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W2016 289/551 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, compounds lhaving cytotoxicity have been used
as antitumor agents, and a lot of screenings carring out using cytotoxicity
as an index. As a result, sinc@mdsRoPH nventional antitumor agents
affect cancer cqli 2d. LY 3pmE ey 1P RESfisEp | Gcve
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
aﬂ@%'tﬁﬂﬂy%ﬁ%%ve been strongly demanded. Fermentation
products of MicRrIBPIETETPaY AR YhSTEPaPELIaiglydising
cytotoxicity in vitro as an index, in order to use these products as
an@b®red ring nmacrolide conpound useful as a

pharmaceuti cal agent, a method for producing the sane,

and use of the sane.

BACKGROUND ART

Conventional |y, conpounds having cytotoxicity

have been used as antitunor agents, and a | ot of
screenings carring out using cytotoxicity as an index.
As a result, since nost of the conventional antitunor
agents affect cancer cells and, at the sane tineg,

normal tissues with active cell proliferation, for

exanpl e, the bone marrow and intestine epithelium QOL

of patients is not sufficiently inproved.

Further, under existing circunstances,
antitunmor agents have cone to have a rather beneficial
effect on treating | eukem a, but are not necessarily
effective for solid tunors. Therefore, antitunor
agents that are effective for solid tunors and are

hi ghly safe have been strongly denmanded.

Ferment ati on products of m croorgani sns have

been screened mainly using cytotoxicity in vitro as an

i ndex, in order to use these products as antitunor
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1 2 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 splid cancers. DISCLOSURE OF THE

INVENTION An object of the present invention is to 10 discover
cG9BBhAds tHAR sRoheittlmol BB REOBHE iR URPBICRISHAY Givo,

a;a%gﬁvaa@@m?fe C“Vi\ia%%(}&o”d GRAECI34TAM dermenialion Brqauets

of ' microorganism, or their derivativés. It'1S considered that tumorgenesis

obreimal oh? celemutajicsisayt agens tkine cedtqogurs 8@ thailap i n

abnormal gene is expressed. In this situation, the present inventors have
conducted arenkee stadipeundsed avehbegsuimptiod that dlivatienof
gene .expression in tumar cells can_cause inhibition of 20 proliferation of

thSr CEPhafly, BldilréribR of ' tithor et CARHEhARiitd80Y, FrW
eéﬂr@l‘i’u ﬁ?@”%‘?ﬂi fe e ol Cgaﬁi%ﬁ/&'m%w PiEaRRgENe, Of

changing the gene expression of a gene involved in cell cycle. The
present inventors have screened 25 fermentation products of various
microorganisms and their derivatives using VEGF (Vascular Endothelial

GrbHHERMBE (rbdddtor INVENEL @¥|ls under hypoxic

An object of the present inventionis to
di scover compounds that show antitunor activities not
only in vitro but also in vivo, and have antitunor
activities on solid cancers fromfernentation products
of mi croorganism or their derivatives.

It is considered that tunorgenesis of normnal
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 assunption that alteration of gene
expression in tunor cells can cause inhibition of
proliferation of tunor cells, nanely, proliferation of
tumor cells can be inhibited by, for exanple, changing
t he gene of ongocene or tunor suppressor gene, or
changi ng the gene expression of a gene involved in cel
cycle. The present inventors have screened
fermentation products of various m croorgani sns and
their derivatives using VEG- (Vascul ar Endot heli al
Growt h Factor) production by U251 cells under hypoxic

stinmulation as an index, in the expectation that
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stimulation as an index, in the expectation that 2 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-membered ring macrolide compound, named 11107,

aﬁ@ﬁ@%é_gﬂ@,%ié% irﬁﬁl_oig_@E%Ifﬁﬂfq%l%ﬁbﬁﬂndéplpﬂ?rh&bﬁkil:ar '_
Coion KURAEh RTINS Sraten ghsglheangag gels in

vivo. As a result of further extensive studies, the present inventors have
fampgohat agwg theokl 107nanBlogughgh-eigene diL40B, tnunbich thad,
hydroxyl group of 11107D at the 6-position is replaced by a hydrogen, 15
ahdicbhgomue obexihéd bl chetriical msdificdtion éfthagaidesky sol i d
11107D (hereinafter the compounds are referred . to as "6-deoxy 11107D
dEAMRES") arbStéblk G5 Hht aqleBudLdisisH, dndvAaL feSe Y Ratives

6% QU BPEEE B ARG UGS A Ay T of 0T, ks

ibit proliteration of solid tumor cells more potently in vivo experiments.

Theserdimdergschavenlgdria che reemplistpoemidf thepeesent 1i0ventond
Given as a related art, most structurally 25 similar to the compound of the
pidsenfimdeAdoess Fohi ch inhibit VEGF production under |ow

hypoxi c 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, anong the 11107
anal ogues, 6-deoxy 11107D, in which the hydroxyl group
of 11107D at the 6-position is replaced by a hydrogen,
and conpounds obt ai ned by chem cal nodification of the
6- deoxy 11107D (hereinafter the conpounds are referred
to as "6-deoxy 11107D derivatives") are stable in an
aqueous sol ution, and that these derivatives not only
inherit the characteristics of stability from of
11107D, but also inhibit proliferation of solid tunor
cells nore potently in vivo experinents. These
findings have led to the acconplishnment of the present
i nventi on.

Gven as a related art, nost structurally
simlar to the conmpound of the present invention is FD
895, which is a 12-nenbered ring macrolide conpound
(JP- A-04-352783) represented by the formula (Xl V):
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895, which is a 12-membered ring macrolide compound
(JP-A-04-352783) represented by the formula (XIV): 3 4 OH (XI') 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 8 RPM-1640 culture medium
(Column No. 5 6, Table 2 of the gazette). However, it is reported that
FD-895 did not show antitumor activity in an in vivo experiment using
P388 mouse leukemia cells (Seki- Asano M&t:al., Antibiotics, 47,
1395-1401, 1994). Furthermore, as descrypedHater, since FD-895 10 is
instable in an aquegys solyjion, it is be ina riate to mix
the compound withlan jafligion Solytior updin administered. Therefore,
FD-895 does not_ haVe sufficlent qualitieas an atititumor agent.
Therefore, the present invention relates to: 15 1. A compound
represented by the formula (I): wherein W represents 3 4 5 and R3 R~
RIIRLOBAL. R anl Rt e ae clrdier s¥edeRarIpBiEos has
represent 1) a hydrogen atom,

cytotoxic activity in vitro agai nst P388 nouse | eukem a

cells, L-1210 nouse | eukem a cells, and HL-60 human
| eukem a cells in a RPM 1640 cul ture medi um ( Col unm No.
6, Table 2 of the gazette). However, it is reported
that FD-895 did not show antitunor activity in an in
vi vo experinent using P388 nouse | eukem a cells (Seki-
Asano M et al., Antibiotics, 47, 1395-1401, 1994).
Furthernore, as described l|ater, since FD-895
is instable in an aqueous solution, it is expected to
be inappropriate to m x the conmpound with an infusion
sol ution upon adm ni stered. Therefore, FD- 895 does not
have sufficient qualities as an antitunor agent.
Therefore, the present invention relates to:

1. A conpound represented by the formula (I1):

(n
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2) a hydroxyl group or oxo group, provided that the oxo 5 group is limited
to an oxo group formed by R3 or R7 in combination with a carbon atom to
which R3 or R7 is 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 greup which may have a substituent, 4)
an unsaturated C2 to C22 alkoxy group which may have a substituent, 5)
acC~ to C22 aralkyloxy group which may have a 15 substituent, 6) a

reﬁzbetq{z@ﬁrgwwo&mgroy% ngg ay have a

sé@ |tueht ) RC(= ’Y)- -,'wherein'Y represents an oxygen atom or sulfur

ain, f@]ﬁbﬂtf?pieﬁﬁféfﬁeﬁé@hﬁl hydregsneatom, b) a C1 to C22 alkyl
group which may have a substituent, ¢) an unsaturated C2 to C22 alkyl

giupawhigdr e@grmaseqsubstituent, 25 d) a C6 to C14 aryl group which

may have a substituent, e) a 5-membered to 14-membered }hteroa |56
%ﬁpawméﬂrn%y ak QWRinefit e fPL AP0 BLSYrERG ¢ va& 0X0

MAYAAYER linited to an oxo group formed by R or R in
combi nation with a carbon atomto which RR or R is
bonded, and an oxo group formed by R! and R! toget her
in conbination with the carbon atomto which R* and R
are bonded,

3) a G to Gy al koxy group which may have a
substi t uent,
4) an unsaturated G to G al koxy group which may have
a substituent,
5) a G to G aral kyl oxy group which may have a
substi t uent,
6) a 5-nenbered to 14-nenbered het eroaral kyl oxy group
whi ch may have a substituent,
7) RC(=Y)-O, wherein Y represents an oxygen atom or
sul fur atom and R represents

a) a hydrogen atom

b) a C to Cy al kyl group which may have a
substi t uent,

c) an unsaturated C, to G al kyl group which
may have a substituent,

d a G to Gy aryl group which may have a
substi t uent,

e) a 5-nmenbered to 14-nenbered heteroaryl
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substituent, g) a 5-membered to 14-membered heteroaralkyl 5 group
which may have a substituent, h) a Ci to C22 alkoxy group which may
have a substituent, i) an unsaturated C2 to C22 alkoxy group which may
have a substituent, 10j) a C6 toCl14aryloxy group which may have a
substituent, k)a C3 toC14cycloalkyl ggoup which may have a substituent,
1) a 3-membered to 14-membered non-aromatic 15 heterocyclic group

wBIcPURaYhaGh bRt dr fMPS Blrh&®BEred to 14-membered

wherein RS, 482 Sy RB, 08 sared 5350 O Cfper ] Shechnclans @
repiiesentialénel to C6 alkyl group or b) a C6 to C14 aryl group, 9) a

halogen atom, 10) RNIRN2N-RM-, wherein RM represents a) a single
bond, b) -CO-@), c} -Sor@rbel) eUSt®- d4- menber ed het er oar al kyl

group which may have a substituent,

h) a C to G, al koxy group which nay have a
substi t uent,

i) an unsaturated C, to C,, al koxy group which
may have a substituent,

j) a G to Cyq aryl oxy group which may have a
substi t uent,

k) a G to Cy4 cycloal kyl group which may have
a substituent,

1) a 3-nenbered to 14-nenbered non-aromatic
het erocyclic group which may have a substituent or

nm a 5-nenbered to 14- nenbered het eroaryl oxy
group which may have a substituent,
8) RIR¥?R®Si O, wherein R, R® and R®, the same or
di fferent, independently represent

a) a G to G al kyl group or

b) a G to Cy4 aryl group,
9) a hal ogen at om
10) RURYN-R™, wherein RMrepresents

a) a single bond,

b) -CO O,
c) -SOG- 0O,
d -CS-O or

e) -CO NR®-, wherein R® represents a hydrogen
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e) -CO-NRN3-, wherein RN3 represents a hydrogen 6 7 atom or a C1 to
C6 alkyl group which may have a substituent, provided that, the leftmost
bond in b) to e) is bonded to the nitrogen atom, RN1 and RN2, the same
or different, 5 independently represent a) a hydrogen atom, b) a Ci to C22
alkyl group which may have a substituent, c) an unsaturated C2 to C22

alkyl group which 10 may have a substituent, d) an aliphatic C2 to C22
a@;z/l Prdv @ which i) Fan@l X¥lb&iQsth, Bhhk RrdM%tie 840dC15 acyl

gfsolﬁ*xﬁ?]s“é"i"‘f:[]éﬂ y *Frvn@gﬁ%%sw%ﬁt’ 1y fle2 Fej_‘Pn%Jsé a éH&O‘f%WB'Cht 0

may have a substitue a 5-membered to 14-membered heteroaryl
geup; whish maahave arselbatituestdn aa€ortp C22 aralkyl group which

may have a 20 substituent, i) a C1 to C22 alkylsulfonyl group which may
have a substitugilt, prdCBYo Clbearglgntoroy godif @h@m may have a
Sll,ll%s iélf)eenr}d%%tkP 3 ?}-Qgrrré%eerﬁg to 14-membered non-aromatic

a) a hydrogen atom

b) a C to Cy al kyl group which may have a
substi t uent,

c) an unsaturated C, to G al kyl group which
may have a substituent,

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

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

f) a G to Cyg4 aryl group which may have a
substi t uent,

g) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

h) a G to C,, aral kyl group which may have a
substi t uent,

i) a C to Gy al kyl sul fonyl group which may
have a substituent,

j) a G to Cyq arylsul fonyl group which may
have a substituent,

k) a 3-nenbered to 14-nmenbered non-aronmatic
het erocyclic group formed by RY and R? together in
conbination with the nitrogen atomto which RY and R%

are bonded, wherein the 3-nmenbered to 14-nenbered non-
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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 7 8 aromatic heterocyclic group may
have a substituent, 1) a 5-membered to 14-membered heteroaralkyl
group which may have a substituent,8n) a C3 to C14 cycloalkyl group
which may have 5 a substituent or n) a 3-membered to 14-membered

n&h-2rEhhfic MHEFRG¥R §oug"RNEn TRYy RAYE adubsfitieht Yayt .

RN'S02-0-, whergin RN ts a) t I '

have a 10 subiﬁu%nt&iﬁsaag%qoqéﬁ ér_y grouep?v%ﬁiéﬁ %}lg);w é]é\?)rélj‘gwl
sehBiligeihech Glalp Gz alkexy agseup yhight may have a substituent, d)
an unsaturated C2 to C22 alkoxy group which may have a substituent, e)

a C6 to C14 aryibxygfaup whiah raxg haad ky sulgstougntyf)ich may have
5-mempered to 14-membered heteroaryloxy 20 group which may have a
sthSR&t Y&~ & c22 aralkyloxy group which may have a

substituentor y 5 3_penbered to 14- menbered non-aromatic

het erocyclic group which may have a substituent,
11) R¥SO- O, wherein R¥ represents

a) a G to Gy alkyl group which may have a
substi t uent,

b) a G to Cy4 aryl group which nay have a
substi t uent,

c) a G to Gy al koxy group which may have a
substi t uent,

d) an unsaturated C, to G, al koxy group which
may have a substituent,

e) a G to Gy aryloxy group which nay have a
substi t uent,

f) a 5-nmenbered to 14-nenbered heteroaryl oxy
group which may have a substituent,

g) a G to Gy aral kyl oxy group which may have
a substituent or

h) a 5-nenbered to 14- nenbered
het er oar al kyl oxy group whi ch nay have a substituent,
12) (R®*0,PO- O, wherein R® represents

a) a G to Gy alkyl group which may have a
substi t uent,

b) an unsaturated C, to C,, al kyl group which
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h) a 5-membered to 14-membered heteroaralkyloxy group which may
have a substituent, 25 12) (RN50)2P0-0-, wherein RNs represents a) a
C1 to C22 alkyl group which may have a substituent, b) an unsaturated
C2 to C22 alkyl group which 8 9 may have a substituent, c) a C6 to Cl4
aryl group which may have a substit@ent, d) a 5-membered to

14-membered heteroaryl 5 group which may have a substituent, e) a C7
td@¥2 hRXIRyByraUP HiHiA Ritly have a substituent or f) a 5-membered to

14-membered heterogralkyl grou g'ch .a substit 0 13)
(RNlRNZN)ZP%?—O‘r-a, %eﬁeéfn%ﬂ'p%ﬁv 'Rl\gg]gﬁ ti\)éﬁé?rﬁquélyge |n\éjg &
akoss 0f 14e(MNIRN2N) (RN50)PO-O-, wherein RN', RN2 and RNs are
the same as defined above; a pharmacologically acceptable salt thereof,
or a hydrate of hos#; 35 Mher &tnpouridtacesrbiegad hefpesssityd by
the formula (I-a): R7a R21'a 21a W wherein W is the same as defined
a%w%n@—\iﬁt BRY have a substituent,

e) a G to Gy aral kyl group which nay have a
substituent or

f) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent,
13) (RYR®N),PO O, wherein RY and R¥ are the same as
defi ned above or
14) (RYR®N) (R*O PO- O, wherein R, R? and R® are the
sane as defined above; a pharmacol ogi cally acceptabl e
salt thereof, or a hydrate of those;
2. The conpound according to 1 represented by

the formula (I1-a):

(1-a)

wherein Wis the sane as defined above, and R®, R®
R'¢a R R RMa and R'™, the sane or different,

i ndependent|y represent

1) a hydrogen atom

2) a hydroxyl group or oxo group, provided that the oxo
group is limted to an oxo group formed by R or R?@ in

conbi nation with the carbon atomto which R or R? is
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R16a Riga R20a R2ia and R2ia’ , the same or different, independently

represent 20 1) a hydrogen atom, 2) a hydroxyl group or oxo group,

provided that the oxo group is limited to an oxo group formed by R3a or

R7ain combination with the carbon atom to which R3a or R7a is 9 10

bonded, and an oxo group formed by@R21la and R21a’ together in

combination with a carbon atom to which R21a ar%lgﬂa' are bonded, 3?1er
t

altqngedr ARGxRGrdNpCEIEAYRay RAVEE BYuBstiuBRd 4~ toget
RaC(=Ya):0x-, in Y , 2pk
A ERbS ?a\flp%rr?'r\]éu | eBrecng‘fg’s)ﬂa”éf‘téggngﬁ@f’E [SYiealgn, go

Ra represents a) a hydrogen atom, group which may
hayeapb@ gelstituent, c) an unsaturated C2 to C22 alkyl group which
may have a substituent, d) a C6 to C14 aryl group which may have a
sh)staudnt, 116 d)a Shiconlyeretiao 4wiieatber®ey heeread! group which
may have a substituent, f) a C~ to C22 aralkyl group which may have a
sEHARGANUGE 5-membered to 14-membered heteroaralkyl 20 group

whichiagy-Rave gSubGieRln v2 represents an oxygen atom or

sul fur atom and R represents

a) a hydrogen atom

b) a C to Cy al kyl group which may have a
substi t uent,

c) an unsaturated C, to G al kyl group which
may have a substituent,

d a G to Cy4 aryl group which may have a
substi t uent,

e) a 5-menbered to 14-nenbered heteroaryl
group which may have a substituent,

f) a G to Gy aral kyl group which nay have a
substi t uent,

g) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent,

h) a C to G, al koxy group which nay have a
substi t uent,

i) an unsaturated C, to C,, al koxy group which
may have a substituent,

j) a G to Cyq aryl oxy group which may have a
substi t uent,

k) a G to Cy4 cycloal kyl group which may have

a substi tuent,

10
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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, 25j) a
C6 toC14aryloxy group which may have a substituent, k)a C3
toCl4cycloalkyl group which may have a substituent, 10 1l 1) a
3-membered to 14-membered non-arematic heterocyclic group which may
have a substituent or m) a 5-membered to 14-membered heteroaryloxy

group which may have aRibRefLeHt, [95) LR 2 BREHEIFRLE §8ib-afABRiH C

R S e g
RaN1RaN2N-Rgm4 Whereipidadepesentsidbered-Repebbdr §1@xy

provided that, the leftmost bond in a) or b) is bonded to the nitrogen atom,
agd RaN Mane RaND, thagama erudiféichyemdependently represent 15

2,3 hukagenaian. §) 2 G Lo G2 ald orgue whieh Ry MAYER (o o

di fferent, independently represent

a) a G to G al kyl group or

b) a G to Cy4 aryl group or
6) RMRVN-RM | wherein R*M represents

a) -COO or

b) -CS-O, provided that, the |eftnost bond
ina) or b) is bonded to the nitrogen atom and

RM and R™, the same or different,
i ndependent|y represent

a) a hydrogen atom

b) a C to Cy al kyl group which may have a
substi t uent,

c) an unsaturated C, to G al kyl group which
may have a substituent,

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

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

f) a G to Cy4 aryl group which may have a
substi t uent,

g) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

h) a G to Cy, aral kyl group which may have a

11
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c) an unsaturated C2 to C22 alkyl group which may have a substituent,
20 d) an aliphatic C2 to C22 acyl group which may have a substituent, e)
an aromatic C~ to C15 acyl group which may have a substituent, f) a C6
to C14 aryl group which may have a 25 substituent, g) a 5-membered to
14-membered heteroaryl group whigfz may have a substituent, h) a C~ to
C22 aralkyl group which may have a 11 12 substituent, i) a C1 to C22
alkyR8Fbhy Ydup which may have a substituent, j) a C6 to C14

Isulfonyl hi h | . K - d
14 memburc fon oot (Rtoresale oL Bimel YR i FN

taggikerdn seasgbinatiemwith the nitrogen atom to which RN1 and RaN2
are bonded, wherein the 3-membered to 14-membered non 10 aromatic
heterocyclic grgyp mafshéve &suldstithent| i paw-mentberesttd ch may
14-membered heteroaralkyl group which may have a substituent, m) a C3
td'@Y8 c?cl%%} YidtpWhich may have a substituent or 15 n) a

3-membered tok%'@%“—"*ﬁ%rﬁgé}%a"[oénafjf- menber ed non-aronmatic

het erocyclic group formed by R™ and R*™ together in
conbination with the nitrogen atomto which R™ and RN
are bonded, wherein the 3-nenbered to 14-nmenbered non-
aromatic heterocyclic group may have a substituent,

) a 5-nenbered to 14- nmenbered het eroaral kyl
group which may have a substituent,

m a G to Cy cycloal kyl group which may have
a substituent or

n) a 3-nenbered to 14-nmenbered non-aronatic
het erocyclic group which may have a substituent; a
phar macol ogi cal |y acceptable salt thereof, or a hydrate
of those;
3. The conpound according to 1 represented by

the formula (I-b):

(I-b)

wherein Wis the sane as defined above, and R®, R,
R RU7P - ROP . RIP gnd RPYP, the sane or different,

i ndependent|y represent

12



10

15

20

25

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 20 the formula (I-b): R7b 8211, 21b 2b
wherein W is the same as defined above, and Rib, R7b, R16b R17b
R20ob R21b and R21'b, the same or d§fferent, independently represent 12
13 1) a hydrogen atom, 2) a hydroxyl group or oxo group, provided that
the) o 185 REMBEPB an oxo group formed by Rib or R7b in

s g R T R
cgibentpR iwhicRR 2b1RMNEx R23Podie hatdasd 3pp GEXOIE2R™ | n
alkoxy group which may have a substituent, 10 4) RbC(=0)-O-, wherein
RoGBpigtehtoa) aidintot 22 aikybgrouat whichanayhave B subrstiRiéni, s
e G ar” 6%6 6o H Med By AR BRSNS Gk her
in combination with the carbon atomto which R and
R are bonded,
3) a G to Gy al koxy group which may have a
substi t uent,
4) RC(=0) -0, wherein R represents

a) a G to Gy alkyl group which may have a
substi t uent,

b) an unsaturated C, to C,, al kyl group which
may have a substituent,

c) a G to Gy aral kyl group which nay have a
substi t uent,

d) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent,

e) a G to Gy aryloxy group which nay have a
substi t uent,

f) a G to Cyg4 cycloal kyl group which may have
a substituent or

g) a 3-nenbered to 14-nmenbered non-aronatic
het erocyclic group which may have a substituent,
5) RSIRPS2RPS3Si O, wherein RS, RS2 and R, the sane or
di fferent, independently represent

a) a G to G al kyl group or

b) a G to Cy4 aryl group or
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c) a C~ to C22 aralkyl group which may have a 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 20
substituent, f) a C3 to C14 cycloalkyl group which may have a substituent
or g) a 3-membered to 14-membere@fron-aromatic heterocyclic group
which ma vel%,'aubstituent,_ZS 5),RbS1Rbs2RbS3SiO-, wherein RbSI
RB52 Rnd bS5 Rhe saMfeesi&ifferent, SrikRipRPEBRAY represent a) a C1 to
C6 alkyl group gr b) Bto 14 aryl group or 13510 14 6)
RbN'RbN2N-RbM-, wherein RbM represents a) -CO-O- or b) -CS-0O-,

provided that, the lefrgogs-hongt §vabedb) iBdondendo tee niaenIam,
and RbN1 and RbN2, the same or different, independently represent a) a
hydvogeneitod) i s bonded to the nitrogen atom and

RM and R™, the same or different,

i ndependent|y represent

a) a hydrogen atom

b) a C to Cy al kyl group which may have a
substi t uent,

c) a 3-nenbered to 14-nmenbered non-aronatic
het erocyclic group formed by RRM and R™ together in
conbi nation with the nitrogen atomto which RM and RN
are bonded, wherein the 3-nenbered to 14-nmenbered non-
aromatic heterocyclic group may have a substituent,

d) a G to Gy cycloal kyl group which may have
a substituent or

e) a 3-nenbered to 14-nmenbered non-aronatic
het erocyclic group which may have a substituent; a
phar macol ogi cal |y acceptable salt thereof, or hydrate
of those;

4. The conpound according to 1 represented by

the formula (I-c):

(1-¢)

wherein Wis the sane as defined above, and R, R’
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b) a Ci 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 bonded, wherein the 3-membered to 14-membered
non- aromatic heterocyclic group mapyshave a substituent, 15 d) a C3 to

Ci4 cycloglkyl groyp whijch may haye a substituent or e) a 3-membered to
1RmemBered mbn-ardfati@Metétocyclid fRotANBIcA &Y hhes ant .

sy%%gﬁ%q}agngmg}ﬁé)}og%ﬂ y acceptable salt thereof, or hydrate 20 of

those; he co according to 1 represented by the formula (I-c):
Rig RZ110y2fk. ofeatelx Bhis the same as defined above, and Ric, R 14 15
R160, R170, R200, R21, and R21the same or different, independently

represgertyld raopytrogé e aporay 2)0x by gdiraxy Pgropib@i ak@dgrobpt pioviieax o
that the oxo \i?ro_u is limited to an oxo group_forme bg R3a0r R7ajp .
cOnBItftibR witHtheShrbGh ABbrAX8 wHicHR3EYr Ybbhded, aid ah"

B A RSt B ST e
bonded, and an oxo group formed by R?® and R*!® together
in conbination with the carbon atomto which R and
R*® are bonded,

3) RC(=0)-0O, wherein R represents a C; to G al kyl
group which may have a substituent,

4) RSIRS?RES35i O, wherein RS, RS and R, the same or
di fferent, independently represent

a) a G to G al kyl group or

b) a G to Cy4 aryl group or
5) RMRVMN-RM | wherein RM represents —-CO- O, provided
that the leftnmost bond is bonded to the nitrogen atom
and

RM and R*™, the same or different,

i ndependent |y represent

a) a hydrogen atom

b) a C to Cy al kyl group which may have a
substi t uent,

c) a 3-nenbered to 14-nmenbered non-aronatic
het erocyclic group formed by RM and R™ together in
conbination with the nitrogen atomto which RR™ and RN
are bonded, wherein the 3-nenbered to 14-nmenbered non-

aromatic heterocyclic group may have a substituent,
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R21c, are bonded, 10 3) RC(=0)-O-, wherein Rc represents a C1 to C22
alkyl group which may have a substituent, 4) Ros'Rcs2Rcs3SiO-, wherein
Rcsl Rcs2 and RcS3, the same or different, independently represent a) a
C1 to C6 alkyl group or 15 b) a C6 to C14 aryl group or 5)
RcN1RcN2N-RcM-, wherein RcM repgesents -CO-O-, provided that the
leftmost bond is bonded to the nitrogen atom, and RoN1 and RcN2, the

same or differefl), 80 frdderfdenty FArasdnt! a)H Rytoybh Glorial) fave

Clt ﬁ%)% | group which may have a substituent, ¢) a 3-membered to
1é-r§em efelﬂéxr?g{leagormatic 25 heterocyclic group formed by RcNI and

RCN2 together &) ceniingtigiewil the nitpgesraiemde Myah Hcdtandc
RcN2 are bonded, wherein the 3-membered to 14-membered non-
algh&ioleatelrdayclic graupniniaghaveya Hisygitwera UbS st deatC3 @ Cid

cycloalkyl group which may have a substituent or €) a 3-membered to
AR Al 0 Hae SRR AE) B gobp UNRLE Hay flveP 1y at e
sipstityent..a 5 pharmacologically acceptable salt thereof, or a hydrate of

those;
5. The conpound according to 1 represented by

the formula (I-d):

(1-d)

wherein RY and R the same or different,
i ndependent|y represent
1) a hydroxyl group,
2) a G to Gy al koxy group which may have a
substi t uent,
3) an unsaturated C, to G, al koxy group which may have
a substituent,
4) a C; to G aral kyl oxy group which may have a
substi t uent,
5) RIC(=0) -0, wherein R! represents
a) a hydrogen atom
b) a C to Cy al kyl group which may have a
substi t uent,
c) an unsaturated C, to G al kyl group which

may have a substituent,
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5. The compound according to 1 represented by the formula (I-d): R7d (I
-d) wherein R 3d and R16d, the same or different, 10 independently
represent 1) a hydroxyl group, 2) a Ci to C22 alkoxy group which may
have a substituent, 3) an unsaturated C2 to C22 alkoxy group which may
have 15 a substituent, 4) a C~ to C22 aralkyloxy group which may have a
substituent, 5) RAC(=0)-0-, wherein Rd represents a) a hydrogen atom,

20 b) a Ci to C afkyfgrdtd WhicRay BARYR WHSGkudRYc)ave a

u t to C22 alkyl group which may have a substituent, 16 5 17
d)gfﬁé%?o?gﬁ%a‘ryl group which may have a substituent, e) a

5-membered toe}4-membrigpdiataroasy! 1grovrinict dnaebayoar yi
substituent, f) a C~ to C22 aralkyl group which may have a substituent,
group which may have a substituent,

f) a G to Gy aral kyl group which nay have a
substi t uent,

g) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent,

h) a C to G, al koxy group which nay have a
substi t uent,

i) an unsaturated C, to C,, al koxy group which
may have a substituent,

j) a G to Cyq aryl oxy group which may have a
substituent or

k) a 5-nenbered to 14-nmenbered het eroaryl oxy
group which may have a substituent or
6) RMRINMN.-CO O, wherein RRM and R™, the same or
di fferent, independently represent

a) a hydrogen atom

b) a C to Cy al kyl group which may have a
substi t uent,

c) an unsaturated C, to G al kyl group which
may have a substituent,

d a G to Cy4 aryl group which may have a
substi t uent,

e) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

f) a G to Gy aral kyl group which nay have a
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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 10 substituent,
i) an unsaturated C2 to may have a substituent, C22 alkoxy group which
j) a C6 to C14 aryloxy group which may have a 15 substituent or k) a
5-membered to 14-membered heter@d@ryloxy group which may have a
substituent or 6) R"R112N-CO-0-, wherein RdN1 and RdN2, the same or
diffeRsit fnd@BEndently represent 20 a) a hydrogen atom, b) a C1 to C22

alkyt group whigh maychaws g Subpiiuen;, Oran ypsatiraied G210 G2

alkyl group which may have a substituent, d) 4 arylgroup whi

M@y evihi ZEhsuRsfituRiiee)ad Supsmberrehio 14-membered heteroaryl
group which may have a substituent, f) a C~ to C22 aralkyl group which
may havea h) a G to Ci4 cycloal kyl group which may have
a substituent,

i) a 3-nenbered to 14-menbered non-aronatic
het erocyclic group which may have a substituent or

j) a 3-nenbered to 14-nenbered non-aromatic
het erocyclic group formed by R*™ and R™™ together in
conbi nation with the nitrogen atomto which R™ and R™
are bonded, wherein the 3-nenbered to 14-nmenbered non-
aromatic heterocyclic group may have a substituent and
R'Y and R?*, the same or different, independently
repr esent
1) a hydroxyl group,
2) a G to Gy al koxy group which may have a
substi t uent,
3) an unsaturated C, to G, al koxy group which may have
a substituent,
4) a C; to G aral kyl oxy group which may have a
substi t uent,
5) RIC(=0) -0, wherein Rl is the same as defined above,
6) RIMRMN-CO O, wherein R*M and R™ are the same as
defi ned above,
7) RMRINN. SO,- O, wherein RRM and R™™ are the same as
defi ned above,
8) RMRIMN.CS-O, wherein RM and R™ are the sane as

defi ned above,
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17 18 substituent, g) a 5-membered to 14-membered heteroaralkyl group
which may have a substituent, h) a C3 to C14 cycloalkyl group which may
have 5 a substituent, i) a 3-membered to 14-membered non-aromatic
heterocyclic group which may have a substituent or j) a 3-membered to
14-membered non-aromatic hetero@&lic group formed by RdN1 and

RdN%ggether in 10 combinatior%mh the nitrogen atom to which RAN1
afd RANZ S ondetN@heldinfthe 3LABABRFE ® 14-membered non-

aromatic heterqgyclic gro VE.a sufstityent.an 1d,
the same or di%@?’er‘%\, %r%dgr%em@énr@/ r%ﬂre?irétu SWa%hygfgysp%(?ép, )
adbex C2Z@Htoxy group which may have a substituent, 3) an
unsaturated C2 to C22 alkoxy group which may have a substituent, 20 4)
a C~ to C22 ardkylexEgrbap Gihichrmhy Gaoe@ whbstitueny Shave a
RdC(=0)-0-, wherein Rd is the same as defined above, 6)
RAINAKINZHEH0-0-, wherein RAN1 and RAN2 are the same as defined
above, 25 7) R@\l
as defined above
substi tuent,

1RANZN-502,0-a1vRE5EIN D20 RINGRAY herame

d) an unsaturated C, to G, al koxy group which

may have a substituent,

e) a G to Gy aryloxy group which nay have a

substi tuent,

f) a 5-nmenbered to 14-nenbered heteroaryl oxy

group which may have a substituent,

g) a G to Gy, aral kyl oxy group which may have

a substituent or

h) a 5-nenbered to 14- nenbered
het er oar al kyl oxy group whi ch nmay have a substituent,
10) (R™0Q),PO O, wherein R™ represents

a) a G to Gy alkyl group which may have a

substi tuent,

b) an unsaturated C, to C,, al kyl group which

may have a substituent,

c) a G to Gy aryl group which may have a
substi t uent,

d) a 5-nmenbered to 14-nenbered heteroaryl

group which may have a substituent,

e) a G to Gy aral kyl group which nay have a

substi tuent or
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8) RAN1RdAN2N-CS-O-, wherein RdN1 and RdN2 are the same as defined
above, 18 19 9) R™-S0O,-O-, wherein RdN4 represents a) a C1 to C22
alkyl group which may have a substituent, b) a C6 to C14 aryl group
which may have a 5 substituent, c) a C1 to C22 alkoxy group which may
have a substituent, d) an unsaturat@C2 to may have a substituent, 10

C22 alkoxy groug which e) a C6 to C14 aryloxy group which may have a
substituent, f) & 3-nferRbERAS" EAnictnidte TBBREDRFIBR) YOS AnkeH

TSR RA G Mg sl oo nch i e
groLp W iReh pghamey acsub sk HO)RRENR{) 2RO Qyy wherrin KNS as
represents a) a C1 to C22 alkyl group which may have a 20 substituent,
2gefi ned above or
12) (RMRINMN) (RO PO O, wherein RM, R™ and R™ are
t he sane as defined above; a pharmacol ogically
acceptabl e salt thereof, or a hydrate of those;
6. The conpound according to 1, wherein R’ and/ or
R?! are independently represented by RC(=Y)-O, wherein
Y and R are the same as defined above, or RUR®N-RY -,
wherein RY represents
a) -COO or
b) -CS-O, provided that, the |eftnost bond
ina) or b) is bonded to the nitrogen atom and
R® and R¥? are the same as defined above; a
phar macol ogi cal |y acceptable salt thereof, or a hydrate
of those;

7. The conpound according to 5 represented by

the formula (I-e€):

wherein R, R and R, the same or different,
i ndependent|y represent

1) a hydroxyl group,

2) a G to Gy al koxy group which may have a
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b) an unsaturated C2 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 C22 aralkyl group which may have a substituent or 19 20 f) a
5-membered to 14-membered heter@aralkyl group which may have a
substituent, 11) (RAN1RdAN2N)2PO-0O-, wherein RdN1 and RdN2 are the
S§MQS&§ détf¥d above or 5 12) (RleRdNZN) (RAN50)PO-0-, wherein

rrlnggowoglcal‘“’?%wcgg'%tﬁ]e? §al§%éa§ég%w %?%q'yeﬁe of hosen%yTnave

cgmggg@qi REC@EiNg to 1, wherein R7 and/or R21 are independently
represented by RC(=Y)-O-, wherein 10 Y and R are the same as defined
aBoves FERNRIC2N-®NF K whexsin RIUeprdtiedits BRICHOaQ-eorb)
-CS-0O- Prowded that, the leftmost bond in a) or b) is bonded to the
nﬁr‘éﬁ%h eﬁb'r%mémd 15 RN1 and RN2 are the same as defined above; a

m%ﬁ'wc ?9' "f“%?e@ aplg salt H’@g@o PHAEYRFRIENCHRYSRale e
poun |ng to5 represented by

substl tuent or
6) RRMRN-CO- O, wherein RM and R™ independently
repr esent

a) a hydrogen atom or

b) a C to G al kyl group which may have a
substituent and
R’® represents R-C(=Y®)-O, wherein Y® represents an
oxygen atomor sulfur atom and R, the sane or
different, represents

a) a hydrogen atom

b) a C to Cy al kyl group which may have a
substi t uent,

c) a G to Gy aryl group which may have a
substi t uent,

d) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

e) a G to Gy aral kyl group which nay have a
substi t uent,

f) a 5-menbered to 14-nenbered heteroaral kyl
group which may have a substituent,

g) a 3-nenbered to 14-nmenbered non-aronatic

het erocyclic group which may have a substituent,
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the formula (I-e): 20 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 20 21 substituent, 3) an unsaturated C2 to C22 alkoxy
group which may have a substituent, 4) a C~ to C22 aralkyloxy group
which may have a 5 substituent, 5) 28 aliphatic C2 to C6 acyl group
which may have a substituent or 6) ReN1ReN2N-CO-O-, wherein ReN1
and ReN2 indePénd@edthP YépreEeht o hPAM R der Atbm or b) a C1 to
C6 alkyl group which may have a substituent and R7e represents
Re-C(=Ye)_O_, wherein ye represents an oxygen atom or sulfur atom,
and Re, the same or 15 different, rgpresents a) a hydrogen atom, b) a C1
to C22 alkyl group which pra§- N bst'k Hent, ¢) a C6 to C14 aryl
group which may have a 20 substitugnt; d) a 5-membered to
14-membered heteroaryl
wherein A) n represents an integer of 0 to 4,
Xe represents
i) - CHRM-
i) -NReM™-,
iii) -0,
iv) =S,
v) -SO or
vi) -SG-,
RM represents
i) a hydrogen at om or
ii) a G to G alkyl group which may have a
substi tuent,
R™ represents
i) a hydrogen atom or
ii) a G to G alkyl group which may have a
substi tuent,
R™ and RE™, the sane or different, independently
repr esent
i) a hydrogen atom
ii) a G to G alkyl group which may have a
substi tuent,

iii) an unsaturated C, to Gy al kyl group

whi ch may have a substituent,
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group which may have a substituent, e) a C~ to C1o aralkyl group which
may have a substituent, 25 f) a 5-membered to 14-membered
heteroaralkyl group which may have a substituent, g) a 3-membered to
14-membered non-aromatic heterocyclic group which may have a
substituent, 21 22 h) a group of the f28mula (Ill): ReN2 ?? ReN3, Xe N
H--1 ReN1 (lll) wherein A) n represents an integer of 0 to 4, X. represents
i) -CHReN9_ 5 ¥)-NR &t 9i)Cor, a0yIs-9nguBowar GR) Ey2-haverdl
repr ts i ydrogen atom or ii) a C1 to C6 alkyl group which may
hé)\ye%%%ijkgset%l?ént, ReN2 represents 15 i) a hydrogen atom or

v) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

vi) a G to Gy aral kyl group which nay have a
substi t uent,

vii) a G to G cycl oal kyl group which may
have a substituent,

viii) a G to Gy cycloal kyl al kyl group which
may have a substituent,

i X) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent,

X) a 5-menbered to 14-nmenbered non-aromatic
het erocyclic group which may have a substituent,

xi) -NRM™RN wherein R™ and RV, the sane
or different, independently represent a hydrogen atom
or a G to G al kyl group which may have a substituent
or

Xii) a 5-nmenbered to 14-nmenbered non-aromatic
het erocyclic group formed by R™ and RR™ together in
combi nation with the carbon atomto which R™ and RP™
are bonded, wherein the 5-nenbered to 14-nmenbered non-
aromatic heterocyclic group may have a substituent and
R™ represents

i) a hydrogen atom

ii) a G to G alkyl group which may have a
substi t uent,

iii) an unsaturated C, to Gy al kyl group
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i) a C1 to C6 alkyl group which may have a substituent, ReN3 and ReN9,
the same or different, independently represent 20 i) a hydrogen atom, ii) a
C1 to C6 alkyl group which may have a substituent, iii) an unsaturated C2
to Clo alkyl group which may have a substituent, 22 23 iv) a C6 to C14
aryl group which may have a substig#ent, v) a 5-membered to
14-membered heteroaryl group which may have a substituent, 5 vi) a C~

1086 RrARYI §1BYUE vihis Rty AHRN - substituent, vii) a C3 to Ce

cvcloaligia ioupiin S0 ate Seonsidh St havEeaa
tosldrsnembeied heteroaralkyl group which may have a substituent, x) a
5-membered to 14-membered non-aromatic heterocyclic group which
may have a substit@erdt; M8 xeNRle N6REAMTRIHeesiBARENE @hdaReN 7,
thgrsoahrge or d|f erent i a\%}nden L}grepre%eer}]t a hydrogen atom
vi) a G to Gy aral kyl group which nay have a
substi t uent,
vii) a G to G cycl oal kyl group which may
have a substituent,
viii) a G to Gy cycloal kyl al kyl group which
may have a substituent,
i X) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent,
X) a 5-menbered to 14-nmenbered non-aromatic
het erocyclic group which may have a substituent or
Xxi) a 5-nenbered to 14-menbered non-aronatic
het erocyclic group formed by R™ and R™ together in
conbination with the nitrogen atomto which R™ and R™
are bonded, wherein the 5-nenbered to 14-nmenbered non-
aromatic heterocyclic group may have a substituent, B)
Xe, n, R, R™ and R™ jndependently
represent the sane group as defined above, and R™ and
R™ i ndependently represent a 5-nenbered to 14-nenbered
non-aromati c heterocyclic group formed by RRM and R™
t oget her, wherein the 5-nmenbered to 14-nenbered non-
aromatic heterocyclic group may have a substituent,
)
Xe, n, R RM™ and R™ jndependently
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or a C1 to C6 alkyl group which may have a substituent or xii) a
5-membered to 14-membered non-aromatic 20 heterocyclic group formed
by ReN3 and ReN4 together in 25 combination with the carbon atom to
which ReN3 and ReN4 are bonded, wherein the 5-membered to
14-membered non- aromatic hetero@glic group may have a substituent

and ReNS represents i) a hydrogen atom, i) a C1 to C6 alkyl group yhich
Mg RRED tsUbRBtueAlSIHPURs RErHEd 020 EPO Uy i3 22nd

WiReh iy DAXE FeH VYL ML 8,50 10 Sl4. A AroLl WAICH N NBKS e
W egrﬁ\%a%-ﬁn?mbéﬁeég%o {ﬁG gl4 Ié(éhh %E nﬁ

a substitu membered heteroar group
Whish- R have & SASSHSTYi) 8 Gr BUBLO G alkul GrpuRANhieth mage'?
have a substituent, vii) a C3 to C8 cycloalkyl group which may have a
stiggietdrar 10 whigbeCa td 09 Grcimmbgalrdl dgroup 4vhighreagdanea-
substituent, ix) a 5-memb<?r_ed to 14-member%d heteroarail)k tl roup which

n%&q{gyelgs Eét&‘lljé)ﬁltyc IC group nmay nave a Su ITuent or
D)

Xe, n, RM R™ and R™ jndependently
represent the sane group as defined above, and R™ and
R™ i ndependently represent a 5-nenbered to 14- nenbered
non-aromatic heterocyclic group formed by R™ and R™
t oget her, wherein the 5-nmenbered to 14-nenbered non-
aromatic heterocyclic group may have a substituent or

i) a group of the forrmula (IV):

ReNQ
\g;"’ (V)

wherein R™ and R™, the same or different,
i ndependent|y represent

i) a hydrogen atom

ii) a G to G alkyl group which may have a
substi t uent,

iii) a G to Cy4 aryl group which nay have a
substi t uent,

iv) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

v) a G to Cy aral kyl group which may have a
substituent or

vi) a 5-nmenbered to 14-nmenbered het eroaral kyl
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X) a 5-membered to 14-membered non-aromatic 15 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 atom to which ReN3 and ReN5 are
bonded, wherein the 5-membered t@%4-membered non 20 aromatic
heterocyclic group may have a substituent, B) Xe, n, ReN3, ReN4 and

RANGURASHRFLTRY rd¥sert thERENE Yelb asadiiiidmsleoghaal |y
?§E‘r§§mdatﬁe %Hﬂep?ﬂ%?%]%\f rep&?s%tlf%%'ﬁ?@bg?eqﬁoew'

ered” non-aromafic hetérocyclic g ormed by 1 and

ReN2 25 togethaie Wbigrgio il Sanembgieryta b4-snemheresh RorR’e
aromatic heterocyclic group may have a substituent, C) Xe, n, ReN2,
Rand/ anid RERI5anaeparstpriydents yreprieas e sambyyr&ipiisYe?) -
definedwabove, and ReN1 and ReN2 indzg%ymdently represent a

5 ShemABRIEIM 4 mehfi¥Ed ST afin &Y HER &R GFostdltied by
Rg{\l&TﬁnqaﬁgN@eﬂog?peés\é(H?gein the 5-membered to 14-membered non
Icg

5 aromatic heterocyclic group may have a substituent or D) Xe, n, ReN1,
ReN4 and ReNb)indepgmnitesglynresresgnt the same group as defined
above, and ReN2 and ReN3 independently represent a 5-membered to
14-membered 20 nanGrohtatfesh@lekydycde grdupMirfledBYyRERP R

ReNt:)S toqether wherein the 5-membered to 14-membered non-
substituent,

3) a G to Gp aryl group which may have a
substi t uent,

4) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

5) a G to Gy aral kyl group which nay have a
substituent or

6) a 5-nenbered to 14-nmenbered het eroaral kyl
group which may have a substituent; a pharmacol ogically
acceptable salt thereof, or a hydrate of those;
9. The conpound according to 5, wherein R™®
and/ or R?'® are independently represented by RE?C(=Y®?)-
O, wherein Y® represents an oxygen atom or sul fur

atom and R represents a group of the formula (111°):

REN11

X
ReNt2-%1 N
n F'zemo

nry

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

X1 represents
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aromatic heterocyclic group may have a substituent or i) a group of the
formula (IV): ReN9 7i-L (IV) ReN8 wherein ReN9 and ReN9, the same or
different, 15 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 20 substituent, A 5-membered to 14-membered
heteroaryl group which may have a substituent, v) a C~to Clo aralkyl
group which m&)) hat & substituent or 25 vi) a 5-membered to
14-membered hgter I 25 26 group which may have a substituent; a
pharmacologically acceptable salt thereof, or a hydrate of those; 8. The
compound accggdingdo 5, wherein R7e and/or R21e are independently
represented by RelC(=Yel)- 5 0-, wherein Yel represents an oxygen atom
or sulfur atom,snd-Rel represents 1) a hydrogen atom, 2) a C1 to C6
alkyl group WhiCSl ma}%( have a substituent,
5) -SO or
6) _SOZ- 1
RPMO and RM?!, the same or different, independently
repr esent
1) a hydrogen at om or
2) a G to G al kyl group which may have a
substi tuent,
RFM2 and RM3, the same or different, independently
repr esent
1) a hydrogen atom
2) a G to G al kyl group which may have a
substi tuent,
3) an unsaturated C, to Cyo al kyl group which
may have a substituent,
4) a G to Cy4 aryl group which may have a
substi tuent,
5) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

6) a G to Cyp aral kyl group which may have a

substi tuent,

7) a G to G cycloal kyl group which nmay have

a substi tuent,

8) a G to Gy cycloal kyl al kyl group which may

have a substituent,
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10 3) a C6 to Clo aryl group which may have a substituent, 4) a
5-membered to 14-membered heteroaryl group which may have a
substituent, 5) a C~ to Clo aralkyl group which may have a 15 substituent
or 6) a 5-membered to 14-membered heteroaralkyl group which may
have a substituent; a pharmacologic2y acceptable salt thereof, or a
hydrate of those; 9. The com ound according to 5, wherein R7e 20 and/or

R21e are indep%xnd%nﬁ‘y Redi) IiéZ@'F“%eZ ed- hpiserayée ky
A O °Lﬂi¥§%ﬁ& M towherein Ay
represents an intgges o0 e dp Eldgpiasents A6 @iy BENAONL hr omat i ¢
-C,gReN13 2) -NR eN14_ 3) -0-, 4) -5-, 5) -SO- or 6) -SO2-,

het erocyclic group which may have a substituent,

11) - NRMPREMC - wherein RM® and RM™M®, the sane
or different, independently represent a hydrogen atom
or a G to G al kyl group which may have a substituent
or

12) a 5-menbered to 14-nenbered non-aromatic
het erocyclic group formed by R™M? and RM3 toget her,
wherein the 5-nenbered to 14-nenbered non-aronmatic
het erocyclic group may have a substituent and
RN represents

1) a hydrogen atom

2) a G to G al kyl group which may have a
substi t uent,

3) an unsaturated C, to Cyo al kyl group which
may have a substituent,

4) a G to Cy4 aryl group which may have a
substi t uent,

5) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

6) a G to Cyp aral kyl group which may have a
substi t uent,

7) a G to G cycloal kyl group which nmay have
a substituent,

8) a G to Gy cycloal kyl al kyl group which may

have a substituent,
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and ReN11, the same or different, independently represent 10 15 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 unsaturated C220 C1o alkyl group which may have a
substituent, 4) a C6 to C14 aryl group which may have a 20 substituent,

25 5) a 5-memiFered 18 12BMERRAed Peldto ARIMRFHES WIHEEFRE RVEYA

?%S i ?gv{eg)%@dqégiﬁg‘ggr%lk !l%g{,lpt ?ﬂ may have a substituent,

group which'may have 'a substituent, 8) a C4 to
C9 cycloalkylalky))graup whishhevaydhave asubstiventd mdh-Ardomat i ¢

5-membered to 14-membered heteroaralkyl
het erocyclic group which may have a substituent,

11) a 5-menbered to 14-nenbered non-aromatic
het erocyclic group formed together by the nitrogen atom
to which RR™* is bonded, and one substituent selected
fromthe group consisting of RM? RN gnd RM?
wherein the 5-nenbered to 14-nenbered non-aronmatic
het erocyclic group may have a substituent or

12) a 5-menbered to 14-nenbered non-aromatic
het erocyclic group formed together by the nitrogen atom
to which RR™* is bonded, and two substituents sel ected
fromthe group consisting of RM? RN gnd ReM?
wherein the 5-nenbered to 14-nenbered non-aromatic
het erocyclic group may have a substituent or
B)

n, X, RN RM3 and RRM* are the sane as
defined above, and R™? and R™M? together forma 5-
menbered to 14-nmenbered non-aromatic heterocyclic group
formed by RM? and R™M?2, wherein the 5-nenbered to 14-
menber ed non-aromati ¢ heterocyclic group may have a
substituent; a pharmacol ogically acceptable salt
t hereof, or a hydrate of those;

10. The conpound according to 5, wherein X
represents -NRMA- | wherein NR™M* is the same as defined
above; a pharnmacol ogically acceptable salt thereof, or

a hydrate of those;
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group which may have a substituent, 10) a 5-membered to 14-membered
non-aromatic heterocyclic group which may have a substituent, 5 11)
-NReN15ReN16, wherein ReN15 and ReN16, the same or different,
independently represent a hydrogen atom or a C1 to C6 alkyl group
which may have a substituent or 123@ 5-membered to 14-membered
non-aromatic 10 heterocyclic group formed by ReN12 and ReN13

tobbther, vyheréfﬁ%é‘gfm%‘fb r@cfﬁf)i@-in'i@nbé’r&' noM8FSPhai
h%‘ﬁa?%"&g@%@@%@%@\}%ﬁ@@% R LRRESSEYIS L) Ber i n

hydrogen atom, group which may have a

SYsBtiEHH Bt UNSHUGHGER @G slkybarouarwhichnmaxaveea

substituent, 4) a C6 to C14 aryl group which may have a 20 substituent,

5Y epr@eaiissed t@laune®betdiehétersaryh gtd)p which may have a

substituent, 6) a C~ to C1o aralkyl group which may have a substituent,

25 7) a C3 to C8 cycloalkyl group Whi(;?h may have a substituent, 8) a C4
Vs

to C9 cycloalkylalkyl group F have a substituent,
Nt Lent7
R

/e

wherein n; represents an integer of 0 to 6,
RN represents

1) a hydrogen atom or

2) a G to G al kyl group which may have a
substituent and
RN8 represents

1) a hydrogen atom

2) an am no group which may have a
substi t uent,

3) a pyridyl group which nay have a
substi t uent,

4) a pyrrolidin-1-yl group which my have a
substi t uent,

5) a piperidin-1-yl group which may have a
substi t uent,

6) a norpholin-4-yl group which may have a
substituent or

7) a piperazin-1-yl group which may have a
substituent; a pharmacol ogically acceptable salt
t hereof, or a hydrate of those;

12. The conpound according to 5, wherein R™®
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28 29 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, 5 11) a 5-membered to
14-membered non-aromatic heterocyclic group formed together by the
nitrogen atom to which ReNi" is borgied, and one substituent selected

from the groyp consisting of ReN10, ReNlIl and ReN12, wherein the A
S%‘%Bhéﬁy to 1A HRREBERALHON-AVPRARETS h eFSé’y@‘uc gy by R

h ituent a h:m e - ered non-aromatic
hz;éeepgg/%%@g?oﬁp %r#@% t%e&@?bﬁfi%ﬁ%&? tom to which ReNi"
is bonded, and two substituepts selected from the group consisting of
ReN10, ReNll and ReN12%1 rein the 5-membered to 14-membered
non-aromatic heterocyclic gri"?@yhavq\msubstituent or B) n, Xi,
ReNii, ReN'3 and ReN14 are the/'$afperas defined above, and ReN10O
and ReN12 together form a 5 20 membered to 14-membered
nop-aromatic h cyclic bﬂe]l\g% dq{\&%m
th%g{r%gnrﬁbgfezgﬁglz‘?'meenﬁt%?%é?ﬁ%qrﬁro)élnatlc hetgpo'cyilic group mg/q y
haepaesghatiteant] apbgenacdlogicably acceptable salt thereof, or a
hydrate of those; 25 10. The compound according to 5, wherein Xi
refresBRISEPRREN14-, wherein NReN1" is the same as defined

1) - CHREMNL |
2) - NReNZ.
3) -0,

4) -S-,

5) -SO or
6) -SO-,

RN represents

1) a hydrogen atom or

2) a G to G al kyl group which may have a
substi t uent,
RN represents

1) a hydrogen atom

2) a G to G al kyl group which may have a
substi t uent,

3) a G to Gy aryl group which may have a
substituent or

4) a C; to Cyp aral kyl group which nay have a
substi t uent,
R™1 represents

1) a hydrogen atom
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above; a pharmacologically acceptable salt thereof, or a hydrate of those;
29 30 11. The compound according to 5, wherein R7e and/or R21e
independently represent Re3C(=yea)-0-, wherein yea represents an
oxygen atom or sulfur atom, and R e3 represents a group of the formula
(V): ReN18 | ReN17 M 5 wherein n132presents an integer of O to 6,

ReN17 represents 1) a hydrogen atom or 2) a C1 to C6 alkyl group which
may have a subbtifiefit dn@ %@ RN e SeRERtsM) £ Ry ddyeh a¥sma)

a which may have a substituent, 3) a pyridyl group which
m%@ﬁ;l%]v%tgaﬂ%iﬂﬁ substituent, 4) a pyrrolidin-1-y1 group which may have a

substituent, 5) g pipgiidiid atlugruedvitshrpachag RySuURFLSIENIED Eh

a morpholin-4-y1 group which may have a substituent or 7) a
pipayaziavey agsipsihichendy have a

4) a G to Cy4 aryl group which may have a
substi t uent,

5) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

6) a G to Cyp aral kyl group which may have a
substi t uent,

7) a G to G cycloal kyl group which nmay have
a substituent,

8) a G to Gy cycloal kyl al kyl group which may
have a substituent,

9) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent,

10) - NRMZBReN24 - wherein R™2 and R™*, the sane
or different, independently represent a hydrogen atom
or a G to G al kyl group which may have a substituent
or

11) a 5-menbered to 14-nenbered non-aromatic
het erocyclic group which may have a substituent and
R"2 represents

1) a hydrogen atom

2) a G to G al kyl group which may have a
substi t uent,

3) an unsaturated C, to Cyo al kyl group which

may have a substituent,
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substituent; a pharmacologically acceptable salt thereof, or a hydrate of
those; 25 12. The compound according to 5, wherein R7e 30 31 and/or
R21e independently represent Re"CO-O-, wherein Re" represents a
group of the formula (VI): ReN1S 2 x n3 N~ (VI) t9 ReN wherein n2 and
n3, the same or different, independe3®y represent an integer of 0 to 4, 5
X2 represents %I) -CHRel121 2)-NR eN22_ 3)-0-, 4) -5-, 105) -SO- or
ReN19 6) -S024) réprEeeh@ Ta Rdrbg&h Gt WS B ERYo BBVAKA

graupwhich ARy have a 15 substituent,

5) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

6) a G to Cyp aral kyl group which may have a
substi t uent,

7) a G to G cycloal kyl group which nmay have
a substituent,

8) a G to Gy cycloal kyl al kyl group which may
have a substituent,

9) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent or

10) a 5-menbered to 14-nenbered non-aromatic
het erocyclic group which may have a substituent; a
phar macol ogi cal |y acceptable salt thereof, or a hydrate
of those;
13. The conpound according to 5, wherein R™®
and/ or R?'® independently represent R°CO O, wherein R®

represents a group of the fornmula (VI1):

@\x/ Vi
56 Ny Lenzs il

ReN26 R

wherein ng represents 1 or 2,
RNS represents

1) a hydrogen atom or

2) a G to G al kyl group which may have a
substituent and

R"?® represents
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ReN20 20 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 4) a C~ to Clo aralkyl group which may have a
substituent, ReN21 represents 25 1) a hydrogen atom, 31 32 2) a Clto
C6 alkyl group which may have a s@astituent, 3) an unsaturated C2 to
Clo alkyl group which may have a substituent, 5 4) a C6 to C14 aryl
group which may h&vé%dEQ8Ru&HtO8) 85-membered to 14-membered

group which ma) hveh 08 Sebatiiant 1) S0 WLER, AR
whighsay hiane ; a gupsiitai 8) adr ¢ Cp wetaabosakyd asaup which
mtar)ller eof, or a hydrate of those;

14. The conpound according to 5, wherein R™®

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

represents a group of the fornmula (M11):

ReN28

A

x( N—5

\)d (VI

ReNZ?

wherein n, and n3, the sane or different, independently
represent an integer of 0 to 4,

X3 represents

1) - CHRENO- |
2) - NReMSO.
3) -0,

4) -S-,

5) -SO or
6) -SO-,

R"7 represents

1) a hydrogen atom or

2) a G to G al kyl group which may have a
substi t uent,
R"8 represents

1) a hydrogen atom

2) a G to G al kyl group which may have a

substi tuent,
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have a substituent, 15 9) a 5-membered to 14-membered heteroaralkyl
group which may have a substituent, 10) -NReN23ReN24, wherein
ReN23 and ReN24, the same or different, independently represent a
hydrogen atom or a C1 to C6 alkyl group which may have a substituent
20 or 11) a 5-membered to 14-memBé&red non-aromatic heterocyclic group
which may have a substituent and ReN22 represents 25 1) a hydrogen

atom, 2) a C1 td)c@alkgl HRoUpwREN md) PR ¥d Hsiifidht Ve, @

u t to Clo alkyl group which may have a substituent, 32 33
4%%&?0?25 4 arﬁ?group which may have a substituent, 5) a

5-membered tog}4-gnembereddsteioar Wy groyipoupichimmanhhags ahave a
substituent, 5 6) a C~ to C1o aralkyl group which may have a substituent,
7palgy3 1o @erycloalkyl group which may have a substituent, 8) a C4 to
Clgegyé:l?aellglgg(gk?rsoup which may 10 have a substituent,

1) a hydrogen atom

2) a G to G al kyl group which may have a
substi t uent,

3) an unsaturated C, to Cyo al kyl group which
may have a substituent,

4) a C to G al koxy group which may have a
substi t uent,

5) a G to Cyg4 aryl group which may have a
substi t uent,

6) a 5-nenbered to 14-nmenbered heteroaryl
group which may have a substituent,

7) a G to Cyp aral kyl group which may have a
substi t uent,

8) a G to Gg cycloal kyl group which may have
a substituent,

9) a G to Gy cycloal kyl al kyl group which may
have a substituent,

10) a 5-menbered to 14-nenbered heteroaral kyl
group which may have a substituent,

11) - NRMIREMZ - wherein R™! and R™?, the sane
or different, independently represent a hydrogen atom

or a G to G al kyl group which may have a substituent

or forma 5-nenbered to 14-nenbered non-aromatic
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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 15 pharmacologically
acceptable salt thereof, or a hydrate of those; 13. The compound
according to 5, wherein R7e and/or3®21e independently represent
ReSCO-0-, wherein Res represents a group of the formula (VII): N (VII) n

4 RGP A 26 » Q0 UMRLrERORE REre¥bhtd 1f G2 "RENZSSRpREIR @)
lkyl hich may h
O e 38t 5C5e En e RBIMIEP ) 2 s arogen atom

tituent an eN26 represen 1) a hydrogen atom or 2) a

C1 to C6 alkyl grappaviichemdehae @ osulstitanted ebatpbacapairaly c
acceptable salt thereof, or a hydrate of those; 5 14. The compound

abedrdingay @, iwhegePUR7 shartlionRY 18 avde penslehsy répreséntand
nggnggBrvég%rﬁjtnsR% represents a group of the formula (VIII):

1) a hydrogen atom

2) a G to G al kyl group which may have a
substi t uent,

3) an unsaturated C, to Cyo al kyl group which
may have a substituent,

4) a G to Cy4 aryl group which may have a
substi t uent,

5) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

6) a G to Cyp aral kyl group which may have a
substi t uent,

7) a G to G cycloal kyl group which nmay have
a substituent,

8) a G to Gy cycloal kyl al kyl group which may
have a substituent,

9) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent or

10) a 5-menbered to 14-nenbered non-aromatic
het erocyclic group which may have a substituent; a
phar macol ogi cal |y acceptable salt thereof, or a hydrate
of those;

15. The conpound according to 5, wherein R™®
and/ or R?'® independently represent RR'CO- O, wherein R’
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ReN28 (VII) wherein n2 and n3, the same or different, independently
represent an integer of 0 to 4, 10 X3 represents 1) -CHReN29 22) -NR
eN30_ 3) -0-, 4) -5-, 155) -SO- or 6) SO2, ReN27 represents 1) a
hydrogen atom or 2) a C1 to C6 alkyl group which may have a 20
substituent, ReN28 represents 1) a Bydrogen atom, 2) a C1 to C6 alkyl
group which may have a substituent, 34 35 3) a C6 to C14 aryl group
whihf R8¢ Maded SLBSRUEHL 4P 4 el @1 d iyl group which may
have a substituent, 5 ReN29 represents 1) a hydrogen atom, 2) a C1 to

C6 alkyl group which may have a_substituent,
REN33__ N—

~ (1X)
Ns

wherein ns represents an integer of 1 to 3, and
RN represents

1) an am no group

2) an am no group which may have a
substi t uent,

3) a pyrrolidin-1-yl group which may have a
substi t uent,

4) a piperidin-1-yl group which nay have a
substituent or

5) a norpholin-4-yl group which may have a
substituent; a pharmacol ogically acceptable salt
thereof, or a hydrate of those;
16. The conpound according to 5, wherein R™®
and/ or R?'® independently represent RBCO O, wherein R®

represents a group of the fornula (X):

ReN34
r\\N_S
REN35 ~ N Mns )

wherein ns represents an integer of 1 to 3,
RN represents
1) a hydrogen atom
2) a G to G al kyl group which may have a
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3) an unsaturated C2 to Clo alkyl group which 10 may have a substituent,
4) a C1 to C6 alkoxy group which may have a substituent, 5) a C6 to C14
aryl group which may have a substituent, 15 6) a 5-membered to
14-membered heteroaryl group which may have a substituent, 7) a C~ to
Clo aralkyl group which may have a38ubstituent, 8) a C3 to C8 cycloalkyl
group which may have 20 a substituent, 25 9) a C4 to C9 cycloalkylalkyl
gRHPSWhicHSRAY have a substituent, 10) a 5-membered to 14-membered

wherein RONST AR FENDS, T SAnt op LR elip e R e 2

repiesentia leygrogen atom or a C1 to C6 alkyl group which may have a
substituent or form a 5-membered to 14-membered non-aromatic 35 36
heterocyclic grél)p ®gethé&owl@hothar @itrbyén atarpo Wohich Re31 hade a
RN32 are bonded or 12) a 5-membered to 14-membered non-aromatic
h&tePSd) it §Rbuiflich may have a substituent and 5 ReN3o represents

RN represents

1) a hydrogen atom

2) a G to G al kyl group which may have a
substi t uent,

3) a G to G cycloal kyl group which may have
a substituent,

4) a 3-nmenbered to 8-nenbered non-aromatic
het erocyclic group which may have a substituent,

5) a G to Gy aryl group which may have a
substi t uent,

6) a 5-nenbered to 14-nenbered heteroaryl
group which may have a substituent,

7) a G to Cyp aral kyl group which may have a
substi t uent,

8) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent or

9) a G to Gy cycloal kyl al kyl group which may
have a substituent; a pharmacol ogically acceptabl e salt
t hereof, or a hydrate of those;
17. The conpound according to 5, wherein R™®
and/ or R?'® independently represent R°CO O, wherein R

represents a group of the formula (Xl):

38



10

15

20

1) a hydrogen atom, 2) a C1 to C6 alkyl group which may have a
substituent, 3) an unsaturated C2 to Clo alkyl group which 10 may have a
substituent, 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, 15 6) a C~ to Clo aralkyB@roup which may have a

substituent, 7) a C3 to C8 cycloalkyl group which may have a substituent,
8) a C4 to C9 cycloalkylalkyl grr%xp\whi h may 20 have a substituent, 9) a
5-membered to 14-membered N;é%maf Ikyl Bgéoup which may have a
substituent or 10) a 5-megatkrere r;1.54-mer’r4 red non-aromatic
heterocyclic group which may have a substituent; a 25 pharmacologically
acceptable salt thereof, or a hydrate of those; 15. The compound
avdwtidignors, Wepred's RTesaadyor R2dgdandebperidently 3epszdnt
Réghgp-o-, wherein Re7 36 37 represents a group of the formula (1X):
RBN33 LRRIFSEH s represents an integer of 1 to 3, and

1) a hydrogen atom

2) a G to G al kyl group which may have a
substi t uent,

3) a G to G; cycloal kyl group which may have
a substituent,

4) a C to Gy cycloal kyl al kyl group which may
have a substituent,

5) a G to Gy aral kyl group which nay have a
substi t uent,

6) a pyridyl group which may have a
substituent or

7) a tetrahydropyranyl group which may have a
substituent; a pharmacol ogically acceptable salt
t hereof, or a hydrate of those;
18. The conpound according to 5, wherein R™®
and/ or R?'® independently represent RFI°CO- O, wherein
R0 represents a group of the fornula (X 1):

T4

mag T Hhy %

ReN37/N( N5 )m4 (X

mg

wherein m, m, m and my, the sane or different,

i ndependently represent 0 or 1,
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ReN33 represents 1) an amino group, 5 2) an amino group which may
have a substituent, 3) a pyrrolidin-1-y1 group which may have a
substituent, 4) a piperidin-1-y1 group which may have a 10 substituent or
5) a morpholin-4-y1 group which may have a substituent; a
pharmacologically acceptable salt tAereof, or a hydrate of those; 16. The
compound according to 5, wherein R7e 15 and/or R21e independently

rdpreSBR REBEDS0-AWHeRdiR ¥&a FEpreskhtsda gflib of the formula (X):

()Qeaﬁvxf ?ig t[egresents an integer of 1 to 3, ReN34 represents 1) a
hydrogen tom&%l a C1 to C6 alkyl group which may have a 37 38

substituent, 3) a Ceatony if egdragpmihich may have a substituent or 4)
a C~ to Clo aralkyl group which may have a 5 substituent and ReN35
represents 2) a G to G al kyl group which may have a
substi t uent,
3) an unsaturated C, to Cyo al kyl group which
may have a substituent,
4) a G to Cy4 aryl group which may have a
substi t uent,
5) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,
6) a G to Cyp aral kyl group which may have a
substi t uent,
7) a G to G cycloal kyl group which nmay have
a substituent,
8) a G to Gy cycloal kyl al kyl group which may
have a substituent,
9) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent or
10) a 5-menbered to 14-nenbered non-aromatic
het erocyclic group which may have a substituent; a
phar macol ogi cal |y acceptable salt thereof, or a hydrate
of those;
19. The conpound according to 5, wherein R™®
and/ or R?'® independently represent RFMCO O, wherein

R represents a group of the fornula (X 11):

mj @T(‘\/t;n_g X

5
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10 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 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 15
substituent, 6) a 5-membered to 14-glembered heteroaryl group which
may have a substituent, 7) a C~ to Clo aralkyl group which may have a
substituent, 20 8) a 5-membered to 14-membered heteroaralkyl group
whj have ] t qr9). C9 cycloalkylglkyl group which
mvgyighrg\% a%Jt)rg?iﬁhg%r%; g%%a%rﬁac‘%]ggéiégﬁy 8ﬁc§pt?ék§lye%alt5 &e)rer, ora
hydpieekiiiose 2294 73The cprmomae AccgIdag tg SawbesiaRN /e sal t
and/or R21e independently represent R e9CO_O _, wherein R €9
rdpres@nd a group ofytee edrenutd (XINaE®E39 eN36 ~' (XI) R wherein ns

represents an integer of 1 to 3, and ReN36 represents .
fo. T‘ug conmpound accorgll ng to 5, wherein R®

5 and/or RP'® independently represent RP'2CO- O, wherein
R*? represents a group selected froma group consisting

of :

N and
H
G O O

or a group selected froma group consisting of

SO
N) 55 ) (_/_HN\Q or

/ \ |

/
N
HN  N— ( N
—/ . HN and HN .

and both of which may have a substituent on the ring;
a pharmacol ogi cally acceptable salt thereof, or a
hydrate of those;
10 21. The conpound according to 1, wherein R® is a
hydr oxyl group; a pharnacol ogically acceptable salt
t hereof, or a hydrate of those;
22. The conpound according to 1, wherein
[1] Wis

AL
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1) a hydrogen atom, 2) a C1 to C9 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
C~ to Clo aralkyl group which may have a substituent, 6) a pyridyl group
which may have a substituent or 7) &4etrahydropyranyl group which may
have a 15 substituent; a pharmacologically acceptable salt thereof, or a
hydrate of those; 18. The compound according to 5, wherein R7e and/or

ofur A Torana A0 horeh R e e i B P
diffgeelindependpPiyaiegresent frar T 3940 BgERPIESERIs an integer

of 1 to 3, and ReN37 represents 1) a hydrogen atom, 2) a C1 to C6 alkyl
giotp Wrich may have a 5 substituent, 10 3) an unsaturated C2 to C10

alkyl group which

Y

R® and R?! are a hydroxyl group, R’ is an acetoxy group,
and R'®, R, R® and R are a hydrogen atom
[3] Wis
H)AQ
R, R and R* are a hydroxyl group, R’ is an acetoxy

group, and R, R and R* are a hydrogen atom
[4] Wis

O H

AL

R’ and R?Y forman oxo group together with the carbon
atomto which R and R** are bonded, R}, R'® and R® are
a hydroxyl group, R is an acetoxy group, and R is a
hydr ogen atom

[5] Wis

H)A<

N

R, R® R and R are a hydroxyl group, R is an
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may have a substituent, 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 Clo aralkyl group which may have a
substituent, 7) a C3 to C8 cycloalkyl group which may have 15 a
substituent, 8) a C4 to C9 cycloalkylatkyl group which may have a
substituent, 9) a 5-memberée§ to 14-membered heteroaralkyl group which

nRGHRYa 81 Rue A I8 103705 FhemBéR ddo I RERsEraE om

nﬁ%frwfa\gc heterocyclic group which may have a substituent; a
pharmacologically acceptable salt thereof, or a hydrate of those; 19. The
compound according to 5, wherein R7e 25 and/or R21e independently
represent Re11CO-0-, wherein Re resents a group of the formula
(XHI): N-~ ~~(X111) 540 41 whérein"ms represents an integer of 1 to 3,
and ns represents 2 or 3; a pharmacologically acceptable salt thereof, or
a hydrate of those;

R, R, R*® and R* are a hydroxyl group, and R, R and
R are a hydrogen atom
[7] Wis

Hﬂ
R, R, R and R*! are a hydroxyl group, R is an
acetoxy group, and R® and R?Y are a hydrogen atom or
(8] Wis

H)A<
R’ and R?Y forman oxo group together with the carbon
atomto 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 pharnacol ogi cally acceptabl e
salt thereof, or a hydrate of those;
23. The conpound according to 1, which is
(8E, 12E, 14E) - 3, 16, 21-t ri hydr oxy- 6, 10, 12, 16, 20-
pent anet hyl - 7- ( (4- met hyl pi perazi n-1-yl ) carbonyl ) oxy-
18, 19- epoxytricosa-8, 12, 14-trien-11-olide (conpound
18),

(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-
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20. The compound according to 5, wherein R7e 5 and/or R21e
independently represent Re12CO_0-, wherein Rel2 represents a group
selected from a group consisting of: and J HN% Or CN or a group
selected from a group consisting of HN N N 11 HN and HN and both of
which may have a substituent on thetdng; a pharmacologically acceptable
salt thereof, or a_hydrate of those; 10 21. The compound according to 1,

wherdin Ru6HS o2 AyBRIY PRI b phiek o BRIGIA) ERERBIALAID- 1
A T R e

ydroxyl group, R7 Is an acetoxXy

glupdeaNtBABoBAd, BR3P and R21" are a hydrogen atom, [2] W is R3
and R21 are a hydroxyl group, R7 is an acetoxy group, 5 and R16, R17,

R20 and R21' {r8& Aytroddirhtein 1@ MLid ri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 7- ((4- (pi peri di n- 1-
yl ) pi peridi n-1-yl)carbonyl)oxy-18, 19- epoxytri cosa-
8,12, 14-trien-11-olide (conmpound 21),
(8E, 12E, 14E) - 7- (( 4- et hyl pi perazi n- 1-
yl ) car bonyl ) oxy-3, 16, 21-tri hydr oxy- 6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytricosa-8, 12, 14-trien-11-o0li de
(conpound 24), (8E, 12E, 14E)-7-(N-(3-(N , N -
di met hyl am no) propyl ) - N- et hyl car banoyl oxy) - 3, 16, 21-
tri hydroxy-6, 10, 12, 16, 20- pent anet hyl - 18, 19-
epoxytricosa-8,12, 14-trien-11-olide (conpound 27),
(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 7- (( pi per azi n- 1-
yl ) carbonyl ) oxy-18, 19- epoxytri cosa-8, 12, 14-trien-11-
ol i de (compound 28),
(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 7- (N- net hyl - N- ( 1-
met hyl pi peri di n- 4-yl ) car banoyl oxy) - 18, 19- epoxytri cosa-
8,12, 14-trien-11-olide (conmpound 29),
(8E, 12E, 14E) - 3, 16, 21-tri hydroxy-7- ( ( 4-
i sopr opyl honopi per azi n-1-yl ) carbonyl ) oxy-6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytricosa-8, 12, 14-trien-11-o0li de
(conpound 39), (8E, 12E, 14E)-3, 16, 21-tri hydroxy-7-((4-
(4- hydr oxypi peri di n-1-yl ) pi peridin-1-yl)carbonyl ) oxy-
6, 10, 12, 16, 20- pent anet hyl - 18, 19- epoxytri cosa- 8, 12, 14-

44



10

15

20

25

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 bonded,
R3, R16 and R20 are a hydroxyl group, R7 is an acetoxy group, and R17
is a hydrogen atom, [5] W is 15 R3,4%16, R20 and R21 are a hydroxyl

group, R7 is an 42 43 acetoxy group, and R17 and R21' are a hydrogen
atorh e[6] W@ R3IR A FABPddR2 Qa)re a hydroxyl group, and R17, R20

and R21' are a(hg%r%flr__q altg 53[7lgv is,F (?H % diljggnd R21 are a

hydroxyl group, isan ace Xy group, an 1l area

hB?fPQ?matqu,OZd%‘éh'ﬁd?%l Ay ¢ Rﬂ( (QIU( A OPA AP tpgether with
the carbon 10 atom to which R21 and R21' are bonded, R3 and R16 are

aYlyHroxyegialip) R iglarncaceioxy hloupy ahl, RO? apd RO apoaa-
?é?m%e?ﬁ"%”ae"é‘é';rﬁé?éﬁﬁ e s 15 e
L2 ) A 02000 o per s 1
1§/1Peepadxytiidosex8; 13,144 i2n-11-dlidel(coxyp@dinto, 12, 16, 20-
pent anet hyl - 18, 19- epoxytricosa-8, 12, 14-trien-11-o0li de
(conpound 43), (8E, 12E, 14E)-3, 16, 21-tri hydroxy-7-((4-
i sopropyl pi perazi n-1-yl)carbonyl ) oxy-6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytricosa-8, 12, 14-trien-11-o0li de
(conpound 44),
(8E, 12E, 14E) - 3, 16, 21-t ri hydr oxy- 7- (( (1S, 4S) -
5-isopropyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept an- 2-
yl ) car bonyl ) oxy-6, 10, 12, 16, 20- pent anet hyl - 18, 19-
epoxytricosa-8,12, 14-trien-11-olide (conpound 49),
(8E, 12E, 14E)-7-(N-(2- (N , N - di et hyl am no) et hyl ) - N-
met hyl car banoyl oxy) - 3, 16, 21-tri hydroxy-6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytri cosa-8, 12, 14-trien-11-
ol i de( conpound 50),
(8E, 12E, 14E)-7- (N-(2- (N , N -
di met hyl am no) et hyl ) car banoyl oxy) - 3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 18, 19- epoxytri cosa- 8, 12, 14-
trien-11-olide (compound 51) or
(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 7- (( (1S, 4S) - 5- net hyl - 2, 5-
di azabi cycl o[ 2. 2. 1] hept an- 2-yl ) car bonyl ) oxy- 18, 19-
epoxytricosa-8,12, 14-trien-11-olide (conmpound 55);
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18), (8E,12E,14E)-3,16,21-trihydroxy 43 44
6,10,12,16,20-pentamethyl-7-((4-methylhomopiperazin-I- y1) carbonyl)
oxy-18,19-epoxytricosa-8,12,14-trien-11- olide (compound 19),
(8E,12E,14E)-3,16,21-trihydroxy- 5
6 10 12,16,20- pentamethyl -7-((4-(pigeridin-I-

iperidin-1-y carbonyl)oxy 18,19-epoxytricosa- 8, 12 14 trien-11-olide

ipound 21) (6 @ O EPOAHENC -?(Q,Cé’(hwpﬁgeréﬂnjl chis

yI bonyl) 1 ~trigyd 2
At S RE R %% A8rB%ina 24)
(%%ﬁ?ﬁrﬂé‘tﬁ) A-(N=(B1WNA¥Ehy | - N- (1- et hyl pi peri di n- 4-
dimethylamino)propyl)-N-methylcarbamoyloxy)-3,16,21-
triblyHesdyb& 10120y, 2o Fentdmegky Blliccosa- 8, 12, 14-tri en- 11-
ep xytricosa-8,12,14-trien-11-olide (compound 27), 15

SN R 0MBT Eh)arony.

