Qéi67 pgnzyj‘fycar phyl group or a |lower alkyl group, and carboxyl group
Lexisting i sai d~®esi due may be esterified with a | ower alkyl group which
limay be substituted with a |ower al koxy group, or amidated), and a conpound-
in which ring.A is cyclopropane ring which may be substituted with a | ower .
al kyl group; Ris a lower alkyl group, furyl group or thienyl group; Y is a
resi due obtained from asparagine, aspartic acid, glutamne, glutamc acid,
proline, glycine, or [err] -alanine by renoving hydroxyl group in one
car boxyl group therefrom (wherein carbokyl group existing in said residue

oretorred. o " BAGCRITN DERIVARHS AN PROCESSRE part cularly

pharmaceutical effect, there nRyR PREPRKRINGEPHE SAMEUNd represented by
the formula [I] inwhich Rlerr] is acetyl group, Rerr] is benzoyl group,
X is a group represented by -0-; Ris a lower alkyl group;-and Y is

asparagi nyl group, partyl group, [err] -alanyl group, or prolyl group
(wherein car%‘%ﬁﬁl—cgﬁgg@exi sting in said residue is esterified with a | ower
al kyl group, or anindapreeent invention relates to dASovsirtacedtin dentypativelhavihgran

exanpl e, there may be nentioned conpounds shown in Tables |-7.
-7- antitumor activity, and processes for preparing the same.

Prior Art

It has been known that téxol [4  ,10 g -diacetoxy-13 « -[(2R,35)-3-
benzoylamino-z-hydroxy-B-phenylpropionyloxy]-z a -benzoyloxy-5 8 ,20-epoxy-18,7 8-
dihydroxytax-11-en-9-one] is diterpenoide obtained from Taxus brevifolia, and has an
excellent antitumor activity on various kinds of cancers, but its water-solubility is
extremely low, i.e. 0.004 mg/ml or less [Nature, Vol. 346, p. 464 (1993)], which is a
clinical problem. .

In order to improve the antitumor activity of taxol, the modification of
hydroxyl group at 10-position thereof and/or amino group in aside chain at 13-
position thereof have been reported [e.g., Japanese Provisional Patent Publications
Nos. 30478/1988 and 30479/1988, Tetrahedron Letters, Vol. 33, p. 5185 (1992) and
Tetrahedfon, Vol. 45, p- 4177 (1989) etc.]. Examples which improve the water-. -

| | solubility of taxol by modifying hyaroxyl group in a side chain at 13-position and/or
- hydroxyl group at 7-position thereof with a hydrophilic group are disclosed in U.S.

Patent Nos. 4960790, 5059699, and 5283253, and Japanese Provisional Patent Publication
No. 1782/1994. U.S. Patent No. 4960790 discloses taxol derivatives obtained by
modifying hydroxyl group in a side chain at 13-position thereof and/or hydroxyl group
at 7-position thereof directly with the residues obtained from amino acids such as
alanin?e, leucine, isoleucine, and the like.  There have been described taxol
derivatives obtained by modifying hydrdxyl group in a side chain at 13-position
thereof.with a group such as -CO-(CHy)m-CO-NH-(GHZ)z-SOé-M (wherein yis 1or 2,

m is 1 to 3, M is hydrogen atom, an alkali metal atom, and the like, e.g., sodium 4-(2-

sulfonatoethyl)amino-l,4-dioxob1ityl group) in U.S. Patent No. 5059699. In Japanese
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Provisional Patent Publication No. 1782/ 19;4, there have been described taxol
derivatives obtained by esterifing hydroxyl group in a side chain at 13-position,
hydroxyl group at 7-position, and/or hydroxyl group at 10-position thereof with
phosphoric acid or carbonic acid. Furthermore, in U.S. Patent No. 5283253, taxol
derivatives obtained by modifying amino group in a side chain at 13-position thereof
with furancarbonyl group or thiophenecarbonyl group and hydroxyl group in aside
chain at 13-positioh and/or hydroxyl group at 7-position thereof with a carboxyl group-
substituted or carbamoyl group-substituted lower alkanoyl group and the like are
disclosed. Meanwhile, WO 94-10997 discloses a taxol derivative, which is obtained by
replacing phenyl group in a side chain at 13-position thereof by cyclopropyl group, and
has acetoxy group at 10-position.

' . However, her.etofore, it has not been reported that a taxol derivative
having high water-solubility,-stability, and excellent antitumor activity is used
clinically. | '

Brief Description of Invention

An object of the present invention is to provide novel baccatin-
derivatives having an excellent antitumor activity, and novel baccatin derivatives
having an excellent antitumor activity and an improved water-solubility. Still
another object of the présent invention is to provide processes for preparing such
novel baccatin derivatives.

Detailed Description of Invention

The present invention relates to a compound represented by the formula

1.

RX-CO-NH Q
(1

wherein R3 represents a lower alkanoyl group; R4 represents a substituted or
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-3-
unsubstituted benzoyl group; ring A represents a substituted or unsubstituted
cyclopropane ring; X represents a single bond or a group represented by -O-, -S- or -
NH-; R represents a substituted or unsubstituted lower alkyl group (wherein said
lower alkyl group may have a cycloalkyl moiety), a substituted or unsubstituted aryl
group or a substituted or unsubstituted aromatic heterocyclic group; E represents
hydrogen atom or a group represented by -CO(CH,), ZY; Y represents a residue
obtained from an amino acid or a dipeptide by removing hydroxyl group in one
carboxyl group therefrom (wherein amino group existing in said residue may be
protected, and carboxyl group existing in said residue may be esterified or amidated); Z
represents a group"represented by the formula of -O- or -NH-; and n represents 1, 2, 3,
4,5 or 6, or a pharmaceutically acceptable salt thereof.

In the desired compound [I], as the substituent on ring A, there may be
mentioned a halogen atom, a lower alkyl group, ‘a lower alkoxy group, and the like.

As a substituent on benzoyl group of R%, there may be mentioned alower
alkyl group, a lower alkoxy group, a halogen atom, and the like. '

As a substituent on alower alkyl group, an aryl group, or an al;omatic
heterocyclic group of R, there may be mentioned a halogen atom, a lower alkoxy
group, and the like. As an aryl group, there may be mentioned an aromatic
hydrocarbocyclic group such as phenyl group, naphtyl group, and the like. As an
aromatic heterocyclic group, there may be mentioned an aromatic heteromonocyclic
group having sulfur atom, oxygen atom, and / or nitrogen atom as a hetero atom, for
example, a 5- or 6-membered aromatic heterocyclic group such as thienyl group, furyl
group, pyridyl group, pirazinyl group, pyrimidinyl group, and the like. As the lower
alkyl group having a cycloalkyl moiety, there may be mentioned, for example,

.cyclopropylmethyl group, cyclobutylmethyl group, (2,2-dimethyl-cyclopropyl)methyl

group, and the like. ~ Further, as an example of the lower alkyl group having a
substituent and also having a cycloalkyl moiety, there may be mentioned (2,2-difluoro-
3,3-diff\ethylcyclopropyl)methyl group and the like.

In the desired compound [I], when E is a group represented by -

CO(CH,),ZY, the amino acids corresponding to the residue Y includes amino acids
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-4.
from natural or non-natural sources and are the compounds having at least one

amino group and one carboxyl group in a molecule.  Those amino acids include
amino acids from natural sources or antipodes thereof, D- or L-synthetic amino acids,
and racemic mixtures of these amino acids.

@ -Amino acids or g-amino acids are the preferred examples and may be
either one of neutral, acidic, and basic amino acids. As the basic amino acids, there
may be mentioned amino acids having plural amino groups such as asparagine,
ornithine, lysine, and the like; as the acidic amino acids, there may be mentioned
amino acids having plural carboxyl groups such as glutamic acid, aspartic acid, and the
like; and as the neutral amino acids, there may be mentioned amino acids having the
same number of amino groups and carboxyl groups such as alanine, isoleucine,
leuciﬁe, and the like. Further, in the present invention, specific examples of the
amino acids which can be used suitably, include glycine, alanine, isoleucine, leucine,
valine, glutamic acid, methionine, phenylalanine, proline, ,G-alani'ne, arginine,
ornithine, serine, threonine, asparagine, aspartic acid, gl.utamine, cystine, cysteine,
tyrosine, histidine, tryptophan, lysine, sarcosine, creatine, homocysteine, norleucine,
isoserine, homoserine, norvaline, ¢-aminocaproic acid, thioproline, «-
aminoisobutanoic acid, piperidylcarboxylic acid, «,y -diaminobutyric acid, -
aminobutyric acid, y -aminobutyric acid, and the like.

Furthermore, a dipeptide consisting of the above-mentioned amino acid
may be used as the peptide 6f Y.© Dipeptides consisting the above-mentioned natural
amino acids or antipodes thereof such as glycylglycine, valylglycine, methionylglycine,
prolylglycine, glycylproline, phenylalanylglycine, glycylvaline, alanylproline,
valylproline, phenylalanylvaline, and the like are the examples thereof.

- When the amino group in Y is protected, a conventional protecting
group may be used for the protection of Y. For example, there may be mentioned
benzyloxycarbonyl group, fert-butoxycarbonyl group, a lower alkyl group, and the like
as the protecting groups. When the carboxyl group in Y is esterified, as the ester

residue, for example, there may be a lower alkyl group such as methyl group, ethyl
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-5-
group, and the like, or a lower alkoxy-lower alkyl group such as methoxyethyl group,

methoxyethoxyethyl group, and the like.

| As a preferred example of the desired compound [I]in the present
invention, there may be mentioned a compound in which Eis a group represented by
-CO(CH,), ZY.

As amore preferred example of the desired compound [I], there may be
mentioned a compound in which Y is a residue obtained from an «-or g-amino
acid, or a dipeptide consisting of these amino acids by removing hydroxyl group in one
carboxyl group therefrom (wherein amino gr01-1p existing in said residue may be
protected, and carboxyl group existing in said residue may be esterified, or amidated).

As a further preferred compound of the desired compound [I] in the
presént invention, there may be mentioned a compound in which ring Aisa
cyclopropane ring which ma}} be substituted with 1 or 2 groups selected from the
groups consisting of a halogen atom, a lower alkyl group, and a lower alkoxy group; R
is a lower alkyl group which may be substituted with 1 to 3 groups selected from the
groups consisting of a halogen atom and a lower alkoxy group (wherein said lower
alkyl group may have a 3- to 5-membered cycloalkyl moiety), a phenyl group which
may be substituted with 1 or 2 lower alkoxy groups, furyl group, or thiényl group; and
Y is a residue obtained from a natural amino acid or an antipode thereof or a dipeptide
consisting of a natural amino acid or an antipode thereof by removing hydroxyl group
in one carboxyl gfoup therefrom (wherein amino group existing in said residue may
be protected' with benzyloxycarbonyl group or a lower alkyl group', and carboxyl group
existing in said residue may be esterified with a lower alkyl group which may be
substituted with a lower alkoxy group, or amidated). '

As most preferred compound of the desired compound [1], there may be
mentioned a compound in which Y is a residue obtained from asparagine, aspartic
acid, glutamine, glutamic acid, proline, glycine, alanine, f-alanine, or a dipeptide
consisting of these amino acids by removing hydroxyl group in one carboxyl group

therefrom (wherein amino group existing in said residue may be protected with
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-6-
benzyloxycarbony! group or a lower alkyl group, and carboxyl group existing in said

residue may be esterified with a lower alkyl group which may be substituted with a
lower alkoxy group, or amidated), and a compound in which ring A is cyclopropane
ring which may be substituted with a lower alkyl group; R is a lower alkyl group, furyl
group or thienyl group; Y is a residue obtained from asparagine, aspartic acid,
glutamine, ‘glutamic acid, proline, glycine, or #-alanine by removing hydroxyl group
in one carboxyl group therefrom (wherein carboxyl group existing in said residue may
be esterified with a lower alkyl group, or amidated) is particularly prgferréd.

As a compound exhibiting an excellent pharmaceutical effect, there may
be mentioned a compound represented by the formula [I] in which R3is acetyl group,
R%is benzoyl group, X is a group represented by -O-; R is a lower alkyl group; and Y is

asparaginyl group, aspartyl group, g-alanyl group, or prolyl group (wherein carboxyl
group existing in said residue is esterified with a lower alkyl group, or amidated).

As concrete compounds, for example, there may be mentioned

compounds shown in Tables1-7.
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.-14- In the desired conpound [I] in the present invention,
various stereo isonmers and optical isoners based on two asymmetric carbon
atons of a substituted 3- cycl opropyl propi onyl oxy group bonded to a carbon
atom at 13-position of a taxane skel eton and an asymmetric carbon atom
existing in a substituent thereof can exist. Al of these stereoisoners,
optical isomers, and m xtures thereof are included in the present

i nvention. The desired conpgund [I] in the present invention
can be used for nedicinal purpose either’in a free formor in the form of
pharnacéhbkthlly acceptabl e salts thereof. As the pharmaceutically

acceptabl e salt g; T Tt ]  nor gani c
acids or organi ¢ acids such as hydrochl ori deHgQsul f , "trate,

hydr obr om de, t hanesul f onat e, tol uenesul f onaye—&Cpt e, and thellike.
The desired conpound [1] i nR&heO i N X maceut i call |y
accept abl e salt$ thereof can be i gl st er g—Ri A j or parefterally,
and it can be uged as a sui rnd@@ @f 3 for exanple, a
tablet, a granulle, a capsule e&Hzefi2agd O i nhal §tion by

t he conventi onall process. The Hgse @f tﬁé‘i-\'red compound [ 1]

in the present {nvention or a EO <:::>__ oo %COCH3

RX . E
NH,
(H3C)3CO- H3CH2'COOA./K/&0

/\[()r
(H3C)300- | H
O H
(H3C)5CS- H
NH,

Q— | H3CH,COO o/ﬁ,/

3 2 ’
0




pharmaceutically acceptable salt thereof varies depending on an
.adm ni stration nmethod, age, body weight, and state of a patient, but, in

general, the daily dose is - 2

2 preferably about 5 to 200 nmg/nferr] , particularly preferably 20 to 150
ng/ nferr] According to the present invention, the desired
conpound [I] can be prepared: (1) by reacting a conpound r epr esent ed
by the formula [I1]: [err]

wherein R err] represents a protecting group of hydroxyl group; R err]
represents a protecting -15- group
of hydroxyl grouabR2rr], Rerr], and ring A are the same as defined
above, or a sal thereof—wW Tt a conpound represent ed by the 1ornul a
[111]: RX- COOy (0] [111] vherein R

and X is the sanme as defi ned above, a salt t hd '% reactive
derivative thegreof to obt RxCO-NH und 3§ Wt he formulla [ V]:
[err]

COCH3

co<:3 0

RX

E
H3C(CHy)3- H3CH,CO0 o/\n/
' 0
(H3C)3CHN- H3CH,COO 0/\[]/
| o)

NH,
H3CH,COO O(CH2)4CO-| -
NH,
(H3C)3CO- H,NOC W
' o}
NH,

(H3C)3CO- H3C/K“/ \/ﬁ.]/

30)3 . /T
H




wherein Rerr] Rerr],

_defined above,
at 7-position and

conpound [V] with
E OH

-CO(CH err])[err]ZY; Y, Z, and n are t

t her eof ,
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and renovi ng
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10-position in the compound;
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to obtain the conmpound [V],
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(2) by reacting the
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group, a compound represented by the fornmula [1-a]:

Jerr] wherein Rlerr], Rerr], Rerr], Rerr], ring A X, R and E
are the sane as defined above, can be prepared. _ Al so,
according to the present invention, the compound [I-a] can be prepared by:
(a) reacting the conmpound [IIl] or a salt thereof with the conpound [IIl], a
salt thereof, or a reactive conpound to obtain the conpound [V]; (b)
reacting the conpound [V] with a conpound represented by the fornula [VI]:
Rlerr]Z(CH err])[err] COOH [VIT . Wherein Rlerr] represents a
protecting group of hydroxyl group or arfno group, Z and n are the sane as
defined above, a Eablle4thereof, or a reactive derivative thereof; - (c)
renovi ng t he proteqtd i d to obtain a
conpound representgd by the formula [VII]: HQ Y . OH [err]
(H3C)CO-CO-NH O

Q
T
o

O

O

Olieee
Ollin

H,00G
CHsCHz Y\coocazcoo Q_ COCH,
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H;C

<

H3C




-17- wherein Rerr] , Rerr], Rerr], Rerr], ring A, X, R Z and n are

-the sane as defined above; (d) reacting the conpound [VII] with a
conpound represented by the formula [VIII]:
YOH [VMIIT] wherein Y is the sane as defined above; and

(e) renoving the protecting group of hydroxyl group, if necessary, renoving
the protecting group of am no group and the ester residue of carboxyl

group. Al so, according to the present invention, by reacting a
conpound represented by the fornula [Iﬁ:
[err] wherein R err] represents a substituted phenyl group, ring A
X, and R are theXa®@Sas defined above, or a reactive derivative thereof
with a COI’TpOUI']d regresent et Iuy tHre—fornut X] [Bli wher ei n
Rlerr], Rerr], Ragrr], and Rerr] are thg'I 9¢ deQOHbed abpve, and then
subj ecting the resum{@?c sghe tq the eavQ@&Iqfeacti on| of an
oxazolidine ring tq obtaln thg co ound AV NOvVITRg t he| protecting
groups of the hydrqgxyl groups~s @P jion jn the
conpound [V], the corrpo sent®d"¥ .O
YOCH,COO @_ cos ococH,
Y’(-
Glycyl
Alanyl
Isoleucyl
Leucyl
Valyl
a -Glutamyl
y -Glutamy]
Methionyl
Phenylalanyl
B -Alanyl
Arginyl
Ornithyl
Seryl
Threonyl
Asparaginyl

* :amino group and/or carboxyl group in Y may be protected.



- 18- [err] wherein R err], Rerr], ring A X, and
.R are the sane as defined above, can be prepared. In the
conmpound [IX], as the substituent of phenyl group of R err], there my be

mentioned el ectron donating groups, for
and the |ike.

nment i oned, for exanple,
nmet hanesul f onate, p-tol uenesul f onat e,
salts such as hydrochl ori de, hydrobrom
the protecting groups Rerr] and RerrJ
7-position and ition in taxane s
| ower al kanoyl '
group, and the likg
different protecti

exanpl e,

As the salt of the conpound [I1],
organic acid salts such as formate,
and the |ike,
, and the |iKke.

f the hydroxyl
kel et on,

al koxy group,

there may be

am no group,
there may be
acet at e,

and i norganic acid

As
groups at
ment i oned a
j et hyl silyl
Rlerr] may be
i ng groups,

car bontyl group

and Rerr] is triet

Y*

a -Aspartyl
B -Aspartyl
Glutaminyl
Cystyl
Cysteinyl
Tyrosyl
Histidyl-
Tryptophyl
Lysyl
Sarcosyl

Creatinyl

Homocysteinyl

Norleucyl

Isoseryl

Homoseryl

Norvalyl

* :amino group and/or carboxyi group in Y may be protected.



groups in the conmpound [VI] are the protecting groups of hydroxyl group,
-there may be nentioned the conventional protecting groups such as benzyl
group and the |ike. On the other hand, when the protecting groups in the
conpound [VI] are the protecting groups of am no group, there may be

menti oned the conventional protecting groups such as benzyl oxycarbonyl
group and the like. . As the reactive derivatives of the
conmpound [I11], the compound [IV] and the conmpound [VI], there may be
menti oned an acid halide, an active estqé a m xed acid anhydride, and the
i ke. As the reactive_derivative of the Conpound [II1], there also may be
ment i oned i socya
-19-

H or the
conmpound [VI] is usled in the condensatl on, \ ttion can be
carried out in the pl(H§@)3c@(gmNﬁos nce of a g gy in a suitable
sol vent or w thout fja sol vent. he dejydyatd Z ther¢ may De

sui tably used dicycl ohexyl c L i

1- et hyl - 2- br onopyr|i di ni ba zol X
yl oxytri s(di net hyl am no) sphonj um hexa QJf {he sol vent,
there may be suitally us L roneth g

t ol ue@@gc el present
C? , partlcul aﬁ}y O0to 30

-di met hyl f or mam de, [di oxane,
reacti on proceeds duitably at -20 t
[err] C A vative of the
conpound [I11], thg corrpound [I\/] or tiye corrpound [VI] is usgd in the
condensati on, t he ondenstrg—react o camhe—cgrredout—+n—tfie presence or
absence of an acid |acceptor in a SURPABOSABERR, As the ac|d acceptor,
there may be suitally used an alkal 'Tﬂﬁmryd” de, an al kal 1] et al
carbonate, an al kalf Le—and—ah—orgahki-c] base (e.qg.
triethyl am ne, diidopropyl et hyl - araménojspbiudamey!
4- (NN-di net hyl am nqypyrrarne, and_JI, 8- DI CLO [ D. 4. 0] uUndeg-7-ene). As
the sol vent, there |my be suitabl PREE ‘gy ’%fﬂ lomet hane. di mef hyl et her,
di nmet hyl f or mam de, |di oxane, tet rahyda@émimbutimﬂ tol uene. Thge present
reaction proceeds gtH-tabty—at—20—+0—86 ’err peftett-ar--y—P to 30
[err]C. The condensi n§ -AiReP W IBE t he conpound [VI11] with
t he conpound [VI 1]

- y -aminobutylyl
glycylglycyl
valylglycyl

methionylglycyl
prolylglycyl
glycylprolyl

glycylphenylalanyl
glycylvalyl
alanylprolyl

valylprolyl

phenylalanylvalyl

*:amino group and/or carboxyl group in Y may be protected.



can be carried out in the presence of a dehydrating agent and an acid
.acceptor in a suitable solvent. As the dehydrating agent, there may be -
sui tably used dicycl ohexyl carbodii m de, carbonyl dii m dazol e,

1- net hyl - 2- br omopyri di ni um i odi de, and

benzotri azol - 1-yl oxytri s(di met hyl am no) phosphoni umhexaf | uor ophosphate. As
‘the acid acceptor, there may be suitably used an al kali netal hydride, an
al kali metal carbonate, an alkali netal hydrogen carbonate, and an organic
base (e.g., triethylam ne, diisopropyl e_ggyl -am ne, pyridine, '
4- (N, N-di et hyl am,n 1. di and_1, 8-.diazabiclqg.[5 4.0] undec-7.ene). As

" the solvent, ther é“%‘g%@’ ‘?’]??W;‘}“és@dnﬁé tﬁrg?%ﬁéh%lﬁté?ll'd?’ﬁ‘af)ﬁf/ISt%'Fﬂer,

di met hyli§emernasie opticalkigdmerd Bidedrdwb dsprameafid dapbhdiLMRdms INE sIBARARM 3-
reaction proceeds suitaply at -20 to 80 [err]C, particularly O to 30[err]C.
-20-  cyclopropylprapieny¥egronndpondaditp arrasihon Atoms GhpSpeditidnxpf ataxane
reactiv i LyV, < \M 0 [ X] P he rried out.1n a
S abl S¥aet At dh, ol hsboh Wi BRBIE i SiyBPllniefe S0 o St

di chl or Quiiktofi dese slerddiddyners) Htical HotRéy bhQ miBdhfe thetedf aR€included in the
tetrahydrofuran, and toluene.” As the reactive derivative, there may be
ment i on@AeEENtABVANHAN: de (e.g., acid chloride, acid bronide, and acid

i odide), an activ S - Nivt 1.ophe ._and a, m xed.acid
anhydride [e.qg., gh%i é(%gf eggo%\paor}%yd&m g\emv(n ﬁésg@ﬁ%@{%hggi ganmh%eﬁ?fsor

substi t whedicisial ipukpbsgeithi( i3 a frek éotrr brfinoiefofral cfgsharataeutitdlly acdpitle 2
| oner al kyl grout;CJ, and a | ower al koxy groupg. The condensi ng
react i of2ls? tHereotk onps the PhesmaggutirallfAccepigblafaltstheramaybenentioned acid n
the pre ey oasd 3 i ' h

ey r arasiord el Wi B 0e e B B RS R e b ltatey

car bony ndiratel ixydodErondideptmeyharshitfonatey riolianesulfonalief ecetateg ahd theolikeazol - 1-

yl oxytris(di methylam po osphoni exaf | uor ophosphate. As_the acid
acceptor, there @%&%ﬁ?ﬁ&%ﬂ&ﬁ%ﬁﬁwﬁ?@ IRYeRtpR ¢F Pharmaceviicalhe,
di i sopr ! . S - . . i ne.

1, 8-di a?abi cl%é{ [53;1%4’&%]11::%%&325 7- enr}gglé Th%bgrﬁélts]é{r?wr ea%%l?églrt]&lpa)pg'cagggg cg ﬂibteabl y

at 0 t ousedaga spitablecphiaamacentcal prépafation, @r example, a tablet, @gratmeleptiher

hand, t Qgps%ﬁg,daeggévggr, ragai%}elc 18n,O ];nctl g% k3 ;[tgo\élebgr%el \égﬁxlze\ﬁiogal process.

The dose of the desired compound [J]in the present invention or a
pharmaceutically acceptable salt thereof varies depending on an administration

method, age, body weight, and state of a patient, but, in general, the daily dose’is

preferably about 5 to 200 mg/ m?, particularly preferably 20 to 150 mg/ m?.
According to the pfesent invention, the desired compound {I] can be
prepared:
(1) by reacting a compound represented by the formula [II]:
RIQ f or

NH, O

Ot (]

OH

HO

(=)R4 8R3

wherein R1 represents a protecting group of hydroxyl group; R2 represents a protecting



» =

. the conmpound [IX] with the conpound [X] can be carried out in the presence
.or absence of an acid acceptor. As the acid acceptor, there may be used an

organi c base (e.g., pyridine, triethylam ne, N nethylpiperidine,

N- net hyl nor phol i ne, N, N- diisopropyl - N et hyl am ne,

4- (N, N-di met hyl ami no) pyri di ne, and 4- pyrrolinopyridine). The reaction

+. proceeds suitably at 0 to 120[err]C, particularly 10 to 80 [err]C

The cl eavage reaction of an oxazolidine ring can be carried out in the
presence of an acid in a suitable solvens. As the acid, there may be used
aci ds such as p-toluenesulfo c,acid, canphorsul fonic acid, nethanesul fonic
" aci d, hygroagphoforydroayl gtpu;mli tRE dndk:ang As arehthessaimecar deftriesk Zbowey oba salt
SU|tany used al cohol, particularly nethanol The present reaction

pr oceedsthezeafawith %@011129“{16 rsnrepéﬁtfﬁji@y fbarft)rraulaafmy 0 to 30

-21- Jerr]C geggg of the pr cting groups of,the

hydr oxyl groups at 7- p05|t|on an position in taxane skel eton can be,
carri ed wiherdiy R andiXrthecanle ssridiimgdddpeada sajt dreredie okiandacfvepdatieastivag

groups. For anpl e, when sal rotecti rqu r

90U0%: Hrer G SBRgnd gPmpsesied Wele debref il ey be used for

. renoving them and when said protect|ﬁo,grou-s arg triethylsilyl groups, p-

" toluenesul fonic acid may be used for g The renoval of the
protecting group R5 f% nmpoynd obtai~ the reaction of the
conpound [V] and the conpo g} 3 ¢ or a reactive
derivative thereof ca i e@msh ) [ onal mé&thod dependi ng on
.the kind of protecting g B ig?protecting group is
benzyl group, palladiun}car39$ in a &9table sohv- t (for exanple,
'tetrahydrofuran) may be use or renDV|ngonﬁ TIR3r enoval of the protecting

at [err]-position in a side chain at 13-position

group of the -am
_in the cwhpraimdl{]ﬂﬂz]? bnngeer,rx,euddiuardot)ieesamws@efﬁrmdaabm od reeperidgng
“on the nd of rotectlng 8{0}139 Far exarrpl; when saé profecting group is
‘ benzy| 0 Jrptssting groups of the hydroxyl groups at -posmon and 10-position in the

‘ compound;

(2) by reacting the compound [II] or a salt thereof with the compound [II], a salt
thereof, or a reactive derivative thereof, to obtain the compound [V], reacting the
.compound [V] with a compound represented by a formula [IV]:

E'OH (1V]
wherein E'is a group represented by -CO(CH,), ZY; ¥, Z, and n are the same as defined

above, a salt thereof, or a reactive derivative thereof, and removing the protecting
groups of the hydro.xyl groups at 7-position and 10-position in the obtained
compound; or

(3) by reacting the cémpound (] or a salt thereof with the compound [I], a salt
thereof, or a reactive derivative thereof, to obtain the compound [V], removing the
protecting groups of the hydrbxyl groups at 7-position and 10-position in the
compound [V], and then reacting the resulting compound with the formula [IV], a salt
thereof, or a reactive derivative thereof.

In the process described above, by the reaction of the compound [O]or a

salt thereof with the compound [III}, a salt thereof, or a reactive derivative, the



group, palladium carbon w thout a solvent. or in suitable solvent (for

- _ exanpl e, tetrahydrofuran) nmay be used for renoving it. The

conpound represented by the formula [IlI] in the present invention can be
prepared by condensing a conpound represented by the formula [XI]:

[ XI] [err] ~ wherein Rerr] and
Rlerr] represent |ower alkyl groups, R err] represents a protecting group,
ring Ais the same as defined above, or a reactive derivative thereof with
t he conmpound [X] in the same manner as tig reaction of the conpound [IX] or

a react Eé’xﬁggﬁégxggic\éﬁt%e%%ﬁﬂed%ggh% Pg%cﬁflm)&%% 43%306#83(\)’? Pﬁ’tl’??f\é ng the

resul ting e e ste eaving o oxa I'ne ring and
renmovi ngornpeuBtOlIVE ta sadk thereds, & &rédctive derivative thereof, the removal of the
-22- In the conpound [XI], as the protecting group R9, there

may be progactingigeoumef tenhy yhatoyn bt tha resylting cpmpoved, #nd if necessary, -
tert-butoxycarbgn r | 1 ke, . t he r.eacti.ve

deri vat hfeyed?o‘fﬁegéc%%ﬂ%’ﬁ%‘:%l él{a%Ph(seé;dgrnmnac’y gB%u%ﬁgitg%ateP ﬁeeglglégré)f rcglél%ﬂx %/e
deri_vat'ggu(-ﬁ_1 fa dolﬂep@mwpﬂgséﬁ%h Wb fosmana dra) hal i de, an active ester,
and a m xed aci d "anhydri de. The ¢l eavage reaction of an
oxazolidine ring can be carried out iT'y es@ye of an acid. As the
acid, there may be sugpkaiy-pgusgd f :

suitably at 0 to 50 C, particufjarly '
conpound [I1] can be DYOS | pound [I-a)

Al so, the

O [
x
w

wherein Rl, R2, R3, R4, ring A, X, R, and E' are the same as defined above, can be

prepared.
. Also, according to the presént invention, the compound [I-a) can be
prepared by:

(a) reacting the compound [II] or a salt thereof with the compound [III}, a salt
thereof, or a reactive compound to obtain the compbund vl

(b) reacting the compound [V] with a compound represented by the formula
[VI): '
ROZ(CH,) , COOH [v1)

wherein R° represents a protecting group of hydroxyl group or amino group, Z and n

are the same as defined above, a salt thereof, or a reactive derivative thereof;
(c) removing the protecting group R from the obtained compound to obtain a

compound represented by the formula [VII}:

vij

HZ(CH,),CO0




represented by the fornula [XI1]: [err]
-wherein R err], Rerr], Rerr], Rerr], and ring A are the sane as deflned

above, to azide- i ntroduction reaction usi ng netal azide to obtain a

conpound represented by the formula [XII1]: ,
[err] wherein R err], Rerr], Rerr], Rerr], and ring A are the sane
“as defined above, and reducing the azide group of the conmpound [XIII].
The conpound [XI] and the conpound [IX] can be prepared, for exanple, as
shown in the follow ng reaction schene. -17- - -23- [err]

wherein Rl, RZ, R3, R4, ring A, X, R, Z, and n are the same as defined above;
(d) reacting the compound [VI] with a compound represented by the formula

[vail: .
" YOH fvim
wherein Y is the same as defined above; and
(e re;rnoving the protecting group of hydroxyl group, if necessary, removing the
protecting group of amino group and the ester residue of carboxyl group.

Also, according to the present invention, by reacting a compound

represented by the formula [IX]:
[IX]
COOH

wherein R® represents a substituted phenyl group, ring A, X, and R are the same as
~ defined above, or a reactive derivative thereof with a compound represented by the

formula [X}:

(X]

8R4 OR3

wherein R1, R%, R3, and R* are the same as defined above, and then subjecting the

resulting condensate to the cleavage reaction of an oxazolidine ring to obtain the
compound [V], and removing the protecting groups of the hydroxyl groups at 7-

position and 10-position in the compound [V], the compound represented by a

formula [I-b]):



-24- wherein R err] represents an ester residue; Ts represents

p-tol uenesul fonyl group; ring A is the sane as defined above.

The conpound [XI] in which ring Ais cyclopropyl group can be prepared by
di hydroxyl ati ng 3-cycl opropylacrylic acid ester [XXI] to obtain the
conmpound [ XX], elimnating hydroxyl group at 2-position to prepare

3-cycl opropyl - 2- oxi ranecarboxylic acid ester [ XVIII1], subjecting the
conmpound to the azide-introduction reaction using netal azide to obtain
the conpound [XVII], subjecting the resyging conpound to the reducti on
reaction to the conpound [XVI], protegld ng agino group with RO (tert-

but oxycar bonyl group) to obtain 3- 1t OX Hbnyl am no- 2- hydr oxy- 3-
cycl opropyl propi oni ¢ ®6-@0e¥t e |

oxazolidine ring formationg_toliobtai § [ XIV], and hydrol ysis of
t he conpound [ X V]. OrHe coX can b&-Prepared by
hydrol ysis of the co [IXVIT1] to 3NE -:om pound represent-ed by

the formula [ XXV]: HO i W] wherein ring Ais
the sane as defined above, Hhcti ng the cgﬁpoun@p[!*XX\/j or a reactive
derivative thereof with the conpound [X] 1n the same manner as the reaction

of the cpr@RIARY,RY, B 4, KEATd RVe dRE iskel asaidfiraenbva) édh bdgr und
[ X] As the reactive derivative of the conmpound , there

may be nentioned tlgqhgi%ﬂo‘??ﬁt [ﬂ%ﬁgﬁgé YGhd 3129: %ﬁg!ﬁeﬁ\%%’w%f R e Ha§s

an acid halide, an active-ester, m xe

The compuiéniighed alledforPHERMIRE ghupy, @éxe@ianmplehmqtbsa%#o@,%ﬁsmagﬂup, and
y

position and 10-position in 10-deacetyl baccatin I1] t he net hod descri bed
i n Japarthedike: ovi si onal Patent Publications Nos. 305077/1988, 30479/ 1987,

and j ournal Cff As the salt of the compound (I}, there may be mentioned, for example,

orgaﬁic acid salts such as formate, acetate, methanesulfonate, p-toluenesulfonate, and

the like, and inorganic acid salts such as hydrochloride, hydrobromide,' and the like.
As the protecting groups R and R? of the hydroxyl groups at 7-position
and 10-position in taxane skeleton, there may be mentioned a lower alkanoyl group,

2,2,2-trichloroethoxycarbonyl group, triethylsilyl group, and the like, and these
- protecting groups R!and R2 may be different protecting groups. As examples 6f
different protec'ting groups, there may be mentioned that R1lis 2,2,2-

trichloroethoxycarbonyl group and R2is triethylsilyl group. When the protecting
groups in the compound [VI] are the protecting groups of hydroxyl group, there may
be mentioned the conventional protecting groups such as benzyl group and the like.
On the other hand, when the protecting groups in the compound [VI] ére the
protecting groups of amino group, there may be mentioned the conventional
protecﬁng groups such as benzyloxycarbonyl group and the like.

