27 MARCH 2006 1 DESCRIPTION NOVEL PHYSIOLOGICALLY

ACTIVE SUBSTANCES TECHNICAL FIELD The present invention relates

to a 12- 5 membered ring macrolide compound useful as a

pharmaceutical agent, a method for producing the same, and use of the
same. BACKGROUND ART 10 Conventionally, compoundsfavirrCcH 2006
cytotoxicity have been used as antitumior agents, and a lot of screenings
carring out using cytotoxicity as an index. As a result, since most of the
conventional antitumor agent?%ﬁQW%%Ncells and, at the same time,

15 normal tissugs i %‘%ﬁ%ﬁﬁ?ﬁ'@%%@?ﬂ ton, fqr Gxamp f@%@%@e

marrow and intestine epi um, QOL of patients is not sufficient

improved. Further, under existing circumstances, antitumor agents have
come to have a rather beneficial 20 effect on treating leukemia, but are
not necessarily effective for solid tumors. Therefore, antitumor agents that
are effective for solid tumors and are highly safe have been strongly
demahtéd Fermentation products of microorganisms have 25 been

screened mainlyysing cyfatoxicity.ja yitrq,as a0 index, ipprden o use
these products as antitumor 2
5 membered ring macrolide compound useful as a

pharmaceutical agent, a method for producing the same,

and use of the same.

BACKGROUND ART

10 Conventionally, compounds having cytotoxicity
have been used as antitumor agents, and a lot of
screenings carring out using cytotoxicity as an index.
As a result, since most of the conventional antitumor
agents affect cancer cells and, at the same time,

15 normal tissues with active cell proliferation, for
example, the bone marrow and intestine epithelium, QOL
of patients is not sufficiently improved.

Further, under existing circumstances,
antitumor agents have come to have a rather beneficial
20 effect on treating leukemia, but are not necessarily
effective for solid tumors. Therefore, antitumor
agents that are effective for solid tumors and are
highly safe have been strongly demanded.

Fermentation products of microorganisms have
25 Dbeen screened mainly using cytotoxicity in vitro as an

index, in order to use these products as antitumor
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27 MARCH 2006 agents. As a result, many cytotoxic compounds have
been discovered. However, most of the compounds have been confirmed
to show cytotoxic activities only in vitro, and few compounds have been
found to have an 5 antitumor activities in vivo. Furthermore, very few
compounds exhibit efficacy against solid cancers. DISCLOSYUREQETHE) 06
INVENTION An object of the present irvention is to 10 discover
compounds that show antitumor activities not only in vitro but also in vivo,

aR@RAVE antittindt AEtiVitids ol SBiid CARCErS from FéFRHHASSh proticts
° @&50%{99955 Qg fheir dgpuatives. Jtis considered that MQIIengsise

of normal 15 cells mutations of a gene in the cell occurs so that an
abrermat geneimexpressed.dn thistsitualion, thet present Mventofs have
conducted extensive studies, based on the assumption that alteration of
gend expressiont frtuaroncells ¢anttavse stbitibnwi R0tproliferationof
tumor cells, namely, proliferation of tumor cells can be inhibited by, for

exahple; BRangifig the e drbngbtene of timdF siispressdirgene, of
changing thegene expression;of a.gengyinvplveddp cell cygle.ghe

present inventors have screened 25 fermentation products of various
microorganisms and their derivatives using VEGF (Vascular Endothelial

Growth Factor) production by U251 cells under hypoxic stimulation as an

indéx ThtRE &k pektatiBh tHAtVENT ION

An object of the present invention is to
discover compounds that show antitumor activities not
only in vitro but also in vivo, and have antitumor
activities on solid cancers from fermentation products
of microorganism, or their derivatives.

It is considered that tumorgenesis of normal
cells mutations of a gene in the cell occurs so that an
abnormal gene is expressed. In this situation, the
present inventors have conducted extensive studies,
based on the assumption that alteration of gene
expression in tumor cells can cause inhibition of
proliferation of tumor cells, namely, proliferation of
tumor cells can be inhibited by, for example, changing
the gene of ongocene or tumor suppressor gene, Or
changing the gene expression of a gene involved in cell
cycle. The present inventors have screened
fermentation products of various microorganisms and
their derivatives using VEGFEF (Vascular Endothelial
Growth Factor) production by U251 cells under hypoxic

stimulation as an index, in the expectation that
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27 MARCH 2006 3 compounds which alter gene expression, in particular,
compounds which inhibit VEGF production under low hypoxic condition,
inhibit angiogenesis by tumors and, furthermore, exhibit antitumor activity
against solid 5 cancers. As a result, the present inventors have
discovered novel physiologically active substances, a 12-memheredtFEng006
macrolide compound, named 11107, and its analogues, which inhibit
VEGF production under low hypoxic condition in vitro and, further, inhibit

1@%&@?&%%%‘%8% BANEEr CENBn TRAOT AS A (&S ult OF fiier Extersive
stud loedQf%%eirﬁﬁnvi%%ﬁ%i@vﬁf#?t‘“egé%%h%@%‘g hedd107 o,
hich the hy

analogues, 6-deoxy 11107/D, in w roxyl group of 11107D at

theyg-pasition ds replacad, by arhydiegen d baanpcheempourds abiainedby,
chemical modification of the 6-deoxy 11107D (hereinafter the compounds
areretdreatao as "6xdedxytl 107D davivatives') e stalsie imah solid
alinueous solution, and that these derivatives not only inherit the

clArACteTiStics 0P @bt oM of 2071 PIGAS But HIs6 ihhibitprafifétation
ofsaliddymer cellsaerepotently in,vivg expedments, Thesefindings 5
have led to the accomplishment of the present invention. Given as a
related art, ¢nest structurally-2o simidardorthe camponas«ef tha pesenind
invention is FD- 895, which is a 12-membered ring macrolide compound
its analogues, which inhibit VEGF production under low
hypoxic condition in vitro and, further, inhibit
proliferation of solid cancer cells in vivo.
As a result of further extensive studies, the
present inventors have found that, among the 11107
analogues, 6-deoxy 11107D, in which the hydroxyl group
of 11107D at the 6-position is replaced by a hydrogen,
and compounds obtained by chemical modification of the
6-deoxy 11107D (hereinafter the compounds are referred
to as "6-deoxy 11107D derivatives") are stable in an
aqueous solution, and that these derivatives not only
inherit the characteristics of stability from of
11107D, but also inhibit proliferation of solid tumor
cells more potently in vivo experiments. These
findings have led to the accomplishment of the present
invention.
Given as a related art, most structurally
similar to the compound of the present invention is FD-

895, which is a 12-membered ring macrolide compound

(JP-A-04-352783) represented by the formula (XIV):
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(JP-A-04-352783) represented by the formula (XIV): 4 27 MARCH 2006

The above-described gazette discloses that FD-895 has cytotoxic activity

in vitro against P388 mouse leukemia cells, L-1210 mouse leukemia

cells, and HL-60 human leukemia cells in a RPM-1640 culture medium

(Column No. 5 6, Table 2 of the gazette). However, it is repartedvalzaty 2006

FD-895 did not show antitumor activity 4n an in vivo experiment using

P388 mouse leukemia cells (Seki- Asano M. et al., Antibiotics, 47,

1395-1401, 1994). Furthermore, as described later, since FD-895 10 is

instable in an aqueous solution, it is expect ®to be inappropriate to mix

the compound with an infusion solution ugom@Edministered. Therefore,

FD-895 does not Rgye suffigient qualities’ag antitumgh@ ent.

Therefore, the | ionrelatesito: Jil5 1. A compound

represented by the fgrmula (I): whergln Wrepreséfits hi O H 5 27 MARCH

2006 and R3, R, R16, RI', R20, R21 and R21', the same or different,

independently represent 1) a hydrogen atom, 2) a hydroxyl group or oxo

9P, providedithat the,0xo B groupds imited fo.an @xp.group forned by

R3 or R7 in combination with a carbon atom to which R3 or R7 is
cytotoxic activity in vitro against P388 mouse leukemia

cells, L-1210 mouse leukemia cells, and HL-60 human
leukemia cells in a RPM-1640 culture medium (Column No.
6, Table 2 of the gazette). However, it 1is reported
that FD-895 did not show antitumor activity in an 1in
vivo experiment using P388 mouse leukemia cells (Seki-
Asano M. et al., Antibiotics, 47, 1395-1401, 1994).
Furthermore, as described later, since FD-895
is instable in an aqueous solution, it is expected to
be inappropriate to mix the compound with an infusion
solution upon administered. Therefore, FD-895 does not
have sufficient qualities as an antitumor agent.
Therefore, the present invention relates to:

1. A compound represented by the formula (I):




bonded, and an oxo group formed by R21 and R21' together in

combination with the carbon atom to which R21 and R21' are bonded, 10

3) a C1 to C22 alkoxy group which may have a substituent, 4) an
unsaturated C2 to C22 alkoxy group which may have a substituent, 5) a

C7 to C22 aralkyloxy group which may have a 15 substituenty 6yarRCH 2006
5-membered to 14-membered heteroaralkyloxy group which may have a
substituent, 20 substituent, c).an unsaturated C2 to 7) RC(=Y)-O-,
Wﬁﬁﬂaﬁ%Y réi)g'es%qn%:ts a%pé'xy é?r atl?r)kr?w ﬁpguﬁa?atoﬁﬁ%nﬂ@?e&%sents a)

a g'}lgrfoequﬁ%t?n]iéjg \%%}1 Q@Eg"%{g%%%%mh may have a C22 alkyl

group which may a substituent, a C6 to C14 aryl group which
may haveaisestitugote) a 5S-membered to 14-membered heteroaryl
group which may have a substituent, 27 MARCH 2006 5
2) a hydroxyl group or oxo group, provided that the oxo
group is limited to an oxo group formed by R’ or R’ in
combination with a carbon atom to which R’ or R’ is
bonded, and an oxo group formed by R** and R*Y together
in combination with the carbon atom to which R*' and R?*!
are bonded,
3) a C; to Cy; alkoxy group which may have a
substituent,
4) an unsaturated C, to Cp; alkoxy group which may have
a substituent,
5) a C; to Cp; aralkyloxy group which may have a
substituent,
6) a S5-membered to l4-membered heteroaralkyloxy group
which may have a substituent,
7) RC(=Y)-0-, wherein Y represents an oxygen atom or
sulfur atom, and R represents
a) a hydrogen atom,
b) a C; to Cy; alkyl group which may have a
substituent,
c) an unsaturated C, to C,; alkyl group which
may have a substituent,
d) a Cs4 to C14 aryl group which may have a
substituent,
e) a S5-membered to l4-membered heterocaryl

group which may have a substituent,
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6 f) a C7 to C22 aralkyl group which may have a substituent, g) a
5-membered to 14-membered heteroaralkyl group which may have a
substituent, h) a C1 to C22 alkoxy group which may have a substituent, i)

an unsaturated C2 to C22 alkoxy group which may have a substituent, j)

a C6 to C14 aryloxy group which may have a 10 substituent2k) aQ3te@ 2006
C14 cycloalkyl group which may have 15 a substituent, 1) a 3-membered

to 14-membered non-aromatic hetero%églc group which may have a

substituent or nt) a B-entifereer td T A-hiembered RetérodriioXs Ygragpe @
which.may hg}{% a substituent, 8) RSIRS2RS3SiO-, wherein Rsl, RS2 and
RS3, the same or different, independently represent a) a C1 to C6 alkyl

group or 20 b) g CestosCiéand group,o9) a-halogematamdO} roaralkyl
RNIRN2N-RM-, wherein RM represents a) a single bond, b) -CO-O-, 25

C)HSP2Z 0 hd)clCIupyohave a substituent,

h) a C; to C,; alkoxy group which may have a
substituent,

i) an unsaturated C, to C,; alkoxy group which
may have a substituent,

j) a Cg to Ci14 aryloxy group which may have a
substituent,

k) a C; to Cis cycloalkyl group which may have
a substituent,

1) a 3-membered to l4-membered non—-aromatic
heterocyclic group which may have a substituent or

m) a S5-membered to l4-membered heteroaryloxy
group which may have a substituent,
8) RS%§2R%SiO—, wherein RS% R%? and R“, the same or
different, independently represent

a) a C; to Cg alkyl group or

b) a Cs to Ci4 aryl group,
9) a halogen atom,
10) RNﬁﬁuN—RM—, wherein R represents

a) a single bond,

b) —-CO-0-,

c) -S0,-0-,

d) -CS-0- or

e) -CO-NR™-, wherein R™ represents a hydrogen

atom or a C; to Cy4 alkyl group which may have a
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e) -CO-NRN3-, wherein RN3 represents a hydrogen atom or a C1 to C6
alkyl group which may have a 27 MARCH 2006 7 substituent, provided
that, the leftmost bond in b) to e) is bonded to the nitrogen atom, RN1
and RN2, the same or different, independently represent5 10 a) a

hydrogen atom, b) a C1 to C22 alkyl group which may have a’surstituent,006

c) an unsaturated C2 to C22 alkyl group which may have a substituent, d)
an aliphatic C2 to C22 acyl group which may have a substituent, e) an

ardnratic 790 E15PAQY Gttt Whithm&) Shavetd Basdtithenc f’d:cBlot°
CM aryl %BHB}%\({“% may have.a 958 ﬁHbgtétﬁﬁnt, g) a 5-membered to

14-membered heteroaryl group which may have a substituent, h) a C7 to

C22 aralkyl groap' which mé&y have assulestituenti 20 dra £d,to C22
alkylsulfonyl group which may have a substituent, j) a C6 to C14

adasigforpdgrotp whickh nrgent

a) a hydrogen atom,

b) a C; to Cy; alkyl group which may have a
substituent,

c) an unsaturated C, to C,; alkyl group which
may have a substituent,

d) an aliphatic C, to Cy; acyl group which may
have a substituent,

e) an aromatic C; to Ci;s5 acyl group which may
have a substituent,

f) a C¢ to Cis aryl group which may have a
substituent,

g) a S5-membered to l4-membered heterocaryl
group which may have a substituent,

h) a C; to Cy; aralkyl group which may have a
substituent,

i) a Ci1 to Cpy alkylsulfonyl group which may
have a substituent,

j) a Cg to Ci1q arylsulfonyl group which may
have a substituent,

k) a 3-membered to l4-membered non-aromatic
heterocyclic group formed by R™ and RY together in
combination with the nitrogen atom to which R™ and R
are bonded, wherein the 3-membered to l4-membered non-

aromatic heterocyclic group may have a substituent,
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have a substituent, k) a 3-membered to 14-membered non-aromatic 25
heterocyclic group formed by RN1 and RN2 together in combination with

the nitrogen atom to which RN1 and RN2 are bonded, wherein the
3-membered to 14-membered non- aromatic heterocyclic group may have

a substituent, 27 MARCH 2006 5 8 1) a 5-membered to 14-membered 2006
heteroaralkyl group which may have a substituent, m) a C3 to C14

cycloalkyl group which may have a substituent or n) a 3-membered to

14-membered rdn-arom A HetEdcldicgrolp WFET thayaeca ratky L
supsityeny, 1) RI4S020: wherein RN4 epresents &) a Ci to C22
alkyl IC [

group w may have a substituent, 10 bj a C6 to C14 aryl group
which may have g substituent;,¢) a el taCRZ Blkpxygsoup WHChElAYhave
have a substituent, d) an unsaturated C2 to C22 alkoxy group which 15
mayHiaveta sulsstituent, e) a C6 to C14 aryloxy group which may have a
substituent, f) a 5-membered to 14-membered heteroa(rj%/lcglxg/rl group which

rnayhaveeasu&ﬂﬂﬁe Tmembered to l4-membere ~aromatic
heterocyclic group which may have a substituent,
11) Rmsoz—o—, wherein RM represents

a) a C; to Cy; alkyl group which may have a
substituent,

b) a Cs4 to Ci4 aryl group which may have a
substituent,

c) a C; to Cy; alkoxy group which may have a
substituent,

d) an unsaturated C, to C,; alkoxy group which
may have a substituent,

e) a Cs to Ciy aryloxy group which may have a
substituent,

f) a 5-membered to l4-membered heteroaryloxy
group which may have a substituent,

g) a C; to Cyy aralkyloxy group which may have
a substituent or

h) a 5-membered to l4-membered
heteroaralkyloxy group which may have a substituent,
12) (RmO)zPO—O—, wherein RM™ represents

a) a C; to Cyy alkyl group which may have a
substituent,

b) an unsaturated C, to Cy; alkyl group which

may have a substituent,
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20 g) a C7 to C22 aralkyloxy group which may have a substituent or 25 h)

a 5-membered to 14-membered heteroaralkyloxy group which may have

a substituent, 12) (RN50) 2PO-0O-, wherein RN5 represents a) a C1 to

C22 alkyl group which may have a substituent, b) an unsaturated C2 to

C22 alkyl group which may have a substituent, 27 MARCH 20082rcHa2006
C6 to C14 aryl group which may have @ substituent, d) a 5-membered to
14-membered heteroaryl group which may have a substituent, 5 e) a C7

to C22 aralkyl grouf wifich thay have¥d Hbstiielitorh &5-méRBered to
1%—&%%9%@&Qelteroaralkyl group which may have a substituent, 13)
(RNIRN2N) 2P0-O-, wherein RN1 and RN2 are the same as 10 defined

above or 14) (RNIRN2N){(ENEQROKr, whereinhNERN2@anebRNGare
the same as defined above; a pharmacologically acceptable salt thereof,
o& hydratd bf thosey 2h ke canfpobndidceonding to 1 represented by 15

the formula (I-a%: 0 ,
) a C; to Cyy aralkyl group which may have a

substituent or

f) a 5-membered to l4-membered heteroaralkyl
group which may have a substituent,
13) (RMRN%UzPO—O—, wherein R™ and R are the same as
defined above or
14) (RMR™N) (R™0)P0-0-, wherein R, R and R™ are the
same as defined above; a pharmacologically acceptable
salt thereof, or a hydrate of those;
2. The compound according to 1 represented by

the formula (I-a):

{(1-a)

wherein W is the same as defined above, and R*?, R'?,
r'%e, rl7@, Rr?%  Rr?e gnd R?'®’, the same or different,
independently represent

1) a hydrogen atom,

2) a hydroxyl group or oxo group, provided that the oxo
group is limited to an oxo group formed by R’® or R’® in
combination with the carbon atom to which R’® or R'® is

bonded, and an oxo group formed by R*'® and R?*®’ together



R21 a\ R21a _W R20a a wherein W is the same as defined above, and

R3a, R7a, 16a 17a 20a 21a 2l1a' R, R, R, Rand R, the same or different,
independently represent 1) a hydrogen atom, 20 2) a hydroxyl group or

0XO0 group, provided that the oxo group is limited to an oxo group formed

by R3a or R7a in combination with the carbon atom to which R3&&iIcR72006
is bonded, and an oxo group formed hyoR21a and R21a' together 27
MARCH 2006 10 in combination with a carbon atom to which,R21a and, _,
R21a 8P boAded8) A ER t6 C2AIRBXy§rSUpWhith 1y Rave and R

s%%séit%e&gdg 4) RaC(=ya)_O_, wherein ya represents an oxygen atom or
sulfur atom, and Ra represents a) a hydrogen atom, b) a C1 to C22 alkyl

groupawhichupay have acsubsiitusis, 10 cranmsatsated-L2 to C22
alkyl group which may have a substituent, d) a C6 to C14 aryl group
whighshay havé a substituent,

4) R°C(=Y"%)-0-, wherein Y° represents an oxygen atom or
sulfur atom, and R® represents

a) a hydrogen atom,

b) a C; to Cy; alkyl group which may have a
substituent,

c) an unsaturated C, to C,; alkyl group which
may have a substituent,

d) a Cs to Ci4 aryl group which may have a
substituent,

e) a S-membered to l4-membered heterocaryl
group which may have a substituent,

f) a C; to Cy; aralkyl group which may have a
substituent,

g) a S5-membered to l4-membered heterocaralkyl
group which may have a substituent,

h) a C; to Cy; alkoxy group which may have a
substituent,

i) an unsaturated C, to C,; alkoxy group which
may have a substituent,

j) a Cs to Ci14 aryloxy group which may have a
substituent,

k) a C; to Cis cycloalkyl group which may have
a substituent,

1) a 3-membered to l4-membered non—-aromatic
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e) a 5-membered to 14-membered heteroaryl 15 group which may have a
substituent, f) a C7 to C22 aralkyl group which may have a substituent, g)

a 5-membered to 14-membered heteroaralkyl group which may have a
substituent, 20 h) a C1 to C22 alkoxy group which may have a

substituent, i) an unsaturated C2 to C22 alkoxy group which2mayarese 2006
substituent, j) a C6 to C14 aryloxy groap which may have a 25 substituent,

k) a C3 to C14 cycloalkyl group which may have a substituent, 1) a

3Bt th 4-Fichibersd oh-Aromatit 27 MARECH 200671 ©F
heterocyclic grqup ‘é’h@%@%é@}éﬁ SUDSHLYENE OL ) 2 Ex‘é‘ﬂ%%’s&efwt&xy

14-membered heteroaryloxy group which may have a substituent, 5

RasiiRas2Ras3dbilm wheseid Raslukas2 andMRgsa, the same or 5

different, independently represent a) a C1 to C6 alkyl group or b) a C6 to
C14 aRyT GHOUR OF SB)RaNYRaN2MNRBM-, wRErein RaM Tepresentssaye or
-CQ-0O- or 10 b) -CS-O- t%rovided that, the leftmost bond in a) or b) is

bOHde to e nittbgSH bR A -ePresent

a) a C; to Cg alkyl group or

b) a Cs to Ci14 aryl group or
6) RMRMN-R*-, wherein R® represents

a) —-CO-0- or

b) -CS-0-, provided that, the leftmost bond
in a) or b) is bonded to the nitrogen atom, and

R and R*™?, the same or different,
independently represent

a) a hydrogen atom,

b) a C; to Cy; alkyl group which may have a
substituent,

c) an unsaturated C, to C,; alkyl group which
may have a substituent,

d) an aliphatic C, to Cy; acyl group which may
have a substituent,

e) an aromatic C; to Ci;5 acyl group which may
have a substituent,

f) a C¢ to Ciys aryl group which may have a
substituent,

g) a S5-membered to l4-membered heterocaryl
group which may have a substituent,

h) a C; to Cy; aralkyl group which may have a

substituent,
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RaNI and RaN2, the same or different, independently represent a) a
hydrogen atom, 15 b) a C1 to C22 alkyl group which may have a
substituent, ¢) an unsaturated C2 to C22 alkyl group which may have a
substituent, d) an aliphatic C2 to C22 acyl group which may 20 have a
substituent, e) an aromatic C7 to C15 acyl group which may2hava®cH 2006
substituent, f) a C6 to C14 aryl group which may have a substituent, 25 g)

a 5-membered to 14-membered heteroaryl group which may have a
substituent, h) & C7Pto €28 %AraikyIJrE8P Wh?&?ﬁﬁé% HEVRYD stibsfituefity

Z%M}%RQHS 006 12 j) 8,C1 to C22 alkylsulfonyl group which may have a
substituent, ) a C6 to C14 arylsulfonyl group which may have a

substituent, 5 k) a 3xmembered, 1o d4vymembesed Nog2saMadieich may
heterocyclic group formed by RaN1 and RaN2 together in combination
with tife aitrogentatdbmetotwhich RaN1 and RaN2 are bonded, wherein

the 3-membered to 14-membered non- aromatic heterocyclic group may
hawaasubﬂﬁuéﬁta 3-membered to l4-membered non~aromatic

heterocyclic group formed by R™ and R*? together in
combination with the nitrogen atom to which R* and R*'?
are bonded, wherein the 3-membered to l4-membered non-
aromatic heterocyclic group may have a substituent,

1) a 5-membered to l4-membered heteroaralkyl
group which may have a substituent,

m) a Csz to Cyq cycloalkyl group which may have
a substituent or

n) a 3-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent; a
pharmacologically acceptable salt thereof, or a hydrate
of those;
3. The compound according to 1 represented by

the formula (I-b):

(I-b)

wherein W is the same as defined above, and Rﬁﬂ Rﬂﬂ
R16b, R17b, RZOb, R?'® and RZl'b, the same or different,
independently represent

1) a hydrogen atom,



10

15

20

25

10 1) a 5-membered to 14-membered heteroaralkyl group which may

have a substituent, m) a C3 to C14 cycloalkyl group which may have a
substituent or n) a 3-membered to 14-membered non-aromatic 15
heterocyclic group which may have a substituent; a pharmacologically
acceptable salt thereof, or a hydrate of those; 3. The compand1ARCH 2006
according to 1 represented by the formala (I-b): R21'b R21b R 3b 20
wherein W is the same as defined above, and R3b, R7b, R16b, R17b,
R%bbaRémjéﬂﬁ&Fizﬂﬁ%B samé 8P differetit; m%ﬁ&ﬁ&@rﬂlytﬁ%ﬁesfé?ﬁ 1§*°

2 ydgger,alon, 2TMARCH 200013, 2\ BVEDRL graup Sr oo rgun..

at the oxo group Is Ilmlted 0 an oxo group formed by R 3b or

Rabmgambir&tlomwmh the-carbep atomdenvhieh Rn3kxpr R7b is-barideds
and an oxo group formed by R21b and R21b’ together 5in comblnatlon

whth e darboncatem xwhigh R anchR2 1byak’ borrded, Bj'a Ctagether

C22 alkoxy group which may have a substituent, 4) RbC(=0)-0- 21\g)vhereln
RbTeSERM 0 &Y C1 tb €23 i grolsWhith hay hagE &

R?®" are bonded,

3) a C; to Cy; alkoxy group which may have a
substituent,
4) RbC(=O)—O—, wherein R® represents

a) a C; to Cy; alkyl group which may have a
substituent,

b) an unsaturated C, to C,; alkyl group which
may have a substituent,

c) a Cy; to Cyy aralkyl group which may have a
substituent,

d) a 5-membered to l4-membered hetercaralkyl
group which may have a substituent,

e) a C4 to Ciy aryloxy group which may have a
substituent,

f) a C3 to Cis cycloalkyl group which may have
a substituent or

g) a 3-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent,
5) leRWZRm3SiO—, wherein le R"? and Rm3, the same or
different, independently represent

a) a C; to Cg alkyl group or

b) a Cs to Ci4 aryl group or

6) RMR™N-R™-, wherein R™ represents
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substituent, b) an unsaturated C2 to C22 alkyl group which may have a
substituent, c) a C7 to C22 aralkyl group which may have a 15
substituent, d) a 5-membered to 14-membered heteroaralkyl group which
may have a substituent, e) a C6 to C14 aryloxy group which may have a
substituent, 20 f) a C3 to C14 cycloalkyl group which may have MARCH 2006
substituent or g) a 3-membered to 14-membered non-aromatic
heterocyclic group which may have a substituent, 5)
RbS1RbS2RbSBSIOCWhereft RbS1 RbS2 and RbS3 the same or 25

different, ‘“dep%’}de—r&%—@l@re%?%é gt ’c%g@,a'l@é@r%‘}%éJQta 8,19
C14 aryl group or 6) RbN1RbN2N-RbM-, wherein RbM represents 14 27

MARGH 200613) -CO-R-ra1d) -ES-Onravideddhat, theoleftmast bond in

a) orb)is bondegIN}o the nitgg}gen atom, and RbNI and RbN2, the same or

different, R and R7°, the same or different,
independently represent

a) a hydrogen atom,

b) a C; to Cy; alkyl group which may have a
substituent,

c) a 3-membered to l4-membered non-—-aromatic
heterocyclic group formed by R™ and R™? together in
combination with the nitrogen atom to which R®™ and R
are bonded, wherein the 3-membered to l4-membered non-
aromatic heterocyclic group may have a substituent,

d) a C3 to Ci4 cycloalkyl group which may have
a substituent or

e) a 3-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent; a
pharmacologically acceptable salt thereof, or hydrate
of those;

4. The compound according to 1 represented by

the formula (I-c):

(1-¢)

wherein W is the same as defined above, and R*¢, RS,

R'%c, Rr!'7¢, R?%°¢, R?® and R?''°, the same or different,
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5 independently represent a) a hydrogen atom, b) a C1 to C22 alkyl group
which may have a substituent, c) a 3-membered to 14-membered
non-aromatic 10 heterocyclic group formed by RbN1 and RbN2 together
in combination with the nitrogen atom to which RbN1 and RbN2 are
bonded, wherein the 3-membered to 14-membered non- arahTatitARCH 2006
heterocyclic group may have a substitaent, d) a C3 to C14 cycloalkyl
group which may have 15 a substituent or e) a 3-membered to

14 PRERBBAS IR ardihatie Heterocyclic group which may have a
Sligstiéugw@ O%"éa}{%g}ggically acceptable salt thereof, or hydrate of

those; 20 4. Thé compound according to 1 represented by the formula

(I2): R7hRicrwherein W issthersame agefiped abeve cand Ragr R7TB166:0
17c 20c 21c 21'cR, R, R, Rand R, the same or different, 15 27 MARCH
200% ilependémtht rsprasertnl P hydrogen dtormey akydroxyPgraup ofn
oxoﬁ%roiu , provided that the oxo group is limited to an axo_group formed

by 7€ "5-ESmbikatioR Wit tha" APk atbhh 6 whichRad or 5
Rggﬂﬁed, and an oxo group formed by R*'® and R?*'®" together

21lc

in combination with the carbon atom to which R and

R?'®" are bonded,

3) R°C(=0)-0-, wherein R represents a C; to C,; alkyl
group which may have a substituent,

4) RESIR®S2R®$33i0-, wherein R, R%®? and R®°, the same or
different, independently represent

a) a C; to Cg alkyl group or

b) a Cs to Ci14 aryl group or
5) RMRMN-R®™-, wherein R™ represents -CO-0-, provided
that the leftmost bond is bonded to the nitrogen atom,
and

RM and RM?, the same or different,
independently represent

a) a hydrogen atom,

b) a C; to Cy; alkyl group which may have a
substituent,

c) a 3-membered to l4-membered non-—-aromatic
heterocyclic group formed by R™ and R™™ together in
combination with the nitrogen atom to which R°™ and R
are bonded, wherein the 3-membered to l4-membered non-
aromatic heterocyclic group may have a substituent,

d) a C3 to Ci4 cycloalkyl group which may have
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bonded, and an oxo group formed by R210 and R21c' together in
combination with the carbon atom to which R210 and R210' are bonded,

3) RCC (=0) -0-, wherein Rc represents a C1 to C22 alkyl 10 group

which may have a substituent, 4) Rs1R0s2R0s3SiO-, wherein Rcsl, Rose
and RoS3, the same or different, independently represent a) a @ARcIL62006
alkyl group or b) a C6 to C14 aryl grou or 15 5) RCN1RcN2N-RCM-,
wherein RCM represents -CO-O-, provided that the leftmost bond is
bAndetPthe4fittdgél atom, and RoN1 and RoN2, the same or different,
independently represent 20,8) 3 hygrogen atom, pl.a &1 19,622 Allrl .

group which may have a substituent, c) a 3-membered to 14-membered
noRr-a£avatie heterogyslip group formed byReNA and-BeN2tegethes in

25 combination with the nitrogen atom to which RoN1 and RCN2 are
bohdet avereinithe Blmentseret ab 14-membetdd nonfaropratic hydrate
heterocyclic group may have a substituent, d) a C3 to C14 cycloalkyl
gr%fupt\)%ﬁﬁﬁ fnay have 16 27 MARCH 2006 a substituent or ) a

3'E§r.'embered t%%%”@%%@Q&%é@QMWg to 1 represented by

the formula (I-d):

(1-d)

wherein R’ and Rwd, the same or different,

independently represent
1) a hydroxyl group,
2) a Ci1 to Cp; alkoxy group which may have a
substituent,
3) an unsaturated C, to C,; alkoxy group which may have
a substituent,
4) a Cy7 to Cy; aralkyloxy group which may have a
substituent,
5) RdC(=O)—O—, wherein R¢ represents

a) a hydrogen atom,

b) a C; to Cy; alkyl group which may have a
substituent,

c) an unsaturated C, to C,; alkyl group which
may have a substituent,

d) a Cs to C14 aryl group which may have a
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heterocyclic group which may have a substituent; a pharmacologically
acceptable salt thereof, or a hydrate 5 of those; 5. The compound

according to 1 represented by the formula (I-d): R7d (I -d) R 3d wherein

R3d and R16d, the same or different, independently represent 10 1) a
hydroxyl group, 2) a C1 to C22 alkoxy group which may havea MARCH 2006
substituent, 3) an unsaturated C2 to C22 alkoxy group which may have a
substituent, 15 4) a C7 to C22 aralkyloxy group which may have a
Sl?djs}fiﬁ}érﬁ}l@)nﬁdC(:O)-O-, wherein Rd represents a) a hydrogen atom,

b)a C1 to C22 ggkyggrsoiii%\ﬁ@&?éﬁaﬁ_'aa‘ﬁ 8 20,substiunn ) 8l g

unsaturated C2 to C22 alkyl group which may have a substituent

toC 34 arvhgreup mhicheay havewart? GaZsubstituent, e) a
5-membered to 14-membered heteroaryl

f) a C; to Cy; aralkyl group which may have a
substituent,

g) a S5-membered to l4-membered heterocaralkyl
group which may have a substituent,

h) a C; to Cy; alkoxy group which may have a
substituent,

i) an unsaturated C, to Cy; alkoxy group which
may have a substituent,

j) a Cg to Ci14 aryloxy group which may have a
substituent or

k) a 5-membered to l4-membered heteroaryloxy
group which may have a substituent or
6) RMHRMUN—CO—O—, wherein R™ and me, the same or
different, independently represent

a) a hydrogen atom,

b) a C; to Cy; alkyl group which may have a
substituent,

c) an unsaturated C, to C,; alkyl group which
may have a substituent,

d) a Cs to C14 aryl group which may have a
substituent,

e) a S5-membered to l4-membered heterocaryl
group which may have a substituent,

f) a C; to Cy; aralkyl group which may have a

substituent,
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group which may have a substituent, f) a C7 to C22 aralkyl group which
may have a 5 substituent, g) a 5-membered to 14-membered
heteroaralkyl group which may have a substituent, h) a C1 to C22 alkoxy
group which may have a substituent, 10 i) an unsaturated C2 to C22
alkoxy group which may have a substituent, j) a C6 to C14 aryloxyrRgrBUR006
which may have a substituent or k) a 38nembered to 14-membered
heteroaryloxy 15 group which may have a substituent or 6)

RAN1RAN2N-CO-C, whBrSth Rt 1 dhd RaNS e saé oF aiffeténtt kv 1
i”ﬁ?%ﬁ%"%ﬁ%ﬁ%%;‘?%ﬁ%a hydrogen atom,,b) a C1 to C22 alkyl group
which may su

ave a 2 stituent, ¢) an unsaturated C2 to may have a
substituent, 2537 MARCH2006 alkygsaup whichrd):p GetocGleatylhave

group which may have a substituent,
a substituent,
i) a 3-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent or
j) a 3-membered to l4-membered non-aromatic
heterocyclic group formed by R™ and R™ together in
combination with the nitrogen atom to which R™ and R
are bonded, wherein the 3-membered to l4-membered non-
aromatic heterocyclic group may have a substituent and
R’® and R*!, the same or different, independently
represent
1) a hydroxyl group,
2) a Ci1 to Cp; alkoxy group which may have a
substituent,
3) an unsaturated C, to C,; alkoxy group which may have
a substituent,
4) a Cy7 to Cy; aralkyloxy group which may have a
substituent,
5) RdC(=O)—O—, wherein RY is the same as defined above,
0) RMHRMUN—CO—O—, wherein R™ and R™ are the same as
defined above,
7) RMHRMUN—SOZ—O—, wherein R™ and R™? are the same as
defined above,
8) RMHRMUN—CS—O—, wherein R™ and R™? are the same as
defined above,

9) RMM—SOZ—O—, wherein R represents
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e) a 5-membered to 14-membered heteroaryl group which may have a
substituent, f) a C7 to C22 aralkyl group which may have a substituent,

27 MARCH 2006 5 18 g) a 5-membered to 14-membered heteroaralkyl
group which may have a substituent, h) a C3 to C14 cycloalkyl group

which may have a substituent, i) a 3-membered to 14-membéradarRCH 2006
non-aromatic heterocyclic group which gnay have a substituent or j) a
3-membered to 14-membered non-aromatic heterocyclic group formed by

RAN1 and RdN2)togethierif Somisination With tie Hirbgen2a8m’ e \hieh
RQB’%&'%%%%N@}O are bonded, wherein the 3-membered to
14-membered non- aromatic heterocyclic group may have a substituent
and R'd and R23}d,zhe samse or, diffetantgindependently representcl)a
hydroxyl group, 15 2) a C1 to C22 alkoxy group which may have a
substitteritud) an unsaturated C2 to a substituent, C22 alkoxy group

which may have 4) a C7 to C22 aralk%loxy group which may have a
c)’a C; to Cy; alkoxy "group which“may have a

substituent,

d) an unsaturated C, to C,; alkoxy group which
may have a substituent,

e) a Cg to Ciy aryloxy group which may have a
substituent,

f) a 5-membered to l4-membered heteroaryloxy
group which may have a substituent,

g) a C; to Cyy aralkyloxy group which may have
a substituent or

h) a 5-membered to l4-membered
heteroaralkyloxy group which may have a substituent,
10) (RMEO)zPO—O—, wherein R represents

a) a C; to Cy; alkyl group which may have a
substituent,

b) an unsaturated C, to Cy; alkyl group which
may have a substituent,

c) a C¢ to Ciy aryl group which may have a
substituent,

d) a 5-membered to l4-membered heterocaryl
group which may have a substituent,

e) a Cy; to Cy aralkyl group which may have a
substituent or

f) a 5-membered to l4-membered heteroaralkyl
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20 substituent, 5) RAC(=0)_O_, wherein Rd is the same as defined

above, 6) RAN1RdAN2N-CO-O-, wherein RdN1 and RdN2 are the same

as defined above, 7) RAN1RAN2N-SO2-0O-, wherein RdN 1 and RAN2 are
the same as 25 defined above, 8) RAN1RAN2N-CS-O-, wherein RAN1

and RAN2 are the same as defined above, 9) RAN4-SO2-O2, WwhemedH 2006
RdN4 represents 27 MARCH 2006 5 sabstituent, d) an unsaturated C2 to

19 a) a Cl to C22 alkyl group which may have a substituent, b) a C6 to
CTAAN grotp WHIGY M ifave & Ebstitusht o) a Cl to C22 alkoxy group

which mawhave q may have %ﬁ%@%&%&e%@@nﬂk%@@f‘@ WhEN 823 45
C6 to C14 aryloxy group which may have a
defined above or
12) (RMRMN) (R™M0)P0O-0-, wherein R™, R and R™ are
the same as defined above; a pharmacologically
acceptable salt thereof, or a hydrate of those;
6. The compound according to 1, wherein R’ and/or
R*' are independently represented by RC(=Y)-0-, wherein
Y and R are the same as defined above, or RMRYN-RY -,
wherein RY represents
a) —-CO-0- or
b) -CS-0-, provided that, the leftmost bond
in a) or b) is bonded to the nitrogen atom, and
R™ and RY are the same as defined above; a
pharmacologically acceptable salt thereof, or a hydrate
of those;
7. The compound according to 5 represented by

the formula (I-e):

(I-e)

wherein R’®, R'®® and R?!®, the same or different,
independently represent

1) a hydroxyl group,

2) a Ci1 to Cp; alkoxy group which may have a

substituent,



10 substituent, f) a 5-membered to 14-membered heteroaryloxy group

which may have a substituent, g) a C7 to C22 aralkyloxy group which may
have 15 a substituent or h) a 5-membered to 14-membered

heteroaralkyloxy group which may have a substituent, 10)

(RANSO)2P0O-0-, wherein RdNS5 represents a) a Cl to C22 akylggeapt 2006
which may have a substituent, 20 b) amunsaturated C2 to C22 alkyl

group which may have a substituent, ¢) a C6 to C14 aryl group which

may Hve'd Subsitteht dyza 5mEnbErdtt YL 4 rebered Hetdtd¥rnyt 205

gg)u%u\%@igﬂ%%mave a substituent, e) a C7 to C22 aralkyl group which
may have a substituent or f) a 5-membered to 14-membered

heterearalkyt 20cgrodp ahieh sy kaveua swbstidentatlhave a
(RAN1RdAN2N)2PO-0O-, wherein RdN1 and defined above or RAN2 27
MARGH 2006dre the same as 12) (RAN1RAN2N) (RAN50) PO-O-,
Wg?rein RdN21, RAN2 and RdN5 are

an aliphatic C; to Cg acyl group which may have a

substituent or
6) RMR®MN-C0O-0-, wherein R®™ and R®™ independently
represent

a) a hydrogen atom or

b) a C; to Cg¢ alkyl group which may have a
substituent and
R’® represents R°-C(=Y°)-0-, wherein Y® represents an
oxygen atom or sulfur atom, and R®, represents

a) a hydrogen atom,

b) a C; to Cy; alkyl group which may have a
substituent,

c) a C¢ to Ciy aryl group which may have a
substituent,

d) a 5-membered to l4-membered heterocaryl
group which may have a substituent,

e) a Cy; to Cio aralkyl group which may have a
substituent,

f) a 5-membered to l4-membered heteroaralkyl
group which may have a substituent,

g) a 3-membered to l4-membered non-aromatic

heterocyclic group which may have a substituent,

h) a group of the formula (III):
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5 the same as defined above; a pharmacologically acceptable salt
thereof, or a hydrate of those; 6. The compound according to 1, wherein
R7 and/or R21 are independently represented by RC(=Y)-0-, wherein Y
and R are the same as defined above, or RNIRN2N-RM' -, 10 wherein
RM' represents a) -CO-0- or b) -CS-O-, provided that, the leftmagtbamd 2006
in &) or b) is bonded to the nitrogen atarh, and RN1 and RN2 are the same
as defined above; a 15 pharmacologically acceptable salt thereof, or a
hydrate of those; 7. The compound all\lccording to 5 represented by the
formula (I-e): R7e R 3e wherein R3®, R16e and R21e, the same or
different, 20 independentjyvepf a hx roxyl group, 2) a C1 to C22
alkoxy group which may have a subsgiwent, 27 MARCH 2006 21 3) an
unsaturated C2 to C22 alkoxy group which may have a substituent, 4) a
C7 to C22 aralkyloxy group which may have a substituent, 5 5) an

aliphatic C2 to C6 acyl group which may have a
wherein A) n répresents an Integer of 0 to 4,

Xe represents

i) —CHR®M-,

ii) -NR®M°-,

iii) -0-,

iv) -S5-,

v) —-SO- or

vi) -S0O,-,
R*™ represents

i) a hydrogen atom or
ii) a C; to C¢ alkyl group which may have a
substituent,
R*" represents
i) a hydrogen atom or
ii) a C; to C¢ alkyl group which may have a
substituent,
R*™ and R®M™, the same or different, independently
represent
i) a hydrogen atom,
ii) a C; to C¢ alkyl group which may have a
substituent,
iii) an unsaturated C, to Cip alkyl group

which may have a substituent,

iv) a C¢ to Cis aryl group which may have a
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substituent or 6) ReN1ReN2N-CO-O-, wherein represent 10 15 ReNI and
ReN2 independently a) a hydrogen atom or b) a C1 to C6 alkyl group
which may have a substituent and R7e represents Re-C (=ye) -0-,
wherein ye represents an oxygen atom or sulfur atom, and Re,
represents a) a hydrogen atom, b) a C1 to C22 alkyl group vehicluareys 2006
have a substituent, c) a C6 to C14 aryt group which may have a
substituent, d) a 5-membered to 14-membered heteroaryl 20 group which
m%@%%%?@ﬁstltuent e) a C7 to C10 aralkyl group which may have a

substituent, f) 4 3-merabere t8£'e4dm€5“ki%%&%%@é@'@ét%@é‘&fwm

may have a substituent, 25 g) a 3-membered to 14-membere
neR-ar@mata dletef@ﬁyeﬂa:v@royps\mrmglﬁ mayhave a substituent, h) a

group of the formula (lll) : 5
vi) a C; to Cyip aralkyl group which may have a
substituent,
vii) a Cs3 to Cg cycloalkyl group which may
have a substituent,
viii) a C4 to Cy cycloalkylalkyl group which
may have a substituent,
ix) a S-membered to l4-membered heterocaralkyl
group which may have a substituent,
X) a b-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent,
x1) -NR®™R®", wherein R®™ and R®M’/, the same
or different, independently represent a hydrogen atom
or a C; to C¢ alkyl group which may have a substituent
or
xii) a 5-membered to l4-membered non-—-aromatic
heterocyclic group formed by R®™ and R®™ together in
combination with the carbon atom to which R®™ and R*™
are bonded, wherein the 5-membered to l4-membered non-
aromatic heterocyclic group may have a substituent and
R*™ represents
i) a hydrogen atom,
ii) a C; to C¢ alkyl group which may have a
substituent,

iii) an unsaturated C, to Cip; alkyl group

which may have a substituent,
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10 15 20 ReN3 e 22 ReN2 kNi~ (Ill) n ReN1 27 MARCH 2006 wherein

A) n represents an integer of 0 to 4, Xe represents i) -CHReN4-, ii)

-NReN5-, iii) -0-, iv) -S-, v) -SO- or vi) -S02-, Rell represents i) a
hydrogen atom or ii) a Cl to C6 alkyl group which may have a substituent,
ReN2 represents i) a hydrogen atom or ii) a Cl to C6 alkyl groupMmsECcE 2006
may have a substituent, ReN3 and RelN4, the same or different,
independently represent i) a hydrogen atom,
V) Cs to Ci14 aryl group which may have a
substituent,
v) a S5-membered to l4-membered heterocaryl
group which may have a substituent,
vi) a C; to Cyip aralkyl group which may have a
substituent,
vii) a C; to Cg cycloalkyl group which may
have a substituent,
viii) a C4 to Cy cycloalkylalkyl group which
may have a substituent,
ix) a S5-membered to l4-membered heterocaralkyl
group which may have a substituent,
X) a b-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent or
Xxi) a 5-membered to l4-membered non-aromatic
heterocyclic group formed by R®™ and R®™ together in
combination with the nitrogen atom to which R®™ and R®"
are bonded, wherein the 5-membered to l4-membered non-
aromatic heterocyclic group may have a substituent, B)
Xe, n, R®™, R*™ and R*™ independently
represent the same group as defined above, and R*™ and
RN independently represent a S5-membered to l4-membered
non-aromatic heterocyclic group formed by R*M and R*M
together, wherein the 5-membered to l4-membered non-
aromatic heterocyclic group may have a substituent,
C)
Xe, n, R, R*™ and R*™ independently

represent the same group as defined above, and R*™ and



10

15

20

25

i) a Cl to C6 alkyl group which may have a substituent, iii) an unsaturated
C2 to Clo alkyl group which may have a substituent, iv) a C6 to C14 aryl
group which may have a 23 27 MARCH 2006 substituent, v) a

5-membered to 14-membered heteroaryl group which may have a
substituent, vi) a C7 to C10 aralkyl group which may have a25 subsiituent) 06
vii) a C3 to C8 cycloalkyl group which atay have a substituent, viii) a C4

to G9 cycloalkylalkyl group which may have a substituent, 10 ix) a

o o BaPC B b SR ARy oG SHATen oy Aaisgoer=c
S%bo%il%%ﬁ’é)t% ?'@8@@?&%‘%&%‘ %%Qt%ge@o@%ar%g}a%@e;%@ cyglic

group which may have a substituent, X ReN6ReN7, wherein ReN6 and
Rebde the-sgmeHsreridifferent, sndependently representakydegensatom
or a C1 to C6 alkyl group which may have a substituent or xii) a
Saviembered foclenrernisdred roncammatic heteroeydliclypdus forntedosy
ReN3 and ReN4 together in 20 combination with the carbon atom to which
REN3 and ReN4 are bonded, wherein the 5-membered to 14-membered

non- Xe, n, R, R*™ and R*™ independently
represent the same group as defined above, and R*" and
RN independently represent a S5-membered to l4-membered

non-aromatic heterocyclic group formed by R*" and R

together, wherein the 5-membered to l4-membered non-

aromatic heterocyclic group may have a substituent or

i) a group of the formula (IV):

ReNS
N W)
RENS

wherein R*™ and R®™, the same or different,
independently represent

i) a hydrogen atom,

ii) a C; to C¢ alkyl group which may have a
substituent,

iii) a C4 to Ci14 aryl group which may have a
substituent,

iv) a S5-membered to l4-membered heterocaryl
group which may have a substituent,

v) a Cy; to Ci1g aralkyl group which may have a
substituent or

vi) a 5-membered to l4-membered heterocaralkyl

group which may have a substituent; a pharmacologically
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aromatic heterocyclic group may have a substituent and ReN5 represents

i) a hydrogen atom, 25 ii) a C1 to C6 alkyl group which may have a
substituent, iii) an unsaturated C2 to C10 alkyl group which may have a
substituent, 27 MARCH 2006 24 iv) a C6 to C14 aryl group which may

have a substituent, v) a 5-membered to 14-membered heteroarylrgraup 006
which may have a substituent, 5 vi) a @é to C10 aralkyl group which may
have a substituent, vii) a C3 to C8 cycloalkyl group which may have a

SEUSHRRE RV & Tt EeE5abalkyalky Gretrwhicht 16%0&F have a
substituent, 15 jx) a %%?Egﬁ@da@c]od‘fg‘le ered heteroaralkyl greup
u

which may have a substituent, x) a 5-membéred to 14-membered
neRra@yerpatic ' heierocyelicegronpamhich mayphave-a systityent ar xva’) -
5-membered to 14-membered non-aromatic heterocyclic group formed by
REN3 afiteReNS5 t¥getherine eembiationavtiutie mitrogeratc 16 which

ReN3 and ReN5, are bonded, wherein the 5-membered to 14-membered
ng&pm, and R™° represents

1) a hydrogen atom,

2) a Ci1 to Cg alkyl group which may have a
substituent,

3) a C¢ to Cip aryl group which may have a
substituent,

4) a S5-membered to l4-membered heterocaryl
group which may have a substituent,

5) a C; to Cyp aralkyl group which may have a
substituent or

6) a S5-membered to l4-membered heteroaralkyl
group which may have a substituent; a pharmacologically
acceptable salt thereof, or a hydrate of those;
9. The compound according to 5, wherein R’®
and/or R?'® are independently represented by R%C(=Y%?)-
O-, wherein Y©? represents an oxygen atom or sulfur

atom, and R®? represents a group of the formula (III'):

RBN11

X ea/k /%
N12 - ™
R® N ()

n F'zemo

wherein A) n represents an integer of 0 to 4,
X1 represents

1) _CHR6N13_,
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aromatic heterocyclic group may have a substituent, B) 20 Xe, n, ReN3,
ReN4 and ReN5 independently represent the same group as defined
above, and ReN1 and ReN2 independently represent a 5-membered to
14-membered non-aromatic heterocyclic group formed by ReN1 and
ReN2 together, wherein the 5-membered to 14-membered non ZBRCH 2006
aromatic heterocyclic group may haveajsubstituent, C) Xe, n, ReN2
ReN4 and ReN5 independently represent the same group as defined
above, and ReN1 aﬁ‘ﬁppﬂ MARCH 2006 25 ReN2 independently
represent a 5-mgmbered to 14-membered non-aromatic heterocyclic
group formed by ReN1 and ReN2 together, wherein the 5-membered to
14-membered ngn--agomatic heterocyclic group may have a substituent or
5 D) Xe, n, ReN1, ReN4 and ReN5 independently represent the same
group as defined abdife; and ReN2 and ReN3 independently represent a
5-membered to 14-membered non-aromatic heterocyclic group formed by
ReN2 and ReN%)lo_t%%%_ther, wherein the 5-membered to 14-membered

neR=arqmafiGheterogyclic group mayHave.a éH'B?“@ﬁB%%’e R group of
the formula (V) : ReN9 N ReN8 wherein ReN8 and ReN9, the same or
diffeperdsent
1) a hydrogen atom or
2) a Ci1 to Cg alkyl group which may have a
substituent,
R*™? and R®™°, the same or different, independently
represent
1) a hydrogen atom,
2) a Ci1 to Cg alkyl group which may have a
substituent,
3) an unsaturated C, to Cig alkyl group which
may have a substituent,
4) a C4 to C14 aryl group which may have a
substituent,
5) a 5-membered to l4-membered heteroaryl
group which may have a substituent,
6) a C; to Cyp aralkyl group which may have a
substituent,
7) a C3 to Cg cycloalkyl group which may have
a substituent,
8) a C4 to Cy cycloalkylalkyl group which may
have a substituent,

9) a 5-membered to l4-membered heteroaralkyl
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15 20 independently represent i) a hydrogen atom, ii) a C1 to C6 alkyl

group which may have a substituent, iii) a C6 to C14 aryl group which

may have a substituent, iv) a 5-membered to 14-membered heteroaryl
group which may have a substituent, v) a C7 to C1o aralkyl group which

may have a substituent or vi) a 5-membered to 14-membered MARCH 2006
heteroaralkyl 25 group which may have & substituent; a pharmacologically
26 27 MARCH 2006 acceptable salt thereof, or a hydrate of those; 8. The
cEOhBYENT BEEST Ry to™S Wihére PR 7E 1aMFBF R21e are independently

represented by RgIC (=Y. %%%m}ogké’@e{‘éi”ﬁ@%%ﬁ%%eé‘&s AR LXYIENat i
R r 1to

atom or sulfur 5 atom, and Ref represents 1) a hydrogen atom, 2) a C

Chalkyt groun which-may have e substitient 3) adeh ta CdRatyl, group
which may have a 10 sub%itueln;, 4) a 5-memberelg to 14-megr6|bered
heteroaryl grodpwhidhRmayfave agubstitiienR™~ and R®"°, the same

or different, independently represent a hydrogen atom
or a C; to C¢ alkyl group which may have a substituent
or

12) a 5-membered to l4-membered non-aromatic
heterocyclic group formed by R®™? and R®™° together,
wherein the 5-membered to l4-membered non-aromatic
heterocyclic group may have a substituent and
R*™? represents

1) a hydrogen atom,
2) a Ci1 to Cg alkyl group which may have a

substituent,

3) an unsaturated C, to Cig alkyl group which
may have a substituent,

4) a C4 to C14 aryl group which may have a
substituent,

5) a 5-membered to l4-membered heteroaryl
group which may have a substituent,

6) a C; to Cyp aralkyl group which may have a
substituent,

7) a C3 to Cg cycloalkyl group which may have
a substituent,

8) a C4 to Cy cycloalkylalkyl group which may
have a substituent,

9) a 5-membered to l4-membered heteroaralkyl
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5) a C7 to C10 aralkyl group which may have a substituent or 15 6) a
5-membered to 14-membered heteroaralkyl group which may have a
substituent; a pharmacologically acceptable salt thereof, or a hydrate of
those; 9. The compound according to 5, wherein R7e and/or R21e are
independently represented by Re2C (=yet) _ 20 0-, whereireYe®ARCH 2006
represents an oxygen atom or sulfur atim, and R e2 represents a group of
the formula (I1I"): ReN11 ReNV,X1 N/z (llI') eN10 wherein A) n represents
affitegerdrcth AaX 1@ pfeents PP ICHREBREZ 27 5 27 MARCH 2006

Same o irent ndeperanty Teprasent 1) & Werouen S o 2 8 O
tonC6 atkyt graup-whiebupay have amay have a substituent,

11) a 5-membered to l4-membered non-aromatic
heterocyclic group formed together by the nitrogen atom
to which R®™* is bonded, and one substituent selected
from the group consisting of R®™?, R®M! and Rr*"?,
wherein the 5-membered to l4-membered non-aromatic
heterocyclic group may have a substituent or

12) a 5-membered to l4-membered non-aromatic
heterocyclic group formed together by the nitrogen atom
to which R®™* is bonded, and two substituents selected
from the group consisting of R®™?, R®M! and Rr*"'?,
wherein the 5-membered to l4-membered non-aromatic
heterocyclic group may have a substituent or
B)

n, X;, RN RN ang R*M? are the same as
defined above, and R®™° and R®™? together form a 5-
membered to l4-membered non—-aromatic heterocyclic group
formed by R®™P° and R®*™?, wherein the 5-membered to 14-
membered non—-aromatic heterocyclic group may have a
substituent; a pharmacologically acceptable salt
thereof, or a hydrate of those;

10. The compound according to 5, wherein X;

eNl4 i35 the same as defined

represents —NRHH4—, wherein NR
above; a pharmacologically acceptable salt thereof, or
a hydrate of those;

11. The compound according to 5, wherein R’®
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10 substituent, ReN12 and ReN13, the same or different, independently
represent 1) a hydrogen atom, 2) a C1 to C6 alkyl group which may have

a 15 substituent, 3) an unsaturated C2 to C10 alkyl group which may

have a substituent, 4) a C6 to C14 aryl group which may have a

substituent, 20 5) a 5-membered to 14-membered heteroary graapethicio 06
may have a substituent, 6) a C7 to C10 @ralkyl group which may have a

substituent, 7) a C3 to C8 cycloalkyl group which may have, 25 a ,
sEBtifENtR8) a EXWRRCH GaIbalky AR GRSUP which My habea wherein

SL{QS“@-’&E?@Q&%@%mbgwgtgnlﬁ%%ﬁ‘%%r ed heferoaraliy] 27, MAREH

2006 28 "group which may have a substituent, 10) a 5-membered to
14-memberedsnen-graiatic heterecyeliengrodp which may have a
substituent, 11) -NReN15ReN16, wherein ReN15 and ReN16, the same
5 or different, independently represent a hydrogen atom or a C1 to C6

alkyl group which may haveR§X %u?ent or

N1 ReNt7 V)

wherein n; represents an integer of 0 to 6,
R*™M7 represents
1) a hydrogen atom or
2) a Ci1 to Cg alkyl group which may have a
substituent and
R*™® represents
1) a hydrogen atom,
2) an amino group which may have a
substituent,
3) a pyridyl group which may have a
substituent,
4) a pyrrolidin-1-yl group which may have a
substituent,
5) a piperidin-1-yl group which may have a
substituent,
6) a morpholin-4-yl group which may have a
substituent or
7) a piperazin-1l-yl group which may have a
substituent; a pharmacologically acceptable salt
thereof, or a hydrate of those;

12. The compound according to 5, wherein R’®

and/or R?'® independently represent R®‘CO-0O-, wherein R®*
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12) a 5-membered to 14-membered non-aromatic heterocyclic group
formed by ReN12 and ReN13 together, 10 wherein the 5-membered to
14-membered non-aromatic heterocyclic group may have a substituent

and ReN14 represents 1) a hydrogen atom, 2) a C1 to C6 alkyl group

which may have a 15 substituent, 3) an unsaturated C2 to CI0 mlkytH 2006
group which may have a substituent, 4)a C6 to C14 aryl group which

may have a substituent, 20 5) a 5>-membered to 14-membered heteroaryl

grotpWIiIER niayhave BisubstituBht, 6y F 6730 €10 dralkyl group which

may have a substituent, 7) a C3 to C8 cycloalkyl group which may have

25 a substituent, 8) a C4 toRCY! loalkylalkyl group which may have a
substituent, 9) a 5-membere 2@ <pembeyed heteroaralkyl 27 MARCH
Y

2006 29 group which may ha sgg,sgitu nt, 10) a 5-membered to
14-membered non-aromatic heterocyclic group which may have a
substituent, 11) a 5-membered to 14-membered non-aromatic 5

h&TRFE& e Biodp Torffied WoGetiarsy e Aiirbgen Sl *naependently

represent an integer of 0 to 4,

X, represents

6) —-SO,—,
R*"° represents
1) a hydrogen atom or
2) a Ci1 to C4 alkyl group which may have a
substituent,
R*"?? represents
1) a hydrogen atom,
2) a Ci1 to Cg alkyl group which may have a
substituent,
3) a C¢ to Ciys aryl group which may have a
substituent or
4) a Cy7 to Ci1g aralkyl group which may have a
substituent,
R*"?! represents

1) a hydrogen atom,

2) a Ci1 to Cg alkyl group which may have a
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to which ReN14 is bonded, and one substituent selected from the group
consisting of ReNlo, ReNI1 and ReN12, wherein the 5-membered to
14-membered non-aromatic heterocyclic group may have a substituent or
10 12) a 5-membered to 14-membered non-aromatic heterocyclic group
formed together by the nitrogen atom to which ReN14 is bopdediratditvem 06
substituents selected from the group consisting of ReNlo, ReNI1 and
ReN12, wherein the 5-membered to 14-membered non-aromatic 15
héteRstythie gidup may have a substituent or B) n, X1r ReN11, ReN13

and ReN14 are4 easﬁm%éﬁfﬁﬁg%%ébevet%”%féeg'igrff‘d 88E2n; ch

together form a 5- membered to 14-membered noh-aromatic eterocyclic

giesp BAJermedshy RKReNilang ReN12, wherein the 5-membered to 14
membered non-aromatic heterocyclic group may have a substituent; a
pharmacologicdlly acceptableSalt athgledfron® hytiratd ohtiosea 1. Fhe
compound according to 5, wherein X1 25 represents -NReN14-, wherein
NERERPLZ55 & §ame as defined above; a pharmacologically acceptable

salt thereof, or & hydrate,af those 11 Thejcompeund acerding 10,31
wherein R7e 27 MARCH 2006 30 and/or R21e independently represent

Re3Czyea) cO- nwelerely Y ea representsiantoxygen atom or sulfur
atom, and R e3 represents a group of the formula (V):

6) a C; to Cyp aralkyl group which may have a
substituent,

7) a C3 to Cg cycloalkyl group which may have
a substituent,

8) a C4 to Cy cycloalkylalkyl group which may
have a substituent,

9) a S5-membered to l4-membered heteroaralkyl
group which may have a substituent,

10) -NRSN#3R®M24 - yherein R®M™® and R®M*, the same
or different, independently represent a hydrogen atom
or a C; to C¢ alkyl group which may have a substituent
or

11) a 5-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent and
R®"?? represents

1) a hydrogen atom,
2) a Ci1 to C4 alkyl group which may have a
substituent,
3) an unsaturated C, to Cig alkyl group which

may have a substituent,

4) a Cg to C14 aryl group which may have a
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ReN18 Ni n1 ReN17 (V) wherein nl represents an integer of 0 to 6, 5
ReN17 represents 1) a hydrogen atom or 2) a C1 to C6 alkyl group which
may have a substituent and ReN18 represents 10 1) a hydrogen atom, 2)

an amino group which may have a substituent, 3) a pyridyl group which

may have a substituent, 15 4) a pyrrolidin-1-yl group which piayMaaeEsa 2006
substituent, 5) a piperidin-1-yl group which may have a substituent, 6) a
morpholln -4- yI roup which may have a 20 substituent or 7) a

plﬁ@ 'Yroup which may have a substituent; a pharmacologically

acceptab'e Sa't sthereaf, gL gldrate.of those, 16, Ihe ¢ é‘PQar

according to 5, whereln R7e 25 and/or R21e independently represe
Re46-Ornwheretn Reda 3t repsesents angradp of the formula (VI):

ReN18

6) a C; to Cyp aralkyl group which may have a
substituent,

7) a C3 to Cg cycloalkyl group which may have
a substituent,

8) a C4 to Cy cycloalkylalkyl group which may
have a substituent,

9) a 5-membered to l4-membered heteroaralkyl
group which may have a substituent or

10) a 5-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent; a
pharmacologically acceptable salt thereof, or a hydrate
of those;
13. The compound according to 5, wherein R’®

and/or R?'® independently represent R®°CO-O-, wherein R®’

represents a group of the formula (VII):

r@\:/ (Vi)
56 v /N4 ReN25

ReN26

wherein n, represents 1 or 2,
R®"?> represents

1) a hydrogen atom or

2) a Ci1 to Cg alkyl group which may have a
substituent and
REN26

represents

1) a hydrogen atom or
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X2 n3 N1 (VI) ReNt9 51027 MARCH 2006 wherein n2 and n3, the
same or different, independently represent an integer of O to 4, X2
represents 1) -CHReN21 2) -NReN22_ 3) -0-, 4) -5-, 5) -50- or 6)
-502-, ReN19 represents 1) a hydrogen atom or 2) a C1 to C6 alkyl group
which may have a substituent, 15 ReN2o represents 1) a hydroger@tornp06
2) a C1 to C6 alkyl group which may have a substituent, 3) a C6 to C14
aryl group WhICh may have a 20 substituent or
2) a Ci1 to Cg alkyl group which may have a

substituent; a pharmacologically acceptable salt

thereof, or a hydrate of those;

14. The compound according to 5, wherein R’®

and/or R?'® independently represent R°°CO-0-, wherein R®®

represents a group of the formula (VIITI):

ReNZB

n3

Xf\;n_z(N_ae (Vi)

ReN27

wherein n, and ns;, the same or different, independently
represent an integer of 0 to 4,
X3 represents

1) —CHRV°_,

2 ) _NR6N3O_,

6) —SO,—

R*"?7 represents

1) a hydrogen atom or

2) a Ci1 to Cg alkyl group which may have a
substituent,
R*"?® represents

1) a hydrogen atom,

2) a Ci1 to Cg alkyl group which may have a

substituent,

3) a C¢ to Ciys aryl group which may have a
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4) a C7 to 010 aralkyl group which may have a substituent, ReN21
represents 1) a hydrogen atom, 25 2) a C1 to C6 alkyl group which may
have a 32 27 MARCH 2006 substituent, 3) an unsaturated C2 to C10

alkyl group which may have a substituent, 4) a C6 to C14 aryl group

which may have a 5 substituent, 5) a 5-membered to 14-member=RCcH 2006
heteroaryl group which may have a susstituent, 6) a C7 to C10 aralkyl

group which may have a substituent, 10 7) a C3 to C8 cycloalkyl group
whighThay havé &Eubstituent, 8) a C4 to C9 cycloalkylalkyl group which

may have a supptiiept, 2 8- memasietiocsmemiered helsroamion,
15 group which may have a substituent, O]) -NReN23ReN24 wherein
RehR2s: ang&KelN24, the same or different, independently represent a
hycggg;en atom or a C1 to C6 alkyl group which may have a substituent
R represents
1) a hydrogen atom,
2) a Ci1 to Cg alkyl group which may have a
substituent,
3) an unsaturated C, to Ci;g alkyl group which
may have a substituent,
4) a C; to Cg alkoxy group which may have a
substituent,
5) a C¢ to Ciq aryl group which may have a
substituent,
6) a S5-membered to l4-membered heteroaryl
group which may have a substituent,
7) a C; to Ci1g aralkyl group which may have a
substituent,
8) a C3 to Cg cycloalkyl group which may have
a substituent,
9) a C4 to Cy cycloalkylalkyl group which may
have a substituent,
10) a 5-membered to l4-membered heteroaralkyl
group which may have a substituent,
11) -NR®MIR®M32 - yherein R*™! and R®*™?, the same
or different, independently represent a hydrogen atom
or a C; to C¢ alkyl group which may have a substituent

or form a 5-membered to l4-membered non-aromatic

heterocyclic group together with the nitrogen atom to
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or 20 11) a 5-membered to 14-membered non-aromatic heterocyclic
group which may have a substituent and ReN22 represents 1) a hydrogen
atom, 2) a C1 to C6 alkyl group which may have a 25 substituent, 3) an
unsaturated C2 to C10 alkyl group which may have a substituent, 4) a C6
to C14 aryl group which may have a 33 27 MARCH 2006 sub3titaeRGHS5@ 06
5-membered to 14-membered heteroapy group which may have a

substituent, 6) a C7 to G10 aralkyl group which may have a 5 substituent,
7YRE€EF10RCS cyRIBAIKY)I gro@p WHidl Ay Ive a substituent, 8) a C4 to

C9 cycloalkylal %ﬂf&%&é@%ﬁg@g dh%\ée 3 A?L‘I%ELHS E% &'On%)na— aromatic

5-membered to 1 r eteroaralkyl group which may have a
sukstituent wf 10} ah-mgmberedionddymemhered sop=romaliet and
heterocyclic group which may have a substituent; a pharmacologically
a@fgﬁotablﬂosaiﬁm@mf, or a hydrate 15 of those; 13. The compound

according to 5, wherein R7e
1) a hydrogen atom,

2) a Ci1 to Cg alkyl group which may have a
substituent,

3) an unsaturated C, to Ci;g alkyl group which
may have a substituent,

4) a C4 to C14 aryl group which may have a
substituent,

5) a 5-membered to l4-membered heteroaryl
group which may have a substituent,

6) a C; to Cyp aralkyl group which may have a
substituent,

7) a C3 to Cg cycloalkyl group which may have
a substituent,

8) a C4 to Cy cycloalkylalkyl group which may
have a substituent,

9) a 5-membered to l4-membered heteroaralkyl
group which may have a substituent or

10) a 5-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent; a
pharmacologically acceptable salt thereof, or a hydrate
of those;
15. The compound according to 5, wherein R’®
and/or R*'® independently represent R®'CO-O-, wherein R®’

represents a group of the formula (IX):



and/or R21e independently represent Re5CO-O-, wherein Re5 represents
a group of the formula (VII): N~ (VII) n 4 ReN25 ReN26 ' ' wherein n4
represents 1 or 2, 20 ReN25 represents 1) a hydrogen atom or 2) a C1 to
C6 alkyl group which may have a substituent and ReN26 represents 25
1) a hydrogen atom or 27 MARCH 2006 34 2) a C1 to C6 alkyl groripH 2006
which may have a substituent; a pharmacologically acceptable salt
thereof, or a hydrate of those; 14. The compound according to 5, wherein
R7e 5 and/or R21e independently represent Re6CO-0O-, wherein
represents a group of the fgsmula/(\ﬂu.). (VIII) 10 Re 6 wherein n2 and n3,
the same or different, mdependéf(&y represqﬂrxl)an integer of 0 to 4, X3
represents 1) -CHRel129_,

wherein ns represents an integer of 1 to 3, and
R*"*? represents
1) an amino group,
2) an amino group which may have a
substituent,
3) a pyrrolidin-1-yl group which may have a
substituent,
4) a piperidin-1-yl group which may have a
substituent or
5) a morpholin-4-yl group which may have a
substituent; a pharmacologically acceptable salt
thereof, or a hydrate of those;
16. The compound according to 5, wherein R'®

and/or R?'® independently represent R°*®CO-0-, wherein R®®

represents a group of the formula (X):

wherein ns represents an integer of 1 to 3,
R*™? represents

1) a hydrogen atom,

2) a Ci1 to Cg alkyl group which may have a

substituent,
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2) -NRetv30_, 3) -0-, 4) -5-, 5) -SO- or 15 6) -S02-, ReN27 represents 1)
a hydrogen atom or 2) a C1 to C6 alkyl group which may have a
substituent, 20 ReN28 represents 1) a hydrogen atom, 2) a C1 to C6 alkyl
group which may have a substituent, 3) a C6 to C14 aryl group which
may have a 35 27 MARCH 2006 substituent or 4) a C7 to C20 aralkylH 2006
group which may have a substituent, ReN29 represents 5 1) a hydrogen
atom, 2) a C1 to C6 alkyl group which may have a_substituent, 3) an
unsaturated C2tb G16al gﬁ%élpa\ﬁléﬁl:h IRy haVB LU UtV E0 A) a
Cl tp C6 alkaxy grqup which may have a substituent, 5) a C6 to C14 aryl
group which may have a

4) a Cy7 to Ci1g aralkyl group which may have a
substituent and
R*"*° represents

1) a hydrogen atom,
2) a Ci1 to Cg alkyl group which may have a

substituent,

3) a C3 to Cg cycloalkyl group which may have
a substituent,

4) a 3-membered to 8-membered non—-aromatic
heterocyclic group which may have a substituent,

5) a C¢ to Ciq aryl group which may have a
substituent,

6) a S5-membered to l4-membered heteroaryl
group which may have a substituent,

7) a C; to Ci1g aralkyl group which may have a
substituent,

8) a S5-membered to l4-membered hetercaralkyl
group which may have a substituent or

9) a C4 to Cy cycloalkylalkyl group which may
have a substituent; a pharmacologically acceptable salt
thereof, or a hydrate of those;
17. The compound according to 5, wherein R’®
and/or R?'® independently represent R°*°CO-0O-, wherein R’

represents a group of the formula (XI):
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substituent, 6) a 5-membered to 14-membered heteroaryl 15 group which
may have a substituent, 7) a C7 to C10 aralkyl group which may have a
substituent, 8) a C3 to C8 cycloalkyl group which may have a substituent,
20 9) a C4 to C9 cycloalkylalkyl group which may have a substituent, 10)
a 5-membered to 14-membered heteroaralkyl group which mayMrerer 2006
substituent, 11) -NReN31ReN32 wheretn ReN31 and ReN32 the same 25
or different, independently represent a hydrogen atom or a C1 to C6 alkyl
group which may have a substitueqt oréorm a 5-membered to
14-membered non-aromatic heg‘z}‘ycl grczg{%together with the nitrogen
atom to 27 MARCH 2006r3&°Whith{2eN31 and ReN32 are bonded or 12)
a 5-membered to 14-membered non-aromatic heterocyclic group which

may have a substituent and ReN30 represents 5 1) a hydrogen atom,
wherein ns represents an integer of 1 to 3, and

R*™® represents
1) a hydrogen atom,
2) a C; to Cg alkyl group which may have a

substituent,

3) a C3 to Cg¢ cycloalkyl group which may have
a substituent,

4) a C4 to Cy cycloalkylalkyl group which may
have a substituent,

5) a C; to Cyp aralkyl group which may have a
substituent,

6) a pyridyl group which may have a
substituent or

7) a tetrahydropyranyl group which may have a
substituent; a pharmacologically acceptable salt
thereof, or a hydrate of those;
18. The compound according to 5, wherein R'®
and/or R?'® independently represent R®!’CO-0-, wherein
Re*? represents a group of the formula (XII):

M4
map [ Dhy—%

me/N( n5)m

m3

(XIN)
4

wherein m;, my;, ms and my, the same or different,

independently represent 0 or 1,
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2) a C1 to C6 alkyl group which may have a substituent, 3) an
unsaturated C2 to C10 alkyl group which may have a substituent, 10 4) a
C6 to C14 aryl group which may have a substituent, 5) a 5-membered to
14-membered heteroaryl group which may have a substituent, 6) a C7 to
C10 aralkyl group which may have a 15 substituent, 7) a C2to €8RCH 2006
cycloalkyl group which may have a subgtituent, 8) a C4 to C9
cycloalkylalkyl group which may have a substituent, 20 9) a 5-membered
to"p45REmBErdt ReRPodraikyP Grods whidiPmay V8 a substituent or 10)
a p=imemb rggégr}élémembered non-aromatic heterocyclic group which
may have a substituent; a pharmacologically acceptable salt thereof, or a

hydrate 25 of those; 15, dhegampewid according to 5, wherein R7e
and/or R21e independently represent Re7CO-O-, wherein Re7 represents
a group of the fedmeladiXy:BTReNIJ/H] 27 AR CH POD6 e reFviss a

represents an integer of 1 to 3, and ReN33 represents
ubstituent,

3) an unsaturated C, to Cig alkyl group which
may have a substituent,

4) a C4 to C14 aryl group which may have a
substituent,

5) a 5-membered to l4-membered heteroaryl
group which may have a substituent,

6) a C; to Cyp aralkyl group which may have a
substituent,

7) a C3 to Cg cycloalkyl group which may have
a substituent,

8) a C4 to Cy cycloalkylalkyl group which may
have a substituent,

9) a 5-membered to l4-membered heteroaralkyl
group which may have a substituent or

10) a 5-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent; a
pharmacologically acceptable salt thereof, or a hydrate
of those;
19. The compound according to 5, wherein R’®
and/or R?'® independently represent R®!!'CO-0-, wherein

ReH represents a group of the formula (XIIT):

mf @;);;5 (Xt
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1) an amino group, 2) an amino group which may have a 5 substituent, 3)

a pyrrolidin-1-yl group which may have a substituent, 4) a piperidin-1-yl
group which may have a substituent or 10 5) a morpholin-4-yl group

which may have a substituent; a pharmacologically acceptable salt

thereof, or a hydrate of those; 16. The compound according 2 Symkerein 006
R7e and/or R21e independently represent Re8CO-0O-, wherein 15
represents a group of the formula (X): ReN34 r1-\ N ReN35 iN'On (X)
WHBFEIT hB rBprésatits af'thtegar of I t6 3 ReN34 réftesentd™y a5

hydrogen atom. 2) 8 Clsto %691;%1%0&%{‘9!@5&@%% hQX%nggble_ alt
substituent, Re 8 27 MARCH 2006 38 3) a C6 to C14 aryl group whic
mayavers suibstituentiend)a &7 ot aralkyl group which may have a
20. The compound according to 5, wherein R’®
and/or R*'® independently represent R®“CO-0-, wherein

R®*? represents a group selected from a group consisting

of:

H HN H
Ty 7Y L
N) 35 N) RARTY

! and NS or
- O (-

or a group selected from a group consisting of

/
/\ N
HN N— ( ﬁ\SN/
— . BN and HN .

and both of which may have a substituent on the ring;
a pharmacologically acceptable salt thereof, or a
hydrate of those;

21. The compound according to 1, wherein R'® is a
hydroxyl group; a pharmacologically acceptable salt
thereof, or a hydrate of those;

22. The compound according to 1, wherein

[1] W is



10

15

substituent and 5 ReN35 represents 1) a hydrogen atom, 2) a C1 to C6
alkyl group which may have a substituent, 3) a C3 to C8 cycloalkyl group
which may have 10 a substituent, 4) a 3-membered to 8-membered
non-aromatic heterocyclic group which may have a substituent, 5) a C6 to
C14 aryl group which may have a substituent, 15 6) a 5-meptbenedt® 2006
14-membered heteroaryl group which4nay have a substituent, 7) a C7 to
C10 aralkyl group which may have a substituent, 8) a 5-membered to

1&ménfbefed RetBraaraikgF 263 rodp WHich fay-Ravsa SoBSAGENTEPEP -

a C4 to C9 cygloalkylal roup-w a ve a substituent; a

o alkyl %pQQ@xgla% Substfyent;
pﬁélrmacol'og%gaﬂy acceptable salt tﬁereof, raﬁg%rate o#those; 17. The
cgmpound according to 5, wherein R7e 25 and/or R21e independently
represent Re9CO-0O-, wherein Re9 represents a group of the formula

(XI): 39 N R (XI) eN36 ~N-0 n5 -~ 27 MARCH 2006

Y

R’ and R*! are a hydroxyl group, R’ is an acetoxy group,
and Rm, RN, R’ and R?Y are a hydrogen atom,

[3] W is

R’, R'® and R* are a hydroxyl group, R’ is an acetoxy
group, and R, R?® and R*'" are a hydrogen atom,

[4] W is

R*' and R*'" form an oxo group together with the carbon
atom to which R?' and R?!" are bonded, R3, R'® and R?® are
a hydroxyl group, R’ is an acetoxy group, and R'’ is a
hydrogen atom,

[5] W is

R’, R'®, R*® and R?! are a hydroxyl group, R’ is an

acetoxy group, and R and R*' are a hydrogen atom,



wherein n5 represents an integer of 1 to 3, and ReN36 represents 1) a
hydrogen atom, 2) a C1 to C8 alkyl group which may have a 5
substituent, 3) a C3 to C6 cycloalkyl group which may have a substituent,
4) a C4 to C9 cycloalkylalkyl group which may have a substituent, 10 5) a
C7 to Clo aralkyl group which may have a substituent, 6) apyridyRgrmoup0 06
which may have a substituent or 7) a tstrahydropyranyl group which may
have a 15 substituent; a pharmacologically acceptable salt thereof, or a
hy[(?rété(qofltﬁose; 18. The compound according to 5, wherein R7e and/or
R21e independently represent ReloCO-O-, wherein Rel0 represents a
group of the formula (XII) : ( N5 ){X M3 20 wherein ml, m2, m3 and
m4r the same or different, indepepdently represent 0 or 1, 27 MARCH
2006 40 n5 represents an integer of 1 to 3, and ReN37 represents

R’, R’, R' and R?! are a hydroxyl group, and R, R?®

and
R*'" are a hydrogen atom,

[7] W is

R’, R'', R' and R?! are a hydroxyl group, R’ is an
acetoxy group, and R*° and R*' are a hydrogen atom or

[8] W is

R*' and R*'" form an oxo group together with the carbon
atom to which R?' and R?!" are bonded, R’ and R'® are a
hydroxyl group, R’ is an acetoxy group, and R'’ and R*°
are a hydrogen atom; a pharmacologically acceptable
salt thereof, or a hydrate of those;
23. The compound according to 1, which is
(8E,12E,14E)-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-7-( (4-methylpiperazin-1-yl)carbonyl)oxy-
18,19-epoxytricosa—-8,12,14-trien-11-o0lide (compound
18),

(8E,12E,14E)-3,16,21-trihydroxy-

6,10,12,16,20-pentamethyl-7-((4-methylhomopiperazin-1-
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15

20

25

1) a hydrogen atom, 2) a C1 to C6 alkyl group which may have a 5
substituent, 3) an unsaturated C2 to C10 alkyl group which may have a
substituent, 4) a C6 to C14 aryl group which may have a substituent, 10
5) a 5-membered to 14-membered heteroaryl group which may have a
substituent, 6) a C7 to C10 aralkyl group which may have a suhstirent,2006
7) a C3 to C8 cycloalkyl group which may have 15 a substituent, 8) a C4
to C9 cycloalkylalkyl group which may have a substituent, 9) a.