610121620 (pipekazi
yl)carbonyl)oxy- %ﬁ?g%%ﬂ(]é olga EB%Zig- %4ttrr|(|arr1] )ﬁf 8i§ge (co(ngpound 28),

(8 bREJA) Hb kDRIl gehydiiony1291 ) car bonyl ) oxy- 6, 10, 12, 16, 20-
6,10,12,16,20-pentamethyl-7-(N-methyl-N-(1- _ _
ey gipe AL 4-1§cdPabivirony)i160BReBoddriddsd r i en- 11- ol i de

Séég 14-trien- 1%%@8 (compound 29),
21-trihydroxy-7-((4-

|sopropylhomo;glggfalz'gglllyépga_rb,qr(yd)@xgﬁqjﬂ,[l,g,;l@pgq)er azin-1-

yl ) car bonyl ) oxy-3, 16, 21-tri hydr oxy- 6, 10, 12, 16, 20-

pent anet hyl - 18, 19- epoxytricosa-8, 12, 14-trien-11-o0li de
(conpound 43), (8E, 12E, 14E)-3, 16, 21-tri hydroxy-7-((4-

i sopropyl pi perazi n-1-yl)carbonyl ) oxy-6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytri cosa-8, 12, 14-trien-11-o0li de
(conpound 44) or

(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-

6, 10, 12, 16, 20- pent anet hyl - 7- (( (1S, 4S) - 5- net hyl - 2, 5-

di azabi cycl o[ 2. 2. 1] hept an- 2-yl ) car bonyl ) oxy- 18, 19-
epoxytricosa-8,12, 14-trien-11-olide (conmpound 55);

25. A nmedi cine conprising the conpound according
to any one of 1 to 24, a pharmacol ogically acceptable
salt thereof, or a hydrate of those as an active

i ngredi ent;

26. A pharnmaceuti cal conposition conprising the
conmpound according to any one of 1 to 24, a

phar macol ogi cal |y acceptable salt thereof, or a hydrate

of those as an active ingredient;
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25 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 44 45
trien-11-olide (compound 40), (8E,12E,14E)-3,16,21-trihydroxy
6,10,12,16,20-pentamethyl-7-((4-(morpholin-4-
y¥diperidin-1-yJ&5bBR{AN GlyIEs 86 YA 05 S- 58, B 127ri@9. 4R Lolfge"

( , (BE, -7-((4-ethyl piperazin-|
LS. BB A G GUS S S Ach gene
pextiamaikylckB, tepesytricesa B ks 14-yiden-11-olide (compound 43),
(8E,12E,14E)-3,16,21-trihydroxy-7-((4 10
isdBropylpiperakire1+sydadiongl)arg-6rx), 12, 162125 as an agent for
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide. gcompound 44),
(éﬁ,ﬁ@ffél'lirj%,ﬁ?é,ZEFL)Etﬁﬁ;[/(‘Jr%Qy?f- [18SASE Tor which suppression
SdonyeRd 5 plizabicyplole. Zhenipniss 15
yl)carbonyl)oxy-6,10,12,16,20-pentamethyl-18,19
epaxytricosa-8 TRel 4ristinel hrolige eordpognd 495 as an agent for
(8E,12E,14E)-7-(N-(2-(N',N'-dimethylamino)ethyl)-N-
mitieyearbaRtbyRixy) 1388, PRGihgd fix§es e, 10016 »bi ch an

pen ameth¥l-18 19-epo§¥t§8?5?-88,162r,}4-trien-1.1 20 olide(compound 50),

iz b@ﬁ%égﬁm_fz_‘f ectiVve;
d@Qﬁthylaminomﬂylmw%ow&;éi%ﬁwwﬁy% an

angi ogenesi s i nhi bitor;

31. The nedi ci ne according to 25 as an antitunor
agent ;
32. The nedicine according to 25 as a therapeutic

agent for treating hemangi ong;

33. The nedi cine according to 25 as a cancer

net astasi s i nhibitor;

34. The nedicine according to 25 as a therapeutic
agent for treating retinal neovascul ari zati on or

di abetic retinopathy;

35. The nedicine according to 25 as a therapeutic
agent for treating inflammatory di sease;

36. The nedicine according to 25 as a therapeutic
agent for treating inflamuatory di seases consisting of
deforamant arthritis, rheumatoid arthritis, psoriasis,
and del ayed hypersensitive reaction;

37. The nedi cine according to 25 as a therapeutic

agent for treating atherosclerosis;
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6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14- trien-11-olide
(compound 51) or 25 (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-(((1S,4S)-5-methy1-2,5-
diazabicyclo[2.2.1]heptan-2-yl)carbonyl)oxy-18,19-
epoxytricosa-8,12,14-trien-ll-olide (cagpound 55); 45 46 24. The

compound accordlng to 1, which is
(8#812E,14E)- 3 b@zﬁqﬂh%r%ﬁy%cf@'ié'l'wzéo 25 as a therapeutic

ethyl-7 [-N-(I-methvyipiperidin-4-
y%@agﬁl m?)é oxy %?W péy?biohs}gl 50 fé%gl}frlen 11- 5 olide (compound
29) (8E,12E,14fRe3 ABf Icirihydepeyoffi4ng to 38, wherein the
isopropylhomopiperazin-l—yl)carbonyl)oxy-6,10,12,16,20-
p&etantbthylns, 19-2poMyigicosanSer2, 1 tdém 11 wide, (dongeaindcagcer ,

10 (8E,12E,14E)-7- ( 4-ethylho iperazin-I-
yl%é?%ﬁ);lfow&@ 21- 9%98#&& &#949916,59! On cancer or
hy-18,19-epoxytricosa-8,12,14-trien-11-olide (compound 43),

(8E 12E,14E)-3,16,21-trihydroxy-7-((4-

isppropylpiperarite lydaadionyl)axy-6r1), hg 162RE5 as a t her apeuti c

pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (compound 44) or

(SHePE, 114%)-3 16820 L tABydesen a;

é 12, 1620 tam yI7 (1s,4S 5met - .
blcyclo[2 g ?88 )%)&91 as an antitunor

eﬁ%’%&'c%%’s%&zo]rf‘ E@rﬁ‘eljefébﬁ’%é‘é%ﬂo%??bl ;

42. The nedi ci ne according to 25 as an antitunor
agent based on VEGF suppression of production;

43. The nedi ci ne according to 25 as an antitunor
agent based on an effect of angi ogenesis inhibition;

44, A nethod for preventing or treating a disease
for which gene expression control is effective,
conprising adm nistering a pharmacol ogically effective
dose of the nedicine according to 25 to a patient.

45, A nethod for preventing or treating a disease
for which suppression of VEGF production is effective,
conprising adm nistering a pharmacol ogically effective
dose of the nedicine according to 25 to a patient;

46. A nethod for preventing or treating a disease
for which angi ogenesis inhibition is effective,
conprising adm nistering a pharmacol ogically effective
dose of the nedicine according to 25 to a patient;

47. Use of the conpound according to any one of 1

to 24, a pharmacol ogically acceptable salt thereof or a

48



10

15

20

25. A medicine comprising the compound according to any one of | to 24,
a pharmacologically acceptable salt thereof, or a hydrate of those as an
active ingredient; 25 26. A pharmaceutical composition comprising the
compound according to any one of | to 24, a pharmacologically
acceptable salt thereof, or a hydrate49f those as an active ingredient; 46
47 27. The medicine according to 25 as an agent for preventing or

trBA b YiiasktBP fnidhY el RMbASISIHH Ehtrl i9ER8LIVEYD8. The

iCi dj 5 as ent fo reventing. or,treating a
d s'ggis/%?f]cﬁ%?\}%{c @Su%ﬁ%%@?oﬁa :?g V@'GEI—A %rgo% u?c\{)%n \&qle?'frﬁ c%‘?ga The
MegiiRe arendintior as andgdeat forypreventing or treating a disease
for which an antiangiogenic effect is effective; 10 30. The medicine
adébrding to 23Useanf atidiegensgio tnnibiae c81 AT g nicdlicimy aotsrdifg 1
to 25 as an antjtumor aqent;, 32. The medicine % cording to 25 as a

trePagduricd 1B eI RS (ReiRg HomATsisRha g5 eTRaMediliRE eof or a
SHARASCTE SRAGEICTL RGP IIAYRG h U
preventing or treating a disease for which suppression
of VEGF production is effective;
49. Use of the conpound according to any of 1 to
24, a pharmacol ogically acceptable salt thereof or a
hydrate of those, for manufacturing an agent for
preventing or treating a disease for which angi ogenesis
inhibition is effective;
50. Use of the conpound according to any one of 1
to 24, a pharmacol ogically acceptable salt thereof or a
hydrate of those, for manufacuturing an agent for
preventing or treating a solid cancer;
51. A net hod for producing a 6-deoxy 11107
conmpound, characterized in that the nethod conprises
culturing a m croorgani sm belonging to the genus

Strept omyces, which is capable of producing a conmpound

of the formula (I1):

("

RZ1' R21

%ﬁw
RZO

wherein [1] Wis
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agent for treating retinal neovascularization or 20 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 25 deforamant
arthritis, rheumatoid arthritis, psoriag®, and delayed hypersensitive
reaction; 37. The medicine according to 25 as a therapeutic agent for
treating atherosclerosis; 47 48 38. 'gheHmedicine according to 25 as a
therapeutic agent for treating a Seli ncer; 39. The medicine according
to 38, wherein the solid tumor isfung cancer, brain tumor, breast cancer,
5 prostate cancer, ovarian cancer, colon cancer or melanoma; 40. The
medicine according to 25 as a therapeutic agent for treating leukemia; 41.
TRE rapdicRe azcerdindiysi Xyl argamitpmoR’ 10 :igent bassduy ggheup,

expressign condrol; 42. The medicine according to 25 as an antitumor
28 BRced Bn VEGF ESprEcsiofidf prodAbAOES. i Mctfcine
aﬁ:%rd'wgi to 25 as an antitumor agent based on an effect of angiogenesis
inhi

ition; 15 44. A method for preventing or treating a disease for which
gene expression control is effective,

R® and R?! are a hydroxyl group, R’ is an acetoxy group,
and R®, R, R and R*Y are a hydrogen atom and
col l ecting the conmpound as defined in [1] or [2]
(hereinafter referred to as "6-deoxy 11107 conpound")
fromthe cul ture;

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

53. A net hod for producing a 6-deoxy conpound by

bi ol ogi cally converting for conpound of the formula

(r):

(n

wherein [1] Wis

50



comprising administering a pharmacologically effective dose of the
medicine according to 25 to a patient. 45. A method for preventing or
treating a disease 20 for which suppression of VEGF production is
effective, comprising administering a pharmacologically effective dose of
the medicine according to 25 to a paiient; 46. A method for preventing or
treating a disease for which angiogenesis inhibition is effective, 25
comprising administering a pharmacologically effective dose of the
medicine according to 25 to a pati ¥\ 4. Use of the compound according
to any one of | to 24, a pharmacotogicaly acceptable salt thereof or a 48
49 hydrate of those, for manufacturing an agent for preventing or treating
a disease for which gene expression control is effective; 48. Use of the
c&%w\u@hdlﬁéc@rdmgatdm@r oy bf gr St 24 R4 praarmacalgiicaly gr oup,
acce t§ Ather Qf or a hydrate of those, for manufacturing an agent
fo"?‘nﬁirr) enting or t atl d% ase' or %hmwgsﬁﬁﬁ%f VEGF

g%‘i’%‘FB?'r‘.Ef ellgctive; 4Py We b s S;ﬁt %g%q(ycgqrg%?aqyand ‘g

a pharmacologically accepta ereof or a te of those,

far onqaifactuohg EEmeadent dol preventingiostisiating a disease for which
angiogenesis inhibition is effective; 50. Use of the compound according to

5 ahybn¥ofg

10

15

H)AQ
R, R and R* are a hydroxyl group, R’ is an acetoxy
group, and R, R and R* are a hydrogen atom
[4] Wis

H)AQ
R’ and R?Y forman oxo group together with the carbon
atomto which RR! and R*Y' are bonded, R’, R and R® are
a hydroxyl group, R is an acetoxy group, and R is a
hydr ogen atom
[5] Wis

H)AQ
R, R® R and R are a hydroxyl group, R is an

acet oxy group, and R and R are a hydrogen atom

[6] Wis
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15 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 20 culturing a microorganism
belonging to the genus Streptomyces2which is capable of producing a
compound of the formula (I): R 7 wherein [1] W is 49 50 R3 and R21 are
a hydroxyl group, R7 is an acetoxy groyp, and R16, R17, R20 and R21'
are a hydrogen atom or [2] W is'?ﬁézg R21 are a hydroxyl group, R7 is
an acetoxy group, 5 and R16, RY7, R20 and R21' 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.
stiin R/1548 {FERM RP- 210684 2) Yiitds yhpgbleuss pradecif) theR*° and
6-deoxy 11107 compound according to 51; 53. A method for producing a
6-deox rc%nﬁ)&u%épﬂp%fbl%iegﬂy converting for compound of the

fo[rmJquN(pS' wherein [1] W is 50

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

[8] Wis

R’ and R?Y forman oxo group together with the carbon
atomto 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 conpounds are hereinafter
referred to as "6-deoxy compounds"), conprising

1) a step that can conduct the biol ogical conversion,
the step of incubating 6-deoxy 11107B in the presence
of a culture solution of a strain selected from

m croorgani snms bel onging to bacteria or a product
prepared fromculture cells of the strain, and

2) collecting a 6-deoxy conmpound fromthe incubated
sol uti on;

54. The net hod according to 53, wherein the
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51 R3 and R21 are a hydroxyl group, R7 is an acetoxy group, and R16,
R17, R20 and R21' are a hydrogen atom (hereinafter referred to as
"6-deoxy 11107B") into a compound of the formula (1), wherein 5 [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,§8] W is R21 and R21' form an oxo

group together with the carbon 10 atom to which R21 and R21' are
bOhEER B H I & Bh@ R Yy BroRPLdBUpaRTSs BhRetoxy dredf,

IS ER 2R Sdig0enar BTl AL TEh G- EE0 8 BAAA® Tand

droxyl grou is an 15 acetoxy group, a fe a
hgdrogen atomsi6] i AL 59433 REAVLERNGARZ) atst adwew! Broupus
and R17, R20 and R21' are a hydrogen atom, [7] W is R3, R17, R16 and
R ERYIaBRdB 8y )grodn, 0R7 issait Spaizitexyodrotpnaed R200arfd R2oXy
are Wdrqgen atom_or % W is R21 and R21' form an oxo group

Rt CarBoA 283 (S WM B21 and R21' are bonded, R3 and

R16 are a hydroxyl group, R7 is an acetoxy group, and R17 and R20

BEST MODE FOR CARRYI NG QUT THE | NVENTI ON

Various terns, synbols, and the like used in
the present specification will be descri bed.

In the present specification, a chem cal
formul a of the conpound of the present invention is
illustrated as a plan chem cal fornmula for convenience.
However, the present invention can include given
i soners derived fromthe chem cal formula. The present
i nvention can include all isonmers and m xtures of such
as geonetric isoners which are generated fromthe
confirguration of the conmpound, optical isoners based
on asymetric carbon, rotaners, stereoisoners, and
tautomers, and m xtures of these isoners. The present
invention is not limted to the expediential
description of a chem cal formula, and can include any
one of the above-described i soners or m xtures thereof.
Accordi ngly, the conmpound of the present invention
exist as an optically active substance or racemate when
t he conpound has an asynmmetric carbon atomin the
nol ecul e, and both the optically active substance and
the racemate are included in the present invention.

Al t hough crystal pol ynorphs of the conpound may be
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10 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 15
microorganisms belonging to bacterdor a product prepared from culture
cells of the strain, and 2) collecting a 6-deoxy compound from the

inftUBERA solufien COMPRIE fhettfod'QEcdrbifigite B3, HMEW tRES2 53

migGr. ni langi bacteria i in A-1544. M BP-8446) or
SR o S i SRR SR SRR M
OF gy @i d-1B4%i (GEIRM BSP-8447) which i oppekle glgiamyertingrideoxy
511107B into a 6-deoxy compound. BEST MODE FOR CARRYING OUT
TEIGEMPMENTIDN tegiolienemmhs, dylmbadd, dritetherlikearsediinvigiat i on or
present s;i)ecification will be described. In the present specificaHon, a
ChdrmicS 10 R UREoARe AU Akofhe BYEEeH: SaverkiBhiTs 2

“'Hﬁ‘i'i%‘&ﬁélse""_ RIAD SheipiGRLIoEMAATOr GENYRUENES, F'Hlﬁ’ed%é@ﬁtl

present invention can include given isomers derived from the chemica

farmudantTihenpresaniminvendiphtcangecloda tad dsdpe seditthppglitesosf of
such 15 as geometric isomers which are generated from the

coitfgGrvAWLIthetopeuhar opdcal (Somdrs Baedpr esent

invention in vivo, and a prodrug of the conpound of the
formula (1) of the present invention or its salt are
included in the present invention.

The "hal ogen atont used in the specification
of the present application refers to a fluorine atom
chlorine atom brom ne atom and iodine atom For
exanple, a fluorine atom chlorine atom and bron ne
atomare preferable. O these, for exanple, a fluorine
atom and chlorine atomare typically preferable.

The "C, to G al kyl group” used in the
specification of the present application refers to a
I inear or branched al kyl group having 1 to 22 carbon
atons. Exanples include a nethyl 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, 1-dinethylpropyl group, 1,2-

di met hyl propyl group, 2,2-dinethyl propyl group, 1-

et hyl propyl group, n-hexyl group, 1-ethyl-2-

met hyl propyl group, 1,1,2-trinethylpropyl group, 1-
propyl propyl group, 1-nethylbutyl group, 2-nethyl butyl
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on asymmetric carbon, rotamers, stereoisomers, and tautomers, and
mixtures of these isomers. The present invention is not limited to the
expediential 20 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 BS%ist as an optically active substance
or racemate when the com(EHound has an asymmetric carbon atom in the

26T1Beuld; AndbBEBT iMe! dpticklly SERHPsudsténcl BRE Kb RYEYhate

are. i ded in the i io [though gryst r of the
cgerrngg hd ?ﬁz?y Eﬁ @%e@iwplrgys%?]}t trgre@'}obrhpoqlm%— i@rﬁﬁm%mlnly one
ciystah formpagd dnasebe presanyesgr gngle arystahyeisuoy p rgxsip,of 2-
multiple crystal forms. The compound of the formula (1) of the present
invehtigth peBlitgl safiraap bedmahtiydraenéntydyaeu Botthaheptdrate
and a h[%drate are included in the present invention. é metabolite

g8hQ4Rad By BEESMPBERLR of thEYBMp I tRE Foridl& {flof HOUP-

p Nt Mventior in vi n rodr p t

foﬁ%la S‘? oﬁ%hg%zreg!an iﬁv rr]‘?%)é& or its gil?;aecmiwclgﬂ% ﬁltstﬁgog%sent
invengen. dre hadegsreatoan kydedgndbe shecifingtion b thee prasesh
application refers to a fluorine atom, chlorine atom, bromine atom and
iodiratom. PR &tarhplel HdRoAnERtGM! cRIBARE atdthd ErofiRe

n- propyl group, iso-propyl group, n-butyl group, iso-
butyl group, sec-butyl group, tert-butyl group and n-
pentyl group. O these, for exanple, a nethyl group,
et hyl group, propyl group, iso-propyl group, n-butyl
group, iso-butyl group and tert-butyl group are

pr ef er abl e.

The "unsaturated C, to C,, al kyl group” used
in the specification of the present application refers
to a linear or branched al kenyl group having 2 to 22
carbon atons or a linear or branched al kynyl group
having 2 to 22 carbon atons. Exanples include a vinyl
group, allyl group, 1-propenyl group, iso-propenyl
group, 2-methyl-1-propenyl group, 2-nethyl-2-propenyl
group, 1-butenyl group, 2-butenyl group, 3-butenyl
group, 1l-pentenyl group, 1-hexenyl group, 1, 3-
hexanedi enyl group, 1,5-hexanedi enyl group, ethynyl
group, 1-propynyl group, 2-propynyl group, 1-butynyl
group, 2-butynyl group, 3-butynyl group, 1-ethynyl-2-
propynyl group, 2-nethyl-3-butynyl group, 1-pentynyl

group, 1-hexynyl group, 1, 3-hexanediynyl group and 1, 5-
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atom are preferable. Of these, for example, a fluorine atom and chlorine
atom are typically preferable. The "Cl to C22 alkyl group” used in the
specification of the present application refers to a 20 linear or branched
alkyl group having 1 to 22 carbon atoms. Examples include a methyl
group, ethyl group, n-propyl group, 8&-propyl group, n-butyl group, iso-
butyl group, sec-butyl group, tert-butyl group, n- pentyl group,

1 ReRRasy srofyi grdupo 1,2 I8 RlimBS R EpRAt RIS 2t 2d et byl
2 ]
@?é?%r&meg}y%qr% tﬁr UPef BeRhgoup 1-ely- orm%]!i‘}fb l§;ty /j group

ropy gr up, - propylpropyl group, 1-me group,
2aneténlputy S4RD QUG 2-dimetty iy hayrult basdigetaylbutybar
group, 2,2-dimethylbutyl group, 1,3-dimethylbutyl group, 2,3-dimethylbutyl

gmupbeaéthpledtwblﬁun{lz afietbplpbawi geoup, Bométhydwergngratips.

n-he roup, n-oct roup nontyoupa.drwdech The "Cl

toPé é P Bl el d e or 8 LyflgreuP
(0] me. h

gro %ﬁ pyl %Q Isr:rgs Srg kl:)ut)L/ilap groﬂ%ﬁ'égg% b?tyﬁéjrtoﬁgyl

Seg- buty,l gRnup, &rmc@utwgfwrsam&naaeewUrtymo@ﬁ,the%m;fnm

example, a methyl group, ethyl group, propyl group, iso-propyl group,

nGudH PgrolpP soPtyiityl gratplnd terttsaphgrvup@reup, 1- butynyl
group, 2-butynyl group, 3-butynyl group and 3-nethyl - 1-
propynyl group.

e "G to Gy aryl group” used in the
specification of the present application refers to an
aromati ¢ hydrocarbon group conposed of 6 to 14 carbon
atons and includes a nonocyclic group and condensed
ring such as a bicyclic group, or tricyclic group.
Exanpl es include a phenyl group, indenyl group, 1-
napht hyl group, 2-naphthyl group, azul enyl group,
hept al enyl group, indacenyl group, acenaphthyl group,
fl uorenyl group, phenal enyl group, phenanthrenyl group
and ant hracenyl group. For exanple, a phenyl group, 1-
napht hyl group, and 2-naphthyl group are preferable.

The "5-nmenbered to 14-nenbered heteroaryl
group” in the specification of the present application
refers to a nonocyclic, bicyclic, or tricyclic 5-
menbered to 14-nmenbered aromati c heterocyclic group
contai ning one or nore hetero atons selected fromthe
group consisting of a nitrogen atom sulfur atom and

oxygen atom Preferabl e exanpl es include nitrogen-
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preferable. 15 The "unsaturated C2 to C22 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 20 group,
allyl group, I-propenyl group, iso-propenyl group, 2-methyl-I-propenyl
group, 2-methyl-2-propenyl up, I-butenyl group, 2-butenyl group,
3HRAER) "B p2Y- B@ﬁt*ehgil &q}%hﬁr PRY&VF g%dﬁ‘@. SUcdkahedrenyl

len y ar
AN AR AR AR s 4T
I-gtynit-& wppy@ylcgrpyp prinethylyd- bgtry@ubgroups EReNtYyNYly B6RHD,
1-hexynyl group, 1,3-hexanediynyl group and 1,5 55 56 hexanediynyl

giceipr Thel"vhsgueatpd GrerzOL? ialidd! grbup' préderaply r@iarsitb a
linear or branched alkenyl group havin 2to n atoms or a linear
oD ReA B s or LD 2 6 161l 8K Slofhe & Priferdghdol v
e Si igyl Ily; enyl graup, ropeny
TS LSBT Wy AR RN B e

elpyouip grourd dpe0 Ry Nty o EaHp, ZqMQnanylrgrbugrldmpiynylsgmumol i nyl
2-butynyl group, 3-butynyl group and 3-methyl-I- 10 propynyl group. The

"6 B B14GH INRbupt 0¥éd BT @ep, pht hal azi nyl group,
napht hyl i di nyl group, quinoxalinyl group, quinazolinyl

group, cinnolinyl group, pteridinyl group,

i m dazotriazinyl group, pyrazinopyridazinyl group,
acridi nyl group, phenanthridinyl group, carbazolyl
group, carbazolinyl group, perimdinyl group,
phenant hrol i nyl group, phenazinyl group,

i m dazopyridinyl group, im dazopyrimdinyl group,
pyrazol opyridi nyl group and pyrazol opyridi nyl group;

sul fur-containing aromati c heterocyclic group such as a
t hi enyl group and benzot hi enyl group; oxygen-containing
aromatic heterocyclic group such as a furyl group,
pyranyl group, cycl opentapyranyl group, benzofuryl
group and i sobenzofuryl group; and aronatic

het erocyclic groups containing two or nore different
hetero atonms such as a thiazolyl group, isothiazolyl
group, benzot hiazolyl group, benzothi adi azol yl group,
phenot hi azi nyl group, isoxazolyl group, furazanyl

group, phenoxazi nyl group, oxazolyl group, isoxazoyl
group, benzoxazolyl group, oxadi azolyl group,

pyr azol ooxazol yl group, im dazothiazolyl group,

57



10

15

20

25

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 15 ring such as a bicyclic group, or tricyclic group.
Examples include a phenyl group, indenyl group, I- naphthyl group,
2-naphthyl group, azulenyl group, hegtalenyl group, indacenyl group,
acenaphthyl group, fluorenyl ?roup phenalenyl group, phenanthrenyl

u

gf USRI EHE ARHra8E QM Riroti b TFRI X plé, Qbﬁéﬁyl"ﬂ?gup I- naphthyl

p ar ef he 5
1% Eere(j] eroylar%/)rl8 roup’ %Fthggé}i%ﬂ%atlon c:B ﬁ?e]'q resdg PP
appiicationr @igrs teya M@NAGYCligr BIGHCligy wr tiiryelia Pl 2menpered to

14-membered aromatic heterocyclic group containing one or more hetero
aloyrd seldcteyl frgnabie @odprynhsiting lof armitpget atopn efudfuabtem

and oxygen atom. Preferabl exa ples |nclude trogﬁc 56 57 contalnlng

aromatic heterochy‘éllca L Opyrol)E ARy Yr8t ! ©

I
SR, D e, Y S

beipziiidazalyd grews,endolylo geoump igaigdolylcgrobp cipeblizinylgroup,
purinyl group, indazolyl group, quinolinyl group, isoquinolinyl group,

qbihbRX AV grodp NErtRaRethyl grokdr, NP ARify® BréuiR Riindxaliny |

gﬁ%?%gggvgpl%wgroup, whi ch nmay contain one or nore
hetero atons selected fromthe group consisting of a
nitrogen atom sulfur atom and oxygen atom Preferab
exanpl es include an aziridinyl group, azetidyl group,
pyrrolidinyl group, pyrrolyl group, piperidinyl group,
pi perazi nyl group, honopi peridinyl group,
honopi perazi nyl group, imdazolyl group, pyrazolidinyl
group, imdazolidinyl group, norpholinyl group,
t hi onor phol i nyl group, imdazolinyl group, oxazolinyl
group, 2,5-diazabicyclo[2.2.1] heptyl group, 2,5-
di azabi cycl o[ 2. 2. 2] octyl group, 3, 8-
di azabi cycl o[ 3. 2. 1] octyl group, 1, 4-
di azabi cycl o[ 4. 3. 0] nonyl group, quinuclidinyl group,

e

t et rahydrof uranyl group and tetrahydrothi ophenyl group.

The above-descri bed non-aromatic heterocyclic groups
i nclude a group derived froma pyridone ring, and a
non-aromati ¢ condensed ring (for exanple, a group
derived froma phthalimde ring, succinimde ring or
the like).

The "C; to G, aral kyl group” used in the
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10 group, cinnolinyl group, pteridinyl group, imidazotriazinyl group,
pyrazinopyridazinyl group, acridinyl group, phenanthridinyl group,
carbazolyl group, carbazolinyl group, perimidinyl group, phenanthrolinyl
group, phenazinyl group, 15 imidazopyridinyl group, imidazopyrimidinyl
group, pyrazolopyridinyl group and pgrazolopyridinyl group;
sulfur-containing aromatic heterocyclic group such as a thienyl group and

b&R&ShiehGRGIoRR; BkydditcotaRrflY ABRIakiE MetdtBcy&icdrdup Suéh

I 0 I ~CyCl I , f
MR G Dk e
CWRENNG A0 abmase giffaraald hetgra doms saEhiasg Bugrolylgroup,

isothiazolyl group, benzothiazolyl group, benzothiadiazolyl group, 25
pemsthiatziftye drasp, dsoxabshyl Hroept firaramd pd@upbplen®miaeiny

group, oxazolyl group, isoxazoyl group, benzoxazoly| group, oxadiazolyl
TSI 3 aroiBEE I o SR TR I AGL IS Ford BT Hs O 005,

thi g +furopyrraly| gn Py zinyl
o L U
pyiroidy! Brepand pyrazingg igreuare arederabieaBht g | Irnempbered

to 14-membered non-aromatic heterocyclic group” in the specification of
tha' réBent APpRcaidayefdts @R MaMbdRlié, bieydi@, ear bon at ons,

for exanple, a benzyl group or phenethyl group, is
pr ef er abl e.

The "5-nmenbered to 14-nmenbered heteroaral kyl
group” used in the specification of the present
application refers a group of the above-defined "C to
Cy, al kyl group” having the above-defined "5-nmenbered to
14- menber ed heteroaryl group” as a substituent.

Speci fic exanples include a thienyl nmethyl group,
furyl met hyl group, pyridinyl nethyl group,

pyri dazi nyl met hyl group, pyrimdinyl nethyl group, and
pyrazi nyl methyl group. For exanple, a thienylnethyl
group, furyl nmethyl group and pyridinyl methyl group are
pr ef er abl e.

The "C3 to Cy4 cycl oal kyl group” used in the
specification of the present application refers to a
cycl oal kyl group conposed of 3 to 14 carbon atons.
Exanpl es of the suitable group include a cycl opropyl
group, cyclobutyl group, cyclopentyl group, cycl ohexyl
group, cycl oheptyl group and cycl ooctyl group. For

exanpl e, a cycl opentyl group, a cycl ohexyl group,
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tricyclic 3-membered to 14-membered non-aromatic heterocyclic group,
which may contain one or more 10 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, pigazinyl group, homopiperidinyl
group, 15 homopiperazinyl group, imidazolyl group, pyrazolidinyl group,

iYL QIR Yrods, AHBrpMoHnAYETb O C HYbmBFSHEtnGT GroRipef er abl e.
imidazolinyl inyl 2,5-di '
25 Gasabicyei s 2 oo ooup FE A Aol Z Bt "

1¢h diazgdiayclad48i Gnasy| gresipp AukeRtidingrobRt iterahyeiefusanyd
group and tetrahydrothiophenyl group. The above-described
nén-@romatio heterecyaiogodss iimeddé Gigitoup@eriabd ylonga@ypitone

ring, and a 25 non-aromatic. condensed ring (for example ou .
QB ol pARAYRTAEThBE ceiintfle v 6Y Gh@FEY Trr-Qupy as

C22 Q5akyt 9uR; use ﬁ’é@eff?%% if'keﬁf‘“PchfH&%%esem

application refers to a group of the above-defined "Cl to C22 alkyl group"
ok ywhisprtop pbneedgfingd 6Gp,to 64 atyligrsdupe ishaubgtitbitgs] as a

substituent for replaceble moiety 5 thereof. Specific examples include a
béexs) gesup,y! met hyl group, cycl ohexyl nethyl group,
cycl oheptyl met hyl group and cycl ooctyl nmet hyl group.
For exanpl e, a cycl opropyl net hyl group,
cycl obut yl net hyl group and cycl opentyl net hyl group are
pr ef er abl e.

The "C, to G al koxy group” used in the
specification of the present application refers to a
group obtai ned by bondi ng an oxygen atomto a term nal
of the above-defined "C, to G al kyl group”. Exanples
of the suitable group include a nethoxy group, ethoxy
group, n-propoxy group, iSO-propoxy group, n-butoxy
group, iso-butoxy group, sec-butoxy group, tert-butoxy
group, n-pentyloxy group, iso-pentyloxy group, sec-
pentyl oxy group, n-hexyloxy group, iso-hexyloxy group,
1, 1- di met hyl propyl oxy group, 1, 2-di nethyl propoxy group,
2, 2-di et hyl propyl oxy group, 1-ethyl-2-nmethyl propoxy
group, 1,1,2-trinethyl propoxy group, 1,2, 2-
trimet hyl propoxy group, 1, 1-dinethyl butoxy group, 1, 2-
di met hyl but oxy group, 2, 2-dinethyl but oxy group, 2, 3-

di met hyl but yl oxy group, 1, 3-di nethyl but oxy group, 2-
et hyl but oxy group, 2-nethyl pentoxy group, 3-
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phenethyl group, 3-phenylpropyl group, 4-phenylbutyl group,
1-naphthylmethyl group and 2-naphthylmethyl group. An aralkyl group
having 7 to 10 carbon atoms, for example, a benzyl group or phenethyl
group, is 10 preferable. The "5-membered to 14-membered heteroaralkyl
group” used in the specification of th&lpresent application refers a group

of the above-defined "Clto C22 alkyl group" having the above-defined
"STRIEMHARALENY Bf-HEmBEd M o8I PE@YPas a EAbst¥EAP! & 2

Specifi a incl ienylmethy rylmethyl gr
p}%%:iﬂé&t@?@fgup,ggﬁﬁgyiiwléﬁhyl 'lé_?gﬁg)opp%/%nlgl}né éth?/Ll%jrbup,
apd dpoRFINgrBERY! DEBLIDL 06 LGPl R Eirnyimethyl 20 group,
furylmethyl group and pyridinylmethyl group are preferable. The "C3 to
Cdursscloplkyl grydpoxasedrintie apeciicafien abthe present application
refers to a cycloalkyl group composed of 3 to 14 carhon atoms. 25,
Examples of thd RGitaHRTbHS FATHE A dyRIdpror Kt Sbiidmute ed

| . . cvel I d
g'ior‘lr’pt [ECIOpRILY} 9IOLP; BYC Btf'e’%%:?Ple@fﬂo Y |%§Eg )?ﬁ refers

cyclooctyl group. For example, a cyclopentyl group, a cycl group,
59 60acyelobeptybaraped dogy clanedy| rpgoam atsx prrieradieniheo’GA to

C9 cycloalkylalkyl group” used in the specification of the present
apgicatibalreris tdie above-defined "unsaturated G to G
al kyl group”. Exanples of the suitable group include a
vi nyl oxy group, allyloxy group, 1-propenyloxy group,
i sopropenyl oxy group, 2-mnethyl-1-propenyl oxy group, 2-
met hyl - 2- propenyl oxy group, 1-butenyloxy group, 2-
but enyl oxy group, 3-butenyl oxy group, 1-pentenyl oxy
group, 1-hexenyl oxy group, 1, 3-hexanedienyl oxy group,
1, 5- hexanedi enyl oxy group, propargyloxy group and 2-
but ynyl oxy group. For exanple, an allyloxy group,
propar gyl oxy group and 2-butynyl oxy group are
pr ef er abl e.

The "Cs to Cy4 aryloxy group” used in the
specification of the present application refers to a
group obtai ned by bondi ng an oxygen atomto a term nal
of the above-defined "Cs to Cy4 aryl group”. Specific
exanpl es i nclude a phenyl oxy group, indenyl oxy group,
1- napht hyl oxy group, 2-naphthyl oxy group, azul enyl oxy
group, heptal enyl oxy group, indacenyl oxy group,
acenapht hyl oxy group, fluorenyl oxy group, phenal enyl oxy
group, phenant hrenyl oxy group, and ant hracenyl oxy

group. For exanple, a phenyloxy group, 1-naphthyl oxy
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a group of the above-defined "Cl to C22 alkyl group” 5 having the
above-defined "C3 to C14 cycloalkyl group™" as a substituent. Specific
examples include a cyclopropylmethyl group, cyclobutylmethyl group,
cyclopentylmethyl group, cyclohexylmethyl group, cycloheptylmethyl
group and cyclooctylmethyl group. 182For example, a cyclopropylmethyl
group, cyclobutylmethyl group and cyclopentylmethyl group are
p@f%%lé%egﬂ%@ﬂyélQéky §deipP u3kE i S @pabiiation of the

present applicajipy e(ers (8 2015 graynoRBIeixhgndg an ovoene

atom to a terminal o above-defined 2 group”. Examp

okthesuiteble groNPdnclude apnetexy dspwp.i &IBOXY 9rPeR di-praReXy
group, iso-propoxy group, n-butoxy group, iso-butoxy group, sec-butoxy

g@upy Ferebtirixyexd dpubpndiendylexy gruge iscapermtyloxy yrogs,saeal
pentyloxy group, n-hexyloxy group, iso-hexyloxy group, .

QL RN ABREISS SrB8, 1.5t hethSAprpBK ol 0P

2 2-dimathylp V. Qro - -2- r Y, ,
1%‘?%?3%%;,%;; xy%ro%%?ﬁlﬁy é¥ 2%5‘ rt%?nﬂ%@l%?%o%& %qrjﬁjp,

1 ghdimathylbatoxy @roup, 1,3- gineetiylputsyyl gseyp g2, duimethylbutoxy

group, 2,3- dimethylbutyloxy group, 1,3-dimethylbutoxy group, 2-

efPlyBitdbBLG LR 2-re®Ypenioxiedgoupy B metdysoxy group and 2-
napht hyl net hyl oxy group. For exanple, a benzyl oxy
group i s preferable.

The "5-nmenbered to 14-nenbered
het er oar al kyl oxy group” used in the specification of
the present application refers to a group obtained by
bondi ng an oxygen atomto a term nal of the above-
defined "5-nmenbered to 14-nenbered heteroaral kyl
group”. Specific exanples include a thienyl nmethyl oxy
group, furyl nethyl oxy group, pyridinyl nmethyl oxy group,
pyri dazi nyl met hyl oxy group, pyrimdinylmethyl oxy group
and pyrazinyl met hyl oxy group. For exanple, a
t hi enyl met hyl oxy group, furyl methyl oxy group and
pyri di nyl met hyl oxy group are preferable.

The "5-nmenbered to 14-nenbered heteroaryl oxy
group” used in the specification of the present
application refers to a group obtained by bonding an
oxygen atomto a termnal of the above-defined "5-
menbered to 14-menbered heteroaryl group”. Specific
exanpl es include a pyrrolyloxy group, pyridinyloxy
group, pyridazinyloxy group, pyrimdinyloxy group,
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methylpentoxy group and hexyloxy group. For example, a methoxy group,
ethoxy group, n-propoxy group, iSo- propoxy group, iso-butoxy group and
2,2- dimethylpropyloxy group are preferable. The "unsaturated C2 to C22
alkoxy group” used in the specification of the present application refers

to a group obtained by bonding an ogggen atom to a terminal of the
above-defined "unsaturated C2 to C22 alkyl group". Examples of the

SEYABIE GRIUPREILRIECY RO ViryIBELY LB HIyEERH Groube-pAFRINYIRYY
group, iso I , 2-methyl-l-propeny. 2-

i A A AR S T TR
3ibuterexy 9K, LPenienYIsH z0ialida FBEYEBAYX)GE U,
1,3-hexanedienyloxy group, 15 1,5-hexanedienyloxy group, propargyloxy
gioupcand 2Xyutghplory gr@udl. IFde lexbmie grpalpsloxyngi@ubzi nyl oxy

propargyloxy group and 2-butynyloxy group are preferable. The "C6 to
cd4 %oxpﬁ SUP By iH1R4 P & tONBHhE bPEENt application

IO HPRIDENRRLY PeBde AR Bipleminal o

the above-défine 14 aryl group". Specific’ examples include a
plemyloxy giowp, mdenyloxygrowht hapahilytoxy gipemp2-naphthyloxy

group, azulenyloxy 25 group, heptalenyloxy group, indacenyloxy group,
abSTBPHINYIbR GbdupX YiuBFePyioxy b0 X5hd e MidxyD IgPdib,
phenanthr nylo>ﬁy roup, and anthracenylox 8roup. For example, a
pﬂ&ﬁwebtlo%, ?%Xpﬁfh?/%?(y ci nnol’i nyl 6xy 'gr oup,

pteridi nyl oxy group, imdazotriazinyloxy group,

pyr azi nopyri dazi nyl oxy group, acridinyloxy group,
phenant hri di nyl oxy group, carbazolyl oxy group,

car bazol i nyl oxy group, perim dinyl oxy group,
phenant hr ol i nyl oxy group, phenazi nyl oxy group,

i m dazopyri di nyl oxy group, im dazopyrim dinyl oxy group,
pyrazol opyri di nyl oxy group, pyrazol opyridinyl oxy group,
t hi enyl oxy group, benzot hi enyl oxy group, furyl oxy
group, pyranyl oxy group, cyclopentapyranyl oxy group,
benzof uryl oxy group, isobenzofuryl oxy group,

t hi azol yl oxy group, isothiazolyloxy group,
benzot hi azol yl oxy group, benzot hi adi azol yl oxy group,
phenot hi azi nyl oxy group, isoxazolyl oxy group,
furazanyl oxy group, phenoxazi nyl oxy group, oxazol yl oxy
group, isoxazolyl oxy group, benzoxazolyl oxy group,
oxadi azol yl oxy group, pyrazol ooxazolyl oxy group,

i m dazot hi azol yl oxy group, thienofuranyl oxy group,
furopyrrolyl oxy group and pyri doxazi nyl oxy group. For

exanpl e, a thienyloxy group, pyridinyloxy group,
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61 62 group and 2-naphthyloxy group are preferable. The "C7 to C22
aralkyloxy group” used in the specification of the present application
refers to a group obtained by bonding an oxygen atom to a terminal 5 of
the above-defined "C7 to C22 aralkyl group”. Specific examples include a
benzyloxy group, phenethyloxy gro@a, 3-phenylpropyloxy group, 4-
phenylbutyloxy group, 1-naphthylmethyloxy group and 2-
nRYAthPintetAYIoR YreliR Eor AXEniNé 32 B2 ISy 86 BHRuRse

p (?r‘ag}eat;l'lhg "5-membered to 14-membered heteroaralkyloxy group”
used Inthe spécification of the present application refers to a group

obtained by bongkng an oxyaen atam te@ texmiaalef tgedhevedsed in
defined "5-membered to 14-membered heteroaralkyl group”. Specific
exdrapkrpdatilite at thivmybhhethyxpr geeip; flapiphétbplokpigragd,ers to

pyridinylmethyloxy group, pyridazinylmethylo roup,

oSt BBLALEG oY BRA DRI SRR gidtBURoF Scdnple.
a?&rtm%ﬁ‘é(im?ﬂ“yl%é géﬁﬁf?fefy&’éf?ﬂ%ow rqup gnd gVﬂﬁ'PyLzF%U}S‘OX}Sr
group are preferable. The "5-membered to 14-membered heteroaryloxy

graups arsad an e specibicajonaficye pegssamd"applieatomrefsrs tocd ude
group obtained by bonding an 25 oxygen atom to a terminal of the
aBoveagefiéd B-GHEmbRFEPIPTWmdhBelied Hatbdayyl @FbapR Spetfiic

butyryl group, valeryl group, iso-valeryl group

pi val oyl group, caproyl group, decanoyl group, |auroyl
group, nyristoyl group, palmtoyl group, stearoyl

group, arachidoyl group, acryloyl group, propiolic
group, crotonyl group, iso-crotonyl group, ol einol
group and |inol enoyl group. An aliphatic acyl group
having 2 to 6 carbon atons, for exanple, an acetyl
group, propionyl group, butyryl group, isobutyryl group
and acryl oyl group are preferable.

The "aromatic C; to CGs acyl group” used in
the specification of the present application refers to
a group obtained by bonding a carbonyl group to a
term nal of the above-defined "G, to Cy4 aryl group” or
"5-nmenbered to 14-nmenbered heteroaryl group”. Exanples
i nclude a benzoyl group, 1-naphthoyl group, 2-naphthoyl
group, picolinoyl group, nicotinoyl group,

i soni cotinoyl group, furoyl group and thi ophenecarbonyl
group. For exanple, a benzoyl group, picolinoyl group,
ni coti noyl group and isonicotinoyl group are

pr ef er abl e.
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examples include a pyrrolyloxy group, pyridinyloxy group, pyridazinyloxy
group, pyrimidinyloxy group, 62 63 pyrazinyloxy group, triazolyloxy group,
tetrazolyloxy group, benzotriazolyloxy group, pyrazolyloxy group,
imidazolyloxy group, benzimidazolyloxy group, indolyloxy group,
isoindolyloxy group, indolizinyloxy 5@®oup, purinyloxy group, indazolyloxy
group, quinolinyloxy group, |soqumoI|nonx hgroup, quinolizinyloxy group,

phthalazyloxy g B6p, aphtnyrgindldsy! gtabp AQiho IRy RXy ¥R 66D, N
mﬁgzg é‘?’?y %ré?f‘Poﬁ'“B?"%%Xy 9@ Bnitoré’@fq'%ﬂ?%%ﬂmr ers to

azo |a2|nyoxy group, pyrazin pyr| azinyloxy group, acridinyloXy

gepUpy | Fhsmantiyichnox o giiPe Battag olxyedr@epi FaaoazolinyipXy,,

group, perimidinyloxy group, phenanthrolinyloxy group, phenazinyloxy
gﬂidpyﬂSQﬁmaibpyﬂdihylw?@rou@ﬁﬁﬁdiéz'dpyﬁmiﬂmy ighadpyde a

p razolopyri on group, pyraz yloxy g thlenyloxy group,
ek u@rfBH}Poxfb%B( PR 5

tapyr f of
CYLIERIEa (o SR union: 0%’9%%%9‘5&%@%&.9%3@W
gambeezotaladmmlew gmwd Rirengthipzingloxy @raln.e.

isoxazolyloxy group, furazanyloxy group, phenoxazinyloxy group,

oxazolyloxy grofig, iséxa@lylexy §faps Behoowdzoli@Pgrauped in the

specification of the present application refers to a
sul fonyl group to which the above-defined "G to Cyu
aryl group” is bonded. Specific exanples include a
benzenesul fonyl group, 1-naphthal enesul fonyl group and
2- napht hal enesul fonyl group. For exanple, a
benzenesul fonyl group is preferable.

The "aliphatic G to G, acyl oxy group” used
in the specification of the present application refers
to a group obtained by bonding an oxygen atomto a
term nal of the above-defined "aliphatic C, to G acyl
group”. Exanples include an acetoxy group,
propi onyl oxy group and acryl oxy group. For exanple, an
acet oxy group and propi onyl oxy group are preferable.

The "G, to G al koxycarbonyl group” used in
the specification of the present application refers to
a group obtained by bonding a carbonyl group to a
term nal of the above-defined "C, to Gy al koxy group”.
Exanpl es i nclude a met hoxycar bonyl group,
et hoxycar bonyl group, n-propoxycarbonyl group, iso-

pr opoxycar bonyl group, n-butoxycarbonyl group, iso-
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25 oxadiazolyloxy group, pyrazolooxazolyloxy group, imidazothiazolyloxy
group, thienofuranyloxy group, furopyrrolyloxy group and
pyridoxazinyloxy group. For example, a thienyloxy group, pyridinyloxy
group, 63 64 pyrimidinyloxy group and pyrazinyloxy group are preferable.
The "aliphatic C2 to C22 acyl group'aésed in the specification of the
present application refers to 5 a group obtained by bonding a carbonyl

gRIOBYL R RN lof B P HRoveE BB iR %MB%;@PQW GHoRpP or and
"yns; Qrf?‘[ﬁdOQé%%%gkwgqrgug'- E@q;plg§( yde an acetyl group,

propionyl grou roup, 1S0- butyryl group, valeryl group, iso-valeryl

JURe L) duYHYIVrOgR.diaRroy HopR. ciRSANEN BewP) |agi @yl parane.
myristoyl group, palmitoyl group, stearoyl group, arachidoyl group,
atigidyl hroupx Yyeasibkan rogs,arptonlyegiouef Boakrbeonyl group, oleinol

group and linolenoyl group. An aliphatic acyl group 15 having 2 to 6
Carbon atoms, M EeHTTELAH LG Srobs, mdpBhBCEER BTN

IHHDu FOPULEY §TRUPHANG r?%%’i"?yu' Qé‘ﬁ%ﬂreoﬁ’][‘i}:?{@b ddigngromatic

C=to Cis acyl group” used In the specitication of the present application

refpisl toc 20 iacgropipfabtained by hpneling alsesianyti gty pioraitaigiral of
the above-defined "C6 to C14 aryl group” or "5-membered to
1435 &Y e R GBROArPl grolifr.Ex@hples the above-defined

"unsaturated G to Gy al koxy group”. Exanples include
a vi nyl oxycar bonyl group, allyloxycarbonyl group, 1-
propenyl oxycar bonyl group, iso-propenyl oxycarbonyl
group, propargyl oxycarbonyl group and 2-

but ynyl oxycar bonyl group. For exanple, an

al I yl oxycarbonyl group is preferable.

The "C, to G al kylthio group” used in the
specification of the present application refers to a
group obtained by bonding a sulfur atomto a term nal
of the above-defined "C, to Gy al kyl group”. Exanples
i nclude a nmethylthio group, ethylthio group, n-
propylthio group and iso-propylthio group. For
exanple, a nmethylthio group and ethylthio group are
pr ef er abl e.

The "C, to G al kyl sul finyl group” used in
the specification of the present application refers to
a group obtained by bonding a sulfinyl group to a
term nal of the above-defined "C, to Gy al kyl group”.
Exanpl es include a net hyl sul finyl group, ethylsulfinyl
group, n-propylsul finyl group and iso-propyl sul finyl
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include a benzoyl group, I-naphthoyl group, 2-naphthoyl group, picolinoyl
group, nicotinoyl group, 25 isonicotinoyl group, furoyl group and
thiophenecarbonyl group. For example, a benzoyl group, picolinoyl group,
nicotinoyl group and isonicotinoyl group are preferable. 64 65 The "Cl to
C22 alkylsulfonyl group™ used in the@pecification of the present
application refers to a sulfonyl group to which the above-defined "Cl to

CZPOHIRy| groBp" RXGEIRIcRr. SpelRicBiappiEs m&lludl{ LUP nffllyIsulfonyl
ggqqﬁyﬁgmlsmlfﬁ)?yl %rlogﬁé%ﬂ ﬁé%ﬁcﬁ?t&o&yggfo&p and iso-propylsulfonyl

group. For example,am yl group Is preferable. The "C6 to C14
arylsulfonyl groppe usey i ghec,spetigatian efgheInssserjrappicatigied in
refers to a 10 sulfonyl group to which the above-defined "C6 to C14 aryl
gtdup" speonded: Bpewificoéxdrhgieplimdedd aapphzerrisutionylefrens, t o
1-naphthalenesulfonyl group and 2-naphthalenesulfonyl group. For
e ZapRIB. BB AR BHy BREEH I e ROEEB MM fhadic C2 to

Ceeariny QSPUP'E%S_%J%Hled%'??%f&?t‘oﬁloftIBQCE’{?%%%?PEE?Q;HS’Q}/|

refers to a group obtained by bonding an oxygen atom to a “termin
ther agye-defibeshislipbalin CRUA 22 aaxt hanveplil Bxagplesynajudeipn

acetoxy group, 20 propionyloxy group and acryloxy group. For example,
agt hanesul f onyl oxy group, n-propanesul fonyl oxy group and
i so- propanesul fonyl oxy group. For exanple, a
met hyl sul f onyl oxy group is preferable.

G ven as the substituent in a group "which
may have a substituent™ used in the specification of
the present application is one or nore groups sel ected
from
(1) a hal ogen 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 hydroxy sul fonyl group,

(9) an am no group

(10) a G to Gy, al kyl group

(for exanple, a nethyl 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 C,, al kyl group
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acetoxy group and propionyloxy group are preferable. The "C2 to C22
alkoxycarbonyl group” used in the specification of the present application
refers to a group obtained by bonding a carbonyl group to a 25 terminal of
the above-defined "Cl to C22 alkoxy group”. Examples include a
methoxycarbonyl group, ethoxycark&gyl group, n-propoxycarbonyl group,
iISo- propoxycarbonyl group, n-butoxycarbonyl group, iso 65 66

bloRycE&HBAPI Froup, YédWlitotyeaBonil drslip Ja¥ RertbUREBREAYNYI

group. For e t rbo , ISO-propoxy roup
IR bl R At
Caralixygapasiyy iypuRyrétgsl in1the speaicaiproabthecnreaestny|
application refers to a group obtained by bonding a carbonyl group to a
tegming) odthe3abonierdgfingd oupgaturated C2 to C22 alkoxy group”.
Examples include 10 a vinyJoxgcarbonyl group, allyloxycarbonyl group, I-
Y

yiox§eatbriygraly! is8 8Benyloxycarbonyl group,

pr g rbonyl g d2- nylo; I ar 0] )
egprﬁélf %?@I)%éxy%aé&éﬁ]ﬂ Erc%pgi%%regr(gé%. 15 |he‘£f'ﬂé§ltJ C[)2r2 2

akiidimolgyoupruses) in the specification of the present application refers
to a group obtained by bonding a sulfur atom to a terminal of the

abdve-defifedenherezb akyldrotprieiaaplast er oaryl group
(for exanple, a thienyl group, furyl group, pyridinyl
group, pyridazinyl group, pyrimdinyl group or
pyrazi nyl group),
(14) a 3-nenbered to 14-menbered non-aronmatic
het er ocyclic group
(for exanple, an aziridinyl group, azetidyl group,
pyrrolidinyl group, pyrrolyl group, piperidinyl group,
pi perazi nyl group, honopi peridinyl group,
honopi perazi nyl group, imdazolyl group, pyrazolidinyl
group, imdazolidyl group, norpholinyl group,
t hi onor phol i nyl group, imdazolinyl group, oxazolinyl
group or qui nuclidinyl group),
(15) a G to Gy cycloal kyl group (for exanple, a
cycl opropyl group, cyclobutyl group, cyclopentyl group
cycl ohexyl group, cycl oheptyl group or cycl ooctyl
group),
(16) a C to C,, al koxy group
(for exanple, a nethoxy group, ethoxy group, n-propoxy
group, i So-propoxy group, Sec-propoxy group, n-butoxy

group, iso-butoxy group or tert-butoxy group),
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include a methylthio group, ethylthio group, n 20 propylthio group and
iso-propylthio group. For example, a methylthio group and ethylthio group
are preferable. The "Cl to C22 alkylsulfinyl group” used in the
specification of the present application refers to 25 a group obtained by
bonding a sulfinyl group to a terminad @f the above-defined "Cl to C22 alkyl
Examples include a methylsulfinyl group, ethylsulfinyl group,

group”.

n%fbyl@tﬁlfiHﬂ%ﬁbe Ah89s&prbpyISetify) 6867 YU For example, a
Isulf roup and. eth [fin p ferabl "Cl to

C %k;#gl%y%dxyggrgb%&gsge ina,ir?e{? éjpe(a;%fégf)ﬁxg‘t é-l?-)tr] §enl1l_

ap@'&@éﬁ?"@ﬁ@ﬁ i ud 9@%9?@&5@@“’)@?9”@%@5‘, ORGP BN a

terminal of the above-defined "Cl to C22 alkylsulfonyl group”. Examples

ingfuelepa methamgsuiphooxy groum, etrapespyonyioxygreupup, 1-

n-propanesulfonyloxy group and iso-propanesulfonyloxy group. For
e B Y LY RS iy R S O aiven as the

e e e

fromo A St hapladqgen ptoeny(2)ayhyfiroxyd greupapht hyl oxy group or
2- napht hyl oxy group),
(19) a G, to Gy, aral kyl oxy group
(for exanple, a benzyloxy group, phenethyl oxy group, 3-
phenyl propyl oxy group, 4-phenyl butyl oxy group, 1-
napht hyl met hyl oxy group or 2-napht hyl nmet hyl oxy group),
(20) a 5-nenbered to 14-menbered heteroaral kyl oxy group
(for exanple, a thienylnmethyl oxy group, furyl methyl oxy
group, pyridinyl nmethyl oxy group, pyridazinyl methyl oxy
group, pyrimdinylmethyl oxy group or pyrazinyl met hyl oxy
group),
(21) a 5-nenbered to 14-nmenbered heteroaryl oxy group
(for exanple, a thienyloxy group, furyloxy group,
pyri di nyl oxy group, pyridazinyloxy group,
pyrim di nyl oxy group or pyrazinyloxy group),
(22) an aliphatic G to Cy, acyl group
(for exanple, an acetyl group, propionyl group, butyryl
group, iso-butyryl group, valeryl group, iso-valeryl
group, pivalyl group, caproyl group, decanoyl group,
| aur oyl group, myristoyl group, palmtoyl group,
stearoyl group, arachidoyl group, acrylyl group,

propi olic group, crotonyl group, iso-crotonyl group,
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(3) a thiol group, (4) a nitro group, (5) a nitroso group, 20 (6) a cyano
group, (7) a carboxyl group, (8) a hydroxy sulfonyl group, (9) an amino
group, (10) a C, to C22 alkyl group 25 (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), {0L) an unsaturated C2 to C22 alkyl
group 67 68 (for example, a vinyl group allyl group, I-propenyl group,
isBh R gﬂﬁfbuﬁtkﬂfnyl {;I’b‘&'pef‘ﬁy p)&ﬂlp'@%up 2-propynyl group,

LI, ERYNI b SR IP). © (12)2 C6 to Cle
Hou i) SN Soahy btoas Lndisl group or 2- naphthyl

o). (@Rhapi-eenbered 10 yi-medinered hatgspatybgrougr 6op or 2-
example, a thienyl group, furyl group, pyridinyl 10 group, pyridazinyl

groaphphoyidigylauedp or pyrazinyl group), (14) a 3-membered to
1 mbered non- aromatlc heterocycl ?roug (for example, an aziridinyl
) o286 Py acyl oxy gr oup

(for exanpl e, an acetoxy group, propionyloxy group or
acryl oxy group),

(25) a G, to Gy, al koxycarbonyl group

(for exanple, a nethoxycarbonyl group, ethoxycarbonyl
group, n-propoxycarbonyl group, iso-propoxycarbonyl
group, n-butoxycarbonyl group, i so-butoxycarbonyl
group, sec-butoxycarbonyl group or tert-butoxycarbonyl
group),

(26) an unsaturated C; to G, al koxycarbonyl group
(for exanple, a vinyloxycarbonyl group,

al I yl oxycar bonyl group, 1-propenyl oxycarbonyl group,

i sopropenyl oxycar bonyl group, propargyl oxycarbonyl
group or 2-butynyl oxycarbonyl group),

(27) a C to Cy, alkylthio group

(for exanple, a nethylthio group, ethylthio group, n-
propylthio group or iso-propylthio group),

(28) a C to Cy, al kyl sul finyl group

(for exanple, a nethylsulfinyl group, ethylsulfinyl
group, n-propylsul finyl group or iso-propylsulfinyl
group),

(29) a C to Gy, al kyl sul fonyl group

(for exanple, a nethylsul fonyl group, ethyl sulfonyl

group, n-propyl sul fonyl group or iso-propyl sul fonyl
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15 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 20 group or
quinuclidinyl group), (15) a C3 to C1#icycloalkyl group (for example, a

cyclopropyl group, cyclobutyl group, cyclopentyl group, cyclohexyl group,
c%l&#@éiyl group or cyclooctyl group), 25 (16) a C, to C22 alkoxy group

%%%pOXy %'@eg‘loxg ?%|eftla9]xg1 gr%u&] -propoxy group,

roup, Séc-propoxy grou y group, iso-butoxy group

O(Eéﬁ-b'étf@é)‘r}gr@%p)a%&s?zélf?éﬁﬂ ARYRIIraie® G, to1C22 alkoxy group

(for example, a vinyloxy group, allyloxy group, I- propenyloxy group,

isnpmndmlm@uhpoafmyngomuryroupa mraphinyiakegesuy, f onyl
é)rop nyloxy group, I- 5 butynyloxy group or 2-butynyloxy group), (18) a
C 4 aryloxy group (for example, a phenyloxy group, I-naphthyloxy

P%)or 2 a[gtghyjoxyégwpgu(llpbﬁﬁ ;% g&}jﬁlkyloxy group 10 (for

le, a benzyloxy gr phenethyloxy group, 3- phenylpropyloxy
g(qupr Aepharpyllaitylaxyrgtaud, sundghipyloveihyexyigroup or

2-naphthylmethyloxy group),

et hyl sul f onyl oxy group, n-propyl sul fonyl oxy group or
i so- propyl sul fonyl oxy group),
(32) a carbanoyl group
(33) a fornyl group, and the |like. For exanple, an
am no group, a C to Gy al kyl group, an unsaturated G,
to Gy alkyl group, a G to G4 aryl group, a 5-nenbered
to 14-nenbered heteroaryl group, a 3-nenbered to 14-
menber ed non-aromatic heterocyclic group and a G to Cy
cycl oal kyl group are preferable. In particular, the
substituent is preferably one or two substituents such
as an amno group, a C to Gy al kyl group, a 3-nenbered
to 14-nenbered non-aromatic heterocyclic group, and a G
to Cy4 cycloal kyl group, for exanple. |In addition, the
above-descri bed ami no group (9) and carbanoyl group
(31) given as the substituents in the above-descri bed
group "which may have a substituent” may be each
further substituted with one or two G to G al kyl
groups, unsaturated C, to G al kyl groups or G to Cy
aryl groups.

Next, the conpound of the formula (1) of the

present invention will be el ucidated.
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(20) a 5-membered to 14-membered heteroaralkyloxy group (for
example, a thienylmethyloxy group, furylmethyloxy 15 group,
pyridinylmethyloxy group, pyridazinylmethyloxy group,
pyrimidinylmethyloxy group or pyrazinylmethyloxy group), (21) a
5-membered to 14-membered heter@aryloxy group (for example, a

thienyloxy group, furyloxy gro , 20 pyridinyloxy yridazinyloxy
group pyrrmrdfﬁ!}ﬁ)x?/(gfe%% p9 az‘irﬂﬁoiﬁgmﬂr% &zg drRighlatie ECE

?8%1?8%’ r \lomi r{BoéreXS‘"@r% X1 8C%t¥h%ﬁ°r‘PoRr°§5%"sy§ L, butyry!

oup, ISO-butyryl group, v group, iso-valeryl’ 25 group, pivaly

JEQMD;, GRPRPYDEIqURh ABFRNGYY OhPW.ilaieioNt 9iePoMYsistaYl JeQitis er
palmitoyl group, stearoyl group, arachidoyl group, acrylyl group, propiolic

gerip, 8rotonyligroup aso-cadtongl drou) @r@mcolemdyygaiupaordose not
ImoIenoyl‘% oup), 23{ an aromatic C~ to Cls acyl lkg) (for exam Ie a

b&ﬁib%)l@ b, HrdBhiidyRBFodFGS hiaBRtrol é Qﬁ&dﬁ"%fn phatic

r@?% ABHPXY HOUDLS EXAIYIR; HAAC AP RrOPRBYIONY nul a
group r acryloxy group), (25) a C2 to C22 alkoxycarbonyl group

(- is preferable, and the conpound of the fornula
(I-b) is nore preferable, and the conpound of the
formula (l1-c) is particularly preferable. Further, the
conpound of the formula (1), wherein R is a hydroxyl
group, is a conpound exhibiting particularly excellent
stability in an aqueous sol ution.

