁ§@§§%wgbs 10R, 13S) - 4- Acet oxy- 2benzoyl oxy- 9, 10- [ ( 1S) - 2- (di met hy
am no) et hyl i denedi oxy] 5, 20- epoxy- 1- hydr oxyt ax- 11- en- 13-yl

(2R, 3S) - 3-(tertbut oxycar borg/l am I&O)-S-(B-fl uor o- 2- pyrjdyl)-2triisopropyl sil
yl oxypropi onate Jhe title co nd was obtai ned by ﬁryi ng out the same
procedure of thk step 3 of )l e 8, except that ¢ conpound obt ai ned in

t he above step2owas used ‘as“‘t he agmperial. iHI1~ (486
0.83 - 093( 4 QQQ s), P%mq% ,

2.07 (5 H, ,q\1R1(3H,, 2 -_(—2—H——7rr)

.38 (6 H, s, ® H, Sﬁep .66 (1 H dgT 92 q ?%yb.cz 1$5ep 2 74 (1 H,

dd, J = 3% 2. H odrNgs5 978 M9 P21 H d 3 = 7.3
7. 4.36 (1 H d, J=83H), 4 96 (2 H s)
522 (1 H d, J=7.3H), 5 60$%40r| d, J =
Hz), 6.08 - 6.10 (2 H m, 7.2 7.28 (1 H,
7 . 48 (2 H t, J =7 7.59 (1 H,
= 7.5 Hz), 8.40 (1 H d, J 3.9 Hz) . Ste

- 4- enzcgdc $) - 2- (di met hyl
ox¥- 1 Eydpoiyt ax- -e : {2RA
quoroZpyr|d|)\ 1Yid@o e

Step 1: (18,2s,3R,4S,5R,8R,9S,10R,13S) -4-Acetoxy-2-
benzoyloxy-5,20-epoxy-1l-hydroxy-9,10-(2-
propenylidenedioxy) tax-11-en-13-yl (2R, 3S)-3-(tert-
butoxycarbonylamino) -3—- (5-fluoro-2-pyridyl) -2-
triisopropylsilyloxypropiocnate

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~ (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-azetidinone.
'H-NMR (400 MHz, CDCl;, TMS) §:
0.87 - 0.94 (21 H, m), 1.20 - 1.70 (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
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The title conpound Was obtai ned by carrying out the sane procedure of the
step 4 of Exanple 8, except that the conpound obtained a.n the above step 3

was used as the material. Its instrunmental analysis data coincided with
t hose of the conpound obtained in the step 3 of Exanple 7. (Exanple 10) O-
OBoc.NHON O,.. H: O~FOIIPSHOOB ~Ac O~0 Bc~-NHO --~,. N O

H= O~ F OH HO OBzQAc
(1S, 2S, 3R, 4S, 5R, 8R, 9S, 10R, 13S) - 4- Acet oxy- 2- benzoyl oxy5, 20- epoxy- 1- hydr oxy- 9

, 10-(2-p opel yI|d di 1 e
(2R 3S) - ?’(tg ﬁﬂgxyggﬁiony gﬁiﬁg% 22%€?|u0r03% 6§r?6ng Zzﬁﬁgroxypropion

ate The t|tIe C npou t _the,sa rocedur e of
t he step & ggﬁmﬁgfg hga% Xpoun gobtglﬁéd nﬁfhe step 1 of
Exanpl e 9 mas used as t he naterlal 1H—N 400 1 MB), 8: 49 1
.29 (3 Hm)g) 4 6o Ho 44 )= 8188k, (& §‘ iy 1Ng% CQ& ??%)2i 21" 74 (3 H,
s) , 1.91 (1 H s) 2.35 - 2.48 (2 _H, n) 2. (3 H (1 H d, J
= 5.4 Hz)-T("‘:ﬁ@Zf(z.DH5b?7s‘) 5. 3.2032(11 H) ¢, 5343 7 5. 69Hé)3 H'4 7 (1 H, d,
J =81Hz), 433 (12 H d, J=28.2 kt) , 4. 67 (1 H, br s) (1 H d,
J = 4.1 )58 5(RH, & 25 217, 5n¥z) 5. 58961-H6 -84 J2=Hiom}, ) 125 (éo (1 H,
d, J =17.3 Hz), 5.62 - 5.64 (1 H m, 569 (1 H dd, J = 4.1, 10.3 Hz),
5.98 - 6.H3 €A H=n8 Hzb, 21.86 H 7d47)(4 5,3mwu)7 57 (29H, %, @3-(1 H m
7.43 - 7.50 (3 H mM, 7.60 (1 H t, J =7.3 H), 815 (2 H d, J =7.6 Hz)
, 8.39 (718 uk),)) &.13 G2Ha) d, (Exanpl3d mz),|8~m3 GloﬁBod NT & ﬂ\40,,, ;0
V' H=i F OTIPS HO pg ~Ac | ~N~ O 0 Boc.NH O N~ O, H_ Oi FOHd" HO
OBzOAC  Hz).

Step 2: (1S,2s,3R,4S,5R,8R,9S,10R,13S)-4-Acetoxy-2-
benzoyloxy-5,20-epoxy-1-hydroxy-9,10~-(2-
propenylidenedioxy) tax-1ll-en-13-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 2 of Example 1, except that
the compound obtained in the above step 1 was used as the
material.
lH-NMR (400 MHz, 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 H, 8), 1.75 - 2.05 (2 H,
m), 2.30 - 2.39 (2 H, m), 2.34 (3 H, 8), 2.93 (1 H, d, J
= 4.9 Hz), 4.18 (1 H, d, J = 6.8 Hz), 4.23 (1 H, d, J =
8.3 Hz), 4.33 (LH, d, J=8.3 Hz), 4.62 (1 H,d, J=2.5

Hz), 4.90 - 4.92 (2 H, m), 5.24 (1 H, d, J = 5.8 Hz),

5.30 (1 H, d, J=6.8 Hz), 5.37 (1L H, d, J = 9.3 Hz),
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(1S, 2S, 3R, 4S, 5R, 8R, 9S, 10R, 13S) - 4- Acet oxy- 2- benzoyl oxy9, 10-[ ( 1S) - 2- (di net hyl
am no) et hyl i denedi oxy] - 5, 20- epoxy1- hydr oxyt ax- 6, 11- di en- 13-yl

(2R, 3S) - 3-(tertbut oxycarbonyl am no) - 3- (3-fl uoro- 2- pyri dyl ) -2hydr oxypr opi ona
te The title conpound was obtai ned by carrying out the sanme procedure of
the step 2 of Exanple 1, except that 50 t he conpound obtained in the step
2 of Exanple 9 was used as the material. 1H NMR (400 MHz, CDCl13, TMS) 8:
1.28 (3 H 5s), 139(9H s), 1.52 (3 H, s) 1.57 (3 H s) , 1.72 (3 H 5s)
, 1 .86 ( .2 4 96 =Sk 1(3Hs),
269 (1 #% & g, f; D 35 %"Fg)ﬁgﬁ 75”%? d of B 2A7 28 H), 3.01 (1

H d J = ) 98_(1 Hz) 28 .( 1 He),
433 (18 %‘?EF—HB 'ibeg f‘i’ ggsJ _626332"%'4“%7 dlﬂ&;‘, =41
Hz), 5.02 (1 H J—4248 171HdJ— ,5 62
(1 H d lg,: e%ﬁz? -8 B2) gg7¢ 40 493?4 ( m)y0. 3%)‘11’5 g:BH?l H, ,
6.10 (2 H n), 6.20 (1 H d, J =86 . 7.60.(6 H .m, 8 15 ( H,
d, J = 7.3 &3 ,Ha) 40 (12H(2dH:Jd ﬁeﬁz? HzéExénﬂlle(J‘.-z)“rBéé ~ON O O N~
2 - 00BN BocNH OF — N- . HO HO OBzOAC
Step 1 ~ Step(CBn HEEBSCOAB, $§e5B ﬂRrRIS 808, B§§I‘)~IH4OAHQIF°@SN020' Step 3 i F OBn
HOOBz | ~N- OOBocNHO i | N 0,~~H _Oi F OH HO OBzOAc 51

benzoyloxy-s,20-epoxy—1-hydrok§—9,10-[(1S)-2—
(morpholino) ethylidenedioxy] tax-11-en-13-yl (2R,3S8)-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
14-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, 8), 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 (1L H, dd, J = 5.4, 13.2 Hz), 2.79 (1 H, 4d, 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 Bz), 4.22 (1 H, d, J =
8.3 Hz), 4.32 (1 H, d, J =8.3 Hz), 4.60 (1 H, br s),
4.90 - 4.92 (2 H, m), 5.04 (1 H, £, J = 4.9 Hz), 5.24 (1
H, d, J = 6.8 Hz), 5.36 (1 H, d, J = 9.3 Hz), 5.89 (1 H,

d, J=9.8 Hz), 5.99 (1 H, 4, J = 4.9 Hz), 6.09 (1 H, ¢t,
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Step 1:

(1S, 2S, 3R, 4S,5R, 8R, 9S, | OR, | 3S) - 4- Acet oxy- 2benzoyl oxy- 5, 20- epoxy- 1- hydr oxy-9
, 10- (2pr openyl i denedi oxy) t ax-6, 11-di en- 13-yl

(2R, 3S) - 2benzyl oxy- 3-(tert-but oxycar bonyl am no) - 3- (3-fl uor o-2pyri dyl ) propi o
nate The title conpound was obtai ned by carrying out the sane procedure of
the step 1 of Exanple B, except that

(3R, 4S) - 3- benzyloxy 1 (tert-butoxycarbonyl)-4-(3-fluoro2-pyridyl)-2-azetidi
none“ﬁsfu dpfg2 - 7.49 (3 H, m), 7.60 (L H, £, J=7.3

(38, 49) tart butoxycarbonyl) 4- ( 5- nethoxy 2-pyridyl)-3triisopropylsilylox
y- 2- azet dlno NYR (400 MHzy £0g] #,3d,(3 H7s3, 1.39 (9 H,
s) , g() r:"ee(su_h¥Q59t(gJH 73) %7 (3 Hbzs) , 1 .85 (1 H, s) , 2 .31
(3 H s) 4§2{; 3 13 (1 H d J 6.1 Hz), 4.07 (1 H d, J =7.6
Hz), 4. |§z@y 0 Hz), 4.31 (3 H m, 4.68 (1 H d, J=12.2 Hz),
4.90 (1 H,. d, = Hz 5 1 Hz), 5.48 (1 H d, J =
11.0 Hz) E “E%‘f(azl F‘rnah‘ng’ss 762‘(”1 ‘if Ha%ftmﬁ’“ 'ifz’l 10.5 Hz), 6.02 (1 H m,
6.13 (2 H d, J =10.2 Hz 6.26 (1 = 9.0 LHz) 88 (2 H, d, J =
7.1 H), 7.19%a3ad. mC, 12915('2‘F+§Fh§' éié Fzﬁggf t, J =7.8
E%éb 5;60 (1|;°Jde: C?’é&f% ; §’I6 2 Fk d4 gs ; 32F%g 8 42 (1 H m.
(1S, 2S, 3R, 4S,5R, 8R, 9S, | OR, | 3S) - 4- Acet oxy- 2benzoyl oxy-9, 10-[ (1S) - 2- (di net hyl
am no) et hiBxairleali 9Xxy] 52 5, 20- epoxy- 1- hydr oxyt ax- 6, 11-di en- 13-yl

(2R, 3S) -2 benzyl oxy-3-(tart-but oxycarbonyl am no)-3-(3-fluoro-2
pyridyl ) propionate The title conpound was obtai ned by carrying out the sane
procedure of the step 2 of npl e 8, except that the conp obtained in
t he above step 1 was used as$ the material, and dinethylam ne (2 M nethanol
sol ution) was used instead)oK)nDrphoIine 1H—NNR (400 MHAQ ©DC13, TMB) b:
1.26 (3 H 5s), 2 o2/ (3 H 75 (3 H s)
1. 82 (1 H s —2736>-2 39" (®HHO H s),

lH dd, @/&/hdl'— ). 3.12 (1
20 19 (1! H: "ihAq —122
(5\ ﬁ.saz’? @F‘Zd 1 =29 qu),}4 68 (1 H *J‘Odbaa 7 Hz),
1 Hz), 5.01 (1

oC-

71
, d,
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¥ o
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(1s,2s,3R,4S,5R, 8R, 9S,10R,138) -~4-Acetoxy-2-benzoyloxy-
9,10-[(18)—2—(dimethylamino)ethylidenedioxy]—5,20—epoxy—
1-hydroxytax-1l-en-13-yl (2R, 38) -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 instead of morpholine.

lH-NMR (400 MHz, CDCl;, TMS) &:
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H t,J =4.7 H), 5.16(1H d, J = 7.8 Hz), 5.60 (1 H d, J= 8.8 Hz), 5.69
(1H,dd, J = 4.2, 10.3 Hz), 5.93 (1H, d,J = 5.6 Hz), 6.11(2H, n), 6.23 (1 H,
d, J =9.3H2),6.88 (2 H d, J =6.6Hz), 7.16 - 7.31 (5 H n), 7.48 (1 H, t,
J=7.8H), 7.59 (1 H t, J=7.3H), 815 (2 H dd, J = 1.5 7.1 Hz),

: : ( t
8.41 (1 H d, J =2.9 H) . Step 3:
(1S, 2S, 3R, 4S,5R, 8R, 9S, I OR, | 3S) - 4- Acet oxy- 2
benzoyl oxy-9, 10-[ (1S) - 2- (di net hyl am no) et hyl i denedi oxy] 53

5, 20- epoxy-.L: hydroxytax-11.en-13=yl _( 2R, 3pk- 3xa( ter
but oxycaﬁb‘cﬁlﬁll gﬂilﬁb)g t (%4?@%&2-581‘%9%- Z3h§dr%>)q7prldgilon(a3t g'The title
conpound was obtained by carryirng out ,the.,sgnme _progeduyre of tep 3 of
Exanpl e &) exjce-bf fﬁa’?'tﬁ)e'c n%guﬁd!fogﬁaﬁaeg’i ﬁll?fhg'gléoveas'tlreﬂge(?ms used
as the material. Its instrunental apal ysi ta coi nci,d i t hose of the
conmpound ot nedl- 3k The- 3Bep23Hof mgxaé‘plsg ;B ?Te?t’ ’E%&?% \gél;h’l\/buse
fi brosarcoma Meth A was subcutaneously transplanted into mce (]ine nane;
Bal b/ c), sind 2aéh to&p%ﬁn@dﬁss@bvea-%ﬁ d1nfed sdl Telt goﬁizét'haaﬂ " Tween
80 and 5~ glucose (5:5:90 (v/v)) was adm ni stered by intravenous injection
after 6, 830H,19) dagslBolloH| ydaf TeF 8.dafi®) ofd -2Re (r Fhsat & i on. Each
ani mal was anatom zed on the 17th day to exam ne tunor weight, platelet
numbers agd3rrep, 803BCi(LyH,SHx o se8wdr @zlsed .84 ddc ,grbup? AR i4 unor
effect was calculated by the following formula. (1 - (tunmor weight of
conpound-ggyr ndsber ¢t grosp/,t Bnod wadi ght tof el et Bedni B 4er€d By oup) ) x
100 54

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

J = 9.3 Hz), 5.99 (1 H, d, J = 5.4 Hz), 6.08 (1 H, £, J=
7.8 Hz), 7.23 (1 B, dd, J = 3.0, 8.3 Hz), 7.34 (1 H, 4, J
= 8.8 Hz), 7.47 (2 H, t, J =17.8 Hz), 7.60 (1 H, t, J =
7.8 Hz), 8.12 (2 H, d, J = 7.8 Hz), 8.22 (1 H, d, J = 3.0
Hz) .

(Example 5)

(1S,ZS,3R,4S,5R,8R,98,10R,13S)—4—Acetoxy-2-benzoyloxy—
9,10—[(1S)-2-(dimethylaﬁino)ethylidenedioxy]—5,20—epoxy—
1-hydroxytax-1l-en-13-yl (2R,38)-3-(tert-
butoxycarbonylamino) -3~ (5-fluoro-2-pyridyl) -2~

hydroxypropionate
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The nunber of platelets was expressed by (platelets of
conpound- adm ni stered group/pl atel ets of solvent adm ni stered group) x 100.
The renal toxicity findings were expressed as "changed" when a change such
as fading was found by nacroscopi c observation at the tine of anatony or
when a change such as precipitation of hyaline droplet substance in the

renal tubular cell cytoplasmwas found by a histological inspection. Table
1

campl o 51 of 18, SIS Re“a%é%%%%ﬁ%ﬁ%%SE%*%%&*%“‘EC““*) i ndingsE

37855changedJP- A- 9- 2578 a Ie 362 angedJ P A, 2578Exanpl e
121 of 0. £8me 5¥ gCBﬁp%ﬁ ? 32 e T o
changeConpound (B) 22. 5 X 169124 a&h Thr ee g % % Eg ﬁ ani_mal s used.
(Test Exdhf eopma \whtabredpin the 8hBRufaREobERPPLPads ¥RINEEES nto nice
(C57BL/6), and each conpound was adm ni stered 4 days_thereafter. In the
case ofiaﬁrthﬂnmn@ﬂaﬁ£$nl%@ﬁaﬂ%@ﬁthfﬁéméﬁﬁpéanﬂ Bethared a A was

adm ni stered by dissolving it in a mxed sol vent of 55 et hanol, Tween 80
and 5~ glamlbseidn) 1WagOugedvinstead ecficmospphoedanesf Exanple 7 by dissol ving

in the sane m xed
H-NMR (400 MHz, CDCl;, TMS) 3&:
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 H, s8), 1.75 -~ 2.01 (3 H,
m), 2.33 (3 H, s), 2.38 (6 H, s8), 2.32 - 2.39 (2 H, m),
2.66 (L H, dd, J = 5.4, 13.2 Hz), 2.74 (L H, dd, J = 4.0,
13.2 Hz), 2.93 (L H, d, J = 4.9 Hz), 4.12 (1 H, d, J =
7.3 Hz), 4.22 (1 H, d, J=8.3 Hz), 4.32 (1 H, 4, J=28.3

Hz), 4.90 - 4.92 (2 H, m), 5.02 (1 H, t, J=5.4 Hz),

5.25 (L 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 (1 H, t, J =8.1 Hz), 7.42 - 7.49 (4 H, m), 7.60 (1
H, t, J=17.3 Hz), 8.12 (2 H, d, J = 7.3 Hz), 8.41 (1 H,
s).