5 hldmbers oL mentberbd Hteroaraikyl °group viich Zh%;f h&ave al~
S%QSltiéLéen{ or 20 10) ﬁa -égelzmbered to 14-membered non-aromatic
heterocyclic group which may have a substituent; a pharmacologically

acceptable salt gereof,mrarhydrate ©f those: 18y dhe epmpound
according to 5, wherein R7e 25 and/or R21e independently represent

Re11C0LO- wheréir Rellareprésents a (gréup of B fotmutal (XI11)
(X111) 27 MARCH 2006 41 wherein m5 represents an integer of 1 to 3,

a%}h iperidin-1-yl)carbonyl)oxy—18, 19—-epoxytricosa-
8,12,14-trien-11-o0lide (compound 21),

(8E,12E,14E)-7-((4-ethylpiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide
(compound 24), (8E,12E,14E)-7-(N-(3-(N',N’-
dimethylamino)propyl)-N-methylcarbamoyloxy)-3,16,21-
trihydroxy-6,10,12,16,20-pentamethyl-18, 19—
epoxytricosa-8,12,14-trien-11-o0lide (compound 27),

(8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7- ( (piperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-
olide (compound 28),

(8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7—- (N-methyl-N-(1-
methylpiperidin-4-yl)carbamoyloxy)-18, 19-epoxytricosa-
8,12,14-trien-11-o0lide (compound 29),

(8E,12E,14E)-3,16,21-trihydroxy—-7—-( (4-
isopropylhomopiperazin-1-yl)carbonyl)oxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide
(compound 39), (8E,12E,14E)-3,16,21-trihydroxy—-7—-((4-
(4-hydroxypiperidin-1-yl)piperidin-1-yl)carbonyl)oxy-
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-

trien-11-olide (compound 40),



10

15

20

25

represents 2 or 3; a pharmacologically acceptable salt thereof, or a
hydrate of those; 20. The compound according to 5, wherein R7e 5 and/or
R21e independently represent Re12CO-0O-, wherein Rel2 represents a
group selected from a group consisting of: 0 and H O-HN ~~1 or or a

group selected from a group consisting of 1'~N"-" HN and bath ofagtieh 2006

may have a substituent on the ring; a pharmacologically acceptable salt
thereof, or a hydrate of those; 10 21. The compound according to 1,

wherein R16 is 8 hydrdkyt Grolip? a phafmatomngidny Séceptable salt
ngrei(g’, onafly 9'566@@% thase. e The —C?WPHQQ%%%%HQ jo 1, wherein

Wis oH 27 MARCH 2006 42°R3and R21 a roxyl group, R7
isyan aceiexy graupl & 17 2a2bangdiRbx<R-Rand R-am-a ydragesatom,

[2] W is
8,12,14-trien-11-o0lide (compound 42),

(8E,12E,14E)-7-((4—-ethylhomopiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide
(compound 43), (8E,12E,14E)-3,16,21-trihydroxy-7—-((4-
isopropylpiperazin-1-yl)carbonyl)oxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide
(compound 44),

(8E,12E,14E)-3,16,21-trihydroxy-7-(( (1S, 4S) -
S5-isopropyl-2,5-diazabicyclo[2.2.1]lheptan-2-
yl)carbonyl)oxy-6,10,12,16,20-pentamethyl-18,19-
epoxytricosa-8,12,14-trien-11-o0lide (compound 49),
(8E,12E,14E)-7-(N-(2-(N’',N’-dimethylamino)ethyl)-N-
methylcarbamoyloxy)-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-
olide (compound 50),

(8E,12E,14E)-7—(N-(2—-(N',N’' -
dimethylamino)ethyl)carbamoyloxy)-3,16,21-trihydroxy—
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-
trien-11-olide (compound 51) or

(8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-(((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)carbonyl)oxy—-18,19-
epoxytricosa-8,12,14-trien-11-olide (compound 55);

24. The compound according to 1, which is
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Z=| R3 and R21 are a hydroxyl group, R7 is an acetoxy group, 5 and
R16, R17, Rao and R21' are a hydrogen atom, [3] W is R3, R16 and R21
are a hydroxyl group, R7 is an acetoxy group, and R17, R20 and R21"
are a hydrogen atom, [4] W is 10 R21 and R21' form an oxo group
together with the carbon atom to which R21 and R21' are barndethiR3; 2006
R16 and R20 are a hydroxyl group, RZds an acetoxy group, and R17 is a

hydrogen atom, [)5] W is 15 R3, R16, R20 and R21 are a hydroxyl group,
_R?% ahdtetdky)grouplard RAFAhEROTY afe & hylfadeir &0m, 43 [6] W

7 MARCH2006 75 RLR19 apd K2y aa,a ydlony| grgup, and R17

R20 and R21 * are a hydrogen atom, |[7] W is 5R3, R17, R16 and R21 are
aydexybarasyl BRdyis-ans acetoxy o, kR 26 and R21 tareea —11-
hydrogen atom or [8] W is R21 and R21' form an oxo group together with
theldatbor catoRrtonihieAR21 and R21' are bonded, R3 and R16 are a

10 hydroxyl grou§ RY7 is an acetoxy %rou , and kI1Q1d? and R72 are a
hydrogen atom;( %hé?rﬁa&é@éi?:%n;} téepthprpitydroxy— /- ((4-

isopropylhomopiperazin-1-yl)carbonyl)oxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide
(compound 39),

(8E,12E,14E)-7-((4—-ethylhomopiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide
(compound 43), (8E,12E,14E)-3,16,21-trihydroxy-7—-((4-
isopropylpiperazin-1-yl)carbonyl)oxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide
(compound 44) or

(8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-(((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)carbonyl)oxy-18,19-
epoxytricosa-8,12,14-trien-11-olide (compound 55);
25. A medicine comprising the compound according
to any one of 1 to 24, a pharmacologically acceptable
salt thereof, or a hydrate of those as an active
ingredient;
26. A pharmaceutical composition comprising the
compound according to any one of 1 to 24, a
pharmacologically acceptable salt thereof, or a hydrate
of those as an active ingredient;

27. The medicine according to 25 as an agent for
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salt thereof, or a hydrate of those; 23. The compound according to 1,
which is (8E,12E,14E)-3,16,21-trihydroxy-6,10,12,16,20- 15
pentamethyl-7-((4-methylpiperazin-1-yl)carbonyl)oxy
18,19-epoxytricosa-8,12,14-trien-11-olide (compound 18),
(8E,12E,14E)-3,16,21-trihydroxy 27 MARCH 2006
6,10,12,16,20-pentamethyl-7-((4-methythomopiperazin- 27 MARCH 2006
44 vyl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11- olide (compound
1§f%ﬁ?ﬁ%@ﬂ%Eﬁ3ﬁBgﬁFﬂ%@d&N§}Sease for which gene
040,210 20-pentametiyt 74 (gostdiy), o
yl)piperidin-1-yl)carbonyl)oxy-18,19-epoxytricosa 8,12,14-trien-11-olide
(compound 21)TH8EmZE, t4R):7H{(46thylpiperaginet as an agent for
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-

perantiylis, P-eposytticosa-8, 12 s44en-1 00lide 1O conpound 240 n
(8E,12E,14E)-7-(N-(3-(N',N'- ,

ditfetRAamiRG)propyhER I thy ka6 &hbydky)-3,16,21-
trlflg(.jro_xy-G,10@@&%@9-353@9@3@!5}@@@@ to_25 as an agent for
epoxytricosa-8,12,14-trien-11-olide (compound 27),

(8t 22EA4E)<3, 16, 24 tehydroxyalbli sease for which an
6,10,12,16,20-pentamethyl-7-((piperazin-I-
yI5eHrbemd)oxgere, £ ehbRyiriceSa- 82 t4-tién-11- olide (compound 28),
(8;012E,14E)-3T%%2%étghydroxy-

itine’ according to 25 as an

angiogenesis inhibitor;

31. The medicine according to 25 as an antitumor
agent;
32. The medicine according to 25 as a therapeutic

agent for treating hemangioma;

33. The medicine according to 25 as a cancer
metastasis inhibitor;

34. The medicine according to 25 as a therapeutic
agent for treating retinal neovascularization or
diabetic retinopathy;

35. The medicine according to 25 as a therapeutic
agent for treating inflammatory disease;

36. The medicine according to 25 as a therapeutic
agent for treating inflammatory diseases consisting of
deforamant arthritis, rheumatoid arthritis, psoriasis,
and delayed hypersensitive reaction;

37. The medicine according to 25 as a therapeutic
agent for treating atherosclerosis;

38. The medicine according to 25 as a therapeutic
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6,10,12,16,20-pentamethyl-7-(N-methyl-N-(1- 20
methylpiperidin-4-yl)carbamoyloxy)-18,19-epoxytricosa
8,12,14-trien-11-olide (compound 29),
(8E,12E,14E)-3,16,21-trihydroxy-7-((4-
isopropylhomopiperazin-1-yl)carbonyl)oxy-6,10,12,16,20- 27 MARCH 2006
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide 25 (compound 39),
(8E,12E,14E)-3,16,21-trihydroxy-7-((4

(@ﬂ?&Bxﬁﬁﬁeﬁﬁlﬁalt&Wﬁlp@rlaﬂlf I)Ez%%%ﬁ%oxy-

6.19,12,16,20-pgntametiyl-18,19:epaxyiricosa:8 12¢14- VEH%’} rolide.
(compound 40), 27 MARCH 2006 45 (8E,1 E 14E)-3,16,21- tr| ydroxy

6é@Lﬁﬁlﬁ@ﬂdﬂﬂﬁamﬁﬂb@7d&%&6@ﬂﬂM3@r% tumor, breast cancer,
yl)piperidin-1-yl)carbonyl)oxy-18,19-epoxytricosa- 8,12,14-trien-11-olide

(COnTOLEEA2)a 5 (BE 1 2B R4E R T-((hethythomepiparazimier or
yI carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
mMeEtAV18,19-epoxytricosa-8,12,14-trien-11-olide (compound 43),

_(8501:2E 1‘_"5)'3@%@«Zﬂné[i@%d_rﬂéy'a?é@éﬁ:din to 25 as a therapeutic
isopropylpiperazin-1-yl)carbonyl)oxy-6,10,12,16,20 10

penfantetiylrl 8;1@-epoxytricesa-8yliz k4-trien-11-olide (compound 44),
(8E,12E,14E)-3,16,21-trihydroxy-7-(((1S,4S)-

5@%xxopyl25Jﬁ573ﬁ%@@kﬁ2@;ﬂﬁ@gﬁﬁp@g to 25 as an antitumor

yl)carbon )o 6,10,12 16 20- entamet [-18,19 1
; ytrglcc))gsa g(.jLZ 191 ﬁ[len 1f>gpée Solrr?pounc!ﬁ§o

(8@]:2E 14E)-7riN-(ZedN 3 N rdinethydaming)sthy)-Ns s an antitumor

agent based on VEGF suppression of production;

43. The medicine according to 25 as an antitumor
agent based on an effect of angiogenesis inhibition;

44 . A method for preventing or treating a disease
for which gene expression control is effective,
comprising administering a pharmacologically effective
dose of the medicine according to 25 to a patient.

45. A method for preventing or treating a disease
for which suppression of VEGF production is effective,
comprising administering a pharmacologically effective
dose of the medicine according to 25 to a patient;

46. A method for preventing or treating a disease
for which angiogenesis inhibition is effective,
comprising administering a pharmacologically effective
dose of the medicine according to 25 to a patient;

47. Use of the compound according to any one of 1
to 24, a pharmacologically acceptable salt thereof or a

hydrate of those, for manufacturing an agent for
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methylcarbamoyloxy)-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11- olide(compound 50), 20
(8E,12E,14E)-7-(N-(2-(N',N'-
dimethylamino)ethyl)carbamoyloxy)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14- triea-11MolideH 2006
(compound 51) or (8E,12E,14E)-3,16,2B-trihydroxy- 25
6,10,12,16,20-pentamethyl-7-(((1S,4S)-5-methyl-2,5-
dRZEBiIE)EO[92 Aheptan-2iyljtatbohyTféxiz18 39- "hich gene

e ricosa-8,1 -trien-11-olide: (campaund 55); 24. The compound
acgg% %C%%? 1% w%ﬁjéﬁ%%% J&AJSARQ%%QZCSJ;GQ%G

(8E312E,14E)-3;16, 23 ftrinydroxyfeind, 16c2dbrding to any one of 1
pentamethyl-7-(N-methyl-N-(1-methylpiperidin-4-

yl¥carBdmog|ap i 18 a9oduxytricosa-8: ¢ 2 drttplehel 1s dlitle {bempolingr a
29), 5 (8E,12E,14E)-3,16,21-trihydroxy-7-((4- .

isOBFOpy toropiparaZin-1 yhcallonyaky-6-16:72 18 Z5tent for

p 1-18,19-e icosa-8,12, 14-trien-11-olige - -
PR R g R oo
yhaarbamy) axyedi h621ctihydroxy6; 10,12£16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (compound 43),
(88912E,14E)-3)86 2% ftrikfidroggprme@ynd according to any of 1 to

SRRSO N0 AR chereor o o
hydrate of those, for manufacturing an agent for
preventing or treating a disease for which angiogenesis
inhibition is effective;

50. Use of the compound according to any one of 1
to 24, a pharmacologically acceptable salt thereof or a
hydrate of those, for manufacuturing an agent for
preventing or treating a solid cancer;

51. A method for producing a 6-deoxy 11107
compound, characterized in that the method comprises
culturing a microorganism belonging to the genus

Streptomyces, which is capable of producing a compound

of the formula (I):

wherein [1] W is



15 (compound 44) or (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-(((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)carbonyl) oxy-18,19-
epoxytricosa-8,12,14-trien-ll-olide (compound 55); 20 25. A medicine
comprising the compound according to any one of 1t0 24, 27 MARCH 2006
pharmacologically acceptable salt thekeof, or a hydrate of those as an

active ingredient; 26. A pharmaceutical compasition comprising the 25

cEmpdtindhccriigPto By 6 bf 216'24; aFpharnadolagigalyy 9*oup:

acgeptable saltthegeof, or a hydrate of th sgadqsé%lg Active ingredient; 27.
The medicine according to 25 as an agent for 27 MARCH 2006 47

preventing er treating a disease for which gene expression control is
effective; 28. The medicine according to 25 as an agent for preventing or
treating a disease for which suppression 5 of VEGF production is
effective; 29. The medicine accordiagto 25 as an agent for preventing or
treating a disease for which an antiangidgenic effect is effective; 30. The
medicine according to 25 as an 10 angiogenesis inhibitor; 31. The
medicine according to 25 as an antitumor agent;

R’ and R*! are a hydroxyl group, R’ is an acetoxy group,

and Rm, RN, R’ and R?Y are a hydrogen atom; and
collecting the compound as defined in [1] or [2]
(hereinafter referred to as "6-deoxy 11107 compound")
from the culture;

52. Streptomyces sp. strain A-1543 (FERM BP-
8442) that is capable of producing the 6-deoxy 11107
compound according to 51;

53. A method for producing a 6-deoxy compound by
biologically converting for compound of the formula

(I):

(n

wherein [1] W is



32. The medicine according to 25 as a therapeutic agent for treating
hemangioma; 15 33. The medicine according to 25 as a cancer
metastasis inhibitor; 34. The medicine according to 25 as a therapeutic
agent for treating retinal neovascularization or diabetic retinopathy; 20 35.
The medicine according to 25 as a therapeutic agent for treatingiARCH 2006
inflammatory disease; 36. The medicirtelaccording to 25 as a therapeutic
agent for treating inflammatory diseases consisting of deforamant
arthritis, rheumatoid arthritis, psoriasis, 25 and delayed hypersensitive
reaction; 37. The medicine accordi Qo5 as a therapeutic agent for
treating atherosclerosis; 38. The mfediche according to 25 as a
therapeutic 27 MARCH 2006 48 agent for treating a solid cancer; 39. The
medicine according to 38, wherein the solid tumor is lung cancer, brain
tURoR hie&St caneera prosmerancaroovaridh caAcer colontcariceg P8P,
melanoma; 40, -The pgedicine according to 25 as a therapeutic agent for
tr88fihdlleukdmia; £1. THEmEdicine &ccordiMg s 28 < 4R Antitumor
agent hasedan.gene expressiop sontrok 042, The megliging agearding
to 25 as an antitumor

compound of the formula (I), wherein

5 [3] W is

R’, R'® and R* are a hydroxyl group, R’ is an acetoxy
group, and R, R?® and R*'" are a hydrogen atom,

[4] W is

R*' and R*'" form an oxo group together with the carbon
10 atom to which R?' and R?!" are bonded, R3, R'® and R?® are
a hydroxyl group, R’ is an acetoxy group, and R'’ is a
hydrogen atom,

[5] W is

R’, R'®, R*® and R?! are a hydroxyl group, R’ is an
15 acetoxy group, and R and R*' are a hydrogen atom,

[6] W is
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agent based on VEGF suppression of production; 43. The medicine
according to 25 as an antitumor agent based on an effect of angiogenesis
inhibition; 44. A method for preventing or treating a disease 15 for which
gene expression control is effective, comprising administering a
pharmacologically effective dose of the medicine according40 28a4R@E 2006
patient. 45. A method for preventing ostzeating a disease for which
suppression of VEGF production is effective, 20 comprising administering
a pharmacologically effective dose @f the medicine according to 25 to a
patient; 46. A method for preven\'fi?é—éﬁreating a disease for which
angiogenesis inhibition is effective, comprising administering a
pharmacologically effective 25 dose of the medicine according to 25 to a
patient; 47. Use of the compound according to any one of 1 to 24, a
pRarmA&celoyicahy dceptabie salt thaleokora dyarate efitloge, foR™® and

mapnufacturing an agent for 27 MARCH 2006 49 preventing or treating a
diseasé Fot vihicl GeRE “Extes8ion control is effective: 48. Use of the

co[naﬁ)ownq according to any one of 1 to 24, a pharmacologically
acceptable salt thereof or a 5 hydrate of those, for manufacturing an
agent for preventing or treating a disease for which suppression of VEGF
production is effective; 49. Use ompound according to any of 1 to

N

R’, R', R' and R?! are a hydroxyl group, R’ is an
acetoxy group, and R*° and R*' are a hydrogen atom or

[8] W is

R*' and R*'’ form an oxo group together with the carbon
atom to which R?!' and R?!" are bonded, R’ and R'® are a
hydroxyl group, R’ is an acetoxy group, and R'’ and R*°
are a hydrogen atom (these compounds are hereinafter
referred to as "6-deoxy compounds"), comprising

1) a step that can conduct the biological conversion,
the step of incubating 6-deoxy 11107B in the presence
of a culture solution of a strain selected from
microorganisms belonging to bacteria or a product
prepared from culture cells of the strain, and

2) collecting a 6-deoxy compound from the incubated
solution;

54. The method according to 53, wherein the
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24, a pharmacologically acceptable salt thereof or a 10 hydrate of those,

for manufacturing an agent for preventing or treating a disease for which
angiogenesis inhibition is effective; 50. Use of the compound according to
any one of 1 to 24, a pharmacologically acceptable salt thereof or a 15
hydrate of those, for manufacuturing an agent for preventingear tveaomy 2006
solid cancer; 51. A method for produciag a 6-deoxy 11107 compound,
characterized in that the method comprises culturing a microorganism

bEIOREMEIETRE TontE LOTStelStomychs WhIEh 75 ¢apabiE of Préduchi'a
(I;%rpagn &:0fdhe fgrmula (L) ;. wherain {11, W is.q. B2 GMARGH 2006, 50

R'2 1 are a hydroxyl group, R7 is an acetoxy group, 6 720 21'
ang R1, R, RangkRare arhydsagen atonw or H2E Wi is) ZeiR3 and R2hanes 45
a hydroxyl group, R7 is an acetoxy group, 5 and R16, R'7, R20 and R21'
aref& RYdiiged etdm; ehéd céolletting e tempbdund assdefined in THor{2]

(hereinatfter referred to as "6-deoxy 11107 compound”) from the culture;
11107B into a 6-deoxy compound.

BEST MODE FOR CARRYING OUT THE INVENTION

Various terms, symbols, and the like used in
the present specification will be described.

In the present specification, a chemical
formula of the compound of the present invention is
illustrated as a plan chemical formula for convenience.
However, the present invention can include given
isomers derived from the chemical formula. The present
invention can include all isomers and mixtures of such
as geometric isomers which are generated from the
confirguration of the compound, optical isomers based
on asymmetric carbon, rotamers, stereoisomers, and
tautomers, and mixtures of these isomers. The present
invention is not limited to the expediential
description of a chemical formula, and can include any
one of the above-described isomers or mixtures thereof.
Accordingly, the compound of the present invention
exist as an optically active substance or racemate when
the compound has an asymmetric carbon atom in the
molecule, and both the optically active substance and
the racemate are included in the present invention.

Although crystal polymorphs of the compound may be
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52. Streptomyces sp. strain A-1543 (FERM BP- 10 8442) that is capable

of producing the 6-deoxy 11107 compound according to 51; 53. A method
for producing a 6-deoxy compound by biologically converting for

compound of the formula (I) : R7 (R21 R21 017 o (~) W wherein [1] W

is 51 27 MARCH 2006 R3 and R 2 1 are a hydroxyl group, R7/iS'®RCH 2006
acetoxy group, 6 17 2 21' and R1, R, Rand R are (hereinafter referred to

as a hydrogen atom "6-deoxy 11107B") into a compound of the formula

(I WHeBin s (3] ISRRORLS dritt R2T akéBiyiftoky oo, R7 s an
a%%‘g?é%agfo%ﬁ{‘daﬁym@goba@%@% o ffe a hydrogen At mci‘%]s‘é’aiﬁ

R21"and R21' form an oxo group together with the carbon 10 atom to
whishrR21k and R34 are berded, 1IR3, R E6 and 53201 aresa Aydroxyhgroup,

R7 is an acetoxy group, and R17 is a
compound of the formula (I) of the present invention or
its salt may be an anhydrate or hydrate. Both an
anhydrate and a hydrate are included in the present
invention. A metabolite generated by decomposition of
the compound of the formula (I) of the present
invention in vivo, and a prodrug of the compound of the
formula (I) of the present invention or its salt are
included in the present invention.

The "halogen atom" used in the specification
of the present application refers to a fluorine atom,
chlorine atom, bromine atom and iodine atom. For
example, a fluorine atom, chlorine atom and bromine
atom are preferable. Of these, for example, a fluorine
atom and chlorine atom are typically preferable.

The "C; to Cy; alkyl group" used in the
specification of the present application refers to a
linear or branched alkyl group having 1 to 22 carbon
atoms. Examples include a methyl group, ethyl group,
n-propyl group, iso-propyl group, n-butyl group, iso-
butyl group, sec-butyl group, tert-butyl group, n-
pentyl group, 1,l1-dimethylpropyl group, 1,2-
dimethylpropyl group, 2,2-dimethylpropyl group, 1-
ethylpropyl group, n-hexyl group, l-ethyl-2-
methylpropyl group, 1,1,2-trimethylpropyl group, 1-

propylpropyl group, l-methylbutyl group, Z2-methylbutyl
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hydrogen atom, [5] W is R3, R16, R2 and R21 are a hydroxyl group, R7 is

an 15 acetoxy group, and R17 and R21 ' are a hydrogen atom, [6] W is

52 27 MARCH 2006 R3, R7, R16 and R21 are a hydroxyl group, and R17,
R20 and R21 ' are a hydrogen atom, [7] W is R3, R'7, R16 and R21 are a
hydroxyl group, R7 is an 5 acetoxy group, and R20 and R212"AargaRCH 2006
hydrogen atom or [8] W is R21 and R2% form an oxo group together with
the carbon atom to which R21 and R21' are bonded, R3 and R16 are a

hﬁﬁas%ﬁrgréu&,ﬁ%ahﬁé%@tbwlgraaﬁ%q R17 dhtiR5 Anihe !
hydrogen %0@1&%%&99@@%% %1%?'”??%%%1%5%%%8?% deoxy

compounds™y, comprisin at can conduct the

copversipn the gtepcafrincuhating Grdeaxy 121048 in thecgreseneeof ap -
culture solution of a strain selected from 15 microorganisms belonging to
bacteria op aprvduct: prapared froph gdingeteells of theostrainhaird 2}
collecting a 6-deoxy compound from the incubated solution; 54. The

mettiotPacdbrainito 53° Whareil tHe 27 MARCH 2806 53 cecv! group.

The "C; to C,; alkyl group" preferably refers to a
linear or branched alkyl group having 1 to 6 carbon
atoms. Examples include a methyl group, ethyl group,
n-propyl group, iso-propyl group, n-butyl group, iso-
butyl group, sec-butyl group, tert-butyl group and n-
pentyl group. Of these, for example, a methyl group,
ethyl group, propyl group, iso-propyl group, n-butyl
group, iso-butyl group and tert-butyl group are
preferable.

The "unsaturated C; to C,; alkyl group" used
in the specification of the present application refers
to a linear or branched alkenyl group having 2 to 22
carbon atoms or a linear or branched alkynyl group
having 2 to 22 carbon atoms. Examples include a vinyl
group, allyl group, l-propenyl group, iso-propenyl
group, 2-methyl-l-propenyl group, Z2-methyl-2-propenyl
group, l-butenyl group, 2-butenyl group, 3-butenyl
group, l-pentenyl group, l-hexenyl group, 1,3-
hexanedienyl group, 1,5-hexanedienyl group, ethynyl
group, l-propynyl group, 2-propynyl group, l-butynyl
group, 2-butynyl group, 3-butynyl group, l-ethynyl-2-
propynyl group, 2-methyl-3-butynyl group, l-pentynyl

group, l-hexynyl group, 1l,3-hexanediynyl group and 1,5-
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microorganism belonging to bacteria is strain A-1544 (FERM BP-8446) or
strain A-1545 (FERM BP-8447); and 55. Strain A-1544 (FERM BP-8446)
or strain A-1545 (FERM BP-8447) which is capable of converting 6-deoxy
511107B into a 6-deoxy compound. BEST MODE FOR CARRYING OUT
THE INVENTION Various terms, symbols, and the like usedan therRCH 2006
present specification will be describedsk the present specification, a
chemical 10 formula of the compound of the present invention is

iI10SA8E H5"4 Blandthical foRfiulafoF omVerigncs: However, &Y *
pr&fSPH“VSQ%%%%%i:}?'%de?fgié@”tiéog‘eﬁ ﬁ@%edoﬁoﬁkgi‘ﬁc%e&mca'

formula. The present invention can include all isomers and mixtures of
sucht9 as geemgirie ispimeyswhich are ganeated frefmsther a linear
confirguration of the compound, optical isomers based on asymmetric
carbohr rotammers, stéreopisbniarsiand agdtomets fand mixiarexoof theses -
isomers. The present invention is not limited to the expediential 20

déSGHptibA‘vta cHEMTRATOrmUf, 8Hd can'indiide &hy“Bre Bf the™ 9% 1P
aboys-deseribed semprs %%‘B&tk&%?ént{?@eﬁgo cordingly the cor 1

of the present invention exist as an optically active substance or

ragemate When-theneampound fias @ansasyemmetrigrearbon atomiiy the 25
molecule, and both the optically active substance and the racemate are

iNBILRIeE in the pRIvERY inveRaoR., ARNBUGR ¢Rkstal BoWRorphsiot ey 1
unggquBﬁ%g%§%§{w%§g¢£?0%§butynyl group and 3-methyl-1-
propynyl group.

The "C¢ to Cis aryl group" used in the
specification of the present application refers to an
aromatic hydrocarbon group composed of 6 to 14 carbon
atoms and includes a monocyclic group and condensed
ring such as a bicyclic group, or tricyclic group.
Examples include a phenyl group, indenyl group, 1-
naphthyl group, Z2-naphthyl group, azulenyl group,
heptalenyl group, indacenyl group, acenaphthyl group,
fluorenyl group, phenalenyl group, phenanthrenyl group
and anthracenyl group. For example, a phenyl group, 1-
naphthyl group, and Z2-naphthyl group are preferable.

The "5-membered to l4-membered heteroaryl
group"” in the specification of the present application
refers to a monocyclic, bicyclic, or tricyclic 5-
membered to l4-membered aromatic heterocyclic group
containing one or more hetero atoms selected from the
group consisting of a nitrogen atom, sulfur atom and

oxygen atom. Preferable examples include nitrogen-
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54 present, the compound is not limited to only one crystal form and may
be present as a single crystal form or a mixture of multiple crystal forms.

The compound of the formula (I) of the present invention or 5 its salt may

be an anhydrate or hydrate. Both an anhydrate and a hydrate are

included in the present invention. A metabolite generated by 7 MARCH 2006
decomposition of the compound of the formula (1) of the present

invention in vivo, and a prodrug of the compound of the 10 formula (I) of

thePreSentiRFerftici6r it sAIE AR TolGdedinthe Preséiitindehtion. The
"hal tom’” ' 2cificat th icatj f
t;@%%eﬁgi’%r%%?gﬁ'”ﬁ@%%%@ agn, of %\9%?9&%%‘13&98&0&%

orine atom, chlorine atom, bromine ato iodine atom. For 15

example; aflupringatem, chlgrine atgm ancbhromine iatosn e prefergble.
Of these, for example, a fluorine atom and chlorine atom are typically
predérabhe The "Of e 2 2ksi ky Yrodget zededlinthe uspe difitation 1of the

present application refers to a 20 linear or branched alk Iﬁ%‘roup h,avingll

t0%22 BRrboh™Sto s> Exampled iRl rethy grodp, sthylgroug @Oty

N-PFRY 9roup, iserpIQRY! GroUR, N-Bulyhgroupy isp- butyl group, seg:butyl
group, tert-butyl group, n- pentyl group, 1,1-dimethylpropyl group, 1,2 25

diethylprapydi geoiip, 2, 2-dinethytprapyd greyn, Ieshylpropybgroiipe 1iny 1

n-hexyl group, 1-ethyl-2- methylpropyl group, 1,1,2-trimethylpropyl group,

1g9roup, quinolizinyl group, phthalazinyl group,
naphthylidinyl group, quinoxalinyl group, quinazolinyl
group, cinnolinyl group, pteridinyl group,
imidazotriazinyl group, pyrazinopyridazinyl group,
acridinyl group, phenanthridinyl group, carbazolyl
group, carbazolinyl group, perimidinyl group,
phenanthrolinyl group, phenazinyl group,
imidazopyridinyl group, imidazopyrimidinyl group,
pyrazolopyridinyl group and pyrazolopyridinyl group;
sulfur—-containing aromatic heterocyclic group such as a
thienyl group and benzothienyl group; oxygen-containing
aromatic heterocyclic group such as a furyl group,
pyranyl group, cyclopentapyranyl group, benzofuryl
group and isobenzofuryl group; and aromatic
heterocyclic groups containing two or more different
hetero atoms such as a thiazolyl group, isothiazolyl
group, benzothiazolyl group, benzothiadiazolyl group,
phenothiazinyl group, isoxazolyl group, furazanyl
group, phenoxazinyl group, oxazolyl group, isoxazoyl
group, benzoxazolyl group, oxadiazolyl group,

pyrazolooxazolyl group, imidazothiazolyl group,
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propylpropyl group, 1-methylbutyl group, 2-methylbutyl 27 MARCH 2006
55 group, 1,1-dimethylbutyl group, 1,2-dimethylbutyl group,
2,2-dimethylbutyl group, 1,3-dimethylbutyl group, 2,3-dimethylbutyl group,
2-ethylbutyl group, 2- methylpentyl group, 3-methylpentyl group, n-heptyl
5 group, n-octyl group, n-nonyl group and n-decyl group. The7'Glaa 222006
alkyl group" preferably refers to a lineagor branched alkyl group having 1
to 6 carbon atoms. Examples include a meth{vjl group, ethyl group,

PP YF S - pra Grodp HRBYF Grbup, Bo tPbalyfgroup,

seg-ht ro rt- rou d p; pentyl group, Of e for .
SRR R g IR L

N-buty} 19reupuiso-Rutyligrotp angrietddutyhareup afe prefgiahie, 15 The
"unsaturated C2 to C22 alkyl group” used in the specification of the
piesehtapplicationrefers a0 lingar oF branciieevalkema grows havikg2-
to 22 carbon atoms or a linear or branched alk%gk\j/l group having 2 to 22

carbon atoms. EX&mpled IREIGAE Fvihg 20" gFSUp? 8y Gr8ap. Tpraenyt

9%%@eF@d¥QP§BW ggﬁﬁhZfﬁegH%LQEgEgyigg%gbn of the present
2-methyl-2-propeny? group, 1-butenyl group, 2-butenyl group, 3-butenyl

gropip] 1cpentenyl geau; sL-hexenyhgrougy d13-diexanedienytgratp,

1,5-hexanedienyl group, ethynyl
tricyclic 3-membered to l4-membered non-—-aromatic
heterocyclic group, which may contain one or more
hetero atoms selected from the group consisting of a
nitrogen atom, sulfur atom and oxygen atom. Preferable
examples include an aziridinyl group, azetidyl group,
pyrrolidinyl group, pyrrolyl group, piperidinyl group,
piperazinyl group, homopiperidinyl group,
homopiperazinyl group, imidazolyl group, pyrazolidinyl
group, imidazolidinyl group, morpholinyl group,
thiomorpholinyl group, imidazolinyl group, oxazolinyl
group, 2,5-diazabicyclo[2.2.1]lheptyl group, 2,5-
diazabicyclo[2.2.2]octyl group, 3,8-
diazabicyclo[3.2.1]octyl group, 1,4-
diazabicyclo[4.3.0]lnonyl group, gquinuclidinyl group,
tetrahydrofuranyl group and tetrahydrothiophenyl group.
The above-described non-aromatic heterocyclic groups
include a group derived from a pyridone ring, and a
non—-aromatic condensed ring (for example, a group
derived from a phthalimide ring, succinimide ring or
the like).

The "C; to C,; aralkyl group" used in the



10

15

20

25

25 group, 1-propynyl group, 2-propynyl group, 1-butynyl group, 2-butynyl
group, 3-butynyl group, 1-ethynyl-2- propynyl group, 2-methyl-3-butynyl
group, 1-pentynyl group, 1-hexynyl group, 1,3-hexanediynyl group and
1,527 MARCH 2006 56 hexanediynyl group. The "unsaturated C2 to C22
alkyl group" preferably refers to a linear or branched alkeny gremgcH 2006
having 2 to 10 carbon atoms or a linea® 9or branched alkynyl group having

2 to 10 carbon atoms. 5 Preferable examples_include a vinyl group, allyl

grIpS T-pfopehylgrotip! Soproetyr brotp, Smethy2-Bitefisgfdup?

3J:dimsthy-2.g-octadienyl groun, ethyyl group, 1-propynyl groum
2-propynyl group, 1-butynyl group, 2-butynyl grouip, 3-butynyl group and
3-metbyl-l- 18 propyry! @aum her'€;6 te CGi4 asylgroyp'cuged indhe
specification of the present application refers to an aromatic hydrocarbon
groupsdohpdsed 6f6 o B4 kaitboniardms andisclddesh rmonucyelicy

groglg% and _condensed 15 ring such as a bicyclic grou% or tricyclic group.
EX

biefincludB e piertyl Grsul: indeny oratits; 12 napRT gfEup; P
2:53phthy, group, 5z ',e”XL%@?é'leﬂﬁp&?J?TyngchHB’,i”@%%@ﬂ;?%%{%lyl

acenaphthyl group, fluorenyl group, phenalenyl group, phenanthreny

grorip ) and aafittacenyhgroup. Forexampte, 2 phemyl groumel-hy 1
naphthyl group, and 2-naphthyl group are preferable. The "5-membered
tdﬂ%ﬁﬁéﬂbé@dQﬁﬁéﬁﬁﬁwgrOUP having 7 to 10 carbon atoms,

for example, a benzyl group or phenethyl group, is
preferable.

The "5-membered to l4-membered heteroaralkyl
group” used in the specification of the present
application refers a group of the above-defined "C; to
Cy, alkyl group" having the above-defined "5-membered to
l4-membered heterocaryl group" as a substituent.
Specific examples include a thienylmethyl group,
furylmethyl group, pyridinylmethyl group,
pyridazinylmethyl group, pyrimidinylmethyl group, and
pyrazinyl methyl group. For example, a thienylmethyl
group, furylmethyl group and pyridinylmethyl group are
preferable.

The "C3 to Cis cycloalkyl group" used in the
specification of the present application refers to a
cycloalkyl group composed of 3 to 14 carbon atoms.
Examples of the suitable group include a cyclopropyl
group, cyclobutyl group, cyclopentyl group, cyclohexyl
group, cycloheptyl group and cyclooctyl group. For

example, a cyclopentyl group, a cyclohexyl group,



group" in the specification of the present application refers to a

monocyclic, bicyclic, or tricyclic 5 25 membered to 14-membered aromatic
heterocyclic group containing one or more hetero atoms selected from

the group consisting of a nitrogen atom, sulfur atom and oxygen atom.
Preferable examples include nitrogen 27 MARCH 2006 57 contaisiRwd 2006
aromatic heterocyclic group such as aepyrrolyl group, pyridinyl group,
pyridazinyl group, pyrimidinyl group, pyrazinyl group, triazolyl group,
tetraZ ORN GFoUPT bBR2GERaZ8YI Groubs BYtaZoly¥ 5YtBup, imidazoi gtbus, -

benzimidazolyl group, indoly! &roggﬁg%[ﬂ%ﬁﬂ 1P, _i@%%légw' QEYP: 5

purinyl group, in azolyfgroup, quinolinyl group, isoquinolinyl group,

quinelizipy greup.phtbalazinyt geoupr aphthyidinyl geauis guinoxaliaylt o
group, quinazolinyl 10 group, cinnolinyl group, pteridinyl group,

inmidazotrrzingl groapapyrazindpyhidaznylGroup, Geridibylgrospour”
phenanthridinyl group, carbazol%l group, carbazolinyl group, perimidiny|

> glti: BRenarh TRy Farbup, Bhenasinyi droup, 15 imidazopyridiyi "> =
group, imidazopyyimidinl graup; Pyrazelopyidinyl aroyp and

pyrazolopyridinyl group; sulfur-containing aromatic heterocyclic group

sughras arthignyhgroup and bepzothienybyroip] exyger-containing
aromatic heterocyclic group such as a furyl group, 20 pyranyl group,

cylGoEREpYrahyegrotip, BERiBturyPyclohexylmethyl group,

cycloheptylmethyl group and cyclooctylmethyl group.

10 For example, a cyclopropylmethyl group,
cyclobutylmethyl group and cyclopentylmethyl group are
preferable.

The "C; to Cp; alkoxy group" used in the
specification of the present application refers to a

15 group obtained by bonding an oxygen atom to a terminal
of the above-defined "C; to C,; alkyl group". Examples
of the suitable group include a methoxy group, ethoxy
group, N-propoxy group, 1iso-propoxy dgroup, n-butoxy
group, iso-butoxy group, sec-butoxy group, tert-butoxy

20 group, n-pentyloxy group, iso-pentyloxy group, sec-—
pentyloxy group, n-hexyloxy group, iso-hexyloxy group,
1,1-dimethylpropyloxy group, 1l,2-dimethylpropoxy group,
2,2-dimethylpropyloxy group, l-ethyl-2-methylpropoxy
group, 1,1,2-trimethylpropoxy group, 1,2,2-

25 trimethylpropoxy group, 1,l-dimethylbutoxy group, 1,2-
dimethylbutoxy group, 2,2-dimethylbutoxy group, 2,3-
dimethylbutyloxy group, 1,3-dimethylbutoxy group, 2-

ethylbutoxy group, 2-methylpentoxy group, 3-
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group and isobenzofuryl group; and aromatic heterocyclic groups
containing two or more different hetero atoms such as a thiazolyl group,
isothiazolyl group, benzothiazolyl group, benzothiadiazolyl group, 25
phenothiazinyl group, isoxazolyl group, furazanyl group, phenoxazinyl
group, oxazolyl group, isoxazoyl group, benzoxazolyl group? oxadinzalyb 006
group, pyrazolooxazolyl group, imidaz®thiazolyl group, 27 MARCH 2006
58 thienofuranyl group, furopyrrolgfé??)(roup and pyridoxazinyl group. For

eX4rhBie BRRiENS Y grotiBRuRT grotip? pyficiny PGrom,; pyfiddzimyt greds,: @
Pymiding otoup.and pyiesiny! group.are pielferaple, S.the, & mebered

to 14-me on-aromatic heterocyclic group” in the specification of

therresert appligationgefass te aymanreeyslie.kicyglig,-or tricyclic
3-membered to 14-membered non-aromatic heterocyclic group, which

mayreontain pherir mere DU hetere atorRs séfictdd from the group
consisting of a nitrogen atom, sulfur atom and oxy%en atom. Preferable

examples includé@n aZidimIGtoas, dzetidyl Group; HyrdlidingProups e
pyrrolykgrouppiperidinyl groups RiperaginyLaroup, bemopipendingl e e r s

group, 15 homopiperazinyl group, imidazolyl group, pyrazolidinyl group,
imidazolightayhgrou, amerphobnylgsadd,n thiemoephaliayl groop, to a

imidazolinyl group, oxazolinyl group, 2,5-diazabicyclo[2.2.1]heptyl group,

zxﬁrminal of the above-defined "unsaturated C, to Cjys
alkyl group". Examples of the suitable group include a
vinyloxy group, allyloxy group, l-propenyloxy group,
isopropenyloxy group, 2-methyl-l-propenyloxy group, 2-
methyl-2-propenyloxy group, l-butenyloxy group, 2-
butenyloxy group, 3-butenyloxy group, l-pentenyloxy
group, l-hexenyloxy group, 1l,3-hexanedienyloxy group,
1, 5-hexanedienyloxy group, propargyloxy group and 2-
butynyloxy group. For example, an allyloxy group,
propargyloxy group and Z2-butynyloxy group are
preferable.

The "C¢ to Cis aryloxy group" used in the
specification of the present application refers to a
group obtained by bonding an oxygen atom to a terminal
of the above-defined "C¢ to Ciy aryl group". Specific
examples include a phenyloxy group, indenyloxy group,
l-naphthyloxy group, 2-naphthyloxy group, azulenyloxy
group, heptalenyloxy group, indacenyloxy group,
acenaphthyloxy group, fluorenyloxy group, phenalenyloxy
group, phenanthrenyloxy group, and anthracenyloxy

group. For example, a phenyloxy group, l-naphthyloxy
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diazabicyclo[2.2.2]octyl group, 3,8 20 diazabicyclo[3.2.1]octyl group, 1,4-
diazabicyclo[4.3.0]nonyl group, quinuclidinyl group, tetrahydrofuranyl
group and tetrahydrothiophenyl group. The above-described
non-aromatic heterocyclic groups include a group derived from a pyridone

ring, and a 25 non-aromatic condensed ring (for example, a groOWRRCH 2006

derived from a phthalimide ring, succirimide ring or the like). The "C7 to
C22 aralkyl group” used in the 27 MARCH 2006 59 specification of the
pEsBRPappIitafioh 8fers ot *grotip Vthé aBove-aefinédP Elrto C22 alkyl

group" on Whic%‘tge,a&ovte%d%fzigegr"% 1%1{%;?48{1%”‘)"&%(3 bls}litlé%g%e

as a substituent for replaceble moiety 5 thereof. Specific examples in

a bpsezylgredp,i phesethyharoppe Sephenylisopyl group, 4-phenrybutyl o
group, 1-naphthylmethyl group and 2-naphthylmethyl group. An aralkyl
grupUraviig- 72 1040 darbérratbims for exanyse, @&benzyl greuperminal
phenethyl group, is 10 preferaple. The "5-membered to 14-membered

héterdatalksP Q¥Sup Useefint the spetificatich 6fthé prés&i application
refeys a group.0fthe above-defiped "Cl 9. £22 alkyl group;.having the

above-defined "5-membered to 15 14-membered heteroaryl group” as a

substitisenty Spegificrexamples include athiepylmethygrapp, 4-
phenylbutyloxy group, l-naphthylmethyloxy group and 2-
naphthylmethyloxy group. For example, a benzyloxy
group is preferable.

The "5-membered to l4-membered
heteroaralkyloxy group" used in the specification of
the present application refers to a group obtained by
bonding an oxygen atom to a terminal of the above-
defined "5-membered to l4-membered heterocaralkyl
group". Specific examples include a thienylmethyloxy
group, furylmethyloxy group, pyridinylmethyloxy group,
pyridazinylmethyloxy group, pyrimidinylmethyloxy group
and pyrazinylmethyloxy group. For example, a
thienylmethyloxy group, furylmethyloxy group and
pyridinylmethyloxy group are preferable.

The "5-membered to l4-membered heteroaryloxy
group"” used in the specification of the present
application refers to a group obtained by bonding an
oxygen atom to a terminal of the above-defined "5-
membered to l4-membered heteroaryl group". Specific
examples include a pyrrolyloxy group, pyridinyloxy

group, pyridazinyloxy group, pyrimidinyloxy group,
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furylmethyl group, pyridinylmethyl group, pyridazinylmethyl group,
pyrimidinylmethyl group, and pyrazinyl methyl group. For example, a
thienylmethyl 20 group, furylmethyl group and pyridinylmethyl group are
preferable. The "C3 to C14 cycloalkyl group” used in the specification of
the present application refers to a cycloalkyl group composed oMareH42006
carbon atoms. 25 Examples of the suitable group include a cyclopropyl
group, cyclobutyl group, cyclopentyl group, cyclohexyl group, cycloheptyl
9RO N Y EGOCtATgtBEp. ESr @xample> aeyeictntyl \dibup, 2 LY Loy
cyclohexyl gr MA 6 loheptyl_gr ctyl
e prete e T e K Sl bt tha
specificationyof she prasend ppplicationireters 1g 1 grouprefiipe
above-defined "Cl to C22 alkyl group” 5 having the above-defined "C3 to
Cingyéhohikyy groupias asubstiaent Specificcaxampled incladersiloxy
cyclopropylmethyl géroup, cyclobutylmethyl group, cyclopentylmethyl

grOUB By cIBREXYFABEHYY gFOLP ey cldtepiyimetivigra BRd
cxslaogylmelhd.groyp L For skamble, 2.yclopropYimethy aroup,

cyclobutylmethyl group and cyclopéentylmethyl group are preferable. The
"Cluae22 alkaxy groupgtised in the spesiicatiory oftheupresent

application refers to a
naphthyridinyloxy group, quinoxalinyloxy group,
quinazolinyloxy group, cinnolinyloxy group,
pteridinyloxy group, imidazotriazinyloxy group,
pyrazinopyridazinyloxy group, acridinyloxy group,
phenanthridinyloxy group, carbazolyloxy group,
carbazolinyloxy group, perimidinyloxy group,
phenanthrolinyloxy group, phenazinyloxy group,
imidazopyridinyloxy group, imidazopyrimidinyloxy group,
pyrazolopyridinyloxy group, pyrazolopyridinyloxy group,
thienyloxy group, benzothienyloxy group, furyloxy
group, pyranyloxy group, cyclopentapyranyloxy group,
benzofuryloxy group, isobenzofuryloxy group,
thiazolyloxy group, isothiazolyloxy group,
benzothiazolyloxy group, benzothiadiazolyloxy group,
phenothiazinyloxy group, isoxazolyloxy group,
furazanyloxy group, phenoxazinyloxy group, oxazolyloxy
group, isoxazolyloxy group, benzoxazolyloxy group,
oxadiazolyloxy group, pyrazolooxazolyloxy group,
imidazothiazolyloxy group, thienofuranyloxy group,
furopyrrolyloxy group and pyridoxazinyloxy group. For

example, a thienyloxy group, pyridinyloxy group,
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15 group obtained by bonding an oxygen atom to a terminal of the
above-defined "Cl to C22 alkyl group". Examples of the suitable group
include a methoxy group, ethoxy group,n-propoxy group,iso-propoxy
group,n-butoxy group,iso-butoxy group,sec-butoxy group,tert-butoxy
20group,n-pentyloxy group, iso-pentyloxy group, sec- pentylpxy gr®qy 2006
n-hexyloxy group, iso-hexyloxy group, 64,1-dimethylpropyloxy group,
1,2-dimethylpropoxy group, 2,2-dimethylpropyloxy group,

1RRSE BropoRy SGouplE, 1L kit It SEoF Gratp2 12,2 25

tr&gr}eet@glpg oxy group, 1,1-dimethylbutoxy group, 1,2- dimethylbutoxy
group, 2,2-dimethylbutoxy group, 2,3- dimethylbutyloxy group,

1,3-dimethylbutoxy greup.h £thylbutoxy-group,2-methylpertoxy geeup 3
27 MARCH 2006 61 methylpentoxy group and hexyloxy group. For

exdmplepacineiivexyigroup fethoRy BFGWE - prRopoky RO IsE-Irepexy: ©
group, iso-butoxy group and 2,2 5 dimethylpropyloxy group are preferable.

TRe Y0RSEURAEE €253 22 BikBSy Grodh” CiNtheBpediticafiof of the
Present apRlication refers, 1o a groHp phtained Qyob@ggi%glg%pxgg% " oor

atom to a terminal of the above-defined "unsaturated C2 to C22" alky

groups.aExamples of the suitable grkgup tichide"a 10R&teXy=grolpelude
allyloxy group, 1-propenyloxy group, isopropenyloxy group, '
ZQﬁeWWEWM%p@ﬁWBRygﬁﬁﬁﬁ%@nyl group, butyryl group, 1iso-

butyryl group, valeryl group, iso-valeryl group,
pivaloyl group, caproyl group, decanoyl group, lauroyl
group, myristoyl group, palmitoyl group, stearoyl
group, arachidoyl group, acryloyl group, propioloyl
group, crotonoyl group, iso-crotonoyl group, oleoyl
group and linolenoyl group. An aliphatic acyl group
having 2 to 6 carbon atoms, for example, an acetyl
group, propionyl group, butyryl group, isobutyryl group
and acryloyl group are preferable.

The "aromatic C; to Cis acyl group" used in
the specification of the present application refers to
a group obtained by bonding a carbonyl group to a
terminal of the above-defined "Cy4 to Ciy aryl group" or
"S5-membered to l4-membered heterocaryl group". Examples
include a benzoyl group, l-naphthoyl group, 2-naphthoyl
group, picolinoyl group, nicotinoyl group,
isonicotinoyl group, furoyl group and thiophenecarbonyl
group. For example, a benzoyl group, picolinoyl group,
nicotinoyl group and isonicotinoyl group are

preferable.
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methyl-2-propenyloxy group, 1-butenyloxy group, 2- butenyloxy group,
3-butenyloxy group, 1-pentenyloxy group, 1-hexenyloxy group,
1,3-hexanedienyloxy group, 15 1,5-hexanedienyloxy group, propargyloxy
group and 2- butynyloxy group. For example, an allyloxy group,

propargyloxy group and 2-butynyloxy group are preferable. TheMQ&cto 2006
C14 aryloxy group” used in the 20 spegdification of the present application

refers to a group obtained by bondinggan oxygen atom to a terminal of
the above-defirﬁiﬁe'cﬁo B9 4%Ry | YH6 S 'Shetiié lef&ifipies iHdGde 2

PhenylQXy.group,. denyloxy group ’P}'J?@Q{hyi%gyll%g’é’?i 8?%@?@4@% o

group, azulenyloxy 25 group, heptalenyloxy group, indacenyloxy group,
aeenaphthylgry grovipp fluerenyoxy graup.Jphenalenviaxegroup, to C,,

phenanthrenyloxy group, and anthracenyloxy group. For example, a

plhemiidxyogoup. 1iraphemnded, 27 MERCHIZ0G6:62gro8p anglude a
2-naphthyloxy group are preferable. The "C7 to C22 aralkyloxy group”
u8Ed IR BvE “Spcdification BF thé praséritappiicatictt fétérs to a group

9@%@%@@%&%@?9 ) OXYIENALODY, t—%@&ﬁé’%‘é@%‘ﬁ 9% the gboyg-defingd

7 to C22 aralkyl group”. Specific examples include a benzyloxy group,

plenethydoxys greuma3rphenytpropytoaugraup, A-«ghenybatyloxy group,
1-naphthylmethyloxy group and 2- naphthylmethyloxy group. For example,
a benzyloxy The "C¢ to Cis arylsulfonyl group" used in the

specification of the present application refers to a
sulfonyl group to which the above-defined "C¢ to Cig
aryl group" is bonded. Specific examples include a
benzenesulfonyl group, l-naphthalenesulfonyl group and
2-naphthalenesulfonyl group. For example, a
benzenesulfonyl group is preferable.

The "aliphatic C, to C,; acyloxy group" used
in the specification of the present application refers
to a group obtained by bonding an oxygen atom to a
terminal of the above-defined "aliphatic C; to C,; acyl
group"”". Examples include an acetoxy group,
propionyloxy group and acryloxy group. For example, an
acetoxy group and propionyloxy group are preferable.

The "C, to C,; alkoxycarbonyl group" used in
the specification of the present application refers to
a group obtained by bonding a carbonyl group to a
terminal of the above-defined "C; to Cy; alkoxy group".
Examples include a methoxycarbonyl group,
ethoxycarbonyl group, n-propoxycarbonyl group, iso-—

propoxycarbonyl group, n-butoxycarbonyl group, iso-
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10 group is preferable. The "5-membered to 14-membered
heteroaralkyloxy group"” used in the specification of the present
application refers to a group obtained by bonding an oxygen atom to a
terminal of the above 15 defined "5-membered to 14-membered

heteroaralkyl group”. Specific examples include a thienylmethylgxgrCcH 2006

group, furylmethyloxy group, pyridinylraéthyloxy group,
pyridazinylmethyloxy group, pyrimidinylmethyloxy group and
ér%%f?ﬁ%fﬁ SthHIRY greds Hor S&mMpIE & 20 tRiehyriethFoRy grodp:d

furdmethyloxy, rcoékpb%%‘{éere 3 g&’;ethé’%?%‘ye‘l!g}ﬁ%i‘ée péeﬁerab'e The

"5-memberedt 14-mem eroaryloxy group” used in the

spedificalion af she present pplisation rpfers, o= groupiobfaihed kynd
bonding an 25 oxygen atom to a terminal of the above-defined "5-
meptbered to 14ameinberdd Betevargk graepe fSpedific examples include

a pyrrolyloxy group, pyr|d|n£0xy groug rldazmyloxy group,
63

pyrimidinyloxy di tl?)%p,ﬁ REH 560 3y%i,n§7ﬂd§9>§¥8§6bonyl
trigzg gpxyﬂeapu&@tr@ﬁgly <9reup, benzotgazolyloxy araup,.

pyrazolyloxy group, imidazolyloxy group, benzimidazolyloxy group,

indptyloxy=group, iseifeldlylaxy grogpoingobzinyloxy S groupopurimdoxy
group, indazolyloxy group, quinolinyloxy group, isoquinolinyloxy group,

qﬁﬁéhﬁﬁwéxﬁﬁﬂﬂﬂx%mﬂﬂﬂgfwgﬁy¥ﬁbugf the above-defined

"unsaturated C, to C,; alkoxy group". Examples include
a vinyloxycarbonyl group, allyloxycarbonyl group, 1-
propenyloxycarbonyl group, iso-propenyloxycarbonyl
group, propargyloxycarbonyl group and 2-
butynyloxycarbonyl group. For example, an
allyloxycarbonyl group is preferable.

The "C; to Cp; alkylthio group" used in the
specification of the present application refers to a
group obtained by bonding a sulfur atom to a terminal
of the above-defined "C; to C,; alkyl group". Examples
include a methylthio group, ethylthio group, n-
propylthio group and iso-propylthio group. For
example, a methylthio group and ethylthio group are
preferable.

The "C; to Cy; alkylsulfinyl group" used in
the specification of the present application refers to
a group obtained by bonding a sulfinyl group to a
terminal of the above-defined "C; to Cy; alkyl group".
Examples include a methanesulfinyl group, ethanesulfinyl

group, n-propanesulfinyl group and iso-propanesulfinyl
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naphthyridinyloxy group, quinoxalinyloxy group, quinazolinyloxy group,
cinnolinyloxy group, 10 pteridinyloxy group, imidazotriazinyloxy group,
pyrazinopyridazinyloxy group, acridinyloxy group, phenanthridinyloxy

group, carbazolyloxy group, carbazolinyloxy group, perimidinyloxy group,
phenanthrolinyloxy group, phenazinyloxy group, 15 imidazopyridimgaxy 2006
group, imidazopyrimidinyloxy group, pyrazolopyridinyloxy group,
pyrazolopyridinyloxy group, thienyloxy group, benzothienyloxyé;roup,
AR - gréiap, pyraiyiciy érﬁﬁ?%ﬁaﬁﬁéﬁgb??’eﬂn%%oﬁﬁ,

benzeliery gy isphenzoluy . cioup,20 hiazolioxy group,

isothiazolyloxy group, “benzothiazolyloxy group, benzothiadiazolyloxy

group, phenothiazinyloxytgroup, isoXazoMOXycdreupx furgZzanyoxyised in
group, phenoxazinyloxy group, oxazolyloxy group, isoxazolyloxy group,
béfzoxaRelyiokyroup 2% bxadiazolyxg Hrogppyrazdlooxazobfiexyys to
group, imidazothiazolyloxy group, thienofuranyloxy group, furopyrrolyloxy
gPougréﬂjch;?rde%% 0%y JURESH eRafile %Wh?e%%x@ogr%up,

pyridinyloxy group, rd MARGH 2006 54, pyrimidigyloxy graupand £ony 1
pyrazinyloxy group are preferable. The "aliphatic C2 to C22 acyl group

usetbimp the specification ofithe presentapplicationueferso odxa grovpp,
obtained by bonding a carbonyl group to a
ethanesulfonyloxy group, n-propanesulfonyloxy group and
iso—-propanesulfonyloxy group. For example, a
methylsulfonyloxy group is preferable.

Given as the substituent in a group "which
may have a substituent" used in the specification of
the present application is one or more groups selected
from:

(1) a halogen atom,

(2) a hydroxyl group,

(3) a thiol group,

(4) a nitro group,

(5) a nitroso group,

(6) a cyano group,

(7) a carboxyl group,

(8) a sulfonyloxy group,

(9) an amino group,

(10) a C; to Cyy alkyl group

(for example, a methyl group, ethyl group, n-propyl
group, iso-propyl group, n-butyl group, iso-butyl
group, sec-butyl group or tert-butyl group),

(11) an unsaturated C, to Cy; alkyl group
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terminal of the above-defined "Cl to C22 alkyl group" or "unsaturated C2
to C22 alkyl group". Examples include an acetyl group, propionyl group,
butyryl group, iso- butyryl group, valeryl group, iso-valeryl group, 10
pivaloyl group, caproyl group, decanoyl group, lauroyl group, myristoyl
group, palmitoyl group, stearoyl group, arachidoyl group, actyloyirgroHp2006
propioloyl group, crotonoyl group, iso-€gotonoyl group, oleoyl group and
linolenoyl group. An aliphatic acyl group 15 having 2 to 6 carbon atoms

fof EXBnTHTE Eh Seet§l Yroup: propibRy! gtouy bR Broup, RoBRAI
d I " ic C7 I
oTonE e e s Sh U eaan o1t prLakpt Juplchton rferd 4 30 a

oup”use nt application refers to

grop.ehtaineg:hydonding;acaghonyl greymipla teringl of thet yny 1
above-defined "C6 to C14 aryl group” or "5-membered to 14-membered
heterodryPgrodp Bxamples rinelRite a benzoyl group, 1-naphthoyl group,
2-naphthoyl group, picolinoyl group, nicotinoyl group, 25 isonicotinoyl
grbhg) fLﬁo§I6g?b%pcéﬁd%ﬁ%gh%ﬁ&lé’rbonyl group. For example, a benzoyl

0 DA O I OF 1
inthpspegificatiauph the present application refers to a sulfonyl group to
which the above-defined "Cl to C22
(13) a 5-membered to l4-membered heteroaryl group
(for example, a thienyl group, furyl group, pyridinyl
group, pyridazinyl group, pyrimidinyl group or
pyrazinyl group),
(14) a 3-membered to l4-membered non-aromatic
heterocyclic group
(for example, an aziridinyl group, azetidyl group,
pyrrolidinyl group, pyrrolyl group, piperidinyl group,
piperazinyl group, homopiperidinyl group,
homopiperazinyl group, imidazolyl group, pyrazolidinyl
group, imidazolidyl group, morpholinyl group,
thiomorpholinyl group, imidazolinyl group, oxazolinyl
group or quinuclidinyl group),
(15) a C3 to Cyq cycloalkyl group (for example, a
cyclopropyl group, cyclobutyl group, cyclopentyl group,
cyclohexyl group, cycloheptyl group or cyclooctyl
group),
(16) a C; to Cyy alkoxy group
(for example, a methoxy group, ethoxy group, n-propoxy
group, 1so-propoxy group, Sec—-propoxy group, h-butoxy

group, iso-butoxy group or tert-butoxy group),
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alkyl group" is bonded. Specific examples include a 5 methanesulfonyl
group, ethanesulfonyl group, n- propanesulfonyl group and
iso-propanesulfonyl group. For example, a methanesulfonyl group is
preferable. The "C6 to C14 arylsulfonyl group” used in the specification of
the present application refers to a 10 sulfonyl group to whictetheMARCH 2006
above-defined "C6 to C14 aryl group"ds bonded. Specific examples

include a benzenesulfonyl group, 1-naphthalenesulfonyl group and
2-faphttHle B bRy drotp CFof 8xaripledl & CBen#8rieSBifonyl group is

eferpnis, dngile Alphaly £240 (Zaaer on g e indier

specification of the present ation re group obtained by

bendipeg ap1axygen 25, 10 & dgrrypalei tbe pbgve-definedrigliphatie,C2
to C22 acyl group". Examples include an acetoxy group, 20 propionyloxy
groupuEnd Acryoxy ro e o rdaxeiniple Lai raieYoxylgrovparele, 1
propion ongl group are preferable. The "C2 to C22 alkoxycarbonyl group”

uSE A thE SPecHicatibn BF the PresERYASication Yétkts to a group
ohtained.by-bopding a carbenyl.grgup {e,a 25 terminal of the

above-defined "Cl to C22 alkoxy group”. Examples include a

methoxyeathanykgroupprethoxycaybenyd groud, mpapoxytarkonylgragpor
iso- propoxycarbonyl group, n-butoxycarbonyl group, iso 27 MARCH 2006
5 genaphthyloxy group),

(19) a C; to Cyy aralkyloxy group

(for example, a benzyloxy group, phenethyloxy group, 3-
phenylpropyloxy group, 4-phenylbutyloxy group, 1-
naphthylmethyloxy group or 2-naphthylmethyloxy group),
(20) a 5-membered to l4-membered heteroaralkyloxy group
(for example, a thienylmethyloxy group, furylmethyloxy
group, pyridinylmethyloxy group, pyridazinylmethyloxy
group, pyrimidinylmethyloxy group or pyrazinylmethyloxy
group),

(21) a S5-membered to l4-membered heteroaryloxy group
(for example, a thienyloxy group, furyloxy group,
pyridinyloxy group, pyridazinyloxy group,
pyrimidinyloxy group or pyrazinyloxy group),

(22) an aliphatic C, to C,; acyl group

(for example, an acetyl group, propionyl group, butyryl
group, iso-butyryl group, valeryl group, iso-valeryl
group, pivaloyl group, caproyl group, decanoyl group,
lauroyl group, myristoyl group, palmitoyl group,
stearoyl group, arachidoyl group, acryloyl group,

propioloyl group, crotonoyl group, iso-crotonoyl group,
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butoxycarbonyl group, sec-butoxycarbonyl group, and tert-butoxycarbonyl
group. For example, an ethoxycarbonyl group, iso-propoxycarbonyl group
and tert-butoxycarbonyl group are preferable. The "unsaturated C3 to
C22 alkoxycarbonyl group"” used in the specification of the present
application refers to a group obtained by bonding a carbonyt grourttHa 2006
terminal of the above-defined "unsaturated C2 to C22 alkoxy group".
Examples include 10 a vinyloxycarbonyl group, allyloxycarbonyl group, 1-

PrOPRAVIbXJEABBNGFgrot B Cise i épeiGtarbonyl group,
prpf%gya[%xyacla{;l%%ncyi group and2- b_g%/p{;‘}’ loxycarhonyl group. For
y r

example, an allyloxycarbonyl group is preferable. 15 The "Cl to C22

alkylthio greup1usedingbe zspecificatiop of the, prasent applicatiop reters -
to a group obtained by bonding a sulfur atom to a terminal of the

abarardéfingd WClavr022 alkyl group”. Examples include a methylthio

group, ethylthio group, n 20 propylthio group and iso-propylthio group. For
ex(fh%?)lea rﬁéﬁw‘i/’ﬁﬁigjgcroﬁﬁ arid &thyItHis §rdup 8P Preferable. The "Cl

to¢22 alkylsulfiny! groppy used.in the pif'ggtg N OLIEREeSENt 1 or

application refers to 25 a group obtained by bonding a sulfinyl group to a

tesminal ok theyabaye-defined "Cl to C22 alkyl group”. Examples include a
methanesulfinyl group, ethanesulfinyl group, n-propanesulfinyl group and
iSé%ﬁbpéﬂé@Mﬁﬁwcﬂ alkoxycarbonyl group

(for example, a methoxycarbonyl group, ethoxycarbonyl
group, n-propoxycarbonyl group, iso-propoxycarbonyl
group, n-butoxycarbonyl group, iso-butoxycarbonyl
group, sec-butoxycarbonyl group or tert-butoxycarbonyl
group),

(26) an unsaturated C; to Cy; alkoxycarbonyl group

(for example, a vinyloxycarbonyl group,
allyloxycarbonyl group, l-propenyloxycarbonyl group,
isopropenyloxycarbonyl group, propargyloxycarbonyl
group or 2-butynyloxycarbonyl group),

(27) a C; to Cyy alkylthio group

(for example, a methylthio group, ethylthio group, n-
propylthio group or iso-propylthio group),

(28) a C; to Cyy alkylsulfinyl group

(for example, a methanesulfinyl group, ethanesulfinyl group,
n-propanesulfinyl group or iso-propanesulfinyl group),

(29) a C; to Cyy alkylsulfonyl group

(for example, a methanesulfonyl group, ethanesulfonyl group,
n-propanesulfonyl group or iso-propanesulfonyl group),

(30) a C¢ to Cyq arylsulfonyl group
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27 MARCH 2006 67 group. For example, a methanesulfinyl group and
ethanesulfinyl group are preferable. The "Cl to C22 alkylsulfonyloxy

group” used in the specification of the present application refers to 5 a
group obtained by bonding an oxygen atom to a terminal of the
above-defined "Cl to C22 alkylsulfonyl group". Examples indadeiarCcH 2006
methanesulfonyloxy group, ethanesulfanyloxy group,

n;fropanesulfonyloxy group and iso-propanesulfonyloxy group. For

e

AifipleS AP hethylsUongIoXG Yrodp 18 preférable. Given as the

S i tq "which have a suhst ty i
o T o e, ST eEtan i one b re b S
fremodp (1) a halogen atom, (2) a hydroxyl group, (3) a thiol group, (4) a
nitro group, (5) a nitroso group, 20 (6) a cyano group, (7) a carboxyl
grodip) (8) & sulfenyloxyedroup s(9) apramiroygreup @ 0) a C1 to C22 alkyl

aropp 23, {for example. a methyl Jrovip, ST 9reup. Dpropy!

ethanesulfonyloxy group, n-propanesulfonyloxy group or
iso—-propanesulfonyloxy group),
(32) a carbamoyl group,
(33) a formyl group, and the like. For example, an
amino group, a C; to Cy; alkyl group, an unsaturated C,
to Cy; alkyl group, a Cs to Ciq aryl group, a S-membered
to l4-membered heterocaryl group, a 3-membered to 14-
membered non—-aromatic heterocyclic group and a C; to Cig
cycloalkyl group are preferable. 1In particular, the
substituent is preferably one or two substituents such
as an amino group, a C; to Cy; alkyl group, a 3-membered
to l4-membered non-aromatic heterocyclic group, and a Cj
to Ciq4 cycloalkyl group, for example. In addition, the
above—-described amino group (9) and carbamoyl group
(31) given as the substituents in the above-described
group "which may have a substituent" may be each
further substituted with one or two C; to C,; alkyl
groups, unsaturated C; to C,; alkyl groups or Cg to Cig
aryl groups.

Next, the compound of the formula (I) of the
present invention will be elucidated.

The compound of the formula (I) inhibits VEGF

production under a hypoxic condition, possesses an



10

15

20

25

group, iso-propyl group, n-butyl group, iso-butyl group, sec-butyl group or
tert-butyl group), (11) an unsaturated C2 to C22 alkyl group 27 MARCH

2006 68 (for example, a vinyl group, allyl group, 1-propenyl group,
isopropenyl group, ethynyl group, 1-propynyl group, 2-propynyl group,
1-butynyl group, 2-butynyl group or 3-butynyl group), 5 (12)22vCéAa@ 14006
aryl group (for example, a phenyl group21-naphthyl group or 2- naphthyl
group), (13) a 5-membered to 14-membered heteroaryl group (for
e%ﬁbl\é}Ethéﬁyll@r%hB}ﬁﬁrﬂ%rBEﬁ,ldy?ﬁjﬁH 16 gﬂﬂ%p’? dytidasingicer

S 2Vl o ’ g
g@é‘Pi Byrimidinyl group, gr ﬁ?v]é%”%gr%% (%@fﬁ%'@gg%@r% s §inoP "

4-membered non-aromatic heterocyclic group (for example, an aziri

gresps azefidyl greupi Abdayrolidinyh geoltin PyFokh gras pinesidim .
group, piperazinyl group, homopiperidinyl group, homopiperazinyl group,

imidardlyltdreup, pyrazeliding —groupt irfddzolidy graup, ddorphelidgrmula
group, thiomorphalinyl group, imidazolinyl group, oxazolinyl 20 group or
QUGB GFOD)” LEE) & 3166 14 8y IoAIRSI GHEuS (for exaipid -2

cyclaprppylgrgypecyslolutyl group, cyplonentyl gieuR.y ycighexy group,
cycloheptyl group or cyclooctyl
formula (I-c) is particularly preferable. Further, the
compound of the formula (I), wherein R'® is a hydroxyl
group, is a compound exhibiting particularly excellent
stability in an agqueous solution.

Since the compound of the formula (I) is
prepared by using a known conversion reaction for
functional groups (for example, a hydroxyl group)
present at the 3-position, 7-position, 1l6-position and
21-position, the same substituents can be introduced
into the 3-position, 7-position, l6-position and 21-
position. Since the structural feature is the side
chain at the 7-position and/or the side chain at the
21-position, a group of more preferable compounds can
be defined as the compounds of the formula (I-d). In
addition, the compounds of the formula (I), wherein R?!
forms an oxo moiety together with a carbon atom to
which R?*! is bonded, as well as the compounds of the
formula (I-d), represent a group of compounds
possessing good activity. As detailed aspects of more
preferable compounds among the compounds of the formula
(I-d), the compounds of the above-described items "7."

to "20." of the present invention can be exemplified.
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group), 25 (16) a C1 to C22 alkoxy group (for example, a methoxy group,
ethoxy group, n-propoxy group, iSO-propoxy group, Sec-propoxy group,
n-butoxy group, iso-butoxy group or tert-butoxy group), 27 MARCH 2006
69 (17) an unsaturated C2 to C22 alkoxy group (for example, a vinyloxy
group, allyloxy group, 1- propenyloxy group, isopropenyloxy JToMp,RCH 2006
ethynyloxy group, 1-propynyloxy group32-propynyloxy group, 1- 5
butynyloxy group or 2-butynyloxy group), (18) a C6 to C14 aryloxy group
(for example, a GIox§ ro G- AIMRapHthy fox§ Yo G BP 2HdphthyloXy

ar ) aG7 10, C22,aralkyl for example, 8, benzyloxy
gr%ﬁ%%uﬁ(%gn gltﬁ/lo&fy%%o% B&p%%l%%%%)%%éf g r'oup?ﬁ%h 2%%&%0)(;/

grotpr dr paphthybreibylexy graur-ou2-nephiutpetiyioxysgroupke(20) a
5-membered to 14-membered heteroaralkyloxy group (for example, a

thiErsdmettsdoxs=gonp sfurylrretaoxe $5 giewh, Py ridiryimethsiaxye ,

groug, ﬁ:ﬁidazirﬁgllmgthylox group, pyrimidinylmeth ong roup or
razinyfmethyfoky “groupy, (21§ a Btieriberéd 16 14 méfmeled

p y

heferqaryloxy aroun. (for example,a Huenyloxy grapp) fLryloxy grguR, 20

pyridinyloxy group, pyridazinyloxy group, pyrimidinyloxy group or

pyrazinyloxygtoup) cosa-8, 12, 14-trien-11-olide (compound
18),

(8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-((4-methylhomopiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-
olide (compound 19),

(8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-( (4- (piperidin-1-
yl)piperidin-1-yl (carbonyl)oxy—-18,19—-epoxytricosa-
8,12,14-trien-11-o0lide (compound 21),

(8E,12E,14E)-7-((4-ethylpiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide
(compound 24), (8E,12E,14E)-3,16,21-trihydroxy—
6,10,12,16,20-pentamethyl-7-(N-methyl-N-(3—-(N’',N’ -
dimethylamino)propyl)carbamoyloxy)-18, 19-epoxytricosa-
8,12,14-trien-11-o0lide (compound 27),

(8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7—- ( (piperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-
olide (compound 28),

(8E,12E,14E)-3,16,21-trihydroxy-
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(22) an aliphatic C2 to C22 acyl group (for example, an acetyl group,
propionyl group, butyryl group, iso-butyryl group, valeryl group, iso-valeryl
25 group, pivaloyl group, caproyl group, decanoyl group, lauroyl group,
myristoyl group, palmitoyl group, stearoyl group, arachidoyl group, acryloyl
group, propioloyl group, crotonoyl group, iso-crotonoyl group;72ARSRCED 06
2006 70 oleoyl group or linolenoyl group), (23) an aromatic C7 to C15

I (f le,ab I , 1-naphthoyl 2-
ndprifoyarofiny & (03 SREHRAC C2 1) 22 BéSHoRy droup (for

e . 0 reup,; Rropj 0 acrylo 5Na
oy e 7 e ey ex Bany
ethpxyGarhoryli 4@ group, n-pEopexyeaibenyl group, isemropexycarhonyl
group, n-butoxycarbonyl group, iso-butoxycarbonyl group,
seo-batoxycarbohygrep of tert-buimgraimnih growp  €26)zam -1 -
unsaturated C3 to C22 alkoxycarbonyl grou

p 15 (for example, a
vitylo%§Ea1BBRy1 Gtotp > aftyloxycarBo ‘998&6,81%3F$B@%§/%§<y&3r‘bony|
9rOLPyJ$ORrepeRyIexycarbanyl B{%%MWQB%%’%OXY%FP&&MWV%B or

2-butyny|oxycarbonyf group), (27) a C1 to C22 alkylthio group
(8E,12E,14E)-3,16,21-trihydroxy-7—-( (4-(4-
hydroxypiperidin-1-yl)piperidin-1-yl)carbonyl)oxy—
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-
trien-11-olide (compound 40),
(8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-( (4- (morpholin-4-
yl)piperidin-1-yl)carbonyl)oxy—-18,19—-epoxytricosa-
8,12,14-trien-11-o0lide compound 42),
(8E,12E,14E)-7-((4—-ethylhomopiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide
(compound 43), (8E,12E,14E)-3,16,21-trihydroxy-7—-((4-
isopropylpiperazin-1-yl)carbonyl)oxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide
(compound 44),
(8E,12E,14E)-3,16,21-trihydroxy-7-(( (1S, 4S) -
5-isopropyl-2,5-diazabicyclo[2.2.1]lheptan-2-
yl)carbonyl)oxy-6,10,12,16,20-pentamethyl-18,19-
epoxytricosa-8,12,14-trien-11-o0lide (compound 49),
(8E,12E,14E)-7-(N-(2-(N’',N’-dimethylamino)ethyl)-N-
methylcarbamoyloxy)-3,16,21-trihydroxy-6,10,12,16,20-

pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide



20 (for example, a methylthio group, ethylthio group, n- propylthio group or
iso-propylthio group), (28) a C1 to C22 alkylsulfinyl group (for example, a
methanesulfinyl group, ethanesulfinyl group, n-propanesulfinyl group or
iso-propanesulfinyl group), 25 (29) a C1 to C22 alkylsulfonyl group (for
example, a methanesulfonyl group, ethanesulfonyl group, 27 MARCH 2006
n-propanesulfonyl group or iso-propanesulfonyl group), (30) a C6 to C14
arylsulfonyl group 27 MARCH 2006 71 (for example, a benzenesulfonyl
grg%ﬂﬁﬁpﬁﬁﬁhtﬁﬁl)enesulfonyl group or 2-naphthalenesulfonyl group),

(31)acCilto ngﬁgw%@q_n&ﬁjxyﬂrwp é@q&e&:ﬁngle, a

methanesulfonyloxy group, ethanesulfonyloxy group,

n-prepangsudemnyloxy graup ek is:RpenLsyifonylexy group).{3d)y axy -
carbamoyl group, (33) a formyl group, and the like. For example, an 10

amindgroupl &GP teceRr2 atlig yvdup, dnlitnszngrared C2oRC82 byl 4 -
group, a C6 to C14 aryl group, a 5-membered to 14-membered heteroaryl

glolpS A 3 hembeted (6 14° MEHibered rdn-aromatic heterocyclic group
and a C3 to C14ggycloalkyl group afe Egajgrtalbi%)glp@;{gi/c_ular, the 15

substituent is preferably one or two substituents such as an amino group,
aClito, €22 atkyb gratyy asdatemhered (to(14-memberedatonaramatic

heterocyclic group, and a C3
diazabicyclo[2.2.1]heptan-2-yl)carbonyl)oxy—-18,19-
epoxytricosa-8,12,14-trien-11-o0lide (compound 55). Of
these, for example, compound 29, compound 39, compound
43, compound 44 and compound 55 are more preferable.

Next, a method for producing the compound of
the formula (I) of the present invention will be
described.

The compound of the formula (I) can be
produced by chemical modification of, a key compound
such as a 6-deoxy 11107 compound or a 6-deoxy compound
using a conventional method as follows. The 6-deoxy
11107 compound is obtained by culturing, under aerobic
conditions, a strain belonging to the genus
Streptomyces, which is capable of producing a 6-deoxy

11107 compound as a physiologically active substance of

the formula (I), wherein [1] W is

R’ and R?! are a hydroxyl group, R’ is an acetoxy group,

and R, R', R*® and R?' are a hydrogen atom (6-deoxy
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to C14 cycloalkyl group, for example. In addition, the above-described
amino group (9) and carbamoyl group 20 (31) given as the substituents in
the above-described group "which may have a substituent" may be each
further substituted with one or two C1 to C22 alkyl groups, unsaturated

C2 to C22 alkyl groups or C6 to C14 aryl groups. 25 Next, theé canpomngo06
of the formula (1) of the present inventiah will be elucidated. The

compound of the formula () inhibits VEGF production under a hypoxic
canditior? )prossesses an 27 MARCH 2006 72 activity of inhibiting
prpgjﬁer%tiqr})of solid cancer cells in vivo, and shows in vivo activity at a
dose not causing a significant reduction in the body weight. Among them,
the above-described compound of the formula 5 (I-a) is preferable, and

the compound of the formula (K fs ore preferable, and the compound
of the formula (I-c) is particularly’preferable. Further, the compound of

the formula (1), wherein R16 is a hydroxyl group, is a compound exhibiting
particularly excellent 10 stability in an aqueous solution. Since the
cempogind of theformyla () is, prepated by usipg aknown gonversion, .
reaction for functional groups (for example, a hydroxyl group) present at
therdppsitiand7position’ 16-pbsition and 15 XHypaesitien, the sames -deoxy

substituents can be introduced
11107D),

[7] W is

R’, R'', R' and R?! are a hydroxyl group, R’ is an
acetoxy group, and R*° and R*' are a hydrogen atom, and
collecting the compound from the cells and culture
solution; and the 6-deoxy compound is obtained by
biologically converting a compound of the formula (I),
wherein

[1] W is

R’ and R?! are a hydroxyl group, R’ is an acetoxy group,
and R, R', R*® and R?' are a hydrogen atom
(hereinafter referred to as "6-deoxy 11107B") to a

compound of the formula (I), wherein

[2] W is /:/

Y

R’ and R?! are a hydroxyl group, R’ is an acetoxy group,
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15

into the 3-position, 7-position, 16-position and 21- position. Since the
structural feature is the side chain at the 7-position and/or the side chain
at the 21-position, a group of more preferable compounds can 20 be
defined as the compounds of the formula (I-d). In addition, the
compounds of the formula (1), wherein R21 forms an oxo maietyrether0 06
with a carbon atom to which R21 is bornded, as well as the compounds of
the formula %EQ), repyesent a group of compounds 25 possessing good
alitityRAg détalediasplets &f more préferalsie WipatindEamong the
CQrPpoyN s,of the formula (I-d), the compounds of the above-described
items "7." to "20." of the present invention can be exemplified. 27 MARCH
2006 73 Preferable examples of the, compound of the formula (1) will be
described below. A group of prét Hcompounds, including compounds
of later- described examples, is répresented by, for example, 5
(8E,12E,14E)-3,16,21-trihydroxy-6,10,12,16,20
pentamethyl-7-((4-methylpiperazin-1-yl)carbonyl)oxy-
1%ﬁgé%@xﬁﬂm°§%i%4%ﬁﬂﬁgﬁﬂ6}6%%348@3998Qdw¥@h carbon to
(8E,12E,14E)-3,16,21-trihydroxy- 10

64014 16,20-pentamethylé-(Fomathylhemomperazid- IR’ are a
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11- olide (compound 19),

1

(@ﬁggﬁﬂl&)%{@@l’gl_tﬁﬁyéjm)@m acetoxy group, and R is a

hydrogen atom,

[5] W is

R’, R'®, R*® and R?! are a hydroxyl group, R’ is an
acetoxy group, and R and R*' are a hydrogen atom,

[6] W is

20 and

R’, R’, R and R*! are a hydroxyl group, and R, R
R*'" are a hydrogen atom or

[8] W is

R*' and R*'" form an oxo group together with carbon to
which R?*' and R?*" are bonded, R’ and R'® are a hydroxyl

group, R’ is an acetoxy group, and R and R*® are a
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6,10,12,16,20-pentamethyl-7-((4-(piperidin-I- 15
yl)piperidin-1-yl(carbonyl)oxy-18,19-epoxytricosa 8,12,14-trien-11-olide
(compound 21), (8E,12E,14E)-7-((4-ethylpiperazin-I-
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide 20 (compourci24)p 06
(8E,12E,14E)-3,16,21-trihydroxy- 78
6,10,12,16,20-pentamethyl-7-(N-methyl-N-(3-(N',N'-
dW&ﬁﬂ%ﬁﬁn@h?&ﬁylﬁﬁ%a@ﬁoﬂi@j}f&iélép‘BS%QﬁiE&&-g the key

8 Laksbien-TLolide SCOJBE%% %Z%é%?&%ﬁn%@i-%’19%%%!@’9{%ate
25 6,10,12,16,20-pentamethyl-7-((piperazin-I-
yhcarbenryl)oxy-18,19-epoxytricosa-8,12,14-trien-11- olide (compound 28),
(8E,12E,14E)-3,16,21-trihydroxy 27 MARCH 2006 74
6,10,12,16,20-pereaipet 7o (N-metnd N1 will be described in

methylpiperidin-4-yl)carbamoyloxy)-18,19-epoxytricosa-
812 Th- ie%?%f-‘esliéﬁfé%ébrﬁsg@ﬁaé%g)t,?séﬁ%é?/fz@)@ctlon of the 6-

3&é&?y”WW9ﬁ%yé%$%%§ﬂemwy”Eé@%éH%@@HBh? the production of
yl)carbonyl)oxy-6,10,12,16,20-pentamethyl-18,19-

epoxyticasasy, 2 ddhisienrtl-plide (compawtts3d), reaction, and the
(8E,12E,14E)-3,16,21-trihydroxy-7-((4-(4
hydxypiperidianl-ghpipeRdAc-yNearbBhyiey~e Py organic

6,10ILl %16,20-pentamethyl-18,19-epoxytricosa—8,12,14- 10 trien-11-olide

(cS pouensdllrc'O), (8E,12E,14E)-3,16,21-trihydroxy-

First, a method for producing the 6-deoxy
11107 compound will be described.

The 6-deoxy 11107 compound (in particular, 6-
deoxy 11107B) that can be converted into the 6-deoxy
11107D compound, a biologically active substance, of
the present invention can be produced by microorganism
fermentation.

As a microorganism used for producing the 6-
deoxy 11107 compound, any microorganism can be used
insofar as the microorganism is a strain which is
capable of producing the 6-deoxy 11107 compound. For
example, a strain for producing 6-deoxy 11107B can be
obtained from a strain isolated from soil or a known
strain which is capable of producing a 11107B analogue,
by typical mutation treatment using ultraviolet rays or
a mutagenic agent such as N-methyl-N’-nitro-N-
nitrosoguanidine (NTG) as a mutagen, for example, or by

a method such as gene disruption by homologous

recombination.
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6,10,12,16,20-pentamethyl-7-((4-(morpholin-4-
yl)piperidin-1-yl)carbonyl)oxy-18,19-epoxytricosa- 8,12,14-trien-11-olide
compound 42), 15 (8E,12E,14E)-7-((4-ethylhomopiperazin-I-
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (compowrk43), 2006
(8E,12E,14E)-3,16,21-trihydroxy-7-((4-79
isopropylpiperazin-1-yl)carbonyl)oxy-6,10,12,16,20 20 ,
pentamethyl-18:£9- 28X tHeGsA 8 S T4 &t 11 YlidBT ROMpdthd4H, 6~

(8&952%5;}??2_0371%8@8{1%&{0)(% ﬁ((@b%.’ﬂg)ﬁflng deposited strain

5-isopropyl-2,5-diazabicyclo[2.2.1]heptan-2-
ylicarberyJoxynt, 10 42:16,20-pestapethyl-48 482%ed strain is
epoxytricosa-8,12,14-trien-11-olide (compound 49),

(8E112E NAE) MmEN-[2-(NeNCdintetyldmifo)etiydrNat ional Patent
methylcarbamoyloxy)-3,16,21-trihydroxy-6,10,12,16,20-
DCTATENI T T6-8b bRy cdsa 82, 1A B ol JB 5157 WAREH

2%%&99&@@%%@'& r@gll%%%éﬁkg'%@'%‘&yno logy in Central
dimethylamino)ethyl)carbamoyloxy)-3,16,21-trihnydroxy-

6,40,12;16,20rpentameihyl-d 8kl Sepaxyiricasead ARi14 Grtriehelkl,-olidean .
(compound 51) or (8E,12E,14E)-3,16,21-trihydroxy- '
6,90¢12 £6,28 pentame R 7oRUIS 2S) Fmeliy=2 5L 07 was deposited

SEMRE P AN s
Technology, Agency of Industrial Science and Technology
in 1-1-3 Higashi, Tsukuba-shi, Ibaraki 305-8566, Japan
as FERM P-18144 on December 19, 2000, and was
transferred to International Patent Organism Depositary
(IPOD), National Institute of Advanced Industrial
Science and Technology in Central 6, 1-1-1 Higashi,
Tsukuba-shi, Ibaraki 305-8566, Japan under the
international depositary number FERM BP-7812 on
November 27, 2001.