Si nce the conpound of the formula (1) is
prepared by using a known conversion reaction for
functional groups (for exanple, a hydroxyl group)
present at the 3-position, 7-position, 16-position and
21-position, the sane substituents can be introduced
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 nore preferabl e conpounds can
be defined as the conpounds of the fornmula (1-d). 1In
addi tion, the conpounds of the fornula (1), wherein R*
forms an oxo noiety together with a carbon atomto
whi ch R?! i s bonded, as well as the compounds of the
formula (1-d), represent a group of conpounds
possessi ng good activity. As detailed aspects of nore

pr ef er abl e conpounds anong the conpounds of the fornula
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(for example, a methoxycarbonyl group, ethoxycarbonyl 10 group,
n-propoxycarbonyl group, iso-propoxycarbonyl group, n-butoxycarbonyl
group, iso-butoxycarbonyl group, sec-butoxycarbonyl group or
tert-butoxycarbonyl group), (26) an unsaturated C3 to C22 alkoxycarbonyl
group 15 (for example, a vinyloxycarBonyl group, allyloxycarbonyl group,
I-propenyloxycarbonyl group, isopropenyloxycarbonyl grou

pt(dp'a‘ijéylo* SRR OYRES Rf2-binél W@arﬁ@ﬁﬁrdrgﬁﬁg,’i(if)r‘@ C.fo’
Ceg allythio 8'%0%%Q§Pre‘é’é?ﬁ‘plem%ﬂ?;hé{gg)'c?gq(iotég’c%éggﬁf’igfrif).‘é%l’.

n- propylthio group or iso-propyithio group ylsulfiny

group (for exanpples amaihyseliam@respoethylselftymesowe of t he
n-propylsulfinyl group or iso-propylsulfinyl 25 group), (29) a C, to C22
alkgisoifbry| (droupwfol ekempes er inbet/Idigloaw groApgebysuifbnyl

R R R
Poﬂ%%tgfg%iﬁuﬂ%%%% %?%SE) $npppinalensufopy! Srgpurk 4 2 C1

(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy- 6, 10, 12, 16, 20-
pent anet hyl - 7- ( (4- met hyl pi perazi n-1-yl ) carbonyl ) oxy-
18, 19- epoxytricosa-8, 12, 14-trien-11-olide (conpound
18),

(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 7- (( 4- et hyl honopi per azi n- 1-
yl ) car bonyl ) oxy-18, 19- epoxytri cosa-8, 12, 14-trien-11-
ol i de (compound 19),

(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 7- ((4- (pi peri di n- 1-
yl ) pi peridi n-1-yl (carbonyl)oxy-18, 19- epoxytri cosa-
8,12, 14-trien-11-olide (conmpound 21),

(8E, 12E, 14E) - 7- (( 4- et hyl pi perazi n- 1-
yl ) car bonyl ) oxy-3, 16, 21-tri hydr oxy- 6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytri cosa-8, 12, 14-trien-11-o0li de
(conpound 24), (8E, 12E, 14E)-3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pentanet hyl - 7- (N-nmet hyl -N-(3-(N , N -
di met hyl am no) propyl ) car banoyl oxy) - 18, 19- epoxytri cosa-
8,12, 14-trien-11-olide (conmpound 27),

(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 7- (( pi per azi n- 1-

yl ) carbonyl ) oxy-18, 19- epoxytri cosa-8, 12, 14-trien-11-
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(for example, a methylsulfonyloxy group, ethylsulfonyloxy group,
n-propylsulfonyloxy group or iso-propylsulfonyloxy group), 10 (32) a
carbamoyl group, (33) a formyl group, and the like. For example, an
amino group, a C1 to C22 alkyl group, an unsaturated C2 to C22 alkyl
group, a C6 to C14 aryl group, a 5-nf@mbered to 14-membered heteroaryl
group, a 3-membered to 14 15 membered non-aromatic heterocyclic

gRIUpdEhd § @PRIEH4 28)cloalkyl group are preferable. In particular, the
substituent is p&{graﬂé%% two fBP§ 'tyfﬂfﬁ‘?ﬁ‘ﬁcﬁg% an amino group,

a C1 to C22 alkyl gtoup, 'a 3-membeéred to red non-aromatic

hetetecychic 9soum -anen &@edthia C¥4 cicleatitngroypg far example. In
addition, the above-described amino group (9) and carbamoyl group (31)
giveh el the peibstiiuents: iyl the aibbaswisened kifodp whzkyhay base-
a substituent” may be eactbfé(ghéé substituted with one or two Cl to C22

alkyl 25 §fsuds GRsdir& E5P AN gfolips ¢rise %@6111493/1 _
vl ARt iGN Sl
piaduction ongel aypexic@ond|ting, possrsseamet Aglivitygofighibiting
proliferation of solid cancer cells in vivo, and shows in vivo activity at a
deeONyt ri cosa-8, 12, 14-trien-11-olide (conmpound 39),
(8E, 12E, 14E) - 3, 16, 21-t ri hydr oxy- 7- (( 4- ( 4-
hydr oxypi peri di n-1-yl ) pi peri di n-1-yl ) carbonyl ) oxy-
6, 10, 12, 16, 20- pent anet hyl - 18, 19- epoxytri cosa- 8, 12, 14-
trien-11-olide (compound 40),
(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 7- ((4- ( nor phol i n- 4-
yl ) pi peridi n-1-yl)carbonyl)oxy-18, 19- epoxytri cosa-
8,12, 14-trien-11-olide conpound 42),
(8E, 12E, 14E) - 7- (( 4- et hyl honopi per azi n- 1-
yl ) car bonyl ) oxy-3, 16, 21-tri hydr oxy- 6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytri cosa-8, 12, 14-trien-11-o0li de
(conpound 43), (8E, 12E, 14E)-3, 16, 21-tri hydroxy-7-((4-
i sopropyl pi perazi n-1-yl)carbonyl ) oxy-6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytri cosa-8, 12, 14-trien-11-o0li de
(conpound 44),
(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy- 7- (( (1S, 4S) -
5-isopropyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept an- 2-
yl ) car bonyl ) oxy-6, 10, 12, 16, 20- pent anet hyl - 18, 19-
epoxytricosa-8,12, 14-trien-11-olide (conpound 49),
(8E, 12E, 14E)-7-(N-(2- (N , N - di et hyl am no) et hyl ) - N-
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5 causing a significant reduction in the body weight. Among them, the
above-described compound of the formula (l-a) is preferable, and the
compound of the formula (I-b) is more preferable, and the compound of
the formula (I-c) is particularly preferable. Further, the 10 compound of
the formula (I), wherein R16 is a hydréxyl group, is a compound exhibiting
particularly excellent stability in an aqueous solution. Since the compound

of@mbrfﬁ_lrﬁélﬁ%quﬂ)%é)édgb}ﬁsi%b'é kWA B YerRio rebetid f0-
BARSURBERgIOuES (05 B YAy 9Pl RIS | g

1

3-position, 7-position an position, the sameé substituents
cqrt bapoiie@Hasg) into the 3-position, 7-position, 16-position and 21-
position. Since the structural feature is the side 20 chain at the 7-position
and/or the side (BlinlaEth&4E) positisn( 2-grdlip BF more preferable

compounds can be defined as the compounds of the formula, (I-d). In

o B LA AR O R IAITAN S5 i oz LTy
iaty tagethar with r tQ 25whi is; dea | as

?kg' ?c?rh%%ﬁndgs} g‘athge?grr%%a%: raegp'révsééngt% g oulrsl(t)lgsg’%)i%pzao'u?tn?zlvgi4';l

possessinpigend aetivityoAp sletrilesiigspects of more preferable
compounds among the compounds of the formula 72 73 (I-d), the

compounds of teEadefe-ddderibdd ientsl 1 r ithy20 0%Y the present
Inyention 539 fe s emminiede hyl - 7- (( (18, 4S) - 5- met hyl - 2, 5-
di azabi cycl o[ 2. 2. 1] hept an- 2-yl ) car bonyl ) oxy- 18, 19-
epoxytricosa-8,12, 14-trien-11-olide (conmpound 55). O
t hese, for exanple, conmpound 29, conpound 39, conpound
43, conpound 44 and conpound 55 are nore preferable.

Next, a method for producing the conpound of
the formula (1) of the present invention will be
descri bed.

The conpound of the fornmula (1) can be
produced by chem cal nodification of, a key conpound
such as a 6-deoxy 11107 conpound or a 6-deoxy conpound
using a conventional nethod as follows. The 6-deoxy
11107 conpound i s obtained by culturing, under aerobic
conditions, a strain belonging to the genus
Streptonmyces, which is capable of producing a 6-deoxy
11107 compound as a physiologically active substance of
the formula (1), wherein [1] Wis

AL

~
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Preferable examples of the compound of the formula (I) will be described

below. A group of 5 preferable compounds, including compounds of later-

described examples, is represented by, for example,

(8E,12E,14E)-3,16,21-trihydroxy-6,10,12,16,20-

pentamethyl -7-((4-methylpiperazin-1zgl)carbonyl)oxy-
9-epoxyfricosa-8,12,14- trlen 11-olide (compound 10 18),
1@@14%) U6 2:1 tFIM &,W group, R" is an acetoxy group,

yI dtﬁ?l)%%‘/pig%mi%}géyﬁiis%?tg ; 1§n trlen o?g ?&o(rnpoun(i( ?(9)

15 {8l5:48F, 14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-((4-(piperidin-I-
yl)@pelHdinsL-yl(carbonyl)oxy-18,19-epoxytricosa- 8,12,14-trien-11-olide
(compound 21), (8E,12E,14E)-7-((4-ethylpiperazin-I- 20
yI)carbonyI)oxy-3,16,21-trihydrglxy<6,1@,12,16,20-
pentamethyl-18,19-epoxytricosa8;1%,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'-
dlmethylammo)proE)yI)carbamoyloxy) -18,19-epoxytricosa 25
ne&ﬂﬂllaﬁd@(c@nqodlm;_wnyl(sarmmﬁi 3,56,210-tARRIreXY-

6 10 12 16,20- |-
B T o B e e 2Pe 1 wdr 0gen, at om (6- deoxy
11107D) ,

[7] Wis

H

Pans
R, R, R and R*! are a hydroxyl group, R is an
acet oxy group, and R and R are a hydrogen atom and
col l ecting the conmpound fromthe cells and culture
solution; and the 6-deoxy conpound is obtained by
bi ol ogi cally converting a conpound of the formula (1),
wher ei n
[1] Wis
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
conmpound of the formula (1), wherein
[2] Wis

=

Y
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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- 5
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-pentamethyl-18,19-
epoxytricosa-8,12,14-trien-11-olide (compound 39),

%1&%11@3} Zéiptl &grg% yl)g é RSII)R7 is an acetoxy group,

hydroxyplperldln rdin- OXY-

6 96l 316, 2@x¥e NNl LER19-gpexdrieqan-8 gl 4rtteap-11-olide
(compound 40), (8E,12E,14E)-3,16,21-trihydroxy-

6[14] 12M 6 20-pentamethyl-7-((4-(morpholin-4- 15
yl)piperidin-1-yl)carbonyl)oxy-18,19-epoxytricosa 8,12,14-trien-11-olide
compound 42), (8E,12E,14E)-7((4%thylhomopiperazin-I-
yl)carbonyl)oxy-3,16,21-trihydroxy*5;19,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide 20 (compound 43),
(8E,12E,14E)-3,16,21-trihydroxy-7-((4-
isopropylpiperazin-1-yl)carbonyl)oxy-6, 10,12,16,20-

a%am@ﬂqﬁ?fs TPEFbRANCYA-rou-trRget Nelidai (cbrpauban4) o

: ‘8@ B35 Syt SOlEptants: < and R are a

PB%J)OgrQJ&lB +12R16,20-pentgpstiaght ng%up, and R i
epoxytrlcosa 12,14-trien-11-olide (compound 4
(8ty, d2Bdel) at-(r(2-(N',N'-dimethylamino)ethyl)-N
[5] Wis
H)AQ
R, R® R and R are a hydroxyl group, R is an
10 acetoxy group, and R and R are a hydrogen atom
(6] Wis
H)AQ
R, R, R*® and R* are a hydroxyl group, and R, R and
R?Y are a hydrogen atom or

[8] Wis

AL

~

15 R and R?Y forman oxo group together with carbon to
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74 75 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'- 5
dimethylamino)ethyl)carbamoyloxy)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-18,19-eptsytricosa-8,12,14- trien-11-olide
(compoung(anl2 1) or (8E,12E,14E)-3,16,21-trihydroxy-

60 1011 ,z?o%@hta\?%%th@/r.?-(m@whs- effifi2lR 18re a hydroxyl

di icyclgf2.2,1]heptan-2- r Noxy-18,1917 0
eggéquos%%[zlsz,?ﬁ-t?%n- I%%@Qggéébuﬁé%S . Ofa{gldeseR,2 for é)%ar%ple,
COaPYRe A9ac@mpPoHnd 38y cemeptadl 43, apnRauidd/ aRe key
compound 55 are more preferable. Next, a method for producing the
cOPPPanc df U the: farrnalaM@ndfithe presait ikntionavill dppdesdritide
The compound of the formula (I) can be produced by chemical
m53iHGkion of, a key compound such as a 6-deoxy 11107 compound or

a 6-deoxy COmRQIN ?Q#giﬂg ¢ foryantigrahmatherbag g, dgei n

6-deoxy 11107 compound Is obtained by culturing, under aerobic

corditons, pesteain Wieldngirg fseibie genushStigptatoyedsomvhih ishe 6-
capable of producing a 6-deoxy 11107 compound as a physiologically

agR@subktdite 6OPPMHEridvid @), Waidréini [oPw Ishes product i on of

t he 6-deoxy conmpound by bi oconversion reaction, and the
nodi fication of the active substance by organic
synt hesi s.

First, a nethod for producing the 6-deoxy
11107 conmpound wi Il be descri bed.

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

As a m croorgani smused for producing the 6-
deoxy 11107 conpound, any m croorgani smcan be used
insofar as the mcroorganismis a strain which is
capabl e of producing the 6-deoxy 11107 conpound. For
exanple, a strain for producing 6-deoxy 11107B can be
obtained froma strain isolated fromsoil or a known
strain which is capabl e of producing a 11107B anal ogue,
by typical nutation treatnent using ultraviolet rays or
a nmutageni ¢ agent such as N-nmethyl-N -nitro-N

ni trosoguani dine (NTG as a mnutagen, for exanple, or by
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76 R3 and R21 are a hydroxyl group, R7 is an acetoxy group, and R16,
R17, R20 and R21' are a hydrogen atom (6-deoxy 11107B), [3] W is 5 R3,
R16 and R21 are a hydroxyl group, R7 is an acetoxy group, and R17,
R20 and R21' are a hydrogen atom (6-deoxy 11107D), [7] W is R3, R17,
R16 and R21 are a hydroxyl group, RJ is an 10 acetoxy group, and R20
and R21' are a hydrogen atom, and collecting the compound from the

cAISRANEGtFHEC Bolffio 9 oA tHeSE-HBbkPEomyollRIR 88@ied by

biplo ﬂgc verting a compound of the formula (1), wherein 15 [1] W is
Rllgéacﬁé Té{ﬁe gﬁiydroxyl group, R7 is an acetoxy group, and R16, R17,

R20 and R21' x¢ ashyfiregen pini(Befeiralter freferigddaas Wgdens 6-
11107B") to a compound of the formula (I), wherein 20 [2] W is 76 77 R3
ane R drélDRydrorplagrodp, Riiés hialdcevdxyprdaposindari G tRET N
R20 and R21' are a hydrogen atom, [4] W is R21 and R21' form an,oxo
gl BGefEr TR ddrbon to 5 v@nié}'?%éﬁ'%ﬁrz{]b SR R3S R16

a?%f%¥hﬁ?ﬁ%nally deposited with International Patent
Organi sm Depositary (I POD), National Institute of
Advanced I ndustrial Science and Technol ogy in Central
6, 1-1-1 Higashi, Tsukuba-shi, 1baraki 305-8566, Japan.
Specifically, Streptonyces sp. Mer-11107 was deposited
with National Institute of Bioscience and Human-
Technol ogy, Agency of Industrial Science and Technol ogy
in 1-1-3 Higashi, Tsukuba-shi, |baraki 305-8566, Japan
as FERM P-18144 on Decenber 19, 2000, and was
transferred to International Patent O gani sm Depositary
(I'POD), National Institute of Advanced | ndustri al
Sci ence and Technology in Central 6, 1-1-1 Higashi,
Tsukuba-shi, |baraki 305-8566, Japan under the
i nternational depositary nunber FERM BP-7812 on
Novenber 27, 2001.
There are no specific limtations to the
strains for producing the 6-deoxy 11107 conpound,
i ncludi ng nutants of these strains, insofar as they
bel ong to the genus Streptonyces, and are capabl e of
produci ng the 6-deoxy 11107 conpound. In addition to
t he above-described strain, Streptonyces sp. A-1543 can
be exenplified, for exanple. This strain was deposited

with International Patent O gani sm Depositary, National

79



10

15

20

25

hydroxyl group, R7 is an acetoxy group, and R17 is a hydrogen atom, [5]
W is R3, R16, R20 and R21 are a hydroxyl group, R7 is an 10 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 or
[8] W is 15 R21 and R21' form an ox@0group together with carbon to 77 78
which R2' and R21' are bonded, R3 and R16 are a hydroxyl group, R7 is
ah BREtdY Rolp, AW RA9EHl ROy kS hahyRobeR 2forANEnd %9h”0' ogy

chemj difying,the key, ¢ nd-4sj onyenti hod,
RGN g R et g s R R
desédelom piih resPeRtrvthe paTlTtion of ihg 62de0008210BNd was
compound by fermentation, the production of the 6-deoxy compound by
biocangdrefona@attion, rdrer that immaldificatienof regactiversUbpasdet lay y

organic synthesis. First, a method for producing the 6-deoxy 11107
oM Wb SREEr &P PHe 6 SeBky ASYBRCEFhAGAHYH baticular,

Sg%? &re &ﬁaf”r%%iﬂ% FGQ/}Pei GPEHEH é'ptoé,he £-4epNLGALHP,
pound, a biologically active substance, o

Tsukuba-shi, |baraki 305-8566, Japan under the
i nternational depositary nunber FERM BP-8442 on July
28, 2003.

Next, the production of the 6-deoxy 11107
conmpound wil|l be described in detail with respect to 1
characteristics of the isolated production strain, 2. a
met hod for culturing the production strain, and 3. a
met hod 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 nunbered as Mer-11107 by the present inventors
and A-1543 as a nmutant of this strain can be given.
M crobi ol ogi cal characteristics of these strains are as
fol | ows.
(1). Morphol ogy

In the strain, spiral aerial hyphae are
el ongated from substrate hyphae. At the end of the

mat ured aerial hyphae, a spore chain conposed of about
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the present invention can be produced by microorganism fermentation.
As a microorganism used for producing the 6- 20 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-de@xy 11107B can be obtained from a
strain isolated from soil or a known 25 strain which is capable of producing

a:hqm?B?Qla%@dé,‘dw fRlicat RtSfon ﬁeﬁﬂﬁéﬁﬁ%sin Gﬁrl_&\(ﬁﬂé’tr By5ap
a£métf"‘98”'8fag§t?6§i’°'ba§ ’}rfﬁ?;‘ %"Qrﬁ?é’%h%‘”ﬁi%gLéa%'ﬂ'B‘St(ﬁ'TG)

as a mutagen, for example, od such as gene

distuatianddy hemolopys cECORHURAII S Ashp AECIopEgFagNalsed for
producing the 6- deoxy 11107 compound, the following deposited strain 5
c&t berexehlifisdThé apelé-adeseberbstediveas.internationally

deposited with |nternational Patent Organism Depositary (IPOD), National
ohate G b BTN BN SEIeHEL AR oY el 6

1-1-1 Higashi, Fgifkyhasshiy|opral épﬁ'sfﬁ% V\j&Pa‘t‘-tﬂs\O SPPETIR% ¢ er

Streptomyces sp. Mer-11107 was deposite National Institute of

Basctemcerandoiumant deshieelbgyirAgensyi ¢f ladustsaCScenceandieeks
Technology in 1-1-3 Higashi, Tsukuba-shi, Ibaraki 305-8566, Japan as
FERM PhogyAsn Dlceawer 1902000, Ath@@sar e descri bed

according to the Tresner’s col or wheels, and indicated
as a color nanme and a synbol shown in parentheses.

1) Yeast-extract malt extract agar

The strain grows well. On the surface,
aerial hyphae of the cultured strain are branched,
becone divided and formgray spores (light gray; d).
The reverse side color is light nelon yellow (3ea). No
sol ubl e pignment is observed.

2) Qatneal agar

The strain grows noderately. On the surface,
the aerial hyphae of the cultured strain are slightly
branched, becone divided to formgray spores (gray; Q).
The reverse side color is Nude tan (4gc) or putty (1
/2 ec). No soluble pignment is observed.

3) Inorganic salts-starch agar

The strain grows well. On the surface,
aeri al hyphae adhere of the cultured strain are
branched, becone divided and form gray spores (gray;
e). The reverse side color is fawn (4ig) or gray (9).

No sol ubl e pignment production is observed.
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15 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 20 November 27,
2001. There are no specific limitatio82to the strains for producing the

6-deoxy 11107 compound, including mutants of these strains, insofar as
they belong to4he MG§S‘PrIep&§ﬁ96é‘%g'aﬂa #E€apable of 25 producing

the 6-deoxy 11;H)|Z‘A gg}p§u'qd %dl%rf tfo theoqbp}z.ee Igai;rlr]%ec strain,

Streptomyces sp can e exemplified, for example tain
wae deRpskgMh et bitetnadoaal RaieHOsganism Rerosiaan d¥ripnal
79 80 Institute of Advanced Industrial Science and Technology in Central
6 beaonelighshi deslikaibe-Shor Ipareki BGSSSMG%SJa(UahidseFOR)\A The
P-18942 on July 23, 2002, and was Jransf toI ternationa ﬂr
o?&é(ﬂﬁ&ﬁ]%ébﬁﬁta??b((fpéé) R§A na‘P'l it téccﬂ‘ AdvahBed

ﬁgﬁpd Eecg@ggquﬁa Central 6, 1-1-1 Higashi, Tsukuba-shi, Ibarakl
ert

566 Japan un e international depositary number FORM

BP 8442 on July) 2Bed0@h el &ext, tbrtpradyctionoef thgérdeoxy 11107
compound will be described in detail with respect to 1.

The strain grows poorly. On the surface, no

aerial hyphae of the cultured strain are branched. The

reverse side color is light nmelon yellow (3ea). No
sol ubl e pignment is observed.

6) Tyrosi ne agar

The strain grows well. On the surface,
aeri al hyphae adhere of the cultured strain are
branched, becone divided and formwhite spores (white;
a). The reverse side color is pearl pink (3ca). No
sol ubl e pignment is observed.
(3). Various carbon sources utilization

G owh conditions of the strain after

culturing in a medium in which various carbon sources

are added to a Pridham Godlieb agar culture nmedium at

28°C for two weeks are shown as foll ows.

I+

1) L-arabinose
2) D xyl ose +
3) D-glucose +
4) D-fructose +

5) Sucrose +

+

6) Inositol
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characteristics of the isolated production strain, 2. a method for culturing
the production strain, and 3. a method for purifying the active substance.
15 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 capal@g of producing the 6-deoxy 20 11107
compound can be used. As representative strains, a strain numbered as
Mer-11107 by the gre§dTR@SRors -and A-1543 as a mutant of this strain
can be given. 'cr%t_)i%qgrlﬁ I (?parac$eristics of these strains are as
follows. 25 (1). Morphology In the strain, spiral aerial hyphae are
elongated fromgyubriptg Ryhae. Atthe end of the matured aerial
hyphae, a spore chain composed of about 80 81 10 to 20 cylindrical
sfdries issurh@d. 'Eachrspans hap os sizevst ‘abouhe. Mk alo it ande@es
a smooth surface. No atypical organs SU&E) S sporangia, sclerotia, and
fladBEkL AR & (2) ABFo S ORUTRRS in veriBEE Bl BaHalRY e
Cultyre characteristics of the strain after culturing on various culture
media at 28C for two weeks are shown as follows. Color tones are
deggribephpsc@dong toahepirepeerts eglor wheels, and indicated

Physi ol ogi cal properties of the strain are as
fol |l ows.

(a) Tenperature range for growh (yeast-nalt
extract agar, cultured for two weeks): 12°Cto 37°C

(b) Optimal tenperature range for growth
(yeast extract-malt extract agar, cultured for two
weeks): 21°C to 33°C

(c) CGelatin liquefaction (glucose-peptone-
gelatin nmedium: negative

(d) M1k coagulation (skimmlk medium:
negati ve

(e) M1k peptonization (skimmlk medium:
negati ve

(f) Starch hydrolysis (lInorganic salt-
starch): positive

(g) Formation of nelanoid pignent (peptone-
yeast extract-iron agar): negative

(tyrosine agar): negative

(h) Hydrogen sul fide production (peptone-
yeast extract-iron agar): negative

(i) Nitrate reduction (0.1% potassi um
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10 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). 15 The reverse side color is light melon yellow (3ea). No
soluble pigment is observed. 2) Oati®éal agar The strain grows
moderately. On the surface, the aerial hyphae of the cultured strain are

slfdrﬁlyaﬁﬁb?%r@d?b@Sorh'éQii\'ﬂHéd R& &5t YRy spores (gray; g). The
reverse side cajon's fude 13D (4pe) 0r bl /2.c6) Na Sl

pigment is obs norganic salfs-s agar The strain grows well.

Oaxthe seiffaggar2d asiial hyeldpe aehergoofitbelesitured strain are
branched, become divided and form gray spores (gray; e). The reverse

side color is favai (gnar gtayNaf! Neasuteie rpigrment ploddltion id ess
o&sgrved. EH 82 4) Glycerol-asparagine agar The strain grows well. On
tHe2durfdc® |adt 9{3/@5@ of the cultured strain are branched, become

divided and forffy Wit PSS WEVIPCaRINE SERYERR BEPGPITIBReRHle
pink (3ca). No soluble pigment is observed. 5) Peptone-yeast extract-iron
agall| walls of the strain.

2. A nethod for culturing the production strain

The 6-deoxy 11107 conpound of the present
i nvention can be produced by inocul ating the above-
descri bed strain into a nutrient culture nmedium and
aerobically culturing the strain. As a strain for
produci ng the 6-deoxy 11107 conpound, any strain
bel ongi ng to the genus Streptonyces which is capabl e of
produci ng the 6-deoxy 11107 conpound can be used in the
present invention without limtations to the above-
descri bed strain.

Al t hough the nethod for culturing the above-
descri bed mcroorganismis, in principle, in accordance
with a method for culturing a commbn m croorganism it
is usually preferable that the nethod be conducted
under aerobic conditions as shaking flask culture, tank
culture, or the like by liquid culture. Any culture
medi um may be used for the culture, insofar as the
medi um contains a nutrient source that can be utilized
by a m croorgani sm bel onging to the genus Streptonyces.
Any of various synthetic culture nedia sem -synthetic

culture nedia and natural culture nedia can be used.
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The strain grows poorly. On the surface, no aerial hyphae of the cultured
strain are branched. The 10 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 15
branched, become divided and form88hite spores (white; a). The reverse
side color is pearl pink (3ca). No soluble pigment is observed. (3).

VhAoldBaibieht 48 Fed@ailHRiERBASH QUhditihs AtRE BraRHAs20
‘F’,‘%ﬁg‘rcgsg o %%Q%E'e'” Whigly 8d9§r‘f gf&gcgéés?qu,rc%?eﬂ fAfdedfagcy,

agar culture medi or'two weeks are shown

agrinlipyse 254N d--aRphese bid), Diwlosexadizglusage be 4ised
D-fructose + 5) Sucrose + 6) Inositol + 82 83 7) L-rhamnose - 8)
Dsinaghiyolor 9) IR &fiesEE+ ((Alhé 8PmMBDI WM esnsIasitiveAsthei dyhaigsn
mggﬁ?%%s, organi ¢ nitrogen sources such as pharmanedi a,
pept one, neat extract, soybean neal, casein, anm no
acid, yeast extract and urea, for exanple, and
i norgani ¢ nitrogen sources such as sodiumnitrate and
ammoni um sul fate, for exanple, can be used singly or in
a conbination of two or nore. |In addition, for
exanpl e, salts such as sodium chl ori de, potassium
chl oride, cal cium carbonate, magnesi um sul fate, sodi um
phosphat e, potassi um phosphate, and cobalt chloride,
heavy netal salts, and vitam ns such as vitam n B and
biotin can be added for use as required. In the case
where a culture nmediumis foamed when cul turing,
various antifoam ng agents can be appropriately added
to the culture nedium Wien the antifoam ng agent is
added, the concentration nust be adjusted so that
production of the target substance is not adversely
affected. For exanple, the concentration used is
preferably 0.05% or |ess.

The culture conditions can be appropriately
sel ected, insofar as the above-described strainis
grown well so that the above-described substance can be
produced. It is preferable that the pH of a culture

medi um be adjusted to about 5 to 9, for exanple, and

typically near neutral. It is appropriate that the
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5 "weakly positive", and the symbol "-" means "negative 11 .) (4).
Physiological properties Physiological properties of the strain are as
follows. 10 15 (a) Temperature range for growth (yeast-malt extract agar,
cultured for two weeks) : 12C to 37C (b) Optimal temperature range for
growth (yeast extract-malt extract agar, cultured for two weeks) : 21C to
33C (c) Gelatin liquefaction (glucose-peptone- gelatin medium): neaatlve

(cf)%’h‘iWé@adtﬁ&’ﬁ?ﬁ{ @kih nikemBBIL )R hBE v () WMICEE BN Y160
dé ?Eﬁ"o aBf t&’? (N sterch hM%’éogE'F' U}Oégé%'ﬂs&g i s

starch ormation of melan0| pigment pep one- yeast

eﬁb@ﬁitlfqr\/\@ﬂ&fb naggiive diyesingagar)y peaativey(nbbgrogery sidfide
production (peptone- yeast extract-iron agar): negative (i) Nitrate reduction
(J.1v%epotagsium 8 a matter of course, various culture
conditions as descri bed above can be changed according
to the species and properties of the m croorgani sm
used, external conditions, and the |like, and opti nal
conditions can be selected. The 6-deoxy 11107 conpound
of the present invention accunulated in a culture
solution can be collected by a typical separation
met hods utilizing its characteristics, for exanpl e,
sol vent extraction or resin adsorption.
3. A nethod for purifying the active substance
After termination of the culture, in order to
col |l ect the 6-deoxy 11107 conpound froma culture
sol ution, separation and purification nethods used for
isolating a mcrobial netabolite fromthe culture
solution can be generally used. For exanple, all known
met hods such as organic solvent extraction using
nmet hanol , et hanol, butanol, ethyl acetate, chloroform
or the like, various types of ion exchange
chromat ography, gel filtration chromatography using
Sephadex LH 20 or the like, active carbon, adsorption-
desorption treatnent by adsorption chromatography or
thin-1ayer chromatography using silica gel or the |ike,
and hi gh-performance |iquid chromatography using a
reverse phase columm are applicable to this nethod.

The purification nethod is not specifically limted to
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84 nitrate-containing broth): negative (j) NaCl tolerance (yeast
extract-malt extract agar, cultured for two weeks): Growing at NaCl
concentration of 4% or less 5 (5). Cell component LL-diaminopimelic acid
was detected from the cell walls of the strain. 2. A method for culturing
the production strain The 6-deoxy 18207 compound of the present 10
invention can be produced by inoculating the above- described strain into

ali&idRIchRdR MediBs &S Serobically culturing the strain. As a strain
for producing the 6-d¢ Q7.c , any. in onging to the
B ST, LSRR U o

genus Streptomyces whith is capab produ eoxy 11107
CRORBYRACRBRedIsadip the Rresent invemtia witheullimigtipas to ghe
above- described strain. Although the method for culturing the above-
desgridedt miceborgahizen B; trepeiyciplel vVacsorpanded 20anithha method
for cujturing a common microorganism, it is usually preferable that the
et d"b@%oﬁagctBHr bhd&Serobic conditions as shaking flask culture,

tank culture, okhie fike by:ligHidl Gliure, Any,SuiEs MRediHm Bayds

used for the culture, insofar as the 25 medium contains a nutrient source
thiat tan beautpizad doyvaimicksorgarismi reldnging to the genus

Streptomyces. Any of various synthetic culture media semi-synthetic

1. A mcroorgani smwhich produces the 6-deoxy
conmpound by bi oconversion

The 6-deoxy conmpound of the present invention
can be obtai ned by hydroxylation of the hydrogen atom
at the 16-position of the 6-deoxy 11107 conpound
obtained in the above-described nethod (in particular,
6- deoxy 11107B) by bi oconver si on.

As a m croorgani smused for producing the 6-
deoxy 11107 conpound, any m croorgani smcan be used
insofar as the mcroorganismis a strain capable of
hydr oxyl ati ng the hydrogen atom at the 16-position of
t he 6-deoxy 11107 conpound (in particular, 6-deoxy
11107B) to convert the conmpound into the 6-deoxy 11107D
conpound of the present invention. As representative
exanpl es of such a m croorganism strain A-1544 and
strain A-1545 separated fromthe soil by the present
inventors can be given. These strains were deposited
with International Patent O gani sm Depositary, Nationa
Institute of Advanced Industrial Science and Technol ogy
in Central 6, 1-1-1 Higashi, Tsukuba-shi, |baraki 305-
8566, Japan as FERM P-18943 and FERM P- 18944,
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culture media and natural culture media can be used. 84 85 In the culture
medium composition, as carbon sources, glucose, sucrose, fructose,
glycerol, dextrin, starch, molasses and soybean oil, for example, can be
used singly or in a combination of two or more. As nitrogen 5 sources,
organic nitrogen sources such as pr@@mamedia, peptone, meat extract,
soybean meal, casein, amino acid, yeast extract and urea, for example

ah&SR6fJdniEhitrogeA séHPéé%c_hZ&OQoQiéH%iﬂﬁfeegﬁd _aaﬁﬁ%%hf t
S‘t"Fﬂ‘Srfr%(fJ.X%Wé’l'e’ SRR “%?dgﬁﬂ%/rﬁrdgpl&’i‘ F%@Z”@“ﬁ f two or
um cnloride, p

more. In addition, for example, salts such as'sodi Ide, potassium
chlatidlerealciprs¢arbanatepMasnesite gulfaigu sedival Pbesehzle, and
potassium phosphate, and cobalt chloride, heavy metal salts, and

vilanimsauedyas vitabeintd ahd 5 biotln ¢atlbgasiied fds ukeibs- shi,
required, In the case where a culture medium is foamed when culturing,
Vv

i 9iio85ent BAbERSb RSl BG5S eliture
”WQHBEI (\.;‘Né}seg] the r%‘é'?%ﬂr\‘l*ﬁﬁzmggpt i1 28dgd (thegnceptratioy must

be adjust that 20 production of the target substance is not adversely
atfesipdctonvexamplenthputgnceniraionsised is preferably 0.05% or
less. The culture conditions can be appropriately selected, insofar as the
above-describedt stRiiR #i25 igeswA vl Hral gRXabeRTBOsHHbY

s%bstance can be )
I oconversion reaction

The 6-deoxy compound is produced by causing
t he 6-deoxy 11107 conpound (in particular, 6-deoxy
11107B) to cone in contact with cells or a cel

preparation of the above-described strain or its

(0]

mutant. Typically, the 6-deoxy conpound is produced by

addi ng the 6-deoxy 11107 conpound (in particular, 6-
deoxy 11107B) as a precursor conmpound to a culture

sol uti on obtained by inoculating the above-descri bed
strain into a nutrient source-containing culture nediu
and aerobically culturing the strain, or to a
suspensi on of washed cells of the above-descri bed
strain in an appropriate buffer solution. Wen the
conmpound i s produced in a culture solution, the 6-deox
11107 compound (in particular, 6-deoxy 11107B) may be
added to the culture solution in any tinme before the
culture or in a prescribed period of tinme 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 conpound

m

y
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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 85 86 culture temperature be maintained at typically 20 to 40'C, and
preferably 23 to 35'C. The culture period is about two to eight days, and

typically about three to five days. A88 matter of course, various culture 5
conditions as described above can be changed according to the species

aRd BRSHEiA8s BRRHhIc6GYanishP i idld, ¥xRFsaTbhdfliohS, andreidiod
k& F”é’u‘?‘%‘@?i' g%o%d'ﬂ?%’?ﬁr%%” ke éﬁbe&rﬁfg%rﬁ haeriri'diepxy él%gﬁsg 1y

Compound 0] resent invention accu ate a culture

cayn be soletteditya il sgpaiationpeeghedfidil@gindittier aer obi ¢
characteristics, for example, solvent extraction or resin adsorption. 3. A

meanst for pusifyisg shakcthvg $ulssdnaeulAfier eerpinaiorkotihet cut@rdy
in order to 15 collect the 6-deoxy 11107 compound from a culture

solLfsh SepdadBifan® bulifiéation“fethods used for isolating a
microbial metagﬂm};e from H}eecqp‘%d'? u?ﬂ'%ﬁﬁ Han e &@np{)qllytq?@q. For
n uc

example, all kno methods s as orgarniic solvent extraction using 20

metihangal egthanslobatanes athy aeethtantiklorafains oathrulike, watious
types of ion exchange chromatography, gel filtration chromatography
uSiay" Sephaddx CARAEr thel likez 86t c@&bBhCa@srpact-sm  Any of

various synthetic culture nedia, sem -synthetic culture
medi a and natural culture nedia can be used.

In the culture nedium conposition, as carbon
sources, glucose, gal actose, sucrose, naltose,
fructose, glycerin, dextrin, starch, nolasses and
soybean oil, for exanple, can be used singly or in a
conmbi nation of two or nore. As nitrogen sources,
organi ¢ nitrogen sources such as pharmanedi a, peptone,
nmeat extract, soybean neal, fish neal, gluten neal,
casein, dry yeast, am no acid, yeast extract and urea,
for exanple, and inorganic nitrogen sources such as
sodiumnitrate and ammoni um sul fate, for exanple, can
be used singly or in a conbination of two or nore. In
addition, for exanple, salts such as sodium chl ori de,
pot assi um chl ori de, cal ci um carbonate, magnesi um
sul fat e, sodi um phosphat e, potassi um phosphate, copper
sul fate, iron sulfate, nanganese chloride, and cobalt
chl oride, heavy netal salts, vitam ns such as vitamn B
and biotin, and clathrating agent such as cycl odextrins

can be added for use as required. |In the case where a
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desorption treatment by adsorption chromatography or 25 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 86 87 the
methods listed here. By using theseg9gethods singly, in a combination of
two or more in an arbitrary order, or repetitively, the 6-deoxy 11107

cEMbbih& cHR HelBNsofatb@aMBHUMAED. SEESAY, | gheth & 10PPPoducing

t -d . 0] 0 will b ibed i ani

w ﬂ?h' rﬁ%éﬁnc]é@h;eg (-}g%%x%%%or#goﬁars(ﬁ B?ﬁdc%ﬁ\e/%?o%&%%ﬁhg(%%ggxy
cempPUne ofthe RigsentiEaANtioR: canthe @hﬁ@iﬂ@ b)gbvmrowlaﬂ@a@a,
the hydrogen atom at the 16-position of the 6-deoxy 11107 compound
obtaghezbinathe tabal e alesatiséd beethod (iatpedtiatart, edepkpduco7BN

by bioconversion. 15 As a microorganism used for producing the 6- deoxy
o003 BEm LA Cns RRrBOREr i 2 (RS b LERE

microorganism fy8 SUgin ERRANE, o ickr g e uskpan irRey

the 16-position of the 6-deoxy 11107 compoun ar, 6-deoxy
150 &) tedsonvegdhacoapaund intodhe-tddeexyi bELOAD redmpound of

the present invention. As representative

grown well so that the 6-deoxy 11107 conpound (in
particul ar, 6-deoxy 11107B) can be converted to produce
t he 6-deoxy conmpound. It is preferable that the pH of
a culture nediumbe adjusted to 5 to 9, for exanple,
and typically near the neutrality. It is appropriate
that the culture tenperature be nmaintained 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 descri bed above can be adjusted according
to the species and properties of the m croorgani sm
used, external conditions, and the |like, and opti nal
conditions can be selected. The 6-deoxy conpound
accurul ated in a culture solution can be recovered by a
typi cal separation nethods utilizing its
characteristics, for exanple, solvent extraction or
resin adsorption.

3. A nethod for purifying the 6-deoxy
conmpound

After termnation of the culture, in order to

col |l ect the 6-deoxy compound froma culture sol ution,
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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 25 with International Patent Organism Depositary,
National Institute of Advanced Industrial Science and Technology in
Central 6, 1-1-1 Higashi, Tsukuba-sBi1 Ibaraki 305- 8566, Japan as FORM
P-18943 and FORM P-18944, 87 88 respectively, on July 23, 2002 and
weRPaaALfARd38 IrE&hhflbﬁé\tPétBnﬂ@F } tary {13 D?)t ing

Natignal Instit ced Indust ie h I [
C%nﬁ‘??"é BJf;)t' H{ Higas %\@d}suﬁébg}gﬁﬁé ﬁ%ara Q%S Jrg)[pﬁ;%n%gp be
thedRtaraplignas iR RASEATY BMBEES 'ﬁ@R%BPh%‘Vfﬁaﬁh@decﬁM

BP-8447, respectively, on July 30, 2003. 2. Production of the 6-deoxy
c@upbwd bg bibeobvelsioxyreidtldly 10 ameostddoky bomaoblindid ar, 6-

duced by causing the 6-deoxy 11107 compound articular, 6-deoxy
SYTH B BSnESRin DERL BOAYEN pEbal bRy dhESe

%Y%Gg%@eﬁ’gz?'” 0% it HFﬂ:ﬂtnEl’l‘?'B?‘.”yofh‘? We@%yrﬁ:&ﬂ%"qqﬂ‘d&ﬁ

produce ng the 6- eoxy 11107 compound (in particular, 6-

depdy 11HEB)asie preaursoreganpoinkioya culieres sdkiiep obéaipednd
by inoculating the above-described strain into a nutrient
sé@ee®nt&AIngt @Mupd thaelitirnf 48d aerobically culturing the strain, or

toa Next, a method for preparing the conpound of

the formula (1) other than the 6-deoxy 11107 conpound
and the 6-deoxy conmpound will be descri bed.

Vari ous conmpounds of the fornmula (1) can be
synt hesi zed 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 conpound using
a general organic synthetic procedures. Typi cal
exanpl es of the synthetic nmethod include A a nethod
for preparing an urethane derivative, B. a nethod for
preparing a thiourethane derivative, C. a nethod for
preparing an ether derivative, D. a nethod for
preparing an ester derivative, E. a nethod for
prepari ng a phosphoric ester derivative or
am dophosphoric ester derivative, F. a nethod for
preparing a sulfuric ester derivative or am dosulfuric
ester derivative, G a nethod for preparing a hal ogen
derivative, H a nmethod for preparing a sulfonic ester
derivative, |I. a nmethod for preparing an am ne

derivative and J. a method for preparing an oxo
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20 suspension of washed cells of the above-described strain in an
appropriate buffer solution. When the compound is 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 25 culture or
in a prescribed period of time after i@fiation of the culture. Although such
a strain for _preparing a culture solution or washed cells can be cultured,

oFI&G¢H &Tstraf With B PRdUPSbr orfh 8"8<¥§b S&%’cpcan be
cyipred ypically agqord) ’LgthS’v T % § 8‘t" C8Fn (?3“ fof a

microorganism, it'is usually pre era ure econ

URgRIr sl pPicgFengtionmhps éhalélﬁérf@lshgiuﬁhfec Pletaniyselltgre pye
liquid culture, or the like. Any culture medium may be used for the culture,
ingbfxttusttheengdiabpcamdinshenstright Isouyceothat ben ernpiived bysed

mjcroorganism. Any of varlouss nthetic culture m dia, semi-synthetic
D o P BEEPAY o R DF o bk bR el s Deed

M'L{rﬂéoﬂﬂ%&?%@%@f S1°Hr°cﬁ§ gtHsse  glactpsgy Syeraasy,

tose, fructose, glycerin, dextrin, starc molasses and ‘soybean oll, for

exraplec Chn deGsndnsingly ommgarﬂu&:cavhtrmgh of twolon Mareefs &
nitrogen sources, organic nitrogen sources such as pharmamedia,
pSotdne! Meeat SthcEdoybean nisal gidreinkaf ghitBhindéalt 0 this

met hod. The conpound of the formula (1) can be
prepared by using the introduction or renoval reactions
of the protective group for a hydroxyl group and the
above-descri bed preparation in a suitable conbination.
Specifically, the conmpound of the forrmula (1), wherein
R, R, R® RY R and R are substituents as listed in
t he above-descri bed category 10), can be prepared using
the preparation for an urethane derivative, a

t hi our et hane derivative, an am dosul furic ester
derivative and an am ne derivative, or the |ike; the
conpound of the formula (1), wherein R®, R, R R!Y, R®
and R?* are substituents as listed in the above-

descri bed categories 3) to 6), can be prepared using
the perparation for an ether derivative; the conpound
of the fornula (1), wherein R}, R, R® RY R and R?
are substituents as listed in the above-described
category 7), can be prepared using the preparation for
an ester derivative; the conpound of the formula (1),
wherein R, R, R RY R and R are substituents as

listed in the above-described category 12) or 13), can
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casein, dry yeast, amino acid, yeast extract and urea, for example, and
inorganic nitrogen sources such as 20 sodium nitrate and 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, magnesiBm sulfate, sodium phosphate,
potassium phosphate, copper 25 sulfate, iron sulfate, manganese

cRBrifle SRRT EShAE (cRfbricla® hBARPATAAI Rifs! GtarfinRRARRNifamin
Boapd Pigity AP CR1araing qae ?Eﬁﬁg‘éggS'r?d gfingncan be added

for use as required. Inthe case where'a culture medium is foamed

WARN GUPHBRGHGH i0gISeanidpamény aaentscanhreappiepoatedy afddedto
the culture medium. When the antifoamin% agent is added, the
chmtantlagion Imustweeadiustel’so Biat RodudRdn 5R5F tenthrfét ar e

substance is not adverﬁe,ly affected. The c\:?ilture condition;gan be

aSHRPHAtF Nete@Sd | hSbfafl abtné ABoARAKECAIGRFENARTS GtbRRCT ¥
el o Bahine - el LT eomaoKAd (5 BaHarofydPgy 411078

can be converted uce 10 the 6-deoxy compound. It is preferable

thatitheipHoofes coltuigemiedanm ve asijustee tpbdp & fariexanige, and
typically near the neutrality. It is appropriate that the culture temperature
b& whdinkiifecat §picdfy | 208td ¥@C, bR peefeRalyd4ab 3ohe. Tigg mul a

CIITe ARNE S e o eighk dayse anglypleally o 10 Ve BBYS t uent s
as listed in the above-described category 9), can be
prepared using the preparation for a hal ogen
derivative; the compound of the fornula (1), wherein R
R, R RY, R and R* are substituents as listed in
t he above-descri bed category 8), can be prepared using
an introduction and renoval reactions of a protective
group for a hydroxyl group; and an oxo derivative of
t he conpound of the formula (1) in the above-descri bed
category 1) can be prepared by using the preparation
for an oxo derivative by oxidation of a hydroxyl group.

Next, various synthetic nethods used for
preparing the conpounds of the forrmula (I) will be

descri bed.
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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 20 conditions can be
selected. The 6-deoxy compound accumulated in a culture solution can
be recovered by a typical separatio@4nethods utilizing its characteristics,
for example, solvent extraction or resin adsorption. 25 3. A method for
plifying the 6-8e8B} EHPbARd RFERPETTiSattth S BERAMEr&IGH YR ve
to collect the 6-deoxy compound from a culture solution, 90 91 separation
and purification methods used for isolating a microbial metabolite from
the culture solution can be generally employed, according tothe method
of purifying the 6-deox 107 compound (in particular, 6 Sﬂ%oxy

11107B) as described a . By using these methods singlyyi
I an_arbitrary opeker . or repetitively the

combination of two or
6-de isalated and purified: Next a method fopr>
preparing the coffpound of 10 the formula (1) other t¥5n the 6-d8oxy
11107 compourfd“#fi{ e 6-deoxy compound will be descfiléy. \arious
compounds of the formula (I) cansbe > oo

step A2 l step A3
—>  OR2™ o e}
QP P 3
= 8] OR*
\/K(\J/ 7%;1;\

(HA)

/?]\
NI
R\N

) 8}
step A4 RM?

21d
OR 0

In the formulas, R¥®, R® and RR™
i ndependently represent a hydrogen atom or a protective
group, provided that R*, R and R do not
concurrently represent a hydrogen atom R¥, R® and RY
i ndependently represent a hydrogen atom a protective
group or a group represented by the fornula RO CO,
wherein R represents a G to Cy aryl group which may
have (a) substituent(s), provided that RY, R® and RY
do not concurrently represent a hydrogen atom and R,
R and R*'¢ i ndependently represent a hydrogen atom a
protective group or a group represented by the formul a
RUYR®N-CO-, wherein R" and R¥? are the sane as defined
above, provided that R¥*, R and R do not

concurrently represent a hydrogen atom
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synthesized by converting a hydroxyl group and/or an acetoxy group on
the isolated and purified 6-deoxy 15 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 for9preparing a thiourethane derivative,
C. a method for 20 preparing an ether derivative, D. a method for

preparing an es-'EBPdélti.\%ii 1el g @elﬁb@ﬁoﬂ%r&ﬁé‘rﬁ%{é'ﬁﬁo%ﬂ%ric
e%tSHSSUK%“V%OE ﬁg"?%?r}ﬂﬁp%\?g?&)s?er dgv J'r\léc?zgo g @‘egb?.dr 1%d out

preparing a sulfuric ester derivative or‘amidosul ester derivative,
Chy petodder Reppahiagi/arlegen deriabive) Hod necthed X9 Areperng
a sulfonic ester derivative, |. a method for preparing an amine derivative
afd bea abehed deserebhaadg aprnpeuat 9asdetdfdtive dyi axida]lon of a
hydroxyl group._Introduction and removal of a protectiye %ovug) fora

hydroxyl group,\WWhild 886&hAAg bR thB AR 6 a9 o 4P and

t iliy of thecomrpund reparation, be congucted
a@ﬁgﬁw{ggpo'bml gg] the meﬁ?ﬁ%gﬂgﬁn‘aﬁﬁﬁeﬁt( ee‘i‘)l't.cwrt.wi'lé
Gpeen.ebroteetiver Grqyps is Qeganicedyrthesisy JehpkGleydurSonglnc.,
3rd Edition) or a method similar to this method. The compound of the
fafmRNA(1) Bar Be 15y pebatd b LEiRG the GhEdA DY or removal

reactions . .
Exanpl es of the protective group include 1-

et hoxyet hyl , tetrahydropyranyl, 1-nethyl-1-
met hoxyet hyl , 1-(2-chl oroet hoxy)ethyl, 1-
met hoxycycl ohexyl , 4-nmet hoxytetrahydropyranyl, 4-
nmet hoxyt et rahydr ot hi opyranyl , 4-
nmet hoxyt et r ahydr ot hi opyranyl - S, S- di oxi de,
met hoxynet hyl , met hyl t hi onet hyl , net hoxyet hoxynet hyl ,
trichl oroet hoxynet hyl, trinmethylsilylethyl,
trimethylsilylethoxynmethyl, tert-butyldi methylsilyl,
triethylsilyl, diethylisopropylsilyl, trinethylsilyl,
triisopropylsilyl, nethyl-di-tert-butylsilyl,
di phenyl net hyl silyl, benzyl, p-methoxybenzyl, p-
met hyl benzyl, p-nitrobenzyl, p-chlorobenzyl and
triphenylnmethyl. Al or part of hydroxyl groups can be
appropriately protected by these protective groups.

For exanpl e, each derivative in which a
hydroxyl group is protected by 1-ethoxyethyl,
t et rahydropyranyl, 1-nethoxycycl ohexyl, 4-
met hoxyt et rahydr opyranyl 4-net hoxyt et r ahydr ot hi opyr anyl

or 4-net hoxyt et rahydr ot hi opyranyl —-S, S-di oxi de can be
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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 3, RR 16, R 1~' R 20 and R 21 are substituents as
listed in 15 the above-described category 10), can be prepared using the
preparation for an urethane derivativgg a thiourethane derivative, an
amidosulfuric ester derivative and an amine derivative, or the like; the

cSMpbhRS iof—% QYmh[ae@}, !V\Vfgarérnqﬁ@fﬁi hllfg,[hiw' RrEIO"‘ZO and R
2%8‘{)? 8&@%8?%@% ljR0gd 1} ihe a0y ﬁdgécr%f ?a.t\?gﬂ\;'/‘?s 2 109): o
e pr ther

can pared using the perparation for an e erivative; the
CRMAYHRS B thenformuteh@), pyhesendd o R Brltad 4" RR9 antkRad d,
are substituents as listed in the above-described 25 category 7), can be
paPaee@lsingapeiptegaradsn sorc Anasterddridiativetthp-compound of
the formula (1), wherein IZS RR16,R1~'R20andR 21 are sué)stituents
al A5HENATHE LBBH BebER catBgbl) £BSE) 04K 6233 He

p'{?a‘&%%f‘éinﬂftﬁﬂipée%%rﬁﬁ?” Ued PEO%RQW,C EPief dagY 3Pl @e%% d

preparation for an amidophosphoric ester derivative; the compound of
fasmutae(havizerelnf 88i B7aBila, Ridr RéQamdl R21 areiSgahstitalents as

listed in the above-described category 11), can be prepared using the
plepRF &tesH for AC kdBursdeftep8evativedsiithe prebardgon fortd Istifaficd,
e?ﬂ%ggg ?tglrel; (t;hea(é?rgnggd Sﬂf'}eufroi”é‘“?ci d, for exanple are
used. Preferably, for exanple, pyridinium p-
t ol uenesul fonate (PPTS), p-toluenesulfonic acid and
canphorsul fonic acid are used. Although there are no
specific limtations to the solvent used for the
reaction, an inert solvent which can not easily react
with a starting material is desirable. Exanples of
such solvents include ethers such as tetrahydrofuran,
di et hyl ether, diiso-propyl ether, dioxane and
di met hoxyet hane; hal ogenat ed hydrocar bons such as
di chl or onet hane, chloroform carbon tetrachl oride and
1, 2-di chl or oet hane; hydrocarbons such as hexane,
benzene and tol uene; ketones such as acetone and net hyl
et hyl ketone; nitriles such as acetonitrile; am des
such as N, N-di net hyl formanm de, N, N-di net hyl acet ami de,
N- net hyl - 2- pyri done and hexanet hyl phosphor am de; and
sul f oxi des such as di net hyl sul foxide. Preferably, for
exanpl e, dichl oronet hane, chl orof orm and

tetrahydrofuran are used. The reaction tinme is 10

mnutes to five days, and preferably one to two days.

96



10

15

20

25

(1), wherein R3, R7, R16, R17, R20 and R21 are substituents 10 as listed
in the above-described category 9), can be prepared using the
preparation for a halogen derivative; the compound of the formula (1),
wherein R3, R7, R16, R17, R20 and R21 are substituents as listed in the
above-described category 8), can b@prepared using 15 an introduction
and removal reactions of a protective group for a hydroxyl group; and an

0O BefifRRld GNtHEERRpSIA Bf i forfilia tiirfihe Hd¥é-described
C?‘Sﬂ;‘%@’r SRnebe QB%P?%‘F%% r%rl‘%/”}eo%rgg’%jﬁ& 5‘?&%‘.”‘0@%

derivative by oxitation o roxyl group. various synt
metReds usest foyi prgpadne e appeHads ef theulosmutaoll) willde

described. 93 94 A. A method for preparing an urethane derivative step Al

OHEac OHI6-8eexyil 1O AD0 @HUDMADesEp ANDRR ‘05 to 2
equi val ents, respectively, and preferably 30 to 50
equivalents and 0.1 to 0.3 equivalent, respectively, to
6- deoxy 11107D

Exanpl es of other protective groups include

met hoxynet hyl , met hyl t hi onet hyl , net hoxyet hoxynet hyl ,
trichl oroet hoxynmethyl, trinmethylsilylethyl,
trimethylsilylethoxynmethyl, tert-butyldi methylsilyl,
triethylsilyl, trimethylsilyl, diethylisopropylsilyl,
triisopropylsilyl, tert-butyldinmethylsilyl,

di phenyl net hyl silyl, benzyl, p-methoxybenzyl, p-

met hyl benzyl, p-nitrobenzyl, p-chlorobenzyl and
triphenyl nethyl. A derivative in which the hydroxyl
group is protected by these protective groups can be
synt hesi zed by reacting a starting material with a
chloride, bromde or trifluoronethanesul fonate of the
respective protective group in the presence of a base.
As the base, a general organic base or inorganic base
is used. Exanples of the organic base include aromatic
bases such as im dazole, 4-(N, N-dinethylam no)pyridine
(which is synonynous with 4-dinmethyl am nopyridine, N, N
di met hyl am nopyri di ne and di nmet hyl am nopyri di ne used in
this specification), pyridine, 2,6-1utidine and
collidine; tertiary am nes such as N-nethyl pi peri di ne,

N-net hyl pyrrolidine, triethylamne, trinethylam ne,
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0 RT N-k O step A4 RN2 (lIA) (IVA) OR's'" OR21s o stop AS ~ OR21d O
R1sd (VA) TOR3d In the formulas, Rix, R16x and R21x independently
represent a hydrogen atom or a protective group, provided that Rix, R16x
and R21x do not 5 concurrently represent a hydrogen atom; Ray, R16y
and R21 independently represent agg/drogen atom, a protective group or
a group represented by the formula RtO-CO-, wherein Rt represents a C6

ISR QRPN AKh #AP ShaveX () efisstthEhi@! BB et Nay,
R AR Rt SR PRED R e
PSR VEHTPUR I Fedr oy daPERSeatadskibtheyfosmiise RIWERNZN-CO-,
wherein RN' and RN2 are the same as defined above, provided that Ric,
Rd6exed Rrexylrn ne; al kyl 1ithium such as nmethyl Iithium
and butyl lithium and netal al koxides such as sodi um
nmet hoxi de and sodi um et hoxi de. Exanpl es of the
i norgani ¢ base include alkali netal hydrides such as
sodi um hydri de and potassi um hydri de; al kaline earth
nmet al hydrides such as cal ci um hydride; al kali netal
hydr oxi des such as sodi um hydroxi de and pot assi um
hydr oxi de; al kali netal carbonates such as sodi um
carbonat e, potassium carbonate and cesi um car bonat e;
and al kali metal hydrogencarbonates such as sodi um
hydrogen carbonate. As exanples of the preferabl e base
used for protecting the hydroxyl group with a silyl
protective group are aromati c bases such as i m dazol e,
4-di met hyl am nopyridine and tertiary am nes such as
triethylamne. Although there are no specific
[imtations to the solvent used for the reaction, a
sol vent which can not easily react with the starting
material is desirable. Exanples of such solvents are
t he above-described inert solvents, of which preferred
exanpl es are tetrahydrofuran, dichloronethane and N, N
di mret hyl formam de. The reaction tinme is 10 mnutes to
three days, and preferably one to two days. The
reaction tenperature is —78°C to a reflux tenperature,
and preferably -10°C to 50°C. The anmounts of the

chloride, bromde or trifluoromethanesul fonate and the
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15 concurrently represent a hydrogen atom. 94 95 The step Al is a step of
preparing the compound of the formula (IA). 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 orpthe type of the protective group, is
carried out by a procedure well known in the synthetic organlc chemistry.

ER&MPISAANE Profelvd GRS iABILRESL- 40 @ndQy&fpl val ent's and
teéraé‘y{’ro 6""@’%} f&r‘i‘e@tﬁoxyt %%eéw'v&ﬁ chigraciheaneii 4 1

methoxycy ohe ropyran
medhae/telrlivesP iRy ramd, 4. rseth@xztﬁt@(ﬁwdvah@ﬁmnyl-s,
S-dioxide, 15 methoxymethyl, methylthiomethyl, methoxyethoxymethyl,
tricfpesthioxgmgthyil Qriﬁ‘reﬂlﬁgdxiWIéthﬂtDTtEDmethyIsinIethoxymethyl,
tert-butyldimeth IS|Iy trieth Vﬂlyl diethyli op pylsilyl, trimethylsi

triisopropylsilyl, rlﬂgt yY dr uIYP 6d| erdi %W&I%Jo%%/%/lcan
H% hgxyhenzykir; methylbenzy Qrtbrglpg&zty, clglﬁéot}eéggl Tﬂ'?d used

enylmethyl. All'or part of hydroxyl groups can be appropriat
prasectpd dygbesegrathetiveygiovies! For exaple, aach thevative in

which a 25 hydroxyl group is protected by 1-ethoxyethyl,
equi val ence thereof. For Exanple, a conpound in which
t he hydroxyl groups at the 3-position and the 21-
position are selectively protected can be obtai ned by
carrying out the reaction at roomtenperature using
chlorotriethylsilane, triethylamne and 4-
di met hyl am nopyri di ne in dichl oromethane, or tert-
but yl chl or odi met hyl si |l ane and i m dazole in N N
di rethyl formam de. In this procedure, for exanple, th

hydroxyl group at the 3-position can be preferentially

protected by limting the equival ence of

e

chlorotriethylsilane or tert-butyl chl orodi net hyl sil ane.

Further, after protecting two or three of the four
hydr oxyl groups by silyl groups, the remaining two or
one hydroxyl groups can be protected by the above-
descri bed et hoxyethyl groups or the |ike.

The step A2 is a step of preparing the
conmpound of the formula (I1A). This step is carried
out by converting the acetoxy group of the conpound of
the formula (1A) into the hydroxyl group by treating a
base in an inert solvent.

Exanpl es of the base are inorgani c bases
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tetrahydropyranyl, 1-methoxycyclohexyl, 4- methoxytetrahydropyranyl
4-methoxytetrahydrothiopyranyl or
4-methoxytetrahydrothiopyranyl-S,S-dioxide can be 95 96 synthesized by
treating 6-deoxy 11107D with a corresponding vinyl ether such as ethyl
vinyl ether or dihydropyran in the pigsgnce of an acid. As the acid,
general organic acids such as pyridinium p 5 toluenesulfonate (PPTS),

pliBEEHEsMEbE kel daRsHorbIHic 8ids Hedticacia Okt Jueetié de
% @ﬁ% é@%e&wﬂ UL foa%ga[PP'r?der %rgteHeF?A 'QP“!S%}#‘E R8s

suc ydrogen chI e nitric aci hloric aci and uric-acid,

fos gxpMpde aEg &P wsrHydrafa@bhalfeaerampleapytigiaiudxPdes such
toluenesulfonate (PPTS), p-toluenesulfonic acid and camphorsulfonic

aad drénjsbdmhw@ingixir@ee as® flo uspduyfily initaitormnd thetsasainum
f& ed for the reac an inert solvent which can not aS|I reac(i}lS with a

Y Pt al %@élfakﬂr@ arﬁBI%QQJ?aélfc?]sséf\? 8ndiid be@rs
S%‘%{’rtﬂﬁﬁfa@yd&f&f% r%%?{zuﬁ?ocagb}ﬁ? W@P{L‘%ﬁhﬁ CQ%

dimethoxyethane; haloge ons suc oromet ane

chipkefbim nearhbn fgtsrchdeide ant @asl, 2slichietoetansy diydracarbons
such as hexane, benzene and toluene; ketones such as acetone and

mayisll ose lkxbReNdtrRes aiéh A8 haktonltkiRX afifGeswtidhass |1t hi um

N dhmet Iforrg%rélllduemNﬁet%lmet}aylaceta Clij?ﬁ et hoxi de and

pot assiumtert-butoxide, as well as bases such as
guani dine and ammoni a. Preferable exanples of the base
are potassi um car bonate and guani di ne.

Exanpl es of the inert solvent used herein
include, in addition to the above-described inert
sol vents, alcoholic solvents such as nethanol, ethanol,
i sopropanol and tert-butanol, and water. These
solvents can be used in a mxture of two or nore.
Preferabl e exanple of the solvent is alcoholic solvent,
or a mxture of an al cohol and a hal ogen solvent. The
reaction time is 10 mnutes to five days, and
preferably 30 mnutes to one day. The reaction
tenperature is —-78°C to a reflux tenperature, and
preferably roomtenperature. The amount of the base
used for the reaction is 1 to 10 equival ents, and
preferably 2 to 5 equivalents, to the conpound of the
formula (1A).

The step A3 is a step of preparing the

conmpound of the formula (I11A). This step is carried
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N-methyl-2-pyridone and hexamethylphosphoramide; and 25 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. 96 97 The reaction
temperature is -78'C to a reflux tenmigerature, and preferably room
temperature. The amounts of vinyl ether and the acid used for the

reédétioRré i ER0DOqLNRIHEEANY 0P EPY B RluivAIEnEORRYREAY,
a?‘%BrT.fSF‘?W% 32 (t(j’ Pﬂﬁ%‘@'egtscﬂﬁ‘%roo]f E%%iﬁteequ(ﬂ\é{ql?q;at i ve or

respectively eox D. Examples of other protective grolps

incltdeo ataPxymetayb nethyithinemesndseptwxyethexyasshyl, 10
trichloroethoxymethyl, trimethylsilylethyl, trimethylsilylethoxymethyl,
terxbnylodsetiyldilpe gietronsifh tnmieenydisivi, \vidthyksopropysie/,4-

triisopropylsilyl, tert-butyldimethylsilyl, djphenylmethylsilyl, benzyl,
ohea GRSy, Y ety v MIRSboRENTE Bt BBefsy dnc
”l«E’I‘?FBVUpﬁHWé'/lA dRMvRibEIPRIeh the B&’W%éﬁ'r%(ﬁw % AIYPSE Mat e
these protectivé groups can be synthesized by reacting a starting material

withé zhlpridienbranigeeamtiflugrbmesharesufonatemidhp|28sespective
protective group in the presence of a base. As the base, a general
oRRHEC basd beotdhi@baye- descri bed organi ¢ bases and

i norgani c bases. Preferably, for exanpl e,
di i sopropyl et hyl am ne, 4-di net hyl am nopyri di ne,
triethylamne, pyridine, 2,6-1utidine and sodi um
hydri de are used. Although there are no specific
[imtations to the solvent used for the reaction, a
sol vent that does not easily react with the starting
material is desirable. Exanples of such solvents are
t he above-described inert solvents, of which, for
exanpl e, tetrahydrofuran, dichloronethane and N, N-
di met hyl f ormam de are preferably used. The anounts of
the chl orof ormate derivative and the base used for the
reaction are 1 to 10 equivalents and 1 to 20
equi val ents, respectively, and preferably 1 to 5
equivalents and 1 to 10 equival ents, respectively, to
t he conpound of the formula (I11A). The reaction tine
is 10 mnutes to 30 hours, and preferably one to four
hours. The reaction tenperature is -78°C to a refl ux
tenperature, and preferably -10°C to 50°C.

Wth regard to the hydroxyl conpound of the
formula (1A), in which one to three of ORA ORA ORA
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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 25 dimethylaminopyridine and
dimethylaminopyridine used in this specification), pyridine, 2,6-lutidine
and collidine; tertiary amines such a8 N-methylpiperidine,
N-methylpyjrolidine, triethylamine, trimethylamine, 97 98

dxHbr&BY et el cRli N SEAGRM Y AmfheS N éthy Inh GPhBlE oxY!
ity Rt :
3930%@ SAAmey ?8%‘%){‘88 thajene; Sﬁj&ﬁﬁﬁﬁ% %”@68 yslt he

ylamine an clohexylamine; alkyl lithium such as'me
lithiugp Samnd bigyklthiungzand/mets) alkaxidesgpahas seiPBund with a
methoxide and sodium ethoxide. Examples of the inorganic base include
alahk enetachyalritlls@uehasrgbeivdehyaréde srd pdtaagitiny alydnds;

alkaline earth metal hydrides such as calcium hydride; alkali metal 1
PSRBT Qoo ESHaS ot DSLAUK! 1 34 OURR. bkahe

t C i te, SSl on
P e e 630 afoahe

hydriegentcagionaie. Ay éxaxpleseidhe paeferaide bagedistussad iof t he
protecting the hydroxyl group with a silyl protective group are aromatic

basgwaudad IMibagale, kedrestigiahffopytidne ahd eaYahe SmMass,
Such a5 figivianine, Althoush (here a0e ng SRESITe, ITIRINSEIE: on
The step A4 is a step of preparing the
conmpound of the formula (IVA). This step is carried
out by treating the carbonate in the conpound of the
formula (I11A) with an anmine (RYR¥H) that can forma
desi red conpound of the fornmula (1) in an inert solvent
in the presence of a base, or with the am ne al one.
Exanpl es of the am ne used herein include
nmet hyl am ne, ethyl am ne, propylam ne, butyl am ne,
octyl am ne, decyl am ne, cycl opropyl am ne,
cycl opentyl am ne, cycl ohexyl am ne, di et hyl am ne,
di et hyl am ne, ethyl net hyl am ne, ethyl enedi am ne, 1, 3-
pr opanedi am ne, 1, 4-butanedi am ne, N, N-
di et hyl et hyl enedi am ne, N, N-di met hyl -1, 3-
propanedi am ne, N, N-di net hyl -1, 4- but anedi am ne, N, N-
di et hyl et hyl enedi am ne, N, N-di et hyl -1, 3- propanedi am ne,
N, N-di et hyl -1, 4- but anedi ami ne, N, N, N -
trimethyl et hyl enediamine, N,N,N -trinmethyl-1, 3-
propanedi ami ne, N, N, N -trimethyl-1, 4-butanedi am ne, N

et hyl -N , N -di net hyl et hyl enedi am ne, N-ethyl-N ,N -
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20 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 25 three days, and pref@i@®ly one to two days. The reaction
temperature is -78'C to a reflux temperature, and preferably -100C to

58hEETRY Ia'rﬁou?ﬁ@bf’%”%Hio"?‘iﬁb,”Brfonwdgtd?ﬂiﬂd};rom’e’[ﬁﬁr{&hmﬁhate
and e, pp gl? @i”‘%‘?n“ﬁ%d foq te ,{,eagt}?ne?ﬁ%tgt@%g%q{\é@ﬁg 3pd 05

to 30 equiva en S, respectively, and prefera equivalents and 0.5

toN2Queuivalengs, higspectively dpgneaean hE) 7N, WTRe hyarethy | -
group(s) of 6-deoxy 11107D can be selectively protected by selecting the
rehgénbusenddr proteeting\hb-idiceday lgrdvip(s) and the equivalence

e L BRRE oot el e o gpus e
Sﬁlgﬂ%ﬂ%& Eﬁgéﬁgm%rﬁ?nre achf arﬁg%%%;ﬁg,nﬁrr}gp@}idine in
dishtasipmettarien oy texf-Nputylichierdgimethylsitang anchiynidazele amiNal,
15 dimethylformamide. In this procedure, for example, the hydroxyl
gfuUl atdhedt hoditidh B&ne Bl préfefeMidpaprAé &t B linhtiRG ey | -
eﬂHWF@HFﬁéqhylethylenedianine, N- benzyl - N, N - di nmet hyl -

1, 3- propanedi am ne, norpholine, thionorpholine,

t hi onor phol i ne- S- oxi de, thi onorpholine-S, S-di oxi de,

pyrrolidine, piperidine, piperazine, honopiperazine, 4-

hydr oxypi peri di ne, 4-nethoxypi peridi ne, 1-

met hyl pi perazi ne, 1-ethyl pi perazine, 1-

propyl pi perazi ne, 1-butyl pi perazine, 1-

i sopropyl pi perazi ne, 1-cycl obutyl pi perazine, 1-

cycl opentyl pi perazi ne, 1-cycl ohexyl pi perazi ne, 1-

cycl ohept yl pi perazi ne, 1-cycl ooctyl pi perazi ne, 1-

(cycl opropyl net hyl ) pi perazi ne, 1-benzyl pi perazi ne, 1-

met hyl honopi per azi ne, 1-ethyl honopi perazine, 1-(2-

am noet hyl )pyrrolidine, 1-(2-(N

met hyl am no) et hyl ) pyrrolidi ne, 1-(3-

am nopropyl ) pyrrolidine, 1-(3-(N

nmet hyl am no) propyl ) pyrrolidine, 1-(2-

am noet hyl ) pi peridine, 1-(2-(N

met hyl am no) et hyl ) pi peri di ne, 1-(3-

am nopropyl ) pi peridine, 1-(3-(N

met hyl am no) pr opyl ) pi peri di ne, 4-(2-
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chlorotriethylsilane or tert-butylchlorodimethylsilane. Further, after

protecting two or three of the four 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 forrhQka (11A). This step is carried 25 out

by convertlng the acet I%Y group of the compound of the formula (1A) into
a

tf@‘i‘%‘?@i Yrodp b hdatiRg-a Hak€in an inert solvent. Examples of the
g%%?ﬁ;(\n fﬁ %g?ﬁcﬁﬁ 5 [% 2400, inclyding alkalj metal hydrides such as
sium

dium ydride; alkaline earth metal hydrides
segh A% pREHM Nirgrigeicrkalemesal hydroxides such as lithium

hydroxide, sodium hydroxide and potassium 5 hydroxide; alkali metal
camohytezrguth) & Kthidm nezrbbedte nsodidm( é’arbﬁh@t@&ir’fd/b()taésium

carbonate; . alkali metal hydrogen carbonates ch as so h dro
CEFECRAIGD <P LD ik ices- e AT BRIy SRR S ne.

sl By MU G A R e
agnpotassiumecapbpaiseandipnanidinemxhyipdes abthe-inert solvent
used herein include, in addition to the above-described inert 15 solvents,
akBhbld HoIPEtsduRR asimetHaot, &thdhdTet hyl am no) pi peri di ne,
1- met hyl am no- 4- pr opyl pi peridine, 1-butyl-4-(N
met hyl am no) pi peridine, 1-(N N
di met hyl am no) pi peridine, 1-(N N
di et hyl am no) pi peri di ne, 4-(pyrrolidin-21-yl)piperidine,
4- (pi peridin-1-yl)piperidine, 3-am noquinuclidine, 3-
(N- net hyl am no) qui nucl i di ne, aniline, N nethylaniline,
N, N- di et hyl - p- phenyl enedi am ne, N, N-di et hyl - m
phenyl enedi am ne, N, N, N -tri methyl - p- phenyl enedi am ne,
N, N, N -trimethyl -m phenyl enedi am ne, 1-naphthyl am ne,
2-napht hyl am ne, benzyl am ne, N nethyl benzyl am ne,
phenet hyl am ne, N nethyl phenet hyl am ne, 2-picol yl am ne,
3-picolyl am ne, 4-picolylamne, N nethyl-2-
pi col yl am ne, N nethyl-3-picolylam ne, N nethyl-4-
pi col yl am ne, 2,5-di azabicycl o[ 2. 2. 1] heptane, 2-nethyl -
2, 5-di azabi cycl o[ 2. 2. 1] hept ane, 3, 8-
di azabi cycl o[ 3. 2. 1] oct ane and 1, 4-
di azabi cycl o[ 4. 3. 0] nonane.
Exanpl es of the base are the above-descri bed
organi ¢ bases and inorgani c bases, of which, for

exanpl e, diisopropyl et hyl am ne, di nethyl am nopyri di ne,
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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 20 reaction
time is 10 minutes to five days, and preferably 30 minutes to one day.
The reaction temperature is -78'C to0breflux temperature, and preferably
room temperature. The amount of the base used for the reaction is | to 10

e§livalR¥, aMdS pRYESIVE to B Ruivaid it NS RBEoRRIHUN of the

f A). | f i d of g
B A AR S W
gepcofithe comaauadi dnetfermula ¢4 vt a gBlesofpgnatene

derivative or carbonyldiimidazole in the presence of a base. Examples of
theeatdbioformatte irivatiNe inkiele 4l6eastraiiers@shloyofoaaate, whehyl

hlorof te, 4- chl henyl chlorofor 4-b henyl
chlorae oo oglomal thomoenl 1y sues,
inclydedhe above-deseribpd 0EIig E’f‘?ﬁ)%ié‘”? nBP{IaNF DBRES of

Preferably, for example, 10 diisopropylethylamine,

4givinethyldromopyedipee trietbyleaninelr pyriding, 2,dilgtidioe andtsedium
hydride are used. Although there are no specific limitations to the solvent
uSeW fdNthe dba@iony kf or mami de are preferably used. The

amounts of the am ne and the base used for the reaction
are 1 to 10 equivalents and 2 to 20 equival ents,
respectively, and preferably 1.5 to 5 equivalents and 2
to 10 equival ents, respectively, to the conpound of the
formula (111A). The reaction tine is 10 mnutes to 30
hours, and preferably one to two hours. The reaction
tenperature is —-78°C to a reflux tenperature, and
preferably -10°C to 50°C.