As the reactive derivatives of the compound [}, the compound [IV] and
the compound [VI], there may be mentioned an acid halide, an active ester, a mixed
acid anhydride, and the like.  As the reactive derivative of the compound [IH], there

also may be mentioned isocyanate.



Anmerican Chem cal Society, Vol.110, p.5917, (1998). The
.conmpound [IV] can be prepared by reacting a conpound represented by the
formula [MI1]: YOH [VIT1]
-25- wherein Y is the sane as defined above, or a reactive derivative
thereof with a conpound represented by the formula [ XXVI]:

-HZ(CH err])[err] COOR[ err] [ XXVI] wherein Rerr] represents
hydrogen atom or an ester residue; and Z and n are the sane as defined
above, and renoving the ester residue, j§. necessary. The

conmpound [XXI'l] c al so be prepar hydr. i S 4 ut ed
" or unsubstituted wéf%ﬁgsp?aﬁﬁ’&ﬁaﬁgh%%ég’g‘é’é’?‘gf‘gmz85%*?‘%8‘3‘%&@? r@rﬁaﬁr on,
Vol . 42, B4 th84eRdehskd2R) the condensing reactibntdad Hercaséed ounitetid presenée t he
| ower al kyl group, there may be nentioned, for exanple, that havi ng l1to6

car bon agrahsenqeaofta dehydraiing agentdnasuitable segnt QF Withouta $alvert oups thehy |

group, p rou i SO : " Lyl agroup,
secondar@e%%%‘% Fg%fbti ﬁlegér ?rlp aﬂ@%‘*}ﬁ@ ?y 8%&6%‘%@#? Wlkéﬁg&rg,}%figbpe ntyl group,
neopent YéarBé@HBiinti@a2d18) -n@hyl2-bgomiopyridlini une igdidgrandpberkottiazoll bver

al kanoyl group, there may be nentioned, for example, that, havi ng 2 to 7
carbon” aylengtrisidimethylaminp)phesphondurn haxaflunroragsphate. ochs a'pe FLBERt, there
pr opi ony. tyryl g r W)l ( ; e
Pl bgen 78 PE SRty et GG AneHANE! WimBli R BN AR el D e

i odi ne. tetrahydtofutdre apretohudnes peThé presenbreaction prageeds suitablyen20 skE0kon

represents a diterpene.skeleton represented by the foll ow ng fornula.
P particularly 0 8). SOQC. P y g

On the other hand, when the reactive derivative of the compound [III],
the compound [IV], or the compound [VI] is used in the condensation, the condensing
reaction can be carried out in the presence or absence of an acid accéptor in a suitable
solvent. - As the acid acceptor, there may be suitably used an alkali metal hydride, an
alkali metal carbonate, an alkali metal hydrogen carbonate, and an organic base (e.g.,
triethylamine, diis_bpropylethyl—amine, pyridine, 4-(N,N-dimethylamino)pyridine,
and 1,8-diazabiclo [5.4.0]'u_n_dec-7—ene). As the solvent, there may be suitably used
dichloromethane, dimethyi ether, dimethylformamide, dioxane, tetrah_ydrofuran, and
toluene'. The present reaction proceeds suitably at -20 to 80 C, particularly 0 to 30 C.

The condensing reaction of the compound [VIII] with the compound [VII]
can be carried out in the presence of a dehydrating agent and an acid acceptor in a
suitable solvent.  As the dehydrating agent, there may be suitably used
dicyclohexyléarbodiimide, carbonyldiimidazole, 1-methyl-2-bromopyridinium iodide,
and benzotriazol-1-yloxytris(dimethylamino)phosphoniumhexafluorophosphate.

As the acid acceptor, there may be suitably used an alkali metal hydride, an alkali
metal carbonate, an alkali metal hydrogen carbonate, and an organic base (e.g.,
triethylamine, diisopropylethyl-amine, pyridine, 4-(N,N-dimethylamino)pyridine,
and 1,8-diazabiclo [54.0] undec-7-ene).  As the solvent, there ma'y be suitably used
dichloromethane, climetﬁyl ether, dimethylformamide, dioxane, tetrahydrofuran, and

toluene. The present reaction proceeds suitably at -20 to 80 C, particularly 0 to 30C.



[err] : - 26-

Exanpl es The present invention is illustrated in nore detail
by the followi ng Exanpl es, but should not be construed to be limted
t hereto. Exanple 1 (1) To a suspension of 85.8 g

of net hoxycar bonyl nmet hyl enet ri phenyl phosphorane in 550 m of benzene is
added dropwi se a solution of 15.0 g of cycl opropanecarbal dehyde in 50 m of
benzene at room tenperature under argon atnosphere. The mixture is stirred
at 55 [err] C overnight. After the reactl%l m xture is cool ed to room

tenperature, the r mxture is red i nto i ce ter The
aqlrjne)ous mxture is t@&gﬁgﬂn&rﬁﬁdﬁ?ﬂ)g?ﬁ ‘30‘F°r’fll’i‘P‘E‘)‘F‘§?&jd i ?\KF%"éW grivative -
chl or of ory Jee;f%m $h ﬁ@g@%uﬂatm | B carlidg o SR sQlﬁtl\?gbnéesroNeﬁr‘her ;gg Itgue ”

evaporate under re pressure to renove
purifi ed sbjvesit) theae gedy b@kmmblphsmﬂidbmmh(mal Mthyheblmre et hyl

acet ate=1 :1 t lve, net h rans cIo rop | at.e. -
Vel o oospmetnylorhaide; dipdatayigranyarorisafrana e g0

NVR( CDCl [d%lirfdan&zer fHere Ra J}ﬁge thefBioaEH) an Qaalfaﬂdg% ngEhd cixlérldel f4d Ei’brﬁ')de,
3.71(3H,s), 90( 1H, d, J=15Hz) , 6. 43(1HddJ=10, (2)

'sol ut i on asd 8831 Jzodgd@f. ap@tcugs iester {@g rpwunphen}drﬂst .a@da Uflxgbtaensisanhyndnde

S ol ot debgn FiRed achl atbidsidh bR Bl Shcia finid 19 SpRAREe Yot T efiunte) o

.1's adj ustselécied fpbin a halogen atom, nitro group, a lower alkyl group, and a lower alkoxy
group].

The cqndeneing reaction of the compound [IX] with the compound [X]
can be carried out in the presence of a dehydrating agent and an acid acceptor. As the
dehy-drating agent, there may be suitably used dicyclohexylcarbodiimide,
carbonyldiimidazole, 1-methyl-2-bromopyridinium iodide, and benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate. ~ As the acid acceptor,
there may be suitably used an organic base (e.g., triethylamine, diisopropylethylamine,
pyridine, 4-(N,N-dimethylamino)pyridine, and 1,8-diazabiclo [5.4.0] undec-7-ene).

The present reaction proceeds suitably at 0 to 120 'C, particularly 10 to 80 C.

On the other hand, the condensing reaction of the reactive derivative of
the compound [IX] with the compound [X] can be carried out in the presence or
absence of an acid acceptor.  As the acid acceptor, there may be used an organic base
(e.g., pyridine, triethylamine, N-methylpiperidine, N-methylmorpholine, N,N-
diisopropyl-N-ethylamine, 4-(N,N-dimethylamino)pyridine, and 4-
pyrrolinopyridine). The reaction proceeds suitably at 0 to 120°C, particularly 10 to 80
. .

The cleavage reaction of an oxazolidine ring can be carried out in the
presence of an acid in a suitable solvent.  As the acid, there may be used acids such as
p-toluenesulfonic acid, camphorsulfonic acid, methanesulfonic acid, hydrochloric
acid, and the like.  As the solvent, there may be suitably used alcohol, particularly

methanol. The present reaction proceeds suitably at -20 to 80 C, particularly 0 to 30



10.9 with aqueous sol ution of phosphoric acid. After a solution of osm um
“tetroxide in 0.35 mM of toluene (0.393M is added to the m xture, the
resulting mxture is stirred at roomtenperature for 30 m nutes. Then,

met hyl trans-3-cyclopropylacrylate is added to the m xture, and the m xture
Is stirredfor 24 hours. After the reaction mxture is cooled with ice, 106
gof sodiumsulfite is added to the m xture. Then, the mxture is stirred
for 30 mnutes. The mxture is extracted with ethyl acetate four

-27- tinmes. The organic layer is drigg_and the solvent is renoved in
vacuo. T;he residue is purified by silica gel colum chromatography

(sol venty" hexane:ethyl acetate=3:1) to give 4.22 g of nethyl

(2S, 3R) - 3- cycl oprTiwy kerdp8aldofhtharproyeetingi groape of the hydroxyl Fn‘diip%&%?—position
mp.:54-57[err]C. . [?“err] +42$q75{err fgczl,ch or.of or.m

FAB- N5( #1% )101BaRI KPR iR taxang) skeleton ‘can breaffied owhpis FeRventignal gthod

s Bebichng B dne A d b bl Bloury. J5rd: Ao i Brfideal

3.-18( 1I—gﬂhupsﬁxlrb )Z,Z,Btﬂtﬂﬂatd@hoxy@li@nggdﬁpbngrﬁijeﬁc gcid majé be used f¢8) Under
here, . a sol ution .22, . - 3-

o o bR g e, A ST OB b REECHTE SR TR AT ity I BEOWR 7 de |

cool ed {d?ueﬁesh@froﬂ@aciﬁhﬁgyé bé u8EH ﬂx%n{dviiﬁ% Rk NEhaRempvhl of ﬂlQé prQchﬁgting

p-t ol uenesul fonyl chlori are added to the m xture successively.

M Xt Ur EgdtpSk® HoRd th@ CorhpdRYE: obkBRRd By ¥ie SRAMRI of £ S d The
r esi duegflcglp;oured I nt ooapg)i xt u?e of e hyIe acet atg ar?d wa @%}a%{]ég%#lg%eni C
layer icompstied [V b shit tinereof) dr dregctivelderi et we Hieresf eA1DY edried @by The
residue is purified by silica, gel col ﬂ[m chromat ogr aphy (sal vent;

hexane: @m¥gntional method depending on the kind of protecting group.  For example,

when said protecting group is benzyl group, palladium-carbon in a suitable solvent
(for example, tetrahydrofuraﬁ) may be used for removing it. The removal of the
protecting group of the amino group at #-position in a side chain at 13-position in the
compound [I] can be carried out by a conventional method depending on the kind of
protecting group. For example, when said protecting group is benzyloxycarbonyl
group, palladium-carbon without a solvent or in suitable solvent (for example,
tetrahydrofuran) may be used for removing it. o

The compound represented by the formula [ in the present invention
can be prepared by condensing a compound represented by the formula [XIJ:

Reld

N O

wherein R’ and R8 represent lower alkyl groups, Rr? represents a protecting group,

ring A is the same as defined above, or a reactive derivative thereof with the

X1]

compound [X]in the same manner as the reaction of the compound [IX] or a reactive

derivative thereof with the compound [X], then subjecting the resulting condensate to

the steps of cleaving of an oxazolidine ring and removing the protecting group R,



acetate=1:3) to give 6.54 g of nethyl (2S,3R)-3-cycl opropyl -3-hydroxy-2-(p-
.tol uenesul f onyl oxy) pr opi onat e. Yi el d: 79% mp.:75-78[err]C
MS(m z):312( M- 2) | R(neat,cnferr]): 3520, 1760 NVR(CDCl [err],
[err] ):0.16-0.26(1H m, 0.36-0.46(2H nm, 0.53-0.65(1H m, 0.90-

1.05(1H m, 2.11(1H,d,J=7Hz), 2.45(3H,s), 3.26(1H, ddd, J=4,7, 10Hz),
-3.69(3Hs), 4. 93(1H d,J=4Hz), 7.32-7.38(2H,nm), 7.82-7.88(2H m.

-28- (4) To a solution of 2.97 g of nethyl
(2S, 3R) - 3-cycl opropyl - 3- hydr oxy- 2- (p- tebuenesul f onyl oxy) propi onate in 50
m of acetonitrile are added 10.86 nml of water and 3. 99 g of potassium

car bonat e successilnehy campovawh P8hpethet protectingegroupHd r’fb%!”@tlinéh b8 xture is
stirred at 50 [err]C for 2 days. The reaction mxturg st cool ed to room

t enper atmeBtioasd thﬁﬁpﬁﬁnﬁoﬁﬁﬂt Pqtegting gToups seh a5 By t-PRIDYSE 8Hy §iPap an
f||trate ﬁ oncentrated under reduced pressure. The re5|due I's putified by
silica gé‘le ES'urm chr omat ography (solvent; diethylether) to give nethyl

(2R, 3R) - 3- cycl opr afy theXredctivpdusipatipé of heecampotnd dX1lvthleye may be mentioned

;VS( rfgé) dﬁi@%eae@vgﬁe&vﬁ ?,g?thc% er . g%gé{g)?]ﬁuﬁ? as an aaa/ﬁglcéxj a[neactlx[eer r]

ester, and a mixed acid anhydride.
The cleavage reaction of an oxazolidine ring can be carried out in the

presence of an acid. ~ As the acid, there may be suitably used formic acid. The
present reaction proceeds suitably at 0 to 50 ‘C, particularly 15 to 30 C.
Also, the compound [0] can be prepared by subjecting a compound

reprgsehted by the formula [XIIJ:
RQ f or

COOumsse [(X])

HO

Er¢  OR?

wherein Rl, RZ, R3, R4, and ring A are the same as defined above, to azide-
introduction reaction using metal azide to obtain a compound represented by the

formula X1}

INEY
(X111

O llitunes,
w
w

. HO Bre

wherein Rl, Rz, R3, R4, and ring A are the same as defined above, and reducing the

azide group of the compound [XII}.

The compound [XI] and the compound [IX] can be prepared, for example,

as shown in the following reaction scheme.



2.58(1H, dd, J=4, 8Hz), 3.56(1H, d, J=4Hz), 3.83(3Hs). (5)To a
solution of 2.89 g of nethyl (2R, 3R)-3-cyclopropyl-2,3- epoxypropionate in
112.5 m of nethanol -water (8:1) are added 14 nl of methyl formate and

16. 60 g of sodium azide. Then, the reaction mxture is stirred at 50 [err]C
overnight. The reaction mixture is cooled to room tenperature and
evaporated to renove nethanol. The residue is dissolved in ethyl acetate.
The solution is washed with brine and dried. The solvent is renoved in
vacuo. The residue is purified by silica,gel colum chromatography

(sol vent; hexane: et hyl ace#g e=4:1) to g?ve 2.61 Pf et hyl

(2R, 3S) - 3-cycl opr opyl - 2- hydr ox yp+oept Ona Yiel d: 70%
[err][err] -67.19[err] c:1,chI6r_o'forrr) FAB—NS(‘l’ﬁz) 186(MH err])

| R(nea t,cnferr]: 3480, 2100, 1740 NVR(CDCl [err], [err]
):0.29-0.39(1H m, O0.5@XMW59(1H m), 0.63-0.¥ELH ), 0.80- 0.90(1H m,
1.37-1.51(1H,n) 2.83(1H, dd, J=2,10Hz), 3.06(1 H, d J=7Hz), 3.82(3H, s);
4.29(1H, dd, J=2, 7THz) . -

- 29- © (6)To a°§o|ut|9n of 1.82 g of nEldpib

(2R, 39) - 3-cycl opropyl ot PR hydr oxypr gprphiaye | n60-n of et hyl
acetate are added 600 @6pal|ad|un} ar b&Tsand 2.57 g of

t - but oxycar boxyl i ¢ anhydri de. The m xture is stirred under the atnospheric
pressure of hydrogen at roggqtenperature for on&¥bur. The inorganic
materials are renoved by filtration, and the filtrate is condensed. The
residue is purified by silicg gel colum chronaﬁggraphy (sol vent;

hexane:ethyl.aceFate:Z:l) tg COORI® COOR10
— & & —

[(XVII] Xva]
NH, (CH3),COCONH
COOR1? COOR!?
H OH
XVY) xv]
g R
R 0 R%-N" O
[XIV] (X1
NH, NH
COOR!® COOR!?
OH OH

b L
RXCO-N" O - RXCO- N/LO

COOR!? \ny; Lcoou

ean] [X)



give 2.78 g of nethyl (2R, 3S)-3-cyclopropyl-3-tert-butoxycarbonyl am no- 2-
hydr oxypr opi onat e. Yi el d: 100% mp.:93[err]C [err]
[err] -59.79[err] (c=1,chroloform FAB- MS5(m z): 260(MH err])

| R(Cnujol,cn{err]): 3520, 3440, 3320, 1740, 1720, 1710, 1690

NVR(CDCl [err],[err]):0.32-0.39(1H m, 0.41-0.51(1H m, 0.51-0.62(2Hm,
“1.07- 1.21(1H m, 1.41(9H,s), 3.19(1H d,J=5Hz), 3.29(1H dt,J=2,10Hz), .
3.78(3Hs), 4.31(1H,dd,J=2,5Hz), 4.90(1H dlike). (7)To a
solution of 2.63 g of nmethyl (2R, 3S)-3-g4.cl ogr?npyl ]:BE)t ert- dded 1. 94
but oxycar bonyl afinno- 2- hydr oxypr opi onate in 6 o] enzene are adde .
m of yi WYG&%WP%PWF%%SWESMJ egidpe; Ts rEpresands petodurniesuooyhgralip; ring A
pyri di ni,um sal t. TBe.m’ ture is stirred at roam tenperature for one hour,
and t hed® F¥ 1AIRe 45 S?H%ﬁaﬁ%%t es. After the mixture is cooled, 1.94 m of
| sopr openyl net hyl | i ; [ ] e mxt | S
TiTred at. room t oneeeRm AR Bdl SOtk A MRl Carold el eBaishy
evapor abgdihydroxpiarimgt heydepropplacrylitiaeid esserdiXXI] ® ghtainf thectdnypsind ¢axpel

; : =8: to give 2.69 g of
col umn %Mnour{aa iR rha)PJ]rgX§lsqu0\L<S rz!ltt 2-pr2)%§(t?orhetoe}tap larcgjl -ecglgltole:rgpy 22-oxiragr|1evcarboxylicg

met hyl
4S, 5R) adidiegtdr-[K X i | e - car bo
(35,5 sactarae (roumyycefhony e i o dpsusd R RAERSH LA

-30- metal 4@@;3;@@9?@&@ dhe ]:ompggtl;/gé Tx%ﬂ,, ting the resulting compound to the
reduction reaction to the compound [XVI], protecting amino group with R? (tert-
butoxycarbonyl group) to obtain 3-tert-butox’ycarbonylamiﬁo-Z—hydroxy-B-
cyclopropylpropionic acid ester [XV], subjecting the said compound to the oxazolidine
ring formation to obtain the compound [XIV), and hydrolysis of the compound [XIV].

' The compound [XII] can be prepared by hydrolysis of the compound
[XVII] to obtain the compound represented by the formula [XXV}:

COOH [ ]

wherein ring A is the same as defined above, reacting the compound [XXV] o:t" a.
reactive derivative thereof with the compound [X]in the same manner as the reaction
of the compound [IX] or a reactive derivative thereof with the compound [X].

As the reactive derivative of the compound [XXV], there may be
mentioned the same reactive derivative of the compound [IX] such as an acid halide,
an active ester, and a mixed acid anhydride.

The compound [X] can be prepared by protecting hydroxyl groups at 7-
position and 10-position in 10-deacetylbaccatin IIl by the method described in Japanese
Provisional Patent Publications Nos. 305077/1988, 30479/1987, and Journal of
American Chemical Society, Vol.110, p.5917, (1998).

The compound [IV] can be prepared by reacting a compound represented
by the formula [VIII}):

| YOH [vin)



NVR(CDCl [err],[err]):0.23-0.33(1H m, 0.43-0.54(1Hm, 0.61-0.76(2H m,
21.10- 1.22(1H,m, 1.49(9H,s), 1.62(3H,s), 1.64(3H,s), 3.73-3.88(1H m,
3.77(3H,s), 4.42(1H,d,J=2.0 Hz). (8)Toaso|ution of 2.66 g of
met hyl (4S, 5R)-3-tert-butoxycarbonyl -2, 2-

di et hyl - 4- cycl opr opyl - 5- oxazol i di necar boxyl ate in 60 m of methanol is
-added dropw se a solution of 255 ng of lithiumhydroxide in 30 m of water
under ice- cooling. The reaction mxture is warned to roomtenperature,
stirred for one hour and evaporated undeR5+ educed pressure to renove

met hanol . h &Rl NOE AR Eshme HERANL abBoe, &SA fuiRtivEaRRrRHEIE dhBfedriviiNGe 1S
adj usted to about pH 2 with 10 % hydrochl oric acid under ice-cooling :

t heret 0. compaitidrepresentedpyithe forwasadXX¥:h brine, dried, and evaporat ed
under reduced pressure to renove the_solvent to give 2.65 g of
(4S,5R)-3-tert- butoxycarHZ@Hz L, CO0Ret hyl - 4- cyclopro@,ﬂ(VH

oxazol i di necar boxylic acid. Yi el d: 100% m p.: 104-108[err] C

FAB- M5( nivzher286 [rean]sgnts hydrogdnR{touj or anrﬁ[ssarrr]eyidaesandmdm%e the same
NVR( CDOl [ err% [err]):0.27-0.38(1H, m, 0.45-0.56(IH m, 0.62-0.76(2H m,

1. 11- 1a24i@ 1ned)aboze.4697(<:b$¢r39vmg 8 (cHergpsiduest (@IesSRIY. 3. 75- 3. 88( 1H, ) |

gf 4(52,éH5dR) 32!{43'[ gh ox&l}&{) g/)fxlg cindalso }ta%me(p%réa gytlf'e ﬁ?éi}gl}llscfpopgh 1.20 g

4-cycl oprsobyﬁm&daaﬁaﬁhmlﬁbmﬁmar@@mprb tbaldehydda@talé rebd@tedzet oxXy-2 a
-benzoylox -5 [err].. ,20- epo err;1 13 [err] -dihydroxy-7 [err] ,10
[err] -bi §rzh2dm,rwrﬁ20p&é% yl oxy)tax-11- en-9-one in 60 m of
t ol uene are added cl e

4- di met hyl am nopyr %ﬁ@re@%@n&eg 1§¥e aIQE&?éS( Alvgé}re%i%g é@ﬁ: ﬂ?&g @%}%ﬁut es.
| nsol ubl enereiciddalfor axemprinevathavingnlttb & daebor ainsyipdrtitelably T id 4 &abban,

and the filtrate is evaporated i n_vacuo. The residue is purified bY silica
gel col uatpms such as methyl group, ethyl group, propyl group, isopropyl group, butyl group,

isobutyl group, secondary butyl group, tertiary bytyl group, pentyl group, isopentyl

group, neopentyl group, tertiary pentyl group, and hexyl group. As the lower
alkanoy! group, there may be mentioned, for example, that having 2 to 7 carbon
atoms, particularly 2 to 5 carbon atoms such as acetyl group, propionyl group, butyryl
group, valeryl group, and pivaloyl group. As the halogen atom, there may be
mentioned chlorine, bromine, fluorine, and iodine. '

In the present specification, the taxane or taxane skeleton represents a diterpene

skeleton represented by the following formula.




-31- chromat ography (sol vent; hexane:ethyl acetate=3:1) to give 3.1 g of 4
a -acetoxy-2 a - benzoyl oxy-13 [err]

-[(4S,5R) - 3-tert-but oxycarbonyl - 2, 2-di net hyl - 4- cycl opr opyl oxazol i di n-

5-yl carbonyl oxy] -5 [err], 20-epoxy-1 [err]-hydroxy-7[err] ,10 [err]
-bis(2,2,2- trichloroethoxycarbonyl oxy)tax-11-en-9-one.. Yi el d: 96%
FAB- M5(ml z) : 1162(MH err]) | R(nujol,cm([err]):3500,1760, 1740, 1700
NVR(CDC[ err],[err] ):0.23-0.33(1H m, 0.45-0.57(1H, m, 0.64-0.80(2H m,
1.08- 1.18(1H,m, 1.20(3H,s), 1.27(3H, S)ZE' 1.50(9H,s), 1.58(3H,s),

1.66(6H,s), 1:71(1H.s), .1.85(3H s), 2.00-2 14(1H ), 2.08(3H d, J=1Hz),
2.24-2.33(2H, M, 2.%@3-@1-3,9 ), 2.64(1H ddd,J=7, 10, 14Hz), 3.90-3.95(1H ),
3.97(1H, d, J=7Hz) , 4rd7 J=8Hz) - A R ’ Al

3 800 TH 4. Jo1ory) , Tperkienefi tiydigbn, & iffagabied s R0e acthifty dio MNTAR)L )
4. 95- 5. 0 Hxrhyples, ButGholtd ot be 2ondiradd toby lfriteddiherdtdz), 6. 18-6. 26(1 H, m),

6 -

(
d

.27(1 Hs), 7.46-7. ‘:'54(2ng .. 7.60-7.67(1H, m, 8.06- 8.12(2H n).
9-2)To a solution €8 ngy of (4S,5R)-3-tert-butoxycarbonyl -2, 2-

i met hyl - 4-cycl opr QMo'aSi&:jféﬁ@ohdtg égpxyl ic acidin 1 m of toluene are

added under argon atnosphere 44[err] 1°of triethylamine and 38.4 ng of
4- (N, N- dhettdxycarbonylmethylenetrigthedyfshospborane @ $60 o off bergeiie ngjadded

2,4,6-trichl or.ob | chloride.in.1 nl of tol ' d the mixture.
The' m xt UREPFSSR PFIEPTLP! OB el SHEBPERIPecH B NGhr Shrahol PeiaeRe 3 rod o
i s added téﬁaéae?atwe Qnder aar§@19 hAYperd. - RN s Bridred ak 55 20 oeReIEhL.

ferr], 13 [érr] -dihydroxy-7 [err] 10 [err] -bis(2,2,2
‘tri chl or ckttémthecrpabibory Invixyyteais-codledntooone temperathxe, tha reacionsmixingre isied t o

b ti d at .th ter t f 2 h . Th ti ] i
dituted waned g SR 6FER Walkhearly pRosoR Wit AT SHTRcie A 6] Bt
aqueous SHTbAHIbIN AWABEN TRE RAMGHoEoreR |14Ydrd8 walRbE it BENR! | Nehd argé%iﬁi 1aef &y

and dried over sodiumsulfate. The solvent is removed in vacuo.
- resi due idrigsland pvapdrptesd inder rpsluced pressure toramoye abégolvent.y erfihe resithieaise:

~ethyl ac eptuargf?e:d g}:'Si%l)C& tgce)l AGart %ﬁroqgat%fgrépﬁy (R Yiexane:ethyl acetate=12:1) to
give 174 g of methyl trans-3-cyclopropylacrylate. .
Yield:65% |

MS(m/z):126(M )

IR(neat,cm'l):1720,1660
NMR(CDC13, ¢ ):0.60-0.68(2H,m), 0.91-0.99(2H,m), 1.51-1.64(1H,m), 3.71(3H,s),

5.90(1H,d,J=15Hz), 6.43(1H,dd,J=10,15Hz)

 (2)To a solution of 68.2 g of potassium ferricyanide and 28.6 g of
potassium carbonate in 640 ml of tert-butanol-water (1:1) is added 0.537 g of 1,4-bis(9-
O-dihydroquinidyl)phthalazine. The pH of the reaction mixture is adjusted to pH
10.9 with aqueous solution of phosphoric acid.  After a solution of osmium tetroxide
in 0.35 ml of toluene (0.393M) is added to the mixture, the resulting mixture is stirred
atroom temperature for 30 minutes. Then, methyl trans-3-cyclopropylacrylate is
added to the mixture, and the mixture is stirred for 24 hours.  After the reaction
mixture is cooled with ice, 106 gof sodium sulfite is added to the mixture. Then, the

mixture is stirred for 30 minutes. The mixture is extracted with ethyl acetate four



-32- 2 [err] -benzoyl oxy-13 [err] :

-[(4S, 5R)-3-tert-but oxycarbonyl - 2, 2-di net hyl - 4-

cycl opropyl oxazol i di n-5-yl carbonyl oxy] -5 [err] -20-epoxy-|1 [err] -hydroxy-7
[err], 10 [err] -bis(2,2,2- trichloroethoxycarbonyl oxy)tax-11-en-9-one.

The physical properties of the product are the sane as those of the
“conmpound of Exanple 1(9-1). (10) A solution of 3.04 gof 4
[err] -acetoxy-2 [err] -benzoyl oxy-13 [err] -[(4S,5R)-3-tert-

but oxycar bonyl - 2, 2-di net hyl - 4-cycl opr opgh.oxazol i di n-5-yl carbonyl oxy] -5[err]

, 20-epoxy-1 [e - [ -4 rrl... Lo, [er . .

-bi s(2, %élst ri -(i:.h% grrg%lgﬁgg( AT gﬁﬁ?/lag)%y ffi%Ttelﬁ-rW(%gdilﬁ W5 of Reornic

aci d i s rediétne eslpaiifie@ UysieARRA @bliffin f @iromahOpaphyAbbIvent; Hellaneathfl | S
removed in vacuo, the reaction mxture is crys a?,l ized from

et hanol aeetpiesdild By Bbtee?2 gof mathyk (2% cbrydeprapiR. I-dilydavkppropiasdted wi t h
di i sopropyl e},gﬁa,sg?,d then dried to give 2.54 g of 4 [err] -acetoxy-2 [err]

- benzoyl oxy- a“-[{ 2R 3S) - 3- ami no- 3-cycl opropyl - 2- hydr oxypr opi onyl oxy] -5
[err] ,20-epaxp-34-62Cr] -hydroxy-7,[err] ,10 [err] -bis(2,2,2-

trichl oroet hoxycarbonyl oxy)tax-11-en-9-one formate. Yi el d: 91%
m p. : 154- 172f gy 30c( depomesedhloroform) FAB-MS(nfz):1022(MHerr])
| R(Cnuj ol ,cnferry): 3440, 1760, 1720 NVR(CDCl [err], [err]

1 0. 28- 0. 40 0. 43 1. 0.57-0.78(2H m, 1.10- 1.15(1H ),
).18(3H, s)(%‘ké%ﬁns{f?l%@ﬁiﬁ%’) 2.00-2.1(2(1H,mn), 2. 04(3H, s),( AR
132(2H M), REWSHEN1)B486175B0( 1H M), 2.69-2. 78(1H ), 3.90(1H, d, J=THz),
L16(1H, d, J=8H2) ) 4.20- 4. 62(5HN), 4.33(1H d, J=8Hz), 4.48(1H, d, J=6Hz),

1
2

4

4.59(1H, d, J=-NMRICDE]y 302-250.846H,md, G3¢-DAAHFAY 22-0.69(FF, 2 00{5.H M),
5.53(1H, dd, J=7, 11Hz) ,” 5. 69(1H, d, J=7Hz) , 6.20-6.29(1H m, 6.23(1H s),
7
(
[
b

45- 7. ISAHLM), 274G T, d JORIIYBITR(118484;782, YOFBY, ﬂS(lﬁ;é%)%IéiﬁSH,s)

il) To a solution of 600 ng of 4 a -acetoxy-2 a -benzoyl oxy-13 [err]
[ (2R, 3%695@H.ddi+6Hz:yc| opr opy! - 2- hydr oxypr opi onyl oxyl -5[err] , 20- epoxy- 1
err] -hydroxy-7

is(2,2,2-trichl o‘%g‘gﬁr"]r‘}%‘i Oggﬁ[)ar&#‘ﬁs&ﬁﬁ Asolution of 47328 ¢iFnsHd RR3R:3m  of

cyclopropyl-2,3-dihydroxypropionate in 140 ml of methylene chloride is cooled to -3 C.
Then, 4.00 g of triethylamine and 5.17 g of p-toluenesulfonyl chloride are added to the
' mixture successively. The mixture is stirred for 3 days. Then, the solvent is

removed in vacuo. The residue is poured into a mixture of ethyl acetate and water.
The organic layer is washed with brine and dried. The solvent is removed in vacuo.
The residue is purified by silica gel column chromatography (solvent; hexane:ethyl
acetate=1:3) to give 6.54 g of methyl (25,3R)-3-cyclopropyl-3-hydroxy-2-(p-
toluenesulfonyloxy)propionate.

Yield:79%

m.p.:75-78°C

MS(m/z):312(M*-2)
IR(neat,cm™1):3520,1760
NMR(CDCl, &):0.16-0.26(1H,m), 0.36-0.46(2H,m), 0.53-0.65(1H,m), 0.90-

1.05(1H,m), 2.11(1H,d,J=7Hz), 2.45(3H,s), 3.26(1H,ddd,]=4,7,10Hz), 3.69(3H,s),
4.93(1H,d,J=4Hz), 7.32-7.38(2H,m), 7.82-7.88(2H,m).



tetrahydrofuran are added dropw se a sol ution of 169 ng of potassium

bi car bonat e and - 33-
245 nmg of tert-butoxycarboxylic anhydride in 5 m qf tetrahydrofuran. The
m xture is stirred for 2.5 hours at roomtenperature. |Inorganic materials

are renmoved by filtration. Ethyl acetate is added to the filtrate. The
mxture is washed with a saturated aqueous sodi um bi carbonate sol ution,
wat er and brine and dried. The solvent is renoved in vacuo. The residue is
purified bysilica gel columm chromat ogr E&(y (sol vent; hexane: et hyl
acetate=2:1) to give 471 ng of 4 a -acet [err] - benzoyl oxy-13 [err]
-[ (2R, 39) - 3 tert- b(d{)ﬁxyse]unmybfm%g{iﬁmeythyb&WB—ZydOpropyl-s-hydroxy-2( -

a2 Dt bR D RESIL oy POd) of e i b gre Ataca | g%]mlwfewg%md
FAB- VB( "%@3 o,f %%ssf&%‘i[ %‘i’éélﬂate iufcelsiflvleﬁ( Mo ¢éth @fa"h]: e. 341’%31:':7 o7 éaé%o?