There are no specific limitations to the
strains for producing the 6-deoxy 11107 compound,
including mutants of these strains, insofar as they
belong to the genus Streptomyces, and are capable of
producing the 6-deoxy 11107 compound. In addition to
the above-described strain, Streptomyces sp. A-1543 can
be exemplified, for example. This strain was deposited
with International Patent Organism Depositary, National
Institute of Advanced Industrial Science and Technology

in Central 6, 1-1-1 Higashi, Tsukuba-shi, Ibaraki 305-
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10 these, for example, compound 29, compound 39, compound 43,
compound 44 and compound 55 are more preferable. Next, a method for
producing the compound of the formula (1) of the present invention will be
described. 15 The compound of the formula (I) can be produced by
chemical modification of, a key compound such as a 6-deoxy71¥E®CH 2006
compound or a 6-deoxy compound usirig a conventional method as

follows. The 6-deoxy 11107 comé%Jound Is obtained by culturing, under

aérobfe 20 eBAdIiBAS, "4 Bfain HETSHginG T the'gerfuy Stpfompegs, #as
W@LCQr{éfsBﬁ@s qf pro %%@%gtﬁfg%ggyfogggn%%%o%%% S Bepositary

physiologically active substance o , rein [I] WisR 3
and Ro2 1 areachydrexylgieup,:R ¥ és am acetexygraupndbaneilRl 6, R
17, R 20 and R 21 ' are a hydrogen atom (6-deoxy 76 11107B), [3] W is
27 MARCH 2006 R3cRI61IamuvR2 D afe atinaitoXyl gtoup,; RHiscashéetoxy
group, and R17, R20 and R21 ' are a hydrogen atorr‘§<§6-deox¥1 5

11 o7 Wis REPR7R16 dnd R are’ 4 R§8r oy fgroup R is an
agetpxy-graup, aod R2Q,and R21. are g ydregem afomgand colleciing,,

the compound from the cells and culture 10 solution; and the 6-deoxy
carapound is.obtained by

Next, the production of the 6-deoxy 11107
compound will be described in detail with respect to 1.
characteristics of the isoclated production strain, 2. a
method for culturing the production strain, and 3. a
method for purifying the active substance.
1. Characteristics of the isolated production
strain

It is expected that, as a strain used in the
present invention, any strain belonging to the genus
Streptomyces which is capable of producing the 6-deoxy
11107 compound can be used. As representative strains,
a strain numbered as Mer-11107 by the present inventors
and A-1543 as a mutant of this strain can be given.
Microbiological characteristics of these strains are as
follows.
(1) . Morphology

In the strain, spiral aerial hyphae are
elongated from substrate hyphae. At the end of the
matured aerial hyphae, a spore chain composed of about
10 to 20 cylindrical spores is formed. Each spore has

a size of about 0.7 um X 1.0 pm, and has a smooth
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biologically converting a compound of the formula (I), wherein [1] W is 15
R3 and R21 are a hydroxyl group, R7 is an acetoxy group, 6 '7 2 21' and
R1, R, Rand R are a hydrogen atom (hereinafter referred to as "6-deoxy
11107B") to a compound of the formula (I), wherein 20 [2] W is R3 and
R21 are a hydroxyl group, R7 is an acetoxy group, 77 27 MARCHr2006 6006
17 2 21'and R1, R, Rand R are a hyd@®gen atom, [4] W is R21 and R21'
form an oxo group together with carbon to which R21 and R21' are

bShded 3, RIF afd B2 Ak £5 Waroxsigloups PR Ecstoxy group,
%%Bégﬁf‘abyg??@eﬁﬁg@l {5] Wiig Roso%%&’"o and R21 are a

a
hydroxyl group, R7 Is an acetoxy group, a 17 and R21 ' are a

hydrpgen-atamnh 10J6HW isdR3, R4, R16 andR2L areiadyeeexyhgroup,
and R17, R20 and R21 ' are a hydrogen atom or [8] W is R21 and R21'
form an oxo gréupltogethervitlrcarboass ics of the strain after

culturing on various culture media at 28°C for two weeks
are shown as follows. Color tones are described
according to the Tresner’s color wheels, and indicated
as a color name and a symbol shown in parentheses.

1) Yeast-extract malt extract agar

The strain grows well. On the surface,
aerial hyphae of the cultured strain are branched,
become divided and form gray spores (light gray; d).
The reverse side color is light melon yellow (3ea). No
soluble pigment is observed.

2) Oatmeal agar

The strain grows moderately. On the surface,
the aerial hyphae of the cultured strain are slightly
branched, become divided to form gray spores (gray; J).
The reverse side color is Nude tan (4gc) or putty (1
1/2 ec). No soluble pigment is observed.

3) Inorganic salts-starch agar

The strain grows well. On the surface,
aerial hyphae adhere of the cultured strain are
branched, become divided and form gray spores (gray;
e). The reverse side color is fawn (4ig) or gray (g).
No soluble pigment production is observed.

4) Glycerol-asparagine agar

The strain grows well. On the surface,
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15 which R21 and R21' are bonded, R3 and R16 are a hydroxyl group, R7
is an acetoxy group, and R17 and R20 are a 27 MARCH 2006 78
hydrogen atom; and by chemically modifying the key compound using a
conventional method in an appropriate manner. The present invention will

be described in 5 detail below with respect to the productiorz of fierR&H 2006

deoxy 11107 compound by fermentatiar, the production of the 6-deoxy
compound by bioconversion reaction, and the modification of the active

stsstarice By BrgEhiC Tsynitfesid! 1OPFiRst, & niéthBd T61 protiaeing tHe
6'19&85}6e1]?;'1‘27i%1%f898‘r{%d will e described, The S-degxy 11107 ohhe

compound (in particular, 6- deoxy 11107B) that can be converted In e
6-clepxy sE1 107 cempeund sa pidegicaliynactivesupstance, eb1sthe
present invention can be produced by microorganism fermentation. As a
micreveyanisg uskd $ormdducing the 6- deoxy 11107 compound, any
microorganism can be used insofar as the microgrganism is a strain

which is 20 capabld 6FirdaichgiRé 6Sdedd TIt07°Coratind. For
example, a stragn, for prodycing -Jgoxy 111078 cap, be obtained from g,

strain isolated from soil or a known strain which is capable of producing a
1RE37B analpgnee bytypical mulationdteatiment tsingaultsavdalet says orThe
reverse side color is light melon yellow (3ea). No
soluble pigment is observed.
6) Tyrosine agar
The strain grows well. On the surface,
aerial hyphae adhere of the cultured strain are
branched, become divided and form white spores (white;
a). The reverse side color is pearl pink (3ca). No
soluble pigment is observed.
(3). Various carbon sources utilization
Growth conditions of the strain after
culturing in a medium, in which various carbon sources
are added to a Pridham-Godlieb agar culture medium, at

28°C for two weeks are shown as follows.

1) L-arabinose =

2) D-xylose +
3) D-glucose +
4) D-fructose +
5) Sucrose +
6) Inositol +

7) L-rhamnose —

8) D-mannitol +



25 a mutagenic agent such as N-methyl-N'-nitro-N- nitrosoguanidine
(NTG) as a mutagen, for example, or by a method such as gene
disruption by homologous recombination. 27 MARCH 2006 79 As a
microorganism used for producing the 6 deoxy 11107 compound, the
following deposited strain can be exemplified. The above-describercsirain 06
is internationally deposited with International Patent 5 Organism
Depositary (IPOD), National Institute of Advanced Industrial Science and
Technology in Geéntfait 61 2ASE Higaghi, Tsukuba-shi, Ibaraki 305-8566,
Japan, Sergicaly, Sugplomyaes.sp. Merld 107 was deposited Wil
National Ifstitute of Bioscience and Human 10 Technofogy, Agency o
Indyistrial ScieneeangTechnadogyhdn $vinBdligashi, hsukubarshigtbaiakd
305-8566, Japan as FERM P-18144 on December 19, 2000, and was
transferred to International Patent Organism Depositary (IPOD), National
Institute of Adyanced, Industrial 15 Scjence and Technology in Central 6,

1-1%1 HiGASH * T5GRaA ShPTivArki'36528566, Japan under the
international deppgiary numbenFERNL BPr2812 o Neyeraber, 27, 2001. ¢

There are no specific limitations to the 20 strains for producing the
6-6ledxydd 107 compound, including mutants of these strains, insofar as
they belong to the genus Streptomyces, and are capable of
(a) Temperature range for growth (yeast-malt
extract agar, cultured for two weeks): 12°C to 37°C
(b) Optimal temperature range for growth
(yeast extract-malt extract agar, cultured for two
weeks): 21°C to 33°C
(c) Gelatin liquefaction (glucose-peptone-

gelatin medium): negative

(d) Milk coagulation (skim milk medium) :

negative

(e) Milk peptonization (skim milk medium) :
negative

(f) Starch hydrolysis (Inorganic salt-
starch): positive

(g) Formation of melanoid pigment (peptone-
yeast extract-iron agar): negative

(tyrosine agar): negative

(h) Hydrogen sulfide production (peptone-
yeast extract-iron agar): negative

(1) Nitrate reduction (0.1% potassium
nitrate-containing broth): negative

(j) NaCl tolerance (yeast extract-malt
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producing the 6-deoxy 11107 compound. In addition to the
above-described strain, Streptomyces sp. A-1543 can 25 be exemplified,
for example. This strain was deposited with International Patent
Organism Depositary, National Institute of Advanced Industrial Science
and Technology in Central 6, 1-1-1 Higashi, Tsukuba-shi, lbarakix305:22006
MARCH 2006 80 8566, Japan as FERM P-18942 on July 23, 2002, and
was transferred to International Patent Organism Depositary (IPOD),

N&HoRA Thstitbferof AhanteddndGtrial S ciErteSand Technology in
Central 6, 1-1-1,gaeh, o, Toukube-shi, loarald 098560, Jagan undet .
the international depositary number FERM BP-8442 on July 28, 2003.
Next thecpnoduetion of te-6-deoxy 11107 compound will be described in
detail with respect to 1. 10 characteristics of the isolated production strain,
2. a method foF-Eultiringltheprodddtiorestiain varrd ded emetitbdfopm the

purifxing the la(:tive substance. 1. Characteristics of the isolated production
strain 15"t is'Expectdd that, "4€'4 3train used in the present invention, any

stgain belonging, toy the genus, Strepiqmygexwhich is capable of pradycing,

the 6-deoxy 11107 compound can be used. As representative strains, a

strain numberedias Mert22%Q7 by 1€ presend inventars 20eand- A<kb43 as

a mutant of this strain can be given.
invention can be produced by inoculating the above-
described strain into a nutrient culture medium, and
aerobically culturing the strain. As a strain for
producing the 6-deoxy 11107 compound, any strain
belonging to the genus Streptomyces which is capable of
producing the 6-deoxy 11107 compound can be used in the
present invention without limitations to the above-
described strain.

Although the method for culturing the above-
described microorganism is, in principle, in accordance
with a method for culturing a common microorganism, it
is usually preferable that the method be conducted
under aerobic conditions as shaking flask culture, tank
culture, or the like by liquid culture. Any culture
medium may be used for the culture, insofar as the
medium contains a nutrient source that can be utilized
by a microorganism belonging to the genus Streptomyces.
Any of various synthetic culture media semi-synthetic
culture media and natural culture media can be used.

In the culture medium composition, as carbon sources,

glucose, sucrose, fructose, glycerol, dextrin, starch,
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Microbiological characteristics of these strains are as follows. (1).
Morphology In the strain, spiral aerial hyphae are 25 elongated from
substrate hyphae. At the end of the matured aerial hyphae, a spore chain
composed of about 10 to 20 cylindrical spores is formed. Each spore has

a size of about 0.7 m X 1.0 m, and has a smooth 27 MARCH 200881H 2006
surface. No atypical organs such as sgirangia, sclerotia, and flagella are
observed. (2). Growth conditions in various culture media Culture

cHsHaCRFEfics B tha Stheirt After 5 cultilfing SATatBus CaRtufemeaRrat
2%%%& ,yeeks are Shown as, follows. n%%’_!?ré%”‘?%?ree.de%'bﬁgtrogen

according to the Tresner's color wheels, and indicated as a color name
andasyswol shgwnin paientbgses. dj yeastexiiact malt extast-agal 10,
The strain grows well. On the surface, aerial hyphae of the cultured strain
afesirapcked nbecomstdivided andform grayespores{ightrgragd)ncThe
reverse side color is light melon yellow (3ea). No soluble pigment is

oB$eied Y5 5] Oathéadyat the Sifdin grots Tisdratety. Bif the
surfage, -the aeial byphae afthequltured.straip arg slightly, dranghed, ny

become divided to form gray spores (gray; g).
ammonium sulfate, for example, can be used singly or in

a combination of two or more. In addition, for
example, salts such as sodium chloride, potassium
chloride, calcium carbonate, magnesium sulfate, sodium
phosphate, potassium phosphate, and cobalt chloride,
heavy metal salts, and vitamins such as vitamin B and
biotin can be added for use as required. In the case
where a culture medium is foamed when culturing,
various antifoaming agents can be appropriately added
to the culture medium. When the antifoaming agent is
added, the concentration must be adjusted so that
production of the target substance is not adversely
affected. For example, the concentration used is
preferably 0.05% or less.

The culture conditions can be appropriately
selected, insofar as the above-described strain is
grown well so that the above-described substance can be
produced. It is preferable that the pH of a culture
medium be adjusted to about 5 to 9, for example, and
typically near neutral. It is appropriate that the
culture temperature be maintained at typically 20 to

40°C, and preferably 23 to 35°C. The culture period is
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The reverse side color is Nude tan (4gc) or putty (1 20 1/2 ec). No soluble
pigment is observed. 3) Inorganic salts-starch agar The strain grows well.
On the surface, aerial hyphae adhere of the cultured strain are branched,
become divided and form gray spores (gray; 25 €). The reverse side color

is fawn (4ig) or gray (g). No soluble pigment production is obSeNeHC4) 2006
Glycerol-asparagine agar The strain ggsvs well. On the surface, 27

MARCH 2006 82 aerial hyphae of the cultured strain are branched,
bE&SHE divided and toit whitd Spofeivinitel 35 e F80&rse 'Side EolbP

s pigls (3ca), No squle higment s oiserved, 5 5) Repionenyeast

extract-ironagar The strain grows poorly. On the surface, no aeria

hyphae: efithe cultbred-strain iase bsanshede Jhepeeversaside calards lighty
melon yellow (3ea). No soluble pigment is observed. 10 6) Tyrosine agar
The strafh geasiwell. Dl thie sindadel egeridl hyphas adherr gbthesm
cultured strain are branched, become divided and form white spores

(") ThETBddrs6 Site aioP & pedifpink (30d): No £5'Soldble. ™1
PigEIRNE i BhSeVed: pe selected. The 6-deoxy 11107 compound

of the present invention accumulated in a culture
solution can be collected by a typical separation
methods utilizing its characteristics, for example,
solvent extraction or resin adsorption.
3. A method for purifying the active substance
After termination of the culture, in order to
collect the 6-deoxy 11107 compound from a culture
solution, separation and purification methods used for
isolating a microbial metabolite from the culture
solution can be generally used. For example, all known
methods such as organic solvent extraction using
methanol, ethanol, butanol, ethyl acetate, chloroform,
or the like, various types of ion exchange
chromatography, gel filtration chromatography using
Sephadex LH-20 or the like, active carbon, adsorption-
desorption treatment by adsorption chromatography or
thin-layer chromatography using silica gel or the like,
and high-performance liquid chromatography using a
reverse phase column are applicable to this method.
The purification method is not specifically limited to
the methods listed here.

By using these methods singly, in a
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(3). Various carbon sources utilization Growth conditions of the strain

after culturing in a medium, in which various carbon sources are added

to a Pridham-Godlieb agar culture medium, at 20 28C for two weeks are
shown as follows. 1) L-arabinose 2) D-xylose 3) D-glucose + 4)
D-fructose + 25 5) Sucrose + 6) Inositol + 7) L-rhamnose - 8y DMarRDRitalo 06
+ 83 27 MARCH 2006 9) Raffinose + (The symbol "+" means "positive",

the symbol " means "weakly positive", and the sgr,nbol "-" means

"eAAtvE B4y PRYsidlogical propefies PRYSIGIbGitAF Froperties i the™
syaip e 9%&%175“ F¥V56 ﬁ%?eToe;i{)p%”‘i‘fbf? ‘and E(%"n%roéé"a‘ﬁ (ygast-malt

extract agar, cultured for two weeks) : 12C to 37C (b) Optimal temperature
rangeifat grovwdhd(yeast exteact-malt extract agar, cultured for two weeks)

:21C to 33C

Second, a method for producing the 6-deoxy
11107 compound will be described.

1. A microorganism which produces the 6-deoxy
compound by bioconversion

The 6-deoxy compound of the present invention
can be obtained by hydroxylation of the hydrogen atom
at the 1l6-position of the 6-deoxy 11107 compound
obtained in the above-described method (in particular,
6-deoxy 11107B) by bioconversion.

As a microorganism used for producing the 6-
deoxy 11107 compound, any microorganism can be used
insofar as the microorganism is a strain capable of
hydroxylating the hydrogen atom at the l6-position of
the 6-deoxy 11107 compound (in particular, 6-deoxy
11107B) to convert the compound into the 6-deoxy 11107D
compound of the present invention. As representative
examples of such a microorganism, strain A-1544 and
strain A-1545 separated from the soil by the present
inventors can be given. These strains were deposited
with International Patent Organism Depositary, National
Institute of Advanced Industrial Science and Technology
in Central 6, 1-1-1 Higashi, Tsukuba-shi, Ibaraki 305-
8566, Japan as FERM P-18943 and FERM P-18944,
respectively, on July 23, 2002, and were transferred to

International Patent Organism Depositary (IPOD),
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(c) Gelatin liquefaction (glucose-peptone- gelatin medium): negative (d)

Milk coagulation (skim milk medium): negative (e) Milk peptonization (skim
milk medium): negative (f) Starch hydrolysis (Inorganic salt- 20 starch):
positive (g) Formation of melanoid pigment (peptone- yeast extract-iron
agar): negative (tyrosine agar): negative (h) Hydrogen sulfide predection2006
(peptone- 25 yeast extract-iron agar): segative (i) Nitrate reduction (0.1%
potassium nitrate-containing broth): negative %aCI,tolerance (yeast
eXifdctthalt 27 MAREH 8006 83 &Rttt Ggal Cliftufed for twoSvésksy A

Gﬁ%"&ﬁﬁ‘g_oafp_ C'ﬁ%’”&gﬂ‘!?ﬂ n of 4%’—?—'?5%@5&8% 'lC%BE%%@—shi,

LL-diaminopimelic acid was detected from the walls of the strain. 2.
Amethed forowtwmgdhe pipductiondsirain hEne Gdeoxy 11d041
compound of the present invention can be produced by inoculating the
albere Pelsetibed spriatd & Nitrignt 2atereameditiiiMarkP1® 4érobically

culturing the strain. As a strain for
respectively, on July 30, 2003.

2. Production of the 6-deoxy compound by
bioconversion reaction

The 6-deoxy compound is produced by causing
the 6-deoxy 11107 compound (in particular, 6-deoxy
11107B) to come in contact with cells or a cell
preparation of the above-described strain or its
mutant. Typically, the 6-deoxy compound is produced by
adding the 6-deoxy 11107 compound (in particular, 6-
deoxy 11107B) as a precursor compound to a culture
solution obtained by inoculating the above-described
strain into a nutrient source-containing culture medium
and aerobically culturing the strain, or to a
suspension of washed cells of the above-described
strain in an appropriate buffer solution. When the
compound 1is produced in a culture solution, the 6-deoxy
11107 compound (in particular, 6-deoxy 11107B) may be
added to the culture solution in any time before the
culture or in a prescribed period of time after
initiation of the culture. Although such a strain for
preparing a culture solution or washed cells can be
cultured, or such a strain with the precursor compound
added can be cultured, typically according to a method

for culturing a common microorganism, it is usually



producing the 6-deoxy 11107 compound, any strain belonging to the

genus Streptomyces which is capable of producing the 6-deoxy 11107
compound can be used in the present invention without limitations to the
above 15 described strain. Although the method for culturing the above-
described microorganism is, in principle, in accordance withea methad faro 06
culturing a common microorganism, it 4s usually preferable that the

method be conducted 20 under aerobic conditions as shaking flask

clfiffé StamR L Eult?e Forth Iike oy icuic Bultite AR it PediGmoP  ©
may,be: ysed for the 2%'5%%@59&%( 88 the ) medium coplgigs tgmr&% by

source that can be utilized by a microorganism belonging to the genus
Strepiomyces1 25 ANy ofvaripys syrthetic culture media semi-synthetic
culture media and natural culture media can be used. In the culture
medium compositions s tarsormsoliress nglicose Usiktose frudiese,

glycerol, dextrin, starch, 27 MARCH 2006 85 molasses and soybean oil,
fo%%%&%?é, cHh I8 e d Singly of it EBniisinatbr St tho Bt hore as

NIFOGeRSQUSes. rganic nitragen sourges sugh asphiammamedia, ony, of

peptone, meat extract, soybean meal, casein, amino 5 acid, yeast extract

arch vten; dorsgxarnplei and uherganicnaidrogen sedtces,siiaheas sodiumt ure
nitrate and ammonium sulfate, for example, can be used singly or in a
cErRBinatieR of ARG oF MoreUiH-additisirdep can be used.

In the culture medium composition, as carbon
sources, glucose, galactose, sucrose, maltose,
fructose, glycerin, dextrin, starch, molasses and
soybean o0il, for example, can be used singly or in a
combination of two or more. As nitrogen sources,
organic nitrogen sources such as pharmamedia, peptone,
meat extract, soybean meal, fish meal, gluten meal,
casein, dry yeast, amino acid, yeast extract and urea,
for example, and inorganic nitrogen sources such as
sodium nitrate and ammonium sulfate, for example, can
be used singly or in a combination of two or more. 1In
addition, for example, salts such as sodium chloride,
potassium chloride, calcium carbonate, magnesium
sulfate, sodium phosphate, potassium phosphate, copper
sulfate, iron sulfate, manganese chloride, and cobalt
chloride, heavy metal salts, vitamins such as vitamin B
and biotin, and clathrating agent such as cyclodextrins
can be added for use as required. In the case where a
culture medium is foamed when culturing, various

antifoaming agents can be appropriately added to the
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example, salts such as sodium chloride, potassium 10 chloride, calcium
carbonate, magnesium sulfate, sodium phosphate, potassium phosphate,
and cobalt chloride, heavy metal salts, and vitamins such as vitamin B
and biotin can be added for use as required. In the case where a culture
medium is foamed when culturing, 15 various antifoaming agentsxR0He 006
appropriately added to the culture medium. When the antifoaming agent
IS added, the concentration must be adjusted so that production of the

tar et stibBtatee S Mot altiVéidely” affétteti POFeRampBIE ife 15 added,
coicentiation eed is 80 migferably 005 g dess, Jhe aiitue sandiions,

can be appropriately selected, insofar as the a escri strain is

gropvrewell sethatithe aboverdesciibed substanee canpes prediced., It is
preferable that the pH of a culture 25 medium be adjusted to about 5 to 9,
for example, anth eypicallyuresar greutrak Joisapproprite abkatrthe réultiee v

temperature be maintained at typically 20 to 40C, and preferably 23 to
35C Ths CihurbpetiotT s 27 MARCI 200656 abotit fo o' Gight ddys,

a'%d: bypically apoylt thrge o Jive days. As A maflen of caursenuanays
culture conditions as described above can be changed according to the
species and propettide okthelmicroarganism bausednextetral conditiongice
and the like, and optimal conditions can be selected. The 6-deoxy 11107
C&hﬁoémgeoxy compound. It is preferable that the pH of
a culture medium be adjusted to 5 to 9, for example,
and typically near the neutrality. It is appropriate
that the culture temperature be maintained at typically
20 to 40°C, and preferably 24 to 30°C. The culture days
are one to eight days, and typically two to five days.
As a matter of course, various culture
conditions as described above can be adjusted according
to the species and properties of the microorganism
used, external conditions, and the like, and optimal
conditions can be selected. The 6-deoxy compound
accumulated in a culture solution can be recovered by a
typical separation methods utilizing its
characteristics, for example, solvent extraction or
resin adsorption.
3. A method for purifying the 6-deoxy
compound
After termination of the culture, in order to
collect the 6-deoxy compound from a culture solution,

separation and purification methods used for isolating

a microbial metabolite from the culture solution can be
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of the present invention accumulated in a culture solution can be
collected by a typical separation methods utilizing its characteristics, for
example, 10 solvent extraction or resin adsorption. 3. A method for
purifying the active substance After termination of the culture, in order to
collect the 6-deoxy 11107 compound from a culture solutiory, separatidn2 006
and purification methods used for 15 isalating a microbial metabolite from
the culture solution can be generally used. For example, all known

metsdLIuch &8Brganicsolé rHeHoh Usiny® Mthars!, ethanol,

b te, chlaroform, - ar-the |j rious. typ. io 3
e%ﬁ%%kgg%y ﬁ%%ioé%%%, ge]lﬁ‘i tzati%on ﬁryé%n&atg%gpﬁé ﬁé#n%hlar r©
Sephadex LK 20kor the lkesactive-carhpByadsorptjonrdesprplicis e
treatment by adsorption chromatography or thin-layer chromatography
usingitica gel ogihe like) and highiperforatance liguid ehrontategraphyn
using a 25 reverse phase column are applicable to this method. The
p&ﬁ‘rf%&a‘ﬁBﬁWet%ﬁ% hofSpecircay fimifethto tHE mBtouRibtsPRER A

By yging-these methads, singly,n & Z/QMARCH 2006 87 combination of

two or more in an arbitrary order, or repetitively, the 6-deoxy 11107
compound canbexisplatecha@ndqirified. Seeand; ianmethad tospodurcing £
the 6-deoxy
the formula (I) other than the 6-deoxy 11107 compound
and the 6-deoxy compound will be described.

Various compounds of the formula (I) can be
synthesized by converting a hydroxyl group and/or an
acetoxy group on the isolated and purified 6-deoxy
11107 or 6-deoxy compound as a starting compound using
a general organic synthetic procedures. Typical
examples of the synthetic method include A. a method
for preparing an urethane derivative, B. a method for
preparing a thiourethane derivative, C. a method for
preparing an ether derivative, D. a method for
preparing an ester derivative, E. a method for
preparing a phosphoric ester derivative or
amidophosphoric ester derivative, F. a method for
preparing a sulfuric ester derivative or amidosulfuric
ester derivative, G. a method for preparing a halogen
derivative, H. a method for preparing a sulfonic ester
derivative, I. a method for preparing an amine
derivative and J. a method for preparing an oxo

derivative by oxidation of a hydroxyl group.

Introduction and removal of a protective group for a
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511107 compound will be described. 1. A microorganism which produces
the 6-deoxy compound by bioconversion The 6-deoxy compound of the
present invention can be obtained by hydroxylation of the hydrogen atom

10 at the 16-position of the 6-deoxy 11107 compound obtained in the
above-described method (in particular, 6-deoxy 11107B) by27 MARCH 2006
bioconversion. As a microorganism used for producing the 6- deoxy

11107 compound, any microorganism can be used 15 insofar as the

MO8 RS 1S H R tralf ddiFalié BE HyHRGkyPating fhe HRfogen &t at

t 6rpasiti - 10 [ d (i ' =
L1078 15 caPveh b cOmpoina int e &-d8osy L1107 Eompound

theqaresent ipyepiion Asdepresentaiveczthexamplesefssteh éng to beed
microorganism, strain A-1544 and strain A-1545 separated from the soil
by ihetpreseat e rierscaiisel givendThese strains sveré déposited rwith

International Patent Organism Deposijtary, National Institute of Advanced

B HTaT SEERCEAMP PechoI6gy 55 in CERIARS, 1211 Rigasiff 157 &
Tsybarshi, Ibasaki 305; 8566, Janan.as EERM Ps18943 and FERM

P-18944, respectively, on July 23, 2002, and were transferred to
Interbatianal PatentOrganisia Repasitaryr gP)a271 MAREH 2@06 88
National Institute of Advanced Industrial Science and Technology in
C@ﬁﬁ&ﬂ{?ﬁlb&HRﬁ%ﬁﬂT%@ﬁu%@%ﬁQdUCtion or removal reactions

of the protective group for a hydroxyl group and the
above-described preparation in a suitable combination.
Specifically, the compound of the formula (I), wherein
R% EU, Rm, RN, R?® and R?! are substituents as listed in
the above-described category 10), can be prepared using
the preparation for an urethane derivative, a
thiourethane derivative, an amidosulfuric ester
derivative and an amine derivative, or the like; the
compound of the formula (I), wherein R3, R7, Rm, Rln R?0
and R?' are substituents as listed in the above-
described categories 3) to 6), can be prepared using
the perparation for an ether derivative; the compound
of the formula (I), wherein R3, R7, Rm, Rln R?® and R?!
are substituents as listed in the above-described
category 7), can be prepared using the preparation for
an ester derivative; the compound of the formula (I),

20 and R?' are substituents as

wherein R, R’, R'®, R!', R
listed in the above-described category 12) or 13), can
be prepared using the preparation for a phosphoric

ester derivative or the preparation for an
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Ibaraki 305-8566, Japan under the international depositary numbers

FERM BP-8446 and FERM BP-8447, 5 respectively, on July 30, 2003. 2.
Production of the 6-deoxy compound by bioconversion reaction The
6-deoxy compound is produced by causing the 6-deoxy 11107 compound
(in particular, 6-deoxy 10 11107B) to come in contact with cells err&cell 2006
preparation of the above-described strat or its mutant. Typically, the
6-deoxy compound is produced by adding the 6-deoxy 11107 compound

(ifPaftitRis SBRaEdxy EEHEB) U & HrecurSer CoHpSHRPRIE CuRdre s
sqz-lgq_i% Qgta'tr}qd, b}//qﬂ'i{[gorc&argigllgzt,heRak,JoY{eﬁdes}gﬁbe@l{zstrg%in{_:g]a Qggient

source-containing culture medium and aerdbically culturing the strain, or
tosarsuspension Hf yvashedtcelis of the,abeva-deserias: sisatn iBategory
appropriate buffer solution. When the 20 compound is produced in a
clliure sohniohetherepiebRy MISHOTIChponTE A particeitarf 6xdedxy
11107B) may be added to the culture solution in any time, before the

cufitté OF i apréSCribed petiod dftinté afteF inftfation ot the Qultire.
Althqualy,such.a strainifor ;25 preparing a.culliie solitiop orwashed cells,

can be cultured, or such a strain with the precursor compound added can

be tultureds fpicalli"acaordigf tp arhethed fanculRffing Becammeni tuent s

microorganism, it is usually 27 MARCH 2006 89
as listed in the above-described category 9), can be
prepared using the preparation for a halogen
derivative; the compound of the formula (I), wherein R%
Rj, Rm, RN, R?® and R?! are substituents as listed in
the above-described category 8), can be prepared using
an introduction and removal reactions of a protective
group for a hydroxyl group; and an oxo derivative of
the compound of the formula (I) in the above-described
category 1) can be prepared by using the preparation
for an oxo derivative by oxidation of a hydroxyl group.

Next, wvarious synthetic methods used for

preparing the compounds of the formula (I) will be

described.



10

15

preferable that the culture be conducted under aerobic conditions as
shaking flask culture or tank culture by liquid culture, or the like. Any

culture medium may be used for the 5 culture, insofar as the medium
contains a nutrient source that can be utilized by a microorganism. Any of
various synthetic culture media, semi-synthetic culture mediE7andRaturaloo6
culture media can be used. In the cultwré medium composition, as carbon

10 sources, glucose, galactose, sucrose, maltose, fructose, glycerin,

déxtrin, starch, Andis: ﬁ@%o@ﬁ@ﬁﬁ%ﬂ%r %&aﬁfb?et%%eoéj%éd’ ative
singly or in a combination of two or more. As nitrogen sources, organic
nitrogen sources such as pharmamedia, peptone, 15 meat extract,

soybean meal, fish meak gluten meal, casein, dry yeast, amifo acid,

yeast extract and urea,/%m example, and inorganic nitrogensdirces such

as sodium nitrate and a nium.sulfate, for example, can he uysed

singly ag+in @comblna 0N iwo er-more. In *agdltlon for x mple, salts
such C ium chloride;ca g OR™
magnesium sulf%'fe sodlum phosphate, potassmm phosphate cé)pper
sulfate, iron sulfate& ’m 1Z'Ji)ffféanese chloride, and cobalt chlogjd eﬁ/y

metal salts, V|tam|ns such as vitgmin B 25 and biotin, and chathratin
agent,such as cyclodextrins ciﬂe added:for use as required In

C

yppropriatelyy added to the

A

DW“' (NA)

0
M1)k

ORZt fAT;
\ X ORSd
OR? 6ad

(VA)

step Ad step A5

In the formulas, R, R!®* and R*¥*
independently represent a hydrogen atom or a protective
group, provided that R, R'®* and R*'* do not
concurrently represent a hydrogen atom; R, R'™ and R*Y
independently represent a hydrogen atom, a protective
group or a group represented by the formula rRfo-co-,
wherein R® represents a Cs to Cis aryl group which may
have (a) substituent(s), provided that R, R'®Y and R*Y
do not concurrently represent a hydrogen atom; and RS,
R and R*!® independently represent a hydrogen atom, a
protective group or a group represented by the formula
N“RMNFCO—, wherein R™ and RY are the same as defined
above, provided that R, R'®® and R*'° do not

concurrently represent a hydrogen atom.



27 MARCH 2006 90 culture medium. When the antifoaming agent is

added, the concentration must be adjusted so that production of the

target substance is not adversely affected. The culture conditions can be
appropriately 5 selected, insofar as the above-described strain is grown
well so that the 6-deoxy 11107 compound (in particular, 6-deoxyiAR¢07Bp 06
can be converted to produce the 6-de®¢& compound. It is preferable that

the pH of a culture medium be adjusted to 5 to 9, for example, 10 and

typically near the'feditraiy AtisiappgtopiiaR that the MG Enpsrature
Eaﬁr@é%@@do@ typically, u?aA'O&'A"’}n.d pﬁq[@bg’t%%t%éogayﬁeéﬂ out

days are one to eight days, and typically two to five days. As
mgitep eberusenvariaus culure 15 condilions as descsibed abeve canhe
adjusted according to the species and properties of the microorganism
used extdrngklcoiwitions) afddthatike rshdeptinal eedditiond ¢an be

selected. The 6-deo§ compound. accumulated jn a culture solution can

be recovered by 320 fpicat SBparatioR méthods WliZiRg ilgY 4 oxv1

charagieristics,.far example; sQVeRLEXIAGION QI kSN adsrplien 3, A

method for purifying the 6-deoxy compound 25 After termination of the

culitbe cintorder throup, is carried out by a procedure well
known in the synthetic organic chemistry.

Examples of the protective group include 1-
ethoxyethyl, tetrahydropyranyl, l-methyl-1-
methoxyethyl, 1-(2-chloroethoxy)ethyl, 1-
methoxycyclohexyl, 4-methoxytetrahydropyranyl, 4-
methoxytetrahydrothiopyranyl, 4-
methoxytetrahydrothiopyranyl-S, S—dioxide,
methoxymethyl, methylthiomethyl, methoxyethoxymethyl,
trichloroethoxymethyl, trimethylsilylethyl,
trimethylsilylethoxymethyl, tert-butyldimethylsilyl,
triethylsilyl, diethylisopropylsilyl, trimethylsilyl,
triisopropylsilyl, methyl-di-tert-butylsilyl,
diphenylmethylsilyl, benzyl, p-methoxybenzyl, p-—
methylbenzyl, p-nitrobenzyl, p-chlorobenzyl and
triphenylmethyl. All or part of hydroxyl groups can be
appropriately protected by these protective groups.

For example, each derivative in which a
hydroxyl group is protected by l-ethoxyethyl,
tetrahydropyranyl, l-methoxycyclohexyl, 4-
methoxytetrahydropyranyl 4-methoxytetrahydrothiopyranyl

or 4-methoxytetrahydrothiopyranyl-S,S—-dioxide can be
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collect the 6-deoxy compound from a culture solution, separation and
purification methods used for isolating a microbial metabolite from the
culture solution can be 27 MARCH 2006 91 generally employed,

according to the method of purifying the 6-deoxy 11107 compound (in
particular, 6- deoxy 11107B) as described above. By using th@s®ARCH 2006
methods singly, in a combination of twedr more in an 5 arbitrary order, or
repetitively, the 6-deoxy compound can be isolated and purified. Next, a

br&pariig theSompsUri 61 te fotbita’ ) BthieP tiian the
6-deoxy éqé%%ﬁ?&“%?ﬂ%?l a@?ﬁ%‘} Géd(x‘la&%‘yac MR ‘Ml'é%? C)'/%%%@Pdm

10 Various compounds of the formula (I) can be synthesiz

convieyting g hyslroxyh group and/ekan cacatoxy geotaan thesiselatediand,,
purified 6-deoxy 11107 or 6-deoxy compound as a starting compound

using ca génerad arganie synthetic procesl upes. TMpicainsSexamples of the
synthetic method include A. a method for pr?garin an yrethane
é’r%&éﬂ\%tﬁlg,léf a

deVativB B a aRbE fdr prepariry & thicGrets

method for preparng ansther desivative,R; 8 method forprepatng an, . 5 g
ester derivative, E. a method for 20 preparing a phosphoric ester
derivativerornamidophospharid aster derieative, Fe o mathogdfoe ypreparing

a sulfuric ester derivative or amidosulfuric ester derivative, G. a method
kﬁ%@ﬁﬁﬁﬂﬁfaﬁﬁk@%nSUCh as hydrogen chloride, nitric acid,

hydrochloric acid and sulfuric acid, for example are
used. Preferably, for example, pyridinium p-
toluenesulfonate (PPTS), p-toluenesulfonic acid and
camphorsulfonic acid are used. Although there are no
specific limitations to the solvent used for the
reaction, an inert solvent which can not easily react
with a starting material is desirable. Examples of
such solvents include ethers such as tetrahydrofuran,
diethyl ether, diiso-propyl ether, dioxane and
dimethoxyethane; halogenated hydrocarbons such as
dichloromethane, chloroform, carbon tetrachloride and
1,2-dichloroethane; hydrocarbons such as hexane,
benzene and toluene; ketones such as acetone and methyl
ethyl ketone; nitriles such as acetonitrile; amides
such as N,N-dimethylformamide, N,N-dimethylacetamide,
N-methyl-2-pyridone and hexamethylphosphoramide; and
sulfoxides such as dimethyl sulfoxide. Preferably, for
example, dichloromethane, chloroform and
tetrahydrofuran are used. The reaction time is 10

minutes to five days, and preferably one to two days.
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derivative, H. a method for preparing a sulfonic ester 25 derivative, I. a
method for preparing an amine derivative and J. a method for preparing
an oxo derivative by oxidation of a hydroxyl group. Introduction and
removal of a protective group for a 27 MARCH 2006 92 hydroxyl group,
while depending on the type of the productive group and the stalmlitg of 2006
the compound used for the preparationycan be conducted according to
beed by the method described in document (see T.W. Green, 5

POtECthRPE ol ih BIgERR SYiithésis, Johh Vifley?s." Sondinc., 3rd
Eg@ﬁgé%@&@%@oﬁ %%%%Qi;b thads Qee%?%EBg%%f._theﬁ%mu'a

(I) can be prepare e introduction or removal reactions of the
pratestivegredp famsy hydroxyt-grong angthedisabeneidesaribede
preparation in a suitable combination. Specifically, the compound of the
formafat (pwirereinlR8 oR% R 6e R7,\RIc¢ahd R2dare-sUbstituents as
listed |n the above-described category 10), can be prepared using the

preParatior-for an (réthane derivative, ' 15 tRiGarethane defivative; dn

amidesplfyde ester deriyafive angl an @?ﬂ%ﬁ%@f@é”%@% Jikeythe,, o
compound of the formula (I), wherein R3, R7, R16, R'7, R20 and R2T are
substituents aslistanl.in the above- described categories 3) to 6), can be

prepared using 20 the perparation for an ether derivative; the compound
of the formula (Bx#het€if RS, FOL IRets, IRDK, 20 dfRd Rqups  include

methoxymethyl, methylthiomethyl, methoxyethoxymethyl,
trichloroethoxymethyl, trimethylsilylethyl,
trimethylsilylethoxymethyl, tert-butyldimethylsilyl,
triethylsilyl, trimethylsilyl, diethylisopropylsilyl,
triisopropylsilyl, tert-butyldimethylsilyl,
diphenylmethylsilyl, benzyl, p-methoxybenzyl, p-—
methylbenzyl, p-nitrobenzyl, p-chlorobenzyl and
triphenyl methyl. A derivative in which the hydroxyl
group is protected by these protective groups can be
synthesized by reacting a starting material with a
chloride, bromide or trifluoromethanesulfonate of the
respective protective group in the presence of a base.
As the base, a general organic base or inorganic base
is used. Examples of the organic base include aromatic
bases such as imidazole, 4-(N,N-dimethylamino)pyridine
(which is synonymous with 4-dimethylaminopyridine, N,N-
dimethylaminopyridine and dimethylaminopyridine used in
this specification), pyridine, 2,6-lutidine and
collidine; tertiary amines such as N-methylpiperidine,

N-methylpyrrolidine, triethylamine, trimethylamine,
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are substituents as listed in the above-described category 7), can be
prepared using the preparation for an ester derivative; the compound of

the formula (1), 25 wherein R3, R7, R16, R17, R20 and R21 are

substituents as listed in the above-described category 12) or 13), can be
prepared using the preparation for a phosphoric ester derivativevaritie 2006
preparation for an 27 MARCH 2006 93 aamidophosphoric ester derivative;
the compound of the formula (1), wherein R3, R7, R16, R17, R20 and R21

af! SEBSHABHS UL Nsted i fe SBEVERHESEAbRATEAEOrT 1) cal be
p%@@ﬁgﬁgﬁ%}?gﬁ% preparation fo 3.9 §‘<‘H&‘Ehge %ggi %Eﬁ%}f‘é%@%@ﬁa ene;

preparation for a sulfonic ester derivative; t poun ormula

(I wvhetein 3 aR1 1R 16 sREHR, R20 and R ake suhistisuents as listed in
the above-described category 9), can be prepared using the preparation

fofl BhAldgEn 10 Herivative, ah& Edmpbundwh the fFmda (13, Wehidrein RB1 um

R7, R16, R17, R2o.and R21 are substituents as listed in the ,
abd\e-G8&ctbeti'dateySy 8) CaBEPrepared sty antififtodictisi and

remeval reactions of aprofeetive,groupdor agydroxyl group; apd an oxo

derivative of 15 the compound of the formula (I) in the above-described
categoryah)icarche prepareddy usingithe prepanationd fardssoxaich as
derivative by oxidation of a hydroxyl group. Next, various synthetic

metitbdgusedior Asrepafing tHeesrpBuRdsisf te/formbirl( Rl th

metal hydrides such as calcium hydride; alkali metal
hydroxides such as sodium hydroxide and potassium
hydroxide; alkali metal carbonates such as sodium
carbonate, potassium carbonate and cesium carbonate;
and alkali metal hydrogencarbonates such as sodium
hydrogen carbonate. As examples of the preferable base
used for protecting the hydroxyl group with a silyl
protective group are aromatic bases such as imidazole,
4-dimethylaminopyridine and tertiary amines such as
triethylamine. Although there are no specific
limitations to the solvent used for the reaction, a
solvent which can not easily react with the starting
material is desirable. Examples of such solvents are
the above-described inert solvents, of which preferred
examples are tetrahydrofuran, dichloromethane and N, N-
dimethylformamide. The reaction time is 10 minutes to
three days, and preferably one to two days. The
reaction temperature is -78°C to a reflux temperature,
and preferably —-10°C to 50°C. The amounts of the

chloride, bromide or trifluoromethanesulfonate and the
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20 described. 94 27 MARCH 2006 A. A method for preparing an urethane
derivative 0 ~'ko OH Ai -11 alk~0R3x 6-deoxy11107D OH ORtsx (lA)
ORZ3Y In the formulas, R3X, R16X and R21X independently represent a
hydrogen atom or a protective group, provided that R3X, R16X and R21X
do not 5 concurrently represent a hydrogen atom; Ray, R1 6y7andh\R2fy 2006
independently represent a hydrogen atom, a protective group or a group
represented by the formula RfO-CO-, wherein Rf regresents aC6toCl4

alyf§roupiwHichhay Raveé T Sulistituent (9) | [Frovided THdt Ry R ey
and R21y 19@%%8&9%@ t& }'yfgggéggﬁﬁy%i{gfo%ﬁ‘daﬁgé%'fja%%?f 1

R16¢ and R210 independently represent a gen atom, a protective

grObIP1YY agfoupaeprasentediby the fasmuda KNIRANZALES-, wherein
RN1 and RN2 are the same as defined above, provided that Rao, R1 6¢
ang R4 otdo’adtyl5 EondureaiyepresenPa hydrogen atom. 27 MARCH

2006
The hydroxyl group(s) of 6-deoxy 11107D can

be selectively protected by selecting the reagent used
for protecting the hydroxyl group(s) and the
equivalence thereof. For Example, a compound in which
the hydroxyl groups at the 3-position and the 21-
position are selectively protected can be obtained by
carrying out the reaction at room temperature using
chlorotriethylsilane, triethylamine and 4-
dimethylaminopyridine in dichloromethane, or tert-
butylchlorodimethylsilane and imidazole in N, N-
dimethylformamide. In this procedure, for example, the
hydroxyl group at the 3-position can be preferentially
protected by limiting the equivalence of
chlorotriethylsilane or tert-butylchlorodimethylsilane.
Further, after protecting two or three of the four
hydroxyl groups by silyl groups, the remaining two or
one hydroxyl groups can be protected by the above-
described ethoxyethyl groups or the like.

The step A2 is a step of preparing the
compound of the formula (IIA). This step is carried
out by converting the acetoxy group of the compound of
the formula (IA) into the hydroxyl group by treating a
base in an inert solvent.

Examples of the base are inorganic bases



10

15

20

25

95 The step Al is a step of preparing the compound of the formula (1A).

This step is carried out by protecting the hydroxyl group(s) of 6-deoxy
11107D (the above-described compound as defined in [3]). 5 The

reaction for protecting the hydroxyl group(s), which varies depending on

the type of the protective group, is carried out by a proceduee/wel RKitovar 06
in the synthetic organic chemistry. Examples of the protective group

include 1- 10 ethoxyethyl, tetrahydropyranyl, 1-methyl-I- methoxyethyl,

1-%?%%68@10?&%, ?_e%%i.hd'}(%§a8ﬁecxﬁ’u ch &s sodium hydride
4 %th&tSt{]éQ}ﬁq{OW@% ?4;' “élei_tg_gﬁé‘?g alnydrogh i%@%@%;]yy'x? Jarides

methoxytetrahydrothiopyranyl-S, S-dioxide, 15 methoxyme

methydthiomethyk methaxyethaxymethyh 1trichiloreathexynethylies such
trimethylsilylethyl, trimethylsilylethoxymethyl, tert-butyldimethyisilyl,

trieehysilyh diethlisbprepysily| steithiethy I5ild.r aisolsroppidilpotassium
methyl-di-tert-butylsilyl, 20 diphenylmethylsilyl, benzyl, p-methoxybenzyl,
DRI BSIT24, PLRr beRAop-CHIGTBBERAT Andfrbheny ity Al o

&% of Bydroxy! @QHEﬁﬁaBé&eoéﬂQ@r@ﬁ%!y#&t&S%W thesg protective

groups. For example, each derivative in which a 25 hydroxyl group is
protected by<l=ethoxyethyl ctetrabydrapytanyl,sl-arethexyeyalotexyl, 4-
methoxytetrahydropyranyl 4-methoxytetrahydrothiopyranyl
hydrogen carbonate; and metal alkoxides such as lithium
methoxide, sodium methoxide, sodium ethoxide and
potassium tert-butoxide, as well as bases such as
guanidine and ammonia. Preferable examples of the base
are potassium carbonate and guanidine.

Examples of the inert solvent used herein
include, in addition to the above-described inert
solvents, alcoholic solvents such as methanol, ethanol,
isopropanol and tert-butanol, and water. These
solvents can be used in a mixture of two or more.
Preferable example of the solvent is alcoholic solvent,
or a mixture of an alcohol and a halogen solvent. The
reaction time is 10 minutes to five days, and
preferably 30 minutes to one day. The reaction
temperature is -78°C to a reflux temperature, and
preferably room temperature. The amount of the base
used for the reaction is 1 to 10 equivalents, and
preferably 2 to 5 equivalents, to the compound of the
formula (IA).

The step A3 is a step of preparing the

compound of the formula (IIIA). This step is carried



or 4-methoxytetrahydrothiopyranyl-S,S-dioxide can be 27 MARCH 2006

96 synthesized by treating 6-deoxy 11107D with a corresponding vinyl
ether such as ethyl vinyl ether or dihydropyran in the presence of an acid.
As the acid, general organic acids such as pyridinium p 5

toluenesulfonate (PPTS), p-toluenesulfonic acid, camphorsalfonie.Rcid, 2006
acetic acid, trifluoroacetic acid or methanesulfonic acid, for example, and
general inorganic acids such as hydrogen chloride, nitric acid,

hyHtb I it s it &Ad stlfid Ca fo ExampPare 16 H8ed BRI&IABI £
fot é%a@‘&%’}’é‘d‘{?{‘i%)p‘v&%*ﬁnss%}“oaﬁ% %%?H%&'BPA%%%%‘E?Q‘Co%Cid

and camphorsulfonic acid are used. Although there are no specific
lirmdationstodhesotvent used fordhe keastiencan mertsabvest which can
not easily react 15 with a starting material is desirable. Examples of such
sélvents includd ethees shthasftetralydrofiean v dietiy etherl dilso-propyl
ether, dioxane and dimethoxyethane; halogenated hydrocarbons such as

JRATOTERBTHINE, CRIbPSORR: Earbon (BRaCorde AR 20T mate , 4-
1. 2rdichlgraihane iy Hocarons such as iesae, DEDEens 200 doluentic o

ketones such as acetone and methyl ethyl ketone; nitriles such as
acetanitrjle-amidesr spele ag N, Nadimethylianmamide Examples of the
N,N-dimethylacetamide, N-methyl-2-pyridone and
héxeifiethyphodph&iamiaeoaitd 25 stifékites Steh as dirmetfs sakckide.
Preferab ly for

1norg|ﬁ1c bases. Preferably, for example,
diisopropylethylamine, 4-dimethylaminopyridine,
triethylamine, pyridine, 2,6-lutidine and sodium
hydride are used. Although there are no specific
limitations to the solvent used for the reaction, a
solvent that does not easily react with the starting
material is desirable. Examples of such solvents are
the above-described inert solvents, of which, for
example, tetrahydrofuran, dichloromethane and N, N-
dimethylformamide are preferably used. The amounts of
the chloroformate derivative and the base used for the
reaction are 1 to 10 equivalents and 1 to 20
equivalents, respectively, and preferably 1 to 5
equivalents and 1 to 10 equivalents, respectively, to
the compound of the formula (IIA). The reaction time
is 10 minutes to 30 hours, and preferably one to four
hours. The reaction temperature is -78°C to a reflux
temperature, and preferably -10°C to 50°C.

With regard to the hydroxyl compound of the

formula (IA), in which one to three of OR%y ORMy OR'®*
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example, dichloromethane, chloroform and tetrahydrofuran are used. The
reaction time is 10 minutes to five days, and preferably one to two days.
27 MARCH 2006 97 The reaction temperature is -78C to a reflux
temperature, and preferably room temperature. The amounts of vinyl
ether and the acid used for the reaction are 1 to 200 equivafentsiard®.2% 06
to 2 5 equivalents, respectively, and préeferably 30 to 50 equivalents and
0.1 to 0.3 gquivalent, respectively, to 6-deoxy 11107D. Examples of other

PRAECHRR grodps inthlide TéthokyirletHyl, Teth§itfdnietnyl - e hydroxyl
| H I . . ’
melhoelioometiy, 0 ighoraoymetyl metysivety). o |

ethoxymethyl, tert-butyldimethylsilyl, triethyisilyl, trim
diethyisapropytspylc trisepnopy|sityl; tert-bapddimethysibbmpound with a
diphenylmethylsilyl, benzyl, p-methoxybenzyl, p- 15 methylbenzyl,
pmitesherzyl, p-chldrbeheyiaid: tdshanyd misthyl 1A detivatied #nwvhich
the hydroxyl group is protected by these protective groups can be
S§TRRGSIE8 BY 185cuny & BErY Riieral vAHA CHiordE, BHBimide 0P

riflyprametbanesulfonate pf the- 20 respegtive pratective group inthe, s

presence of a base. As the base, a general organic base or inorganic

baseh ds used.rExamples of they 0rganicibase include7atomatici bases stiche

as imidazole, 4-(N,N-dimethylamino)pyridine
compound (IA) can be converted into carbonate groups,
as in the case of the hydroxyl group at the 7-position.

The step A4 is a step of preparing the
compound of the formula (IVA). This step is carried
out by treating the carbonate in the compound of the
formula (IIIA) with an amine (RNﬁﬁuH) that can form a
desired compound of the formula (I) in an inert solvent
in the presence of a base, or with the amine alone.
Examples of the amine used herein include

methylamine, ethylamine, propylamine, butylamine,
octylamine, decylamine, cyclopropylamine,
cyclopentylamine, cyclohexylamine, dimethylamine,
diethylamine, ethylmethylamine, ethylenediamine, 1,3-
propanediamine, 1,4-butanediamine, N,N-
dimethylethylenediamine, N,N-dimethyl-1,3-
propanediamine, N,N-dimethyl-1,4-butanediamine, N,N-
diethylethylenediamine, N,N-diethyl-1,3-propanediamine,
N,N-diethyl-1,4-butanediamine, N,N,N’-
trimethylethylenediamine, N,N,N’-trimethyl-1,3-
propanediamine, N,N,N’-trimethyl-1,4-butanediamine, N-

ethyl-N’,N’-dimethylethylenediamine, N-ethyl-N’,N'-



(which is synonymous with 4-dimethylaminopyridine, N,N 25
dimethylaminopyridine and dimethylaminopyridine used in this
specification), pyridine, 2,6-lutidine and collidine; tertiary amines such as
N-methylpiperidine, N-methylpyrrolidine, triethylamine, trimethylamine, 27
MARCH 2006 98 diisopropylethylamine, cyclohexyldimethylaminerNs 2006
methylmorpholine and 1,8-bis(dimethylamino)naphthalene; secondary
amines such as diisobutylamine and dicyclohexylamine; alky! lithium such
as! MEtYithidm’s Bha B Gitftme and TnétaldikoXides suchas Sodium
methoxi ' thaxide. I inorganic b jnclude
AL TGy e Shch o Sshart Mo s e B T Ao
alkalinevearth imeta)l hydridesp sughn as galgiim dydrider, alkali mesalnko) -
hydroxides such as sodium hydroxide and potassium hydroxide; alkali
metd davbenees stidhhas sddmalicarborats, potassium carbonate and
cesium carbonate; and alkali metal hydrogFencarbonates such as sodium

hytirogen Tarboriate A Bxaimpled o the prétérable bASE 15 used for
protegtingthe hydroxy! graun with @ silvly protective group_are aromatic

bases such as imidazole, 4-dimethylaminopyridine and tertiary amines
suicht as dtiethylameineNAlthoughnthere arelnpispegifie t imitatiensitonthae,
solvent used for the reaction, a 20 solvent which can not easily react with

thé Starthy fiditerials Besirable LExamp s BiatieAsbientdlakenzy 1 -
N,N’-dimethylethylenediamine, N-benzyl-N,N’-dimethyl-

1,3-propanediamine, morpholine, thiomorpholine,
thiomorpholine-S—-oxide, thiomorpholine-S,S-dioxide,
pyrrolidine, piperidine, piperazine, homopiperazine, 4-
hydroxypiperidine, 4-methoxypiperidine, 1-
methylpiperazine, l-ethylpiperazine, 1-
propylpiperazine, l-butylpiperazine, 1-
isopropylpiperazine, l-cyclobutylpiperazine, 1-
cyclopentylpiperazine, l-cyclohexylpiperazine, 1-
cycloheptylpiperazine, l-cyclooctylpiperazine, 1-
(cyclopropylmethyl)piperazine, l-benzylpiperazine, 1-
methylhomopiperazine, l-ethylhomopiperazine, 1-(2-
aminoethyl)pyrrolidine, 1-(2-(N-
methylamino)ethyl)pyrrolidine, 1-(3-
aminopropyl)pyrrolidine, 1-(3-(N-
methylamino)propyl)pyrrolidine, 1-(2-
aminoethyl)piperidine, 1-(2-(N-
methylamino)ethyl)piperidine, 1-(3-
aminopropyl)piperidine, 1-(3-(N-

methylamino)propyl)piperidine, 4-(2-
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the above-described inert solvents, of which preferred examples are
tetrahydrofuran, dichloromethane and N,N- dimethylformamide. The
reaction time is 10 minutes to 25 three days, and preferably one to two
days. The reaction temperature is -78C to a reflux temperature, and
preferably -10C to 50C. The amounts of the chloride, bromide avarRCH 2006
trifluoromethanesulfonate and the 27 MARCH 2006 99 base used for the
reaction are 1 to 20 equivalents and 0.5 to 30 equivalents, respectively,

afd preteldbiy 1 or B8 84 divElents 44d 0.5 to 20 equivalents,
reagggﬁil\g;:llg,ﬂgn6éqg@gygll,%%%hsd e deglo_xyg group(s) of 6-deoxy
y

11107D tan be sélectively protected by Selecting the reagent used for

protectingrtbe ypiebaeaup(s), and the- equivalence thereof. For
Example, a compound in which the hydroxyl groups at the 3-position and

theexh 0 posiiohrreselectivelyproteeted éarl Be dbiained by leartying
out the reaction at room temperature usir:{g chlorotrie(;t%/lsilane
€

triBHy MR AT E 4+ Bivethyl ArmiRBpyHERE Y dithlor EthanRlBPfdE ine.
byvicsioedimaltysiane 87d imidezolodn N5 dipethylomamide I

this procedure, for example, roxyl group at the 3-position can be
prefaneatialynprotectedday limiting, the -egettalarceiofo ellorotriethylsilane

or tert-butylchlorodimethylsilane. Further, after protecting two or three of

thesfehy lpiperidine, l-ethyl-4-(N-methylamino)piperidine,
l-methylamino-4-propylpiperidine, 1l-butyl-4-(N-
methylamino)piperidine, 1-(N,N-
dimethylamino)piperidine, 1-(N,N-
diethylamino)piperidine, 4-(pyrrolidin-1-yl)piperidine,
4—(piperidin-1-yl)piperidine, 3-aminoquinuclidine, 3-
(N-methylamino)quinuclidine, aniline, N-methylaniline,
N, N-dimethyl-p-phenylenediamine, N,N-dimethyl-m-
phenylenediamine, N,N,N’—-trimethyl-p-phenylenediamine,
N,N,N’-trimethyl-m-phenylenediamine, l-naphthylamine,
2-naphthylamine, benzylamine, N-methylbenzylamine,
phenethylamine, N-methylphenethylamine, 2-picolylamine,
3-picolylamine, 4-picolylamine, N-methyl-2-
picolylamine, N-methyl-3-picolylamine, N-methyl-4-
picolylamine, 2,5-diazabicyclo[2.2.1]heptane, 2-methyl-
2,5-diazabicyclo[2.2.1]lheptane, 3,8-
diazabicyclo[3.2.1]octane and 1,4-
diazabicyclo[4.3.0]nonane.

Examples of the base are the above-described

organic bases and inorganic bases, of which, for

example, diisopropylethylamine, dimethylaminopyridine,



10

15

20

25

20 hydroxyl groups by silyl groups, the remaining two or one hydroxyl
groups can be protected by the above- described ethoxyethyl groups or

the like. The step A2 is a step of preparing the compound of the formula
(IIA). This step is carried 25 out by converting the acetoxy group of the
compound of the formula (IA) into the hydroxyl group by treatingvaHozisedn 06
an inert solvent. Examples of the base @pe inorganic bases 27 MARCH

2006 100 including alkali metal hydrides such as sodium hydride and
pOtasSitiY AFdHdY: alkihd Ty métd Aydhdes Kuch™S &G hydride;

2l etal iydroxides sugh, 35 Ity hysioKids, spdium budipide, nd

potassium 5 hydroxide a tal carbonates suc a%mm

caypenate; sodiuai earbpnate and pptassiim sarbanate; alkali metal
hydrogen carbonates such as sodium hydrogen carbonate; and metal
alkerides soech asdithiuan methoxide dssdiumorhetioxide; sodiunt ethioxide
and 10r§otassium tert-butoxide, as well as bases such as %uanidine and

amiforiid Pret&lpieEtEmples of the BASE Are potasiiiii ‘b Sitats Hrd

guaniding. Examples.of the dnert salvent ysed herein inclyde,jpadgition

to the above-described inert 15 solvents, alcoholic solvents such as

metharno), ethanelx dspprepaneltardhtest-biftanal and wateb rldesehane

solvents can be used in a mixture of two or more.
and N,N-dimethylformamide are preferably used. The
amounts of the amine and the base used for the reaction
are 1 to 10 equivalents and 2 to 20 equivalents,
respectively, and preferably 1.5 to 5 equivalents and 2
to 10 equivalents, respectively, to the compound of the
formula (IIIA). The reaction time i1is 10 minutes to 30
hours, and preferably one to two hours. The reaction
temperature is -78°C to a reflux temperature, and
preferably -10°C to 50°C.

The compound of the formula (IVA) can also be
prepared by treating the compound of the formula (IIA)
with an isocyanate in an inert solvent in the presence
of a base and/or cuprous chloride. Although there are
no limitations to the isocyanate, ethyl isocyanate,
methyl isocyanate, or phenyl isocyanate can be
illustrated by an example. Examples of the base are
the above-described organic bases and inorganic bases,
of which, for example, diisopropylethylamine,
dimethylaminopyridine, triethylamine, pyridine, 2,6-
lutidine and sodium hydride are preferably used.

Although there are no specific limitations to the
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Preferable example of the solvent is alcoholic solvent, or a mixture of an
alcohol and a halogen solvent. The 20 reaction time is 10 minutes to five
days, and preferably 30 minutes to one day. The reaction temperature is
-78C to a reflux temperature, and preferably room temperature. The
amount of the base used for the reaction is 1 to 10 equivalents,rax®ic2b 2006
preferably 2 to 5 equivalents, to the carmpound of the formula (IA). The
step A3 is a step of preparing the compound of the formula (I11A). This

StBp 1Y CAfrietPE P MARCH 006 6T 'ttt by drestihgIhE hyBrad Gt oo
thg%csoﬂ 0 ia%tc ”&%f@i(]mé‘lllae('@a‘%p fgc%oa{%ofr{]ﬁe deriyalive, of, o

carbonyldiimidazole in the presence o ase. Examples of the
chigeafprmaate derivative nclugdens S nirephenyl ghloreformate; pheayh nert
chloroformate, 4- chlorophenyl chloroformate, 4-bromophenyl

ciilofofemiiste and 2M-dinitrépsherskenplcformater Exatpidsiobihe base
include the above-described organic bases and inorganic bases.

piErE/aby, JBFEXple; 10 diisOpropyethyiamirl < de e
4-dimethylaminopyudine, friethylamine pyriding, 2,6 lutidine and godium
hydride are used. Although there are no specific limitations to the solvent
usedbfoy dhe teactionda fealvemnidthatdees not easily Teaet wittothe starting
15 material is desirable. Examples of such solvents are
equivalents and 1 to 20 equivalents, respectively, and
preferably 5 to 20 equivalents and 3 to 10 equivalents,
respectively, to the compound of the formula (IIIA).
In the case where cuprous chloride is used, the amount
thereof is 1 to 10 equivalents, and preferably 2 to 6
equivalents. The reaction time is 10 minutes to 30
hours, and preferably one to two hours. The reaction
temperature is -78°C to a reflux temperature, and
preferably -10°C to 50°C.

Further, the compound with a hydroxyl group,
in which one or two of OR’ or'®® and OR?** have not been
protected in the step Al, can be converted into a
derivative having a plurality of urethane structures,
by converting the hydroxyl group into a carbonate group
in the step A3, and then converting the carbonate group
into a carbamoyloxy group in the step A4.

The step A5 is a step of preparing the
compound of the formula (VA). This step is carried out
by subjecting the urethane derivative of the formula

(IVA) to deprotection treatment in an inert solvent in

the manner as described below. The reaction for
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the above-described inert solvents, of which, for example,

tetrahydrofuran, dichloromethane and N,N- dimethylformamide are
preferably used. The amounts of the chloroformate derivative and the

base used for the 20 reaction are 1 to 10 equivalents and 1 to 20
equivalents, respectively, and preferably 1 to 5 equivalents andMawct) 2006
equivalents, respectively, to the compaund of the formula (II1A). The

reaction time is 10 minutes to 30 hours, and preferably one to four 25

holGST Th FedctbnBmperaiire s 78Tt aTeffix teifipératiie: dnd
ly -10C - With to t droxyl d of the 3A
2r2eg%€§,y AP Qpﬁ&eéng%g%:r%% € ydroxy EFS/?QOB@ pfthe

ula (1A), Inw ree of OR, OR, OR1I6A 27 MARCH

2006 102 rans OR2dfparei Rotretected nthersiep Ahdbe hydiexyl gradmn
can be converted into a carbonate group by the step A3. Specifically, by
treating thesconpetindwith 22 base andrai siloroformate derivative in
equivalents 5 correspondin%to the number of hydroxyl groups to be

converted into CarBoR&tR GrotRS, tRe HydrGyt GRoups other thar ki 4 ve
h%@@f&';&!?“B%H}?s7‘;99§jé@@tcg&h%y?0@gqu@<g%ggr) be_converted

into carbonate groups, as in the case of the hydroxyl group at the

7-postione 10The step Adhigdrstepof pyeparingrikeh campoundiof e, 4-
formula (IVA). This step is carried out by treating the carbonate in the
copBGHY BEtHeahydropyranyl, 4-

methoxytetrahydrothiopyranyl or 4-
methoxytetrahydrothiopyranyl-S,S-dioxide can be easily
carried out by acid-treatment in an inert solvent. As
the acid, the above-described organic acids and
inorganic acids, and the like are used. Preferable
examples include pyridinium p-toluenesulfonate, p-
toluenesulfonic acid and camphorsulfonic acid.

Although there are no specific limitations to the
solvent used for the reaction, a solvent which does not
easily react with the precursor is desirable. For
example, alcohols solvents such as methanol, ethanol,
isopropanol and tert-butanol are preferable. These can
be used in a mixture with the above-described inert
solvents. The amount of acid used for the reaction is
0.5 to 5 equivalents, and preferably 1 to 3
equivalents, to the compound of the formula (IVA). The
reaction time is 10 minutes to ten days, and preferably
one to four days. The reaction temperature is -78°C to
a reflux temperature, and preferably -10°C to 50°C.

Further, in the case where the hydroxyl group
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formula (I11A) with an amine (RNIRN2H) that can form a desired
compound of the formula () in an inert solvent 15 in the presence of a
base, or with the amine alone. Examples of the amine used herein include
methylamine, ethylamine, propylamine, butylamine, octylamine,
decylamine, cyclopropylamine, cyclopentylamine, cyclohexyglammeiCH 2006
dimethylamine, 20 diethylamine, ethylntethylamine, ethylenediamine, 1,3-
propanediamine, 1,4-butanediamine, N,N- dimethylethylenediamine,

NIN-dithethyRE 8 propanEtiaming N NEaimEth§ECAButalrfediHmED NEN-
dglieiienedapion. Navsieihyopanedapine 25

N,N-diethyl-I;4-butanediamine; N,N,N'- trimethylethylenediamine,

NN At#gmethybh 3ppropanediamine N N-trimethyl-1,4-butanediamine,
N- ethyl-N',N'-dimethylethylenediamine, N-ethyl-N',N' 27 MARCH 2006
103 idimernydady3-pidpanediimiper N=ethy NNt dindethyly L or
1,4-butanediamine, N,N,N'-triethylethylenediamine

NN REERSthYET BYhSparddianmite, I RER Sttty 9T A% utSREd R fine,
N N-giethyl-N' 5 methylethylenediamipe, N,Ndiethyl-N'-methyl-1.31 o 1 e

propanediamine, N,N-diethyl-N'-methyl-l,4- butanediamine,

NAY idimethyldN:phenylethytenediaminej ne anion,
N,N'-dimethyl-N-phenyl-Il,3-propanediamine, N-benzyl-
NINTdimethe e didiihée UNHezy-RyNTdiffethyl ipor ide,

1§3yggggggagﬂg%£? gﬁgwgeh¥%¥g%rQOEQ%bride—pyridine are
used, for example. As the acid, the above-described
organic acids and inorganic acids, and the like are
used. Preferable examples include acetic acid, formic
acid, trifluoroacetic acid, pyridinium p-
toluenesulfonate and camphorsulfonic acid. Although
there are no specific limitations to the solvent used
for the reaction, a solvent which does not easily react
with the starting material is desirable. Examples
thereof are the above-described inert solvents, of
which, for example, tetrahydrofuran, diethyl ether and
water are preferably used. The amounts of fluorine
anion and the acid used for the reaction are 1 to 5
equivalents and 0.5 to 5 equivalents, respectively, and
preferably 1 to 4 equivalents and 0.5 to 3 equivalents,
respectively, to the compound of the formula (IVA).
The reaction time is 10 minutes to 30 hours, and
preferably one to two hours. The reaction temperature
is -78°C to a reflux temperature, and preferably -10°C

to 50°C.
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thiomorpholine-S-oxide, thiomorpholine-S,S-dioxide, pyrrolidine,
piperidine, piperazine, homopiperazine, 4- hydroxypiperidine,
4-methoxypiperidine, 1- methylpiperazine, 1-ethylpiperazine, 1 15
propylpiperazine, 1-butylpiperazine, 1- isopropylpiperazine,
1-cyclobutylpiperazine, 1- cyclopentylpiperazine, 1-cyclohexglpiperazine2 006
1- cycloheptylpiperazine, 1-cyclooctylpiperazine, 1-
(cyclopropylmethyl)piperazine, 1-benzylpiperazine, 1 20 ,
methylhomopipe¥azin8 PE-BifyhofAdpiparazitd; 1e@s for protecting
amj pyrroliding, 1-(2-(N- methylamino)ethy)pyrroliding, 1-(3- .
aﬂ%ﬁ% é])pé;rror{)) g‘i%e%i(-(é%lﬂ%@rﬁégt%ﬁgyn%%o%%p%{p%?olig itn%eélyqétzhs
aminoethyd) pirgridine c-(2-(Nmeethydamino)athyhpipesdines 2-(Bhe fifth
aminopropyl)piperidine, 1-(3-(N- methylamino)propyl)piperidine, 4-(2 27
MARCH 20061 04 anfinoathyhawyphalineydg2at the 3-position and
(methylamino)ethyl)morpholine, 4-(3- aminopropyl)morpholine, 4-(3-(N-
AT bR BRI, 1o iGety F SRR i,
1&%?%@Q99@Wy95LHE%gwHW%%QpQ&ethane derivative.
1-(3-(N-methylamino)propyl)-4-methylpiperazine, 1-
amino-4-methyipipefitine, ilomethylamino4- methydpipetidines
1-ethyl-4-(N-methylamino)piperidine,

modification of the hydroxyl group at the 3-position or

21-position, conducted by using various combination of
protection and deprotection methods, can also be used

for in other modification methods as described below.

B. A method for preparing a thiourethane

derivative

RVRM2.NCS RNfN)’\
or

N1
Rmrmm
RN2

-

step Bl

In the formula, R, R'® and R*'* represents
the same as defined above; R®¢, R!?®® and R?!®
independently represents a hydrogen atom, a protective

group or a group represented by the formula RYMR¥N-CS-,
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1-methylamino-4-propylpiperidine, 1-butyl-4-(N 10

methylamino)piperidine, 1-(N,N- dimethylamino)piperidine, 1-(N,N-
diethylamino)piperidine, 4-(pyrrolidin-1-yl)piperidine,
4-(piperidin-1-yl)piperidine, 3-aminoquinuclidine, 3-
(N-methylamino)quinuclidine, aniline, N-methylaniline, 15 27 MARCH 2006
N,N-dimethyl-p-phenylenediamine, N,Ntdimethyl-m- phenylenediamine,
N,N,N'-trimethyl-p-phenylenediamine, ,
N'NERESrimethyl-Aphéhylensbiamiing t E-naphtiAatfines defined above,

ﬁlﬁrfg%%%; giay?eEzy'arﬁmelo'?\‘ﬂ@e@y‘b%yka&‘éi”So RRgnsthylamine,

amine, 2-picolylamine, 20 3-picolylamine,
4-pigohdamine, N-methyZ-rpicelylamina INsEthy! Sipicelylatine,
N-methyl-4- picolylamine, 2,5-diazabicyclo[2.2.1]heptane, 2-methyl-
2 Bndiarabicyels[yv2 1 feptans) 1358-adihralsiepsto] 322 2loctate and1HR5

diazabicyclo 4.3.(()}3nonane. Examples of the base are the above-described
organichaLt s ahdiholanic BRSES, bf Which for “exarfipfer €1 & and

disopropylethylamine, limethylaminopyrding 422 MARCH 2006 105
triethylamine, pyridine, 2,6-lutidine and sodium hydride are preferably
used. Althoughtheresaren® Speeifie ligtitations te the: selyentiusedfioe the
reaction, a solvent which does not easily react with 5 the starting material
isHEsRaBRd Exaniples 6Psieh SolvERls & thedbbvertdeseribed arerenate
S%¥agsggiocarbamoyl chloride instead of the isocyanate.
This step is carried out by treating the compound of
the formula (IIA) with an isothiocyanate or a
thiocarbamoyl chloride in an inert solvent in the
presence of a base or bis(tributyltin) oxide. Although
there are no limitations to the isothiocyanate used
herein, ethyl isothiocyanate, methyl isothiocyanate,
phenyl isothiocyanate, benzyl isothiocyanate, allyl
isothiocyanate, 2-(N,N-dimethylamino)ethyl
isothiocyanate, 2-(N,N-diethylamino)ethyl
isothiocyanate, 3-(N,N-dimethylamino)propyl
isothiocyanate, 3-(N,N-diethylamino)propyl
isothiocyanate, 2-(morpholin-4-yl)ethyl isothiocyanate,
2—(piperidin-1-yl)ethyl isothiocyanate and 2-
(pyrrolidin-1-yl)ethyl isothiocyanate can be
illustrated by examples. Although there are no
limitations to the thiocarbamoyl chloride used herein,
N, N-dimethylthiocarbamoyl chloride, N-phenyl-N-
methylthiocarbamoyl chloride, (morpholin-4-yl)thio

carbamoyl chloride, (4-methylpiperazin-1-yl)thio



which, for example, tetrahydrofuran, dichloromethane and
N,N-dimethylformamide are preferably used. The amounts of the amine

and the base used for the reaction 10 are 1 to 10 equivalents and 2 to 20
equivalents, respectively, and preferably 1.5 to 5 equivalents and 2 to 10
equivalents, respectively, to the compound of the formula (IHA) MEreEH 2006
reaction time is 10 minutes to 30 houtg,land preferably one to two hours.
The reaction_15 temperature is -78C to a reflux temperature, and

pIAGEBRPAOCHY UG HPhe B6mbORE o hE AT VAT £4n Hsolhe 0
Prepared by treaing the,compound of the formula (14), with apsacyanate

in an inert o%vent In the presence 20 of a base and/or Cuprous chloride.
Altheugh there are o likationsdtotthe isgsyanates eyl isocyanatenic
methyl isocyanate, or phenyl isocyanate can be illustrated by an example.
Ekamplesiofdhe hase are theatove-described orgdiie basesane s
inorganic bases, 25 of which, for examﬁglﬁe, diisoprogé%ethylamine,

> diffetfiyiBhitRopyidine: tHehFranming; Bitidine, 26 fobdine aitfsodium

hydride. are preterably used. Althoughghere are;no specific lingitations to
the 27 MARCH 2006 106 solvent used for the reaction, a solvent which
dossinat easihereact fithdbe gtarting matenialis desirabler £xaraples of
such solvents are the above-described inert solvents, of which, for
eﬁﬁﬁﬁ%gﬁ%ﬁ%yﬁkﬁﬂﬁﬁﬁns to the solvent used for the

reaction, a solvent which does not easily react with
10 the starting material is desirable. Examples of the
solvent are the above-described inert solvents, of
which, for example, tetrahydrofuran, dichloromethane,
N, N-dimethylformamide and toluene are preferably used.
The amounts of base or bis(tributyltin) oxide and the
15 isothiocyanate or thiocarbamoyl chloride used for the
reaction are 1 to 5 equivalents and 1 to 10
equivalents, respectively, and preferably 1 to 3
equivalents and 2 to 5 equivalents, respectively, to
the compound of the formula (IIA). The reaction time
20 1is 10 minutes to 72 hours, and preferably 1 to 24
hours. The reaction temperature is —-78°C to a reflux
temperature, and preferably -10°C to 70°C.
Further, by converting the hydroxyl group in
the compound of the formula (IIA), in which one or two
25 of OR’™, OR'™ and OR?' have not been protected, into a
thiocarbamoyloxy group in the step Bl, the compound of
the formula (IB) having a plurality of thiocarbamoyl

groups can be synthesized as well.
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5 dichloromethane and N,N-dimethylformamide are preferably used. The
amounts of the base and the isocyanate used for the reaction are 3 to

100 equivalents and 1 to 20 equivalents, respectively, and preferably 5 to
20 equivalents and 3 to 10 equivalents, 10 respectively, to the compound

of the formula (ll1A). In the case where cuprous chloride is psetiReH 2006
amount thereof is 1 to 10 equivalents] and preferably 2 to 6 equivalents.
The reaction time is 10 minutes to 30 hours, and preferably one to two

hours. The reactieEsIRperaturdYs SRS Y- B Fefitictemmperatire Yand
preferably -10C.to, 50C. F e co d'thf%/ | greup,_ in
A B or o of OR 3 oF 6o ar] OB e ot beere protetied
therstep Adrcainie genvertad into a20-derivadivelnayingra plurality obe
urethane structures, by converting the hydroxyl group into a carbonate
gravpt irethezstép A3, and then converting the carbonate group into a
carbamoyloxy group in the step A4. The step AS is a step of preparing the
25 tompound ot tH& fathilid Q7AF THE StePds %8rr?e?f1§£ By SuBRCtNg
the urethane derivative of the formula (IVA) to deprotection treatment in
an inert solvent in the manner as described kelow. The reaction for 27
MARCH 2006 107 deprotecting the prote(:tivéL roup of the hydroxyl

group, which varies depending on the type of
step C1

6-deoxy11107D

step C2

step C3

OR3f

In the formula, R, R'®® and R*'® independently
represent a hydrogen atom or a protective group,
provided that R’®, R'™° and R?*!® do not concurrently
represent a hydrogen atom, and at least one of R’¢, R'®®
and R**® represents a hydrogen atom; R’f, R'®f and RrR*f
independently represent a protective group or a C; to
C,, alkyl group which may have a substituent; R’9, R
and R**¢ independently represent a hydrogen atom, an
alkyl group or a carbamoyl group; and Rw’represents an
acetyl group or a carbamoyl group.

The step Cl is a step of synthesizing a

compound of the formula (IC). This step is carried out

in a same manner as in the reaction procedure
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protective group, is carried out by a method well known in the synthetic
organic chemistry. 5 The deprotection reaction for the respective hydroxyl
groups protected by, for example, 1- ethoxyethyl, tetrahydropyranyl,
1-methoxycyclohexyl, 4- methoxytetrahydropyranyl, 4-
methoxytetrahydrothiopyranyl or 4 10 27 MARCH 2006
methoxytetrahydrothiopyranyl-S,S-dioxide can be easily carried out by
acid-treatment in an inert solvent. As_the acid, the above-described

offARFEEHAS AhBYinbRydrli€ atit&Paid tef like GreGdet: Préferalfige
anj:[@B'Sf* i%@uggg_yg@g'%% %tg'%eﬁpt sulfonatg, B Jpfoluengsulfonic acid

amphorsulfonic acid. Although there are no specific limitations to the
solvertyused for the reaction, a solvent which does not easily react with
the precursor is desirable. For example, alcohols solvents such as
methanol, ethaAdlt 201s0propanol dnd tepniitanolarepreferablacThesks
can be used in g mixture with the above-described inert solvents. The

amBUntoradd usBd for théTeacton " 88105 BYGRVARMS, Hhd-© “"©
preferably; 1 ta-3 . equiyalents, 1o the;cempaund gt theformula (¢Y4). The

25 reaction time is 10 minutes to ten days, and preferably one to four

daysoddedeaction tempperatlreds - 18 1o -a/feflyixdem pesatuees @mad ing
preferably -10C to 50C. Further, in the case where the hydroxyl group 27
MARCH®096e 5, a compound in which one of the

substituents at the 3-position and 21-position is a
hydroxyl group, and the other is a protected hydroxyl
group can be synthesized.

The step C2 is a step of synthesizing a
compound of the formula (IIC). This step is carried
out by alkylating the unprotected hydroxyl group(s) in
the compound of the formula (IC).

Alkylation can be carried out by treating the
compound with an alkylating agent of the formula R"-X in
the presence of a base. R" represents a C; to C,; alkyl
group which may have a substituent and includes, for
example, methyl group, ethyl group and benzyl group. X
represents a leaving group. Examples of the leaving
group include a chloro group, bromo group, iodo group
and trifluoromethanesulfonyl group. Examples of the
base are the above-described organic bases and
inorganic bases, of which preferable examples are
sodium hydride, lithium bis(trimethylsilyl)amide,
lithium diisopropylamide, lithium dicyclohexylamide,

potassium carbonate, cesium carbonate and 1,8-bis(N,N-



is protected by other protective group, for example, tert-butyldimethylsilyl,
triethylsilyl, diethylisopropylsilyl, trimethylsilyl, triisopropylsilyl,
di-tert-butylmethylsilyl or 5 diphenylmethylsilyl, the protective group can be
deprotected, for example, by a treatment of a fluorine anion or acid. As

the fluorine anion, tetrabutylammonium fluoride, hydrogen fRrideRcH 2006
potassium fluoride and hydrogen fluoridetpyridine are 10 used, for

example. As the acid, the above-described organic acids and inorganic

Al dB SR AR HEEd PreRsiable dldMpes indhidé aétic 3ad
foér%‘éc aﬂﬁ"ifi‘%r?{‘eg%‘%]t %asg"‘%o"mgé“'E'S‘l%eté?‘é‘e@;%:{'f%%te

phorsulfonic aci 15 there are no specific limitations to the

selveridised, for the reactionyaisalvert shiel does 8ot gasilyseacty with
the starting material is desirable. Examples thereof are the
alydvee-désaribeadnen solvents, o Whishr fop bxample aerakydrofirarot
dlethé/l ether and 20 water are§referabl used The amounts of fluorine

afibh andthe AEHFUSEd for thE Teadtio ars X 68 SyuivAieHts Hritr 0.5
5 £Quly, Il@ieéﬂs Jespectively. and, preferably, 1 o 4 aquivalents and 0.5 to 3

equivalents, respectively, to the compound of the formula (IVA). 25 The
reactien timeyistlaminuies ta 30 henes, and prefeeabipone te &da hotrss
The reaction temperature is -78C to a reflux temperature, and preferably
oroygspalkylating agent and the base used for the
reaction are 3 to 20 equivalents and 5 to 30
equivalents, respectively, and preferably 3 to 5
equivalents and 5 to 10 equivalents, respectively, to
the compound of the formula (IC). The reaction time is
10 minutes to 48 hours, and preferably 1 to 24 hours.
The reaction temperature is —-78°C to a reflux
temperature, and preferably -10°C to 70°C.

The step C3 is a step of synthesizing the
compound of the formula (IIIC). In this step, by
carrying out the step A2, step A3, step A4 and step A5
as required, a compound modified by both a carbamoyl
group and an alkyl group can be obtained. Further, by
carrying out only the step A5, a compound subjected
only to alkylation can be obtained. The step C3 can be

carried out by applying the reaction conditions of the

step A2, step A3, step A4 and step AS5.

step C2 step Ab

OR3X




27 MARCH 2006 109 By combining various methods for protecting

hydroxyl groups as described for the first step with various deprotection
methods as described for the fifth step, each of the hydroxyl groups at the
3-position and 5 the 21-position can be selectively subjected to the
derivation to obtain the urethane derivative. In addition, a methedhforH 2006
selective modification of the hydroxyligréup at the 3-position or

21-position, conducted bd%;sing various,combipation of 10 protection and

deprotection méthob& carPalRbifSusdt forin otfEFMdificatich Methotrme

a%geg%rpiergelaelg\iglm% A methed:for preparingea-thigurethane derivative
step A5 OR3x RNIRNZ2'NCS or S step 131'S RN 2N I~.O RNz OR21a O
1ln&bﬁe§&§ﬂtqylfgﬁﬁesent a hydrogen atom or an alkyl

group.

Also, an ether derivative represented by the
formula (IIC’) in which the hydroxyl group at the 7-
position is alkylated can be obtained by subjecting the
compound of the formula (IIA) to the step C2 followed
by the step A5 in the same manner as described above.

Further, in this case, a derivative in which
a thiocarbamoyl group is introduced into the hydroxyl
group at the 7-position, and an alkyl group is
introduced into one or two of the hydroxyl groups at
the 3-position and 21-position can be obtained by
subjecting the compound of the formula (IIIC) to the
step Bl followed by the step A5.

Further, by using an unsaturated alkylating
agent, aralkylating agent or heterocaralkylating agent
that can produce the desired compound of the formula
(I) instead of the above-described alkylating agent, a
corresponding ether derivative can be produced.

D. A method for preparing an ester derivative

step D1

OR3e
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~C3~ OR3G In the formula, R3X, R16X and R21X represents 15 the

same as defined above; Rao, R160 and R21c independently represents a
hydrogen atom, a protective group or a group represented by the formula
RNIRN2N-CS-, S RNIN O RN2'a 27 MARCH 2006 110 wherein RN1

and RN2 represents the same as defined above, provided that RaacR16006
and R210 do not concurrently representa hydrogen atom; and Rid, R1 6d
and R21d indeEendentIy represents a hydrogen atom, or,a group 5

represented by tAe FEui2 BRIRN2NES:, Wheref'RNL and RN2
fi . ' .
rePﬂ%%%%gﬁ&%gﬁ?e&%%ﬁe ﬁﬂ%abao%g%g seP BlisaeRol orective

synthesizing t omp e formula (IB) by using an isothiocyanate
oz thipcarbampyh ehlotide tnstead of the dseryatiate; dOnHhs step is
carried out by treating the compound of the formula (11A) with an
isotHiceyanard o a rivlivcasisarhoy dhichideimnars inert scivehtdn tHeast

presence of a baseor bis(tributyltin) oxide. Although there are no
liiRit&tiSHs € the %othié‘é&éar%te uggé’ﬁ%sneé?&%, Bty Sonceydhztg and

methyl isothigeyanate; phepyl ispihiocyanate benzyl jsothineyanaie allyl o
or a group represented by the formula R°°CO-, wherein R°°
represents a hydrogen atom, a C; to C,, alkyl group
which may have a substituent, an unsaturated C, to Cy;
alkyl group which may have a substituent, a Cg to Ci4
aryl group which may have a substituent, a 5-membered
to l4-membered heteroaryl group which may have a
substituent, a C; to Cy; aralkyl group which may have a
substituent or a 5S-membered to l4-membered
heteroaralkyl group which may have a substituent,
provided that R*®, R and R*" do not concurrently
represent a hydrogen atom.