(Example 6)

OTIPS HO OBzOAC
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solvent of 5:5:90 (v/v). In the case of oral admnistration, each conpound
was adm ni stered by suspending it in a 0.5~ carboxynethyl cell ul ose sodi um
aqueous sol ution. Body wei ght was neasured every 2 or 3 days after the

adm ni stration, and each ani mal was anatom zed after 15 days of the

transpl antation to neasure tunor weight. Antitunor effect was cal cul ated by
the followng fornula. ~1 - (tumor weight of conpound-adm nistered

group/ tunor wei ght of solvent-adm nistered group)) x 100 Six P%Q? wer e used
in each group. Table 2 DogeRout of Antit unor N
effect(ng/kg)adn1nlstratﬂ%ﬁ( ~) Conpound. . .. .. 1..8..~...~...’£ ...............
..... Intravenous L D AT
.................. (A) 600. Oors 6y 2Conpound20. 0

dil . 9|ntravegous@90§@f6 9

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

benzoyloxy=-5,20-epoxy-1-hydroxy-9,10~ (2~
propenylidenedioxy) tax-1l-en-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 1 of Example 1, except that
(3R, 4S8) -1- (tert-butoxycarbonyl) -4~ (3-fluoro-2-pyridyl) -3-
triisopropylsilyloxy-2-azetidinone was used instead of
(3R, 48) -1- (tert-butoxycarbonyl) -4- (5-methoxy-2-pyridyl) -
3-triisopropylsilyloxy-2~azetidinone.
'H-NMR (400 MHz, CDCl;, TMS) §:
0.89 - 0.93 (21 H, 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, d, J=4.8 Hz), 4.21 - 4.23 (2 H, m),
4.36 (1H, 4, 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, d,
J = 9.8 Hz), 5.58 (1 H, d, J=17.1 Hz), 5.61 (1L H, d, J

= 6.8 Hz), 5.96 -~ 6.03 (2 H, m), 6.08 - 6.12 (2 H, m),
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................... 7.90ral 91.5 (Test Exanple 3) Metabolismin human

m crosonme P450 Each of the sanples to be eval uated was dissolved in
acetonitrile/water (1:1, v/v) to a concentration of 500 56 ~. 1M and the
solution was m xed with human |iver mcrosone (Xenotech LLC) and ot her
conponents such as various coenzynmes and buffer solution and allowed to
generate the netabolic reaction at 37C. The reaction solution was conposed
of phosphate buffer (0.076 M final concentration, the same shall apply

her ei nafter sampl e e evalyated (1Q E_.t My, _h Nyl ive hcr@@sonme (1
my/ m ), gﬂ-é&%§é'%L%%ogghgtémfioynkﬁ,(%IgCogépé-Ehggghg%%’dgﬁggrégénase (1
unit/m), magnesiumchlorjde_(4 nd_reduce I ot i ngm,de adeni ne
dinucleoﬂidétph6§bﬁbt% %férNﬁDﬁﬁ?wl F'a&d’S 0g~§z f ?gg%sé?uﬁpon was
used in one reaction. In this case, the _reacgtion solution excluding

( 3- NADPH dvasT i clib®it Ba) i nBadfakdeHat 437€ For -2 HFiutes and then the
reaction was started by adding a é3-NADPH agueous solution (50 MM 10 ~1).
The react$iepwais (b8n28aBBd46y5Rd8RnS11AR BS)c4-AGOtOXYaistonitrile 1, 2
or 5 mnutes after commencenent of the reaction. In this connection, a
sanpl e ofpbénsbPlLbryasl 20-eporyndehwdrost-®hd OrdZcti on was prepared by

addi ng wat er

propenylidenedioxy) tax-11-en-13-yl (2R, 3S) -3-(tert-
butoxycarbonylamino)-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.
IH-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
(LH, m), 2.95 (1 H, d, J = 4.9 Hz), 4.20 (1 H, d, J=
7.4 Hz), 4.23 (L H, d, J=8.8 Hz), 4.33 (1 H,d, J= 8.3
Hz), 4.68 (1 H, d, J = 2.5 Hz), 4.92 (1 H, s), 5.24 (1 H,
d, J=6.4 Hz), 5.31 (1 H, d, J=6.8 Hz), 5.46 (1 H, d,
J = 9.8 Hz), 5.58 (1 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, 4, J = 8.3 Hz), 7.29 - 7.32 (1 H, m),
7.43 - 7.49 (3 H, m), 7.60 (L H, t, J =7.3 Hz), 8.14 (2

H,d, J=17.3 Hz), 8.41 (1 H, d, J = 4.9 Hz).
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i nstead of the (3-NADPH aqueous solution and i mediately adding 1 m of
acetonitrile. A 100 ~I portion of an internal standard substance was added
to each of these sanples, and the reaction solution was centrifuged for 15
m nutes. The resulting supernatant was injected into a 57 hi gh
performance |iquid chromatography (HPLC) to neasure concentration of the
sanple to be evaluated. The anpbunt decreased fromthe concentration at O

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

met abolite (nnol/ protein Oof & i t npu oped netabolite
agai nst @R eXict '4§h§aﬁ'ar%f %%’gg%’¥$%22? géagé’s‘gi gn by the nethod
of | east squares, anpunt of the netabolit {@rfgg geé 1 mnute (netabolic
rate condeRROYICAFTRI 2T ePPAY Pl OPRAFTFYvds @2k LLPATAT from the sl ope. From

the thus obtained netabolic rate constant_k (nnpl/m n/ rra Br SE\/SI n), the
| i ver - spelmidirhalting kehy } tienediopx] taxchiaeral ByYLnd2RePPéwrig f or mul a.
CLint (m/mn/kg body weight) - k X ég liver meaﬁht) / (kg body wei ght) x
(45 ny of (text-dewrexycathenylamineyed- fB8r §hupronhcP¥radyie -Rrver wei ght per
1 kg body weight is 20 g. Also, the liver clearance (CLh) was cal cul ated
from 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.

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

1.29 (3 H, s), 1.40 (9 H, s), 1.49 (3 H, s8), 1.61 (3 H,

s), 1.79 (3 H, s), 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 (LH, 4, J=4.8Hz), 3.75 (4 H, t, J=

4.9 Hz), 4.14 (1 H, d, J=7.3 Hz), 4.23 (1 H, d, J= 8.3

Hz), 4.33 (1 H, d, J=17.8 Hz), 4.67 (1 H, s), 4.92 (1 H,

s), 5.05 (1 H, £, J =4.9 Hz), 5.25 (1 H, d, J = 7.3 Hz),

5.65 (L H, d, J = 7.8 Hz), 5.99 (1 H, d, J = 5.4 Hz),

6.09 (LH, t, J =17.8 Hz), 6.20 (L H, d, J = 8.3 Hz),
7.29 - 7.33 (L H, m), 7.43 - 7.49 (3 H, m), 7.60 (1 H, t,
J=17.3 Hz), 8.13 (2 H, d, J = 7.3 Hz), 8.40 (1 H, d, J =
4.9 Hz). |