NVR( DOl 0. 43-0.52 :
1.18-  1nBeiutklisptirred 20661C $9r, 2 Bap7 ( 3Fsd reachM(mHst)lre Is G8dHE) rodmB86( 3H, s) |
2.02(3H, d, J

1H 2.30-2.38(2H, 2.739(
2.64( 1H, tfaaptamw)foa&zpaﬁo%ué i épﬁla@r% mzneﬁﬁé %Yéq?&t% d ﬁh%?-%afes‘sgl

(1H, d, I=Zbtdentrh éeﬁﬁﬂhbdrehiﬁ@a reéku?»él(liﬁh@ résidie)is pﬁrﬁ%llbj:ﬂ § } &¥mn
4. 60(1H, 0 J=12k7), 4 75(1H 0. J=17rz), 4. 8O0(1H d, JE12rr). 4 86 & 93(1H M),

4.91(1H, chmmﬂbgl)apha' @ﬁlm&md@ﬂwmhers tcsgml-mdth)d izR@m@y;ydopmpyl-z 3-
5.71(1H, d, J= 7Hzéi t3%)(t ). 6. 26(1H s) . 7.47-7.54(2Hm), 7 59-
7. 66( 1H, FOXY®TE %‘ai%ﬂ’i.@f‘ lve (12)To a sol ution of 181 ng of

((3S) - 3-benzy, (@ m no- 3- et hoxycar bonyl propi onyl oxy) aceti c acid
and 479 ny of é‘/aér&g:%4a)-2 a -benzoyl oxy-13 a

-[ (2R, 3S)-3-tert-but oxlycar bonyl am no- 3- cycl opr opyl = 2- hydr oxypr opi onyl oxy] -5
[err] ,20- IR(neatc ):1750

NMR(CDC13, o ):0.?:6—0.44(1H,m), 0.52-0.76(3H,m), 0.86-0.98(1H,m),

2.58(1H,dd,J=4,8Hz), 3.56(1H,d,J=4Hz), 3.83(3H,s).

(5)To a solution of 2.89 g of methyl (2R,3R)-3-cyclopropyl-2,3-
epoxypropionate in 112.5 ml of methanol-water (8:1) are added 14 ml of methyl
formate and 16.60 g of sodium azide. Then, the reaction mixture is stirred at 50 C
overnight. The reaction mixture is cooled to room temperature and evaporated to

- remove methanol. The residue is dissolved in ethyl acetate. The solution is
washed with brine and dried. The solvent is removed in vacuo. The residue is
purified by silica gel column chromatography (solvent; hexane:ethyl acetate=4:1) to
give 2.61 g of methyl (2R,35)-3-cyclopropyl-3-azido-2-hydroxypropionate.

Yield:70%

[a]D23 -67.19° (c=1,chloroform)

-FAB-MS(m/2):186(MH™)

IR(neat,cm™1):3480,2100,1740
NMR(CDClg, & ):0.29-0.39(1H,m), 0.50-0.59(1H,m), 0.63-0.73(1H,m), 0.80-

0.90(1H,m), 1.37-1.51(1H,m), 2.83(1H,dd,)J=2,10Hz), 3.06(1H,d,]=7Hz), .3.82(3H,s),
4.29(1H,dd,]=2,7Hz).



epoxy-1[err]-hydroxy-7[err],10,[err]-bis(2,2,2-trichloroethoxycarbonyl oxy)t
ax-11l-en-9-one in 20 m of tetrahydrofuran are added 106 ng of

1, 3-di cycl ohexyl carbodiim de and 5.2 ng of 4-dinethyl am nopyridine. The

m xture is stirred at 60 C for 2 hours. Insoluble materials are renoved by
filtration, and the filtrate is evaporated under reduced pressure. The
residue is purified by silica gel colum chronmat ography (solvent;

-34- chloroform nethanol =60: 1), and then silica gel colum chromat ography
(sol vent; hexane:ethyl acetate=2:1) to giye 496 ng of 4 a -acetoxy-2 a

Lert - but oxycar bony| SThs SOMHBNLIE 182 gof methyl 2R,39) 3-cyclopropyl-3-azido-2-

et hoxycar h9ﬂgd>@p®@pmnyteoi>nym:em @fy]hy?o-acglate)mmdﬁledréoo nengf b %} p&ladium-
[err], 20-epoxy-1 [err % ﬁber r‘{ﬂylo J§ P

- bi s(2, 2, SRTPPRARCEA-BE ﬁék%m;s%yp drides. Ghemixture is stiredgrnpe e

ImRE)nu Jlgr ;—%% é}ﬁ&%ﬁgﬁﬁg%f h rceﬁen ﬁ%%oh@@é% %xaé%eﬁr%?éé%ﬁ +Npjle inorganic

): 0. 20- 0. 2fa érlrﬁler)a,re ref®v@dShy mfrat;on, @nd]the fBaRHspndan®e. Thoséddbe)s
19( 3Hs),

0a( 311 SpuiiBen bysilicy ddl RIS aoiakigrapRR oIy ek g eyl bpeateriiitp )

. 96- 3. 04§46 20R1L: - =/Hz
L e b G Yol A S 1),

. 64- 4. 70k droyprapipBates, d, J=16Hz), 4. 74(1H, d, J=16Hz), 4.74(1H d, J=12Hz),
. 78(1H,d, J= 12?zm¢0;5(1|4 d, J=16Hz), 4.89(1Hd, J=12Hz), -
. 98(1H, di i ke °509-5. 21(5H, M), 5.56(1H, dd, J=7, 11Hz),

. 70( 1H, d, J=THa)p g@"@l(lH dli ke, J=8Hz), 6.12-6.19(1H ), 6. 25(1H s),
.29-7.38(5H, M), 7.50(2H,tlike), 7.62(1H t,J=7THz), 8.10(2H,d,J=7THz).

lalp 23 5979" (c=1,chroloform)

NORADMD_DDIMNNPES

FAB-MS(m/z):260(MH™)

IR(nu]ol cm 1) :3520,3440,3320,1740,1720,1710,1690
NMR(CDCIs, é ):0.32-0.39(1H,m), 0.41-0.51(1H,m), 0.51-0.62(2H,m), 1.07-

'1.21(1H,m), 1.41(9H,s), 3.19(1H,d J=5Hz), 3.29(1H,dt,J=2,10Hz), 3.78(3H,s),
4.31(1H,dd,J=2,5Hz), 4.90(1H,dlike).

(7)To a solution of 2.63 g of methyl (2R,35)-3-cyclopropyl-3—tert-.
butoxycarbonylamino-2-hydroxypropionate in 60 ml of benzene are added 1.94 ml of
isopropenylmethylether and 0.25 g of p-toluenesulfonic acid pyridinium salt. The
mixture is stirred at room temperature for one hour, and then refluxed for 40 minutes.
After the mixture is cooled, 1.94 ml of isopropenylmethylether is added to the reaction
mixture. The mixture is stirred at room tempei-ature for 10 minutes, refluxed for 40
minutes, and evaporated to remove the'solx;ent. The residue is purified by silica gel
column chromatography (solvent; hexane:ethyl acetate=8:1) to give 2.69 g of methyl
(4S 5R)-3-tert-butoxycarbonyl-2,2-dimethyl-4- cyclopropyl 5-oxazolidinecarboxylate.

Yield:89%

MS(m/z):299(M™)



(13)To a solution of 262 ng of 4 a -acetoxy-13 [err] -{(2R 3S)-3-tert-

-but oxycar bonyl am no- 2-[ (3S) - 3- benzyl oxycar bonyl am no- 3-

et hoxycar bonyl propi onyl oxyacet oxy] - 3-cycl opr opyl propi onyl oxy}-2 [err]

- benzoyl oxy-5 [err], 20-epoxy-I [err] --hydroxy-7 [err], 10 [err]
-bis(2,2,2-trichl oroethoxycarbonyl oxy)tax-11-en-9-one in a mxture of 20 m
-of methanol and 4 ml of acetic acid is added 352 ng of zinc powder. The
mxture is stirred at 60 [err]C for 30 minutes. |Inorganic materials are
renoved by filtration, and the filtrate ;s evaporated under reduced
pressure. The residue is extracted with ethyl acetate by addi ng ethyl
~acetate and viR(geat, a}hél)qxsmmonmowashed with 1 % hydrochloric acid, water
and a saturated aqueous sodi um successively, and the solvent is renoved in
vacuo. The r NMREDELHANiOFA3ed3YFrsin)i 643-0.54(1H,m), 0.61-0.76(2H,m), 1.10-

-35- gel colum chromat ography (sol vent; chloroform methanol =50:1). to give

155 ng of. zz(ltrem).] 149(3H 6) VI 633H§$|);164(3H,5) 3.73-3.88(1H,m), 3.77(3H,s),
-{(2R, 35) - 3-tert-but oxycarbonyl am no-2-[(3S) - 3-
benzyl o égﬂw 2P18b- 3- et hoxycar bonyl pr opi onyl oxyacet oxy] - 3-

cycl opropyl pr opi ortgwy;ol%nkﬁr 51dz eé)ﬁ BE ﬁyétngﬂyc@ ﬂmrg-lerggu%gfexfw@ulez-, 7

[err],10 [err] -trihydroX
FAB- I\/IS( ndliznéth Dl-(oybl: d>ﬂ>91-5-oxazohdmﬁ(aan»qllatenhe@r1}\) o8 a88haas6l jsiadied

NVR(CDCl [err], [err 0.20-0. 28 H 0. 58-0. 66(2HM ,
0.97- A@P(V!LIFF ?f}wh@%& PERPITE o @ge‘g‘}l Bydmi“ é& fﬂlggfﬂl&’jer dss é.ﬂqs
1.60-1. Mﬁ{ﬁ 'lz'ljre @%&i‘d Sthixthrd g?&'ﬁh‘ﬁbd td ngmlt éranite, sﬁrr%&(f%i"'@hé)hour
2.15-2.2 rl)25- 66(1H m, 2.99(1H dd,J Hz) ,
3. 19( 1H, ait] évalpdiratez) un&eﬁ&cﬁxc@@@msnye tc8re;n(>v_¢4 rethanek) , Czhlqsafarmar(sadde)i
4. 31(1H t(cj) t e%‘lggi)due Gﬁme p18-13 o(f%cﬂn)mmture i |é]us’ced %o a%:but pH 2 with 10 %
hydrochloric acid under ice-cooling thereto. The chloroform layer is washed with
brine, dried, and evaporated under reduced pressure to remove the solvent to give
2.65 g of (4S,5R)-3-tert-butoxycarbonyl-2,2-dimethyl-4-cyclopropyl-5- '
oxazolidinecarboxylic acid.
Yield:100%

m.p.:104-108C
FAB-MS(m/z):286(MH™)

IR (nujol,cm™1):3080,1720,1690
NMR(CDCly, & ):0.27-0.38(1H,m), 0.45-0.56(1H,m), 0.62-0.76(2H,m), 1.11-

1.24(1H,m), 1.49(9H,s), 1.65(3H,s), 1.66(3H,s), 3.75-3.88(1H,m), 4.45(1H,d,]=§Hz),
6.60(1H,brs). |

(9-1)To a solution of 1.20 g of (45,5R)-3-tert-butoxycarbonyl-2,2-dimethyl-
4-cyclopropyl-5-oxazolidinecarboxylic acid and 2.5 g of 4 « -acetoxy-2 « -benzoyloxy-5
B ,20-epoxy-1 8,13 a -dihydroxy-7 8,10 8 -bis(2,2,2-trichloroethoxycarbonyloxy)tax-11-
en-9-one in 60 ml of toluene are added 922 mg of 1,3-dicyclohexylcarbodiimide and 171
mg of 4-dimethylaminopyridine.  The mixture is stirred at 80 ‘C for 90 minutes.
Insoluble materials are removed from the reaction mixture by filtration, and the

filtrate is evaporated in vacuo. The residue is purified by silica gel column



4.93-4.99(1H, n, 5.08-5.17(1H, m, 5.14(2Hslike), 5.18-5.27(2HmM,
5.68(1H,d,J=7Hz), 5.88- 5.97(1H n, 6.11-6.21(1H m, 7.30-7.38(5H m,
7.46-7.53(2Hm), 7.57-7.65(1H, m, 8.07- 8.14(2H m. (14)To a
solution of 243 ng of 4 [err] -acetoxy-13 [err] -{(2R 3S)-3-tert-

but oxycar bonyl am no- 2-[ (3S) - 3- benzyl oxycar bonyl am no- 3-

et hoxycar bonyl pr opi onyl oxyacet oxy] - 3-cycl opr opyl - propi onyl oxy}-2 [err]

- benzoyl oxy-5 [err] , 20-epoxy-1 [err],7[err] 10[err]

-trihydroxytax 11-en-9-one in 35 mM of t rahydrofuran are added 150 ng of

10 % pal | adi b 0.032 f t | f d . Th t
Stirrod (RIS RANSSIERY a\eﬁsag%s&wﬁ%staﬁ%ib SrEHE S 4 ERRRIOIER € or
45 m t g3

m nu gm@gw GAPAOL3- ?ér%bﬁi&fc@fWZWdfrhétthw-hlc?ﬁlgpﬁ‘ggy%)&gz?lédm-

f||trate|sr n vacuo. Dieth i s added“to
preci pi ta&-ylcarbm\ybdw,]-SQ? ,Qﬁiepbxy-érﬁe-hydrdmi Bl -His(RR22at i on, washed with

di et hyl et he e of 4 a -acetoxy-2 a -benzoyl exy-13 a
-((2R, 3S)H1§{11°é pet %‘&’@& !%Wy’iaégﬁ 9es S) 3-

am no- 3- et hoxwgaisyug! pr op| onyl oxyacet oxy] - 3-cycl opropyl propi onyl oxy) -5
[err], 20- epoxy 1 [err] ,7 [err] ,10 [err] -trihydroxytax-11-en-9-one

[rggt]anesul f on?Ae? 34%%/2) 1162(MH+) : 151[ err] C(deconposed) FAB- M5( m
{\Iﬁ/??( %K/g(o'vg% or ;I}‘)(ntl&‘rﬁm) >é§<§é%538 ‘S‘zf?{‘ﬁ’; "y 242108 iZ?ngz)OO 0. 48- 0. 57( 2Hm)
1 ss(ane). 1 SMAETIEG AR 23 SR deprithed SN <)
3 75(1h gdlﬁilrﬁz‘??Hﬁﬁ?Pgs)ﬁ%@%) EONGES) 1 sha e Selghis 1,1'5'2’6Hz) ,

4. 65(1H, 9)85(FHAN (20621461402 BEGELH J91HD), 0 DBIRHNR142(3H,s),
2.64(iH,ddd,]=7,10,14Hz), 3.90-3.95(1H,m), 3.97(1H,d,J=7Hz), 4.17(1H,d,J=8Hz),
4.35(1H,d,J=8Hz), 4.45(1H,d J=2Hz), -4.60(1H,d,]=‘12Hz), 4.75(1H,d,J=12Hz),
4.80(1H,d J=12Hz), 4.92(1H,d,]=12Hz), 4.95-5.01(1H,m), 5.61 (1H,dd,]=7,11Hz),
5.70(1H,d,J=7Hz), 6.18-6.26(1H,m), 6.27(1H,s), 7.46-7.54(2H,m), 7.60-7.67(1H,m), 8.06-
8.12(2H,m).

(9-2)To a solution of 85.5 mg of (45,5R)-3-tert-butoxycarbonyl-z,z- :
dimethyl-4-cyclopropyl-5-oxazolidinecarboxylic acid in 1 ml of toluene are added
under argon atmosphere 44 « 1 of triethylamine and 38.4 mg of 4-(N,N-
dimethylamino)pyridine at0 C. A solution of 76.7 mg of 2,4,6-trichlorobenzoyl
chloride in 1 ml of toluene is added to the mixture. The mixture is stirred at room
temperature for 1hour. Then, to the mixture is added 171.2 mg of 4 « -acetoxy-2 « -
benzoyloxy-5 8 -20-epoxy-1 8, 13 « -dihydroxy-7 8, 10 3 -bis(2,2,2-
trichloroethoxycarbonyloxy)tax-11-en-9-one, and the mixture is continued to be stirred
at the same temperature for 2 hours. The reaction mixture is diluted with ethyl
acetate, washed with 1 % hydrochloric acid, saturated aqueous sodium hydrogen
carbonate solution, water, and brine in this order, and dried over sodium sulfate.
The solvent is removed in vacuo. The residue is purified by silica gel column

chromatography (solvent; n-hexane : ethyl acetate= 3:2)to give 183 mg of 4 « -acetoxy-



5.07(1H, d, J=4Hz), 5.14(1H,s), 5.47(1H,d, J=7Hz), 5.90-6.00(1H m,
7.18(1H,d,J=9Hz), 7.52- 7.60(2H, mM, 7.63-7.71(1H m, 7.98-8.05(2H m,

8. 38(3Hbrs). Exanpl e 2 To a solution of 818 ny
of 4 a -acetoxy-2 a -benzoyloxy-13 [err] -[(2R 3S)-3-tert-

but oxycar bonyl am no- 3- cycl opr opyl - 2- hydr oxypr opi onyl oxy] - 5[ err]

, 20-epoxy-1[err] hydroxy-7[err] ,10[err]

-bis(2,2,2-trichl oroethoxycarbonyl oxy)tax-11-en-9-one obtained in Exanpl e
1(11) in . a mxture of 75 m of nethanol and 15 ml of acetic acid is added
1.43 g of zinc powder. The m xture is st?4red at 60 [err]C for 30 m nutes.
After the crémozbyinxyﬁlﬁtmri(éSjSli)édBrtdmtmeaxbnmyldr%eﬁJaimdr)é-@i nsol ubl e

terial d by filt L ted
Vacuo.  TeveheroRdptR i st ban iy B 8 -4 Seotisl b iknar T B At e
or gani c |tﬁ¥ﬁlbrb§th%§&@90ﬁ‘jzlb§yﬁ9i—@'l-Engél&Yéjr OThE GHyBicAP bibpeBELES R Rt E

sodi um bi car bonate and br1 ne” and. he solvent i's’reno i n vacuo.
resi due jage mﬁame@sﬂyosemﬂtbaegmpm@:pﬁﬁmﬂ@@g) aphy (sol vent;

crystal s are washelGsralich B b 5 < rEusrbay R RS S
give 476 bmgfcaﬁb@)d-zaz;akﬁaﬂsywcydbbr Fﬁ}ﬂﬂﬂnﬁﬂxﬂwsﬂ;acafrbbﬁ}loxy]-s 8 20-epoxy-1

-[ (2R, 3S) - 3-tert-but oxycar borB/I am_no- 3-cycl g ro;l) I - 2-
hydr oxypr%ﬂ}y&wwﬂ 165 Haip2 2.2 smichdpraeghop{ysrrionylpepiax; HegrePrope in 50 ml of

-tri hydr gpthaXadd is fiiréd 8/®om tem}ae%'tﬁlledfog@%lours Al fokfde W& 8 rboved
-37- [err] [err] 55.59 |, chl or of orm

FAB- M5( min vagdo,( thiereaetion m1xture is s q fram) ethenobdiisopropylether.  Crystals

NVR( CDC1[ err 23- 0 0.42- D
115 arspe eelegtst by khicy washag el ysSpiSpylynet s Rap dredip i 7 e
1. 69( 1H, of 4 alad6:3/%2 %)-berz 194 -[(ZRBEY-3- hﬁé@&!}‘db 2-
2.29(2H,d Ja9ﬁz) )%‘;237(%H<§@oxy; 59([:(LH ds(?-d 3 / piopy¥
hydroxypropionyloxy]-5 £ ,20-epoxy-1 8 -hydroxy-7 8,10 ﬁ-bxs(z 2,2-
trichloroethoxycarbonyloxy)tax-11-en-9-one formate.
Yield:91%

m.p.:154-172 C(decomposed)
FAB-MS(m/z):1022(MH™)

IR(nujol,em™1):3440,1760,1720
NMR(CDClg, & ):0.28-0.40(1H,m), 0.43-0.57(1H,m), 0.57-0.78(2H,m), 1.10-

1.15(1H,m), 1.18(3H,s), 1.23(3H,s), 1.84(3H,s), 2.00-2.12(1H,m), 2.04(3H,s), 2.24-
2.32(2H,m), 2.39(3H,s), 2.55-2.69(1H,m), 2.69-2.78(1H,m), 3.90(1H,d,J=7Hz),
4.16(1H,d,J=8Hz), 4.20-4.62(5H,m), 4.33(1H,d,J=8Hz), 448(1H,d,]=6Hz),
4.59(1H,d,J=12Hz), 4.77(2H,slike), 4.87(1H,d,J=12Hz), 4.94-5.00(1H,m),
5.53(1H,dd,J=7,11Hz), 5.69(1H,d,]=7Hz), 6.20-6.29(1H,m), 6.23(1H,s), 7.45-7.53(2H,m),
7.57-7.66(1H,m), 8.03-8.10(2H,m), 8.32(1H,brs).

(11)To a solution of 600 mg of 4 « -acetoxy-2 a -benzoyloxy-13 « -[(2R,35)-3-
amino-3-cyclopropyl-2-hydroxypropionyloxy}-5 8 ,20-epoxy-1 g -hydroxy-7 8,10 8 -
bis(2,2,2-trichloroethoxycarbonyloxy)tax-11-en-9-one formate in 15 ml of

tetrahydrofuran are added dropwise a solution of 169 mg of potassium bicarbonate and



3.32(1H, dt, J=2,9Hz), 3.46(1H,d,J=6Hz), 3.92(1H,d,J=7Hz), 4.19(1H d, J=8Hz),
4.2-4.3(1H m, 4.21(1H d,J=2Hz), 4.34(1H,d, J=8Hz), 4.39(1HddJ=2, 6Hz),
4.90-5.00(2H, m, 5.22(1H,d, J=2Hz), 5.69(1H,d,J=7Hz), 6.12-6.22(1H m,
7.46-7.54(2HM), 7.57-7.65(1H, m, 8.07-8.13(2H m. Exanpl e 3
(1)A solution of 4 a -acetoxy-2 a -benzoyl oxy-13 [err] -[(2R, 3S)-3-am no- 3-
-cycl opropyl - 2- hydr oxypr opi onyl oxy] -5 [err], 20-epoxy-1 [err] -hydroxy-7
[err],10 [err] -bis(2,2,2- trichloroethoxycarbonyl oxy)tax-11-en-9-one
formate obtained in Exanple 1(10) in etlyl acetate is treated with
sat ur at e uequs_sodi um bi car.bonat e .sol. Ut LV a - acetoxy-2 a,
- benzoylg & §§q3e{t€b(\g%)§§?q%y g%\gﬂgy%@%’—ll §prr938§/€et'%lh P@G‘?zl%‘% ir opi Snvy’gyﬁ 5
[err] . 28ie8@¥or A6 Bbhts atwosdn®tempetiafd. _1Q1dr§ﬁzﬁi]c materials are removed by
-bis(2,2,2-trichl oroet hoxy-carbonyl oxy)tax-11-en-9- one. To a sol ut’ion of

504 ny ofiltration. esBihyl agetptecis added to the Hitratgl eddeohiduralis washeddwith7s ny of
t-butyli t t t . d.tih
i xture SRS plu il AT BRELMILSIGER, AR RO RS gl ilE

t he m xtggl@ehSiseeinovedeih Wadud. CITie pésidine isTherified basilich gelesiigenwi th bri ne,
dried, and evaporated under reduced pressure to renove the solvent. The
resi due ¢hyomategraphydyolyent:iexgae:ethyl arstatenoRde gireapHymgLf4anrcetoxy-2 a -
hexane: . I3 t i : _ -2,a -benzoyl oxy-13
Lorr] - [Ralests o PRl Pl BciiEatirlartind 5 Bib g yE2

E:ycl ]oprl gn;[ydroﬁ]ypmg:gimxyéflp;p? B tr,gq-epclydy-‘ﬁﬂ ![}}Eydrbxw-gemglaybié(ﬂza-r ]11- hydr gxy- 7
err], r] -bis , 2= i chl or oet hoxycar bonyl oxy) t ax- - en- 9- one.
Yi el d: 68%C%E°r°eﬁ}ﬂxb'g‘i‘r?6’?y W@'@?‘gﬂ@ms’me' Y e

- 38- Fﬁ@ﬁ- gyl z) : 1143(M err] +Na)
| R(Cnujol,cnerr]):3400, 1760, 1720, 1660 . NVR(CDCl [err], [err]

): 0. 24-0. 31( 4 Wi AArR25QiHHM . 0 54-0. 70(2H, m ©1.19-

IR (nujol,cm™1):3440,1760,1720
NMR(CDCly, 8 ):0.24-0.32(1H,m), 0.43-0.52(1H,m), 0.61-0.70(2F,m), 1.18-

1.32(1H,m), 1.20(3H,s), 1.27(3H,s), 1.34(9H,s), 1.71(3H,s), 1.86(3H,s), 2.02(3H,d J=1H2z),
2.05-2.13(1H,m), 2.30-2.38(2H,m), 2.39(3H,s), 2.64(1H,ddd,]=7,10,14Hz2),
-3.31(1H,dt,J=2,9Hz2), 3.34(1H,d,J=6Hz), 3.91(1H,d J=7Hz), 4.18(1H,d,J=8Hz),

4.34(1H,d, J=8Hz), 4.40(1H,dd,J=2,6Hz), 4.60(1H,d,J=12Hz), 4.75(1H,d,]=12Hz),
4.80(1H,d,J=12Hz), 4.88-4.93(1H,m), 4.91(1H,d,J=12Hz), 4.98(1H,d,]=8Hz),
5.56(1H,dd,J=7,11Hz), 5.71(1H,d J=7Hz), 6.11-6.20(1H,m), 6.26(1H,s), 7.47-7.54(2H,m), 7.59-
7.66(1H,m), 8.08-8.13(2H,m).

(12)To a solution of 181 mg of ((35)-3-benzyloxycarbonylamino-3-
ethoxycarbonylpropionyloxy)acetic acid and 479 mg of 4 « -acetoxy-2 « -benzoyloxy-13 «
-[(2R,35)-3-tert-butoxycarbonylamino-3-cyclopropyl-2-hydroxypropionyloxy]-5 8 ,20-
epoxy-1 8 -hydroxy-7 8,10 B -bis(2,2,2-trichloroethoxycarbonyloxy)tax-11-en-9-one in 20
ml of tetrahydrofuran are added 106 mg of 1,3-dicyclbhexylcarbodiimide and 5.2 mg of
4-dimethylaminopyridine.  The mixture is stirred at 60 °C for 2 hours. Insoluble
materials are removed by filtration, and the filtrate is evaporated under reduced

pressure. The residue is purified by silica gel column chromatography (solvent;



.28(7H, M, 1.24(9H,s), 1.76(1H,s), 1.86(3Hs), 2.00-2.12(1H m,
.03(3H,d,J=l Hz), 2.25- 2.49(2H,n), 2.41 (3H,s), 2.63(1H ddd, J=7, 10, 14Hz),
. 35-3.45(1H, ddl i ke, J=2,9Hz), 3.75(1H,d, J=7Hz), 3.91(1Hd, J=7Hz),

.18(1H, dJ=8Hz), 4.26(1H, brs), 4.37(1H d,J=8Hz), 4.39(1H, dd,J=2, 7THz),
.53(1H, d, J=9Hz), 4.60(1H,d, J=12Hz), 4.75(1H,d, J=12Hz), 4.80(1H, d, J=12Hz),
.91 (1H,d, J=12Hz), 4.95-5.01 (1H,dlike), 5.56(1H dd, J=7, 1l Hz),

. 72(1H,d, J=7Hz), 6.10-6.19(IH, n) 6.26(1H s), 7.47-7.55(2HM,

.59-7. 67(1H m, 8.07- 8.13(2H, m (2)A 355 ng of 4 a
-acetoxy a -benzoy| oxy

bt yl amcletefedny FEMHAISE) bi b‘tﬁl Hf:ﬁ}‘i( cw)alr B SR SRARY (9rent
, 20- epo§¥e}]&{\% S ace %[?ﬁyto %Dx[vée&?ﬁ] mg s ra]cr-:toxy-z a -benzoyloxy-13 « -{(2R, 38)-3-

-bis(2 oroet hoxycarbonyl oxy)tax-11-en9-one is treated I n
same martaﬁubmxgleﬁbonphmmo-ﬂxafmﬂ-beﬂz(y]laatyc(atht)nylengnvé- 158 nmg of 4 a

ot ﬁgtx%étlgae@a‘ﬁbwzlgf@’ﬂ?%&ﬁyt et S R R S Rl p Ay RS B
- benzoyl o 1_7?1 ,_'ig g:—%ﬂ(ﬁ?Q%Mcﬂlo{'&rtﬁﬂaxfcah%ﬂ)hoﬂﬁtJ)@Ilr-]zn-Q one.

Noahs~bMbhwNE

-tri hydr one rmnet hanesul f'onat e I el d: 80%
m p. : 165- 169(Yield:80% FAB-MS5(m z) :972(MH err])

| R( nuj ol err 50,1660 NVR(DVSO-d[err]):0.08-0.17(1H m,
. 28-0. 37(1H%1J)18;ig?°69(é%i°?ﬂ’ Do 97- 1.08(1H ), 1.03(6H, brs),

. 15(9H, br s 3H, t,, ] 4(3H s), 1.61-1.72(1H m), 1.78(3H,s),
.21(2 36(3%—| B'@‘?Q/%Héfgz@%é g) :S),) 04( 1H, dd, j—g 18?&), (3H9)
_12(1H, dd, J=6, 18Hz), 3. 74(1H d, J=7Hz), 3.75-3.81(1H m, 4.01-4.13(3H m,
. 15- 4. 28(2HM)1;1104.¢4:®(1BB&0,176W30 4.62(1H,s), 4.90-5.00(2H m,

TaCIh br v Niericias 5ok 2ettiiay, ks tstct S, TG kror 2 166 I
- 30-

ahrbhwNRFROT

1.08(1H,m), 1.19(3H,s), 1.24(3H,s), 1.25-1.30(3H,m), 1.32(9H,s), 1.69(1H,s), 1.85(3H,s),
2.04(3H,s), 2.05-2.10(1H,m), 2.23-2.35(2H,m), 2.37(3H,s), 2.58-2.67(1H,m), 2.96-3.04(1H,m),
3.13-3.21(1H,m), 3.55-3.62(1H,m), 3.91(1H,d,J=7Hz), 4.17(1H,d J=8Hz), 4.19-4.28Q2H,m),
4.34(1H,d,J=8Hz), 4.58(1H,d,J=12Hz), 4.64-4.70(1H,m), 4.73(1H,d J=16Hz),
4.74(1H,d,J=16Hz), 4.74(1H,d,J=12Hz), 4.78(1H,d J=12Hz), 485(1H,d J=16Hz),

© 4.89(1H,d,J=12Hz), 4.98(1H,dlike,J=9Hz), 5.09-5.21(5H,m), 5.56(1H,dd J=7,11Hz), -
5.70(1H.d,J=7Hz), 5.81(1H,dlike,J=8Hz), 6.12-6.19(1H,m), 6.25(1H,s), 7.29-7.38(5H,m),
7.50(2H tlike), 7.62(1H,t,J=7Hz), 8.10(2H,d J=7Hz).

(13)To a solution of 262 mg of 4 « -acetoxy-13 « -{(2R,35)-3-tert-
butoxycarbonylamino-2-[(35)-3-benzyloxycarbonylamino-3-
ethoxycarbdnylpropionyloxyacetoxy]-3—cyclopropylpropionyloxy}-z a -benzoyloxy-5

B 20-epoxy-1 B -hydroxy-7 8,10 B -bis(2,2,2-trichloroethoxycarbonyloxy)tax-11-en-9-one
in a mixture of 20 m! of methanol and 4 ml of acetic acid is added 352 mg of zinc
powder. The mixture is stirred at 60 C for 30 minutes.  Inorganic materials are
removed by filtration, and the filtrate is evaporated under reduced pressure. The
residue is extracted with ethyl acetate by adding ethyl acetate and water. The extractis
washed with 1 % hydrochloric acid, water and a saturated aqueous sodium

successively, and the solvent is removed in vacuo. The residue is purified by silica



5. 75(1H, brs), 5.88-5.98(2HM, 7.53-7.61 (2H, M, 7.63-7.71 (1H nm,
-8.01-8.07(2HM, 8.35(3H, brs). Exanpl e 4 (1-1)To a
solution of 500 ng of ethyl (2R, 3R)-3-cyclopropyl-2,3- epoxypropionate in
20 M of tetrahydrofuran is added dropwi se 3.52 ml of 1N sodi um hydroxi de
under ice-cooling. The reaction mxture is stirred at roomtenperature for
2.5 hours. After the reaction m xture is concentrated under reduced
pressure, the residue is diluted with 20 mM of water. The reaction m xture
is washed with diethylether. The aqueouzslayer is cooled in an ice-bath.
Then, 508 m;i of 4- dinethyl am nopyri di ne"hydrochloride is added to the

m xt ur e gel gglugm tcheomemr@plng (sellyantr ehlosoforny: ragthanol=50im)ttergiee Abaimg ofot

one hour, the r i urlfle i ¢ absorbing resin
HP- 20 (I\ffta§ﬁt6’ é@g‘gﬁ g%ﬁk??’&%ﬁ?&% ng%ﬁrﬁgﬁﬁ)o?e is lyophilized to

- give 50ibeﬂzylokyébrﬁonylamaham-ethpyyaaalbmjdpné;ﬂanﬁlayysc-emmq}]éisr opyI .

2, 3- epoxyprop| ate I on 3 yr| |n| um
(2R 3R) £¥ epeq' PERR}P“Q%Y % s‘iﬂ%%? a? ér%n‘?}’% 104’ %'&X B3R pxyptax-11-
-benzoylgxanel €rr] , 20-epoxy-1 [err] ,13 [err] -dihydroxy-7 [err], 10[err]
-bi s(2, f 2- tr| chI or oet hoxycar bonyl oxy)tax 11- en-9-one and 31 ng of

1, 3-di cycl ohdeld¥8%odiimide in 1 mM of toluene is stirred at 50[err]C for
one hour. The reaction nmixture is cooled to roomtenperature and dil uted

with di et hyl BABeMS(an/)ilbGAHMHETE materials are removed by filtration. The
filtrate is washed with brine, dried and evaporated to renove the sol vent.