The step D1 is a step of converting the
hydroxyl group, which have not been protected, into an
ester group using the compound of the formula (IC)
synthesized in the step Cl as a starting material.

The esterification reaction is carried out by
using an acid anhydride and a base in combination, an
acid halide and a base in combination, carboxylic acid
and a condensing agent in combination or Mitsunobu
reaction, for example. As the acid anhydride, various
carboxylic anhydrides are used. Examples include a

mixed anhydrides comprising, for example, acetic acid,
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isothiocyanate, 2-(N,N-dimethylamino)ethyl isothiocyanate,
2-(N,N-diethylamino)ethyl isothiocyanate, 3-(N,N-dimethylamino)propyl
20 isothiocyanate, 3-(N,N-diethylamino)propyl isothiocyanate,
2-(morpholin-4-yl)ethyl isothiocyanate, 2-(piperidin-1-yl)ethyl
isothiocyanate and 2- (pyrrolidin-1-yl)ethyl isothiocyanate canb@/ARCH 2006
illustrated by examples. Although therelare no 25 limitations to the
thiocarbamoyl chloride used herein, N,N-dimethylthiocarbamoyl chloride,

NEBHENYRRE méthyithioBarbamisyl eRibride V@nGrphblifatylyhio Penzoic
lori - hvlni in-1-vDthi
carbamovl chiorige. (4 oet yg%%dgﬂrag_;y ! Igé%%ﬁ%%lg&;r%p@ 1

carbamoyl chioride and (4-me mopiperazi amoy!

chieride ean hedllustrated byexagiples. r Examplesiefithe hasearethe

above-described organic bases and inorganic bases, of which, for

examplér 5dhisopropyletivsylaminel 4idimethylamigopygidimdlydride,

triethylamineéﬁr\gridine, 2,6-lutidine and sodium, hydride are preferably
u

uSEdRithough tHeve ate nd> SPBific IATIEIONS 16 i Solbént usetfof fife
reactien, 2 selvent whichydoes nat aasily seact with 19, the startingmaterial

is desirable. Examples of the solvent are the above-described inert
salventscafl wiichs Somexampledtetiahydeefaran; dichderometiang,ich a
N,N-dimethylformamide and toluene are preferably used. The amounts of
basebrbisafibatyRify bRiie’d freetyl chloride, propionyl

chloride, benzoyl chloride, and benzoyl bromide.
Examples of the base are the above-described organic
bases and inorganic bases, of which, preferred examples
are, imidazole, 4-dimethylaminopyridine, pyridine and
sodium hydride. As the carboxylic acid, wvarious
carboxylic acids are used, of which, for example,
acetic acid and propionic acid are preferable. As the
condensing agent, dicyclohexylcarbodiimide,
trifluoroacetic anhydride, carbonyldiimidazole, N,N-
diisopropylcarbodiimide and l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide are preferable, for
example. In the Mitsunobu reaction, the hydroxyl group
can be substituted by various carboxylic acids in the
presence of triphenylphosphine and diethyl
azodicarboxylate or diisopropyl azodicarboxylate.
Although there are no specific limitations to the
solvent used for each reaction, a solvent which does
not easily react with the starting material is
desirable. Examples thereof are the above-described

inert solvents, of which, for example, dichloromethane,
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15 isothiocyanate or thiocarbamoyl chloride used for the reaction are 1 to

5 equivalents and 1 to 10 equivalents, respectively, and preferably 1 to 3
equivalents and 2 to 5 equivalents, respectively, to the compound of the
formula (Il1A). The reaction time 20 is 10 minutes to 72 hours, and

preferably 1 to 24 hours. The reaction temperature is -78C w7ayefkxd 2006
temperature, and preferably -10C to 70C3 Further, by converting the

hydroxyl group in the compound of the formula (lIA), in which one or two

25 o ORHOTRIBS arfd ORI KIRNE TS boeh protctédinto-a 11e
thigeatharmoylpxy group. i the sigh Bl e, gompgund of Jng formula (1E)

having a plurality of thiocarbamoy!l groups can be synthesized as well. 27
MARGH 20060k2 Subsgguenths bydemoving the pretactive group(s) of

the hydroxyl group(s) in the step A5, a thiourethane derivative of the

forprolal (1B) cain lve) Sy httesizsdo 8.0 1A method femsrepafing andghering

derivative 0 AO 0 1-kO L . step C3 21f OR O M Q0 O'A----'~-ORsf ,
agent in combination, which are used for the reaction,
are 1 to 10 equivalents and 3 to 20 equivalents in
combination, 1 to 10 equivalents and 3 to 20
equivalents in combination, and 1 to 20 equivalents and
1 to 20 equivalents in combination, respectively, and
preferably 1 to 5 equivalents and 2 to 10 equivalents
in combination, 1 to 5 equivalents and 2 to 10
equivalents in combination, and 1 to 5 equivalents and
1 to 5 equivalents in combination, respectively, to the
compound of the formula (IC). Further, the reaction
can be accelerated by addition of 0.2 to 2 equivalents
of 4-dimethylaminopyridine as required. The reaction
time is 10 minutes to 30 hours, and preferably one to
two hours. The reaction temperature is -78°C to a
reflux temperature, and preferably -10°C to 50°C.

Subsequently, by removing the protective
group for the hydroxyl group of the thus-synthesized
ester derivative by the same reaction procedure as
described for the step A5, a compound of the formula
(ID) can be produced.
In addition, by carrying out the same

esterification reaction as in the step D1 using 6-deoxy

11107D as a starting material, one to three hydroxyl

groups can also be esterified.
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15

OR16f (Uc) step C2 OR79 A10 | ~O/ "~O Rag OR 16g In the formula,

Rae, R16e and R21e independently represent a hydrogen atom or a
protective group, provided that Rae, R16e and R21e do not concurrently
represent a hydrogen atom, and at least one of Rae, R16e 10 and R21e
represents a hydrogen atom; Rif, R16f and R21f independerily represernt 006
a protective group or a C1 to C22 alkyhgroup which may have a

substituent; Rig, R1 6g and R21g independently represent a hydrogen

atom, an alkyl group or a carbamoyl group; and R79 represents an 15

acetyl group or a carbamoyl group. The step Cl is a step of synthesizing a

as in the reaction pro Ed re 27tM?&RCHEQ€§OG 113 correspondlng|
( The number of the prot Rie hydroxyl

protecting a hydroxyl greup corresponding to the (D)

In the formula, R**, R'®* and R?* are the same
as defined above; and R, R, R!®" gng r*"
independently represent a hydrogen atom or a group
represented by the formula R°°CO-, wherein R°° represents
the same group as defined above.

Further, a derivative represented by the
formula (ID’) in which the hydroxyl group at the 7-
position is esterified can be obtained by subjecting
the compound of the formula (IIA) to the step D1 in the
same manner as described above, and then subjecting the
product to the step A5.

E. A method for preparing a phosphate ester

derivative or amidophosphate ester derivative

step D1 step A5

OR3X ORSi

In the formula, R**, R'®* and R?* are the same
as defined above; and Rﬁ, Rﬁy R'®* and R?* independently
represent a hydrogen atom, a group represented by the

formula (R¥0),P0-, (RMRYN),P0-, or (RMRYN) (R™0)P0O-,
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step Al of the method A with various methods for deprotecting a protected
hydroxyl group corresponding to the step A5, a compound in which one of
the substituents at the 3-position and 21-position is a 10 hydroxyl group,
and the other is a protected hydroxyl group can be synthesized. The step
C2 is a step of synthesizing a compound of the formula (IIC).7Thigstap 8006
carried out by alkylating the unprotectexbhydroxyl group(s) in 15 the

compound of the formula (IC), Alkylation can be carried out by treating the
compotnd with anRalky?aRf%wg%;IgeﬁF & theSoriftia Rmak it e %?eéje?%bned

of a bage. Rm represents a C1 to C22 alkyl group which may have a
substituent and includes, for 20 example, methyl group, ethyl group and

benzyl group. Xriepreseptsa leaying grosp. Examples/ehthedeaving
group include a chloro group, bromo group, iodo group and
trifludioriethanesifonyl §roups Bxamples oftheobase arelther) as

above-described organic bases and 25 inorganic bases, of which

preférablddxdifpes dte SobiTmHTR_ fithfur Bisthintéthylsilylyamide,

lithjm diisorpRylamide, Jithium dicyclohexylamide, potassium carbonate,
cesium carbonate and 1,8-bis(N,N 27 MARCH 2006 114

dimethylamino)naphthiatensh Athough therefare atoi spedific dimitatiends ta:t

the solvent used for the reaction, a solvent which does not easily react

witfing phosphoryl halide and a base, for example. As
the phosphoryl halide, various types can be used
herein, and examples thereof include a
dialkoxyphosphoryl chloride, a diphenyloxyphosphoryl
chloride, an alkoxy(N,N-disubstituted amino)phosphoryl
chloride, an allyloxy (N,N-disubstituted
amino)phosphoryl chloride, an alkoxy(N-substituted
amino)phosphoryl chloride and allyloxy (N-substituted
amino)phosphoryl chloride. Examples of the base are
the above-described organic bases and inorganic bases,
of which preferred examples are pyridine, 4-
dimethylaminopyridine, triethylamine,
ethyldiisopropylamine, sodium hydride, n-butyl lithium,
potassium carbonate and sodium carbonate. Although
there are no specific limitations to the solvent used
for each reaction, a solvent which does not easily
react with the starting material is desirable.
Examples thereof are the above-described inert
solvents, of which, for example, dichloromethane,

chloroform, tetrahydrofuran and N,N-dimethylformamide

are preferably used. The reaction time is 10 minutes



the starting material is desirable. Examples thereof 5 are the
above-described inert solvents, of which, for example, diethyl ether,
tetrahydrofuran, dimethoxyethane and toluene are preferably used. The
amounts alkylating agent and the base used for the reaction are 3 to 20
equivalents and 5 to 30 10 equivalents, respectively, and preferalig 8Ho%0 06
equivalents and 5 to 10 equivalents, regpectively, to the compound of the
formula (IC). The reaction time is 10 minutes to 48 hours, and preferably

116 24 hotr&." The FERCITFBRTHRALre i€ T8¢Ad R eifx 1§ 7 amounts
temperglue, AN RISTEIEbl. 106 (0,10C, o Sep.CRis 4 Siep. o e

synthesizing the” compoun e formula (I1IC). In this step, by carrying
outdthetstep A2rstep A3, step AdanthSteptAS aasireguiredza compound
modified by both a carbamoyl 20 group and an alkyl group can be
olstainedk Ferther, bye sargingsut vnlyatne step 7S, aldompotird S

subjected_only to alkylation can be obtained. The step C3 can be_ carried
o DY 65T 8 Peactior corbitiAb JNE S A2 SHai ASYStbi'Ad ©

ang stepAS QRS UAXUIC L% { MAREL) 2006 in.theformulas, R3X,

R16X and R21X are the same as defined above; and R3f', R7f', R1 6f' and

R2dfhpedependently repisent @ hydregem atammopanalkye, and
preferably -10°C to 50°C.

Subsequently, by removing the protective
group for the hydroxyl group in the thus-synthesized
phosphoric ester derivative by a similar reaction
procedure as in the step A5, a compound of the formula
(IE) can be prepared.

In addition, by carrying out the same
phosphoric—-esterification as in the step El using 6-
deoxy 11107D as a starting material, one to four of the
hydroxyl groups can also be phosphoric-esterified.

F. A method for preparing a sulfuric ester

derivative or amidosulfuric ester derivative

step F1 step A5

ORSX

In the formula, R**, R'®® and R?Y™ are the same
as defined above; and Rﬁ, Rﬁ, R'®I and R?Y independently
represent a hydrogen atom or a group represented by the

formula RMRMN—SOf—or RMO—Squ wherein Rm, RY ang rRM



group. 5 Also, an ether derivative represented by the formula (IIC') in

which the hydroxyl group at the 7- position is alkylated can be obtained by
subjecting the compound of the formula (l1A) to the step C2 followed by

the step AS in the same manner as described above. 10 Further, in this
case, a derivative in which a thiocarbamoyl group is introduged yrtade 2006
hydroxyl group at the 7-position, and Bn2alkyl group is introduced into

one or two of the hydroxyl groups at the 3-position and 21-position can be

oBtAHERIBY 5 stibjethiRg #e EsmpBind ¥ thelformiil GIIES to- tHe step

B1,fallowed by the step AS. Further, by using an unsaturated alkylating
agent, aralkylating agent or heteroaralkylating agent that can produce the

desired compounga ottheformulas2Qi (1} insteachef therahovedegcrihed
alkylating agent, a corresponding ether derivative can be produced. D. A
mentsocbfar preparing at ester dedvaivenOlPAORe] Lfpwted B1 (0 TA)'Oas
5 27 MARCH, 2006118 1 the formulas, Rag. R16e and Rle
The sulfuric-esterification is carried out
using sulfuric halide and a base or the like. As the
sulfuric halide, various types can be used. Examples
include alkoxysulfonyl chloride and N,N-disubstituted
10 sulfamoyl chloride. As the base, the above-described
organic bases and inorganic bases, and the like can be
used. For example, pyridine, 4-dimethylaminopyridine,
triethylamine, ethyldiisopropylamine, sodium hydride,
n-butyl lithium, potassium carbonate and sodium
15 carbonate are preferable. Although there are no
specific limitations to the solvent used for each
reaction, a solvent which does not easily react with
the precursor 1is desirable. The above-described inert
solvents can be used. Preferably, for example,
20 dichloromethane, chloroform, tetrahydrofuran and N, N-
dimethylformamide are used. The amounts of the
sulfuric halide and the base used for the reaction are
1 to 10 equivalents and 2 to 20 equivalents,
respectively and preferably 1 to 5 equivalents and 2 to
25 10 equivalents, respectively, to the compound of the
formula (IIA). The reaction time is 10 minutes to 72

hours, and preferably 1 to 24 hours. The reaction

temperature is -78°C to a reflux temperature, and
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independently represent a hydrogen atom or a protective group, provided
that Rae, R16e and R21e do not concurrently represent a hydrogen

atom, and at least 5 one of Rae, R16e and R21e represents a hydrogen
atom; and Rah, R16h and R21h independently represent a hydrogen

atom or a group represented by the formula ROCO-, wherefTREZARCH 2006
represents a hydrogen atom, a C1 to C22 alkyl group which may have a

substituent, an unsaturated C2 to C22 10 alkyl group which may have a
st G4 €6 th’Ci4t8ryt §roup which may have a substituent, a
5-membered t - hetero I i i
substituent, a é%?&é%%ﬂm%%?&d% 9 r?g p%rv%?%h&r%g%/vr?a%% %g%%%ﬁ%%%?or a
SJamempetasktocldmepakered 1l heteroaralkyhgroupushieh mayhkave-a
substituent, provided that Rah, R1 6h and R21h do not concurrently
repredent echyrrogen atsm VElie seepibl ishkesteprof tonvetiagthen
hydroxyl group, which have not been protected, into an 20 ester grou
(LIAG S cBimpOUn aF i oot (10) SYRPRURRATA e Step T

st@ﬁ:}g materjal. The,estedfication reaction is carried out by using an acid
r

anhydride and a base in combination, an acid halide and a base in
combination, carhoxyitiacid g5 and azeongdensingwegerit én eambination

or Mitsunobu reaction, for example. As the acid anhydride, various
cabokiiiciantBrirites ate @ rEREMplestiRcludé B nixedt ahRgdridedeoxy

cqRgspa.for example, acetic acid, 27 MARCH 2008 .. of the
hydroxyl groups can also be sulfuric-esterified.

G. A method for preparing a halogen derivative

step G1 step A5

In the formulas, R, R!®* and R?* are the same
as defined above; and R*, R'™ and R*** independently
represent a hydroxyl group or a halogen atom.

The step Gl is a step of converting a
hydroxyl group into halogen using the compound of the
formula (IA) as a starting material.

This halogenation reaction can be carried out
by treating diethylaminosulfur trifluoride (DAST) or
triphenylphosphine with carbon tetrabromide, bromine,
phosphorus tribromide, iodine or carbon tetrachloride
in the presence of a base, for example. As the base,

common organic bases and inorganic bases, for example,
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117 propionic acid, butyric acid, valeric acid or benzoic acid; a

symmetrical anhydride; a cyclic anhydride such as succinic anhydride,
glutaric anhydride or adipic anhydride. Acetic anhydride, propionic
anhydride, 5 butyric anhydride, benzoic anhydride and the like are
preferable. As the acid halide, for example, various acid chlefidessaod 2006
acid bromides are used, of which a preferred examples are acetyl

chloride, propionyl chloride, benzoyl chloride, and benzoyl bromide. 10

ERampRis ctithe baBE Hre i aboveGESEHEE orgaic' a8€s and
fasiciivas b b el i a el Lo

4-dim aminopyridine, pyridine and sodium hydride. As the cg%oxylic
acigdavariusc sarbexylic aeids axe tisedgof whish <fos example; décagetie
acid and propionic acid are preferable. As the condensing agent,

dityelohekycabotimides trifllaatcetic aghydride; karbsrmddiinsidazale,

N,N- diisopropy|carbadiimide and 1-ethyl-3-% - ,
R R AL OBy B BofthicE i 5 b el 2615, 15+ 5h dRnBBeMhEor

Mitsupehy reaction, theaydrexy grown a0 he substituted Ay, various

carboxylic acids in the presence of triphenylphosphine and diethyl
azadicdarboxylatehamdiisopcopy) mzadieadoxydemAdthaegh there are no
specific limitations to the 25 solvent used for each reaction, a solvent
whithtdoas! abt edsiyYeheawit the Sffidgmateridlds desirable.

Eé%@?ﬁ?f?%?%ﬁéﬁﬁyﬁia %%}gg%¥¥§g is preferable. The
amount of diethylaminosulfur trifluoride (DAST) used
for the reaction is 1 to 5 equivalents, and preferably
1 to 3 equivalents, to the compound of the formula
(IA). The reaction time is 10 minutes to 10 hours.
The reaction temperature is —-78°C to room temperature.

Subsequently, by removing the protective
group for the hydroxyl group(s) in the thus-synthesized
halogen derivative by the step A5, a compound of the
formula (IG) can be synthesized.

H. A method for preparing a sulfonic ester

derivative

step H1 step A5

(A) (H)

In the formulas, R, R!®* and R?* are the same
as defined above; and Rﬂ, RH, R'%! and rR?*M independently

represent a hydrogen atom or a group represented by the



inert solvents, of which, for example, dichloromethane, 27 MARCH 2006

118 chloroform and tetrahydrofuran are preferable. The amounts of the

acid anhydride and the base in combination, the acid halide and the base

in combination and the carboxylic acid and the condensing 5 agent in
combination, which are used for the reaction, are 1 to 10 equivalemsanglo 06
3 to 20 equivalents in combination, 11@ 40 equivalents and 3 to 20
e%uivalents in,combination, and 1 tq .20 equivalents and 1 to 20

e

(AN f coRbinatibit Tedpedtively AR 16 préferalsly 196% a5

e %iﬁlgggs and @ to 10 equivalents in combination, 1 to 5 equivalents

and 2 to 10 equivalents in combination, and 1 to 5 equivalents and 1to 5
equivalents in comabinatign, Hespectively: &y thercampeung; obthedarmedlaa
(IC). Further, the reaction 15 can be accelerated by addition of 0.2 to 2
eduidalents! of 4dimetridainopyridiveraseduirédtThe feactiohatimelia)
10 minutes to 30 hours, and preferably one to two hours. The reaction

> tehipetaflir 1 278C 154 Fehix temperature, and preferably -10C to 50C.
20 Subsequentiy, by remeying the pratectiye ygroup for; the hydroxyl group

of the thus-synthesized ester derivative by the same reaction procedure
as rdesctibed farlthersiap AS] arcomapound-ef the fermulaudby sanbeny 1
produced.

chloride, methanesulfonyl chloride and benzenesulfonyl

chloride, for example, in the presence of a base. As
10 the base, general organic bases and inorganic bases,
for example, diisopropylethylamine,
dimethylaminopyridine, triethylamine, pyridine, 2,6-
lutidine and sodium hydride can be used. Although
there are no specific limitations to the solvent used
15 for the reaction, a solvent which does not easily react
with the starting material is desirable. Examples
include tetrahydrofuran, dichloromethane and N, N-
dimethylformamide. The amounts of the sulfonyl
chloride and the base used for the reaction are 1 to 5
20 equivalents and 2 to 10 equivalents, respectively, and
preferably 1 to 3 equivalents and 2 to 6 equivalents,
respectively, to the compound of the formula (IIA).
The reaction time is 10 minutes to 30 hours. The
reaction temperature is -78°C to a reflux temperature.
25 Subsequently, by removing the protective
group for the hydroxyl group in the thus-synthesized

sulfonate derivative by the step A5, a derivative

represented by the formula (IH), in which the hydroxyl
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25 In addition, by carrying out the same esterification reaction as in the

step Dl using 6-deoxy 11107D as a starting material, one to three

hydroxyl groups can also be esterified. 119 OH OR3h' In the formula,

R3X, R16X and R21X are the same as defined above; and R3h', R7h’,
R16h' and R21h' independently represent a hydrogen atom2or aigmcp 2006
represented by the formula ROCO-, wihegein RCO represents 5 the same
group as defined above. Further, a derivative represented by the formula
(1B IHich fHeShydrBy grop' at theST- goditiorfisteriidd & be

ohtaj . jecting the compound of the formula (11A) to the step DI in
th%%qi?%%r%?ﬁner as described above, and then subjecting the product
to the step AS. £ Asanethodbior preparing-a phosphaterestesaderivative or
amidophosphate ester derivative OH In the formula, R3X, R16X and R21X
areuthé@ane tisoas defined abeves tariel Rai, RYLR16iadeor21i11107D as
independentg@re resent a_hydrogen atom, a group regresented byhe

formuil (RN30) SPEET (RNIRNZN) 2P0 O (RNLRNENIRRIGY PO 99PS
MaRCH 2006,120.21 MARSH2006
I. A method for preparing an amine derivative

step 11 step A5

OR®

In the formulas, R, R!®* and R?* are the same
as defined above; and R™, R™, R'™ and R*™ independently
represent a hydroxyl group or a group of the formula
RYR¥N-, wherein R™ and R'™ represent the same as
defined above.

The step Il is a step of converting a
hydroxyl group directly into amine, or a step of
converting a hydroxyl group into a good leaving group,
then converting the leaving group into azide, and
subsequently converting the azide into amine by
reduction, using the compound of the formula (IIA) as a
starting material.

In the case where the hydroxyl group is
converted into an azide, 1) diphenylphosphoryl azide
(DPPA), diethyl azodicarboxylate and

triphenylphosphine, 2) DPPA and 1, 8-
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wherein RN1, RN2 and RN3 are the same meanings as defined above.
The step El is a step for converting the hydroxy group of the compound of
formula (Il1A) as 5 starting material into phosphoric ester or
amidophosphoric ester. The phosphoric-esterification is carried out using
phosphoryl halide and a base, for example. As the phosphatyl halieq 2006
various types can be used 10 herein, and examples thereof include a

dialkoxyphosphoryl chloride, a diphenyloxyphosphoryl chloride, an
AR ORHRCR SIS Ruted GHRGSHHRSPRGRT chtsidle, an) Bydrogen

%@?&gNgﬁégﬁﬁggug%%&gg?gﬂ% QQQ”%ng@gaﬁﬂenylphosphine,

al

alkoxy(N- 15 amino)phosphoryl chloride an
allyloxyfNzsubstitutechaminoiphosphery chlonides Examples efihe base
are the above-described organic bases and inorganic bases, of which
preferped gxammphashareyridine), 4s eihethyfaidepyridingstriettdamiee, of
20 etha/ldiiso ropylamine, sodium hydride, n-butyl lithjum, potassium

carbBRgfe &d's6diutiEatbongte. AABEGR thefeare’fio 8p&Giic ="
limitations fodhe sglvent, ised sfor sach reagtion; g splyent which.daes naty

easily react with the starting material is desirable. 25 Examples thereof
arertbe laboveedascrbed irelt soientsafwihich, forexample] e,
dichloromethane, chloroform, tetrahydrofuran and

NN-HRfABIHY oA RAmIde Bte preféfaliy DR THOREEHBA Tifhe is 10

Ww%%z%hylamine, pyridine, 2,6-lutidine and sodium

hydride are used. Further, the hydroxyl group can be
also converted into azide by treating with sodium azide
in the presence of the palladium catalyst. Examples of
the palladium catalyst include Pd(PPhs),. Although
there are no specific limitations to the solvent used
for the reaction, a solvent which does not easily react
with the starting material is desirable. Examples
include tetrahydrofuran, dichloromethane, N,N-
dimethylformamide, toluene and benzene. The reaction
time is 10 minutes to 30 hours. The reaction
temperature is -78°C to a reflux temperature.

The reduction of azide into amine can be
carried out by using triphenylphosphine or lithium
aluminum hydride, for example. In addition, the
reduction to amine can also be carried out using a
catalyst such as palladium carbon or a Lindlar catalyst
under hydrogen atmosphere. Although there are no
specific limitations to the solvent used for the

reaction, a solvent which does not easily react with
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27 MARCH 2006 121 to 72 hours, and preferably 1 to 24 hours. The
amounts of the phosphorus halide and the base used for the reaction are

1 to 10 equivalents and 2 to 20 equivalents, respectively, and preferably 1
to 5 5 equivalents and 2 to 10 equivalents, respectively, to the compound

of the formula (l1A). The reaction temperature is -78C to a reflusMARCH 2006
temperature, and preferably -10C to 5@@. Subsequently, by removing the
protective 10 group for the hydroxyl group in the thus-synthesized

phOSpHoTR Esterdetfvative by a Sinfifar tedttibh - procedue as in'tHe'step
A§e%§£ﬂ§}°g°ﬁﬂ5‘9u‘%fatﬁ? f%f%@%%(i'ile%%%?eé’ﬁ%p%@ﬁamo%qd‘“%eby

carrying out the same 15 phosphoric-esterification as in the step El using
6rdeyibhlG7nas asstagingimatesial, onedto fadr.efthe hydroxy-grotps
can also be phosphoric-esterified. F. A method for preparing a sulfuric
estenierivative oi amidds@furic estecderivativer®idIGRFOR31 (11A) 20

In the formula, R3X, R16X and R21X are the same as defined apove; and
R, R7', R16' ahd R Independéntye =i be converted inte’a

good leaving group according to a similar manner as
described for the step Gl (halogenation) or step HI
(sulfonylation). Examples of the good leaving group
include a chloro group, bromo group, iodo group,
methanesulfonyl group and p-toluenesulfonyl group.

Subsequently, by treating this compound in
which the hydroxyl group is converted into a leaving
group with amine in an inert solvent in the presence of
a base, a compound in which the hydroxyl group is
converted into an amino group or an amino group having
a substituent can be synthesized.

Examples of the amine used include
methylamine, ethyl amine, dimethylamine and
diethylamine. As the base, the above-described organic
bases and inorganic bases, and the like can be used.
Preferably, for example, diisopropylethylamine,
dimethylaminopyridine, triethylamine, pyridine, 2,6-
lutidine and sodium hydride are used. Although there
are no specific limitations to the solvent used for the
reaction, a solvent which does not easily react with
the starting material is desirable. The above-
described inert solvents can be used. Preferably, for

example, tetrahydrofuran, dichloromethane and N, N-



10

15

20

represent a hydrogen atom or a group represented by the formula
RNIRN2N-S02_ or RN40-S02-, wherein RN1, RN2 and RN4 27 MARCH
2006 122 independently represent the same group as defined above.
The step Fl is a step for converting the hydroxyl group of the compound
of the formula (l1A) as 5 a starting material into sulfuric ester2 ThEARCH 2006
sulfuric-esterification is carried out usirggpsulfuric halide and a base or the
like. As the_sulfuric halide, various types can be used. Examples include

alkoRysulfohy PeHIGHHS Snd REN-diS bstitdie FoPsiiifatfisyl chitfides As”
:hej]%.("%‘??e the. gboye-geser P,edagfigag!}‘% gé,‘%%%i‘ jd &’?ﬁé Q%B'_C%eg_b%@% :

e can be used. For example, pyridine, 4-dimethylaminopyridine,

triethylamine; ethyldiisepeopptarnne; sodiugrdydrde, Acgutybdithium,
potassium carbonate and sodium 15 carbonate are preferable. Although
thepaaps a6 Ugpsacifiriimitatiorsrielthe sohett used 6 @ach reaction, a
solvent which does not easily react with the precursor is desirable, The

above-described h&R SI0EME cahthe G PrérerablyPor examplé, 20
d'&?@ﬁ%m?glan@hgh@MPwy@t@ng@fg@ntw IEI},N-S - Sﬁ/nthe sized

dimethylformamide are used. The amounts of the sulfuric halide and the
base useditar thre reactiosareh 2 40 10k quyvalentsranta2 tan2Gner as in
equivalents, respectively and preferably 1 to 5 equivalents and 2 to
the step A5, a compound of the formula (II) can be
prepared. In addition, by carrying out the same
amination procedure as in the step Il using 6-deoxy
11107D as a starting material, one or two hydroxyl
groups can also be aminated.

Further, by alkylating, acylating,
carbamoylating or sulfonylating the amino group
respectively in the compound of the formula (II) using
a method well known in the synthetic organic chemistry
or the above-described method, the compound of the
formula (I) can be prepared.

J. A method for preparing a keto compound

(oxidation of a hydroxyl group)

6-deoxy 11107D ()

In the formula, any one of R*® and R’?

represents a hydroxyl group, and the other represents a



25 10 equivalents, respectively, to the compound of the formula (l11A). The
reaction time is 10 minutes to 72 hours, and preferably 1 to 24 hours. The
reaction temperature is -78C to a reflux temperature, and 123 A method

for preparing a halogen derivative preferably -100C to 50C. Subsequently,

by removing the protective group for the hydroxyl group inthé MARCH 2006
thus-synthesized sulfuric ester derivatige by the similar reaction 5 manner

as in the step A5, a compound of the formula (IF%can be synthesized. In
additon 5 carhyifly obit tHe sinfiBr Stlfuric BLtEfication Bs frtHe 8p "

Eyggﬁ'%@(yc&%%%[)a%so%s “Q%T&%e%ahao%&’ EoLihe 10,404,

roxyl groups can also be sulfuric-esterified. G. R3k 27 MARCH 2006

(19 b3 thastormutase B3 Xg k6 and R21xarethe sameé'ds defined? /=
above; and Rik, R1 6k and R21k independently represent a hydroxyl
groeprsTsehalogen arsino Bl T stap, G lislatsiep of bevertmyasents a

hydroxy! group into halogen, using the compound of the formula (I1A) as a,
séﬁ%oﬁl%lfb At OfHis %ﬁlopgenatf%?ldreﬁctioh caRBE Ciitied but By &N

digthylaminosulfys triffugride, (RASTY OFy, R2192 and R2192 are bonded,

represent an oxo group.

The step Jl is a step of synthesizing an oxo-
compound represented by the formula (IIJ) by oxidation
of the hydroxyl group of 6-deoxy 11107D as a starting
material.

The oxidizing agent used in this step is, for
example, manganese dioxide, pyridinium chlorochromate,
pyridinium dichromate, Dess-Martin reagent or reagents
used in Swern oxidation. Although there are no
specific limitations to the solvent used for the
reaction, a solvent which does not easily react with
the starting material is desirable. Examples include
tetrahydrofuran, dichloromethane, chloroform and
toluene. The reaction temperature is -78°C to a reflux
temperature. The reaction time is 10 minutes to 78
hours. Above all, a reaction using Dess-Martin
reagent, manganese dioxide or reagents under Swern
oxidation is preferable, for example. A reaction using
Dess—-Martin reagent is particularly preferable. As the
solvent in the oxidation using Dess-Martin reagent,
dichloromethane and chloroform are particularly

preferable. The amount of the oxidizing agent used
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20 triphenylphosphine with carbon tetrabromide, bromine, phosphorus
tribromide, iodine or carbon tetrachloride in the presence of a base, for
example. As the base, common organic bases and inorganic bases, for
example, 27 MARCH 2006 124 diisopropylethylamine,
dimethylaminopyridine, triethylamine, pyridine, 2,6-lutidine a&w se@ium 2006
hydride can be used. Although there areino specific limitations to the
solvent used for the reaction, a 5 solvent which does not easily react with

theirectirsbf i$ deSirableSERATPIETIhEIudR e BRYdBRFaAY 1 tO 2
dihioromethane and N dimefhyligmmaride, Jn, Rarisylgn dyioringion
sultur ra

reaction using diethylamino trifluoride is pre e. The 10 amount
ofrdigthylaminesulifutatiueride DA EY used for rereastiopdsm 1 to 5
equivalents, and preferably 1 to 3 equivalents, to the compound of the
foruke (B UThe reddtioniae s 20 ntinliesite 130hours U The reactidn
temperature is -78C to room temperature. 15 Subsequently, by removing

the PotectivB g rotip F6F R Ry dr8%y1 GroGp@Yin the'this-synthesized
halogen derivative by the step A$,.2 cempoynd of,the, formula (16),can.be

synthesized. H. A method for preparing a sulfonic ester 20 derivative OH

steptHlined by preliminary derivation by the above-
described method for an urethane derivative,
thiourethane derivative, ester derivative, alkyl
derivative, or the like, instead of 6-deoxy 11107D, a
compound in which the hydroxyl group at the 3-position
or 2l-position of these derivatives is converted into
an oxo moiety can be synthesized. 1In addition, by
oxidizing the hydroxyl group at the 7-position of the
compound represented by the formula (IIA), a 7-0oxo
compound can also be obtained.

Moreover, by combining protection and
deprotection procedures of the above-described steps Al
and A5 with the step JI in various manners, the
hydroxyl groups at the 3-position, the 7-position
and/or the 2l-position can be selectively converted
into an oxo moiety. Further, by conducting urethane
derivation, thiourethane derivation, ester derivation
or alkyl derivation of a compound respectively, of
which the hydroxyl group is preliminarily converted
into an oxo moiety, according to the above-described
method, a compound modified by both the corresponding

modification and the oxo-derivatization can be



OR 3X step A5 OR71 In the formulas, R3X, R16X and R21X are the same
as defined above; and R31, R71, R161 and R211 independently

represent a hydrogen atom or a group represented by the 27 MARCH

2006 125 formula RN5S0O2-, wherein RN5 represents the same as

defined above. The step H1 is a step of sulfonylation of a hydroxglrgraup 006
using the compound of the formula (lIA} 25 as a starting material. The

sulfonylation can be carried out by treating sulfonyl chlorides such as
pISREARESHIfSTYI chfotieeS etRaesulfonyl chloride and benzenesulfonyl

chloride, for example, in the presence of.a hase. As 10 the e, general
organic bases arn;?d #l%rg%g%}a?ses, %or exampﬁéa, dSLlisopropy ethylamine,
dimethylagyropyrigines tdethylamine fyriging, oh6ahutidieans sediumn
hydride can be used. Although there are no specific limitations to the

selvestaiseders for thé eeddtidne asbivien® Whicksddes aotidesilyabante
with the starting material is desirable. Examples include tetrahydrofuran,
dichforsimBRaR A RN Sdifiethy fofmahtidé CTRE amolts 6Fthe®®
sulfonyl, chioride and the base used for the reaction are 1 to 5 20
equivalents and 2 to 10 equivalents, respectively, and

After termination of the reaction, the target

product of each reaction is isolated from a reaction
mixture according to a conventional procedure. For
example, the target product can be obtained by removing
an insoluble matter by filtration and removing the
solvent by evaporation in an appropriate manner, if
insoluble matter is present, or by diluting the
reaction mixture with an organic solvent such as ethyl
acetate, washing the mixture with water, drying the
organic layer with anhydrous magnesium sulfate, and
then evaporation. If required, the target product can
be further purified by a conventional procedure, for
example, column chromatography, thinlayer
chromatography or high performance liquid
chromatography.

The compound of the formula (I) can be
synthesized from the isolated and purified 6-deoxy
11107D and 6-deoxy 11107D compound using a common
organic synthetic procedure. Representative A.
urethane derivatives, B. thiourethane derivatives, C.
ether derivatives, D. ester derivatives, E. phosphoric

ester derivatives or monoamidosulfuric ester
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preferably 1 to 3 equivalents and 2 to 6 equivalents, respectively, to the
compound of the formula (Il1A). The reaction time is 10 minutes to 30

hours. The reaction temperature is -78C to a reflux temperature. 25
Subsequently, by removing the protective group for the hydroxyl group in
the thus-synthesized sulfonate derivative by the step AS, a derivatRe 2006
represented by the formula (IH), in whicsthe hydroxyl 27 MARCH 2006

126 group at the 7}£osmon Is sulfonylated, can be synthesized. In

adifion By ¥&Fing out ?ﬁjelg%écsﬁﬁﬁﬁﬂfaﬁ%%réé’ Mthéstef P using
6-deoxy 11107R:as o 8@%@%%‘?@ Qne fo four pf the, hydroxyl

groups can also be sul onyI |. Amethod for preparing an amine
derdvativetQstep &1 step ASRAER 3 i thecformylast R3m Rk6X and
R21X are the same as defined above; and R3m, R7m, R16m and R21m
indepeéndéntiye 10aepresenk a thydesxyP groupsorca groip ofthédesaulan
RN1RN2N-, wherein RN1 and RN2 represent the same as defined

abd\Ve. THe'Step T 14 Rteh BFCIRRiNG a W1 Grodis d?g&ﬂ,l.moon s

a@ﬁ“%ﬁéaéﬁéBO{A of protecting a hydroxyl group.

Next, in order to prove the usefulness of the
present invention, VEGF transcription inhibitory
action, action of inhibiting proliferation of WiDr
human colon cancer cells, solid cancer proliferation
inhibitory action, body weight reduction (acute
toxicity) and stability in an aqueous solution of
compounds as representatives of the compound of the
formula (I) of the present invention were measured.
[Test Example 1] Construction of a reporter system for
screening a compound inhibiting VEGF transcription

In order to prepare a reporter system in
which transcription from a VEGF promoter is reflected,
a VEGF promoter sequence was cloned and inserted into a
placental alkaline phosphatase (PLAP) wvector to
construct a reporter vector.

In order to obtain a promoter region of human
VEGF, a VEGF genome was cloned from a phage library.
Based on VEGFEF cDNA (GenBank accession number: X62568),
a PCR primer in the sequence described as SEQ ID NO: 1
or SEQ ID NO: 2 was designed to conduct PCR, thereby
obtaining about a fragment of 340 bp. A human genomic

phage library (human genomic library, Clontech) was
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15 converting a hydroxyl group into a good leaving group, 20 then

converting the leaving group into azide, and subsequently converting the
azide into amine by reduction, using the compound of the formula (II1A) as

a starting material. In the case where the hydroxyl group is converted

into an azide, 1) diphenylphosphoryl azide (DPPA), diethyl 27 MARCH 2006
azodicarboxylate and triphenylphosphipe, 2) DPPA and 1,8 27 MARCH
2006 127 diazabicyclo 5,4.0%undeca-7-ene (DBU), 3) hydrogen azide,
diethyt 826dicarboxylate afd thigtEhcEphthe; “4)ASPPA, cPtain

teé@&rleéh%é%ﬂc%%%’%‘g%‘l%&TMA@Q@%' ”g%%'&@%%??'%%% ) gedium

azide In the presence of 5 a base can be used, for example. As the base,
thepabever-deseriped orgagigbases-antinorganic bases;iand the like sar
be used. Preferably, for example, diisopropylethylamine,
diféethylabiiropyriting; Girietmtamires pyddinen2 tlutiflinetand. soditm B d
h%dride are used. Further, the hydroxyl grou%) can be also converted into

a

h
HE b5 6ting it SOGIGT&5Id6 hinG PreSenbe o1 (18 pafadib P”
catpieL Exampies of the atadium.atalysh s BAREDA Allhgyan

there are no specific limitations to the solvent used 15 for the reaction, a
salgentrwhkich-dees mot easityreact avith thecstartingamaterial is, desirabs 0 -
Examples

873, 1996) to construct a VEGF-PLAP vector.

The above-described VEGF-PLAP vector was
introduced into U251 cells cultured in a Dulbecco’s
modified Eagle’s medium containing 10% fetal bovine
serum (DMEM, manufactured by Sigma Co.), and cultured
in the presence of 1 mg/mL G418 (Merck & Co., Inc.) to
establish a G4l8-resistant stable clone (U251/1-8
cells).

As in a report by Minchenko et al. (Cell.
Mol. Biol. Res., 40, 35-39, 1994), U251/1-8 cells were
confirmed to be a reporter system which secretes PLAP
into a culture medium under hypoxic conditions (2% O
incubator), and in which transcription from a VEGF
promoter is reflected. A compound inhibiting VEGFE
production induced by hypoxic stimulation was screened
using this clone.

[Test Example 2] VEGF transcription inhibitory
activity of a 6-deoxy 11107D derivative

In order to eliminate influence of the alkali

phosphatase in the serum, the U251/1-8 cells were

washed with a sufficient amount of PBS (Phosphate
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include tetrahydrofuran, dichloromethane, N,N- dimethylformamide,

toluene and benzene. The reaction time is 10 minutes to 30 hours. The
reaction 20 temperature is -78C to a reflux temperature. The reduction of
azide into amine can be carried out by using triphenylphosphine or lithium
aluminum hydride, for example. In addition, the reduction tocamimerecan 2006
also be carried out using a 25 catalystisuich as palladium carbon or a

Lindlar catalyst under hydrogen atmosphere. Although there are no

spetifehffatonsttothe 'SBiveht ugad forthe trachibn o2 SoVemt which

s iis £th afibn. "2 SOl wich
e e amea Tnlide Toarychohiran: hethyl Shet ard ohanal

The rgaction timelis ‘1@ suinwies 40 3WIhqiks. The reastioantemperatire is
-78C to a reflux temperature. The hydroxyl group can be converted into a
go6d lgawihglgrotbadediding td asimilaanannecas tdesetibed fdrthet
step G1 (halogenation) or step H1 (sulfonylation). Examples of the good
1eb0hG GO0 Nt 4 ARbRS grdtip? bamB BIaus, 1648 group, 10

methanesulfonyl,group and pyioluenesulignyd groyp., Subseayenthyy:- (s

treating this compound in which the hydroxyl group is converted into a

leawing grogy Withoaminel ifhan inericsclventiin dfe preseacevé-described
culture solution containing the test compound at
threefold serial dilutions was added. Subsequently,
the cells were cultured in hypoxic (2% 0,) incubator for
18 hours. To measure the PLAP activity in the culture
supernatant liquid, 10 UL of the culture supernatant
liquid was added to 50 UL of a 0.28 M Na,CO3-NaHCO;
buffer solution (pH 10.0, 8.0 mM MgSO4), and finally 50
LWL of an alkaline phosphatase substrate (Lumistain,
Genome Science Laboratories Co., Ltd.) was added
thereto. After the reaction for one hour,
chemiluminescence was detected using a microplate
reader (PerkinElmer) to measure the PLAP activity as
the alkaline phosphatase activity. The PLAP activity
under normoxic conditions was defined as 0%, the PLAP
activity of the cells when treated under hypoxic
conditions was defined as 100%, and the concentration
for inhibiting 50% of the PLAP activity was defined as
the ICsy value of PLAP. The ICsg values of the 6-deoxy
11107D derivatives shown in examples were determined

(n=2 to 3). The ICsg values of the representative

compounds are shown in Table 1.



10

a base, a compound in which the hydroxyl group is 15 converted into an
amino group or an amino group having a substituent can be synthesized.

Examples of the amine used

include methylamine, ethyl amine,

dimethylamine and diethylamine. As the base, the above-described
organic 20 bases and inorganic bases, and the like can be usedMARCH 2006
Preferably, for example, diisopropylethglamine, dimethylaminopyridine,
triethylamine, pyridine, 2,6- lutidine and sodium hydride are used.

Alfﬁ&}fgl}?t e are no specific limitations to the solvent used for the 25
reaction, a solvent which does not easily react with the starting material is

Aﬂﬂ;v‘f\l"\lr\ Thﬂ ﬁl‘\h\lf\ rlt'\ﬁf\lf;
cormauic, 1T abuve—ucsorn

129 dimethylformamide are

ad inart ealvente can-he - teced DProafarabhlhv
CUuicit osuliveTnos Lalr v ustyu. rmiciciauty,

or exlaég@ect&gggxg@furar, dichidronrethane apnd N 27 MARCE200

used. The ?€activhttime 1§10 Hfihutes to 30

5

nours, and preterably one 1o

hus-synthesized amine der

f

t

the stepofb cancampotnd of
by carrying out the same 10
(}deoxyompound 21**

Compound 22**
Compound 23%*
Compound 29**
Compound 39**
Compound 43%*

Compound 44%*

Compound 55**

two hours. 5 I he reaction temperature IS

178C 168 HAUR Yemperature, and preferably -10¢ 18 50C. Subsequently

Dy renp&iﬂgotggopr%a,ctive group for the hydroxyi giogp_in the _
vative synthesized by a similar manner as in

the formula (1) can ke. prepared. In addition
amination procedure as in the step 11 using
2.0

The compou

strong VEGF transcri

nd of the formula (I) exhibited

ption inhibitory activity.

[Test Example 3] Action of inhibiting proliferation of

WiDr human colon can

cer cells

2 X 10° cells/well of WiDr human colon cancer

cells cultured in a Dulbecco’s modified Eagle’s medium

containing 10% fetal

units/mL) and strept

bovine serum, penicillin (100

omycin (100 png/mL) (DMEM,

manufactured by Sigma Co.) were plated in a 96-well

plate. The cells we
overnight, and 20 UL

solution containing

re cultured in a CO, incubator
of the above-described culture

the test compound at threefold



11107D as a starting material, one or two hydroxyl groups can also be
aminated. Further, by alkylating, acylating, carbamoylating or

sulfonylating the amino group 15 respectively in the compound of the
formula (I) using a method well known in the synthetic organic chemistry
or the above-described method, the compound of the formuta (I sackbe2006
prepared. J. A method for preparing aiketo compound 20 (oxidation of a
hydroxyl group) O ~0 step J1 0 A0 0 R3Jb o0 R3Ja 6-deoxy 11107D In the
forfmbite any one 6 REId and B Teprsents & Hyd F&yFér%u%? and the

ot r t A 006-130 ;hydrogen at r

R 5a. gl i 3 hbinatan i iha carvon om0 which Faia and “2°
R3daawg bended heepresent areexo gouphand anyane-ef R3kJaaad
R21Ja represents a hydroxyl group, and the other represents a 5

hydregen atdvaler R210& aptl RELJRL dgedhdvincomisitation using

living cells was extracted with 100 uL of DMSO to
measure the absorbance (A540/A660), which was used as
an index of the number of living cells.

The concentration for inhibiting 50% of
proliferation of WiDr human colon cancer cells (ICsg
value) of the compound of the formula (I) was
determined (n=2 to 3). The ICsy values of the

representative compounds are shown in Table 2.

(Table 2)
WiDr human colon cancer cell
Test compound proliferation inhibitory activity
(IC50:DM)
Compound 18** 0.5
Compound 19%* 0.3
Compound 20** 0.2
Compound 21** 0.6
Compound 22** 1.1
Compound 23* 3.8
Compound 29** 0.3
Compound 39** 0.5
Compound 43** 0.5
Compound 44* 0.6
Compound 55** 0.6
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with the carbon atom to which R21Ja and R21Ja are bonded, represent

an oxo group. The step J1 is a step of synthesizing an oxo- compound
represented by the formula (11J) by oxidation 10 of the hydroxyl group of
6-deoxy 11107D as a starting material. The oxidizing agent used in this

step is, for example, manganese dioxide, pyridinium chlorochrorreteH 2006
pyridinium dichromate, Dess-Martin raagent or reagents 15 used in

Swern oxidation. Although there are no specific limitations to the solvent

used for the rggéﬁorﬁ‘a@ﬁ%ﬂ \ﬁﬁicﬁ%eg NIt a8ily‘ rdact WithPthesd
Stﬁt%%:ﬁgfﬁr@ '%%ﬁ%{@bé%l@%ar%%lﬁ dncluds Jteranydrofuran.; .,

dich ane, chloroform and 20 toluene. The reaction temperature is
-7186htoa reflux teraperature. The reaction time is 10 minutes to 78

hours. Above all, a reaction using Dess-Martin reagent, manganese
dibXiletorfreagents uhder Swerfl oxidation Brprefdrablel fdridxamplecAion
reaction using 25 Dess-Martin reg{gent 5 particularlf/,preferable. As the

solvent in the oxidatibh tsing DE&SMdHin Fesgeht tithisiafiethdie dhd
chigrpfarm are papticularly pgeﬁfe@pée.gg}%%r@%_nggf theoxjdizing ageqt
used 27 MARCH 2006 13f herein is 1 to 20 equivalents, and preferably 1
toim eglivglemtspto thencompaunsh(6ede@ear1 LHI7DY). #heereaction
temperature is preferably OC to room
subcutaneously implanted into the body of each nude
mouse. When the tumor volume of each mouse reached
about 100 mm3, the mice were classified into groups so
that both groups had an uniform average tumor volume of
the mice. The control group consisted of ten mice, and
the 6-deoxy 11107D derivative—administration group
consisted of five mice. The derivative was
intravenously injected at 0.625 mg/kg/day, 1.25
mg/kg/day, 2.5 mg/kg/day, 5 mg/kg/day, or 10 mg/kg/day
to each mouse of the administration group, and a
vehicle was administered to each mouse of the control
group.

The tumor volumes on the 15th day were
measured to determine the relative tumor weight ratio
(T/C %), based on the tumor weight of each mouse of the
control group as 100%. Each T/C % for the
representative compounds of the formula (I) is shown in
Table 3. The body weights on the day of the start of
administration, 5th day, 8th day, 12th day and 15th (or

16th) day were measured to examine the relative body

weight variations in the case of administering the
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temperature. The reaction time is 30 minutes to 24 5 hours, and preferably
one to eight hours. Further, in the step J1, by using a compound obtained
by preliminary derivation by the above- described method for an urethane
derivative, thiourethane derivative, ester derivative, alkyl 10 derivative, or
the like, instead of 6-deoxy 11107D, a compound in which the hydraxyl 2006
group at the 3-position or 21-positionidf these derivatives is converted

into an oxo moiety can be synthesized. In addition, by oxidizing the

hydox§IBGp at e FPBRtIONGTthE 2 E5 ComPolihG répiedeteti Iy the°r
fopmula, iR, 7o LompoUnd capalse be altagd, Viorggeer, by
combining protection and deprotection procedures of the
apaverfescribed-steps Aband AS wth-the=step J| inwartusananners, the
20 hydroxyl groups at the 3-position, the 7-position and/or the 21-position
carebe seleztiPelyconveadd infram oxomaiesy. Fanthehdy ddreluetny
urethane derivation, thiourethane derivation, ester derivation or alkyl
d&vatidh o esmpaand fespectivély SOF28 whith the Hydroxyl group is
pr@{igm%rilg Fonverted into an oxo moiety, according to the
above-described method, a compound modified by both the
corresponding modification and the oxo-derivatization can be 132 27

MARCH 2006 synthesized, respectively.
WiDr human

Amount colon tumor Minimum

Test o growth relative
administered . N .

compound (mg/kq/day) inhibitory body weight
9/%9 Y activity ratio
T/C(%)

Compound 43 1.25 9 0.83
Compound 55 0.625 11 0.80
The compound of the formula (I) exhibited

action for inhibiting growth of WiDr human colon tumors
even in vivo at a dose not causing a significant
reduction in the body weight.

Stability in an agqueous solution

[Test Example 5]

(I) was dissolved

The compound of the formula
in DMSO at a concentration of 10 to 20 mM, and the
solution was diluted with a pH 7 Britton-Robinson
buffer solution to about 500-fold. This solution was
used as a sample solution, and was incubated at 25°C for
24 hours.

The sample solution before and after the
incubation was analyzed using high-performance liquid

chromatography to obtain a chromatogram. The



10

15

By an appropriate combination of the reactions A to J and the protection

and deprotection procedures of the hydroxyl group as described above,

5 the compound represented by the formula (I) can be synthesized. After
termination of the reaction, the target product of each reaction is isolated
from a reaction mixture according to a conventional procedare. Kerd0 2006
example, the target product can be oltained by removing an insoluble
matter by filtration and removing the solvent by evaporation in an

appropRatemaniér, i hsoRilte niktter $8'present of by difuting ke ©
regctign mixture with an,oragniq, %X%f%gsasd%‘%%?n%%taﬁt om the
washing the mixture with water, drying the organic layer with an ygrous
magarsisntsulfate rard dheneyaporatian. If reguireds the target-prodyct
can be further purified by a conventional procedure, for example, column
chrenizRegraiphy Lthin yep R0cHroataRography of highepedortnance liquid
chromatography. The compound of the formula (I) can be synthesized
frérqﬁaljﬂéefscﬁg[ed and purified 6-deoxy 11107D and 6-deoxy 11107D
compound using a common 25 organic synthetic procedure.

epresentative A-—urethane derivatives, Bthiourethane derivatives, €:

ether defi9afiveso TP @atst derivamveé?@@h%éﬁﬁoﬁ@%%@é?t(féi‘ﬁlat(i%és or
monoamldosgggré%gster 27 MARCH 2006 83.0

Compound 18 95.0

Compound 19 95.5

Compound 20 95.6

Compound 21 94.8

Compound 22 95.4

Compound 39 95.9

Compound 43 95.8

Compound 44 95.4

Compound 55 95.7

While the content of FD895 was decreased to
83% after 24 hours, the remaining percentages of the
compounds 18, 19, 20, 22, 39, 43, 44 and 55 as the
representatives of the compound of the formula (I) were
all 95 to 96%. This data indicates that the 6-deoxy
11107D derivative as the compound of the formula (I)
are stable in aqueous solutions.

As is clear from the above-described
pharmacological test examples, the compound of the

formula (I) of the present invention alters gene
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133 derivatives, F. sulfonic ester derivatives and amidosulfonic ester
derivatives, G. halogen derivatives, H. sulfonate derivatives, . amine
derivatives and J. keto compounds can be produced in 5 the
above-described methods by changing the conditions of the step 1A of
protecting a hydroxyl group. Next, in order to prove the usefalnegsartthe2006
present invention, VEGF transcriptionlighibitory action, action of inhibiting
proliferation of WiDr 10 human colon cancer cells, solid cancer

pIOTRI A GRNibREY dction, bady-Wefght YeGtctin@eale! txicity) and
e ot of .l
i?Qﬂ'Eyl'é&%%%que%se%%%%%%° £omPoYNds as yepresentatives o J!%%be

mpoun e formu the present invention were measured.
[Test Exampie t].Gonstructioniofq eporter systepuior isereeringa solid
compound inhibiting VEGF transcription In order to prepare a reporter
systaman Whithtiarscaptont froara VEGFRPrembeet is refldeidd tar,
VEGF promoter sequence was cloned and inserted into a 20 placental

alRafifie hiGspiztade HLAR) Véctortb” dofistiitt a refoHEF vadtr. In
orlet fo obtaln .piameley regianofdiraan Gk, a MEGE genomeyas

cloned from a phage library. Based on VEGF cDNA (GenBank accession
nemberiX62568), 25aRCRprimerdn the sequencexdesicribedastSEQ ID
NO: 1 or SEQ ID NO: 2 was designed to conduct PCR, thereby obtaining
aB6iitta frEgmehtof34G BPCA Hubfarr§éncmicct inhibiting growth

of WiDr human colon cancer tumors is exhibited at a
dose not causing a significant reduction in the body
weights of the test mice, the compound of the formula
(I) is a compound which is highly safe. Accordingly,
the compound is effective for preventing or treating a
disease for which gene expression control is effective,
a disease for which VEGF production inhibitory action
is effective, and a disease for which angiogenesis
inhibitory action is effective. The "prevention or
treatment" refers to prevention, treatment, or both.
More specifically, the compound of the formula (I) of
the present invention is effective as an antitumor
drug, in particular, an antitumor drug or tumor
metastasis inhibitor against a solid cancer. Examples
of the solid cancer include a pancreatic cancer,
stomach cancer, colon cancer, breast cancer, prostate
cancer, lung cancer, renal cancer, brain tumor, head
and neck cancer, esophagus cancer, skin cancer, hepatic
cancer, uterine cancer, cancer of the uterine cervix,

bladder cancer, thyroid cancer, testicular tumor,



phage library (human genomic library, Clontech) was 27 MARCH 2006

134 screened using this fragment as a probe to obtain pUC18-VEGFA
containing a VEGF5' franking region of about 5.4 kb. This pUC18-VEGFA
was cut with Kpn I/Nhe [ to obtain a VEGF promoter region of about 2.3

kb, and 5 the region was inserted into the multicloning site Kpn AkeH af006
the placental alkaline phosphatase (PLAP) reporter vector (Goto et al.,

Mol. Pharmacol., 49, 860- 873, 1996) to construct a VEGF-PLAP vector.

THe hbbie-testfibed VEGTRPLARNECtorwAS 10 iirdtutéd fitdizs 2 nd

cel ltured. i Ibecco's ifi agle' iu ining 10%
o Bovin. S (OMER A Hagiurec by Soma Cay. aid cutured in
thereresencs of L sagimicw418 (Merek & o, . )docestablishacer,
G418-resistant stable clone (U251/1-8 15 cells). As in a report by
Minchenko @t {CellPMGIEBiot. Res1C40,35-8991994)¢ b 11e8teisd

were confirmed to be a reporter system which secretes PLAP into a

cOtrE el unddthypdRic Bndiths 2% 02 '205RETator Cand i o d
which franscoption. from.a YEGE promotenisdeflected. Agompaund
inhibiting VEGF production induced by hypoxic stimulation was screened
usiagithig clone. [hestdxample 2] MG ke drapscriptiornsinhibitorye 26e ct ive
activity of a 6-deoxy 11107D derivative
as a hemangioma treating agent. Moreover, the compound
is effective as a diabetic retinopathy treating agent,
rheumatoid arthritis treating agent or hemangioma
treating agent based on the VEGF production inhibitory
action. Alternatively, the compound is also effective
as an agent for treating inflammatory diseases
consisting of osteoarthritis, psoriasis, delayed
hypersensitive reaction and atherosclerosis.

When the above-described compound is to be
prepared as an injectable solution, a pH adjuster,
buffering agent, stabilizer, solubilizer, or the like
are added to the active ingredient, as required, to
prepare an injectable solution for subcutaneous,
intramuscular, intra-articular or intravenous
administration.

When the above-described compound is to be
administered as an agent for treating or preventing
various diseases, the compound may be orally
administered as tablets, powder, granules, capsules,

syrup, or the like, or the compound may be parenterally

administered as a spray, a suppository, an injectable



In order to eliminate influence of the alkali phosphatase in the serum, the
U251/1-8 cells were washed with a sufficient amount of PBS (Phosphate

27 MARCH 2006 135 buffered saline) twice, and treated at 65C for 20
minutes to inactivate the alkaline phosphatase in the serum. 4 X 104
cells/180 L per well of the cells diluted in the DMEM culture medinRCH 2006
containing 10% of 5 this serum were plated in a 96-well plate. The cells

were cultured in a 002 incubator (5% 002) at 37C overnight, and 20 L of

tha dtveCdes b ed *Eqtute SottitonCont&ifing the 18& niound at

théei%fx‘?gdfﬁeééarlQﬂgti%%‘ﬁ’%%ni%%%rﬁ#%e%%”{'ﬁ{el%%eé%%"So“ﬁ’ere

cultured in hypoxic (2% 02 ator for "18 hours. To measure the PLAP
activitytiihe eulturegsypearnatany iquids 10 1xefithe culdre-suparaatant
liquid was added to 50 L of a 0.28 M Na2CO3-NaHCO3 buffer solution
(pH-%6.0, BN My S07), taind firdilly 50115 £ 0 analkalineqshdsphatset o

substrate (Lumistain, Genome Science Laboratories Co., Ltd.) was added
thePeto AftBF the ¥ehctidn fororenéurs eREmfiaminkstatds Wastiteded”
using & micreplate, reader (PerkinElmer) to measure the PLAP activity as

20 the alkaline phosphatase activity. The PLAP activity under normoxic

conditions was defined as 096, the RLAR ractivity of thel eellsowhen reated

under hypoxic
ingredients in a conventional method. Specifically,
when an oral solid formulation is to be prepared, a
vehicle and, as required, a binder, disintegrating
agent, lubricant, coloring agent, flavoring or odor-—
masking agent, or the like are added to the active
ingredient, and then the mixture is fabricated into
tablets, coated tablets, granules, powder, capsules, or
the like. These tablets or granules may be
appropriately coated with sugar, gelatin, or other
coatings, naturally.

According to the present invention, the
compound of the formula (I) of the present invention
inhibits VEGF production and angiogenesis, in
particular, by altering gene expression, exhibits an
excellent antitumor effect in a in vivo solid cancer
model, and also has stability in an agqueous solution.
Therefore, the present invention can provide a cancer
treating agent, in particular, a solid cancer treating
agent, cancer metastasis inhibitor, diabetic

retinopathy treating agent, rheumatoid arthritis

treating agent or ecchymoma treating agent, for



conditions was defined as 100%, and the concentration for inhibiting 50%
of the PLAP activity was defined as 25 the IC50 value of PLAP. The IC50
values of the 6-deoxy 11107D derivatives shown in examples were
determined (n=2 to 3). The IC50 values of the representative compounds
are shown in Table 1. 136 (Table 1) 27 MARCH 2006 Test 27 MARCH 2006
compoundVEGF transcription inhibitonyidctivity (IC50 : nM)
Compound18**1.0 Compound19*1.1 Compound20**1.1

CBAPEhE21*++2.0 Compound22**2.5 Compound23*14.7
Cempound29*+1.3 Compound39*+1.3 Compound43*2.3 Compound44*2.4
Compound55**1.1 The compound of the formula (I) exhibited strong

VEGF transcriptipa iphibidenytactivibys T eshExampless] Actionrafdehibiting
proliferation of 5 WiDr human colon cancer cells 2 x 103 cells/well of

WiDF hurhaihacolofreancervedlls aatieedirre DutbectotriodifiedrBagie'sng

medium ,
5 of methods for producing 6-deoxy 11107B (Examples 1 to

4), bioconversion reactions from 6-deoxy 1107B to 6-
deoxy 11107D (Examples 5 to 11), 6-deoxy 11107D
analogues (Examples 12 to 17) and 6-deoxy 11107D
derivatives (Examples 18 to 60), as well as reference
10 examples. However, the present invention should not be
limited to these examples.

The abbreviations used in the chemical
formulas of the examples are shown below.

DEIPS: Diethylisopropylsilyl group
15 EE: 1-Ethoxyethyl group

TES: Triethylsilyl group

[Example 1] Acquisition of a mutant of Mer-11107

In the present invention, Streptomyces sp.
Mer—-11107 (depositary number: FERM BP-7812) was mutated
20 with N-methyl-N’-nitroso-N-nitrosoguanidine in a Tris-—
maleate buffer solution (pH 6.0) (100 ug/mL, 28°C, one
hour), and the strain was smeared on an yeast-malt agar
culture medium to form spores. The resulting spores
were collected, and a part of the spores were diluted
25 and smeared on an yeast-malt agar culture solution to
form colonies. Each cell as sampled from colonies,

inoculated into a 15 mL-volume test tube containing 2



containing 10% fetal bovine serum, penicillin (100 units/mL) and
streptomycin (100 g/mL) (DMEM, 10 manufactured by Sigma Co.) were
plated in a 96-well plate. The cells were cultured in a CO2 incubator
overnight, and 20 L of the above-described culture solution containing the
test compound at threefold 27 MARCH 2006 137 serial dilutansmwasH 2006
added for culturing the cells. After threedays, 50 L of a 3.3 mg/mL MTT
solution was added, and the cells were further cultured for one hour.

THEn %rrﬁafﬁ’?ﬁeﬁé’rja’féﬁﬁy PEGUCHBN (i 8 Tiving Cells Saerradtsd |
with 100 1, of BMSO fa mea Ucrﬁrt?“vm g SrﬂAéélO/cAb%o) yhichwas,

use as an index of the num ero s. The concentration for

inpiiting 20%refcproliferation ef Wiba humm@am ganeeycallsiC50 10
value) of the compound of the formula (I) was determined (n=2 to 3). The
IG50valued obthe sepresentalive conpouhds are showndn Tabie 2.
(Table 2) WiDr human colon cancer cell Test compoun rgrollferatlon

mﬁ%l%?fﬁ&?\nty Ycse M TESmpoundTE=G 8 Cothpourd1gxo3 ek ing
CQH&%&@QZQ Bé}gPHHx%%mgggg)éor two days. Further, 0.5 mL

of the seed culture solution (of which the remainder
was frozen) was inoculated into a 15 mL-volume test
tube containing 2 mL of a production culture medium
(soluble starch: 7%, gluten meal: 0.8%, pharmamedia:
0.8% and calcium carbonate: 0.1%; pH 7.5), and the
cells were cultured on a shaking culture apparatus at
25°C for four days. The culture solution was extracted
with ethyl acetate, and analyzed by TLC (Merck 5715,
acetone:toluene = 1:1, colored with phosphomolybdic
acid) to select the strain A-1543, a strain in which a
spot other than 11107B (Rf: about 0.5) appeared. This
strain was deposited with International Patent Organism
Depositary, National Institute of Advanced Industrial
Science and Technology in Central 6, 1-1-1 Higashi,
Tsukuba-shi, Ibaraki 305-8566, Japan as FERM P-18942 on
July 23, 2002, and was transferred to International
Patent Organism Depositary (IPOD), National Institute
of Advanced Industrial Science and Technology in
Central 6, 1-1-1 Higashi, Tsukuba-shi, Ibaraki 305-
8566, Japan under the international depositary number

FERM BP-8442 on July 28, 2003.
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Compound22**1.1 Compound23*3.8 Compound29**0.3

Compound39**0.5 Compound43**0.5 Compound44*0.6

Compound55**0.6 27 MARCH 2006 138 The compound of the formula (1)
exhibited strong WiDr human colon cancer cell proliferation inhibitory

action. [Test Example 4] Solid cancer growth inhibitory action75NaR0dEI2006
to examine the solid cancer growth irhdlgitory activity of the compound of

the formula (I)_in vivo, WiDr human colon cancer cells were

subctRaRISush impiantedhiftothe oty “of each nude mouse. When the
tumor volume of each mouse reached g@r%bgéjé 100 1'?%3 the mice were

classified into groups so that both groups n uniform average tumor
velumenef] thedmicey Thergondrel gravipreansisied of terrmice; @ndi thes a
6-deoxy 11107D derivative-administration group consisted of five mice.
TRé derilativelwas 15antravendubhsinjected atl0.628 Mg/kyldayt 1255eed

mg/kg/day, 2.5 mg/kg/day, 5 mg/kg/day, or 10 mg/kg/day to each mouse
o RS R FInTETAtOR GhU ST Vool WA ARt relF o Eich Mot

”%Mﬁ%f%g%%QQH”ﬂyg%WPnomoto Co., Inc.): 1%, yeast extract
(manufactured by Oriental Yeast Co., Ltd.): 0.5%,
sodium chloride: 0.25% and calcium carbonate: 0.32%; pH
6.8), and the cells were cultured on a shaking culture
apparatus at 25°C for three days. Further, 0.6 mL of
the seed culture solution was inoculated into a 60 mL
of a production culture medium (soluble starch: 5%,
gluten meal: 1%, pharmamedia: 2% and calcium carbonate:
0.1%; pH 7.5), and the seed mash was cultured on a

shaking culture apparatus at 25°C for five days.

[Example 3] Purification of 6-deoxy 11107B and 6-deoxy
11107BI

The culture solution prepared by the method
of Example 2 (1.2 L) was separated into a filtrate and
cells using a centrifuge. The supernatant liquid was
extracted with ethyl acetate (1.2 L). The cells were
extracted with acetone (500 mL), and the extract was
filtrated to obtain an acetone extract. Acetone of the
acetone extract was removed by distillation under
reduced pressure, and then the distilled product was
extracted with ethyl acetate (1 L). The respective

ethyl acetate layer was washed with water, and dried by
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20 The tumor volumes on the 15th day were measured to determine the
relative tumor weight ratio (T/C %), based on the tumor weight of each
mouse of the control group as 100%. Each T/C % for the representative
compounds of the formula (1) is shown in 25 Table 3. The body weights on
the day of the start of administration, 5th day, 8th day, 12th Zrayraxrtcib5th006
(or 16th) day were measured to examing the relative body weight

variations in the case of administering the 27 MARCH 2006 139

repredSHtatve Bofipbtinds! b4sea ' thehody idighis 6 the Hag of the e
sta of admnjsyation s.1009%.The. muinimun relatiye bodkeight ratios,

are the relative body weight ratios on the day when the body 5
weightssweee lightest are shawnrig; Tables3.c {Tafle 3¢ Wil hewraait ion .
Amountcolon tumorMinimum Testadministeredgrowthrelative
cdmpeund(ntykg/day)irhibiterybody weightadaviegratd TIC (6)1ica gel
Compound 431.2590.83 Compound 550.625110.80 The compound of the
forUIAT(l) GXATBRE SR for IAPETEHG o6k OF Wb Hihtar GIBRC

u%@%ﬁ toluene (50 mL), and eluted with a mixed solution
of toluene with ethyl acetate (3:1; v/v) (300 mL) to
obtain 161 mg of a crude active fraction containing 6-
deoxy 11107B and 34 mg of a crude active fraction
containing 6-deoxy 11107B1. The resulting crude active
fraction containing 6-deoxy 11107B was subjected to
preparative high-performance ligquid chromatography
(HPLC) under the preparative conditions (Al) described
below to obtain a 6-deoxy 11107B fraction eluted.

Then, the solvent was removed by distillation to obtain
118.8 mg of 6-deoxy 11107B. Similarly, the crude
active fraction containing 6-deoxy 11107BI was
fractionated using HPLC under the preparative
conditions (A2) described below, and then the solvent
was removed by distillation to obtain 11.0 mg of 6-

deoxy 11107BI.

Preparative HPLC conditions (Al)

Column: CAPCELL PAK C18 UG120, diameter: 30 mm, length:
250 mm (manufactured by Shiseido Co., Ltd.)

Flow rate: 20 mL/min

Detection: 240 nm

Eluate: Acetonitrile/water (60:40, v/v), isocratic



even in vivo at a dose not causing a significant 10 reduction in the body
weight. [Test Example 5] Stability in an aqueous solution The compound

of the formula (l) was dissolved in DMSO at a concentration of 10 to 20

mM, and the solution was diluted with a pH 7 Britton-Robinson 15 buffer
solution to about 500-fold. This solution was used as a sample sglation,2006
and was incubated at 25C for 24 houtsigrhe sample solution before and
after the incubation was analyzed using gié;h-performance liquid 20

cArbRRREGraphY tHobtaifr a G%‘P&gré The 27 MARCH 2006 140
P%@EHE‘?}Q? ofibe compompd remaiping in ”?%E?é{gt le, solugion after the. . .

incubation was determined from the peak ar e chromatogram. The
ressits tar thearepresentative egmpaurds are shown in-dable 4. 5 (Table
4) Test compoundRemaining percentage (0) FD-89583.0
CBApoundt895.0Cempound1995.5 Compound2095.6 Compound2194.8
Cgmpound2295.§4%0rgg0und3995.9 Compound4395.8

5 etection:

Eluate: Acetonitrile/water (65:35, v/v), isocratic

The retention time of the above-described
compounds when analyzed under the following analytical
HPLC conditions is shown below. Analytical HPLC

10 conditions (a)
Column: CAPCELL PAK C18 SG120, diameter: 4.6 mm,
length: 250 mm (manufactured by Shiseido Co., Ltd.)
Temperature: 40°C
Flow rate: 1 mL/min

15 Detection: 240 nm
Eluate: Acetonitrile/water (60:40, v/v), isocratic
Retention time:
6-deoxy 11107B: 12.0 minutes

6-deoxy 11107BI: 26.4 minutes

20 [Example 4] Physicochemical properties of 6-deoxy
11107B
Physicochemical properties of 6-deoxy 11107B
are shown below. 6-deoxy 11107B was determined to have
a structure represented by the formula (XVI'’).
25 1. Characteristics: Colorless powder

2. Molecular weight: 520, ESI-MS 543 (M+Na)', ESI-MS
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Compound4495.4 Compound5595.7 While the content of FD895 was
decreased to 83% after 24 hours, the remaining percentages of the
compounds 18, 19, 20, 22, 39, 43, 44 and 55 as the representatives of
the compound of the formula (1) were 10 all 95 to 96%. This data indicates
that the 6-deoxy 11107D derivative as the compound of theXormud#) 2006
are stable in aqueous solutions. As isclear from the above-described
pharmacological test examples, the compound of the 15 formula (1) of the
pr%%%rﬁwm%ntion alters gene 27 MARCH 2006 141 expression, and thus

i”E‘i.bitss\ﬁggipf%%“oé‘o {nupacticylar, Theref ie’éﬁ%ES%PP&’é'[‘d is

expecte e used as a tumor treating agent, in particular, a solid
canger dreadingregent icangceametastasis ih)ibiteye bdjaketicetinopathy
treating agent, rheumatoid arthritis treating agent or ecchymoma treating
ag@teFurthermore, as can be seen in the toxicity test in Test Example
4, since the action of inhibiting growth of WiDr human colon_cancer

tufriors S ERRIbRER At A’ d6SE bt CAUSIY a Siyhifitant retudtion in @<
bodyy Wg@%ﬁﬁl&q%mjcgc@g compound of the formula (1) is a

compound which is highly safe. Accordingly, the compound is effective for
preventing oatreéating asdiseasefor which gene expressiamcantialds nm:
effective,
240 (€33500)
6. Infrared absorption spectrum (KBr)cmﬂ: 3449, 2965,
1734, 1456, 1372, 1242, 1170
7.
'H-NMR spectrum (CDs0D, 400MHz) :8 ppm(integration,
multiplicity, coupling constant J(Hz)):0.87(3H, d,
J=7.0Hz), 0.90(3H, d, J=7.0Hz), 0.94(3H, d, J=7.3Hz),
0.97(3H, 4, J=7.0Hz), 1.08(3H, d, J=7.0Hz), 1.17-
1.21(1H, m), 1.24-1.36(2H, m), 1.42-1.52(3H, m), 1.61-
1.66(3H, m), 1.74(3H, 4, J=1.1Hz), 1.89-1.96(1H, m),
2.00(3H, s), 2.41-2.47(1H, m), 2.43(1H, dd, J=5.5,
13.9Hz), 2.51-2.58(1H, m), 2.56(1H, dd, J=3.7, 13.9Hz),
2.65(1H, dd, J=2.2, 8.1Hz), 2.72(1H, dt, J=2.2, 5.9Hz),
3.51(1H, dt, J=4.4, 8.4Hz), 3.75-3.80(1H, m), 4.91(1H,
dd, J=8.8, 10.6Hz), 5.00(1H, d, J=10.6Hz), 5.42(1H, dd,
J=9.2, 15.0Hz), 5.49(1H, dd, J=9.2, 15.0Hz), 5.65(1H,
dd, J=8.4, 15.0Hz), 6.08(1H, d, J=10.6Hz), 6.32(1H, dd,

J=10.6, 15.0Hz)
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15 a disease for which VEGF production inhibitory action is effective, and
a disease for which angiogenesis inhibitory action is effective. The
“prevention or treatment” refers to prevention, treatment, or both. More
specifically, the compound of the formula (I) of 20 the present invention is
effective as an antitumor drug, in particular, an antitumor drag anA&@Br 2006
metastasis inhibitor against a solid canéer. Examples of the solid cancer
include a pancreatic cancer, stomach cancer, colon cancer, breast
cancer, prostate 25 cancer, lung cancer, reng| cancer, brain tumor, head
and neck cancer, esophagus cancer, skin cafjcer, hepatic cancer, uterine
cancer, cancer of the uterine cervix, bladdet cancer, thyroid cancer,
testicular tumor, 27 MARCH 2006 142 villus caRger, osteosarcoma,
soft-tissue sarcomata and ovarian cancer. Thle cdmpound is particularly
preferably used fooaance(rjs such as a coloprCaiceny breast cancer,
prostate cancey, | cadger, head and 5 peck gancer, and ovarian
cancer. Further, the gompound is also gffectfie as an g'f'ltica()@éi‘)drug
against leukemia. In addition, the compound is also effective as a
hemangioma treating agent. Moreover, the compound is effective as a
digbetimratinopathyrtigatingoagent; £ rtheurnatoid adhbritisctreatirg agent
or hemangioma treating agent based on the VEGF production inhibitory
actioh Afternatively, the compound is also effective

Physicochemical properties of 6-deoxy 11107BI
are shown below. 6-deoxy 11107BI was determined to
have a structure represented by the following formula.
1. Molecular weight: 504, ESI-MS 527 (M+Na)’, ESI-MS
503 (M-H) "~
2.

'H-NMR spectrum (CDs0D, 400MHz) :8 ppm(integration,
multiplicity, coupling constant J(Hz)):0.86(3H, d,
J=6.6Hz), 0.92(3H, t, J=7.3Hz), 0.97(3H, d, J=6.6Hz),
0.98(3H, d, J=6.6Hz), 1.01(3H, d, J=7.0Hz), 1.25-
1.35(3H, m), 1.53-1.61(3H, m), 1.72(3H, d, J=0.7Hz),
1.89-1.95(1H, m), 2.00(3H, s), 2.02-2.05(2H, m),
2.10(1H, dd, J=7.0, 14.3Hz), 2.27-2.31(1H, m), 2.43(1H,
dd, J=5.1, 13.S9Hz), 2.50-2.56(1H, m), 2.56(1H, dd,
J=3.3, 13.9Hz), 3.18(1H, dt, J=3.3, 8.8Hz), 3.75-
3.80(1H, m), 4.91(1H, covered with H,;0), 5.00(1H, d,
J=10.6Hz), 5.32(1H, dd, J=7.3, 15.4Hz), 5.38(1H, dd,
J=6.2, 15.4Hz), 5.41(1H, dd, J=9.2, 15.0Hz), 5.49(1H,
ad, J=9.2, 15.4Hz), 5.64(1H, dd, J=7.7, 15.0Hz),

6.06(1H, 4, J=11.0Hz), 6.21(1H, dd, J=9.9, 15.0Hz)
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as an agent for treating inflammatory diseases consisting of osteoarthritis,
psoriasis, delayed 15 hypersensitive reaction and atherosclerosis. When
the above-described compound is to be prepared as an injectable
solution, a pH adjuster, buffering agent, stabilizer, solubilizer, or the like
are added to the active ingredient, as required, to 20 prepare anvnjectalie 06
solution for subcutaneous, intramuscukat, intra-articular or intravenous
administration. When the above-described compound is to be
administered as an agent for treating or preventing 25 various diseases,
the compound may be orally administered as tablets, powder, granules,
capsules, syrup, or the like, or the compourg[nay be parenterally
administered as a spray, a suppository, an injectable 27 MARCH 2006
143 solution, an external use or drops. The dgSeysSignificantly varies
according to the degreeff symptom, the pe of liver disease,
and the like, the dose far the adult is tyRic ahoutl mg to 5100 mg per
day in a single dose or in ¢livided ¢doses of several times. A drug product
is produced using general ingredients in a conventional method.
Specifically, when an oral solid formulation is to be prepared, a 10 vehicle
and, as required, a binder, disintegrating

[Example 6] Acquisition of a strain for converting 6-
deoxy 11107B into 6-deoxy 11107D

A part of a slant culture medium (yeast-malt
agar culture medium) of a strain separated from the
soil was inoculated into a 250 mL-volume conical flask
containing 20 mL of a seed culture medium (soluble

starch: 2.4%, glucose: 0.1%, soybean meal (Esusan meat,

manufactured by Ajinomoto Co., Inc.): 0.5%, beef
extract (manufactured by Diffco Co.): 0.3%, yeast
extract (manufactured by Diffco Co.): 0.5%, tryptone

o\

peptone (manufactured by Diffco Co.): 0.5%, and calcium
carbonate: 0.4%), and the cells were cultured on a
shaking culture apparatus at 28°C for three days to
obtain a seed culture solution. Further, 0.6 mL of the
seed culture solution was inoculated into a 500 mL-
volume conical flask containing 60 mL of a production
culture medium (potato starch: 2%, glucose: 2%, soybean
meal (Esusan meat, manufactured by Ajinomoto Co.,
Inc.): 2%, yeast extract: 0.5%, sodium chloride: 0.25%,

calcium carbonate: 0.32%, copper sulfate: 0.0005%,

manganese chloride: 0.0005% and zinc sulfate: 0.0005%;
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agent, lubricant, coloring agent, flavoring or odor- masking agent, or the

like are added to the active ingredient, and then the mixture is fabricated
into tablets, coated tablets, granules, powder, capsules, or 15 the like.
These tablets or granules may be appropriately coated with sugar,

gelatin, or other coatings, naturally. According to the presernt invex®ion, 2006
the compound of the formula (I) of the present invention 20 inhibits

VEGF production and angiogenesis, in particular, by altering gene

expredsion; eshibitd &R Ent'artumor BFEECin T intvivo blid Bancer
model. and al %Q?ﬁﬁ?&"gg I %ﬂca%ezouﬁo%%‘_“!?% sT.he'TEf%‘Ea%‘%ch of
present invention can provide a cancer 25 treating agent, in particular, a
saligkcancen treating cagenireanser meatastasissnhibips haletico a 15
retinopathy treating agent, rheumatoid arthritis treating agent or
ecéhynrdriadreating agehe forhdd egamplel Exeghpiés 27 MARTHM 2006

The present invention will be described in more detail below with

referencB 16 ek&Mples CsHsistihg 5 BF metHods for prSdUcing &-dEoky
1L1Q/B (examples 4 1g; 4), bigcanyersion reactionsfrom prdeoxy 11078,

to 6- deoxy 11107D (Examples 5 to 11), 6-deoxy 11107D analogues

(Examples 12 toNgyand®-deoxyy11104ADB as a substrate was
prepared as a 5 mg/mL solution in dimethylsulfoxide,
and 0.04 mL each of the solution was added to the
suspension. After the addition, the mixture was shaken
at 28°C for 23 hours to conduct hydroxylation reaction.
After the reaction, an HPLC analysis was conducted to
select two strains in which the peak of 6-deoxy 11107D
appears, strain A-1544 and strain A-1545. These
strains were deposited with International Patent
Organism Depositary, National Institute of Advanced
Industrial Science and Technology in Central 6, 1-1-1
Higashi, Tsukuba-shi, Ibaraki 305-8566, Japan as FERM
P-18943 and FERM P-18944, respectively, on July 23,
2002, and were transferred to International Patent
Organism Depositary (IPOD), National Institute of
Advanced Industrial Science and Technology in Central
6, 1-1-1 Higashi, Tsukuba-shi, Ibaraki 305-8566, Japan
under the international depositary numbers FERM BP-8446

and FERM BP-8447, respectively, on July 30, 2003.

The retention time of the above-described

compounds when analyzed under the following analytical
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derivatives (Examples 18 to 60), as well as reference 10 examples.