The conpound of the formula (1VA) can al so be
prepared by treating the conpound of the formula (11A)
with an isocyanate in an inert solvent in the presence
of a base and/or cuprous chloride. Although there are
no limtations to the isocyanate, ethyl isocyanate,
nmet hyl isocyanate, or phenyl isocyanate can be
illustrated by an exanple. Exanples of the base are
t he above-descri bed organi c bases and i norgani c bases,
of which, for exanple, diisopropylethylam ne,

di met hyl am nopyri di ne, triethylam ne, pyridine, 2,6-
| utidine and sodi um hydri de are preferably used.

Al t hough there are no specific limtations to the
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solvent that does not easily react with the starting 15 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 bageaised for the 20 reaction are | to 10
equivalents and | to 20 equivalents, respectively, and Ereferably lto5

cg@lARAts A58Htd 2 chlRaleiRs re8PectelPy QRE MHFuNEASIINEOL
st eqlifvalertts, rest |
easid yuﬁ%%%g? rﬁi’f‘?rtl?”[ W@es‘tszfrq " tﬁ%foe?%%“[ss a(!i‘gf?ﬁ;?&et{f"%y

one ours. The reaction emperature IS - oare

tepperpiws, and slRfAradl vdhe 40 SPE.(\Wih sparid-tade hydexyl ner t
compound of the formula (1A), in which one to three of OR 3A, OR 6A, OR

16Al10antc2 adld ®RR2CA,ark ot pretepled, in ttied srdpyAl; efeihydroxyl
group can be converted into a carbonate group by the step A3.
SALERLANLPB5 RIS oo BV, BEPARAE A oformate
I alye B epulalents Sprespanding Bihe RUmberof Sxere
groups to be tonverted into carbonate groups, the hydroxyl groups other

thasiabg dwydrexyli gealf atrtherepesitien pbtheacenpound &) can be
converted into carbonate groups, as in the case of the hydroxyl group at
tHROZLpYa#iBA! $0 aNE ste A449 aestEp \bRbesPaFing BB PESHpBEhY of fied

foFgrrnéJ#aepgé})yT@sts(t)epZE Ceacmle%al ents and 3 to 10 equival ents,
respectively, to the conpound of the formula (I1I11A).

In the case where cuprous chloride is used, the anount
thereof is 1 to 10 equivalents, and preferably 2 to 6
equi valents. The reaction time is 10 mnutes to 30
hours, and preferably one to two hours. The reaction
tenperature is —-78°C to a reflux tenperature, and
preferably -10°C to 50°C.

Further, the conpound 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 carbanoyl oxy group in the step A4.

The step A5 is a step of preparing the
conmpound of the formula (VA). This step is carried out
by subjecting the urethane derivative of the formula
(I'VA) to deprotection treatnent in an inert solvent in

t he manner as descri bed below. The reaction for
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out by treating the carbonate in the compound of the formula (Il1A) with
an amine (RNIRN2H) that can form a desired compound of the formula (I)
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, octylamirigdecylamine, cyclopropylamine,
cyclopentylamine, cyclohexylamine, dimethylamine, 20 diethallamine,

cHERhEHGRItIAG, SthIdHcBlRRhkY € 9 pAsRarRldiAMmEy dr oxy|
o imif ere N ety 3.
p%rp%n ”GWHE%H edém(?é ’ é%&{ﬁi%}?@”ﬂ'ﬂ% ’\'f\’%\_ﬁg'%?thé’h!e

t
diamine, -dimethyl-[;4-bu amine,
digtiatettylenedgnang, NiN-diethylilcdpwpansgdiaamingt Aod wel | known
N,N-diethyl-1,4-butanediamine, N,N,N'- trimethylethylenediamine,
Ni, N, N lniémeshyi-h 8t popaingaiingine NRIN S -tymethyl-1,4-butanediamine,
N- ethyl-N',N'-dimethylethylenediamine, N-ethyl-N',N' 102 103 i
dimethyl-1.3-proPEndRRAE N LY NP AP KRB R L ARk RERERhare

N triethy ediamj Ntriethyl-1,3- nediamine,
R B B e e e R oy kg e
metmdeipgtemedjantiser Biy-diespylrMnylethyl-li@tprorgogdinatiey| , 4-
N,N-diethyl-N'-methyl-1,4- butanediamine,
NetdimertBiN-pRedyiemhyietdiamie,

N R

nmet hoxyt et rahydr ot hi opyranyl —S, S- di oxi de can be easily
carried out by acid-treatnent in an inert solvent. As
the acid, the above-described organic acids and
inorganic acids, and the |like are used. Preferable
exanpl es i nclude pyridinium p-tol uenesul fonate, p-

t ol uenesul fonic acid and canphorsul foni c aci d.

Al t hough there are no specific limtations to the

sol vent used for the reaction, a solvent which does not
easily react with the precursor is desirable. For
exanpl e, al cohols solvents such as nethanol, ethanol,

i sopropanol and tert-butanol are preferable. These can
be used in a mxture with the above-described inert

sol vents. The anmpunt of acid used for the reaction is
0.5 to 5 equivalents, and preferably 1 to 3

equi valents, to the compound of the forrmula (IVA). The
reaction tinme is 10 mnutes to ten days, and preferably
one to four days. The reaction tenperature is —78°Cto
a reflux tenperature, and preferably -10°C to 50°C.

Further, in the case where the hydroxyl group
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10 1,3-propanediamine, morpholine, thiomorpholine,
thiomorpholine-S-oxide, thiomorpholine-S,S-dioxide, pyrrolidine,
piperidine, piperazine, homopiperazine, 4- hydroxypiperidine,
4-methoxypiperidine, I- methylpiperazine, I-ethylpiperazine, 1 15
propylpiperazine, 1-butylpiperazine 1Bg$sopropylpiperazine,
1-cyclobutylpiperazine, | cyclopentylpiperazine, 1-cyclohexylpiperazine, I-
c;'/c'?orl?éﬁ%%ﬁ)%ﬁ’gzihéé, PicheboBl/Pisétaiffe, @ oup, for exanpl e,

ipehazifd, LIcYBlooBiASerezR,
o I S bmor e e LIt

agniraeiyiryeiliging, dr(2y(N- roethiranmppiathyl)pyrrolidine, 1-(3
aminopropyl)pyrrolidine, 1-(3-(N- methylamino)propyl)pyrrolidine, 1-(2 25
aininoesiogympetiding y1-(2-4iN- sty Anino)agiyhplpeiridide, Qr(3-

amingpropyl)piperidine, 1-(3-(N- methylaminq)propyl)piperidine, 4-(2 103
1A PRGOS bH e, 405 (oA NSRBI BRONEE . (3
a?{@lﬂ%_?%\@?'@ EP*PBPe«ﬁ%f Ne MatgylaminQIpieRYAMasphaing. yor i ne
1-(2-aminoethyl)-4 5 methylpiperazine;
14aiamninoprapyi)cd-metkylptperdziner i ne ani on,

1-(3-(N-methylamino)propyl)-4-methylpiperazine, I-
afn@id-abHethyRimaitinen 1-hieenyigmindiydr ogen fl uori de,
pot assi um fl uori de and hydrogen fl uoride-pyridine are
used, for exanple. As the acid, the above-described
organi c acids and inorganic acids, and the |like are
used. Preferable exanples include acetic acid, formc
acid, trifluoroacetic acid, pyridiniump-
t ol uenesul f onat e and canphorsul fonic acid. Al though
there are no specific limtations to the sol vent used
for the reaction, a solvent which does not easily react
with the starting material is desirable. Exanples
t hereof are the above-described inert solvents, of
whi ch, for exanple, tetrahydrofuran, diethyl ether and
wat er are preferably used. The anounts of fluorine
anion and the acid used for the reaction are 1 to 5
equi valents and 0.5 to 5 equival ents, respectively, and
preferably 1 to 4 equivalents and 0.5 to 3 equival ents,
respectively, to the conpound of the fornula (1VA).
The reaction time is 10 m nutes to 30 hours, and
preferably one to two hours. The reaction tenperature
is —=78°C to a reflux tenperature, and preferably -10°C
to 50°C.
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methylpiperidine, I-ethyl-4-(N-methylamino)piperidine,
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-aminapp$nuclidine, 3-
(N-methylamino)quinuclidine, aniline, N-methylaniline, 15

N,N-dimethyl-p~ éfﬂ/ig?'le@l'lzﬂﬁln\éal\l' Nllﬁm@ﬁw‘wspi{&ﬂllé?fe‘aﬁa?rﬁhb”g
NPN% ét}mfet:}z STYENS %rrﬂlnl?ed forhtth first step with

enylenediamine, 1-nap mlne
2y@phgudamess @ﬁ@éﬁ('ﬁ@\*ﬂ@ré‘ﬂﬁ@ﬁiby|§§”éh€§&¥nfbeﬂhﬂ?f@ﬁthlf'ﬁé"'W‘,f th
N-methylphenethylamine, 2-picolylamine, 20 3-picolylamine,
Agdicdlylamfed) Nimdthel-Dysicoyimige ONpaethlyl- Bhﬂccﬂylanﬁrhéi on and
N- meth icolylamine, 2,5-diazapicyclo[2. E IIhegﬁlne 2- eth
2'506ia &b|8§ Sibi2. 2 &tAnBE3 BEHREEbYSEY S J]&Ft M‘%

d'&‘é?‘?\%ﬁ?‘f)%3r1?ji"%”§ : FPRmPles gt Wﬁ}g@s&e@rﬁiﬁ? |a\?8"e -described

organic bases and inorganic bases, of which, for example,

diisopropylethylamiagdilimeshylaminepyisine, d04sH) % ¢tig¢taglamine,
pyridine, 2,6-lutidine and sodium hydride are preferably used. Although
thepdliafé BBt §atifd lirhhatidhedioaky lsot/ePtDsad férBie3radeEbhi #n or

sqlyent which does not y ct with.5 the startl material is
d%;raﬁ)?é éxaqﬂpleg%'?(i k CF% usi ng vari L(]:]S conlm nati on of

protection and deprotection nethods, can al so be used
for in other nodification nmethods as described bel ow.
B. A net hod for preparing a thiourethane

derivative

s
N1pN2 N1
RVRN2.NCS R\N/U\O
or

N2
i g
N1
R N7 G 216
OR e
RNZ O
e SN0 OR%
OR‘IGC

step Bl

(1B)

step AS

In the formula, R* R® and R represents
the same as defined above; R®, R! and RC
i ndependently represents a hydrogen atom a protective

group or a group represented by the formul a RY!RYN CS-,

109



10

15

20

25

solvents are the above-described inert solvents of 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 | to 10 equivalents and 2 to 20 equivalents, respectively,
and preferably 1.5 to 5 equivalents &m0 2 to 10 equivalents, respectively,
to the compoynd of the formula (llIA). The reaction time is 10 minutes to

3@“1%@('5% préfctably oh8Rb&%6Hotrd MehesSRBS Ftdmsstathave,
578 19l cpmperaine, a0g pfergBy 1Y C iR R0L THE

compou e formula (IVA) can also be prepared by treating

cerappereaf the feyauye) avshandpecyateritaningrigfdivent in the
presence 20 of a base and/or cuprous chloride. Although there are no
limhatgrendentlisodyapass @ity isodyredaegenetiyd Bocpanaegooup

phenyl isocyanate can be illustrated by,an.example. Examples of the
DAEPARS L S0V b BeriSel Rt R e B inor IRt DB
whieh, f lisQpr. thylamine, di inopyridine,
tr%ﬁyﬁa%iﬁé?%%inqle,ﬁzgﬁ-gﬁ%ir% a?ﬂ%g%gnmé)%%@e are preferably
used. AlthouglTthere wee nBBpesifig lisnittioos te yir heslPbngolvet

used for the reaction, a solvent which does not easily react with the
s@eimpmatertd i besifabiauExafpfs suthi stlvéris iap@the ocyanat e
a%?w%d?ﬁﬁg¥%}igﬁnyl chl oride instead of the isocyanate.
This step is carried out by treating the conpound of
the formula (I1A) with an isothiocyanate or a
t hi ocarbanmoyl chloride in an inert solvent in the
presence of a base or bis(tributyltin) oxide. Although
there are no limtations to the isothiocyanate used
herei n, ethyl isothiocyanate, nethyl isothiocyanate,
phenyl isothiocyanate, benzyl isothiocyanate, allyl
i sot hi ocyanate, 2-(N, N-di net hyl am no) et hyl
i sot hi ocyanate, 2-(N, N-di et hyl am no) et hyl
i sot hi ocyanate, 3-(N, N-di net hyl am no) propyl
i sot hi ocyanate, 3-(N, N-di et hyl am no) propyl
i sot hi ocyanate, 2-(norpholin-4-yl)ethyl isothiocyanate,
2-(piperidin-1-yl)ethyl isothiocyanate and 2-
(pyrrolidin-1-yl)ethyl isothiocyanate can be
illustrated by exanples. Although there are no
limtations to the thiocarbanoyl chloride used herein,
N, N- di et hyl t hi ocar banmoyl chl ori de, N-phenyl-N-
nmet hyl t hi ocar banmoyl chloride, (norpholin-4-yl)thio

car banoyl chloride, (4-nethylpiperazin-1-yl)thio
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solvents, of which, for example, tetrahydrofuran, 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 | to
20 equivalents, respectively, and preferably 5 to 20 equivalents and 3 to
10 equivalents, 10 respectively, to th@ compound of the formula (IlIA). In
the case where cuprous chloride is used, the amount thereofis | to 10

eGAVARARY lantirefdr 8y 3N 6 EdiRidAEOTRE rP&dRA thnd 1971d t hi 0

minyt r prefer o] rs..Jh ign. 15
DN GRS AR R G AR e R
S@Lampriasr.ghe creReand Witheadiydraiyd geoltie sierwiiel ooe girve
of OR 3X or 16X and OR 2 1x have not been protected in the step Al, can
b&asageredlinto ar2poetvaiasdviraf aphurality df arettsast@ctures,

by converting the hydroxyl group into. a carbonate group in the step A3,
2 HRAPESRIE A AR BEnath GloUB b ABGRHB) kP Broup in

”}eﬁt?Pl@ﬂ-éﬁ‘ﬁer_%?p P @ SIEP O3 PEERAIINANGLRRYMBBUNG A the
formula (VA). This step’is carried out by subjecting the urethane
denativeeofdne fgrnafler@biytodentotectpn Higagmenhisran weet no
solvent in the manner as described below. The reaction for 106 107

depetedting the Préctigdgrdup sMBeIB¥@Fl used for the

reaction, a solvent which does not easily react with
the starting material is desirable. Exanples of the
sol vent are the above-described inert solvents, of
whi ch, for exanple, tetrahydrofuran, dichloromnethane,
N, N- di met hyl f ormam de and tol uene are preferably used.
The amounts of base or bis(tributyltin) oxide and the
i sot hi ocyanate or thiocarbanoyl chloride used for the
reaction are 1 to 5 equivalents and 1 to 10
equi val ents, respectively, and preferably 1 to 3
equivalents and 2 to 5 equivalents, respectively, to
t he conpound of the formula (I11A). The reaction tine
is 10 mnutes to 72 hours, and preferably 1 to 24
hours. The reaction tenperature is -78°C to a refl ux
tenperature, and preferably -10°C to 70°C.

Further, by converting the hydroxyl group in
t he conpound of the formula (I11A), in which one or two
of OR¥, OR'®* and OR’™ have not been protected, into a
t hi ocar banoyl oxy group in the step Bl, the conpound of
the formula (1B) having a plurality of thiocarbanoyl

groups can be synthesized as well.
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group, which varies depending on the type of the 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- meth@xytetrahydrothiopyranyl or 4 10
methoxytetrahydrothiopyranyl-S,S-dioxide can be easily carried out by

acid-treatment PHRS SRS ¥nt. BY HRMRYE NBeldiRvRIRIRAbEY e
O di - acids, ) N |
RS Bl DR BRI, BN R IF M SEEIARS o

anchcamPEoraninifersidaiitheugh there argmeusrecifia Impitatiansye the
solvent used for the reaction, a solvent which does not easily react with
treymicbesior éddesirable. For example, alcohols solvents such as
methanol, ethanol, 20 isopropanol and tert-butanol are preferable. These
ek be used irf HRKORS WA @ L5BA6 RAcABE AT SHRENATHES
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
25 reaction time is 10 minutes to ten days, anlblooreferably one to four
days. The reaction temperature is -78C to ar temperature, and
preferably -10C*&50C. Fur@laer,gn the cas the hydroxyl group 107

6-deoxy11107D

step C3

OR39

In the formula, R®, R and R*® independently
represent a hydrogen atomor a protective group,
provi ded that R*®, R and R*'® do not concurrently
represent a hydrogen atom and at |east one of R®, R!®®
and R'® represents a hydrogen atom R¥, R and R
i ndependently represent a protective group or a C to
Cx; al kyl group which may have a substituent; R9, R®9
and R?'9 i ndependently represent a hydrogen atom an
al kyl group or a carbamoyl group; and R represents an
acetyl group or a carbanoyl group.

The step ClL is a step of synthesizing a
conmpound of the formula (1C). This step is carried out

in a sane manner as in the reaction procedure
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108 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 fluoring anion, tetrabutylammonium
fluoride, hydrogen fluoride, potassium fluoride and hydro en

fI&&*ideEBWPd] &30 16 <h8, ﬁ)tr"e(?(aﬁilplé’ A§ i a&H N The
:g?qag?s%r*bet%é’ 3%’1#? 88'td§ 8803 Lh I
use

referable ex es inclu cet Cld ormic aC|d uoroacetlc
agigwByrginium p- toluenesulfonate and camphorsulfonic aC|d Although
15 there are no specific limitations to the solvent used for the reaction, a
solvent which ddesatorabiselteact byitle trdostarting) martdrizilis deditabits

Examples thereof are the above-described inert solvents, of which, for
eXQhpRY ?ét%ﬂwd?&u?ad%‘i%t%b’ithgf QHB 2604EF BANBI G abR Gégbe‘d

TE‘?é‘g“M‘t%Pf {u@ring. Ana %W%%‘QMSS@JOHB}%& t"ﬁbﬁfe't%

equivalents and 0.5 to 5 equivalents, respectively, and prefe | to 4

edeigalentcancg.satop? egaiyatemtsyhspeglively daghe congapnddifiige
formula (IVA). 25 The reaction time is 10 minutes to 30 hours, and
ptederiadt SAER B h@u@;orrﬁ@u@dcﬂdh e seraine ief-781eto a reflux

tesrrlu%%rfaltL{rSe%[[lqspr%fera}?eysj position and 21-position is a
hydroxyl group, and the other is a protected hydroxyl
group can be synt hesi zed.

The step C2 is a step of synthesizing a
conmpound of the formula (I11C. This step is carried
out by al kylating the unprotected hydroxyl group(s) in
t he conpound of the fornula (1C)

Al kyl ation can be carried out by treating the
conpound with an al kyl ating agent of the formula R~X in
the presence of a base. R"represents a C to Cyp al kyl
group which may have a substituent and includes, for
exanpl e, methyl group, ethyl group and benzyl group. X
represents a | eaving group. Exanples of the |eaving
group include a chloro group, bronmo group, iodo group
and trifluoromethanesul fonyl group. Exanples of the
base are the above-described organi c bases and
i norgani ¢ bases, of which preferable exanples are
sodi um hydride, lithiumbis(trimethylsilyl)am de,
['ithiumdiisopropylamde, lithiumdicyclohexylam de,

pot assi um car bonate, cesium carbonate and 1, 8-bi s(N, N-
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to 500C. 108 109 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 detivative. In addition, a method for
selective modification of the hydroxyl group at the 3-%osition or

Zﬁldé%FtBW, eahm)t@@aptdgﬁ{gewousﬁédrhmahoﬁ P!’L_Q_p%_t%cfi‘&w and
d%%ré’éer‘“ft'i"@ fg?moﬂaé ?}%Q'Sﬁéﬁ Hseedscﬁ?(z'é‘n‘%thﬁrs@&’d figatipy methods
a elow. B. od

s described met or preparing a thiourethane derivative

OHeACRNIINZNGBIR eniN vhiGer adtNZ itk edsiu RN28R OR 8h
~t~p 81 (1B) ~'tep A5 ORJJ OR3"
the starting material is desirable. Exanples thereof
are the above-described inert solvents, of which, for
exanpl e, diethyl ether, tetrahydrofuran,
di met hoxyet hane and tol uene are preferably used. The
anounts al kyl ati ng agent and the base used for the
reaction are 3 to 20 equivalents and 5 to 30
equi val ents, respectively, and preferably 3 to 5
equi valents and 5 to 10 equival ents, respectively, to
t he conpound of the fornmula (1C). The reaction tine is
10 minutes to 48 hours, and preferably 1 to 24 hours.
The reaction tenperature is —=78°C to a refl ux
tenperature, and preferably -10°C to 70°C.

The step C3 is a step of synthesizing the
conmpound of the formula (I111C). 1In this step, by
carrying out the step A2, step A3, step A4 and step A5
as required, a conpound nodified by both a carbanoyl
group and an al kyl group can be obtained. Further, by
carrying out only the step A5, a conpound subjected
only to al kyl ation 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 AbL.

step C2 step A5

OR3x

114



10

15

20

In the formula, R 3., R 16. and R 21. represents 15 the same as defined
above; R 3,, R 16, and R 21, independently represents a hydrogen atom,
a protective group or a group represented by the formula BN1BN2 N-CS-,
109 110 wherein RN' and RN2 represents the same as defined above,
provided that Ric, R16, and R2' do matconcurrently represent a hydrogen
atom; and R 3d, R16d and R2" indepen entllyilgepresent 2 hydrogen

atom, or a groupN5trBErdsehiBd By theormita RRDENZN-CH-ewhBRisame

R[a\ls' zzqgsfy E;[\}Ilgdgg[)%?g,ts g}?ds%w as fine&labov ({)hﬁzstep Blis a

step esizing thé compound’of the formula ( y using an
isoHHep@n@En 1Ay thignaskampykchigiine skeast ohtherisegyaapigs 10
This step is carried out by treating the compound of the formula (II1A) with
aglispipiocyanate or a thiocarbamoyl chloride in an inert solvent in the

presence of a base or bis(tribytyltin) oxide. Although there are n
imitations to thAISRNGE)aRABseleTS Natein Bth FREGRRY B t he

”\“eé'i’ﬂﬂﬁo&hiff’}"?fﬁtii_g’i'\ﬁﬂ 'ciﬁort‘”!im%cyﬁ?yéﬁtsa&ﬁf‘zi\ﬁ/'rié% lagyappie, Al

isothiocyanate, 2-( methylamino)e iocyanate,
21ibish wdiethyliagnia Jeyindt isdthieayabete 13- @N, Nedimsghganijir@)prony! t he

20 isothiocyanate, 3-(N,N-diethylamino)propyl isothiocyanate,
2GATERENGIh- 0y ety | fsethTbtvar(dté Ab-(bfherid-styeetiyd f ol | oned
BBQ“?%@“E?%Snig_in t he sane manner as descri bed above.

Further, in this case, a derivative in which
a thiocarbanmoyl group is introduced into the hydroxyl
group at the 7-position, and an alkyl group is
i ntroduced into one or two of the hydroxyl groups at
the 3-position and 21-position can be obtai ned by
subj ecting the conmpound of the formula (I111C) to the
step Bl foll owed by the step AbL.

Further, by using an unsaturated al kyl ating
agent, aral kyl ati ng agent or heteroaral kyl ati ng agent
that can produce the desired conpound of the formula
(I') instead of the above-described al kyl ati ng agent, a

correspondi ng ether derivative can be produced.

D. A nethod for preparing an ester derivative

step D1

OR3e
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(pyrrolidin-1-yl)ethyl isothiocyanate can be illustrated by examples.
Although there are no 25 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 110 111 1&rbamoyl chloride and

(4-methylhomopiperazin-1-yl)thio carbgmoyl ghloride can be illustrated by
examples. Exarn'iblb %f {1 Al dre ﬂ_h%m abB\g/e R dorganlc bases

a'i‘(f\m GIEAYE RASESy "P’ £l ftorgxﬁg‘é’% ﬂ“s%"é?ﬁ (‘ithX'@'B? ctive

ylamlnop r|d|n riethylamine, pyr ne and sodium

hyrisiepareppreterably u&e&it Affroughithesg arerpls sReaifis limitations to

the solvent used for the reaction, a solvent which does not easily react
withrnouhesnartivig neaeaseigtdesirbigldy egampié0o1 thandolaent &asthe

above-descrihed inert solye of which, for example, tetrah drofuran
R r oo N?JN%\%eH%iqurﬁmas%a b g
i‘%ﬁ?ﬁglt'% ideand DerkAir ogen at om

uggd. Fhenamoynipof ‘g’e‘H
isothiocyanate or t ocarbam yl chlor use rthe reaction are’ 1 to 5

equivalegtsoapd Ldprlds equivalenys, ragpéasivelyl, anfdederabhéteidn R°°
equivalents and 2 to 5 equivalents, respectively, to the compound of the
forRRIE ARt The reEicroRie Z00B110amfAutk t622 Abkids, agEoup

pﬁ%?@ﬁwliogave a substituent, an unsaturated G to Cxp
al kyl group which may have a substituent, a G to Cy
aryl group which may have a substituent, a 5-nenbered
to 14-nenbered heteroaryl group which may have a
substituent, a G to Gy aral kyl group which may have a
substituent or a 5-nenbered to 14-nenbered
het er oar al kyl group which may have a substituent,
provi ded that R", R'%" and R?!" do not concurrently
represent a hydrogen atom

The step DL is a step of converting the
hydr oxyl group, which have not been protected, into an
ester group using the conmpound of the formula (I1C)
synthesized in the step Cl as a starting material .

The esterification reaction is carried out by
usi ng an acid anhydride and a base in conbination, an
acid halide and a base in conbination, carboxylic acid
and a condensi ng agent in conbination or Mtsunobu
reaction, for exanple. As the acid anhydride, various
carboxylic anhydrides are used. Exanples include a

m xed anhydri des conprising, for exanple, acetic acid,
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hours. The reaction temperature is -78C to a reflux temperature, and
preferably -10C to 70C. Further, by converting the hydroxyl group in the
compound of the formula (llA), in which one or two 25 of OR 3., OR 16.
and OR2x have not been protected, into a thiocarbamoyloxy group in the
step BI, the compound of the formula?IB) having a plurality of
thiocarbamoyl groups can be synthesized as well. 111 112

SBbORIRIHY, BF rémolikigthé prétettive YRIUPI(E)oraRk hyBfoxpNZ0i ¢
goUPLS) i tgg/ jfﬁéﬁ-\?'c%l th%?ﬁﬁ%‘&?l‘% é]';‘?“%{a%r‘@tﬁ té‘ea(ﬁ\ﬁyﬁ'ﬁi @g) $fdn

be “synthesi A method tor preparing a er derivative 6-deoxy

139780 € R Gl ORAhyERR d8 ORIV atQIR2E9 Arftiyd b @B Sor QRAG
the formula, R 3., R 16. and R 21. independently represent a hydrogen
arnhyd aipletectie grdup, aproyitieddtat RrPRAIG. andrRdr tdeot
¢ Tﬁg??gwanhydride, benzoi ¢ anhydride and the like are
preferable. As the acid halide, for exanple, various
acid chlorides and acid brom des are used, of which a
preferred exanpl es are acetyl chloride, propionyl
chl oride, benzoyl chloride, and benzoyl brom de.
Exanpl es of the base are the above-descri bed organic
bases and inorgani c bases, of which, preferred exanples
are, imdazole, 4-dimnmethylam nopyridine, pyridine and
sodi um hydri de. As the carboxylic acid, various
carboxylic acids are used, of which, for exanple,
acetic acid and propionic acid are preferable. As the
condensi ng agent, dicycl ohexyl carbodii m de,
trifluoroacetic anhydride, carbonyldiimdazole, N N
di i sopropyl carbodii m de and 1-ethyl - 3-(3-
di met hyl am nopropyl ) carbodii m de are preferable, for
exanple. In the Mtsunobu reaction, the hydroxyl group
can be substituted by various carboxylic acids in the
presence of triphenyl phosphi ne and di et hyl
azodi car boxyl ate or diisopropyl azodi carboxyl ate.
Al t hough there are no specific limtations to the
sol vent used for each reaction, a solvent which does
not easily react with the starting material is

desirable. Exanples thereof are the above-described

inert solvents, of which, for exanple, dichloronethane,
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represent a hydrogen atom, and at least one of R 3., R 16. 10 and R 21.
represents a hydrogen atom; R 3f , R 16f and R 21f independently
represent a protective group or a C, to C22 alkyl group which may have a
substituent; R 3g, R 16g and R 21g independently represent a hydrogen
atom, an alkyl group or a carbamoyllggoup; and R ~g represents an 15
acetyl group or a carbamoyl group. The step Cl is a step of synthesizing a

c6MPBLAG BF ReRAmURE (1INYAIOSIAR Caifedbli & 8'¥fhe mEMRer
a%%h'g‘?}{_se?ﬁ?o? Réo%?éju*‘pfhéﬁégﬁ?’i GRITEFRPNGII [ e §igP Al Of the

metho e number o rotected hydroxyl groups Is one or two,
hewayeh Altesiativelye by comainpyarigHa neteods sefarprotecting a
hydroxyl group corresponding to the step Al of the method A with various
meehdu sl | depratedting e pratduwy hiydroxgi groapcorikepondiignsl Ng
the step AS, a compound in which_one of the substituents at the i
3%4Rlon! 2 STBoAAbN L o WhSdhoR)Ir8E bl Plne (el RAFT i ON,

pratected ydigxyh Pvar:@nhbe@ %h%si%%ﬂ-éweegspﬁa s steppf

synthesizing a compound of the formula (IIC). This step is carried out by
alkylating diné anprotected hydeanyl gedunis)sinalidth® aasnaund of the

formula (IC). Alkylation can be carried out by treating the

equi val ents in conbination, and 1 to 20 equival ents and
1 to 20 equivalents in conbination, respectively, and
preferably 1 to 5 equivalents and 2 to 10 equival ents
in conbination, 1 to 5 equivalents and 2 to 10
equi val ents in conbination, and 1 to 5 equival ents and
1 to 5 equivalents in conbination, respectively, to the
conmpound of the formula (1 C). Further, the reaction
can be accelerated by addition of 0.2 to 2 equivalents
of 4-di met hyl am nopyridine as required. The reaction
time is 10 mnutes to 30 hours, and preferably one to
two hours. The reaction tenperature is —78°C to a
reflux tenperature, and preferably —-10°C to 50°C.

Subsequently, by renoving the protective
group for the hydroxyl group of the thus-synthesized
ester derivative by the sanme reaction procedure as
described for the step A5, a compound of the formula
(D) can be produced.

In addition, by carrying out the sane
esterification reaction as in the step Dl using 6-deoxy
11107D as a starting material, one to three hydroxyl

groups can al so be esterified.
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compound with an alkylating agent of the formula Rm-X in the presence
of a base. Rm represents a Ci to C22 alkyl group which may have a
substituent and includes, for 20 example, methyl group, ethyl group and
benzyl group. X represents a leaving group. Examples of the leaving
group include a chloro group, broma ggoup, iodo group and
trifluoromethanesulfonyl group. Examples of the base are the
above-described organic bases and 25 inorganic bases, of which
preferable examples are sodium hydride, lithium bis(trimethylsilyl)amide,
lithium diisopropylamid&*lithium dicyclohexylamide, potassium carponate,
cesium carbonate andj1,8-bis(fN1113:24%4 dimethylamino)naphty
AlthoPfgh there are b _8pecific timitations to the §81Vent used fonth

desirable. Examples thexeof 5 are the above-described inert solvengs, of
which, for example, diethyl ether, tetrahydrofuran, dimethoxyethane and
toluene are preferably used. The amounts alkylating agent and the base

used for the  repglign arg 3,t0.20 cquigalergsand 2 {030-10 eguivaleS e

respectively, and preferably 3 to 5" equivalents and 5 to 10 equivalents,

respedifeindo Hisosmnpaued £fthe fafmularte). Bimelra=idtion time is 10
minutes to 48 hours, and preferably 1 to 24 hours. The reaction
tdrSEBRIIEeNIT3C EeRTEMRGOL @ hydrogen atomor a group

represented by the fornmula R°CO-, wherein R° represents
t he sane 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
t he conpound of the formula (11A) to the step DL in the
same manner as described above, and then subjecting the
product to the step AS5.
E. A nmethod for preparing a phosphate ester

derivative or am dophosphate ester derivative

step D1 step A5

—

OR3x

In the formula, R*, R® and R™ are the same
as defined above; and R, R, R'® and R independently
represent a hydrogen atom a group represented by the
formul a (R®0 PO, (RYR¥“N),PO, or (RYR“N)(R®0 PO,

wherein RY, R? and R® are the sane neani ngs as defined
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15 temperature, and preferably -10C to 70C. The step C3 is a step of

synthesizing the compound of the formula (111C). In this step, by carrying
out the step A2, step A3, step A4 and step AS as required, a compound

modified by both a carbamoyl 20 group and an alkyl group can be

obtained. Further, by carrying out drdpthe step AS, a compound
subjected only to alkylation can be obtained. The step C3 can be carried
o@lb@yﬁpplying the reaction conditions of the step A2, step A3, step A4

i e formulas b PHEE Ao e s ThE Cane o BN St Tt

RBYdFoky - (6L gnefR2 He indansedently represam ahydiogenaasom or

an alkyl group. 5 Also, an ether derivative represented by the formula

(IRE"Rint whighnaé elytedxyl gitcuppdtalefopositieatiealkgrated can be

btained jecting th d of the f la (I1A) to the step C2
?(ﬂ\am apl%g%wgﬂlrég eset é:Pmpoun of the formula (llA) to the step

The phosphoric-esterification is carried out
usi ng phosphoryl halide and a base, for exanple. As
t he phosphoryl halide, various types can be used
herei n, and exanpl es thereof include a
di al koxyphosphoryl chloride, a di phenyl oxyphosphoryl
chl oride, an al koxy(N, N-di substituted am no)phosphoryl
chloride, an allyloxy(N, N-di substituted
am no) phosphoryl chloride, an al koxy(Nsubstituted
am no) phosphoryl chloride and allyl oxy(N substituted
am no) phosphoryl chloride. Exanples of the base are
t he above-descri bed organi c bases and i norgani c bases,
of which preferred exanpl es are pyridine, 4-
di met hyl am nopyri di ne, triethylam ne,
et hyl di i sopropyl am ne, sodi um hydride, n-butyl |ithium
pot assi um car bonate and sodi um carbonate. Al though
there are no specific limtations to the sol vent used
for each reaction, a solvent which does not easily
react with the starting material is desirable.
Exanpl es thereof are the above-described inert
sol vents, of which, for exanple, dichloronethane,
chl orof orm tetrahydrofuran and N, N-di net hyl f or mam de
are preferably used. The reaction tinme is 10 m nutes

to 72 hours, and preferably 1 to 24 hours. The anmpbunts
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by the step AS in the same manner as described above. 10 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 15 subjecting the compbRbd of the formula (IlIC) to the step
Bl followed by the step AS. Further, by using an unsaturated alkylating

a§éntt BRURNSERQ5&i5 JraldiEiRaPaIRyIbtiRg BReRt WseEahYrobiliSe the
desi d of f j f the ghove- ibed
aﬁ%gq ?%’Hpgf% prine f{)’“{g%?&ézr%ﬁt%adﬁﬂdt 5 Elboo"ﬁ’o‘]'es’c'” €

ing agent, a ‘corréspondi rivafive can be produced. D. A

meiied, HIr dherarinkapestanderiyativhe Be &f@RahI 3151116 Ig the
formulas, Rae, R16e and R21e independently represent a hydrogen atom
oeq protetivd gyremgl, providedAhaoRay AR e6¢ andResikeds neel y, to

RO R AT o ROt Mo PR 3, BASHARERDO
o R G e B e B e e
alyegrerabl y —10°C to 50°C.

Subsequently, by renoving the protective
group for the hydroxyl group in the thus-synthesized
phosphoric ester derivative by a simlar reaction
procedure as in the step A5, a conpound of the formula
(I'E) can be prepared.

In addition, by carrying out the sane
phosphoric-esterification as in the step ELl using 6-
deoxy 11107D as a starting naterial, one to four of the
hydr oxyl groups can al so be phosphoric-esterifi ed.

F. A nethod for preparing a sulfuric ester

derivative or am dosul furic ester derivative

step F1 step AS

OR3* OR3

In the formula, R* R® and R are the same
as defined above; and R¥, R7, R® and R*Y independently
represent a hydrogen atomor a group represented by the
formul a RYR®N-SQ- or R¥O SO,-, wherein RY, R? and R*

i ndependently represent the sanme group as defined
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which may have a substituent, an unsaturated C2 to C22 10 alkyl group
which may have a substituent, a C6 to C14 aryl group which may have a
substituent, a 5-membered to 14-membered heteroaryl group which may
have a substituent, a C~ to C22 aralkyl group which may have a
substituent or a 5-membered to 14-frEgnbered 15 heteroaralkyl group
which may have a substituent, provided that R 3h, R16h and R21h do not
c@fWF‘ently represent a hydrogen atom. The step Dl is a step of

converting the .H)(%h%)&yg rqup, Wé‘l Qfﬂeg?c\)ér%]r:ﬁg)?lz?b ﬁ% (ftieﬂ m{(ﬁ%n 20

ester group using the ¢o pound of esize

stepdrlas/a starbing Nisrtetiale The estritigatien rerCtivrisGREIEM QUL)bYas
using an acid anhydride and a base in combination, an acid halide and a
base fracdrbigatiah ecdrbbxylictaxic @b famd £ cesde@ising agent in

combination or Mitsunobu reaction, for e e. As the acid anhydride,
various carboxﬂ?@ aﬁHﬁjﬂrﬁés Casi&ld é‘xﬁﬁ{dl&nlncﬁm%aé thigdgout

aﬂ@(q{g ri'%“fﬁ il g’éarHHl? é‘cgté%éc'gr 1R d 1/ Riopionig agidk,

butyric acid, va r|c aci enzoic acid; a symmetrical anhydrlde a

cyalicfanhydritialsude, as/alud:czums anpdrde sglutiasic ey dridEoa agipgss
anhydride. Acetic anhydride, propionic anhydride, 5 butyric anhydride,
bém£dit dBhpdfRx ad tHOmE afehppsfetiblands the\aélt Hange| fout ed

e@ﬂ?PEh%?Pou%lorude As the base, the above-descri bed
or gani ¢ bases and inorganic bases, and the |i ke can be
used. For exanple, pyridine, 4-dinethylam nopyridine,
triethylam ne, ethyldiisopropylam ne, sodium hydri de,
n-butyl lithium potassium carbonate and sodi um
carbonate are preferable. Although there are no
specific limtations to the solvent used for each
reaction, a solvent which does not easily react with
the precursor is desirable. The above-described inert
solvents can be used. Preferably, for exanpl e,
di chl oronet hane, chloroform tetrahydrofuran and N, N-
di met hyl f ormam de are used. The anounts of the
sul furic halide and the base used for the reaction are
1 to 10 equivalents and 2 to 20 equival ents,
respectively and preferably 1 to 5 equivalents and 2 to
10 equival ents, respectively, to the conpound of the
formula (I11A). The reaction tinme is 10 mnutes to 72
hours, and preferably 1 to 24 hours. The reaction
tenperature is -78°C to a reflux tenperature, and

preferably —-10°C to 50°C.
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acid chlorides and acid bromides are used, of which a preferred
examples are acetyl chloride, propionyl chloride, benzoyl chloride, and
benzoyl bromide. 10 Examples of the base are the above-described
organic bases and inorganic bases, of which, preferred examples are,
imidazole, 4-dimethylaminopyridinelpgridine and sodium hydride. As the
carboxylic acid, various carboxylic acids are used, of which, for example,

15 acetic acid atPSRPUSTIE hid 4% JrefpabIBIAL Rse RIPBARLINYE

agent, dicyclohexylc limide, trifluoroacetic anhydrid -
o e AR S i e CHE vt g 2
dimgthulanineyoey!)errppdidmideeansyprefasablienfar 20 examapleotn the
Mitsunobu reaction, the hydroxyl group can be substituted by various
canboRrglic asids in thee pedmcAf tapleanyishosphirfe afedieatiytul a
azodicarboxylate or diisopropyl azodicarboxylate. Although there are no
specific a nt used for each reaction, a solvent
(e RS SRS Zdent used for each reaction, a sol

which does nof gasjlyfiegctWith ghe startin terigl is (flesirahle.
Examples thereoa are %rlwe aboVe-d%icr%reﬁrﬁEt solvents, Os# wmchﬁor
example; dichiyometharatlilanl s chiorotesmsargbtemahydiafgrag: aleoxy
preferable. The amounts of the acid anhydride and the base in
cdrhbMaRoasthe &di@hhiide anaties babe iPROMBINARIH afd tHehe
C%rygg%l)l(cy?maraggggeggrngpgslggbe sul furic-esterified.

G A net hod for preparing a hal ogen derivative

step G1 step AS

OR3x

In the formulas, R¥*, R and R*™ are the sane
as defined above; and R*, R and R independently
represent a hydroxyl group or a hal ogen atom

The step GL is a step of converting a
hydroxyl group into hal ogen using the conpound of the
formula (1A) as a starting material.

Thi s hal ogenati on reaction can be carried out
by treating diethylam nosul fur trifluoride (DAST) or
tri phenyl phosphine with carbon tetrabrom de, brom ne,
phosphorus tribrom de, iodine or carbon tetrachloride
in the presence of a base, for exanple. As the base,
comon organi ¢ bases and inorgani c bases, for exanpl e,

di i sopropyl et hyl am ne, di net hyl am nopyri di ne,
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5 agent in combination, which are used for the reaction, are | to 10
equivalents and 3 to 20 equivalents in combination, | to 10 equivalents
and 3 to 20 equivalents in combination, and | to 20 equivalents and | to
20 equivalents in combination, respectively, and 10 preferably | to 5
equivalents and 2 to 10 equivalentsl fdcombination, | to 5 equivalents and
2 to 10 equivalents in combination, and | to 5 equivalents and | to 5

e§liv ey ﬁ\rﬂd?ﬁoinaﬁéh,qhgﬁect%e@f, lté‘méjic'a%[ﬁﬁﬁdsd?%é' Brmula
eSS SIRE Ao b e A0

imethylaminop quired. The'reaction
timierts d8tMiswiEes © IhBoYis, aad refesaPly onethetwaheysohhe a
reaction temperature is -78'C to a reflux temperature, and preferably
-0 @ en 60081 Shbdoqsemyt b asinbyingahe radettivd gopp éartheor

hydroxyl group of the thus-synthesized ester derivative by the same
AR BR B aRI Fe asTUBSHILRY foP e GEp e AP BN BFthe

fogmuta dIREAMBR BraftiFer: Nt REGHEPR 9% CRTRRY Qut the spame

esterification reaction as in the step DI using 6-deoxy 11107D as a
stesting malterial, dneaitsr thiee hpdroxgbgrouns casi algo be esterified. 118

1%j?ethylam'nosulfur trifluoride is preferable. The
anount of diethylam nosul fur trifluoride (DAST) used
for the reaction is 1 to 5 equivalents, and preferably
1 to 3 equivalents, to the conpound of the fornula
(IA). The reaction tinme is 10 mnutes to 10 hours.
The reaction tenperature is —=78°C to room t enper at ure.
Subsequently, by renoving the protective
group for the hydroxyl group(s) in the thus-synthesized
hal ogen derivative by the step A5, a conpound of the
formula (1 G can be synthesi zed.

H. A nethod for preparing a sulfonic ester

derivative

step H1 step A5

In the formulas, R¥* R and R are the sane
as defined above; and R, R, R'® and R independently
represent a hydrogen atomor a group represented by the

formul a R®S0O,-, wherein R® represents the same as
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OH 0 In the formula, Rix, R16. and R2' are the same as defined above;
and R3h', R7h', R16h" and R21h' independently represent a hydrogen
atom or a group represented by the formula R"CO-, wherein R
represents 5 the same group as defined above. Further, a derivative
represented by the formula (ID") in ¥@&6ch the hydroxyl group at the 7-
position is esterified can be obtained by subjecting the compound of the
fARIIBF)ABANE step DI in the 10 same manner as described above,

and then subjegiio Lecpraguct L0 the.sigp A3. & b Melpd [idyeparing

a phosphate ester derivative or amidophoSphate ester derivative
DhgroAly ORRbUY ARZME AR3KoRBX 5. GIRR i thevionkle, Rix.A)
R16. and R2' are the same 15 as defined above; and R3i, R7', R161 and
Ras' iadependemly repteen@b.hydrogen atom, a group represented by
the formula (RN30) 2PQ-, (RNIRNZN) 2PO- or (RN1RNZN) (RN30) PO-,
wherein RN, Rﬂiearﬁfh@éd:%b%n@ﬂ]egﬂi@%réé §&hiRY 1

treating sul fonyl chlorides such as p-tol uenesul fonyl
chl oride, nethanesul fonyl chloride and benzenesul f onyl
chloride, for exanple, in the presence of a base. As
t he base, general organic bases and inorganic bases,
for exanpl e, diisopropylethylam ne,
di met hyl am nopyri di ne, triethylam ne, pyridine, 2,6-
| utidine and sodi um hydri de can be used. Although
there are no specific limtations to the sol vent used
for the reaction, a solvent which does not easily react
with the starting material is desirable. Exanples
i ncl ude tetrahydrofuran, dichloronethane and N, N
di met hyl f ormam de. The anounts of the sul fonyl
chloride and the base used for the reaction are 1 to 5
equi valents and 2 to 10 equival ents, respectively, and
preferably 1 to 3 equivalents and 2 to 6 equival ents,
respectively, to the conpound of the fornula (I1A).
The reaction tinme is 10 mnutes to 30 hours. The
reaction tenperature is —78°C to a reflux tenperature.
Subsequently, by renoving the protective
group for the hydroxyl group in the thus-synthesized
sul fonate derivative by the step A5, a derivative
represented by the fornmula (IH), in which the hydroxyl

group at the 7-position is sulfonylated, can be
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120 above. The step El is a step for converting the hydroxy group of the
compound of formula (I1A) as starting material into phosphoric ester or 5
amidophosphoric ester. The phosphoric-esterification is carried out using
phosphoryl halide and a base, for example. As the phosphoryl halide,
various types can be used herein, a2@ examples thereof include a 10
dialkoxyphosphoryl chloride, a diphenyloxyphosphoryl chloride, an
aRBRY(NBRLASGbstituted amino)phosphoryl chloride, an
allyToxy(N,N-disubsti inQ)ph r éc loride, an
aIkoxy(N-substlittﬁe%%tgﬁﬁ]o@ﬁghos h((?rgyfl)t::ﬁ% id%%{nd?h% sane

aly Ty sabitess 15 amine)phosphe! eliprige sExRBRIPS Df 109D as
base are the above-described organic bases and inorganic bases, of
waicht grefdrngl sedrapleslare pyedine, Bodimethykaheinbyghiding, gr oups
triethylamine, ethyldiisopropylamine, sodium hydride, n-butyl lithium, 20
p8%gvsi%ln§ eatlf)%né@ grﬁ)&% éihﬁdcarbonate. Although there are no
Specilc Imatonsia He ! edder FaCRreatlion adaNpHen
does not easily react with the starting material Is desirable. Examples
thereof are the above-described inert 25 solvents, of which, for example,
dichloromethane, chlorofggm, tetrahydrofuran and R7m
N,N-dimethylformamide referably used. The reaction time is 1
minUteéRmx . step I1 step A5

In the formulas, R¥*, R and R*™ are the sane
as defined above; and RR™ R'™ R!®™ and R™ i ndependentl|y
represent a hydroxyl group or a group of the formula
RYRYN-, wherein RY and R¥ represent the sane as
defi ned above.

The step I1 is a step of converting a
hydroxyl group directly into amne, or a step of
converting a hydroxyl group into a good | eaving group,
then converting the |l eaving group into azide, and
subsequent|ly converting the azide into am ne by
reduction, using the conpound of the fornula (I1A) as a
starting material.

In the case where the hydroxyl group is
converted into an azide, 1) diphenyl phosphoryl azide
(DPPA), diethyl azodicarboxyl ate and
tri phenyl phosphi ne, 2) DPPA and 1, 8-

di azabi cycl o[ 5. 4. 0] undeca- 7-ene (DBU), 3) hydrogen
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to 72 hours, and preferably 1 to 24 hours. The amounts 120 121 of the
phosphorus halide and the base used for the reaction are 1to 10
equivalents and 2 to 20 equivalents, respectively, and preferably 1 to 5
equivalents and 2 to 10 equivalents, respectively, to 5 the compound of
the formula (I1A). The reaction temperature is -78C to a reflux
temperature, and preferably -10C to 50C. Subsequently, by removing the

pRrbdfre GHSITMOr 1R AFIGRYIAROUD AN thefiflistdyrnifiedivd Phosphi ne,

phos i ester. derjvatiye b imil ion pro as in the step
A et S 2 A SR T MO S
caYipaopt PreospREnehesPwyickRsdelifinadign ds innhe RtepFeddna & of
15 deoxy 11107D as a starting material, one to four of the hydroxyl
gupssaIncaso be presghofickesxidied] E. A Msthbbidobpiepariha
sulfuric esf;er derivative or amjdosulfuric ester derivative OH OR211J

& _W)Q\VWB‘,’\/?E)@%T SePFESePHE ORISR 1Ra%eS. and
forinela. iRy RLG H R2edre teSame an y, for exanpl e,

di i sopropyl et hyl am ne, di net hyl am nopyri di ne,
triethylamne, pyridine, 2,6-1utidine and sodi um
hydri de are used. Further, the hydroxyl group can be
al so converted into azide by treating with sodi um azi de
in the presence of the palladiumcatal yst. Exanples of
t he pal | adi um cat al yst i nclude Pd(PPh3)4. Al though
there are no specific limtations to the sol vent used
for the reaction, a solvent which does not easily react
with the starting material is desirable. Exanples
i ncl ude tetrahydrofuran, dichloronethane, N, N
di met hyl f or mam de, toluene and benzene. The reaction
time is 10 mnutes to 30 hours. The reaction
tenperature is —-78°C to a reflux tenperature.

The reduction of azide into am ne can be
carried out by using triphenyl phosphine or |ithium
al um num hydri de, for exanple. In addition, the
reduction to am ne can also be carried out using a
catal yst such as palladium carbon or a Lindlar catalyst
under hydrogen atnosphere. Although there are no
specific limtations to the solvent used for the
reaction, a solvent which does not easily react with

the starting material is desirable. Exanples include
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20 as defined above; and R3j, R7', R16j and R21 independently represent
a hydrogen atom or a group represented by the formula RNIRN2N-SO2_
or RN40O-S02-, wherein RN', RN2 and RNe independently represent the
same group as defined 121 122 above. 5 The step Fl is a step for
converting the hydroxyl group of theaZ®mpound of the formula (11A) as a
starting material into sulfuric ester. The sulfuric-esterification is carried out

udifh BIMAE Rhlti@And @ l%é}yd)r BEhRE. ﬁ@‘i‘h@ti‘m%.-halia_@,evarious
N e R 8 A B ot gt

bstituted su ase, the above-descri

10 engretia bapes pad iT@ganiobasese fnd;the dkp spadgr esed. For
example, pyridine, 4-dimethylaminopyridine, triethylamine,
ethyldiisopropylEminby sbdidy hygirielep reaatybithionyestaesiunnt o a
carbo aLe and sodium carbonate are preferable. Althglé?h there are no

|

1998EcHERHIiBIoHE RIMASSITEA (Mo 1Br Badh Tehefiol il et
Whisddoasenpesell FRAGUD de PRAURLIACESIAOIE ThPep

above-described inert solvents can be used. Preterably, for example,

dicblaremeihaasi, shlorofoRxatgsiady duffuraneanmbbdldN I28avi ng gr oup
dimethylformamide are used. The amounts of the sulfuric halide and the
base Lse® fck thElr@a&ic@r &P, bromo group, iodo group,

met hanesul fonyl group and p-tol uenesul fonyl group.
Subsequently, by treating this conmpound in
whi ch the hydroxyl group is converted into a | eaving
group with amne in an inert solvent in the presence of
a base, a conpound in which the hydroxyl group is
converted into an am no group or an am no group having
a substituent can be synthesized.
Exanpl es of the am ne used include
nmet hyl am ne, ethyl am ne, dinethylam ne and
di et hylam ne. As the base, the above-described organic
bases and inorgani c bases, and the |like can be used.
Preferably, for exanple, diisopropylethylam ne,
di met hyl am nopyri di ne, triethylam ne, pyridine, 2,6-
| utidine and sodi um hydride are used. Although there
are no specific limtations to the solvent used for the
reaction, a solvent which does not easily react with
the starting material is desirable. The above-
descri bed inert solvents can be used. Preferably, for
exanpl e, tetrahydrofuran, dichloronethane and N, N-

di met hyl f ormam de are used. The reaction time is 10
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1 to 10 equivalents and 2 to 20 equivalents, respectively and preferably 1
to 5 equivalents and 2 to 10 equivalents, respectively, to the compound of
the 25 formula (11A). 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 preferably -10C toZBDC. 122 123 Subsequently, by
removing the protective group for the hydroxyl group in the

tHUsYfrBSedifeP QuItaHE Bsteh MbrihRIShR Rl sifir toadtoh Riner
23 tTg%%SDPiAb% %.%@f@%f‘é?%%tﬁesfol g3 gF 9?'%*’?&%““65'2“-

In"addition, by carryin e similar sulfuric esterificafion as in the step

Ft usipe Sdemey, 14hQA7Brastaptaping matedak engdodour of the
hydroxyl groups can also be sulfuric-esterified. 10 C. A method for

preparing a haldyés elgtieatveyR3RYIG)dnaNeé fgniles, R/l RE6] ed R2'

are the same as defined above; and R3k, R16k and R21k independently
S Phy 3%y IO 57 o T35 bk Pend Bl SHELTG8h &

NP R S 9 AR SOG4
the step A5, a conpound of the formula (11) can be
prepared. In addition, by carrying out the sane
am nation procedure as in the step |1 using 6-deoxy
11107D as a starting material, one or two hydroxyl
groups can al so be am nat ed.

Further, by al kylating, acylating,
car banoyl ati ng or sulfonylating the am no group
respectively in the conpound of the formula (I1) using
a nmethod well known in the synthetic organic chemstry
or the above-described nethod, the conpound of the
formula (1) can be prepared.

J. A net hod for preparing a keto conpound

(oxi dation of a hydroxyl group)

6-deoxy 11107D (1)

In the formula, any one of R¥? and R¥?
represents a hydroxyl group, and the other represents a

hydrogen atom or R¥2 and R¥2 together in conbination
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This halogenation reaction can be carried out by treating
diethylaminosulfur trifluoride (DAST) or triphenylphosphine with carbon
tetrabromide, bromine, 20 phosphorus tribromide, iodine or carbon
tetrachloride in the presence of a base, for example. As the base,
common organic bases and inorgarii@®ases, for example,
diisoprop)i{_!ethylamine, dimethylaminopyridine, 123 1%1”£riethylamine,
pYidiRe! ,S-IGﬁ’tﬂiHQ'&n@téHHigrﬂ Mrfde Ean b8 tdeR AltRE R HPRAS dre

{26 i 1 ; ARG PRRRE!
o R T bl o 1

inchsledetrahydrafurpar sishlorgmripane aadihhdl-emshyliasmasidat & a
particular, fluorination reaction using diethylaminosulfur trifluoride is
plrfeiabie mhat amoumt oRdithalachiresifurttafies iy (DASTPOBEdMa0i on

for the reaction is 1 to 5 equivalents, and preferably 1 tg 3 equivalents, to
(18 e 8 BENORRAIR () WPk ot HHE 150 il Feb N
hpgér r GT%EeagHo%W%?%ge is -78C to room temperature.

g th

Subsequently, by removi protective 15 group for the hydroxyl

group(s) in the This-syrdpesized hadogeregevatygrinhidei stepdam oxo-
compound of the formula (IG) can be synthesized. H. A method for
pPARAY s lRMiceser etbriativée fornula (11J) by oxidation

of the hydroxyl group of 6-deoxy 11107D as a starting
mat eri al .

The oxi di zing agent used in this step is, for
exanpl e, manganese di oxi de, pyridi nium chl orochromat e,
pyridi ni um di chromate, Dess-Martin reagent or reagents
used in Swern oxidation. Although there are no
specific limtations to the solvent used for the
reaction, a solvent which does not easily react with
the starting material is desirable. Exanples include
t et rahydrof uran, dichl oromet hane, chl orof orm and
toluene. The reaction tenperature is —-78°C to a reflux
tenperature. The reaction time is 10 mnutes to 78
hours. Above all, a reaction using Dess-Martin
reagent, nmanganese di oxi de or reagents under Swern
oxidation is preferable, for exanple. A reaction using
Dess-Martin reagent is particularly preferable. As the
solvent in the oxidation using Dess-Martin reagent,
di chl oronet hane and chl oroform are particularly
preferable. The anount of the oxidizing agent used

herein is 1 to 20 equivalents, and preferably 1 to 5
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OH 20 OR71 step A5 OR21l OR3X VYV~~~~~ 0~~OR3L1 step Ht In the
formulas, Rix, R16. and R2' are the same as defined above; and R31,
R71, R161 and R211 independently represent a hydrogen atom or a
group represented by the formula RNSSO2-, wherein RNs represents the
same as 124 125 defined above. THes$tep HI is a step of sulfonylation of a
hydroxyl group using the compound of the formula (l11A) as a startin

n%‘?éfr‘i:M. &Rk SsulfbRylafsn %ﬁmrié_ébﬁ?Bifytréétﬂffyg)lfonyl. €
ChIgHes SHEh BRRPANESY) ey etiasasyippy ghiorde

enzenesu e, for'example, inthe presence of a base. As

thechqsd, geneeal orgayic bages Pbfl ineraganichasesnil @ fiereexanapled
diisopropylethylamine, dimethylaminopyridine, triethylamine, pyridine,
2 e witRline@add godivet ablideoen be wedhlthoug!s .there are no
specific limitations to the solvent used for the reaction, a solvent which

does not easily THRLES withThé REarfihG haldriaf¥ dBShA9e 2EL QBRI

obtained by prelimnary derivation by the above-

descri bed nmethod for an urethane derivative,

t hi our et hane derivative, ester derivative, alkyl
derivative, or the like, instead of 6-deoxy 11107D, a
conmpound i n which the hydroxyl group at the 3-position
or 21-position of these derivatives is converted into
an oxo noi ety can be synthesized. |In addition, by
oxi di zing the hydroxyl group at the 7-position of the
conmpound represented by the formula (I11A), a 7-o0xo0
conmpound can al so be obt ai ned.

Mor eover, by conbi ning 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 21-position can be selectively converted
into an oxo noiety. Further, by conducting urethane
derivation, thiourethane derivation, ester derivation
or al kyl derivation of a conpound respectively, of
whi ch the hydroxyl group is prelimnarily converted
into an oxo noiety, according to the above-descri bed
met hod, a conpound nodified by both the correspondi ng
nodi fication and the oxo-derivatization can be

synt hesi zed, respectively.
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include tetrahydrofuran, dichloromethane and N,N- dimethylformamide.
The amounts of the sulfonyl chloride and the base used for the reaction
are 1to 5 equivalents and 2 to 10 equivalents, respectively, and 20
preferably 1 to 3 equivalents and 2 to 6 equivalents, respectively, to the
compound of the formula (IIA). Thel@action time is 10 minutes to 30
hours. The reaction temperature is -78C to a reflux temperature.

Subsequently, By réfﬂo@iﬂ@ﬁﬁ@@r@tbéti@% GRupasr He M?ﬁoxyl group
mﬁ@s&?%-gg; teg"(fe9 %‘Q‘Eﬁﬂaﬁ% d\ﬁﬂmﬁlﬁeé l%ﬁ‘ea%t pd’é%raof%:%ﬁ“éfﬁ

represente ormu ), In hydroxyl" group a
7mostiends sylifenylated, Reabexdas o apntassigedcin paditiapole,
carring out the same sulfonylation as in the step HI using 6-deoxy 11107D
a$ he seotinp ade s poes entoed obshe drbryimgrbap$ 19 camaalsoebe
sulfonylated. I. A method for preparing an amine derivative OH R7. R3.
(EUR%RE fithulas, R 3., R 16. and R 21. are the same as defined

above; and R 3, Be'ﬁ 16 ARA R 2 o5 PeRfRntYe SeRTESAN ] R¥IOXVhet

group or a group of the formula
product of each reaction is isolated froma reaction
m xture according to a conventional procedure. For
exanpl e, the target product can be obtained by renoving
an insoluble matter by filtration and renoving the
sol vent by evaporation in an appropriate manner, if
insoluble matter is present, or by diluting the
reaction mxture with an organi c solvent such as et hyl
acetate, washing the m xture with water, drying the
organi c layer with anhydrous magnesi um sul fate, and
t hen evaporation. |If required, the target product can
be further purified by a conventional procedure, for
exanpl e, colum chromat ogr aphy, thinlayer
chr omat ography or hi gh performance liquid
chr omat ogr aphy.

The conpound of the fornmula (1) can be

synt hesi zed fromthe isolated and purified 6-deoxy
11107D and 6-deoxy 11107D conpound using a common
organi c synthetic procedure. Representative A
uret hane derivatives, B. thiourethane derivatives, C
et her derivatives, D. ester derivatives, E. phosphoric
ester derivatives or nonoam dosul furic ester

derivatives, F. sulfonic ester derivatives and
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10 jfN1jfN2 N-, wherein RN" and IfN2 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,
15 then converting the leaving group into azide, and subsequently
converting the azide into amine by t8guction, using the compound of the
formula (Il1A) as a starting material. In the case where the hydroxyl group

5390 EomidricRihfo &% beldede] tirhkhyBhosshor)RhABEN(DPPA),
dﬁé@%%@@@é‘%oxﬁ!m@ Wf_%ﬁ'é’{(‘gnﬁﬁ'ﬁpg)\sxpﬁ@'PSe%) DFPA@;‘%’S

diazabicy .OJlundeca- B ydrogeh 126 azide,

digémil pzedigadaxytatg anrdtiphemipinaniine ah) BEPA oduced i n
tetramethylazodicarboxamide (TMAD) and tributylphosphine or 5) sodium

atitle imliey predence iobedbasd baddehysedhtorgixagnpldeAs aredbasens
the 5 apove-described organic bases and i orogq?nic bases, and the like

c&lf bERReSt BRerdAY), 1BF 8kEhplel Lol RN IaRTRP-
dmettylaminopgsine,; HiesdRmnG, pyrde. 2 Mg Abeadim «he

hydride are used. Further, the hydroxyl group can be 10 also converte
inte ezidetby theatind with svEiGmM arides ity thptaresencenoithegafiadium

catalyst. Examples of the palladium catalyst include Pd(PPh3)4. Although
action, action of inhibiting proliferation of WDr
human col on cancer cells, solid cancer proliferation
i nhibitory action, body wei ght reduction (acute
toxicity) and stability in an agueous sol ution of
conpounds as representatives of the conpound of the
formula (1) of the present invention were measured.
[ Test Exanple 1] Construction of a reporter systemfor
screening a conpound inhibiting VEG- transcription
In order to prepare a reporter systemin
whi ch transcription froma VEG- pronoter is reflected,
a VEGF pronoter sequence was cloned and inserted into a
pl acent al al kal i ne phosphat ase (PLAP) vector to
construct a reporter vector.
In order to obtain a pronoter region of human
VEG-, a VEGF genone was cloned froma phage |ibrary.
Based on VEG- cDNA (GenBank accessi on nunber: X62568),
a PCR primer in the sequence described as SEQ I D NO 1
or SEQID NO 2 was designed to conduct PCR, thereby
obt ai ni ng about a fragment of 340 bp. A human genonic
phage library (human genomc |ibrary, C ontech) was

screened using this fragnment as a probe to obtain
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there are no specific limitations to the solvent used for the reaction, a
solvent which does not easily react 15 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 teBaperature is -78C to a reflux
temF%:erature. 20 The reduction of azide into amine can be carried out by

uBHG DN DRI O it VARSmurh F9aKAE Gof BZARBILfin
a @88‘9' e yragyctio o amip 1> }?fg%%;s@%'i%@gt A1 ?é%%at?'ﬁ’ﬁh

such as palladium carbonor'alin r hydrog

e

aimesphee oM NUIVEBE DR cPacH i Ibnitasiongiie e Solyerbusethd

for the reaction, a solvent which does not easily react with the starting
midierial égdesirams. Exmaplesdnélnte 1276l 28utetraby@roifurans dicehykp
ether and ethanol, The reaction time is 10 minutes to 30 hours. The

rddctiBf ﬂerﬁ’ﬁer&hﬁe R 3Rt RL ran KA hiBerRaRs. Ay&rokyidiBlip
C?%ESHOQP"?U%@_L’HP agé(ﬁquelpagipg 9TRUP ACBAINEL 0GR SIMY  gg
ibed for the step G1 I

manner as descr (halogenation) or step H

(ssrifenylagon) Exampes of ihetgepdEGFNBLIXPUR eiotibide a chloro
group, bromo group, iodo group, methanesulfonyl group and

p-toluenesulfoniNgrapo16-Siasseigueatly, \ByFre A hikeedApoU@s in

introduced into U251 cells cultured in a Dul becco’s
nodi fi ed Eagl e’ s medi um cont ai ni ng 10% fetal bovi ne
serum (DVEM manufactured by Sigma Co.), and cul tured
in the presence of 1 nmg/nmL (418 (Merck & Co., Inc.) t
establish a (418-resistant stable clone (U251/1-8
cells).

As in a report by Mnchenko et al. (Cell.
Mol. Biol. Res., 40, 35-39, 1994), U251/1-8 cells wer

n

0-

(0]

e

confirmed to be a reporter system which secretes PLAP

into a culture medi um under hypoxic conditions (2% O,
i ncubator), and in which transcription froma VEG-
pronoter is reflected. A conmpound inhibiting VEG-
production i nduced by hypoxic stinulation was screene
using this clone.
[ Test Exanple 2] VEGF transcription inhibitory
activity of a 6-deoxy 11107D derivative

In order to elimnate influence of the al ka
phosphatase in the serum the U251/ 1-8 cells were
washed with a sufficient anount of PBS (Phosphate

buffered saline) twice, and treated at 65°C for 20

d
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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 15 a substituent can be synthesized. Examples of the amine used
include methylamine, ethyl amine, giggethylamine and diethylamine. As
the base, the above-described organic bases and inorganic bases, and

tHE 1IN & b usBAC3d bbiBrdtip 18 krhinpr, BSSHBAYRER/AMirhe
" adesiriaiviyines Al i |
h'é;é‘?é[]}%am'ﬁoﬂé’rﬁqt”ectéﬁelt v/a@megggﬁgwevyéﬁ o .'?%8”%@"?%”

ydride are used. Although there ar speciiic limitations to the solvent
uged fardae i ieactien Bveave Whick deeginatheasiy egast mithi2mthes
starting material is desirable. The above- described inert solvents can be
usdd. Precarabiy\Wreexarapled tétralg dBsfuvee], ldigHl@ioenethane and N,N-

dimethylformamide are u]sed. The reaction tgae 1510128 129 m]utes to .
30 hours, and prBferhl cheBr oMb drs" fe! Badtidribernpeifidieds (5%

'7%&05‘69&71*666@%@&1[ ﬁt?”%naefﬁhtg%mc {h20GHBYRSRRE W hed

by removing the protective™ group for t roxyl group in the

thugtsyintiesizeditandine cleivalive synthasizeedy acsimilanmanmer as in
the step AS, a compound of the formula (Il) can be prepared. In addition,
by Baeging! sLit 36 samedi | utions was added. Subsequently,

the cells were cultured in hypoxic (2% Q) incubator for
18 hours. To neasure the PLAP activity in the culture
supernatant |iquid, 10 pL of the cul ture supernatant
liquid was added to 50 puL of a 0.28 M Na,CO;- NaHCO;
buffer solution (pH 10.0, 8.0 MM MgSQ,), and finally 50
pL of an al kal i ne phosphat ase substrate (Lum stain,
Genone Sci ence Laboratories Co., Ltd.) was added
thereto. After the reaction for one hour,

chem | um nescence was detected using a mcroplate
reader (PerkinEl ner) to nmeasure the PLAP activity as

t he al kal i ne phosphatase activity. The PLAP activity
under nornoxic conditions was defined as 0% the PLAP
activity of the cells when treated under hypoxic

condi tions was defined as 100% and the concentration
for inhibiting 50% of the PLAP activity was defined as
the I G value of PLAP. The |G val ues of the 6-deoxy
11107D derivatives shown in exanples were determ ned
(n=2 to 3). The 1G5 values of the representative

conpounds are shown in Table 1.
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amination procedure as in the step Il using 6-deoxy 10 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 (Il) using 15 a
method well known in the synthetic D8ganic chemistry or the
above-described method, the compound of the formula (I) can be
pfe-f)%li’é& JIa method for preparing a keto compound (oxidation of a
hydroxyl group) 0 step J7 6-deoxy 11107D 20 In the formula, any one of
13Qa-and-R3Qa represents-a-hydroxyl-group,and-the-other represents
nydro t r a and R, tbgethec in pdmbimatiohill20t B0y
with tr?(as%eﬁt?(ﬁhggﬁwﬁt% which R3aa andR3®@htare bokeedMepresent a
X0 group; and any one of RZ1Jaand R21Ja represents a hydroxyt
;roup,coﬂ'ﬂpﬂ’i\el h&tsfe*presents a hydrogen aton11; 8r R21Ja and R21laa,
1ogeth@fo' Wl&in@@qn 5 with the carbon atom t(i_v\Tich R21Ja and
R21Ja are bonded, represent an oxo group. The step J1 is a step of
synthesiman@xeoeampouind represented by the formula (11J) by
pxidation

-

Conmpound 21** 2.0
Conmpound 22** 2.5
Conmpound 23* 14.7
Conmpound 29** 1.3
Conmpound 39** 1.3
Conmpound 43* 2.3
Conmpound 44* 2.4
Conmpound 55** 1.1

The conpound of the fornula (1) exhibited
strong VEGF transcription inhibitory activity.
[ Test Exanple 3] Action of inhibiting proliferation of
W Dr human col on cancer cells

2 x 10° cells/well of WDr human col on cancer
cells cultured in a Dul becco’s nodified Eagle’ s nmedi um
containing 10% fetal bovine serum penicillin (100
units/nmL) and streptonycin (100 pg/ nlL) (DVEM
manuf actured by Sigma Co.) were plated in a 96-well
plate. The cells were cultured in a CGO incubator
overnight, and 20 pL of the above-described culture

solution containing the test conpound at threefold
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of the hydroxyl group of 6-deoxy 11107D as a starting 10 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 15 specific
limitations to the solvent used for th&3reaction, a solvent which does not
easily react with the starting material is desirable. Examples include

tet@ihylofdidnu Hi P ohRh AR &I r8forran b ii@nk Mehé& Béd&ion

tei\?'?%r?‘“{r@éseﬁgo%ﬁ% r%@ﬁfﬁoé‘?mge?t%r?ngg reﬁ(ﬁ‘i‘)%ﬁnﬁti? 8 was

minutes to ove all, a reaction using Dess-Martin “reagent,
madganese Apxideeoigagenigeyrdar FWeNsr oxigiation éxprederadies for
example. A reaction using Dess-Martin reagent is particularly preferable.
Abals 25 sbhesmt irf e @daatiqgensingDabshy artedieagent) usi ng

dichloromethane and chloroform are particularly prefergble. The amount
of the PR e SsE HEtERFS ol 30 A4GvHlertd

GredSOrldh ﬁ@“%(BL‘?éF%a{ﬁé'ée ES&%‘E@PJ&%@)O'P%#&HOM% ked as

reaction temperature is preterably OC to room ‘temperature. The reaction

tiae i5 3@aninotes toe2h hebiss, arfd prieferaglycend © eight hours. 5
Further, in the step JI, by using a compound obtained by preliminary
derivation by thEgbgvencentration for inhibiting 50% of

proliferation of WDr human col on cancer cells (1GCs
val ue) of the conpound of the formula (1) was
determined (n=2 to 3). The IG5 val ues of the
representative conpounds are shown in Table 2.