(Example 7)
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the CLint in accordance with the Well-stirred nodel (J. Pharmacol. Exp.
Ther., 283, 46 - 58, 1997). CLh (mM/m n/kg body weight) - Qx CLint/(Q +
CLint), wherein Qis the liver blood flowin human defined to be 20

m /m n/kg. Theoretical bioavailability (F) value was calculated fromthe
CLh by the follow ng formula. 58 F=(1- CLh/Q In addition, theoretical
bi oavai l ability val ue of unchanged conpound was cal culated by a fornula 1 -
F. Table 3 Conpound Ex. Ex. Ex. (B) 1 3 7 Metabolic rate 0.59 0.15 0.02
0.08 constant (nnol/mn/ng protein) Cint 53.1 13.5 1.8 7.; (m /mn/kg)
Theoretical F value 0.27 040 0.92 0.74 of unchanged congound The results
are shown in Fig. 1 and Takle 1. Theoretical F val ues 05 e unchanged form
of conpounds of the invei were larger that the theogegical F value 0.27

of the unchangeel formof ont rol conpoulddey co . mul a B),
d S e-gi——bi-;gavq;jl it essed,

(¢ Danye and t ofi &Yt yzTr &Py effected nore
aoinoBr¥Yr ati on can ePlor e bEOnREeE’

nmeani ng that e Waf ab

separation o e |

accurately aﬂ&ggﬁ?g
(1s,2s8,3R,4S,5R,8R,95,10R,13S) ~4-Acetoxy-2-benzoyloxy-
9,10-[(1S) ~2-(dimethylamino)ethylidenedioxy] ~5,20-epoxy-
l1-hydroxytax-ll-en-13-yl (2R, 3S)-3-(tert-
butoxycarbonylamino) -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.
'H-NMR (400 MHz, CDCl;, TMS) 3§:
1.29 (3 H, s), 1.41 (9 H, s), 1.49 (3 H, 8), 1.63 (3 H,
s), 1.79 (3 H, s), 1.86 - 2,08 (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, 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,
J = 2.9 Hz), 4.92 (1 H, s), 5.02 (1 H, t, J = 4.9 Hz),

5.25 (1 H, d, J

6.8 Hz), 5.65 (L H, d, J = 8.3 Hz),

6.00 (L H, d, J

4.9 Hz), 6.09 (1 H, t, J=17.8 Hz),
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(Test Exanple 4) The conpound of fornmula (B) or of Exanple 7 was

intravenously or orally adm nistered to a nonkey by single dose,
changes in its blood concentration was neasured to cal cul ate AUCp_~.

and
The

AUCp_~ neans area under the bl ood concentration tine curve of a drug 59
concentration in blood during a period of fromthe time of adm nistration
(0 h) tothe infinite time and it can be cal culated in accordance wth the

met hod (trapezoi dal
Tani gawar.a

116 -
to the AUC at the ti f jntravenqus
BA. Test Tof% H &y Ung' f{}r :ffﬁl 3"(
i ndi vi dual of one nmonkey for the intr
test of Fhd -@oﬁ?dun@-&foyégarﬁjl @e'? s

i ndi vidual s of 4 nonkeys for the intravenous and oral

rul e) disclosed in Kiyoshi

C at the Ul
It

carrie

V'S"Pﬁ'rédgggt OLS! ng the sane

Yanaoka and Yusuke

Ygkuhut kugor. u A Gui h cpkpgeLics), pages
115.'2I""na(§d§i’t?gn,§or a%?’c?ocWh?%B(C a?J't%g {lerr!fe)' gdfmgr al adm nistration
gg.f\?s(faﬁcu ated as oral

out u

sing different

adm ni stration, and

adm nistration to

cal cul at dEx@@Pd§e BAUC val ue. Aninmal: female Macaca irus, Admi nistration
met hod (compound of formula éo%)) bi ntravenous] EtOH Tween 80:5

=~

O 0
BOC‘NFI 0
IN\ ~" o™ {HINC step 2
/) oTips Ho 0BzZOAC
o
/EN
O O
!
BOC‘NH o
2 R P 0]
N\ e V- @] Step 3 N\ ¥ o' T H:
r O L HE l - 0By0AC
\ol/ oTIPS Ho 0BPMC ~o N7 OTIPS  HO Dbz
5 Boc NH O
Step 4 N ™
\O I - 6H
Step 1: (1s,2s,3R,4s8,5R,8R,9S,10R,13S) -4-Acetoxy-2-

benzoyloxy-5,20-epoxy-1-hydroxy-9,10-(2-

propenylidenedioxy) tax-6,11-dien-13-yl (2R, 38) -3-(tert-

butoxycarbonylamino) -3- (5-methoxy-2-pyridyl)

triisopropylsilyloxypropionate

-2-

A 300 mg portion of (1s,2s,3R,4S,5R,8R,9S,10R,138) -

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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glucose = 5:5:90, [oral] 0.1 N HC1 solution, (conpound of Exanple 7)
[intravenous] 10~ ~3-CyD-SBE7 (pH = 3.5 in physiological saline), [oral] 40
nmv acetate buffer (pH 4.0) Table 4 AUCa_~ (ng ~ h/m ) Dose

(my/ kg) I ntravenousOral Oral BA (~) Compound (B)1.6394.128.17. 1Conpound of
Exanpl e 71.8993. 8620. 662. 4 60 | NDUSTRI AL APPLI CABI LI TY The conpound of
the invention was inproved in terns of its toxicity and showed no renal
toxicity. The compound of the invention showed high antitunor effect by its

oral adm nisiration to mceg. Since thg co und of the_ioyvent. has a
Large th&rfur éi%a"re"ﬁ%’r‘ﬁ??%?rﬂs ﬁﬂéhghaenggggﬁf’gt Hésvg%l"agi F’f‘?& range of
I oavai lability is_suppressed and separation of t her apeuti c range and
toxi ci ty &-dydile £ b’el%h’f‘éfﬂt}éﬁ?‘a"fﬂ%hggﬁbﬁhﬂﬂzbfiet Rg nventi on showed

excel l ent oral absorption prop_ert% i n monkey. Accordingly, the conpound of
t he i nvertetarahydrafuramdsebubhonht atunBP°Gnd skiere a£°5e26ral ly

adm ni st er ed.
minutes. A 5 ml portion of tetrahydrofuran solution

containing 280 mg of (3R,4S)-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 under ice-
cooling for 30 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 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 obtain 530 mg of the title compound.

lH-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 H, s), 1.69 (3 H, s), 1.75 (3 H, s), 1.82 (1 H, s),
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, d, J =17.3 Hz), 4.30 (2 H, br s),

4.90 (1 H, d, J=3.9 Hz), 5.20 - 5.23 (2 H, m), 5.28 (1
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61 CLAIMS 1. A conpound represented by the following fornula R O O-O NH
ON O0,,. ~Oi HHOOHOOO/ \ (wherein Rl represents

di met hyl am nonet hyl group or norpholinonmethyl group and R2 represents a

hal ogen atom or an al koxy group having from1l to 6 carbon atons) or a salt
thereof. 2. The conpound or a salt thereof according to claim1, wherein R2
I s methoxy group or fluorine atom 3. A conpound represented by the
following formula QOO0 NHo o,,. o~FoNH oH~o00 62 or a salt

(et o s A UL ARy ENaOTH B0 %, P o ARl ! oot
2 SOTPouTd g1 By S\l S0k, 05ogE PO 1B Y IS PE LR 1 495 O A

Hz), 5.96 - 6.06 (2 H, m), 6.09 - 6.14 (2 H, m), 7.16 (1
H,dd, J=2.9, 8.3 Hz), 7.31 (1 H, d, J = 8.3 Hz), 7.47
(2 H, t, J=7.8 Hz), 7.58 (1 H, t, J =17.8 Hz), 8.14 (2
H, d, J= 7.8 Hz), 8.26 (1 H, d, J = 2.9 Hz).
Step 2: (1s,2S,3R,4S,5R,8R,95,10R,13S) -4-Acetoxy-2-
benzoyloxy-5,20-epoxy-1-hydroxy-9,10-[(18)-2-
(morpholino)ethylidenedioxy] tax-6,11-dien-13~-yl (2R, 3S)-
3-(tert-butoxycarbonylamino) -3- (5-methoxy-2-pyridyl) -2~
triisopropylsilyloxy propionate

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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2 13, R, aRAO~0e~,s12~ 4HO000O0/ \ (wherein R3 represents
di met hyl am nonet hyl group, norpholinonethyl group or vinyl group, R
represents hydroxyl group which may have a protecting group and R5
represents a hal ogen atom or an al koxy group having from1l to 6 carbon
atons, and the part of dotted |line between the 6-position and 7-position of
a partial structure shown by the following fornula 6 neans that the bond of
said part nmay beconme a double bond) or a salt thereof. 63 7. A conpound

repr esentttte yoldeidnl vaw mgxédr wilkkh 5Wwm@ OfOmdth@nciQ 8 ml0 6£ O~ HO O H O
OFRs O/ \ (wherein R6 represents triisopropylsilyl group, tertiary

butyl di myjdwedSidyd 9 0UG. ol k8HAMNS me¥aperidklate REIF Y tidd)a®r a salt
thereof. 8. A compound represented by the following formula OO OO0 NH O

room temperature for 1.5 hours. 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, 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 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 (elution with
hexane:ethyl acetate = 3:2 (v/v)) to obtain 290 mg of the

title compound.