However, the present invention should not be limited to these examples.
The abbreviations used in the chemical formulas of the examples are

shown below. 15 DEIPS: Diethylisopropylsilyl group EE: 1-Ethoxyethyl
group TES: Triethylsilyl group [Example 1] Acquisition of a mtambeiCH 2006
Mer-11107 In the present invention, Stsgptomyces sp. Mer-11107
(depositary number: FERM BP-7812) was mutated 20 with

NErRE{hy R SEN. S5 CUURTUINE P4 Trish st BurekRbition
(pé-ggé)z&gglgln& 28C, one hour), and the strain was smeared on an
yeast-malt agar cul)ture medium to form spores. The resulting spores

wetgl cellectedh ranch a, partiof thes sparesoyergidikited: 25 andsmegred on
an yeast-malt agar culture solution to form colonies. Each cell as sampled
frémrepidried,> thatlated iméd acts rrdvéivnfetesetiube containing2 27
MARCH 2006 145 ml, of a seed culture medium (glucose: 2%, soybean
meal'{BEasal feat ‘manufactured by Ajinomoto Co., Inc.): 1%, yeast

extiact (mapufactured by: Qriental Yeast Co., Ltd.): 0.5%, sodium
chloride: 0.25% and calcium 5 carbonate: 0.32%, pH 6.8), and cultured on

aBsbakingieuwture apparatus at 25C for two days. Further, 0.5 mL
Eluate: Acetonitrile/water (50:50, v/v), isocratic
Retention time:

6-deoxy 11107B: 27.2 minutes

6-deoxy 11107D: 8.2 minutes

[Example 7] Culture of A-1544

A part of a slant culture medium (yeast-malt
agar culture medium) of A-1544 was inoculated into a
250 mL-volume conical flask containing 25 mL of a seed
culture medium (potato starch: 2%, glucose: 2%, soybean
meal (Esusan meat, manufactured by Ajinomoto Co.,
Inc.): 2%, yeast extract: 0.5%, sodium chloride: 0.25%,
calcium carbonate: 0.32%, copper sulfate: 0.0005%,
manganese chloride: 0.0005% and zinc sulfate: 0.0005%;
pH 7.4), and the cells were cultured on a shaking
culture apparatus at 28°C for three days to obtain a
seed culture solution. 0.75 mL each of this culture
solution was dispensed to a 2 mL-volume serum tube
(manufactured by Sumitomo Bakelite Co., Ltd.), and the

same amount of 40% glycerol aqueous solution was added

to the solution. The mixture was stirred and then



of the seed culture solution (of which the remainder was frozen) was
inoculated into a 15 mL-volume test tube containing 2 mL of a production
culture medium 10 (soluble starch: 7%, gluten meal: 0.8%, pharmamedia:
0.8% and calcium carbonate: 0.1%; pH 7.5), and the cells were cultured

on a shaking culture apparatus at 25C for four days. The cultureissloior 006
was extracted with ethyl acetate, andianalyzed by TLC (Merck 5715, 15
acetone:toluene = 1:1, colored with phosphomolybdic acid) to select the

stFdifi 421543, a $ftain IAWRICRRE SPot ther tharf TE1678 (RF abouf .57
aphegyeq. g st 'Té’l‘ﬁ%sed%%f%s'ﬁﬁgl"%'é Interpaiopal Fatgnt Qraanism

Depositary, National Institute of Advanced Industrial 20 Science and

Teehnralegy insGentialh: lat<ddHigashi, 2T sukubarshidbaraki 3058566,
Japan as FERM P-18942 on July 23, 2002, and was transferred to
Infdrmationaln Patent @rganisti-Depositarg 1P ODY, INatforiat fhistituté peft at o
Advanced Industrial Science and Technology in 25 Central 6, 1-1-1

HiYa3hf, Tsukiba $hi! i6&3ki 308- 8566 IaPafl tintier tHe iRtdn Aozl

depositany: pumber FERM; BB:8442 on, July 28, 2003,27 MARCH 2006
146 [Example 2] Culture of A-1543 A frozen seed culture of A-1543 in

advancec wasmeélted. -2 mimotthean el svastinaéateskibtol an250

mL-volume conical flask containing 20 mL of a seed 5 culture medium
(ofdcd3eR 206 Soybéary mextRRSasatimeate: 0.0005%, manganese

chloride: 0.0005% and zinc sulfate: 0.0005%; pH 7.4),
and the cells were cultured on a shaking culture
apparatus at 28°C for two days to obtain a seed culture
solution. Further, 0.25 mL of the seed culture
solution was inoculated into a 250 mL-volume conical
flask containing 25 mL of a production culture medium
(potato starch: 2%, glucose: 2%, soybean meal (S-San
meat, manufactured by Ajinomoto Co., Inc.): 2%, yeast
extract: 0.5%, sodium chloride: 0.25%, calcium
carbonate: 0.32%, copper sulfate: 0.0005%, manganese
chloride: 0.0005% and zinc sulfate: 0.0005%; pH 7.4),
and the cells were cultured on a shaking culture

apparatus at 25°C for four days.

[Example 8] Production of 6-deoxy 11107D by
bioconversion reaction

Fach of the strain A-1544 culture solutions
obtained by the method of Example 7 (30 conical flasks
with a volume of 25 mL/250 mL each) was centrifuged at

3,000 rpm for 10 minutes to harvest the cells. The
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manufactured by Ajinomoto Co., Inc.): 1%, yeast extract (manufactured

by Oriental Yeast Co., Ltd.): 0.5%, sodium chloride: 0.25% and calcium
carbonate: 0.32%; pH 6.8), and the cells were cultured on a shaking

culture 10 apparatus at 25C for three days. Further, 0.6 mL of the seed
culture solution was inoculated into a 60 mL of a productioroculius&CH 2006
medium (soluble starch: 5%, gluten meal: 1%, pharmamedia: 2% and
calcium carbonate: 0.1%; pH 7.5), and the seed mash was cultured on a

1§%Héﬁin§%ﬁﬁu@§ﬁﬁﬁgﬁ% at250 frkive iy s> fE i pe 3} Pifigation
mb%’??%i‘y %%gl@ And '36%&36}%10%%'x1he gultire solutiongpr gpgrsedalby

the method of Example 2 (1.2 L) was separated into afiltrate and 20 cells
using accentdfuges The sppestatany ligurbwag /extracted witbrethyl

acetate (1.2 L). The cells were extracted with acetone (500 mL), and the
estiatt Was! filtdated tclebtaiman Geéforielexarset. Adetohe of theltatetoriea s

extract was removed by distillation under 25 reducedgres,sure, and then

the &t prodGctinES Exiracted with eyl WdGtats (1 L. Ofhe fdbpective
ethyl.acgtate, Jayer,wag washed ywish water, anddried by 27 MARGH, 2006

147 dehydration with anhydrous sodium sulfate. Then, these layers were

concentratad togetherameer seduceds peesstine ta-ehtatn 531 mgphef a

crude active fraction. This crude active fraction was subjected to silica gel
reaction product was centrifuged at 5,000 rpm for 20

minutes to separate the product into a filtrate and
cells. The supernatant liquid was extracted with ethyl
acetate (750 mL) . The cells were extracted with
acetone (500 mL), and the extract was filtrated to
obtain an acetone extract. Acetone of the acetone
extract was removed by distillation under reduced
pressure, and then the distilled product was extracted
with ethyl acetate (750 mL). The respective ethyl
acetate layer was washed with water, and dried by
dehydration with anhydrous sodium sulfate. Then, these
layers were concentrated together under reduced
pressure to obtain 365 mg of a crude active fraction.
This crude active fraction was subjected to silica gel
column chromatography (Kiesel gel 60, 35 g), washed
with toluene (70 mL), and then eluted with a mixed
solution of toluene with acetone (4:1; v/v) (500 mL) and
a mixed solution of toluene with acetone (2:1; v/v) (300
mL) to obtain 139 mg of a crude active fraction
containing 6-deoxy 11107D and 6-deoxy 11107BP, 78 mg of

a crude active fraction containing 6-deoxy 11107AV and
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5 column chromatography (Kiesel gel 60, 25 g), washed with toluene (50
mL), and eluted with a mixed solution of toluene with ethyl acetate (3:1,;
v/Vv)(300 mL) to obtain 161 mg of a crude active fraction containing 6-

deoxy 11107B and 34 mg of a crude active fraction 10 containing 6-deoxy
11107B1. The resulting crude active fraction containing 6-deoxyARTG7B 006
was subjected to preparative high-petfeemance liquid chromatography
(HPLC) under the preparative conditions (Al) described below to obtain a

6-?1%0%29 195 07BFattiBn Bttt d 1% Theh 1 e Wwwwe%ow
distlfation tophtain  118.8 1 gooi9-%%#.107%§»i@£gﬁ>@tt'ﬂ%§r ijglge

active fraction containing 6-deoxy 11107BIl was fractionated using C
urderithe preparative coneitionsi(Ae) degeribed below;andthem thesoxy
solvent 20 was removed by distillation to obtain 11.0 mg of 6- deoxy

11107BI1BPresetativd BPE Ccorditimme iy €biinen ICAPCE: I fRAR IS

UG120, diameter: 30 mm, length: 250 mm (manufactured by Shiseido
COLTHd Y 28 BN AT ZOHRE/miRT Detection®240 Af Bike 2t 1ve

Acelonitrilelwater £60:40.4v), jspcratic. 27, MARCE2006,148 Preparative

HPLC conditions (A2) Column: CAPCELL PAK C18 UG120, diameter: 30

min, lengths 256cmen (rmanufactised by Shiseide C:aldtlilon eluted.
Then, the solvent was removed by distillation to obtain
6-deoxy 11107D (67.0 mg) and 6-deoxy 11107BP (8.1 mg).
Similarly, the crude active fraction containing 6-deoxy
11107AV and the crude active fraction containing 6-
deoxy 11107D 20-OH and 6-deoxy 11107F were fractionated
using HPLC under the preparative conditions (Al)
described above and the preparative conditions (B2)
described below, respectively. Then, the solvents were
removed by distillation to obtain 6-deoxy 11107AV (9.3

mg), 6-deoxy 11107D 20-0OH (19.9 mg), and 6-deoxy 11107F

(22.1 mg) .

[Example 9] Culture of strain A-1545

A part of a slant culture medium (yeast-malt
agar culture medium) of A-1545 was inoculated into a
250 mL-volume conical flask containing 25 mL of a seed
culture medium (potato starch: 2%, glucose: 2%, soybean
meal (Esusan meat, manufactured by Ajinomoto Co.,

[

Inc.): 2%, yeast extract: 0.5%, sodium chloride: 0.25%,

calcium carbonate: 0.32%, copper sulfate: 0.0005%,

manganese chloride: 0.0005% and zinc sulfate: 0.0005%;
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Flow rate: 20 mL/min 5 Detection: 240 nm Eluate: Acetonitrile/water
(65:35, v/v), isocratic The retention time of the above-described
compounds when analyzed under the following analytical HPLC
conditions is shown below. Analytical HPLC 10 conditions (a) Column:
CAPCELL PAK C18 SG120, diameter: 4.6 mm, length: 2502MNMMARCH 2006
(manufactured by Shiseido Co., Ltd.) Tlemperature: 40C Flow rate: 1
mL/min 15 Detection: 240 nm Eluate: Acetonitrile/water (60:40, v/v),

isBErafic ‘ReteéHtion titfe: G2 4e6xy £ T F0 7811226 Thinbies® 65d6txy"d
111978/, 264 g%@%goé@%@p&e ﬁ)l?h}{%ig%%heégggl Rroperiies;of

6-deoxy 11107B Physicochemical properties of 6-deoxy 11107B are
shewa belowt 16-deexy 1E1Q4B was determined o have ta stuetule ure
represented by the formula (XVI "). 25 1. Characteristics: Colorless
pewdert2.aviolezalat Waights 40 LESEMS BA3(IMHNE), ESIUNMStI9e27

MARCH 2006 519 (M-H) 3. Solubility: soluble in dimethy! sulfoxide,
OV RARE SAGHENGT and acllone ooy Sohdtig iy© -+ Ltd-), and the

same amount of 40% glycerol aqueous solution was added
to the solution. The mixture was stirred and then
frozen at -70°C to prepare frozen seed culture. This
frozen seed culture was melted, and 0.25 mL of the
culture was inoculated into a 250 mL-volume conical
flask containing 25 mL of a seed culture medium (potato
starch: 2%, glucose: 2%, soybean meal (Esusan meat,
manufactured by Ajinomoto Co., Inc.): 2%, yeast
extract: 0.5%, sodium chloride: 0.25%, calcium
carbonate: 0.32%, copper sulfate: 0.0005%, manganese
chloride: 0.0005% and zinc sulfate: 0.0005%; pH 7.4),
and the cells were cultured on a shaking culture
apparatus at 28°C for two days to obtain a seed culture
solution. Further, 0.25 mL of the seed culture
solution was inoculated into a 250 mL-volume conical
flask containing 25 mL of a production culture medium
(potato starch: 2%, glucose: 2%, soybean meal (Esusan
meat, manufactured by Ajinomoto Co., Inc.): 2%, yeast
extract: 0.5%, sodium chloride: 0.25%, calcium
carbonate: 0.32%, copper sulfate: 0.0005%, manganese
chloride: 0.0005% and zinc sulfate: 0.0005%; pH 7.4),
and the cells were cultured on a shaking culture

apparatus at 25°C for four days.
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water 5 4. Color reaction: Positive for iodine, sulfuric acid, and
phosphomolybdic acid 5. Ultraviolet spectrum (methanol, maximum value)
nm: 240 (e33500) 6. Infrared absorption spectrum (KBr)cm 1: 3449,
2965, 10 1734, 1456, 1372, 1242, 1170 7. 1H-NMR spectrum (CD30D,
400MHz):8 ppm(integration, multiplicity, coupling constant J¢Hz)RRH3B0 06
d, J=7.0Hz), 0.90(3H, d, J=7.0Hz), QL94(3H, d, J=7.3Hz), 15 0.97(3H, d,
J=7.0Hz), 1.08(3H, d, J=7.0Hz), 1.17- 1.21(1H, m), 1.24-1.36(2H, m),

1. 455PED( HY 1.6F-P86@E P . PA@ROHY 321 45, PB9-1.96(1H,

m),: 2.00(3H, 8k 2.41-2,47(1H, m), 2.43(1H, dd, J=5.5, 13.9Hz),
2.51-2.58(1H, m), 2.56(1H, dd, J=3.7, 13.9Hz), 20 2.65(1H, dd, J=2.2,

8.1Hz), 2.72(1H,thJaZ 2 B OHZ) r 3i51(AH] dty =44, 18:4Hd2s 01ut ions
3.75-3.80(1H, m), 4.91(1H, dd, J=8.8, 10.6Hz), 5.00(1H, d, J=10.6Hz),
SARtEANdd! B¥0.2he5I08A) 08l A0FL HxdiiIEe. 2, 1640H 2R Bi85(1HT ldusk s
J=8.4 15.OH€Z:)}—’P6.O8(%’1H’ d J:1?.6Hz), 6.32(1H, dd, 25 J=10.6, 15.0Hz)
155 5% MARCHS606 DH (XU [Rtridle 5] Bhystothemital propities t

of6-6l56xy-Sh 1@ 48! Rhysigechenucal properfies of Grdexy 1110781, o
cells was suspended in 25 mL of a 50 mM phosphate
buffer solution (pH 6.0). Next, 6-deoxy 11107B as a
substrate was prepared as a 50 mg/mL solution in
dimethylsulfoxide, and 0.25 mL each of the solution was
added to the suspension. After the addition, the
mixture was shaken at 28°C for 22 hours to conduct
hydroxylation reaction. After the reaction, the
reaction product was centrifuged at 5,000 rpm for 20
minutes to separate the product into a filtrate and
cells. The supernatant liquid was extracted with ethyl
acetate (1 L). The cells were extracted with acetone
(500 mL), and the extract was filtrated to obtain an
acetone extract. Acetone of the acetone extract was
removed by distillation under reduced pressure, and
then the distilled product was extracted with ethyl
acetate (1 L). The respective ethyl acetate layer was
washed with water, and dried by dehydration with
anhydrous sodium sulfate. Then, these layers were
concentrated together under reduced pressure to obtain
537 mg of a crude active fraction. This crude active
fraction was subjected to silica gel column

chromatography (Kiesel gel 60, 50 g), washed with



10

15

20

25

are shown below. 6-deoxy 11107BI was determined to 5 have a structure
represented by the following formula. 1. Molecular weight: 504, ESI-MS
527(M+Na)+, ESI-MS 503(M-H) 2. 1H-NMR spectrum (CD30D,

400MHz):8 ppm(integration, 10 multiplicity, coupling constant
J(Hz)):0.86(3H, d, J=6.6Hz), 0.92(3H, t, J=7.3Hz), 0.97(3H,xl] J=68HZz)2006
0.98(3H, d, J=6.6Hz), 1.01(3H, d, J=710BIz), 1.25- 1.35(3H, m),
1.53-1.61(3H, m), 1.72(3H, d, J=0.7Hz), 1.89-1.95(1H, m), 2.00(3H, s), .
202128502H, ), 1512.10¢01! dd} 92790, 14esH#! Do 2 8ied, mglution

2481, ddpd=o 1, 13 9H2) 2,202 56(1H, ), ?e%@ﬂlmgf?réﬁa&mix d

13.9Hz), 3.18(1H, dt, J=3.3, 8.8Hz), 3.75- 3.80(1H, m), 4.91(1H, covere
with H2Q) §.00{1Ho du J7d 0oHZ), 8 32( B edd,2)=17; 33154 Kgh ®.38(1LHs o
dd, 20 J=6.2, 15.4Hz), 5.41(1H, dd, J=9.2, 15.0Hz), 5.49(1H, dd, J=9.2,
1914H2}5.64E Fnadd; §=7. KL 15BHAC 16.06(1H; 3 U0, Ozt 8120y , 6 -
dd, J=9.9, 15.0Hz) 151 OH 27 MARCH 2006 [Example 6] Acquisition of a

Str&RFr donveHing'89dédxy #1 f078%intd Biedky 111070 A pattor a
slapteulture med u@e@Q_?Stlmf‘B@g@r cuigre pedium), of 3 s§aM 17 oy

separated from the 5 soil was inoculated into a 250 mL-volume conical

flastd contadring 201mb tb alseedculture preditmdsokiblener) .  The
resulting crude active fraction containing 6-deoxy
11107D was subjected to preparative high-performance
liquid chromatography (HPLC) under the preparative
conditions (Bl) described below to obtain a 6-deoxy
11107D fraction eluted. Then, the solvent was removed
by distillation to obtain 6-deoxy 11107D (67.2 mg).
Similarly, the crude active fraction containing 6-deoxy
11107AV and the crude active fraction containing 6-
deoxy 11107D 20-0OH, 6-deoxy 11107D 17-OH and 6-deoxy
11107D 17-0OH (17-position epimer) were fractionated
using HPLC under the preparative conditions (Al)
described above and the preparative conditions (B2)
described below, respectively. Then, the solvents were
removed by distillation to obtain 6-deoxy 11107AV (5.7
mg), 6-deoxy 11107D 20-OH (9.0 mg), 6-deoxy 11107D 17-
OH (5.9 mg), and 6-deoxy 11107D 17-0OH (1l7-position
epimer) (6.4 mg) .
Preparative HPLC conditions (B1)
Column: CAPCELL PAK C18 UG120, diameter: 30 mm, length:

250 mm (manufactured by Shiseido Co., Ltd.)

Flow rate: 20 mL/min
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starch: 2.4%, glucose: 0.1%, soybean meal (Esusan meat, manufactured
by Ajinomoto Co., Inc.):0.5%,beef extract(manufactured by Diffco
Co0.):0.3%,yeast 10extract(manufactured by Diffco Co.):0.5%,tryptone
peptone(manufactured by Diffco Co.):0.5%,and calcium carbonate: 0.4%),

and the cells were cultured on a shaking culture apparatus at/28@#aH 2006

three days to obtain a seed culture salation. Further, 0.6 mL of the 15
seed culture solution was inoculated into a 500 mL- volume conical flask
cOiamiig-68 mL28faBroduction culture medium (potato starch: 2%,

gclggggecz Yonsoyhean, meal (Esusan megt, ganyfaciired by Ajinomoto

, Inc.); 2%, yeast extract: 0.5%, sodium chforide: 0.25%, 20 calcium
carbonate: 0.32%, copper sulfate: 0.0005%, manganese chloride:
0.0005% and zinc sulfate: 0.0005%; 27 MARCH 2006 152 pH 7.4), and
thercsatis wedre ciIltdRed- o @nshialkirg eultBre) apparatus at 28C for four
days. 2 mL each of_the resulting culture solution was dispensed to a 15

mESVoiime testiubk “and Eefitrifugéttat’s,000 THmTor 5 five Mifutes oI

harygstthe Gells, Fae calls wers, suspended ing mL pfg 5p mM
phosphate buffer solution (pH 6.0). Next, 6-deoxy 11107B as a substrate

WBAS oprepated: ag a Snmgfmh solution in dimethylsulfoxide, and 0.04 mL
each of the solution was added to the 10 suspension. After the addition,
theshk@ireqas SHakeH" at 28C for 23 hours to conduct hydroxylation

r ion. L . .
&gte: Acetonitrile/water (35:65, v/v), isocratic

The retention time of the above-described
compounds when analyzed under the following analytical
HPLC conditions is shown below. Analytical HPLC
conditions (c¢)

Column: CAPCELL PAK C18 SG120, diameter: 4.6 mm,
length: 250 mm (manufactured by Shiseido Co., Ltd.)
Temperature: 40°C

Flow rate: 1 mL/min

Detection: 240 nm

Eluate: Acetonitrile/water (45:55, v/v), isocratic
Retention time:

6-deoxy 11107D: 12.5 minutes

Analogue 1 (6-deoxy 11107BP): 11.4 minutes
Analogue 2 (6-deoxy 11107D 20-0OH): 7.3 minutes
Analogue 3 (6-deoxy 11107F): 4.6 minutes

Analogue 4 (6-deoxy 11107D 17-0H): 7.8 minutes
Analogue 5 (6-deoxy 11107D 17-0H): 8.3 minutes

Analogue 6 (6-deoxy 11107AV): 17.8 minutes



After the reaction, an HPLC analysis was conducted to select two strains
in which the peak of 6-deoxy 11107D appears, strain A-1544 and strain
A-1545. These 15 strains were deposited with International Patent
Organism Depositary, National Institute of Advanced Industrial Science
and Technology in Central 6, 1-1-1 Higashi, Tsukuba-shi, llaralkiARCH 2006
305-8566, Japan as FERM P-18943 aad FERM P-18944, respectively, on
July 23, 20 2002, and were transferred to International Patent Organism
éé@l%ﬁﬁlﬂd ) NAt6Taf RisHfite of ladrielingdstial Scighcs 4nd
%%qw%gy in Central 6, 1-1-1 Higashi, Tsukuba-shi, Ibaraki 305-8566,
Japan under the international depositary numbers FERM BP-8446 25 and
FERM BP-844nespedivebm 08alLly30,:2003. dhegetentigadinge of therp
above-described compounds when analyzed under the following analytical
2AMARCHEV2006:15% -HPECEomditioht ldié showm Islo@r Analkyticalo have
HPLC condltlonsﬁg1 ) Column: CAPCELL PAK C18 SGlZO dlameter 4.6

it fengiiT: P50 miP pRaRtactined by Shisdas e, 11d)'s
Tempeyature: 40C Flows rate:.1 i dmin; Detpelion; 240 am Fluajes 1y

Acetonitrile/water (50:50, Vv/v), isocratic Retention time: 10 6 deoxy

15B0/@1-29).2 minutes
2 .'H-NMR spectrum (CDs0D, 400MHz) :8 ppm(integration,
multiplicity, coupling constant J(Hz)):0.87(3H, d,
J=7.0Hz), 0.90(3H, d, J=7.0Hz), 0.94(3H, t, J=7.3Hz),
0.97(3H, d, J=6.6Hz), 1.21-1.26(1H, m), 1.29-1.37(3H,
m), 1.34(3H, s), 1.44-1.52(2H, m), 1.60-1.64(1H, m),
1.65(1H, dd, J=6.2, 13.9Hz), 1.77(3H, 4, J=1.1Hz),
1.86(1H, dd, J=5.4, 13.9Hz), 1.89-1.94(1H, m), 2.00(3H,
s), 2.43(1H, dd, J=5.5, 13.9Hz), 2.50-2.60(1H, m),
2.56(1H, dd, J=3.3, 13.9Hz), 2.66(1H, dd, J=2.2,
7.7Hz), 2.89(1lH, dt, J=2.2, 6.2Hz), 3.52(1H, dt, J=4.8,
8.4Hz), 3.75-3.80(1H, m), 4.90(1H, covered with H,0),
5.01(1H, 4, J=10.6Hz), 5.42(1H, dd, J=9.2, 15.0Hz),
5.50(1H, 4dd, J=9.2, 15.0Hz), 5.86(1H, d, J=15.0Hz),

6.13(1H, 4, J=10.6Hz), 6.52(1H, dd, J=11.0, 15.0Hz)
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6-deoxy 11107D: 8.2 minutes [Example 7] Culture of A-1544 A part of a
slant culture medium (yeast-malt agar culture medium) of A-1544 was
inoculated into a 15 250 mL-volume conical flask containing 25 mL of a
seed culture medium (potato starch: 2%, glucose: 2%, soybean meal
(Esusan meat, manufactured by Ajinomoto Co., Inc.): 2%, yeasverart2006
0.5%, sodium chloride: 0.25%, calciutearbonate: 0.32%, copper sulfate:
0.0005%, 20 manganese chloride: 0.0005% and zinc sulfate: 0.0005%;

pH 7.4), and the cells were cultured on a shaking culture apparatus at

28C for three days to obtain a seed culty,llbosolution. 0.75 mL each of this
culture solution was dispensed to a 2 mL-vglume serum tube 25

4L ERcat 79\% to prepare
frozen seed culture. This frozem seed'culture was mel&ed The 0.25 mL of
the culture was inoculated into a 250 mL-volume conical flask containing
25 mL of a seed culture medium (potato 5 starch: 2%, glucose: 2%,
soybean meal (Esusan meat, manufactured by Ajinomoto Co., Inc.): 2%,
yeastaextiact:12.5%, Soditin chlosidec 8 2584 gadeitine cadfonate: 1h32%, 1
copper sulfate: 0.0005%, manganese chloride: 0.0005% and zinc sulfate:

0.000896pH 714} 0 7BF)

Physicochemical properties of an analogue 1
are shown below. The analogue 1 was determined to have
a structure represented by the following formula.

1. Molecular weight: 550, ESI-MS 573 (M+Na)’, ESI-MS
549 (M-H)

2 .'H-NMR spectrum (CDs0D, 400MHz) :8 ppm(integration,
multiplicity, coupling constant J(Hz)):0.86(3H, d,
J=7.0Hz), 0.97(3H, d, J=6.6Hz), 1.01(3H, t, J=7.0Hz),
1.25(3H, s), 1.29-1.35(2H, m), 1.34(3H, s), 1.58-
1.65(2H, m), 1.68¢(1H, dd, J=6.2, 13.9Hz), 1.77(3H, d,
J=1.1Hz), 1.86(1H, dd, J=5.5, 13.9Hz), 1.88-1.93(1H
m), 2.00(3H, s), 2.42(1H, dd, J=5.1, 14.3Hz), 2.52-
2.58(1H, m), 2.56(1H, dd, J=3.3, 14.3Hz), 2.61-2.76(2H
m), 3.00(1H, 4, J=2.2Hz), 3.17(1H, dt, J=2.2, 5.9Hz),
3.75-3.80(1H, m), 4.91(1H, dd, J=9.2, 10.3Hz), 5.01(1lH
d, J=10.6Hz), 5.42(1H, dd, J=9.2, 15.0Hz), 5.50(1lH, dd,
J=9.2, 15.0Hz), 5.87(1H, d, J=15.4Hz), 6.14(1H, d,

J=11.0Hz), 6.53(1H, dd, J=11.0, 15.4Hz)



10 and the cells were cultured on a shaking culture apparatus at 28C for
two days to obtain a seed culture solution. Further, 0.25 mL of the seed
culture solution was inoculated into a 250 mL-volume conical flask
containing 25 mL of a production culture medium 15 (potato starch: 2%,
glucose: 2%, soybean meal (S-San meat, manufactured by 2Ajinorrata 2006
Co., Inc.): 2%, yeast extract: 0.5%, sadism chloride: 0.25%, calcium
carbonate: 0.32%, copper sulfate: 0.0005%, manganese chloride:
0.0005% and zinc sulfate: 0.0005%; pH 7.4),20 and the cells were
cultured on a shaking culture apparatus at/zﬁ%‘ for four days. [Example 8]
Production of 6-deoxy 11107D by bioconversign reaction Each of the
strain A-1544 culture solutions 25 obtained ljy tHe method of Example 7
(30 conical flasks with a volugne of 25 mL ach) was centrifuged
at 3,000 rpm for 10~xi g 27 MARCH 2006
155 cells were suspendd}jdn 25 fal of al50 mM phosphate buffer
solution (pH 6.0). Next, 6-deoxy 11107B as a substrate was prepared as
a 50 mg/mL solution in dimethylsulfoxide, and 0.25 mL each of the
solution was 5 added to the suspension. After the addition, the mixture
was shaker at 28C foh22 hourshtardarwluch hydeaadatiornoreastian.oAfter 2

the reaction, the reaction product was centrifuged at 5,000 rpm for 20
(6—-deoxy 11107D 20-0OH)

Physicochemical properties of an analogue 2
are shown below. The analogue 2 was determined to have
a structure represented by the following formula.

1. Molecular weight: 552, ESI-MS 575 (M+Na)’, ESI-MS
551 (M-H) "~

2 .'H-NMR spectrum (CDs0D, 400MHz) :8 ppm(integration,
multiplicity, coupling constant J(Hz)):0.87(3H, d,
J=7.0Hz), 0.97(3H, d, J=7.0Hz), 1.01(3H, t, J=7.3Hz),
1.04(3H, s), 1.25-1.35(3H, m), 1.35(3H, s), 1.55-
1.65(2H, m), 1.69(1H, dd, J=5.9, 13.9Hz), 1.72-1.77(1lH,
m), 1.77(3H, s), 1.86(1H, dd, J=5.9, 13.9Hz), 1.88-
1.95(1H, m), 2.00(3H, s), 2.43(dd, J=5.4, 13.9Hz),
2.50-2.60(1H, m), 2.56(1H, dd, J=3.3, 13.9Hz), 2.90(1lH,
d, J=2.2Hz), 3.10(1H, dt, J=2.2, 5.9Hz), 3.30(1lH, dd,
J=2.0, 10.7Hz), 3.75-3.81(1H, m), 4.71(1H, dd, J=9.2,
10.3Hz), 5.01(1H, d, J=10.6Hz), 5.42(1H, dd, J=8.8,
15.0Hz), 5.50(1H, dd, J=8.9, 15.0Hz), 5.87(1lH, d,
J=15.4Hz), 6.13(1H, 4, J=11.0Hz), 6.52(1H, dd, J=11.0,

15.4Hz)



minutes to separate the product into a filtrate and 10 cells. The

supernatant liquid was extracted with ethyl acetate (750 mL). The cells

were extracted with acetone (500 mL), and the extract was filtrated to

obtain an acetone extract. Acetone of the acetone extract was removed

by distillation under reduced 15 pressure, and then the distilted pradoet 2006
was extracted with ethyl acetate (7501@L). The respective ethyl acetate
layer was washed with water, and dried by dehydration with anhydrous
sodium sulfate. Then, these layers were concentrated together under
reduced 20 pressure to obtain 365 mg of a crude active fraction. This

crude active fraction was subjected to silicajgel column chromatography
(Kiesel gel 60, 35 g), washed with toluene” (7@ mL), and then eluted with a
mixed solution of toluene with acetone (4:1; 00 mL) and 25 a mixed
solution of toluene Wlth acetone (2:1; v/
crude active fraction gontaiing 6- -deoxy 111 37D Jand 6- -deoxy 11107BP,
78 mg of a crude acfiveffractiorjicoritainfing ®-deoxy"11107AV and 27
MARCH 2006 156 78 mg 'of a criide active fraction containing 6-deoxy
11107D 20-OH and 6-deoxy 11107F. The resulting crude active fraction
containing 6-deoxy 11107D and 6-deoxy 11107BP was subjected to

preparative high-performance 5 liquid chromatography (HPLC) under the
prEparatives coiditioR$ (B dsdesibed beldw wobtair & 6:dearp L ogue 3

(6-deoxy 11107F)

Physicochemical properties of an analogue 3
are shown below. The analogue 3 was determined to have
a structure represented by the following formula.

1. Molecular weight: 494, ESI-MS 517 (M+Na)’, ESI-MS
493 (M-H)

2 .'H-NMR spectrum (CDs0D, 400MHz) :8 ppm(integration,
multiplicity, coupling constant J(Hz)):0.90(6H, d,
J=7.0Hz), 0.94(3H, t, J=7.3Hz), 1.07(3H, d, J=6.6Hz),
1.21-1.26(2H, m), 1.27-1.30(1H, m), 1.34(3H, s), 1.43-
1.54(2H, m), 1.57-1.68(3H, m), 1.78(3H, s), 1.87(1lH

dad, J=5.1, 13.9Hz), 2.42(1H, dd, J=5.5, 14.3Hz), 2.52-
2.58(1H, m), 2.57(1H, dd, J=3.3, 14.3Hz), 2.67(1H, dd,
J=2.2, 8.1Hz), 2.89(1H, dt, J=2.2, 5.9Hz), 3.52(1lH, dt,
J=4.8, 9.2Hz), 3.57(1H, dd, J=9.5, 9.9Hz), 3.73-
3.79(1H, m), 5.02(1H, 4, J=10.6Hz), 5.31(1H, dd, J=9.5,
15.0Hz), 5.47(1H, dd, J=9.2, 15.0Hz), 5.86(1H, d,
J=15.0Hz), 6.12(1H, 4, J=11.0Hz), 6.53(1H, dd, J=11.0,

15.0Hz)



11107D fraction and 6-deoxy 11107BP fraction eluted. Then, the solvent
was removed by distillation to obtain 6-deoxy 11107D (67.0 mg) and
6-deoxy 11107BP (8.1 mg). 10 Similarly, the crude active fraction
containing 6-deoxy 11107AV and the crude active fraction containing 6-
deoxy 11107D 20-OH and 6-deoxy 11107F were fractionate@d7usingCH 2006
HPLC under the preparative conditionsq#Il) described above and the
preparative conditions (B2) 15 described below, respectively. Then, the
solvents were removed by distillation to obtain 6-deoxy 11107AV (9.3
mg), 6-deoxy 11107D 20-OH (19.9 mg), and 6-deoxy 11107F (22.1 mg).
[Example 9] Culture of strain A-1545 20 A part slant culture medium
(yeast-malt agar culture medium) of A-1545 yrioculated into a 250
mL-volume conical flasgrgontaining 25 mb culture medium
(potato starch: 2%, gludose«2%, sqgybean meal (Edusan meat,
manufactured by Ajinomdto Co., nc.T 2%9yeast &Xtact: 0.5%, sodium
chloride: 0.25%, calcium carbonate: 0.32%, copper sulfate: 0.0005%,
manganese chloride: 0.0005% and zinc sulfate: 0.0005%; 27 MARCH
2006 157 pH 7.4), and the cells were cultured on a shaking culture
apparatus at 28C for three days to obtain a seed culture solution. 0.75 mL
each of this culture solution was dispensed to a 2 mL-volume serum tube
5 [FrantiRaktured by SimftdrroBaRelite EoontaIran¢thet analogue 4

(6-deoxy 11107D 17-0H)

Physicochemical properties of an analogue 4
are shown below. The analogue 4 was determined to have
a structure represented by the following formula.

1. Molecular weight: 552, ESI-MS 575 (M+Na)’, ESI-MS
551 (M-H) "~

2 .'H-NMR spectrum (CDs0D, 400MHz) :8 ppm(integration,
multiplicity, coupling constant J(Hz)):0.87(3H, d,
J=6.2Hz), 0.88(3H, d, J=7.0Hz), 0.94(3H, t, J=7.3Hz),
0.97(3H, d, J=7.0Hz), 1.25-1.25(3H, m), 1.32(3H, s),
1.44-1.55(2H, m), 1.57-1.67(2H, m), 1.77(3H, s), 1.88-
1.95(1H, m), 2.00(3H, s), 2.43(1H, dd, J=5.5, 13.9Hz),
2.57(1H, dd, J=3.3, 13.9Hz), 2.51-2.61(1H, m), 2.84(1lH,
ad, J=2.2, 7.7Hz), 2.92(1H, dd, J=2.2, 6.6Hz), 3.12(1H,
d, J=6.6Hz), 3.54(1H, dt, J=4.8, 7.7Hz), 3.74-3.81(1H,
m), 4.91(1H, dd, J=9.1, 10.3Hz), 5.01(1H, d, J=10.6Hz),
5.42(1H, dd, J=9.1, 14.7Hz), 5.50(1H, dd, J=8.8,
14.7Hz), 5.92(1H, d, J=15.0Hz), 6.14(1H, d, J=11.0Hz),

6.58(1H, dd, J=11.0, 15.0Hz)



10

15

20

same amount of 40% glycerol aqueous solution was added to the
solution. The mixture was stirred and then frozen at -70C to prepare
frozen seed culture. This frozen seed culture was melted, and 0.25 mL of
the 10 culture was inoculated into a 250 mL-volume conical flask
containing 25 mL of a seed culture medium (potato starch: 2%, ighrose2006
2%, soybean meal (Esusan meat, maradactured by Ajinomoto Co., Inc.):
2%, yeast extract: 0.5%, sodium chloride: 0.25%, calcium 15 carbonate:
0.32%, copper sulfate: 0.0005%, manganese chloride: 0.0005% and zinc
sulfate: 0.0005%; pH 7.4), and the cells were cultured on a shaking
culture apparatus at 28C for two days to obfain a seed culture solution.
Further, 0.25 mL of the seed culture 20 solttich was inoculated into a 250
mL-volume conical flask containing 25 mL oduction culture medium
(potato starch: 2%, glugose: 2%, soybe susan meat,
manufactured by Ajinoinot . InG.). 2% xtract: 0.5%, sodium
chloride: 0.25%, calcium|25 Carhbnate: .32%, coppér sulfate: 0.0005%,
manganese chloride: 0.0005% and zinc sulfate: 0.0005%; pH 7.4), and
the cells were cultured on a shaking culture apparatus at 25C for four
days. 27 MARCH 2006 158 [Example 10] Production of 6-deoxy 11107D

by bioconversion reaction Each of the strain A-1545 culture solutions
[Example 16] Physicochemical properties of analogue 5

(6-deoxy 11107D 17-0H)

Physicochemical properties of an analogue 5
are shown below. The analogue 5 was determined to have
a structure represented by the following formula. This
compound 1s a stereoisomer of the hydroxyl group at the
17-position of the analogue 4.

1. Molecular weight: 552, ESI-MS 575 (M+Na)’, ESI-MS
551 (M-H) "~

2 .'H-NMR spectrum (CDs0D, 400MHz) :8 ppm(integration,
multiplicity, coupling constant J(Hz)):0.87(3H, d,
J=6.6Hz), 0.89(3H, d, J=7.0Hz), 0.94(3H, t, J=7.3Hz),
0.97(3H, 4, J=7.0Hz), 1.20-1.40(3H, m), 1.34(3H, s),
1.43-1.67(4H, m), 1.77(3H, s), 1.87-1.96(1H, m),
2.00(3H, s), 2.43(1H, dd, J=5.1, 13.9Hz), 2.57(1H, dd,
J=3.3, 13.9Hz), 2.54-2.55(1H, m), 2.93-2.96(2H, m),
3.44(1H, d, J=3.3Hz), 3.52(1H, dt, J=4.4, 8.4Hz), 3.74-
3.81(1H, m), 4.91(1H, covered with H;0), 5.01(1H, d,
J=10.6Hz), 5.42(1H, dd, J=8.8, 15.0Hz), 5.50(1H, dd,
J=9.2, 15.0Hz), 5.93(1H, d, J=15.4Hz), 6.13(1H, d,

J=11.0Hz), 6.59(1H, dd, J=11.0, 15.9Hz)



10

15

20

obtained by the method of Example 9 (40 conical flasks 5 with a volume
of 25 mL/250 mL each) was centrifuged at 3,000 rpm for 10 minutes to
harvest the cells. The cells was suspended in 25 mL of a 50 mM
phosphate buffer solution (pH 6.0). Next, 6-deoxy 11107B as a substrate
was prepared as a 50 mg/mL solution in 10 dimethylsulfoxideyamd ®c2b 2006
mL each of the solution was added ta #ie suspension. After the addition,
the mixture was shaken at 28C for 22 hours to conduct hydroxylation
reaction. After the reaction, the reaction product was centrifuged at 5,000
rpm for 20 15 minutes to separate the product into a filtrate and cells. The
supernatant liquid was extracted with ethyl/gx‘@tate (1 L). The cells were
as filtrated to obtain an
acetone extract. Acetone of the acetone extiact was 20 removed by
distillation under redu istilled product was
extracted with ethy . | acetate layer was
washed with water, and dried by @ehydration with anhydrous sodium
sulfate. Then, these layers were 25 concentrated together under reduced
pressure to obtain 537 mg of a crude active fraction. This crude active
fraction was subjected to silica gel column chromatography (Kiesel gel

60, 50 g), washed with 27 MARCH 2006 159 toluene (100 mL), and then
el¥etPRA @ rikkd Sotiorcochemical properties of analogue 6

(6-deoxy 11107AV)

Physicochemical properties of an analogue 6
are shown below. The analogue 6 was determined to have
a structure represented by the following formula.

1. Molecular weight: 534, ESI-MS 557 (M+Na)’, ESI-MS
533 (M-H)

2 .'H-NMR spectrum (CDs0D, 400MHz) :8 ppm(integration,
multiplicity, coupling constant J(Hz)):0.87(3H, d,
J=6.6Hz), 0.97(3H, d, J=7.7Hz), 0.98(3H, t, J=7.3Hz),
1.07(3H, d, J=7.0Hz), 1.28-1.32(2H, m), 1.33(3H, s),
1.58-1.64(2H, m), 1.63(1H, dd, J=6.6, 14.3Hz), 1.77(3H,
d, J=1.1Hz), 1.88-1.94(1H, m), 1.89(1H, dd, J=5.1,
14.3Hz), 2.28-2.35(1H, m), 2.42(1H, dd, J=5.5, 14.3Hz),
2.52-2.63(4H, m), 2.75(1H, dd, J=2.2, 8.4Hz), 2.91(1H,
dt, J=2.2, 6.6Hz), 3.75-3.80(1H, m), 4.91(1lH, dd,
J=8.8, 10.3Hz), 5.01(1H, 4, J=10.6Hz), 5.42(1H, dd,
J=8.8, 15.0Hz), 5.50(1H, dd, J=9.2, 15.0Hz), 5.86(1lH,
d, J=15.4Hz), 6.13(1H, d, J=11.0Hz), 6.52(1lH, dd,

J=11.0, 15.4Hz)



of toluene with acetone (4:1; v/v)(600 mL) and a mixed solution of toluene
with acetone (2:1; v/v)(600 mL) to obtain 112 mg of a crude active
fraction containing 6 5 deoxy 11107D and 47 mg of a crude active fraction
containing 6-deoxy 11107D 20-OH, 6-deoxy 11107D 17-OH and 6-deoxy
11107D 17-OH (17-position epimer). The resulting crude activerpatian 2006
containing 6-deoxy 11107D was subjeéted to preparative
high-performance 10 liquid chromatography (HPLC) under the preparative
conditions (B1) described below to obtain deoxy 11107D fraction
eluted. Then, the solvent was removed by djstillation to obtain 6-deoxy
11107D (67.2 mg). Similarly, the crude act action containing 6-deoxy
15 11107AV and the ¢rude gctive fractiory ing 6- deoxy 11107D
20-OH, 6-deoxy 1 S OMHane6geoxy 1 TAD 17-OH (17-position
epimer) were fractionated usinPHPLC ‘'under the preparative conditions
(Al) described above and the preparative conditions (B2) 20 described
below, respectively. Then, the solvents were removed by distillation to
ohtain,Gzdeoxy d1107AY (pof MYy -deoxy, LELOID; 20014 £9.0 mg),
6-deoxy 11107D 17- OH (5.9 mg), and é-deoxy 11107D 17-O

(14 -pasitian epinzar)(teth mg)e2h Preparative idN1G;, tonditiens, (B)1 -
Column: CAPCELL PAK C18 UG120, diameter: 30 mm, length: 250 mm
(nianragtered by Shiseido €o.ae) Hewtae? 20 mEmif1eoten—11-

olide (compound 18)

(Example 18-1 step)
(1) (8E, 12E,14E) -7-acetoxy-3,16,21-tris (1-
ethoxyethoxy)-6,10,12,16,20-pentamethyl-18,19-

epoxytricosa-8,12,14-trien-11-olide

OEE

(8E, 12E, 14E) -7-acetoxy-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-
trien-11-olide (6-deoxy 11107D) (129 mg, 240 umol) was

dissolved in methylene chloride (2 mL). Ethyl vinyl
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Detection: 240 nm 27 MARCH 2006 Eluate: Acetonitrile/water (40:60, v/v),
isocratic Preparative HPLC conditions (B2) Column: CAPCELL PAK C18
UG120, diameter: 30 mm, length: 5 250 mm (manufactured by Shiseido

Co., Ltd.) Flow rate: 20 mL/min Detection: 240 nm Eluate:

Acetonitrile/water (35:65, v/v), isocratic The retention time obtheMARCH 2006
above-described 10 compounds wher afalyzed under the following

an%yttfifcal HPLC conditions is shown below. Analytical HPLC conditions
(& EBHIMALCAPEELL PAK T8 SG I didhatet™4 8 mAi, length: 250

mm, (mapufactured by Shyseidg %‘2%:, Ltg). 25&%‘5‘.99%%%%88@0\% the

rate: 1 mL/min Detection: 240 nm Eluate: Acetonitrile 45:55, viv),
ispetatic 1 Betentiendinae:a20 e-sieaxy ddde¥Bt 426, mindes Analaguietli on
(6-deoxy 11107BP): 11.4 minutes Analogue 2 (6-deoxy 11107D 20-OH):
7 Biminutes watalegue 3 €6-drbxy 12 107ZMy 4.6 mirgtesuARalogue4- S

(6-deoxy 11107D 17-OH): 7.8 minutes 25 Analogue 5 (6-deoxy 11107D
17-0H)’ 8.3 MiriteS AR |688e%l(%?&§o%<waﬂdg7%w? 7. hinutéd 371

N@gggéggoﬁ30 mL), and the organic layer was washed with
purified water (10 mL) and brine (10 mL). The
resulting organic layer was dried over anhydrous sodium
sulfate, and then filtered. The filtrate was
concentrated under reduced pressure to obtain the title
compound as a crude product (188 mg).

ESI-MS m/z 775 (M+Na) .

(Example 18-2 step)
(2) (8E,12E,14E)-3,16,21-tris(l-ethoxyethoxy)-7-
hydroxy-6,10,12,16, 20-pentamethyl-18, 19-epoxytricosa-

8,12,14-trien-11-o0lide

(8E,12E,14E) -7-acetoxy-3,16,21-tris (1-
ethoxyethoxy)-6,10,12,16,20-pentamethyl-18,19-
epoxytricosa-8,12,14-trien-11-o0lide (186 mg) as the
crude product was dissolved in methanol (2 mL).
Potassium carbonate (75.0 mg, 543 Mmol) was added to

the reaction mixture, and the reaction mixture was
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161 [Example 11] Physicochemical properties of 6-deoxy 11107D
Physicochemical properties of 6-deoxy 11107D are shown below.

6-deoxy 11107D was determined to have 5 a structure represented by

the formula (XVII'). 1. Molecular weight: 536, ESI MS 559(M+Na)+,

ESI-MS 535(M-H) 2."H-NMR spectrum (CD30D, 400MHz):&7 MARCH 2006
ppm(integration, multiplicity, couplingicanstant J(Hz)):0.87(3H, d, 10
J=7.0Hz), 0.90(3H, d, J=7.0Hz), 0.94(3H, t, J=7.3Hz), 0.97(3H, d,
J56.6HZ% AL 211756 HE 7P E 295187 (314 nhRISA(B91S) 1.445 8 52(2H,
b SO0 ) ORI A JEO2IAIHDL TG Ol 1)
1.86(1H, dd, J=5.4, 13.9Hz), 1.89-1.94(1H, m), 2.00(3H, 15 s), 2.43(1H,
deh1)=5.2.n13.9HZ),2:-502i60(1 Hy 8Y), waS6(kik Eled Jw3:8n 18:9H7), (10
2.66(1H, dd, J=2.2, 7.7Hz), 2.89(1H, dt, J=2.2, 6.2HZz), 3.52(1H, dt, J=4.8,
8Hy7) t3 75<3.80(k m); 4290(TH] evveredanitiH26), SVEI(1Rdydrous
J=10.6Hz), 5.42(1H, dd, J=9.2, 15.0Hz), 20 5.50(1H, dd, J=9.2, 15.0Hz),

5 BB(1H 0, 15 6R), T 6 15tFE Yo A P8 Zf 8821k aa, JEF1.0,
15.0Hz) 162 27 MARCH 2008 [Example-12);Rhysicochemical Rroperties
of analogue 1 (6-deoxy 11107BP) Physicochemical properties of an
arnalogue fogreashown helovk Theldralogua 1anas detetmireuitodagve

hexane:ethyl acetate = 3:1 -> 2:1) to obtain the title
compound (131 mg, 185 pmol, 78.6%, 2 steps) as a
colorless oil.

ESI-MS m/z 733 (M+Na) ™.

(Example 18-3 step)
(3) (8E,12E,14E)-3,16,21-tris(l-ethoxyethoxy) -

6,10,12,16,20-pentamethyl-7-(4-nitrophenoxy) carboxy-

18,19-epoxytricosa—-8,12,14-trien-11-olide

ha ¢!
O 0O

»=0

(8E,12E,14E)-3,16,21-tris(l-ethoxyethoxy)-7-
hydroxy-6,10,12,16, 20-pentamethyl-18, 19-epoxytricosa-
8,12,14-trien-11-o0lide (129 mg, 182 pPmol) was dissolved
in methylene chloride (1 mL). Triethylamine (127 uL,
911 Mmol) and 4-dimethylaminopyridine (67.0 mg, 548

Umol) were added to the reaction mixture, and the
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5 a structure represented by the following formula. 1. Molecular weight:

550, ESI-MS 573(M+Na)+, ESI-MS 549(M-H) 2."H-NMR spectrum

(CD30D, 400MHz):8 ppm(integration, multiplicity, coupling constant
J(Hz)):0.86(3H, d, 10 J=7.0Hz), 0.97(3H, d, J=6.6Hz), 1.01(3H, t,

J=7.0Hz), 1.25(3H, s), 1.29-1.35(2H, m), 1.34(3H, s), 1.58-21168(@k;HMR 006
1.68(1H, dd, J=6.2, 13.9Hz), 1.77(3H1d,1J=1.1Hz), 1.86(1H, dd, J=5.5,
13.9Hz), 1.88-1.93(1H, m), 2.00(3H, s), 2.42(1H, dd, J=5.1, 14.3Hz), 2.52
15 23BB(1AT ) B B6TEH "dd, 21313 T4 13AY), oS 2 S FERAT arﬁ}%%%(f(‘iﬂ, 30

dl36,2H2), 3-%7(&'5'(19%95%%?-255)3&-ZQ&%%?%%HTMO %(%15%99’

J=9.2, 10.3Hz), 5.01(1H, d, J=10.6Hz), 5.42(1H, dd, J=9.2, 15.0Hz

5.60(tHrdd, 339.2uh5.0H2) 1584 (HY. & nl=181Ak2); 8l 4(1Hmd,) 202 s
J=11.0Hz), 6.53(1H, dd, J=11.0, 15.4Hz) 163 0 OH 27 MARCH 2006

[Bddqsie dBPPHySicotirerhitabpiopertidscof anaicyre2a(Bidédys 11107D
20-OH) Physicaochemical properties of an analogue 2 5 are shown below.

ThE Analogle™ HhE tetdiffinéd t& hade M stractlire fapredéntdd by the

following formula. 4, Malecular, weight:, 592, ESIMS prbMaNa)t  ESEMR,

551(M-H) 2."H-NMR spectrum (CD30D, 400MHz):8 ppm(integration,
acetate (30 mL), and the organic layer was washed with
a saturated aqueous solution of sodium
hydrogencarbonate (10 mL) and purified water (10 mL)
twice, and with brine (10 mL). The resulting organic
layer was dried over anhydrous sodium sulfate, filtered
and concentrated. The resulting concentrate was
purified by silica gel column chromatography (Merck
Silica gel 60, 63 to 200 pum; hexane:ethyl acetate = 5:1
-> 4:1) to obtain the title compound (137 mg, 156 umol,

85.8%) as a colorless oil.

ESI-MS m/z 898 (M+Na) ".

(Example 18-4 step)

(4) (8E,12E,14E)-3,16,21-tris-(l-ethoxyethoxy) -
6,10,12,16,20-pentamethyl-7-((4-methylpiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-

olide



5

10

15

multiplicity, coupling constant J(Hz)):0.87(3H, d, J=7.0Hz), 0.97(3H, d,
J=7.0Hz), 1.01(3H, t, J=7.3Hz), 1.04(3H, s), 1.25-1.35(3H, m), 1.35(3H,
s), 1.55- 1.65(2H, m), 1.69(1H, dd, J=5.9, 13.9Hz), 1.72-1.77(1H, m),
1.77(3H, s), 1.86(1H, dd, J=5.9, 13.9Hz), 1.88- 1.95(1H, m), 2.00(3H, s),
2.43(dd, J=5.4, 13.9Hz), 2.50-2.60(1H, m), 2.56(1H, dd, J=3.3, 13©t42)2006
2.90(1H, d, J=2.2Hz), 3.10(1H, dt, J=272 5.9Hz), 3.30(1H, dd, J=2.0,
10.7Hz), 3.75-3.81(1H, m), 4.71(1H, dd, J=9.2, 10.3Hz), 5.01(1H, d,
J=10.6Hz), 5.42(1H, dd, J=8.8, 15.0Hz), 5.50(1H, dd, J=8.9, 15.0Hz),
5.87(1H, d, J=15.4Hz), 6.13(1H, d, lel.OI—éz), 6.52(1H, dd, J=11.0,
15.4Hz) 164 0 AO OH 27 MARCH 2006 [Example 14] Physicochemical
properties of analogue 3 (6-deoxy 111 ;ﬁ) PRysicochemical properties of
an analogue 3 5 are shown below. T al was determined to
have a structure represggted by the foll ula. 1. Molecular
weight: 494, ESI-M \ -BQEZ.'H-NMR spectrum
(CD30D, 400MHz):8 ppm(integr. , 10 multiplicity, coupling constant
J(Hz)):0.90(6H, d, J=7.0Hz), 0.94(3H, t, J=7.3Hz), 1.07(3H, d, J=6.6Hz),

(8E,12E,14E)-3,16,21-tris(l-ethoxyethoxy) -
6,10,12,16,20-pentamethyl-7-(4-nitrophenoxy) carboxy-
18,19-epoxytricosa-8,12,14-trien-11-o0lide (26.6 mg,
30.4 umol) was dissolved in tetrahydrofuran (0.5 mL).
A solution of l-methyl piperazine (4.4 uL, 49 umol) in
tetrahydrofuran (0.5 mL) was added to the reaction
mixture and the reaction mixture was stirred at room
temperature for 2.5 hours. This reaction solution was
concentrated, and the concentrate was purified by
silica gel column chromatography (Fuji Silysia NH
Silica gel, 100 um; hexane:ethyl acetate = 1:1) to
obtain the title compound (25.1 mg, 30.0 umol, 98.7%)
as a colorless oil.

ESI-MS m/z 837 (M+H)".

(Example 18-5 step)

(5) (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-((4-methylpiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-

olide (compound 18)



1.21-1.26(2H, m), 1.27-1.30(1H, m), 1.34(3H, s), 1.43- 1.54(2H, m),
1.57-1.68(3H, m), 1.78(3H, s), 1.87(1H, dd, J=5.1, 13.9Hz), 2.42(1H, dd,
J=5.5, 14.3Hz), 2.52 15 2.58(1H, m), 2.57(1H, dd, J=3.3, 14.3Hz),
2.67(1H, dd, J=2.2, 8.1Hz), 2.89(1H, dt, J=2.2, 5.9Hz), 3.52(1H, dt,
J=4.8, 9.2Hz), 3.57(1H, dd, J=9.5, 9.9Hz), 3.73- 3.79(1H, mR, b.02# &k d2006
J=10.6Hz), 5.31(1H, dd, J=9.5, 15.0HZ7)35.47(1H, dd, J=9.2, 15.0Hz),
5.86(1H, d, 20 J=15.0Hz), 6.12(1H, d, J=11.0Hz), 6.53(1H, dd, J=11.0,
15.0Hz) 165 OH OH 27 MARCH 2006 [Exaipple 15] Physicochemical
properties of analogue 4 (6-deoxy 111_673[}9 1POH) Physicochemical
properties of an analogue 4 5 are she eloeWwThe analogue 4 was
determined to have a gjructure represe e following formula. 1.
Molecular weight: 552, ESI: 573(M+Na)+, ESIIMS 551(M-H)
2."H-NMR spectrum (CD30D, 4 7)) me(mteSFétion, multiplicity,
coupling constant J(Hz)):0.87(3H, d, J=6.2Hz), 0.88(3H, d, J=7.0Hz),
0.94(3H, t, J=7.3Hz), 0.97(3H, d, J=7.0Hz), 1.25-1.25(3H, m), 1.32(3H,
s), 1.44-1.55(2H, m), 1.57-1.67(2H, m), 1.77(3H, s), 1.88- 1.95(1H, m),
2.00(3H, s), 2.43(1H, dd, J=5.5, 13.9Hz), 2.57(1H, dd, J=3.3, 13.9Hz),
2.51-2.61(1H, mBE2.84HH] 4E)-3,16,21-tris- (1-ethoxyethoxy) -

6,10,12,16,20-pentamethyl-7-((4-methylpiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-
olide (25.1 mg, 30.0 umol) was dissolved in a 1:1 mixed
solution of tetrahydrofuran and 2-methyl-1l-propanol (1
mL). Pyridinium p-toluenesulfonate (23.7 mg, 94.3
Umol) was added to the reaction mixture at room
temperature. The reaction mixture was stirred at the
same temperature for 24.5 hours, and then pyridinium p-
toluenesulfonate (8.7 mg, 34.6 umol) was further added
to the reaction mixture. The reaction mixture was
stirred for 4.5 hours. The reaction mixture was
diluted with ethyl acetate (30 mL), and the organic
layer was washed with a saturated aqueous solution of
sodium hydrogencarbonate (6 mL) and purified water (6
mL) twice, and with brine (6 mL). The resulting
organic layer was dried over anhydrous sodium sulfate,
filtered and concentrated. The resulting concentrate
was purified by thin-layer chromatography (Fuji Silysia
NH Silica gel plate; chloroform:methanol = 40:1) to
obtain the title compound (12.2 mg, 19.6 umol, 65.3%)

as a colorless oil.



dd, J=2.2, 7.7Hz), 2.92(1H, dd, J=2.2, 6.6Hz), 3.12(1H, d, J=6.6Hz),
3.54(1H, dt, J=4.8, 7.7Hz), 3.74-3.81(1H, m), 4.91(1H, dd, J=9.1,

10.3Hz), 5.01(1H, d, J=10.6Hz), 5.42(1H, dd, J=9.1, 14.7Hz), 5.50(1H,

dd, J=8.8, 14.7Hz), 5.92(1H, d, J=15.0Hz), 6.14(1H, d, J=11.0Hz),

6.58(1H, dd, J=11.0, 15.0Hz) 166 0 OH 27 MARCH 2006 [Exampixt@] 2006
Physicochemical properties of analogué 4 (6-deoxy 11107D 17-OH)
Plpgsicochemical properties of an analogue 5 5 are shown below. The

an

IBYR SRAS detdmin@d18 hatd X EfrUeiRE T pestrtethy the

following formula. Jhis, compound.is reoj r.of the hydroxy. up
et - PoLigFr0f '€ anlogue & 1 Melowar WAght 553, CSME

S (dbHNa)+, ESIME . 102D 1(M-H)2.'H-BiMR speglyym(CD3AR, s),

400MHz):8 ppm(integration, multiplicity, coupling constant

J(HZV0 B7E3H A8, J26 6HY) 60.80(BH AL I=T-OH3), OL94(38% 1, J=17.3AARH,

0.97(3H, d, J=7.0Hz), 1.20-1.40(3H, m), 1.34(3H, s), 15 1.43-1.67(4H ml)H
9

) _) ’

5 197(3° %) 871 560tH 1K), 200(3A sy 2. 431 Ad; 125,713 orikf L/
29y (14, dd, (d73.313.9H2)52.54,2,98 H. ), 2,932.96(2H. A, ),
3.44(1H, d, J=3.3Hz), 3.52(1H, dt, J=4.4, 8.4HZ), 3.74- 3.81(1H, m),

4 916HH,1epvesed withH2Q), b0I{kH) ¢, 2.66 (1H, dd, J=2.2,
8.1Hz), 2.88(1H, dt, J=2.2, 5.5Hz), 3.42-3.54(5H, m),
3.74-3.81(1H, m), 4.79(1H, dd, J=9.2, 9.2Hz), 5.01(1H,

10 d, J=10.6Hz), 5.44(1H, dd, J=8.8, 15.0Hz), 5.50(1H, dd,
J=9.2, 15.0Hz), 5.86(1H, d, J=15.0Hz), 6.12(1H, d,
J=11.0Hz), 6.52(1H, dd, J=11.0, 15.0Hz);ESI-MS m/z

621 (M+H) ".

[Example 19] (8E,12E,14E)-3,16,21-trihydroxy-
15 6,10,12,16,20-pentamethyl-7-( (4-methylhomopiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-

olide (compound 19)

The title compound (colorless oil) was
synthesized in the same manner as in Example 18.
20 'H-NMR spectrum (CD3OD, 4OOMHZ)5(ppm):O.87(3H, d,

J=7.0Hz), 0.89(3H, d, J=7.0Hz), 0.93(3H, t, J=7.3Hz),
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20 J=10.6Hz), 5.42(1H, dd, J=8.8, 15.0Hz), 5.50(1H, dd, J=9.2, 15.0Hz),
5.93(1H, d, J=15.4Hz), 6.13(1H, d, J=11.0OHz), 6.59(1H, dd, J=11.0,
15.9Hz) 167 OH 27 MARCH 2006 [Example 17] Physicochemical
properties of analogue 6 (6-deoxy 11107AV) Physicochemical properties

of an analogue 6 are shown below. The analogue 6 was determiagdto 2006

have 5 a structure represented by the falowing formula. 1. Molecular
weight: 534, ESI-MS 557(M+Na)+, ESI-MS 533(M-H) 2."H-NMR spectrum

(CD3BD! 408WtkiL): Ppm(intedratidtt ‘Siitighidity, todpling constant
j(ﬁ.z%)%q-% (3H,d, 10 J=6.6Hz), 0,37(34), d. I=7.4H4z), 0-§§£|3'§').t42 (1H,

=7.3Hz), 1.07(3H, d, J=7.0H2), 1.28-1.32éH, m), 1733(
158;1.646H, m),4,63(1H, dd, 356.5, 44.841z), hy/(3H6d,IR]. 1kkx),
1.88-1.94(1H, m), 1.89(1H, dd, J=5.1, 14.3Hz), 2.28-2.35(1H, m),
242011, dd, JE5Z8, 14308 2)( 15,2.89-2.63(4H; m); 2245{1H, ddA¥=2.2,
8.4Hz), 2.91(1H, dt, J=2.2, 6,6Hz), 3.75-3.80(1H 4.91(1H, dd, J=8.8,

) m )
103842, Blo1{tH, & 32106+, B2 (TH, dd - §9é.%%15%z)9’§%o€144,
d@, 59,2, 15002), 5:86(1H, ;A1 47 15:4H2), 6.13(1Hyd, J511.9Hz)p
6.52(1H, dd, 20 J=11.0, 15.4Hz) 168 OH
15.0Hz), 5.50(1H, dd, J=9.2, 15.0Hz), 5.86(1H, d,
J=15.0Hz), 6.12(1H, d, J=11.0Hz), 6.52(1H, dd, J=11.0,

15.0Hz) ;ESI-MS m/z 635 (M+H)".

[Example 20] (8E,12E,14E)-7—(N-(2—-(N',N’' -
diethylamino)ethyl-N-methyl)carbamoyloxy)-3,16,21-
trihydroxy-6,10,12,16,20-pentamethyl-18, 19—

epoxytricosa-8,12,14-trien-11-o0lide (compound 20)

The title compound (colorless oil) was
synthesized in the same manner as in Example 18.
'H-NMR spectrum (CD30OD, 4OOMHZ)5(ppm):O.87(3H, d,
J=8.1Hz), 0.89(3H, d, J=7.0Hz), 0.93(3H, t, J=7.3Hz),
0.98-1.11(9H, m), 1.19-1.68(8H, m), 1.33(3H, s),
1.77(3H, s), 1.86(1H, dd, J=5.5, 14.3Hz), 1.88-1.98(1H,
m), 2.42(1H, dd, J=5.5, 14.3Hz), 2.51-2.63(8H, m),

2.66(1H, dd, J=2.2, 8.1Hz), 2.87-2.95(4H, m), 3.30-



27 MARCH 2006 [Example 18] (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-((4-methylpiperazin-I-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11- olide (compound 18)
OH 5 (Example 18-1 step) (1) (8E,12E,14E)-7-acetoxy-3,16,21-tris(1-
ethoxyethoxy)-6,10,12,16,20-pentamethyl-18,19- 27 MARCH 2006
epoxytricosa-8,12,14-trien-11-olide OEE6
(8E,12E,14E)-7-acetoxy-3,16,21-trihydroxy-

106,18,9% 116 Bdpentarnéthiyi-18 29-dpdxytricdsalsl 2142 tridhi-11&Aibet
(6-deo 7D)( mg,240,m issplved in.methylene
c%ofidgé%mghy vfnyfgzié 'I\(/I%ARO%:)I'-\? gggjé 165 ggﬁl}grﬁ?lg 'm£_11494 oHz)
mgnalxand pyddipium p: Qluenesitfopates (1909 my, 78 melpwere added
to the reaction mixture at room temperature, and the reaction mixture
was sfifred at thed sdmié temperdathire fot 2.5 5tholitd IThis deactiohlmiXtire,
was diluted with ethyl acetate (30 mL), and the organic layer was washed
with Sgukificd ater {10 L) -ant bring (10" ML) “Fhel 8s(itig Braanic layer
was dried over anhydrous sodium sulfate, and then filtered. The filtrate
was 10 concentrated under reduced pressure to obtain the title
cadmpabind as aigrude grodua (188 mg), 16, 21-trihydroxy-

6,10,12,16,20-pentamethyl-7-( (4- (piperidin-1-
yl)piperidin-1-yl)carbonyl)oxy—-18,19—-epoxytricosa-

8,12,14-trien-11-o0lide (compound 21)

The title compound (colorless oil) was
synthesized in the same manner as in Example 18.
'H-NMR spectrum (CD3OD, 4OOMHZ)5(ppm):O.87(3H, d,
J=7.0Hz), 0.89(3H, d, J=7.3Hz), 0.93(3H, t, J=7.3Hz),
0.99(3H, d, J=6.6Hz), 1.19-1.67(16H, m), 1.33(3H, s),
1.77(3H, s), 1.82-1.97(4H, m), 2.42(1H, dd, J=5.5,
14.3Hz), 2.42-2.61(7H, m), 2.66(1H, dd, J=2.2, 8.1Hz),
2.69-2.86(2H, m), 2.88(1H, dt, J=2.2, 5.9Hz), 3.52(1H,
dt, J=4.8, 8.4Hz), 3.73-3.81(1H, m), 4.12-4.22(2H, m),
4.77(14, dd, J=9.2, 9.2Hz), 5.01(1H, d, J=10.6Hz),
5.43(1H, dd, J=9.2, 15.0Hz), 5.49(1H, dd, J=9.2,

15.0Hz), 5.86(1H, d, J=15.0Hz), 6.12(1H, d, J=11.0Hz),



ESI-MS m/z 775(M+Na)+. (Example 18-2 step) (2)
(8E,12E,14E)-3,16,21-tris(1-ethoxyethoxy)-7- 15
hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-
8,12,14-trien-11-olide OEE (8E,12E,14E)-7-acetoxy-3,16,21-tris(1-
ethoxyethoxy)-6,10,12,16,20-pentamethyl-18,19- 27 MARCH 2006
epoxytricosa-8,12,14-trien-11-olide (1868 g) as the 20 crude product was
dissolved in methanol (2 mL). Potassium carbonate (75.0 mg, 543 mol)
wis 28888 to He réactiorlmixtdre) Bhd the tedctidh ixtire Wasi1 70 27
MARCH 2006 stirred at room temperature for three hours. This reaction
solution was diluted with ethyl acetate (50 mL), and the organic layer was
washeehwith bring (10smL) twice4H he prganic tayer was dried over
anhydrous 5 sodium sulfate, filtered and concentrated. The resulting
cohicenrate was pLeified bycsilidaagelscbiursin —chromatdgraphi (Nreecky -
Silica gel 60, 63 {0 200 m; hexane:ethyl acetate = 3;1 -> 2:1) to obtain the
titter %@n%&uu%%r(%%ﬁﬁ&,tfé?ﬁwlfé %. 2 StEFS)as d 18 ToIGHess ol ~
ESEMS, MYz 7330M#NQ)s(Example 18-3 step) (3)
(8E,12E,14E)-3,16,21-tris(1-ethoxyethoxy)-
6,10,12,16,20-pentamethyl-7-(4-nitrophenoxy)carboxy-

The title compound (colorless oil) was
synthesized in the same manner as in Example 18.
'H-NMR spectrum (CDs0OD, 4OOMHZ)5(ppm):O.87(3H, d,
J=7.3Hz), 0.89(3H, d, J=7.3Hz), 0.93(3H, t, J=7.3Hz),
0.99(3H, d, J=7.0Hz), 1.05(6H, t, J=7.0Hz), 1.19-
1.65(7H, m), 1.33(3H, s), 1.65(1H, dd, J=5.5, 13.9Hz),
1.76(3H, s), 1.80-1.90(1H, m), 1.86(1H, dd, J=5.5,
13.9Hz), 2.42(1H, dd, J=5.1, 13.9Hz), 2.51-2.59(4H, m),
2.58(4H, g, J=7.0Hz), 2.66(1H, dd, J=2.2, 7.7Hz),
2.89(1H, dt, J=2.2, 5.5Hz), 3.15-3.20(2H, m), 3.52(1H,
dt, J=4.4, 8.4Hz), 3.72-3.80(1H, m), 4.74(1lH, dd,
J=9.5, 9.5Hz), 5.01(1H, d, J=10.6Hz), 5.41(1H, dd,
J=9.2, 15.0Hz), 5.48(1H, dd, J=9.5, 15.0Hz), 5.86(1lH,
d, J=15.4Hz), 6.12(1H, d, J=11.0Hz), 6.52(1lH, dd,

J=11.0, 15.4Hz);ESI-MS m/z 637 (M+H)".



15 18,19-epoxytricosa-8,12,14-trien-11-olide NO2 OEE
(8E,12E,14E)-3,16,21-tris(1-ethoxyethoxy)-7-
hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-
8,12,14-trien-11-olide (129 mg, 182 mol) was dissolved in methylene

chloride (1 mL). Triethylamine (127 L, 20 911 mol) and 27 MARCH 2006

4-dimethylaminopyridine (67.0 mg, 5487 &nol) were added to the reaction
mixture, and the 171 27 MARCH 2006 reaction mixture was stirred at

robis E8HpEraturt forl 86 mliffires* A soltionor (4 nigcr_ophenyl
) inm ) 3

e oSS 5 TS i LS ana & enthan mIAiag wiss
stirrechabrooRy temperature for, 2@5ﬂ9@bllt5aﬂé1@kf§§ctl®] mixture was
diluted with ethyl acetate (30 mL), and the organic layer was washed with
a ‘sarstediapredus solutioh-¢irsiodium Lhydrogendarbonated 0441l) and
purified water (10 mL) 10 twice, and with brine (10 mL). The resulting
organic layer was dried over anhydrous sodium sulfate, filtered and
concentrated. The resulting concentrate wa® purified by silica gel column
chromatography (Merck Silica ge 6 O m; hexane:ethyl acetate
=5:1 15 -> 4:1) to obtain the tltl?L/ oupd (137 g, 156 mol, 85.8%) as
a colorless oil. ESI- MS m/z 898 M+Na)+

(Example 23-1 step)
(1) (8E,12E, 14E)-7-acetoxy-6,10,12,16,20-
pentamethyl-3,16,21-tris(triethylsiloxy)-18,19-

epoxytricosa-8,12,14-trien-11-o0lide

OTES

A solution of (8E,12E,14E)-7-acetoxy-3,16,21-

trihydroxy-6,10,12,16,20-pentamethyl-18, 19—
epoxytricosa-8,12,14-trien-11-o0lide (54 mg, 0.1 mmol),
4-dimethylaminopyridine (124 mg, 1 mmol), and

triethylamine (102 mg, 1 mmol) in methylene chloride

(2.5 mL) was cooled to 5°C. A solution of triethylsilyl

chloride (152 mg, 1 mmol) in methylene chloride (0.5

mL) was added dropwise to the reaction mixture, and
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(Example 18-4 step) (4) (8E,12E,14E)-3,16,21-tris-(1-ethoxyethoxy)- 20
6,10,12,16,20-pentamethyl-7-((4-methylpiperazin-I
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11- olide 172 27 MARCH
2006 (8E,12E,14E)-3,16,21-tris(1-ethoxyethoxy)-
6,10,12,16,20-pentamethyl-7-(4-nitrophenoxy)carboxy- 27 MARCH 2006
18,19-epoxytricosa-8,12,14-trien-11-alide (26.6 mg, 30.4 mol) was

dissolved in tetrahydrofuran (0.5 mL). 5 A solution of 1-methyl piperazine

(4%@“45%05??@?&%(1?&?&?% f0.B35L)Was haded to H#Preaction
réqg}eereg\gggg jxture wag stirred at r88’3n g/pReratyrefor 2.5

hours This reaction solution was concentrated e concentrate was
purifiectky1 10 stlicagel ¢olunye ehromatagraptydfuji ISilysiadNdid 1 Silicayer
gel, 100 m; hexane:ethyl acetate = 1:1) to obtain the title compound (25.1
miga S0'Rmot D87A%Y asa evlorleS5ilrESHMS Yz 887 (Vi+H)L.apr was

(Example 18-5 ste 5) 8E,12E, 14E -3,16,21- trlh¥drox¥
6(163192116“2% P % @2%& ff)llfbe?g%]ﬁ iltered and

yhearhanyloxy=18, &%&QPW%‘&Q%%@ 15 14driens11- olide (compoung18)
27 MARCH 2006 OH

residue was purified by silica gel column
chromatography (Kanto silica gel 60N, 40 to 50 Um;
ethyl acetate-hexane, 1:19 -> 1:14) to obtain the title
compound (77.1 mg, 88%) as a colorless oil.

ESI-MS m/z 901 (M+Na) .

(Example 23-2 step)
(2) (8E,12E, 14E)-7-hydroxy-6,10,12,16,20-
pentamethyl-3,16,21-tris(triethylsiloxy)-18,19-

epoxytricosa-8,12,14-trien-11-olide

OTES

(8E,12E, 14E)-7-acetoxy-6,10,12,16,20-
pentamethyl-3,16,21-tris(triethylsiloxy)-18,19-
epoxytricosa-8,12,14-trien-11-o0lide (77 mg, 0.0875
mmol) was dissolved in methanol (2 mL). Potassium
carbonate (36.5 mg, 0.262 mmol) and methanol (1 mL)

were added to this methanolic solution, and the
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(8E,12E,14E)-3,16,21-tris-(1-ethoxyethoxy)-
6,10,12,16,20-pentamethyl-7-((4-methylpiperazin-I-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11- olide (25.1 mg, 30.0
mol) was dissolved in a 1:1 mixed 5 solution of tetrahydrofuran and
2-methyl-l-propanol (1 mL). Pyridinium p-toluenesulfonate (23.7Mrg£84.3006
mol) was added to the reaction mixturegdt room temperature. The
reaction mixture was stirred at the same temperature for 24.5 hours, and

thieRPyritiitiuffi 10 tousREs dohate (8.7 md 3N Widly fas tififier O
added. tﬁé‘?ﬁ» Leactiop mixure. The reaction, mixure "éﬂ@ﬁ&%‘é@dv& i

hours. The reaction mixture was diluted with ethyl acetate (30 mL), and
thetorganigc layet wasamashatbwith Rsatated agquequs-saldtdonathzd
sodium hydrogencarbonate (6 mL) and purified water (6 mL) twice, and
with brine{6mel:). ThHeaesulting lorgaaicslayeewasidiied overanhydrpdsous
sodium sulfate, filtered and concentrated. The resulting concentrate was

pUIEYSY Hih-Fa/et ThiomatbbFaain, (FURCSIFRICEE N Siica &t Pate;

chigraformrmethanol,=.40:13 {0, ghtain the tije compaund, (12.2,mg; 1984
mol, 65.3%) as a colorless oil. 174 27 MARCH 2006 1H-NMR spectrum

(GR36D] #68MiH7)8(ppht)ith 8Z(RHhnth tld-QHz); 0(BABH, ds I36.64z)e 1
0.93(3H, t, J=7.3Hz), 0.99(3H, d, J=6.6Hz), 1.19-1.37(3H, m), 1.33(3H,
s)p WN404065@H M 65 EHY dd2Fe5 8L e4 BRI BT 7(3H), —> 1:6 —>

1:4 —> 1:3) to obtain the title compound (38.6 mg, 50%)

as a colorless oil.

ESI-MS m/z 859 (M+Na) .

(Example 23-3 step)
(3) (8E,12E,14E)-6,10,12,16,20-pentamethyl—-7-( (4-
nitrophenoxy)carboxy)-3,16,21-tris(triethylsiloxy)—

18,19-epoxytricosa-8,12,14-trien-11-o0lide

OTES

A solution of (8E,12E,14E)-7-hydroxy-
6,10,12,16,20-pentamethyl-3,16,21-tris(triethylsiloxy)—
18,19-epoxytricosa-8,12,14-trien-11-o0lide (38.6 mg,
0.046 mmol), 4-dimethylaminopyridine (26 mg, 0.207

mmol) and triethylamine (28 mg, 0.276 mmol) in
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5d, J=0.7Hz), 1.86(1H, dd, J=5.5, 14.3Hz), 1.89-1.97(1H, m), 2.29(3H,

S), 2.35-2.45(5H, m), 2.53-2.60(1H, m), 2.56(1H, dd, J=3.7, 13.9Hz),
2.66(1H, dd, J=2.2, 8.1Hz), 2.88(1H, dt, J=2.2, 5.5Hz), 3.42-3.54(5H, m),
3.74-3.81(1H, m), 4.79(1H, dd, J=9.2, 9.2Hz), 5.01(1H, 10 d, J=10.6Hz),
5.44(1H, dd, J=8.8, 15.0Hz), 5.50(1H, dd, J=9.2, 15.0Hz), 586(tkRd:H 2006
J=15.0Hz), 6.12(1H, d, J=11.0Hz), 6.52(1H, dd, J=11.0, 15.0Hz);

ESI-MS m/z 621(M+H)+. [Example 19] (8E,12E,14E)-3,16,21-trinydroxy
15890/ 1518, 20 pentarifetiyl- 7o 4-methyfismepipsfazt- A solution

yhgargonulaxy-18. 19-enoxyticasas8,13.14-ten-1- olide (ompound 19)
i a

OH The title compound (colorless oil) was synthesized in the same
masneras iikExample #8. 20 'HNMR speetideCR3@Re reaction
400MHz)8(ppm):0.87(3H, d, J=7.0Hz), 0.89(3H, d, J=7.0Hz), 0.93(3H, t,
JEA.ZHRY,27 RIARCHR0062L751 0r0811:03¢3KH, m)51.201r68@HtME°C for
1.33%3H, s), 1.77(3H, sé, 1.83-1.98(4H, rrg 2.34(3H, s), 2.42(1H, dd,

I28'8 186Hy), 7B6-766(H: W), B6B(1HT a2 I=02; V-dz) 28 (THY

dd,J52.2,6.2kz), 344 5 %ﬁ%(%i«éﬁ}af’c?ﬁ'g’ 18, m),48081H,4dy 4n
J=9.2, 9.2Hz), 5.02(1H, d, J=10.6Hz), 5.44(1H, dd, J=9.2, 15.0Hz),

558(Hdudd, sl=0u2, iXn0dz), Sc86(d, dy d=dS<@Haz), o2&, d, The

J=11.0Hz), 6.52(1H, dd, J=11.0,
organic layer was sequentially washed with an aqueous
solution of ammonium chloride, an aqueous solution of
sodium hydrogencarbonate and water, dried with
anhydrous magnesium sulfate, and filtered. Then, the
filtrate was concentrated under reduced pressure. The
resulting residue was purified by silica gel column
chromatography (Kanto silica gel 60N, 40 to 50 um;
ethyl acetate-hexane, 1:14) to obtain the title

compound (46.1 mg, 100%) as a yellow pale oil.

ESI-MS m/z 1024 (M+Na)".

(Example 23-4 step)

(4) (8E,12E,14E)-7-((4-(2, 2-
dimethylpropyl)piperazin-1-yl)carbonyl)oxy-
6,10,12,16,20-pentamethyl-3,16,21-tris(triethylsiloxy)—

18,19-epoxytricosa—-8,12,14-trien-11-o0lide



15.0Hz);ESI-MS m/z 635(M+H)+. 10 [Example 20]
(8E,12E,14E)-7-(N-(2-(N',N'- diethylamino)ethyl-N-methyl)
carbamoyloxy)-3,16,21- trihydroxy-6,10,12,16,20-pentamethyl-18,19-
epoxytricosa-8,12,14-trien-11-olide (compound 20) 0 .-N'/'NA, 0 OH The

titte compound (colorless oil) was 15 synthesized in the same"mBAREHaS 006
in Example 18. 1H-NMR spectrum (CD39D, 400MHz)8(ppm):0.87(3H, d,
J=8.IHz), 0.89(3H, d, J=7.0Hz), 0.93(3H, t, J=7.3Hz), 0.98-1.11(9H, m),
1.19-1.68(8H, m), 1.33(3H, s), 1.77(3H, s), 1.86(1H, dd, J=5.5, 14.3Hz),
1.88-1.98(1H, 20 m), 2.42(1H, dd, J=5.5, 14.3Hz), 2.51-2.63(8H, m),
2.66(1H, dd, J=2.2, 8.1Hz), 2.87-2.95(4H, ny), 3.30 27 MARCH 2006 176
3.39(2H, m), 3.52(1H, dt, J=4.4, 8,8H7)"74-3.82(1H, m), 4.80(1H, dd,
J=9.2, 9.2Hz), 5.01(1H, d, J=10, N5,44 , J=9.2, 15.0Hz),

5.50(1H, dd, J=9.2, 15.0Hz), 5.86(1H, d, JI15.4Hz), 6.12(1H, d,

J=11.0Hz), 5 6.52(1 88, 3=11.0, 15.4HF);EQI-MIS m/z 651(M+H)+.
[Example 21] (8E, , , DR23AT
6,10,12,16,20-pentamethyl-7-((49Pideridin-I-
yl)piperidin-1-yl)carbonyl)oxy-18,19-epoxytricosa 8,12,14-trien-11-olide
(compound 21) OH

A solution of 1-(2,2-
dimethylpropyl)piperazine ditrifluoroacetate (12 mg, 20
Umol) and triethylamine (10 mg, 0.1 mmol) in
tetrahydrofuran (0.7 mL) was added dropwise to a
solution of (8E,12E,14E)-6,10,12,16,20-pentamethyl-7-
((4-—nitrophenoxy)carboxy)-3,16,21-tris(triethylsiloxy)—
18,19-epoxytricosa-8,12,14-trien-11-o0lide (10 mg, 10
Umol) in tetrahydrofuran (0.5 mL), and the reaction
mixture was stirred at room temperature for three
hours. The reaction mixture was diluted with ethyl
acetate, and then the organic layer was washed with an
aqueous solution of sodium hydrogencarbonate. The
organic layer was dried over anhydrous magnesium
sulfate, filtered and concentrated under reduced
pressure. The resulting residue was purified by thin-
layer chromatography (Merck, Art 1.05628; ethyl
acetate-hexane, 1:6) to obtain the title compound (9.7
mg, 95%) as a colorless oil.