The residue m(ﬂu’b; tied). gmotlhsmﬁo@yer chr omat ogr aphy (sol vent; hexane: et hyl -
acetate=3:2) to give 45 ng of 4 [err] -acetoxy-2 [err] -benzoyl oxy-13 [err]

L (éR 3R) 73[NM]R(?5@?3,|&)]20 .20-628§0HRrOp0.4ByLTA I, m)5 058046 QHME BB - | [err]
- hydr oxy- err], err
- bi s( 2, 2.02¢1HnON 1 ARBHLEN 1 POBHLEN ¥ 20@H, 1, B Ez); E3R(OH, ) 1660-1.73(1H, ¥i)e! d: 90%

AB- V(2 L02sM e ey d0or (N s shel o) J029(T M arr | shel oa)

0. 66( 2Hp Bk (119 nB16 b5k, aaG= 23414, Bho(1,dd J=¢,17Hz), 3.55-3.66(1H,m),
3.90(1H,d,J=7Hz), 4.15-4.28(5H,m), 4.31(1H,d,J=8Hz), 4.64-4.83(3H,m), 4.78(2H,d J=8Hz),
4.93-4.99(1H,m), 5.08-5.17(1H,m), 5.14(2H,slike), 5.18-5.27(2H,m), 5.68(1H,d,J=7Hz), 5.88-
5.97(1H,m), 6.11-6.21(1H,m), 7.30-7.38(5H,m), 7.46-7.53(2H,m), 7.57-7.65(1H,m), 8.07-
8.14(2H,m). '

(14)To a solution of 243 mg of 4 « -acetoxy-13 a -{(2R,35)-3-tert-
butoxycarbonylamino-2-[(35)-3-benzyloxycarbonylamino-3-
ethoxycarbonylpropionyloxyacetoxyl-3-cyclopropyl-propionyloxy}-2 « -benzoyloxy-5
B 20—epoxy-1 B8.7p4,10 ,B-tnhydroxytax—ll-en—9-one in 35 ml of tetrahydrofuran are
added 150 mg of 10 % palladlum-carbon and 0.032 mg of methanesulfonic acid. The
mixture is stirred under the atmospheric pressure of hydrogen at room temperature
for 45 minutes. Inorganic materials are removed by filtration, and the filtrate is
removed in vacuo. Diethylether is added to the residue to precipitate crystals.
Crystals are collected by filtration, washed with diethylether, and dried to give 174 mg
of 4 a -acetoxy-2 « -benzoyloxy-13 « -((2R,35)-3-tert-butoxycarbonylamino-2-[{(35)-3-
amino-3-ethoxycarbonylpropionyloxyacetoxy]-3-cyclopropylpropionyloxy}-5 8 ,20-
epoxy-1 8,7 8,10 B -trihydroxytax-11-en-9-one methanesulfonate.



-40- 1.20(3H,s), 1.26(3H,s), 1.70(1H, s, D[ err] Qexch), 1.86(3H,5s),

¢2.05-2.1(1H, m, 2.09(3H,d, J=1Hz), 2.25-2.35(2H,n), 2.39(3H,s),

2.63(1H,dd,J = 4,9Hz), 2.64(1HM, 3.69(1H, d J=4Hz), 3.96(1H,d, J=7Hz),

4.17(1H,d, J=9Hz) ., 4.35(1H, dJ=9Hz), 4.61(1H d, J=12Hz), 4. 78(1H,d, J=12Hz),

4.91 (1H d,J=12Hz), 4.98(1H,n), 5.59(1H dd, J=7,1l Hz), 5.69(1H,d, J=7Hz),

6.27(1H,s), 6.31(1H M, 7.49(2H, M, 7. 63('1H, m, 8.08(2H m.

(1-2)A 2.04 g of benzyl (2R, 3R)-3-cyclopropyl -2, 3-epoxypropionate is

di ssolved in 40 m of tetrahydrofuran and subjected to catal ytic

hydr ogenati on at room tenperature undes36at nospheric pressure using 1 g of

10 % pal | adi uyperByH®BRN. After 2 hours, the catalyst is renoved by

filtration. After 40 m of toluene is added to the filtrate, the

resul ting m xaup-d51<(deermapeses ed under reduced pressure to remove

tetrahydrofuran to give a solution of

(2R 3R) - 3- cy FARNEHrh /2;F3E4dX)pr opi onic acid in toluene. Then, 2.74 g of
4 [err] -acetoxy-2 [err] -benzoyl oxy-5 [err] ,20-epoxy-1[err] ,13 [err]

- di hydroxy-  1R(aujdl,&e1eB4d0,1740,1700
-bis(2,2,2-trichl oroet hoxycarbonyl oxy)tax-ll-en-9-one, 1.89 g of 1, 3-

di cycl ohexyl FIMRIE MECddg,aD.280.30¢ Foin) 40.92-0=200H am)i, 04830572 Hamprie0added t o
the resulting solution of (2R, 3R) - 3-cycl opropyl - 2, 3- epoxypropi onic acid in
t ol uene.1.06(&H,m) 1. QR(3H]s3, 1s04(3H s 1R4(BA [t F+=THIZ)XC1.35(0H, O E.56(3EL,s), Tls6- r eact i on

Gesctt b TREERSdRe e 2t LBl A aflBe L SRR BB Ca gol 1 r ach
I e o i S T A m“é?ﬁ wfadeve 302 0
cycl opr dbi& (2,18, ép%/%%iﬂ E6RFLS, g@arzrmzesaﬁgasyzm)e B10B(LH i =Bkdz), 7

he phy AR praésﬁ?f%?@r‘%?r?e%i%&}%f’?ﬁﬁéﬁﬁ-@f’@%ﬂ@%@@%}%ﬁﬁﬁhzs s

conpound .02 IEa)Me3-Ar I E)m), 7.98-8.05(2H,m), 8.8686HHe).a sol ution of 108 ny of 4
[err] -acetoxy-2 !err] - benzoyl oxy-13 [err] -[(2R 3R)-
3-cycl opropyl -2 opi onyl oxy] -5 [err] ,-20-epoxy-1 [err] -hydroxy-7

B I iR i & ikt O ceg T
sodi um émrt@a'caﬂbmlydmm&&cydnmamé—bhy&bmwmpaﬂylﬁﬁy][&ﬁ LE](ﬁ‘eﬁcﬁdy-:U.B hour S.
and ext POERSR (e At ot n ey o iipsiites-idan abroied oy | no,
?L | ﬁd amam\pa@ 9[1A5 Bl HAXREERETSLHP of Ble¥RaHol aﬁ'a‘?s ﬁﬁ%f%@né Bcill'id aéaé&@a/ g
of zinc powder. The mixture is stirred at 60 C for 30 minutes.  After the reaction
mixture is cooled to room temperature, insoluble materials are removed by filtration,
and the filtrate is evaporated in vacuo.  To the residue is added a mixture of ethyl
acetate and water. The organic layer is washed with cold 1 % hydrochloric acid,
water, saturated sodium bicarbonate and brine and. The solvent is removed in
vacuo: The residue is purified by silica gel column chromatography (solvent;
chloroform:methanol=30:1) to give 512 mg of crude crystals. The crude crystals are
washed with a mixture of diisopropylether-hexane and dried to give 476 mg of 4 a -
acetoxy-2 « -benzoyloxy-13 « -[(2R,35)-3-tert-butoxycarbonylamino-3-cyclopropyl-2-
hydroxypropionyloxy]-5 8 ,20-epoxy-1 8,7 8,10 8 -trihydroxytax-l]-en-9-6ne.

Yield:85%

m.p.:173-179°C



-41- | ayer chromatography (solvent; chloroformethyl -acetate=10:1) to give
"4 a -acetoxy-2 [err] - benzoyl oxy-13 [err]

-[ (2R, 3S) - 3- azi de- 3- cycl opropyl - 2- hydr oxypr opi onyl oxy] -5 [err], 20- epoxy-1
[err] -hydroxy-7 [err] 10[err] :

NhABADMONPES

- -bis(2,2,2-trichl oroet hoxycar bonyl oxy)t ax-11-en-9- one. Yi el d: 80%

“FAB-M5(nfz) :1068(Merr]+Na), 1070([Merr]+Na]+2), 1072([Merr] +Na]+4)

| R(Cnujol,cnerr]):3500,2110, 1760, 1720 NVR( 300Hz, CDCl[ err]

):0.35(1H, m, 0.62(1H m, 0.71(1H m, 03‘9_1(1H m, 1.21(3Hs), 1.28(3H,5s),
A7(1H m, 1. 74££H Dlerr] QCexc %e@ 87(3H,s), 2.08(1H m,
. 12( 3H, d, J=Ilkip; -55§93((Qﬂrj:hlozo (IGH s), 2.65(1H m,
. 05( 1H, dd J=2,10Hz), 3.11(1HdJ=8HzD2 Qexch), 3.93(1H d, J=7Hz),
.18(1H,d, J= @:ﬁz@ Hz), 4.39(1H, dd, J=2, 8Hz),
.61(1H,d, J=12Hz), 544 7 (lHﬁgﬁjngHz) 4. 81( 1H, d, J=12Hz), 4.92(1H,d, J=12Hz),
. 98( 1H, rr) m@ﬂ&t&rﬁd],)gﬂﬁo,nw) 5.70(1H,d, J=7Hz), 6.22(1H m, 6.28(1H, s),
.49(2H, m, 7.63 1Hr’r) g B 2) To a solution of 55

ng of 4 a aé‘b‘\@g b‘éﬁ% Wg@'nl)zoéz-o[f(zéﬂ{sﬁ) $§9-0.68(2H,m), 1.13(3H,s),

| -2, 3- 20- 7
10 [erdf 9.132%(1125155’, {fa(a VAR A A O B XA E) TTBOHIA T 0. 5 i
f tet Th
Ceact on S, oBOH A e, azggﬁ‘éd%?ﬁ%tzf%@‘é’#%9@%@?§éc? P v e
[ f] coo |t ecszm-x,udo,( ,?Hzp ter4a(n}:'t d,Ia?IHzp Glgﬁﬂie'd'lbmfs) 14112%1}%& ]-$Bgz)tsﬁ mFumm)
chromat o sol ven oro etate= an in layer
chr omat é%#gﬁwllf%ﬁ%é%ﬂéﬁbﬁ %Iﬁzﬂd']agéﬁi‘s 5. Q&’( 2thmyi ve 51 ?/rg of 4
err h_»,q@% I
[[(Z]R Sg%gm% 1-3%-cycl%%dggﬁ%gsﬁlﬁ?%%(ggf%%’?o%@ 54&;]1{’?) 7577659(}-1@poxy I
[err] -BWFS)WQHI’@IQI’I’] 10 [err]

- bi s(2 2,2-tri chlﬁroet Eogycar bonyl oxy)tax-11 -en-9-one. The physi cal
properties of th are the sane as those of the conpound of Exarrpl e

4(2-1). - on - 2
- benzoyl oxy-13 a (lf?zslghgﬂsé)ﬁ -?!}9432?%% g'&CB%nerygld'@ @(a ﬁ&%igﬁ%ﬁ%ﬁé oxy] -5

[err], 26ydppsopyi- ZfIdefoyM@WowltEeﬁ rZP-epoxYé rﬂr ydroxy-7 ﬂ 10 B -bis(2,2,2-

B2 2 G S PSSR S0 e B e ety e

subj ect gebtht i§ &Tea*e)zltw&h saturated aqueous sodium bicarbonate solution to give 4 -
acetoxy-2 a -benzoyloxy-13 « -[(2R 35)-3-amino-3-cyclopropyl-2-hydroxypropionyloxyl-5
B ,20-epoxy-1 g -hydroxy-7 8,10 B -bis(2,2,2-trichloroethoxy-carbonyloxy)tax-11-en-9-
one. To asolution of 504 mg of the resulting free base in. methylene chloride is
added 73 mg of t-butylisocyanate at room temperature under argon atmosphere, and
the mixture is stirred overnight. Water is added to the reaction mixture, and the
mixture is extracted with chloroform. The extract is washed with brine, dried, and _
evaporated under reduced pressure to remove the solvent. The residue is purified
by silica gel column chromatography (solvent; hexane:ethyl acetate=3:1) to give 376 mg
of 4 a -acetoxy-2 a -benzoyloxy-13 « -[(2R,35)-3-tert-butylaminocarbonylamino-3-
cyclopropyl-2-hydroxypropionyloxy]}-5 8 ,20-epoxy-1 8 -hydroxy-7 8,10 8 -bis(2,2,2-
trichloroethoxycarbonyloxy)tax-11-en-9-one.

Yield:68%
m.p.:167-174C



-42- hydrogenation at roomtenperature under atnbspheric pressure for 3
-hours. After the catalyst is renoved by filtration. Then, 0.1 m of formc
acid is added to the filtrate, and the m xture is evaporated to renove the
solvent. To the residue is-added nethanol, and insoluble materials are
renoved by filtration. Then, the filtrate is evaporated to renove the
-solvent. The residue is washed to give 46 ng of 4 a -acetoxy-2 a

-benzoyl oxy-13 [err] -[(2R, 3S)-3-am no-3-cycl opropyl -

hydr oxypr opi onyl oxyl -5 [err] , 20-epoxy-3g.[err] -hydroxy-7 [err],10 [err]
-bis(2,2,2- trichloroet hoxycar bonyl oxy)tax-11-en-9-one formate. The

physi cal pr oFAB-MSimotz){I8(b'oelNel are the sanme as those of the conpound of
Exanpl e 1(10). (3-2)To a solution of 314 ng of 4 a -acetoxy-2

a -benzoyl QXYR@!\%J]B?EH-I)‘i@a37%172@'1660

azi de- 3- cyclopropy 2- hydroxyprop|onyIoxy]-5[err],20-epoxy-1 [err].

- hydr oxy- 7 [ &MR(CDTIE et 20.24-0.31(1H,m), 0.41-0.50(1H,m), 0.54-0.70(2H,m), 1.19- -
bis(2,2,2-trichl oroet hoxycarbonyl oxy)tax-11-en-9-one in 12 m of nmethanol

- il e o sty
t enper atA%2H mte 2- %fﬁ%ébhéa‘ﬂé{ BFIQJSZ'FQJ ?&%dﬁfg?ﬁ&{d@e,lri%@% alyst is
i 1 sopr S P B e A D Y e a1 s
g(ra ﬁzgo: 1;1)&(39(1&& ngFﬂJm$5ﬂmt®I=§H@ Q@Klﬁgd,lﬁlzmzp,eﬂr%j(lHdchlaﬁ;) 2 [err]
"TC2R 3RO O T 65122 S ST S TSI . epony- 1

[err] - RysimtyjLi7ies,di101018@H k), 6.26(1H,s), 7.47-7.55(2H,m), 7.59-7.67(1H,m), 8.07-
-bis(2,2,2- tr|chIoroethoxycarbonyloxy)tax 11-en-9-one hydrochlorlde

Yi el d: 98.142H,m).  FAB- MB(m z):1022(MH err] +2)

; Rgngjoolo gg{( ilr-lr]rr; (ﬁé 3140 %JGOFSJf 4025%%\%%%%)( }3 '[iﬂg%%gtd[ err]
(11a /- dé %ngi'lb‘tﬂﬁocalrbéﬁﬁlﬁhlﬁho—ﬁcﬁ?dp}tﬂpﬂ—z -hyd8dxylorapickiylogy]-518 20¢ePdsy-1 2~ 21
hydroxy—? 8,10 B-bis(2,2,2-trichloroethoxycarbonyloxy)tax-11-en-9-one is treated in the
same manner as described in Example 1(12)-(14) to give 158 mg of 4 « -acetoxy-13 a -
{(2R,3S)-3-tert-butylaminocarbonylamino-2-[(35)-3-amino-3-
ethoxycarbonylpropionyloxy)acetoxyl-3-cyclopropylpropionyloxy}-2 « -benzoyloxy-5
B ,20-epoxy-1 8,7 8,10 B -trihydfoxytax-ll-en-9-one methanesulfonate.
Yield:80%

m.p.:165-169°C
FAB-MS(m/z):972(MH™")

IR(nujol,cm™):3400,1750,1660
NMR(DMSO-dg, & ):0.08-0.17(1H,m), 0.28-0.37(1H,m), 0.46-0.53(2H,m), 0.97-

1.08(1H,m), 1.03(6H,brs), 1.15(9H,brs), 1.23(3H,t,J=7Hz), 1.54(3H,s), 1.61-1.72(1H,m),
1.78(3H,s), 2.21-2.36(3H,m), 2.32(3H,s), 2.33(3H,s), 3.04(1H,dd,]=6,18Hz),
3.12(1H,dd,J=6,18Hz), 3.74(1 H,d,]=7HZ), 3.75-3.81(1H,m), 4.01-4.13(3H,m), 4.15-
4.28(2H,m), 4.40(1H,t,J=6Hz), 4.62(1H,s), 4.90-5.00(2H,m), 4.90(1H,d,J=16Hz),
4.96(1H,d,J=16Hz), 5.05(1H,d,]=7Hz), 5.10(1H,d,]=3Hz), 5.14(1H,brs), 5.47(1H,d,]=7Hz),



2.32-2.37(1 Hnm, 2.37(3H,s), 2.56-2.62(1H m, 3.81 (IHd,I=7THz),
4.08-4.15(3H,m, 4.44(1H brdd, J=6,7Hz), 4.79(1 H dJ=12Hz), 4.95(1

H, dJ=12Hz), 4.97(1 H,d,J=12Hz), 5.03(1 H,d,J=12Hz), 5.05(1H,d,J= 10Hz),
5.11(1H,s), 5.48(1H,dd, J=7,11Hz), 5.52(1H,d, J=7Hz),

-43- 6.10(1H, brt,J=9Hz), 6.16(1H,s), 6.94(1H, d, J=5Hz), 7.57(2Hbrt, J=8Hz),
7.69(1H, brt,J=7Hz), 7.99(2H, brd, J=7Hz), 8.28(3Hbrs). (4)4
[err] -Acetoxy-2 a -benzoyl oxy-13 a -[ (2R, 3S)- 3-am no- 3-cycl opropyl - 2-
hydr oxypr opi onyl oxy] -5 [err], 20- epoxy- 1 rr] - hydr oxy- 7 [err] ,10 [err]

" E he 5&?&(%&5&9 é@%@%ﬁrx@ig?#%{éﬁﬁ TR AR S e
2R, 3S) - 3- -
gut oi%gr bon%/I—I‘Ig?nS)[ngr 5] cycl( opr opi/l 2t ﬁ)r/élr oxypr opi onyl oxy] -5

[err], 20- epoxy- 1] eEramplenddroxy-7 [err] ,10 [err] )
-bis(2,2,2-trichlogo X bon ta The | cal
prop(ert ies of the brﬁg% Qloj}lé 5§§ﬁg 8€ tﬂiwb?@i%}) ‘?’ﬁ%df?B‘fﬂH}E%?of Exanpl e
1(11).  epoxypropionate ﬁﬁh@@r\laofst@{rﬁhyﬁfbfﬁf’aﬁfslad&deroﬂw@se'QSEhﬁW 1N 8odium

- benzoyl oxy y% [P err] -[(2R_3S)-3-

tert - but &ygeex mriceocaplinge | cPre FRACHON Mpixtesey jsrstipTesiatirtoRy) t@nperature
, 20- epOX¥%l] %rgﬁlgkr 3 O)ﬁtqf]qxcﬁe ;e ol 18)32&31 @ EJ centrgted under rESurCﬁd Byessure, the

-b is(2,2 oxycar onyI one 1n

t et r ahydredidnes aileteddatiztl 283h1 agwaterbermel aytioe etikfurads dvashed avighi on of
404 ng of 1 3- dicyclohexylcarbodiimde in 10 M of tetra gdrofuran and 9
ng of 4- ddl? thylathenni ’Fhﬁ)?ﬁil%ﬂ‘ﬁela}’erliﬁé"?]éédf‘l‘ﬁhlcﬁ’lbiﬂhr eThens3G8mgpfé room

t enper at di

di et hyl et egﬁlaﬁlﬁoggﬁaﬁéﬁf‘iﬁt eri a aragﬁrggﬁ%\?gédgﬁ%l#?l t rpgf?&on%dtfhﬂmng
filtrat emmhmabedrredratedomnttnmpmatfed ohe hoanpthe reliticiomietiire is Plagified
residue s purjfie silica . chr omat ogr aphy vent
howane. cHpPRHCBIGRabng Tes R 0Bt Kb RoEe Lt 64 Hadf qiuate
benzoyl o - ;quy, - 2-
benzyl oxi%ltr e? OQ%?]JS | %ﬁé Bg:g% g% g?éxe 091’5%13@ -1 eéj%?‘ &E@%?gz?@%wl
[err], 10R&Erepoxyiprepianate?- t‘\rmﬂphnsloet M&Mgméﬂmylmxmpyrmn@ume

vield: 67(/5R,3R)-3-cydopropw§£ig-e o%yzpr% 1onN?4 e4r5rrll o}4a1-§c9 X -yg[-gengc)yloxy-s
B ,20-epoxy-1 8,13 a -dihydroxy-7 8,10 8 -bis(2,2,2-trichloroethoxycarbonyloxy)tax-11-
en-9-one and 31 mg of 1,3-dicyclohexylcarbodiimide in 1 ml of toluene is stirred at 50C
for one hour. The reaction mixture is cooled to room temperature and diluted with
diethylether, and insoluble materials are removed by ﬁltfation. The filtrate is
washed with brine, dried and evaporated to remove the solvent. The residue is
purified by thin layer chromatography (solvent; hexane:ethyl acetate=3:2) to give 45
mgof 4a -acetoxy-2 « -benzoyloxy-13 « -[(2R 3R)-3-cyclopropyl-2,3-epoxypropionyloxy]-
5 B ,20-epoxy-1 B ~hydroxy-7 8,10 8 -bis(2,2,2-trichloroethoxycarbonyloxy)tax-11-en-9-
one. '

“"Yield:90%
FAB-MS(m/z):1025(M* +Na), 1027((M* +Na}+2), 1029(IM* +Na)+4)

IR (nujol,cm1):3480,1760,1720
NMR(300MHz, CDClg, & ):0.42(1H,m), 0.66(2H,m), 0.81(1H,m), 0.95(1H,m),



r]):3444, 1760, 1725 NVR(CDCl [err], [err]

| R(Cnuj ol , cnf er
-):0.22-0.26(1H, m, 0.45-0.51(IH m, 0.60-0.67(2H M, 1.03- 1.11(1H m,
1.19(3H,s), 1. 3H,s), 1.33(9H,s), 1.70(1H,s), 1.85(3H,s), 2.02-2.11(1H

(
M, 2.07(3H,J=1 Hz), 2.29-2.34(2H ), 2.39(3Hs), 2.65(1H ddd, J=14,9, 7THz),
-44- 3.59(1H, dt, J=10, 2Hz), 3.93(1H, d, J=7Hz), 4.17(1H, d, J=9Hz),
©4.25(1H,d, J=17Hz), 4.31(1H, d, J=17Hz), 4.35(1H, d, J=1Hz), 4.60(1H, d, J=12Hz),
4.69(2H,s), 4.75(1H d, J=12Hz), 4.79(1H, d, J=12Hz), 4.86-4.89(1H, m,
4.92(1H, d, J=12Hz), 4.99(1H, dJ=8Hz), 5.2@(1H d, J=2.0Hz),

> 3.7, dapaiiay F25Bk o1 Do 0MRL s S 205 A Hi . PosGhrdy S,

8. 11(2Hbr.ddJ=2. 9Hz) . 6 i 9 4
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- bi s( 2, 278C1#,d JR1 23 z)et BOA YL d,JL12H) o4 3 B, 15. 801, dshle=71 lAHE), . - of

The reaeeabldsAiRc el 2t B, 2GR R RaPupb B oo
t enperat ure under(lsgt) m@@g Fﬁgeﬂﬁﬁﬁﬂﬁﬁ)—,@%cﬂ}p%ﬁqmﬁe o,é‘)f};,@pigme ¢at al yst

' fi‘lltrate i s evanrated 0 renbve the sol vent.

is renmoved by filtration, ] . )
The resiliseelved ini4dsn] obtetiahysirofuran cadaubjecipssipcttaly inhpdragenatiph ad raam

_The. Lesi 1 i fis il |
Frash CHEURTCRRF OB ANy "FaRVRRE DS RETR LB IO Wil Dapdhy B!
ng of 42 Aous; The¥xalstis Mearad Bydittdatidrer r Aftek @RRMISH) toBudre is-added to the

but oxycar bonyl am no-3-cycl opropyl - 2- hydr oxyacet oxypy opi onyl oxy] -5
[err], 2@%@@3 refu,ltmg mi¥tyre mﬁ@vﬂed,q & refuced pressure to remove

o5 e R S ERAGA S b S crogmopth
toluene. Then, 2.74 g of 4 « -acetoxy-2 « -benzoyloxy-5 8 ,20-epoxy-1 8,13 « -dihydroxy-
7 8,10 8 -bis(2,2,2-trichloroethoxycarbonyloxy)tax-11-en-9-one, 1.89 gof 1,3-
dicyclohexylcarbodiimideé and 187 mg of 4-dimethylaminopyridine are added to the
resulting ;olution of (2R,3R)-3-cyc1§propyl-2,3-epoxypropionic acid in toluene. The
mixture is stirred at 80 C for one hour. The reaction mixture is cooled to room

26
=1
t

temperature and treated in the same manner as described in Example 4(1-1). " The
residue is purified by silica gel frash column chromatography (solvent; ethyl
acetate:hexane=1:2) to give 3.02 g of 4 « -acetoxy-2 « -benzoyloxy-13 « -[(2R,3R)-3-
cyclopropyl-2,3-epoxypropionyloxy]-5 8 ,20-epoxy-1 8 -hydroxy-7 £,10 8 -bis(2,2,2-
trichloroethoxycarbonyloxy)tax-11-en-9-one.  The physical properties of the product
are the same as those of the compound of Example 4(1-1).

(2-1)To a solution of 108 mg of 4 a -acetoxy-2 « -benzoyloxy-13 « -[(2R,3R)-
3-cyclopropyl-2,3-epoxypropionyloxy]-5 8 ,20-epoxy-1 8 -hydroxy-7 8,10 ﬁ'-bis(2,2,2-
trichloroethoxycarbonyloxy)tax-11-en-9-one in 3 ml of methanol-water (8:1) and 0.3 ml
of methyl formate is added 211 mg of sodium azide. The reaction mixture is stirred
at50 C for 15hours. The reaction mixture is cooled to room temperature, poured
into ice-water, and extracted with ethyl acetate. ~The organic layer is washed with

brine, dried and evaporated to remove the solvent.  The residue is purified by thin



| R(Cnuj ol ,cn{err]): 3445, 1756, 1725 NVR(CDCl[err], [err]
-):0.22-0.29(1H, m, 0.47-0.53(IH mM, 0.63-0.67(2H, M, 1.02- 1.12(1H m,
1.23(3H,s), 1.25(3H,s), 1.34(9Hs), 1.72(1H,s), 1.85(3H,s), 2.02-2.11(1H m,
2.06(3H,d,J=IHz), 2.27-2.36(2HM, 2.39(3Hs), 2.45(1H, brt,J=6Hz),

2. 64(1H, ddd, J=7, 10, 14Hz), 3.59(1 H, dt,J=3, 10Hz), 3.92(1H, d, J=THz),

- 4.17(1H,d, J=9Hz), 4.32(1H,dd, J=3, 18Hz), 4.35(1H, d,J=9Hz), 4.41(1

H, ddJ=5, 18Hz), 4.60(1H, dJ=12Hz), 4.75(1H,d,J=12Hz), 4.79(1H,d,J=12), 4.91
(I'H,d,J=I0Hz), 4.92(1 H,d,J=12Hz), 4.99;lH, brd, J=10Hz), 5. 22(1H d, J=2Hz),
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- 45- benzoyloxy-lS a —((7))1'BS)-a-a&m%-twlopfop@ﬁzmd?ﬁxﬁpr%prcﬁ@%m-)5 £.28-epoxy-1
- benzoyl oxy-"13 a -

t er t - but@hydaehon m, é&&m@ﬂ@wwwmm&@f&mwr@nw oxy] -5
[err], 20- epoxys 80%9”] hydroxy-7 [err] ,10 [err]
-bIS(2 2, 2- trlc or oet hoxycar bonyl oxy)tax 11-en-9-one in 3 m of

tetrahydr of UEAR. s‘?m?&l?‘?@%sgiﬂlﬁ\l@f }(),30? cygfal]' H q)? @gbgﬂm I no- 3-

car banoyl prop| onic exylc odi I m de and about 1
ng of 4- reaction mxture is stirred at room
t enperature ‘ﬁg&“ﬁ‘f g@%hﬁ@&?&@ﬁ?@% The residue is dissolved in ethyl
acetate and \fg Vi I n Itratels
?&vaporazﬂ& 3150, B (BRI AT &‘?11@ i07t1 gﬁb 09T§ﬁ—1

washed, dried an renove ‘the so vent f eSi
ML CELEE f%% E’«Zﬂ%@%@%i-?’?ﬁﬁ%l%ﬁe?&éﬁh 3570 2be0 205 °§.y : e
gggfg:{)?g%‘?fﬁﬁgg%ﬁ% 'G5y B@fg‘an?gé@ﬁ)%bgqug{%?cféﬂﬁﬁé{ dz&—z lp}F%rr] 10 [err]

- bi s( 2, 3.1261H 8T8, DY, 00k, 3 98( i) =0Hz),t4am(mce]a=8mz¢ma4(m d,J=8H¥)el d: 76%
ESI - M5(nf z,. ammoni um acet ate): 1445(M+-NH err] +2)

| R(nuj ol.3o(iFeRE]»2 8863, AGIRTELAI232Hz), 476(1H,,J=12Hz), 481(1H,d J=12H2),
4.92(1H,d,J=12Hz), 4.98(1H,m), 5.57(1H,dd,J=7,11Hz2), 5.70(1H,d,]=7Hz), 6.22(1H,m),
6.28(1H,s), 7.49(2H,m), 7.63(1H,m), 8.07(2H,m). '

(2-2)To a solution of 55 mg of 4 « -acetoxy-2 « -benzoyloxy-13 a -[(2R,3R)-3-
cyclopropyl-2,3-epoxypropionyloxyl-5 8 ,20-epoxy-1 8 -hydroxy-7 8,10 8 -bis(2,2,2-
trichloroethoxycarbonyloxy)tax-11-en-9-one in 0.5 ml of tetra(n-butyDtin azide is added
catalytic amount of zinc iodide. The reaction mixture is stirred at 50 C.  After 19
hours, the reaction mixture is cooled to room temperature and purified by silica gel
frash column chromatography (solvent; chloroform:ethyl acetate=20:1) and thin layer
chromatography (solvent; chloroform:ethyl acetate=10:1) to give 51 mg of 4 « -acetoxy-2
a -benzoyloxy-13 « -[(2R,35)-3-azide-3-cyclopropyl-2-hydroxypropionyloxyl-5 8 ,20-
epoxy-1 B -hydroxy-7 8,10 8 -bis(2,2,2-trichloroethoxycarbonyloxy)tax-11-en-9-one.

The physical properties of the product are the same as those of the compbund of
Examl-)nle 4(2-1).

| (3-1)To a solution of 69 mg of 4 a -acetoxy-2 a -benzoyloxy-13 « -[(2R,35)-3-
azide-3-cyclopropyl-2-hydroxypropionyloxyl-5 8 ,20-epoxy-1 8 -hydroxy-7 8,10 8 -
bis(2,2,2-trichloroethoxycarbonyloxy)tax-11-en-9-one in 3 ml of tetrahydrofuran is

added 13 mg of platinum oxide. The reaction mixture is subjected to catalytic



NVR(CDCl [err],[err]):0.17-0.23(1H, m), 0.49-0.53(1H m, 0.62-0.69(2H m,
.10- 1. 18(1H m, 1.18(3Hs), 1.23(3H,s), 1.33(9H,s), 1.72(1Hs),
.84(3Hs) 2.03(3Hs), 2.03- 2.06(1H, m, 2.29-2.32(2HM, 2.37(3Hs),
.62(1H, ddd, J=7, 10, 14Hz), 2.72(1H,dd,J=5,17Hz), 3.31 (I H dd,J=4,17Hz),
.53(1H,dt,J=3,9Hz), 3.90(1H,d,J=7Hz), 4.16(1 H dJ=8Hz), 4.34(1H, dJ=7Hz),
.59(1H, d, J=12Hz), 4.68(1H,d,J=16Hz), 4.69-4.73(1H m, 4.75(1H d, J=12Hz),
. 78(1H, d, J=12Hz), 4.90(1H,d, J=12Hz), 4.92(1H,d, J=16Hz),
.97(1H, brd, J=9Hz), 5.13(1 H,br), 5.14(42H,d,J=12Hz), 5.16(1H,d, J=12Hz),

- gig i: rrlgéx@ai{dfﬁl%rrog:)n? Qéﬁ?gﬁgd 3?1-7@& nft@neﬁﬁéﬁ_?%rg%%@ rT%113 'ﬂoailé 2HA ey

: 52((: 2 rljthe TaBbE) s ?ﬁaﬁ(égﬂby fllgmg;cﬁw) Than,logéhﬂ, bf ﬁhrﬂ'*t;rz bizi)d is aggecli to mtl;}e() (8) 4
- Z XV= - ut OX -

5-1(39) éﬁaeeﬂfyﬁ&ﬁ s vRRer ) FEhOUE SR ST F s TABE dhgiAne 1

-46- cyclyy H%F?é/tlhaﬁep'Mir@éw}bién{a%ﬁlls?a‘?e PORbYed ﬂﬁnhlmohydr% hhkerr] 10

[err] -bis(2,2,2- tfichloroeth oxgar bonyl oxy) t ax en-9-one s treated in
t he sanéllnamrevaporhésd to b@dom t aqblee.t 1Theyestdudsanpihed2otgive dé englof 4rr |

- t 2 b I S

but oxy oo FERPPIT hPe2pYiedy 13 SRR A AR iy S 2

car bam7)y~ly[zﬂ|r imﬂ@q&%&ﬁ(yg—egexyd Iﬂ}hydmbdypTﬁ;ﬂiWsﬁx,y,]z- 5 [err], 20- epoxy-1
I[:irBr }vs( %{elzlgd]oi@eitgem r ?éxltfi'y)th-hOXXt%ﬂa Cerﬁne%ﬁ{ er 'leé@l Properties of the

NVR( CDC';JrSBﬁ.h a)re?h sate 24 (lbicds, thQ 3&11%( amaam fé f@%)o 72( 2Hm , 1.05-

1. 21(1H'm e o160 3Hs) , 1H 1.67(1H,s),
1. 71(3Hs), (3-2)To a solution of 314 mg of 4a -acetoxy-z a -benzoyloxy-13 a -[(2R,35)-3-

D NOURDMRWNRE

azide-3-cyclopropyl-2-hydroxypropionyloxyl-5 £ ,20-epoxy-1 8 -hydroxy-7 8,10 B -
bis(2,2,2-trichloroethoxycarbonyloxy)tax-11-en-9-one in 12 ml of methanol are added
157 mg of 10 % palladium-carbon and 305 ml of IN hydrochloric acid. The mixture
~ is subjected to catalytic hydrogenation at room temperature under atmospheric
pressure. After 1.5 hours, the catalyst is.removed by filtration.  The filtrate is
evaporated to remove the solvent. Diisopropylether is added to the residue, and the
- resulting solid materials are collected by filtration to give 289 mg of 4 « -acetoxy-2 a -
benzoyloxy-13 « -{(2R,3S)-3-amino-3-cyclopropyl-2-hydroxypropionyloxyl-5 8 ,20-epoxy-
1 8-hydroxy-7 8,10 8 -bis(2,2,2-trichloroethoxycarbonyloxy)tax-11-en-9-one
hydrochloride. '
Yield:91%

FAB-MS(m/z):1022(MH™ +2)
IR(nujol,cm'l):34l0,3140,1760,1740,1730,1710
-- NMR(DMSO-d, 8 ):0.20-0.27(1H,m), 0.56-0.59(2H,m), 0.64-0.68(1H,m), 1.03(3H,s),

1.07-1.10(1H,m), 1.13(3H,s), 1.72(3H,s), 1.84-1.92(1H,m), 1.99(3H,s), 2.21(1H,dd J=9,15Hz),
2.32-2.37(1H,m), 2.37(3H,s), 2.56-2.62(1H,m), 3.81(1H,d,J=7Hz), 4.08-4.15(3H,m),
4.44(1H,brdd,J=6,7Hz), 4.79(1H,d J=12Hz), 4.95(1H,d J=12Hz), 4.97(1H,d,]=12Hz),
5.03(1H,d,j=12Hz), 5.05(1H,d,j=10Hz), 5.11(1H,s), 5.48(1H,dd,J=7,11Hz), 5.52(1H,d,J=7Hz),



.89(3H,s), 2.14-2.38(2H,nm), 2.37(3Hs), 2.47-2.62(1H n), 2.66-2.76(1H m,
.28-3.40(1H, m, 3.45-3.59(1H nm, 3.89(1H,d, J=7Hz), 4.10-4.28(3HmM,
.32(1H,d, J=9Hz), 4.66-4.69(2HM), 4.864.98(1H m, 4.95(1H d, J=9Hz),

.10(1H, brs), 5.15(2Hbrs), 5.24(1H brs), 5.68(1H,d, J=7Hz), 6.03-6.28(3HM,
.72-6.86(1H, M, 7.31-7.41(5HM, 7.47-7.55(2HM, 7.57-7.66(1H m,

.11(2H, d, J=8Hz) . (9)4 a -Acetoxy-2 [err] -benzoyl oxy-13
[err] -{(2R, 3S)-3-tert-butoxycarbonyl am no-

2-[ (3S) - 3- benzyl oxycar bonyl am no- 3- car bggaoyl pr opi onyl oxyacet oxy] - 3-

eyl b gyt SROOM. Sl 1 S halt oAb s o LSES) ABariin e,

[err]-tri né 1s‘treated in ranner ‘as“desc

i N Exanploe(H, brd),J47014)j 8 28(8H:brsicet oxy-2 [err] - benzoyl oxy-13 [err]

-[ (2R 3S)-3-tert- lig;o;%car bonyl am no- 2- [ﬁ/’%S) - 3-am no- 3-

car bamoy| pr opi ony{4k§ 2B e8tEXN P 23PeRZQYIRHG IR ¢ KRB ek RBRY =35 ARRPPYb 2 poxy - 1

7 s d5d CRyarbks s[4 hanesul f onate.
A, (I SO SRIRIRRY opy 5 £ 20 BRI Ry Tl Ao BB %0, 1700
NVR( DVBBicHleraeHimxychriaryl 08 BodTleatiomne Bradidisttedtediinmthe Same mhaIBe2as m)
Y o3 1, detckein Exanigle W) & give A adblox)2 d-bansoylowy-13 &-{OR 36y Bhert.