'H-NMR (400 MHz, CDCl;, TMS) §:
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0,,~H_oi FO-~~0OO0OOR/ \ (wherein R represents triisoprop
group, tertiary butyldinmethylsilyl group, triethylsilyl group or

yl silyl
benzyl

group) or a salt thereof. 9. A conpound represented by the follow ng

formul a 64 . OOOOMNMO,,. : OHOOHpPp OF O~e O/ \ (wher
represents triisopropylsilyl group, tertiary butyldinmethylsilyl g

ein R8
roup,

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

grodUC|n 3 gponquﬂg G%hq{sal tfeégog3dﬁzg§}2|? M quHong?oflcgglns 1to

Fepresent &d ow ng fofnmu
T o O PRI PR, s), 173 (3w, 8y, 1.80 (1w, 8,

OOONHO

2.26 (1 H, dd4, J = 8.8, 15.1 Hz), 2.39 (1 H, 4d, 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), 2.81 (1 H, dd, J = 4.9, 13.7 Hz),
3,12 (1H, d, J=5.4 Hz), 3.76 (L H, t, J = 4.8 Hz),
3.85 (3 H, s), 3.99 (L H, d, J = 7.9 Hz), 4.30 (2 H, s),

4.89 (1 H, d, J

3.9 Hz), 5.02 (1 H, t, J

3.9 Hz),

5.14 (1 H, 4, J 7.3 Hz), 5.27 (1 H, 4, J 9.8 Hz),
5.37 (LH, d, J=1.5 Hz), 5.47 (1 H, 4, J = 9.8 Hz),
5.69 (1L H, dd, J = 3.9, 10.5 Hz), 5.94 (1 H, d, J = 5.3
Hz), 6.07 - 6.13 (2 H, m), 7.16 (1 H, dd, 3 = 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, £, J=7.8 Hz), 8.15 (2 H, d, J=17.8
Hz), 8.26 (1 H, d, J = 2.9 Hz).

_Step 3: (1S,2S,3R,4S,5R,8R,9S,10R,138)-4-Acetoxy-2-
benzoyloxy-5,20~epoxy-1-hydroxy-9,10-[(18) -2~
(morpholino) ethylidenedioxy] tax-11l-en-13-yl (2R, 38)-3-
(tert-butoxycarbonylamino) -3- (5-methoxy-2-pyridyl) -2~
triisopropylsilyloxypropionate

A 235 mg portion of the compound cbtained 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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65 (wherein R6 represents triisopropylsilyl group, tertiary
butyl di nethyl silyl group, triethylsilyl group or benzyl group) or a salt

t hereof, for producing a conmpound represented by the following formula O O
ONHOOi FOHHOOOOOoOr a salt thereof. 12. Use of a conpound
represented by the followng formrula OO~-O0 NHOOi p~HOOdOR O
(wherein R represents triisopropylsilyl group, tertiary butyl di nethylsilyl
group, triethylsilyl group or benzyl 66 group) or a salt thereof, for

produci ng ;3 COUMUNY HEP ESAL S Wad NSl Obh L¥LLEaT £6MbRaEhO280NH 0 W v

mg of the title compound.
lH-NMR (400 MHz, CDCl;, TMS) §:
0.88 - 0.94 (21 H, m), 1.30 (3 H, s), 1.42 (9 H, s), 1.50
(3 H s), 1.60 (3 H, s), 1.79 (3 H, s), 1.84 - 2.30 (7 H,
m), 2.50 (3 H, s), 2.60 - 2.84 (4 H, m), 2.85 - 2.92 (2
H, m), 2.95 (1 H, d, J = 4.4 Hz), 3.80 (4 H, t, J=4.4
Hz), 3.85 (3 H, s), 4.17 (1 H, d, J = 7.3 Hz), 4.19 (1 H,
d, J=8.7 Hz), 4.33 (1 H, d, J=8.3 Hz), 4.96 (1 H, s),
5.10 (1 H, br 8), 5.22 - 5.28 (2 H, m), 5.40 (1 H, s),
5.48 (1 H, d, J = 10.3 Hz), 5.96 (1 H, d, J = 4.9 Hz),
6.10 (1L H, t, J = 8.3 Hz), 7.12 - 7.17 (1 H, m), 7.31 (1
H, d, J=8.3 Hz), 7.45 (2 H, £, J = 7.8 Hz), 7.57 (1 H,
t, J=17.8 Hz), 8.13 (2 H, d, J = 7.8 Hz), 8.26 (1 H, 4,
J = 2.9 Hz).
Step 4: (1s,2S8,3R,4S,5R,8R,95,10R,13S) ~4-Acetoxy-2-
benzoyloxy-5,20-epoxy-1-hydroxy-9,10-[(18)-2-
(morpholino) ethylidenedioxy] tax-11-en-13-yl (2R,38S)-3-
(tert-butoxycarbonylamino) -2-hydroxy-3- (5-methoxy-2-
pyridyl)propionate

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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o~~~0l i OHHOOHOOFO/ \ or asalt thereof. 13. Use of a conpound
represented by the followwng formula OOOO-NOH _4,,. H O FOw a HOO
OORO / \ (wherein R8 represents triisopropylsilyl group, tertiary

butyl di met hyl silyl group, triethylsilyl group or benzyl group) or a salt
thereof, for producing a conpound represented by the follow ng formla 67

I OO O ONHOwWO~~ Ol i OHHOOHOOF O/ \ or a salt thereof. 68
.As. A, . AH . AH@ A5I

A@AAsSAU Al S. A&@ An@ A IS,
Ag@A IAsI y = A@:&@iﬁ %‘rn #AS‘F Qﬁ “"AE'S% % Qﬁtéa éime A ﬁﬁlfsr AsAsHyAfl il
r . r A nL. 9' A

5 ac. A MG Asietate wete Addeg ta asfeé %olé\%{gp’*%r Arvr AT AL
=Aozt nga\ WQU] ca] ca] caU] ca

W] caU] cmmww%ﬂ%&]%@wﬂfhweﬁ] EachfEﬁa layer was

WV] cal] cal] cal] caU] cal] cal] cal] cal] ca] cRaU] ca] c<aol _dt ~%
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 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 chloroform: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)

OTIPS HO OBZOAC

45



v W N{ vpj d*XQ
WV] cal] cal] cal] caU] cal] ca] c$a] cal] cal] cal] cal] cal] caU] cal] cal] cal] cal] ca] ca
Ul caU] ca] c&a] ca] c&a] caU] cal] caU] cal] cal] ca#TYgQ " 9rz| L~ytoje_YS

UVU] caU] cal] ca] ca] ca] ca] ca] ca] ca] calU] caU] cal] cal] cal] caU] cal] caU] cal] cal] ca
Ul caU] caU] cal] cal] cal] ca] cal] cal] caU] caLQ 5>@ a" "' . dzt oj d*X

UVU] caU] cal] cal] ca] ca] caU] ca] ca] ca] caU] cal] cal] ca] ca] ca] c$a] ca] cal] cal] cal
ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca3k6j " ?AEJI W 8| wr mhc] WQU] cal] cal] ca] ca]
ca] ca] ca] c&aU] ca] ca] cal] cal] ca] c$a] c$ay c%al] c$a] c$a] cal] cal] cal] cal] cal] caU
] caU] caU] caU] cal] caU] caUl ca8@M r&Z 0 d ~

] caU] cal] cal] cal] ca] cal] cal] cal] cal] ca
$$$5+% %5YG YOBBVREIE] &P&()) Bep: s
U] c”aU] cal] cafcaticay] ca] ¢ c za] ga] c A aljcalc "“a]Jcal]calc

a] cal] cal] cajtap|<cal] ca] c alfcad)] sap: 000000000000000111" 1, 1=1@RLU
1[ 11111~ysnga\ VQkd”YS] cal] Wita UH@aPBaU“ca] caU] ca] cal] ca] cal] ca

UV] ca] caU] ca] ca WV] cal] ca] caU] ca] caU] ca] ca] calca W] ca UV]ca

WV] caU] cal224282~222233

345566666679: : <=????}wr | f " [ UPkd"YS] cal] ca] cal] cal] cal] ca] cal] cal] caU] ca] caU
] ca W] caldepa 1WV] 2535045 88 81 £98)] TOR | V/BSp-4-Acetoxy-2-

WV] cal] ca] cal] ca] caU] ca] cal] ca?#@anam A AABBC;

CgCCCDDIl Byl SR g sleyRl - Ry dikeirwSh L) oakkeal] cal] cal] cal] cal] cal] ca]
cal] cal] calU] cal] cal] cal] cal] cal] cal] cal] cal] cal] cal cal] cal] cal] cal] cal] caU
] cal] caKfed)adEdAd st ) tax-6,11-dien~13~yl (2R, 3S)-3- (tert-
HH2H9H>HE:—Ip UHXHLI | @(LLMVIzt)nhb] V\R] ] caU] ca] ca cal(J] cal ():aU] c(a] caU] ca]ca] c"a]

caUl ca] cahARhiRla Al GRtAor) 521524 sorboalhgatligayl gall call call call caM

ININININE INO jd_YT
] cay] C%N?Waﬁwgﬂ%aﬁau ]cg?(L:J]alCJ]a]cg?tﬂalcﬂa]cg?tﬂalcﬂa]cg?tﬂalcﬂa

cal caNNN The title compound was obtained by carrying out the

] ca] ca] ca] ca] ca] ca] ca] c*a] ca] c”a
cal] ca] ca] ca] cal] ca" " O#i #o##3$3$$
a] cal] ca

same procedure of the step 1 of Example 8, except that
(3R,48) -1- (tert-butoxycarbonyl)-4- (3-fluoro-2-pyridyl) -3-
triisopropylsilyloxy-2-azetidinone was used instead of
(3R,48) -1-(tert-butoxycarbonyl) -4- (5-methoxy-2-pyridyl) -
3-triisopropylsilyloxy-2-azetidinone.