ESI-MS m/z 1019 (M+H)".
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10 The title compound (colorless oil) was synthesized in the same manner
as in Example 18. 1H-NMR spectrum (CD30D, 400MHz)8(ppm):0.87(3H,
d, J=7.0Hz), 0.89(3H, d, J=7.3Hz), 0.93(3H, t, J=7.3Hz), 0.99(3H, d,
J=6.6Hz), 1.19-1.67(16H, m), 1.33(3H, s), 15 1.77(3H, s), 1.82-1.97(4H,
m), 2.42(1H, dd, J=5.5, 14.3Hz), 2.42-2.61(7H, m), 2.66(1H ddyd=rZ:2, 2006
8.1Hz), 2.69-2.86(2H, m), 2.88(1H, dt,8132.2, 5.9Hz), 3.52(1H, dt, J=4.8,
8.4Hz), 3.73-3.81(1H, m), 4.12-4.22(2H, m), 4.77(1H, dd, J=9.2, 9.2Hz),
5.0 Pd 1240 6HD) - 28)5.43(1H, dd, J=9.2, 15.0Hz), 5.49(1H, dd,
J=9.2, 15.0Hz) , 6,,4515,0H2), §.12(C1H, d, J=11.0Hz), 177 27
MA%FéZCH 2006 6(.55'??%%?, %"‘iﬁo, g%og%)’;élsrms m/z 689(M+H)+.
[Exameple 22 (@ 2R r & N 1(2A(NGIN-carbony 1) oxy-3, 16, 21—
diethylamino)ethyl)carbamoyloxy)-3,16,21-trihydroxy-

6,10{12; 16 2Bypentameli-18, Wlepexyracssarg 12114 5 $rien-11-olide
(compound 22) 0 '-,,NI*"N'J~ O H | OH OH The title compound (colorless
OMRWAY SyrthE§2ed irl fHe Sarh& hidhnet a3in ExahTlB a8  1H-KMR
spectrum (CD30D, 400MHz)8(ppm):0.87(3H, d, J=7.3Hz), 0.89(3H, d,
J=7.3Hz), 0.93(3H, t, J=7.3Hz), 0

X
A

A solution of (8E,12E,14E)-7-((4-(2,2-
dimethylpropyl)piperazin-1-yl)carbonyl)oxy-
6,10,12,16,20-pentamethyl-3,16,21-tris(triethylsiloxy)—
18,19-epoxytricosa-8,12,14-trien-11-o0lide (9.7 mg, 9.5
umol) in tetrahydrofuran (1 mL) was cooled to 5°C.
Tetrabutylammonium fluoride (1.0 M solution in
tetrahydrofuran , 31 UL, 31 Umol) was added dropwise to
the reaction mixture, and the reaction mixture was
stirred at room temperature for two hours. The
reaction mixture was diluted with ethyl acetate, and
then the organic layer was washed with an aqueous
solution of sodium hydrogencarbonate. The organic
layer was dried over anhydrous magnesium sulfate,
filtered and concentrated under reduced pressure. The
resulting residue was purified by thin-layer

chromatography (Fuji Silysia NH Silica gel plate;
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10 0.99(3H, d, J=7.0Hz), 1.05(6H, t, J=7.0Hz), 1.19 1.65(7H, m),
1.33(3H, s), 1.65(1H, dd, J=5.5, 13.9Hz), 1.76(3H, s), 1.80-1.90(1H, m),
1.86(1H, dd, J=5.5, 13.9Hz), 2.42(1H, dd, J=5.1, 13.9Hz), 2.51-2.59(4H,
m), 2.58(4H, g, J=7.0Hz), 2.66(1H, dd, J=2.2, 7.7Hz), 15 2.89(1H, dt,
J=2.2, 5.5Hz), 3.15-3.20(2H, m), 3.52(1H, dt, J=4.4, 8.4Hz)27 MARCH 2006
3.72-3.80(1H, m), 4.74(1H, dd, J=9.5]1 8946Hz), 5.01(1H, d, J=10.6Hz),
5.41(1H, dd, J=9.2, 15.0Hz), 5.48(1H, dd, J=9.5, 15.0Hz), 5.86(1H, d,
JEES AR B PSR D1 £ 014D 65211 Add, BB 219%0, 15 492): -t 1e
ESLME G M) ZLMARCH 2006, 118 [Sxeele 23
(8E,12E,14E)-7-((4-(2,2-
dimethyiprepy)piperazircbyd)earbayboxy$26:21:0.85-0.92 (15H, m),
trihydroxy-6,10,12,16,20-pentamethyl-18,19-

epoxXdAricdsa-8,12JH triehz)1-olid€ fcomfipond 23P0OBHOM,5 (EXdmple
23-1 step) (1) (8E,12E,14E)-7-aceto>)%/-6 10,12,16,20-

a3, T6 21 e hietiyisiion)-1h 1821 186 (18, dd, 3=5.2,

epoxyiicosa-8,1g14rtrien L rolidg OTES Asglutian of 5 35 5 61 (7n,
(8E,12E,14E)-7-acetoxy-3,16,21- 10
trinydroxyed, 1042, 161 20-pentamethyb&8,19 2.89 (1H, dt, J=2.0,

epoxytricosa-8,12,14-trien-11-olide (54 mg, 0.1 mmol),
AldiBthytarminépyrdiné (£24 niy, 1 mnval)( HAd td, J=4.4, 7.6Hz),

3.74-3.81(1H, m), 4.75-4.82(1H, m), 5.01(1H, d,
J=10.8Hz), 5.43(1H, dd, J=8.8, 14.8Hz), 5.50(1H, dd,
J=9.2, 14.8Hz), 5.86(1H, d, J=15.2Hz), 6.12(1H, d,
J=11.2Hz), 6.52(1H, dd, J=11.2, 15.2Hz);ESI-MS m/z

677 (M+H) ".

[Example 24] (8E,12E,14E)-7-((4-ethylpiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(compound 24)

O

J
2

The title compound (colorless oil) was
synthesized in the same manner as in Example 23.
'H-NMR spectrum (CD3OD, 4OOMHZ)5(ppm):O.88(3H, d,

J=6.4Hz), 0.90(3H, d, J=7.2Hz), 0.94(3H, t, J=7.6Hz),
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triethylamine (102 mg, 1 mmol) in methylene chloride (2.5 mL) was
cooled to 5C. A solution of triethylsilyl 15 chloride (152 mg, 1 mmol) in
methylene chloride (0.5 mL) was added dropwise to the reaction mixture,
and 27 MARCH 2006 179 then the reaction mixture was stirred at room
temperature overnight. The reaction mixture was diluted withetlhiglRca 2006
acetate, and then the organic layer wagwashed with water. The resulting
organic layer was 5 dried over anhydrous magnesium sulfate, filtered and
c

dEhtrdted Bndeidtitéd prés td *the Fe'suﬂngr tédue %a%gp_urified
th?”?66} ggj;colymn fhrpmgqggr%phyJ(:@pé%%;ica ebBQNL40 40 50 mis ¢

ethyl acetate-hexane, 1:19 -> 1:14) to obtain the' title' 0 compound (77.1

my4 88%) as a celeress oil.1 ESIMS my/zR01fM4Ne) ., (Expmple 28-2
step) (2) (8E,12E,14E)-7-hydroxy-6,10,12,16,20-

péntamethiyl-3116,22 -tAs(théthybilexy) =18, £9- 5 OHz) , 2.89(1H, dt,
epoxytricosa-8,12,14-trien-11-olide OH OTES

GEL:

28148y P Adetosy-61012,1650- ™ ¢ 3+ 74382 (11, M),

pentagethyd-3,16, 215 tis(tdethylsiloxy)-18,.%9~ o gny), s5.44(1H, dd,
epoxytricosa-8,12,14-trien-11-olide (77 mg, 0.0875 mmol) was dissolved
inTrethanol . oiL).) Potassiunl 2) cashonate (36.5 1mg,801262 nsmel) and,
methanol (1 mL)

d, J=15.2Hz), 6.13(1H, d, J=10.8Hz), 6.52(1H, dd,

J=10.8, 15.2Hz);ESI-MS m/z 635(M+H)".

[Example 25] (8E,12E,14E)-7-( (4— (N, N-
dimethylamino)piperidin-1-yl)carbonyl)oxy-3,16,21-
trihydroxy-6,10,12,16,20-pentamethyl-18, 19—
epoxytricosa-8,12,14-trien-11-o0lide (compound 25)

O
)LO

@i
N

The title compound (colorless oil) was
synthesized in the same manner as in Example 23.
'H-NMR spectrum (CD30OD, 4OOMHZ)5(ppm):O.88(3H, d,
J=6.8Hz), 0.90(3H, d, J=7.2Hz), 0.94(3H, t, J=7.6Hz),
1.00(3H, d, J=6.8Hz), 1.19-1.70(13H, m), 1.77(3H, d,
J=0.8Hz), 1.82-1.99(4H, m), 2.28(6H, s), 2.32-2.46(2H,
m), 2.50-2.62(2H, m), 2.67(1H, dd, J=2.4, 7.6Hz), 2.68-

2.88(2H, m), 2.89(1H, dt, J=2.4, 6.0Hz), 3.52(1H, td,
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were added to this methanolic solution, and the 27 MARCH 2006 180
reaction mixture was stirred at room temperature for four hours. The
reaction mixture was diluted with ethyl acetate, and then the organic layer
was washed with brine. The organic layer was dried with anhydrous 5
magnesium sulfate, filtered and concentrated under reduced pressra. 2006
The resulting residue was purified bylstlica gel column chromatography
(Kanto silica gel 60N, 40 to 50 m; ethyl acetate-hexane, 1:9 -> 1.6 -> 1:4

ST:8) fo obtat fhe titke démpotind ¢38.6Tg, Sb9b) 1b-4<4 TdtoriBbs oil.
ESI-MS m/ +Na)+.{E 23-3 step)(
YT e 2 S ) 5 s, e
nitrophenoxyjcanboxy)-8, 1602 tris(wiethydsiloxy)- 154 . sHz), 5.86 (1H,
18,19-epoxytricosa-8,12,14-trien-11-olide 0 OTES A solution of
(8%&,12E13B3zhydroxy-3 (1H, d, J=10.8Hz), 6.52(1H, dd,
6,10,12,16,20-pentameth I-3,16,2]7-tris(triethylsiquy)-
1§,1%9e'p8dxyﬁngo%§?8{1E, A¥rien1%olfde’ (3876 Ing, 0.046 mmol),
4-dimethylaminopyridine (26 mg, 0.207 20 mmol) and triethylamine (28
mg, 0.276 mmol) in 27 MARCH 2006 181 methylene chloride (2 mL) was
caaledte DE. A6Soluti®@E, 12E, 14E) —7- (N— (3- (N’ , N’ -

dimethylamino)propyl)carbamoyloxy)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-

trien-11-olide (compound 26)

The title compound (colorless oil) was
synthesized in the same manner as in Example 18.
'H-NMR spectrum (CD3OD, 4OOMHZ)5(ppm):O.88(3H, d,
J=6.8Hz), 0.89(3H, d, J=7.2Hz), 0.94(3H, t, J=7.4Hz),
1.00(3H, d, J=6.4Hz), 1.19-1.71(10H, m), 1.34(3H, s),
1.77(3H, s), 1.82-1.90(2H, m), 2.24(6H, s), 2.34(2H, t,
J=7.6Hz), 2.42(1H, dd, J=5.4, 14.2Hz), 2.50-2.60(2H,
m), 2.66(1H, dd, J=2.2, 7.8Hz), 2.89(1H, dt, J=2.2,
5.6Hz), 3.10(2H, t, J=6.8Hz), 3.48-3.55(1H, m), 3.72-
3.82(1H, m), 4.74(1H, dd, J=9.4, 9.4Hz), 5.02(1H, d,
J=10.8Hz), 5.37-5.53(2H, m), 5.86(1H, d, J=15.2Hz),

6.12(1H, 4, J=10.8Hz), 6.52(1H, dd, J=10.8,
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of 4-nitrophenyl chloroformate (29 mg, 0.138 mmol) in methylene chloride
(2 mL) was added to the reaction mixture, and the reaction mixture was
stirred at 5C for 5 one hour. The reaction mixture was diluted with ethyl
acetate, and then the organic layer was washed with an aqueous solution
of sodium hydrogencarbonate. The organic layer was sequentialiyrCcH 2006
washed with an agueous solution of aramonium chloride, an aqueous
solution of 10 sodium hydrogencarbonate and water, dried with

anydr8Gs maghedfin saIrées Ad filkered. Then, the filtrate was
concentrated under reduced pressure. The resulting residue was purified
by silica gel column chromatography (Kanto silica gel 60N, 40 to 50 m; 15
ethykaegiate-hexane( d514) 10 obtain-the title @mpoynd (46.1 mg, 100%)
as a yellow pale oil. ESI-MS m/z 1024(M+Na)+. (Example 23-4 step) (4)
(8E, MRETWE) 7L ({4212 20 diméthyiprapyl) piperari-oyl)carBoriylyoky -
6,10,12,16,20-pentamethyl-3,16,21-tris(triethylsiloxy

6 -
oA 13 A a e B T8S BYCRE: 4= N .1 OTES
2L MARCH,; 2006 Asolution0f 1-(2.2- 11 _c1ide (compound 27)

The title compound (colorless oil) was
synthesized in the same manner as in Example 18.
'H-NMR spectrum (CDs0OD, 4OOMHZ)5(ppm):O.88(3H, d,
J=7.2Hz), 0.89(3H, d, J=7.2Hz), 0.94(3H, t, J=7.4Hz),
1.01(3H, d, J=6.4Hz), 1.19-1.79(10H, m), 1.34(3H, s),
1.77(3H, s), 1.82-1.98(2H, m), 2.26(6H, s), 2.28-
2.37(2H, m), 2.42(1H, dd, J=5.2, 14.0Hz), 2.51-2.59(2H,
m), 2.66(1H, dd, J=2.2, 7.8Hz), 2.83-2.94(4H, m), 3.22-
3.37(2H, covered with CD30D), 3.48-3.55(1H, m), 3.74-
3.82(1H, m), 4.70-4.96(1H, covered with H,;0), 5.02(1H,
d, J=10.8Hz), 5.40-5.55(2H, m), 5.86(1H, d, J=15.6Hz),
6.12(1H, d, J=10.8Hz), 6.52(1H, dd, J=10.8,

15.2Hz) ;ESI-MS m/z 637 (M+H)".

[Example 28] (8E,12E,14E)-3,16,21-trihydroxy-

6,10,12,16,20-pentamethyl-7—-( (piperazin-1-
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15

dimethylpropyl)piperazine ditrifluoroacetate (12 mg, 20 gmol) and
triethylamine (10 mg, 0.1 mmol) in tetrahydrofuran (0.7 mL) was added
dropwise to a 5 solution of (8E,12E,14E)-6,10,12,16,20-pentamethyl-7-
((4-nitrophenoxy)carboxy)-3,16,21-tris(triethylsiloxy)-

18,19-epoxytricosa-8,12,14-trien-11-olide (10 mg, 10 gmol)4n MARCH 2006

tetrahydrofuran (0.5 mL), and the reaati&® mixture was stirred at room
temperature for three 10 hours. The reaction mixture was diluted with

ethyl) GRERRE YanPihenlthe bigamic fayer Wi washed with an Hgliedds
solution of i rggencarbonate. The organic layer was dried over
a%#}%us( ?n%%%%g% 9sgtﬁfate, filtered and concentrated under reduced
15 pressure. The resulting residue was purified by thin- layer
chromatography (Merck, Art 1.05628; ethyl @cetate-hexane, 1:6) to obtain
the title compound (9.7 mg, 95%) as N}H&é;s oil. ESI-MS m/z
1019(M+H)+. 183 (Example 23-5 steph27MARCH 2006 (5)

(8E,12E, 14E)-7-((4-(2,2-
Or 57
o8 OH

dimethylpropyl)piperazig1-

The title compound (colorless oil) was
synthesized in the same manner as in Example 18.
'H-NMR spectrum (CDs0OD, 4OOMHZ)5(ppm):O.87(3H, d,
J=7.0Hz), 0.89(3H, d, J=6.6Hz), 0.93(3H, t, J=7.3Hz),
0.99(3H, 4, J=7.2Hz), 1.19-1.37(3H, m), 1.33(3H, s),
1.40-1.54(2H, m), 1.54-1.68(3H, m), 1.75(3H, s), 1.82-
1.98(2H, m), 2.35-2.46(1H, m), 2.48-2.60(2H, m), 2.62-
2.68(1H, m), 2.68-2.80(4H, m), 2.82-2.92(1H, m), 3.34-
3.54(5H, m), 3.72-3.82(1H, m), 4.74-4.92(1H, covered
with H,O0), 5.01(1H, d, J=10.4Hz), 5.34-5.54(2H, m),
5.86(1H, d, J=15.0Hz), 6.12(1H, d, J=11.0Hz), 6.52(1H,

dd, J=11.0, 15.0Hz);ESI-MS m/z 607 (M+H)".

[Example 29] (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7- (N-methyl-N-(1-
methylpiperidin-4-yl)carbamoyloxy)-18, 19-epoxytricosa-

8,12,14-trien-11-o0lide (compound 29)



OH OH A solution of (8E,12E,14E)-7-((4-(2,2-
dimethylpropyl)piperazin-1-yl)carbonyl)oxy-
6,10,12,16,20-pentamethyl-3,16,21-tris(triethylsiloxy)-
18,19-epoxytricosa-8,12,14-trien-11-olide (9.7 mg, 9.5 10 mol) in
tetrahydrofuran (1 mL) was cooled to 5C. TetrabutylammonimMinrtde 2006
(1.0 M solution in tetrahydrofuran , 31 B931 mol) was added dropwise to

the reaction mixture, and the reaction mixture was stirred at room
temperature for two hours. The 15 ion mixture was diluted with ethyl
acetate, and then the organic layer was aﬁned with an aqueous

solution of sodium hydrogencarbonate. Th@ organic layer was dried over
anhydrous magnesium sulfate, filtered and gongéntrated under reduced
pressure. The 20 resultigg residue was puiHi
chromatography (Fuji j H RCH 2006 184
methanol-methylene chlotide, 1: o0 obitain the title compound (6.3 mg,
98%) as a colorless oil. 1H-NMR spectrum (CD30D, 400MHz)8(ppm) :0.
85-0.92 (15H, m), 0.94(3H, t, J=7.6Hz), 0.99(3H, d, J=6.8Hz), 1.19 5
1.69(11H, m), 1.77(3H, d, J=0.8Hz), 1.86(1H, dd, J=5.2, 14.0Hz),
1.87-1.97(1H, mh.09(2Hs s§,cn38:2n61 (Tt 1), 126 A(14, Ud, W=2.4,
8.0Hz), 2.89(1H, dt, J=2.0, 6.0Hz), 3.34-3.52(4H, m), 3.52(1H, td, J=4.4,

7§Wﬁ§pesized in the same manner as in Example 18.

'H-NMR spectrum (CD30OD, 4OOMHZ)5(ppm):O.88(3H, d,
J=6.8Hz), 0.89(3H, d, J=7.2Hz), 0.93(3H, t, J=7.6Hz),
5 0.99(3H, 4, J=6.8Hz), 1.00-1.04(1H, m), 1.19-1.68(11H,
m), 1.33(3H, s), 1.77(3H, s), 1.86(1lH, dd, J=5.2,
14.0Hz), 1.90-1.98(1H, m), 2.04-2.16(2H, m), 2.28(3H,
s), 2.42-2.60(3H, m), 2.66(1H, dd, J=2.4, 8.0Hz),
2.79(3H, s), 2.84-2.98(3H, m), 3.52(1H, dt, J=4.4,
10 8.4Hz), 3.72-3.80(1H, m), 3.82-3.98(1H, m), 4.76-
4.92(1H, covered with H;0), 5.01(1H, d, J=10.4Hz),
5.44(1H, dd, J=9.2, 15.2Hz), 5.50(1H, 4dd, J=9.2,
15.2Hz), 5.86(1H, d, J=15.2Hz), 6.12(1H, d, J=10.8Hz),

6.52(1H, dd, J=10.8, 15.2Hz);ESI-MS m/z 649 (M+H) .

15 [Example 30] (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-((4-(1l-methylpiperidin-4-
yl)piperazin-1l-yl)carbonyl)oxy—-18,19—-epoxytricosa-

8,12,14-trien-11-o0lide (compound 30)



10

15

3.74-3.81(1H, m), 4.75-4.82(1H, m), 5.01(1H, d, 10 J=10.8Hz), 5.43(1H,
dd, J=8.8, 14.8Hz), 5.50(1H, dd, J=9.2, 14.8Hz), 5.86(1H, d, J=15.2Hz),
6.12(1H, d, J=11.2Hz), 6.52(1H, dd, J=11.2, 15.2Hz);ESI-MS m/z
677(M+H)+. [Example 24] (8E,12E,14E)-7-((4-ethylpiperazin-I- 15
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20- 27 MARCH 2006
pentamethyl-18,19-epoxytricosa-8,12 119strien-11-olide (compound 24) OH
The title compound (colorless oil) was synthesized in the same manner
as in Example 23. 20 'H-NMR spectrum (CD3OD,
400MHz)8(ppm):0.88(3H, d, J=6.4Hz), 0.90(BH, d, J=7.2Hz), 0.94(3H, t,
J=7.6Hz), 27 MARCH 2006 185 1.00(3H, d\' J=6.8Hz), 1.11(3H, t,
J=7.2Hz), 1.19- 1.70(11H, m), 1.7{7(3H, d:%: .8Hz), 1.86(1H, dd, J=5.6,
14.0Hz), 1.88-1.99(1H, ow), 2.%8/2‘.‘ 7H, $I32.61(2H, m), 2.66(1H,
dd, J=2.4, 8.0Hz), 2. > 2 7(5H, m),
3.74-3.82(1H, m), 4.76-4.83(1H,n)x5.01(1H, d, J=10.8Hz), 5.44(1H, dd,
J=8.8, 15.2Hz), 5.51(1H, dd, J=9.2, 14.8Hz), 5.87(1H, d, J=15.2H2),
6-@§%p%93:§19;8_|‘@t@ 2(1H, dd, J=10.8, 15.2Hz);ESI-MS m/z
635(M+H)+. 10 [Example 25] (8E,12E,14E)-7-((4-(N,N-
diethylamino)pizeridiE L ydearbonyexy-3yLe; 2 2-1 —

trihydroxy-6,10,12,16,20-pentamethyl-18,19-
bis(diethylisopropylsiloxy)-16-hydroxy-6,10,12,16,20-

pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

ODHP%D

ODEIPS

A solution of (8E,12E,14E)-7-acetoxy-3,16,21-
trihydroxy-6,10,12,16,20-pentamethyl-18, 19—
epoxytricosa-8,12,14-trien-11-o0lide (177 mg, 0.33 mmol)
and imidazole (450 mg, 6.61 mmol) in methylene chloride
(6 mL) was cooled to 5°C. A solution of
diethylisopropylsilyl chloride (272 mg, 1.65 mmol) in
methylene chloride (1.5 mL) was added dropwise to the
reaction mixture, and the reaction mixture was stirred
at room temperature for two hours. The reaction
mixture was diluted with ethyl acetate, and then the
organic layer was washed with water. The resulting
organic layer was washed with brine dried over
anhydrous magnesium sulfate, filtered and concentrated

under reduced pressure. The resulting residue was
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epoxytricosa-8,12,14-trien-11-olide (compound 25) The title compound
(colorless oil) was 15 synthesized in the same manner as in Example 23.
1H-NMR spectrum (CD30D, 400MHz)8(ppm):0.88(3H, d,
J=6.8Hz),0.90(3H, d,J=7.2Hz), 0.94(3H.,t, J=7.6Hz), 1.00(3H,d,
J=6.8Hz),1.19-1.70(13H, m),1.77(3H, d, J=0.8Hz),1.82-1.99¢(4HMRRCH 2006
2.28(6H, s),2.32-2.46(2H, 20 m), 2.50:2.62(2H, m), 2.67(1H, dd, J=2.4,
7.6Hz), 2.68- 2.88(2H, m), 2.89(1H, dt, J=2.4, 6.0Hz), 3.52(1H, td, 27
MARCH 2006°186° JL4 4 8I6Hz)T 317408821197 my CH 1124 1 (PR 1S,
42548204,y RO2GN, 0, 739 Blig). 344011 Ad. 1588, 15.2K2),
5.50%1H, dd, J=9.2, 14.8Hz), 5.86(1I—tl d, J:15.2Ha), 6.13(1H, d,

J310.8Hz), 6152(1H; dd; 6 J=1038, 45.2Hz)sE8EMS Bz 649MtH)ompound
[Example 26] (8E,12E,14E)-7-(N-(3-(N',N'-
difretRylamigo) pPoisyl) catbamoddxy) 13 $6, 21 itknydroxy-
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14- trien-11-olide
(é%ﬁ;[p_% 6) & N-NAD'TH OH 10 The title compound (colorless oil)

was synthesized in the same manner as in Example 18. 1H-NMR

spectrum (CD30D, 400MHz)8(ppm):0.88(3H, d, J=6.8Hz), 0.89(3H, d,
JHEREZR 10:94BH, tsd=h4Hz),

(2) (8E,12E,14E)-3,21-
bis(diethylisopropylsiloxy)—-7,16-dihydroxy-
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-

trien-11-olide

ODHP%)

ODEIPS

A 0.2 M guanidine/guanidine nitrate solution
(methanol-methylene chloride, 9:1) (3.9 mL, 0.78 mmol)
was added to (8E,12E,14E)-7-acetoxy-3,21-
bis(diethylisopropylsiloxy)-16-hydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide
(307 mg, 0.3868 mmol), and the reaction mixture was
stirred at room temperature for 13 hours. The reaction
mixture was diluted with ethyl acetate, and then the
organic layer was washed with an aqueous solution of
ammonium chloride. The resulting organic layer was
dried over anhydrous magnesium sulfate, filtered and

concentrated under reduced pressure. The resulting
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1.00(3H, d, J=6.4Hz), 1.19-1.71(10H, m), 1.34(3H, s), 15 1.77(3H, s),
1.82-1.90(2H, m), 2.24(6H, s), 2.34(2H, t, J=7.6Hz), 2.42(1H, dd, J=5.4,
14.2Hz), 2.50-2.60(2H, m), 2.66(1H, dd, J=2.2, 7.8Hz), 2.89(1H, dt,

J=2.2, 5.6Hz), 3.10(2H, t, J=6.8Hz), 3.48-3.55(1H, m), 3.72- 3.82(1H, m),
4.74(1H, dd, J=9.4, 9.4Hz), 5.02(1H, d, 20 J=10.8Hz), 5.37-5.53(2#mM),2006
5.86(1H, d, J=15.2Hz), 6.12(1H, d, J2B®8Hz), 6.52(1H, dd, J=10.8, 187
15.2Hz);ESI-MS m/z 623(M+H)+. 27 MARCH 2006 [Example 27]
Gﬁ§f293%E53§0@¥§%ﬁ%ﬁ@ by silica gel column

di ' [)-N- ylca oyloxy)-3,16,21< )
PEASRAR AT AR co S0 um
eRp@ricesa=s.d 2dldrtsieankl-olide: (campawich2 4) ©Hd QH dhe thlenpound
compound (colorless oil) was synthesized in the same manner as in
Ex@mpled181aH-NMR spectuar{CD36Bs 400MHz)8(ppm):0.88(3H, d,
J=7.2Hz), 0.89(3H, d, J=7.2Hz), 0.94(3H, t, J=7.4Hz), 10 1.01(3H, d,
J=E§£FID£§ 1{8-1 79018t f), 1.34(3H, s), 1.77(3H, s), 1.82-1.98(2H, m),
2.26(6H, s), 2.28 2.37(2H, m), 2.42(1H, dd, J=5.2, 14.0Hz), 2.51-2.59(2H,
m), 2.66(1H, dd, J=2.2, 7.8Hz), 2.83-2.94(4H, m), 3.22- 3.37(2H, covered
with 30B),33048-3F5%@H, m), 3.74 15 3.82(1H, m), 4.70-4.96(1H,
covered with H20), 5.02(1H,

(3) (8E,12E,14E)-3,21-
bis(diethylisopropylsiloxy)-16-hydroxy-6,10,12,16,20-
pentamethyl-7-( (4-nitrophenoxy)carboxy)-18,19-

epoxytricosa-8,12,14-trien-11-olide

ODHP%D

ODEIPS

A solution of (8E,12E,14E)-3,21-
bis(diethylisopropylsiloxy)-7,16-dihydroxy-
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-
trien-11-olide (271 mg, 0.3605 mmol), 4-
dimethylaminopyridine (22 mg, 0.18 mmol) and
triethylamine (369 mg, 3.61 mmol) in methylene chloride
(5 mL) was cooled to 5°C. A solution of 4-nitrophenyl
chloroformate (374 mg, 1.8 mmol) in methylene chloride
(3 mL) was added dropwise to the solution, and the
reaction mixture was stirred at 5 to 10°C for one hour.

The reaction mixture was diluted with ethyl acetate,
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d, J=10.8Hz), 5.40-5.55(2H, m), 5.86(1H, d, J=15.6Hz), 6.12(1H, d,
J=10.8Hz), 6.52(1H, dd, J=10.8, 15.2Hz):ESI-MS m/z 637(M+H)+.
[Example 28] (8E,12E,14E)-3,16,21-trihydroxy 20
6,10,12,16,20-pentamethyl-7-((piperazin-1 27 MARCH 2006 188

yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11- olide (compoR®i28) 06

OH The title compound (colorless oil) Wes synthesized in the same
manner as in Example 18. 5 1H-NMR spectrum (CD30D,

AG0MHZISPP) 0. 87@R, S JSOHZY Y EBH I 326'6HZ) 0 Y39
J=L3He) 9-9§£3'2J,b%’iﬁ?-?g§|%ol &30 91:2’.1-3%&%“3 sulting

1.40-1.54(2H, m), 1.54-1.68 , m), 1.75(3H, s), 1.82- 1.98(2H, m),

2 3bg2 A6 H. a0k 2.48:2.6{(2He m)w2 62 1h2 681k rmy2.68<280(4H,
m), 2.82-2.92(1H, m), 3.34- 3.54(5H, m), 3.72-3.82(1H, m), 4.74-4.92(1H,
coverEd rwitls HPO)N 8§ DUYIH sd 1Js1R4HE), Br34-SBH2H, AN G861 AL ed
J=15,0Hz), 6.12(1H, d, J=11.0Hz), 6.52(1H, dd, J=11.0, 15.0Hz);
Egﬂﬂﬁ§nﬁ?%ﬁ9 +ﬂfsgﬁyﬁ§an“ﬁgﬁgfesult1ng residue was

&E%}%%5653ﬁ§1%giﬁégy QXYcolumn chromatography (Kanto
6,10,12,16,20-pentamethyl-7-(N-methyl-N-(1-

methylpiperdin-4&-yhcarbamoyloxy)1:8;1Eeporyticesaat e—hexane, 1:9
8,12,14-trien-11-olide (compound 29) 189 27 MARCH 2006
-> 1:7 => 1:6) to obtain the title compound (319.6 mg,
97%) as a yellow pale oil.

ESI-MS m/z 938 (M+Na) .

(Example 30-4 step)

(4) (8E,12E,14E)-3,21-
bis(diethylisopropylsiloxy)-16-hydroxy-6,10,12,16,20-
pentamethyl-7-((4-(1l-methylpiperidin-4-yl)piperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-

olide

(0]

zZ

ODEIPS /U

()

A solution of 1-(4-methylpiperidin-1-yl)-
piperazine (11.7 mg, 63.3 Umol) in tetrahydrofuran (1
mL) and triethylamine (13 mg, 0.127 mmol) were added
dropwise to a solution of (8E,12E,14E)-3,21-
bis(diethylisopropylsiloxy)-16-hydroxy-6,10,12,16,20-

pentamethyl-7-( (4-nitrophenoxy)carboxy)-18,19-



The title compound (colorless oil) was synthesized in the same manner as
in Example 18. 1H-NMR spectrum (CD30D, 400MHz)8(ppm):0.88(3H, d,
J=6.8Hz), 0.89(3H, d, J=7.2Hz), 0.93(3H, t, J=7.6Hz), 5 0.99(3H, d,
J=6.8Hz), 1.00-1.04(1H, m), 1.19-1.68(11H, m), 1.33(3H, s), 1.77(3H, s),
1.86(1H, dd, J=5.2, 14.0Hz), 1.90-1.98(1H, m), 2.04-2.16(2H, M})ARCH 2006
2.28(3H, s), 2.42-2.60(3H, m), 2.66(1Hp 4d, J=2.4, 8.0Hz), 279(3H s),
2.84-2.98(3H, m), 3.52(1H, dt, J=4.4, 10 8.4Hz), 3.72-3.80(1H, m)
3%@%5@#%)3 %764, ééaﬁ%%%ﬂéorwhﬁ%df% éme%l 6 pmol)
J510.4Hz gaﬁﬁl&%‘% ? 52Hz), 5.9 @Hrggc% §>§ A2l was
5.86(1H, 2Hz 6121H ., J=10.8Hz), 6.52(1H J 10.8,
1@QHJ_Zi&ﬂd\ﬂsﬂ”@/@n@%h{béﬁétiﬁ{aa@ﬁpl@ﬁo]hours he
(8E,12E,14E)-3,16,21-trihydroxy-
64@@1@20%@2&@@?—7 {4-(vimsthylpigeriliihyl acetate, and

yI plperazm carbony oxy-18,19-epoxytricosa- 8 12,14-trien-11-olide
G OR S KSR S TIE oA sy (o) e

(8%3{%%%5)(%61%%8{%% %gydrogencarbonate The resulting
bis(diethylisopropylsiloxy)-16-hydroxy-6,10,12,16,20-

pentamethyli18,£3-epaxytricasat 8chzs H4-4rignd t«lidenQREEHRS GrA
solution of (8E,12E,14E)-7-acetoxy-3,16,21-
tribydiokye6, 16 1.0t F8, 20-pertarfiethyr gt ed under reduced

pressure. The resulting residue was purified by thin-
10 layer chromatography (Fuji Silysia NH Silica gel plate;
ethyl acetate-hexane, 9:1) to obtain the title compound

(18.5 mg, 61%) as a colorless oil.

(Example 30-5 step)

15 (5) (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-((4-(1l-methylpiperidin-4-
yl)piperazin-1-yl)carbonyl)oxy—-18,19—-epoxytricosa-

8,12,14-trien-11-o0lide (compound 30)

0

(\NJ\O

J
OH /'O/N

o)

A solution of (8E,12E,14E)-3,21-
20 Dbis(diethylisopropylsiloxy)-16-hydroxy-6,10,12,16,20-
pentamethyl-7-((4-(1l-methylpiperidin-4-yl)piperazin-1-

yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-
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epoxytricosa-8,12,14-trien-11-olide (177 mg, 0.33 mmol) and imidazole
(450 mg, 6.61 mmol) in methylene chloride (6 mL) was cooled to 5C. A
solution of 10 diethylisopropylsilyl chloride (272 mg, 1.65 mmol) in
methylene chloride (1.5 mL) was added dropwise to the reaction mixture,
and the reaction mixture was stirred at room temperature fop tWEARORS.2006
The reaction mixture was diluted with £#ftyl acetate, and then the 15
organic layer was washed with water. The resulting organic layer was

washEF withbrinded-cver aitbtods magheSinrsSaftE Aiteréd Bhd

concentrated ynder éeeycedferc_efsggaecgﬂ;mnﬁgg find resique was 24 o y
MARCH 2006 191 puritied by silica gel'’column chromatography (Kanto

siica gek6iN 40 ta-10Q iy ethyl acetgtedexangr 1:12 -3 1iBe1 1:6wras
1:4) to obtain the title compound (242.9 mg, 93%) as a colorless oil. 5
ESEMSIngz seB{MeNby+. (Example: B0 step () {BE, 12 C4ERB, 21 -
bis(diethylisopropylsiloxy)-7,16-dihydroxy 10

6101216 20%eritarhe -1%‘,'1@%88&3}1%&?5%3*1%%4-ﬁﬁén-ﬁﬁ%id%oc‘jﬁs-

Ogﬁgp§éégé€BkgﬁﬁggﬁﬁgﬁﬁggﬁagPH%@@SQ%E@nethyl acetate,

(methanol-methylene chloride, 9:1)(3.9 mL, 0.78 mmol)
and then the organic layer was washed with an aqgqueous
solution of sodium hydrogencarbonate. The resulting
organic layer was washed with an aqueous solution of
sodium hydrogencarbonate, dried over anhydrous
magnesium sulfate, filtered concentrated under reduced
pressure. The resulting residue was purified by thin-
layer chromatography (Fuji Silysia NH Silica gel plate;
methanol-dichloromethane, 1:24) to obtain the title
compound (7.6 mg, 56%) as a colorless oil.
'H-NMR spectrum (CDs0OD, 4OOMHZ)5(ppm):O.88(3H, d,
J=6.8Hz), 0.90(3H, d, J=7.2Hz), 0.94(3H, t, J=7.6Hz),
1.00(3H, d, J=6.8Hz), 1.19-1.69(13H, m), 1.77(3H, s),
1.82-1.97(4H, m), 1.98-2.06(2H, m), 2.25(3H, s), 2.24-
2.32(1H, m), 2.42(1H, dd, J=5.2, 14.0Hz), 2.48-2.60(6H,
m), 2.66(1H, dd, J=2.4, 8.0Hz), 2.87-2.95(3H, m), 3.38-
3.55(5H, m), 3.74-3.81(1H, m), 4.75-4.82(1H, m),
5.01(1H, d, J=10.4Hz), 5.44(1H, dd, J=8.8, 14.8Hz),
5.50(1H, dd, J=9.2, 14.8Hz), 5.86(1H, d, J=15.2Hz),
6.12(1H, d, J=11.2Hz), 6.52(1H, dd, J=10.8,

15.2Hz) ;ESI-MS m/z 704 (M+H)".

[Example 31] (8E,12E,14E)-7-((4-(2-
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was added to (8E,12E,14E)-7-acetoxy-3,21 15
bis(diethylisopropylsiloxy)-16-hydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (307 mg, 0.3868
mmol), and the reaction mixture was stirred at room temperature for 13
hours. The reaction mixture was diluted with ethyl acetate, and ttrexcthe2006
20 organic layer was washed with an agdaeous solution of ammonium
chloride. The resulting organic layer was dried over anhydrous

magRBSh Editdte Pifetéd And—¥dncehtfated bnderredutéd pressure.
T i 7 CH,2 2 _resi urified by silica gel
colh'l% rﬁ?%%rr}%ré at%?a%dhgb(ig?rﬁc% ?iligag g%ﬁ%ﬁg v é()q'n? * ethyl
acgigteyhexanss 4:4), to pbtainthe difle compound (2 mgD3N) as a
colorless oil. 5 ESI-MS m/z 773(M+Na)+. (Example 30-3 step) (3)
(8E,12E,14E)-3,21- bis(diethylisopropylsiloxy)-16-hydroxy-6,10,12,16,20
10 pentamethyl-?-((4-nitrophenoxy)car%- 8,19-

epoxytricosa-8,12,14-trien-11-olide ODEIPS A'solution of
(8E,12E,14E)-3,21- bis(diethylig¢propyIsitoxy) -dihydroxy-
6,10,12,16,20-pentamegipyl-18,19-epoxytrisesa-8,32,14 15 trien-11-olide
(271 mg, 0.3605 mmgl) 4- dineth j ré e 8|_[ng 0.18 mmol) and

OH

The title compound (colorless oil) was
synthesized in the same manner as in Example 18.
'H-NMR spectrum (CDs0OD, 4OOMHZ)5(ppm):O.88(3H, d,
J=6.8Hz), 0.90(3H, d, J=6.8Hz), 0.94(3H, t, J=7.6Hz),
1.00(3H, d, J=6.8Hz), 1.19-1.69(11H, m), 1.77(3H, d,
J=0.8Hz), 1.86(1H, dd, J=5.2, 14.0Hz), 1.88-1.98(1H,
m), 2.38-2.51(5H, m), 2.52-2.60(2H, m), 2.61-2.70(5H,
m), 2.89(1H, dt, J=2.0, 6.0Hz), 3.40-3.56(5H, m), 3.74-
3.81(1H, m), 4.76-4.82(1H, m), 5.01(1H, d, J=10.4Hz),
5.44(1H, dd, J=8.8, 14.8Hz), 5.50(1H, 4dd, J=9.2,
14.8Hz), 5.86(1H, d, J=15.2Hz), 6.12(1H, d, J=10.8Hz),
6.52(1H, dd, J=10.8, 15.2Hz);ESI-MS m/z 660 (M+H)",

682 (M+Na) .

[Example 32] (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-(((2S)-2-((pyrrolidin-1-
yl)methyl)pyrrolidin-1-yl)carbonyl)oxy—-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (compound 32)



10

15

triethylamine (369 mg, 3.61 mmol) in methylene chloride (5 mL) was
cooled to 5C. A solution of 4-nitrophenyl chloroformate (374 mg, 1.8
mmol) in methylene chloride 20 (3 mL) was added dropwise to the
solution, and the reaction mixture was stirred at 5 to 10C for one hour.
The reaction mixture was diluted with ethyl acetate, 27 MARCH 28686H 93006
and then the organic layer was washewith an aqueous solution of
sodium hydrogencarbonate. The resulting organic layer was washed with
water, dried over anhydrous magnesium sulfate, filtered and concentrated
5 under reduced pressure. The resulting.residyie was purified by silica gel
column chromatography (Kanto silica ged60I, 40 to 50 m; ethyl
acetate-hexane, 1:9 ->1:7 -> 1:6) to :j@theotitle compound (319.6 mg,
97%) as a yellow pale oil. 10 ESI-MS m/z 93
step) (4) (8E,12E,14E)-3y21-

a)+. (Example 30-4

yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11- olide ODEIPS A
solution of 1-(4-methylpiperidin-1-yl)- piperazine (11.7 mg, 63.3 mol) in
tetrahydrofuranTd<20-int) @nddrietbylamine 13 mg; K124 ymal) svere
a??iihesized in the same manner as in Example 30.
'H-NMR spectrum (CD30OD, 4OOMHZ)5(ppm):O.88(3H, d,
J=6.4Hz), 0.90(3H, d, J=7.2Hz), 0.94(3H, t, J=7.6Hz),
0.97-1.07(3H, m), 1.19-2.03(25H, m), 2.38-2.69(10H, m),
2.89(1H, dt, J=2.0, 6.0Hz), 3.30-3.40(1H, covered with
CDs0D), 3.52(1H, td, J=4.4, 8.4Hz), 3.73-3.81(1H, m),
3.89-3.99(1H, m), 4.74-4.86(1H, covered with H;0),
5.02(1H, 4, J=10.8Hz), 5.40-5.55(2H, m), 5.87(1H, d,
J=15.2Hz), 6.13(1H, 4, J=11.2Hz), 6.52(1H, dd, J=11.2,

15.2Hz) ;ESI-MS m/z 675 (M+H)".

[Example 33] (8E,12E,14E)-7-((4-(2-(N,N-
dimethylamino)ethyl)piperazin-1-yl)carbonyl)oxy—
3,16,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (compound 33)



dropwise to a solution of (8E,12E,14E)-3,21-
bis(diethylisopropylsiloxy)-16-hydroxy-6,10,12,16,20-
pentamethyl-7-((4-nitrophenoxy)carboxy)-18,19 27 MARCH 2006 194
epoxytricosa-8,12,14-trien-11-olide (29 mg, 31.6 mol) in tetrahydrofuran

(2 mL), and the reaction mixture was stirred at room temperatunesfRCtw@ 006
hours. The reaction mixture was dilutedavith ethyl acetate, and 5 then the
organic layer was washed with an agueous solution of sodium
hydrogencarbonate. The resulting organic layer was dried over

anhydrous magnesium sulfate, filtered and c?ncentrated under reduced
pressure. The resulting residue was purrfi/e\d\| y
chromatography (Fuji Silysia NHgitita§)

yl acetate-hexane,

9:1) to obtain the title co a colorless oll.
(Example 30-5 step) 15 (5 -3 1-tn gdroxy-
6,10,12,16,20-pentamethy]-7-((4-(ismeth Iplp%rldln 4=

yl)piperazin-1-yl)carbonyl)oxy-18,19-epoxytricosa- 8,12,14-trien-11-olide
(compound 30) OH A solution of (8€,12E,14E)-3,21 20
bis(diethylisopropylsiloxy)-16-hydroxy-6,10,12,16,20-
pentamethyl-7-{(A<1tmethylpipetidinAdylpiperazineks cil) was
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11 195
synthesized in the same manner as in Example 30.
'H-NMR spectrum (CD30OD, 4OOMHZ)5(ppm):O.88(3H, d,
J=6.4Hz), 0.90(3H, d, J=6.8Hz), 0.94(3H, t, J=7.6Hz),
1.00(3H, d, J=6.8Hz), 1.19-1.69(11H, m), 1.77(3H, d,
J=0.8Hz), 1.86(1H, dd, J=5.2, 14.0Hz), 1.88-1.98(1H,
m), 2.28(6H, s), 2.39-2.49(5H, m), 2.49-2.61(6H, m),
2.66(1H, dd, J=2.4, 8.0Hz), 2.89(1H, dt, J=2.0, 6.0Hz),
3.40-3.56(5H, m), 3.75-3.81(1H, m), 4.75-4.83(1H, m),
5.02(1H, 4, J=10.8Hz), 5.44(1H, dd, J=8.8, 14.8Hz),
5.50(1H, dd, J=9.2, 14.8Hz), 5.86(1H, d, J=15.2Hz),
6.13(1H, 4, J=11.2Hz), 6.52(1H, dd, J=10.8,

15.2Hz) ;ESI-MS m/z 678 (M+H)"

[Example 34] (8E,12E,14E)-7-((4-benzylpiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(compound 34)



olide (18.5 mg, 27 MARCH 2006 19.2 mol) in tetrahydrofuran (2 mL) was
cooled to 5C. Tetrabutylammonium fluoride (1.0 M solution in
tetrahydrofuran, 42.3 L, 42.3 mol) was added dropwise to the solution,
and the reaction 5 mixture was stirred at room temperature for four hours.
The reaction mixture was diluted with ethyl acetate, and thenthearganie006
layer was washed with an aqueous sokgion of sodium
hydrogencarbonate. The resulting organic layer was washed with an
agueous solution of 10 sodium hydrogencarkz?nate dried over anhydrous
magnesium sulfate, filtered concentrated undér reduced pressure. The
resulting residue was purified b hrgmatography (Fuji Silysia
NH Silica gel plate; methanol-dichtoro v24) to obtain the title 15
compound (7.6 mg, 56%yas a colorless oik spectrum (CD30D,
400MHz)8(ppm):0.88(3H. d, % =7.2Hz), 0.94(3H, t,
J=7.6Hz), 1.00(3H, d, J=6[8Hz), 149 ), PY7(3H, s),
1.82-1.97(4H, m), 1.98-2.06(2H, m), 2. 25(3H s) 2.24 20 2.32(1H, m), m),

2.66(1H, 2535%§Ht§tqglt|oné:ég% colorless o0il) was

synthesized in the same manner as in Example 18.

'H-NMR spectrum (CD30D, 4OOMHZ)5(ppm):O.88(3H, d,
J=6.8Hz), 0.90(3H, d, J=7.2Hz), 0.94(3H, t, J=7.2Hz),
0.99(3H, d, J=7.2Hz), 1.14-1.32(3H, m), 1.34(3H, s),
1.36-1.70(5H, m), 1.77(3H, d, J=1.2Hz), 1.78-1.96(2H,
m), 2.36-2.48(5H, m), 2.52-2.60(2H, m), 2.67(1lH, dd,
J=2.4, 10.4Hz), 2.89(1H, dt, J=1.6, 5.2Hz), 3.41-
3.58(7H, m), 3.74-3.82(1H, m), 4.78(1H, dd, J=9.0,
9.0Hz), 5.01(1H, d, J=10.4Hz), 5.44-5.54(2H, m),
5.87(1H, d, J=15.2Hz), 6.12(1H, d, J=10.8Hz), 6.52(1lH,
dd, J=11.2, 15.2Hz), 7.22-7.38(5H, m);ESI-MS m/z

697 (M+H) "

[Example 35] (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-(N-(l-methylpiperidin-4-
yl)carbamoyloxy)—-18,19-epoxytricosa-8,12,14-trien-11-

olide (compound 35)
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6.12(1H, m), 2.42(1H, dd, J=5.2, 14.0Hz), 2.48-2.60(6H, dd, J=2.4,
8.0Hz), 2.87-2.95(3H, m), 3.38- 3.74-3.81(1H, m), 4.75-4.82(1H, m), d,
J=10.4Hz), 5.44(1H, dd, J=8.8, 14.8Hz), dd, J=9.2, 14.8Hz), 5.86(1H, d,
J=15.2Hz), d, J=11.2Hz), 6.52(1H, dd, J=10.8, 15.2Hz);ESI-MS m/z

704(M+H)+. [Example 31] (8E,12E,14E)-7-((4-(2 27 MARCH2006.496 2006

cyanoethyl)piperazin-1-yl)carbonyl)oxg3)16,21-
trihydroxy-6,10,12,16,20- ﬁentamethyl 18,19-
epoxytricosa-8, ?L?e_mt&l f8ﬁ‘§’€%d&%dj§i)eéﬁ| PHe-itl’as

%’g pund (colorless qif) was.p sypthesized in tq%s%mgﬁ%“%r S '“
Example 18. 1H-NMR spectrum (CD30D, 400MHz)8(ppm):0.88(3

Jiﬁﬁﬁ'ﬂm Q9863 eh Jrtn8biz), (484(3kt: t3lepaiz), . 8 DO(3H, d,,
J=6.8Hz), 1.19-1.69(11H, m), 1.77(3H, d, J=0.8Hz), 1.86(1H, dd, J=5.2,
14°6Hz3HE88-1098(@A FRHO 1§)), 2738-2251(5H, fn92.63H2 60(2H M), 6H2) ,
2.61-2.70(5H, .m), 289(%1H dt, J=2.0, 6OHJ? 3.40-3.56(5H, m 374-

3810TH >y, 768217 ), 5.04TH: d2J210.4RY), 8.aatHE

J58.8¢14. 8*7@115%50(4“ dd, 9792; 14.8Hz),15. §ﬁ(z1—)H %385512%

6.12(1H, d, J=10.8Hz), 15 6.52(1H, dd, J=10.8, 15.2Hz);ESI-MS iz’

6600WEHﬁ4 2.18(2H, m), 2.26(3H, s), 2.42(1H, dd, J=5.6,
14.8Hz), 2.51-2.59(2H, m), 2.67(1H, dd, J=2.4, 8.0Hz),
2.78-2.86(2H, m), 2.89(1H, dt, J=2.4, 6.0Hz), 3.35-
3.40(1H, m), 3.48-3.54(1H, m), 3.74-3.80(1H, m), 4.70-
4.79(1H, m), 5.01(1H, d4, J=10.8Hz), 5.38-5.42(2H, m),
5.86(1H, d, J=15.6Hz), 6.12(1H, d, J=11.2Hz), 6.52(1H,

dd, J=11.2, 15.2Hz);ESI-MS m/z 635(M+H)".

[Example 36] (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-( (4-(pyridin-4-
yl)piperazin-1l-yl)carbonyl)oxy—-18,19—-epoxytricosa-

8,12,14-trien-11-o0lide (compound 36)

o)
(\NJ\O

o

The title compound (colorless oil) was
synthesized in the same manner as in Example 18.
'H-NMR spectrum (CDsOD, 4OOMHZ)5(ppm):O.88(3H, d,
J=6.8Hz), 0.89(3H, d, J=7.2Hz), 0.93(3H, t, J=7.2Hz),

1.01(3H, d, J=6.8Hz), 1.20-1.32(3H, m), 1.34(3H, s),
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682(M+Na)+. [Example 32] (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-(((2S)-2-((pyrrolidin-1 20
yl)methyl)pyrrolidin-1-yl)carbonyl)oxy-18,19-
epoxytricosa-8,12,14-trien-11-olide (compound 32) 197 OH 27 MARCH
2006 The title compound (colorless oil) was synthesized in the sarrcH 2006
manner as in Example 30. 1H-NMR spéctrum (CD30D,

400MHz 8&) m):0.88S3H, d, J=6.4Hz), 0.90(3H, d, J=7.2Hz), 0.94(3H, t,
le?.éﬁz)%, : @@ﬂam(sH,lmW 1392 B3¢25H, Ay, 2:38-586(161 ! m),

2?9&%’11% 15350, §.0Hz), 3?9:%-@921,'*’20%’?@ Wwith ,6:D30D), (g'.%zéj("ilﬂ,
td, 3=4.4, 8'4Hz), 3.73-3.81(1H,' m), 3/89-3.99(1H, m), 4.74-4.86(1H,
ceneredwithoh2@), 05102(1H, & I+10,8H=), 5#025.55(2H,0m))5.83(1kk d,
10 J=15.2Hz), 6.13(1H, d, J=11.2Hz), 6.52(1H, dd, J=11.2, 15.2Hz);
ESHUS fflz 6T5(M3HFL.[Examplel33[(BE, B2E44E)&o((4H2-(N)N- 3 - 74~
dimethylamino)ethyl)piperazin-1-yl)carbonyl)ox

15
31671 it dfbxy-6, 1002716, 20 pentangtHyr 1 ot H20) s 5.02 (1H,
epOXy3icasazg 1 2, 14strien-EL-glide (corpound 33) 198 0NAQ Ol b ,

6.13(1H, 4, J=10.8Hz), 6.52(1H, dd, J=10.8, 15.2Hz),
6.86(2H, d, J=6.4Hz), 8.12(2H, d, J=6.4Hz);ESI-MS m/z

684 (M+H) .

[Example 37] (8E,12E,14E)-7-((4-cyclohexylpiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(compound 37)

0
(\NJLO

ONJ

The title compound (colorless oil) was
synthesized in the same manner as in Example 18.
'H-NMR spectrum (CD3OD, 4OOMHZ)5(ppm):O.88(3H, d,
J=6.8Hz), 0.89(3H, d, J=7.2Hz), 0.94(3H, t, J=7.4Hz),
1.00(3H, d, J=6.4Hz), 1.08-1.41(8H, m), 1.34(3H, s),
1.41-1.70(6H, m), 1.70-1.98(6H, m)1.77(3H, s), 2.25-
2.35(1H, m), 2.42(1H, dd, J=5.4, 14.2Hz), 2.50-2.63(6H,
m), 2.66(1H, dd, J=2.2, 7.8Hz), 2.89(1H, dt, J=2.2,

5.6Hz), 3.37-3.55(5H, m), 3.74-3.82(1H, m), 4.75-
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OH 27 MARCH 2006 The title compound (colorless oil) was synthesized

in the same manner as in Example 30. 1H-NMR spectrum (CD30D,
400MHz)8(ppm):0.88(3H, d, J=6.4Hz), 0.90(3H, d, J=6.8Hz), 0.94(3H, t,
J=7.6Hz), 5 1.00(3H, d, J=6.8Hz), 1.19-1.69(11H, m), 1.77(3H, d,

J=0.8Hz), 1.86(1H, dd, J=5.2, 14.0Hz), 1.88-1.98(1H, m), 228(6HRSH 2006
2.39-2.49(5H, m), 2.49-2.61(6H, m), 2®6(1H, dd, J=2.4, 8.0Hz), 2.89(1H,

dt, J=2.0, 6.0Hz), 3.40-3.56(5H, m), 3.75-3.81(1H, m), 4.75-4.83(1H, m),

16 5502(1H; di=10802) Blaa@dH, Hal §=887 L4810 550 dd, ™ -
J=9. 8Hz), 5.86(1H, =15 v 8:13(1H, d, J511.2Hz7), 6.5 :

d-c?, 'J§=611E)4.Lé§,' 1%.’2ngj;(lllzé;]%%Jrrh/z%%g(ﬁ/@m+gi5%éégm%ﬁegg4] 228,
(8k11 2644E) - (4benzylpjperazingd-m/z 689 (M+H) *.
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (compound 34)
199 OH OH OH 27 MARCH. 2006 The title compound (cqlorless oil) was

syrithedizéd imthe sahié et 85'in Exaple 187 1AYRIKR Epectrum
(@GD39D,; 2004 'dél)%%l?m)iﬁ@@@ﬁ' 8. =6, 8HzL O 23Kt Gp J7 £2H7).,

0.94(3H, t, J=7.2H2z),
yl)piperazin-1l-yl)carbonyl)oxy—-18,19—-epoxytricosa-

8,12,14-trien-11-o0lide (compound 38)

The title compound (colorless oil) was
synthesized in the same manner as in Example 18.
'H-NMR spectrum (CDs0OD, 4OOMHZ)5(ppm):O.88(3H, d,
J=6.8Hz), 0.89(3H, d, J=7.2Hz), 0.94(3H, t, J=7.4Hz),
1.00(3H, d, J=6.4Hz), 1.20-1.98(14H, m), 1.34(3H, s),
1.77(3H, s), 2.38-2.62(8H, m), 2.66(1lH, dd, J=2.2,
7.8Hz), 2.89(1H, dt, J=2.2, 5.6Hz), 3.37-3.56(7H, m),
3.74-3.82(1H, m), 3.94-4.02(2H, m)4.76-4.82(1H, m),
5.02(1H, d, J=10.4Hz), 5.40-5.54(2H, m), 5.86(1H, d,
J=15.2Hz), 6.12(1H, 4, J=10.0Hz), 6.52(1H, dd, J=10.8,

15.2Hz) ;ESI-MS m/z 691 (M+H)".

[Example 39] (8E,12E,14E)-3,16,21-trihydroxy—-7—( (4-
isopropylhomopiperazin-1-yl)carbonyl)oxy-6,10,12,16,20-

pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide
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5 0.99(3H, d, J=7.2Hz), 1.14-1.32(3H, m), 1.34(3H, s), 1.36-1.70(5H, m),
1.77(3H, d, J=1.2Hz), 1.78-1.96(2H, m), 2.36-2.48(5H, m), 2.52-2.60(2H,
m), 2.67(1H, dd, J=2.4, 10.4Hz), 2.89(1H, dt, J=1.6, 5.2Hz), 3.41-
3.58(7H, m), 3.74-3.82(1H, m), 4.78(1H, dd, J=9.0, 10 9.0Hz), 5.01(1H, d,
J=10.4Hz), 5.44-5.54(2H, m), 5.87(1H, d, J=15.2Hz), 6.12(XH, djARCH 2006
J=10.8Hz), 6.52(1H, dd, J=11.2, 15.2H¥), 7.22-7.38(5H, m);ESI-MS m/z
697(M+H)+. 15 [Example 35] (8E,12E,14E)-3,16,21-trihydroxy-
6,180 26 28-pehtamethyl-7-(N-(1-methylpiperidin-4-
yl)carbamoyloxy)-18,19-epoxytricosa-8,12,14-trien-11- olide (compound
35) OH 27 MARCH 2006 200 The tltle campgund (colorless oil) was
synthesized in the same manner a 18. 1H-NMR spectrum
(CD30D, 400MH2z)8(ppm):0.88(3H, UJZ .90(3H, d, J=7.2H2z),
0.94(3H, t, J=7.6Hz), 5 0.99(3H, d, J 6.8Hz)ll 1.20-1.32(3H, m), 1.34(3H,
s), 1.36-1.72(5H, m), 1.97(3Ho d, J=1.2Hz),]1.89-1.D0(6H, m),
2.04-2.18(2H, m), 2.26(3H; s); 2. 67 1at8Hz), 2.51-2.59(2H,
m), 2.67(1H, dd, J=2.4, 8.0Hz), 298-2.86(2H, m), 2.89(LH, dt, J=2.4,
6.0Hz), 3.35 10 3.40(1H, m), 3.48-3.54(1H, m), 3.74-3.80(1H, m), 4.70-
4.79(1H, m), 5.03@H, 25 J=10)8H) 25 -38:i5:42(2H, ), 15.86(Hbyd,—

J=15.6Hz), 6.12(1H, d, J=11.2Hz), 6.52(1H,
siloxy)-16-hydroxy-6,10,12,16, 20-pentamethyl-7-( (4-

nitrophenoxy)carboxy)-18,19-epoxytricosa-8,12,14-trien-
1ll1-olide (31 mg, 0.034 mmol) obtained in the Example
30-3 step was dissolved in tetrahydrofuran (2 mL).
Then, l-isopropyl homopiperazine (9.7 mg, 0.068 mmol)
and triethylamine (10.3 mg, 0.10 mmol) were added to
the mixture, and the reaction mixture was stirred under
nitrogen atmosphere at room temperature for two hours.
The reaction mixture was diluted with ethyl acetate,
and then the organic layer was washed with aqgqueous
solution of sodium hydrogencarbonate and brine. The
resulting organic layer was dried over anhydrous
magnesium sulfate, filtered and concentrated under
reduced pressure. The resulting residue was purified
by silica gel column chromatography (Fuji Silysia NH
Silica gel; ethyl acetate-hexane, 20:80 -> 25:75) to
give (8E,12E,14E)-3,21-bis(diethylisopropylsiloxy)—-16-—
hydroxy-7—( (4-isopropylhomopiperazin-1-yl)carbonyl)oxy-
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-
trien-11-olide (26 mg, 0.028 mmol). ESI-MS m/z

919 (M+H) .
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25

dd, J=11.2, 15.2Hz);ESI-MS m/z 635(M+H)+. 15 [Example 36]
(8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-((4-(pyridin-4-
yl)piperazin-1-yl)carbonyl)oxy-18,19-epoxytricosa- 8,12,14-trien-11-olide
(compound 36) OH The title compound (colorless oil) was 2Q 3ymtkiesized006
in the same manner as in Example 18 d+-NMR spectrum (CD30D,
4OOMHz)8(ppm§&88(3H, d, J=6.8Hz), 0.89(3H, d, J=7.2Hz), 0.93(3H, t,
J=7.2Hz), 1.01(3M- 9, BE6BLE, 1 20-T'92(3Ht,4R) TIRBL, & 27

g"@%‘%ﬁ!%@ ’9 201 39106 M) -7?@’}{1@;6 . 232-01(2H, m),

J=5.2, 14.0Hz), 2.51-2.62(2H, m 1H, dd, J=2.0,
8.0k12),2389 (It od= 244, 6.0I7),1 3138+ 3.48(4H s 13- 48r3.55(1H, m),
3.56-3.66(4H, m), 3.74 5 3.82(1H, m), 4.80-4.92(1H, covered with H20),
502t 1N dd g f0.8M2), D405L56(H, )0 BI8A(THL Y, J=4 8RR
6.13(1H, d, J=10.8Hz), 6.52(1H, dd, J=10.8, 15.2Hz), 6.86(2H, d,

JSE AR, F15CH Y JR6 41 ESI-ME I 884 (M PHY 10 [Exafiie 37]

@%%}%EééEQQEQ%*HEE¥E%¥m“§¥%€Qﬂhere at room temperature
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-

penrtametiylH8;13-epoxyitcosa8ilih Mtriert twlide s(compaisd /At h

Ctihyl acetate, and then the organic layer was washed
with agqueous solution of sodium hydrogencarbonate and
brine. The resulting organic layer was dried over
anhydrous magnesium sulfate, filtered and concetrated
under reduced pressure. The resulting residue was
purified by silica gel column chromatography (Fuji
Silysia NH Silica gel; methylene chloride-methanol,
100:0.5 => 100:2) to give the title compound (14.6 mg)
as a colorless oil.
'H-NMR spectrum (CDs0OD, 4OOMHZ)5(ppm):(CD3OD,
400MHz)d (ppm) : 0.88(3H, d, J=6.8Hz), 0.89(3H, d,
J=7.2Hz), 0.94(3H, t, J=7.4Hz), 0.99-1.05(9H, m), 1.16-
2.00(12H, m), 1.34(3H, s), 1.77(3H, s), 2.42(1lH, dd,
J=5.2, 14.0Hz), 2.48-2.76(7H, m), 2.84-2.98(2H, m),
3.38-3.58(5H, m), 3.74-3.82(1H, m), 4.76-4.91(1H, m),
5.02(1H, d, J=10.8Hz), 5.40-5.56(2H, m), 5.86(1H, d,
J=15.2Hz), 6.12(1H, 4, J=10.0Hz), 6.52(1H, dd, J=10.8,

15.2Hz) ;ESI-MS m/z 663 (M+H)".

[Example 40] (8E,12E,14E)-3,16,21-trihydroxy-7-(1- (4~

(4-hydroxypiperidin-1-yl)piperidin-1-yl)carbonyl)oxy-
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15 The title compound (colorless oil) was synthesized in the same manner
as in Example 18. 1H-NMR spectrum (CD30D, 400MHz)8(ppm):0.88(3H,
d, J=6.8Hz), 0.89(3H, d, J=7.2Hz), 0.94(3H, t, J=7.4Hz), 1.00(3H, d,
J=6.4Hz), 1.08-1.41(8H, m), 1.34(3H, s), 20 1.41-1.70(6H, m),
1.70-1.98(6H, m)1.77(3H, s), 2.25- 2.35(1H, m), 2.42(1H, dd; J=82RCH 2006
14.2Hz), 2.50-2.63(6H, m), 2.66(1H, dd5J=2.2, 7.8Hz), 2.89(1H, dt,
J=2.2, 5.6Hz), 3.37-3.55(5H, m), 3.74-3.82(1H, m), 4.75 27 MARCH 2006
262 WBIAH. tny. S EAA RS HLY0.8LE), 15 26B5H(OF 50535 86 (1t o -
J£15.2Hz), 16_.%21(}5—{@ d(gg;i\g)ésl}l—?% 6.5<(1H, dd, J=10.8, 15.2Hz);ESI-MS
m?z 689(M+H)+. 5 [Example 38| (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-((4-(tetrahydropyran-4-
yl)piperazin-1-yl)carbonyl)oxy-18,19-epox tric&- 8,12,14-trien-11-olide
(compound 38) OH The title compound@ e%s oil) was 10 synthesized
in the same manner as in Exampl N M trum (CD30D,
400MHz)8(ppm):0.88(3H, d, J+@ J0.89(3H, d, J=7.2Hz), 0.94(3H, t,
J=7.4Hz), 1.00(3H, d, J=p.4HD), 1.20-1.98(1] H,Orn), 1.34(3H, s),

1.77(3H, s), 2.38-2.62(8H, "), Z.66(1H; J=2.215 @t8Hz), 2.89(1H, dt,
J=2.2, 5.6Hz), 3.37-3.56(7H, m), 3. 1-3.8 (1H, m), 3.94-4.02(2H,
m)4.76-4.82(1H, m), 5.02(1H, d, J=10.4Hz), 5.40-5.54(2H, m), 5.86(1H,

d, The title compound (colorless oil) was

synthesized in the same manner as in Example 30.
'H-NMR spectrum (CDs0OD, 4OOMHZ)5(ppm):(CD3OD,
400MHz)d (ppm) : 0.87(3H, d, J=6.8Hz), 0.89(3H, d,
J=7.2Hz), 0.94(3H, t, J=7.4Hz), 0.99(3H, d, J=6.4Hz),
1.20-1.70(12H, m), 1.34(3H, s), 1.77(3H, s), 1.82-
1.98(6H, m), 2.29-2.38(2H, m), 2.38-2.60(4H, m),
2.66(1H, dd, J=7.6, 2.0Hz), 2.70-2.91(5H, m), 3.49-
3.55(1H, m), 3.55-3.64(1H, m), 3.74-3.81(1H, m), 4.11-
4.20(2H, m), 4.75-4.81(1H, m), 5.02(1H, d, J=10.8Hz),
5.40-5.54(2H, m), 5.86(1H, d, J=15.2Hz), 6.12(1H, d,
J=10.8Hz), 6.52(1H, dd, J=11.2, 15.6Hz);ESI-MS m/z

705 (M+H) *.

[Example 41] (8E,12E,14E)-3,16,21-trihydroxy-7-( (4-(2-
hydroxyethyl)piperazin-1-yl)carbonyl)oxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(compound 41)



J=15.2Hz), 6.12(1H, d, J=10.0Hz), 6.52(1H, dd, J=10.8, 15.2Hz);ESI-MS
m/z 691(M+H)+. 20 [Example 39] (8E,12E,14E)-3,16,21-trihydroxy-7-((4-
isopropylhomopiperazin-1-yl)carbonyl)oxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide 203 (compound
39) 0 r-\N-J~O OH OH 27 MARCH 2006 27 MARCH 2006
(8E,12E,14E)-3,21-bis(diethylisopropylo 6
siloxy)-16-hydroxy-6,10,12,16,20-pentamethyl-7-((4-
nitrophenoxy)carboxy)-18,19-epoxytricosa-8,§2,14-trien 5 11-olide (31
mg, 0.034 mmol) obtained in the Examp’lé\ 0-®step was dissolved in
tetrahydrofuran (2 mL). Then, 1Heopre 0 ierazine (9.7 mg, 0.068
mmol) and triethylaminglglo.?) mg, 0.10 I)dv e added to the
mixture, and the reaction mixQre was stirred under)10 nitrogen
hePBaction mixture was
diluted with ethyl acetate, and then the organic layer was washed with
agueous solution of sodium hydrogencarbonate and brine. The resulting
organic layer was dried.over apRydions 18Jpadassiun silfgje, fltered
and concentrated under reduced pressure. The resulting residue was
purfiethesized in the same manner as in Example 18.

'H-NMR spectrum (CD30D, 4OOMHZ)5(ppm):O.87(3H, d,
J=6.0Hz), 0.89(3H, d, J=7.2Hz), 0.94(3H, t, J=7.3Hz),
0.99(3H, d, J=6.8Hz), 1.18-1.69(11H, m), 1.77(3H, s),
1.86(1H, dd, J=5.6, 14.0Hz), 1.88-1.98(1H, m), 2.35-
2.61(9H, m), 2.66(1H, dd, J=2.4, 8.0Hz), 2.82-2.92(1H,
m), 3.38-3.55(5H, m), 3.60-3.80(3H, m), 4.70-4.86(1H,
covered with H,0), 5.01(1H, d, J=10.8Hz), 5.34-5.54(2H,
m), 5.86(1H, 4, J=15.2Hz), 6.12(1H, d, J=10.8Hz),

6.52(1H, dd, J=11.2, 15.2Hz);ESI-MS m/z 651 (M+H)".

[Example 42] (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-( (4- (morpholin-4-
yl)piperidin-1-yl)carbonyl)oxy—-18,19—-epoxytricosa-

8,12,14-trien-11-o0lide (compound 42)

The title compound (colorless oil) was

synthesized in the same manner as in Example 18.
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by silica gel column chromatography (Fuji Silysia NH Silica gel; ethyl
acetate-hexane, 20:80 -> 25:75) to give
(8E,12E,14E)-3,21-bis(diethylisopropylsiloxy)-16 20
hydroxy-7-((4-isopropylhomopiperazin-1-yl)carbonyl)oxy-
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14- trien-1 IMalideH(260 06
mg, 0.028 mmol). ESI-MS m/z 919(MxH)+. 27 MARCH 2006 204 This
product (25 mg, 0.027 mmol) was dissolve% in tetrahﬁ/drofuran (1 mL), and

tetfa afRGTHGHY UGS Pr.0 M YOO thPtrahydrbfaran, 8,081 mL,
0.081 mmol) was added; S dfopwise tgthe mixtuge. The reaction mixiure

was stirre un?er nitrogén afmosphere ‘at room temperature for two
hourso The yeagtion-mixture)was dituted vgth( ethy| aegtate, and then the,
organic layer was washed with agueous solution of sodium
hydrégencdrbdAdte and 16 bine2THeé fedulting erganidlayep Wasitried)

over anhyédrous magnesium sulfate, filtered and concetrated under

redutad bresdiffe. Thé rdkulthg fsldue wds puritied By sifide gér-corhi
chyomajagraphy §Fuly Silysia NH Silica gel; methylgne chigride-methanol,
15 100:0.5 -> 100:2) to give the title compound (14.6 mg) as a colorless
oildLH-NMR spectramz(CD30D3 4008IHZ) &(ppim);(CD30VB4 . 21 (4H, m),
400MHz)8(ppm):0.88(3H, d, J=6.8Hz), 0.89(3H, d, J=7.2Hz), 0.94(3H, t,
347.4f1z§ BO9-1Ho5 M, m)>1006(1H, d, J=10.8Hz), 5.40-5.55(2H,

m), 5.86(1H, d, J=15.6Hz), 6.13(1H, d, J=11.2Hz),

6.52(1H, dd, J=11.2, 15.6Hz);ESI-MS m/z 691 (M+H) .

[Example 43] (8E,12E,14E)-7-((4—-ethylhomopiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(compound 43)

(8E,12E,14E)-3,21-bis(diethylisopropyl-
siloxy)-16-hydroxy-6,10,12,16, 20-pentamethyl-7—-( (4-
nitrophenoxy)carboxy)-18,19-epoxytricosa-8,12,14-trien-
l1l1-olide (40 mg, 0.044 mmol) obtained in the Example
30-3 step was dissolved in tetrahydrofuran (2 mL).
Then, l-ethyl homopiperazine (11 mg, 0.088 mmol) and
triethylamine (0.061 mL, 0.44 mmol) were added to the

mixture, and the reaction mixture was stirred under
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25

20 2.00(12H, m), 1.34(3H, s), 1.77(3H, s), 2.42(1H, dd, J=5.2, 14.0Hz),
2.48-2.76(7H, m), 2.84-2.98(2H, m), 3.38-3.58(5H, m), 3.74-3.82(1H, m),
4.76-4.91(1H, m), 5.02(1H, d, J=10.8Hz), 5.40-5.56(2H, m), 5.86(1H, d,
J=15.2Hz), 6.12(1H, d, J=10.0Hz), 6.52(1H, dd, J=10.8, 25 15.2Hz);

ESI-MS m/z 663(M+H)+. [Example 40] 27 MARCH 2006
(8E,12E,14E)-3,16,21-trihydroxy-7-(1448
(4-hydroxypiperidin-1-yl)piperidin-1-yl)carbonyl)oxy 27 MARCH 2006 205

6 10296 2030ty 1871 J-8pBXytREEEAE8 12 - HiEF 11 Flide  The

(compaung 4Q):QH, Fhe tifle compaund, (¢olorless gil) was synthesized, in
the same manner as in Example 30. 5 1H-NMR spectrum (CD30D,

400MHZ2}8(ppBY {ERB3OD AROMRZ)B (ARRELOB H#3Hh dwd*@8HZ)hd brine.
0.89(3H, d, J=7.2Hz), 0.94(3H, t, J=7.4Hz), 0.99(3H, d, J=6.4Hz),
1.P01.76€12H; i)y 1034(3R1 ), IR YRBH! Y, 18220, 98¢6H, myhydrous
2.29-2.38(2H, m), 2,38-2.60(4H % 10 2.66(1H, dd, J=7.6, 2.0Hz),
2B 6T (5H. MY 349235 (]1]|—JF £3.583 64 TR )T 3 72%3 B1EH, m),

4%&6&&@M2 rggsﬁgéfLs%@é{fggéﬁ@%&?’gegf@%ékggs purified
5.40-5.54(2H, m), 5.86(1H, d, J=15.2Hz), 6.12(1H, d, J=10.8Hz),

65 (1H,1dda1=4412, 51 Girz); ESMS miz £ 5705 (Vi k) + o[ Examipte 443 1
(8E,12E,14E)-3,16,21-trihydroxy-7-((4-(2-
hydidxyeéthylysiperaivii-yjcardoryhoky6;10:22406520-1 : 1 —>

methylene chloride-methanol, 1:9) to give (8E,12E,14E)-
3,21-bis(diethylisopropylsiloxy)—-7—((4-
ethylhomopiperazin-1-yl)carbonyl)oxy—-16-hydroxy—
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-
trien-11-olide (34 mg, 0.038 mmol) as a colorless oil.

This product (34 mg, 0.038 mmol) was
dissolved in tetrahydrofuran (1 mL), and
tetrabutylammonium fluoride (1.0 M solution in
tetrahydrofuran, 0.187 mL, 0.187 mmol) was added
dropwise to the mixture. The reaction mixture was
stirred under a nitrogen atmosphere at room temperature
for 17 hours. The reaction mixture was diluted with
ethyl acetate, and then the organic layer was washed
with agqueous solution of sodium hydrogencarbonate and
brine. The resulting organic layer was dried over
anhydrous magnesium sulfate, filtered and concentrated
under reduced pressure. The resulting residue was
purified by silica gel column chromatography (Kanto
silica gel 60N, 40 to 50 um; methylene chloride-

methanol, 100:1.5 —-> methylene chloride-methanol-28%
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pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide 20 (compound 41)
206 O r'NAO HO---,iN J OH OH 27 MARCH 2006 The title compound
(colorless oil) was synthesized in the same manner as in Example 18.
1H-NMR spectrum (CD30D, 400MHz)8(ppm):0.87(3H, d, J=6.0H2z),
0.89(3H, d, J=7.2Hz), 0.94(3H, t, J=7.3Hz), 5 0.99(3H, d, J=BI8MERCH 2006
1.18-1.69(11H, m), 1.77(3H, s), 1.86(2iH9odd, J=5.6, 14.0Hz),
1.88-1.98(1H, m), 2.35- 2.61(9H, m), 2.66(1H, dd, J=2.4, 8.0Hz), ,
2.@2@92%@%?@%@53@@%& 3560-3"8013H, Mj04 7bl4. 860+ Ve

cqyered NtfeH%QZAEE’ﬂQ?AQHc?s :’3‘*1&8&?%5&43%%&21%930 10),5-86(1H,

d, J=15.2Hz), 6.1 . J=10.8Hz),”6.52(1H, dd, J=11.2, 15.2H2);

ESt-MEm/zieb3{ M) t c[iExam plect {8 Sl 2p a4 ) 3816, 21 friky,droxy-
6,10,12,16,20-pentamethyl-7-((4-(morpholin-4- 15

yWpigeddinll-ylcatBoryl)oxy- 18, 19-epdxytricosa 8 (B2i14trien-11-dlide) ,
(comooound 4?(%{OH The title compqund [%(;Iolorless ail) was synthesized in

the sanie tarfier &55n Exahiple 18727 MARCH Zdoe 2+~ 1+ 207

1.69(11H, m), 1.77(3H, s), 1.82-1.90(3H, m), 1.90-
1.98(1H, m), 2.42(1H, dd, J=5.2, 14.0Hz), 2.52-2.72(9H,
m), 2.89(1H, dt, J=2.4, 6.4Hz), 3.42-3.60(5H, m), 3.75-
3.82(1H, m), 4.70-4.90(1H, covered with H;0), 5.02(1H,
d, J=10.8Hz), 5.40-5.55(2H, m), 5.87(1H, d, J=15.2Hz),
6.13(1H, 4, J=11.2Hz), 6.52(1H, dd, J=11.2,

15.2Hz) ;ESI-MS m/z 649 (M+H)".

[Example 44] (8E,12E,14E)-3,16,21-trihydroxy—-7—-( (4-
isopropylpiperazin-1-yl)carbonyl)oxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide
(compound 44)

0
N
e
\)
YN

The title compound (colorless oil) was
synthesized in the same manner as in Example 30.
'H-NMR spectrum (CD3OD, 4OOMHZ)5(ppm):O.88(3H, d,
J=6.4Hz), 0.89(3H, d, J=7.2Hz), 0.94(3H, t, J=7.6Hz),
1.00(3H, d, J=6.8Hz), 1.07(6H, d, J=6.4Hz), 1.20-

1.69(11H, m), 1.77(3H, brs), 1.86(1H, dd, J=5.2,



207 1H-NMR spectrum (CD30D, 400MHz)8(ppm):0.87(3H, d, J=7.2Hz),
0.89(3H, d, J=6.8Hz), 0.94(3H, t, J=7.6Hz), 0.99(3H, d, J=7.2H2),
1.20-1.69(13H, m), 1.77(3H, s), 1.82-1.98(4H, m), 2.33-2.46(3H, m),
2.50-2.60(4H, m), 5 2.66(1H, dd, J=2.0, 8.0Hz), 2.72-2.86(1H, m),
2.89(1H, dt, J=2.0, 6.4Hz), 3.52(1H, dt, J=4.0, 8.0Hz), 3.68@&H,Md&CH 2006
J=4.8, 4.8Hz), 3.73-3.82(1H, m), 4.0924.21(4H, m), 4.70-4.85(1H, m),
5.01(1H, d, J=10.8Hz), 5.40-5.55(2H, m), 5.86(1H, d, J=15.6Hz),
6.13¢1447d,\0=11°2R2); 10 6182(1M, dd? 3221 B 15%Hz2) ES1-Ms mfz 0F2)
SOLQEH) [Fosample 431 (BE L OB, LAEYT-(f-thylnamepipgrazin
ylycarbonyl)oxy-3,16,21 trihydroxy-6,10,12,16,20-
pentamethyl-18),19-epesytrisgsar8,12514-trign-4 1 wiide, 15 (eampound 48),
OH (8E,12E,14E)-3,21-bis(diethylisopropyl-
sitoxy)-16-hydpoxd26 10,1201 6,26-pehtdmethyli7-((4overed with H:0),
nitroghenoxy)carbox )-18,19-epoxytricosa-8,12,14-trien- 11-0Iidel%40 (rjng,

h 14

0.024 Hihiot) Shtained in the Example’20 30-3 §tép Was dissbRed
teyrahydrofyran (2 mk) ; Fher, 1-gthyphemopipesazing k1 mg, 0.088 1 o,

mmol) and triethylamine (0.061 mL, 0.44 mmol) were added to the
mdures andrbe reactionzmpdureMyal Stirred under 27 MARCH 2006 208
nitrogen atmosphere at room temperature overnight. The reaction mixture
was diluted with ethyl acetate, and

[Example 45] (8E,12E,14E)-7—( (4-
10 cyclopropylhomopiperazin-1-yl)carbonyl)oxy-3,16,21-
trihydroxy-6,10,12,16,20-pentamethyl-18, 19—

epoxytricosa-8,12,14-trien-11-o0lide (compound 45)

The title compound (colorless oil) was
synthesized in the same manner as in Example 30.

15 H-NMR spectrum (CD3OD, 4OOMHZ)5(ppm):O.32—O.54(4H, m),
0.87(3H, 4, J=8.0Hz), 0.90(3H, d, J=7.2Hz), 0.94(3H, t,
J=7.2Hz), 1.00(3H, d, J=6.0Hz), 1.14-2.00(19H, m),
2.42(1H, dd, J=5.6, 14.0Hz), 2.42-2.62(2H, m), 2.66(1H,
dd, J=2.0, 8.0Hz), 2.70-2.92(5H, m), 3.37-3.58(5H, m),

20 3.68-3.82(1H, m), 4.77-4.91(1H, covered with H,0),
5.01(1H, d, J=10.8Hz), 5.44-5.55(2H, m), 5.86(1H, d,
J=15.2Hz), 6.13(1H, 4, J=10.8Hz), 6.52(1H, dd, J=11.2,

15.2Hz) ;ESI-MS m/z 661 (M+H)".
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then the organic layer was washed with water and brine. The resulting
organic layer was dried over anhydrous 5 magnesium sulfate, filtered and
concentrated under reduced pressure. The resulting residue was purified
by silica gel column chromatography (Kanto Silica gel 60N, 40 to 50 m;
ethyl acetate-hexane, 1:1 -> methylene chloride-methanol, 129) torgieel 2006
(8E,12E,14E)- 10 3,21- bis(diethylisopmp_ylsiloxy) -7-((4-
eth Ihomoplperazm 1 carbonyl)oxy-16-hydroxy-

1 20-peht 1EL%E:L L&poxytridosar §Yl%lszJiﬁé’n¥ 4R 1GR3
m9 9 03 <r8 'PB%Q% 8%9 'e§§ olly Tgks l% Quet(344mg,0.038 pmo}) was
15 dissolved In tétrahydrofuran (1 mL tetra utyfammonlum fluoride
(1.0 M selutiar in- tetralydspfikan Q.48 4 4nlg,0.287 mmeh avasiadded: de
dropwise to the mixture. The reaction mixture was stirred under a
nifrogen @gmadspliere at room temperature 20 for 17 hours. The reaction
mixture was diluted with ethyl acetate, and then the organic layer was
washed with aqueous solution of sodium h drﬁgencarbonate and brine.
The resulting organic layer was dried ovar/gNhy ous magnesium sulfate,
filtered and concentrated 25 under r r
residue was purlfled by sijica gel colu nc

. The resulting
aphy (Kanto silica
Ogﬁl.S -> methylene

The title compound (colorless oil) was
synthesized in the same manner as in Example 30.
'H-NMR spectrum (CD30OD, 4OOMHZ)5(ppm):O.4O—O.52(4H, m),
0.87(3H, d, J=5.6Hz), 0.89(3H, d, J=7.2Hz), 0.94(3H, t,
J=7.2Hz), 0.98(3H, d, J=6.0Hz), 1.20-1.70(12H, m),
1.77(3H, s), 1.86(1H, dd, J=5.2, 14.0Hz), 1.89-1.98(1lH
m), 2.42(1H, dd, J=5.6, 14.0Hz), 2.50-2.63(6H, m),
2.66(1H, dd, J=2.0, 8.0Hz), 2.89(1H, dt, J=2.4, 6.0Hz),
3.36-3.49(4H, m), 3.52(1H, dt, J=4.8, 7.6Hz), 3.74-
3.82(1H, m), 4.77-4.90(1H, covered with H,;0), 5.01(1lH
d, J=10.4Hz), 5.44-5.55(2H, m), 5.86(1H, d, J=15.2Hz),
6.13(1H, d, J=11.2Hz), 6.52(1H, dd, J=11.2,

15.2Hz) ;ESI-MS m/z 647 (M+H)", 670 (M+Na)"

[Example 47] (8E,12E,14E)-3,16,21-trihydroxy—-7—-( (N-(4-
hydroxy—-l-methylpiperidin-4-yl)methyl-N-
methyl)carbamoyloxy)-6,10,12,16,20-pentamethyl-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (compound 47)



ammonium hydroxide aqueous solution, 100:5:1) to give the title

compound (23.3 mg) as a colorless oil. 1H-NMR spectrum (CD30D,
400MH2z)8(ppm):0.88(3H, d, J=7.2Hz), 0.89(3H, d, J=7.2Hz), 0.94(3H, t,
J=7.2Hz), 51.01(3H, d, J=6.8Hz), 1.09(3H, t, J=7.2Hz), 1.20 1.69(11H,

m), 1.77(3H, s), 1.82-1.90(3H, m), 1.90- 1.98(1H, m), 2.42(1+; ddpHcE.22006
14.0Hz), 2.52-2.72(9H, m), 2.89(1H, dt,J=2.4, 6.4Hz), 3.42-3.60(5H, m),
3.75- 3.82(1H, m), 4.70-4.90(1H, covered with H20), 5.02(1H, 10 d,
J=10.8Hz), 5.40-5.55(2H, m), 5.87(1H, d, J=15.2Hz), 6.13(1H, d,

J=11.2Hz), 6.52(1H, dd, J=11.2, 15.2Hz);ESIéMS m/z 649(M+H)+.