1.62-1.
-47- 2. ' ; - : 8-6pdXy-1 3 -
T TN T B LR LR N R A L
4. 67( 1Hbydroxygog 2843 -bisd2 3@ trightproethioMyFarbanploxypxt1-epidgne.  The physical
5.05(1H. d. J=ZHz) ; 25. 07(:LH d. J=4Hz) . 5. 14(1H d J=2Hz) . 5. 4Z(1H d. J=7Hz),
5. o5( 1HPIOPFEGRE Gt th3 it fre e i o3 tett fheiaiifdund of Slamipls {1
7.87(1H brs), 8. 0@f7dh doliHohzaf 863.1HY 08 Mr -Sdetoxy-2 « -benzoyloxy- @021 385)-3-

(1) To a solution of 202 ng of [1(38) - 3- benzyl oXycar bonyl am no- 3-
. tert-butoxycarbonylamino-3-cyclopropyl-2-hydroxypropionyloxyl-5 8,20-epoxy-1 £ -

0oOUThWER

hydroxy-7 8,10 g8 -bis(2,2,2-trichloroethoxycarbonyloxy)tax-11-en-9-one in 40 ml of

- tetrahydrofuran are added 321 mg of benzyloxy acetic acid, a solution of 404 mg of 1,3-
dicyclohexylcarbodiimide in 10 ml of tetrahydrofuran and 9 mg of 4-
dimethylaminopyridine. = The reaction mixture is stirred at room temperature for 1.5
hours and condensed. The residﬁe is dissolved in diethylether, and insoluble
materials are removed by filtration.  The filtrate is washed, dried and evaporated to
remove the solvent. The residue is purified by silica gel frash column
chromatography (solvent; hexane:ethyl acetate=3:1) to give 650 mg of 4 « -acetoxy-2 a -
benzoyloxy-13 a -[(2R,35)-3-tert-butoxycarbonylamino-3-cyclopropyl-2-
benzyloxyacetoxypropionyloxy]-5 g ,20-epoxy-1 g -hydroxy-7 8,10 g -bis(2,2,2-
trichloroethoxycarbonyloxy)tax-11-en-9-one. '

Yield:67% .

ESI-MS(m/z):1292(M+Na*+2), 1290(M+Na*)

IR (nujol,cm1):3444,1760,1725

NMR(CDCly, 8 ):0.22-0.26(1H,m), 0.45-0.51(1H,m), 0.60-0.67(2H,m), 1.03-

1.11(1H,m), 1.19(3H,s), 1.26(3H,s), 1.33(9H,s), 1.70(1H,s), 1.85(3H,s), 2.02-2.11(1H ,m),
2.07(3H,J=1Hz), 2.29-2.34(2H,m), 2.39(3H,s), 2.65(1H,ddd J=14,9,7Hz),



car banoyl propi onyl oxy]acetic acid in 4 m of tetrahydrofuran are added
successively 90 m of triethylamne and 75 m of

i sopropyl oxycar bonyl chl ori de under argon atnosphere at -10[err]C. The
reaction mxture is stirred for 15 mnutes. To the mxture is added slowy
a solution of 4 a -acetoxy-2 a -benzoyl oxy-13 [err] -[(2R 3S)-3-tert-

but oxycar bonyl am no- 3- cycl opr opyl - 2- hydr oxypr opi onyl oxy) - 5,

[err], 20-epoxy-1, [err],7[err] ,10 [err] -trihydroxytax-11-en-9-one
obtained in Exanple 2 in 2 m of tetrahydaofuran The reaction mxture is

stirred e rated
agueous g%?tﬁgé)%[%?élszg%} 3&“2%% Z %Séﬁqqﬁj&?g& s extract ed
with ethyd. 3H¢H;cta,;ﬂ7HB),e4 Sﬁ(ﬂHai;I-llf-&) vmsoteﬂ d rutlzeti) atrw(mamrm(ﬂq d 12

t he sol vent The_resi due IS§BUI‘I col unm chr omat ogr ap y
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- acet oxy I
tert-but o%y(gg%%%?*%% ho’-S gdﬁ’%%#%hb %2%?@%@5%}12 { ?arln5 SLHm), 6.26(1H,s),
C gr banoy| 73Bpi40(BH, m@y%emwll—smzmmman?mm 8RBy dIEROHz). I
oropert1es of t he SPRRASSIERGN G023 MAORL 2C RIS « ThTeIpITHRR SRR o
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“U(2R BS)teIéf liuetﬁcycga}[ag@égﬁﬁ%ﬁcﬁkﬁﬁoﬁﬂ@ b@%ﬂ%&é%x}ﬁr&;ﬁ&ﬁ}loxy] 58 ,20-
3- [ (3S) - Zpoapdyf yyeaxhddyl BAthis22,2 it otk topytoeyiet Uxerd-9ne in 9
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Exanpl e mmé%eatﬁoﬂlm&tﬂreals ORI 2 catalyi ORPE DA N0 At k66 temperature
-((2R,39) -3-tert-but oxycarbonyl am no-2-1(3S) - 3-am no- 3-

car bamylmlmphwe pressyre HrAzhowrso pyAﬁﬁbmmwaw; remjowed by filtration,
et nanee it SHErEe s ErRRbiated o 1Y e BPUERED MR ediRds isdBved im ety

-48- are atcbtatéamhaa witle $eiref dtibe aﬁara@@pafht@d texanph e ﬂ4é 8blvent. The
Exanpl e 6 (1) A solution of 2.Q7 g of ethy

(2R 39) - JeEgue e@paﬁﬁﬁdé:ﬁ%lpqageéétaékfe&rmarshramamgrzphydswypt, disxenaethidnd
213 Mg OfcDMEd-BLN Bk 73 HlUGPF ULORR, IHdnddmofl-18T, JORURIA. L. of | uxed

under heatlng els a ropw se a solu 6 g of
p- ani sal dndnqxj&:di-bmtyhg/rhameBﬁyclbprci}@*l-rzl-hyﬂroxyacetoxyproptonyloxy] -5 B ,20-epoxy-1 3 -
hydroxy-7 8,10 8 -bis(2,2 2-tr1chloroethoxycarbonyloxy)’cax-11-en-9 one.

Yield:63%
ESI-MS(m/z):1202(M+Na* +2), 1200(M+Na™)

IR(nujol,cm™1):3445,1756,1725
NMR(CDClg, & ):0.22-0.29(1H,m), 0.47-0.53(1H,m), 0.63-0.67(2H,m), 1.02-

1.12(1H,m), 1.23(3H,s), 1.25(3H,s), 1.34(9H,s), 1.72(1H,s), 1.85(3H,s), 2.02-2.11(1H,m),
2.06(3H,d,J=1Hz), 2.27-2.36(2H,m), 2.39(3H,s), 2.45(1H,brt,J=6Hz),
2.64(1H,ddd,]=7,10,14Hz), 3.59(1H,dt,J=3,10Hz), 3.92(1H,d,]=7Hz), 4.17(1H,d,J=9Hz),
4.32(1H,dd,J=3,18Hz), 4.35(1H,d,J=9Hz), 4.41(1H,dd,]=5,18Hz), 4.60(1H,d,]=12Hz),
4.75(1H,d,J=12Hz), 4.79(1H,d,]=12), 4.91(1H,d,J=10Hz), 4.92(1H,d,J=12Hz),

4.99(1H brd,J=10Hz), 5.22(1H,d,J=2Hz), 5.58(1H,dd,J=7,11Hz), 5.71(1H,d J=7Hz), 6.13-
6.20(1H,m), 6.26(1H,s), 7.51(2H,t,J=8Hz), 7.63(1H,tt,J=2,8Hz), 8.10(2H,brdd,J=1,9Hz).



.toluene for 20 mnutes. The reaction mxture is evaporated to renove the
generated nethanol. The m xture is stirred under heating for 1.5 hours and
cooled. After the reaction mxture is condensed under reduced pressure,
ethyl acetate and water are added to the residue. The ethyl acetate |ayer

I s obtained byseparation. The aqueous |layer is extracted with ethyl
~acetate. The extract is washed with water and brine, dried and condensed
under reduced pressure. The residue is purified by silica gel columm
chromat ography (solvent; toluene:ethyl -agetate=40:1) to give 1.572 g of

ethyl (4S, 5R) - 3- t @7 ToiIANER PGB Yhg 8f4é-£@%&$3§%2/9h€émb}r$§g°%%gg%-3_

oxazol i di necar boxyl ate (diastereoneric m xt
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1. 30( 3Htetrah37<&tz3furah 5:&(amded)31 Iﬁg 68(35)1-3@!13!3 ToSiabordlBAGBS) .

4. 24( 1H, 25( 1H, J=2Hz), .6.32( 1H,
6. 902 2H Cgfbajn% °mF( ﬁ%f‘g%ﬁd'ﬂs ‘H>Z§)1%éwclgﬁexcharbodnml@qyrr@ (ahogtsa% mg ohd-of

881 ny QfimRRk |arr(1ﬂ Ir% t e‘i‘ﬁé B RIRCALRARY ks ghr('dd at ro&rjn mperature for 4

nmet hoxyphenyl’) - 4-cy c | - 5- oxazolldlnecar oxy ate BFEORET (Y
m xt ur e)"tquns EBdrﬁondf-’nm ha'ﬁb¢ residuel isedisshlopdvits etheyl sottutei ami fsofdblé g of

St rrod "R S EeRR R et Hhe Hiiries vithe ddtiadandeanmratacito
evapor atresiona e slbwb.liﬁed THEESIIR s Dur By 1Fh h@;?é?khréxﬂﬁtdggéﬁy ‘?chggve 51

di ssolved in chloroform The pH of "t he sol’ution 1s adj ust
-49- Wi mg 0H4 7-psRiPBCR I obenzoxkaXr-134f ﬁ@R,%Sat&-mt-bdmmytarb@mmami&mm(sshe-

extract y dri.ed and evaparated to renove the

ol vent t L %1?%2&?8%4\)&3]1@%& 1S a;}xgrﬁgylpropmnyl%xyacetonp C] £
cyclopropylpropionyloxy}-5 8 ,20-epoxy-1 8 -hydroxy-7 8,10 8 -bis(2,2,2-
trichloroethoxycarbonyloxy)tax-11-en-9-one.

Yield:76%

"ESI-MS(m/z, ammonium acetate):1445(M+NH4++2)

IR(nujol,em™1):3363,1757,1723
NMR(CDCl, 6 ):0.17-0.23(1H,m), 0.49-0.53(1H,m), 0.62-0.69(2H,m), 1.10-

1.18(1H,m), 1.18(3H,s), 1.23(3H,s), 1.33(9H,s), 1.72(1H,s), 1.84(3H,s), 2.03(3H,s), 2.03-
2.06(1H,m), 2.29-2.32(2H,m), 2.37(3H,s), 2.62(1H,ddd J=7,10,14Hz), 2.72(1H,dd,]=5,17Hz),
3.31(1H,dd J=4,17Hz), 3.53(1H,dt,]=3,9Hz), 3.90(1H,d,]=7Hz), 4.16(1H,d,]=8Hz),
4.34(1H,d J=7Hz), 4.59(1H,d,]=12Hz), 4.68(1H,d,J=16Hz), 4.69-4.73(1 H,m),
4.75(1H,d,J=12Hz), 4.78(1H,d,}=12Hz), 4.90(1H,d J=12Hz), 4.92(1H,d,]=16Hz),
4.97(1H,brd,J=9Hz), 5.13(1H,br), 5.14(1H,d,]=12Hz), 5.16(1 H,d,J=12Hz),
5.55(1H,dd,J=10,7Hz), 5.70(1H,d,]=1 OHz), 6.02(1H,brs), 6.11-6.21(2H,m), 6.24(1H,s),
6.54(1H,brs), 6.60-6.63(1H,m), 7.35-7.38(5H,m), 7.50(2H,t,]=8Hz), 7.63(1 H,tt;]=7,2Hz),
8.10(2H,brd,J=7Hz). |

(8)4 a -Acetoxy-2 « -benzoyloxy-13 « -((2R,3S)-3-tert-butoxycarbonylamino-
2-[(35)-3-benzyloxycarbonylamino-3-carbamoylpropionyloxyacetoxy]-3-



(4S, 5R)-3-tert-but oxycarbonyl - 2- (4- met hoxyphenyl ) - 4-cycl opr opyl -

* oxazol i di necar boxylic acid. Yi el d: 97% The physical properties of the
mai n i somer are only shown. ESI - M5(m z) : 386( M+Na)
| R(neat,cnferr]): 3200, 1754, 1702, 1669 NVR(CDCl [err][err]

):0.37-0.46(1H, M, 0.51-0.76(3HM, 1.09-1.21(1H m, 1.38(9Hs),

3. 71(1H, dd, J=2, 9Hz), 3. 82(3H, s), 4.40(1H, broads), 4.64(1H, d, J=2Hz),
6.34(1H,s), 6.90(2H, dt,J=2,9Hz), 7.44(2H, dt,J=2,9Hz). (3)To a
solution of 722 ny of (4S 5R) 3-tert- bug@xycar bonyl 2-(4-

th h I b 23 m of
ol uens A EPERIdarF RERarS B AR enak N Boe A e B8 o |
A (NN ‘i‘hﬂﬁbpdétﬁaki&)rﬁb’ﬁylékﬁﬁaﬁmﬂeﬂé%ﬁe & ©éatdd [ kKd a6RE foym?e{xeasr &escnbed
- benzoyl oxy-5[err]” , 20- €poxy-1 [err] ,13 [err] -dihydroxy-7 [err], 10[err]

- bi s(2im Example A6 oemmz b@gwe(ﬁy)acst@xyi erbegzeyﬂ@xmwramﬁmﬁiﬁemt-ur e.
The m xture is stlrred | e materials are renoved
by fil tﬁ”é‘f?’gﬁ: Wl?Wtratgg sg%eg'nz ?o{}%gf gla{}ﬁfr}leo Uuced pressure. The
resi due chfbaphdylprapsloRylosiadetakydetc opioRy ey BB BY2(-8 03,7 8,10 8-
hexane: et hyl a}t:fétcggeb%l 13’ to g?}?ey‘f ?gp%@(ﬁgg%/?elg cr/?y 4 PJJ*’}’;CEt ogy f
[err] E@h!@&ﬂxdk%xﬂ?{l'@r‘ﬂ}e [ (4S, 5R)-3-tert- butoxycarbonyl (2S) - (4-
met hoxyphenyl ) cIo | oxazol i di n-5-yl carbonyl oxy] -
[err], 20- epofﬁBN{% 'Z")i [err] ,10 [err]
-bIS(2 2, 2- tr|chIoroethoxycarbonyloxy)tax 11-en-9-one and 4 a -acetoxy-2 a
- benzoyl oxyiRGdjel, ein~1):3400,1700

-[(4S,5R) - 3-tert-but oxycar bonyl - (2R) - é4 met hoxyphenyl ) - 4-
cycl opr opyl oRBABAEBICHs B W0t PB4 o0y 45-0[55(11']1,111)2058W<%(2H,I{1br1rq5- hydr oxy- 7
[err] ,10 [err] -bis(2,2,2- trichloroethoxycarbonyl oxy)tax-11 -en-9-one.
m p. . 158.28(THm)1 1[18(3H.9), 1. 16(3H,s)EBB3 OB s0 1.52-1 ZBEIHeNHL 67 (TEH],s), 1.71(3H,s),

ROl ob ool Y, b B lR), ek Y2 e20m,m), 2.66-276(11,m), 3.28-3.40(1,m),
3.45-3.59(1H,m), 3.89(1H,d,]=7Hz), 4.10-4.28(3H,m), 4.32(1H,d J=9Hz), 4.66-4.69(2H,m),
4.86-4.98(1H,m), 4.95(1H,d,J=9Hz), 5.10(1H,brs), 5.15(2H,brs), 5.24(1H,brs),
5.68(1H,d,J=7Hz), 6.03-6.28(3H,m), 6.72-6.86(1H,m), 7.31-7.41(5H,m), 7.47-7.55(2H,m),
7.57-7.66(1H,m), 8.11(2H,d,J=8Hz). |

(9)4 a -Acetoxy-2 a -benzoyloxy-13 a -{(2R,3S)-3-tert-butoxycarbonylamino-
2-[(3S)-3-benzyloxycarbonylamino-3-carbamoylpropionyloxyacetoxyl-3-
cyclopropylpropionyloxy}-5 8 ,20-epoxy-1 8,7 8,10 B -trihydroxytax-11-en-9-one is
treated in the same manner as described in Example 1(14) to give 4 « -acetoxy-2 « -
benzoyloxy-13 « -{(2R,35)-3-tert-butoxycarbonylamino-2-[(35)-3-amino-3-
carbamoylpropionyloxyacetoxyl-3-cyclopropylpropionyloxy}-5 8 ,20-epoxy-1 8,7 8,10 8-

trihydroxytax-11-en-9-one methanesulfonate.

FAB-MS(m/z):944(M+H™)

IR(nujol,cm™1):3400,1740,1700

N MR(DMSO-dé, 8 ):0.09-0.19(1H,m), 0.31-0.41(1H,m), 0.47-0.59(2H,m), 0.95-

1.10(1H,m), 1.02(3H,s), 1.03(3H,s), 1.35(9H,s), 1.54(3H,s), 1.62-1.72(1H,m), 1.79(3H,s), 2.17-



- 50- NVR(CDCl [err][err] ):0.38-0.46(1H m, 0.54-0.90(4H m,
-1.21(3H,s), 1.29(3H,s), 1.37(9H,s), 1.72(1H,s), 1.87(3H,s),
.03-2.13(1H, M, 2.09(3H,d, J=1Hz), 2.24-2.38(2H7), 2.33(3H,s),
.63-2.72(1H, M, 3.78(1H,dd, J=2,9Hz), 3.85(3Hs), 3.96(1H,d, J=7Hz),
.18(1H, d, J=9Hz), 4.34(1H,d, J=9Hz), 4.61 (IH,d, J=12Hz), 4.73(1H, d, J=2Hz),
.78(2H,s), 4.91(1H,d,J=12Hz), 4.97-5.02(1H,m, 5.61(1H dd, J=7, 11Hz),
.71(1H,d, J=7Hz), 6.25- 6.32(1H,m, 6.28(1H,s), 6.37(1lH s),

.95(2Hdt J=2, 9Hz), 7.48(2H, m, 7. 53(2H ZJ =2,9Hz), 7.62(1H tt,J=1, 7THz),
.07(2H, ddJ

B O o S e 375 Y S R - 7). 98 Mgkl At 1496 i
NN%(C??EB § %@H, !’;J(:%HHBS%BZQ .1 g%ﬂmh qagg% 98§&<1456wf%91,§,?-ﬁ E gf{sgﬁ
L 11-2. 28 m&HﬂI—wm 050381, & 7Hz), 2028 B8] =3Hz)25 3501 L, 62 L)) , 3. 79( 3H, s)

50 111 SRR 1 s St psaital P ket Sl sl B i)

. 89( 1H, ﬁis;i(-f.ﬁg-g 8.03(A1a gﬁg (gb (1H, dd, J=7, 11Hz), 5.66(1H, d, J= 7Hz)
.97(1H,m, 6.10(1IH s), iH s), 7(2H, dt J=2, 9Hz) , 7. 26( 2Hdt J=2, 9Hz) ,

. 49(2Hm, 763(1lﬁm91_ﬁ7Hz) 806(2HdtJ17Hz : (4)To a

solution of 52.9 err S, 5R 3-
tert-but oxycarbon;;?) %lﬁ?ﬂoﬁ?@?ﬁ?@f’f“ﬁﬁ%ﬁﬁﬁ% ‘f‘%&’é& J’\H“%%S yl c;rbony
| oxy] -5 d@bétho I%ﬁopmybay]e{ceﬁe heid iyt #X of feth@iydrofuh@n[£6 klded successwely 90
-bis(2, 2, trlchl or oet hoxycar bonyl oxy)tax-11 -en-9-one in 2.1 m of
met hano|mﬂ9f sdeldylangengnd S gl off lmmlqwmbommlmﬁpé%egm room
| Srper Al ks P AP CTh reldoh ol SOMAGTREAIMISLLO" 33 QU S,

er the reaction mxture IS evapora uced pressure 1o renove

et hanol mixtbe lis @Mdastl@wl}amdolmbur@ﬁed -G PLSa sﬁnubylonyqfs oSOARIBB)ByEEERgEN
carbonate is added to the residue. mxture is siflrre The resul ting
et hyl ac@tafﬁcarhyw amdnQrRSIPPRPP Y- %vav FOXYRACRIONHIOXY ItF iPeth-eRSRIE RsB A AfBler

reduced py Xa rﬁ"é‘?ﬁ fl‘r'@ldcﬂee&btgﬁe?ﬁ%{aﬂf\)/l%ez M el |cﬁ‘¥?& ﬁuref@aﬂgr aphy

(sol vent acet at e=2: to gi
reactmn mixture is stirred at -10-0°C for 7 hours. To the mixture is added saturated

cCouThhrNNE

~NOR~rPPWNRE

aqueous solution of sodium hydrogen carbonate, and the mixture is extracted with
ethyl acetate. The extract is washed, dried and evaporated to remove the solvent.
The residue is purified by silica gel column chromatography (solvent; hexane:ethyl
acetate:ethanol=15:15:1) to give 73 mg of 4 « -acetoxy-2 « -benzoyloxy-13 « -{(2R,35)-3-
tert-butoxycarbonylamino-2-[(3S)-3-benzyloxycarbonylamino-3- |
carbamoylpropionyloxyacetoxy]-3-cyclopropylpropionyloxy}-5 8 ,20-epoxy-1 8,7 8,10 8 -
trihydroxytax-11-en-9-one. The physical properties of the product are the same as
those of the compound of Example 4(8).

(2)4 « -Acetoxy-2 « -benzoyloxy-13 « -{(2R,35)-3-tert-butoxycarbonylamino-
3-[(35)-3-benzyloxycarbonylamino-3-carbamoylpropionyloxyacetoxyl]-3-
cyclopropylpropionyloxy}-5 8 ,20-epoxy-1 8,7 8,10 8 -trihydroxytax-11-en-9-one is
treated in the same manner as described in Example 1(14) to give 4 a -acetoxy-2 a -
benzoyloxy-13 « -{(2R,35)-3-tert-butoxycarbonylamino-2-[(35)-3-amino-3-
carbamoylpropionyloxyacetoxy]-3-cyclopropylpropionyloxy}-5 g ,20-epoxy-1 8,7 8,10 B -

trihydroxytax-11-en-9-one methanesulfonate.  The physical properties of the product



-51- acetoxy-2 [err] -benzoyl oxy-13 [err]

= [Y 2R, 3S)-3-tert-but oxycarbonyl am no- 3-cycl opr opyl - 2-
- hydr oxypropi onyl oxy] -5 [err], 20-epoxy-1 [err] -hydroxy-7 [err] ,10 [err]
= -bis(2,2,2- trichloroethoxycarbonyl oxy)tax-11-en-9-one. The physi cal
properties of the product are the sane as those of the conmpound of Exanple
1(11). Yield: 64% (5)4 a -Acetoxy-2 a -benzoyl oxy-13
[err] -[(2R,3S)-3-tert-butoxycarbonyl am no-
3-cycl opropyl - 2- hydr oxypr opi onyl oxy] -5 [.ggr] , 20-epoxy-1 [err] -hydroxy-7

[err] , 1Q,) Bd Lambias Qﬁos%,&%%g{ﬂﬁ@%ﬁﬁ%&ﬁg&%@y | oxy) t ax- 11- en-9-one and

[ (3S) - 3- benzyl oxycar bonyl am no- oxycar pr opi onyl oxyl acetic acid
are treated in theEzamplenénner as described in Exanple 1(12)-(14) to give 4

a -acetoxy-2 a -benzaoyl oxy-13 [err] -{(2R.3S)-3-tert-

but oxycar bonyl ani néV& {qlggynng%rﬁ?}gpfgetgyh rhereReBEl-3risitoxyacet oxy] - 3-
cydoprop I = D[ 5 hd[ABN Hlng [err] -
-trihydr ?ﬁ%&daﬁ%ﬂé@%‘ﬁ% l‘r%{rhg@gi fongtagei.d zﬂ?ﬁed\%éilgfégllmb‘%g erties of the
product aohienkeulfomatedin 125askobHfoltbme tsorefluxed voideEheatphg 1(To4he mixture is
Exanmple 7

_ 1).Et hyl ) . :
(4S, 5R) - 3dded FF%WW%‘?(IB%HS}&%”@E HRABieIrwefimethylacsiy dpgoml of
5- oxazol itghfagedopos vhilges di ThE QERUTA etk syé\ﬁ))ﬂoemaifa eemiove BRANgIRrfibd)

is purified by colum chromatography to give et
(4S, 5R) - 3nethanobut dhecaixiore is-stirtefl under heating for 1.5 hours and cooled.  After the

yar ox] ddeion Ao AEPSRIers e BERRE rt S BGRRY AhfE ol g Pt

(4S, 5R) - 3dded to the residue. The ethyl acetate la?rer is obtained by separation. The

but oxycar bonyl - 2- (4- met hoxyphenyl ) - 4- cycl opr opyl - 5- oxazol i di necar boxyl at e
in a nix@qureows layer if exgraciast withethemsetaie-ni The exireehis washediwitly waterand
stirred at.ro e ' e s j .01 kS o
A iy e S
sol ut i on gef cdlhenrt ehrainetograsityh(dol vares tilaensethyl asttatb=4H0:1ptd Zivei LI721of

hydrochl ori ¢ acid under-ice-copoling. ,After the mxture is exjracted with
ethyl ac éfl'é}ﬁé‘l 'tsﬁéa‘etﬁ’ftrl?%tpxl’?TR%@H%d(M%ﬁHi@PY%@’GI%BP¥ 7éporated to
renmove t ' V@i dstedBothelic tdIudE) - 3-tert - but oxycar bonyl - 2- (4-
met hoxypﬁgﬁy §qi§-g%%g§%?%ep@%s5€rggaze?ﬂci di n’élc‘g? boxylic acid quantitatively.
ESI - M5( M z) : 3861Hf58F | +Na)

The physical properties of the main isomer are only shown.
ESI-MS(m/2):392(M " H)

IR(neat,cm1):1750,1703
NMR(CDCls, § ):0.34-0.42(1H,m), 0.51-0.73(3H,m), 1.10-1.22(1H,m),

1.30(3H,t,J=7Hz), 1.58(SH,s), 3.63(1H,dd,]=2,9Hz), 3.82(3H,s), 4.24(1H,q,J=7H2),
4.25(1H,q,J=7Hz), 4.60(1H,d,J=2Hz), 6.32(1H,s), 6.90(2H,dt,J=2,9Hz), 7 45(2H,dt,J=2,9Hz).
(2)To a solution of 881 mg of ethyl (45,5R)-3-tert-butoxycarbonyl-2-(4-
methoxyphenyl)-4-cyclopropyl-5-oxazolidinecarboxylate (diastereomeric mixture) in 16
ml of methanol is added dropwise a solution of 64.7 mg of lithium hydroxide in 8 ml
of water under cooling, and the mixture is stirred at room temperature for 1 hour.
After the reaction mixture is evaporated under reduced pressure to remove methanol,

the residue is dissolved in chloroform. The pH of the solution is adjusted to pH 2



-52- | R(neat,cnferr]): 3080, 1755, 1702 NVR(CDCl [err], [err]
“):0.37-0.46(1H, M, 0.52-0.77(3H m, 1.11-1.23(1H nm, 1.38(9Hs), 3.71

(1H, brd), 3.82(3H,s), 4.65(1Hd, J=2Hz), 6.34(1H,s),; 6.88-6.93(2HmM,
7.42-7.47(2-H m. (2) To a solution of 980 ng of
(4S,5R)-3-tert-but oxycarbonyl - 2-(4-

- met hoxyphenyl ) - 4- cycl opr opyl - 5- oxazol i di necarboxylic acid and 1.15 g of 4 a
-acetoxy-2 a -benzoyl oxy-5 [err], 20-epoxy-1 [err], 13 [err] -dihydroxy-7
[err] -triethylsilyloxy-10 [err] -(2,2.4

trlchloroeth ar.bonyl oxy).t.ax en-9- d
594 g ofitlyl @?@R&?&?ﬁ%ﬁ? %%)151! i r#%? %xaacﬁ%wuﬂ @& lg;fm%‘n éa%‘lﬁgagcp?/grl ?ﬁ%‘f
m Xt ure &y %fr!r{ert%ﬁc@tdrfé@ dnd &Fapbriredrto reirmel uhblsalmit&blga{ré 762 tg efroved by
filtration. The filtrate is evaporated under reduced pressure to renove

t he sol (é$6R)- Silfertfmaoxwlrmrylﬂs(%@Qﬂwwphﬂylé'éeq}’&%@r@ﬁﬂl‘i % hydr ochl ori c
acid, and th]é m xt rells étracted with ethyl acetate twice. The extract is
washed \WeROLINERAT 8ﬁyéﬁ]ﬁcé us sol ution of sodi um hydrogen carbonate and
brine, driedygfd.govgporated to renove the solvent. The residue is purified
by silica gel colum chromatography (solvent; hexane:ethyl acetate=2:1) to
gi ve 1. GEhegplyysical pseparties oftheapam 1s9mer Al QB EhEHR- 13 [err]

-[ (4S, 5R) - 3-t

but oxycar bon&y%%‘{m)f%s&((vg#enyl ) - 4-cycl opr opyl oxazol i di n- 5-yl car bonyl oxyl

-5 , 20- -t t hyl sil yl 10
- ( 2[ gr r2] tri cﬁﬁgl?ec%‘t H‘bﬁg‘{éigbt}g %//?}% gx[ (irlr] en- E)I gneyqzian%/l '?)z;%/l vel £/er "l

m p.:>130[ er Nﬁ?ﬂ ,m), o 51-0. 7d€§IhMS(1 1mH2). zﬂiﬁﬁﬁMms@Hij[ err])
IR(nul ol ,cnferr] ): 17 0 1460 13 MR(CDCl1[err], [err]

| 0,58 S A Bt B B A D i )
1.86-1. %75(0121—1&,]—29312),(7@4(21&,3‘5]1—2;%)12) 2.23-2.36(2H, m, 2.31 (3H5s),
4 17( 11, d, J=bHo) | CHTOREPIIRRR 2B7g) MR SR B0 LN )-art),
4. 80( 2H,fd thoktypRéryD-4.c)cRipFopyl B-dkizblidihetartidiylic Gcitlinlds 1 loF tolheRd(akk) S)
added 495 mg of dicyclohexylcarbodiimide, 93 mg of 4-(N,N-dimethylamino)pyridine
and 1.345 g of 4 a -acetoxy-2 @ -benioyloxy—S B 20-epoxy-1 8,13 a -dihydroxy-7 8,10 8 -
bis(2,2,2-trich1oroethoxycarbonyloxy)tax-ll-en-9-oné atroom temperature. The
mixture is stirred at 80 C for 2 hours. Insoluble materials are removed by filtration.
The filtrate is condensed under reduced pressure. The residue is purified by silica gel
column chromatography (solvent; hexane:ethyl acetate=3:1) to give 1.713 g (92%yield)
of 4 a -acetoxy-2 a -benzoyloxy-13 « -[(45,5R)-3-tert-butoxycarbonyl-(25)-(4-
methoxyphenyl)-4-cyclopropyloxazolidin—S-ylcarbonyloxy]-5 B .20-epoxy-1 B -hydroxy-7
8,10 B -bis(2,2,2-trichloroethoxycarbonyloxy)tax-11-en-9-one and 4 « -acetoxy-2 « -
benzoyloxy-13 « -[(4S,5R)-3-tert-butoxycarbonyl-(2R)-(4-methoxyphenyl)-4-
cyclopropyloxazolidin-5-ylcarbonyloxy]-5 8 ,20-epoxy-1 g -hydroxy-7 8,10 8 -bis(2,2,2-
trichloroethoxycarbonyloxy)tax-11-en-9-one.
m.p.:158.8-165.1C
ESI-MS(m/z):1258(M+NH,)

IR (nujol,cm™):3488,1761,1729,1704



6.38(1H,s), 6.92-6.98(2H, M), 7.44-7.56(4H n), 7.57-7.64(1H ),

‘803810(2H m . (3)To a solution of 40 ng of 4 [err]
-acetoxy-2 [err] -benzoyl oxy-13 a -[(4S, 5R)- 3-
-B53-

tert - but oxycarbonyl - 2- (4- met hoxyphenyl ) - 4- cycl opr opyl oxazol i di n- 5-yl car bony
| oxy]-5 [err] ,20-epoxy-1 [err] -hydroxy-7 [err] -triethylsilyloxy-10
[err] -(2,2,2- trichloroethoxycarbonyl oxy)tax-11-en-9-one in 1 m of

nmet hanol is added 14 ng of p- toluenessg-fonic acid rmnohydrate at room

tenperature.y t I hour s.
Thgﬁ 14 ny otl\;fp&tjg@I lr?fa)g)u ?8%{54&%@%@%83% rgtggPQF(g é g%ﬁgsr)eto. The

m xture r for . Iyt action

it ur o1 PLH A REaRE S RRTAETR ISRy B oS0l ?H@%@?%ﬁsﬁrﬂ@ addi ng
et hyl aE@B@H—Bs)aBGBWMIHIIﬁ)J m(lm,wal ]&QJ9H2J) msojH,%mt%mm,nqwmm carbonate -
t her et o. ract is evapor at ed to renove

the sol %ﬁ@H d'I‘ﬁ%HZ)r é#@%drlﬁlda} ﬁfﬁlgéi SJ—HH%P #Z%@H S gne gPRERS.