'H-NMR (400 MHz, CDCls;, 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, 8), 2.41 - 2.45 (2 H, m), 2.51 (3 H,
s), 3.14 (1 H, d, J=5.8 Hz), 4.06 (1 H, d, J = 7.8 Hz),
4.33 (2 H, s), 4.90 (L H, 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, 4, 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,
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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, s), 1.38 (9 H, s), 1.52

(3H, s), 1.56 - 2.07 (5 H, m), 1.62 (3 H, s), 1.81 (3 H,

s), 2.34 - 2.43 (2 H, m), 2.38 (6 H, s), 2.49 (3 H, s),

2.66 (1 H, 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 Hz), 4.17 (1 H, d, T =

7.3 Hz), 4.22 (L H, d, J=17.8 Hz), 4.36 (1 H, d, J = 8.3

Hz), 4.96 (2 H, s), 5.00 (L H, t, J = 4.8 Hz), 5.22 (1 H,

d, J="7.3 Hz), 5.60 (L H, d, J 8.8 Hz), 5.98 (1 H, d,

J = 4.9 Hz), 6.08

6.10 (2 H, m), 7.26 - 7.28 (1 H, m),
7.40 (L H, t, J=9.2 Hz), 7.48 (2 H, t, J = 7.5 Hz),
7.59 (1L H, t, J=17.5 Hz), 8.16 (2 H, d, J = 7.5 Hz),
8.40 (1 H, d, J = 3.9 Hz).

Step 4: (1S,2s,3R,4S,5R,8R,9S,10R,135)-4-Acetoxy-2-
benzoyloxy—Q,lO—[(1S)-2—(dimethylamino)ethylidenedioxy]-

5,20~epoxy-1l-hydroxytax-1l-en-13-yl (2R,3S)-3-(tert-
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\r/nv\v 10W§&'rri(\3-le100/(z&' ()- 109%& ()-s10%& ()-Y 10%& ()-L@0%& ()- 10g 10g
< !

109& ()-z! 10%VpV& ()-z!/10%{& ()-z10%& ()-10%& ()-10%& ()- NH#JEMN !F

| 7109 & ()-S5109% & ()-L310%& ()-3110%& ()-,/y

1092 & ()--10%& ()-#TWKYGbC ' F  10%& ()- s10%g& ()-1 3 10%g& ()- 10z 10z

10z@ ="

10% & ()-9910%& ()-Q dELC ' F
butoxycarbonylamino) -3~ (3-fluoro-2-pyridyl) -2-
hydroxypropionate

The title compound was obtained by carrying out the
same procedure of the step 4 of Example 8, except that
the compound obtained in the above step 3 was used as the
material. Its instrumental analysis data coincided with
those of the compound obtained in the step 3 of Example
7.

(Example 10)

N = (3 ks =
Evjiﬂz)Lo = HoRe 1
#~g OTIPS HO OB

(18,28,3R,4S,5R,8R,98,10R,13S)-4-Acetoxy-2-benzoyloxy-
5,20—epoxy-1-hydroxy—9,10—(2-propenylidenedioxy)tax-6,11—
dien~13-yl (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.

ly-NMR (400 MHz, CDCl;, TMS) §:
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10%& ()-10%& ()-10%& ()-y 10%& ()- 10%g& ()-10%g& ()-. 9rdEbC ! F

109g& ()-$10%g& ()-" 109%g& ()- 109%g& ()-f10%& ()-109%g& ()-r|zX9.C

109@ =s10%&' () - ! HO+y109%& () -t! &0+y10%& ()-t! +y100PP& ()-t!+y10%" & ()-t) Y1

(l)g/g&l(())iL% 3;(1)85%8) - rrEL)O%I’&' ()-y109a& ()-" 109& ()-Y 1094& ()-s@O0%& ()-
g 10g}~- & ()- 10967& ()-- 10967& ()- 9y1l09%T| & ()-! 9y1O09%& ()-!

oy l05e ) T rom 1T 0) ()- 9y | & () yl0%& ()-'a

Oy, f 1096$& ()-s!y, flO@&(&f() sly, f10%}/1& ()-s'y, f109& ()-s3+10%& () -

o ror o, i Wf?(p% 5P @284 (X3 #1039 1) 60! 18%ge ()= 10T
s), 1.74 (3 H, s), 1.91 (1 H, s), 2.35 - 2.48 (2 H, m),
2.41 (3 H, s), 3.11 (1 H, d, J=5.4 Hz), 3.92 (1 H, br
s), 4.03 (1 H, d, J=17.6 Hz), 4.27 (1 H, d, J = 8.1 Hz),
4.33 (1 H, 4, J =8.2 Hz), 4.67 (1 B, br s), 4.87 (1 H,
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, 4, J = 17.3 Hz), 5.62 - 5.64 (1 H,
m), 5.69 (L 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 (L H, £, J=7.3 Hz), 8.15 (2 H, 4,
J =17.6 Hz), 8.39 (1 H, 4, J = 4.6 Hz).

(Example 11)

OJ¥)
BOC\NH 0 Boc NH O
N S . 2 3 3
| ) o : Hoa ° |N :
OTPS HO OB c ~~_ OH

(1S,2S,3R,4S,5R,8R,95,10R,13S)—4—Acetoxy-2-benzoyloxy—
9,10-[(1S)-2—(dimethylamino)ethylidenedioxy]—5,20—epoxy—
1-hydroxytax-6,11-dien-13-yl (2R, 3S) -3-(tert-
butoxycarbonylamino)-B—(3-f1uoro—2—pyridy1)—2-
hydroxypropionate

The title compound was obtained by carrying out the

same procedure of the step 2 of Example 1, except that
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10g 10g 10gy3=s10%& ()-!& 10%g& ()- & 10%=& ()- !'f @OY%X& ()-
1.9%9@0% ()- '.d3aBPE: ! 109gz10%&' ()-10%& ()- @

109 ()-s109%& ()-ssMLO%R' ()-!<LS: 10%AA&' () - M3k6j dEPE: !

10gs! - 10%&' () - S109%& ()-s10%&' ()- 10%& ()-10%& ()- 109%& ()-j"Ea?PE: !

10! N*109&' () - !$*10%F& ()- )10%& ()-' 109%& ()-%A0% ()-#109%& ()-EGH J_= !
11 10%& ()-!1010%r& ()-Y 1090& ()-,Z109%F& ()- 10 10 10,1 ="10%& ()-1w zX6_= !
"910%RR& ()-Z '{U0 '910%& ()-Z ! '9109B8& ()-Z B

the compound obtained in the step 2 of Example 9 was used
as the material.

'H-NMR (400 MHz, CDCls;, TMS) 3:

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),
2.39 (6 H, s), 2.41 (3 H, s), 2.69 (L H, dd, J = 5.2,
13.2 Hz), 2.79 (1 H, 4d, J = 4.2, 13.2 Hz), 3.11 (1 H, 4,
J=5.9 Hz), 3.98 (1 H, 4, J = 7.6 Hz), 4.28 (1L H, d, J =
8.1 Hz), 4.33 (1 H, d, J=8.3 Hz), 4.66 (L H, d, J=2.5
Hz), 4.87 (1 H, d, J = 4.1 Hz), 5.02 (1 H, dd, J = 4.2,
4.8 Hz), 5.17 (L H, d, J=7.8 Hz), 5.62 (L H, 4, J = 8.5
Hz), 5.68 (1 H, dd, J = 4.1, 10.3 Hz), 5.96 (1 H, m),
6.10 (2 H, m), 6.20 (L H, d, J = 6.9 Hz), 7.27 - 7.60 (6
H, m), 8.15 (2 H, d, J = 7.3 Hz), 8.40 (1 H, d, T = 4.6
Hz) .