[Example 44] (8E,12E,14E)-3,16,21-t%\0xy;7-((4- 15

isopropylpiperazin-1-yl)carbonyl)oxy- ,12‘,1602
pentamethyl-18,19-epoxytricosa-8,12}34Arien
OH The title compound (gxplorless oilywas sy
manner as in Example 30, 26 R D,
400MHz)8(ppm):0.88(3H, d ] , d, J=7.2Hz), 0.94(3H, t,
J=7.6Hz), 1.00(3H, d, J=6.8Hz), 107(6H d, J= 64Hz) 1.20- 1.69(11H,
m), 1.77(3H, brs), 1.86(1H, dd, J=5.2, 27 MARCH 2006 210 14.0Hz),
1.89-1.98(1H, mh.42(1Hs; ddodpb2nd4.0ttz) 0 2143:-:2.60{6H, s

2.66(1H, dd, J=2.4, 8.0Hz), 2.67- 2.78(1H, m), 2.89(1H, dt, J=2.4, 6.0HZz),
3g@q;5¢g;{ed in the same manner as in Example 30.

olide (compound 44)

'H-NMR spectrum (CD30OD, 4OOMHZ)5(ppm):O.86(3H, d,

J=6.8Hz), 0.90(3H, d, J=7.2Hz), 0.94(3H, t, J=7.2Hz),
5 1.01(3H, 4, J=6.8Hz), 1.20-1.70(15H, m), 1.77(3H, s),

1.86(1H, dd, J=5.2, 14.0Hz), 1.89-1.98(1H, m),

2.27(1.5H, s), 2.28(1.5H, s), 2.34-2.46(3H, m), 2.50-

2.64(6H, m), 2.66(1H, dd, J=2.0, 8.0Hz), 2.89(1lH, dt,

J=2.4, 6.4Hz), 3.01(1.5H, s), 3.02(1.5H, s), 3.52(1H,
10 dt, J=4.8, 8.0Hz), 3.74-3.82(1H, m), 4.74-4.92(1H,
covered with H,0), 5.01(1H, d, J=10.4Hz), 5.40-5.55(2H,
m), 5.86(1H, 4, J=15.2Hz), 6.13(1H, d, J=10.8Hz),

6.52(1H, dd, J=10.8, 15.2Hz);ESI-MS m/z 679 (M+H) .

15 [Example 48] (8E,12E,14E)-7-(((1S,4S)-5-ethyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)carbonyl)oxy-3,16,21-
trihydroxy-6,10,12,16,20-pentamethyl-18, 19—

epoxytricosa-8,12,14-trien-11-o0lide (compound 48)



m), 3.74-3.82(1H, m), 4.77-4.91(1H, covered with H20), 5 5.01(1H, d,
J=10.4Hz), 5.40-5.55(2H, m), 5.86(1H, d, J=15.2Hz), 6.13(1H, d,
J=10.8Hz), 6.52(1H, dd, J=11.2, 15.2Hz);ESI-MS m/z 649(M+H)+.
[Example 45] (8E,12E,14E)-7-((4 10
cyclopropylhomopiperazin-1-yl)carbonyl)oxy-3,16,21- 27 MARCH 2006
trihydroxy-6,10,12,16,20-pentamethyl218 19-
epoxytricosa-8,12,14-trien-11-olide (compound 45) 0 - N~O N OH OH
The title compound (colorless oil) was synthesized in the same manner
as in Example 30. 15 1H-NMR spectrum ébé)
400MHz)8(ppm):0.32-0.54(4H, m), Q83K d, 1=8 OHz), 0.90(3H, d,
J=7.2Hz), 0.94(3H, t, J=7.2Hz), 1.00(3H, d, J#6.QHz), 1.14-2.00(19H, m),
2.42(1H, dd, J=5.6, 14.0612), 242-2.62(2H, 66(1H, dd, J=2.0,
8.0Hz), 2.70-2.92(5H; 68-3HB2(1H, m),
4.77-4.91(1H, covered Wlt HZO) @Pﬂ)l(l d J=10.8Hz), 5.44-5.55(2H,
m), 5.86(1H, d, J=15.2Hz), 6.13(1H, d, J= 10 8Hz), 6.52(1H, dd, J=11.2,
15.2H2).ESI-M$ /2 661(M+H)#, 27 MARCH 2006.211 JExample 46]
(8E,12E,14E)-7-((4-cyclopropylpiperazin

1ad)satbenybexy-3rl 6,2k trinyakoxya 61651 2,46 20- Example 30.

'H-NMR spectrum (CD30D, 4OOMHZ)5(ppm):O.92(3H, d,

J=6.8Hz), 0.94(3H, d, J=7.2Hz), 0.98(3H, t, J=7.2Hz),
1.03(1.5H, 4, J=6.8Hz), 1.06(1.5H, d, J=6.8Hz), 1.10-
1.22(3H, m), 1.22-1.75(8H, m), 1.38(3H, s), 1.76-
2.03(4H, m), 1.82(3H, s), 2.47(1H, dd, J=5.6, 14.4Hz),
2.54-2.77(6H, m), 2.83-2.99(2H, m), 3.22-3.33(1H, m),
3.53-3.63(2H, m), 3.65(1H, brs), 3.79-3.88(1lH, m),
4.36(0.5H, s), 4.39(0.5H, s), 4.77-4.91(1H, m),
5.06(1H, d, J=10.4Hz), 5.45-5.63(2H, m), 5.91(1H, d,
J=15.2Hz), 6.18(1H, 4, J=10.8Hz), 6.57(1H, dd, J=10.8,

15.2Hz) ;ESI-MS m/z 647 (M+H)".

[Example 49] (8E,12E,14E)-3,16,21-trihydroxy-7-
(((1S,4S)-5-isopropyl-2,5-diazabicyclo[2.2.1]heptan-2-
yl)carbonyl)oxy-6,10,12,16,20-pentamethyl-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (compound 49)
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15

pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (compound 46)

OH 5 The title compound (colorless oil) was synthesized in the same

manner as in Example 30. 1H-NMR spectrum (CD30D,
400MHz)8(ppm):0.40-0.52(4H, m), 0.87(3H, d, J=5.6Hz), 0.89(3H, d,
J=7.2Hz), 0.94(3H, t, J=7.2Hz), 0.98(3H, d, J=6.0Hz), 1.20A770AREH n2)0 06
10 1.77(3H, s), 1.86(1H, dd, J=5.2, 14£QHz), 1.89-1.98(1H, m), 2.42(1H,

dd, J=5.6, 14.0Hz), 2.50-2.63(6H, m), 2.66(1H, dd, J=2.0, 8.0Hz),

2.89(1H, dt, J=2.4, 6.0Hz), 3.36-3.49(4H, m), 3.52(1H, dt, J=4.8, 7.6Hz),
3.74- 3.82(1H, m), 4.77-4.90(1H, covered wittPH20), 5.01(1H, 15 d,
J=10.4Hz), 5.44-5.55(2H, m), 5.86(1H, i@i@m), 6.13(1H, d,

J=11.2Hz), 6.52(1H, dd, J=11.2, 15. -

670(M+Na)+. [Example 4 (8E,12E,14E)-3,1 ,21 trinydroxy-7-((N-(4- 20
hydroxyl-methylpiperidintyl)methyl-N
methyl)carbamoyloxy)~6, 19712 met Q-
epoxytricosa-8,12,14-trien-11- oI| e%‘omp und 47) 212 OH 27 MARCH
2006 The title compound (colorless oil) was synthesized in the same
manner as in Example 30. 1H-NMR spectrum (CD30D,
400MH2z)8(ppnmh@.86(3H,ed, d=6:8Hiz)q1 0.0043d r d o377 . 2HZ), Ov34(3H, t,
J=7.2Hz), 51.01(3H, d, J=6.8Hz), 1.20-1.70(15H, m), 1.77(3H, s),

synthesized in the same manner as in Example 30.

'H-NMR spectrum (CD30OD, 4OOMHZ)5(ppm):O.92(3H, d,
J=7.6Hz), 0.94(3H, d, J=7.2Hz), 0.98(3H, t, J=7.6Hz),
1.03(1.5H, d, J=7.2Hz), 1.06(1.5H, d, J=7.2Hz), 1.09-
1.16(6H, m), 1.21-1.75(8H, m), 1.38(3H, s), 1.77-
2.03(4H, m), 1.82(3H, s), 2.47(1H, dd, J=5.6, 14.4Hz),
2.52-2.75(5H, m), 2.94(1H, dt, J=2.0, 6.0Hz), 3.05-
3.16(1H, m), 3.21-3.34(1H, m), 3.51-3.65(2H, m), 3.77-
3.89(2H, brs), 4.35(0.5H, s), 4.38(0.5H, s), 4.79-
4.91(1H, m), 5.06(1H, d, J=10.8Hz), 5.45-5.61(2H, m),
5.91(1H, d, J=15.6Hz), 6.17(1H, d, J=10.8Hz), 6.57(1lH,

dd, J=10.8, 15.2Hz);ESI-MS m/z 661 (M+H)".

[Example 50] (8E,12E,14E)-7—(N-(2—-(N',N’' -
dimethylamino)ethyl)-N-methylcarbamoyloxy)-3,16,21-
trihydroxy-6,10,12,16,20-pentamethyl-18, 19—

epoxytricosa-8,12,14-trien-11-o0lide (compound 50)
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1.86(1H, dd, J=5.2, 14.0Hz), 1.89-1.98(1H, m), 2.27(1.5H, s), 2.28(1.5H,
S), 2.34-2.46(3H, m), 2.50- 2.64(6H, m), 2.66(1H, dd, J=2.0, 8.0Hz),
2.89(1H, dt, J=2.4, 6.4Hz), 3.01(1.5H, s), 3.02(1.5H, s), 3.52(1H, 10 dt,
J=4.8, 8.0Hz), 3.74-3.82(1H, m), 4.74-4.92(1H, covered with H20),
5.01(1H, d, J=10.4Hz), 5.40-5.55(2H, m), 5.86(1H, d, J=15.2Hz}ijARCH 2006
6.13(1H, d, J=10.8Hz), 6.52(1H, dd, 2210.8, 15.2Hz);ESI-MS m/z
679(M+H)+. 15 [Example 48] (8E,12E,14E)-7-(((1S,4S)-5-ethyl-2,5-
diazabicyclo[2.2.11heptan-2-yl)carbomyl) oxy¢B,16,21-
trihydroxy-6,10,12,16,20-pentamethyNi8ﬂ:91J\o
epoxytricosa-8,12,14-trien-11-olide (compolindl48).213 OH 27 MARCH
2006 The title compound (colorless oil) was dynthesized in the same
manner as in Example $9. 1F5NMR spectrgm (£D30D,
400MH2z)8(ppm):0. = T INBH ] Joi.2Hz), 0.98(3H, t,
J=7.2Hz), 5 1.03(1.5H, d, J=6.8H&1.06{1.5H, d, J=6.8Hz), 1.10-
1.22(3H, m), 1.22-1.75(8H, m), 1.38(3H, s), 1.76 2.03(4H, m), 1.82(3H, s),
2.47(LH, dd, =56, 14.4h2), 2542, ZH(6H. M), 2,83:2.99(2H, s
3.22-3.33(1H, m), 3.53-3.63(2H, m), 3.65(1H, brs), 3.79-3.88(1H, m), 10
4 36(Q.bHs $), «H39(0.5HheS) s 4l -4 9, )} 5:06(Kd meh,13=1034Hz),
5.45-5.63(2H, m), 5.91(1H, d, J=15.2Hz), 6.18(1H, d, J=10.8Hz),
6.57(IMREPFEL0:8M 1 6BHPPE SARPMRT2 SUurpmHi+87 (3H, d,

J=7.0Hz), 0.89(3H, d, J=7.3Hz), 0.93(3H, t, J=7.3Hz),

1.01(3H, brd, J=6.2Hz), 1.19-1.68(7H, m), 1.33(3H, s),
1.65(1H, dd, J=6.2, 13.9Hz), 1.77(3H, d, J=1.1lHz),
1.86(1H, dd, J=6.2, 13.9Hz), 1.89-1.98(1H, m), 2.27(6H,
s), 2.42(1H, dd, J=5.5, 13.9Hz), 2.45-2.60(4H, m),
2.66(1H, dd, J=2.2, 7.7Hz), 2.87-2.92(4H, m), 3.37-
3.42(2H, m), 3.52(1H, dt, J=4.8, 8.4Hz), 3.74-3.81(1lH,
m), 4.74-4.82(1H, m), 5.01(1H, 4, J=10.6Hz), 5.40-
5.53(2H, m), 5.86(1H, d, J=15.4Hz), 6.12(1H, dd, J=1.1,
11.0Hz), 6.52(1H, d, J=11.0, 15.4Hz);ESI-MS m/z

623 (M+H) ".

[Example 51] (8E,12E,14E)-7-(N-(2—-(N',N’' -
dimethylamino)ethyl)carbamoyloxy)-3,16,21-trihydroxy—
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-

trien-11-olide (compound 51)



5

10

15

15 [Example 49] (8E,12E,14E)-3,16,21-trihydroxy-7-
(((1S,4S)-5-isopropyl-2,5-diazabicyclo[2.2.1]heptan-2-
yl)carbonyl)oxy-6,10,12,16,20-pentamethyl-18,19-
epoxytricosa-8,12,14-trien-11-olide (compound 49) 214 OH 27 MARCH
2006 The title compound (colorless oil) was synthesized in the sarrcH 2006
manner as in Example 30. 1H-NMR speétrum (CD30D,
400MHZz)8(ppm):0.92(3H, d, J=7.6Hz), 0.94(3H, d, J=7.2Hz), 0.98(3H, t,
J=7.6Hz), 51.03(1.5H, d, J=7.2Hz), 1.06(1.541, d, J=7.2Hz), 1.09-
1.16(6H, m), 1.21-1.75(8H, m), 1.38,QBJI;|,,S)N:ﬂL78 2.03(4H, m), 1.82(3H, s),
2.47(1H, dd, J=5.6, 14.4Hz), 2.52-2.75(5HHmM)]2.94(1H, dt, J=2.0,
6.0Hz), 3.05- 3.16(1H, m), 3.21-3.34(1H, m),|8.5X-3.65(2H, m), 3.77 10
3.89(2H, brs), 4.35(0.5id+s), 4(13.38(0.5H, S 91(1H, m), 5.06(1H, d,
J=10.8Hz), 5.45-5.6 . ; 48:8H2)p6.17(1H, d,
J=10.8Hz), 6.57(1H, dd, J=10.8/1342Hz);ESI-MS m/z 661(M+H)+. 15
[Example 50] (8E,12E,14E)-7-(N-(2-(N',N'-
dimethylaminolethyeNrmethylcabamaylpxr3A62% o:1) was
trihydroxy-6,10,12,16,20-pentamethyl-18,19-
epaxytiicosaz8Ad 2 ;14-trien- Ekalidencompouryd 50) 2:& b 27 MMARCH

2006 The title compound (colorless oil) was
H-NMR spectrum (CD30D, 4OOMHZ)5(ppm):O.87(3H, d,

J=7.3Hz), 0.89(3H, d, J=7.3Hz), 0.93(3H, t, J=7.3Hz),
0.99(3H, d, J=6.6Hz), 1.20-1.68(7H, m), 1.33(3H, s),
1.65(1H, dd, J=6.2, 13.9Hz), 1.77(3H, s), 1.83-1.91(1H,
m), 1.86(1H, dd, J=6.2, 13.9Hz), 2.25(6H, s), 2.39-
2.46(1H, m), 2.43(2H, t, J=7.0Hz), 2.52-2.60(2H, m),
2.66(1H, dd, J=2.2, 8.1Hz), 2.89(1lH, dt, J=2.2, 6.2Hz),
3.21(2H, t, J=7.0Hz), 3.52(1H, dt, J=4.4, 8.4Hz), 3.73-
3.81(1H, m), 4.74(1H, d4dd, J=9.5, 9.5Hz), 5.01(1H, d,
J=10.6Hz), 5.38-5.52(2H, m), 5.86(1H, d, J=15.0Hz),
6.12(1H, 4, J=11.0Hz), 6.52(1H, d, J=11.0, 15.0Hz);ESI-

MS m/z 609 (M+H)".

[Example 52] (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7- (N-methyl-N-(2- (morpholin-
4-yl)ethyl)carbamoyloxy)-18,19-epoxytricosa-8,12,14-

trien-11-olide (compound 52)



synthesized in the same manner as in Example 23. 1H-NMR spectrum
(CD30D, 400MHz)8(ppm):0.87(3H, d, J=7.0Hz), 0.89(3H, d, J=7.3Hz),
0.93(3H, t, J=7.3Hz), 5 1.01(3H, brd, J=6.2Hz), 1.19-1.68(7H, m),
1.33(3H, s), 1.65(1H, dd, J=6.2, 13.9Hz), 1.77(3H, d, J=1.1Hz), 1.86(1H,
dd, J=6.2, 13.9Hz), 1.89-1.98(1H, m), 2.27(6H, s), 2.42(1H,xdd,Nx=BE] 2006
13.9Hz), 2.45-2.60(4H, m), 2.66(1H, dd;7JJ=2.2, 7.7Hz), 2.87-2.92(4H, m),
3.37 10 3.42(2H, m), 3.52(1H, dt, J=4.8, 8.4Hz), 3.74-3.81(1H, m),
4.74-4.82(1H, m), 5.01(1H, d, J=10.6Hz), 5.40- 5.53(2H, m), 5.86(1H, d,
J=15.4Hz), 6.12(1H, dd, J=1.1, 13-0Hz), 6.58(1H, d, J=11.0, 15.4Hz);
ESI-MS m/z 623(M+H)+. 15 [Exalnlple\glléle 12E,14E)-7-(N-(2-(N',N'-
dimethylamino)ethyl)carbamoyloxy)-3,16,2 -triRydroxy-
6,10,12,16,20-pentamethyl-18,19-epoxytricoga-8712,14- trien-11-olide
(compound 51) 216 OHy7 MARCH 2006 ) ompound (colorless
g

oil) was synthesized\n le 23. 1H-NMR
spectrum (CD30D, 400MHz)8(pprsy0.87(3H, d, J=7.3Hz), 0.89(3H, d,
J=7.3Hz), 0.93(3H, t, J=7.3Hz), 5 0.99(3H, d, J=6.6Hz), 1.20-1.68(7H, m),
1.33(3H, s), 1.65(1H, dd, J=6.2, 13.9Hz), 1.77(3H, s), 1.83-1.91(1H, m),
1.86(1H, dd, J=68Z;,, 128H2) ) 2%(6H) s),2.39-, 20-pentamethyl-7— (N-

methyl-N—-(2- (morpholin-4-yl)ethyl)carbamoyloxy) -
3,16,21-tris(triethylsiloxy)—-18,19-epoxytricosa-

8,12,14-trien-11-o0lide (compound 52-1)

The title compound (colorless oil) was
synthesized in the same manner as in Example 23.
'H-NMR spectrum (CD3OD, 4OOMHZ)5(ppm):O.625(6H, a,
J=8.1Hz), 0.634(6H, g, J=8.1Hz), 0.65(6H, g, J=8.1Hz),
0.83(3H, t, J=7.3Hz), 0.85(3H, d, J=7.0Hz), 0.89(3H, d,
J=7.0Hz), 0.93-1.01(30H, m), 1.15-1.32(2H, m), 1.39-
1.63(6H, m), 1.42(3H, s), 1.75(3H, s), 1.83-1.92(1H,
m), 1.93(1H, dd, J=4.8, 13.9Hz), 2.33(1H, dd, J=6.2,
13.6Hz), 2.44-2.60(8H, m), 2.61(1H, dd, J=2.2, 8.1lHz),
2.85-2.90(1H, m), 2.92(3H, s), 3.38-3.49(2H, m), 3.61-
3.72(4H, m), 3.74(1H, dt, J=3.7, 6.6H), 3.90-3.98(1H,

m), 4.72-4.81(1H, m), 4.93(1H, d, J=10.6Hz), 5.41-
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2.46(1H, m), 2.43(2H, t, J=7.0Hz), 2.52-2.60(2H, m), 2.66(1H, dd, J=2.2,
8.1Hz), 2.89(1H, dt, J=2.2, 6.2Hz), 10 3.21(2H, t, JI=7.0Hz), 3.52(1H, dt,
J=4.4, 8.4Hz), 3.73- 3.81(1H, m), 4.74(1H, dd, J=9.5, 9.5Hz), 5.01(1H, d,
J=10.6Hz), 5.38-5.52(2H, m), 5.86(1H, d, J=15.0Hz), 6.12(1H, d,
J=11.0Hz), 6.52(1H, d, J=11.0, 15.0Hz);ESI MS m/z 609(Mz+H)MAREH 2006
[Example 52] (8E,12E,14E)-3,16,21-tréhygdroxy-
6,10,12,16,20-pentamethyl-7-(N-methyl-N-(2-(morpholin-

A3 hethihiarBEmoyloxd- 18119 LposytHcosad) 12, P4-1ibhtr1 -Blide
(compoupe52) 217,009 - NAO OHOH27 MARGE) 2006 () 1.
(8E,12E,14E -6,10,12,(16,20-pentamet yl-7-(N-

metind- N2 (morpholin-4-yl)ethyl)carbamoyloxy)-
3,16,21-tris(triethylsiloxy)-18,19-epoxytricosa- 8,12,14-trien-11-olide
(compound 52-1) OO ON. NAO OTES 5 The title compound (colorless

oiI) was synthesized in the same manner as in Example 23.
2) (8E, 12E,14E)-3,16,21-trihydroxy-

6,10,12,16,20-pentamethyl-7-(N-methyl-N-(2- (morpholin-
4-yl)ethyl)carbamoyloxy)-18,19-epoxytricosa-8,12,14-

trien-11-olide (compound 52)

@) 0O
K/N\/\ J\O

N
|

The protective groups for the hydroxyl groups
in the compound 52-1 was deprotected in the same manner
as in Example 23 to synthesize the title compound
(colorless oil).

'H-NMR spectrum (CD3OD, 4OOMHZ)5(ppm):O.87(3H, d,
J=7.0Hz), 0.89(3H, d, J=7.0Hz), 0.93(3H, t, J=7.3Hz),
1.01(3H, 4, J=7.0Hz), 1.19-1.65(7H, m), 1.33(3H, s),
1.65(1H, dd, J=5.5, 14.3Hz), 1.77(3H, d, J=1.1Hz),
1.86(1H, dd, J=5.5, 14.3Hz), 1.89-1.98(1H, m), 2.42(1lH,
dd, J=5.5, 13.S9Hz), 2.42-2.61(8H, m), 2.66(1H, dd,
J=2.2, 8.1Hz), 2.86-2.94(1H, m), 2.91(3H, s), 3.34-
3.48(2H, m), 3.52(1H, dt, J=4.8, 8.4Hz), 3.63-3.71(4H,
m), 3.74-3.81(1H, m), 4.74-4.83(1H, m), 5.01(1H, d,

J=10.6Hz), 5.41-5.54(2H, m), 5.86(1H, d, J=15.0Hz),



1H-NMR spectrum (CD30D, 400MHz)8(ppm):0.625(6H, q, J=8.1Hz),
0.634(6H, g, J=8.IHz), 0.65(6H, q, J=8.IHz), 0.83(3H, t, J=7.3H2z),
0.85(3H, d, J=7.0Hz), 0.89(3H, d, 10 J=7.0Hz), 0.93-1.01(30H, m),
1.15-1.32(2H, m), 1.39- 1.63(6H, m), 1.42(3H, s), 1.75(3H, s),
1.83-1.92(1H, m), 1.93(1H, dd, J=4.8, 13.9Hz), 2.33(1H, dd2I=62RCH 2006
13.6Hz), 2.44-2.60(8H, m), 2.61(1H, dd, 9=2.2, 8.1Hz), 2.85-2.90(1H, m),
2.92(3H, s), 3.38-3.49(2H, m), 3.61 15 3.72(4H, m), 3.74(1H, dt, J=3.7,
6.5H) 23 90:3.98(1H, 1 ) V8724 81 @14, Ty, 463111 4! 3210.6Hz), 5.41
27 MARCH.2006 218 5.52(2H, m)H? 82(1H, d, J=15.0Hz), 6.12(1H, d,
J=11.0HZ), 6.50(1H, é“d/, J=110, 15.(5H'z);ES|-|v|s m/z 1008(M+H)+. 5 (2)
(8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-(N-methyl-N-(2-(morpholin-
4-{PsthydEarbamoyld)- 18 E9-bpbXxytricdSa-811 2 T4-hfridnokivolide
(compound 52) QO ~N"I""-"NAO OH. OH The grotective roups for the

> hydroRyl'groaps 410 e EBipbina 521 Wiss-déprotect Sreretiakiets
manpen &s4h Exame s 10syRihesize tiedifle.compoind, (Golariess oil).

trien-11-olide (compound 53)

(1) (8E,12E,14E)-6,10,12,16,20-pentamethyl-7- (N-
methyl-N—-(2—-(piperidin-1-yl)ethyl)carbamoyloxy) -
10 3,16,21-tris(triethylsiloxy)-18,19-epoxytricosa-

8,12,14-trien-11-o0lide (compound 53-1)

The title compound (colorless oil) was

synthesized in the same manner as in Example 23.
'H-NMR spectrum (CDsOD, 4OOMHZ)5(ppm):O.59—O.68(18H, m),
15 0.82(3H, t, J=7.3Hz), 0.85(3H, d, J=7.0Hz), 0.89(3H, d,

J=7.0Hz), 0.95-1.02(30H, m), 1.15-1.63(14H, m),
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1H-NMR spectrum (CD30D, 400MHz)8(ppm):0.87(3H, d, J=7.0Hz),
0.89(3H, d, J=7.0Hz), 0.93(3H, t, J=7.3Hz), 15 1.01(3H, d, J=7.0Hz),
1.19-1.65(7H, m), 1.33(3H, s), 1.65(1H, dd, J=5.5, 14.3Hz), 1.77(3H, d,
J=1.1Hz), 1.86(1H, dd, J=5.5, 14.3Hz), 1.89-1.98(1H, m), 2.42(1H, dd,
J=5.5, 13.9Hz), 2.42-2.61(8H, m), 2.66(1H, dd, J=2.2, 8.1H2)] MARCH 2006
2.86-2.94(1H, m), 2.91(3H, s), 3.34 22 348(2H, m), 3.52(1H, dt, J=4.8,
8.4Hz%, 3.63-3.71(4H, m), 3.74-3.81(1H, m), 4.74-4.83(1H, m), 5.01(1H,

d.} 3470 Bitrz) 3,415 BR(OH my Bcsé(iﬁ?a,iﬁfétfhz){“ilg 19 (H

J3L1.0H2), 6.52(1H.4dd, J=11.0,,13.OHZ) ESIsMS m/z GES(MitH)+. 27,1
551 (6

MARCH 2006 [Example E,12E,14E)-3,16,21-trihydroxy 5

6,105k 36, 20mentamethyl7 ; (NrmethydN-€2-(giperdin; 2.85-2.92 (4H,
1-yl)ethyl)carbamoyloxy)-18,19-epoxytricosa-8,12,14- trien-11-olide
(compotndss3) -GH GH (18E,32F 4 4ES.6,10,1 2)56320-pentahiathyl-2-(K1 -
methg)gig\l- 2-(pi eridin-l-yl%ethél carbamoyloxy

10
e e RS oy A3 s, s Tk a6
(comppund=53- %‘)‘IPTTE)S, The ditle &em RoungL(celosless P“)é"."i‘% (1H, d,

synthesized in the same manner as in E'xample 23. 1H-NMR spectrum
(CB30D)400MHz)8(ppnm),;0.89,0.68(L8H) M)1 5. 4Hz) ; ESI-MS m/z

1006 (M+H) .

(2) (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7- (N-methyl-N-(2-(piperidin-
l-yl)ethyl)carbamoyloxy)-18,19-epoxytricosa-8,12,14-
trien-11-olide (compound 53)

delete this; replace this:

The protective groups for the hydroxyl groups
in the compound 53-1 was deprotected in the same manner
as in Example 23 to synthesize the title compound
(colorless oil).

'H-NMR spectrum (CD30OD, 4OOMHZ)5(ppm):O.87(3H, d,
J=7.7Hz), 0.89(3H, d, J=7.3Hz), 0.93(3H, t, J=7.3Hz),
1.01(3H, brd, J=6.2Hz), 1.19-1.68(14H, m), 1.33(3H, s),
1.77(34H, 4, J=1.1Hz), 1.86(1H, dd, J=5.5, 14.3Hz),

1.89-1.97(1H, m), 2.39-2.60(9H, m), 2.66(1H, dd, J=2.2,
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15

15 0.82(3H, t, J=7.3Hz), 0.85(3H, d, J=7.0Hz), 0.89(3H, d, J=7.0Hz),
0.95-1.02(30H, m), 1.15-1.63(14H, m), 27 MARCH 2006 220 1.42(3H, s),
1.75(3H, s), 1.83-1.92(1H, m), 1.93(1H, dd, J=4.8, 13.9Hz), 2.32(1H, dd,
J=6.2, 13.6Hz), 2.41- 2.59(8H, m), 2.61(1H, dd, J=2.2, 8.1Hz),
2.85-2.92(4H, m), 3.38-3.44(2H, m), 3.74(1H, dt, J=3.3, 7.0bi2) MB8L5 2006
3.98(1H, m), 4.71-4.80(1H, m), 4.93(144,1d, J=10.6Hz), 5.40-5.52(2H, m),

582(11,d J=15.4H2), 611(1H, o, J=11OM), 6,800, dd. J=1L.0,
18 L5 ESI1AMSE t/2 - 1606+, 1935 ( , 3.36-3.46(2H,

12 16,21-trinydroyy-
8}#6 12% 1151%%%{ent§r%1eﬂ%ll% (2|§\[ meth;ﬂ N-(2- (plperldlné-31
1yl)ethylearbamooxy)18i19-epoxwricosad)12, 14 triers1ilide, m),
(compound 53) delete this; replace this: 11 OH OH The protective groups
fob ti¥eé lydroxgl gréaps - ¥31 i thetcohdgdund 53-19was deéprotected ¥ thiel,
same manner_as in Exam;ole 23 to synthesize the title compound
(COtorlels oty rH-NMREpkttitm (EDIOD, 200MH7)8(ppm):0.87(3H, d,
J=7.7Hz), 0.89(3H, d, J=7.3Hz), 0.93(3H, t, J=7.3Hz), 20 1.01(3H, brd,
J=6.2Hz), 1.19-1.68(14H, m), 1.33(3H, s), 1.77(3H, d, J=1.1Hz), 1.86(1H,
dd El=bp,1:4.8K7), (8E,12E,14E)-3,16,21-trihydroxy-

(1H, m), 4.74-

6,10,12,16,20-pentamethyl-7-(N-methyl-N-(2- (pyrrolidin-
l-yl)ethyl)carbamoyloxy)-18,19-epoxytricosa-8,12,14-

trien-11-olide (compound 54)

(1) (8E,12E,14E)-6,10,12,16,20-pentamethyl-7- (N-
methyl-N—-(2-(pyrrolidin-1-yl)ethyl)carbamoyloxy) -
3,16,21-tris(triethylsiloxy)—-18,19-epoxytricosa-

8,12,14-trien-11-o0lide (compound 54-1)

OTES

The title compound (colorless oil) was

synthesized in the same manner as in Example 23.



1.89-1.97(1H, m), 2.39-2.60(9H, m), 2.66(1H, dd, J=2.2, 27 MARCH 2006
221 8.1Hz), 2.86-2.93(1H, m), 2.90(3H, s), 3.36-3.46(2H, m), 3.52(1H,

dt, J=4.8, 8.4Hz), 3.74-3.81(1H, m), 4.74- 4.82(1H, m), 5.01(1H, d,
J=10.6Hz), 5.41-5.53(2H, m), 5.86(1H, d, J=15.4Hz), 6.12(1H, d,
J=11.0Hz), 6.52(1H, 5 dd, J=11.0, 15.4Hz);ESI-MS m/z 663MHRNRCH 2006
[Example 54] (8E,12E,14E)-3,16,21-trdimydroxy-

6,10,12,16,20-pentameth I7(N ethyl-N-(2-(pyrrolidin-
] jrTeNCaa S T e%ﬁ%eaé gp%%“iio'fé i 15.GhaE ™

(compopnd 54) O LCN - 'A'oég) J=7.0Hz), 0.89(3H, d,
(8E,12E,14E)-6,10,12,16,20-pentamet yI7 N

methy )Nz 63- (pyrralisline 1eyd) etyd)carhamayloxy): . 31 (28, m), 1.42(3H,
3,16,21-tris(triethylsiloxy)-18,19-epoxytricosa- 8,12,14-trien-11-olide
(cdmpound®s4-1% 0 (EH15Mhe title/Compourtt (coidrlessil) was’ > -

syntheS|zed in the same manner as in Example 23,27 MARCH 2006 222
5 3(5H, m), 1.93(1H, dd, J=4. 13.9Hz), .32 (1H, dd,

J=6.2, 13.6Hz), 2.50-2.69(9H, m), 2.85-2.93(4H, m),

3.39-3.46(2H, m), 3.74(1H, dt, J=3.3, 6.6Hz), 3.90-

3.98(1H, m), 4.71-4.80(1H, m), 4.93(1H, d, J=10.6Hz),

5.40-5.52(2H, m), 5.82(1H, d, J=15.0Hz), 6.12(1H, d,
10 J=11.0Hz), 6.50(1H, dd, J=11.0, 15.0Hz);ESI-MS m/z

992 (M+H) .

(2) (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-(N-methyl-N-(2-(pyrrolidin-
15 1-yl)ethyl)carbamoyloxy)-18,19-epoxytricosa-8,12,14-

trien-11-olide (compound 54)

C‘\J\/\Nio
l

The protective groups for the hydroxyl groups
in the compound 54-1 was deprotected in the same manner
as in Example 23 to synthesize the title compound

20 (colorless oil).
lH-NMR spectrum (CD3;OD, 400MHz)d (ppm) :0.87(3H, d,

J=7.0Hz), 0.89(3H, d, J=7.3Hz), 0.93(3H, t, J=7.3Hz),



1H-NMR spectrum (CD30D, 400MHz)*(ppm):0.59-0.68(18H, m),

0.82(3H, t, J=7.3Hz), 0.85(3H, d, J=7.0Hz), 0.89(3H, d, J=7.0H2z),
0.95-1.02(30H, m), 1.15-1.31(2H, m), 1.42(3H, s), 1.39-1.63(6H, m),
1.75(3H, d, J=0.7Hz), 1.75 5 1.93(5H, m), 1.93(1H, dd, J=4.8, 13.9Hz),
2.32(1H, dd, J=6.2, 13.6Hz), 2.50-2.69(9H, m), 2.85-2.93(4Bl7MJARCH 2006
3.39-3.46(2H, m), 3.74(1H, dt, J=3.3, 826Hz), 3.90- 3.98(1H, m),
4.71-4.80(1H, m), 4.93(1H, d, J=10.6Hz), 5.40-5.52(2H, m), 5.82%]'.9H, d,
1215 O 6 A5EH I 1P 5201, 0HZ) %6.5061H, Gt F2h1.05 155085y, S)
ESI- z (M+H)+< (2)(8E ,14E)- 1-trihydroxy-

510,15 16 20, peamet-7 (- ctN-3 (S 18 57
1-yl)ethyl)carbamqylexy)-18, 28-epexytigpsa-8sl2 1 4-tsientkArolide, 89—
(compound 54) 0 ON.,/-N' O | OH OH The protective groups for the
hydrdgylidgteups /in #het édmipourd 547F Wak deptotered indhé Gaimed 7 (8H,
manner. as in Example 23 to synthesijze the title compound 20 (colorless
of) LHAHIR! Specifiin (CDAOD, 40ONLYNEPreS0 87 (3H, 4 327.OHz),
0.893H o6 I=7,3H2), 9:93(3ths { 7 -3H2), 27 MARGH 3006 223 ¢,

8.1Hz), 3.74-3.82(1H, m), 4.74-4.83(1H, m), 5.01(1H, d,
J=10.6Hz), 5.41-5.53(2H, m), 5.86(1H, d, J=15.4Hz),
6.12(1H, 4, J=11.0Hz), 6.52(1H, dd, J=11.0,

15.4Hz) ;ESI-MS m/z 649 (M+H)".

[Example 55] (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-(((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)carbonyl)oxy—-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (compound 55)

O

(1) (8E,12E,14E)-6,10,12,16,20-pentamethyl-7-
(((1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-
yl)carbonyl)oxy-3,16,21-tris(triethylsiloxy)-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (compound 55-1)
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1.01(3H, brd, J=6.6Hz), 1.19-1.65(7H, m), 1.33(3H, s), 1.65(1H, dd,
J=5.5, 13.9Hz), 1.77(3H, d, J=1.1Hz), 1.77-1.84(4H, m), 1.86(1H, dd,
J=5.5, 13.9Hz), 1.89- 1.98(1H, m), 2.42(1H, dd, J=5.1, 14.3Hz),
2.50-2.67(8H, 5 m), 2.66(1H, dd, J=2.2, 8.1Hz), 2.86-2.93(1H, m),
2.90(3H, s), 3.39-3.45(2H, m), 3.52(1H, dt, J=4.8, 8.1Hz), 327A4-882(HH2006
m), 4.74-4.83(1H, m), 5.01(1H, d, J=PQ.6Hz), 5.41-5.53(2H, m), 5.86(1H,
d, J=15.4Hz), 6.12(1H, d, J=11.0Hz), 6.52(1H, dd, J=11.0, 10 15.4Hz);
ESI-MS m/z 649(M+H)+. [Example 55] (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-(((1S,4S)-5-methyl-2,5-

diazabicyclo[2.2.1]heptan-2-yl)carbonyl) %9 15
epoxytricosa-8,12,14-trien-11-olide (cow@ ) OH (1)
(8E,12E,14E)-6,10,12,16,20- pentameth I-7-

yl)carbonyl)oxy-3,16; ' C? TE
epoxytricosa-8,12,14-trien{11-olidé ¢gegmpdund 55-1) 224 STES 27
MARCH 2006 A solution of (1S,4S)-2-methyl-2,5-
diazabicyclo[2.2.1]heptane (0.3 M solution in N,N-
dimethylformanide«chlarotorno(:9)1 804 24omal imtetrahydrofuran (0.5
mL) was added dropwise to a 5 solution of

(SE.#2EUE) B 20,124 6120 pRARIMRethl-7- M solution in N, N-

(Gniophanoxyicarnoy) 3,182 2sanethyisiongs 11, 24 pmo1) in
tetrahydrofuran (0.5 mL) was added dropwise to a
solution of (8E,12E,14E)-6,10,12,16,20-pentamethyl-7-
((4-—nitrophenoxy)carboxy)-3,16,21-tris(triethylsiloxy)—
18,19-epoxytricosa-8,12,14-trien-11-o0lide (12.7 mg,
12.7 umol) obtained in the Example 23-3 step in
tetrahydrofuran (0.5 mL) at room temperature. The
reaction mixture was stirred at room temperature for
five hours, and then the solvent was removed by
evaporation. The resulting residue was purified by
silica gel column chromatography (Fuji Silysia NH
Silica gel; ethyl acetate:hexane = 1:2) to give the
title compound (12.2 mg) as a colorless oil.
'H-NMR spectrum (CD3OD, 4OOMHZ)5(ppm):O.59—O.68(18H, m),
0.82(3H, t, J=7.7Hz), 0.85(3H, d, J=7.0Hz), 0.89(3H, d,
J=7.0Hz), 0.95-1.02(30H, m), 1.18-1.33(2H, m), 1.39-
1.63(6H, m), 1.42(3H, s), 1.72-1.98(4H, m), 1.75(3H, d,
J=1.1Hz), 2.32(1H, dd, J=6.2, 13.6Hz), 2.38(1.5H, s),
2.40(1.5H, s), 2.52-2.90(6H, m), 3.19-3.28(1H, m),

3.44-3.52(2H, m), 3.74(1H, dt, J=3.3, 6.6Hz), 3.90-
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18,19-epoxytricosa-8,12,14-trien-11-olide (12.7 mg, 12.7 mol) obtained in
the Example 23-3 step in tetrahydrofuran (0.5 mL) at room temperature.

The 10 reaction mixture was stirred at room temperature for five hours,

and then the solvent was removed by evaporation. The resulting residue
was purified by silica gel column chromatography (Fuji Silysia Nl ERilica 006
gel; ethyl acetate:hexane = 1:2) to givezhe 15 title compound (12.2 mg)

as a colorless oil. 1H-NMR spectrum (CD30D

4G0MEIZI8pp)-0.%0-D 166 18H; ) 0.85¢3H, ©0 327 7H2) 10.85(3H, d,

1o A0 BR(3H L7301, 0SS O2A0H. W), L LELAEH, )
1.39-1 6H m), 1.42(3H, $), 1.72-1.98(4H, m}, 1753H d,?2
J=1.8k7).12.32(1Hy-dds Jz6.2) 136H7),( 2;3,8(1;15I-U5L12154i®£1» pHs sk0 (11,
2.52-2.90(6H, m), 3.19-3.28(1H, m), 3.44-3.52(2H, m), 3.74(1H, dt, J=3.3,
6 BiHz) J3:90 27, MARCH 200692543 97(EH2 i), (4:84(0.5H, s), 4.35(0.5H,
s), 4.71- 4.79(1H, m), 4.93(1H, d, J=10.6Hz), 5.41-5.52(2H, m), 5.82(1H,
d, J=15.4Hz), 6.11(1H, d, J=11.0Hz), 6.50(1H, dd, J=11.0, 15.4Hz);
ESPIS MIZ 0760 10 § (2) (5 1E LD 3Bl pipysrony-
6,10,12,16,20- pentamethyl -7- 8((18 4S) -5-methyl-2,5-

diazabicydp[2e2 1 heptan-2xd caybomd) (axyr$8,49) -5-methyl-2, 5-

epoxytricosa-8,12,14-trien-ll-olide (compound 55) OH
diazabicyclo[2.2.1]heptan-2-yl)carbonyl)oxy-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (compound 55)

0O

(8E,12E,14E)-6,10,12,16,20-pentamethyl-7-
(((1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-
yl)carbonyl)oxy-3,16,21-tris(triethylsiloxy)—-18,19-
epoxytricosa-8,12,14-trien-11-o0lide obtained in the
Example 55-1 step (12.2 mg, 12.5 umol) was dissolved in
tetrahydrofuran (0.5 mL). Tetrabutylammonium fluoride
(1.0 M solution in tetrahydrofuran, 0.050 mL, 0.050
mmol) was dropwise to the mixture while stirring at
room temperature. The reaction mixture was stirred at
room temperature for two hours, and then
tetrabutylammonium fluoride (1.0 M solution in
tetrahydrofuran, 0.012 mL, 0.012 mmol) was further
added dropwise to the reaction mixture. The reaction

mixture was further stirred for 30 minutes, and then
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25

10 (8E,12E,14E)-6,10,12,16,20-pentamethyl-7-
(((1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-
yl)carbonyl)oxy-3,16,21-tris(triethylsiloxy)-18,19-
epoxytricosa-8,12,14-trien-11-olide obtained in the Example 55-1 step

(12.2 mg, 12.5 mol) was dissolved in 15 tetrahydrofuran (0.2mMLYARCH 2006

Tetrabutylammonium fluoride (1.0 M gakution in tetrahydrofuran, 0.050
mL, 0.050 mmol) was dropwise to the mixture while stirring at room

tefrseraftite. The rédcioRixttestad StirtdtRat $66h tempRtatare for
twaq_haur. n ut ium fluorj 1 salytion in
oAl Db AL D oL o) Wae ey Sided Grabnse (o
theneagten mnbdprs: Thegreactian yuixiunerwas further gtinred for-30
minutes, and then 27 MARCH 2006 226 methanol (50 L) was added to
thelréactidre mixture hThis readtion mixtareowds pufified by tkindayeound

chromato%/raphy (Fuji Silysia NH Silica gel plate; chloroform:methanol,
40:1) to G¥& tAE tifle TOMPoUNES £7:3 mg) as a colorless oil. 1H-NMR

o " 0 A : . =6 .89 , d,
O 3(aH§ 17 A0, QOB ebr o 5 ooy L 61 2h,

JS7OHZ) 21,190 180(9H, my, 1.33(3HES)) 1.77(3H,(dH)=1 1Hz); 1.83+10
1.97(3H, m), 2.38-2.40(1H, m), 2.38(1.5H, s), 2.40(1.5H, s), 2.50-2.61(1H,
)2 B6 P Fdd, I=377 11 ABHY). 2.692(71Ak, A, 2066(1PHAd, 122,29~

&%r§&(9H, m), 1.33(3H, s), 1.77(3H, d, J=1.1Hz), 1.83-
1.97(3H, m), 2.38-2.40(1H, m), 2.38(1.5H, s),
2.40(1.5H, s), 2.50-2.61(1H, m), 2.56(1H, dd, J=3.7,
14.3Hz), 2.62-2.71(1H, m), 2.66(1H, dd, J=2.2, 8.1lHz),
2.75(0.54, dd, J=1.8, 10.3Hz), 2.81(0.5H, dd, J=1.8,
10.3Hz), 2.89(1H, dt, J=2.2, 5.9Hz), 3.20(0.5H, dd,
J=1.8, 10.3Hz), 3.25(0.5H, dd, J=1.8, 10.3Hz), 3.44-
3.55(3H, m), 3.74-3.81(1H, m), 4.31(0.5H, s),
4.34(0.5H, s), 4.74-4.82(1H, m), 5.01(1H, d, J=10.6Hz),
5.42-5.53(2H, m), 5.86(1H, d, J=15.4Hz), 6.12(1H, d,
J=11.0Hz), 6.52(1H, dd, J=11.0, 15.4Hz);ESI-MS m/z

633 (M+H) ".

[Example 56] (8E, 12E,14E)-7— (N—-(1-
azabicyclo[2.2.2]octan-3-yl)carbamoyloxy)-3,16,21-
trihydroxy-6,10,12,16,20-pentamethyl-18, 19—

epoxytricosa-8,12,14-trien-11-o0lide (compound 56)



2.75(0.5H, dd, J=1.8, 10.3Hz), 2.81(0.5H, dd, J=1.8, 10.3Hz), 2.89(1H, dt,
J=2.2, 5.9Hz), 3.20(0.5H, dd, 15 J=1.8, 10.3Hz), 3.25(0.5H, dd, J=1.8,
10.3Hz), 3.44- 3.55(3H, m), 3.74-3.81(1H, m), 4.31(0.5H, s), 4.34(0.5H,
S), 4.74-4.82(1H, m), 5.01(1H, d, J=10.6Hz), 5.42-5.53(2H, m), 5.86(1H,
d, J=15.4Hz), 6.12(1H, d, J=11.0Hz), 6.52(1H, dd, J=11.0, 153.4H78)CH 2006
ESI-MS m/z 20 633(M+H)+. [Example256] (8E,12E,14E)-7-(N-(1-
azabicyclo[2.2.2]octan-3-yl)carbamoyloxy)-3,16,21-
trinydroxy-6,10,12,16,20-pentamethyl- 1 .19 25
epoxytricosa-8,12,14-trien-11-olide (c 56) 227 OH 27 MARCH
2006 (1) (8E,12E,14E)-7-(N-(1-azabi ﬁ&@i}gctan-
3-yl)carbamoyloxy)-6,10,12,16,20-pentamettyl-3,16,21-
tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-frient 11-olide (compound
56-1) OTES 5 The title ©®mpaund (colorles3yoil)Qvay synthesized in the
same manner as in 30D,
400MHz)(ppm):0.59(18H, m), O =7.3Hz), 0.85(3H, d,
J=7.0Hz), 0.88(3H, d, J=7.0Hz), 0.95-1.01(30H, m), 1.18-1.89(14H, m),
10 1.42(3H, s), 1.74(3H, s), 1.93(1H, dd, J=4.8, 13.9Hz), 2.32(1H, dd,
J=6.2, 13.2Hz), REQI261 (B )7 2 @1 H- s 35232 BAMZ)Y . 2] octan-—

2.72-2.91(5H, m), 3.19-3.28(1H, m),
3-yl)carbamoyloxy)-6,10,12,16, 20-pentamethyl-3,16,21-

tris(triethylsiloxy)-18,19-epoxytricosa—-8,12,14-trien—

ll-olide (compound 56-1)

OTES

The title compound (colorless oil) was
synthesized in the same manner as in Example 23.
'H-NMR spectrum (CDsOD, 400MHz)d (ppm) :0.59(18H, m),
0.82(3H, t, J=7.3Hz), 0.85(3H, d, J=7.0Hz), 0.88(3H, d,
J=7.0Hz), 0.95-1.01(30H, m), 1.18-1.89(14H, m),
1.42(3H, s), 1.74(3H, s), 1.93(1H, dd, J=4.8, 13.9Hz),
2.32(1H, dd, J=6.2, 13.2Hz), 2.50-2.61(3H, m), 2.61(1lH,
dad, J=2.2, 8.4Hz), 2.72-2.91(5H, m), 3.19-3.28(1lH, m),
3.66-3.78(2H, m), 3.90-3.97(1H, m), 4.68-4.75(1H, m),
4.93(1H, 4, J=10.6Hz), 5.38-5.50(2H, m), 5.82(1lH, d,
J=15.4Hz), 6.11(1H, 4, J=11.0Hz), 6.49(1H, dd, J=11.0,

15.4Hz) ;ESI-MS m/z 990 (M+H)".



3.66-3.78(2H, m), 3.90-3.97(1H, m), 4.68-4.75(1H, m), 4.93(1H, d,
J=10.6Hz), 5.38-5.50(2H, m), 5.82(1H, d, 15 J=15.4Hz), 6.11(1H, d,
J=11.0Hz), 6.49(1H, dd, J=11.0, 15.4Hz);ESI-MS m/z 990(M+H)+. 27
MARCH 2006 228 (2) (8E,12E,14E)-7-(N-(1-azabicyclo[2.2.2]octan
3-yl)carbamoyloxy)-3,16,21-trihydroxy-6,10,12,16,20- 27 MARCH 2006
pentamethyl-18,19-epoxytricosa-8,12 A4strien-11-olide (compound 56)

OH 5 The protective groups for the %droxyl groups in the compound

56-12Were deprétteted iy the™sante WardderaSmiSEmple23 i’ | octan-
synthesi itle -C (o] olorle i - cty oD,
T s e Con e ol AR S ct R,
t, Jed 34z £ HyQL(8kl, do J=66ki7)rE.48<1la94(16H, M), 4:333H]1 $),01ide
1.76(3H, d, J=0.7Hz), 2.42(1H, dd, J=5.5, 14.3Hz), 2.49-2.60(3H, m),
2.660MHodd =262, 8.1Hz), 2.69- 2.92(5H, m), 3.17-3.25(1H, m), 3.52(1H,
dt, J=4.4, 15 8.4Hz), 3.64-3.70(1H, m), 3.73-3.81(1H, m), 4.70- 4.79(1H,
m), 5.01(1H, d, J=10.6Hz), 5.39-5.51(2H, m), 5.86(1H, d, J=15.4Hz),
6.12(1H, d, J=11.0Hz), 6.52(1H, dd 1.) 15.4Hz);ESI-MS m/z
647(M+H)+. 20 [Example 57] (8E,12 6,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-(N-methyl-NH2-(N'

The protective groups for the hydroxyl groups
in the compound 56-1 were deprotected in the same
manner as in Example 23 to synthesize the title
compound (colorless oil).
lH-NMR spectrum (CD3OD, 400MHz)d (ppm) :0.87(3H, d,
J=7.0Hz), 0.89(3H, d, J=7.3Hz), 0.93(3H, t, J=7.3Hz),
1.01(3H, d, J=6.6Hz), 1.18-1.94(15H, m), 1.33(3H, s),
1.76(3H, d, J=0.7Hz), 2.42(1H, dd, J=5.5, 14.3Hz),
2.49-2.60(3H, m), 2.66(1H, dd, J=2.2, 8.1Hz), 2.69-
2.92(5H, m), 3.17-3.25(1H, m), 3.52(1H, dt, J=4.4,
8.4Hz), 3.64-3.70(1H, m), 3.73-3.81(1H, m), 4.70-
4.79(1H, m), 5.01(1H, d, J=10.6Hz), 5.39-5.51(2H, m),
5.86(1H, d, J=15.4Hz), 6.12(1H, d, J=11.0Hz), 6.52(1H,

dd, J=11.0, 15.4Hz);ESI-MS m/z 647 (M+H)".

[Example 57] (8E,12E,14E)-3,16,21-trihydroxy—
6,10,12,16,20-pentamethyl-7- (N-methyl-N-(2-(N'-

methylamino) cyclohexyl)carbamoyloxy)-18,19-



methylamino)cyclohexyl) carbamoyloxy)-18,19 229 27 MARCH 2006
epoxytricosa-8,12,14-trien-11-olide (compound 57) OH (1)
(8E,12E,14E)-6,10,12,16,20-pentamethyl-7-N-
methyl-N-(2-(N'-methylamino)cyclohexyl)carbamoyloxy-
3,16,21-tris(triethylsiloxy)-18,19-epoxytricosa 5 8,12,14-triereI1iolideH 2006
(compound 57-1) OTES The title compoand (colorless oil) was

synthesized in the same manner as in Example 23. 1H-NMR spectrum
(CHSSH-AOONIZ) (b 10 58068181, 16 B2(S197E 927 BH))

0.85(3H, d, J=7.0Hz), 0.85- 10 0.91(3H, m), 0.95-1.03(30H, m),
1.07-1.68(13H, m), 1.42(3H, s), 1.71-1.82(2H, m), 1.75(3H, s), 1.83-
1.94(1H, m), 1.94(1H, dd, J=4.8, 13.@2.&3-2.16(1& m),

2.29-2.36(1H, m), 2.33(3H, s), 2.47-2.61(3WM, n§), 2.61(1H, dd, J=2.2,

8.1Hz), 2.78(3H, s), 2.85-2.90(1H, 15MY, 3.72<3;

J=11.0Hz), 6.50(1H; deyI=Y1.0<15:
(8E,12E,14E)-3,16,21-trihydroxy-°H
6,10,12,16,20-pentamethyl-7-(N-methyl-N-(2-(N'-

(1) (8E,12E,14E)-6,10,12,16,20-pentamethyl-7-N-
methyl-N—-(2—-(N’-methylamino)cyclohexyl)carbamoyloxy-—
3,16,21-tris(triethylsiloxy)—-18,19-epoxytricosa-

8,12,14-trien-11-o0lide (compound 57-1)

OTES

The title compound (colorless oil) was
synthesized in the same manner as in Example 23.
'H-NMR spectrum (CDsOD, 400MHz)d (ppm) :0.59-0.69(18H, m),
0.82(3H, t, J=7.3Hz), 0.85(3H, d, J=7.0Hz), 0.85-
0.91(3H, m), 0.95-1.03(30H, m), 1.07-1.68(13H, m),
1.42(3H, s), 1.71-1.82(2H, m), 1.75(3H, s), 1.83-
1.94(1H, m), 1.94(1H, dd, J=4.8, 13.9Hz), 2.08-2.16(1H,
m), 2.29-2.36(1H, m), 2.33(3H, s), 2.47-2.61(3H, m),
2.61(1H, dd, J=2.2, 8.1Hz), 2.78(3H, s), 2.85-2.90(1H,

m), 3.72-3.86(2H, m), 3.91-3.97(1H, m), 4.78(1H, dd,



methylamino)cyclohexyl)carbamoyloxy)-18,19-
epoxytricosa-8,12,14-trien-11-olide (compound 57) OH The protective
groups for the hydroxyl groups 10 in the compound 57-1 were

deprotected in the same manner as in Example 23 to synthesize the title
compound (colorless oil). 1H-NMR spectrum (CD30D, 27 MARCH 2006
400MHz)*(ppm):0.86(3H, brd, J=5.9Hz},00.89(3H, d, J=7.3Hz), 0.93(3H, t,
J=7.3Hz), 15 0.97-1.68(16H, m), 1.3?£H, S), 1.71-1.82&2H, m)5 1.76(3H,
dJ3=0.7Hz) 1286(1H, dd? 3455, 180175 4:9611 Jog(2H ), - 02 (2H, ™),
20721000 23430, 8), 242014090, 1£5.943907) 24T 2093H
m), 2.66(1H, dd, J=2.2,8.1HZ), 2.78(3H, s), 2.88(1H, dt, J=%.2, 20
6.2412),03-52(1, dts)eh8) iz 3 7473:82(@+ miy4.81(1H, dd, J=9.9,
9.9Hz), 5.01(1H, d, J=10.6Hz), 5.42-5.53(2H, m), 5.86(1H, d, J=15.4Hz),
6.12(1H, d, 27 MARCH 2006 231 J=11.0Hz), 6.52(1H, dd, J=11.0,

15.4Hz);ESI-MS m/z_663(M+H)+. [Exam?Ie 58]

> (8E12E,14E)-3'16 21 4Fihydioky-5 1 0+ 21 ~trthydroxy=
6,40;12,16,20-peygamethyls{=(N:(Z-(morghalinsy 1 - (2— (n7 -
yI)ethyIScarbamoyloxy)-18,19-epoxytr|cosa-8,12,14 trien-11-olide

(componshB3)QH (2 ) (Bis 1 2E ) 1) kG 10 11 Pob6; 20-pentaamethyl-7-(N-
(2-(morpholin-4-yl)ethyl) carbamoyloxy)-3,16,21
epoxytricosa-8,12,14-trien-11-o0lide (compound 57)

0]
O,

_NH

The protective groups for the hydroxyl groups
10 in the compound 57-1 were deprotected in the same
manner as in Example 23 to synthesize the title
compound (colorless oil).
'H-NMR spectrum (CDsOD, 400MHz)d (ppm) :0.86 (3H, brd,
J=5.9Hz), 0.89(3H, d, J=7.3Hz), 0.93(3H, t, J=7.3Hz),
15 0.97-1.68(16H, m), 1.33(3H, s), 1.71-1.82(2H, m),
1.76(3H, d, J=0.7Hz), 1.86(1H, dd, J=5.5, 13.9Hz),
1.90-1.99(1H, m), 2.07-2.16(1H, m), 2.32(3H, s),
2.42(1H, dd, J=5.5, 13.9Hz), 2.47-2.63(3H, m), 2.66(1H,
ad, J=2.2, 8.1Hz), 2.78(3H, s), 2.88(1H, dt, J=2.2,
20 6.2Hz), 3.52(1H, dt, J=4.8, 8.1Hz), 3.74-3.82(2H, m),
4.81(14H, dd, J=9.9, 9.9Hz), 5.01(1H, d, J=10.6Hz),

5.42-5.53(2H, m), 5.86(1H, d, J=15.4Hz), 6.12(1H, d,



10 tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien- 11-olide
(compound 58-1) ON 0 *,"NJO H OTES The title compound (colorless oil)
was synthesized in the same manner as in Example 23. 1H-NMR
spectrum (CD30D, 400MHz)*(ppm):0.59-0.68(18H, m), 27 MARCH 2006
232 0.82(3H,t, J=7.7Hz), 0.85(3H, d, J=6.6Hz), 0.89(3H, d,2 I=VLRdZ), 2006
0.95-1.02(30H, m), 1.16-1.32(2H, m),4339- 1.62(6H, m), 1.42(3H, s),

1. 75%3H 1.75-1. 87 1H, m), 1.93(1H, dd, J=4.8, 13. gHZA)t[HZ 32(1H dd,
196215 953%6H2)6 2 5422 2 B0(8imy 261 An, o, 35500 BARHS ™/
2@&2& H, m), 3.32(2H, t, J=6.6Hz), 3.67(4H, t, J=4.8Hz), 3.74(1H, dt,
J=3.3, 6.6H), 3.90-3.98(1H, m), 4.71(1H, dd, J=8.8, 8.8Hz), 4.93(1H, d,
J=10.6Hz), 5.37-5.50(2H, m), 5.82(1H, d, J=15.0Hz), 6.11(1H, d, 10
J=11.0Hz), 6.49(1H, dd, J=11.0, 15.0Hz);ESI-MS m/z 994(M+H)+. (2)
(SEEx2BAUE)-316,21 dFhydioxy4E) -3, 16, 21-trihydroxy-
6,10,12,16,20- entamethyl -7- % -(2- (morggr:olln -4 15

5 iethy Aoy 18 T epeRrico B 42, PR TR 1 b
(@mwlﬁ@aqgagé\{/iol§ﬁo—l 8,19-epoxytricosa-8,12,14-

trien-11-olide (compound 58)

o™ 0
K/N\/\NJ\O

H

(1) (8E,12E,14E)-6,10,12,16,20-pentamethyl—-7- (N-
(2— (morpholin-4-yl)ethyl)carbamoyloxy)-3,16,21-
tris(triethylsiloxy)-18,19-epoxytricosa—-8,12,14-trien—

ll-olide (compound 58-1)

OTES

The title compound (colorless oil) was
synthesized in the same manner as in Example 23.

'H-NMR spectrum (CD3OD, 400MHz)d (ppm) :0.59-0.68(18H, m),



10

15

20

H OH OH The protective groups for the hydroxyl groups in the compound
58-1 were deprotected in the same manner as in Example 23 to
synthesize the title 20 compound (colorless oil). 1H-NMR spectrum
(CD30D, 400MHz)"(ppm):0.87(3H, d, 27 MARCH 2006 233 J=7.0Hz),
0.89(3H, d, J=7.0Hz), 0.93(3H, t, J=7.3Hz), 1.00(3H, d, J=2QHZRCH 2006
1.19-1.64(7H, m), 1.33(3H, s), 1.65(1+8«d, J=5.5, 13.9Hz), 1.76(3H, d,
J=0.7H2z), 183190 1H, m), 186 1H, dd, J=5.5, 139Hz) 23852609H

md.- 3 866, dd, ﬂzz?ﬁf 7), 9881 R ot 19=22° 5%%5 '3.938H 30y 4
J=L. z) 52¢1 Hz), 3,67(4H; 4.8 B

3. 73%3 éT(%) H, r:é) 3&;14 (1HFQ| %ﬁ@-% 9)5Hze)% 5f01 1H, d; J%?[ 6H'z§,9
5.8862 58 62H nm), 51861(2|(-BH| J515.0HZ)5632(1H) d, 1070=11.GHZ).H,
6.52(1H, dd, J=11.0, 15.0Hz);ESI-MS m/z 651(M+H)+. [Example 59]

(8B, 12E,194E)-3]16 24 triAydroky- 13.9Hz), 2. 32(1H dd, J=6.2,
6,10,12,16, ZOI%)entamethyI -7-(N-(2-(piperidin-I-

yleth§hcarbamoyioxg)-18 1 epSytricosale, iErlmen Tioffde © - H7)

(compoundoz9) (1) (85,125, 1485)-4,10,12, 106:%0 wepamethy (48 «,

(2-(piperidin-1- yl)et carbamoyloxy) -13,16,2

tris@tetyisilpxy)- 8491&90)@&;0&5@&8,,]32 14- tﬂem, 3.90-3.98(1H, m),
4.71(1H, dd, J=8.8, 8.8Hz), 4.93(1H, d, J=10.6Hz),
5.37-5.50(2H, m), 5.82(1H, 4, J=15.0Hz), 6.11(1H, d,
J=11.0Hz), 6.49(1H, dd, J=11.0, 15.0Hz);ESI-MS m/z

994 (M+H) .

(2) (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-(N-(2- (morpholin-4-
yl)ethyl)carbamoyloxy)-18, 19-epoxytricosa-8,12,14-

trien-11-olide (compound 58)

The protective groups for the hydroxyl groups
in the compound 58-1 were deprotected in the same
manner as in Example 23 to synthesize the title
compound (colorless oil).

lH-NMR spectrum (CD3sOD, 400MHz)d (ppm) :0.87(3H, d,



10

15

20

20 11-olide (compound 59-1) 234 n H 0 ---"-N "JLO OTES 27 MARCH

2006 The title compound (colorless oil) was synthesized in the same

manner as in Example 23. 1H-NMR spectrum (CD30D,
400MHz)(ppm):0.59-0.68(18H, m), 0.82(3H, t, J=7.7Hz), 0.85(3H, d,
J=7.0Hz), 0.89(3H, d, 5 J=6.6Hz), 0.95-1.02(30H, m), 1.16A73(RkmM)2006
1.39 1.62(12H, m), 1.42(3H, s), 1.74(3H3s), 1.76-1.85(1H, m), 1. 93(1H

dd, J=4.8, 13.9Hz), 2 32(1H, dd, J=6.6, 13.6Hz), 2.41-2.61(8H, m
261 (119 7d, 13 =2: §98 &ﬁz) 2. 8&*27 9BFH, my 3733, ttJ—ﬂOHziHZ

3.74(1H.6t, 1 J= ), 3,9 7(LH,m), 4.70(1 2,
9.2H> 43%{3(18H J 10. 6I5Iz) 53(,)17%59%0%# 5 Isz%z(?Hd% t?%54 Hz),

61163‘(,1@, J=id, OHZB 54914, odd,) J=111,0,61B4HZHESIFME miz )

992(M+H)+. 15 (2) (8E,12E,14E)-3,16,21-trihydroxy-

6,10812;16,20pehtamethyl-78MN{2i(pigridiast> - 5, 13.9Hz), 2.38-
I)carbamoylox ’%18 19- epoxytrlcosa 8, 12 14 trien- 11 ollde

%n?poh%%s 23571 J=2.2,"81Hz), 8(1H, dt,

J=2.2, 5.5Hz), 3.23(2H, dt, J=1.1, 7.0Hz), 3.52(1lH, dt,
J=4.8, 8.1Hz), 3.67(4H, t, J=4.8Hz), 3.73-3.80(1H, m),
4.74(14, dd, J=9.9, 9.9Hz), 5.01(1H, d, J=10.6Hz),
5.38-5.51(2H, m), 5.86(1H, d, J=15.0Hz), 6.12(1H, d,
J=11.0Hz), 6.52(1H, dd, J=11.0, 15.0Hz);ESI-MS m/z

651 (M+H) ".

[Example 59] (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-(N-(2-(piperidin-1-
yl)ethyl)carbamoyloxy)-18, 19-epoxytricosa-8,12,14-

trien-11-olide (compound 59)

(1) (8E,12E,14E)-6,10,12,16,20-pentamethyl-7-(N-
(2—(piperidin-1-yl)ethyl)carbamoyloxy)-13,16,21-
tris(triethylsiloxy)-8,19-epoxytricosa-8,12,14-trien-

ll-olide (compound 59-1)



OH OH 27 MARCH 2006 The protective groups for the hydroxyl groups in
the compound 59-1 were deprotected in the same manner as in Example

23 to synthesize the title compound (colorless oil). 5 1H-NMR spectrum
(CD30D, 400MHz)ppm):0.87(3H, d, J=7.3Hz), 0.89(3H, d, J=7.3Hz),
0.93(3H, t, J=7.3Hz), 0.99(3H, d, J=7.0Hz), 1.19-1.68(14H,2M),MABBEBH006
s), 1.76(3H, d, J=1.1Hz), 1.83-1.90(1k3 M), 1.86(1H, dd, J=5.5, 13.9Hz),
2.38-2.60(9H, m), 2.66(1H, dd, J=2.6, 10 8.1Hz), 2.89(1H, dt, J=2.6,

5.5Hz), 3.23(2H, dd, J=6.2, 7.7Hz), 3.52(1H, dt, J=4.8, 8.4Hz),
3.73-3.80(1H, m), 4.74(1H, dd, J>9:9, 9.9Hz), 5.01(1H, d, J=10.6Hz),
5.38-5.51(2H, m), 5.86(1H, d, Jzéjﬁ\z},@.l)g(lH, d, J=11.0Hz),

6.52(1H, dd, J=11.0, 15.4Hz);ESI-MS m/z ib 649(M+H)+. [Example 60]
(8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pent‘amgt@é-?-(N-(Z-(pyrr idi
ylethyl)carbamoylgxy)}18,18epoxytricQsa-8,13.14 20 trign-ll-olide

(8E,12E,14E)-6,10,12,16,20-pentamethyl-7-(N- (2-(pyrrolidin-1-yl)ethyl)
carbamoyloxy)-3,16,21-
tris(triethylsiloxy)$8,1 9+epoxytricosa:dild,d4itdeness oil) was

synthesized in the same manner as in Example 23.

'H-NMR spectrum (CDsOD, 400MHz)d (ppm) :0.59-0.68(18H, m),
0.82(3H, t, J=7.7Hz), 0.85(3H, d, J=7.0Hz), 0.89(3H, d,
J=6.6Hz), 0.95-1.02(30H, m), 1.16-1.32(2H, m), 1.39-
1.62(12H, m), 1.42(3H, s), 1.74(3H, s), 1.76-1.85(1H,
m), 1.93(1H, dd, J=4.8, 13.9Hz), 2.32(1H, dd, J=6.6,
13.6Hz), 2.41-2.61(8H, m), 2.61(1H, dd, J=2.2, 8.4Hz),
2.84-2.90(1H, m), 3.23(2H, t, J=7.0Hz), 3.74(1lH, dt,
J=3.7, 7.0Hz), 3.90-3.97(1H, m), 4.70(1lH, dd, J=9.2,
9.2Hz), 4.93(1H, d, J=10.6Hz), 5.37-5.50(2H, m),
5.82(1H, d, J=15.4Hz), 6.11(1H, d, J=11.0Hz), 6.49(1lH,

dd, J=11.0, 15.4Hz);ESI-MS m/z 992 (M+H)" .

(2) (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-(N-(2-(piperidin-1-
yl)ethyl)carbamoyloxy)-18, 19-epoxytricosa-8,12,14-

trien-11-olide (compound 59)
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11-olide (compound 60-1) 0 ON --'-N 0 H OTES 5 The title compound
(colorless oil) was synthesized in the same manner as in Example 23.
1H-NMR spectrum (CD30D, 400MHZz)"(ppm):0.59-0.68(18H, m), 0.82(3H,
t, J=7.7Hz), 0.85(3H, d, J=7.0Hz), 0.89(3H, d, J=6.6Hz), 0.95-1.02(30H,
m), 1.15-1.30(2H, m), 1.39 10 1.61(6H, m), 1.42(3H, s), 1.73HyERCH 2006
J=0.7Hz), 1.75- 1.85(5H, m), 1.93(1H2dd, J=4.8, 13.9Hz), 2.32(1H, dd,
J=6.6, 13.6Hz), 2.50-2.62(9H, m), 2.85-2.90(1H, m), 3.24(2H, t,
J=7.0Hz), 3.74(1H, dt, J=3.3, 7.0Hz), 3.90- 3.97(1H, m), 4.71(1H, dd,
J=9.5, 9.5Hz), 4.93(1H, d, 15 J=1Z(K/f/?z), 5.37¢6.50(2H, m), 5.82(1H, d,
J=15.4Hz), 6.11(1H, d, J=11.0H J=11.0, 237 15.4Hz);
ESI-MS m/z 978(M+H)+. 27 MARCH 2006 (2)
(8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl- 7éN (2- (pyrroll '
ylethyl)carbamoylo sy-11-olide
(compound 60) OH OH The protécgme gro ps for the hydroxyl groups in
the compound 60-1 were deprotected in the same

The protective groups for the hydroxyl groups
in the compound 59-1 were deprotected in the same
manner as in Example 23 to synthesize the title
compound (colorless oil).
lH-NMR spectrum (CD3OD, 400MHz)d (ppm) :0.87(3H, d,
J=7.3Hz), 0.89(3H, d, J=7.3Hz), 0.93(3H, t, J=7.3Hz),
0.99(3H, 4, J=7.0Hz), 1.19-1.68(14H, m), 1.33(3H, s),
1.76(3H, 4, J=1.1Hz), 1.83-1.90(1H, m), 1.86(1H, dd,
J=5.5, 13.9Hz), 2.38-2.60(9H, m), 2.66(1H, dd, J=2.6,
8.1Hz), 2.89(1H, dt, J=2.6, 5.5Hz), 3.23(2H, dd, J=6.2,
7.7Hz), 3.52(1H, dt, J=4.8, 8.4Hz), 3.73-3.80(1lH, m),
4.74(14, dd, J=9.9, 9.9Hz), 5.01(1H, d, J=10.6Hz),
5.38-5.51(2H, m), 5.86(1H, d, J=15.4Hz), 6.12(1H, d,
J=11.0Hz), 6.52(1H, dd, J=11.0, 15.4Hz);ESI-MS m/z

649 (M+H) ".

[Example 60] (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-(N-(2-(pyrrolidin-1-
yl)ethyl)carbamoyloxy)-18, 19-epoxytricosa-8,12,14-

trien-11-olide (compound 60)



manner as in Example 23 to synthesize the title 10 compound (colorless
oil). 1H-NMR spectrum (CD30D, 400MHz)*(ppm):0.87(3H, d, J=7.7Hz),
0.89(3H, d, J=7.3Hz), 0.93(3H, t, J=7.3Hz), 1.00(3H, d, J=6.6H2z),
1.20-1.65(7H, m), 1.33(3H, s), 1.65(1H, dd, J=5.5, 13.9Hz), 1.76(3H, d,
J=1.1Hz), 15 1.76-1.90(5H, m), 1.86(1H, dd, J=5.5, 13.9Hz)22.42{HdH ddp 06
J=5.1, 13.9Hz), 2.49-2.63(8H, m), 2.68¢H, dd, J=2.2, 8.1Hz), 2.89(1H,
dt, J=2.2, 5.5Hz), 3.24(2H, t, J=7.3Hz), 3.52(1H, dt, J=4.8, 8.1Hz),
3.74-3.81(1H, m), 4.74(1H, dd, J=9.9, 9.9Hz), 5.01(1H, d, J=10.6Hz), 20
5.38-5.51(2H, m), 5.86(1H, d, J= 2), 6.1 (1H, d, J=11.0Hz),
6.52(1H, dd, J=11.0, 15.4Hz);ESI-MS w2 }$35¢M+H)+. 238 CLAIMS 1. A
compound represented by the formula (1): &'k L wherein W represents or
and R3, R ', R16, RI', R20, R21 and R21', thg safne or different,

R3 or R7 in combinatiort with a c@bon atom to which R3 or R7 is
bonded, and an oxo group formed by R21 and R21' together

(1) (8E,12E,14E)-6,10,12,16,20-pentamethyl-7- (N-
(2-(pyrrolidin-1-yl)ethyl)carbamoyloxy)-3,16,21-
tris(triethylsiloxy)-18,19-epoxytricosa—-8,12,14-trien—

ll-olide (compound 60-1)

OTES

The title compound (colorless oil) was
synthesized in the same manner as in Example 23.
'H-NMR spectrum (CDsOD, 400MHz)d (ppm) :0.59-0.68(18H, m),
0.82(3H, t, J=7.7Hz), 0.85(3H, d, J=7.0Hz), 0.89(3H, d,
J=6.6Hz), 0.95-1.02(30H, m), 1.15-1.30(2H, m), 1.39-
1.61(6H, m), 1.42(3H, s), 1.75(3H, d, J=0.7Hz), 1.75-
1.85(5H, m), 1.93(1H, dd, J=4.8, 13.9Hz), 2.32(1lH, dd,
J=6.6, 13.6Hz), 2.50-2.62(9H, m), 2.85-2.90(1H, m),
3.24(2H, t, J=7.0Hz), 3.74(1H, dt, J=3.3, 7.0Hz), 3.90-
3.97(1H, m), 4.71(1H, dd, J=9.5, 9.5Hz), 4.93(1H, d,
J=10.6Hz), 5.37-5.50(2H, m), 5.82(1H, d, J=15.4Hz),

6.11(1H, 4, J=11.0Hz), 6.49(1H, dd, J=11.0,
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in combination with the carbon atom to which R21 and R21' are bonded,
3) a C1 to C22 alkoxy group which may have a substituent, 4) an
unsaturated C2 to C22 alkoxy group which may have a substituent, 5) a
C7 to C22 aralkyloxy group which may have a substituent, 6) a
5-membered to 14-membered heteroaralkyloxy group whictz maynrae 2006
substituent, 27 MARCH 2006 239 7) RC{(=Y)-O-, wherein Y represents an
oxygen atom or_sulfur atom, and R represents a) a hydrogen atom, b) a
Cﬁqo 5 alkylgrdtp Wiich ralfHadle a substituent, c) an unsaturated
C2 to C22 alkyl group which may have a substituent, d) a C6 to C14 aryl
group which may have a substituent, e) a 5>-membered to 14-membered
heteyoaryl grou@mwhichemay have arsybstituent Yy arCkjo-C22 aralkyl
group which may have a substituent, g) a 5-membered to 14-membered
hétetdaralkyl grébp whicremay thave addbstitueimyhy @ Cildtorc22- alkoxy

group which may have a ,
yl)ethyl)cdrbamoyloxy)-18,19-epoxytricosa-8,12,14-

trien-11-olide (compound 60)

0]
H

The protective groups for the hydroxyl groups
in the compound 60-1 were deprotected in the same
manner as in Example 23 to synthesize the title
compound (colorless oil).
lH-NMR spectrum (CD3OD, 400MHz)d (ppm) :0.87(3H, d,
J=7.7Hz), 0.89(3H, d, J=7.3Hz), 0.93(3H, t, J=7.3Hz),
1.00(3H, d, J=6.6Hz), 1.20-1.65(7H, m), 1.33(3H, s),
1.65(1H, dd, J=5.5, 13.9Hz), 1.76(3H, d, J=1.1Hz),
1.76-1.90(5H, m), 1.86(1H, dd, J=5.5, 13.9Hz), 2.42(1H,
dd, J=5.1, 13.S9Hz), 2.49-2.63(8H, m), 2.66(1H, dd,
J=2.2, 8.1Hz), 2.89(1H, dt, J=2.2, 5.5Hz), 3.24(2H, t,
J=7.3Hz), 3.52(1H, dt, J=4.8, 8.1Hz), 3.74-3.81(1lH, m),
4.74(14, dd, J=9.9, 9.9Hz), 5.01(1H, d, J=10.6Hz),
5.38-5.51(2H, m), 5.86(1H, d, J=15.4Hz), 6.12(1H, d,
J=11.0Hz), 6.52(1H, dd, J=11.0, 15.4Hz);ESI-MS m/z

635 (M+H) ".



substituent, i) an unsaturated C2 to C22 alkoxy group which may have a
substituent, j) a C6 to C14 aryloxy group which may have a substituent, k)
a C3 to C14 cycloalkyl group which may have a substituent, 1) a
3-membered to 14-membered non-aromatic heterocyclic group which
may have a substituent or m) a 5-meg#ered to 14-membered
heteroaryloxy group which may have a substituent, 8) RSIRS2RS3SiO-,
wherein Rsl, RS2 and RS3, the sar@’6F27 MARCH 2006 240 different,
independently represent a) a C1 to C6 alkyl group or b) a C6 to C14 aryl
i )& Pl TR o) ARTRRSRRAT i erin R RorGsdr e
a single bond, b) -CO-O-, c)-S02-0-, d) -CS-O7- or e) -CO-NRN3-,
wherein RN3 represents a hydrogen atom ora C1 to C6 alkyl group
which may have a substituent, provided thats ftmost bond in b) to e)

is bonded to the nitrogen atom, RN1 and RIN2, tihe same or Slifferent,
R R21 (1

W
RZO

and R3, R7, R16, R17, RZO, R’! and RZl', the same or
different, independently represent

1) a hydrogen atom,

2) a hydroxyl group or oxo group, provided that the oxo
group is limited to an oxo group formed by R’ or R’ in
combination with a carbon atom to which R’ or R’ is
bonded, and an oxo group formed by R*' and R*Y together
in combination with the carbon atom to which R*' and R?*!
are bonded,

3) a C; to Cy; alkoxy group which may have a
substituent,

4) an unsaturated C, to Cp; alkoxy group which may have
a substituent,

5) a C; to Cp; aralkyloxy group which may have a
substituent,

6) a S5-membered to l4-membered heteroaralkyloxy group

which may have a substituent,



independently represent a) a hydrogen atom, b) a C1 to C22 alkyl group
which may have a substituent, ¢) an unsaturated C2 to C22 alkyl group
which may have a substituent, d) an aliphatic C2 to C22 acyl group which
may have a substituent, e) an aromatic C7 to C15 acyl group which may
have a substituent, f) a C6 to C14 aryl group which may havea MARCH 2006
substituent g) a 5-membered to 14-mepsbered heteroaryl group which

have a substituent, 27 MARCH 2006 241 h) a C7 to C22 aralkyl
gr pRWHICH &y ha\‘?’élﬁr%tﬁfué%ﬁpﬁ S5C1 S CP2 ARyISEIforit gibup”

whichsmay Q@g a Surpgt%ep%ﬁ%e 2.C6 10 C14 arylsulfonyl group which

S
may have a su stltuent mbered to 14-membered non-aromatic

heterocyclic greup formedy-RN1an6hRN2 together in combination with
the nitrogen atom to which RN1 and RN2 are bonded, wherein the
3-membered to4-memberedCnonedromatictaterocyelidigroup may have

a substituent, 1 %a 5-membered to 14-membered heteroaralkyl
substituén

c) an unsaturated C, to C,; alkyl group which
may have a substituent,

d) a Cs to C14 aryl group which may have a
substituent,

e) a S5-membered to l4-membered heterocaryl
group which may have a substituent,

f) a C; to Cy; aralkyl group which may have a
substituent,

g) a S5-membered to l4-membered heterocaralkyl
group which may have a substituent,

h) a C; to Cy; alkoxy group which may have a
substituent,

i) an unsaturated C, to C,; alkoxy group which
may have a substituent,

j) a Cg to C14 aryloxy group which may have a
substituent,

k) a C; to Cis cycloalkyl group which may have
a substituent,

1) a 3-membered to l4-membered non—-aromatic
heterocyclic group which may have a substituent or

m) a S5-membered to l4-membered heteroaryloxy
group which may have a substituent,

8) RS%§2R%SiO—, wherein RS% R%? and R“, the same or



group which may have a substituent, m) a C3 to C14 cycloalkyl group

which may have a substituent or n) a 3-membered to 14-membered
non-aromatic heterocyclic group which may have a substituent, 11)
RN4S02-0-, wherein RN4 represents a) a C1 to C22 alkyl group which

may have a substituent, b) a C6 to C14 aryl group which may/hsw&an 2006
substituent, c) a C1 to C22 alkoxy groxiponvhich may have a substituent, d)

an unsaturated C2 to C22 alkoxy group which may have a substituent, e)
a B 24 aryl XY GRIUPATRIEh &P RAGE 8" Substituent, 27 MARCH

2006 242 f) a 5- ea{nlaer d to-14-membe edoh te(goaryloxy group which
may have a sula‘aﬁjlsgl?tuent,1 g aC7to gz\’z ar%iky@xy é:roup which may have

a substituent ony) & Semembered to-14-memwhbered heteroaralkyloxy
group which may have a substituent, 12) (RNSO) 2PO-O-, wherein RN5

represents &8y @@l & OR2 alkyl group which may have a substituent, b)
an pnsaiurated &2 to C22 alkyl oruR WhIeh e ne s

a) a single bond,

b) —-CO-0-,

c) -S0,-0-,

d) -CS-0- or

e) -CO-NR™-, wherein R™ represents a hydrogen
atom or a C; to Cy4 alkyl group which may have a
substituent, provided that, the leftmost bond in b) to
e) is bonded to the nitrogen atom,

R and RM, the same or different,
independently represent

a) a hydrogen atom,

b) a C; to Cy; alkyl group which may have a
substituent,

c) an unsaturated C, to C,; alkyl group which
may have a substituent,

d) an aliphatic C, to Cy; acyl group which may
have a substituent,

e) an aromatic C; to Ci;5 acyl group which may
have a substituent,

f) a C¢ to Ciys aryl group which may have a
substituent,

g) a S5-membered to l4-membered heterocaryl

group which may have a substituent,



may have a substituent, c¢) a C6 to C14 aryl group which may have a
substituent, d) a 5-membered to 14-membered heteroaryl group which

may have a substituent, e) a C7 to C22 aralkyl group which may have a
substituent or f) a 5-membered to 14-membered heteroaralkyl group

which may have a substituent, 13) (RNIRN2N) 2PO-0O-, whezeinvRNt ranzlo 0 6
RN2 are the same as defined above or14) (RNIRN2N) (RNSO)PO-O-,
wherein RN1, RN2 and RN5 are the same as defined above; a

pharmacologically &cdeptable salt #éreoE or Etratt oftho8é Y2 rhee @
(:%mggléndC ag%c%rding to claim 1 represented by the formula (I-a): 243 R7a
R 14

u

13 R21 a R34 27 MARCH 2006 wherein W is the same as defined
above, and R3a,)R%a,c 16acl ta 20a1 21a 21a'Rrlg1RgRand Rihesame,
or different, independently represent 1) a hydrogen atom, 2) a hydroxyl
gioupcoreoxevdrotuptprovided that the oxo group is limited to an oxo group

formed by R3a or R7a in ,
J) a Cg to Ci14 arylsulfonyl group which may

have a substituent,

k) a 3-membered to l4-membered non-aromatic
heterocyclic group formed by R™ and RY together in
combination with the nitrogen atom to which R™ and R
are bonded, wherein the 3-membered to l4-membered non-
aromatic heterocyclic group may have a substituent,

1) a 5-membered to l4-membered heteroaralkyl
group which may have a substituent,

m) a Cz to Cyq cycloalkyl group which may have
a substituent or

n) a 3-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent,

11) Rmsoz—o—, wherein RM represents

a) a C; to Cy; alkyl group which may have a
substituent,

b) a Cs to C14 aryl group which may have a
substituent,

c) a C; to Cy; alkoxy group which may have a
substituent,

d) an unsaturated C, to C,; alkoxy group which
may have a substituent,

e) a C4 to Ciy aryloxy group which may have a

substituent,



combination with the carbon atom to which R3a or R7a is bonded, and an
oxo group formed by R21a and R21a' together in combination with a

carbon atom to which R21a and R21a' are bonded, 3) a C1 to C22 alkoxy
group which may have a substituent, 4) RaC(=ya) O _, wherein ya
represents an oxygen atom or sulfur atom, and Ra represemts a)y@RrCcH 2006
hydrogen atom, b) a C1 to C22 alkyl graap which may have a substituent,

c) an unsaturated C2 to C22 alkyl group which may have a substituent, d)
a C6 to C14 aryl lgréup WhidH fra§have d SuBstitieht €) Res-ArétberedY
m%)ﬁleave a substituent, 27

ﬁ%éé%e%%% 44%)%%57)()%92%); %\%éa IE;] tgL?oup which may have a
substituent, g) g p-membereddo, 14-raemberad heteraaratikyk group whiche
may have a substituent, h) a C1 to C22 alkoxy group which may have a
s@bstitlpesit L) @aninsaturated C2 to C22 alkoxy group which may have a
substituent, J) 8 G6 fo C14 aryloxy group yiich may haye a
heteroaralkyloxy group which may have a substituent,
12) (RmO)zPO—O—, wherein RM™ represents
a) a C; to Cy; alkyl group which may have a
substituent,
b) an unsaturated C, to Cy; alkyl group which
may have a substituent,
c) a C¢ to Ciy aryl group which may have a
substituent,
d) a 5-membered to l4-membered heterocaryl
group which may have a substituent,
e) a Cy; to Cy aralkyl group which may have a
substituent or
f) a 5-membered to l4-membered heteroaralkyl
group which may have a substituent,
13) (RMRN%UzPO—O—, wherein R™ and RY are the same as
defined above or
14) (RMR¥N) (R™0)P0-0-, wherein R, R and R™ are the

same as defined above; a pharmacologically acceptable

salt thereof, or a hydrate of those.