(Tabl e 2)

, dBPetRanly 1

W Dr human col on cancer cell
Test conpound proliferation inhibitory activity
(| Gso: nl\/)

Conmpound 18** 0.
Conmpound 19*

Conmpound 20**
Conmpound 21**
Conpound 22**
Conmpound 23*

Conmpound 29**
Conmpound 39**
Conmpound 43**
Conmpound 44*

© © © o9 o wpr o o O
oo O O o1 W o0 P OO N W O

Conmpound 55**
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described method for an urethane derivative, thiourethane derivative,
ester derivative, alkyl derivative, or the like, instead of 6-deoxy 11107D, a
10 compound in which the hydroxyl group at the 3-position or 21-position
of these derivatives is converted into an oxo moiety can be synthesized.
In addition, by oxidizing the hydroxyBgoup at the 7-position of the
compound represented by the formula (IIA?, a 7-oxo 15 compound can

also be obtainelN 15 8ERGY BQ cBmUitiRg iPbetien éhb @éﬁgﬂoﬁécﬁi%_ﬁ
p%qCFgHﬁs\/@fﬁPelﬂ%?%ﬁ'dce&F Bed SipPsAle %Plg 1 Wl'tf‘ﬁ'%? 21PN

various manners, t ydroxyl groups at the 3-position, the 7-position 20
angver gie 3tposiiondian be selectively converted into an oxo moiety.
Further, by conducting urethane derivation, thiourethane derivation, ester
dérmesgionExaaikyEddijvatisal ofch eanpetind respebtiveli) & whigh et i on

hydroxyl group is preliminarily converted 25 into an oxo moiety, accordin
{0 the above-dd<riBEA el b XABAom P mRRHieh! (RBGH ther oM

C?rﬁ‘ﬁ?ﬁﬂ A " % naqificatan aid NEOXSABBYAIFAYPN CRE tfeor.rruloa%t iy

synthesiz spectively.”131 132 By an appropriate combination

rdactiony 4\ tow @nd thearetediopranchdepiotertions praaedures of the
hydroxyl group as described above, the compound represented by the
formsal{ipegewel y i npl anted into the body of each nude

nouse. Wien the tunor volunme of each nouse reached
about 100 nmB, the mce were classified into groups so
that both groups had an uni form average tunor vol une of
the mce. The control group consisted of ten mce, and
t he 6-deoxy 11107D derivative-adm ni stration group
consisted of five mce. The derivative was

i ntravenously injected at 0.625 ng/kg/day, 1.25

ng/ kg/ day, 2.5 ng/ kg/day, 5 ng/kg/day, or 10 ng/ kg/ day
to each nouse of the adm nistration group, and a
vehicl e was adm nistered to each nouse of the contro

gr oup.

The tunor volunmes on the 15th day were
nmeasured to determine the relative tunor weight ratio
(T/C %, based on the tumor weight of each nouse of the
control group as 100% Each T/C % for the
representative conpounds of the formula (1) is shown in
Table 3. The body weights on the day of the start of
adm ni stration, 5th day, 8th day, 12th day and 15th (or
16t h) day were neasured to exam ne the relative body

wei ght variations in the case of adm nistering the
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5 synthesized. 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
10 an insoluble matter by filtration and removing the solvent by
evaporation in an appropriate manregoif insoluble matter is present, or by
diluting the reaction mixture with an organic solvent such as ethyl

ab QRIS IR R HEARRUIES wabdS 8H/ing tHd 5 BRshnivkly@hudhon
ap @édfaag M9 r{er?%“%tséﬂ{%‘teo?r.‘fﬂdﬁeﬂi QAP Hdeqysed. hene
target product can be further purified by a conventional précedure, for
exampleu ePUENRENRPEN s BERAPRY; Britlayer CHEMaleoEPhr @ higk
performance liquid 20 chromatography. The compound of the formula (1)
carebat syehbsidyd Wehgthe isalatersand putited 8ydedxgn111E7 b ady
6-deoxy 11107D compound using a common organi Fynthetic
oHRicBlle REHESLAENER 253 rsREWRAHIVELE tHourethane
dz%ivgsg . ether derivatives, D. ester derivatives, E. phosphoric ester
derivatives or monoamidosulfuric ester derivatives, F. sulfonic ester
derivatives and 132 133 amidosulfonic ester derivatives, G. halogen

jerivatives, H. sulfonate derivatives, I amine
W Dr human
col on tunor M ni num
Test admAgiDgtmer ed growt h relative
conmpound (ngy/ kg/ day) i nhibitory body wei ght
Mg/ kg y activity ratio
T (%
Compound 43 1.25 9 0. 83
Conpound 55 0. 625 11 0. 80

The conpound of the fornula (1) exhibited
action for inhibiting growh of WDr human col on tunors
even in vivo at a dose not causing a significant
reduction in the body weight.

[ Test Exanple 5] Stability in an aqueous sol ution

The conpound of the formula (1) was dissol ved
in DMSO at a concentration of 10 to 20 mM and the
solution was diluted with a pH 7 Britton-Robi nson
buffer solution to about 500-fold. This solution was
used as a sanple solution, and was incubated at 25°C for
24 hours.

The sanpl e solution before and after the
i ncubati on was anal yzed usi ng hi gh-performance |iquid

chromat ography to obtain a chromatogram The
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derivatives and J. keto compounds can be produced in the
above-described methods by changing the conditions 5 of the step IA 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 dad@er cells, solid cancer proliferation
10 inhibitory action, body weight reduction (acute toxicity) and stability in

aH%hﬁ@B&@QSIu%ntc}Feccﬁﬁﬁ&%&daé RIS RGeS btBeRMPdRind
1]s X qrw'%f' tﬁ%“?ﬁ@%ﬂ&?”tb WeEe MeAsHiRtheld PPG'Sﬁ?‘E"RLe

onstruction of a reporter sys 5 Screening a compoun

infiilinGIVES Fotrans@intieno @ 6i§F &rPreprie arrepartessysemine
which transcription from a VEGF promoter is reflected, a VEGF promoter

séQUErRRenia tionedcorinnsadsd ane as prwvental alkelihe phosphatase
(PLAP) vector to 20 construct a reporter vector. In order to obtain a

p FreA&on of human VEGF, a VEGF genome was cloned from a
phage I|brary Based on VEGF cDNA (GenBank accession number

2] ragmen 0 ‘ nomic phage 1ib
library, Clonted] ) using this fragme probe to obtain
133134 Conpound 18

Conpound 19 95.5

Conpound 20 95.6

Conpound 21 94. 8

Conpound 22 95.4

Conpound 39 95.9

Conpound 43 95.8

Conmpound 44 95.4

Conpound 55 95.7

Wil e the content of FD895 was decreased to
83% after 24 hours, the remaining percentages of the
conmpounds 18, 19, 20, 22, 39, 43, 44 and 55 as the
representatives of the conpound of the fornmula (1) were
all 95 to 96% This data indicates that the 6-deoxy
11107D derivative as the conpound of the fornmula (1)
are stable in aqueous sol utions.

As is clear fromthe above-descri bed
phar macol ogi cal test exanples, the conpound of the

formula (1) of the present invention alters gene
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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 the region was inserted into the multicloning
site Kpn 5 I/Nhe | of the placental alkaline phosphatase (PLAP) reporter
vector (Coto et at., Mol. Pharmacol.149, 860- 873, 1996) to construct a
VEGF-PLAP vector. The above-described VEGF-PLAP vector was
infPoRLESS I8 U IRUSItLREY B & DuMedtoR’ 284AbdHiRBd Edle's

ning tal hovi en a r y
gﬁnim& P%\d cu ?llQe/dé (?lr?)l h?“'e p?eignctg%é?%@m? Q}{@&ﬁeg;gk% Co.?
Ingdde astallishupdr418-tagistagt sigbieclone (Yapilciicglls). 45548 ind
a report by Minchenko et al. (Cell. Mot. Biol. Res., 40, 35-39, 1994),
uesnues celiealer® cordientd t6 dacerepuited sysiehs whidhi sddretes
PLAP into a culture medllflﬁm under rgonic conditionilsg (2% 02 |gcubator),

aft HPGhich IdRPRGH Aot ASAEGRDANBMotef RTEABLERHIA
C%.'?‘PHFP‘E' i *PF'E%tV a%[@ﬂ'r‘c%‘?” E‘Qb‘ﬁ p@yppégﬁt

was screened usmgt Isclo Test Examp 2] VEGF transc pt|

inkibitone rantivily 0hi8 GedenXyel EbiD dearivatyet 2 Inconder tesiminate
influence of the alkali phosphatase in the serum, the U251/1-8 cells were

washéd iR bEffifiens hffoRint BEPBS! (FPidsphaien Bulietdd shligiepwt h

tV\(l)iFe'\ﬁrEtrﬁ%tﬁg atc60 Cowrc':zgncer tunors is exhibited at a
dose not causing a significant reduction in the body
wei ghts of the test mce, the conmpound of the formula
(I') is a conmpound which is highly safe. Accordingly,
t he conpound is effective for preventing or treating a
di sease for which gene expression control is effective,
a di sease for which VEG- production inhibitory action
is effective, and a di sease for which angi ogenesi s
inhibitory action is effective. The "prevention or
treatment” refers to prevention, treatnment, or both
More specifically, the conmpound of the formula (1) of
the present invention is effective as an antitunor
drug, in particular, an antitunor drug or tunor
nmet astasi s i nhibitor against a solid cancer. Exanples
of the solid cancer include a pancreatic cancer,
stomach cancer, colon cancer, breast cancer, prostate
cancer, lung cancer, renal cancer, brain tunor, head
and neck cancer, esophagus cancer, skin cancer, hepatic

cancer, uterine cancer, cancer of the uterine cervix,

bl adder cancer, thyroid cancer, testicular tunor,
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134 5 135 minutes to inactivate the alkaline phosphatase in the serum. 4
x 10" cells/180 L per well of the cells diluted in the DMEM culture medium
containing 10% of this serum were plated in a 96-well plate. The cells
were cultured in a CO2 incubator (5% CO02) at 37C overnight, and 20 L of
the above-described culture solutiobd@ntaining the test compound at
threefold serial dilutions was added. Subse?uently, the cells were

clitdrb$n REPSRE (2ABHIRAIISREBor 90118 hbHSUEo TAELLITB e 2Nd

P ctiyity | cult S liquid .of th ure
sbr?egrhiéﬁ{u%?b. Was a deectt?gegé%)%tﬁﬁba%gzé) JR? kl'aéélc;%jckl HCO3
bhfest sation (R 80.0: 8:0 Bl MISO4L @nddinadly 581 brof earalksaline
phosphatase substrate (Lumistain, 15 Genome Science Laboratories Co.,
Lior eass addog ethergio oaftat theaa@ackon fdrwne leancer, head and
chemjluminescence was detected using a micro%gte reader

(PERIMERRERGE maR 8 AL PRAR 28R as T LitGline bREsRERGHN
oty The BAREFOINRD underpamaicontiansyar defined as

0%, the PLAP activity of the cells when treated und oxic conditions

waswledined as 100%dand thengondestratiom dianinhikyting 56%eofthet i ve
PLAP activity was defined as the IC50 value of PLAP. The IC50 values of
theS6-deBRYRBAIIATRD! d&/lHiDes 8B6Wh-in eMBipRLierd BetetieeuUNd

is effective as a diabetic retinopathy treating agent,
rheumatoid arthritis treating agent or hemangi oma
treati ng agent based on the VEG- production inhibitory
action. Alternatively, the conpound is also effective
as an agent for treating inflammatory di seases
consisting of osteoarthritis, psoriasis, delayed
hypersensitive reaction and at heroscl erosi s.

When t he above-descri bed conmpound 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,

i ntramuscul ar, intra-articular or intravenous
adm ni stration.

When t he above-descri bed conmpound is to be
adm ni stered as an agent for treating or preventing
vari ous di seases, the conpound may be orally
adm ni stered as tablets, powder, granules, capsules,
syrup, or the like, or the conmpound nay be parenterally

adm ni stered as a spray, a suppository, an injectable
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(n=2 to 3). The IC50 values of the representative compounds are shown
in Table 1. 135 136 (Table 1) Test compoundVEGF transcription inhibitory
activity (IC50:nM) Compound18**1.0 Compound19*1.1 Compound20**1.1
Compound21**2.0 Compound22**2.5 Compound23*14.7
Compound29**1.3 Compound39**113 £ompound43*2.3 Compound44*2.4
Compound55**1.1 The compound of the formula (1) exhibited strong

VE@‘ ~HrhREeriRBNSMhiBROS adfiRRy qTedf BRSMpleBIAGRREof inhibiting
Ao b YWiDL pyman Ccoé 8?%09? Cc% ﬁecco § 9§ cedsiyyell of

uman colon cancer cells cultured modlfled Eagle's

W@Fm ofRNtRINNCLERY fetad boyine serum, wepicilin Bk Unitaimicrand

streptomycin (100 g/mm) (DMEM, 10 manufactured by Sigma Co.) were

platdckin 4 be-visls ldter Théreekslukete calturggiical C@2ahausatdr ng to
100 ng per day in a single dose or in divided doses of

several tines.

A drug product is produced using general
ingredients in a conventional nmethod. 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-
maski ng agent, or the like are added to the active
ingredient, and then the mxture is fabricated into
tablets, coated tablets, granules, powder, capsules, or
the like. These tablets or granules my be
appropriately coated with sugar, gelatin, or other
coatings, naturally.

According to the present invention, the
conmpound of the formula (1) of the present invention
i nhi bits VEGF production and angi ogenesis, in
particular, by altering gene expression, exhibits an
excellent antitunmor effect in a in vivo solid cancer
nodel , and al so has stability in an aqueous sol ution.
Therefore, the present invention can provide a cancer
treating agent, in particular, a solid cancer treating
agent, cancer netastasis inhibitor, diabetic
retinopathy treating agent, rheumatoid arthritis

treating agent or ecchynonma treating agent, for
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overnight, and 20 L of the above-described culture solution containing the
test compound at threefold 136 137 serial dilutions was added for
culturing the cells. After three days, 50 L of a 3.3 mg/mL MTT solution
was added, and the cells were further cultured for one hour. Then,
formazan generated by reduction ugiag 5 living cells was extracted with
100 L of DMSO to measure the absorbance (A540/A660), which was
u§&RHB! £ index of the number of living cells. The concentration for
inﬁg@'% %g% of proliferation of WiDr human colon cancer cells (IC50 10
value) of the compound of the formula (I) was determined (n=2 to 3). The

IC50 values of thee representativecentpasmdaiare spewads diibied. i n
(Table 2) WiDr human colon cancer cell Test compoundproliferation

inbiwrgat@aity (lCbowmm) Compiuadese®.5 Coaxmpide9*@.ansi sti ng
Cog:poundZO**O 2 Compo nd21**0.6§§ci)ﬂm ound22**1.](
CBImRR8453 6 LorRp OBt & ARSI G ( Exampl es 1 to

4), bi oconversion reactions from 6-deoxy 1107B to 6-
deoxy 11107D (Exanples 5 to 11), 6-deoxy 11107D
anal ogues (Exanples 12 to 17) and 6-deoxy 11107D
derivatives (Exanples 18 to 60), as well as reference
exanpl es. However, the present invention should not be
limted to these exanpl es.

The abbrevi ations used in the chem cal
formul as of the exanples are shown bel ow.

DEI PS: Di et hylisopropylsilyl group

EE: 1-Et hoxyet hyl group

TES:. Triethylsilyl group

[ Exanpl e 1] Acquisition of a nmutant of Mer-11107

In the present invention, Streptonyces sp.
Mer - 11107 (depositary nunber: FERM BP-7812) was nut at ed
with N-nmethyl-N -nitroso-N-nitrosoguanidine in a Tris-
mal eate buffer solution (pH 6.0) (100 pg/ nm., 28°C, one
hour), and the strain was sneared on an yeast-nmalt agar
culture mediumto formspores. The resulting spores
were collected, and a part of the spores were diluted
and sneared on an yeast-malt agar culture solution to
formcol onies. Each cell as sanpled from col oni es,

i noculated into a 15 mi-volune test tube containing 2
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Compound43**0.5 Compound44*0.6 Compound55**0.6 137 138 The
compound of the formula (I) exhibited strong WiDr human colon cancer
cell proliferation inhibitory action. [Test Example 4] Solid cancer growth
inhibitory action 5 In order to examine the solid cancer growth inhibitory
activity of the compound of the fornid® (I) in vivo, WiDr human colon
cancer cells were subcutaneously implanted into the body of each nude

mBusE! WhebaRE (ot YbRInEH} BARH RloiseTEacHS 16 AwBART0Ea!
ps ! ° dan .
m%&@%n'ﬁ%ﬂere%ﬁr ied 'Uf"%%;w(féﬁ HEHRRCH erpups had Ligl%

m average tumor volume o he control group consi

ol teagnicex apd cthe(thelaoratl 1y de deyivaivesadministeation @oup
consisted of five mice. The derivative was 15 intravenously injected at
0le2d. hy/kg/ ey, 1s2Blinigvkghlagt 2 demglkg?ddg, Bwhgfi@)/dayy or 10
mg/kg/day to each mouse of the adminis ratir%r group, and a vehicle was

2GR Fio SactfifouRE! o? 1 co P RIET L Tl NGV (Har
og the &f@ %@b‘é(?éﬁ Jaeagureg de gelermipg “@I% atvelypojWeight 5 oy
ratio (T/C o), based on the tumor weight of each rmouse of the control
gsfupt 3 18@d Eeghtlucdodot thei on (of which the renai nder
was frozen) was inoculated into a 15 ni-vol une test
tube containing 2 nL of a production culture nedi um
(soluble starch: 7% gluten neal: 0.8% pharmanedi a:
0.8% and cal ci um 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 anal yzed by TLC (Merck 5715,
acetone:toluene = 1:1, colored with phosphonol ybdic
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 O ganism
Depositary, National Institute of Advanced | ndustri al
Sci ence and Technology in Central 6, 1-1-1 Higashi,
Tsukuba-shi, |baraki 305-8566, Japan as FERM P-18942 on
July 23, 2002, and was transferred to International

Pat ent Organi sm Depositary (1 POD), National Institute
of Advanced Industrial Science and Technol ogy in
Central 6, 1-1-1 Higashi, Tsukuba-shi, |baraki 305-
8566, Japan under the international depositary nunber

FERM BP- 8442 on July 28, 2003.
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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 day and 15th (or 16th) day were measured to examine the relative
body weight variations in the case of administering the 138 139
representative compounds, based dméhe body weights on the day of the
start of administration as 100%. The minimum relative body weight ratios,

vviﬁ!-:e’haémltﬁe 2.r]elat9é| Bdﬂ)ﬁwgibhﬁfaﬂt%@:’bn the day when the body 5
weights were lightest, ALG SE%‘QH 'EéTIaP!Fr & (()Ja gﬁyﬁ'wmmnce
growthre

Amountcolon tumorMinimum Testadministére ative

corpowrpd tea’ka/day infipiterybory wakght aciiyitynage Ji/ef-60)i nto a

Compound 431.2590.83 Compound 550.625110.80 The compound of the

formilanll)y exhibived canioadbr inhisting grovith 1f vgick humharotolanseed

tumors even in vivo at a dose not causir;g aEi nificantgio reduction in the
oy BEARoGe

b6 Wit TRESHEXA HHE P Stanfity i ufiGsthen meat
CWEHBP%%PLPEE“%?% (hyasdisselyed mPMSO aja qanceptralen gt
10 to 20 mM, and th

(manufactured by Oriental Yeast Co., Ltd.): 0.5%

sodi um chl ori de: 0.25% and cal ci um 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 nL of
the seed culture solution was inoculated into a 60 nmL
of a production culture medi um (sol uble starch: 5%
gluten nmeal : 1% pharmanedi a: 2% and cal ci um car bonat e:

0.1% pH 7.5), and the seed mash was cultured on a

shaki ng culture apparatus at 25°C for five days.

[ Exanple 3] Purification of 6-deoxy 11107B and 6- deoxy
111078BI

The culture solution prepared by the nethod
of Exanple 2 (1.2 L) was separated into a filtrate and
cells using a centrifuge. The supernatant |iquid was
extracted with ethyl acetate (1.2 L). The cells were
extracted with acetone (500 nL), and the extract was
filtrated to obtain an acetone extract. Acetone of the
acetone extract was renoved by distillation under
reduced pressure, and then the distilled product was
extracted with ethyl acetate (1 L). The respective

ethyl acetate |ayer was washed with water, and dried by
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solution was diluted with a pH 7 Britton-Robinson 15 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 20
chromatography to obtain a chromatdgram. The 139 140 percentage of
the compound remaining in the sample solution after the incubation was

dé’l%?r}ﬁq{e?ﬂi_fr&ﬂ tHb T fe 0B GtRe %ﬂ%dﬂlmoﬁ%%?‘ffﬁe redyl&Yor tHese
TR ST s RSB TRRE LR R
Corupsindd 99 5dbemipAUBEA09fy6 Sfompeyniid 94c? Cogpaunei228h.4
Compound3995.9 Compound4395.8 Compound4495.4 Compound5595.7
Whilesthe icodeeraof FDBI6NAas tetreassd sl 36 tder a trjurs,ahegel
remaining pSresniages of the, copRoNIIds 18, 19,20,22,39. 43, 4 and
with toluene (50 nL), and eluted with a m xed sol ution
of toluene with ethyl acetate (3:1; v/v)(300 nL) to
obtain 161 ng of a crude active fraction containing 6-
deoxy 11107B and 34 ng of a crude active fraction
cont ai ni ng 6-deoxy 11107B1. The resulting crude active
fraction containing 6-deoxy 11107B was subjected to
preparative high-performance |iquid chronmatography
(HPLC) under the preparative conditions (Al) described
bel ow to obtain a 6-deoxy 11107B fraction el uted.
Then, the solvent was renoved by distillation to obtain
118.8 ng of 6-deoxy 11107B. Simlarly, the crude
active fraction containing 6-deoxy 11107BI was
fracti onated using HPLC under the preparative
conditions (A2) described below, and then the sol vent

was renoved by distillation to obtain 11.0 ng of 6-

deoxy 111078BI.

Preparative HPLC conditions (Al)

Col um: CAPCELL PAK C18 UGL120, dianeter: 30 mm | ength:
250 mm (manuf actured by Shiseido Co., Ltd.)

Flow rate: 20 nL/mn

Det ection: 240 nm

El uate: Acetonitrile/water (60:40, v/v), isocratic

147



10

15

20

25

representatives of the compound of the formula (I) were 10 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
15 formula (1) of the present inventiad 8lters gene 140 141 expression,
and thus inhibits VEGF production, in particular. Therefore, the
compound is expected to be used as a tumor treating agent, in particular,

2 90 L e 208 CPDGRpfasfasis nioor  ciabei

retin ing agent, rheumatoid itis treating agent or
ecimemadisatpdageAk Bughemre, agicandiesseernsio thimtoxieiyt h:
testin Test Example 4, since the action of inhibiting growth of WiDr
ha®@nrovldrmeaderatimoeslishaxhiiteseatdo 1 Calose ol chusing a
significant reduction in Z1e body weights of the test mice, the compound
fgh%VYoFrﬂﬁI% (515 &E6MpBdund which is highly safe. Accordingly, the
C‘HQPBHW &eﬁ%wed preventing or treating a disease for which gene
expression control is effective, 15 a disease for which VEGF production

inBiitare actieetis affectives andtaedisease 88, WHILKh angiogesesisi ¢
inhibitory action is effective. The "prevention or treatment” refers to
prevention, treatment, or both. More specifically, the compound of the

formula (1) of The retention tine of the above-descri bed

conpounds when anal yzed under the follow ng anal ytical
HPLC conditions is shown below. Analytical HPLC
conditions (a)

Col um: CAPCELL PAK C18 SG120, dianeter: 4.6 nm

l engt h: 250 mm (manuf actured by Shiseido Co., Ltd.)
Tenperature: 40°C

Flow rate: 1 nlL/mn

Det ection: 240 nm

El uate: Acetonitrile/water (60:40, v/v), isocratic
Retention tine:

6- deoxy 11107B: 12.0 m nutes

6- deoxy 11107BI: 26.4 m nutes

[ Exanpl e 4] Physi cochem cal properties of 6-deoxy
11107B

Physi cochem cal properties of 6-deoxy 11107B
are shown bel ow. 6-deoxy 11107B was determ ned to have
a structure represented by the fornmula (XVl’’).

1. Characteristics: Colorless powder
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20 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 25 cancer, lung cancer,
renal cancer, brain tumor, head and4@ck cancer, esophagus cancer, skin
cancer, hepatic cancer, uterine cancer, cancer of the uterine cervix,
bl%ddel\@éﬁééﬂ fyrogicahter, 5@&icu|ﬂa$|tuﬁ4§r,5fﬁ’1( MNGius &rlceMd
o%tfgfﬁc%na, soft-tissue sarcomata and ovarian cancer. The compound
is particularly preferably used for cancers such as a colon cancer, breast
ca@ncer SpIogAtE icapcers BintheanGes, eabang > ragkieacgs,and
ovarian cancer. Further, the compound is also effective as an anticancer
diyy aghing:, leukehaaah,aduittbracied compopnaid sisseadfieltiee ias a
hemangioma treating agent. Moreover, the compound is effective as a
d?ﬁﬁbﬁg retinopathy treating agent, 10 rheumatoid arthritis treating agent
ohemangigng diAling pacpbonseq eniae VERT ReodusipndpRibiiaR g,
action. Alternatively, the compound is also effective as an agent for
treaiingpindgptioatory diseases cansisting of osteoarthritis, psoriasis,
delayed 15 hypersensitive reaction and atherosclerosis. When the
above-HbédrEdtShpslasis e PrRépaedlas drmjeaianiéalolfion) &l

PH ASIY5%%5 00)

6. Infrared absorption spectrum (KBr)cm?: 3449, 2965,

1734, 1456, 1372, 1242, 1170

7.

'H NVR spectrum (CD;OD, 400MHz) : & ppn(i ntegrati on,

mul tiplicity, 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, d, J=7.0Hz), 1.08(3H, d, J=7.0Hz), 1.17-
1.21(1H, n), 1.24-1.36(2H, n), 1.42-1.52(3H m), 1.61-
1.66(3H, n), 1.74(3H, d, J=1.1Hz), 1.89-1.96(1H, n),
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 n), 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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buffering agent, stabilizer, solubilizer, or the like are added to the active
ingredient, as required, to 20 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 treatings® preventing 25 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 142 143 solution, an
external use or drops. The dose significant—h/"gmies according to the
degree of symptom, the age, the type of liver disease, and the like, the
dose for the adult is typically about 1 mg to 5{L00 g per day in a single
dose or in divided doses of several time3 duct is produced
using general ngredients;in.a caoqventiond| melhod, Specifically, when
an oral solid formulafjon i5to bg prepardd, a 90 vehiclénd, eavrequired, a
binder, disintegrating’ agent, lubricant, coloring agent, flavoring or odor-
masking agent, or the like are added to the active ingredient, and then the
eS| fabagateeliyioi tabigientaaied prligtsr oramiles, ppvdiesxy
c?%slucl)e%sélor 15 the like. These tablets or granules may be

Physi cochem cal properties of 6-deoxy 11107BI
are shown bel ow. 6-deoxy 11107BI was determ ned to
have a structure represented by the foll ow ng fornula.
1. Mlecular weight: 504, ESI-M 527(M+Na)*, ESI-M
503( M H) -

2.

'H NVR spectrum (CD;0OD, 400MHz) : & ppn(i ntegrati on,

mul tiplicity, 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, n), 1.53-1.61(3H, n), 1.72(3H d, J=0.7Hz),
1.89-1.95(1H, n), 2.00(3H, s), 2.02-2.05(2H, ),
2.10(1H, dd, J=7.0, 14.3Hz), 2.27-2.31(1H, m, 2.43(1H,
dd, J=5.1, 13.9Hz), 2.50-2.56(1H, n), 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 HO), 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,
dd, J=9.2, 15.4Hz), 5.64(1H, dd, J=7.7, 15.0Hz),
6.06(1H, d, J=11.0Hz), 6.21(1H, dd, J=9.9, 15.0Hz)
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appropriately coated with sugar, gelatin, or other coatings, naturally.
According to the present invention, the compound of the formula (1) of the
present invention 20 inhibits VEGF production and angiogenesis, in
particular, by altering gene expression, exhibits an excellent antitumor
effect in a in vivo solid cancer modgk and also has stability in an aqueous
solution. Therefore, the present invention can provide a cancer 25
treating agent, in particular, a solid cancer treating agent, cancer
metastasis inhibitor, diabetic retinopathy treatlng agent, rheumatoid
arthritis treating agent or ecchymoma treating agent, for 143 144
example. Examples The present invention
below with reference to examples consisting
6-deoxy 11107B (Examg@s 1to 4), bioc
1107B to 6- deoxy 1110iD
analogues (Examples 12 o 17) and 6- det Xy 1107D 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.
[ Exanpl e 6] Acquisition of a strain for converting 6-

ethods for producing
reactions from 6-deoxy

deoxy 11107B into 6-deoxy 11107D

A part of a slant culture nedium (yeast-malt
agar culture nmedium of a strain separated fromthe
soil was inoculated into a 250 nlL-volume conical flask
containing 20 nL of a seed culture nmedi um (sol uble
starch: 2.4% glucose: 0.1% soybean neal (Esusan neat,
manuf actured by Ajinonmoto Co., Inc.): 0.5% beef
extract (manufactured by Diffco Co.): 0.3% yeast
extract (manufactured by Diffco Co.): 0.5% tryptone
pept one (manufactured by Diffco Co.): 0.5% and cal cium
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 nL of the
seed culture solution was inoculated into a 500 nL-
vol une coni cal flask containing 60 nL of a production
culture nedium (potato starch: 2% glucose: 2% soybean
meal (Esusan neat, manufactured by Ajinonoto Co.,
Inc.): 2% vyeast extract: 0.5% sodiumchloride: 0.25%
cal cium carbonate: 0.32% copper sulfate: 0.0005%

manganese chl ori de: 0.0005% and zi nc sul fate: 0.0005%
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15 DEIPS: Diethylisopropylsilyl group 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-nitrosoguanidibe in a Tris- maleate buffer solution
(pH 6.0) (100 g/ml,, 28C, one hour), and the strain was smeared on an

y@ittmait agdh ¢ultie bl Y@fcﬁn?é%ér@&_?ﬁh@?bﬁllﬂ%d@s
WELR F%'}eecteﬂ%apaaﬂ af ﬁé‘”aonf the spof Eifr WFB%F"% .§5 a@eﬁff'e'é"%ec%o f

d
an yeast-malt'agar culture solution'to tform colonies. Each cell as sampled
fromecqleright inpputated inte as5p mbi-valuiestegt Sheneaiaining?2 144
145 mL of a seed culture medium (glucose: 2%, soybean meal (Esusan
midat yohbuactiesd byu@ontond Grenincl)f uyes dyedst @x@et rpm f or

(manufactured by Oriental Yeast Co., Ltd.): 0.50, sodium chloride: 0.25%
R KB Y b AaBa655b, (16 BEhhS cul il G hlhabhlg®

cul tus at, 25C fQr two F ) L S
cipanmsti fo nt BF 0 SO T SRS pRAE ot Ner e e
mLp¥pleme)test e comaiixy Ml 0dapraductionudidturanediay 10

(soluble starch: 7%, gluten meal: 0.8%, pharmamedia: 0.8% and calcium
cibepate®. B%; pHS7.BY/did thel ution in di met hyl sul f oxi de,

and 0.04 nL each of the solution was added to the
suspension. After the addition, the m xture was shaken
at 28°C for 23 hours to conduct hydroxylation reaction.
After the reaction, an HPLC anal ysis 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
Organi sm Depositary, National Institute of Advanced

| ndustrial Science and Technology in Central 6, 1-1-1
Hi gashi, Tsukuba-shi, |baraki 305-8566, Japan as FERM
P- 18943 and FERM P-18944, respectively, on July 23,
2002, and were transferred to International Patent
Organi sm Depositary (I POD), National Institute of
Advanced I ndustrial Science and Technol ogy in Central

6, 1-1-1 Higashi, Tsukuba-shi, Ibaraki 305-8566, Japan
under the international depositary nunbers FERM BP-8446
and FERM BP- 8447, respectively, on July 30, 2003.

The retention tine of the above-descri bed

conmpounds when anal yzed under the follow ng anal ytical
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cells were cultured on a shaking culture apparatus at 25C for four days.
The culture solution was extracted with ethyl acetate, and analyzed by
TLC (Merck 5715, 15 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 Q.5Bappeared. This strain was
deposited with International Patent Organism Depositary, National

InShitelte &P REAVAACSE IR RIT 20 Beh @and ABh¥blogfin BBkfral 6,
-1 Hi ' ba-shi, Ibaraki - : -
éo}u%giaggo?,ﬂ;u a-shi, Ibaraki 305-8566, Japan as FERM P-18942

1-

on nd was transferred to International Patent Organism
Deppsitary (EXpekINational megitutes ofoAdaneestlBdustaabSeignce and
Technology in 25 Central 6, 1-1-1 Higashi, Tsukuba-shi, Ibaraki 305-
8bes\gidpandnftiemnd meubaohalr dshdsitaShhsabdo FERM BR-@4%2
on July 28, 2003. 145 146 [Example 2] Culture of A-1543 A frozen seed
Cl]_lﬁﬂ'é/e&ﬂ‘%fﬁfé irdd¥%ance was melted. 0.2 mL of the melt was

in@pPWtq%mo alzpig pk-¥olume conical flask containing 20 mL of a seed
5 culture medium (glucose: 2%, soybean meal (Esusan meat,

mpauEstured: by2amamoto Co., Inc.): 1%, yeast extract (manufactured
by Oriental Yeast Co., Ltd.): 0.5%, sodium chloride: 0.25% and calcium
cabonbes: 0'SBLOPH! 6ig) eAN@ttRY cdIROVS@ coifuYed ohSPSHAIMG
Cl&te rgn]tal %prPa{r?Wés" at 25'C for three days. Further, 0.6 mL of

6- deoxy 11107B: 27.2 m nutes
6- deoxy 11107D: 8.2 m nutes

[ Exanple 7] Culture of A-1544

A part of a slant culture nedium (yeast-malt
agar culture nmedium of A-1544 was inoculated into a
250 nmL-volume conical flask containing 25 nL of a seed
culture nmedium (potato starch: 2% glucose: 2% soybean
meal (Esusan neat, manufactured by Ajinonoto Co.,
Inc.): 2% vyeast extract: 0.5% sodiumchloride: 0.25%
cal cium carbonate: 0.32% copper sulfate: 0.0005%
manganese chl ori de: 0.0005% and zi nc sul fate: 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 nL each of this culture
sol ution was dispensed to a 2 nmi-vol une serum tube
(manuf actured by Sum tono Bakelite Co., Ltd.), and the
sanme amount of 40% gl ycerol aqueous solution was added

to the solution. The m xture was stirred and then

153



10

15

20

25

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 15 shaking culture apparatus at 25'C for five days. [Example 3]
Purification of 6-deoxy 11107B and¥sdeoxy 11107BI The culture solution
prepared by the method of Example 2 (1.2 L) was separated into a filtrate

ahdi 28%e18usinPacentrifigEPARE sﬂﬁé’iﬁ%{hrﬁﬁﬁgid%% W&ractettvith
ebassialed? L T celiuers, eetigetedyiih gooieng, (50 rieand

extract was filtrated to obtain an acetone extrac etone of the

ageiPpa cXiraakWas semIPYe@ BYidistdaton snder 29 seduaedcressule,
and then the distilled product was extracted with ethyl acetate (I L). The

rddpastives @by avenge 28y ariwad waskheg ditbuldter eartedtiethby pasat o
147 defgdration WILth anhydrous sodium sulfate. Then, these layers were

cSh &t ke BgethdaRRtRer rédhicetP HPEXN IS bidis BRI BRL
crg Lﬁq;i(\{ﬁ anggog},a;%j ﬁb’rqﬁta(?tit‘ﬁ fracfign .\\//\éIas %%iiy%%q silica gel

5 column chromatog Kiesel gel 60, 25 g), washed with toluene (50

mayt ant etutey] B asimikeghsaltitia iadéoluene Bsih ethylcaetate (3:1;
v/Vv)(300 mL) to obtain 161 mg of a crude active fraction containing 6-
dE6aRPOTBIEB afd 34%ng P RRELdE Wclivd fracfrP005% manganese

chl oride: 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 nL of the seed culture

sol ution was inoculated into a 250 nL-vol une coni cal
flask containing 25 nL of a production culture medi um
(potato starch: 2% glucose: 2% soybean neal (S-San
meat, manufactured by Ajinonoto Co., Inc.): 2% yeast
extract: 0.5% sodiumchloride: 0.25% calcium
carbonate: 0.32% copper sulfate: 0.0005% manganese
chl oride: 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.

[ Exanpl e 8] Production of 6-deoxy 11107D by
bi oconversi on reaction

Each of the strain A-1544 culture sol utions
obtai ned by the nethod of Exanple 7 (30 conical flasks
with a volune of 25 nm/250 nL each) was centrifuged at

3,000 rpmfor 10 mnutes to harvest the cells. The
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10 containing 6-deoxy 11107B1. The resulting crude active fraction
containing 6-deoxy 11107B was subjected to preparative
high-performance liquid chromatography (HPLC) under the preparative
conditions (Al) described below to obtain a 6-deoxy 11107B fraction
eluted. 15 Then, the solvent was retrsed by distillation to obtain 118.8
mg of 6-deoxy 11107B. Similarly, the crude active fraction containing

6-‘6%'(_)'@ 1‘&@0?8?%@_%Q&%Hd’t‘e@ﬁsi’ﬁb 1PL@ wrleM PRV
B Fas @) %%ﬂ?g%ﬁe@"g_)a.”d ‘NS{Z the %B§8§<§0 f?fd‘?g‘f?‘:’sedaby

illation to obtain mg of 6- deoxy iIO reparative H
coubiensatAl) GaLIPNCPAPEELASPAKIBLEIGH20s siameiss Fhmm,
length: 250 mm (manufactured by Shiseido Co., Ltd.) 25 Flow rate: 20
mdi/mit ydtsctidroiddemmaBiials: Kecarbniedeivaoér GOAG WL | on was
isocratic 147 13%Pre arative HPLC caonditions (A2) Column: CAPCELL
PARIEHS LG 126 FARRRRSEG i, Ahbf: 586 A tiahafactdrR by

SHseiqny Gouddd s Flans pRtg: 28 gakimigy S PLIREIRM 240 '}ffBr‘?d‘dﬁtﬁi

Acetonltrile/water%65:35, v/v), isocratic The retention time of the

abg\ir-dr§eriieco sompacinis whensnalyzachendesdbeifellowinge

a?ﬂgg??on product was centrifuged at 5,000 rpmfor 20
mnutes to separate the product into a filtrate and
cells. The supernatant liquid was extracted with ethyl
acetate (750 nL). The cells were extracted with
acetone (500 nL), and the extract was filtrated to
obtain an acetone extract. Acetone of the acetone
extract was renoved by distillation under reduced
pressure, and then the distilled product was extracted
with ethyl acetate (750 nL). The respective ethyl
acetate | ayer was washed with water, and dried by
dehydration wi th anhydrous sodium sulfate. Then, these
| ayers were concentrated together under reduced
pressure to obtain 365 ng of a crude active fraction.
This crude active fraction was subjected to silica gel
col um chr omat ogr aphy (Ki esel gel 60, 35 g), washed
with toluene (70 nL), and then eluted with a m xed
solution of toluene with acetone (4:1; v/v)(500 nm.) and
a m xed solution of toluene with acetone (2:1; v/v) (300
m.) to obtain 139 ng of a crude active fraction

cont ai ni ng 6-deoxy 11107D and 6-deoxy 11107BP, 78 ng of

a crude active fraction containing 6-deoxy 11107AV and
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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: 40C Flow rate: 1
mL/min 15 Detection: 240 nm Eluate: Acetonitrile/water (60:40, v/v),
isocratic Retention time: 6-deoxy 11%67B: 12.0 minutes 6-deoxy

11107BI: 26.4 minutes 20 [Example 4] Physicochemical properties of
6-RoXy 131 02BP MRkl Pr85éries of 8ty 119 07 apxy

s I = 11107 S rrined a ructur

e A B A B e A SR uae
paweer 848 A48t 2 dMoleshtadivgialki: 528ebRyMS 263y HNa) 6EGEMNS
519 (M-H) 3. Solubility: soluble in dimethyl sulfoxide, pyridine, methanol,
add d0éie\psorybplebiecih bavareepacalor veadiionh Ppsitierfomnce

iodine, sulfuric acid, and phosphomolybdic acid 5. Ultraviolet spectrum
(G, SRR S PARE ork B g S35 ¢ e br Spar &t ve

conditions (Bl) described below to obtain a 6-deoxy
11107D fraction and 6-deoxy 11107BP fraction el uted.
Then, the solvent was renoved by distillation to obtain
6- deoxy 11107D (67.0 ng) and 6-deoxy 11107BP (8.1 nm).
Simlarly, 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
usi ng HPLC under the preparative conditions (Al)

descri bed above and the preparative conditions (B2)
descri bed bel ow, respectively. Then, the solvents were
removed by distillation to obtain 6-deoxy 11107AV (9.3
ng), 6-deoxy 11107D 20-OH (19.9 ng), and 6-deoxy 11107F

(22.1 ng).

[ Exanple 9] Culture of strain A-1545

A part of a slant culture nedium (yeast-malt
agar culture nmedium of A-1545 was inoculated into a
250 nmL-volume conical flask containing 25 nL of a seed
culture nedium (potato starch: 2% glucose: 2% soybean
meal (Esusan neat, manufactured by Ajinonoto Co.,
Inc.): 2% vyeast extract: 0.5% sodiumchloride: 0.25%
cal cium carbonate: 0.32% copper sulfate: 0.0005%

manganese chl ori de: 0.0005% and zi nc sul fate: 0.0005%
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10 6. Infrared absorption spectrum (KBr)cm 1: 3449, 2965, 1734, 1456,
1372, 1242,1170 7. 1H-NMR spectrum (CD30D, 400MHz):8
ppm(integration, multiplicity, coupling constant J(Hz)):0.87(3H, d, 15
J=7.0Hz), 0.90(3H, d, J=7.0Hz), 0.94(3H, d, J=7.3Hz), 0.97(3H, d,
J=7.0Hz), 1.08(3H, d, J=7.0Hz), 1.21I/57A.21(1H, m), 1.24-1.36(2H, m),
1.42-1.52(3H, m), 1.61- 1.66(3H, m), 1.74(3H, d, J=1.IHz), 1.89-1.96(1H,

myH2/odEH, %sz ihe £h SnY)eQQLS‘% t 4l EFLe08) 5 8839

A A P S o gmzaa " a

5.42(1H, dd, J=9.2. 15.0Hz). 5.49(1H. dd, J=9 2. 15.0Hz). 5.65(1H. 25 dd,

Js@hul'ﬁ@ﬂzwa@ 08{ e ed 0t6HA), B8.3A(1 MOt ME=$616 16I0HK) 149
| h ties of 6-d 111078l
pi Bhimh ép&iﬁfﬁ%@?‘éaﬁ SRKEL038) G shiifl bbio@nd t he
Aﬁ&@ﬁ ! PSR% E%F%P Gebplsudyiq L péﬂs%gééd Ry dbg
fo owin a)t

ormula. 1. Molec rwelght 504, ESI-MS 527(M+N
ESOM3B HEHMut) @nl H-NMER rspeciiven (W33QR i 40@MHan B ppen

(integration,

frozen at —70°C to prepare frozen seed culture. This
frozen seed culture was nelted, and 0.25 nL of the
culture was inoculated into a 250 ni-vol une coni cal
flask containing 25 nL of a seed culture nedium (potato
starch: 2% glucose: 2% soybean neal (Esusan neat,
manuf actured by Ajinomoto Co., Inc.): 2% yeast
extract: 0.5% sodiumchloride: 0.25% calcium
carbonate: 0.32% copper sulfate: 0.0005% manganese
chl oride: 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 nL of the seed culture

sol ution was inoculated into a 250 nL-vol unme coni cal
flask containing 25 nL of a production culture medi um
(potato starch: 2% glucose: 2% soybean neal (Esusan
meat, manufactured by Ajinonoto Co., Inc.): 2% yeast
extract: 0.5% sodiumchloride: 0.25% calcium
carbonate: 0.32% copper sulfate: 0.0005% manganese
chl oride: 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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10 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(IH, m), 2.00(3H, s), 2.02-2.05(2H, m), 15 2.10(IH, dd, J-7.0,
14.3Hz), 2.27-2.31(IH, m), 2.43(IH, 1&@ J-5.1, 13.9Hz), 2.50-2.56(IH, m),
2.56(IH, dd, J-3.3, 13.9Hz), 3.18(IH, dt, J-3.3, 8.8Hz), 3.75 3. 80 (IH, m) ,
4. 91 (IH, covered with H20) , 5. 00 (IH, d, J-10.6Hz), 5.32(IH, dd, J-7.3,

ST 0, £ AP LA Chas Pk AT B i o,
JHildbA ) &-21 A, déatPi%A5.OHz) 150 151 OH [Example 6]

Acquisition of a strain for converting 6- deoxy 11107B into 6-deoxy
11107D A part aaslaft cuheresinedium fyddstmaltldgar eus@leut i ons

medium) of a strain separated from the 5 soil was inoculated into a_250
mR Y SRR W cdi I?Iﬁsﬁ'%é?ﬁélnmg S AP gegdl Quie¥a! fidbiuhi asks

(SR'Ye SO Ret 261 98057 DEY: FPYRE 5“%&'5%?‘?{} ’i“?é}?tege {

manufactured by Ajinomoto Co., Inc.): 0.5%, beef extract (manufactu

bg Dl €pni 0 &% 1yeast AQtextrach(manwfastureth by daffce Co.)TRSH%,
tryptone peptone (manufactured by Diffco Co.): 0.5%, and calcium

c&B®ohater@sa %y sarrnthectdlls wdretultfecBo®@ MM phosphat e
buffer solution (pH 6.0). Next, 6-deoxy 11107B as a

substrate was prepared as a 50 ng/nlL solution in

di met hyl sul f oxi de, and 0.25 nL each of the solution was
added to the suspension. After the addition, the

m xture was shaken at 28°C for 22 hours to conduct
hydroxyl ation reaction. After the reaction, the
reacti on product was centrifuged at 5,000 rpmfor 20
mnutes 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 nL), 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 |ayer was
washed with water, and dried by dehydration with
anhydrous sodium sulfate. Then, these |ayers were
concentrat ed together under reduced pressure to obtain
537 ng of a crude active fraction. This crude active

fraction was subjected to silica gel columm
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shaking culture apparatus at 28C for three days to obtain a seed culture
solution. Further, 0.6 mL of the 15 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 Q&9 Inc.): 20, yeast extract: 0.50,
sodium chloride: 0.250, 20 calcium carbonate: 0.32%, copper sulfate:

0DO0BIR! RRHBRAYsE Khefieik: 90088 and zfk suifsd @fodwsds; 151
1 4 I | i
a??é@%éefgg?ggj& GG g%‘éﬁ:rSF' L?Pﬁ%lstl?'ﬁ'ﬂg CYHYS 3PRAIAIYS on

mL each e resulting culture solution was
digpensgd the 1@ tH--welemeniest wbe; apd ¢ppBidioged nt 389804 teed
5 five minutes to harvest the cells. The cells were suspended in 2 mL of a
58 ehMtpre3phhtet OUfterTseiwtionh (54 & ON&lekE Bldeaxyw) {BOB Bt ) t 0

substrate was_prepared as a 5 mg/mL solutign in dimethylsulfoxide, and
o.‘b?ltrﬂL'éaJcﬁ?of IuBofiWiEadtidd 1othbr RFLLPRNSRIA AlfRF Bk ©-

a g‘BQg’ tfffﬁ'*%‘fb”ﬁ%asﬁhﬂﬁ“o?t 28CTaGe3 Jeprs o ¢t on
hydroxylation reaction. After the reaction, an HPLC analysis was

cenaiiciechin getal due BiramBsonvAoh the peakiebiiydedxy A1D07R- OH
appears, strain A-1544 and strain A-1545. These 15 strains were

dépskieadeicihtdtiéRalPateht (GrgaPRwh DepdskayMRiationalThe

Institut? of Advanced Industrial cien(t:e and Tecpnololgx in gentral 0,
155 ting crude active Traction contalnrng 6-deoxy

11107D was subjected to preparative high-performance

[ iquid chromat ography (HPLC) under the preparative
conditions (Bl) described below to obtain a 6-deoxy
11107D fraction eluted. Then, the solvent was renoved
by distillation to obtain 6-deoxy 11107D (67.2 ng).
Simlarly, the crude active fraction containing 6-deoxy
11107AV and the crude active fraction containing 6-
deoxy 11107D 20-OH, 6-deoxy 11107D 17-OH and 6- deoxy
11107D 17-CH (17-position epiner) were fractionated
usi ng HPLC under the preparative conditions (Al)

descri bed above and the preparative conditions (B2)
descri bed bel ow, respectively. Then, the solvents were
removed by distillation to obtain 6-deoxy 11107AV (5.7
ng), 6-deoxy 11107D 20-OH (9.0 ny), 6-deoxy 11107D 17-
OH (5.9 ng), and 6-deoxy 11107D 17-OH (17-position

epi ner) (6.4 ny).

Preparative HPLC conditions (B1)

Col um: CAPCELL PAK C18 UGL120, dianeter: 30 mm | ength:
250 mm (manuf actured by Shiseido Co., Ltd.)
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Higashi, Tsukuba-shi, Ibaraki 305-8566, Japan as FERM P-18943 and
FERM P-18944, respectively, on July 23, 20 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, Japa60under the international depositary
numbers FERM BP-8446 25 and FERM BP-8447, respectively, on July
36! 2983, At refhti e of the above-described compounds when

anal er ollowing analytical 152 153 HPLC conditions are
srrl%v%\;rél%qetg\}/vﬂ'Ar% }C/{icﬁl PLC conditions (b) Column: CAPCELL PAK

CEB e 820, Aliametart #i8 wMateaptiy 250s0m (manufackeed 8Yi c
Shiseido Co., Ltd.) 5 Temperature: 40'C Flow rate: | mL/min Detection:
240 mm Eluate: Acetonitrile/water (50:50, v/v), isocratic Retention time:

10 6-deoxy 11107B: 27.2 minutes 6-deoxy 11107D: 8.2 minutes
[Ee{a?r%é%] S RuFEbEACH A'p%??ofE;Bél}ant culture medium

(aELmaAt aapCEIlue eyl GefobpihNaRdRaulatey IR a | 15 g

mL-volume conical flask containing 25 mi_ of a seed culture medium
(rratorstaiCha A, gtucnsed 2k seibsan do Co., Ltd.)

Flow rate: 20 nmL/mn
Det ecti on: 240 nm

El uate: Acetonitrile/water (35:65, v/v), isocratic

The retention tinme of the above-described
conpounds when anal yzed under the follow ng anal ytical
HPLC conditions is shown below. Analytical HPLC
conditions (c)

Col um: CAPCELL PAK C18 SG120, dianeter: 4.6 nm

l engt h: 250 mm (manuf actured by Shiseido Co., Ltd.)
Tenperature: 40°C

Flow rate: 1 nlL/mn

Det ection: 240 nm

El uate: Acetonitrile/water (45:55, v/v), isocratic
Retention tine:

6- deoxy 11107D: 12.5 m nutes

Anal ogue 1 (6-deoxy 11107BP): 11.4 m nutes

Anal ogue 2 (6-deoxy 11107D 20-OH): 7.3 mnutes
Anal ogue 3 (6-deoxy 11107F): 4.6 m nutes

Anal ogue 4 (6-deoxy 11107D 17-OH): 7.8 m nutes
Anal ogue 5 (6-deoxy 11107D 17-OH): 8.3 m nutes
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meal (Esusan meat, manufactured by Ajinomoto Co., Inc.): 2-06, yeast
extract: 0.5-06, sodium chloride: 0.25-06, calcium carbonate: 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 28'C for three d®/s to obtain a seed culture solution.
0.75 mL each of this culture solution was dispensed to a 2 mL-volume

sENRN RS (handeetfed bl Biikomd Bakelte' @b td.), and the

same amount of 40% glycerol aqueous solution was added to the
solution. The mixture was stirred and then 153 154 frozen at -70C to

preRRsgrpréen sped phifdie: dbifeiozen seedalttrewasmetetedhg
0.25 mL of the culture was inoculated into a 250 mL-volume conical flask
cdritathing 25 mL of a seed culture medium (potato 5 starch: 2%, glucose:
2%, soybean meal (Esusan meat, manufactured by Ajinomoto Co

., Inc.):
o vt xRy TR CLE SR B DA ST ABpkTo L L07D
%, fate: 0.00052 ide: 0.0005% i
ode 5aamet U5 0 VOSEIVanaaneEs SO LOMHA YL e

0

sulfate: 0.0005%; pH 7.4), 10 and the ce ere culturedonas
caltwer apparatls aipttss tartted daystthebtainrmuseed sture) solution.
Further, 0.25 mL of the seed culture solution was inoculated into a 250

mk-volMleesoicdl MeikatBntaibdfey 2591l MEa pRUUMEDECUItURSedRum
1g§%?tﬁci_§tarch: 2%, glucose: 2%, soybean meal (S-San

2. 'H- NMR spectrum (CD;OD, 400MHz): & ppn(i ntegrati on,

mul tiplicity, 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 n), 1.29-1.37(3H,
m, 1.34(3H s), 1.44-1.52(2H, n), 1.60-1.64(1H m,
1.65(1H, dd, J=6.2, 13.9Hz), 1.77(3H, d, J=1.1Hz),
1.86(1H, dd, J=5.4, 13.9Hz), 1.89-1.94(1H n), 2.00(3H,
s), 2.43(1H, dd, J=5.5, 13.9Hz), 2.50-2.60(1H ),
2.56(1H, dd, J=3.3, 13.9Hz), 2.66(1H, dd, J=2.2,
7.7Hz), 2.89(1H, 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 HO),
5.01(1H, d, J=10.6Hz), 5.42(1H, dd, J=9.2, 15.0Hz),
5.50(1H, dd, J=9.2, 15.0Hz), 5.86(1H, d, J=15.0Hz),
6.13(1H, d, J=10.6Hz), 6.52(1H, dd, J=11.0, 15.0Hz)
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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), 20 and the cells were cultured on a shaking culture apparatus at
25C for four days. [Example 8] Prodi@2ion of 6-deoxy 11107D by
bioconversion reaction Each of the strain A-1544 culture solutions 25
obtained by the method of Example 7 (30gonical flasks with a volume of
25 mL/250 mL each) was centrifuged at/?LOOO rpm for 10 minutes to
harvest the cells. The 154 155 cells were s spended in 25 mL of a 50 mM
phosphate buffer solution (pH 6.0). Next, p-d€oxy 11107B as a substrate
was prepared as a 5¢smg/mL solution in“dimethylsulfoxide, and 0.25 mL
eachcﬁthesohnhnvvq,~'i~ chtothe-suspensign. Afte ﬂuaaddmon the
mixture was shaken atl28'C fab22 hours to conduct hy(Yr(%xyIatlon
reaction. After the reaction, the reaction product was centrifuged at 5,000
rpm for 20 minutes to separate the product into a filtrate and 10 cells. The
supernatant liquid was extracted with ethyl acetate (750 mL). The cells
WEEX exippresed 2jith REgEINedSABMchlangdribg extracwas filiisediue 1
obtain an acetone extract. Acetone of the acetone extract was removed

by Gistiggion dAdérBBlced

Physi cochem cal properties of an anal ogue 1

are shown bel ow. The anal ogue 1 was determ ned to have
a structure represented by the follow ng formul a.

1. Mlecular weight: 550, ESI-M 573(M+Na)*, ESI-M
549( M H) -

2. 'H- NMR spectrum (CD;OD, 400MHz): & ppn(i ntegrati on,

mul tiplicity, 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, n), 1.34(3H s), 1.58-
1.65(2H, n), 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

nm, 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,
nm, 3.00(1H, d, 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(1H
d, J=10.6Hz), 5.42(1H, dd, J=9.2, 15.0Hz), 5.50(1H, 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)
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15 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 20 pressure to
obtain 365 mg of a crude active frad®®. 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}\Soa 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-dgoxy 11107BP, 78 mg of a
crude active fraction coatainigg 6-deoxy nd 155 156 78 mg of
a crude active fracti J vl -OH and 6-deoxy
11107F. The resulting crdgle actif¥g fraction containing 6-deoxy 11107D
and 6-deoxy 11107BP was subjected to preparative high-performance 5
liquid chromatography (HPLC) under the preparative conditions (BI)
described below to obtain a 6-deoxy 11107D fraction and 6-deoxy

11 ExeBpIfractic) elubey.siTbeohibe svenivegseremeedity distillainneto?
obtain 6-deoxy 11107D (67.0 mg) and 6-deoxy 11107BP (8.1 mg). 10
SlrRitdBo e ibibie d2tiXB8fdtion containing 6-deoxy 11107AV and the

crude active fraﬁléion.cont inirr#; 6-|deox%111 7D 20-OH and 6-ciieoxej/ 5
11107F were flat¥Sh&8g "M cal " Properti es ol an anal ogtie

5 are shown below. The anal ogue 2 was determ ned to have

a structure represented by the follow ng formul a.

1. Mlecular weight: 552, ESI-M 575(M+Na)*, ESI-M
551( M H) -

2. 'H- NMR spectrum (CD;OD, 400MHz): & ppn(i ntegrati on,

mul tiplicity, 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, n), 1.35(3H s), 1.55-
1.65(2H, n), 1.69(1H, dd, J=5.9, 13.9Hz), 1.72-1.77(1H
nm, 1.77(3H s), 1.86(1H dd, J=5.9, 13.9Hz), 1.88-
1.95(1H, n), 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(1H,
d, J=2.2Hz), 3.10(1H, dt, J=2.2, 5.9Hz), 3.30(1H, dd,
J=2.0, 10.7Hz), 3.75-3.81(1H ), 4.71(1H dd, J=9.2,
10. 3Hz), 5.01(1H, d, J=10.6Hz), 5.42(1H, dd, J=8.8,

15. OHz), 5.50(1H, dd, J=8.9, 15.0Hz), 5.87(1H, d,
J=15. 4Hz), 6.13(1H, d, J=11.0Hz), 6.52(1H, dd, J=11.0,
15. 4Hz)
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using HPLC under the preparative conditions (Al) 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-154%&40 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., 25 Inc.): 2@, yeast extract: 0.50, sodium
chloride: 0.250, calcium carbonate: 0.32%; Copper sulfate: 0.0005%,
manganese chloride: 0.0005% and zinc sulfate: 8:0005%; 156 157 pH
7.4), and the cells were cultured on a shaki lture apparatus at 28C
for three days to obtaiff a d cu@re solutign. 0}75 mL each of this
culture solution wasdisgensedzo a -vBlurie setum tube 5
(manufactured by Sumitdtho Baké&lite Co., Ltd.), and the 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
inbE¥RAed Mtd 412507y SItaeBeItntRll RISRRONtAIRHgHS Mladbfedseed

CBIGERSS T PR

Physi cochem cal properties of an anal ogue 3

are shown bel ow. The anal ogue 3 was determ ned to have
a structure represented by the follow ng formul a.

1. Mlecular weight: 494, ESI-M5 517(M+Na)*, ESI-M
493(M H) -

2. 'H- NMR spectrum (CD;OD, 400MHz): & ppn(i ntegrati on,
mul tiplicity, 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, n), 1.27-1.30(1H, n), 1.34(3H s), 1.43-
1.54(2H, n), 1.57-1.68(3H, n), 1.78(3H, s), 1.87(1H
dd, 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(1H, dt

J=4.8, 9.2Hz), 3.57(1H, dd, J=9.5, 9.9Hz), 3.73-
3.79(1H, ), 5.02(1H d, 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, d, J=11.0Hz), 6.53(1H, dd, J=11.0,
15. OHz)
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starch: 2%, glucose: 2%, soybean meal (Esusan meat, manufactured 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 appadsggs at 28C for two days to obtain a
seed culture solution. Further, 0.25 mL of the seed culture 20 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 Ajinomot#Co., Inc.): 2%, yeast
extract: 0.5%, sodium chloride: 0.25%, calciu arbonate: 0.32%,
copper sulfate: 0.0005%, manganese chlqride: 0.Q005% and zinc sulfate:
0.0005%; pH 7.4), and[the ¢@lls were cultufed @n ajshaking culture
apparatus at 25C for four]Jdays. xathpl& 10PProduction of
6-deoxy 11107D by bioconversion reaction Each of the strain A-1545
culture solutions 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
shiftateveasifkpafdtyad aBORGIGRIsortieReRt | es of anal ogue 4

(6-deoxy 11107D 17-CH)

Physi cochem cal properties of an anal ogue 4

5 are shown bel ow. The anal ogue 4 was determ ned to have

a structure represented by the follow ng formul a.

1. Mlecular weight: 552, ESI-M 575(M+Na)*, ESI-M

551( M H) -

2. 'H- NMR spectrum (CD;OD, 400MHz): & ppn(i ntegrati on,

mul tiplicity, 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, n), 1.57-1.67(2H, n), 1.77(3H s), 1.88-

1.95(1H, n), 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(1H

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

nm, 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. 7THz), 5.92(1H, d, J=15.0Hz), 6.14(1H, d, J=11.0Hz),

6. 58(1H, dd, J=11.0, 15.0Hz)
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10 dimethylsulfoxide, and 0.25 mL each of the solution was added to the
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. Thels@pernatant 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 20 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. , these layers were 25
concentrated together under reduced pressure t obtaln 537 mg of a
crude active fraction. e active fractign was subjected to silica gel
column 158 159 chromafography (Kiesgl gél 60; 50°), washed with
toluene (100 mL), and then eluted with a mixed solution of toluene with
acetone (4:1; v/v)(600 mL) and a mixed solution of toluene with acetone
(2:1; v/iv)(600 mL) to 5 obtain 112 mg of a crude active fraction containing
6- deoxy 11107D and 47 mg of a crude active fraction containing 6-deoxy

11 FrAaPoeO MO B-dddxysi1aevnenT-CH  diPeRicbkgd1207pNE-0BHe 5
(RgPoRten Mo NS- oy

Physi cochem cal properties of an anal ogue 5

5 are shown below. The anal ogue 5 was determ ned to have
a structure represented by the followng formula. This
conmpound is a stereoi soner of the hydroxyl group at the
17-position of the anal ogue 4.

1. Mlecular weight: 552, ESI-M 575(M+Na)*, ESI-M

10 551(MH)"

2. 'H- NMR spectrum (CD;OD, 400MHz): & ppn(i ntegrati on,

mul tiplicity, 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, d, J=7.0Hz), 1.20-1.40(3H m), 1.34(3H s),

15 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 ), 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 HO), 5.01(1H, d,

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=11.0Hz), 6.59(1H, dd, J=11.0, 15.9Hz)
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resulting crude active fraction containing 6-deoxy 10 11107D was
subjected to preparative high-performance liquid chromatography (HPLC)
under the preparative conditions (BI) 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). 1% Bimilarly, the crude active fraction
containing 6-deoxy 11107AV and the crude active fraction containing 6-
deoxy 11107D 20-OH, 6-deoxy 11107D 17-OH and 6-deoxy 11107D
17-OH (17-position epimer) were fractionated using HPLC under the
preparative conditions (Al) 20 described abd&g and the preparative
conditions (B2) described below, respectivelyl Then, the solvents were
removed by distillation to obtain 6-deoxy 11JJ07AV (5.7 mg), 6-deoxy
11107D 20-OH (9.0 m 720H (5.9 mg), and 6-deoxy
11107D 17-OH (1 it} . arative HPLC
conditions (BI) Column: CAPCEld PAK'C18 UG120, diameter: 30 mm,
length: 250 mm (manufactured by Shiseido Co., Ltd.) 159 160 Flow rate:
20 mL/min Detection: 240 mm Eluate: Acetonitrile/water (40:60, v/v),
isocratic Preparative HPLC conditions (B2) 5 Column: CAPCELL PAK

C18 UG120, diameter: 30 mm, length:
[ Exanpl e 17] Physicochem cal properties of anal ogue 6

(6-deoxy 11107AV)

Physi cochem cal properties of an anal ogue 6
are shown bel ow. The anal ogue 6 was determ ned to have
a structure represented by the follow ng formul a.

1. Mlecular weight: 534, ESI-M 557(M+Na)*, ESI-M
533(M H)"

2. 'H- NMR spectrum (CD;OD, 400MHz): & ppn(i ntegrati on,

mul tiplicity, 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, n), 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(1H dd,
J=8.8, 10.3Hz), 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), 5.86(1H,
d, J=15.4Hz), 6.13(1H, d, J=11.0Hz), 6.52(1H, dd,
J=11.0, 15.4Hz)
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250 mm (manufactured by Shiseido Co., Ltd.) Flow rate: 20 mL/min
Detection: 240 mm Eluate: Acetonitrile/water (35:65, v/v), isocratic 10 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 PR8C18 SG120, diameter: 4.6 mm, 15
length: 250 mm (manufactured by ShiseidocCo., Ltd.) Temperature:40C
Flow rate: 1 mL/min Detection:240 mm Eld-b.[,ge: Acetonitrile/water
(45:55,v/v), isocratic 20Retention time: 6-deqg 1107D: 12.5 minutes
Analogue 1(6-deoxy 11107BP): 11.4 minutgs Analogue 2(6-deoxy
11107D 20-OH):7.3 nfinuteg Analogue 3(f-d€oxy; 11107F): 4.6 minutes
25Analogue 4(6-d 7 8omi srAnalogue 5(6-deoxy
11107D 17-OH):8.3 minutes 1d(\<M61 Analogue 6 (6-deoxy 11107AV):
17.8 minutes [Example 11] Physicochemical properties of 6-deoxy
11107D

[ Exanpl e 18] (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-

6, 10, 12, 16, 20- pent anet hyl - 7- ( ( 4- et hyl pi per azi n- 1-
yl ) carbonyl ) oxy-18, 19- epoxytri cosa-8, 12, 14-trien-11-
ol i de (compound 18)

(Exanpl e 18-1 step)
(1) (8E, 12E, 14E) - 7- acet oxy- 3, 16, 21-tri s(1-
et hoxyet hoxy) - 6, 10, 12, 16, 20- pent anet hyl - 18, 19-

epoxytricosa-8,12, 14-trien-11-olide

OEE

(8E, 12E, 14E) - 7- acet oxy- 3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 18, 19- epoxytri cosa- 8, 12, 14-
trien-11-olide (6-deoxy 11107D) (129 ng, 240 pnol) was

di ssolved in nethylene chloride (2 nmL). Ethyl vinyl
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Physicochemical properties of 6-deoxy 11107D 5 are shown below.
6-deoxy 11107D was determined to have 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):8 ppm(integration, 10
multiplicity, coupling constant J(Hz)16$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),
1800eR7(3H 4nijl1.3k34, §8lA4-2RS(BAY T i NBOMD.S4(1H, m),

16 e 3.9Hz), 1,77(3H, ¢p J51.1HZ), 15, 1.86( J=5.4,
S QS T HRAE 0T o, 500 3ol do S by 8 e
25854606k rmxt 258 (Ht, ddon3 2rbePEElrb6@ht ddhd=2 act i on
7.7Hz), 2.89(1H, dt, J=2.2, 6.2Hz), 3.52(1H, dt, J=4.8, 8.4Hz),

31T5x3.80€1L HaR),s4.90 (164 catetduewsiaM20) e2QPBICAL UH ed f Br1046182),
Sﬁéng,dd, J=9.2, 15.0Hz), 5.50(1H, dd, J=9.2, 15.0H ,5..8?(le,d,
JPPYBR ) B K 1HEACHLPH el X (858 (MRtHiaLy s oF 19 il efdivi 62

OLLEP\ILL W%ﬁﬁe}?] EHMSHCR%WHF‘F?&%PE‘?HG%D%?%%[%a'%‘é%éd Wi th
(6-deoxy 11107BP) Physicochemical properties of an analogue 1 are
sipawn bekv. wWateeangloguerl)wasdeterinied tochave) 5 a Ftecture
represented by the following formula. 1. Molecular weight: 550, ESI-MS
573 NANIESI-9i ¢ | ayer was dried over anhydrous sodium

sul fate, and then filtered. The filtrate was
concentrat ed under reduced pressure to obtain the title
conmpound as a crude product (188 ny).

ESI- Vs m z 775( M+Na) *.

(Exanpl e 18-2 step)

(2) (8E, 12E, 14E) - 3, 16, 21-tri s(1- et hoxyet hoxy) - 7-
hydr oxy-6, 10, 12, 16, 20- pent anet hyl - 18, 19- epoxytri cosa-
8,12, 14-trien-11-olide

(8E, 12E, 14E) - 7- acet oxy- 3, 16, 21-tri s(1-
et hoxyet hoxy) - 6, 10, 12, 16, 20- pent anet hyl - 18, 19-
epoxytricosa-8,12, 14-trien-11-olide (186 ng) as the
crude product was dissolved in nmethanol (2 nl).
Pot assi um carbonate (75.0 ng, 543 unmol) was added to

the reaction m xture, and the reacti on m Xxture was
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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- 1.65(2H, m), 1.68(1H, dd, J=6.2, 13.9Hz), 1.77(3H, d, J=1.IHz),
1.86(1H, dd, J=5.5, 13.9Hz), 1.88-1193%1H, m), 2.00(3H, s), 2.42(1H, dd,
J=5.1, 14.3Hz), 2.52 15 2.58(1H, m), 2.56(1H, dd, J=3.3, 14.3Hz|:% _
29113 781t nf) 08 Mol BUPE MDA, @ 1FRHeEt, RY 55,9 E},S

R PR T e S T
745 4HZh 6. 1A Hordy 2Ri 1= 119 Biz) B3 (At 66k 7 L R, BBiAe) (168
163 OH [Example 13] Physicochemical properties of analogue 2 (6-deoxy
101070 W0c®H) Phisicotigemical beyirtivwst ali aadioguer2 aahydr ous

shown below. The anal e 2 was determined to have a structure
SRELAHTLS (L Solldaih E5BELIAS MBREERY VARGRE: 553 MESI MS

STAMtNAhgEel t@%‘kﬂé“%%'_“g\'g\gﬁf?@&“ rPpaR, 6§QMEBP:§rm

ppm(integration, multiplicity, couplin nstant J(Hz)):0.87(3H,d,
Jehdtat 0 7apyd,(Ibh.Okizsi 1.0¢EBHydl JB03HEB 104300 um
s),1.25-1.35(3H, m), 1.35(3H, s), 1.55-
hexane: ethyl acetate = 3:1 -> 2:1) to obtain the title
conmpound (131 ny, 185 upnol, 78.6% 2 steps) as a
colorless oil.

ESI - M5 mz 733( MrNa) *.

(Exanpl e 18-3 step)
(3) (8E, 12E, 14E) - 3, 16, 21-tri s(1- et hoxyet hoxy) -
6, 10, 12, 16, 20- pent anet hyl - 7- (4- ni t rophenoxy) car boxy-

18, 19- epoxytricosa-8, 12, 14-trien-11-ol i de

OJ\O

(8E, 12E, 14E) - 3, 16, 21-tri s(1- et hoxyet hoxy) - 7-
hydr oxy-6, 10, 12, 16, 20- pent anet hyl - 18, 19- epoxytri cosa-
8,12, 14-trien-11-olide (129 ng, 182 pnol) was dissol ved
in nmethylene chloride (1 nL). Triethylam ne (127 pL,
911 pnol) and 4-di et hyl am nopyridine (67.0 ngy, 548

pol ) were added to the reaction m xture, and the
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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, 13.9Hz), 2.90(1H, d,
J=2.2Hz), 3.10(1H, dt, J=2.2, 5.9Hz), 3.30(1H, dd, J=2.0, 10.7Hz),
3.75-3.81(1H, m), 4.71(1H, dd, J=927110.3Hz), 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,
JEERANLOTE TBeHITEL JWas (Silify, 6&h(@l, HaoM 1eaPeEaty)e d301680

0] le 14] [ emica ertj f apal 6- V.
1ﬁ&%ﬁ%ﬁysiéc%@ﬁfglgﬁoﬁgtiégﬁjﬁ a'ﬁ}éjﬁ]a%gsﬂe g%lﬂz)rgos?h%?/vn elow.
The ppalgguesswagisitgrminedde Aave e SEUHFe t@res_emf@y bybe
following formula. 1. Molecular weight: 494, ESI-MS 517(M+Na) ", ESI-MS
493(@e4H) dr 'epMIVER spectlivng CDSDT, 400 MA X8I ppndintedragon, 10
multiplicity, couplin constantJ{Hz %:O. 0(6H, d, J=7.0Hz), 0.94(3H, t,
Jéf".;ﬁ‘zb,oﬂoﬂ?ﬂ, 9=0R51)! 111529 2L 1 SFRERBEMN nf,OF

3?463'%%% &:43'%%4(2556‘?%%7#@&?'& Reest-4P3E S Tl bkt ny

"J=5.1, 13.9Hz), 2.42(1H, J=5.5, 14.3Hz), 2.52 15 2.58(1H, m),
2576tk &d,(B®.3.04. 36N 2 6 Lbt, glani k=2 2yBtHA)a2 886k hedt, wi t h

J=2.2, 5.9Hz), 3.52(1H, dt,
a saturated aqueous solution of sodium
hydr ogencarbonate (10 nL) and purified water (10 ni)
twice, and with brine (10 m.). The resulting organic
| ayer was dried over anhydrous sodiumsulfate, filtered
and concentrated. The resulting concentrate was
purified by silica gel colum chromatography (Merck
Silica gel 60, 63 to 200 um hexane:ethyl acetate = 5:1
-> 4:1) to obtain the title conpound (137 ng, 156 unol,

85.8% as a colorless oil.