(Example 12)

N~ . > >
S - v 2 O
(I\_)LO : Hoae Step 3
#~z 0Bn  HO 0Bz |
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I+ " 9109/ h/ & ()-Z 1 10967& ()-!L10%e& ()-8@C !

710%& ()-S10%& ()- 10T 10T 10TyY= 1090& ()- @ rz[ <hC
1 3% 1092 & () -#ml0%& ()-!10%& ()-!1 10%e& ()- !'I 109 ()- '% 10% ()-

&ZdYNC !

10%& ()--3+109%2& ()- @ 10%& ()-9' ~10%& ()- 0 d !!11dBYNC !!r z10%& ()- |

10z 10z 10z= 10%& ()-L-z

109 ()-mLf 10% & ()-m &L10% & ()- LY

Step 1: (1s,28,3R,4S,5R,8R,98,10R,138) -4-Acetoxy-2-
benzoyloxy-5,20-epoxy-1-hydroxy-9,10-(2-
propenylidenedioxy) tax-6,11l-dien-13-yl (2R,3S)-2-
benzyloxy-3- (tert-butoxycarbonylamino) -3- (3-£fluoro-2-
pyridyl)propionate

The title compound was obtained by carrying out the
same procedure of the step 1 of Example B, except that
(3R, 4S) -3-benzyloxy-1- (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.
'H-NMR (400 MHz, CDCl;, 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 (L H, s), 2.31 (3 H, 8), 2.39 (2
H, m), 3.13 (1 H, d, J=6.1 Hz), 4.07 (L H, 4, J=17.6
Hz), 4.18 (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, d, J = 4.2 Hz), 5.23 (2 H,
t, J=17.1 Hz), 5.48 (1 H, d, J = 11.0 Hz), 5.59 (2 H,
m), 5.70 (1 H, dd, T = 4.4, 10.5 Hz), 6.02 (1 H, m), 6.13
(2 H, d, J =10.2 Hz), 6.26 (1 H, d, J = 9.0 Hz), 6.88 (2

H, d, J=17.1Hz), 7.19 (3 H, m), 7.29 (2 B, t, J = 6.8

Hz), 7.49 (2 H, t, J=7.8 Hz), 7.60 (L H, t, J=7.3
Hz), 8.16 (2 H, d, J = 7.3 Hz), 8.42 (1 H, m).
Step 2: (1s,2S,3R,4S,5R,8R,9S,10R,13S)-4-Acetoxy-2-

benzoyloxy-9,10-[(18) -2~ (dimethylamino) ethylidenedioxy]-
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& ()-@z10%& ()-1!Au0 z10%8S& ()-1!1"z10%"& ()-1 % M Q a""" " WX9YNC
11/Z10% & ()- /110% & ()-

| F(109%" K" & ()-!h<F(1098"B"& ()-!O0L10% ()-! L10%& ()-"""O#i #l #m#n#o#dYNC !
10" 10" 10"Y=10% & ()- 910% & ()- Y710% & ()- @@ 10% & ()-s&3@0% & () -
o##$$$$SABYNC || PY' 10%& ()- 10%& ()-10%g& ()-10%& ()-1 10%g& () -

@0%g& () - $$986 UB%eIXVAYNC | 1" 109" & ()-! 109W& ()- ! $109C C+& () -

000, e B R )6 -
benzyloxy-3- (tert-butoxycarbonylamino)-3-(3-fluoro-2-
pyridyl)propionate

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

1.26 (3 H, s), 1.39 (9 H, s), 1.54 (3 H, 8), 1.57 (3 H,
s), 1.75 (3 H, s), 1.82 (1 H, s), 2.31 (3 H, 8), 2.36 -
2.39 (2 H, m), 2.38 (6 H, s), 2.71 (1 H, dd, J = 5.2,
13.2 Hz), 2.77 (1 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, 4, J =
12.2 Hz), 4.31 (2 H, m), 4.36 (1 H, d, J = 2.9 Hz), 4.68

(LH,d, J=12.7 Hz), 4.88 (L H, d, J = 4.1 Hz), 5.01 (1

H, t, J=4.7 Hz), 5.16 (1 H, d, J =17.8 Hz), 5.60 (1 H,
d, J=8.8 Hz), 5.69 (1 H, dd, J = 4.2, 10.3 Hz), 5.93 (1
H, d, J=5.6 Hz), 6.11 (2 H, m), 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, £, J = 7.8 Hz), 7.59 (1 H, t, J = 7.3 Hz),
8.15 (2 H, dd, J =1.5, 7.1 Hz), 8.41 (1 H, 4, J = 2.9
Hz) .

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

benzoyloxy-9,10-[ (1S) -2- (dimethylamino) ethylidenedioxy] -
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"K"& ()-TIol" 10%gg& ()-!0l" 10%JU& () - Y&&9& &m&n&o&p&aVK@ ! + 10g 10g
100@10%&' () -39MLO%g& () -1 7@0%& ()-3+10%9& ()-3!  +109& ()-Tp& (,)) S+tV+W
H<1l@ 10=109%& ()-'- 109%& ()-'!- 109%& ()-!- 109& ()-!!sf 10%#& ()- sf
109%& () - WHX+Y+(--5.000gH= 10 10zY=10%& ()-% 10%& ()-s@10%& ()- '@
10%2z& ()- '@10%z& ()- 10 10000  2245555] K&1 10 10l = 10%& ()-,/
109 ()-- 10% ()- ! @10%& ()-y @10% ()-y 10z 10z557799: : uV7IK@1
@=10%& ()-/ 10%& ()-S@ 10%& ()- @ 10%& ()-!', 10% p & ()-, 10%& ()-
5,20-epoxy-1-hydroxytax-1ll-en-13-yl (2R,38)-3-(tert-
butoxycarbonylamino) -3- (3-fluoro-2-pyridyl) -2-
hydroxypropionate
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. 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 ethanol, 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 - (tumor weight of compound-administered group/tumor

weight of solvent-administered group)} x 100
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10::::;<=??~ =51 1" 10%z& ()-y" 10%& ()-y 10%& ()- !

10@&z&f() T,10% & ()-T 10g 109 109?????#@£EEE@C51 7 109%& ()- 109 ()-L
10%&' ()-"y 10%&' ()- 10z 10z 10z,1=10%& ()- @ A AABBJEbC51 !s@ 10%& () -
10%&' ()-s10%& ()-s-109& ()-s 10%&'()-810%&'()-BC;CgCCCDdEbCSl

Lf/109& ()- -10%& ()-Y+-109%& ()-sS)10%& ()-L' 10%& () - F%@0%& () - DDI DDDDDDDd
YNC51 ! 10 10

10=10%& ()-7109& ()-5GLO%& ()-s310%& ()-1Z10%& ()- DDDOE EEEJEYNC51 ! F
10%& ()-z 100 &'gg F10% & (): 1092 & () -
10%& () - f MLOY I'—%: $ %’%? 18%RRe 85 RH o RIR 1685 () -
10%z &

2& 0 of compound-administered group/platelets of solvent-

administered group) x 100.

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/kg) tumor numbers toxicity
effect (%) findings
(%)
Example 51 of 1.5 x 3 75 37 changed
JP-A-9-12578
Example 70 of 0.98 x 3 78 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 x 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)

Bl6 Melanoma BL6 was subcutaneously transplanted
into mice (C57BL/6), and each compound was administered 4
days thereafter. 1In the case of intravenous
administration, the compound of formula A was

administered by dissolving it in a mixed solvent of
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109% & ()-10%& () - FGDGZGGGGIBYNCS1 !! P1109%PP& () -

f/10%& ()-L-10%& ()- @ 10%& ()-& 10%& ()- %0%& ()- GEGGGHHHXV7, C
10z@10%& ()-!010%& ()-! 1+0109N& () -

0010%&' ()-'! @10%& ()-!.0110%z& ()- HH HH#HOHHHSHa?C 10z! DZ 10%& () -z!yZ
109& ()-z!tOYL0% ()-!D Y109 ()-!@ Y10%a& ()- 10z 10zSHpHLI| @LLLaB7C
10z 10=10% ()-ss- 10%&' ()-Y s, 10%&' ()-L& 109%& ()-s@O%: ()- & Nz

109& () - zLLLMVVNI POPIIV 1F+ 10% & ()-:s 109 ()-Os 109%& ()- Cs

109% () Q%Po% (%Yeé@ 190€4d- 5+ 181 10682 Q19080 $v/@+ Hadl W () - S

10% &' (

107, ibéyioénal%’%& e F Zor b BT RO TS L LR i i T KR TS

10%/ () - Y'&vght of 5:5:90 (v/v). In the case of oral
administration, each compound was administered by
suspending it in a 0.5% carboxymethylcellulose sodium
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