2. The compound according to claim 1 represented

by the formula (I-a):



substituent, k) a C3 to C14 cycloalkyl group which may have a

substituent, 1) a 3-membered to 14-membered non-aromatic heterocyclic
group which may have a substituent or m) a 5-membered to

14-membered heteroaryloxy group which may have a substituent, 5)
RaslRas2Ras3SiO-, wherein Rasi, RaS2 and Rasa, the sanw7omdifferentpoe
independently represent a) a C1 to C& alkyl group or b) a C6 to C14 aryl
group or 6) RaN1RaN2N-RaM-, wherein RaM represents a) -CO-O- or b)
-CS-0-, provided that, in the leftmost bond a&’®r b) is bonded to the

nitrogen atom, and RaNI| and RaN2, the sa ifferent, independently

wherein W is the same as defined above, and R*?, R'%,
Rr'%e, Rrl7@, Rr?%  Rr?e gnd R?'®’, the same or different,
independently represent
1) a hydrogen atom,
2) a hydroxyl group or oxo group, provided that the oxo
group is limited to an oxo group formed by R’® or R’® in
combination with the carbon atom to which R’® or R'® is
bonded, and an oxo group formed by R*!'® and R?'®’ together
in combination with a carbon atom to which R*'® and R*'*®’
are bonded,
3) a C; to Cy; alkoxy group which may have a
substituent,
4) R°C(=Y"%)-0-, wherein Y° represents an oxygen atom or
sulfur atom, and R® represents

a) a hydrogen atom,

b) a C; to Cy; alkyl group which may have a
substituent,

c) an unsaturated C, to C,; alkyl group which
may have a substituent,

d) a Cs to C14 aryl group which may have a
substituent,

e) a S-membered to l4-membered heterocaryl

group which may have a substituent,



f) a C6 to C14 aryl group which may have a substituent, g) a 5-membered

to 14-membered heteroaryl group which may have a substituent, h) a C7

to C22 aralkyl group which may have a substituent, i) a C1 to C22
alkylsulfonyl group which may have a substituent, j) a C6 to C14

arylsulfonyl group which may have a substituent, k) a 3-membyenedror 2006
14-membered non-aromatic heterocyzlia group formed by RaN1 and

RaN2 together in combination with the nitrogen atom to which RaN1 and
RaN2 are bonded, lerei? the:3-Afetered 46 14EmBhbieted'Agniave a

arg %tjcc.hetgroccyclic group may have a substituent, 1) a 5-membered to
u Tu 7 . .
14-mem erednheteroaralkyl group which may have a substituent, m) a C3

to C14 cycloalkyh group-whichenayihave msulstileent Orm@eroaralkyl
3-membered to 14-membered non-aromatic heterocyclic group which
mayhaverd sybstitgentha 2y MARGH 2008246, pharmacologically
acceptable salt thereof, or a h%/drate of those. 3. The compound

according to cldith  réprésanted B HhefSrAuATP bR mey have a

substituent,

i) an unsaturated C, to C,; alkoxy group which
may have a substituent,

j) a Cg to Ci14 aryloxy group which may have a
substituent,

k) a C; to Cis cycloalkyl group which may have
a substituent,

1) a 3-membered to l4-membered non—-aromatic
heterocyclic group which may have a substituent or

m) a S5-membered to l4-membered heteroaryloxy
group which may have a substituent,
5) R%*IR%%?R®%33i0-, wherein R®**!, R®*? and R®*°°, the same or
different, independently represent

a) a C; to Cg alkyl group or

b) a Cs to Ci14 aryl group or
6) RMRMN-R*-, wherein R® represents

a) —-CO-0- or

b) -CS-0-, provided that, in the leftmost
bond a) or b) is bonded to the nitrogen atom, and

RN and R*™?, the same or different,
independently represent

a) a hydrogen atom,

b) a C; to Cy; alkyl group which may have a



R21'b R27b w Rzob R3b wherein W is the same as defined above, and

R3b, R7b, 16b 17b 20b 21b 21'bR, R, R, Rand R, the same or different,
independently represent 1) a hydrogen atom, 2) a hydroxyl group or oxo
group, provided that the oxo group is limited to an oxo group formed by

R3b or R7b in combination with the carbon atom to which R3by anR¥tHS 2006
bonded, and an oxo group formed by R21b and R21b' together in
combination with the carbon atom to which R21b and R21b' are bonded,
3Pt 22 htkoxy group which may have a substituent, 4)

RbC(=0)-0-, nggregﬁ Rbr{ggrte&_QQ%s %) C]tgoz%alk%&ﬁroug W |ch1m%)f1

have a substltuent an unsaturated CZ to C group which may

have aisubstitueptiiey ai€ 0.4a,€22 aralkyl group which may have a 247 27
MARCH 2006 substituent, d) a 5-membered to 14-membered
heteroaralkyl grbupawhieh rivdyghave a-sulsstifienscyl group which may

have a substituent,

e) an aromatic C; to Ci;5 acyl group which may
have a substituent,

f) a C¢ to Ciys aryl group which may have a
substituent,

g) a S5-membered to l4-membered heterocaryl
group which may have a substituent,

h) a C; to Cy; aralkyl group which may have a
substituent,

i) a Ci1 to Cpy alkylsulfonyl group which may
have a substituent,

j) a Cg to Ci1q4 arylsulfonyl group which may
have a substituent,

k) a 3-membered to l4-membered non-aromatic
heterocyclic group formed by R™ and R*? together in
combination with the nitrogen atom to which R*™ and R*'?
are bonded, wherein the 3-membered to l4-membered non-
aromatic heterocyclic group may have a substituent,

1) a 5-membered to l4-membered heteroaralkyl
group which may have a substituent,

m) a Csz to Cyq cycloalkyl group which may have
a substituent or

n) a 3-membered to l4-membered non-aromatic

heterocyclic group which may have a substituent; a



e) a C6 to C14 aryloxy group which may have a substituent, f) a C3 to

C14 cycloalkyl group which may have a substituent or g) a 3-membered

to 14-membered non-aromatic heterocyclic group which may have a
substituent, 5) Rbs'Rbs2Rbs3SiO- wherein Rbsl RbS2 and Rbss the

same or different, independently represent a) a C1 to C6 alkylrgrouper bpoe
a C6 to C14 aryl group or 6) RobN1RbRI2K-RbM-, wherein RbM represents
a) -CO-0O- or b) -CS-0O-, provided that, the leftmost bond in a) or b) is
bEhded - thetHtr6Ger torh itk RBNF afd RbNZ ¢he Sameor differehtate
inﬁgpgp}%esr%ly represent a) a hydrogen atom, b) a C1 to C22 alkyl group
which may have a substituent, c) a 3-membered to 14-membered
non-aromatic heterocyclic group formed by RbN1 and RbN2 together in
combination with the nitrogen atom to which RbN1 and RbN2 are

bended, whereifhthe S-nepniveted te 14hembered hoamarbnraticresented
heterocyclic group may have a substituent, d) a C3 to C14 cycloalkyl

gropWhich $H4Y have 228 27 MARCH 2006

(I-b)

wherein W is the same as defined above, and Rﬁﬂ Rﬂﬂ
R16b, R17b, RZOb, R?'® and RZl'b, the same or different,
independently represent

1) a hydrogen atom,

2) a hydroxyl group or oxo group, provided that the oxo
group is limited to an oxo group formed by R*® or R’ in

combination with the carbon atom to which R*® or R™ is

21b 21b’

bonded, and an oxo group formed by R and R together

21b

in combination with the carbon atom to which R and

R?®" are bonded,
3) a C; to Cy; alkoxy group which may have a
substituent,
4) RbC(=O)—O—, wherein R® represents

a) a C; to Cy; alkyl group which may have a
substituent,

b) an unsaturated C, to C,; alkyl group which

may have a substituent,

c) a Cy; to Cyy aralkyl group which may have a



a substituent or ) a 3-membered to 14-membered non-aromatic

heterocyclic group which may have a substituent; a pharmacologically
acceptable salt thereof, or a hydrate of those. 4. The compound

according to claim 1 represented by the formula (I-c): R7c R21'c R21c W
RZac R3c wherein W is the same as defined above, and Rap7 R\ H®G©® 2006
170 200 210 21'0R, R, R, Rand R, thegame or different, independently
represent 1) a hydrogen atom, 2) a hydroxyl group or oxo group, provided
th%l?}ﬂ?etéﬁed“r&p is limited to an oxo group formed by Rao or R70 in

combination with, the carbon, atam o which,Rag ot 370 @Shg%%%%%%'gk%

oxo group formed by R210 and R21c" together In combination w
carbenatamiterwhigh R2de-and Bate'rarehanded, 3) RCC (=0) -O-,
wherein Rc represents a C1 to C22 alkyl group which may have a
substituent, 4) R$1R0§2R083Si0-awheéreky Resh RoseharihRoS3, theve a
same or different, independently represent a) a C1 to C6 alkyl group or 27

MAREH P08

f) a C3 to Cis cycloalkyl group which may have
a substituent or

g) a 3-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent,

5) leRWZRm3SiO—, wherein le, R"5? and Rm3, the same or
different, independently represent

a) a C; to Cg alkyl group or

b) a Cs to Ci4 aryl group or
6) RMHRMUN—Rmk, wherein lerepresents

a) —-CO-0- or

b) -CS-0-, provided that, the leftmost bond
in a) or b) is bonded to the nitrogen atom, and

RN angd me, the same or different,
independently represent

a) a hydrogen atom,

b) a C; to Cy; alkyl group which may have a
substituent,

c) a 3-membered to l4-membered non-—-aromatic
heterocyclic group formed by R™ and R™? together in
combination with the nitrogen atom to which R”™ and R
are bonded, wherein the 3-membered to l4-membered non-
aromatic heterocyclic group may have a substituent,

d) a C3 to Ci4 cycloalkyl group which may have



249 b) a C6 to C14 aryl group or 5) RON1RcN2N-RcM-, wherein RCM
represents -CO-O-, provided that the leftmost bond is bonded to the
nitrogen atom, and RoN1 and RoN2, the same or different, independently
represent a) a hydrogen atom, b) a C1 to C22 alkyl group which may have
a substituent, c) a 3-membered to 14-membered non-aromatic MARCH 2006
heterocyclic group formed by RoN1 and &0N2 together in combination

with the nitrogen atom to which RoN1 and RoN2 are bonded, wherein the
3némbefed-toeT4-n¥mbered non- aromatic heterocyclic group may have

2 Supetent, A &3 Yo IOl S1OURWHIEDIAY ANE Bomac 1o
substituent or e) a 3-membered to 14-membered non-aromatic

heterecyshe graup whishgnay hare masubstituent; & harmeagelogically
acceptable salt thereof, or a hydrate of those. 5. The compound
acdordingto khaiinck tepresentedtmthe formtlat(helrR7d (IAY 27 MARCH e

2006 250 wherein R3d and R16d, the same or different,
of those.
4. The compound according to claim 1 represented

by the formula (I-c):

(1-¢)

wherein W is the same as defined above, and R*¢, RS,
R'%c, Rr!'7¢, R?°¢, R?® gand R?'’°, the same or different,
independently represent

1) a hydrogen atom,

2) a hydroxyl group or oxo group, provided that the oxo
group is limited to an oxo group formed by R’® or R’ in
combination with the carbon atom to which R’® or R’ is
bonded, and an oxo group formed by R*'® and R?'®" together

21lc

in combination with the carbon atom to which R and

R?'®" are bonded,

3) R°C(=0)-0-, wherein R represents a C; to C,; alkyl
group which may have a substituent,

4) RESIR®S2R®$33i0-, wherein R, R®®? and R®°’, the same or

different, independently represent

a) a C; to Cg alkyl group or



independently represent 1) a hydroxyl group, 2) a C1 to C22 alkoxy group
which may have a substituent, 3) an unsaturated C2 to C22 alkoxy group
which may have a substituent, 4) a C7 to C22 aralkyloxy group which

may have a substituent, 5) RAC(=0)-0-, wherein Rd represents a) a
hydrogen atom, b) a C1 to C22 alkyl group which may have a7 substiuenty 06
c) an unsaturated C2 to C22 alkyl gropp svhich may have a substituent, d)

a C6 to C14 aryl group which may have a substituent, e) a 5-membered

to 14-membergﬁ)heatelcffar§P grotpAith &P Rave a substituent, f) a C7

t%‘?zﬁﬁﬁ@wﬁeﬁtiﬁggﬁg@ﬂ%‘aﬁ(&ar Lﬁ?%i %%’]ésg)—%él'@gm%?ﬁ%%%ed

14-membere group which %y ave a substituént, h) a C1

torG32 atkoxy greUpyaChHmay hayer substituent iam upsatyeated 2,
to C22 alkoxy group which may have a substituent, j) a C6 to C14 aryloxy
geup which may have a 251

RN and RM’, the same or different,
independently represent

a) a hydrogen atom,

b) a C; to Cy; alkyl group which may have a
substituent,

c) a 3-membered to l4-membered non—-aromatic
heterocyclic group formed by R and R™™ together in
combination with the nitrogen atom to which R°™ and R
are bonded, wherein the 3-membered to l4-membered non-
aromatic heterocyclic group may have a substituent,

d) a C3 to Ci4 cycloalkyl group which may have
a substituent or

e) a 3-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent; a
pharmacologically acceptable salt thereof, or a hydrate

of those.

5. The compound according to claim 1 represented

by the formula (I-d):

(h-d)




27 MARCH 2006 substituent or k) a 5-membered to 14-membered
heteroaryloxy group which may have a substituent or 6)
RAN1RdN2N-CO-O- wherein RdN1 and RdN2 the same or different,
independently represent a) a hydrogen atom, b) a C1 to C22 alkyl group
which may have a substituent, ¢) an unsaturated C2 to C22zalkylzgxoup 2006
which may have a substituent, d) a C630 C14 aryl group which may have

a substituent,e) a 5-mempbered to 14-membered heteroaryl group which
mAyHEE Substiftient ) a C7'fo €28%rakyPgrotip™ith may have a

subs % entdg)n% pmem é%%;locm-membered heteroaralkyl group which
m%arf/CL e a su st%uerﬁ?l% a C3to C14 cycloalkyl group which may have

a substithent: i3 3-rgembered to 14-membered non-aromatic
heterocyclic group which may have a substituent or j) a 3-membered to
12-memberéd nen=ardntaticy hetepoay clit geduprfoymiedvsy RAN1 and
RdN2 together in combination with the nitrogen atom to which RdN1 and
RANP2S hd-B6Rded, wherein the 3-membered to 14-membered non-

3) an unsaturated C, to C,; alkoxy group which may have
a substituent,
4) a Cy7 to Cy; aralkyloxy group which may have a
substituent,
5) RdC(=O)—O—, wherein R¢ represents

a) a hydrogen atom,

b) a C; to Cy; alkyl group which may have a
substituent,

c) an unsaturated C, to C,; alkyl group which
may have a substituent,

d) a Cs to Ci4 aryl group which may have a
substituent,

e) a S5-membered to l4-membered heterocaryl
group which may have a substituent,

f) a C; to Cy; aralkyl group which may have a
substituent,

g) a S5-membered to l4-membered heterocaralkyl
group which may have a substituent,

h) a C; to Cy; alkoxy group which may have a
substituent,

i) an unsaturated C, to C,; alkoxy group which
may have a substituent,

j) a Cg to Ci14 aryloxy group which may have a



aromatic heterocyclic group may have a substituent, and R'd and R21d,

the same or different, independently 252 represent 1) a hydroxyl group,

2) a Cl to C22 alkoxy group which may have a substituent, 3) an
unsaturated C2 to a substituent, C22 27 MARCH 2006 alkoxy group

which may have 4) a C7 to C22 aralkyloxy group which mayavwea&cH 2006
substituent, 5) RAC(=0)_O _, whereinZRd is the same as defined above, 6)
RAN1RdN2N-CO-O-, wherein RdN' and defined above, 7)
RANTINENDIG293-, wherein RdN 1 and RAN2 RdN2 are the same as

are the same ag Peﬁn%‘iﬁg&%é%n:%)ﬁ%'\‘;1'895'%&%5%&9& WRSTEINLRAN o5y
and RdN2 are the same as defined above,

group which may have a substituent or
6) RMHRMUN—CO—O—, wherein R™ and me, the same or
different, independently represent

a) a hydrogen atom,

b) a C; to Cy; alkyl group which may have a
substituent,

c) an unsaturated C, to C,; alkyl group which
may have a substituent,

d) a Cs4 to C14 aryl group which may have a
substituent,

e) a S-membered to l4-membered heterocaryl
group which may have a substituent,

f) a C; to Cy; aralkyl group which may have a
substituent,

g) a S5-membered to l4-membered heterocaralkyl
group which may have a substituent,

h) a C; to Ci4 cycloalkyl group which may have
a substituent,

i) a 3-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent or

j) a 3-membered to l4-membered non-aromatic
heterocyclic group formed by R™ and R™ together in
combination with the nitrogen atom to which R™ and R
are bonded, wherein the 3-membered to l4-membered non-
aromatic heterocyclic group may have a substituent, and

R’® and R*', the same or different, independently



9) RdN4-S0O2-0-, wherein RdN4 represents a) a Cl to C22 alkyl group

which may have a substituent, b) a C6 to C14 aryl group which may have

a substituent, c) a Cl to C22 alkoxy group which may have a substituent,

d) an unsaturated C2 to C22 alkoxy group which may have a substituent,

e) a C6 to C14 aryloxy group which may have a substituent2f) a1aRCH 2006
5-membered to 14-membered heteroaryloxy group which may have a
substituent, 253 27 MARCH 2006 g) a C7 to C22 aralkyloxy group which
mayHeve Alsubstituent or h) a 5-membered to 14-membered

heteroaralkyl ro hich may have a substituent, 10)
(R?chgO 5Fé>(gggyglwt$e%év}l RAN5 represents a) a C1 to C22 alkyl group

whichamay havem, substduentyb) ap unsatinatesk C2 ie£22 alkyl group
which may have a substituent, c) a C6 to C14 aryl group which may have
a ssusstitiiert nd)-a 5-membered to 14-membered heteroaryl group which

may have a substituent, ,
an unsaturated C,; to C;; alkoxy group which may have

a substituent,
4) a Cy7 to Cy; aralkyloxy group which may have a
substituent,
5) RdC(=O)—O—, wherein RY is the same as defined above,
0) RMHRMUN—CO—O—, wherein R™ and R™ are the same as
defined above,
7) RMHRMUN—SOZ—O—, wherein R™ and R™ are the same as
defined above,
8) RMHRMUN—CS—O—, wherein R™ and R™ are the same as
defined above,
9) RMM—SOZ—O—, wherein R represents

a) a C; to Cy; alkyl group which may have a
substituent,

b) a Cs to C14 aryl group which may have a
substituent,

c) a C; to Cy; alkoxy group which may have a
substituent,

d) an unsaturated C, to C,; alkoxy group which
may have a substituent,

e) a Cs to Ciy4 aryloxy group which may have a
substituent,

f) a 5-membered to l4-membered heteroaryloxy

group which may have a substituent,



e) a C7 to C22 aralkyl group which may have a substituent or f) a
5-membered to 14-membered heteroaralkyl group which may have a
substituent, 11) (RAN1RdAN2N)2PO-0O-, wherein RdN1 and RdN2 are the
same as defined above or 12) (RAN1RdN2N) (RAN50) PO-O-, wherein
RdN1, RdN2 and the same as defined above; a pharmacologicaltyrcH 2006
acceptable salt thereof, or a hydrate af$3ose. RAN5 are 6. The compound
according to claim 1, wherein R7 and/or R21 are independentl

represented by RCE=Y)20LC wiereih Y&nd R*rethe $ante dS defiied have
agovse ar RNJRNZN- RMe-, wherein RM' represents a) -CO-O- or 27

T ue

MARCH 2006 254 b -CS-0O-, provided that, the leftmost bond in a) or b)

Is bonded to the piteogenatans aad RN1 andRNB&sre dhe same as
defined above; a pharmacologically acceptable salt thereof, or a hydrate

ofhthibse ORI FH& Fdmprund aceordivigcto claim Bawpresentdesiyy theent,

fo{%])u'a( ga%bl)?ZPeO—O— , wherein RIS

represents

a) a C; to Cy; alkyl group which may have a
substituent,

b) an unsaturated C, to Cy; alkyl group which
may have a substituent,

c) a C¢ to Ciy aryl group which may have a
substituent,

d) a 5-membered to l4-membered heterocaryl
group which may have a substituent,

e) a Cy; to Cy aralkyl group which may have a
substituent or

f) a 5-membered to l4-membered heteroaralkyl
group which may have a substituent,
11) (RMHRMUN)zPO—O—, wherein R™ and R™? are the same as
defined above or
12) (RMRMN) (R™M0)P0-0-, wherein R™, R and R™ are

the same as defined above; a pharmacologically

acceptable salt thereof, or a hydrate of those.

6. The compound according to claim 1, wherein R’
and/or R?' are independently represented by RC(=Y)-0-,
wherein Y and R are the same as defined above or RVRYN-
RW—, wherein RY represents

a) —-CO-0- or



R21e (I-e) 10 03e wherein R3e, R16e and R21e, the same or different,
independently represent 1) a hydroxyl group, 2) a C1 to C22 alkoxy group
which may have a substituent, 3) an unsaturated C2 to a substituent,

C22 alkoxy group which may have 4) a C7 to C22 aralkyloxy group which
may have a substituent, 5) an aliphatic C2 to C6 acyl groupavhighmaay 2006
have a substituent or 6) ReN1ReN2N2G@-O-, wherein represent ReNl

and a) a hydrogen atom or ReN2 independentlé b) a C1to C6 alk%:l roup
which may hav@a 255 s(stitiérity aAG¢ 27 MARCH 2606 R7eepre

Rje.ﬁcéﬁyec)r_ofj)qusreg]o%edéecpr%%eri]:tﬁeannitrogen atom, and
R™ and RY are the same as defined above; a

pharmacologically acceptable salt thereof, or a hydrate

of those.

7. The compound according to claim 5 represented

by the formula (I-e):

wherein R%®, R'®® and R?!®, the same or different,
independently represent
1) a hydroxyl group,
2) a Ci1 to Cp; alkoxy group which may have a
substituent,
3) an unsaturated C, to C,; alkoxy group which may have
a substituent,
4) a Cy7 to Cy; aralkyloxy group which may have a
substituent,
5) an aliphatic C, to Cs acyl group which may have a
substituent or
6) RMR®MN-C0O-0-, wherein R®™ and R®™ independently
represent

a) a hydrogen atom or

b) a C; to Cg¢ alkyl group which may have a



oxygen atom or sulfur atom, and Re, represents a) a hydrogen atom, b) a

C1 to C22 alkyl group which may have a substituent, c) a C6 to C14 aryl
group which may have a substituent, d) a 5-membered to 14-membered
heteroaryl group which may have a substituent, €) a C7 to C10 aralkyl

group which may have a substituent, f) a 5-membered to 14memizered2006
heteroaralkyl group which may have asubstituent, g) a 3-membered to
14-membered non-aromatic heterocyclic group which may have a
Sttt Hy 2 gro@Pbf the formula (1) : ReN2 ReN3 -X n 1ReN1 (111)

R b0 fsesehs g o L R

oxygen atom or sulfur atom, and R®, represents

a) a hydrogen atom,

b) a C; to Cy; alkyl group which may have a
substituent,

c) a C¢ to Ciy aryl group which may have a
substituent,

d) a 5-membered to l4-membered heterocaryl
group which may have a substituent,

e) a Cy; to Cio aralkyl group which may have a
substituent,

f) a 5-membered to l4-membered heteroaralkyl
group which may have a substituent,

g) a 3-membered to l4-membered non-aromatic

heterocyclic group which may have a substituent

h) a group of the formula (III):

ReN2

ReNSzXe(\,))\N/??»
éem {1)]

n

wherein A) n represents an integer of 0 to 4,
Xe represents

i) —CHR®M-,

ii) -NR®M°-,
iii) -o-,
iv) -S5-,

v) —-SO- or



ReN1 represents i) a hydrogen atom or ii) a C1 to C6 alkyl group which
may have a substituent, ReN2 represents i) a hydrogen atom or ii) a C1
to C6 alkyl group which may have a substituent, ReN3 and ReN4, the
same or different, independently represent i) a hydrogen atom, ii) a C1 to
C6 alkyl group which may have a substituent, iii) an unsaturated/©2d@ 2006
C10 alkyl group which may have a sulsssituent, iv) a C6 to C14 aryl group
which may have a substituent, v) a 5-membered to 14-membered
heteroaryl grod’pl\)vhlcﬁ%ay have a substituent, vi) a C7 to C10 aralkyl
p W}% Iggg%\ﬁ ave a substituent, vii) a C3 to C8 cycloalkyl group
ich ma§ have a substituent, viii) a C4 to C9 cycloalkylalkyl group which
may have a substituenty by af=memberedto 14-membered heteroaralkyl
group which may have a substituent, 27 MARCH 2006
ii) a C; to C¢ alkyl group which may have a
substituent,
R®" represents
i) a hydrogen atom or
ii) a C; to C¢ alkyl group which may have a
substituent,
R*™ and R®M™, the same or different, independently
represent
i) a hydrogen atom,
ii) a C; to C¢ alkyl group which may have a
substituent,
iii) an unsaturated C, to Cip alkyl group
which may have a substituent,
iv) a C¢ to Cis aryl group which may have a
substituent,
v) a S5-membered to l4-membered heterocaryl
group which may have a substituent,
vi) a C; to Cyip aralkyl group which may have a
substituent,
vii) a Cs3 to Cg cycloalkyl group which may
have a substituent,
viii) a C4 to Cy cycloalkylalkyl group which
may have a substituent,

ix) a S5-membered to l4-membered heterocaralkyl

group which may have a substituent,



257 x) a 5-membered to 14-membered non-aromatic heterocyclic group
which may have a substituent, xi) -NReN6ReN7, wherein ReN6 and

ReN7, the same or different, independently represent a hydrogen atom or

a C1 to C6 alkyl group which may have a substituent or xii) a

5-membered to 14-membered non-aromatic heterocyclic groap femued by 06
ReN3 and ReN4 together in combinatien with the carbon atom to which
ReN3 and ReN4 are bonded, wherein the 5-membered to 14-membered

non- aromatic H@ter%c?cﬁ??ﬁ\l%%ﬁerﬁﬁﬁa\]/é ARG Y RNt c
reﬁ’é %er%t% A thmQSu toﬁk‘i 5‘? %%6% | grqupw Q'C*e‘r{@ay have
stltu i, |||) [ uns urate alkyl group whic may have a
substltuent, V) 2iG6 tarR@I4 eyl greup whieh ATEY have &=SuUpstituent,ana
5-membered to 14-membered heteroaryl group which may have a
substitudrtevisatG7 ioGaperdikyltdroupavhicls ardy Raveyalrsudsstituaiem
vi)aC3to C8c cIoaIkyI roup which may have a substituent, viii) a C4

t0°E0 Ty EloakyIikyPGfotp WhIcHPmMA) Ha e ubtitGer, SuPstituent

or

xii) a 5-membered to l4-membered non-—-aromatic
heterocyclic group formed by R®™ and R®M™ together in
combination with the carbon atom to which R®™ and RrR*™
are bonded, wherein the 5-membered to l4-membered non-

aromatic heterocyclic group may have a substituent, and

R*™ represents

i) a hydrogen atom,

ii) a C; to C¢ alkyl group which may have a
substituent,

iii) an unsaturated C, to Cip alkyl group
which may have a substituent,

iv) a C¢ to Cis aryl group which may have a
substituent,

v) a S5-membered to l4-membered heterocaryl
group which may have a substituent,

vi) a C; to Cyip aralkyl group which may have a
substituent,

vii) a Cs3 to Cg cycloalkyl group which may
have a substituent,

viii) a C4 to Cy cycloalkylalkyl group which
may have a substituent,

ix) a S5-membered to l4-membered heterocaralkyl



iX) a 5-membered to 14-membered heteroaralkyl 27 MARCH 2006 258
group which may have a substituent, x) a 5-membered to 14-membered
non-aromatic heterocyclic group which may have a substituent or xi) a
5-membered to 14-membered non-aromatic heterocyclic group formed by
ReN3 and ReN5 together in combination with the nitrogen atomvorelich006
ReN3 and ReN5 are bonded, wherein $fse 5-membered to 14-membered

non- aromatic heterocyclic group may have a substituent, B) Xe, n, ReN3,
REKAYEhd'RENS iRaepéfdently représerittRé same group as defined

above, and Rely] andReNg independently reprasent 5h”8%m§§5%%tc°ic

14-membered non-aromatic heterocyclic group formed by ReN1 an
RehN2-togejher: whereinghehimembered to; d4-membered-neirrarematic
heterocyclic group may have a substituent, C) Xe, n, ReN2 ReN4 and
ReN5 independehtlyareprasertahe satire group<asdefiédraboverandtic

ReN1 and ReN3 independently represent ga,5-membered to 14-membered
NG BFOMSHE héterdCyBiiR of S fidtnidd By Refiiantl ReN3I Wgktfier "

whergln the $apembered 0.14;membered nog; aramatic heterecyclicy geve
group may have a substituent or D) Xe, n, ReN1, ReN4 and ReN5
indepepdenthd representithetsame gratifoas defined aldovesrandrReN2on-
a@iomatic heterocyclic group may have a substituent,

B)

Xe, n, R®™, R*™ and R*™ independently
represent the same group as defined above, and R*™ and
RN independently represent a S5-membered to l4-membered

non-aromatic heterocyclic group formed by R*™ and RV
together, wherein the 5-membered to l4-membered non-
aromatic heterocyclic group may have a substituent,
C)

Xe, n, R, R*™ and R*™ independently
represent the same group as defined above, and R*™ and
RN independently represent a S5-membered to l4-membered
non—-aromatic heterocyclic group formed by R*™ and R
together, wherein the 5-membered to l4-membered non-
aromatic heterocyclic group may have a substituent or
D)

Xe, n, R, R*™ and R*™ independently
represent the same group as defined above, and R*" and
RN independently represent a S5-membered to l4-membered

non-aromatic heterocyclic group formed by R*" and R

together, wherein the 5-membered to l4-membered non-



ReN3 independently represent a 5-membered to 14-membered

non-aromatic heterocyclic group formed by ReN2 and ReN3 together,
wherein the 5-membered to 14-membered non 27 MARCH 2006 259
aromatic heterocyclic group may have a substituent or i) a group of the
formula (IV) : ReN9 N/ (IV) | eN8 wherein ReNB and ReN9®, thesaore Q006
different, independently represent i) adt@rogen atom, ii) a C1 to C6 alkyl
group which may have a substituent, iii) a C6 to C14 aryl group which

Ry HAVe S SUBSHRRY, Tv) & 5Thembeled td B4 TémBeredHetararyl° T
group which may, h%ve asy sgtye%ev) aC &qgl%)ﬁ?'ky' group which
may have a substituent or i) a 5-membered to 14-membered
heteroaralkyl group which may have a substituent; a pharmacologically
acceptable salt thereof, orﬁeﬂyﬁlra of those. 8. The compound according
to claim 5, wherein R7e andiqr R are independently represented by
RelC (=Yel) _ 0-, wherein yel ré}Bresents ¢dM\dxygen atom or sulfur

ReN8

wherein R*™ and R®™, the same or different,
independently represent

i) a hydrogen atom,

ii) a C; to C¢ alkyl group which may have a
substituent,

iii) a C4 to Ci14 aryl group which may have a
substituent,

iv) a S5-membered to l4-membered heterocaryl
group which may have a substituent,

v) a Cy; to Ci1g aralkyl group which may have a
substituent or

vi) a 5-membered to l4-membered heterocaralkyl
group which may have a substituent; a pharmacologically
acceptable salt thereof, or a hydrate of those.

8. The compound according to claim 5, wherein R’®

and/or R?'® are independently represented by R®'C(=Y%')-
O-, wherein Y represents an oxygen atom or sulfur
atom, and Re? represents

1) a hydrogen atom,

2) a Ci1 to Cg alkyl group which may have a

substituent,



atom, and R el represents 1) a hydrogen atom, 2) a C1 to C6 alkyl group
which may have a substituent, 27 MARCH 2006 260 3) a C6 to C10 aryl
group which may have a substituent, 4) a 5-membered to 14-membered
heteroaryl group which may have a substituent, 5) a C7 to C10 aralkyl
group which may have a substituent or 6) a 5-membered t027 MARCH 2006
14-membered heteroaralkyl group wiiiely may have a substituent; a
pharmacologically acceptable salt thereof, or a hydrate of those. 9. The
compound accoriry {os clafin & owhEiein R7&1Bnlbr R2 feyretave a
inggggrt]q%r&ﬂé/n@presented by Re2C (=yet) _ 0-, wherein Yee represents
an oxygen atom or sulfur atom, and Re2 represents a group of the
formula (I1I": ReN13 ReMk2pck-A4 "H(H1) 12 ReMiwhereis A roary 1

represents an integer of 0 to 4, X1 represents 1) -CHReN13_ 2
-NReNp4which may have a substituent,
5) a C; to Cyp aralkyl group which may have a
substituent or
6) a S5-membered to l4-membered heteroaralkyl

group which may have a substituent; a pharmacologically

acceptable salt thereof, or a hydrate of those.

9. The compound according to claim 5, wherein R’®
and/or R?'® are independently represented by R%’C(=Y%?)-
O-, wherein Y©? represents an oxygen atom or sulfur

atom, and R®? represents a group of the formula (III'):

ReN‘H

eN12.- X4 /?'Z
R N nr
notenre ()
R

wherein A) n represents an integer of 0 to 4,

X1 represents

5) -S0O- or
6) —SO,—,
R™M? and R*™?!, the same or different, independently

represent



3) -0-, 4) -5-, 5) -SO- or 6) -S02-, ReN10 and Rem, the same or different,
independently represent 27 MARCH 2006 261 1) a hydrogen atom or 2)

a C1 to C6 alkyl group which may have a substituent, ReN12 and ReN13,
the same or different, independently represent 1) a hydrogen atom, 2) a

C1 to C6 alkyl group which may have a substituent, 3) an upsaturated C2 06
to C10 alkyl group which may have azsubstituent, 4) a C6 to C14 aryl

group which may have a substituent, 5) a 5-membered to 14-membered
heteroaryl grodp whichnag $ale &-sbstituent, 6) a C7 to C10 aralkyl

group which may have.a sybstituent, 7) 3,638 Cheydloglly araye
which may have "a substituent, 8) a C4 to 90§cloaljkyalky‘?1 roup which
maybBave asebstituent,
R*™? and R®™°, the same or different, independently
represent
1) a hydrogen atom,
2) a Ci1 to Cg alkyl group which may have a
substituent,
3) an unsaturated C, to Ci;g alkyl group which
may have a substituent,
4) a Cg to C14 aryl group which may have a
substituent,
5) a 5-membered to l4-membered heteroaryl
group which may have a substituent,
6) a C; to Cyp aralkyl group which may have a
substituent,
7) a C3 to Cg cycloalkyl group which may have
a substituent,
8) a C4 to Cy cycloalkylalkyl group which may
have a substituent,
9) a S5-membered to l4-membered heteroaralkyl
group which may have a substituent,
10) a 5-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent,
11) -NRSMPPR®M®  yherein R®M™° and R®M°, the same
or different, independently represent a hydrogen atom
or a C; to C¢ alkyl group which may have a substituent,

or



9) a 5-membered to 14-membered heteroaralkyl group which may have a
substituent, 10) a 5-membered to 14-membered non-aromatic

heterocyclic group which may have a substituent, 11) -NReN15ReN16,
wherein ReN15 and ReN16, the same or different, independently

represent a hydrogen atom or a C1 to C6 alkyl group whichanayhre€ a2 006
substituent, or 27 MARCH 2006 262 22pa 5-membered to 14-membered
non-aromatic heterocyclic group formed by ReN12 and ReN13 together,

wherein the 5-mérmbéred P TR Rigibered o ararmatid hetdtogydratic
ghOL e%%‘éég@ﬁ% g&gﬁg&“%‘&%%g}ﬁemmﬁe&“ )2 by, r% §0r,

atom, 1lto group which may have a substituent, 3) an

uRsatueated G2:t05CH2 alkyl-groupavhichr@aydhave ansubstitugnis4)3-a C6
to C14 aryl group which may have a substituent, 5) a 5-membered to
1heembencdlietemaryio grigup Which raay havgé atsubstiiuennd) a C7 to

C10,aralkyl group which may have a substituent, 7) a C3 to C8 cycloalkyl
gfoup whidh™ iy have a substituent,

1) a hydrogen atom,

2) a Ci1 to C4 alkyl group which may have a
substituent,

3) an unsaturated C, to Ci;g alkyl group which
may have a substituent,

4) a Cg to C14 aryl group which may have a
substituent,

5) a 5-membered to l4-membered heteroaryl
group which may have a substituent,

6) a C; to Cyp aralkyl group which may have a
substituent,

7) a C3 to Cg cycloalkyl group which may have
a substituent,

8) a C4 to Cy cycloalkylalkyl group which may
have a substituent,

9) a S5-membered to l4-membered heteroaralkyl
group which may have a substituent,

10) a 5-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent,

11) a 5-membered to l4-membered non-aromatic
heterocyclic group formed together by the nitrogen atom
to which R®™* is bonded, and one substituent selected

from the group consisting of R®™?, R®M! and RrR*"?,



8) a C4 to C9 cycloalkylalkyl group which may have a substituent, 9) a
5-membered to 14-membered heteroaralkyl group which may have a
substituent, 10) a 5-membered to 14-membered non-aromatic

heterocyclic group which may have a substituent, 11) a 5-membered to
14-membered non-aromatic heterocyclic group formed togethemawrthe 2006
nitrogen atom to which ReN14 is bongled, and one substituent selected

from the group consisting of ReNlo, ReNI1 and ReN12, 27 MARCH 2006
263 SfRerirt é—ﬁ?@ﬁ%@ﬁ’eﬁ%tﬂ-&éﬁﬂ%ﬁ‘@&ﬁ%ﬂ-é?%ﬂiaﬁ‘iﬁoﬁlét%%&yclic
groUpINaY. h@ﬁé‘ S%S%U%ﬁ‘é or %&8 5'm§1%be{%%%]%€‘f8%mbered
non-aromatic etet%cyc c gro{lp orme togetﬁer by the nitrogen atom to

which ReN14 is bonded; -anshiweorsubstituents selestece drony hesgrodpt i c
consisting of ReNlo, ReNI1 and ReN12, wherein the 5-membered to

1aeembetcdlion-aromatid tleterdcyclicegroap nvay hagve aisubstittiengopm

Bﬁn, X1r ReN11,ReN13 and ReN14 are the same as defined above, and
RERITBEIAREN12 thgettidt 161t aB méMBeretP it t4-hdHbersg ©cted

nen-gromgtic heteracyclic group, whereindhe S-membered tQeniz
14-membered non- aromatic heterocyclic group may have a substituent; a
phargacologicallysacceptahie salt thereof, afilodrydiateo of thaseat ic

heterocyclic group may have a substituent or
B)

RN ReNL3 ang R®MY are the same as

n, Xi,
defined above, and R®™° and R®™? together form a 5-
membered to l4-membered non-aromatic heterocyclic
group, wherein the 5-membered to l4-membered non-
aromatic heterocyclic group may have a substituent; a

pharmacologically acceptable salt thereof, or a hydrate

of those.

10. The compound according to claim 5, wherein X;

eNl4 i35 the same as defined

represents —NRHH4—, wherein NR
above; a pharmacologically acceptable salt thereof, or

a hydrate of those.

11. The compound according to claim 5, wherein R’®
and/or R?'® independently represent R®°C(=Y*’)-0-, wherein
ye? represents an oxygen atom or sulfur atom, and R’

represents a group of the formula (V):

Relﬂ(?,)/\ B

N
N4 l'?er M



10. The compound according to claim 5, wherein X1 represents

-NReN14-, wherein NReN14 is the same as defined above; a
pharmacologically acceptable salt thereof, or a hydrate of those. 11. The
compound according to claim 5, wherein R7e and/or R21e independently
represent Re3C (=yea) _O_, wherein Yea represents an oxygeratara 02006
sulfur atom, and Re3 represents a graugof the formula (V): 27 MARCH
2006 264 wherein nl represents an integer of 0 to 6, ReN17 represents

1) Byardyehafo?R bF 27 2%S1 B8 Co A Grod whichm&y have a

s%lastitu% t ggg ReN18 represents 1) a hydrogen atom, 2) an amino

group which may have a substituent, 3) a pyridyl group which may have a

substituent, 4) a pyerohidinrlykgroupshielk may have a substituent, 5) a
piperidin-1-yl group which may have a substituent, 6) a morpholin-4-yl
group which may havé&a sabstituehk ol 7pa pipserazinchyingroupawisich

may have a
stbstituent, and

R*™® represents
1) a hydrogen atom,
2) an amino group which may have a
substituent,
3) a pyridyl group which may have a
substituent,
4) a pyrrolidin-1-yl group which may have a
substituent,
5) a piperidin-1-yl group which may have a
substituent,
6) a morpholin-4-yl group which may have a
substituent or
7) a piperazin-1l-yl group which may have a
substituent; a pharmacologically acceptable salt
thereof, or a hydrate of those.
12. The compound according to claim 5, wherein R’®
and/or R?'® independently represent R®‘CO-0O-, wherein R®*

represents a group of the formula (VI):

ReN18



substituent; a pharmacologically acceptable salt thereof, or a hydrate of
those. 12. The compound according to claim 5, wherein R7e and/or R21e
independently represent Re4CO-0-, wherein Re4 represents a group of

the formula (VI): Of N 2 X2E N (VI) n3 3 ReN1$ 27 MARCH 2006 265
wherein n2 and n3, the same or different, independently representray 2006
integer of O to 4, X2 represents 1)-CHREN21_ ' 2)-NReN22_, 3)-0-, 4)-5-,
5)-SO- or 6)-S02-, ReN19 represents 1) a hydrogen atom or 2) a C1 to C6
alkyFgroup which'tay avel s stibSftught, 50 fépresenteaygndently

hydrogen afom, ) a G1.10.G6 alky) group,which may have a
X, represents
1 ) —CHReN21—,

2 ) _NReNZZ_,

6) —-SO,—,
R*™° represents
1) a hydrogen atom or
2) a Ci1 to Cg alkyl group which may have a
substituent,
R*"?? represents
1) a hydrogen atom,
2) a Ci1 to Cg alkyl group which may have a
substituent,
3) a C¢ to Ciys aryl group which may have a
substituent or
4) a Cy7 to Ci1g aralkyl group which may have a
substituent,
R*"?! represents
1) a hydrogen atom,
2) a Ci1 to Cg alkyl group which may have a
substituent,
3) an unsaturated C, to Cig alkyl group which

may have a substituent,

4) a C4 to C14 aryl group which may have a



substituent, 3) a C6 to C14 aryl group which may have a substituent or 4)

a C7 to C10 aralkyl group which may have a substituent, ReN21

represents 1) a hydrogen atom, 2) a C1 to C6 alkyl group which may have

a substituent, 3) an unsaturated C2 to C10 alkyl group which may have a
substituent, 4) a C6 to C14 aryl group which may have a 266 27MMARCH 006
2006 substituent, 5) a 5-membered t@d4-membered heteroaryl group

which may have a substituent, 6) a C7 to C10 aralkyl group which may
haVePs fitent, 7) a C3 to C8 cycloalkyl group which may have a

substituent, 8) @ gj%tgg-,(z%gp@'g%&% lajkyl gé(r)—;ﬁge pich e@aﬁet%%vre odr %{\,Jﬁich

substituent, 9) a mbered to 14-mem eteroaralkyl group

Mgy haye.d supstitagnth 10)-NReNZ23ReN24nwherein ReN23 and ReN24,
the same or different, independently represent a hydrogen atom or a C1
to C6 alkyl group whickrmay Have arsubstituegtoup which may have a

substituent,

7) a C3 to Cg cycloalkyl group which may have
a substituent,

8) a C4 to Cy cycloalkylalkyl group which may
have a substituent,

9) a S5-membered to l4-membered heteroaralkyl
group which may have a substituent,

10) -NRSN#3R®M24 - yherein R®™® and R®*M™*, the same
or different, independently represent a hydrogen atom
or a C; to C¢ alkyl group which may have a substituent
or

11) a 5-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent, and
R®"?? represents

1) a hydrogen atom,
2) a Ci1 to Cg alkyl group which may have a
substituent,

3) an unsaturated C, to Cig alkyl group which
may have a substituent,

4) a C4 to C14 aryl group which may have a
substituent,

5) a 5-membered to l4-membered heteroaryl
group which may have a substituent,

6) a C; to Cyp aralkyl group which may have a



or 11) a 5-membered to 14-membered non-aromatic heterocyclic group
which may have a substituent, and ReN22 represents 1) a hydrogen

atom, 2) a C1 to C6 alkyl group which may have a substituent, 3) an
unsaturated C2 to C10 alkyl group which may have a substituent, 4) a C6

to C14 aryl group which may have a substituent, 5) a 5-membereggrion 2006
14-membered heteroaryl group whicl2aiay have a substituent, 6) a C7 to
C10 aralkyl group which may have a 267 27 MARCH 2006 substituent, 7)

a t%tég%%%alkyl group which may have a substituent, 8) a C4 to C9

cycloalkylalkyl group v&hicth ma ha\ée_L a sHpsgtu nt Q) a5 %m}%gre to
14-membered he)teroar%llky? gr%gu(f)ywhictéw1 mgy have E%U%stjituent or10)a
SanemberedteslA-membered non-aromatic heterocyclic group which

may have a substituent; a pharmacologically acceptable salt thereof, or a

hydrate of thosg) 13. Thetcoripoarid heedtting ftdslainy 5owherdin Ryanay

have a substituent,

9) a S5-membered to l4-membered heteroaralkyl
group which may have a substituent or

10) a 5-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent; a
pharmacologically acceptable salt thereof, or a hydrate

of those.

13. The compound according to claim 5, wherein R’®
and/or R?'® independently represent R®°CO-O-, wherein R®’

represents a group of the formula (VII):

N N7 (VI
Ng 1
4 REN25

wherein n, represents 1 or 2,

P
ReN26

R®"?> represents

1) a hydrogen atom or
2) a Ci1 to Cg alkyl group which may have a
substituent, and
R®"?® represents
1) a hydrogen atom or

2) a Ci1 to Cg alkyl group which may have a

substituent; a pharmacologically acceptable salt



and/or R21e independently represent Re5CO-O-, wherein R e5

represents a group of the formula (VII): N/ (VII) ReN26 " in4 ReN25

wherein n4 represents 1 or 2, ReN25 represents 1) a hydrogen atom or

2) a C1 to C6 alkyl group which may have a substituent, and ReN26
represents 1)a hydrogen atom or 2)a C1 to C6 alkyl group whichviaRys 2006
have a substituent;a pharmacologicallycacceptable salt 268 thereof, or a
hydrate of those. 27 MARCH 2006 14. The compound according to claim

5, \WRERNT R78T afd/oY RAeSn8épéhdsiftly represent Re6CO-O-, wherein
Re6 represents a group of the formula (VIII): ReN28 / n3 x N-~ ReN27
wherein n2 and n3, the same or different, independently represent an

integer of 0 to 413 repfigseits L-&ddRe12Q +2)-NRetw30;, wherein R'®
and/or R?'® independently represent R°°CO-0-, wherein R®®

represents a group of the formula (VIITI):

ReN28

s

Xi N—
(Vi)
n ReN27

wherein n, and ns;, the same or different, independently
represent an integer of 0 to 4,

X3 represents

6) —-SO,—,

R*"?7 represents

1) a hydrogen atom or

2) a Ci1 to Cg alkyl group which may have a
substituent,
R*"?® represents

1) a hydrogen atom,

2) a Ci1 to Cg alkyl group which may have a
substituent,

3) a C¢ to Ciys aryl group which may have a

substituent or



3)-0-, 4)-5-, 5)-SO- or 6)-S02-, ReN27 represents 1) a hydrogen atom or

2) a C1 to C6 alkyl group which may have a substituent, ReN28

represents 1) a hydrogen atom, 2) a C1 to C6 alkyl group which may have

a substituent, 3) a C6 to C14 aryl group which may have a substituent or

27 MARCH 2006 269 4) a C7 to C10 aralkyl group which may haar@i 2006
substituent, ReN29 represents 1) a hydyegen atom, 2) a C1 to C6 alkyl

group which may have a substituent, 3) an unsaturated C2 to C10 alky!l
group which may favea sbstituéi24Yd £1906°C8 alkbk§yrBay wiich: 2
mgy@saé/let% esllijllg‘),stituent, 5) a C6 to C14 aryl group which may have a

substituent,

R®"?° represents

1) a hydrogen atom,

2) a Ci1 to C4 alkyl group which may have a
substituent,

3) an unsaturated C, to Cig alkyl group which
may have a substituent,

4) a C; to Cg alkoxy group which may have a
substituent,

5) a C¢ to Ciq aryl group which may have a
substituent,

6) a S5-membered to l4-membered heteroaryl
group which may have a substituent,

7) a C; to Ci1g aralkyl group which may have a
substituent,

8) a C3 to Cg cycloalkyl group which may have
a substituent,

9) a C4 to Cy cycloalkylalkyl group which may
have a substituent,

10) a 5-membered to l4-membered heteroaralkyl
group which may have a substituent,

11) -NR®MIR®M32 - yherein R*™! and R®*™?, the same
or different, independently represent a hydrogen atom
or a C; to C¢ alkyl group which may have a substituent,
or form a 5-membered to l4-membered non-aromatic
heterocyclic group together with the nitrogen atom to

which R®™! and R®*™? are bonded or



6) a 5-membered to 14-membered heteroaryl group which may have a
substituent, 7) a C7 to C10 aralkyl group which may have a substituent,

8) a C3 to C8 cycloalkyl group which may have a substituent, 9) a C4 to

C9 cycloalkylalkyl group which may have a substituent, 10) a

5-membered to 14-membered heteroaralkyl group which may hewe@s 2006
substituent, 11) -NReN31ReN32, wherein ReN31 and ReN32, the same

or different, independently represent a hydrogen atom or a C1 to C6 alkyl
group which may*have a SUBSHEERE &Cfohh A'ShEMBRrétPly aromatic

14-membered.non-aromatic heterocyclic group together.with the, nitrogen
R B T R %05
12r& 5-memberedie 14-membered non-aromatic heterocyclic group
which may have a substituent, and ReN30 represents 1) a hydrogen
atom, 2) a C1 té Ceralkylgreapwhitieimay have a substituent, 3) an
unsaturated C2 to C10 alkyl group which may have a substituent, 4) a C6

to C14 aryl grodp which ni&y Fravé 5 ¥dbstiadi, which may have a

substituent,

3) an unsaturated C, to Cig alkyl group which
may have a substituent,

4) a C4 to C14 aryl group which may have a
substituent,

5) a 5-membered to l4-membered heteroaryl
group which may have a substituent,

6) a C; to Cyp aralkyl group which may have a
substituent,

7) a C3 to Cg cycloalkyl group which may have
a substituent,

8) a C4 to Cy cycloalkylalkyl group which may
have a substituent,

9) a S5-membered to l4-membered heteroaralkyl
group which may have a substituent or

10) a 5-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent; a
pharmacologically acceptable salt thereof, or a hydrate

of those.

15. The compound according to claim 5, wherein R’®
and/or R?'® independently represent R®'CO-O-, wherein R®’

represents a group of the formula (IX):



5) a 5-membered to 14-membered heteroaryl group which may have a
substituent, 6) a C7 to C10 aralkyl group which may have a substituent,

7) a C3 to C8 cycloalkyl group which may have a substituent, 8) a C4 to

C9 cycloalkylalkyl group which may have a substituent, 9) a 5-membered

to 14-membered heteroaralkyl group which may have a substituentor 10) 06
a 5-membered to 14-membered non-aromatic heterocyclic group which

may have a substituent; a pharmacologically acceptable salt thereof, or a
hydrate of those. 15. The compound according to claim 5, wherein R7e
and/or R21e independently represent Re7CO-0-, wherein Re7

represents a group of the form, 127 ReN33 \ Ins 27 MARCH 2006

wherein n5 represents an ﬁwtegeﬁlm &/)geNBB represents 1) an
amino group, 2) an amino group eR may h a substituent, 3) a

pyrrolidin-1-yl group which may have a substituent,
wherein ns represents an integer of 1 to 3, and
R*"° represents
1) an amino group,
2) an amino group which may have a
substituent,
3) a pyrrolidin-1-yl group which may have a
substituent,
4) a piperidin-1-yl group which may have a
substituent or
5) a morpholin-4-yl group which may have a
substituent; a pharmacologically acceptable salt

thereof, or a hydrate of those.

16. The compound according to claim 5, wherein R’®
and/or R?'® independently represent R°*®CO-0-, wherein R®®

represents a group of the formula (X):

ReN34
r\’\ 5
ReEN35 7 Mns X)

wherein ns represents an integer of 1 to 3,

R*™? represents

1) a hydrogen atom,



4) a piperidin-1-yl group which may have a substituent or 5) a

morpholin-4-yl group which may have a substituent; a pharmacologically
acceptable salt thereof, or a hydrate of those. 16. The compound

according to claim 5, wherein R7e and/or R21e independently represent
Re8CO-0O-, wherein Re8 represents a group of the formula £X):MXkcH 2006
wherein n5 represents an integer of 1263, ReN34 represents 1) a

hydrogen atom, 27 MARCH 2006 272 2) a C1 to C6 alkyl group which

may have a substiftieht, 3)°a €6 14 HYIYBUY Wiich R FEEsa @
s%b%ié%elr]ggérﬁg a C7 to C10 aralkyl group which may have a substituent,
and ReN35 représents 1) a hydrogen atom, 2) a C1 to C6 alkyl group

which may have p substituent;,3) a:G3 to;€8.gyclaalkyh greup which raay
have a substituent, 4) a 3-membered to 8-membered non-aromatic
heteksdyclic grdupwhich may have a substituent,

4) a Cy7 to Cy1g aralkyl group which may have a
substituent, and
R®"*° represents

1) a hydrogen atom,
2) a Ci1 to Cg alkyl group which may have a

substituent,

3) a C3 to Cg cycloalkyl group which may have
a substituent,

4) a 3-membered to 8-membered non—-aromatic
heterocyclic group which may have a substituent,

5) a C¢ to Ciq aryl group which may have a
substituent,

6) a S5—-membered to l4-membered heteroaryl
group which may have a substituent,

7) a C; to Ci1g aralkyl group which may have a
substituent,

8) a S5-membered to l4-membered hetercaralkyl
group which may have a substituent or

9) a C4 to Co cycloalkylalkyl group which may
have a substituent; a pharmacologically acceptable salt

thereof, or a hydrate of those.

17. The compound according to claim 5, wherein R’®

and/or R?'® independently represent R°*°CO-0-, wherein R®*’



5) a C6 to C14 aryl group which may have a substituent, 6) a

5-membered to 14-membered heteroaryl group which may have a
substituent, 7) a C7 to C10 aralkyl group which may have a substituent,

8) a 5-membered to 14-membered heteroaralkyl group which may have a
substituent or 9) a C4 to C9 cycloalkylalkyl group which may, havermcH 2006
substituent; a pharmacologically acceptable salt thereof, or a hydrate of
those. 17. The compound according to claim 5, wherein R7e and/or R21e

intieBERGEM rePrédeMtiReVEG LS, WEPSihRESF 273 represents a group
of the formula (XI): r--\N - ~ ReN36 -'N ~XI) n5 27 MARCH 2006 wherein
n5 represents an integer of 1 to 3, and ReN36 represents 1) a hydrogen

atom, 2) a C1 to C6 alkyl grou (ch may have a substituent, 3) a C3 to
C8 cycloalkyl group which mayl hav, bstitig&, 4)a C4to C9
Vv t,

cycloalkylalkyl group Wfﬂi@h’ﬁ ne a subst
5

wherein ns represents an integer of 1 to 3, and
R*™® represents
1) a hydrogen atom,
2) a Ci1 to Cg alkyl group which may have a
substituent,
3) a C3 to Cg cycloalkyl group which may have
a substituent,
4) a C4 to Cy cycloalkylalkyl group which may
have a substituent,
5) a C; to Cyp aralkyl group which may have a
substituent,
6) a pyridyl group which may have a
substituent or
7) a tetrahydropyranyl group which may have a

substituent; a pharmacologically acceptable salt

thereof, or a hydrate of those.

18. The compound according to claim 5, wherein R’®
and/or R*'® independently represent R®!’CO-0-, wherein

Re*? represents a group of the formula (XII):

My
mZ( N/??'
rena7 N ( s )m4 (Xih)

mg3



5) a C7 to Clo aralkyl group which may have a substituent, 6) a pyridyl
group which may have a substituent or 7) a tetrahydropyranyl group

which may have a substituent; a pharmacologically acceptable salt

thereof, or a hydrate of those. 18. The compound according to claim 5,
wherein R7e and/or R21e independently represent ReloCO-0OF, WhRCRIN2006
Relo represents a group of the formulaXIl) : (XII') 27 MARCH 2006 274
wherein ml, m2, m3r and m4, the same or different, independently

réprES&EtD B 1, RS rePreséits dtintéget ot e $and: ReRizt-
re Ij;gbgs%)rg% &% g@ydrg\t&er&g&o&f)& Clto C6 alkyl group which may have
. ]

a substituent, 3) an unsaturated C2 to C10 alkyl group which may have a

sustituphts 49 a6 10, Cldrarylgroyp whieh may have a substituent, 5) a
5-mer7nbered to 14-membered heteroaryl group which may have a
s%ﬁituéﬁpﬁ? a<®T fo C10 aralkyl group which may have a substituent,

1) a hydrogen atom,

2) a Ci1 to C4 alkyl group which may have a
substituent,

3) an unsaturated C, to Cig alkyl group which
may have a substituent,

4) a C4 to C14 aryl group which may have a
substituent,

5) a 5-membered to l4-membered heteroaryl
group which may have a substituent,

6) a C; to Cyp aralkyl group which may have a
substituent,

7) a C3 to Cg cycloalkyl group which may have
a substituent,

8) a C4 to Cy cycloalkylalkyl group which may
have a substituent,

9) a S5-membered to l4-membered heteroaralkyl
group which may have a substituent or

10) a 5-membered to l4-membered non-aromatic
heterocyclic group which may have a substituent; a
pharmacologically acceptable salt thereof, or a hydrate

of those.

19. The compound according to claim 5, wherein R’®

and/or R*'® independently represent R®!!'CO-0-, wherein



7) a C3 to C8 cycloalkyl group which may have a substituent, 8) a C4 to

C9 cycloalkylalkyl group which may have a substituent, 9) a 5-membered

to 14-membered heteroaralkyl group which may have a substituent or 10)

a 5-membered to 14-membered non-aromatic heterocyclic group which

may have a substituent; a pharmacologically acceptable salt thereror2006
hydrate of those. 19. The compound ageording to claim 5, wherein R7e
and/or R21e independently represent Re11CO-O-, wherein 275 27
MARCH00BREIF FepteS&tE R Groupt the fabda OHT L {%111) wherein

mb5 represents an integer of 1 to 3, and n5 represents 2 or 3; a
pharmacologically acceptable salt thereof, or a hydrate of those. 20. The

compound according to clagim-S-mherein R7e and/or R21e independently
represent Re12CO-Oypp rei ReMv%»rese group selected from a
group consisting of: H HN F(‘él)ﬁé)r a &ﬁﬁ

wherein ms represents an integer of 1 to 3, and njs
represents 2 or 3; a pharmacologically acceptable salt

thereof, or a hydrate of those.

20. The compound according to claim 5, wherein R’®
and/or R*'® independently represent R®?CO-0-, wherein
R®*? represents a group selected from a group consisting

of:

@E\é (N\)/HN\“S) (_ﬂy_m\f
C/_ . C—‘ and CN—,ora

~

group selected from a group consisting of

/
/\ N -
HN N— ( @‘1
— . HN\V/y and HN , and

both of which may have a substituent on the ring; a
pharmacologically acceptable salt thereof, or a hydrate

of those.

21. The compound according to claim 1, wherein R*®



EDN group selected from a group consisting of H NN ''~N/HN ~) and

HN , and both of which may have a substituent on the ring; a
pharmacologically acceptable salt thereof, or a hydrate of those. 21. The
compound according to claim 1, wherein R16 27 MARCH 2006 276 is a
hydroxyl group; a pharmacologically acceptable salt thereof? or @aAwckateo 06
of those. 22. The compound according 1@ claim 1, wherein [1] W is R3 and
R21 are a hydroxyl group, R7 is an acetoxy group, 6'7 2 21' and R1, R,
RaAd R 372 BydtodenCatem, 2P I IS'RS SR T At aHydr&Xyt Grdup,

R gh aceloygroun. §7.90.2L andR1, 3 Rand R are a hydrogen
atom, [311 Wis R3, R16 an R21%re a hydroxfl group, R7 is an acetoxy
group, and R17, R20 and R21 ' are a hydrogen atom, [4] W is R21 and
R21' form an oxo group together with the carbon atom to which R21 and
R2%'.are bondeth R RIBAandR20@peding to claim 1, wherein

[1] W is

R’ and R*! are a hydroxyl group, R’ is an acetoxy group,
and R16, R17, R’ and R?Y are a hydrogen atom,

[2] W is

=

Y

R’ and R?! are a hydroxyl group, R’ is an acetoxy group,
and R16, R17, R’ and R?Y are a hydrogen atom,

[3] W is

R’, R'® and R* are a hydroxyl group, R’ is an acetoxy
group, and R, R?® and R*'" are a hydrogen atom,

[4] W is

R*' and R*'’ form an oxo group together with the carbon

16

atom to which R?!' and R?!" are bonded, R3, R'® and R?® are



27 MARCH 2006 277 a hydroxyl group, R7 is an acetoxy group, and R17
is a hydrogen atom, [5] W is R3, R16, R2 and R21 are a hydroxyl group,
R7 is an acetoxy group, and R17 and R21 ' are a hydrogen atom, [6] W
is R3, R7, R16 and R21 are a hydroxyl group, and R17, R20 and R21 '
are a hydrogen atom, [7] W is R3, R17, R16 and R21 are a hydnaxylcE 2006
group, R7 is an acetoxy group, and R207and R21 ' are a hydrogen atom
or [8] Wis 278 27 MARCH.2006 R21 and R21' form an oxo group,
togyethet it the9ctBBn afom!td WiRich T 1C&Hd R21V Ere BoYtd, R3%arf
R%G&[gfepydgg@ﬂ group, R7 is an acetoxy group, and R17 and R2 are a
hya]roge atom; a pharmacologically acceptable salt thereof, or a hydrate
of(thps@. 23 The compound according to claim 1, which is
(8E,12E,14E)-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-7-((4-methy|piperazin-1-é/l)carbonyl)oxy-
18,19-epoxytricosa-8,12,14-trienH. g,
(8E,12E,14E)-3,16,21-trihydroxy-6710,12,16,20-
pentamethyl-7-((4-methylhomopiperazin-I-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-

R’, R'®, R*® and R?! are a hydroxyl group, R’ is an

acetoxy group, and R and R*' are a hydrogen atom,

[6] W is

20 and

R’, R’, R' and R?! are a hydroxyl group, and R, R
R*'" are a hydrogen atom,

[7] W is

R’, R'', R' and R?! are a hydroxyl group, R’ is an
acetoxy group, and R*° and R*' are a hydrogen atom or

[8] W is



olide, (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-((4-(piperidin-I-
yl)piperidin-1-yl)carbonyl)oxy-18,19-epoxytricosa- 8,12,14-trien-11-olide,
(8E,12E,14E)-7-((4-ethylpiperazin-I-
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20- 27 MARCH 2006
pentamethyl-18,19-epoxytricosa-8,12 A4strien-11-olide,
(8E,12E,14E)-7-(N-(3-(N',N'-dimethylamino)propyl)-N-
methylcarbamoyloxy)-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa -trien-11-olide,
(8E,12E,14E)-3,16,21-trihydroxy-;10,12,16,20 27 MARCH 2006 279
pentamethyl-7-((piperazin-1-yl)carbonyl) oxy-18,19-
epoxytricosa-8,12,14-trien-ll-olide, (8E,12E,14E)-3,16,21-trinydroxy-
6,112(},1@1,”@3,B&peﬁt@ﬂ@e@l-@(ﬁl-mém—}ﬂll\F@gether with the carbon
methylpiperidin-4-yl)carbamoyloxy)-18,19-epoxytricosa- 16

8 A2 trien?{1-0lidE, (SBASE14ERS A6ty ardky- T4 R a¥e @

spprRomOpRersZine - ICatboRdinnf 191248 20na =7 ana =

pentame ,19-epoxytricosa-8,12,14-trien-11-0 ide,

(8 22E, 1) 13H 6,2 1 dtibygroxyh@d4nsfdcologically acceptable
hydroxypiperidin-1-yl)piperidin-1-yl)carbonyl)oxy-

63912, 16 2095entamety 18R EFoRriEGSES8,12,14- trien-11-olide,
(8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-((4-(morpholin-4-

23. The compound according to claim 1, which is
(8E,12E,14E)-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-7-( (4-methylpiperazin-1-yl)carbonyl)oxy-
18,19-epoxytricosa-8,12,14-trien-11-o0lide,
(8E,12E,14E)-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-7-( (4-methylhomopiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-
olide,

(8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-( (4- (piperidin-1-
yl)piperidin-1-yl)carbonyl)oxy—-18,19—-epoxytricosa-
8,12,14-trien-11-0lide,

(8E,12E,14E)-7-((4-ethylpiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-0lide,
(8E,12E,14E)-7-(N-(3—-(N’,N’-dimethylamino)propyl) -N-
methylcarbamoyloxy)-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-0lide,

(8E,12E,14E)-3,16,21-trihydroxy-6,10,12,16,20-



yl)piperidin-1-yl)carbonyl)oxy-18,19-epoxytricosa- 8,12,14-trien-11-olide,
(8E,12E,14E)-7-((4-ethylhomopiperazin-I-
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide,
(8E,12E,14E)-3,16,21-trihydroxy-7-((4- 27 MARCH 2006
isopropylpiperazin-1-yl)carbonyl)oxy-&,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide,

(SEE1PRMAE) B 16,24 RRYEoRy-72(((1S/A SR8t [opyapytpy ~ 18, 19~

5-diazabicyclo[2.2.1]heptan;2- . .
o 015 1e 30 BebtametyP 18 16:

epoxytricosa-8, 12l 4rtrien: ki olide, (8F 2125 24 By -d r(dk(2-(N',N'-
dimethylamino)ethyl)-N-methylcarbamoyloxy)-3,16,21 27 MARCH 2006
280 thhydroky-6;10,0216:2%pertanethiii-18; 19y 1 -N— (1~
epoxytricosa-8,12,14-trien-11-olide, (8E,12E,14E51-7-(N-(2-(N' N'-

difthyIaRTRS ety hearamdyioky)8 16 A ihyditxys  ePoxytricosa-

6,§.01122,Jiq,_zpiqeggamft_hyi-g@ellg-epoxytricosa—8,12,14- trien-11-olide or
(8E,12E,14E)-3,16,21-trinydroxy-

6,10,12,16,20-pesRamethyl-¥e(((1S,48)-5imethyh2beoxy—7- ( (4—
diazabicyclo[2.2.1]heptan-2-yl)carbonyl) oxy-18,19-
epERRICEsAL 8 AR RRRAAIK blide. 241 Thedumpduritiactording 16 cldim? 0 -

1 which is (8E,128,14E)-3,16,21-rihydroxy:6,10.12,16,20- 11 011de,
(8E,12E,14E)-3,16,21-trihydroxy—-7—-( (4-(4-
hydroxypiperidin-1-yl)piperidin-1-yl)carbonyl)oxy—
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-
trien-11-olide, (8E,12E,14E)-3,16,21-trihydroxy—
6,10,12,16,20-pentamethyl-7-( (4- (morpholin-4-
yl)piperidin-1-yl)carbonyl)oxy—-18,19—-epoxytricosa-
8,12,14-trien-11-0lide,
(8E,12E,14E)-7-((4-ethylhomopiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-o0lide,
(8E,12E,14E)-3,16,21-trihydroxy—-7—-( (4-
isopropylpiperazin-1-yl)carbonyl)oxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide,
(8E,12E,14E)-3,16,21-trihydroxy-7-(( (1S, 4S)-5-
isopropyl-2,5-diazabicyclo[2.2.1]heptan-2-
yl)carbonyl)oxy-6,10,12,16,20-pentamethyl-18,19-
epoxytricosa-8,12,14-trien-11-0lide,
(8E,12E,14E)-7—-(N-(2—-(N',N’' -

dimethylamino)ethyl)-N-methylcarbamoyloxy)-3,16,21-



pentamethyl-7-(N-methyl-N-(1-methylpiperidin-4-
yl)carbamoyloxy)-18,19-epoxytricosa-8,12,14-trien-11- olide,
(8E,12E,14E)-3,16,21-trihydroxy-7-((4-
isopropylhomopiperazin-1-yl)carbonyl)oxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide, 27 MARCH 2006
(8E,12E,14E)-7-((4-ethylhomopiperazirs b

yléca,rbonyl)oxy-\?.,16,21-trih droxy-6,10,12,16,20-

GRS, £o-HpoxytricOsd.8, B TA e 11T, 19~
(8E,12E,14EF)-3,16,21-thydroxy-7-((4- 4.
is%%oxp{;fprlﬁégr%i%}l-ig&bgérq%)né 3)?&6}1%,%%,&%?2 -
pentamethyl-1832-epoxytricesa-8,12y14-triens1]rplide or
(8E,12E,14E)-3,16,21-trihydroxy-6,10,12,16,20-

pelitaatetylam{((1s a4S)blmetnp2Bry loxy) -3, 16, 21-trihydroxy-
diazabicyclo 2.2.11)?11eptan-2-yl carbonyl) oxy-18,19 281,
epoxytricosats, 1 2 AT e 27 MARCH 200635 % rieihdire 14
cqQmpgsing the compoynd according to any one of claims 1 to 24, a
pharmacologically acceptable salt thereof, or a hydrate of those as an
active ingredients26.1Aphanpaceytica) compositipacomprising the
compound according to any one of claims 1 to 24, a pharmacologically

abeeplabié skt tR€ret draanRydrate of tHdseSas an aetive irbrédiént 27.

The medicine accordi laim 25 gs an .agent for preventing.or. treatin
aJ%%%%gﬂgyéﬁﬁiévgqEﬁ%e%tan— -y1) gbon ?gxyﬂ¥%,lg— Ing

epoxytricosa-8,12,14-trien-11-olide.

24. The compound according to claim 1, which is
(8E,12E,14E)-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-7—-(N-methyl-N-(l-methylpiperidin-4-
y1l)carbamoyloxy)—-18,19-epoxytricosa-8,12,14-trien-11-
olide,

(8E,12E,14E)-3,16,21-trihydroxy—-7—( (4-
isopropylhomopiperazin-1-yl)carbonyl)oxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-o0lide,
(8E,12E,14E)-7-((4-ethylhomopiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide,
(8E,12E,14E)-3,16,21-trihydroxy—-7—( (4-
isopropylpiperazin-1-yl)carbonyl)oxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide
or (8E,12E,14E)-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-7-(((1S,4S)-5-methyl-2,5-

diazabicyclo[2.2.1]heptan-2-yl)carbonyl)oxy—-18,19-



gene expression control is effective. 28. The medicine according to claim
25 as an agent for preventing or treating a disease for which suppression
of VEGF production is effective. 29. The medicine according to claim 25
as an agent for preventing or treating a disease for which an
antiangiogenic effect is effective. 30. The medicine according 1ol 006
as an angiogenesis inhibitor. 31. The psadicine according to claim 25 as
an 282 antitumor agent. 27 MARCH 2006 32. The medicine according to
R B s & HeraPet Adetiortieainghafiangioma. 33. The
medicine according to claim 25 as a cancer metastasis inhibitor. 34. The
medicine according to claim 25 as a therapeutic agent for treating retinal
necevascularizaiomes diabedic sefianathn 35 Hhedperdisinesaccording 16,9
claim 25 as a therapeutic agent for treating inflammatory disease. 36. The
medicing acesrding tolcldine25 as@a Merapentic agetcfop inflaimatory
diseases consistin?%eof deformant arthritis, rheumatoid arthritis, psoriasis,

afid dERYRH HypafsenshtiteT88ttor? 372 Théthaditinetadddrdifig 16 cfim
25 a8+ @eiq]%g_;gigiaeg@m for treating atherosclerosis.

26. A pharmaceutical composition comprising the
compound according to any one of claims 1 to 24, a
pharmacologically acceptable salt thereof, or a hydrate

of those as an active ingredient.

27. The medicine according to claim 25 as an
agent for preventing or treating a disease for which

gene expression control is effective.

28. The medicine according to claim 25 as an
agent for preventing or treating a disease for which

suppression of VEGF production is effective.
29. The medicine according to claim 25 as an
agent for preventing or treating a disease for which an

antiangiogenic effect is effective.

30. The medicine according to claim 25 as an

angiogenesis inhibitor.

31. The medicine according to claim 25 as an



38. The medicine according to claim 25 as a therapeutic agent for treating
a solid cancer. 39. The medicine according to claim 38, wherein the solid
tumor is lung cancer, brain tumor, breast 27 MARCH 2006 283 cancer,
prostate cancer, ovarian cancer, colon cancer or melanoma. 40. The
medicine according to claim 25 as a therapeutic agent for treatingakRCH 2006
leukemia. 41. The medicine according@gyclaim 25 as an antitumor agent
based on gene expression control. 42. The medicine according to claim
2535 A AAfituHG dgent based on suppression of VEGF production. 43.
The medicine according to claim 25 as an antitumor agent based on an
effect of angiogenesis inhibition. 44. A method for preventing or treating a
disease for whichegenaiexjressian €ontrohis eftective,i gomprisinga
administering a pharmacologically effective dose of the medicine
atdordimigeto iclaime2% 1o a fpatieint £45. A endtkhod far gregenting or treating
a disease for which suppression of VEGF production is effective,
comprising administering a pharmacologically effective dose of the

m@gii.cine accor@l}p(g Qe%%'&%ét%écg?flgghg to claim 25 as a

cancer metastasis inhibitor.

34. The medicine according to claim 25 as a
therapeutic agent for treating retinal

neovascularization or diabetic retinopathy.

35. The medicine according to claim 25 as a

therapeutic agent for treating inflammatory disease.

36. The medicine according to claim 25 as a
therapeutic agent for inflammatory diseases consisting
of deformant arthritis, rheumatoid arthritis,

psoriasis, and delayed hypersensitive reaction.

37. The medicine according to claim 25 as a

therapeutic agent for treating atherosclerosis.

38. The medicine according to claim 25 as a

therapeutic agent for treating a solid cancer.

39. The medicine according to claim 38, wherein

the solid tumor is lung cancer, brain tumor, breast



27 MARCH 2006 284 46. A method for preventing or treating a disease
for which angiogenesis inhibition is effective, comprising administering a
pharmacologically effective dose of the medicine according to claim 25 to
a patient. 47. Use of the compound according to any one of claims 1 to
24, a pharmacologically acceptable salt thereof or a hydrate» of twsenfor006
manufacturing an agent for preventings® treating a disease for which
gene expression control is effective. 48. Use of the compound according
to"AMF6he of TPANRTE LS 24 58 phaftiAcolGdicaf) &6ceptahlé SAlt CHerest
ora h%g&%é% &fﬂgh.ose, for_manufacturin_g an agent for preve_nting or
treating a disease for which suppression of VEGF production is effective.
49. Use of the compound according to any of claims 1 to 24, a
pharmacologically acceptable salt thereof or a hydrate of those, for
mAabufacturing dhcagett foripreventiuy oi treatiry a biseaseTorwhich
angiogenesis inhibition is effective. 50. Use of the compound according to

ahy G Wi <SP 182458 phaffiaddiBgicafy 4688 table salt thereof or

a hydrate of those, for manufacturing an agent for preventing or treating a
solid cancer. 27 MARCH 2006 285

41. The medicine according to claim 25 as an

antitumor agent based on gene expression control.

42. The medicine according to claim 25 as an
antitumor agent based on suppression of VEGF

production.

43. The medicine according to claim 25 as an
antitumor agent based on an effect of angiogenesis

inhibition.

44 . A method for preventing or treating a disease
for which gene expression control is effective,
comprising administering a pharmacologically effective
dose of the medicine according to claim 25 to a

patient.

45. A method for preventing or treating a disease
for which suppression of VEGF production is effective,

comprising administering a pharmacologically effective

dose of the medicine according to claim 25 to a

patient.



51. A method for producing a 6-deoxy 11107 compound, characterized in
that the method comprises culturing a microorganism belonging to the
genus Streptomyces, which is capable of producing a compound of the
formula (1) : wherein [1] W is R3 and R21 are a hydroxyl group, R7 is an
acetoxy group, 6'7 20 21' and R1, R, Rand R are a hydrogerv atomon [2D06
W is R3 and R21 are a hydroxyl group,gR7 is an acetoxy group, 6 '7 20 21"
and R1, R, Rand R are a hydrogen atom; and collecting the compound as
défired in [1] oP[2]Sheféindfter rRfsiTEd o' d¢ " 2HebXy 211GE @ disease

c ound™), from the culture, 52. Streptamyces.sp. strain A-1543 (FERM
Ty NS T e ) e DY R ey

1EEb eompopnsaccording e shim Th HdnAdvethpdfor producinga i ve
6-deoxy compound by biologically converting a compound of the formula
(IHedserein [1hw is=R3 ahd<R 2L apsd hydroxyl gicupn RSistan acetoxy
group, 6'7 2 21'and R1, R, Rand R are a hydrogen atom (hereinafter
rétérré§ 1 as "6-deoxy 11107B") into a

47. Use of the compound according to any one of
claims 1 to 24, a pharmacologically acceptable salt
thereof or a hydrate of those, for manufacturing an
agent for preventing or treating a disease for which

gene expression control is effective.

48. Use of the compound according to any one of
claims 1 to 24, a pharmacologically acceptable salt
thereof or a hydrate of those, for manufacturing an
agent for preventing or treating a disease for which

suppression of VEGF production is effective.

49. Use of the compound according to any of
claims 1 to 24, a pharmacologically acceptable salt
thereof or a hydrate of those, for manufacturing an
agent for preventing or treating a disease for which

angiogenesis inhibition is effective.

50. Use of the compound according to any one of
claims 1 to 24, a pharmacologically acceptable salt
thereof or a hydrate of those, for manufacturing an

agent for preventing or treating a solid cancer.



compound of the formula (1), wherein [3] W is R3, R16 and R21 are a
hydroxyl group, R7 is an acetoxy group, and R17, R20 and R21 ' are a
hydrogen atom, [4] W is Fi O H 27 MARCH 2006 287 R21 and R21' form
an oxo group together with the carbon atom to which R21 and R21' are
bonded, R3, R16 and R20 are a hydroxyl group, R7 is an acetoMgRIOUR 006
and R17 is a hydrogen atom, [5] W i22R3, R16, Rao and R21 are a
hydroxyl group R7 is an acetoxy group, and R17 and R21 ' are a
hydrogen atom? [BRV e RS, B7 H?f@&ﬁ&p@zlaar% Qﬁ?&%xﬁﬂlg}r%p, and
R1Z,R80a0d Rel, area hydrogen atom, {71\ d dﬁ%@ gand Rel
are ah groxy | group, R7 I1s an acetoxy group, an andR21 "are a
hydrogen atem-orm[8} W is-B24 and R21 Jaum @ axo gnespdegetber with
the carbon atom to which R21 and R21' are bonded, R3 and R16 are a 27
MARCH 2006288 hydicxkyl groupa Ribisarrdcetor@groupy add RiPamdd

R2 are a h¥drogen atom (these compounds are hereinafter
of ormula

(1

wherein [1] W is

R’ and R?! are a hydroxyl group, R’ is an acetoxy group,
and R, R', R*® and R?' are a hydrogen atom or

[2] W is

=

Y

R’ and R?! are a hydroxyl group, R’ is an acetoxy group,
and Rm, RN, R’ and R?Y are a hydrogen atom; and
collecting the compound as defined in [1] or [2]
(hereinafter referred to as "“6-deoxy 11107 compound”)

from the culture.

52. Streptomyces sp. strain A-1543 (FERM BP-



referred to as "6-deoxy compounds"), comprising 1) a step that can

conduct the biological conversion, the step of incubating 6-deoxy 11107B

in the presence of a culture solution of a strain selected from
microorganisms belonging to bacteria or a product prepared from culture
cells of the strain, and 2) collecting a 6-deoxy compound fropT/theaRCH 2006
incubated solution. 54. The method azgerding to claim 53, wherein the
microorganism belonging to bacteria is strain A-1544 (FERM BP-8446) or

strdifn A-1585 tFERM BR2844£7) 055 PSRN AAS 44 T RERM BP:8446) 10
st(g%i -1245 (ggﬁl}g.BP-SéM?}j gli-Ch iglcapable of converting 6-deoxy
iR a 6-deoxy ¢ mp%ung/. SEQUENCE LISTING W2016-01-18
Sequence Listing.txt Z 7 MAR 2006 <110> MERCIAN CORPORATION
<110> Eisai Co., Ltd. <120> Novel bioactive compound <130> 03042PCT
<$60> 2 <210* 1me2hpsl 30 IsPNALNg a 6-deoxy compound by

biologically converting a compound of the formula (I):

wherein [1] W is

R’ and R?! are a hydroxyl group, R’ is an acetoxy group,
and R, R', R*® and R?' are a hydrogen atom
(hereinafter referred to as “6-deoxy 11107B”) into a
compound of the formula (I), wherein

[3] W is

R’, R'® and R* are a hydroxyl group, R’ is an acetoxy
group, and R, R?® and R*'" are a hydrogen atom,

[4] W is



<213> Artificial Sequence <400> 1 atgaactttc tgctgtcttg ggtgcattgg30
<210>2 <211>29 <212> DNA <213> Artificial Sequence <400> 2
ctggccttgg tgaggtttgt accgcataa29 Page 1

27 MARCH 2006
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R*' and R*'" form an oxo group together with the carbon
atom to which R?' and R?!" are bonded, R3, R'® and R?® are
a hydroxyl group, R’ is an acetoxy group, and R' is a
hydrogen atom,

[5] W is

R’, R'®, R*® and R?! are a hydroxyl group, R’ is an
acetoxy group, and R and R*' are a hydrogen atom,

[6] W is

R’, R’, R and R?! are a hydroxyl group, and R, R?® and
R*'" are a hydrogen atom,

[7] W is

R’, R'', R' and R?! are a hydroxyl group, R’ is an
acetoxy group, and R*° and R*' are a hydrogen atom or

[8] W is

R*' and R*'" form an oxo group together with the carbon

atom to which R?!' and R?!" are bonded, R’ and R'® are a



27 MARCH 2006
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hydroxyl group, R’ is an acetoxy group, and R' and R*°
are a hydrogen atom (these compounds are hereinafter
referred to as “6-deoxy compounds”), comprising

1) a step that can conduct the biological conversion,
the step of incubating 6-deoxy 11107B in the presence
of a culture solution of a strain selected from
microorganisms belonging to bacteria or a product
prepared from culture cells of the strain, and

2) collecting a 6-deoxy compound from the incubated

solution.

54. The method according to claim 53, wherein the
microorganism belonging to bacteria is strain A-1544

(FERM BP-8446) or strain A-1545 (FERM BP-8447).

55. Strain A-1544 (FERM BP-8446) or strain A-1545
(FERM BP-8447) which is capable of converting 6-deoxy

11107B into a 6-deoxy compound.
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<212> DNA
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<211> 29

<212> DNA

<213> Artificial Sequence
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