ESI - M5 mlz 898( MrNa) *.

(Exanpl e 18-4 step)

(4) (8E, 12E, 14E) - 3, 16, 21-tri s- ( 1- et hoxyet hoxy) -
6, 10, 12, 16, 20- pent anet hyl - 7- ( ( 4- et hyl pi per azi n- 1-

yl ) car bonyl ) oxy-18, 19- epoxytri cosa-8, 12, 14-trien-11-

ol i de
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J=4.8, 9.2Hz), 3.57(1H, dd, J=9.5, 9.9Hz), 3.73- 3.79(1H, m), 5.02(1H, d,
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, 20 J=15.0Hz), 6.12(1H, d, J=11.0Hz), 6.53(1H, dd, J=11.0,
15.0Hz) 164 165 OH OH [Example 15] Physicochemical properties of
analogue 4 (6-deoxy 11107D 17-OHjZPhysicochemical properties of an
analogue 4 5 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 (CD30D,
400MHz):8 ppm(integration, multiplicity, coﬁ)ling constant
J(Hz)):0.87(3H, d, J=6.2Hz), 0.88(3H, A, JE7.OHz), 0.94(3H, t, J=7.3Hz),
0.97(3H, d, J=7.0Hz), 125125(3H‘n5\)v1J s), 1.44-1.55(2H, m),
1.57-1.67(2H, m), 1. 77(%5@ s), 1.88-1.9 .00(3H, s), 2.43(1H,
dd, J=5.5, 13.9Hz), 2.5 J=3. -2.61(1H, m),
2.84(1H, dd, J=2.2, 7.7H ), 2.9 dd) J=2.2, 6. 6 z), 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=88&;, 126HA ) 92(1it6, @ 1J+15.QHL), 64 héldybtchoxy) -
J=11.0Hz),
6,10,1%,16,20-pentanethy|-7-(4-nitrophenoxy)carboxy-

18, 19- epoxytricosa-8, 12, 14-trien-11-olide (26.6 ny,
30.4 pmol ) was dissolved in tetrahydrofuran (0.5 nl).
A solution of 1-nmethyl piperazine (4.4 pL, 49 pnol) in
tetrahydrofuran (0.5 nL) was added to the reaction

m xture and the reaction m xture was stirred at room
tenperature for 2.5 hours. This reaction solution was
concentrated, and the concentrate was purified by
silica gel colum chromat ography (Fuji Silysia NH
Silica gel, 100 pum hexane:ethyl acetate = 1:1) to
obtain the title conpound (25.1 ng, 30.0 pnol, 98.7%
as a colorless oil.

ESI-MS miz 837(MH) ™.

(Exanpl e 18-5 step)

(5) (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-

6, 10, 12, 16, 20- pent anet hyl - 7- ( ( 4- et hyl pi per azi n- 1-
yl ) car bonyl ) oxy-18, 19- epoxytri cosa-8, 12, 14-trien-11-
ol i de (compound 18)
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6.58(1H, dd, J=11.0, 15.0Hz) 165 166 Ch [Example 16] Physicochemical
properties of analogue 5 (6-deoxy 11107D 17-OH) Physicochemical
properties of an analogue 5 5 are shown below. The analogue 5 was
determined to have a structure represented by the following formula. This
compound is a stereoisomer of the hy@roxyl group at the 17-position of
the analogue 4. 1. Molecular weight: 552, ESI-MS 575(M+Na)’, ESI-MS
10 551(M-H) 2."H-NMR spectrum (CD30D, 400MHz):8 ppm(integration,
multiplicity, coupling constant J(Hz)):087¢8H.Q, J=6.6Hz), 0.89(3H, d,
J=7.0Hz), 0.94(3H, t, J=7.3Hz), 0.97Wd ‘OHz), 1.20-1.40(3H, m),
1.34(3H, s), 15 1.43-1. . 1L87-1.96(1H, m), 2.00(3H,
s), 2.43(1H, dd, J=5.1, 1.3. ] .3, 13.9Hz),
2.54-2.55(1H, m), 2. , , 07 J5813Hz), 3.52(1H, dt,
J=4.4, 8.4Hz), 3.74- 3.81(1H, m), 4.91(1H, covered with H20), 5.01(1H, d,
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=11.0Hz), 6.59(1H, dd, J=11.0,
15.9Hz) 166 167 OH

(8E, 12E, 14E) - 3, 16, 21-tri s- ( 1- et hoxyet hoxy) -

6, 10, 12, 16, 20- pent anet hyl - 7- ( ( 4- et hyl pi per azi n- 1-

yl ) carbonyl ) oxy-18, 19- epoxytri cosa-8, 12, 14-trien-11-
olide (25.1 ngy, 30.0 pnol) was dissolved in a 1:1 m xed
sol ution of tetrahydrofuran and 2-nethyl-1-propanol (1
m.). Pyridiniump-toluenesul fonate (23.7 ny, 94.3
pmol ) was added to the reaction m xture at room
tenperature. The reaction mxture was stirred at the
sanme tenperature for 24.5 hours, and then pyridinium p-
tol uenesul fonate (8.7 ng, 34.6 unol) was further added
to the reaction mxture. The reaction mxture was
stirred for 4.5 hours. The reaction m xture was
diluted with ethyl acetate (30 nL), and the organic

| ayer was washed with a saturated aqgueous sol ution of
sodi um hydr ogencarbonate (6 m.) and purified water (6
m.) twice, and with brine (6 nL). The resulting
organi c |l ayer was dried over anhydrous sodi um sul fate,
filtered and concentrated. The resulting concentrate
was purified by thin-layer chromatography (Fuji Silysia
NH Silica gel plate; chloroformmethanol = 40:1) to
obtain the title conpound (12.2 ny, 19.6 unol, 65.3%

as a colorless oil.
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[Example 17] Physicochemical properties of analogue 6 (6-deoxy
11107AV) Physicochemical properties of an analogue 6 are shown
below. The analogue 6 was determined to have 5 a structure represented
by the following formula. 1. Molecular weight: 534, ESI-MS 557(M+Na)’,
ESI-MS 533(M-H) 2."H-NMR spectaim (CD30D, 400MHz):8

ppm(integration, multiplicity, coupling constant J(Hz)):0.87(3H, d, 10
M SRghA Ul LI, GOBo02P R, S 1A, 6

J5L 281, m), 1.33 ~ 1.58- , M), 1.63( d,
326‘.2); 4. z),ol.g%ﬁf' d?jl]: ﬁ?%sf@%ﬁ%ﬁ ?89(31??,'(]1%'5'
J85.49(13-8H3), 22B283%IH, m)12942(1Y(dhJI=5H)5, 1. JIRAS s),
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 7549:80(B5,(rH 4.9 (1H], .05 (JHE. 8, drh. 381zR.5501 (14, 3HA¥10.8HEY( 3H,
5.42(1H, dd, J=8.8 15'0&2% SEg(lH,_dd,J:Q.Z, 15.0Hz), 5.86(1H, d
OHz),

5 3015479y, B H3 - LOCAH 6:521R; ddt26 1.01189Hz) A661H
o 1218 T penishietyi A et ki 1o Fatbug ™
oxy-38(1P-epeyirichsa-§,12 113-vieny11-nlige(cempadnd 182 OH
8.1Hz), 2.88(1H, dt, J=2.2, 5.5Hz), 3.42-3.54(5H, m),

3.74-3.81(1H, ), 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-M5 nfz

621( M+H) *.

[ Exanpl e 19] (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-

15 6, 10,12, 16, 20- pent anet hyl - 7- (( 4- met hyl honopi per azi n- 1-
yl ) car bonyl ) oxy-18, 19- epoxytri cosa-8, 12, 14-trien-11-
ol i de (compound 19)

The title conpound (colorless oil) was

synt hesi zed in the sane manner as in Exanple 18.

20 H NWR spectrum (CD;OD, 400MHz) & ppm) : 0. 87(3H, d,
J=7.0Hz), 0.89(3H, d, J=7.0Hz), 0.93(3H t, J=7.3Hz),
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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-
epoxytricosa-8,12,14-trien-11-olide OFF
(8E,12E,14E)-7-acetoxy-3,16,21-trihydroxy- 10
6,10,12,16,20-pentamethyl-18,19-ep@%ytricosa-8,12,14 trien-11-oiide

(6-deoxy 11107D)(129 mg,240 mol) was dissolved in methylene
cRofe® OB( Ethyl Myl 168468 EHBIL 4L, 314.3,%%%1) &nd

pyridigiugn p- tolue ona 79 )were gaddegl t

ool b at Toot gt hit the Janlan Ml GAeL
stirged gtthessamea tegypperatpresor 4.8 heHrs. mhis reasipn 1)ixtdge was
diluted with ethyl acetate (30 mL), and the organic layer was washed with
pdrflsRwatbr (H2 mL)2ar@Phdié (1mLY=Phe?,rebulBhl orgahid fayer was
driegl_b(c%)]}{/er anfaidrous sodium sgjlfate, %nd then filtered. Tae filtrate was 10

> céh ritbd Thderrefficed %9 re B obir? e mp]ozu%dzdsa
ciydg de%t.@gﬂlp)-Es'j\éﬁdr'/é%?(“"é'\@‘(iéﬁ%a@@!e }&zg gep)

(2) (8E,12E,14E)-3,16,21-tris(1-ethoxyethoxy)-7-

hyidrogy6) 10,52 36 2Hpeaidmethyl- 18,19 2p0Myyicosag86( 1H, d,
8,12,14-trien-11-olide OH

J=15.0Hz), 6.12(1H, d, J=11.0Hz), 6.52(1H dd, J=11.0,

15. OHz) ; ESI - M5 ml z 635( MrH) .

10 |[Exanple 20] (8E, 12E, 14E)-7-(N-(2-(N , N -
di et hyl am no) et hyl - N- net hyl ) car banoyl oxy) - 3, 16, 21-
tri hydroxy-6, 10, 12, 16, 20- pent anet hyl - 18, 19-

epoxytricosa-8,12, 14-trien-11-olide (conpound 20)

0]
\/N\/\N/LO

The title conpound (colorless oil) was
15 synthesized in the same nmanner as in Exanple 18.
'H NMR spectrum (CD;OD, 400MHz) &( ppm) : 0. 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, nm), 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, n),
2.66(1H, dd, J=2.2, 8.1Hz), 2.87-2.95(4H, n), 3.30-
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OFE (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 (186 mg) as the 20 crude product was
dissolved in methanol (2 mL). Potassium carbonate (75.0 mg, 543 mol)
was added to the reaction mixture,ar@ the reaction mixture was 169 170
stirred at room temperature for three hours. This reaction solution was

diﬁjtég VAt etﬁl/ll.a tgt%((%U' nﬂ_t) ; aﬂ&ﬁe“org%n%g/er wad fradndd (hth
b'P@e (1P lﬁ%lq)elﬁ%'c%d-rhe\]%@aﬂ'c 'Q.V%{E}g’f‘s dé'?Hf("%Ha”BVdrj’é‘ié 6Hz)

sodium's Itered and contentra The "resulting concentrate wa
perifieg hysiliga gebeglumn chrapatgranBoMerck &ilicayge 69, 63 to
200 m; hexane:ethyl acetate = 3:1 -> 2:1) to obtain the title compound
(133 gz 185 Md618.8%,D stépdpad bz cdodedslbll. ESI-MSkh/OHz) ,
733(M+Na)". (Example 18-3 step) (3 .

(6 28kt B P hsfh ot Xy RRbGISbAG181 2 651(MeH)
16,20-pentamethyl-7-(4-nitrophenoxy)carboxy- 15
18,19-epoxytricosa-8,12,14-trien-11-olide OEE
(GEEXAll4E) 8116, 20 8Hs (I2ethoAythexy)e(21- t r i hydr oxy-
hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-

8 8.21M0-fonl 61-dAd@ e R Ry, NBL-molf (hs(dsRvedi n- 1-

yl ) pi peridi n-1-yl)carbonyl)oxy-18, 19- epoxytri cosa-
8,12, 14-trien-11-olide (conmpound 21)

The title conpound (colorless oil) was
synt hesi zed in the sane manner as in Exanple 18.
'H NMR spectrum (CD;OD, 400MHz) &( 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, n), 1.33(3H s),
1.77(3H, s), 1.82-1.97(4H, n), 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, n),
4.77(1H, 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),
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in methylene chloride (1 mL). Triethylamine (127 L, 20 911 mol) and
4-dimethylaminopyridine (67.0 mg, 548 mol) were added to the reaction
mixture, and the 170 171 reaction mixture was stirred at room
temperature for 30 minutes. A solution of 4-nitrophenyl chloroformate
(112 mg, 556 mol) in methylene chlofde (1 mL) was added dropwise to
this reaction mixture and the 5 reaction mixture was stirred at room,
tebnperbtite 16935 AddrsOThéTeQEton FntinEwas &ilGRAMiHbthyl
acetate (30 mL), and the organic layer was washed with a saturated
agueous solution of sodium hydrogencarbonate (10 mL) and purified
WRES(AABINeL )2 2P twies andmvithuine (YNNL- The ragulting organic
layer was dried over anhydrous sodium sulfate, filtered and concentrated.
THe eéduiticgrcongeithé Wwear pariyd by ¥)licd.gbb cadllmirr i hydr oxy-
chromatogrj{)gy éMerck Silica gel 60, 63 to 200 m; hexane:ethgl acetate

=%1451 Odﬁlsmttﬂﬁ‘%ﬁlgydo'rﬂ&&% ARG 15ORR S8 Bobstas
5 2,CP|quless Oilo FRMS 88@8&%51%2‘- (Example 18-4 step) (4)
(8E,12E,14E)-3,16,21-tris-(1-ethoxyethoxy)- 20
6,10,12,16,20-pentamethyl-7-((4-methylpiperazin-l y1) carbonyl)
oxy-18,19-epoxytricosa-8,12,14-trien-11- olide 171

The title conpound (colorless oil) was
synt hesi zed in the sane manner as in Exanple 18.
'H NMR spectrum (CD;OD, 400MHz) &( ppm) : 0. 87(3H, d,
J=7.3Hz), 0.89(3H, d, J=7.3Hz), 0.93(3H, t, J=7.3Hz),

10 0.99(3H, d, J=7.0Hz), 1.05(6H, t, J=7.0Hz), 1.19-
1.65(7H, n), 1.33(3H, s), 1.65(1H dd, J=5.5, 13.9Hz),
1.76(3H, s), 1.80-1.90(1H, n), 1.86(1H, dd, J=5.5,
13.9Hz), 2.42(1H, dd, J=5.1, 13.9Hz), 2.51-2.59(4H, n),
2.58(4H, q, 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, n), 3.52(1H,
dt, J=4.4, 8.4Hz), 3.72-3.80(1H nm), 4.74(1H 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(1H,
d, J=15.4Hz), 6.12(1H, d, J=11.0Hz), 6.52(1H, dd,

20 J=11.0, 15.4Hz);ESI-MS mz 637(M+H) ™.
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172 OFF (8E,12E,14E)-3,16,21-tris(1-ethoxyethoxy)- 6,10,12,
16,20-pentamethyl-7-(4-nitrophenoxy)carboxy-
18,19-epoxytricosa-8,12,14-trien-11-olide (26.6 mg, 30.4 mol) was
dissolved in tetrahydrofuran (0.5 mL). 5 A solution of 1-methyl piperazine
(4.4 L, 49 mal) in tetrahydrofuran (Q.38nL) was added to the reaction
mixture and the reaction mixture was stirred at room temperature for 2.5

hbfsaRls&eddlion §8GtidR Fak? Ebndertfted 2Zarkt the concentrate was

r|f chr [ i S ica
gel %%B&ﬂrgerfé@ geé ace gt‘en O{nl?'o g aag@fo(ﬁw %ci#ﬁ\lpwn%f(% 1
Mo BRYIMNOK 270, a9a £6lartesp @it E%M@m/w,szawm) 15
(Example 18-5 step) 5) (8E,12E,14E)-3,16,21-trihydroxy-
6 209X, 1.6 ) 209sent8mbehyl 4~ ((4ineeth{lbisdradia-1{ conpound 23)
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11- olide (compound 18)
172 173 OH (8E,12E,14E)-3,16,21-tris-(1-ethoxyethoxy)-
6,10,12,16,20-pentamethyl-7-((4-methylpipgrazin-1-
yI)carbonyI)oxy-lB,19-epoxytricosa—8,Wih@n-ll- olide (25.1 mg, 30.0
mol) was dissolved in a 1:1 mix

5 (Exanple 23-1 step)
(1) (8E, 12E, 14E) - 7- acet oxy- 6, 10, 12, 16, 20-
pent anet hyl - 3, 16, 21-tris(triethylsiloxy)-18, 19-

epoxytricosa-8,12, 14-trien-11-olide

OTES

A solution of (8E, 12E, 14E)- 7-acet oxy- 3, 16, 21-
10 trihydroxy-6, 10,12, 16, 20- pent anet hyl - 18, 19-
epoxytricosa-8,12, 14-trien-11-olide (54 ng, 0.1 mml),
4-di net hyl am nopyridine (124 ng, 1 mml), and
triethylamne (102 ng, 1 mmol) in nethylene chloride
(2.5 nL) was cooled to 5°C. A solution of triethylsilyl
15 chloride (152 ng, 1 mol) in nethylene chloride (0.5

nm.) was added dropwi se to the reaction m xture, and
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5 solution of tetrahydrofuran and 2-methyl-I-propanol (1 mL). Pyridinium
p-toluenesulfonate (23.7 mg, 94.3 mol) 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 10 toluenesulfonate
(8.7 mg, 34.6 mol) was further addekl7 %o the reaction mixture. The
reaction mixture was_ stirred for 4.5 hours. The reaction mixture was

diited vifteethfR&ddtae BOXhLY @nWahe Drbdriedagbr WAS Nashed with
f d
purltfﬂ{dg LA E SrorlH i 15{ﬁ%r|negl?g¥ r(jiL ﬂeﬁ&qup%temggsmu o

ater ( mL) twic ndw e resulting organic

layer Wé@fmweéﬁwyd%@t%m&ﬂﬁaﬁefﬂteﬁ e apel genrentralpdy
The resulting concentrate was purified by thin-layer chromatography (Fuji
Sikasia 2aie Sildd Gevpater chlo'lfcbfermeﬁelﬂhhhﬁgz angigno Cobtajrethewas

tltle compound (12. 19.6 mol, 65,3% colorle soil. 173 174
O Qe P (BB BN bl EH, B DL i pind

Oégﬁ%n?’r%‘tGeGH%(?e?g(?QdExc]eg i sQ;P§(3H P 29

19-1.37(3H, m), 1.33(3H, s), 1.40-1.65(4 1.65(1H, dd, J

14 851290k 7VERH fudi 5@ dHBY 1s86(1th dgleV=25), a#3Hz2),
1.89-1.97(1H, m), 2.29(3H, s), 2.35-2.45(5H, m), 2.53-2.60(1H, m),
2 G DB U=Ny13 HARY, @ 66 (1H; @dget2 60N, 40 to 50 um

et hyl acetate-hexane, 1:19 -> 1:14) to obtain the title
conmpound (77.1 ng, 88% as a colorless oil.
ESI-MS m z 901( M+Na) *.

(Exanpl e 23-2 step)
(2) (8E, 12E, 14E) - 7- hydr oxy- 6, 10, 12, 16, 20-
pent anet hyl - 3, 16, 21-tris(triethylsiloxy)-18, 19-

epoxytricosa-8,12,14-trien-11-olide

OTES

(8E, 12E, 14E) - 7- acet oxy- 6, 10, 12, 16, 20-
pent anet hyl - 3, 16, 21-tris(triethylsiloxy)-18, 19-
epoxytricosa-8,12, 14-trien-11-olide (77 ng, 0.0875
mmol ) was dissolved in nmethanol (2 nL). Potassium
carbonate (36.5 ng, 0.262 mmol) and net hanol (1 ml)

were added to this nethanolic solution, and the
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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)-3,16,2118iydroxy 15
6,10,12,16,20-pentamethyl-7-((4-methylhomopiperazin-I- y1) carbonyl)

ok R38R MyHicHR-8@8 15t irfehefl-alideQeabBIRE 13) ¢ite Ther

ti m (cologgless. ai Y sized in the n S in
T VA AR el R T
J51 R12)a8 S4B, d ol -Ohtzd, Q.A(Bt JadF & 3Hayck74bES washed
0.98-1.03(3H, m), 1.20-1.68(8H, m), 1.33(3H, s), 1.77(3H, s),
1\83thoB(4Hnam), 2TB4(361, GRM.42(1ay,edd W5 .8 1 B IHw) th5ePhe6l681 S
m), 2.66g1H, dd, ]]:2.2, 7.7H2), 2.89§1H, oEde J=2.2,6.2Hz), 3.44 5
3'5R@NG Sy 941 86 @An, n‘é, LWHRIHARE, $ESEY 51358 SRNIAN d,
JriAtey PEeH 0. 99 190U SROCL G2 1A ec
5.86(1H, d, J=15.0Hz), 6.12(1H, d, J=11.0Hz), 6.52(1H, dd, J=11.0,
159H) IS VI Gen/zds it Fhridhiibegreip Y] (Kant o silica gel

(8E,12E,14E)-7-(N-(2-(N',N'- diethylamino)ethyl-N-methyl)
cAMAIMALAYY-H06 pm et hyl acet at e-hexane, 1:9 -> 1:6 ->
1:4 -> 1:3) to obtain the title conmpound (38.6 ng, 50%
10 as a colorless oil.

ESI - M5 mz 859( MrNa) *.

(Exanpl e 23-3 step)
(3) (8E, 12E, 14E) - 6, 10, 12, 16, 20- pent anet hyl - 7- ( ( 4-
ni t rophenoxy) car boxy) -3, 16, 21-tris(triethyl sil oxy)-

15 18, 19-epoxytricosa-8,12,14-trien-11-olide

OTES

A sol ution of (8E, 12E, 14E) - 7- hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 3, 16, 21-tri s(tri et hyl si |l oxy) -
18, 19- epoxytricosa-8, 12, 14-trien-11-olide (38.6 ny,
0.046 mmol ), 4-dinethyl am nopyridine (26 ng, 0.207

20 mol) and triethylamne (28 ng, 0.276 nmol) in
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trinydroxy-6,10,12,16,20-pentamethyl-18,19-
epoxytricosa-8,12,14-trien-11-olide (compound 20) OH The title

compound (colorless oil) was 15 synthesized in the same manner as in
Example 18. 1H-NMR spectrum (CD30D, 400MHz)8(ppm):0.87(3H, d,
J=8.IHz), 0.89(3H, d, J=7.0Hz), 0.9883H, 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), .
1BBLNYBENS SOhHr 2 491K, de)i=4es 1weled 2t.5)1-§f’633(8|—r,°\n%9' ution

2.66(1H, dd, J= H 7- )n3.30 175.1 : :
St SO e L oAt g it Dad S 1 T
5@yl enkE16Hdz), de4¢ilhdd, Wa9.Zad&elHT)o StH¥1He et Ih2,
15.0Hz), 5.86(1H, d, J=15.4Hz), 6.12(1H, d, J=11.0Hz), 5 6.52(1H, dd,

JH1 X0U1B.AHNE SIS MRS 1GM-+HH )X L[Exemphs 28t i rred at 5°C for
(8E,12E,14E)-3,16,21-trihydroxy- 6, 10, 12, . :

1878- L meth |_9_((g_?ﬁitpbﬂﬁinr_r|1_xture was diluted with ethyl

y'&@e?ﬁi’i@-1-&%%?98}4>94¥é1%r’l§;£n°e<ytf§géﬁ- W’%Hﬁé‘dw\ﬂiﬂe an

(compound 21) OH 10 The title compound (colorless oil) was synthesize
indheesenze seinner aa inExaoyile 8 hyidrdgensradivna(@D30Dhe

400MHz)8(ppm):0.87(3H, d, J=7.0Hz), 0.89(3H, d, J=7.3Hz), 0.93(3H, t,

JOT 8R2) COlaN8H, wWas=ceAYENt1ahl a7 (1eshal, WM3B(BHs)aqueous
sol ution of amoni um chl ori de, an aqueous sol ution of
sodi um hydr ogencar bonate 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 colum
chromat ography (Kanto silica gel 60N, 40 to 50 pm
et hyl acetate-hexane, 1:14) to obtain the title

conmpound (46.1 ng, 100% as a yellow pale oil.
ESI-MS mf z 1024( M+Na) *.

(Exanpl e 23-4 step)

(4) (8E, 12E, 14E) - 7- ((4- (2, 2-

di et hyl pr opyl ) pi perazi n- 1-yl ) car bonyl ) oxy-

6, 10, 12, 16, 20- pent anet hyl - 3, 16, 21-tri s(tri et hyl sil oxy) -
18, 19- epoxytricosa-8, 12, 14-trien-11-ol i de
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151.77(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(1H, dd, J=9.2, 9.2Hz), 5.01(1H, d, J=10.6Hz), 20
5.43(1H, dd, J=9.2, 15.0Hz), 5.49(1182ld, J=9.2, 15.0Hz), 5.86(1H, d,
J=15.0Hz), 6.12(1H, d, J=11.0Hz), 176 177 6.52(1H, dd, J=11.0,
15.0Hz);ESI-MS m/z 689(M+H)". [Example 22]
(8E,12E,14E)-7-(N-(2-(N',N'-
diethylamino)ethyl)carbamoyloxy)-3,16,21-tghydroxy- 6,10,12,16,
20-pentamethyl-18,19-epoxytricoga-8&2; rien-11-olide (compound
22) 0 XO N/ N H OH The title cﬁjnp,ou s oil) was synthesized
in the same manner as in Example 18. H MR{spectrum (CD30D,
400MHz)8(ppm):0.8 J=7.3Hz), 0.93(3H, t,
J=7.3Hz), 100.9 =700#$z), 1.19 1.65(7H,
m), 1.33(3H, s), 1. 65(1 dd J-@E&B Hz) 1 76(3H, s), 1.80-1.90(1H,
m), 1.86(1H, dd, J=5.5, 139Ha 2.42(1H, dd, J=5.1, 13.9H2z),
2.51-2.59(4H, m), 2.58(4H, q, J=7.0Hz), 2.66(1H, dd, J=2.2, 7.7H2z),

A solution of 1-(2,2-
di met hyl propyl ) pi perazine ditrifluoroacetate (12 ny,
prol ) and triethylamne (10 ng, 0.1 muol) in
tetrahydrofuran (0.7 nL) was added dropwi se to a
solution of (8E, 12E, 14E)-6, 10, 12, 16, 20- pent anet hyl - 7-

20

((4-nitrophenoxy)carboxy) -3, 16, 21-tris(triethyl sil oxy)-

18, 19- epoxytricosa-8, 12, 14-trien-11-olide (10 ny, 10
pol ) in tetrahydrofuran (0.5 nL), and the reaction
m xture was stirred at roomtenperature for three

hours. The reaction mxture was diluted with ethyl

acetate, and then the organic |ayer was washed with an

aqueous sol ution of sodi um hydrogencarbonate. The
organi c |l ayer was dried over anhydrous magnesi um

sulfate, filtered and concentrated under reduced

pressure. The resulting residue was purified by thin-

| ayer chromatography (Merck, Art 1.05628; ethyl
acet at e-hexane, 1:6) to obtain the title conpound (9.
ng, 95% as a colorless oil.

ESI-MS mlz 1019( MrH) *.

7
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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), 3.72-3.80(1H, m), 4.74(1H, 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(1H, d, J=15.4Hz), 6.12(1H, d, J=11.0Hz), 6.52(1H, dd, 20 J=11.0,
15.4Hz);ESI-MS m/z 637(M+H)". 1718878 [Example 23]

(8E,12E 14E) -7-((4-(2,2-

i@'ﬁéﬁﬁﬂ% Soydpi &rﬁilﬁ@ yI)carbonyI)oxy -3,16,21-
tr roxy-6,10
ggytrlcosa S@El??rlen 1 olldek% [gound 23) 0 >L~NJ,~OH 5

(EnarerlmyASot 6180))(B) (567 A2F AE) yi-Reelokbyl 0,62yL620t6, 21-
pentamethyl-3, 16, 21-tris(triethylsiloxy)-18,19-

epoxyichxg, 18, triba- 156-0R0e OETE SIAeddiytionl8f 19-
(8E,12E,14E)-7-acetoxy-3,16,21- 10

uFRBIAS GBS, fo S6.rkhthmbBy. 18,19 | de (compound 23)
epoxytricosa-8,12,14-trien-11-olide (54 mg, 0.1 mmol),
4-dimethylaminopyridine (124 mg, 1 mmol), agd triethylamine (102 mg, 1
mmol) in methylene chloride (2.5 mL) dhled to 5C. A solution of
triethylsilyl 15 chloride (152 mg, 1 aijwet ylene chloride (0.5 mL)
was added dropwise to the reacti

A solution of (8E, 12E, 14E)-7-((4-(2, 2-
di et hyl pr opyl ) pi perazi n- 1-yl ) car bonyl ) oxy-
6, 10, 12, 16, 20- pent anet hyl - 3, 16, 21-tri s(tri et hyl si |l oxy) -
18, 19- epoxytricosa-8, 12, 14-trien-11-olide (9.7 ng, 9.5
pol ) in tetrahydrofuran (1 nL) was cooled to 5°C
Tetrabut yl ammoni um fluoride (1.0 Msolution in
tetrahydrofuran , 31 pL, 31 pnol) was added dropw se to
the reaction mxture, and the reaction m xture was
stirred at roomtenperature for two hours. The
reaction mxture was diluted with ethyl acetate, and
then the organic | ayer was washed with an aqueous
sol ution of sodi um hydrogencarbonate. The organic
| ayer was dried over anhydrous nagnesi um sul f at e,
filtered and concentrated under reduced pressure. The
resulting residue was purified by thin-Iayer

chromat ography (Fuji Silysia NH Silica gel plate;
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178 179 then the reaction mixture was stirred at room temperature
overnight. The reaction mixture was diluted with ethyl acetate, and then
the organic layer was washed with water. The resulting organic layer was
5 dried over anhydrous magnesium sulfate, filtered and concentrated
under reduced pressure. The resultirgy residue was purified by silica gel
column chromatography (Kanto silica gel 60N, 40 to 50 m; ethyl

a@&hf@ﬁ@kaﬁﬂatl Y e01¢: 105hO bbeen tHe 6% 16 %oﬁﬁ)to'ﬂn'a (W'?QL figt | €

SOANR 0SS A, SHNS M SR (e 222 s00)

21Hyrisfiretdyisdoxin g, @g@@,emam@)sa(&)ﬂ;?@lﬁdnsa Jd.-glﬁiel@hl, n,
OTES (8E,12E,14E)-7-acetoxy-6,10,12,16,20- pentamethyl-3, 16,

20-19e((rthy I5ilox) 1861 )ep oy Bi208HH8, T2, 14feBia) olide (¥9-mg,
0.0875, mmol) was dissolved in methanol (2 %;’E}/) Potas ium 20 garbonate
2

(3]6 @%gl Jd'menm&I) LA Fhkth norJ(lom ere]ao%% 16 th
&hmf sojutipp, ang g di79 480 teargiopymixtyre was;gliregsa| Fpgm

temperature for
m, 2.67(1H, dd, J=2.4, 8.0Hz), 2.89(1H, dt, J=2.0,

6.0Hz), 3.34-3.52(4H, n), 3.52(1H td, J=4.4, 7.6Hz),
3.74-3.81(1H, n), 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 niz
677( MrH) *.

[ Exanpl e 24] (8E, 12E, 14E) - 7- ( ( 4- et hyl pi perazi n- 1-

yl ) car bonyl ) oxy-3, 16, 21-tri hydr oxy-6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytricosa-8, 12, 14-trien-11-o0li de
(conpound 24)

2

The title conpound (colorless oil) was
synt hesi zed in the sane manner as in Exanple 23.
'H NMR spectrum (CD;0OD, 400MHz) &( ppm) : 0. 88( 3H, d,
J=6.4Hz), 0.90(3H, d, J=7.2Hz), 0.94(3H, t, J=7.6Hz),
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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
pressure. The resulting residue was purified by silica gel column
chromatography (Kanto silica gel 6085 40 to 50 m; ethyl acetate-hexane,
1:9->1:6 -> 1:4 -> 1:3) to obtain the title compound (38.6 mg, 50%) 10

ad QY GHdssthil. E9-M5Fh/z %%M)‘.t(ExﬂrﬁZ)I big)3 st p)lé’;)

(8E, )-6,10,12, -pentamethyl-Z-((4- _
oAl ARG A oty g 1 BO(1H dd. 3=5.6,
18 4 9oy tricose-8, 1 8dd1trienriL-olides O 69 Arsqlutign ob. 51-
(8E,12E,14E)-7-hydroxy-

6 A.061%, 2620 entam@b{yl3, 16]1d1-tds@iethyl8ilddy) . 2. 89(1H, dt,
18,}9-%£OX tricosa—8,12,14-trien-%§1-olide6$38.6 m7g 0.046 mmol),
56% 2 mmdi) A

stiinethyldnfidby ridide186 g 16.55% 2 Prrifityaiird 28
mg, HL27 ) jn 180 181 lene chjar L) was tqy[}C.
A%o?l?tziof' Iéo?glC;Lr)ﬂ{'ro]pﬁe’ny bﬁofotipg'rmrgﬁe 291?1%%!91338 \ml!‘)am‘gzlgt?%‘ﬂd e
metigylene thlopiHe)(1 nal.)53ad Fidded fo theoreaction . @iityre, BN Tiie H,
reaction mixture was stirred at 5C for 5 one hour. The reaction mixture
wls diiGée Witk ethyp. 13(1H, d, J=10.8Hz), 6.52(1H, dd,

J=10.8, 15.2Hz);ESI-Ms m z 635( M-H)*.

[ Exanpl e 25] (8E, 12E, 14E)-7-((4- (N, N
di met hyl am no) pi peri di n-1-yl ) car bonyl ) oxy- 3, 16, 21-
tri hydroxy-6, 10, 12, 16, 20- pent anet hyl - 18, 19-

epoxytricosa-8,12, 14-trien-11-olide (conpound 25)

O
)LO

O
N

The title conpound (colorless oil) was
synt hesi zed in the sane manner as in Exanple 23.
'H NMR spectrum (CD;0OD, 400MHz) &( 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(4H, m, 2.28(6H, s), 2.32-2.46(2H,
nm, 2.50-2.62(2H, n), 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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acetate, and then the organic layer was washed with an aqueous solution
of sodium hydrogencarbonate. The organic layer was sequentially
washed with an aqueous solution of ammonium chloride, an aqueous
solution of 10 sodium hydrogencarbonate and water, dried with
anhydrous magnesium sulfate, andf@éred. Then, the filtrate was
concentrated under reduced pressure. The resulting residue was purified

byJ §ﬂicé'ge§309|'dﬁ'}n chrdifta hU‘thﬁto sﬂic&b‘e‘ﬂG@M 4b'to '@b'm; 15
ethyl acetates ne, l:14)t in the title nd (46 100%6)
asﬁ al7y%e|%w%£§@|.qﬁsr 88m 2 Mil_aj)?f@%%?;fple%éi sqélp) '
(8828, 1453 2(4%)(2.3 250dimathylaropybpiperazia-1s¥garbemeBpaH
6,10,12,16, 20-pentamethyl-3,16,21-tris(triethylsiloxy)-
18,19JeidxyRtdtsa-81230tHend.1-dld18H2 B2 06 No2I NHOTES A
solution of 1-(2,2- dimeth Ipr%%i'%erazine ditrifluoroacetate (12 mg, 20

nﬁﬂ%@trie@l%é (l::t%' mg, nﬁ)‘bgiw\/#elfpahydrofuran (0.7 mL) was

added dropwise to a
[ Exanpl e 26] (8E, 12E, 14E)-7-(N-(3-(N , N -
di met hyl am no) propyl ) car banoyl oxy) - 3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 18, 19- epoxytri cosa- 8, 12, 14-

trien-11-olide (conmpound 26)

The title conpound (colorless oil) was
synt hesi zed in the sane manner as in Exanple 18.
'H NMR spectrum (CD;0OD, 400MHz) &( 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), 1.19-1.71(10H, ), 1.34(3H s),
1.77(3H, s), 1.82-1.90(2H, n), 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,
nm, 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 ), 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, n), 5.86(1H d, J=15.2Hz),
6.12(1H, d, J=10.8Hz), 6.52(1H, dd, J=10.8,
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5 solution of (8€,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 mol) in
tetrahydrofuran (0.5 mL), and the reaction mixture was stirred at room
temperature for three 10 hours. Thelgaction mixture was diluted with
hyl acetate, and then the organic Iaypr was washed with an aqueous
diatighiel s&ﬁhni\'ﬁ/d%éeﬁ&% K. The organic layer was dried over
anhydrous magnesium sulfate, filtered and concentrated under reduced
15 pressure. The resulting residue was purified by thin- layer
chnoxaatpu@phy|(Mere Arp & 0B6RE: sthyk-acetqtarhaxane, 1:6) to obtain
the title compound (9.7 mg, 950) as a colorless 0|I ESI-MS m/z
101 9@A+1y)° apo neR amqﬂthwreet%tem BR(BE, LR Y4ES, LEA2D;2-

dimet ropyl)piperazin-l-yl)carbonyl)oxy-3,1 -
R S 10 26 eork LS8 o - 18, 19-
N1l1- compayndy23) @
> gwg??j%%ééjé(l?%y %eﬁnﬂ%r‘gp p%%r;uélén)& %rbonyl)o@
6 10,12,16,20-pentamethyl-3,16,21-tris(triethylsiloxy)-
18,19-epoxytricosa-8,12,14-trien-11-olide (8.7 mg, 9.5

The title conpound (colorless oil) was

synt hesi zed in the sane manner as in Exanple 18.

'H NMR spectrum (CD;OD, 400MHz) &( 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=6.4Hz), 1.19-1.79(10H, n), 1.34(3H s),

1.77(3H, s), 1.82-1.98(2H, n), 2.26(6H s), 2.28-

2.37(2H, m), 2.42(1H, dd, J=5.2, 14.0Hz), 2.51-2.59(2H,

nm, 2.66(1H dd, J=2.2, 7.8Hz), 2.83-2.94(4H, m, 3.22-

3.37(2H, covered with CD;OD), 3.48-3.55(1H, n), 3.74-
15 3.82(1H, m), 4.70-4.96(1H, covered with HO, 5.02(1H,

d, J=10.8Hz), 5.40-5.55(2H n), 5.86(1H d, J=15.6Hz),

6.12(1H, d, J=10.8Hz), 6.52(1H, dd, J=10.8,

15. 2Hz) ; ESI - M5 m z 637( M+H) *.

[ Exanpl e 28] (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-
20 6,10, 12,16, 20- pent anet hyl - 7—( ( pi per azi n- 1-
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10 mol) in tetrahydrofuran (1 mL) was cooled to 5C. Tetrabutylammonium
fluoride (1.0 M solution in tetrahydrofuran, 31 L, 31 mol) was added
dropwise to the reaction mixture, and the reaction mixture was stirred at
room temperature for two hours. The 15 reaction mixture was diluted with
ethyl acetate, and then the organicl8ger was washed with an aqueous
solution of sodium hydro%encarbonate. The organic layer was dried over

adhydrB8l8 Al neRitin SRifdie; GRR¥Yd hhd eeAcéntiated dmiet FslukEd
pressyre. T 0] Ilting, residue was purified by thin-layer
cf@o‘r#a%oéé%@%@j@s%%ia NH Silica gel plate; 183 184
methanol-methylene chloride, 1:49) to obtain the title compound (6.3 mg,
98%) as a colorless oil. 1H-NMR spectrum (€D30D,
400MHz)8(ppm):0.85-0.92(15H, m), 0. QIJEé J=7.6Hz), 0.99(3H, d,
J=6.8Hz), 1.19 5 1.69(11H, m), 1.77(8kl, d, J=Q.8Hz), 1.86(1H, dd, J=5.2,
14.0Hz), 1.87-1.97(1H, m), 2.09(2H, s), 2.38§-2.41(7H, m), 2.67(1H, dd,
J=2.4, 8.0Hz), 2.89(1HGHt, J52.0, 6.0HZ))3.33-3752(4H, m), 3.52(1H, td,
J=4.4, 7.6Hz), 3.74=3. , NSSE ~m)d01(1H, d, 10
J=10.8Hz), 5.43(1H, dd, J=8.8, 148Hz),'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‘f‘1(g_%tp¥lpg)ecr;%zr{gg_und (colorless oil) was

synt hesi zed in the sane manner as in Exanple 18.

'H NMR spectrum (CD;0OD, 400MHz) &( ppm) : 0. 87(3H, d,
J=7.0Hz), 0.89(3H, d, J=6.6Hz), 0.93(3H t, J=7.3Hz),
0.99(3H, d, J=7.2Hz), 1.19-1.37(3H m), 1.33(3H s),
1.40-1.54(2H, n), 1.54-1.68(3H, n), 1.75(3H s), 1.82-
1.98(2H, n), 2.35-2.46(1H, n), 2.48-2.60(2H m), 2.62-
2.68(1H, m), 2.68-2.80(4H, m), 2.82-2.92(1H, n), 3.34-
3.54(5H, m), 3.72-3.82(1H, m), 4.74-4.92(1H, covered
with O, 5.01(1H, d, J=10.4Hz), 5.34-5.54(2H ),
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 mz 607( M+H) .

[ Exanpl e 29] (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-

6, 10, 12, 16, 20- pent anet hyl - 7- (N- net hyl - N- ( 1-

met hyl pi peri di n- 4-yl ) car banmoyl oxy) - 18, 19- epoxytri cosa-
8,12, 14-trien-11-olide (conpound 29)
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15 yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (compound 24)
OH The title compound (colorless oil) was synthesized in the same
manner as in Example 23. 20 'H-NMR spectrum (CD30D,
400MHz)8(ppm):0.88(3H, d, J=6.4H8p 0.90(3H, d, J=7.2Hz), 0.94(3H, t,
J=7.6Hz), 184 185 1.00(3H, d, J=6.8Hz), 1.11(3H, t, J=7.2Hz), 1.19-
1.70(11H, m), 1.77(3H, d, J=0.8Hz),.1.86(1H, dd, J=5.6, 14.0Hz),
1.88-1.99(1H, m), 2.38-2.49(7H, m), @\2 1(2H, m), 2.66(1H, dd,
J=2.4, 8.0Hz), 2.89(1H, dt, 5 J=2.0, 6. z)},‘ 3. :

3.74-3.82(1H, m), 4.76-4.83(1H, m), 5.01(1 =10.8Hz), 5.44(1H, dd,
J=8.8, 15.2Hz), 5.51(1H0d, J=9.2, 14.8 B8A1H, d, J=15.2Hz),
6.13(1H, d, J=10.8 .
635(M+H)". 10 [Example £5] (8
dimethylamino)piperidin-1-yl)carbonyl)oxy-3,16,21-
trihnydroxy-6,10,12,16,20-pentamethyl-18,19-
epoxytricosa-8,12,14-trien-11-olide (compound 25) OH The title
compound (colagtiess oit)veas bhgymiinesized Inotheezssn@ Manngags in
Example 23. 1H-NMR spectrum (CD30D,400MHz)8(ppm):0.88(3H, d,
JS§ 8H2E 9 FRAHI B, JET21$A . IMBNEr Ja86HR), Exanpl e 18.

'H NMR spectrum (CD;0OD, 400MHz) &( ppm) : 0. 88( 3H, d,

J=6.8Hz), 0.89(3H, d, J=7.2Hz), 0.93(3H, t, J=7.6Hz),

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, nm), 2.04-2.16(2H, n), 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, n), 3.52(1H, dt, J=4.4,
8.4Hz), 3.72-3.80(1H 1), 3.82-3.98(1H, n), 4.76-
4.92(1H, covered with HO), 5.01(1H, d, J=10.4Hz),
5.44(1H, dd, J=9.2, 15.2Hz), 5.50(1H dd, 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-M5 m z 649( MrH)".

[ Exanpl e 30] (8E, 12E, 14E) -3, 16, 21-tri hydr oxy-

6, 10, 12, 16, 20- pent anet hyl - 7- ((4- ( 1- et hyl pi peri di n- 4-
yl ) pi perazi n- 1-yl ) carbonyl ) oxy- 18, 19- epoxytri cosa-
8,12, 14-trien-11-olide (conmpound 30)
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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, 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, 185 186 J=4.4, 8.0Hz), 3.74-3.82(1H, m),
4.11-4.21(2H, m), 4.75-4.82(1H, m),902(1H, d, J=10.8Hz), 5.44(1H, dd,
J=8.8, 15.2Hz), 5.50(1H, dd, J=9.2, 14.8Hz), 5.86(1H, d, J=15.2Hz),
6.13(1H, d, J=10.8Hz), 6.52(1H, dd, 5 J=10.8,,15.2Hz);ESI-MS m/z
649(M+H) . [Example 26] (8E,12E,14E)-7 ;l%% -(N',N'-
dimethylamino)propyl)carbamoyloxy)-3,16,21-tffhydroxy- 6,10,12,16,
20-pentamethyl-18,19-epoxytrico ) 4- 11-olide (compound 26)
0 ~N'~N'kO | H OH 10 Tk title oil) was synthesized
in the same manner as i gnn(CDBOD
400MHz)8(ppm):0.88(3H, / 2Hz), 0.94(3H, t,
J=7.4Hz), 1.00(3H, d, J= 64Ha,119171a0H|n)134@H s), 15

17 $le 1552 %%%%3n022«a4s)23424tJ =7.6Hz), 2.42(1H,
dd, 14 2Hz), 2.50 2)60(2H m), 2.66(1H, dd, J=2.2, 7.8Hz),
2(8911H, dt, J=28E,3.8H7).4) 0(2Ha ¢ el §HR), B148-3.55(1H, m), 3.72-

bi s(di et hyl i sopropyl sil oxy)-16-hydroxy-6, 10, 12, 16, 20-

e

pent anet hyl - 18, 19- epoxytricosa-8, 12, 14-trien-11-o0li de

ODHP%)

ODEIPS

A solution of (8E, 12E, 14E) - 7-acet oxy- 3, 16, 21-
tri hydroxy-6, 10, 12, 16, 20- pent anet hyl - 18, 19-
epoxytricosa-8,12, 14-trien-11-olide (177 ng, 0.33 mol)
and i m dazole (450 ng, 6.61 mml) in nethyl ene chloride
(6 nm.) was cooled to 5°C. A solution of
di et hyli sopropylsilyl chloride (272 ng, 1.65 mmol) in
nmet hyl ene chloride (1.5 nL) was added dropwi se to the
reaction m xture, and the reaction m xture was stirred
at roomtenperature for two hours. The reaction
m xture was diluted with ethyl acetate, and then the
organi c |l ayer was washed with water. The resulting
organi c |l ayer was washed with brine dried over
anhydrous magnesium sul fate, filtered and concentrated

under reduced pressure. The resulting residue was
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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(2H, m), 5.86(1H, d, J=15.2Hz), 6.12(1H, d, J=10.8Hz),
6.52(1H, dd, J=10.8, 186 187 15.2Hz);ESI-MS m/z 623(M+H)". [Example
27] (8E,12E,14E)-7-(N-(3-(N',N'-
dimethylamino)propyl)-N-methylcarb@moyloxy)-3,16,21-
trihydroxy-6,10,12,16,20-pentamethyl-18,19 5

ePSytfid h-8) 251 4-trch- BRI GO SBHp GNP ERF @8 RRdYié Kant 0

cQm d lor, oil S S esjzed | S i
et £ Lo CHeE S WA e tidedfe,
J37.2612) 0.89@H, d, 9=¢.2H2)1 0 YA (3, loHEZid2)hd 0t -OL8H shpound
J=6.4Hz), 1.19-1.79(10H, m), 1.34(3H, s), 1.77(3H, s), 1.82-1.98(2H, m),
2 (28461 9s)13. 289 387 (@#, an)¢ el4a(iLiesdd 0d45.2, 14.0Hz), 2.51-2.59(2H,
Vrc%, 2.6[%1)& dd, J=2,2, 7.8Hz), 2.83-2.94(4H, m), 3.22- 3.37(2H, covered
Rlcisony, 5. 883@WNa) m), 3.74 15 3.82(1H, m), 4.70-4.96(1H,
covered with H20), 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/ ER3 RV eHB O [Exasnplp)28] (8E,12E,14E)-3,16,21-trihydroxy 20

6,10,12,16,20-pentamethyl-7-((piperazin-1 187 188
(2) (8E, 12E, 14E) - 3, 21-
bi s(di et hyl i sopropyl sil oxy)-7,16-di hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 18, 19- epoxytri cosa- 8, 12, 14-

trien-11-olide

ODHP%)

ODEIPS

A 0.2 M guani di ne/ guani dine nitrate sol ution
(et hanol - met hyl ene chloride, 9:1)(3.9 nL, 0.78 mmuol)
was added to (8E, 12E, 14E) - 7- acet oxy- 3, 21-
bi s(di et hyl i sopropyl sil oxy)-16-hydroxy-6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytricosa-8, 12, 14-trien-11-o0li de
(307 ng, 0.3868 nmmol), and the reaction m xture was
stirred at roomtenperature for 13 hours. The reaction
m xture was diluted with ethyl acetate, and then the
organi c | ayer was washed with an aqueous sol ution of
ammoni um chl oride. The resulting organic |ayer was
dri ed over anhydrous magnesium sulfate, filtered and

concentrat ed under reduced pressure. The resulting
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y1) carbonyl) oxy-18,19-epoxytricosa-8,12,14-trien-11- olide (compound
28) OH The title compound (colorless oil) was synthesized in the same
manner as in Example 18. 5 1H-NMR spectrum (CD30D,
400MHz)8(ppm):0.87(3H, d, J=7.0Hz), 0.89(3H, d, J=6.6Hz), 0.93(3H, t,
J=7.3Hz), 0.99(3H, d, J=7.2Hz), 1.192.37(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),
213859 d8eLIGR), RUig D &S12RY nd! big2a1 @8!68¢PL YR, 2.68-2.80(4H,

m),2.82-2. ), - 3.5 , m), 3.72- (1 ), 4. 7A- (1H,
oo S R s QR ST s B S s b o
JethHZA L AL e Xahe.0HE) 46 5261 b dldi #=1he. 15.0H8) ESiPbSind
m/z 607(M+H)". 15 [Example 29] (8E,12E,14E)-3,16,21-trihydroxy-
61912, 56 /29 périsinedsy|-F -\ hith@ss- (04 | .
methylpiperidin-4-yl)carbamayloxy)-18,19-epoxytricosa-
8,%%',1&%@511)%@ Mtd¥hound 29) 188 189 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 @8x3irpll e)3025 25 0ePI(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,
dd3)=5.2, 14.0185, 126-14B|tH, A}-2.04-2.16(2H, m), 2.28(3H,

bi s(di et hyl i sopropyl sil oxy)-16-hydroxy-6, 10, 12, 16, 20-
pent anet hyl - 7- ((4- ni t rophenoxy) car boxy) - 18, 19-

epoxytricosa-8,12,14-trien-11-olide

ODHP%D

ODEIPS

A solution of (8E, 12E, 14E)-3, 21-
bi s(di et hyl i sopropyl sil oxy)-7,16-di hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 18, 19- epoxytri cosa- 8, 12, 14-
trien-11-olide (271 ng, 0.3605 mmol), 4-
di met hyl am nopyridine (22 ng, 0.18 mmol) and
triethylamne (369 ng, 3.61 nmmol) in nethylene chloride
(5 nmL) was cooled to 5°C. A solution of 4-nitrophenyl
chloroformate (374 ng, 1.8 nmmol) in nethylene chloride
(3 nL) was added dropwi se to the solution, and the
reaction m xture was stirred at 5 to 10°C for one hour.

The reaction mxture was diluted with ethyl acetate,
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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 H20), 5.01(1H, d,
J=10.4Hz), 5.44(1H, dd, J=9.2, 15.2Hz), 5.50(1H, dd, J=9.2, 15.2Hz),
5.86(1H, d, J=15.2Hz), 6.12(1H, d, 4880.8Hz), 6.52(1H, dd, J=10.8,
15.2Hz éESI -MS m/z 649(M+H)". 15 [Example 30]

(&g ﬁ%’E)td‘%Q&QﬁHy&ro&?%erlOV‘@? washed with an aqueous

1 meghy, (4 e )|per
st el B IR B ST g beiche
Obt dardinerlp 3Pet sigp (e d2RildF) waegtoxBizld over
bis(diethylisopropylsiloxy)-16-hydroxy-6,10,12,16,20-
p@:ﬁthmtrtnymm@kmss&%aﬂemimiérﬁ-@&aﬂider@lDEm@em rat ed
soluton oféSqE ,14E)-7-acetoxy-3,16,21-

5 YRy €901 @26 Ametnif g8 @Ryl L ng resi due vas

tei 25 41 li
5‘88? %nlg?%:%l%im%é ml%qe n%%(!,(h Eﬁorlg%(g% gs @é}gd%c A
scslmubm,af @@IdmbwlsowmmdﬁM)Chi@rldet(aw g ét.6b eameldme, 1:9
methylene chloride (1.5 mL) was added dropwise to the reaction mixture,

and tHe Ve_a—cﬁoa;:n(ﬁktdr@ Wl girfed RE rédrh temperaarefdr 63 Hobird1y,
TB‘?%a‘iatE’”a yel l ow pale oil.

10 ESI-MS m z 938( M+Na) ™.

(Exanpl e 30-4 step)

(4) (8E, 12E, 14E) - 3, 21-

bi s(di et hyl i sopropyl sil oxy)-16-hydroxy-6, 10, 12, 16, 20-
15 pentanet hyl -7-((4-(1-methyl pi peri di n-4-yl) pi perazi n- 1-

yl ) car bonyl ) oxy-18, 19- epoxytri cosa-8, 12, 14-trien-11-

ol i de

A solution of 1-(4-methyl piperidin-1-yl)-
pi perazine (11.7 ng, 63.3 pnol) in tetrahydrofuran (1
20 nmL) and triethylamne (13 ng, 0.127 nmol) were added
dropwi se to a solution of (8E, 12E, 14E)-3, 21-
bi s(di et hyl i sopropyl sil oxy)-16-hydroxy-6, 10, 12, 16, 20-
pent anet hyl - 7- ((4- ni t rophenoxy) car boxy) - 18, 19-
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mixture was diluted with ethyl acetate, and then the 15 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 190 191 purified by silica gel
column chromatography (Kanto silita4yel 60N, 40 to 100 m; ethyl
acetate-hexane, 1:19 ->1:9 -> 1:6 -> 1:4) to obtain the title compound

(ZHOFW, 19305 Bs % ddloddsd bl FESIVA hi£ 8158 MRa) StE PRl )

30-2 st J4E)-3, . .
BRI, B appgre resction msture vs

680i k2. 86,28 persametiand S k1-apexyttieosand, el d-drien-ieolide OH
ODEIPS A 0.2 M guanidine/guanidine nitrate solution

(methahbbmetyéns ehlodige do110Gesimm, D7 S hrimyd]) aged atieed and
(8E,12E,14E)-7-acetoxy-3,21 15 .
5 bi%EEtﬁBth IW&QBBﬂefl&J)i%@ﬁyJWy-\é?ﬁ?fﬂ1\6",éd1 an aqueous

Periamston-1 12 6Rea¥ 6 Eﬁ@ge?nééﬂ%%&iléo.”deﬂ?gr@Qupﬁf‘@
mmol), and the reaction mixture was stirred at room temperature for 1
hourgamhe reagtem wistuge wes dlieed withadhy weetaignazd then the
20 organic layer was washed with an aqueous solution of

sulfate, filtered and concentrated under reduced
pressure. The resulting residue was purified by thin-

10 layer chromatography (Fuji Silysia NH Silica gel plate;

et hyl acetate-hexane, 9:1) to obtain the title conpound

(18.5 ng, 61% as a colorless oil.

(Exanpl e 30-5 step)

15 (5) (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 7- ((4- ( 1- et hyl pi peri di n- 4-
yl ) pi perazi n- 1-yl ) carbonyl ) oxy- 18, 19- epoxytri cosa-
8,12, 14-trien-11-olide (conpound 30)

O

(\NJ\O

<
OH /ON

o

A solution of (8E, 12E, 14E)-3, 21-
20 bi s(diethylisopropylsiloxy)-16-hydroxy-6, 10, 12, 16, 20-
pent anet hyl - 7- ((4- (1- et hyl pi peri di n-4-yl ) pi perazi n- 1-
yl ) carbonyl ) oxy-18, 19- epoxytri cosa-8, 12, 14-trien-11-
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25

ammonium chloride. The resulting organic layer was dried over
anhydrous magnesium sulfate, filtered and concentrated under reduced
pressure. The resulting 191 192 residue was purified by silica gel column
chromatography (Kanto silica gel 60N, 40 to 50 m; ethyl acetate-hexane,
1:4) to obtain the title compound (2F9% mg, 930) as a colorless oil. 5
ESI-MS m/z 773(M+Na) . (Example 30-3 step) (3) (8E, 12E ,14E)-3, 21-
biR{dié ﬁyﬁé@prép?@rloi@ 1%-WbXy6M.d, 85 1l gfuran (2 ni)

tame I7 4- ige hengxy)car .
eg\%%%éc@la ﬁtrleen 1 |I%%t%§)§gé§ﬁ«830|ﬂ{% ot O de (1.0 M
(&%[LaEuldﬁ)r%Zleblﬁ&WBvb?QWQWISMme difydeoXyol ) was
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14 15 trien-11-olide
(Fdded, 0135061 ramal)p 4t Hensbl/ininopyritite (2Eemgeactsd mmol) and
triethylamine (369 mg, 3. 6& mmol) in meth lene chloride (5
0&5&%% oGt BHaRe T SHRRORIHERe (574 hialh grour s

I PR DE S S ) e N A e
Thedeadiom mxdurerwas didutedyweih eyl agsiated 182t h an aqueous
sol uti on of sodi um hydrogencarbonate. The resulting
organi c | ayer was washed with an aqueous sol ution of
sodi um hydr ogencar bonate, dried over anhydrous

magnesi um sul fate, filtered concentrated under reduced
pressure. The resulting residue was purified by thin-
| ayer chromatography (Fuji Silysia NH Silica gel plate;
nmet hanol - di chl or omet hane, 1:24) to obtain the title
conpound (7.6 ngy, 56% as a colorless oil.

'H NMR spectrum (CD;OD, 400MHz) &( 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), 1.19-1.69(13H m), 1.77(3H s),
1.82-1.97(4H, n), 1.98-2.06(2H, n), 2.25(3H s), 2.24-
2.32(1H, m), 2.42(1H, dd, J=5.2, 14.0Hz), 2.48-2.60(6H,
nm, 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, n),
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 - M5 m z 704( M+H) *.

[ Exanpl e 31] (8E, 12E, 14E) - 7- ((4- ( 2-
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193 and then the organic layer was washed with 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 residue was purified by silica gel
column chromatography (Kanto silita@el 60N, 40 to 50 m; ethyl
acetate-hexane, 1:9 ->1:7 -> 1:6) to obtain the title compound (319.6 mg,

9 $¥A e WiloWP bRRT G 1B Els MUECRATL8Y (M-I 3EM@ntdte 30-4

step) (4 14E)-3,21-

oo g Lo Ao R A AR 1 5t 19
PeRSRALRYICHE4-(@; methyipiperidin-4riRipeeain t ok saronyl)
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
tetrahydrofuran (1 20 mL) and triethylamipe (L3 mg, 0.127 mmol) were
added dropwise to a solution of (8E,12E,14E)
bis(diethylisopropylsiloxy)-16-hydroxy<6'40,1
pentamethyl-7-((4-nitroghenoxy)carboxy)s
epoxytricosa-8,12,14-trien- de (29

(2 mL), and the reaction mi

194
[) in tetrahydrof
cngn etrahydrofuran

The title conpound (colorless oil) was
synt hesi zed in the sane manner as in Exanple 18.
'H NMR spectrum (CD;0OD, 400MHz) &( ppm) : 0. 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,
nm, 2.38-2.51(5H n), 2.52-2.60(2H m), 2.61-2.70(5H,
nm, 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, n), 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=10.8Hz),
6.52(1H, dd, J=10.8, 15.2Hz);ESI-M5 m z 660( M+H) *,
682( M+Na) *.

[ Exanpl e 32] (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-

6, 10, 12, 16, 20- pentanet hyl - 7- (((2S) - 2- ((pyrrolidin-1-
yl)met hyl ) pyrrolidin-1-yl)carbonyl)oxy-18, 19-
epoxytricosa-8,12, 14-trien-11-olide (conpound 32)
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stirred at room temperature for two hours. The reaction mixture was
diluted with ethyl acetate, and 5 then the organic layer was washed with
an aqueous solution of sodium hydrogencarbonate. The resulting organic
layer was dried over anhydrous magnesium sulfate, filtered and
concentrated under reduced pressai@7 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, 610) as a
colorless oil. (Example 30-5 step) 15 ( 8E,iIJZE,14E)-3,16,21-trihydroxy
6, 10, 12, 16,20-pentamethyl-7-((4-(1-methylgiperidin-4-
yl)piperazin-1-yl)carbonyl) oxy-18,19-epOxy¥ricésa- 8,12,14-trien-11-olide

! ; er
yl)carbonyl)oxy-18,19-epoiytricogg;g,12, 4-tflen-
mg, 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 addedidropwiserp s dolution cand e isacjionagmixture
was stirred at room temperature for four hours. The reaction mixture was
dsted hesi @wgl adethtee same manner as in Exanple 30.

'H NMR spectrum (CD;0OD, 400MHz) &( ppm) : 0. 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, ), 2.38-2.69(10H ),
2.89(1H, dt, J=2.0, 6.0Hz), 3.30-3.40(1H, covered with
CD;0D), 3.52(1H, td, J=4.4, 8.4Hz), 3.73-3.81(1H ),
3.89-3.99(1H, m), 4.74-4.86(1H, covered with HO),
5.02(1H, d, J=10.8Hz), 5.40-5.55(2H, n), 5.87(1H, d,
J=15.2Hz), 6.13(1H, d, J=11.2Hz), 6.52(1H, dd, J=11.2,
15. 2Hz) ; ESI - M5 m z 675( M+H) *.

[ Exanpl e 33] (8E, 12E, 14E)-7-((4-(2- (N, N
di met hyl am no) et hyl ) pi perazi n-1-yl ) carbonyl ) oxy-
3,16, 21-tri hydroxy-6, 10, 12, 16, 20- pent anet hyl - 18, 19-

epoxytricosa-8,12, 14-trien-11-olide (conpound 33)
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and then the organic layer was washed with an aqueous solution of
sodium hydrogencarbonate. The resulting organic layer was washed with
an aqueous solution of 10 sodium hydrogencarbonate, dried over
anhydrous magnesium sulfate, filtered concentrated under reduced
pressure. The resulting residue wasl p@rified by thin- layer chromatography
(Fuji Silysia NH Silica gel plate; methanol-dichloromethane, 1:24) to
obtain the title 15 compound (7.6 mg, 56%) as a colorless oil. 1H-NMR
spectrum (CD30D, 400MHz)8(ppm):0.88(3H, 1, J=6.8Hz), 0.90(3H, d,
J=7.2Hz), 0.94(3H, t, J=7.6Hz), 1.00(3H ANJ=6.8Hz), 1.19-1.69(13H, m),
1.77(3H, s), 1.82-1.97(4H, m), 1xQ8* : 25(3H, s), 2.24 20
2.32(1H, m), 2.42(1H, dd, J=5.2, 14.0Hz),2. 8 (6H, m), 2.66(1H, dd,
J=2.4, 8.0Hz), 2.87-2.95[3H,44), 3.38- 3.55(5Hm),|3.74-3.81(1H, m),
4.75-4.82(1H, m), 5.01(1H, d, J= 2))5.42(1H, daHi=8.8, 14.8Hz),
5.50(1H, dd, J=9.2, 14.8Hz), 5.86(TH, d, J=15.2Hz), 25 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-(2 195 196

cyanoethyl)pipemagin: 1-yl)eabompboxyt3(16e2br | ess oil) was
trinydroxy-6,10,12,16,20-pentamethyl-18,19-
epoRithesdazg d 2i Tu-triee- SRERIEREBIBpo@Sd BN B@Npe 30.

'H NMR spectrum (CD;0OD, 400MHz) &( ppm) : 0. 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, nm), 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, ), 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, n), 3.75-3.81(1H, n), 4.75-4.83(1H ),
5.02(1H, d, 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, d, J=11.2Hz), 6.52(1H dd, J=10.8,

15. 2Hz) ; ESI - MB ml z 678( M+H) *.

[ Exanpl e 34] (8E, 12E, 14E)-7- ((4- benzyl pi per azi n- 1-

yl ) carbonyl ) oxy-3, 16, 21-tri hydr oxy-6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytricosa-8, 12, 14-trien-11-o0li de
(conpound 34)
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I NC- N-,/ The title compound (colorless oil) was 5 synthesized in the
same manner as in Example 18. 1H-NMR spectrum (CD30D,
400MHz)8(ppm):0.88(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, 14.0H®)9 1.88-1.98(1H, 10 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 14.80H/ZL 5/%0(1H, dd, J=9.2, 14.8Hz),
5.86(1H, d, J=15.2Hz), 6.12(1H, =1 .i:?), 6.52(1H, dd, J=10.8,
15.2Hz);ESI-MS m/z 660(M+H)",Y682 a)‘l.
(8E,12E,14E)-3,16,21-tr{kydroxy-

epoxytricosa-8,12,14-trien-11-olide (compound 32) 196 197 OH The title

compound (colggless 9i{>|%%®@69ﬂ'aece RS ”bﬁ‘r_lger\ﬁéé'”
Example 30. 1H-NMR spectrum (CD30D, 400MHz)8(ppm):0.88(3H, d,

Jzg.AHIR . 9eBH, 1, URe. Ada)e0:963id  t, d57i6iHZEx & PEé-1187(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-BMR (SRe66 Ve (@P:OD, 400MHz) &( ppm) : 0. 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, n), 2.52-2.60(2H, ), 2.67(1H, dd,
J=2.4, 10.4Hz), 2.89(1H, dt, J=1.6, 5.2Hz), 3.41-
3.58(7H, 1), 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 ),
5.87(1H, d, J=15.2Hz), 6.12(1H, d, J=10.8Hz), 6.52(1H,
dd, J=11.2, 15.2Hz), 7.22-7.38(5H, m);ESI-MS nifz

697( MkH) .

[ Exanpl e 35] (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-

6, 10, 12, 16, 20- pent anet hyl - 7- (N- ( 1- et hyl pi peri di n- 4-
yl ) car banoyl oxy) - 18, 19- epoxytri cosa-8, 12, 14-tri en-11-
ol i de (compound 35)
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CD30D), 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 H20)55.02(1H, d, J=10.8Hz), 5.40-5.55(2H,
m), 5.87(1H, d, 10 J=15.2Hz), 6.13(1H, d, 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- 200
dimethylamino)ethyl)piperazin-1-yl)carbonyl)oxy 15 .
3,16,21-trinydrd¥}e6 10t1 216 QBRUHIEMERR)I-9BI #ES ©0i 1) was

e trj -8,12,14-trien-11-0lid ouynd 7 0O .G INXO
R ﬁ%%oﬁjazr%&  -1rigd-Lhglide eprapound 33) ’E‘%ﬁ\] )

e title compound (colorless oil) was synthesized'in the

sapeNvRNEpeas HuFampleoB0. A0ONMR SpepmmMACeB0RH, d,
400MHz)8(ppm):0.88(3H, d, J=6.4Hz), 0.90(3H, d, J=6.8Hz), 0.94(3H, t,
JIZBH2Nz 5,1.0030{ 3HI=6.8HLy,71.262). 69 Q194 (B)11.17(38=4, 6Hz) ,
J:O.SHéé 1.86(1H, dd, J=5.2, 14.0Hz), 1,88-1.98(1H, mf, 2.28 6H,8%&
89(1H,

2 %99 @H,dm),‘&_ﬁg-@.'@(GH,ln%?')zi.ﬁég(%q-ﬁ"dd,512.4, gAMb
dy J38.0y .67%2‘?5132@'3-515@ 8, 3¢/5-3: 81 (M), 4. 7814-83@H1 &N,

10'5.02(1 7), 5.44(1H, dd, J=8.8, 14.8Mz), 5.50(1H, dd,
J19.2, 248427, 5.86(H], d)J=12,.2461)318.13(LH, 2, 421 1BHZ)d6.52651.6,

dd, J=10.8, 15.2Hz);ESI-MS m/z 678(M+H)".

14.8Hz), 2.51-2.59(2H, n), 2.67(1H, dd, J=2.4, 8.0Hz),
2.78-2.86(2H, n), 2.89(1H, dt, J=2.4, 6.0Hz), 3.35-
3.40(1H, 1), 3.48-3.54(1H, n), 3.74-3.80(1H, n), 4.70-
4.79(1H, ), 5.01(1H, d, J=10.8Hz), 5.38-5.42(2H ),
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 miz 635( M-H)*.

[ Exanpl e 36] (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-

6, 10, 12, 16, 20- pent anet hyl - 7- ((4- (pyri di n- 4-

yl ) pi perazi n- 1-yl ) carbonyl ) oxy- 18, 19- epoxytri cosa-
8,12, 14-trien-11-olide (conpound 36)

O

(\NJ\O

o

The title conpound (colorless oil) was
synt hesi zed in the sane manner as in Exanple 18.
'H NMR spectrum (CD;0OD, 400MHz) &( ppm) : 0. 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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15 [Example 34] (8E,12E,14E)-7-((4-benzylpiperazin-I- y1)
carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (compound 34)
198 199 OH OH The title compound (colorless oil) was synthesized in the
same manner as in Example 18. 1H20IMR spectrum (CD30D,

400MHz 8%) m :O.EIS_?%H, d, J=6.8Hz), 0.90(3H, d, J=7.2Hz), 0.94(3H, t,
317 bk S0 Bt 47 DA, 190 SRR b,

S2TRUR I WK L AT pTELGH . P 28t n
53#1z) 324103.58(0iHzN), 2.749%.8&(1Hitm), #=(8(4H, §do#&9.0, 3038-
9.0Hz), 5.01(1H, d, J=10.4Hz), 5.44-5.54(2H, m), 5.87(1H, d, J=15.2Hz),

632484 4dH, J210.8182)4 8-52(3H( dd, Jel1.28.1562Hz)6 6 (2PH7 . 38)5H 3mY:4-
ESI-MS m/z 6|§7(M+Hé%‘. 15r%Exam|_PIe 35] :

(k. $3E472E)Y 16 2188n &y Boceyered with H0, 5. 02(1H,
16,20perpa YI-7=(NefL- Ipiperigin-4 -
cgr'bagnpgly d)?/ -18',19§é%§}<3§;%§§a2§'12, 4-tr1i_)grjlt?z{-ltl)_l|ided(co?]np%ﬁ'n%%zg)'
O81199 2P0 d, 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 niz
684( MrH) *.

[ Exanpl e 37] (8E, 12E, 14E) - 7- ((4- cycl ohexyl pi perazi n- 1-
yl ) car bonyl ) oxy-3, 16, 21-tri hydr oxy-6, 10, 12, 16, 20-

pent anet hyl - 18, 19- epoxytricosa-8, 12, 14-trien-11-o0li de
(conpound 37)

0
(\NJLO

ONJ

OH

The title conpound (colorless oil) was
synt hesi zed in the sane manner as in Exanple 18.
'H NMR spectrum (CD;0OD, 400MHz) &( 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),
1.41-1.70(6H, n), 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,
nm, 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, n), 4.75-
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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=7.2Hz), 0.90(3H, d, J=7.2Hz), 0.94(3H, t, J=7.6Hz), 5 0.99(3H, d,
J=6.8Hz), 1.20-1.32(3H, m), 1.34(3H, s), 1.36-1.72(5H, m), 1.77(3H, d,
J=1.2Hz), 1.80-1.90(6H, m), 2.04-208(2H, m), 2.26(3H, s), 2.42(1H, dd,
J=5.6 14.8H%F)},] 2.51-2.59(2H, m), 2.67(1H, dd, J=2.4 8.0H%?fi
2488265hH Th), PeS@dHLidt, $-2.4 6 BHENA 35 208 RF ™ .

3485 H, m), 3.74-3 H, m),4,70-,4.79(1H,_m), 1H_d,
SRS T s TS ) 5 ot =i ol Ch At . S2(1H
JgHL. 2btz),.82(1th . do)=1ReR - W2 hz N ESBOSmHg 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)

5 oin(éL:-%LS,lgepox%/tricosa-S 12.14-trien-11-olide (compound 36) OH The
ti

&BbEind feololEs 316%&34 's§nﬂ1%s&%dtiﬁ'tlpé(ag manner as

' 1 A 0.83(3K, d,
A B R R LR R S
Jy6.Bpizpek.20i1n32(3, m)ad #iFH) o) YO0 019 -1edfok yi0(Pid o8-

1.77(3H, s), 1.82-2.01(2H, m), 2.43(1H, dd, J=5.2, 14.0Hz), 2.51-2.62(2H,
my, 186144 tuen=4.0; gloHig, 2. 8omeunrdISBN, 6.0Hz), 3.38-

0
(\NJLO

o

The title conpound (colorless oil) was

10 synthesized in the same nmanner as in Exanple 18.