I t 2
BenzoyFSMIT AP koPSRAERY, Blelf B ol i P o/, 63581 010 2 @
Cép Ihogr 652“&-2&)/&28&}?5)0&%61}1,@)@ PS(?HMI;%% 92&9,§ptﬁ(b yHi'lmL é)f?KZH,lﬁ{ﬂ e:l,QI]éIz),

- di r - r 3 - ri or oet hoxycar bonyl ox ax-11-en-9-one.
Yi elé 68@"(1}9 ts::E'#ﬁ}) é%%éé‘drﬁ%(@%w y deco?/rposed)y y

ES| - MS( z) : Q65(ar1dadtl err]) , 963, 948(Merr] +H)

| R(neat, cnferr]): 3520, 1720, 1250 NVR(CDCl [err], [err]

): 0. 22- 0. 31(BH-MSMU211288®B(NH) , 0. 60-0. 69(2HT, 1.20- 1.28(1H m),
1.18(3H,s), 1.28(3H,s), 1.32(9Hs), 1.70(4H,s), 1.83-1.95(1H, n),

1. 95(3H, d, J= jolzc,gsl();ggbgl;aﬁslu@wgg 30-2. 35(2H, m), 2.37(3Hs),
2.50- 2. 64( 1H, 33(1H ),  3.33(1H, d, J=6Hz), 3.77(1Hd, J=7THz),

4.18(1H, d, JHQM’R(CEC (?Mﬂztr@ﬂllﬂ),m)41515666(1&&207@;926}7%1![415631{&)2'42)
4.88(1H brd), 4.89(1H d,J=12Hz). 4.97(1H brd),

1.23(3H,9), 1 24(9H,s) 1.52(3H,s), 1.67(1H,s), 1.82(3H,s), 2.11-2.23(1H,m), 2.27-2.36(2H,m),
2.28(3H,s), 2.55-2.64(1H,m), 3.79(3H,s), 3.84(1H,dd,J=3,11Hz), 4.11(1H,d,]=8Hz),
4.13(1H,d,J=7Hz), 4.32(1H,d,]=8Hz), 4.50(1H,d J=3Hz), 4.59(1H,d J=12Hz),
4.75(1H,d,J=12Hz), 4.80(1H,d,}=12Hz), 4.89(1H,d,J=12Hz), 4.91-4.96(1H,m),
5.10(1H,dd,J=7,11Hz), 5.66(1H.,d,]=7Hz), 5.97(1H,m), 6.10(1H,s), 6.12(1H,s),
6.87(2H,dt,J=2,9Hz), 7.26(2H,dt,]=2,9Hz), 7.49(2H,m), 7.63(1H,t,]=1,7Hz),
8.06(2H,dt,J=1,7Hz).

(4)To a solution of 52.9 mg of 4 « -acetoxy-2 « -benzoyloxy-13 « -[(45,5R)-3-
tert-butoxycarbonyl-2-(4-methoxyphenyl)-4-cyclopropyloxazolidin-5-ylcarbonyloxyl-5
B ,20-epoxy-1 8 -hydroxy-7 8,10 8 -bis(2,2,2-trichloroethoxycarbonyloxy)tax-11-en-9-one
in 2.1 ml of methanol is added 8.6 mg of p-toluenesulfonic acid monohydrate at
room temperature. The mixture is stirred at room temperature for 23 hours.  After
the reaction mixture is evaporated under reduced pressure to remove methanol, ethyl
acetate, and saturated aqueous solution of sodium hydrogen carbonate is added to the
residue. The mixture is stirred. The resulting ethyl acetate layer is washed with
water and brine, dried, condensed under reduced pressure and purified by preparative

thin layer chromatography (solvent; hexane:ethyl acetate=2:1) to give 30.7 mg of 4 @ -



5.70(1H,d, J=7Hz), 6.17(1Hs), 6.18(1H brt), 7.47-7.54(2H m,
7.59-7.65(1H, M, 8.08- 8.13(2H, M. (4) To a solution of 20 ngy
of 4 a -acetoxy-2 a -benzoyl oxy-13 [err] -[(2R, 3S)-3-

- tert-butoxycarbonyl am no- 3- cycl opropyl - 2- hydr oxypr opi onyl oxy] -5

[err], 20-epoxy-1 [err] ,7 [err] - dihydroxy-10 [err]

-(2,2,2-trichl oroethoxycarbonyl oxy)tax-11-en-9-one and 7.5 ng of [(3S)-3-
benzyl oxycar bonyl| am no- 3- car banoyl pr opi onyl oxy] acetic acid in 1.5 m of
-54- dichl oronet hane are added 5.0 ng otsdi cycl ohexyl carbodiim de and 1.3

mg of di {Eg%@%g-?’%—%gﬂgc%?@-%9r—'R?ﬁ,sgf-g-'tgﬁgdt%ca?ﬂ%ﬂ%éhhﬁ-ﬁ-gﬁlg%%ﬁ%@- under

| ce-cool and at” room tenperature sol ubl e

mat er i al hyaréxypropioagldnyldsig 2o-epoonl g -Rydmxythe,10id-bisf2,22¢ s condensed under
reduced pressure; the residue is_extracted with ethyl acetate by adding

ethyl acdtighloresthoryraepidenytayli-erirene c Abe PhYRCRROPeTties fdheiodust
vashed Wi Dyaalih@LethRAAUEIHE cSAPBLhATexabile Uiy dr ogen car bonat e-and

brine, drie evaporated to renove the solvent. The residue is purified
by thin |ayer Yedlded& ogr aphy (sol vent; hexane: ethyl acetate=1:4) to give 13

ng of 4 [err] -acetqQxy- err]. -benzoyl oxys13 I - R.3S5)-3-tert- |
but oxycar bonyl ani n§¥%2 ['%‘ﬁ%)’?‘?}zlﬁ’égﬁﬁ%ﬁ é?'(%ﬁﬁ&élgﬁigﬁa'-té’&‘zt’utox;carbonylammo'
car banoy! | i ' % bi -
[orr], 20-0800 -?t*elf%‘]"?aﬁ%’@?‘ééf?‘??ﬁé?%%’? 82%‘?‘5”&‘9?6? YaRN-78.10p-bis222

- (2, 2, 2- trichlorestbexynaxyenyloxyiydxoklysn-2xone and [GShardenzyloxycarbpay hnines3-

m - >LgLer LCLsl o v JSCOmessal 1 ar reald B Tafl HARRLMAUL NS

| R( neat EME
NVR( CDA mafﬂflé @(12)-X14) +d Bivie L8 (alkbkoXy-2 P-tehzOylo&{-1BlLaH(QRBHB=fert£0( 2HM) ,

1.15- 1.20(IH m, 1.16(3H,s), 1.24(3Hs), 1.30(9Hs), 1.69(4Hs),

1.83-1. 9W%mgb@ymw-g(pg—&amino—&e oxycarbonylpropionyloxyacetoxy]-3-
cydlopropylpropionyloxy}-5 8 ,20-epoxy-1 8,7 8,10 B -trihydroxytax-11-en-9-one
methanesulfonate. The physical properties of the product are the same as those of
the compound of Example 1(14).

Example 7

(1)Ethyl (45,5R)-3-tert-butoxycarbonyl-2-(4-methoxyphenyl)-4-cyclopropyl-
5-oxazolidinecarboxylate (diastereomeric mixture) obtained in Example 6(1) is.purified
by column chromatography to give ethyl (4S,5R)-3-tert-butoxycarbonyl-2-(4-
methoxyphenyl)-4-cyclopropyl-5-oxazolidinecarboxylate. A 87 mg of lithium
hydroxide is added under ice-cooling to a solution of 1.03 g of ethyl (45,5R)-3-tert-
bu’coxycarbonyl-z-(4-methoxyphenyl)-4—cyclopropy1-5-oxazolidinecérboxylate ina
mixture of 20 ml of methanol and 10 ml of water. The mixture is stirred at room
temperature for 30 minutes. The reaction mixture is évaporated under reduced
pressure to remove methanol. The pH of the solution of the residue in ethyl acetate
is adjusted to pH 2 with 1IN hydrochloric acid under ice-cooling.  After the mixture is
extracted with ethyl acetate, the extract is washed with brine, dried and evaporated to
remove the solvent to give 1.20 g of (45,5R)-3-tert-butoxycarbonyl-2-(4-

methoxyphenyl)-4-cyclopropyl-5-oxazolidinecarboxylic acid quantitatively.

ESI-MS(m/z):386(M T +Na)



2.25-2.35(3H,m), 2.37(3H,s), 2.51-2.63(IH m, 2.70(1H dd, J=4,17Hz), 3.31
{1H,dd, J=4, 17Hz), 3.55(1H,brt), 3.77(1Hd,J=7Hz), 4.17(1H,d, J=8Hz),
4.32(1H,dJ=9Hz), 4.33-4.43(1H nm, 4.66- 4.74(1H m, 4.67(1H d, J=16Hz),
4.76(1H,d, J=12Hz), 4.89(1 H,d,J=12Hz), 4.93(1H d, J=16Hz), 4.98(1H, brd),
5.10(1H,d, J=3Hz), 5.15(2Hs), 5.69(1H,d, J=7Hz), 6.00(1H, br),

6.13-6.21(2H, M, 6.17(1H,s), 6.50(1H br), 6.74(1H brd), 7.33-7.39(5H M,
7.47-7.53(2H, ), 7.58-7.65(1H, m, 8.09-8.14(2H n). (5)To a
solution of 35 mg of 4 [err] -acetoxy-2 [srr] -benzoyloxy-13 [err]

-{(2R, 3S)-3- tert-butoxycarbonyl am no-2-[(3S)-3-benzyl oxycarbonyl am no- 3-
car banoyl proplm{ytbmbﬂgra)éléﬁa&q;}%ylé’%l opr opyl propi onyl oxy)-5 [err]

(.22 o SRl R AR bt gt by e,

-55- et hanol are adde zi nc_an acetic acid at roo

C armmer at Us B] (1 oy SERPES A S L Dkt 2B P Bri 6 B S o AR 7 B
materials are rem)v<§gr bé’scil h%{,laéflgégmé«fggf ﬁ{wrt hﬁﬁ}xgget gﬁgpgq@sed under

reduced pressure, reS| 'S “extr y addi ng
et hyl acemetito-gpheit)ycfderopyl-5-oxazolidinetdrbox gid ahm% anddel’5 g ofod o eaetoxyR

The extract_is washed wth the saturaged, aqueous s

hydr ogen abeRANxYER § A EPRXY-HR S %@'\9&}5&%‘5’%&9 ]ﬁ’g‘?ﬁiﬂ/LO h&'zsg]l vent
The resi d&ﬁ:}ﬂ&o@ﬂ{dﬁyt&daoayldﬁybﬂaxllayeef-sv@a@qmoqgr apituéso hreemded 594 mg of
chl or of or m net hanol =10: 1) "to gi ve 24 a -acetox [err]

- benzoyl odgsyglshgnylﬁqrbog(xgmdgspdél@ &g gg@%&%@ﬁ%@ﬁﬂf % e mixture is
2-1(39)-3
oyl opr orgTErGBl Shot ey ¢ OB IE LRI D PLABILPEYIRERANK) Crne

-trihydr Oﬂkfaiéiéév@mr&ednmde‘fhedntacs raskuqartopentuvesthefsol\rmtpr Chhutiie wesiluehe
sane as those of t he corrpound of Exa d: 80%

(6)4 [er r1]s teg}%g)_agei[agq qll}d 1c1%c1$ @ln,d] the mxxh}{re }s extracted w1th ethyl
-{(2R 39) %’cé Srtfv J%Ut ¥ @%1{52{ wgch sab]lrated aqueous solution of fodmm

2-[(3S) - PBenz oxyca ony am no- 3- car propn nyl oxyacet oxy
cycl opr oplyjrthdgpn @aybomeyd arid peine) drie@@né pm(pefate{cbtcr femadvd éne jolvedt.[ efhle

oy L Al e 0T LA M ST TR B R |
- ((2R, 39) s 3edi8L3: 1018 QY § FBRASHY AHBRx9-2 d BehzSy18R5-19 2345, 5R)-3-tert-
butoxycarbonyl-2-(4-methoxyphenyl)-4-cyclopropyloxazolidin-5-ylcarbonyloxy]-5 8 ,20- '
epoxy-1 8 -hydroxy-7 B -triethylsilyloxy-10 8 -(2,2,2—trichloroethoxycarbonyloxy)fax—ll-
en-9-one quantitatively.

m.p.:>130'C(slowly decomposed)
ESI-MS(m/z):1196(M ™" +NH,)

IR (nujol,cm1):1730,1460,1380,1245
NMR(CDCly, 8 ):0.36-0.46(1H,m), 0.53-0.86(3H,m), 0.60(6H,brq), 0.94(9H,1,J=7Hz),

1.20-1:30(1H,m), 1.24(3H,s), 1.26(3H,s), 1.36(9H,s), 1.72(4H,s), 1.86-1.97(1 H,m);
2.11(3H,d, J=1Hz), 2.23-2.36(2H,m), 2.31(3H,s), 2.51-2.64(1H,m), 3.76(1H,dd,]=2,9Hz),
3.82(1H,d,J=7Hz), 3.84(3H,s), 4.17(1H,d,J=8Hz), 4.31(1H,d,J]=8Hz), 4.50(1H,dd J=7,10Hz),
4.73(1H,d,J=2Hz), 4.80(2H,s), 4.96(1H,d,J=8H2), 5.70(1H,d,]=7Hz), 6.26(1H,brt), 6.30(1H,s),
6.38(1H,s), 6.92-6.98(2H,m), 7.44~7.56(4H,m), 7.57-7.64(1H,m), 8.03-8.10(2H,m).

| (3)To a solution of 40 mg of 4 a -acetoxy-2 « -benzoyloxy-13 a -[(45,5R)-3-



carbanDyIproplonyloxyacetoxy] 3-cycl opropyl propi onyl oxy}-5 [err]

, 20-epoxy-1 [err],7[err],10 [err] - trihydroxytax-11 -en-9-one

met hanesul fonate. The phy5|cal properties of the product are the . sane as
t hose of the conpound of Exanple 4(9). Exanpl e 8-12
The correspondi ng starting conpounds are treated in the same nmanner as
- described in Exanple 1 or 4-7 to give the conpounds shown in Tables 8-11.
- 56- Table 8 RX Physi cal
properties FAB- M5( mlgg.: 967(MH err])

BR(lgEJJO ?gg?-gﬁ?%y]c)afbbgjé}?_ga%é?gm%%?ghenyl)-4-cyclopropyloxazoﬁ%—%%r%%&i%@-§H s),

1.05- 1. ZI,B);ZD-Hpns)(y-l B -hydroxy-7 8 -triethylsily 132 Hﬂ-(zlE?HZ) 1.55(3H,s),

1.62-1. z él%lofé?thoxycarbony}oxy% alel ﬁ-9 one in 1 mq(of me ’angl ?slggcl{éds }4 m2g 3 6}§—3HS)
toluenesulfonic acid monohydrate at room temperature. The mixture is stirréd at
room temperature for 2 hours. Then, 14 mg of p-toluenesulfonic acid monohydrate
is added thereto. ~The mixture is stirred at room temperature for 4 hours.  After the
reaction mixture is condensed, the residue is extracted with ethyl acetate by adaing
ethyl acetate and saturated aqueous solution of sodium hydrogen carbonate thereto.
The extract is washed with brine, dried and evaporated to remove the solvent. The
residue is purified by thin layer chromatography (solvent; hexane:ethyl acetate=3:2) to
give 22 mg of 4  -acetoxy-2 a -benzoyloxy-13 a -[(2R,35)-3-tert-butoxycarbonylamino-3-
cyclopropyl-2-hydroxypropionyloxyl-5 8 ,20-epoxy-1 2,7 B d1hydroxy—10 B~22,2-
tr1chloroethoxycarbonyloxy)tax—l‘l-en-9—one

Yield:69%
m.p.:>155C(slowly decomposed)

- ESI-MS(m/2):965(M* +NH,),963,948(M™* +H)

IR(neat,cm™1):3520,1720,1250
NMR(CDCly, & ):0.22-0.31(1H,m), 0.44-0.53(1H,m), 0.60-0.69(2H,m), 1.20-

1.28(1H,m), 1.18(3H,s), 1.28(3H,s), 1.32(9H,s), 1.70(4H,s), 1.83-1.95(1H,m),
1.95(3H,d,J=1Hz), 2.23(1H,d,J=5Hz), 2.30-2.35(2H,m), 2.37(3H,s), 2.50-2.64(1H,m), 3.25-
3.33(1H,m), 3.33(1H,d,J=6Hz), 3.77(1H,d,J=7Hz), 4.18(1H,d,]=8Hz), 4.33(1 H,d,J=9Hz), 4.35-
4.41(2H,m), 4.77(1H,d,J=12Hz), 4.88(1H,brd), 4.89(1H,d,J=12Hz), 4.97(1H,brd),
5.70(1H,d,J=7Hz), 6.17(1H,s), 6.18(1H,brt), 7.47-7.54(2H,m), 7.59-7.65(1H,m), 8.08-
8.13(2H,m).

(4)To a solution of 20 mg of 4 « -acetoxy-2 -benzoyloxy-13 « -[(2R,35)-3-
tert-butoxycarbonylamino-3-cyclopropyl-2-hydroxypropionyloxyl-5 g 20-epoxy-18,7 8-
dihydroxy-10 #-(2,2,2-trichloroethoxycarbonyloxy)tax-11-en-9-one and 7.5 mg of [(35)-3-

benzyloxycarbonylamino-3-carbamoylpropionyloxylacetic acid in 1.5 ml of



[err] 2.95-3.16(2HM), 3.76(1H d, J=7THz), 4.00-4.14(4H m,
. 15-4.30(2H, n), 4.36-4.40(1H. m), 4.75(1H,s), 4.88(2H, s),
.95(1H, n), 4.98(1H s), 5.04(1H, d, J=7Hz), 5.13(1H, s),
.26(1H, d, J=6Hz), 5.48(1H,d, J=7THz), 5. 98- 6.05(1 H ),
.64(1H,dd, J=2,3Hz), 7.14( 1H dd, J=1, 3Hz),
L 49-7.70(3H,n), 7.86(1H, dd, J=1, 2Hz) 8. 01(1H, d, J=7Hz)
.28(3H, brs), 8.62(1H,d, J=9Hz) FAB-MS(nfz): 973(MH err])
R(I’IUJ ol,cnferr]): 3400-3360, 1750, 1710 -34- NVR( DVBO- d[ err ]
err]): @xcﬂlﬁirbﬂlé’than@ asShditkd’¥.0 mg of dicyclohexylcarbodiinfidé Ehldr‘l')i’a mg of
.84(3H t,J=7Hz), 1.01(3H s), 1.04(3H,3), 9 1H,n,

. 23(3H, qhmefhmkgmmppyg(cgp{e nb)nde{ 1qqg€cg:fl|1r\a . The mixture is stirred ur@e\;z;gggpp%l}ng

30( 3k B 203 B ae ol tplukature for g hoyrs, | pnegtutde EpeeRars o o)

.11 (1Henfishelby fiffrEition.  After the filtrate is coBdéseiHymder r@dvidddl preadsure7 Hrg
: gég iﬂ r;)s@érg]%&'geq?d)wuh ethyl acetate by adding gt g%gg(afﬁnle) and44%>( L L d=0He)
: i’g( %n lﬁ'{{&ro@lﬁfrﬂ £& SRerbto. The zfx?-ad is Waf}%fl% @1%&%&%& a&h@w&! %lhh@ﬁ)‘é‘fh )
: 49( 1H, shdluﬁi—lhydrogen carbonate and brine7 dfigd Zhldrﬁv,apﬁrﬁéd ltHreI)lpV8 tbe salvemt,

. 42( 3H,
abl é 9T (—:r ?es ue 14 punfied )by t{uélr l,a]yer chromatography (solvent; hexane:ethyl

0O ~NORAPROWWONRRPOT—TONOUIA~DMO®O

acetate=1:4) to give 13 mg of 4 « -acetoxy-2 « -benzoyloxy-13 « -{(2R,35)-3-tert-
butoxycarbonylamino-2-[(35)-3-benzyloxycarbonylamino-3-
* carbamoylpropionyloxyacetoxy]-3-cyclopropylpropionyloxy}-5 8 ,20-epoxy-1 8,7 B8 -
dihydroxy-10 8 -(2,2,2-trichloroethoxycarbonyloxy)tax-11-en-9-one.
Yield:49%
m.p.:>140°C(slowly decomposed)

ESI-MS(m/2):1269(M™* +NH,)

IR(neat,cm”1):3360,1700-1750,1505
NMR(CDClg, & ):0.15-0.23(1H,m), 0.47-0.56(1H,m), 0.60-0.70(2H,m), 1.15-

1.20(1H,m), 1.16(3H,s), 1.24(3H,s), 1.30(9H,s), 1.69(4Hs), 1.83-1.99(1H,m), 1.96(3H,brs),
2.25-2.35(3H,m), 2.37(3H,s), 2.51-2.63(1H,m), 2.70(1H,dd,J=4,17Hz), 3.31(1H,dd,J=4,17Hz),
3.55(1H,brt), 3.77(1H,d,J=7Hz), 4.17(1H,d,]=8Hz), 4.32(1H,d,]=9Hz), 4.33-4.43(1H,m), 4.66-
4.74(1H,m), 4.67(1H,d J=16Hz), 4.76(1H,d,J=12Hz), 4.89(1H,d J=12Hz), 4.93(1H.,d J=16Hz),
4.98(1H,brd), 5.10(1H,d,J=3Hz), 5.15(2H,s), 5.69(1H,d J=7Hz), 6.00(1H,br), 6.13-6.21(2H,m),
6.17(1H,s), 6.50(1H,br), 6.74(1H,brd), 7.33-7.39(5H,m), 7.47-7.53(2H,m), 7.58-7.65(1H,m),
. 8.09-8.14(2H,m). |

(5)To a solution of 35 mg of 4 a -acetoxy-2 a -benzoyloxy-13 « -{(2R,35)-3-
tert-butoxycarbonylamino-2-[(35)-3-benzyloxycarbonylamino-3-
carbamoylpropionyloxyacetoxy]-3-cyclopropylpropionyloxy}-5 8 ,20-epoxy-1 8,7 8 -
dihydroxy-10 g -(2,2,2-trichloroethoxycarbonyloxy)tax-11-en-9-one in 2.0 ml of

-57-



Exanpl e No. [err] E

"Physi cal properties FAB- M5( M z) :

914(MH err]) | R(Cnujol,cnerr]):

3400, 1740, 1705 NVR(DVBO-d[ err]):
0.12-0.18(1H,m, O0.33- 0.39(1H m,
0.48-0.55(2H, M, 1.02(3H, s), 1. 03(3H,s),
1.03-1.10(IH m, : 1 .33(1H,d,J=9Hz), 1.34(9H,s), 1.54(3H s),
1.65-1.70(1H ), 1.81(3H,s), 2.19-2.37.55.10 [err]

E gn lé %&?HXS% g?_@ rggé ﬁ’lg’ éf)ZII'lg aﬁé'ﬂztl 1%9 of acetic acid at I‘OOén _}ﬁ!(lfﬁrac}'uje T, e

. 78- 3 h{(xttren)s stidrdtilat 40 C for 2 hours. The solid materials are ﬁ%&é&by f11trat1on

. 65(1H, 4.93-5.10(4
. 47E 1H 52tgr—thqu)\ltra5e @écond@nsed under reduced pressure, the resigluggs f#rp{fted w1)tf1

3

4

-5

; ég( %H 6%%%—%??‘ Séémg ethyl acetate and 1% hydrochloric acid tg t](sﬁ (—%’Hﬂ?@ under ice-

8. 48( 1H,doplingHz )The extract is washed with the saturated aqueous solut1on of sedfirm

Tabl e lq'tydrogen carbonate and brine, dried and evaporated to remove the solvent. The
residue is purified by thin layer chromatography (solvent; chloroform:methanol=10:1)
to give 24 mg of 4 « -acetoxy-2 « -benzoyloxy-13 « -{(2R,3S)-3-tert-butoxycarbonylamino-
2-[(35)-3-benzyloxycarbonylamino-3-carbamoylpropionyloxyacetoxyl-3-
cyclopropylpropionyloxy}-5 8 ,20-epoxy-1 8,7 8,10 B -trihydroxytax-11-en-9-one. The
physical properties of the product are the same as those of the compound of Example
48). |

Yield:80% .

(6)4 a -acetoxy-2 a -benzoyloxy-13 « -{(2R,35)-3-tert-butoxycarbonylamino-
2-[(35)-3-benzyloxycarbonylamino-3-carbamoylpropionyloxyacetoxy]-3-
cyclopropylpropionyloxy}-5 8 ,20-epoxy-1 8,7 8,10 8 -trihydroxytax-11-en-9-one is
treated in the same manner as described in Example 1(14) to give 4 a -acetoxy-2 a -
benzoyloxy-13 a -{(2R,38)'-3-tert—butoxycarbonylamino-z-[(35)-3-amino—3-
carbamoylpropionyloxyacetoxy]-3-cyclopropylpropionyloxy}-5 8 ,20-epoxy-1 8,7 8,10 8-
trihydroxytax-11-en-9-one methanesulfonate.  The physical properties of the product
are the same as those of the compound of Example 4(9).

Example 8-12

The corresponding starting compounds are treated in the same manner

as described in Example 1 or 4-7 to give the compounds shown in Tables 8-11.



[err] Exanpl e No. E

‘Physi cal properties FAB- M5(m z) :
1015(MH err]) | R(Cnujol,cnferr])
3380, 1740, 1710 NVR(DVBO-d[err][err] ):
0.12-0.14(1H m, 0.34-0.37(1H m,
0.51-0.54(2H m, 1.02(3H, s),
1.03(3H,s), 1.02- 1.11(1H, m,
1.22(3H,t,J=7Hz), 1.35(9H, s),
1.54(3H,s), 1.65- [err] -96-  1.71(5Hn), 1.80(3Hs),
2.18-2.29 Table & (2H, m, 2.30(3H,s), 2.33(3H,s), 2.47-
2.51(3H, m, 2 88tidt3=5—%7Hz);
2.98(1Hdd, J$6, 17Hz) , 3.42(1H m),
3. 75(1H, d, J¥7Hz), . 04-4.10(5H, m,
4.17-4.24(2H, m), 4, 36(1H,t, J=6Hz),
4.66(1H s), [4.94-4 97(2H, m,
5.05(1H, d, J¥7Hz), B.14(1H,s),
5. 47( 1H, d, J¥Ekimple5. 95( 1H tOHJJ;
7.17(1H d, J+oHy. 7. 56(2A 32
7.67(1H,t,J¥7Hz), B. @l
8.33(3H, brs AL

RX Physical properties

FAB-MS(m/z) : 967(MH™)

IR(nujol,cm™ ) : 3400,1750,1650
NMR(DMSO-dg, & ) : 0.13-0.39(2H,m), 0.47-0.65(2H,m),

1.01(3H,s), 1.07(3H,s), 1.05-1.10(1H,m),
1.22(3H,t,J=7THz), 1.55(3H,s), 1.62-1.73(1H,m),
- @_ 1.81(3H,s), 2.05-2.40(3H,m), 2.31(3H,s), 2.36(3H.s),
2.95-3.16(2H,m), 3.76(1H,d,J=7Hz), 4.00-4.14(4H,m),
4.15-4.30(2H,m), 4.36-4.40(1H,m), 4.75(1H,s),
4.38(2H,s), 4.95(1H,m), 4.98(1H.s), 5.04(1H,d,J=7Hz),
5.13(1H,s), 5.26(1H,d,J=6Hz), 5.48(1H,d,J=7Hz), 5.98-
6.05(1E,m), 6.64(1H,dd,J=2,3Hz), 7.14(1H,dd,J=1,3Hz),
7.49-7.70(3H,m), 7.86(1H,dd,J=1,2Hz),
8.01(1H,d,J=7Hz), 8.28(3H,brs), 8.62(1H,d,J=0Hz)

FAB- MS(m/z) 973(MH™)

IR(nujol,cm” ) : 3400-3360,1750,1710
NMR(OMSO-dg, ¢') : 0.16(1H,m), 0.38(1H,m),

0.52(2H,m), 0.84(3H,t,J=7Hz), 1.01(3H.,s), 1.04(3H,s),
1.09(1H,m), 1.23(3H,t,J=7Hz), 1.26(2H,m), 1.49(2H,m),
1.54(3H,s), 1.68(1H,m), 1.79(3H,s), 2.16(1H,m),
2.25(2H,m), 2.30(3H.s), 2.32(3H,s),

9 H3C(CHy)3-0-13.04(1H,dd,J=6,17Hz), 3.11(1H,dd,J=6,17Hz),
3.47(1H,m), 3.74(1H,d,J=7Hz), 3.92(2H,m), 4.06(3H,m),
4.22(2H,m), 4.41(1H,t,J=6Hz), 4.69(1H,s,D,Oexch.),

4.89(2H,s), 4.94(1H,m), 4.99(1H,brs,D20cxch.),
5.04(1H.d,J=7Hz,D,Oexch.), 5.13(2H,m),

5.46(1H,d,J=7Hz), 6.00(1H,m), 7.49(1H,d,J=9Hz),
7.55(2H,m), 7.67(1H,m), 8.02(2H,m),
8.42(3H,brs,D,Oexch.)




-59- Table 11 [err] Exanpl e

- No. _ ' E Physi cal properties
FAB-M5(m z): 927(MH err])
| R(nujol,cn{ferr]): 3370, 1750, 1710
NIVR(DIVBOd[err] ): 0.15(1H m,
0.38(1H, M, 0.53(2H, M, 1.02(3Hs),
1.03(3H,s), 1.0-1.1(IH m,
1.35(9H,s), 1.54(3Hs), 1.68(1H m, 57
1.78(3H,s), 1.95(2H m, 2.10(1H m, i 12
2.2-2.4(4H m, 2 IableH s), [err]
2.32(3H, s) [~326CpH™ 3 39(1HANY, 3. 74T1IHd, J=/Hz) ,
4.06(3H m, 4. R9(1H, dd, J=7, 8}) ,
4.68(1H,s),| 4.9- 5.1(6H, N,
5.13(1H,s), (H5C);CO-CO-NH O 1H, d, J=7Hz)
5.95(1H m,
7.22(1H,d, J=9Hz, D} err] Cexch.),
7.56( 2H, m) | Exa®PlelH n), 8.01(2 , 0
9. 24(2H, br 4, DNerr } Cexch.) The
correspondifng stafrting conpounds ar &9 oDe sanOCPE&Brer as
descri bed ijn Exanple 1(1)-(11) and 2 to 2 the conpounds shown in Thbl es

12.

E Physical properties

FAB-MS(m/z) : 914(MH™)

IR(nujol,cm™}) : 3400,1740,1705
NMRMDMSO-dg, &) : 0.12-0.18(1H,m), 0.33-

0.39(1H,m), 0.48-0.55(2H,m), 1.02(3H,s),
1.03(3H,s), 1.03-1.10(1H,m),
MsOH - NHz _, 1.33(1H,d,J=9Hz), 1.34(5H,s), 1.54(3H,s),
N 1.65-1.70(1H,m), 1.81(3H,s), 2.19-2.37
H3C/(LL)\( \/\g/ (3H,m), 2.31(3H,s), 2.32(3H,s), 2.64-2.70
- |(2H,m), 3.34-3.49(3H,m),
3.74(1H,d,J=7Hz), 3.78-3.81(1H,m), 4.01-
4.09(3H,m), 4.65(1H,s), 4.93-5.10(4H,m),
5.14(1H,s), 5.47(1H.d,J=7Hz), 5.93- '
5.98(1H,m), 7.19(1H,d,J=9Hz), 7.54-
~ 17.58(2H,m), 7.63-7.69(1H,m), 7.95-
8.10(5H,m), 8.48(1H.,t,J=5Hz)

10




- 60_
“E
782( MH+)

1720, 1700, 1690, 1645

Table 12
Physi cal

[err]
properties

Exanpl e No.

RX
FAB- MS( 1 z)

NVR(CDC [err][err]):

| R(nuj ol ,cnierr]) 3460, 3400, 3260, 1740,

0.36-0. 72(4H, M, 1.11(3H s), 1.20(3Hs),
1.35-1.45(1H m, 1.76(3H,s), 1.79-1.91(1H m, 13

H 1.89(3H,d, J=l Hz), 2.30(2H m, 2.42(3H, s),
2.52-2.65(1H M, g3. 82(1H, dt, J=2, 9Hz), 3. 86(
1H, d, J=5Hz) , 3. 98(1H, d, J=7Hz), 4. 16-4. 29(3H, ),

4.32(1H, d, J=9Hz) , Tabl&1Q 11 dd, J=2, 5Hz)

4.96(1H, dd,PJ=2,9H), 5. 20(1H, d, J=2Hz),
5.68(1H,d, JF7Hz), {6. 20( 1H, M),
7.0-8.15(8H m
A R(nujol,cnferr]
NVR(CDC [erfr][err}): 0.25-0.5(4H, m/

1.23(3H, s), Elxa12npfé 3(1H, M,
No

. 47(1H, d, J=9Hz)
g” [err])

1. 12(3H,

Physical properties

MsOH -NH, O

H-,»CHZCOOO/(%/U\O(CHZ),,CO-

11

10.34-0.37(1H,m), 0.51-0.54(2H,m),

FAB-MS(m/z) : 1015(MH™)

IR (nujol,cm™1) : 3380,1740,1710
NMR(DMSO-dg, &) : 0.12-0.14(1H,m),

1.02(3H,s), 1.03(3H,s), 1.02-
1.11(1H,m), 1.22(3H,t,J=7Hz),
1.35(9H,s), 1.54(3H,s), 1.65-
1.71(5H,m), 1.80(3H,s), 2.18-2.29
(2H,m), 2.30(3H,s), 2.33(3H,s), 2.47-
2.51(3H,m), 2.88(1H,dd,J=5,17Hz),
2.98(1H,dd,J=6,17THz), 3.42(1H,m),
3.75(1H,d,J=7Hz), 4.04-4.10(5H,m),
4.17-4.24(2H,m), 4.36(1H,t,J=6Hz),
4.66(1H,s), 4.94-4.97(2H,m),
5.05(1H,d,J=7Hz), 5.14(1H,s),
5.47(1H,d,J=7Hz), 5.95(1H,t,J=9Hz),
7.17(1H.,d,J=9Hz), 7.56(2H,t,J=8Hz),
7.67(1H,t,J=7Hz), 8.01(2H,d,J=7Hz),

8.33(3H,brs)



OO~ WNE

.36(9H,s), 1.75(3H s), 1.79-1.91(1H ), 14 [err] H 1.93(3H, dJ=l Hz),

.30(2H, d, J=9Hz) , 2.32(3H,s), 2.52-2.65(1H M,
.55(1H, bs), 3.61(1H,dt,J=2, 9Hz), . 3. 91(1H, d, J=7THz)
. 16-4.29(3H, m, . 4.33(1H, d, J=8Hz) ,

.42(1H, dd, J=2, 5Hz) , 4.97(1H, dd, J=2, 9Hz) ,

. 24(1H, d, J=2Hz) , 5. 68( 1H, d, J=9Hz)

69( 1H, d, J=7Hz), - 6.20(1H ), 7.47-8.15(5H m

Exanpl e 15-20 The correspondi ng startdgng conpounds are treated in the
same manner _ -61- as
described in Ex lelh or 4.7 to gi ve the conpounds shown in Tables 13-18.