(mg/kg) administration (%)

Compound 180.0 intravenous 95.7

(A) 600.0 oral 6.2

Compound 20.0 oral 97.4

(B) 13.3 oral 90.5

Compound 11.9 intravenous 95.5

of 7.9 intravenous 91.5

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 evaluated was dissolved in

acetonitrile/water (1:1, v/v) to a concentration of 500
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109%& () - M@ EABEL{¢ - D@ E0YEN (2LIBT VYR The 9R40LROL) spkuBiow) was
10%&' ()-1cJcKecUcVeqgeresc|]C) 9@ 1098 ()-9@ 109%& ()-9@ 109%&' ()-9@ 10%&' ()-9@
10%& () - / topO@A 06, phosphatevbuELZ 9@ TGO GELDMLE' ()-) 9s! YI0% & () -
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9T% 10% &&¢decehtrd0%hd the Bam&0%hENd applyYhed¥ina)f tiedt)],0%anple
& ()-Tdddddddd| [:-10! 9,=10%& ()- 9L3.4 10%!& ()- DL3.4 10%& ()- yL3.4
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9 10% & ()-%9 10% & ()-% Gsy 10% & ()-S 9sy 10%
& ()-S10!'gDhibdséi G-phBEphated (10%h) () gduob@%E -phosphu@el0% & ()-Y 9s@
1094.& ()-Y 10!10! 10! 9= 10% & () - mm@CnDnENnFnn; ot S210 9sy 10% & ()-@ 9sy
109%& () - @éﬂ*&%%@hagel 11086 &/m) ) , O0hRURiGir hIBELQRIR (49 mM) and
;ovoqu;rss| :-210! 9= 109 & () - 10%& ()-%9 10% ()-%9 108 & ()-%9
10% & () -2 AR £ )29 / Olys %4008+ e KK& () -G
9@?518%51 & ’(/%8“%%%%%?{?%’3%% é&%{é% f&?’gscl%sé’swétgssz 5’?25}_’(% 0% A &'(%)-

0% d& {ippy  10%,& (L-4 SARUIT& . -
thMO%N#ﬁP% & @5&/&5%@6?)@&??& e EPLRkEEE Yasarense il 3
99! 10% & () % &r() 3% @O & OR s () - ; -
@09%8. 3& %%?ﬁ?g'fj’gzul 5£J| ﬁ‘i\%g?ﬁg%i‘gzﬁ%& -lgé’s-s?li’(ﬁ%%" S5 e () -
9S) 10% &' £ ) anQn10%8 & () -. IYUA 0% & () - uu# 0, 9. %.& () -
10? 10! 10!‘5%9’%"}’3%'&"??-1&)339%??6?- gd%f &-VE‘Y‘Y.“SV"‘M 28Y*20ndnbed8afial)

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 [-NADPH aqueous solution and immediately
adding 1 ml of acetonitrile. A 100 pl 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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10% & () -commencement)of creagkien. was199pd Rp- they Gegmedy aroung OF. 9 vy
109 ()- 9y 10% & ()-10!10!'10! 9=10% & ()- 9910% & ()-ehijkE obU40 9y
1098 () - Zdos TR tabelte (9OR/Hy-Poetei0ds & By- pdpttiow &h(e) amount
oL!. 10%&' ()- GT| 29, 410! 9,=10% & ()-'9 ) 10%m& ()- 9) 10U & ()-
99*10% & 4f -fORniddUgetaboDive 18Rh_NEL- thadtehctibnp@i&iedtadid( ) -
T&I0%LE ()-@ d&10%OBC& ()- @ $F10% & () -4 [ PF10%/zV& ()-410! 10! #/f|[: A410!
91z 10% &4)ryxidlodt ()1indst02egrépsi8hObyy&'the- methedl of) 1eabdb
& ()-@[:-410! 9=10N & ()- 9910% & ()- 9Y110N & ()- 9 U©WOB& ()- 9
WO () -sPiadédd Camigurlt@£0th8 MELt&HoYRBE Eprmek- H2RYA Mihute
OL109B2#3& ()- 9| y 10982#3& ()- 9 fF10982#3& ()- 10! 10!' 4?CWX7@ 10!
(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 liver-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 biocavailability (F) value was calculated

from the CLh by the following formula.
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9s3 109 & ()-. 911 10%& ()- 9f/10%& () 9L 109% & () -
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range of biocavailability 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 AUCyp.... The AUCjy_. means area under

the blood concentration time curve of a drug
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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 80:5%
glucose = 5:5:90, [oral] 0.1 N Hci solution, (compound of
Example 7) [intravenous] 10% (-CyD-SBE7 (pH = 3.5 in

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

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

(mg/kg) (%)
Compound (B) 1.6 394.1 28.1 7.1
Compound of 1.8 993.8 620.6 62.4

Example 7
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unchanged form, the variability range of biocavailability

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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L$ 10% & ()- L$ 10% & ()- L$ 109% & ()- D{_?bU40"10 O L$ 10% & ()- L$
109 & ()- #33\ L$ 10% & ()- L$ 10% & ()- L$ 10% & ()- _?bU40"10 0 L$
109 & ()- L$ 109 & ()- L$ 109 & ()- #33\ L$ 10% & ()- L$ 10% & ()-
?2bU40"10 O L$ 1094 & ()- L$ 104 & ()- L$ 104 & ()- L$ 104 & ()- #33\ L$
10% & ()- ~<bU40"10 O #33\ L$ 10% & ()- L$ 10% & ()- LS 10% & ()- L$
10% & ()- #33\ 8:dDbU40"10 0 #3L$ 10% & ()- L$ 10% & ()- L$ 10% & ()-

CLAIMS

1. A compound represented by the following formula

(wherein R! represents dimethylaminomethyl group or
morpholinomethyl group and R2 represents a halogen atom or
an alkoxy group having from 1 to 6 carbon atoms) or a
salt thereof.

2. The 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
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or a salt thereof.

4. A medicament which comprises a compound or a salt
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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z& () - y I;,& d2-a a{gg EhekdofVl obU439I 10 s"10% & ()- 102k z10zk z10zk z
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(wherein R’ represents triisopropylsilyl group, tertiary
butyldimethylsilyl group, triethylsilyl group or benzyl
group) or a salt thereof.

9. A compound represented by the following formula
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\ | [:NA439!1010 710% & ()- &310%t #& ()- F110% & ()- @10% & ()- $ 10%

& ()-8& ' 910%xK () - vU439! 10 10%&' ()- V 10%&' ()- Lyl10%k z& ()-10
10 10 =10%& ()- 9 10% & ()- O[:vU439110 s& 10%k z& ()-V 10%k z& ()-
710%k z& ()- 10%k z& ()-  10%wb& ()- @10% & ()-:r|[:vU439!10 5ml0%k
z& ()-V L310%k z& ()- _ #10%& ()-g # #10%k ;& ()-g #10%.& ()-g
30#109&' ()-grvT339!1 s100K& ()- !< s10% & ()-

(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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10zk z10zk z10zk z =10%k z& ()- 910%k z& ()- 7-10%k z& ()-- e
{Z9vT339!'1 s310% & ()-< ,-10% & ()- &m0% & ()- 10% & ()- ! s1l0%

& ()- &s10% & () - RZch| [ :vT339!1 | (10%&' ()-T LI (10%& ()-T *' 10%
& ()- sFU0% & ()- S#H10% & ()- 9'10% & ()-hvwa39!1l s nl0% & ()- f10%
& ()- 10~ 10~ 10~ =10% & ()- > (10%& ()-T 1(10%9~ )& ()-T4Ydx|[:vW39!1
SSH10% & ()- L' 10% & ()- o= yl0% & ()- T yl0%& ()- 10% & ()- 10%

& ()-#[:vU439!'1  710% & ()- Vv '10% & ()-f ~ "10% f& ()-f

(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

butyidimethylsilyl group, triethylsilyl group or benzyl
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' 1090Y& ()-f #$0 '10% & ()-f YUd0% & ()-#[~ " avU439l 1 10%& ()- s 10%
& ()- s10% & ()-10 10 10 =10% & ()- 9ml0% & ()-/|[:vU439!1  L310% & ()-
s, 10%& ()- 99 10%& ()- 7 2° 10%& ()- < 10%& ()- ~ 109%& ()-

| 7Cgk478| [:-410 =10% & ()- "s310% & ()-F #10% /& ()- #10% & ()- #

#10%& ()- s9! 10% & ()-89:Li 0bA410 =10% & ()- 3 10% & ()- y*

group) or a salt thereof, for producing a compound

represented by the following formula

or a salt thereof.

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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or a salt thereof.
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