'H NMR spectrum (CD;OD, 400MHz) &( 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), 1.20-1.98(14H ), 1.34(3H s),
1.77(3H, s), 2.38-2.62(8H, n), 2.66(1H dd, J=2.2,

15 7.8Hz), 2.89(1H, dt, J=2.2, 5.6Hz), 3.37-3.56(7H ),
3.74-3.82(1H, m, 3.94-4.02(2H, n)4.76-4.82(1H, n),
5.02(1H, d, J=10.4Hz), 5.40-5.54(2H, n), 5.86(1H d,
J=15.2Hz), 6.12(1H, d, J=10.0Hz), 6.52(1H, dd, J=10.8,
15. 2Hz) ; ESI - M5 m z 691( M+H) *.

20
[ Exanpl e 39] (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-7- ((4-

i sopr opyl honopi per azi n-1-yl ) car bonyl ) oxy-6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytricosa-8, 12, 14-trien-11-o0l i de
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3.48(4H, m), 3.49-3.55(1H, m), 3.56-3.66(4H, m), 3.74 5 3.82(1H, m),
4.80-4.92(1H, covered with H20) , 5.02(1H, d, J=10.8Hz), 5.40-5.56(2H,
m), 5.87(1H, d, J=14.8Hz), 6.13(1H, d, 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)". 10 [Example 37] (8E,12H)34E)-7-((4-cyclohexylpiperazin-I- y1)
carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-

péﬁt‘é’fﬂ?—ﬂHﬂdlS?’% -epoxytricosa-8,12,14-trien-11-olide (compound 37)
OH 15 The title compound (colorless oil) was synthesized in the same
manner as in Example 18. 1H-NMR spectrunp (CD30D,
400MHz)8(ppm):0.88(3H, d, J=6. ;0. d, d, J=7.2Hz), 0.94(3H, t,
J=7.4Hz), 1.00(3H, d, J=6.4Hz), 1.08-1.4H8 1.34(3H, s), 20
1.41-1.70(6H, m), 1.70-1.98(6H, m)1.77(3H, §), 2.25- 2.35(1H, m),
2.42(1H, dd, J=5.4, 14. Hz) 3.50-2.63(6H,Tm)?2.66(1H, dd, J=2.2,
7.8Hz), 2.89(1H, dt, . -MpB.74-3.82(1H, m),
4.75 201 202 4.82(1H, m), 5.02(1PH d, J210. 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=10.8,
15.2Hz);ESI-M$ 8821689 (V). 5 Fxapile &8kt hyl i sopr opy! -
(8E,12E,14E)-3,16,21-trihydroxy-

6 30|, DX ¥ 266 entdimetyy - (4 (fedrah§drshy@muanet hyl - 7- ((4-

ni t rophenoxy) car boxy) - 18, 19- epoxytri cosa-8, 12, 14-tri en-

11-olide (31 ng, 0.034 mmvl ) obtained in the Exanple
30-3 step was dissolved in tetrahydrofuran (2 niL).
Then, 1-isopropyl honopi perazine (9.7 ng, 0.068 mmol)
and triethylamne (10.3 ng, 0.10 mmol) were added to
the m xture, and the reaction m xture was stirred under
ni trogen atnosphere at roomtenperature for two hours.
The reaction mxture was diluted with ethyl acetate,
and then the organic | ayer was washed w th aqueous

sol ution of sodi um hydrogencarbonate and brine. The
resulting organic |ayer was dried over anhydrous
magnesi um sul fate, filtered and concentrated under
reduced pressure. The resulting residue was purified
by silica gel columm chromatography (Fuji Silysia NH
Silica gel; ethyl acetate-hexane, 20:80 -> 25:75) to

gi ve (8E, 12E, 14E) - 3, 21- bi s(di et hyl i sopr opyl si | oxy) - 16-
hydr oxy-7- ((4-i sopropyl honopi perazi n- 1-yl ) car bonyl ) oxy-
6, 10, 12, 16, 20- pent anet hyl - 18, 19- epoxytri cosa- 8, 12, 14-
trien-11-olide (26 ng, 0.028 mmol). ESI-M5 mz

919( M+H) *.
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25

yl)piperazin-1-yl)carbonyl) oxy-18,19-epoxytricosa- 8,12,14-trien-11-olide
(compound 38) OH The title compound (colorless oil) was 10 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), 1.204..98(14H, m), 1.34(3H, s),

1.77(3H, s), 2.38-2.62(8H, m), 2. 66 1H, dd, J=2.2, 15 7. 8Hz) 2.89(1H, dt,
3=2.2, 5.6Hz), 3873 B6EANGH) (3 4@8261#% S4N RSN,

4 ), 4(2H, m), 5.86(1H,
g%ﬁ ?—%&1 é'{n}(ﬁi P(%%’r%éhrj?@% Igé(l § é(z) 8, 15.2Hz);
EﬁéM%HUZWé%HDUQDf[EKéND&W]l. 0 M sol ution in
(8E,12E,14E)-3,16,21-trihydroxy-7-((4-
isoptapihysmopipeezin-0- DB arivdnyoxP&110mR| 16, 2;s added
pentamethyl-18,19-epoxytricosa-8,12 }114 -trien-11-olide 202 203
(AU RE3S )Cbeth o ':ME) 3, 21Gis{ By iQ8brBhsit ur e was

S'.Q)ﬁy rlgch}(?ﬁ@%f 64% 15482 05ReRIamei:- 7564t oom t enper agure

nitrophenoxy)carboxy)-18,1 epoxytrlcosa -8,12,14-trien 5 11
migo 0.Q3domihenl} ebtainegeinrtbadixaoilei 3Q-Gratepa@sdlissalees wu th

tetrahydrofuran (2 mL). Then, 1-isopropyl homopiperazine (9.7 mg, 0.068
mehdlyl acetate, and then the organic layer was washed
wi t h aqueous sol ution of sodi um hydrogencarbonate and
brine. The resulting organic |ayer was dried over
anhydrous magnesium sulfate, filtered and concetrated
under reduced pressure. The resulting residue was
purified by silica gel colum chromatography (Fuji
Silysia NH Silica gel; nethylene chloride-nethanol,
100: 0.5 -> 100:2) to give the title conpound (14.6 ny)
as a colorless oil.
'H NMR spectrum (CD;0OD, 400NMHz) &( ppm) : ( CD;OD,
400MHz) &( 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 ), 1.16-
2.00(12H, n), 1.34(3H, s), 1.77(3H s), 2.42(1H dd,
J=5.2, 14.0Hz), 2.48-2.76(7H, n), 2.84-2.98(2H m,
3.38-3.58(5H, m, 3.74-3.82(1H, n), 4.76-4.91(1H ),
5.02(1H, d, J=10.8Hz), 5.40-5.56(2H, n), 5.86(1H d,
J=15.2Hz), 6.12(1H, d, J=10.0Hz), 6.52(1H, dd, J=10.8,
15. 2Hz) ; ESI - M5 m z 663( M+H) *.

[ Exanpl e 40] (8E, 12E, 14E)- 3, 16, 21-tri hydroxy-7-(1- (4-
(4- hydr oxypi peri di n-1-yl ) pi peridin-1-yl)carbonyl ) oxy-
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and triethylamine (10.3 mg, 0.10 mmol) were added to the mixture, and
the reaction mixture was stirred under 10 nitrogen atmosphere at room
temperature for two hours. The reaction mixture was diluted with ethyl
acetate, and then the organic layer was washed with aqueous solution of
sodium hydrogencarbonate and briz@5The resulting organic layer was
dried over an é/drous 15 magnesmm sulfate, filtered and concentrated

uRddiO rdcduck® Bz a8t fl‘ﬁgtrgyultngr@rés?d@é’%)étﬂdrﬁlﬁaab)gs%ga Yt
I C t p H Silica gel; ethyl acetate-hexane,
%%gh ;5? ;@ '?o%rglv X(égﬂ 2%%[54% ,21-bis(diethylisopropylsiloxy)-16

20 hydroxy-7-((4-isopropylhomopiperazin-1-yl)carbonyl)oxy-
6,10,12,16,20-pentamethyl-18,19-epoxytricos8,12,14- trien-11-olide (26

mg, 0.028 mmol). ESI-MS m/z 919(M+H] . 304 This product (25 mg,
0.027 mmol) was dissolved in tetr , and
tetrabutylammonium fluoride (]Hg ion in/ltettahydrofuran, 0.081 mL,

0.081 mmol) was added
was stirred under nitr
hours. The reaction mixture was dil&ed with ethyl acetate, and then the
organic layer was washed with agueous solution of sodium
hydrogencarbohf ahd 16 HEPEPTHEdeSWOM@bIEETc Riye) waddried

over . . .
synt hesi zed in the sane manner as in Exanple 30.

'H NMR spectrum (CD;0OD, 400NMHz) &( ppm) : ( CD;OD,
400MHz) 3( 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, nm), 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-M5 m z
705( M+H) *.

[ Exanpl e 41] (8E, 12E, 14E) -3, 16, 21-tri hydroxy-7-((4-(2-
hydr oxyet hyl ) pi per azi n-1-yl ) car bonyl ) oxy-6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytricosa-8, 12, 14-trien-11-o0li de
(conpound 41)

205



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,
15 100:0.5 -> 100:2) to give the title compound (14.6 mg) as a colorless
oil. 1H-NMR spectrum (CD30D, 40@a61z)8(ppm):(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), 0.99-1.05(9H, m), 1.16 20 2.00(12K, m), 1.34(3H, s), 1.77(3H,
S), 2.42(1H, dd, J=5.2, 14.0Hz), 2.48-2{76{YH,®n), 2.84-2.98(2H, m),
3.38-3.58(5H, m), 3.74-3.82(1H,HB) 4~ 9
J=10.8Hz), 5.40-5.56(2H, m), 5.86(1H, d, 5.2Hz), 6.12(1H, d,
J=10.0Hz), 6.52(1H, d 8, 25 15.2H2);Eg|-MS m/z 663(M+H)".
[Example 40] (8E,12E; -3,16 X1-t rox§-7-(1-(@H
(4-hydroxypiperidin-l-yl)piperidin-lQVI)car onyl)oxy 204 205
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14- trien-11-olide
(compound 4018 The e EqmAgHTY (@ eRs dharan Synipesized

the same manner as in Example 30. 5 1H-NMR spectrum (CD30D,
489MiHze8(ppey): (CP IO 4C0MHZEG(ppM) 2587 (3HEYadpb SHED.
0.89(3H, d, J=7.2Hz), 0.94(3H, t, J=7.4Hz), 0.99(3H, d, J=6.4Hz),
1.76- VR (sPI Cit) UG EIMOD), 140 HZ s R(1pBM : 0. 87(3H, d,

J=6.0Hz), 0.89(3H, d, J=7.2Hz), 0.94(3H, t, J=7.3Hz),

5 0.99(3H, d, J=6.8Hz), 1.18-1.69(11H, ), 1.77(3H, s),
1.86(1H, dd, J=5.6, 14.0Hz), 1.88-1.98(1H m, 2.35-
2.61(9H, ), 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 n), 4.70-4.86(1H,
covered with H0O, 5.01(1H d, J=10.8Hz), 5.34-5.54(2H,

10 n), 5.86(1H, d, J=15.2Hz), 6.12(1H, d, J=10.8Hz),
6.52(1H, dd, J=11.2, 15.2Hz);ESI-M5 m z 651( MrH) ™.

[ Exanpl e 42] (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 7- ((4- ( nor phol i n- 4-

15 yl)piperidin-1-yl)carbonyl)oxy-18, 19-epoxytri cosa-
8,12, 14-trien-11-olide (conmpound 42)

The title conpound (colorless oil) was

synt hesi zed in the sane manner as in Exanple 18.
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1.98(6H, m), 2.29-2.38(2H, m), 2.38-2.60(4H, m), 10 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, 158¥z);ESI-MS m/z 15 705(M+H)".

[Example 41] (8E,12E,14E)-3,16,21-trih droxy-?r-é(4-(2-

B YBUR PR 4 TR ohg M5 M P 1 0287 ( 3H, d.

pent thyl-18,19, trigosa-8 triens11-0lide 20 (compound 41)
505 b0t RO MR O The e Compa A Roloresd o) Gt
syntbesizeql injthejsame pgnner asgn Exgonnlg 8. Ajl-NMRy spetirurg) |

(CD30D, 400MHz)8(ppm):0.87(3H, d, J=6.0Hz), 0.89(3H, d, J=7.2Hz),
0.0482H 1t, 987 BHiz) M6, 0.89FH, A, 466BH#z)ML, 1821 BO(2LHAORH, ),

1.77(3H, s), 1.86(1H, dd, J=5.6. 14.0Hz;, 1.88-1.9%(’(1H, m), 235 2,61(9H.
mh: .%%HJH, L3202 -Pon%), B 0 H(1A; MPY ddis 49H2nfy O (1H,
3.60-3.8063H, M) 4,70.86(1 ered wit 5 \d,
14,4998, 081 B WY SO, oo
Jt0.85k2). 8,524118H), J=3172-15. BHPLESI-MS miz 661M2H) 4H, ),
4.70-4.85(1H, n), 5.01(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 mz 691( MH) .

[ Exanpl e 43] (8E, 12E, 14E) - 7- (( 4- et hyl honopi per azi n- 1-
yl ) carbonyl ) oxy-3, 16, 21-tri hydr oxy- 6, 10, 12, 16, 20-

pent anet hyl - 18, 19- epoxytricosa-8, 12, 14-trien-11-o0li de
(conpound 43)

(8E, 12E, 14E) - 3, 21- bi s(di et hyl i sopr opyl -
si | oxy) - 16- hydr oxy- 6, 10, 12, 16, 20- pent anet hyl - 7- ( ( 4-
ni t rophenoxy) car boxy) - 18, 19- epoxytri cosa-8, 12, 14-tri en-
11-olide (40 ng, 0.044 mvol) obtained in the Exanple
30-3 step was dissolved in tetrahydrofuran (2 niL).
Then, 1-ethyl honopi perazine (11 ng, 0.088 nmol) and
triethylamne (0.061 nL, 0.44 nmol) were added to the

m xture, and the reaction m xture was stirred under
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[Example 42] (8E,12E,14E)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-((4-(morpholin-4 15
ylpiperidin-1-yl)carbonyl)oxy-18,19-epoxytricosa- 8,12,14-trien-11-olide
(compound 42) OH The title compound (colorless oil) was synthesized in
the same manner as in Example 182@86 207 1H-NMR spectrum (CD30D,
4OQMHz)8(ppm):O.87(}?H, d, J=7.2Hz), 0.89(3H, d, J=6.8Hz), Q.94$3H, t
JB7 6HIYE0.SW(BRSANSE£2AY), oS LEIRSHARH! £ 79v& Ndyght . The

1.82-1. , -2 46(3H, 0-2.6Q(4H,m), 5.2.66(1H, d
BN ko oyt e, i LR L Atstst ring
J¥HhOn810hz) 0B §8(AH, ey ér4.Rad Bt hdd3nk-BR(LALBL and bri ne.
4.09-4.21(4H, m), 4.70-4.85(1H, m), 5.01(1H, d, J=10.8Hz),
5.H0e5.6662H t h)g5@6gan] ¢, J-ae6HMNRS. B(1LEIddoye11.aRky dious
6.52é1H, dd, JZlilT%, 15.6H )JESI-MS m/z 691 M+H?{. JExa ple 4&34

(S QE?i'4‘E’ﬁ7S-t’(4-é’lﬁﬁhoﬁi ifrednangyconcent rated under

C?@&U}fl&x%?&ﬁs@rg'hydﬁ%§é9tﬁ2t?‘§i§nor esi due %/?go rRuri fied

pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide 1 pound 43)
Ol (85, L2k 448913, 2bibistdiethdiseprtopyt-aphy (Kanto Silica gel

siloxy)-16-hydroxy-6,10,12,16,20-pentamethyl-7-((4-
n@NheABXy)eafdxiriL 8 atohyhoratedcrhes hexargienl 11-olide (40 mg,

0 gt moloRIAIned N e EXRMRIT 1. 9) to give (8E 12E 14E)-
3, 21-bi s(di ethylisopropyl siloxy)-7-((4-
et hyl honopi per azi n- 1-yl ) car bonyl ) oxy- 16- hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 18, 19- epoxytri cosa- 8, 12, 14-
trien-11-olide (34 ng, 0.038 mol) as a colorless oil.

This product (34 ng, 0.038 mmol) was

di ssolved in tetrahydrofuran (1 nlL), and
tetrabutyl amonium fluoride (1.0 Msolution in
tetrahydrofuran, 0.187 nL, 0.187 mml) was added
dropwi se to the m xture. The reaction m xture was
stirred under a nitrogen atnosphere at roomtenperature
for 17 hours. The reaction mxture was diluted with
ethyl acetate, and then the organic | ayer was washed
wi t h aqueous sol ution of sodi um hydrogencarbonate and
brine. The resulting organic |ayer was dried over
anhydrous magnesium sul fate, filtered and concentrated
under reduced pressure. The resulting residue was
purified by silica gel colum chromatography (Kanto

silica gel 60N, 40 to 50 um nethyl ene chloride-

met hanol, 100:1.5 -> nethyl ene chl ori de- net hanol - 28%
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20 30-3 step was dissolved in tetrahydrofuran (2 mL). Then, 1-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 207 208 nitrogen atmosphere at room temperature overnight. The
reaction mixture was diluted with etB@igacetate, and then the organic layer
was washed with water and brine. The resulting organic layer was dried

oFETEHHy B Y 8 Pad i A LB RER, FREMH AR cdt@mraldd LRA& Ve
r ed. S j sidue was purifi ilica gel column
o R 2 A B T Aol L nesane.
11 nvrelianer aitiodpEhanob M) e(giyn 80 18B(HE) 1P
3,21-bis(diethylisopropylsiloxy)-7-((4-
ethyhodgpipe@zfP( 3Mcathondfdx et hyd@x94636,12,16 J=7. 2Hz) ,
20-pen ametf(lﬁl-18,_19-%no tricosa-8,12,14- trien-11-olide (34 mg, 0.038

m]'n(%' §'é{c orles=oi SpIJOdQl%{ 'mb', O‘bﬁér?lwﬂ)'w&s _
disSgly _dLiWetF@hydiQf‘?' ki mi—g’ and defr ﬂb‘ék?fgb%%@vafgd%@&e (1.0

M solution in' tetrahydrofuran, 0.187 mL, 0.187 m d

drop98sel k) the) mixpurg2 Thil reaetjoruesixtare was ostirled indsz-22. 72( 9H,
nitrogen atmosphere at room temperature 20 for 17 hours. The reaction

mture2w88 dlitteddiith JktRyldacebatéHand tRerfi@redorgahkHayddwas. 75-
WasBOd 1M, m, 4.70-4.90(1H, covered with HO), 5.02(1H

d, J=10.8Hz), 5.40-5.55(2H, nm), 5.87(1H, d, J=15.2Hz),
6.13(1H, d, J=11.2Hz), 6.52(1H, dd, J=11.2,
15. 2Hz) ; ESI - M5 ml z 649( MrH) .

[ Exanpl e 44] (8E, 12E, 14E) -3, 16, 21-tri hydr oxy-7- ((4-

i sopropyl pi perazi n-1-yl)carbonyl ) oxy-6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytri cosa-8, 12, 14-trien-11-o0li de
(conpound 44)

o
X
N0
<
YN

The title conpound (colorless oil) was
synt hesi zed in the sane manner as in Exanple 30.
'H NMR spectrum (CD;0OD, 400MHz) &( ppm) : 0. 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,
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with aqueous solution of sodium hydrogencarbonate and brine. The
resulting organic layer was dried over anhydrous magnesium sulfate,
filtered and concentrated 25 under reduced pressure. The resulting
residue was purified by silica gel column chromatography (Kanto silica
gel 60N, 40 to 50 m; methylene chl@ide- methanol, 100:1.5 -> methylene
chloride-methanol-280 208 209 ammonium hydroxide aqueous solution

186:59H7b givee %6 L@ 8bipoufl (233486 T Bs atblorles Gil. 1HANKIR)

speciyim ( , 400MHz) :0.88(3H, d, J=7. 89(3H.d,
Eéﬁﬁ?@f El,t, 27, H%W'%.OﬁaH,I_‘:]j,%':gfilﬁ_)laﬂgb@é't?q
57 281 H.- 201, 618 M, 1d17(3H=9), 24,8251 9A¢3H, ).4b98: 57( 5H,
1.98(1H, m), 2.42(1H, dd, J=5.2, 14.0Hz), 2.52-2.72(9H, m), 2.89(1H, dt,
J8.4, 8.4Hp)3382(3.60(3H,. m§ .37 75-43.82(1H. m); avED-adoM Hh  H.O) ,
cavered with H20), 5.02(1H, 10 d, J=10.8Hz), 5.40-5.55(2H, m), 5.87(1H,
3300 3He) 4o 1400 6y 5380602k, Pe1 2, Bl o
M Sl PSS P ATPEAY. 81r) 6. 52(1H, dd, 3=11.2,
(8E,12E,14E):3,16,21-trihydroxy-7-((4- 15
ISOBIEIHNipESKEINVE-ycareny ) meHp;10,12,16,20
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (compound 44)
OH The title compound (colorless oil) was synthesized in the same

MARRENAP I FXAMPIG R0 oE 14E) - 7- ((4-
cycl opropyl honopi perazi n- 1-yl ) car bonyl ) oxy- 3, 16, 21-
tri hydroxy-6, 10, 12, 16, 20- pent anet hyl - 18, 19-

epoxytricosa-8,12, 14-trien-11-olide (conpound 45)

The title conpound (colorless oil) was
synt hesi zed in the sane manner as in Exanple 30.
'H NVR spectrum (CD;0OD, 400MHz) &( ppm) : 0. 32-0. 54(4H, m),
0.87(3H, d, 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, ),
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, n),
3.68-3.82(1H, m), 4.77-4.91(1H, covered with HO),
5.01(1H, d, J=10.8Hz), 5.44-5.55(2H, n), 5.86(1H d,
J=15.2Hz), 6.13(1H, d, J=10.8Hz), 6.52(1H, dd, J=11.2,
15. 2Hz) ; ESI - M5 m z 661( M+H) *.
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20 'H-NMR spectrum (CD30D, 400MHz)8(ppm):0.88(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, 209 210 14.0Hz), 1.89-1.98(1H, m), 2.42(1H, dd, J=5.2, 14.0Hz),
2.48-2.60(6H, m), 2.66(1H, dd, J=2211 8.0Hz), 2.67- 2.78(1H, m), 2.89(1H,
dt, J=2.4, 6.0Hz), 3.40-3.57(5H, 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= ,.6.33¢(1H, = .5 : =112, 2);ESI-
KA e S A o L4 L oPS T BIBErda.
cyclgprogsithesifpine Ry insl-yhcarbonyexysdey2%5, 10, 12, 16, 20-
trinydroxy-6,10,12,16,20-pentamethyl-18,19-
epenjtacaxaig 12 181-tRnepDxlite (carapodhd 45)18 - NLEN- Ok Dhe dee
com oundécolorl ss oil) was synthesized in the same manner as in

5 E&&r&’ﬁﬂ% 4 48 _NMR spectrum (CD30D,
400MHz)8(ppm):0.32-0.54(4H, m), 0.87(3H, d,,J=8.0Hz), 0.90(3H, d,
J=7.2Hz), 0.94(3H, t, J=7.2Hz), 1.00(3H, d, JF6.0Hz), 1.14-2.00(19H, m),
2.42(1H, dd, J=5.6, 14.0Hz), 2.42-2.62(2N : £66(1H, dd, J=2.0,
8.0Hz), 2.70-2.92(5H, m), 3.37-3.58(&?7 .§8-3.82(1H, m),
4.77-4.91(1H, covered wigyH20)55.01(1H, z), 5.44-5.55(2H,
m), 5.86(1H, d, oH

The title conpound (colorless oil) was
synt hesi zed in the sane manner as in Exanple 30.
'H NVR spectrum (CD;OD, 400MHz) &( 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,

10 J=7.2Hz), 0.98(3H, d, J=6.0Hz), 1.20-1.70(12H ),
1.77(3H, s), 1.86(1H, dd, J=5.2, 14.0Hz), 1.89-1.98(1H,
nm, 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-

15 3.82(1H, m), 4.77-4.90(1H, covered with HO, 5.01(1H,
d, J=10.4Hz), 5.44-5.55(2H, ), 5.86(1H, d, J=15.2Hz),
6.13(1H, d, J=11.2Hz), 6.52(1H, dd, J=11.2,

15. 2Hz) ; ESI - M5 m z 647( MrH) ¥, 670( M+Na) ™.

20 [Exanple 47] (8E, 12E, 14E)- 3, 16, 21-tri hydroxy-7- ((N-(4-
hydr oxy- 1- et hyl pi peri di n-4-yl ) net hyl - N-
met hyl ) car banoyl oxy) - 6, 10, 12, 16, 20- pent anet hyl - 18, 19-

epoxytricosa-8,12, 14-trien-11-olide (conpound 47)
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J=15.2Hz), 6.13(1H, d, J=10.8Hz), 6.52(1H, dd, J=11.2, 15.2Hz);ESI-MS
m/z 661(M+H)". 210 211 [Example 46]
(8E,12E,14E)-7-((4-cyclopropylpiperazin-
1-yl)carbonyl)oxy-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,22,24-trien-11-olide 5 (compound 46)
OH 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, 10 J=7.2Hz), 0.9%3H, djiJ=6.0Hz), 1.20-1.70(12H,
m), 1.77(3H, s), 1.86(1H, dd, J=5.2, 14KHZ, 1B9-1.98(1H, m), 2.42(1H,
dd, J=5.6, 14.0Hz), 2.50-2.63(6H, m)\ 2
2.89(1H, dt, J=2.4, 6.0Hg), 3.36-3.4H4H, W) H, dt, J=4.8, 7.6H2z),
3.74 15 3.82(1H, m), 4.7{-4 ith H40), 5.01(1H, d,
J=10.4Hz), 5.44-5.55(2H, : 13(1H, d,
J=11.2Hz), 6.52(1H, dd, J=11.2, 152$DESIMSrmz64KM+H)
670(M+Na) . 20 [Example 47] (8E,12E,14E)-3,16,21-trihydroxy-7-((N-(4-
hydroxy-l-methyipiperidin-4-ytongibulal- (col orl ess oil) was
methyl)carbamoyloxy)-6,10,12,16,20-pentamethyl-18,19-
epoRithesdazgd 2i Th-triee- SRERIEREBIBpo@Sd 47) Expopbe 30.

'H NMR spectrum (CD;OD, 400MHz) &( ppm) : 0. 86( 3H, d,

J=6.8Hz), 0.90(3H, d, J=7.2Hz), 0.94(3H, t, J=7.2Hz),
1.01(3H, d, 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 ),
2.27(1.5H, s), 2.28(1.5H, s), 2.34-2.46(3H, n), 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,
dt, J=4.8, 8.0Hz), 3.74-3.82(1H, ), 4.74-4.92(1H,
covered with H0O), 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=10.8, 15.2Hz);ESI-M5 mz 679( MrH)".

[ Exanpl e 48] (8E, 12E, 14E)-7-(((1S, 4S)-5-et hyl -2, 5-
di azabi cycl o[ 2. 2. 1] hept an- 2-yl ) car bonyl ) oxy- 3, 16, 21-
tri hydroxy-6, 10, 12, 16, 20- pent anet hyl - 18, 19-

epoxytricosa-8,12, 14-trien-11-olide (conpound 48)
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OH The title compound (colorless oil) was synthesized in the same
manner as in Example 30. 1H-NMR spectrum (CD30D,
400MHz)8(ppm):0.86(3H, d, J=6.8Hz), 0.90(3H, d, J=7.2Hz), 0.94(3H, t,
J=7.2Hz), 51.01(3H, d, J=6.8Hz), 1.20-1.70(15H, m), 1.77(3H, s),
1.86(1H, dd, J=5.2, 14.0Hz), 1.89-1298%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. ) &overed with H20),
5.01(1H, d, J=10.4Hz), 5.40-5.55(2H, my, 3B6(JH, d, 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 [Exampleo#8] (8F,12E,14E)-%<(((9S,4S)-5-ethyl-2,5-
diazabicyclo[2.2.1]he A~ oH
trinydroxy-6,10,12,16,20-péntametioi-18,19
epoxytricosa-8,12,14-trien-11-olide (compound 48) 212 213 OH The title
O o n e BiRBRTEC] (bl T MATne e
Example 30. 1H-NMR spectrum (CD30D, 400MHz)8(ppm):0.92(3H, d,
J3§.8HAxN.96BH, 10, 3. A43aye0,98(31dr t, d57i2iZEx &npD3(138H, d,
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(BMRs$ PETE T 2108(4PD:AD; 1.40QIVze) oM HOdA 2§36, €4.4Hz),

J=6.8Hz), 0.94(3H, d, J=7.2Hz), 0.98(3H, t, J=7.2Hz)

1.03(1.5H, d, J=6.8Hz), 1.06(1.5H, d, J=6.8Hz), 1.10-
1.22(3H, ), 1.22-1.75(8H, m), 1.38(3H, s), 1.76-
2.03(4H, ), 1.82(3H s), 2.47(1H, dd, J=5.6, 14.4Hz),
2.54-2.77(6H, n), 2.83-2.99(2H, nm), 3.22-3.33(1H m),
3.53-3.63(2H, n), 3.65(1H, brs), 3.79-3.88(1H ),
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, d, J=10.8Hz), 6.57(1H, dd, J=10.8,
15. 2Hz) ; ESI - MB ml z 647( M+H) *.

[ Exanpl e 49] (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy- 7-
(((1S,4S)-5-1sopropyl -2, 5-di azabi cycl o[ 2. 2. 1] hept an- 2-
yl ) car bonyl ) oxy-6, 10, 12, 16, 20- pent anet hyl - 18, 19-

epoxytricosa-8,12, 14-trien-11-olide (conpound 49)
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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(1H, m), 10 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, d, J=10.8Hz), 6.57(1H, dd, J=10.8, 15.2Hz);ESI-MS
m/z 647(M+H)". 15 [Example 49] (8&1¥2E,14E)-3,16,21-trihydroxy-7-
(((1S,4S)-5-isopropyl-2,5-diazabicyclo[2.2.1]heptan-2- y1)
carbonyl)oxy-6,10,12,16,20-pentamethyl-18,19-
epoxytricosa-8,12,14-trien-11-olide (compound 49) 213 214 OH The title
compound (colorless oil) was synthesized ame manner as in
Example 30. 1H-NMR spectrum (CD{%@O 2)8(ppm):0.92(3H, d,
J=7.6Hz), 0.94(3H, d, J=7.2Hz), 0.98(3H, t, J47.6l4z), 5 1.03(1.5H, d,
J=7.2Hz), 1.06(1.5H, d, $57.2Hz), 1.09 1.16{6HPm)] 1.21-1.75(8H, m),
1.38(3H, s), 1.77- 2. . e} . 0d, J=5.6, 14.4Hz),
2.52-2.75(5H, m), 2.94(1H, dt, J- @H6O z) 3.05- 3.16(1H, m),
3.21-3.34(1H, m), 3.51-3.65(2H, m), 3.77 10 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, dThel%.bHzp GbAdGURY JEE0I8H) e S761H ) ddad=10.8,
15.2Hz);ESI-MS m/z 661(M+H)". 15 [Example 50]

(s mppesiEged (N 2(Rensame nmanner as in Exanple 30.

e R L Y N S B AR 8 3 02 31, 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-
.16(6H, nm), 1.21-1.75(8H, m), 1.38(3H, s), 1.77-
,03(4H, ), 1.82(3H, s), 2.47(1H, dd, J=5.6, 14.4Hz),
.52-2.75(5H, m), 2.94(1H, dt, J=2.0, 6.0Hz), 3.05-

1
2
2
3.16(1H, ), 3.21-3.34(1H, n), 3.51-3.65(2H, nm), 3.77-
3.89(2H, brs), 4.35(0.5H, s), 4.38(0.5H, s), 4.79-

4.91(1H, 1), 5.06(1H, d, J=10.8Hz), 5.45-5.61(2H ),
5.91(1H, d, J=15.6Hz), 6.17(1H, d, J=10.8Hz), 6.57(1H,

dd, J=10.8, 15.2Hz);ESI-Ms miz 661( M-H)*.

[ Exanpl e 50] (8E, 12E, 14E)-7-(N-(2-(N , N -
di met hyl am no) et hyl ) - N- net hyl car banoyl oxy) - 3, 16, 21-
tri hydroxy-6, 10, 12, 16, 20- pent anet hyl - 18, 19-

epoxytricosa-8,12, 14-trien-11-olide (conpound 50)
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trinydroxy-6,10,12,16,20-pentamethyl-18,19-
epoxytricosa-8,12,14-trien-11-olide (compound 50) 214 215 OH The title
compound (colorless oil) was 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), 0.23(BH, 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, JF6.2, 139Hz), 1.89-1.98(1H, m),
2.27(6H, s), 2.42(1H, dd, J=5.5, 13«91*129&4“5@.60(4& m), 2.66(1H, dd,
J=2.2, 7.7Hz), 2.87-2.92(4H, m), 3.37 10 3.42(2H, i), 3.52(1H, dt, J=4.8,
8.4Hz), 3.74-3.81(1H, m), 4.74-4.82(1H, m),|5.0J(1H, d, J=10.6Hz), 5.40-
5.53(2H, m), 5.86(1H, = 1%4Hz) 6.12( 1.1, 11.0Hz),
6.52(1H, d, J=11.0, "od5 [Example 51]
(8E,12E,14E)-7-(N-(2- (N'
dimethylamino)ethyl)carbamoyloxy)-3,16,21-trihydroxy- 6,10,12,16,
ooty AR O SRROEBh (it LLollri(5omegund 51
215 216 OH The title compound (colo es ) was

synt hesi zed in the sane manner as in Exanmpl e 23.

'H NMR spectrum (CD;OD, 400MHz) &( 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, brd, J=6.2Hz), 1.19-1.68(7H, n), 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 n), 2.27(6H,
s), 2.42(1H, dd, J=5.5, 13.9Hz), 2.45-2.60(4H ),
2.66(1H, dd, J=2.2, 7.7Hz), 2.87-2.92(4H, n), 3.37-
3.42(2H, m), 3.52(1H, dt, J=4.8, 8.4Hz), 3.74-3.81(1H
nm, 4.74-4.82(1H, n), 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,
11. 0Hz), 6.52(1H, d, J=11.0, 15.4Hz);ESI-M5 m z

623( M+H) *.

[ Exanpl e 51] (8E, 12E, 14E)-7-(N-(2-(N , N -
di met hyl am no) et hyl ) car banoyl oxy) - 3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 18, 19- epoxytri cosa- 8, 12, 14-

trien-11-olide (conmpound 51)
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synthesized in the same manner as in Example 23. 1H-NMR 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), 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=6.2, 13.9Hz), 2.25(6H, s), 2.3218.46(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, J=7.0Hz), 3.52(LH, dt, J=4.4, §4Hz), 3.73- 3.81(1H, m),
4.74(1H, dd, J=9.5, 9.5Hz), 5.01(1H,®,_J=<10l6Hz), 5.38-5.52(2H, m),
5.86(1H, d, J=15.0Hz), 6.12(1H, d, lel.Ole),OG.SZ(lH, d, J=11.0,
15.0Hz);ESI- MS m/z 609(M+H)". 15 [Examp|
(8E,12E,14E)-3,16,21-tghydroxy- 6,10,12;
20-pentamethyl-7-( - OH
4-yl)ethyl)carbamoyloxy)-18,19-epepytric sa—%,12,14- trien-11-olide
(compound 52) 216 217 OO ON" ~NAO | OH (1)
(8E’12E’14E)'6ﬂ1%’1t2_i3tq’%0'@§ %%Pyké'ﬁﬁl\'a less oil) was
methyl-N-(2-(morpholin-4-yl)ethyl)carbamoy oxyS-
3P hisis(triethyilsiloxye 18 Ai9eeprayirigosas 8i 12, E&ign-&1agide
(compound 52-1)

'H NVR spectrum (CD;0OD, 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=6.6Hz), 1.20-1.68(7H, 1), 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), 2.30-
2.46(1H, 1), 2.43(2H t, J=7.0Hz), 2.52-2.60(2H ),
2.66(1H, dd, J=2.2, 8.1Hz), 2.89(1H 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, ), 4.74(1H dd, J=9.5, 9.5Hz), 5.01(1H d,
J=10. 6Hz), 5.38-5.52(2H, 1), 5.86(1H d, J=15.0Hz),
6.12(1H, d, J=11.0Hz), 6.52(1H, d, J=11.0, 15.0Hz);ESI-
M5 m z 609( MrH) *.

[ Exanpl e 52] (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-

6, 10, 12, 16, 20- pent anet hyl - 7- (N- net hyl - N- ( 2- ( nor phol i n-
4-yl ) et hyl ) car banmoyl oxy) - 18, 19- epoxytri cosa-8, 12, 14-
trien-11-olide (conmpound 52)
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OO ON"-'NAO I OTES 5 The title compound (colorless oil) was
synthesized in the same manner as in Example 23. 1H-NMR spectrum
(CD30D, 400MHz)8(ppm):0.625(6H, g, J=8.IHz), 0.634(6H, g, J=8.IHz),
0.65(6H, g, J=8.IHz), 0.83(3H, t, J=7.3Hz), 0.85(3H, d, J=7.0Hz),
0.89(3H, d, 10 J=7.0Hz), 0.93-1.01@0HA, 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, 8.1Hz), 2.85-2.90(1H,d%2.92(3% s), 3.38-3.49(2H, m), 3.61
15 3.72(4H, m), 3.74(1H, dt, J=3.%_6mH).. 3.90-3.98(1H, m),
4.72-4.81(1H, m), 4.93(1H, d, J=10.6Hz), ﬂ?‘41 17 218 5.52(2H, m),
5.82(1H, d, J=15.0Hz), 6.12(1H, d, J=11.0 i ‘50(1H, dd, J=11.0,
15.0Hz);ESI-MS m/z 1gA8(M+H)". 5 (2) (8&; E)-3,16,21-trihydroxy
6,10,12,16, 20-pentam - in-
4-yl)ethyl)carbamoyloxy)-18,19- ,12,14-"trien-11-olide
(compound 52) OO

ytr% saB

(1) (8E, 12E, 14E) - 6, 10, 12, 16, 20- pent anet hyl - 7- (-
nmet hyl - N- ( 2- ( nmor phol i n-4-yl ) et hyl ) car banmoyl oxy) -

3,16, 21-tris(triethylsiloxy)-18, 19-epoxytri cosa-

8,12, 14-trien-11-olide (conmpound 52-1)

The title conpound (colorless oil) was
synt hesi zed in the sane manner as in Exanple 23.
'H NVR spectrum (CD;0OD, 400MHz) &( ppm) : 0. 625(6H, q,
J=8.1Hz), 0.634(6H, g, J=8.1Hz), 0.65(6H, q, 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, ), 1.15-1.32(2H, m, 1.39-
1.63(6H, n), 1.42(3H, s), 1.75(3H, s), 1.83-1.92(1H
nm, 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, 8.1Hz),
2.85-2.90(1H, m, 2.92(3H, s), 3.38-3.49(2H, n), 3.61-
3.72(4H, m), 3.74(1H dt, J=3.7, 6.6H), 3.90-3.98(1H
nm, 4.72-4.81(1H, n), 4.93(1H d, J=10.6Hz), 5.41-
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ON'/~NxO | OH The protective groups for the hydroxyl groups 10 in the
compound 52-1 was deprotected in the same manner as in Example 23
to synthesize the title compound (colorless oil). 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, d2387.0Hz), 1.19-1.65(7H, m), 1.33(3H,
165&1H dd, J=5.5, 14.3Hz), 177(3H d, J=1.lHz), 1.86(1H, dd, J=5.5,

Heom os@+BA)LB. 45t H P 12529, 1 30011 DH2-8.61(8H,

48%(53‘*%) SR Ar-RY s hek Doatrbml Ry S M

mobFEM-BB(LH, m), 5.01(1H, d, J=10.6Hz), 5.41-5.54(2H, m), 5.86(1H,
d, J=15. OHZ) 218 219 6.12(1H, d, J=11.0Hz), 6.52(1H, dd, J=11.0,
15.0Hz);ESI-MS m/z 665(M+H) . [Example 53]
(8E,12E,14E)-3,16,21-trihydroxy 5

5 608121620 A Rarki FE ek Ak o
Ly DR s R R RROYTERERA Lol
(compound 53 ) (8E,12E,T4E)-6,10, 12 16,20-pentamethyl-7-(N-
metWINA2rypipeddibairph ety yarbamdeydxyt ri cosa- 8, 12, 14-

trien-11-olide (conmpound 52)

The protective groups for the hydroxyl groups

10 in the conpound 52-1 was deprotected in the sane manner
as in Exanple 23 to synthesize the title conpound
(colorless oil).

'H NMR spectrum (CD;OD, 400MHz) &( 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, n), 2.42(1H
dd, J=5.5, 13.9Hz), 2.42-2.61(8H n), 2.66(1H dd,
J=2.2, 8.1Hz), 2.86-2.94(1H, n), 2.91(3H, s), 3.34-

20 3.48(2H, n), 3.52(1H, dt, J=4.8, 8.4Hz), 3.63-3.71(4H,
nm, 3.74-3.81(1H ), 4.74-4.83(1H, m, 5.01(1H, d,
J=10. 6Hz), 5.41-5.54(2H, n), 5.86(1H d, J=15.0Hz),
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10 3,16,21-tris(triethylsiloxy)-18,19-epoxytricosa- 8,12,14-trien-11-olide
(compound 53-1) OTES The title compound (colorless oil) was
synthesized in the same manner as in Example 23. 1H-NMR spectrum
(CD30D, 400MHz)8(ppm):0.59-0.68(18H, m), 15 0.82(3H, t, J=7.3Hz),
0.85(3H, d, J=7.0Hz), 0.89(3H, d, 22Ir9OHz), 0.95-1.02(30H, m),
1.15-1.63(14H, m), 219 220 1.42(3H, s), 1.75(3H, s), 1.83-1.92(1H, m),
193124 1dd, 9=4.6=13.945) 2.30(H4(dd11-8%, P58z 2.41- 2.59(8H,

e 55 s BTG 1. . 4 71-4 801, 1), 4,931,
d, J=10.6Hz), 5.40-5.52(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);ESI-MS m/z 1006(M+H)". 10

(4) E8EMPER158]-3, 163E - Ity didh)- 6310,622%5; t r i hydr oxy-
20-pentamethyl-7- N-metk%l{é\l- 2-(piperjdin-

S ety BRI L BATES P ATt 9h2 Ny A 2bRGE i -
(PR vt LerbahB ' XY TERIPEANG 0jRYRR (S g Nygtoryl

groups’ 15 in the compound 53-1 was deprotected in the same manner
trien-11-olide (conmpound 53)

(1) (8E, 12E, 14E) - 6, 10, 12, 16, 20- pent anet hyl - 7- (N-
met hyl - N- ( 2- ( pi peri di n-1-yl) et hyl ) car banmoyl oxy) -

3,16, 21-tris(triethylsiloxy)-18, 19-epoxytri cosa-

8,12, 14-trien-11-olide (conmpound 53-1)

The title conpound (colorless oil) was
synt hesi zed in the sane manner as in Exanple 23.
'H NMR spectrum (CD;OD, 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=7.0Hz), 0.95-1.02(30H, n), 1.15-1.63(14H ),
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as in Example 23 to synthesize the title compound (colorless oil). 1H-NMR
spectrum (CD30D, 400MHz)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.IHz), 1.86(1H, dd, J=5.5,
14.3Hz), 1.89-1.97(1H, m), 2.39-2.80(9H, m), 2.66(1H, dd, J=2.2, 220
221 8.1Hé), 2.86-2.93(1H, m), 2.90(3H, s), 3.36-3.46(2H, m), 3.52(1H,
dil 344(3H.419)), 31741863 H Sy, 47832 8294 1), gba (1, W(1H

J=10.6Hz), 5,41- m) (LH, d, J=15.4Hz), 6.12( ,
Jgﬁ.oﬁz%; .'52@,3%%‘6: J%%%?f?ﬁk@#;Esﬁ-‘r\;st/z 3%%:2' 41-
[Examuglg 4] (§E. 12E6HEDS, 18R 1-uibydmxys6114:32,16, 85- 2. 92( 4H,
20-pentamethyl-7-(N-methyl-N-(2-(pyrrolidin-
149))ettBA)38rtrddyIaxy)- 19, 193 pod(ttidosals, 12)£3- 80 triferPiHziolidd. 91-
(compound 5%0 ON'Nx O Iét) B

5 (é’E,?D%é,Ji'ZLE)- 10427 o PRhtdrhedth-74nO3(1H d. - J=10. 6Hz),
”@t%i%ﬁ%)%@?ﬁ?"dﬂﬁ'l'@.% hearogmoyloxy- 848, 6 11(1H d,

21-tris(triethylsiloxy)-18,19-epoxytricosa- 8,12,14-trien-11-olide
(cREOUIEZS4- 15 OFHS 5 Td, title-gampounds (epterjesiil) MEs z
synthesized in the same manner as in Example 23.

1006( M+H) *.

10 (2) (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 7- (N- net hyl - N- ( 2- ( pi peri di n-
1-yl)ethyl)carbanoyl oxy)-18, 19- epoxytri cosa-8, 12, 14-
trien-11-olide (conmpound 53)

G,
I

The protective groups for the hydroxyl groups

15 in the conpound 53-1 was deprotected in the sane manner

as in Exanple 23 to synthesize the title conpound

(colorless oil).

'H NMR spectrum (CD;OD, 400MHz) &( 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, n), 1.33(3H s),

1.77(3H, d, J=1.1Hz), 1.86(1H, dd, J=5.5, 14.3Hz),

1.89-1.97(1H, n), 2.39-2.60(9H, n), 2.66(1H dd, J=2.2,
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221 222 1H-NMR spectrum (CD30D, 400MHZz)5(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), 2.50-289(9H, m), 2.85-2.93(4H, m),
3.39-3.46(2H, m), 3.74(1H, dt, J=3.3, 6.6Hz§}g.90- 3.98(1H, m),
48114Bb (114 RP-2o9AH I, 19N 0.6%1906HD-532(21; B, $3E12H,

J=15.0Hz),.8.12(1H,.d, 10_J=1].0Hz) 0(1H, dd, J= 115.0H2);
M @(@JH)‘.‘?@{@E,gE?ﬁé)'—3,?6?§f—%r’?k€%?olx}§i 6%,15‘,'1%,‘"
20-peptarpethyy-7-(5-oethN-R-(RendideHEy , 5. 41-5.53(2H, n),
1-yl)ethyl)carbamoyloxy)-18,19-epoxytricosa-8,12,14- trien-11-olide
(Con@ifdubid, 54), O N-1h. @H2H, OB. THY pidtectivegrdlipd Fbr)the Gry@RHd/H,
groups _in the compound 54-1 was deprotected in the same manner as in
o33 18 oy e dB X e Vo HofimBoH (46 ess o, 1H-NMIR
spectrum (CD30D, 400MHz)5(ppm):0.87(3H, d, J=7.0Hz), 0.89(3H, d,
J=7.3Hz), 0.93(3H, t, J=7.3Hz),

[ Exanpl e 54] (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-

6, 10, 12, 16, 20- pent anet hyl - 7- (N- net hyl - N- (2- (pyrrol i di n-
1-yl)ethyl)carbanoyl oxy)-18, 19- epoxytri cosa-8, 12, 14-
10 trien-11-olide (conpound 54)

(1) (8E, 12E, 14E) - 6, 10, 12, 16, 20- pent anet hyl - 7- (N-
met hyl - N- (2- (pyrrolidin-1-yl)ethyl)carbanoyl oxy) -
3,16, 21-tris(triethylsiloxy)-18, 19-epoxytri cosa-

8,12, 14-trien-11-olide (conmpound 54-1)

OTES

15 The title conpound (colorless oil) was

synt hesi zed in the sane manner as in Exanple 23.
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222 223 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¢12, dt, J=4.8, 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 %5.86 1H,
d, TR -EheatraimH( §D30P1 of 96 52 ipra, 12123, 4 .&ﬁé); m,

ESI- lz 649(M+H)" ample 5] {8E,12E,14E)- 21ty -

00003 ToC20 pertameii v (L Ao By 28 O )+ O B[ .
digzabigyelp[2.2. 14weptan2 dimarbeny)oxy483,39 39 2H, m), 1. 42(3H,
epoxytricosa-8,12,14-trien-11-olide (compound 55) OH (1)
(88,128,12%) 16, 6616116, Pd-pehtafbétBil-7d, J=0.7Hz), 1.75-
(((1S,49)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-
o 5,16.9 S e il A 26 OMe) 2. 32(1H, dd
eQR/HCOSALS, 4-trignehL-li poynd 35-3 223 TES A
sglij.)t%r?? of?LsSéS -Zimgthﬁ/ 2?5%(% gﬂ?cy 6[2.52'.%%e§t'a9r?§((%% Y/
s@ugon 5 NeY-2timathylfanzaiderchinrofares(139), 80aH2%, mal) d0-

tetrahydrofuran (0.5 mL) was added dropwise to a
3.98(1H, nm), 4.71-4.80(1H, m, 4.93(1H, d, J=10.6Hz),

5.40-5.52(2H, n), 5.82(1H, d, J=15.0Hz), 6.12(1H, d,

J=11.0Hz), 6.50(1H, dd, J=11.0, 15.0Hz);ESI-M5 niz
992( MHH) ™.
(2) (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-

6, 10, 12, 16, 20- pent anet hyl - 7- (N- net hyl - N- (2- (pyrrol i di n-
1-yl) et hyl)carbanoyl oxy)-18, 19- epoxytri cosa-8, 12, 14-
trien-11-olide (conmpound 54)

G“'\/“Njio
|

The protective groups for the hydroxyl groups
in the conpound 54-1 was deprotected in the same nmanner
as in Exanple 23 to synthesize the title conpound
(colorless oil).

'H NMR spectrum (CD;OD, 400MHz) 5( ppm) : 0. 87(3H, d,
J=7.0Hz), 0.89(3H, d, J=7.3Hz), 0.93(3H, t, J=7.3Hz),
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5 solution of (8€,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 (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 stirredz23oom temperature for five hours,
and then the solvent was removed by evaporation. The resulting residue

whs GHifEd bhr Siticd get &hn chréRiatofapii(Fa) silvsid RISl -
ogl; E%Vi %Ceté‘&‘l?_: ﬁ%‘fﬂg L3 tg@y(ectggolé{igl?_"compoygg.(};@) mg)

as a coloriess ol Spectrum
4G0MHLZIS(@RIG. 59, 68(188( MY, RR(3hk6. 7. 1H2)1A85(3H, do-
J=7.0Hz). 0.89(3H, d, J=7.0Hz), 0.95-1.02(30H, m), 1.18-1.33(2H, m),
18998 (636HMM), 2.422814 %), dd72-198(4H, 3. B7B(3H, 2, 20- 2= 16IH8H,
2.32(1H, dd, J=6.2, 13.6Hz). 2.38(1.5H, ), 2.40(1.5H, s), 2.52-2.90(6H,

5 iy 3.18-D96 f,"3.912)-23.32&%,%5)3'.73(@%6%- 13118 61Y), 3.90

224 %18?3?49795" '@)1349-3%(.04%'?2%3}',_" 4@5(235825(%1%17 }Qfgfﬁ;‘% &)

4.93(1H, d, J=10.6Hz), 5.41-5.5

64.1(Hd) ¢, B-1A40H7)8 53041 Hm)dd, 4=14.04 1SAHB,ESFMSEMIA ( 1H, d,
976(M+H) . 5 (2) (8E,12E,14E)-3,16,21-trihydroxy-
610102 662D péntdethy- I (S, a%)-55m8fyLbl5-d, J=15. 4Hz),

iU e A b o i L s BN

10 15.4Hz); ESI- M5 m z 649( M+H) ™.

[ Exanpl e 55] (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-

6, 10, 12, 16, 20- pent anet hyl - 7- (( (1S, 4S) - 5- net hyl - 2, 5-

di azabi cycl o[ 2. 2. 1] hept an- 2-yl ) car bonyl ) oxy- 18, 19-
15 epoxytricosa-8,12,14-trien-11-olide (conpound 55)

(1) (8E, 12E, 14E) - 6, 10, 12, 16, 20- pent anet hyl - 7-
(((1S,4S)-5-nethyl -2, 5-di azabi cycl o[ 2. 2. 1] hept an- 2-
yl ) carbonyl ) oxy-3, 16, 21-tris(triethylsiloxy)-18, 19-

epoxytricosa-8,12, 14-trien-11-olide (conmpound 55-1)
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epoxytricosa-8,12,14-trien-ll-olide (compound 55) OH 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 2ptained in the Example 55-1 step
(12.2 mg, 12.5 mol) was dissolved in 15 tetrahydrofuran (0.5 mL).
Tetrabutylammonium fluoride (1.0 M solution in tetrahydrofuran, 0.050
mL, 0.050 mmol) was dropwise to the mixtureavhile stirring at room
temperature. The reaction mixture was sti At goom temperature for
two hours, and then 20 tetrabutylammo@luo Ide (1.0 M solution in
tetrahydrofuran, 0.012 mL, 0.012 mmoly was fyfthef added dropwise to
r stirred for 30

the reaction mixture. Thetggction mixture
minutes, and then 2 he reaction
mixture. This reaction mixjure wasgtgiied by thin-layer chromatography
(Fuji Silysia NH Silica gel plate; chloroform:methanol, 40:1) to give the
titte compound 5 (7.3 mg) as a colorless oil. 1H-NMR spectrum (CD30D,

400MHz)5(ppm):GBT (3H, 6n Jo6.6HIZP, A-8P(3H nbtITy.0t27)50.93(3H, t,
J=7.3Hz), 0.98(1.5H, d, J=7.0Hz), 1.01(1.5H, d, J=7.0Hz), 1.19- 1.80(9H,
)] 833K YS! 0[77(3H 14 hept ane), 1083 19 so7ydiHom)in N, N

2(3718rrzet49§/]ll_florp ZmB%%L-'%I_r'l’I%r‘ oform (1:9), 80 pL, 24 pnol) in
tetrahydrofuran (0.5 nL) was added dropwi se to a
solution of (8E, 12E, 14E)-6, 10, 12, 16, 20- pent anet hyl - 7-
((4-nitrophenoxy)carboxy) -3, 16, 21-tris(triethyl sil oxy)-
18, 19- epoxytricosa-8, 12, 14-trien-11-olide (12.7 ny,
12.7 pnol) obtained in the Exanple 23-3 step in
tetrahydrofuran (0.5 nL) at roomtenperature. The
reaction mxture was stirred at roomtenperature for
five hours, and then the solvent was renoved by
evaporation. The resulting residue was purified by
silica gel colum chromat ography (Fuji Silysia NH
Silica gel; ethyl acetate: hexane = 1:2) to give the
title conpound (12.2 ng) as a colorless oil.

'H NVR spectrum (CD;OD, 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,
J=7.0Hz), 0.95-1.02(30H, ), 1.18-1.33(2H, m, 1.39-
1.63(6H, n), 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, n), 3.19-3.28(1H n),
3.44-3.52(2H, m, 3.74(1H, dt, J=3.3, 6.6Hz), 3.90-
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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, 8.1Hz), 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), 4.3QR%H, s), 4.34(0.5H, s),
4.74-4.82(1H, m), 5.01(11H d, J=10.6Hz), 5.42-5.53(2H, m), 5.86(1H, d,
J§1§Zﬁ%§"6m(¢rﬂ-o§ §01156H25)6.53¢13P (4, 3E119), 15%HAESI-MS
mjz (M+H)". IE 56] (BE,12E, -7-(N-(1-
azAab;icgzﬁ%i'z.iﬂocédé?@%@ér@mgﬁﬁ)%ﬁiz (gj -5 52(2H m,
triydpxyve.18,12310,80penfamethykA 8149 26 J=11. OHz), 6. 50( 1H,
epoxytricosa-8,12,14-trien-11-olide (compound 56) 226 227 OH (1)
(81128 AUE) 07-(N-51 4iAabickSof VB A taf7 6 ( MrH) ™.
3-yl)carbamoyloxy)-6,10,12,16,20-pentamethyl-3,16,21-
tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien- 11-olide (compound
53219 OTES 5 'E@%Fiti% E?TE@;D%(&%OQ%S% Piil)H%ﬁ 8&§;hesized in the

S

me manner as in' Example 23. TH-NMR spectram (C ?;OD,
4G0NIBIZ)Npp6) DS Y@ BHamet HyB82(BH, t( I5].38y), 3. 8%(BhyId, 2, 5-
J=7.0Hz), 0.88(3H, d, J=7.0Hz), 0.95-1.01(30H, m), 1.18-1.89(14H, m),
10i122ABHC ¥y 1107 2384, 1) hepsarm, 2idy x4 3, A@mHh2)0xy- 18, 19-

epoxytricosa-8,12, 14-trien-11-olide (conpound 55)

0O

(8E, 12E, 14E) - 6, 10, 12, 16, 20- pent anet hyl - 7-
(((1S,4S)-5-nethyl -2, 5-di azabi cycl o[ 2. 2. 1] hept an- 2-
yl ) carbonyl ) oxy-3, 16, 21-tris(triethylsiloxy)-18, 19-
epoxytricosa-8,12,14-trien-11-olide obtained in the
Exanpl e 55-1 step (12.2 ny, 12.5 pnol) was dissolved in
tetrahydrofuran (0.5 nL). Tetrabutyl ammoni um fl uori de
(1.0 Msolution in tetrahydrofuran, 0.050 ni, 0.050
mmol ) was dropwi se to the mxture while stirring at
roomtenperature. The reaction mxture was stirred at
roomtenperature for two hours, and then
tetrabutyl amonium fluoride (1.0 Msolution in
tetrahydrofuran, 0.012 nL, 0.012 mmol) was further
added dropwi se to the reaction m xture. The reaction

m xture was further stirred for 30 m nutes, and then
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2.32(1H, dd, J=6.2, 13.2Hz), 2.50-2.61(3H, m), 2.61(1H, dd, J=2.2,
8.4Hz), 2.72-2.91(5H, m), 3.19-3.28(1H, m), 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-®S6m/z 990(M+H)'. 227 228 (2)
(8E,12E,14E)-7-(N-(1-azabicyclo[2.2.2]octan- _ _
3%&9&%o>(|§>§y)kst,hemstnﬁ9&ﬁﬁy1@1©,f19,fe?@@-t ion nixture.

gjfﬁﬂ?%”eer;%&]ﬁz%%'eﬁloﬂ Fas3; siﬁ;?n‘ht?%'&lb idfh?ﬁﬂ?{%ﬁ&’”d °6)

ective groups for the oxyl groups ‘In the co und 56-1
Were garobestad iy themsgme Snapspranin Example dato pyrthesize the
titte compound (colorless oil). 10 'H-NMR spectrum (CD30D,
A00Me1z9% (@pm) re8 N@rRId, JHI.OHZ),00.89(B8H,tg=Ti3HL, 09BN
J:7.3HZ?T,B§1.01(3H, d,(g:&ﬁHz), 1.1?—1.94(15H, m), 1.33(3H, s),
176(3H18) 125782 9 M hESTHdOhLs 5, 14.3Hz), 2.49-2.60(3H, m),

2@@%%"9&%%%@%@&99 h%é%?gs By_r@-:l@r%?iéﬂﬂ’ B):

3.52(1H, dt, J=4.4, 3.64-3.70 73:3.81(1H, m), 4.70-
4 J9618Hn),, 5.01694,3H,J=40.6H7), 6138)5.50(23(18H, 5186(1H.7d,.3Hz) ,

J=15.4Hz), 6.12(1H, d, J=11.0Hz), 6.52(1H, dd, J=11.0, 15.4Hz);ESI-MS
nfz 88¢0vIBH)". do J=7.0Hz), 1.01(1.5H, d, J=7.0Hz), 1.19-
1.80(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, 8.1Hz),
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,
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, n), 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, nm), 5.86(1H, d, J=15.4Hz), 6.12(1H, d,
J=11.0Hz), 6.52(1H, dd, J=11.0, 15.4Hz);ESI-M5 ni z
633( MH) *.

[ Exanpl e 56] (8E, 12E, 14E)-7- (N-(1-
azabi cycl o[ 2. 2. 2] oct an- 3-yl ) car banoyl oxy) - 3, 16, 21-
tri hydroxy-6, 10, 12, 16, 20- pent anet hyl - 18, 19-

epoxytricosa-8,12, 14-trien-11-o0lide (conpound 56)

226



[Example 57] (8E,12E,14E)-3,16,21-trihydroxy
6,10,12,16,20-pentamethyl-7-(N-methyl-N-(2-(N' 228 229
methylamino)cyclohexyl)carbamoyloxy)-18,19-
epoxytricosa-8,12,14-trien-11-olide (compound 57) OH (1)
(8E,12E,14E)-6,10,12,16,20-pentaragthyl-7-N-
methyl-N-(2-(N'-methylamino)cyclohexyl)carbamoyloxy 5
3,16,21-tris(triethylsiloxy)-18,19-epoxytricosa- 8,12,14-trien-11-olide
(compound 57-1) OTES The title compfund (¢cblorless oil) was
synthesized in the same manner as in @&3. 1H-NMR spectrum
(CD30D, 400MHZz)5(ppm):0.59-0.69(18H, ni), 10 0.82(3H, t, JI=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), 1.4Q¢8H, 5), 1.71-1.82 75(3H, s), 1.83-
1.94(1H, m), 1.94(1 13 B2 m),
2.29-2.36(1H, m), 2.33(3H, s), 2.4 p4.61(3H, m), 15 2.61(1H, dd, J=2.2,
8.1Hz), 2.78(3H, s), 2.85-2.90(1H, 229 230 m), 3.72-3.86(2H, m),
3.91-3.97(1H, m), 4.78(1H, dd, J=9.2, 9.2Hz), 4.93(1H, d, J=10.6Hz),
5@1y5.52(2H, raBED B2ELH At) =AY OHZ)L-Ga 2 ddiHt yb Us(L2.QH2), oct an-
6.50(1H, dd, J=11.0, 15.0Hz);ESI-MS m/z 1006(M+H)". 5

3-yl) car banoyl oxy) - 6, 10, 12, 16, 20- pent anet hyl - 3, 16, 21-

tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien-
11-olide (compound 56-1)

OTES

The title conpound (colorless oil) was
synt hesi zed in the sane manner as in Exanple 23.
'H NMR spectrum (CD;0D, 400MHz) & (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, n), 1.18-1.89(14H ),
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(1H,
dd, J=2.2, 8.4Hz), 2.72-2.91(5H, m, 3.19-3.28(1H, n),
3.66-3.78(2H, m, 3.90-3.97(1H, n), 4.68-4.75(1H ),
4.93(1H, d, J=10.6Hz), 5.38-5.50(2H, m), 5.82(1H, d,
J=15. 4Hz), 6.11(1H, d, J=11.0Hz), 6.49(1H dd, J=11.0,
15. 4Hz) ; ESI - M5 m z 990( M+H) *.
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(2) (8E,12E,14E)-3,16,21-trihydroxy- 6,10,12,16,
20-pentamethyl-7-(N-methyl-N-(2-(N'-
methylamino)cyclohexyl)carbamoyloxy)-18,19-
epoxytricosa-12,14-trien-11-olide (compound 57) OH 10 The protective
groups for the hydroxyl groups in ti®28ompound 57-1 were deprotected in
the same manner as in Example 23 to synthesize the title compound
(colorless oil). 1H-NMR spectrum (CD30D, 400MHz)5(ppm):0.86(3H, brd,

1 5.9Hz), 0. ), (3H )1 9%-

mhZLasan o) TP oA e d i Yo hacdl gt e
J=5.9} §38HFANBYGK P BH18) 22.0t 13- h§ditby)). @, 3232 sk6, 20-
242(1H dd, J=5.5, 13.9Hz), 2.47-2.63(3H, m), 266(1H 20 dd, J=2.2,
8;1efzt),azresta/rh,-sb&m(ﬂﬁpdwtizms@-zaz)l,23.52(—1H, ide,ru=1418,ol i de

HZ%JRB.74-3.82 2H, m), 4.81(1H, dd, J=9.9, 9.9Hz), 5.01(1H, d,
o2y 1 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 663(M+H)". 5
[Example 58] (8E,12E,14E)-3,16,21-tri\51ydroxy- 6,10,12,16,
20-pentamethyl-7-(N-(2-(morpholin- ) etyl)
carbamoyloxy)-18,19-epoxytricosa—§,[%3}ﬁ ign-11-olide (compound 58)

The protective groups for the hydroxyl groups
in the conpound 56-1 were deprotected in the sane
manner as in Exanple 23 to synthesize the title
conmpound (colorless oil).

'H NMR spectrum (CD;0D, 400MHz) 8 (ppm) :0.87 (3H, d,
J=7.0Hz), 0.89(3H, d, J=7.3Hz), 0.93(3H t, J=7.3Hz),
.01(3H, d, J=6.6Hz), 1.18-1.94(15H, n), 1.33(3H, s),
.76(3H, d, J=0.7Hz), 2.42(1H, dd, J=5.5, 14.3Hz),
.49-2.60(3H, m), 2.66(1H, dd, J=2.2, 8.1Hz), 2.69-

1

1

2

2.92(5H, m), 3.17-3.25(1H, n), 3.52(1H, dt, J=4.4,
8.4Hz), 3.64-3.70(1H 1), 3.73-3.81(1H, n), 4.70-
4.79(1H, 1), 5.01(1H, d, J=10.6Hz), 5.39-5.51(2H, ),
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 miz 647(MH) *.

[ Exanpl e 57] (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 7- (N-net hyl - N- (2- (N -

228
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OH (1) (8E,12E,14E)-6,10,12,16,20-pentamethyl-7-(N- 10
(2-(morpholin-4-yl)ethyl)carbamoyloxy)-3,16,21
tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien- 11-olide (compound
58-1) OO ON'~-NAO H OTES The title compound (colorless oil) was
synthesized in the same manner as2p¥Example 23. 231 232 1H-NMR
spectrum (CD30D, 400MHz)5§ppm) :0.59-0.68(18H, m), 0.82(3H, t,

JERY 5@89@0—?3@ l12B&stYZ)) 6 B9eaqoy! Qxybl—ﬂzf}) 3.95-1.02(30H, m),

o ey Gk A R g bl gt SR, 20,

13.6Hz), 2.42-2.61(8H, m), 2.61(1H, dd, J=2.2, 8.4Hz), 2.85-2.90(1H, 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, 88HZ), 4.93(1H, d, J=10.6Hz), 10
5.37-5.50(2H, m), 5.82(1H, d, J=15.0Hp),
6.49(1H, dd, J=11.0, 15.0Hz);ESI-MS'M/z 9
(8E 12E 14E) -3,16, 215thd£>xy 15

(1) (8E, 12E, 14E) - 6, 10, 12, 16, 20- pent anet hyl - 7- N-
met hyl - N- (2- (N - net hyl am no) cycl ohexyl ) car banoyl oxy-
3,16, 21-tris(triethylsiloxy)-18, 19-epoxytri cosa-
8,12, 14-trien-11-olide (conmpound 57-1)

OTES

The title conpound (colorless oil) was
synt hesi zed in the sane manner as in Exanple 23.
'H NMR spectrum (CD;OD, 400MHz) 5 (ppm) :0.59-0. 69(18H, m),
0.82(3H, t, J=7.3Hz), 0.85(3H, d, J=7.0Hz), O.85-
0.91(3H, m), 0.95-1.03(30H, n), 1.07-1.68(13H n),
1.42(3H, s), 1.71-1.82(2H, n), 1.75(3H s), 1.83-
1.94(1H, n), 1.94(1H, dd, J=4.8, 13.9Hz), 2.08-2.16(1H,
nm, 2.29-2.36(1H, n), 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,
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trien-11-olide (compound 58) OT O L N~N O OH The protective groups
for the hydroxyl groups in the compound 58-1 were deprotected in the
same 20 manner as in Example 23 to synthesize the title compound
(colorless oil). 232 233 1H-NMR spectrum (CD30D,
400MHz)5(ppm):0.87(3H, d, J=7.0&0), 0.89(3H, d, J=7.0Hz), 0.93(3H, t,
J=7.3Hz), 1.00(3H, d, J=7.0Hz 1191647H m), 1.33(3H 9 16 1H,

dff) 3=35723 SH8$ (Y6 (3aM, d, I=8X1%) gllé’b 1180(1A; Rﬁ

2%84{%5dt ngz:@ 525%%%{62%% )4]2 8%%(W67%4 'é?(le m,

79HE)(3.62(H, d=15J0H8)2), 63 13-B189(1Hl, ”ID,-4174©1=H)0|0| 6J09.1H
9. 9Hz) 5.01(1H, d, J=10.6Hz), 10 5.38-5.51(2H, m), 5.86(1H, d,

J€ts. OHA 16 A2(113, ®HHL1ESHZNS . 52@ H, @6 OMEHD! . 15.0Hz);ESI-MS
m/z 651(M+H)". [Example 59] (8E,12E,14E)-3,16,21-trihydroxy- 15

> 6,10,12,16,20-pentamethyl-7-(N-(2-(piperidin-I

10

15

20

(2) (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-

6, 10, 12, 16, 20- pent anet hyl - 7- (N-net hyl - N- (2- (N -
met hyl am no) cycl ohexyl ) car banoyl oxy) - 18, 19-
epoxytricosa-12, 14-trien-11-olide (conpound 57)

0
o¥}

_NH

The protective groups for the hydroxyl groups
in the conpound 57-1 were deprotected in the sane
manner as in Exanple 23 to synthesize the title
conmpound (colorless oil).

'H NMR spectrum (CD;0D, 400MHz) & (ppm) :0.86 (3H, brd,
J=5.9Hz), 0.89(3H, d, J=7.3Hz), 0.93(3H, t, J=7.3Hz),
0.97-1.68(16H, n), 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, n), 2.07-2.16(1H, n), 2.32(3H s),
2.42(1H, dd, J=5.5, 13.9Hz), 2.47-2.63(3H, m, 2.66(1H,
dd, J=2.2, 8.1Hz), 2.78(3H s), 2.88(1H dt, J=2.2,
6.2Hz), 3.52(1H, dt, J=4.8, 8.1Hz), 3.74-3.82(2H ),
4.81(1H, dd, J=9.9, 9.9Hz), 5.01(1H, d, J=10.6Hz),
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y1) ethyl) carbamoyloxy)-18,19-epoxytricosa-8,12,14- trien-11-olide
(compound 59) OH OH (1) (8E,12E,14E)-6,10,12,16,20-pentamethyl-7-(N-
(2-(piperidin-1-yl)ethyl) carbamoyloxy)-13,16,21 20
tris(triethylsiloxy)-8,19-epoxytricosa-8,12,14-trien- 11-olide (compound
59-1) 233 234 OTES The title comm®mhd (colorless oil) was synthesized in
the same manner as in Example 23. 1H-NMR spectrum (CD30D

2801255 PRk, 560%. 6671 8A( My 0 B2(IF 1094 ZHzZ) G0 Ba{aHT o, d.

JSL 39( , =6.6Hz), 0.95-1.02 LN, - m),
EIns S e T R L S AL
1863t Kk(HH, 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(1H, dt, 10 J=3.7, 7.0Hz), 3.90-3.97(1H, m), 4.70(1H, 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),
5 QAP &0 oL By AR BT, S04, Abodii Ot WYz

992(M+H),. 15 (28 , -3, 16,2 1-{rihydroxy- 216,
S SR oA R O

yl ) et hyl ) car banoyl oxy) - 18, 19- epoxytri cosa-8, 12, 14-

trien-11-olide (conmpound 58)

(1) (8E, 12E, 14E) - 6, 10, 12, 16, 20- pent anet hyl - 7- (-

10 (2-(norpholin-4-yl)ethyl)carbanmoyl oxy) -3, 16, 21-
tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien-
11-olide (conmpound 58-1)

OTES

The title conpound (colorless oil) was

synt hesi zed in the sane manner as in Exanple 23.
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y1) ethyl) carbamoyloxy)-18,19-epoxytricosa-8,12,14- trien-11-olide
(compound 59) 234 235 OH OH 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)5(ppme387(3H, d, J=7.3Hz), 0.89(3H, d,
J57.3Hz), 0.93(3H, t, J=7.3Hz), 0.99(3H, d, J=7.OH231, 1.19-1.68(14H, m),
1.3 BMRs$ Pe e § G20Hi12)4 0 @552 bB(aEhy, - 8610, RR( 1B 5M |

13.9H7),2.38:2.6Q(9H, .66(1 =2,6, 10 8. 2.89(

10 BB AT - Ba by Bt 6L O
37373.6P60H, 10).9474(T3( ddH=%.,9.9HZ5 510 8AHz i, JA§0.6HZ9-
5.38-5.51(2H, m), 5.86(1H, d, J=15.4Hz), 6.12(1H, d, J=11.0Hz),

652624 64, J91.1.0,. ¥R248K);ES)-MS 2 18HARM+HD):. TEXAmPI b,

(8 ,12E,14E)-3,16,§é—trihydroxy-

5 6Mb,1218305ént eth&/’rf‘i-_(?\i-(zl-%pﬁF&i)din-%_93?)(&Hy_|)dd' J=6. 2,
C%;@. oxy)- 18519 eg08fiL05H 8. 12, 14 €9 fieyd 1-ofids (sompoupgy
60) 235 236 0
2.85-2.90(1H, 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),

10 5.37-5.50(2H, m), 5.82(1H, d, 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-tri hydr oxy-

15 6, 10,12, 16, 20- pent anet hyl - 7- (N- ( 2- ( nor phol i n- 4-
yl ) et hyl ) car banoyl oxy) - 18, 19- epoxytri cosa-8, 12, 14-
trien-11-olide (conmpound 58)

The protective groups for the hydroxyl groups
in the conpound 58-1 were deprotected in the sane
20 manner as in Exanple 23 to synthesize the title

conmpound (colorless oil).
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ON./~N-IL O H OH OH (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- 11-olide (compound
60-1) OTES 5 The title compound (colorless oil) was synthesized in the
same manner as in Example 23. 1H2BB/R spectrum (CD30D,
400MH2z)5(ppm):0.59-0.68(18H, m), 0.82(3H, t, J:7.7Hz%, 0.85(3H, d,
I=HONR, IesBHYE (F8:607), HOMZ0R86R M) 01 8 5(BEo(H, m),

1.39 (6H, m), (3H,s),.1.7 ,d,J= , 1,75- 1.85(5H, m),
TR0 B S PO e SR S T B
M), 3Gp3HI0AH, ey, dRAJ2H.1t, 397.DHéa) IHA(HY, d J38(BH.0H3),
3.90- 3.97(1H, m), 4.71(1H, dd, J=9.5, 9.5Hz), 4.93(1H, d, 15 J=10.6Hz),
5B76560(2H,dd), 5183151, d1 3=96iz)Hz) 1 6761(3H, dezllE@‘l-Vj)iZ) :
6.49(1H, dd, J=11.0, 236 237 12.4HZ)HE£I-R§§SW/52' 97183(!\/I5-|_I-||2)).'(2£ 28

(0 335 AYEEE b ringadRGLH dd

B e S b 15 M Ben 2085 Ot
(am@nds6®Hz) , 3.23(2H, dt, J=1.1, 7.0Hz), 3.52(1H, dt,
J=4.8, 8.1Hz), 3.67(4H t, J=4.8Hz), 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, J=15.0Hz), 6.12(1H, d,
J=11.0Hz), 6.52(1H, dd, J=11.0, 15.0Hz);ESI-M5 nml z

651( M+H) *.