Tabl e 13 [err]
E

HOo Exanpl e

Physi cal properties
(H3C)3CO-CO-NH O

Example

No. '

E Physical properties -
FAB-MS(m/z) : 927(MH™)

IR (nujol,em™1) : 3370,1750,1710
NMRMDMSO-dg, 8 ) : 0.15(1H,m),

0.38(1H,m), 0.53(2H,m), 1.02(3H,s),
1.03(3H,s), 1.0-1.1(1H,m),
1.35(9H,s), 1.54(3H,s), 1.68(1H,m),
1.78(3H,s), 1.95(2H,m), 2.10(1H,m),
12 2.2-2.4(4H,m), 2.31(3H,s),

. O O/\[(J)/ 2.32(3H,s), 3.26(2H,m), 3.39(1H,m),
MsOH - 5 3.74(1H,d,J=7Hz), 4.06(3H,m),
4.59(1H,dd,J=7,8Hz), 4.68(1H,s), 4.9-

5.1(6H,m), 5.13(1H,s),
5.47(1H,d,J=7Hz), 5.95(1H,m),
7.22(1H,d,J=9Hz,D,Oexch.),
7.56(2H,m), 7.67(1H,m), 8.01(2H,m),
9.24(2H,brs,D206xch.) ’

Example 13-14

The corresponding starting compounds are treated in the same manner

as described in Example 1(1)-(11) and 2 to give the compounds shown in Tables 12.



FAB- M5(n z):
« | R(nuj ol

967(M+Nal[err])

,cnjerr]):

NI\/R(DI\/BOd[err][err])

TOONGUIARRWONRE RO

3400, 1745, 1710

0.13-0.15(1H m,

.34-0.38(1H, M, 0.51-0.53(2H n), 0.98-
06(1H ), 1.02(3Hs), 1.03(3H,s),
34(9H,s), 1.54(3H,s), 1.64-1.72(1H ), [err]
79(3H,s), 2.22-2.27(3H, ), 2.29(3H s), 15
32(3H s), 2.97-3.09(2H,m, 3.32- 60- ' 3.45(1H, M),
74( 1H, dJ=7Hz), 4.04(1H, d, J=8Hz) ,
08( 1H, d, J=8Hz) Table 12 4.03-4.09(1H m
24(1H, ), A4.[GBCIA ST, D(2H, s)
93-4.98(2H, 1), 5.04- 1H, ),
14(1H, s), RX-CO-NH ,
92-5. 97(1H, nj, D=9k,
56( 2H, t, J=8Hz), I=7Hz)
01( 2H, d, J=7HzExample 1H, ),
| 28(3H, br) No. T frabl e 14
err] Exanplle No. EO =
as
RX Physical properties
FAB-MS(m/z) : 782(MH™)
IR(nujol,em™1) : 3460,3400,3260,1740,
1720,1700,1690,1645
NMR(CDCls, &) : 0.36-0.72(4H,m),
1.11(3H,s), 1.20(3H,s), 1.35-1.45(1H,m),
Q_ 1.76(3H,s), 1.79-1.91(1H,m),
13 1.89(3H,d,J=1Hz), 2.30(2H,m),
12.42(3H,s), 2.52-2.65(1H,m),
3.82(1H,dt,J=2,9Hz), 3.86(1H,d,J=5Hz),
3.90(1H,d,J=THz), 4.16-4.29(3H,m),
4.32(1H,d,J=9Hz), 4.54(1H,dd,J=2,5Hz),
4.96(1H,dd,J=2,9Hz), 5.20(1H,d,J=2Hz),
5.68(1H,d,J=7Hz), 6.20(1H,m),
6.47(1H,d,J=9Hz), 7.0-8.15(8H,m)
FAB-MS(m/z) : 788(MH™)
R(nujol,cm™1) : 3420,1730,1660
NMR(CDCl3, 8 ) : 0.25-0.5(4H,m),
1.12(3H,s), 1.23(3H,s), 1.2-1.3(1H,m),
1.36(9H,s), 1.75(3H,s), 1.79-1.91(1H,m),
14 (H3C)CS- 1.93(3H,d,J=1Hz), 2.30(2H,d,J=0Hz),
2.32(3H,s), 2.52-2.65(1H,m),
3.55(1H,bs), 3.61(1H,dt,J=2,9Hz),
3.91(1H,d,J=7Hz), 4.16-4.29(3H,m),
4.33(1H,d,J=8Hz), 4.42(1H,dd,J=2,5Hz),
4.97(1H,dd,J=2,9Hz), 5.24(1H,d,J=2Hz),
5.68(1H,d,J=9Hz), 5.69(1H,d,J=7Hz),
6.20(1H,m), 7.47-8.15(5H,m)

Example 15-20

The corresponding starting compounds are treated in the same manner



Physi cal properties

E
FAB-MB(m z): 987(MHerr]),
1009(M err] +Na) IR(nujol,cnferr]):

. 3400, 1745, 1710 NVR(DMSO-d[err], [err]):
0.15(1H, M, 0.36(1H, m, 0.52(2H n),
1.02(3H,s), 1.03(3H;s), 1.0-1.1 | | (1H m,
1. 25(3H, t, J=7Hz), 1.35(9H, s),
1.54(3H,s), 1.68(1H ), 1. 78(3H, s),
2.07(2H, m, 2.2- [err] -61- 2.3(3H,n), 2.30(3H,s),
2. 32( 3H, ks, descritéd in Example 1 or 4-7 to give the compon@is(shidwn ,in 3abdéd 13-b.,
3.74(1H, d, J=7Hz), 4.07(4H m,
4.23(2H, q, I=7Hz), Iﬂe—@
4.66(1H, s, D errTCexch.), 4.85(ZH'S),
4.95(1H, m),
4.97(1H, d, J=2Hz, D er { ] Cexch. (H,C);CO-CO-NH O
5.05(2H, m, 5. 13(1H H, J=2Hz) ,
5.47(1H,d,J=7I—|§) D5(1H, 1) | |
7.21(1H, d, J=9H amP1°36(2H, n, | £
7.66(1H m, 8. OZI(IQH ul -\ H H ,
8.30(3H, brs, Dlerr] Cekch. ) Q_cog {63-
Table 1 : -

E Physical properties

FAB-MS(m/z) : 967(M+Na™)

IR (nujolL,em™ 1) : 3400,1745,1710
NMR(DMSO-dg, §7) : 0.13-0.15(1H,m),

0.34-0.38(1H,m), 0.51-0.53(2H,m), 0.98-
1.06(1H,m), 1.02(3H,s), 1.03(3H,s),
1.34(9H,s), 1.54(3H,s), 1.64-1.72(1H,m),
Msow 1.79(3H,s), 2.22-2.27(3H,m), 2.29(3H,s),
A - 2.32(3H,s), 2.97-3.09(2H,m), 3.32-
15 | HOOC 0/\g/ 3.45(1H.m), 3.74(1H,d,J=7Hz),
4.04(1H,d,J=8Hz), 4.08(1H,d,J=8Hz),
4.03-4.09(1H,m), 4.24(1H,m), 4.66(1H.s),
4.89(2H,s), 4.93-4.98(2H,m), 5.04- -
5.07(1H,m), 5.14(1H,s),
5.47(1H,d,J=7Hz), 5.92-5.97(1H,m),
7.21(1H.d,J=9Hz), 7.56(2H,t,J=8Hz),
7.67(1H,t,J=7THz), 8.01(2H,d,J=THz),
7.97-8.01(1H,m), 8.28(3H,br)




[err] Exanple No. E - Physi cal

“properties FAB-M5(m z): 958(MHerr]),
980( M err] +Na) | R(Cnujol,cnerr] ):
3380, 1740, 1705 NVR(DVBO-[err][err])
:0.13(1H m, 0.37(1H m, 0.52(2H m,
1.02(3H,s), 1.03(3H,s), 1.1-1.0(1H m
1.34(9H, s), 1.54(3H,s), 1.68(1H m,
1.78(3H,s), 2.2- 6 2. 3(3H m, 2.30(3H s),
2.32(3H.s), Jerr] 5687(3H, d, J=5H), 17
2.92(1 H, dd, J=7, 17kable 14 304(1Hde517Hz), 3.41(1H, m,
3.74(I H, d, J97RZ), 4. O7(ZH, T,
4. 66(1H,s,D[Err]Oexch ), 4.89(2H,s), H O om
4.96(2H m, 5. 05(2H CHY5. 14(1H, d, J=pHz) ,
5.47E1H,3?J,:7Hz)( (H3C);CO-CO-NH O 96 rr),( :
7.21(1H, d, J99Hz) , Ot : 7.67(1H, m,
8.02(2H M, |Example ‘ pi~s, Py ] Oexch. ),
8.39( 1H, m D{er igeeqch A~ & I
coﬁ OCOCH;
E Physical properties
FAB-MS(m/z) : 987(MH™),
1009(M*+Na)

IR (nujol,cm™Y) : 3400,1745,1710
NMR(DMSO-dg, 8 ) : 0.15(1H,m),

0.36(1H,m), 0.52(2H,m),
1.02(3H.s), 1.03(3H,s), 1.0-1.1
(1H,m), 1.25(3H,t,J=THz),
1.35(9ELs), 1.54(3H,s), 1.68(1H,m),
1.78(3H.s), 2.07(2H,m), 2.2-
MsOH *NiE 2.3(3H,m), 2.30(3Hs), 2.32(3H,s),
16 |n cu,cooc)a}/\g/ 2.66(2H,m), 3.40(1H,m),
3.74(1H,d,J=THz), 4.07(4H,m),
4.23(2H,q,]=THz),
4.66(1H,5,D,0exch.), 4.85(2H,5),

4.95(1H,m),
4.97( 1H,d,J=2Hz,D20cxch.),

5.05(2H,m), 5.13(1H,d,J=2Hz),
5.47(1H,d,J=7Hz), 5.95(1H,m),
7.21(1H,d,J=9Hz), 7.56(2H,m),
7.66(1H,m), 8.02(2H,m),
8.30(3H,brs,DzOexch.)




- 64- Tab

E Physi cal properties
FAB- M5(m z): 1009(Merr] +Na), - 987(M err] +H)
| R(nujol,cnerr]): 3395, 1745, 1707
NNR(DIVBOd[err][err] ): 0.11-0.18 (1H m,
0.34-0.40(1H,m), 0.49-0.55(2Hn),
1.00-1. 06(1H m, 1.02(3H,s), 1. 03(3H, s),
1. 24(6H,t, J=7. OHz), 1.35(9H,g), 1.55(3H,s), 1.63-
1.74(1H m, 1.78( Hls 3 2. 20- 18 [err] ' 2.30(3H m,
2.30(3H s), 2.31(3F% 2.65(3H.s) .
3.13-3.26(2H m), 3]35- 3. 45(1H, M,
3. 74(1Hd, J=7. OHz) , H 4 o%{m 11(3H, m,
4.19-4.29(2HM , prt, J=bHz
4. 65( 1H, bgs)TT) (HC);CO-CO-NH D 4. 93- 4, g)?(l'H .,
5. 00- , J=4Hz)
5.14(1H, s), ExawdpkH, d, J=7Hz), o
5.99(1H m, 7.8 1H ), 7.53- i 7.70(3H m,
8.02(2H,d, Jg7Hz), 9.07(1H, brs) 6COCH3
E Physical properties
FAB-MS(m/z) : 958(MH+), 980(M++Na)
R(nujol,cm™ ) : 3380,1740,1705
NMR(DMSO—d6, é):0.13(1H,m),
0.37(1H,m), 0.52(2H,m), 1.02(3H,s),
1.03(3H,s), 1.1-1.0(1H,m), 1.34(9H,s),
1.54(3H,s), 1.68(1H,m), 1.78(3H,s), 2.2-
2.3(3H,m), 2.30(3H,s), 2.32(3H,s),
MsOH -NH, 2.67(3H,d,J=5Hz),
H3;CHN 2.92(1H,dd,J=7,17Hz),
17 MO/\[( 3.04(1H,dd,J=5,17Hz), 3.41(1H,m),
© O 13.74(1H,4,J=7THz), 4.07(4H,m),
4.66( lH,s,DzOexch.), 4.89(2H,s),
4.96(2H,m), 5.05(2H,m),
5.14(1H,d,J=2Hz), 5.47(1H,d,J=7Hz),
5.95(1H,m), 7.21(1H,d4,J=9Hz),
7.56(2H,m), 7.67(1H,m), 8.02(2H,m),
8.16(3H,brs,D,Oexch.),
8.39(1H,m,D50exch.)

le 16

[err] Exanple No.




- 65- Tabl e, 17
Physi cal properties
| R(Cnujol,cnferr]): 3400, 1740, 1705

[err]

NI\/R(DI\/SO[err][err] ):0.13-0.19(1H m,

O~N~NOURAPAPWONREPOO

.35-0.41(1H,m, 0.49-0.56(2H, m,

Exanpl e No E

FAB- MS(m z): 966( MrNa) [ err]

.97-1.10([1H, ), 1.02(3H,s), 1. 03(3H, s),
.35(9H,s), 1.54(3H,s), 1.62-1.75(1H m,
.79(3H,s), 2.09- [err] 6.2 40(3H M, 2.30(3Hs),
.31(3H s) 2.95(1H, dd;%¥=8, 18Hz), 19
. 08( 1H, dd, J=5, 18.”2@.6,& 34- 3.45(1H ), 3.74(1H,d,J=7Hz), 4.01-
.10(4H, m, E66(IH brs), 2485 5. 1I5( 2H, o1} ,
.90(2H, s), 4. 95( 1HIQ) i keOJ—Jd#z)
.06(1H, d, J95Hz), 9. 14(1H,s),,
.56(2H, tli ke, J=7Hd) , o
. 69( 1H, S) , Example 7.90
.18(3H, brs)| nNo. Y
E Physical properties |
FAB-MS(m/z) : 1009(M™*+Na),
987(M++H)
IR (nujol,em™) : 3395, 1745,1707
NMR(DMSO-dg, & ) : 0.11-0.18(1H,m),|
0.34-0.40(1H,m), 0.49-0.55(2H,m),
1.00-1.06(1H,m), 1.02(3H.s),
1.03(3H,s), 1.24(6H,t,J=7.0Hz),
MsOH - NHCH, 1.35(9H,s), 1.55(3H,s), 1.63-
8 1.74(1H,m), 1.78(3H,s), 2.20-
H,CH,CO0CTF o 2.30(3H,m), 2.30(3H,s), 2.31(3H.s),
3CH, ©.L) /\(f)( 2.65(3H,s), 3.13-3.26(2H,m), 3.35-
3.45(1H,m), 3.74(1H,d,J=7.0Hz),
4.03-4.11(3H,m), 4.19-4.29(2H,m),
4.43(1H,brt,J=5Hz), 4.65(1H,brs),
4.90(2H,s), 4.93-4.97(1H,m), 5.00-
5.05(1H,m), 5.06(1H,d,J=4Hz),
5.14(1H,s), 5.47(1H,d,J=7Hz), 5.91-
5.99(1H,m), 7.19(1H,m), 7.53-
7.70(3H,m),
8.02(2H,d,J=7THz), 9.07(1H,brs)




- 66- Table 18 [err]

"~ No. E Physi cal
properties :
LC-M5(mz):958(MH err])
| R(nuj ol , cm 1) : 3400, 1745, 1707
NVR(DMSO-d[err][err]): O 15(1 H m,
0.37(1H,m), 0.52(2H n), O0.95-
1.10(1H, M, 1.02(3H,s), 1.03(3H, s) 65-
1.35(9H,s), 1.54 L, 1.68(1H m
1.78(3H,s), 2.03¢ —;)— 2.17- 2. 34
(3H, ), 2.30(3H,s),][2.32(3H 53),
2.95(1H, dd, J48, | 7Hz} ,

3. 08(1H, dd, J45, 17Hz), 3.4 LCO.NH O
3. 74E 1H d, J=1Hz), 4 06(4H16H:L63 o
4.67(1H, s, D ¢rr] 0exgh.), 4.89¢(
1l Hz) , Example 4.9 B ‘
5. 05( 1H, d, J=1 Hzl)(().
5.07(1H, d, J=4Hz) EO @_Coa
E Physical properties
FAB-MS(m/2):966(M+Na)*
IR (nujol,cm™1):3400,1740,1705
NMR(DMSO—d6, 0 ):0.13-0.19(1H,m),
0.35-0.41(1H,m), 0.49-0.56(2H,m),
0.97-1.10(1H,m), 1.02(3H,s),
1.03(3H,s), 1.35(9H,s), 1.54(3H,s),
1.62-1.75(1H,m), 1.79(3H,s), 2.09-
2.40(3H,m), 2.30(3H,s), 2.31(3H,s),
MsOH - NH; . |2.95(18,dd,J=8,18Hz),
3.08(1H,dd,J=5,18Hz), 3.34-
19 HNOC” () 0/\[]/ 3.45(1H,m), 3.74(1H,d,J=7Hz), 4.01-
O |4.10(4H,m), 4.66(1H,brs), 4.85-
5.15(2H,br), 4.90(2H,s),
4,95(1H,dlike, J=11Hz),
5.06(1H,d,J=5Hz), 5.14(1H,s),
5.47(1H,d,J=7THz), 5.92-5.96(1H,m),
7.21(1H,d,J=9Hz),
7.56(2H,tlike, J=7Hz),
7.67(1H,tlike,J=7Hz), 7.69(1H,s),
7.90(1H,s), 8.01(2H,dlike, J=7Hz),
8.18(3H,brs)

Exanpl e




5. 14(1H, d, J=2Hz),

5.47(1H,d, J=7Hz), 5.95(1H m,

7.21(1H,d, J=9Hz),

7.56(2H,t, J=8Hz),

7.64(1H,s, D err]Oexch.), 7.67(1H m,

7.87(1H s, Jerr] Cexch.),

8.02(2H,d, J=7Hz), :

8. 09( 3H, br s, D20exch.) Exanpl g 21- 24 The

corresponding starti ng conpounds are treated in the sane manner as
descri bed i n Exanpl Tapl 4-7 to give the conpounds shown in Tables 19.

-67- able 1
Exanpl e No. A
Example
No.

E Physical properties

LC-MS(m/z):958 MH ™)
IR (nujol,cm-1):3400,1745,1707
NMR(DMSO-dg, & ):0.15(1H,m),

0.37(1H,m), 0.52(2H,m), 0.95-
1.10(1H,m), 1.02(3H,s), 1.03(3H,s),
1.35(9H,s), 1.54(3H,s), 1.68(1H,m),
1.78(3H.s), 2.03(2H,m), 2.17-2.34
(3H,m), 2.30(3H,s), 2.32(3H,s),
2.95(1H,dd,J=8,17Hz), _
3.08(1H,dd,J=5,17Hz), 3.41(1H,m),
3.74(1H,d,J=7Hz), 4.06(4H,m),

MsOH -NH
U O\/ﬁ\ 4.67(1H,5,D,Oexch.), 4.89(2H,s),

20 fid) 4.95(1H,d,J=11Hz),
0 0} 4.98(1H,d,J=2Hz,DzOexch.),

5.05(1H,d,J=7Hz),
5.07(1H.d,J=4Hz),
5.14(1H,d,J=2Hz),
5.47(1H.d,J=7THz), 5.95(1H,m),
7.21(1H,d,J=9Hz),
7.56(2H,t,J=8Hz),
7.64(1H,s,D,0exch.), 7.67(1H,m),

7.87(1H,s,Dzchch.),

8.02(2H,d,J=THz),
8.09(3H,brs,D,Oexch.)

Example 21-24

The corresponding starting compounds are treated in the same manner

as described in Example 1 or 4-7 to give the compounds shown in Tables 19.



21 _ : 22 - 23 [err]
- [err] 24 Exanpl e 25 (1) To 13.13 g of
(IR 2R) - 2- et hyl cycl opropyl -1, 2- bi s(i sopropyl oxycar bonyl ) et hyl ene acet al
ina mxture of 40 m of tetrahydrofuran and 80 m of water is added 9.15 g
of p-toluenesul fonic acid nonohydrate. The reaction m xture is refluxed
-under heating for 8 hours. After the reaction mxture is cooled, a
saturated aqueous sol ution of sodium hydrogen carbonate and 400 m of
- 68- -67-

Table 19

Example
No. (cm,cH,00

21 \V—
Hj
23 H3C
o HsC
24

Example 25
- (1)To 13.13 g of (1R,2R)-2-methylcyclopropyl-1,2-

bis(isopropyloxycarbonyl)methylene acetal in a mixture of 40 ml of tetrahydrofuran

and 80 ml of water is added 9.15 g of p-toluenesulfonic acid monohydrate. The
reaction mixture is refluxed under heating for 8 hours.  After the reaction mixture is

cooled, a saturated aqueous solution of sodium hydrogen carbonate and 400 ml of



toluene are added to the m xture. The aqueous layer is extracted with
“toluene twice. After the organic layer is dried over sodiumsulfate,
inorganic materials are renmoved by filtration. A 27.09 g of

benzyl oxycar bonyl net hyl enet ri phenyl phosphorane i s added to the sol ution.
The m xture is stirred at 80 [err]C for 18 hours. The solvent is renoved
‘in vacuo and the residue is purified by silica gel colum chromatography
(sol vent ; hexane: et hyl acetate=15:1) to give 6.67 gof benzyl trans-3-(2-

met hyl ) cycl opropyl acryl ate. Benzyl trang83-(2-nethyl)cyclopropylacrylate is

_ E ElgatSeR? ﬂgl&iﬂ?ﬁar’é%em@ﬁé nARHES CrTHResghddbubNAyER i€ etk £0ted NitH oldeME twice.
but ox y c ahfienthe- arganiti laperig|dried qveR spRjurR- swifats; liferganiprrayerials -aog aewidveidneca

boxyl i id.,, . 86-91 FAR- z) . 300(VH )
(2) (45, Srpblgtior, g kot osethamg oo dBhs Ry R bRore i
met hyl | GaddedRb QRY bolertidna z OThél nfiRedieie )itied RB0AC dRd1shders! | TRE ebMevt 3s

[err] -benzoyl oxy-5 [err] ,20-epoxy-1 [err] ,13 a -dihydroxy-7 [err] ,10
[err] - blesyoved, D yaquehand deq 165 tramifiesihy silisa gal-cobwmy- ehiorazieograrlit ed i n

e A eaEho B ARG bBRkLls HRRVE kY or e Farls-3-o- acet oxy-2 [err]
- ((4S, Shhethyl)ey tloptipyia@alatany Berzyl -tedrves-(BrmedhlfdyRopidpilacrylate is treated
met hyl ] cycl ohexyl oxazol i di n-5-yl carbonyl oxy) - rr]  ,20- egoxy- 1 [err]

5
- hydr oxyinZhg spyie mapneips ]_iescrib)r-ﬁé in Examiple ﬂ@n@rf[e?&%%%% iitoxy) t ax- 11
- -0- - : . .
- cet oy opisarhonyl ZERE My tase P Shi e lopropyl-5-orezalidhecilidonis .

di met hylacid.[ (1R, 2R) - 2- net hyl ] cycl ohexyl oxazol i di n- 5-yl car bonyl oxy)-5 [err]

20-epoxy-1[err]-_h xy-T7[err] _

, 10[ err] - bi s(n}})?,s@-gsl;clpchl or oet hoxycar bonyl oxy)tax-11-en-9-one is treated in
t he sane manner_ as described i,n Exanple 2 to give 4 a -acetoxy-2 a
-benzoyl oxy- FAB-MS(m/2):300(MH")

gn(etz Eyl?)]SZ:ygl E)S; gp?%?@‘%ﬁ%?%ﬁ’ﬁ%%% %ﬁ%q%%éggﬁ& i}%[éﬁ%’?ﬁsfzf err] ,10 [err]

- t r i hy drmethiyHrydéprpyd-Semazolidinecanbopylid 8dd Bid[4er rak@oxy-2 a -benzoyloxy-5

FAB- MS( n‘g 90@%%29{[ ,[? ,rlg]atyﬁ‘?ydroiyJ B 10 B8 -bis(2,2,2-trichloroethoxycarbonyloxy)tax-11-
en-9-one are treated in the same manner as described in Example 1(9) to give 4 « -
acetoxy-2 « -benzoyloxy-13 « -((45,5R)-3-tert-butoxycarbonyl-2,2-dimethyl-4-[(1R;2R)-2-
methyl]cyclohexyloxazolidin-5-ylcarbonyloxy}-5 8 ,20-epoxy-1 8 -hydroxy-7 8,10 8 - .
bis(2,2,2-trichloroethoxycarbonyloxy)tax-11 -en-9-one.

FAB-MS(m/z):1198(M " +Na)

. (3)4 « ~Acetoxy-2 « -benzoyloxy-13 « -{(45,5R)-3-tert-butoxycarbonyl-2,2-
dimethyl-4-[(1R,2R)-2-methyl]cyclohexyloxazolidin-5-ylcarbonyloxy}-5 8 ,20-epoxy-1 8 -
hydroxy-7 8,10 £ -bis(2,2,2-trichloroethoxycarbonyloxy)tax-11-en-9-one i_s treated in the
same manner as described in Example 2 to give 4 a -acetoxy-2 « -benzoyloxy-13 « -
{(2R,3S)-3-tert-butoxycarbonylamino-2-hydroxy-3-{(IR,2R)-2-
methyl]cyclopropylpropionyloxy]}-5 8 ,20-epoxy-1 8,7 8,10 g -trihydroxytax-11-en-9-one.

 m.p.167-174C |

FAB-MS(m/z):808(M*+Na)



- 69- : (4)4 a -Acetoxy-2 [err] -benzoyloxy-13 [err]

"-{(2R, 3S)-3-tert-butoxycarbonyl am no-

2- hydroxy-3-[ (1R, 2R) - 2- net hyl ] cycl opr opyl pr opi onyl oxy} 5 [err], 20- epoxy-1
[err],7 [err] ,10 [err] - trihydroxytax-11l-en-9-one is treated in the sane
manner as described in Exanple 5 to give 4 a -acetoxy-2 a -benzoyl oxy-13
‘lerr] -((2R 3S)-3-tert- butoxycarbonyl am no- 2-[ (3S) - 3-

am no- 3- et hoxycar bonyl pr opi onyl oxyacet oxy] - 3- [(1R 2R) - 2-

met hyl ] cycl opr opyl pr opi onyl oxy] -5 [err] ;620- epoxy-1 [err],7 [err],10 [err]
-trihydroxytax-11- apssiY 2R . _

" (deconposed) @m%ééﬁl\/%%?) 100 eirf" LR35y S bﬁé%?géﬁﬁammo
[err]): 32bgdimgo3-LARR2R)- z-methylﬂm(@o r@w/@w&w&ﬁ]ﬁt BPEppxP 17 @ BBRHH, m)

. 50-0. 65 3HAJ =6z
. 24(3H, ?ghY%Xta"]‘Qﬁ‘(gﬁg‘ is @‘f*“?ﬂ(‘& %’ 53&‘35‘5%}1?4@5]% %ﬁnbe%! i Examls 5 to
.19-2.2 . 4

5401 f"“‘ﬁfﬁ%ﬁ%%@?%;r@ﬂ%ﬁ%%ﬁ“ (R S bu BB oPlablo(36) 83

. 40( 1H, aminesBtefhoxycgriordpropiomdpeyasptoxy 9sl(R88]2H ), 5. 05(1H, d, J=8Hz),

15111 i onsonri by 5%%%?%*%?? AE0P: é%r?éqma”% Hegngong),

. 37( 3H, Blefhanesulfonate. Exarrpl e 26 4 [err] -Acetoxy-2
[err] - benzoyl oxy- 13§[(err] (4S 5R) - 3-tert-but oxycarbonyl -2, 2-

di met hyl - 4- [ (R-2Rp2 ﬁfé@QWPfP | ohexyl oxazol i di n- 5-yl car bonyl oxy)-5 [err]
, 20-epoxy-1 [err hydr oxy- 7 [err] 10 [err]

bis(2,2, 2-t Ak $Q§@(W@1@Q@€Mbdh\§ﬁ)oxy)tax 11- en- 9- one obtai ned i n Exanpl e
25(2) is treated in the same manner as described in Exanple 1(10)-(14) to

give 4 a acemmu can memmsoﬂyzm [err]
-((2R, 3S)-3-tert-but oxycar bonyl am no- 2- £ -3-am no-

3- et hoxycar bdﬂMR)(BB DMS@@@@QKP]Z@ A, 12R)0-50-0:65(RF1, 10y 0.V 69831 pre pi on
yloxy]-5 [err] ,20-epoxy-1 [err],7 [er] ,10 [err]

"t ri hydr@9S(BHyd,J+6Hz), D OMGEL syt PAHs T Hiah 33 i), AtBAGTIE ), 1% hB4MEE)Of ¢ he
product pLaths SRS Bk 1955 aler o3 SOTROHISLL ar IBLS ARt .05

Ref er enc
3.54(1H,m), 3.74(1H,d,J=7Hz), 4.01-4.13(3H,m), 4.16-4.28(2H,m), 4.40(1H,t,J=6Hz),
4.64(1H,s), 4.90(2H,s), 4.92-4.99(2H,m), 5.05(1 H,d,]=8Hz>, 5.11(1H,d,J=4Hz), 5.14(1H,s),
5.47(1H,d,J=7Hz), 5.89-6.00(1H,m), 7.15(1H,d,J=9Hz), 7.51-7.59(2H,m), 7.64-7.72(1H,m),
8.02(2H,d-like,J=7Hz), 8.37(3H,brs).
Example 26
4 ¢ -Acetoxy-2 a -benzoyloxy-13 a -{(45,5R)-3-tert-butoxycarbonyl-2,2- .

O~NOTA~hWNEO

dimethyl-4-[(1R,2R)-2-methyljcyclohexyloxazolidin-5-ylcarbonyloxy}-5 8 ,20-epoxy-1 8 -
hydroxy-7 8,10 8 -bis(2,2,2-trichloroethoxycarbonyloxy)tax-11-en-9-one obtained in
Example 25(2) is treated in the same marmer as described in Example 1(10)-(14) to give
4 a -acetoxy-2 a -benzoyloxy-13 « -{(2R,35)-3~tert-butoxycarbonylamino-2-[(3S)-3-amino-
3-ethoxycarbonylpropionyloxyacetoxyl-3-[(1R,2R)-2-methyl]cyclopropylpropionyloxy}-5
8 20-epoxy-1 8,7 8,10 8 -trihydroxytax-11-en-9-one methanesulfonate.

The physical properfies of the product are the same as those of the compound of
Example 25(4).

Reference Example




- 70- : A solution of 3.29 g of 4 a -acetoxy-2 a

“-benzoyl oxy-5[err], 20-epoxy-1 [err] ,10 [err] ,13 [err]
-trihydroxy-7[err]-triethylsilyloxytax-11-en-9-one in 10 m of pyridine is
cooled in an ice-bath, and 1.38 ml of trichloroethylformc acid chloride is
added dropwi se thereto. The mxture is warned to roomtenperature and
stirred for 7 hours. The reaction mxture is extracted with ethyl acetate
by pouring into a mxture of ethyl acetate and ice- water. The extract is
washed with water and brine, dried over +#gnesi um sulfate and evaporated to

remove the sol vent. A shieridresF 998 gicy 4muatétbﬁyizlwb§hio)ﬂax)gslp 20kpaRy-1 8,10
chromat ogr aphy (sol vent; toluene’ethyl acetate=4:1) 4 a - acet OXy- 2

a benzoylﬂoi§ a5tr|!1§fdrpx2-@ feposihylsily bpgytax-flygn@xgner i ée p]l of pyndme is cooled in
o 6 o Eh 065K, 38 81l of ichicroeltiy FRKAE AR HYERE ORI LX WSS L
I R( nuj 0I thdreﬂor] )TBelYtﬁxﬂuZ'ZGs wWrzmetitbroom temperature and stirred for 7 hours: The

NVR( CDCl 0586H J7HZ 0.93(9 J7HZ 1.64

ASES Jz%%”ﬁr i e ebtyl Hspiate by poUiaEARiad Mgt P hrbH m
2. 50- 2. 584lorh Ehun a3 Bdice 0. 57 Wractds 4ohEH nettBkaker dhBibrihd Hifled SOBE)

1 061 1 g éiﬁi&fnéeéé@mﬁeﬁ&lqﬁmi s%?%?a PSRRI

4, 96( 1H, dmag8esium

8.10(2H, d, J d
01 OO hp ik ket rotumn sosetpemahy GEMERE BluSR el aetpesst B Eed kT on

has hi gh y&&ty-2 el-béizoylaky-518 D0-eporbill g hydréael7 8l-aeetRlsQy Ry B8 -(@/2{2-t unor
activity. For exarrpl e, thé taxol "derivative i'n the present invention

exhi bits EichproethoxyearhonyrinxyMaxiNran-2ongnd | i f e- prol ongating ef fects on
mce to which Yo l?»cfg J):el | s are transplanted intraperitoneally, nude mce to
whi ch human brésst’ carci noma MX-1 cell's are transpl anted subcutaneously, or

mce to whi chyﬁ&.@l\qg a?%%s?ﬁll'{:tﬁ) are transplanted intraperitoneally or
A : .

subcut aneousl her, the taxol derivative or a
phar rraceutlcalllé{( acceptgbl e salt thereof in the present invention has |ow

toxicity. For aﬁﬂﬂﬁlecmvxhéﬁ YL7H014201 00y - 13 a -
NMR(CDC13, ¢ ):0.58(6H,q,J=7Hz), 0.93(9H,t,]=7Hz), 1.64(3H,s), 1.85-1. 92(1H,m),

2.08(1H,d,J=5Hz), 2.20(3H,s), 2.29(3H,s), 2.20-2.30(2H,m), 2.50-2.58(1H,m),
3.84(1H,d J=7Hz), 4.15(1H,d,J=8Hz), 4.31(1H,d,J=8Hz), 4.47-4.51(1H,m),
| 479(1H,d,J=12Hz), 4.83(1H,d J=12Hz), 4.83-4.88(1H,m), 4.96(1H,d,]=8Hz),
5.64(1H,d J=7Hz), 6.30(1ELs), 7.26-7.63(3H,m), 8.10(2H,d,J=7Hz).
Effects of the Invention

The compound (I] or a pharmaceutically acceptable salt thereof in the
present invention has high water-solubility, high stability, and also an excellent
antitumor activity. For example, the taxol derivative in the present invention
exhibits excellent antitumor activities and life-prolongaﬁng effects on mice to which
P-388 Cells are transplanted intraperitoneally, nude mice to which human breast
carcinoma MX-1 cells are transplahted subcutaneously, or mice to which B16 .
melanoma cells are transplanted intraperitoneally or subcutaneously.

Further, the taxol derivative or a pharmaceutically acceptable salt thereof

in the present invention has low toxicity. For example, when 4 « -acetoxy-13 « -



-71- {(2R 3S)-3-tert-butoxycarbonyl am no-2-[ ((3S)-3-am no- 3-

‘et hoxycar bonyl propi onyl oxy) acet oxy] - 3- cycl-opr opyl pr opi onyl oxy}-2 [err]
-benzoyl oxy-5 [err] ,20-epoxy-1 [err] ,7 [err] 10 [err]
-trihydroxytax-11-en-9-one nethanesulfonate i s.intravenously adm nistered
(25 ng/ kg) for 5 days once a day to BDF[err] mce to which B16 nel anoma
cel | s transpl anted subcutaneously, no death of mce is observed in nore

t han 30 days. Thus, the conpound [I] in the present invention
can be suitably used for nedical treatnentj.of a wide range of tunors such

as breast [a, Falo 8 [a. nant nel anoma, and the
as breast (GRS Pl BliloxyRABByIAHAG- £ HEHI3-aHEh L | anom, and t

CLAI MED | &thoxycarbonylptopionjlaxydgretoxy)-Bajyciapeappiprapiohhioxbe mibenidyloxy-s1 r ]
B8 ,20-epoxy-1 8,7 8,10 B -trihydroxytax-11-en-9-one methanesulfonate is intravenously
administered (25 mg/kg) for 5 days once a day to BDF; mice to which B16 melanoma

cells transplanted subcutaneously, no death of mice is observed in more than 30 days.
Thus, the compound [[Jin the present invention can be suitably used for
medical treatment of a wide range of tumors such as breast cancer, ovary cancer, lung

cancer, malignant melanoma, and the like.



wherein R3 represents a | ower al kanoyl group; R err] represents a
sSubstituted or unsubstituted benzoyl group; ring A represents a
substituted or unsubstituted cycl opropane ring; X represents a single bond
or a group represented by -0-, -S or - NH; Rrepresents a substituted or
unsubstituted | ower al kyl group (wherein said |ower alkyl group may have a
cycl oal kyl noiety), a substituted or unsubstituted aryl group or a
substituted or unsubstituted aromatic heterocyclic group; E represents
hydrogen atomor a group represented by s4Q(CH err])[err]ZY; Y represents a

resi due ' r rino acid or a dipeptide by renoving hydroxyl
group in mﬁgiﬁq%ﬁﬁﬁ herefrom (wherein am no group existing in said
resi due may be protected, and carboxyl group existing in said residue nmay
be esterified or amdated); Z represents a group represented by the fornula
of O or -NHl; and comppundeepesénted by the formmls[I:or a phar maceutical ly
acceptabl e salt thereof. 2. The,compognd of Claim1l, wherein Eis a
group represented by -CQ(CH err])[err] ZY$ H' A conpound of Claim1
or 2, wherein Y is a r eRX-@@eNBbtQii ned from an\y or [err] -amno acid, or
a di peptide consisting of theselam ng=a8i fEby[renoyvi ng hydroxyl group in
one carboxyl group there o grbup ekistingln said residue
may be protected, and c3§ eSS 1 Eresi due may be
esterified or am dated). 4, AHSonpéundoff Waim 1, 2 or 3, wherein
ring Ais a cyclopropane ring® OR* OR3 .
-73- which may b% substituted with 1 or 2 groyps selected fromthe groups
consi st i wgharkiraR” represents a lower alkanoyl group; R represents ‘a substituted or

unsubstituted benzoyl group; ring A represents a substituted or unsubstituted
cyclopropane ring; X represents a single bond or a group represented by -O-,-S- or -
NH-; R represents a substituted or unsubstituted lower alkyl group (wherein said
lower alkyl group may have a cycloalkyl moiety), a substituted or unsubstituted aryl
group or a substituted or unsubstituted aromatic heterocyclic group; E represents

hydrogen atom or a group represented by -CO(CH,) ZY; Y represents a residue

obtained from an amino acid or a dipeptide by removing hydroxyl group in one
‘carboxyl group therefrom (wherein amino group existing in said residue may be
protected, and carboxyl group existing in said residue may be esterified or amidated); Z
represents a group represented by the formula of -O- or -NH-; and n represents 1, 2, 3,

4,5 or 6, or a pharmaceutically acceptable salt thereof.

2. The compound of Claim 1, wherein Eis a group represented by
-CO(CH,), ZY.
3. A compound of Claim 1 or 2, wherein Y is a residue obtained from an «-

or B-amino acid, or a dipeptide consisting of these amino acids by removing hydroxyl
group in one carboxyl group therefrom (wherein amino group existing in said residue
may be protected, and carboxyl group existing in said residue may be esterified or
amidated).

4. A compound of Claim 1,2 or 3, wherein ring A is a cyclopropane ring



hal ogen atom a |ower al kyl group, and a | ower al koxy group; Ris a | ower
“al kyl group which may be substituted with 1 to 3 groups selected fromthe
groups consisting of a halogen atomand a | ower al koxy group (wherein said
| ower al kyl group may have a 3- to 5-nenbered cycl oal kyl noiety), a phenyl
group which nmay be substituted wwth 1 or 2 | ower al koxy groups, furyl
group, or thienyl group; and Y is a residue obtained froma natural am no
acid or an anti pode thereof or a dipeptide consisting of a natural am no
acid or an antipode thereof by renoving.-gydroxyl group in one carboxyl

10U ¢ NERALE AR BORR AR 0 QU RS SERB 1o oSl EaRBlE ory

protecte W enzyl oxycar bonyl| gro ower  al up, an

group exhaldgen dtons aildwieeallddgramy, dnel £Riveari dlkexd, gmcmlp R i adetvenlakiyl grbapp
whi ch may bhe- substlth#ed wi th a_l ower akogetg? ﬁr am dat ed), 5.
Petee fen 4

The conpdUHER SaycharRsiituigerith 4 1o 3 groxps & ﬁ@aow%ﬁ:ﬁr&gﬁfm&gf fe,
asparti Chafoln AbM 2 Qfowl yﬂ@&gr&@ AhBfedh s8R 1oWeY gmg frraléﬁl)%ggehab@r A

al ani ne, or "a di peptide consi st t hese am no aci vi‘ng
hydr oxyl tchangnbm‘ededxzallbﬁxyblegr)oa phehpt gfaupnwhidhemey ipeubsituged wyith 1 or

i sti tected with b | bony] . ._and
car boxy 2P ER KRR SR A BEP R QTSR P d0PeY 153 Sdife Rifhspgom
al kyl gr gwanwhl ﬁﬂuHBYachﬁoﬁbe%hhf)H&@ ‘E'héi*lebf‘oﬁa hwmﬁl dé%fénﬁg%f& né)chral
am dat ed) . he conpound of Claim5,” wherein ring A

?:ycl opr Iopmmo mdgom ennmqe ﬁeergqubsh remewagwhydroxyl %:mp inldnA cagngw greups a
Y
obt a ned TerePEt Bupatfin anting Brofip Skl in I gl SRR Wiy o1 e,

gl yci ne, bexzyll @@Fchrboaiy@gr@.q; by a IQWBVAIRG] Svti) ¥t cgitostpl gﬂ@u@rmﬁﬁtgaﬁwéldgr oup
therefrom (wherein car grou |st|ng .n said residue my
est eri f | eafIdia may he(ﬁﬁkkﬁnféﬁd(‘ﬂlthg? gmfﬁr adkylgrouptvelirh may be SubSﬁmfeﬂ]UI&barpound

of C ai nloQVeerg&g}‘gro%&:e {']aghaat%ﬁ?tyl group; Rlerr] is benzoyl group; Xis a

group represen rs—a’l ower alkyl group; and Y is asparaginyl

group, aspartyl gr'mqocorhpbﬁi\d-cﬁlcalyh 49 iepeinOY igd fﬁs;duegol@ﬂame(d/\h@mi n

CAr DO Patading Rspartic acd, ghutamine, EgutgrrJlg\é\lgla Profite, Hyily, afamane, 5o °V-
alanine, or a dipeptide consisting of these amino acids by removing hydroxyl group in
one carboxyl group therefrom (wherein amino group existing in said residue may be
protected with benzyloxycarbonyl group, and carboxyl group existing in said residue
‘may be esterified with a lower alkyl grbup which may be substituted with alower
alkoxy group, or amidated).

6. The compound of Claim 5, wherein ring A is cyclopropane ring which
may be substituted with alower alkyl group; R is a lower alkyl group, furyl group or
thienyl group; and Y is a residue obtained from asparagine, aspartic acid, glutamine,
glutamic acid, proline, glycine, or §-alanine by removing hydroxyl group in one
carboxyl group therefrom (wherein carboxyl group existing in said residue may be

esterified with a lower alkyl group, or amidated).

7. The compound of Claim 6, wherein R3is acetyl group; R%is benzoyl
group; X is a group represented by -O-; R is a lower alkyl group; and Y is asparaginyl
group, aspartyl group, g -alanyl group, or prolyl group (wherein carboxyl group may be

esterified with a lower alkyl group, or amidated).



-74- 8. A process for preparing a conmpound represented by the
“formula [1]: [err] wherein R err] represents a
| ower al kanoyl group; Rlerr] represents a substituted or unsubstituted
benzoyl group; ring A represents a substituted or unsubstituted

cycl opropane ring; X represents a single bond or a group represented by
-0, -S- or - NH; Rrepresents a substituted or unsubstituted |ower alkyl
group (wherein said | ower al kyl group nay have a cycl oal kyl noiety), a
substituted or unsubstituted aryl group.7&r a substituted or unsubstituted
aromati c hetegocycly | prétesuy ﬁ;&ﬁ-ﬁ{ﬁ@&h ohxar&?%sea&e% fheX¥oIhRUR [1]:
represented by -CO(CH err])[err]ZY;” Y represents a residue obtalined from
~an amino acid or a dipeptide by renovi® XYylogroup in one carboxyl
group therefrom (whereipydH Q8 NG, CRJsai d resi due may be
protected, and carboxyl group e i O Ndue may be esterified or
am dated); Z represent ormul afpf -0 or -NH;
and n represents 1, 2, , 5 o >gh |y acceptable salt

t hereof, which conprisesY (1) IN2pPresented by the
formula [11]: EO ° [&rr] %3 wherein Rl err]
represents a protecting group of hydroxyl Bgoup; err] represents a

[ f d | : : . d fi h
R L S
E Ihﬁl I or Myr@ubsdituked benzoyl group; ring A represents a subdktide@ér unsubstituted

cyclopropane ring; X represents a single bond or a group represented by -O-, -5- or -
NH-; R repres.ents a substituted or unsubstituted lower alkyl group (wherein said
lower alkyl group may have a cycloalkyl moiety), a substituted or unsubstituted aryl
groﬁp, or a substituted or unsubstituted aromatic heterocyclic group; E represents

hydrogen atom or a group represented by -CO(CH,) ZY; Y represents aresidue

obtained from an amino acid or a dipeptide by removing hydroxyl group in one
carboxyl group therefrom (wherein amino group existing in said residue may be
protected, and carboxyl group existing in said residue may be esterified or amidated); Z
represents a group represented by the formula of -O-or -NH-; and n representsil, 2,3,
4,5 or 6, or a pharmaceutically acceptable salt thereof, which comprises:

(1) reacting a compound represented by the formula [I]:

R'Q P oRr?

NH, O
Otae (1]

OH

HO
- OR4

[T

(@] [ILTED
)
w

wherein R1 represents a protecting group of hydroxyl group; R2 represents a protecting

group of hydroxyl group; R3, R4 and ring A are the same as defined above, or a salt

thereof with a compound represented by the formula {II]:
RX-COOH (o}



-75- wherein Rand X is the same as defined above, a salt thereof, or a
Teactive derivative thereof to obtain the conpound represented by a
formula [V]: [err] wherein Rerr], Rerr], Rerr], Rerr], ring A X
and R are the sane as defined above, and renoving the protecting group of
t he hydroxyl groups at 7-position and 10-position in this conmpound;
(2)reacting the conmpound [I1] or a salt thereof with the conmpound [II1], a
salt thereof, or a reactive derivative thereof, to obtain the conmpound [V],
reacting the corrpound [V with a conpoungssepresented by the fornmula [1V]:
ECH

by- oo o SFETGT & e BReSaiieres detrBaiHoe, £ BAE BRRENTOr 2 geactys derivativg,

t her eof , titereofrteantitainethdeonmaiinderapvesantéd byadorrania (Vg t he protecting
groups of t he hydroxyl groups at 7- p03|;|on apd 10-position in the obtained
conpound; or (3)reacting the conpG gRrR? a salt thereof with the
conpound [I11], a salt RXEONH, @®r gl vative thereof, te obtain
the conpound [V], renoving tpe df ot e N t he hydroxyl groups at
7-position and 10- posi &Hof €'0va¢ then rd¥cting the

resul ting conmpound wth\the fofnula | eYeof, or a reactive
derivative thereof, and '

wherein Rl, R2, R3, R4, ring A X, and R are the same as defined above, and removing
the protecting group of the hydroxyl groups at 7-position and 10-position in this
compound; .

~ (2)reacting the compound [I] or a salt thereof with the compound [III], a salt
thereof, or a reactive derivative thereof, to obfain the compound [V], reacting the
compound [V] with a compound repreéented by the formula [IV]:

E'OH )
wherein E' is a group represented by -CO(CH,), ZY; Y, Z, and n are the 'same as defined
above, a salt thereof, or a reactive derivative thereof, and removing the protecting
groups of the hydroxyl groups at 7-position and 10-position in the obtained -
compound; or |
(3)reacting the compound [I] or a salt thereof with the compound [}, a salt

thereof, or a reactive derivative thereof, to obtain the compound [V], removing the
protecting groups of the hydroxyl groups at 7-position and 10-position in the
compound [V], and then reacting the resulting compound with the formula [IV], a salt
thereof, or a reactive derivative thereof, and then, if required, converting the resulting
compound into a pharmaceutically acceptable salt thereof.

9. A process for preparing a compound represented by the formula [I-a):



conpound into a pharmaceutically acceptable salt thereof. 9. A
process for preparing a conpound represented by the fornula [I-a]:

- 76- wherein R3 represents a | ower al kanoyl group; R4 represents
a substituted or unsubstituted benzoyl group; ring A represents a
substituted or unsubstituted cycl opropane ring; X represents a single bond
-or a group represented by -O, -S- or - NH; Rrepresents a substituted or
unsubstituted | ower al kyl group (wherein said | ower al kyl group nay have a
cycloal kyl noiety), a substituted or unggbstituted aryl group or a
substituted or unsubstituted aromati cyfjet er @rycli.c group; E represents a

- group represented by - CHerr])[err] sents a resi due obtained
froman amino acid oR ' Di de\by droxyl group in one
car boxyl group therefrom (A 8 n ting in[I%gi d residue may
be protected, and car? g oupo'ﬁ" esi due y be esterified

or am dated); Z represgnts ajgroup rejg [ e fornmula of -©& or
-NH; and n represents 1, 2ty 4 S o006, Dr a phalnmaceutically acceptable
salt thereof, which conprises reacting aMpouﬁE’represent ed by the
formula [V]: :

wherein R3 represents a lower alkanoyl group; R4 represents a substituted or
unsubstituted benzoyl group; ring A represents a substituted or unsubstituted
cyclopropane ring; X represents a single bond or a group represented by -C-, -5- or -
NH-;- R represents a substituted or unsubstituted lower alkyl group (wherein said
lower alkyl group may have a cycloalkyl moiety), a substituted or unsubstituted aryl
| groui) or a substituted or unsubstituted aromatic heterocyclic group; E' represents a

group represented by -CO(CH,), ZY; Y represents a residue obtained from an amino

acid or a dipeptide by removing hydroxyl group in one carboxyl group therefrom
(wherein amino group existing in said residue may be protected, and carboxyl group
existing in said residue may be esterified or amidated); Z represents a group
represented by the formula of -O- or -NH-; and n represents 1,2,3,4,5or 6, or a
pharmaceutically acceptable salt thereof,

. which comprises reacting a compound represented by the formula [V]:

RX-CO-NH o
vl

HO

Ol
~
S
Olitiseee,
o)
W

wherein Rl, Rz, R3, R4, ring A, X, and R are the same as defined above, with a

compound represented by the formula [IV]:
E'OH (1V]
wherein E' represents a group represented by -CO(CH,),,ZY; Y, Z, and n are the same as



[err] wherein Rerr],Rerr], Rerr], Rerr], ring A, X, and R are the
“sane as defined above, with a conpound represented by the formula [IV]:
ECH [1V] wherein E represents a group represented by
~-CO(CH err])[err]2ZY; Y, Z and n are the sane as :

-77- defined above, renoving protecting groups of hydroxyl groups, if
‘necessary, renoving a protecting group of am no group and an ester residue
of carboxyl group, and then, if required, converting the resulting conpound
into a pharnmaceutically acceptabl e salt_t/hereof. 10. A process for

PP o YR e R AL o Y s tpmovin
r epr esenkprotedting igrdwp eflaminol psoiys khil uineebtdremezilyie afrcarhmxyt groapplandphesgift s

a substituted or unsubstituted . i )
required, converting the resulting compound into a pharmaceutically acceptable salt

.

thereof.
10. A process for preparing a compound represented by the formula (Fa}:
' 0
RX-CO-NH O
' o...... [T-2]
N o

wherein R3 represents a lower alkanoyl group; R4 represents a substituted or
unsﬁbsti’cuted benzoyl group; ring A represents a substituted or unsubstituted
cyclopropane riﬁg; X répresents a single bond or a group represented by -O-,-S- or -
NH-; R represents a substituted or unsubstituted lower alkyl group (wherein said
lower alkyl group may have a cycloalkyl moiety), a substituted or unsubstituted aryl
group, or a substituted or unsubstituted aromatic heterocyclic group; E' represents a

group represented by -CO(CH,), ZY; Y represents a residue obtained from an amino

acid or a dipeptide by removing hydroxyl group in one carboxyl group therefrom
(wherein amino group existing in said residue may be protected, and carboxyl group
existing in said residue may be esterified or amidated); Z represents a group
represented by the formula of -O- or -NH-; and n represents 1,2,3,4,50r 6,0r a
pharmaceutically acceptable salt thereof,

which comprises reacting a compound represented by the formula [VII]:

RX-CO-NH o
[vig

HZ(CH,),CO0




cycl opropane ring; X represents a single bond or a group represented by
~-0-, -S- or - NH; Rrepresents a-substituted or unsubstituted | ower alkyl
group (wherein sai d | ower al kyl group nmay have a cycloal kyl noiety), a
substituted or unsubstituted aryl group, or a substituted or unsubstituted
aromatic heterocyclic group; E represents a group represented
by-CO(CH err])[err]ZY; Y represents a residue obtained froman amno acid
or a dipeptide by renmoving hydroxyl group in one carboxyl group therefrom
(wherein am no group existing in said regg-due may be protected, and

carboxyl group exisbing ijn said residue may be esterified or anm dat ed) Z
't epr esentvshereyt Bup eB e%erﬁ’&l Ap¥, Rné. ang ﬁlﬁrﬁﬂﬁﬁ sarpe agdefined abgye, with

represents ceutically acceptable salt
t her eof , W%WF§%§9$§§% %dnbulgg%]gﬁnd represented by the fornmul a
[VI1]: [err] . YOH (vim -78-

wherein Rerr], Rerr], Rerr Rlerr], ring A X R Z, and n are t-he sane
as def i nevheretyd,is whe pame as defived abpvdy remaving prptecHBgigmpuns af hyalroxy!

YCH
Femovi ng SPERBMssgeprYub oy E ahBif g A SPARAS ABLLNGM BRI resigue
protect i g cgionp dgfoupmm@ i) Upregjuired) casterting ethiedegultih gcamhpayhd gntwa and

then, if require converti n}g the resuylting compound into a
phar nacetﬂhaéﬁ‘laF?lf&‘@@éfpicéﬂ’féb &hkt therepbor . 11. A process for

preparing a CQﬂpoqudpfo%Qgs%? B}&Qirmé é%nfagﬁﬂalx‘%p{'éséméd by the formula [I-b):

[err]

RX-CO-NH
(I-b]

Olitinm
=
A
Qlittannees
7~

HO

wherein R3 represents a lower alkanoyl group; R4 represents a substituted or .
unsubstituted benzoyl group; ring A represents a substituted or unsubstituted
cyclopropane ring; X represents a single bond or a group represented by-O-, 5-or-
NH-; R represents a substituted or unsubstituted lower alkyl group (wherein said
lower alkyl group may have a cycloalkyl moiety), a substituted or unsubstituted aryl
group, or a substituted or unsubstituted aromatic heterocyclic group, or a |
pharmaceutically acceptable salt thereof,

which comprises reacting a compound represented by the formula [IX]:
R6
RX-CO— O X

COOH

wherein R® represents a substituted phenyl group, ring A, X, and R are the same as



wherein R err] represents a | ower al kanoyl group; R err] represents a

~ substituted or unsubstituted benzoyl group; ring A represents a substituted
or unsubstituted cycl opropane ring; X represents a single bond or a group
represented by -0-, -S- or - NH; R represents a substituted or
unsubstituted | ower al kyl group (wherein said | ower al kyl group may have a
cycl oal kyl noiety), a substituted or unsubstituted aryl group, or a
substituted or unsubstituted aromatic heterocyclic group, or a
pharmaceutically acceptable salt thereof79-which conprises reacting a

corrpound dEﬁHE@%BB@@dortB’retaESvé Qef¥hAvé ifdreof, with a co c]pound represented blyithe

[err] erein R err] represents a substitute phenyl” group, ng A,

X, and Rf@tmultah@(]sane as
-79- defined above, or a reactive,deri v%lve t hereof, with a conpound

represented by the fornula [X]: OR?

D
()

HOm- X

wherein Rl, R2, R3, and R* are the same as defined above, and then subjecting the

resulting condensate to the cleavage reaction of an oxazolidine ring to obtain a

compound represented by the formula [V]:

RX-CO-NH
vl

n
(@]
it
(@[ 1
%

OR*
wherein RI, Rz, R3, R4, ring A, X, and R are the same as defined above, removing the
protecting groups of the hydroxyl groups at 7-position and 10-position in the |
compound {V], and if required, converting the resulting compound into a

pharmaceutically acceptable salt thereof.
12. A process for preparing a compound represented by the formula [I}:

o:«-» ' [
: 0

OR*

Ofitnsensy
A

wherein R! represents a protecting group of hydroxyl group; R2 represents a protecting

group of hydroxyl group; R3 represents a lower alkanoyl group; R4 represents a

substituted or unsubstituted benzoyl group; ring A represents a substituted or



hd

wherein R err], Rerr], Rerr], and Rerr] are the sane as defined above,
~and then subjecting the resulting condensate to the cl eavage reaction of
an oxazolidine ring to obtain a conpound represented by the fornula [V]:
[err] wherein R err], Rerr], Rerr], Rerr], ring A, X, and R are
t he sane as defined above, renoving the protecting groups of the hydroxyl
groups at 7-position and 10-position in the conmpound [V], and if required,
converting the resulting conpound into a pharnaceutically acceptable salt
t her eof . 12. A process for preparBdg a conpound represented by the

formil a [fdshbstituted c cloFropa_ne ring, [err] wher ein
Rl err] represents a gro ecting group of hydroxyl group; R[err} represents a
pr ot ect i nghichr cmpuiseshsodersinggr camppom@ repraseptedsanthe farmulee Xl kanoyl

group; R err] represents a substibutﬁ@l or unsubstituted benzoyl group;

ring A represents a substituted o _ -
BN o X1

COOH

wherein R” and R8 represent lower alkyl groups, R? represents a protecting group,
ring A is the same as defined above, or areactive derivative thereof, with a compound

represented by the formula [X}:

Xl

(@]

~
£
Ottt
%

wherein R1, R2, R3, and R* are the same as defined above, then subjecting the

resulting condensate to steps of cleaving an oxazolidine ring and removing the

protecting group R?, and if required, converting the resulting compound into a salt

thereof.
13. A process for preparing a compound represented by the formula {II}:

(11}

Qi
~
-
Ol
o)
w

wherein R! represents a protecting group of hydroxyl group; R2 represents a protecting

group of hydroxy! group; Rr3 represents a lJower alkanoyl group; R4 represents a

substituted or unsubstituted bénzoyl group; and ring A represents a substituted or



-

_-80- unsubstituted cycl opropane ring, which conprises condensing a conpound
~represented by the fornula [Xl]: [err]
wherein R err] and R err] represent |ower al kyl groups, R err] represents a
‘protecting group, ring Ais the sane as defined above, or a reactive
derivative thereof, with a conpound represented by the fornula [X] [err]
wherein R err], Rerr], Rerr], and Rerr] are the sane as defined above,
t hen subjecting the resulting condensate to steps of cleaving an
oxazolidine ring and renoving the protegting group Rerr], and if
required, | :L.Ag conpound into a salt thereof. 13.
A processu§%$%§?ggg%p%gﬁgégéﬁ%%gah represented by the forrmula [I1]: -
[err] which comprises reducing a compound represented by the formula [XIII]:

[Xm1)

HO

wherein Rl, R2, R3, and R? are the same as defined af:ové, and if required, converting

the resulting compound into a salt thereof.

~ 14. A process for preparing a compound represented by the formula [I:

(]

wherein R! represents a protecting group of hydroxyl group; R? represents a pfotecting

group of hydroxyl group; R3 represents a lower alkanoyl group; R4 represents a -

substituted or unsubstituted benzoyl group; and ring A represents a substituted or
unsubstituted cyclopropane ring,

which comprises subjecting a compound represented by the formula [XT]:

Xm

6R4 6R3

wherein Rl, Rz, R3, R4, and ring A are the same as defined above, to azide group-

introduction reaction using metal azide to obtain a compound represented by the



-Wherein Rlerr] represents a protecting group of hydroxyl group; R err]
~represents a protecting group of hydroxyl group; R3 represents a |ower
al kanoyl group; R err] represents a substituted or unsubstituted benzoyl

group; and ring A represents a substituted or
-81- unsubstituted cycl opropane ring, which conprises reducing a conpound
[err]

represented by the fornmula [XII1]:
wherein R err], Rerr], Rerr], and R err] are the sane as defined above,

and if required, converting the resulting-conmpound into a salt thereof.
14. A prgaass bam:preparing a conpound represented by the fornula [I1]:

Xj

HO

wherein R1, R, R3, R4, and ring A are the same as defined above, reducing the azide
group of the compound [XIIJ}, and if required, converting the resulting compound into

a salt thereof. .
15. A compound represented by the formula [XII}:

R! o)
N3
0|nn-- X -
v 0
HO i H
HO OR* OR3

wherein R1 represents a protecting group of hydroxyl group; R2 represents a protecting

group of hydroxyl group; R3 represents a lower alkanoyl group; R4 represents a.
substituted or unsubstituted benzoyl group; and ring A represents a substituted or

unsubstifuted cyclopropane ring.
16. A compound represented by the formula [XIJ:

[XII)

Ort  OR?

wherein R! represents a protecting group of hydroxyl group; R? represents a protecting

group of hydroxyl group; R3 represents a lower alkanoyl group; R4 represents a



T

[err] wherein R err] represents a protecting group of hydroxyl group;
Rl err] represents a protecting group of hydroxyl group; R err] represents
a |l ower al kanoyl group; Rerr] represents a substituted or unsubstituted
benzoyl group; and ring A represents a substituted or unsubstituted

cycl opropane ring, which conprises subjecting a conpound represented by the

formula [XII]: [err] wherein Rerr],
Rlerr], Rerr], Rerr], and ring A are the sane as defined above, to azide
group- introduction reaction using netag3.azide to obtain a conpound

repr esen%%tp}itéd"& unsubstituted benzoyl group; and ring A represents a substitia & or

formul a
unsubstituted cyclopropane ring.

17. A compound represented by the formula [IX]:

[IX]

COOH

wherein ring A represents a substituted or unsubstituted cyclopropane ring; RO
represents a substituted phenyl group; X represents a single bond or a group
represented by -O-, -5- or -NH-; and R represents a substituted or unsubstituted lower
alkyi group (wherein said lower alkyl group may have a cycloalkyl moiety), a
substituted or unsubstituted aryl group, or a substituted or unsubstituted aromatic
heterocyclic group or a reactive derivative thereof.
18. A compound represented by the formula [XIj:
R? RS
9R—N><)
: (XI}
COOH

wherein ring A represents a substituted or unsubstituted cyclopropane ring; R7 and R8

represent lower alkyl groups; and R® represents a protecting group or a reactive
derivative thereof.

19. A pharmaceutical composition which comprises a therapeutically
effective amount of a compound of the formula [I] as set forth in either one of claims
1-7 in admixture of a conventional pharmaceutically acceptable carrier or diluent.

20. A use of a compound of the formula [I] as set forth in either one of

claims 1-7 for prophylaxis or treatment of tumor.



lerr] wherein Rlerr], Rerr], Rerr], Rerr], an’f'h:!éh@&
- sane as defined above, redum ng the azide group of the cclmmm
i

and

i

if required, converting the resulting conpound into a sa
15. A conpound represented by the formula [XI11]:

lerr] wherein R err] represents a protecting group Qf hydroxyl group,
Rlerr] repr eBEIUATIN mvmmmpmstsmrmhm@uﬁs giMerr] represents
a | ower al kanoyl group; err] represents a. subs unsubsti tut ed
benzoyl group; and ri ng A represents a substituted or unsubstituted

cycl opropane ring. 16. A compound represented by the fornmula [XI1]:
[err] WeTRIACTIGEDISEROSEARES a protecting group of hydroxyl
“group; R[err]Arepresents a protecting group of hydroxyl group; R3

represents a | onep edripound rgpresaite®byrthp femmanias [Th
HQ O

RX-CO-NH O

Ot (1l

7 i
HO | £
EO ) ] 4 6R3

wherein R3 represents a lower alkanoyl group; R4 represents a substituted or

unsubstituted benzoyl gfoup} ring A represents a substituted or unsubstituted
‘cyclopropane ring; X represents a single bond or a group represented by-O-, -5- or -
NH-; R represents a substituted or unsubstituted lower alkyl group (wherein said
lower alkyl group may have a cydoalkyl moiety), a substituted or unsubstiti:.ted aryl
group or a substituted or unsubstituted aromatic heterocyclic group; E represents
hydrogen atom or a group represented by -CO(CH,),, ZY; Y represents aresidue

obtained from an amino acid or a dipeptide by removing hydroxyl group in one
carboxyl group therefrom (wherein amino group existing in said residue may be
protected, and carboxyl group existing in said residue may be esterified or amidated); Z
represents a group represented by the formula of -O-or -NH-; and n represen;cs 1,2,3,
4,5 or 6, or a pharmaceutically acceptable salt thereof. Said compounds have
excellent antitumor activity so that they are useful in the prophyl;axis or treatment of a
wide range of tuniors such as breast cancer, ovary cancer, lung cancer, malignant

melanoma and the like.



-83- substituted or unsubstituted benzoyl group; and ring A represents a
substituted or unsubstituted cycl opropane ring. 17. A conpound
represented by the formula [IX]: ] 4err]
wherein ring A represents a substituted or unsubS3ubstitute shestopPdRHOG i ng:
Rlerr] represents a substituted phenyl group; X represents a single bond
or a group represented by-O, -S or -NH; and Rrepresents a subsiituted
or unsubstituted | ower al kyl group (wherein said |lo ar K ylii have
a cycloal kyl noiety), a substituted or unsubstitute BF?'I—A%'TLM f%@;_ﬁg'
substituted or unsubstituted aromatic heterocyclic dfou 'ﬂrgiaﬁm
derivative thereof. ™ 18. A conpound represent Dﬁé'r'nt:-‘-" oYz I MW
[err] -~ Wherein-ring A represents a substituted or unsubstituted
cyclopropane ring; R err] and R err]

. BACCATIN DERIVATIVES AND PROCESSES FOR PREPARING THE SAME

ABSTRACT OF DISCLOSURE:
A compound represented by the formula I}:
- _ o

RX-CO-NH O
U

Ot

. 6R4 R3

wherein R3 represénts lower alkanoyl; r? represents benzoyl; ring A represents - h
cyclopropane ring; X represents single bond, -O-, -5- or -NH-; R represents lower
alkyl, aryl or aromatic heterocydic group; E represents hydrogen atom or o
-CO(CH,),, ZY; Y represents a residue obtained from an amino acid or.a dipeptide

'by removing hydroxyl group in one carboxy! group therefrom; Z represents -O- or
-NH-; and n represents 1,2, 3,4,50r 6, ora pl"larmaéeutically acceptable salt
thereof. Said cor'npounds have excellent antitumor activity so that they are
useful in the prophylaxis or treatment of a wide range of tumors such as breast

cancer, ovary cancer, lung cancer, malignant melanoma and the like.



represent |lower alkyl groups; and R err] represents a protecting group or
a reactive derivative thereof. 19. A pharmaceutical conposition
whi ch conprises a therapeutically effective anount of a conpound of the
formula [I] as set forth in either one @4clains Substitutadheet 1r26/09/96.
conventional pharmaceutically acceptable carrier or diluent. 20. A
use of a conpound of the fornula [I] as set forth in either one of clains
1-7 for prophylaxis or treatnment of tunor. '

84 21.21. A4oa-acetoxy-2a-benzoyloxy-13a-{(2R,3S)-3-tert-butoxy-

4 err] -acetoxy-2[err]-benzoyl oxy-13[err]-{(2R, 3S)-3-tert-butoxy- :
car bonyl - aarbongl[-ad$no32alfi(38) 33camiawe 3l-parpaooylpxppionyloxy-

acet oxy] - 3-cycl opropyl propi onyl oxy}-5[err], 20-epoxy-1[err], 7[err], 10[err]-
t ri hydr oxgrekoxyl ed-eyciepyopylprapieoydoxya-E6f, 26c epoayaBs Bt 108her eof .

trihydroxytax-ll-en-9-one or a pharmaceutically acceptable salt

thereof.

-
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