[ Exanpl e 59] (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-

6, 10, 12, 16, 20- pent anet hyl - 7- (N- ( 2- ( pi peri di n- 1-

yl ) et hyl ) car banoyl oxy) - 18, 19- epoxytri cosa-8, 12, 14-
trien-11-olide (conmpound 59)

Ok,

(1) (8E, 12E, 14E) - 6, 10, 12, 16, 20- pent anet hyl - 7- (-
(2- (pi peridin-1-yl)ethyl)carbanoyl oxy)-13, 16, 21-
tris(triethylsiloxy)-8, 19-epoxytricosa-8,12,14-trien-
11-olide (compound 59-1)
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0 O N'-NxO H OH OH 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 10 compound (colorless oil). 1H-NMR spectrum
(CD30D, 400MHz)5(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, J284Hz), 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.IHz), 15 1.76-1.90(5H,
m), 1.86(1H, dd, J=5.5, 13.9Hz), 2.42(1H, dd, J=5.1, 13.9Hz),
2.49-2.63(8H, m), 2.66(1H, dd, J=A2, 8.1Hz), 2.89(1H, dt, J=2.2, 5.5Hz),
3.24(2H, t, J=7.3Hz), 3.52(1H, d{, J54..8, 8.1&2), 3.74-3.81(1H, m),
4.74(1H, dd, J=9.9, 9.9Hz), 5.01(1H, d;3=1¥.6fz), 20 5.38-5.51(2H, m),
5.86(1H, d, J=15.4Hz), 6.12(1H, d, J=11.0OH 2(1H, dd, J=11.0,
15.4Hz);ESI-MS m/z % Q\/I+H)‘. 237 23 6I 1. A compound
represented by the formula ®: whegein W repraisents and R3 R~ R16 R'7
R20 R21 and R21 the's oelrEé]t’\' dependenflFepresent

u

The title conpound (colorless oil) was
synt hesi zed in the sane manner as in Exanple 23.
'H NMR spectrum (CD;OD, 400MHz) 5( 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, n), 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,
nm, 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(1H dt,
J=3.7, 7.0Hz), 3.90-3.97(1H, m), 4.70(1H, dd, J=9.2,
9.2Hz), 4.93(1H, d, J=10.6Hz), 5.37-5.50(2H, n),
5.82(1H, d, J=15.4Hz), 6.11(1H, d, J=11.0Hz), 6.49(1H,
dd, J=11.0, 15.4Hz);ESI-MS mz 992( M+H) *.

(2) (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-

6, 10, 12, 16, 20- pent anet hyl - 7- (N- ( 2- ( pi peri di n- 1-

yl ) et hyl ) car banoyl oxy) - 18, 19- epoxytri cosa-8, 12, 14-
trien-11-olide (conmpound 59)
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1) a hydrogen atom, 2) a hydroxyl group or oxo group, provided that the
0x0 group is limited to an oxo group formed by R3 or R7 in combination
with a carbon atom to which R3 or R7 is bonded, and an oxo group
formed by R21 and R21' together in combination with the carbon atom to
which R21 and R21" are bonded, 3235C1 to C22 alkoxy group which may
have a substituent, 4) an unsaturated C2 to C22 alkoxy group which may
have a substituent, 5) a C~ to C22 aralkyloxy group which may have a
substituent, 6) a 5-membered to 14“membered heteroaralkyloxy group
which may have a substituent, 23 )\IRL}@:,\}{JL% wherein Y represents
an oxygen atom or sulfur atom, and R représenfs a) a hydrogen atom, b)
a Ci to C22 alkyl group which may have a sulfstitgient, c) an unsaturated
C2 to C22 alkyl group vgmch may have a s i d) a C6 to C14 aryl
substituent, group whi e SJP 14-membered
heteroaryl group which may havé gisubstituent,

The protective groups for the hydroxyl grou
in the conpound 59-1 were deprotected in the sane
manner as in Exanple 23 to synthesize the title
conmpound (colorless oil).

'H NVR spectrum (CD;OD, 400MHz) 5( 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, n), 1.33(3H s),
1.76(3H, d, 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=2.86,
8.1Hz), 2.89(1H, dt, J=2.6, 5.5Hz), 3.23(2H, dd, J=6.
7.7Hz), 3.52(1H, dt, J=4.8, 8.4Hz), 3.73-3.80(1H ),
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, J=15.4Hz), 6.12(1H d,
J=11.0Hz), 6.52(1H, dd, J=11.0, 15.4Hz);ESI-M5 mz
649( M+H) *.

[ Exanpl e 60] (8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-

6, 10, 12, 16, 20- pent anet hyl - 7- (N- (2- (pyrrol i di n- 1-
yl ) et hyl ) car banoyl oxy) - 18, 19- epoxytri cosa-8, 12, 14-
trien-11-olide (conmpound 60)

PS

2,
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f) a C~ 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 toC14aryloxy group which may @@ a substituent, a C3
toC14cycloalkyl group which may have k) a substituent, 1) a 3-membered
to 14-membered non-aromatic heterocyclic group which may have a
substituent or m) a 5-membered tg g-memﬁred heteroaryloxy group
which may have a substituent, 8) JO_, wherein RS1, RS2
and RS3, the same or 239 240 different, ittle ntly represent a) a C1

to C6 alkyl group or b) a C6 to C14 aryl group, 9) a halogen atom, 10)
RNIRN2N-RM-, whereghiRMyepresents a)g siffglelbond, b) -CO-O-, c)
-S02-0-, XX 0 OH

OH

(1) (8E, 12E, 14E) - 6, 10, 12, 16, 20- pent anet hyl - 7- (-
(2-(pyrrolidin-1-yl)ethyl)carbanoyl oxy)-3, 16, 21-
tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien-
11-olide (compound 60-1)

OTES

The title conpound (colorless oil) was
synt hesi zed in the sane manner as in Exanple 23.
'H NMR spectrum (CD;OD, 400MHz) 5( 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, n), 1.15-1.30(2H, m, 1.39-
1.61(6H, n), 1.42(3H, s), 1.75(3H, d, J=0.7Hz), 1.75-
1.85(5H, n), 1.93(1H, dd, J=4.8, 13.9Hz), 2.32(1H, dd,
J=6.6, 13.6Hz), 2.50-2.62(9H n), 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, n), 5.82(1H, d, J=15.4Hz),
6.11(1H, d, J=11.0Hz), 6.49(1H, dd, J=11.0,
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d) -CS-O- or e) -CO-NRN3-, wherein RN3 represents a hydrogen atom or
a C1 to C6 alkyl group which may have a substituent, provided that, the
leftmost bond in b) to e) is bonded to the nitrogen atom, RN1 and RN2,
the same or different, independently represent a) a hydrogen atom, b) a
C1 to C22 alkyl group which may h@a¥a substituent, c) an unsaturated
C2 to C22 alkyl group which may have a substituent, d) an aliphatic C2 to
C%@zﬂ:'?‘@ﬁoﬁ%'vvﬁ@h ey WEeMEbstituent, e) an aromatic C~ to C15
acyl 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
giozip which mag rave g splpshitugnt, 248124% it ypdeoxg C22 aralkyl
group which may have a substituent, i) a Ci to C22 alkylsulfonyl group
whichOmay, i&ue28 spbsitaset, )yd €6-tH\E1Lafkymuifonli ghioapvhich
5 majy ha¥le fi substituent, )
yI') et hyl') car banoyl oxy) - 18, 19- epoxytri cosa-8, 12, 14-

trien-11-olide (conmpound 60)

0
Choy Xy
H

The protective groups for the hydroxyl groups
in the conpound 60-1 were deprotected in the sane
manner as in Exanple 23 to synthesize the title
10 conpound (colorless oil).

'H NMR spectrum (CD;0D, 400MHz) 8 (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),

15 1.76-1.90(5H, m, 1.86(1H, dd, J=5.5, 13.9Hz), 2.42(1H
dd, J=5.1, 13.9Hz), 2.49-2.63(8H n), 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(1H ),
4.74(1H, dd, J=9.9, 9.9Hz), 5.01(1H, d, J=10.6Hz),

20 5.38-5.51(2H, n), 5.86(1H d, J=15.4Hz), 6.12(1H, d,
J=11.0Hz), 6.52(1H, dd, J=11.0, 15.4Hz);ESI-M5 mz
635( M+-H) *
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k) a 3-membered to 14-membered non-aromatic 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,
1) a 5-membered to 14-membered R8@roaralkyl group which may have a
substituent, m) a C3 to C14 cycloalké rg{boﬁp which may have a
substituent or n) a 3-membered &4 bered non-aromatic

RN reprosents ) oy A T8 5 BRI b e e et

b) a C6 to C14 aryl group which may have a substltuent c)aClto C22
alkoxy group which may have a substituent, ) an unsaturated C2 to C22
alkoxy group which may have a substituent 6 to C14 aryloxy group
which may haye a substltuent 241 242 f) § 5-membered to

14-membered | oaryIORV group whic a subg;{i?uent, g) aC~
to C22 aralk
RZO

kS

and R, R, R® R'Y R° R and R, the sane or

di fferent, independently represent

1) a hydrogen atom

2) a hydroxyl group or oxo group, provided that the oxo
group is limted to an oxo group formed by R or R in
combi nation with a carbon atomto which R or R is
bonded, and an oxo group formed by R and R toget her
in conbination with the carbon atomto which R* and R
are bonded,

3) a G to Gy al koxy group which may have a

substi t uent,

4) an unsaturated G to G al koxy group which may have
a substituent,

5) a G to G aral kyl oxy group which may have a

substi t uent,

6) a 5-nenbered to 14-nenbered het eroaral kyl oxy group

whi ch may have a substituent,



h) a 5-membered to 14-membered heteroaralkyloxy group which may
have a substituent, 12) (RN50)2PO_O_, wherein RNs represents a) a Ci
to C22 alkyl group which may have a substituent, b) an unsaturated C2 to
C22 alkyl group which may have a substituent, c) a C6 to Ci4 aryl group
which may have a substituent, d) aZ3tnembered to 14-membered

hetertl)%zl P?)rou which may have a substituent, e) a C7 to C22 aralky!
groupRFRITIM&Y haVWar SiBstuditRir§5 8 BLSefiberdy 46 14 3hOMbRFed

(LN T R P B2 e the same as definec
above or 14) (RIY1RNANI(BYSP)EQM-. wherein RN', RN2 and RNs are
the same as defined above; a pharmacologically acceptable salt thereof,
or a hydrate of lHos2. €1 Tthe: éempungl acgoeding i cllimnmege phesesnted
b)é ltjfﬁ)e;sf[oirmljjle%glja): 242 243 R7a R21'a R21law R20a
c) an unsaturated C, to G al kyl group which
may have a substituent,
d a G to Cyg4 aryl group which may have a
substi t uent,
e) a 5-menbered to 14-nenbered heteroaryl
group which may have a substituent,
f) a G to Gy aral kyl group which nay have a
substi t uent,
g) a 5-menbered to 14-nenbered heteroaral kyl
group which may have a substituent,
h) a C to G, al koxy group which nay have a
substi t uent,
i) an unsaturated C, to C,, al koxy group which
may have a substituent,
j) a G to Cyq aryl oxy group which may have a
substi t uent,
k) a G to Cy4 cycloal kyl group which may have
a substituent,
1) a 3-nenbered to 14-nenbered non-aromatic
het erocyclic group which may have a substituent or
m a 5-nenbered to 14- nenbered het eroaryl oxy

group which may have a substituent,

8) RIR¥?R®Si O, wherein R, R® and R®, the same or
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a wherein W is the same as defined above, and R3a, R7a, R16a R1~a
R20a R21a and R21a', 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 R3a or R7a in combination
with the carbon atom to which R3a p48®7a is bonded, and an oxo group

formed by R21a and R21a' together in combination with a carbon atom to
whidhf ﬁﬁf@hnd'ﬁﬂ%‘”%@%&dﬁdf 8P4 &§€8C22 aikoxy group which

may have a supstitueat, 4) RaC(zYg)-O- ein Ya represents an
oxygen atom orgfsut#ur&étgrﬁ, gﬁd%f&e@rgi@rﬁé ar%ra hydrogen atom, b) a
Ci to C22 alkyl gyoup \@highomay, havgia gebstuent, c) an unsaturated C2

to C22 alkyl group which may have a substituent, d) a C6 to C14 aryl
gupawhigheg@nhav@m substituent, e) a 5-membered to 14-membered

getqeﬂ;aé%a%géjmnfgwn%z@ave bzuﬁbﬂsétir‘%eenrtﬁ %43 244 f)a C~to C22
a) a single bond,
b) -CO O,
c) —-SO- O,
d -CS-O or

e) -CO NR®-, wherein R® represents a hydrogen
atomor a C to G al kyl group which nay have a
substituent, provided that, the |leftnost bond in b) to
e) is bonded to the nitrogen atom

R® and R¥%, the sane or different,
i ndependent|y represent

a) a hydrogen atom

b) a C to Cy al kyl group which may have a
substi t uent,

c) an unsaturated C, to G al kyl group which
may have a substituent,

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

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

f) a G to Cyg4 aryl group which may have a
substi t uent,

g) a 5-nmenbered to 14-nenbered heteroaryl

group which may have a substituent,
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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 toC14aryloxy group which may have a substituent, a C3
toC1l4cycloalkyl group which may haéa k) a substituent, 1) a 3-membered
to 14-membered non-aromatic_heterocyclic group which may have a
substituent or R a &-ferkiSerbetR 1 Al BFeM ReteRb & PIoTRYgloape @
whij h a substituent, 5) RaS'RaS2RaSSSiO-, wherein RaSI
Rggegsa?@yﬁja%{;'the same or different, independently represent a) a C1

to C6 alkyl groyp ol bra £8 to,C 141 ayl gioupdiyf) RablinaMBANcRamey
wherein Ram represents a) -CO-O- or b) -CS-O-, provided that, in the
|eftavsst beneba) oit bieiBtbonded to the nitrogen atom, and RaN1 and

RaN2, the same or different, independently represent a) a hydrogen
atom, b) a C1 thlc?® &yt §rdeis vﬂ{ié(ﬂ ﬁ'rg)fﬁ)zﬁ)gaﬁﬁﬁ P Wi ch may

have a substituent,

k) a 3-nenbered to 14-nmenbered non-aronatic
het erocyclic group formed by RY and R¥? together in
conbination with the nitrogen atomto which RY and R¥
are bonded, wherein the 3-nenbered to 14-nmenbered non-
aromatic heterocyclic group may have a substituent,

) a 5-nenbered to 14- nmenbered het eroaral kyl
group which may have a substituent,

m a G to Cy cycloal kyl group which may have
a substituent or

n) a 3-nenbered to 14-nmenbered non-aronmatic
het erocyclic group which may have a substituent,

11) R¥SO- O, wherein R¥ represents

a) a G to Gy alkyl group which may have a
substi t uent,

b) a G to Cy4 aryl group which nay have a
substi t uent,

c) a G to Gy al koxy group which may have a
substi t uent,

d) an unsaturated C, to C,, al koxy group which
may have a substituent,

e) a G to Gy aryloxy group which nay have a

substi tuent,
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245 substituent, c) an unsaturated C2 to C22 alkyl may have a
substituent, d) an aliphatic C2 to have a substituent, C22 group which
acyl group which may e) an aromatic C~ to C15 acyl group which may
have a substituent, f) a C6 to C14 aryl group which may have a
substituent, g) a 5-membered to 14zaM@mbered heteroaryl group which
may have a substituent, h) a C~ to C22 aralkyl group which may have a

substituent, i) zﬁb@toﬁid@@%ﬂ%it&@nﬂ@mﬁlﬂﬂ)rﬂ/@bﬁfmmcﬁxy
g%/é%% %Jo%ge%ﬁgglﬁgl\fp@yég%wsw ng(ﬁ?y have a substituent, k) a

mbere clic group forme -membered non-aromatic by

RaN1 and RaNg)togetberiip copmbiadipryyikinegiisagemaiah terpiciay e
RaNi and RaN2
a substituent or

h) a 5-nenbered to 14- nenbered
het er oar al kyl oxy group which nay have a substituent,
12) (R®*0,PO- O, wherein R® represents

a) a G to Gy alkyl group which may have a
substi t uent,

b) an unsaturated C, to C,, al kyl group which
may have a substituent,

c) a G to Gy aryl group which may have a
substi t uent,

d) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

e) a G to Gy, aral kyl group which nay have a
substituent or

f) a 5-menbered to 14-nenbered heteroaral kyl
group which may have a substituent,
13) (RYR®N),PO O, wherein RY and R¥ are the same as
defi ned above or
14) (RYR®N) (R*O PO- O, wherein R, R? and R® are the
sane as defined above; a pharmacol ogi cally acceptabl e

salt thereof, or a hydrate of those.

2. The conpound according to claim 1l represented

by the formula (I-a):
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are bonded, wherein the 3-membered to 14-membered non- aromatic
heterocyclic group may have a substituent, 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-2dgnatic heterocyclic group which
may have a substituent; a 245 246 pharmacologically acceptable salt
thereof, or a hydrate of those. 3. The compowfiad according to claim 1
represented by the formula (I-b): R21'b R21pW R20b R3b wherein W is
the same as defined above, and R3b, R7b ' R1pb R17b R20b R21b and
R21'b, the swifie qrdifferept, indepen gepresent 1)@ hgdrogen
Or 0X0 group, prov ed that the oxo group is

d orR7b t coribination with the
carbon atom to which R3b ori7b is bonded, and an oxo group formed by
R21b and R21b' together in combination with the carbon atom to which R

2k R33N arg Randedre as defined above, and R, R,
R%a Ri7a Re0a R21a gnd R the sane or different,

i ndependent|y represent
1) a hydrogen atom
2) a hydroxyl group or oxo group, provided that the oxo
group is limted to an oxo group formed by R or R? in
combi nation with the carbon atomto which R® or R® is
bonded, and an oxo group formed by R and R*'® together
in conbination with a carbon atomto which R and R
are bonded,
3) a G to Gy al koxy group which may have a
substi t uent,
4) RC(=Y*-0O, wherein Y* represents an oxygen atom or
sul fur atom and R represents

a) a hydrogen atom

b) a C to Cy al kyl group which may have a
substi t uent,

c) an unsaturated C, to G al kyl group which
may have a substituent,

d a G to Gy aryl group which may have a
substi t uent,

e) a 5-nmenbered to 14-nenbered heteroaryl

group which may have a substituent,
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3) a C1 to C22 alkoxy group which may have a substituent, 4)
RbC(=0)-0-, wherein Rb 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, c) a C~ to C22 aralkyl group which may have a 246
247 substituent, d) a 5-membered 484-membered heteroaralkyl group
which may have a substituent, e) a C6 to C14 aryloxy group which may
have a substitdéntaf) & C3%o'@1430Rldeikyl GraUP ehajfhavBaye a
S ityent ) a 3-membered to 14-membered non-aromatic
hlé?eﬁéogg}?gié?érr%w which may have a substituent, 5) RbS1Rbs2RbS3SiO-,

wherein RbSI RpSZand fbfisethedsanse 04-ditansat daderansesdly al kyl
represent a) a C1 to C6 alkyl group or b) a C6 to C14 aryl group or 6)

RONARONIN-RbMayHeawia RbMubpidsenend) -CO-0O- or b) -CS-O-,
provided that, the leftmost bond i%%or b) is bonded to the nitrogen atom,
and RbN1 and RbN\®, thelQnfeori ggroup which may "have a

substi t uent,

i) an unsaturated C, to C,, al koxy group which
may have a substituent,

j) a G to Cy aryl oxy group which may have a
substi t uent,

k) a G to Cy4 cycloal kyl group which may have
a substituent,

1) a 3-nenbered to 14-nenbered non-aromatic
het erocyclic group which may have a substituent or

nm a 5-nenbered to 14- nenbered het eroaryl oxy
group which may have a substituent,
5) RSIRS2RASSi O, wherein RS, RS2 and RPS3, the same or
di fferent, independently represent

a) a G to G al kyl group or

b) a G to Cy4 aryl group or
6) RMRVN-RM | wherein R*M represents

a) -COO or

b) -CS-O, provided that, in the |eftnost
bond a) or b) is bonded to the nitrogen atom and

RM and R™, the same or different,
i ndependent|y represent

a) a hydrogen atom

b) a C to Cy al kyl group which may have a
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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 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 t@4%-membered non- aromatic
heterocyclic group may have a substituent, d) a C3 to C14 cycloalkyl
gRHPSWhicHSRAY have 247 248 a substituent or ) a 3-membered to

14- bered - ' I} hich -
cubsttiont & BaR e Seean s S e Rl o 8 KRaithL

these. Aalke sogpesindageatding to claim 1 represented by the formula
(I-c): R7c R21'c Rztc 17c R O W ')~ic (0 R azoo wherein W is the same

as defined abow}, @l Rld, FA® 160, Bl 18 R200aRPl, gho W2 d)itled may
S rg\e/:eoréjifgirggj[[,iirg%e netn'dently represent

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

f) a G to Cyg4 aryl group which may have a
substi t uent,

g) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

h) a G to C,, aral kyl group which may have a
substi t uent,

i) a C to Gy al kyl sul fonyl group which may
have a substituent,

j) a G to Cyq arylsul fonyl group which may
have a substituent,

k) a 3-nenbered to 14-nmenbered non-aronatic
het erocyclic group formed by R™ and R*™ together in
conbination with the nitrogen atomto which RR™ and RN
are bonded, wherein the 3-nenbered to 14-nmenbered non-
aromatic heterocyclic group may have a substituent,

) a 5-nenbered to 14- menbered het eroaral kyl
group which may have a substituent,

m a G to Cy4 cycloal kyl group which may have
a substituent or

n) a 3-nenbered to 14-menbered non-aronatic

het erocyclic group which may have a substituent; a
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1) a hydrogen atom, 2) a hydroxyl group or oxo group, provided that the

0Xx0 group is limited to an oxo group formed by R3a or R7a in

combination with the carbon atom to which R3a or R7a is bonded, and an
oxo group formed by R21c and R21c' together in combination with the
carbon atom to which R21c and R2u% are bonded, 3) RC(=0)-O-,

wherein Rc represents a Cl to C22 alkyl group which may have a

SO IEROh PRLS RSP RRESSII-2RhBréiRHest RRE8%hd REsH thydrat e
s%mtoéogigerent, independently represent a) a Cl to C6 alkyl group or

248 249 "b) a C6 to C14 aryl group or 5) RN1RcN2N-RM-, wherein RM
represents -CO-O-, provided that the leftmost bond is bonded to the
nitrogen atom, and RoN1 and R'N2, the same or different, independently
répresent a) a Mydrogenpmmdb s OIr @i O22 hikyt hup ihick phas Raved
a substituent, c) a 3-mempered to 14-membered non-aromatic

hO%rd 8 g RrivedBy RoN1 and RecN2 together in combination

with the nitrogen atom to which RoN1 and RcN2 are bonded, wherein the
3-membered to 14-membered non- aromatic Reterocyclic group may have

a substituent,

R21'b R21b

(I-b)

wherein Wis the same as defined above, and R®, R,
R R7° R RIP and RYP, the same or different,
i ndependent|y represent
1) a hydrogen atom
2) a hydroxyl group or oxo group, provided that the oxo
group is limted to an oxo group fornmed by R® or R? in
combi nation with the carbon atomto which R® or R? is
bonded, and an oxo group formed by R and R toget her
in combination with the carbon atomto which R and
R are bonded,
3) a G to Gy al koxy group which may have a
substi t uent,
4) RC(=0) -0, wherein R represents

a) a G to Gy alkyl group which may have a
substi t uent,

b) an unsaturated C, to C,, al kyl group which
may have a substituent,

c) a G to Gy aral kyl group which nay have a
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d) a C3 to C14 cycloalkyl group which may have 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. 5. The compound according to claim 1 represented by
the formula (I-d): R7d 249 250 whe2din R 3d and R16d, the same or
different, independently represent 1) a hydroxyl group, 2) a Cito C22
aRERy GrdWPRhich may have a substituent, 3) an unsaturated C2 to C22

alkoxy group Wgsche{ngy pg}(?%? 8Hb?t§)u§{%tf: @;gsb%fr %3 Cﬁé?{%@i@éf’kﬂ

group which may have a substituent, erein
represgtandch hitdpoea\adorR, HliBstiite et alkyl group which may

have a substituent, c) an unsaturated C2 to C22 alkyl group which may
have a substitueht, al) G Ctearo @4 4adiry| groyipanieigh nvdy kaveray have a
S%% tglﬁqthent ,

f) a G to Cyg4 cycloal kyl group which may have
a substituent or

g) a 3-nmenbered to 14-nmenbered non-aronatic
het erocyclic group which may have a substituent,

5) RSIRPS2RPS3Si O, wherein RS, RS2 and R, the sane or
di fferent, independently represent

a) a G to G al kyl group or

b) a G to Cy4 aryl group or
6) RMRPMN-RPM | wherein RM represents

a) -COO or

b) -CS-O, provided that, the |eftnost bond
ina) or b) is bonded to the nitrogen atom and

RM and R™, the same or different,

i ndependent |y represent

a) a hydrogen atom

b) a C to Cy al kyl group which may have a
substi t uent,

c) a 3-nenbered to 14-nmenbered non-aronatic
het erocyclic group formed by RR™M and R™ together in
conbi nation with the nitrogen atomto which R and RN
are bonded, wherein the 3-nenbered to 14-nmenbered non-

aromatic heterocyclic group may have a substituent,

d) a G to Gy cycloal kyl group which may have
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e) a 5-membered to 14-membered heteroaryl group which may have a
substituent, f) a C~ 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 gra4® which may have a substituent, j)
a C6 to C14 aryloxy group which may have a 250 251 substituent or k) a
58n&MBatdd e4-nffmbered heteroaryloxy group which may have a

substituent or 6)\RIN'Rd -CO-0O-, whergi
or different, int?gp%\ldghﬁg&ebﬁgr}egitta\é; a'?L ﬁ%/(%’r%gé\% a%g?nﬁéjsmézad%%%?gg

alizt grogpyeicla Mmolgyevdi SUPSHEHE Tha®)eamuRsAYtated &7 to @22
alkyl group which may have a substituent, d) a C6 to C14 aryl group

whivhr mag tlavgizc sLbstitaene p) atB-mevabdretiher@ohentered hydr at e
heteroaryl group which may have a substituent, f) a C~ to C22 aralkyl
gRJupt%%i%fg'may have a

4. The conpound according to claim 1l represented

by the formula (I-c¢):

(1-c)

wherein Wis the sane as defined above, and R®, RS,
R, RY¢, R, R¥C and RY°, the sane or different,

i ndependent|y represent

1) a hydrogen atom

2) a hydroxyl group or oxo group, provided that the oxo
group is limted to an oxo group formed by R or R in
combi nation with the carbon atomto which R* or R is
bonded, and an oxo group formed by R?® and R*!® together
in conbination with the carbon atomto which R and
R*® are bonded,

3) RC(=0)-0O, wherein R represents a C, to C al kyl
group which may have a substituent,

4) RSIRS?RES35i O, wherein RS, RS2 and R, the same or
di fferent, independently represent

a) a G to G al kyl group or
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substituent, 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-membered non-aromatic
heterocyclic group which may have a substituent or j) a 3-membered to
14-membered non-aromatic heterazygelic group formed by RdN1 and
RdN2 together in combination with the nitrogen atom to which RdN1 and
RAN2 are bondd,aviferdi? te 8-AiemMb&ea4B 19t membered non-

ol Hisapgte %‘“Cg BPURY, A 3 8 %tét}éﬁ'f"é 3”655 %%’r%red

same or different, independently 251 2 represent oxyl

gravs 2) RECilteiG3halkoxy aEPURSWhiShdeay have e SHbpstitegatn 3habm
unsaturated C2 to C22 alkoxy group which may have a substituent, 4) a

Cand C22 aralkyloxy group which may have a substituent, 5) RdC(=0)-0-,
wherein Rd is the,same as flneg.é%bove 6) RAN' Rdé\lZN -CO-0O-, wherein
RdNI and RdNZare fHelsdhe astdifine@ Mok, % RERARN2N- S02-0-,

WPHB%BMW%RQQB%QM same as defined above,

a) a hydrogen atom

b) a C to Cy al kyl group which may have a
substi t uent,

c) a 3-nenbered to 14-nmenbered non-aronatic
het erocyclic group formed by RM and R™ together in
conbination with the nitrogen atomto which R™M and RN
are bonded, wherein the 3-nenbered to 14-nmenbered non-
aromatic heterocyclic group may have a substituent,

d) a G to Gy cycloal kyl group which may have
a substituent or

e) a 3-nenbered to 14-nmenbered non-aronatic
het erocyclic group which may have a substituent; a
phar macol ogi cal |y acceptable salt thereof, or a hydrate

of those.

5. The conpound according to claim 1l represented

by the formula (I-d):

(I-d)

249



8) RAN'RAN2N-CS-O-, wherein RdNI and RdAN2 are the same as defined
above, 9) RdN4-S02-0-, wherein RdN4 represents a) a C1 to C22 alkyl
group which may have a substituent, b) a C6 to C14 aryl group which
may have a substituent, c) a C1 to C22 alkoxy group which may have a
substituent, d) an unsaturated C2 t@&@2 alkoxy group which may have a

substituent, E% aC6to I%gddf aryloxy group which may have a substituent,
fhehsdMbEred 389 4bmembehéd PefoyIdcky RIS Which may have a

o R o 652 1amemberea neteroaralkyiony aroup
wiichampy deye @ swssitient, 10) (RANSO)2PO-O-, wherein RANS
represents a) a Ci to C22 alkyl group which may have a substituent, b) an
ulsatardtedt©2 @ LC2P kikyy g@upuphichi aywehayebstituent, c) a C6
tosg LSltair¥|L?é?ll€? which may have a substituent,
3) an unsaturated C, to G, al koxy group which may have
a substituent,
4) a C; to G aral kyl oxy group which may have a
substi t uent,
5) RIC(=0) -0, wherein R! represents
a) a hydrogen atom
b) a C to Cy al kyl group which may have a
substi t uent,
c) an unsaturated C, to G al kyl group which
may have a substituent,
d a G to Gy aryl group which may have a
substi t uent,
e) a 5-menbered to 14-nenbered heteroaryl
group which may have a substituent,
f) a G to Gy aral kyl group which nay have a
substi t uent,
g) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent,
h) a C to G, al koxy group which nay have a
substi t uent,
i) an unsaturated C, to C,, al koxy group which

may have a substituent,

j) a G to Cyq aryl oxy group which may have a
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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, 11) (RAN1RdAN2N)2PO-0O-, wherein RdN1 and RdN2 are the
same as defined above or 12) (RANZFRAN2N) (RANSO)PO-0O-, wherein
RAN1 RdN2 and RAN3 are the same as defined above; a
pRARSAddISRBAIAcceptable salt thereof, or a hydrate of those. 6. The

compound accok di € n 0
independently errgﬁtﬂglﬁﬂ’gﬁng)d r%{l)r‘i:’( cﬁﬁe[are?ﬁ‘e )él e
agdefipedabere AERNBNZN: %NbsWh@f@@hR“bfepfesentS a) -CO-O-

or 253 2 4 b)-CS- O provided that, the leftmost bond in a) or b) is
b6) VRN 6 &M atomeairﬁi RN ¥hcdRIZRER, thehansass defined

above a harmacoi icall table salt thereof, or a hydrate of

tHdiskl ¢r ﬁ'é cohpoEHE A EBF fc?@l%ﬁﬁ%%presented by the formula
(I-e): R7e e wh%el%lﬁ%(;dﬁ;ggrgr}ﬂ I3?H'Le the same or different,

b) a C to Cy al kyl group which may have a
substi t uent,

c) an unsaturated C, to G al kyl group which
may have a substituent,

d a G to G4 aryl group which may have a
substi t uent,

e) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

f) a G to Gy aral kyl group which nay have a
substi t uent,

g) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent,

h) a G to Cy4 cycloal kyl group which may have
a substituent,

i) a 3-nenbered to 14-menbered non-aronmatic
het erocyclic group which may have a substituent or

j) a 3-nenbered to 14-nenbered non-aromatic
het erocyclic group formed by R*™ and R™ together in
conbi nati on with the nitrogen atomto which R and RN
are bonded, wherein the 3-nenbered to 14-nmenbered non-
aromatic heterocyclic group may have a substituent, and

R'Y and R?*, the same or different, independently
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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) an aliphatic C2 to C6 acyl group which may
have a substituent or 6) ReN1ReN2K2CO-O-, wherein ReN1 and ReN2
independently represent a) a hydrogen atom or b) a C1 to C6 alkyl group
whih B8¢Mave a 254 255 substituent, and R7e represents

Re:C(=Ye)-0- rel represents an oxygen atom or sulfur atom, and
R@ tk(laé S r%%%\{rypcfleiffg?earq ,pr’epresents a) a hydrogen atom, b) a Cito C22

alixyl grogp whict,pnay Raveya gsunsytugittch) kP thxié agyl group which
may have a substituent, d) a 5-membered to 14-membered heteroaryl
gsuipswhickendy have a substituent, e) a C~ to Cto aralkyl group which

m:%y haar\lleu%satur ated G, to Gy, al koxy group which may have
a substituent,
4) a C; to G aral kyl oxy group which may have a
substi t uent,
5) RIC(=0) -0, wherein Rl is the same as defined above,
6) RIMRMNMN-CO O, wherein R*M and R™ are the same as
defi ned above,
7) RMRINN. SO,- O, wherein RRM and R™™ are the same as
defi ned above,
8) RMRIMN.CS-O, wherein RM and R™ are the sane as
defi ned above,
9) R™.S0,-0O, wherein R™ represents

a) a G to Gy alkyl group which may have a
substi t uent,

b) a G to Cy4 aryl group which nay have a
substi t uent,

c) a G to Gy al koxy group which may have a
substi t uent,

d) an unsaturated C, to G, al koxy group which
may have a substituent,

e) a G to Gy aryloxy group which nay have a
substi t uent,

f) a 5-nmenbered to 14-nenbered heteroaryl oxy

group which may have a substituent,
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substituent, f) a 5-membered to 14-membered heteroaralkyl group which
may have a substituent, g) a 3-membered to 14-membered non-aromatic
heterocyclic group which may have a substituent h) a group of the formula
(1l): ReN2 ReN3-Xe N ~~~1//// n (lll) ReN1 wherein A) n represents an
integer of 0 to 4, X. represents i) -CA#Bel9-, ii) -NR ell_, iii) -0-, iv) -S-,
255 256 v) -SO- or vi) SO2, ReNL1 represents i) a hydrogen atom or ii) a

C1 to C6 alkyl §houd iiichdn&yzn&Féth Kyl BiuH ORBNY He pesBRYs Have

hyadrggsgtait?rneq{tii) 81rC1 to C6 alkyl group which may have a

h) a 5-nenbered to 14- nenbered
het er oar al kyl oxy group whi ch nay have a substituent,
10) (R™0Q),PO O, wherein R™ represents

a) a G to Gy alkyl group which may have a
substi t uent,

b) an unsaturated C, to C,, al kyl group which
may have a substituent,

c) a G to Gy aryl group which may have a
substi t uent,

d) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

e) a G to Gy aral kyl group which nay have a
substituent or

f) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent,
11) (RMRIMN),PO- O, wherein RR™ and R™™ are the same as
defi ned above or
12) (RMRINMN) (RO PO O, wherein RM, R™ and R™ are
t he sane as defined above; a pharmacol ogically

acceptabl e salt thereof, or a hydrate of those.

6. The conpound according to claim 1, wherein R’
and/ or R?! are independently represented by RC(=Y)-O,
wherein Y and R are the sane as defined above or RUR“N
RM-, wherein R represents

a) -COO or
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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 C2 to Clo alkyl group which may have a
substituent, iv) a C6 to C14 aryl group which may have a substituent, v) a
5-membered to 14-membered hete@idyl group which may have a
substituent, vi) a C~ to Clo aralkyl group which may have a substituent,

vii) a C3 to C8 BYclo&iRyIGroupihitdfthyt Rale aldidstigfehtRsai) Lend

to C9 cycloalkylalk ich h tit iX)
SIﬁerﬁgeF%%?}lﬁgn%Br%%@r% ﬁ[e e?ﬁ?alﬁﬁf@gg %ﬁ@hﬁ) w igﬁ may
have a substitughit, xha SFifemperach® Samerkergeinaiearommiice; a
heterocyclic group which may have a substituent, xi) -NR eN6ReN?7,

whbesinReN® gha ®HdN7, alse epinebloe difidrént; relepehdeotly rephyskrat e
a hfydr%gen atom or a C1 to C6 alkyl group which may have a substituent
opf those.

7. The conpound according to claim5 represented

by the formula (I-e):

(I-e)

R1Ge

wherein R, R and R, the same or different,
i ndependent|y represent
1) a hydroxyl group,
2) a G to Gy al koxy group which may have a
substi t uent,
3) an unsaturated C, to G, al koxy group which may have
a substituent,
4) a C; to G aral kyl oxy group which may have a
substi t uent,
5) an aliphatic G to G acyl group which nay have a
substituent or
6) RRMRN-CO- O, wherein RM and R™ i ndependently
repr esent

a) a hydrogen atom or

b) a C to G al kyl group which may have a
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xii) a 5-membered to 14-membered non-aromatic heterocyclic group
formed by ReN3 and ReN4 together in combination with the carbon atom
to which ReN3 and ReN4 are bonded, wherein the 5-membered to
14-membered non- aromatic heterocyclic group may have a substituent,
and ReNS represents i) a hydrogerafom, ii) a C1 to C6 alkyl group which
may have a substituent, iii) an unsaturated C2 to C10 alkyl group which
my Vel 418Mbstitddi, iv) a C6 to C14 aryl group which may have a

Systijue é]rt ‘Q%ﬁ%“er?‘b&gedﬁ? Agmembered fetpropil Goupwhigh

may have a su nt, vi to Clo aralkyl group w ch may have a

shstieentayibra 68 t9@g ciyclealkyh grane Wifich hay dwave ar
substituent, viii) a C4 to C9 cycloalkylalkyl group which may have a

sabdtiesanps7 IZBBr')e)Sa?BIrﬁembered to 14-membered heteroaralkyl
group which mra% hav ubstltuent a 5-membered to 14-membered
non-aromatic Hetefbc X QD \ﬁllue may have a substituent or xi) a

5-membered tob}“'H‘echbFBedd;z rhgq&mat'&r oup which may have a

substi t uent,

c) a G to Gy aryl group which may have a
substi t uent,

d) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

e) a G to Gy aral kyl group which nay have a
substi t uent,

f) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent,

g) a 3-nenbered to 14-nmenbered non-aronatic
het erocyclic group which may have a substituent

h) a group of the forrmula (I11):

ReN2
eN3 - xe /?1
R N 1l
n éem ( )

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

Xe represents

i) - CHRM-
i) - NRe'e-
iii) -0,
iv) =S,
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heterocyclic group formed by ReN3 and ReN5 together in combination
with the nitrogen atom to which ReN3 and ReN5 are bonded, wherein the
5-membered to 14-membered non- aromatic heterocyclic group may have
a substituent, B) Xe, n, ReN3, ReN4 and ReN5 independently represent
the same group as defined above, @ b6ReN1 and ReN2 independently
represent a 5-membered to 14-membered non-aromatic heterocyclic
group formed bY)ReNPan@'ReN2 together, wherein the 5-membered to
14-membered Q/?F?- a_zs atic heterocyclic group may have a substituent,
C) Xe, n, ReN2, ReN4 and’ReN5 independently represent the same
gD epefirachaiove, and ReN1 and ReN3 independently represent a
5-membered to 14-membered non-aromatic heterocyclic group formed by
ReN1 and ReN3) tayeyel; ageneiattgsonembered to 14-membered
non- aromatic heterocyclic group may have a substituent or D) Xe, n,
Jepettichtlyy

ReN1, ReN4 ahdl ReRisth epPE QR IS BroUp AL @

defi aboye,and ReN2 and ReN3 independently represent a
5-membered to 14-membered non-aromatic heterocyclic group formed by
ReN? arshRedSri2a8 259 together, wherein the 5-membered to
14-membered non- aromatic heterocyclic group may have a substituent or
i) a group of thé Jorthuly ikggen at om or

ii) a G to G alkyl group which may have a
substi t uent,
R™ and R*™, the sane or different, independently
repr esent

i) a hydrogen atom

ii) a G to G alkyl group which may have a
substi t uent,

iii) an unsaturated C, to Gy al kyl group
whi ch may have a substituent,

iv) a G to Cy4 aryl group which may have a
substi t uent,

v) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

vi) a G to Gy aral kyl group which nay have a
substi t uent,

vii) a G to G cycl oal kyl group which may
have a substituent,

viii) a G to Gy cycloal kyl al kyl group which
may have a substituent,

i X) a 5-nmenbered to 14-nenbered heteroaral kyl
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ReN9 /z N (IV) ReN8 wherein ReN9 and ReN9, the same or different,
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 C~ to @%@ aralkyl group which may have a
substituent or vi) a 5-membered to 14-membered heteroaralkyl group

WAIPURaWMNAGE &b JaaKt2a DHRFhALSISHEally acceptable salt
thereol, o & hyghatg o s, B LHe\cRTIOPYIEIASEOINGAR I

wherein R7e and/or are independently represen
Re&CET6eN.c1G-c WHEERID YT erapis/exygesn Aenm egdtur atom,

and Rel represents 1) a hydrogen atom, 2) a C1 to C6 alkyl group which
may have a 2599}30-51\!8%%?1@9 t, 8hercs o G18 aayidyr&GlY whidtemagme
h%¥e 8i fferent, independently represent a hydrogen atom
or a G to G al kyl group which may have a substituent
or

Xii) a 5-nmenbered to 14-nmenbered non-aromatic
het erocyclic group formed by R™ and RR™ together in
combi nation with the carbon atomto which R™ and RP™
are bonded, wherein the 5-nenbered to 14-nmenbered non-
aromatic heterocyclic group may have a substituent, and
R™ represents

i) a hydrogen atom

ii) a G to G alkyl group which may have a
substi t uent,

iii) an unsaturated C, to Gy al kyl group
whi ch may have a substituent,

iv) a G to Cy4 aryl group which may have a
substi t uent,

v) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

vi) a G to Gy aral kyl group which nay have a
substi t uent,

vii) a G to G cycl oal kyl group which may
have a substituent,

viii) a G to Gy cycloal kyl al kyl group which

may have a substituent,
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substituent, 4) a 5-membered to 14-membered heteroaryl group which
may have a substituent, 5) a C~ to C1o aralkyl group which may have a
substituent or 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. Theg®mpound according to claim 5,
wherein R7e and/or R21e are independently represented by

Re2C(=Ye2)- 0-XWhérem FBEREpREchS dff oRFddiarth BEEGFR2ARINKY!
a (P&Jilz r rgﬁelalg)f\ graup cg tgﬁtf)%rmqlﬁéwt'): ReN11 ReN12-X1 R--1-
Nan e ) nrepr

10 wherein esents an integer of 0 to 4, X1 represents |

)-C,HReN13 2)xYR£NL4redb@r dit 5 o001 30nerbESiR-nBeNdoand i ¢
ReN11, the same or different, independently 260 261 represent
het erocyclic group which may have a substituent or

xi) a 5-nenbered to 14-menbered non-aronatic
het erocyclic group formed by R™ and R™ together in
conbination with the nitrogen atomto which R™ and R™
are bonded, wherein the 5-nenbered to 14-nmenbered non-
aromatic heterocyclic group may have a substituent,

B)

Xe, n, R, R™ and R™ jndependently
represent the sane group as defined above, and R™ and
R™ jndependently represent a 5-nenbered to 14-nenbered
non-aromatic heterocyclic group formed by RRM and R™
t oget her, wherein the 5-nmenbered to 14-nenbered non-
aromatic heterocyclic group may have a substituent,

)

Xe, n, R RM™ and R™ jndependently
represent the sane group as defined above, and R™ and
R™ i ndependently represent a 5-nenbered to 14-nenbered
non-aromatic heterocyclic group formed by RRM and R*™
t oget her, wherein the 5-nmenbered to 14-nenbered non-
aromatic heterocyclic group may have a substituent or
D)

Xe, n, RM R™ and R™ jndependently
represent the sane group as defined above, and R™ and
R™ i ndependently represent a 5-nenbered to 14-nenbered

non-aromatic heterocyclic group formed by R™ and R™
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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 unsaturated C2 to Clo alkyl group which may have a
substituent, 4) a C6 to C14 aryl gro@pvhich may have a substituent, 5) a
5-membered to 14-membered heteroaryl group which may have a

stIRGRGAR! 6) Weer &) B16 RealRyIMRBEE WRfcH Mal hdRP &dtifRAt,
7 8 | i bsti 4
R S0 O R ERE A & BN IR A S PR A

to 14-membereid) hetepasallsylograuewhishrify haveg: substituent, 10) a
5-membered to 14-membered non-aromatic heterocyclic group which
may have a substituent, 11) -NReN15ReN16, wherein ReN'S and ReN16,
the same or different, indeR@erén;I%&;epresent a hydrogen atom or a C1 to
C6 alkyl group which may haVeﬁ stituent, 261

éeNB

wherein R™ and R™, the same or different,
i ndependent|y represent

i) a hydrogen atom

ii) a G to G alkyl group which may have a
substi t uent,

iii) a G to Cy aryl group which nay have a
substi t uent,

iv) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

v) a G to Cy aral kyl group which may have a
substituent or

vi) a 5-nmenbered to 14-nmenbered het eroaral kyl
group which may have a substituent; a pharmacol ogically

acceptabl e salt thereof, or a hydrate of those.

8. The conpound according to claim5, wherein R™®
and/ or R?'® are independently represented by RC(=Y®)-
O, wherein Y represents an oxygen atom or sul fur
atom and R represents

1) a hydrogen atom

2) a G to G al kyl group which may have a
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262 or 12) a 5-membered to 14-membered non-aromatic heterocyclic
group formed by RN12 and RN13 together, 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 substituent, 3) apahsaturated C2 to C1o alkyl group
which may have a substituent, 4) a C6 to C14 aryl group which may have
aS&isditdeéRNSy a 5-membered to 14-membered heteroaryl group which

may have a substityent, ~ tg lkyl gr i have a
substituent, 7) a'C t(?fé? c@c%lglk?/? fou ﬂéﬁiﬁ%ﬁ%\% Vaﬁ%@%t&ent,

8xakzt i G8gycloalkylalkyl group which may have a substituent, 9) a
5-membered to 14-membered heteroaralkyl group which may have a

substituent, 10¥a 5amérninde te d4iverhberaenbei-acbrhatier oar yl

hetergfﬁ/cg&gr up which may have a substituent, 11) a 5-membered to
19T B LHOABYo MAYE R tEHRF LI 4190b formed together by the

nitrogen atom gy 5 ¢, to Cy aral kyl group which may have a

substituent or
6) a 5-nenbered to 14-nmenbered het eroaral kyl
group which may have a substituent; a pharmacol ogically

acceptabl e salt thereof, or a hydrate of those.

9. The conpound according to claim5, wherein R™®
and/ or R?'® are independently represented by RE?C(=Y®?)-

O, wherein Y® represents an oxygen atom or sul fur

atom and R represents a group of the formula (111°):
ReN'H
reNiz- X1 N/ZZ ,
no Yo ()
Re 0

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

X1 represents

1) - CHREMS3. |
2) - NReMA
3) -0,

4) -S-,

5) -SO or
6) -SO-,

RPMO and RM?! the same or different, independently
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to which ReN14 is bonded, and one substituent selected 262 263 from
the group consisting of ReN10, ReN11 and ReN12 wherein the
5-membered to 14-membered non-aromatic heterocyclic group may have
a substituent or 12) a 5-membered to 14-membered non-aromatic
heterocyclic group formed together ®g1he nitrogen atom to which ReNI"
is bonded, and two substituents selected from the group consisting of
RERRC $8Ni11 and ReN12 wherein the 5-membered to 14-membered

non-aromatic teré)ck{Pcil'q} %ré)#]ﬁ rH?%P]aX? a substituent or B) n, X1,
d Re are the

ReN11 ReN'3 a same as defined above, and ReN10O

and ReN12 toggjheq fgmtaSanemkgieddpdifpmankareeapniaeaadic
heterocyclic group, wherein the 5-membered to 14-membered non-
asumistid heterdcyclic group may have a substituent; a pharmacologically

ac able sal reof, or a hydrate of those. 10. The compound
T e Tl R - S ER
isrtggrsggbq,{f\s defined above; a pharmacologically acceptable salt
thereof, or a hydrate of those. 11. The compound according to claim 5,
wherein R7e anyl/ai RRAh ingependently represent Re3C(=Yea)-0-,
wherein Yea represents an oxygen atom or sulfur atom, and R e3
represents a grolipdf ¢hetirnfaladf\gyl group which may have a

substi t uent,

3) an unsaturated C, to Cyo al kyl group which
may have a substituent,

4) a G to Cy4 aryl group which may have a
substi t uent,

5) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

6) a G to Cyp aral kyl group which may have a
substi t uent,

7) a G to G cycloal kyl group which nmay have
a substituent,

8) a G to Gy cycl oal kyl al kyl group which may
have a substituent,

9) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent,

10) a 5-menbered to 14-nenbered non-aromatic
het erocyclic group which may have a substituent,

11) - NRMPREMC - wherein RM® and RM™M®, the sane
or different, independently represent a hydrogen atom

or a G to G al kyl group which may have a substituent,
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263 264 ReN18 ? N | ReN17 (V) wherein nl represents an integer of O to
6, ReN17 represents 1)a hydrogen atom or 2)a C1 to C6 alkyl group
which may have a substituent,and ReN'8 represents 1) a hydrogen atom,
2) an amino group which may have a substituent, 3) a pyridyi group which
may have a substituent, 4) a pyrrol@i®-1-yl group which may have a
substituent, 5) a piperidin-1-yl group which may have a substituent, 6) a
m¥rpholin-4-yl group which may have a substituent or 7) a piperazin-1-yl

group which m%&i‘a\ée ﬁ%ﬁﬁi‘gﬁ%{ﬁ ?8“?@%%?488?8‘(&!{] ﬁ@%@%ﬁ%ﬁaﬁ“c

thereof, or a hydrate of those. e compound according to claim 5,

wWhetein GAec Bng/qiiRie iIndepreadeyitlyrepregent ReFCG-gyavhripin
Re" represents a group of the formula (VI):

wherein the 5-nenbered to 14-nenbered non-aromatic
het erocyclic group may have a substituent, and
RN represents

1) a hydrogen atom

2) a G to G al kyl group which may have a
substi t uent,

3) an unsaturated C, to Cyo al kyl group which
may have a substituent,

4) a G to Cy4 aryl group which may have a
substi t uent,

5) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

6) a G to Cyp aral kyl group which may have a
substi t uent,

7) a G to G cycloal kyl group which nmay have
a substituent,

8) a G to Gy cycl oal kyl al kyl group which may
have a substituent,

9) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent,

10) a 5-menbered to 14-nenbered non-aromatic
het erocyclic group which may have a substituent,

11) a 5-menbered to 14-nenbered non-aromatic
het erocyclic group formed together by the nitrogen atom

to which RRM* is bonded, and one substituent sel ected
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264 265 ReN18 2 x2( n3 represent an integer of 0 to 4, X2 represents
1)-CHReN21- 2)-NR eN22_ 3)-0-, 4)-5-, 5)-SO- or 6)-SO2-, ReN19
represents 1) a hydrogen atom or 2) a C1 to C6 alkyl group which may
have a substituent, ReN2o represents 1) a hydrogen atom, 2) a C1 to C6
alkyl group which may have a subs2i@snt, 3) a C6 to C14 aryl group

which may have a substituent or 4) a C~ tq 10 araikyi grou ich may
haiOR §IstRIAHPRERPE repidi@ntd 1ﬁqﬁ§fdr e'%nka?d]ﬁ, I%KMQ

wherein the 5-nenbered to 14-nenbered non-aromatic
het erocyclic group may have a substituent or

12) a 5-menbered to 14-nenbered non-aromatic
het erocyclic group formed together by the nitrogen atom
to which RR™* is bonded, and two substituents sel ected
fromthe group consisting of RM? RN gnd ReM?
wherein the 5-nenbered to 14-nenbered non-aronmatic
het erocyclic group may have a substituent or
B)

n, X, RN RM3 and RRM* are the sane as
defined above, and R™? and R™M? together forma 5-
menbered to 14-nmenbered non-aromati c heterocyclic
group, wherein the 5-nenbered to 14- nenbered non-
aromatic heterocyclic group may have a substituent; a
phar macol ogi cal |y acceptable salt thereof, or a hydrate

of those.

10. The conpound according to claim5, wherein X;
represents -NRMA- | wherein NR™M* is the same as defined
above; a pharnmacol ogi cally acceptable salt thereof, or

a hydrate of those.

11. The conpound according to claim5, wherein R™®
and/ or RP'® independently represent RC(=Y®®)-0O, wherein
Y®3 represents an oxygen atomor sul fur atom and R

represents a group of the fornula (V):
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2) a C1 to C6 alkyl group which may have a 265 266 substituent, 3) an
unsaturated C2 to Clo alkyl group which may have a substituent, 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 C~ to
Clo aralkyl group which may have a6gubstituent, 7) a C3 to C8 cycloalkyl
group which may have a substituent, 8) a C4 to C9 cycloalkylalkyl group
which may have a substitug\ﬂt8 9) a 5-membered to 14-membered
heteroaralkyl group WhicR?nQ'géba{e algubstituent, 10) -NReN23ReN24,
wherein ReN23 and ReN24, the samie or diff¢hént, independently
represent a hydrogen atom or a C1 REE alkyl group which may have a
substituent 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
2/\%e|ye|r rg N, represents an fantye er p0v¥ Oto y6,
RN represents
1) a hydrogen at om or
2) a G to G al kyl group which may have a
substituent, and
RN8 represents
1) a hydrogen atom
2) an am no group which may have a
substi tuent,
3) a pyridyl group which nay have a
substi tuent,
4) a pyrrolidin-1-yl group which may have a
substi tuent,
5) a piperidin-1-yl group which may have a
substi tuent,
6) a norpholin-4-yl group which may have a
substituent or
7) a piperazin-1-yl group which may have a
substituent; a pharmacol ogically acceptable salt

t hereof, or a hydrate of those.

12. The conpound according to claim5, wherein R™®
and/ or R?'® independently represent R*CO- O, wherein R

represents a group of the formula (VI):
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substituent, 3) an unsaturated C2 to C1o alkyl group which may have a
substituent, 4) a C6 to C14 aryl group which may have a 266 267
substituent, 5) a 5-membered to 14-membered heteroaryl group which
may have a substituent, 6) a C~ to C1o aralkyl group which may have a
substituent, 7) a C3 to C9 cycloalky?geup which may have a substituent,
8) a C4 to C9 cycloalkylalkyl group which may have a substituent, 9) a
5-membered to 14-member§|gaheteroaralkyI group which may have a
substituent or 10) a 5-meMberéd)o 14-membered non-aromatic
heterocyclic group which may*hav& a substituent; a pharmacologically
acceptable salt thereof, or a e "Y)f thosdéV1B. The compound
according to claim 5, wherein R7e “aR8l6t R21e independently represent
ReSCO-0-, wherein Res represents a group of the formula (VII): N" (VII)
ReN26 n4 ReN25 \(/]Yherein r‘h4 reé)resents 1or

ns, the

erein ny an ane or di f%’er ent, independently
represent an integer of 0 to 4,

X2 represents

1) - CHREMNL |
2) - NReNZ.
3) -0,

4) -S-,

5) -SO or
6) -SO-,

RN represents

1) a hydrogen atom or

2) a G to G al kyl group which may have a
substi t uent,
RN represents

1) a hydrogen atom

2) a G to G al kyl group which may have a
substi t uent,

3) a G to Gy aryl group which may have a
substituent or

4) a C; to Cyp aral kyl group which nay have a
substi t uent,
R™1 represents

1) a hydrogen atom

2) a G to G al kyl group which may have a
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ReN25 represents 1)a hydrogen atom or 2)a C1 to C6 alkyl group which
may have a substituent,and 267 268 ReN26 represents 1) a hydrogen
atom or 2) a C1 to C6 alkyl group which may have a substituent; a
pharmacologically acceptable salt thereof, or a hydrate of those. 14. The
compound according to claim 5, whgégin R7e and/or R21e independently
represent Re6CO_O_, wherein Re6 represents a group of the formula
(AHDSENPERB: X N-~ "- nd (VIII) wherein n2 and n3, the same or

e TSR e R
may have a substituent,

4) a G to Cy4 aryl group which may have a
substi t uent,

5) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

6) a G to Cyp aral kyl group which may have a
substi t uent,

7) a G to G cycloal kyl group which nmay have
a substituent,

8) a G to Gy cycloal kyl al kyl group which may
have a substituent,

9) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent,

10) - NRMZBReN24 - wherein R™2 and R™*, the sane
or different, independently represent a hydrogen atom
or a G to G al kyl group which may have a substituent
or

11) a 5-menbered to 14-nenbered non-aromatic
het erocyclic group which may have a substituent, and
R"2 represents

1) a hydrogen atom

2) a G to G al kyl group which may have a
substi t uent,

3) an unsaturated C, to Cyo al kyl group which
may have a substituent,

4) a G to Cy4 aryl group which may have a
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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, 268 269
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 4) a C~ to C1o aralkyl group
which may have a substituent, ReN'B¥represents 1) a hydrogen atom, 2)
a C1 to C6 alkyl group which may have a substituent, 3) an unsaturated
4B 1d HRPEgroup which may have a substituent, 4) a C1 to C6 alkoxy

group which m hﬁv%?r%ﬂgasgit‘é%”tb@ "iﬁzﬁnjéjl%%‘l} & ! hicl Nl

may have a substituent, -membered to 14-membered heteroaryl

ggupuphighineay haye RapdsHiugnbshia Gei@ Clo aralkyl group which
may have a

6) a G to Cyp aral kyl group which may have a
substi t uent,

7) a G to G cycloal kyl group which nmay have
a substituent,

8) a G to Gy cycloal kyl al kyl group which may
have a substituent,

9) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent or

10) a 5-menbered to 14-nenbered non-aromatic
het erocyclic group which may have a substituent; a

phar macol ogi cal |y acceptable salt thereof, or a hydrate

of those.

13. The conpound according to claim5, wherein R™®
and/ or R?'® independently represent R°CO O, wherein R®

represents a group of the fornmula (VI1):

@\N/ (VI
N4 LeN2s

P

wherein ng represents 1 or 2,
R"> represents
1) a hydrogen atom or
2) a G to G al kyl group which may have a

substi tuent, and

267



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 have a
substituent, 11) -NR eN31ReN32 wherein ReN31 and ReN32 the same or
different, independently represent a2®g8lrogen atom 269 270 ora Cl to
C6 alkyl group which may have a substituent, or form a 5>-membered to
1RmenfRPEEPBRtFomatic heterocyclic group together with the nitrogen

atom to which RN re ed or 12) a 5-membered to
B S A

14-membered non-aro ¢ group which may have a

substituent, ang)ReNgp represenis ky ia ydsegempiash fes CA40L£
alkyl group which may have a substituent, 3) an unsaturated C2 to C1o
alkybgrioupuetith raapharvercaliegtusrit) 4) 2csaptGit ans ghdup

hjch h
Wt ﬁernélg}/, ag? aa hydrate of those.

14. The conpound according to claim5, wherein R™®
and/ or R?'® independently represent R®CO O, wherein R®

represents a group of the fornmula (M11):

ReN28

/\+\1n3

X N—5
VIl
f n ReN27 ( )

wherein n, and n3, the sane or different, independently
represent an integer of 0 to 4,

X3 represents

1) - CHRENO- |
2) - NReMSO.
3) -0,

4) -S-,

5) -SO or
6) -SO-,

R"7 represents

1) a hydrogen atom or

2) a G to G al kyl group which may have a
substi t uent,
R"8 represents

1) a hydrogen atom
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substituent, 5) a 5-membered to 14-membered heteroaryl group which
may have a substituent, 6) a C~ to C1o 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 heteg@@alkyl group which may have a
substituent or 10) a 5-membered to 14-membered non-aromatic
heterocyclic grédp ®hfen Fy%afd KEubefitieRt: WinhariBYolBgitalR

a I thereof, or a hydrate of those. 270 271 15. The compound
a%gggr)éﬁ?gﬁg%gim 5, wherein R7e and/or R21e independently represent

Re7CO-0-, whegpingRey tepresends algrgvp @ptheniosmuipaifXhReN33! N
1 n5 (I1X) wherein ns represents an integer of 1 to 3, and ReN33
represdnts Ugah arnino group, 2) an amino group which may have a
substivent, 3)  pyroldn DL URITIT BRYE G ch rmy have a
substi t uent,
RN represents

1) a hydrogen atom

2) a G to G al kyl group which may have a
substi t uent,

3) an unsaturated C, to Cyo al kyl group which
may have a substituent,

4) a C to G al koxy group which may have a
substi t uent,

5) a G to Gy aryl group which may have a
substi t uent,

6) a 5-nenbered to 14-nenbered heteroaryl
group which may have a substituent,

7) a G to Cyp aral kyl group which may have a
substi t uent,

8) a G to Gg cycloal kyl group which may have
a substituent,

9) a G to Gy cycloal kyl al kyl group which may
have a substituent,

10) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent,

11) - NRMIREMZ - wherein R™! and R™?, the sane

or different, independently represent a hydrogen atom
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substituent, 4) a piperidin-1-y1 group which may have a substituent or 5)
a morpholin-4-y1 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 ReBCO-0-, wherein Ree paresents a group of the formula (X):
(X) 271 272 wherein ns represents an integer of 1 to 3, ReN34 represents

194 WdfagdPafemabiilCOfPE Ay GRoupXnRAvRaf nayest | t uent,
S%Stf%‘a&% 3 8 Ghla G4yl grqup MWS‘% W‘?{Yﬁ-a?rsg%ﬁg{ﬁ“ nt or 4)
at~1o substifuent, and Re

1o aralkyl group which may have a 35

repsesenys g B kydjedrip atanged e £ 1Pt @6 byl aioupoyeiah sanhave
a substituent, 3) a C3 to C8 cycloalkyl group which may have a
swtiete ) asvehaffiliérer ® omataBer@d non-aromatic
12) a 5-menbered to 14-nenbered non-aromatic
het erocyclic group which may have a substituent, and
RNO represents
1) a hydrogen atom
2) a G to G al kyl group which may have a
substi t uent,
3) an unsaturated C, to Cyo al kyl group which
may have a substituent,
4) a G to Cy4 aryl group which may have a
substi t uent,
5) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,
6) a G to Cyp aral kyl group which may have a
substi t uent,
7) a G to G cycloal kyl group which nmay have
a substituent,
8) a G to Gy cycl oal kyl al kyl group which may
have a substituent,
9) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent or
10) a 5-menbered to 14-nenbered non-aromatic
het erocyclic group which may have a substituent; a
phar macol ogi cal |y acceptable salt thereof, or a hydrate

of those.
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heterocyclic group which may have a substituent, 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 C~ to Clo aralkyl
group which may have a substituent, 8) a 5-membered to 14-membered
heteroaralkyl group which may have7d substituent or 9) a C4 to C9
cycloalkylalkyl group which may have a substituent; a pharmacologically
acceptable salt 272 273 thereof, or a hydrate of those. 17. The compound

according to claim.5, rein.R7 / in > tly esent e
R8C0.0., wnal i KO o L B o Tom o B SE N
Cdhdi4( RE'WhefgiepEn@diesents apristeapt oROB.@nd RN n R
represents 1) a hydrogen atom, 2) a C1 to C6 alkyl group which may have
ar Systiaeit s3)a PC D tytibelkl/bgrsubavifitimay have a
substituent,

ReN33 —C\N—
. X
5

wherein ns represents an integer of 1 to 3, and
RN represents

1) an am no group

2) an am no group which may have a
substi t uent,

3) a pyrrolidin-1-yl group which may have a
substi t uent,

4) a piperidin-1-yl group which nay have a
substituent or

5) a norpholin-4-yl group which may have a
substituent; a pharmacol ogically acceptable salt

t hereof, or a hydrate of those.

16. The conpound according to claim5, wherein R™®
and/ or RP'® independently represent RCO O, wherein R®

represents a group of the fornula (X):

ReN34
r\\N . 5
REN35 ~ N ‘M Ns X)
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4) a C4 to C9 cycloalkylalkyl group which may have a substituent, 5) a C~

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 compoun@agcording to claim 5, wherein R7e
and/or R21e independently represent ReboCO0-0-, wherein 273 274 Relo
represents agroup of the formula (XI): (X11) wherein m1, m2, m3, and
€ m nd té}g present Q ar 1, ns represents
an mr}egg;ﬂo %H é] éH r('ir)eprfr?ieps 3 1)8§ hr}d(%o%e%r%\ "atom, 2) a C1
tq;@@”alk)élrg{@g@mrgch may have a substituent, 3) an unsaturated C2 to
Clo alkyl group which may have a substituent, 4) a C6 to C14 aryl group
which may havé)a 8ubstituegen) at33membered to 14-membered
heteroaryl group which may have a substituent,
. éﬂ a G t3(C% a?k&ﬁ group whi ch may have a
substi tuent,
3) a G to Cy4 aryl group which nmay have a
substituent or
4) a C; to Cyp aral kyl group which may have
substituent, and
RS represents
1) a hydrogen atom
2) a G to G al kyl group which may have a

substi tuent,

a

3) a G to G cycloal kyl group which may have

a substituent,

4) a 3-nmenbered to 8-nenbered non-aromatic
het erocyclic group which may have a substituent,

5) a G to Cyg4 aryl group which may have a
substi t uent,

6) a 5-nenbered to 14-nmenbered heteroaryl
group which may have a substituent,

7) a G to Cyp aral kyl group which may have

substi tuent,

a

8) a 5-nmenbered to 14-nenbered heteroaral kyl

group which may have a substituent or

9) a G to Gy cycloal kyl al kyl group which may

have a substituent; a pharmacol ogically acceptabl e salt
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6) a C~ to Clo 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 substituent or 10) a
5-membered to 14-membered non-ai@natic 274 275 heterocyclic group
which may have a substituent; a pharmacologically acceptable salt
tHerE51€6F a trdte NYHh8tE. £3. tTHEESmpound according to claim 5,
wherein R7e and/or R21e independently represent ReilCO-0-, wherein
Rell represents a group of the formula (XIII): (X111) wherein ms

represents an imeges 6fpda Pd 28E dlor ERATESEISA & P&, wherein R'®
pharmacolciagcically acceptable salt thereof, or a hydrate of those. 20. The

cam@band Beoridirteretidiens| whesin &enandfOrde 2 independentyR°

represent Re12CO-0-, wherein Rel2 represents a group selected from a
T RN OFRD D ahe o ot @ (X

=

ReN36 N ‘M (X1)

N5

wherein ns represents an integer of 1 to 3, and
REN® represents

1) a hydrogen atom

2) a G to G al kyl group which may have a
substi t uent,

3) a G to G cycloal kyl group which may have
a substituent,

4) a C to Gy cycloal kyl al kyl group which may
have a substituent,

5) a G to Gy aral kyl group which nay have a
substi t uent,

6) a pyridyl group which may have a
substituent or

7) a tetrahydropyranyl group which may have a
substituent; a pharmacol ogically acceptable salt

t hereof, or a hydrate of those.

18. The conpound according to claim5, wherein R™®

and/ or R?'® independently represent RFI°CO- O, wherein
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or a 0 group selected from a group consisting of HNN HN, ) and HN N
and 275 276 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 is a hydroxyl group; a
pharmacologically acceptable salt thegeof, or a hydrate of those. 22. The
compound according to claim 1, wherein [1] W is R3 and R21 are a
hYEroxyERtbE ERY $s &n HcetkyYrobipCadPRTE! R1¢XR2b and R21" are
a hydrogen atom, [2] W is R3 and R21 are a hydroxyl group, R7 is an
acetoxy group, and R16, R17, R20 and R21' are a hydrogen atom, [3] W
is R3, R16 and R21 are a hydroxyl grqip, R7 is an acetoxy group, and
R17, R20 and R21'are a h W is 276 277 R21 and R21'
form an oxo group together wit on aton&{ﬂ)which R21 and R21'
are bonded, R3, R16 angeRz0-&

wherein m, m, m, and nmy, the sane or different,
i ndependently represent 0 or 1
Nns represents an integer of 1 to 3, and
RN represents

1) a hydrogen atom

2) a G to G al kyl group which may have a
substi t uent,

3) an unsaturated C, to Cyo al kyl group which
may have a substituent,

4) a G to Cy4 aryl group which may have a
substi t uent,

5) a 5-nmenbered to 14-nenbered heteroaryl
group which may have a substituent,

6) a G to Cyp aral kyl group which may have a
substi t uent,

7) a G to G cycloal kyl group which may have
a substituent,

8) a G to Gy cycloal kyl al kyl group which may
have a substituent,

9) a 5-nmenbered to 14-nenbered heteroaral kyl
group which may have a substituent or

10) a 5-menbered to 14-nenbered non-aromatic
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a hydroxyl group, R7 is an acetoxy group, and R17 is a hydrogen atom,
[5] W is R3, R16, R20 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 27%ydroxyl group, R7 is an acetoxy

group, and R20 and R21' are a hydrogen atom or [8] W is 277 278 R2'
aR§ R 1OfR1 AF 06 %&Mg%%mé%ﬁtﬁ‘méec&b% Bedhlte&itich R2'

ARG R e np s W N N LR

aggeptalleesalt thereof, or a hydrate of those. 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- . i .
1840 eporyticHi  OYAGNELE AT 10 Cl ai m 5, wherein R
(%a?'érl“r@f@glﬁ&éﬁ]a }ﬁ%rﬁf(ygjr%%?ésﬁ 1 Re“C?O, wher ei n
pentamethyl-7-((4-methylnomopiperazin-1- y1) carbonyl)

oR18rldper@eiticosa-gAadud-vient He dlidenul a (XI11):
(8E,12E,14E)-3,16,21-trihydroxy-

mf @/\V?n_s (X1l

5

wherein nmy represents an integer of 1 to 3, and ns
represents 2 or 3; a pharmacologically acceptable salt

t hereof, or a hydrate of those.

20. The conpound according to claim5, wherein R™®
and/ or R?'® independently represent RP'2CO- O, wherein
R*? represents a group selected froma group consisting

of :

@n\‘f. EN\)/HN\S &HN\(_S"
C/_ . C—‘ and CN— , or a

~

group selected froma group consisting of

/
\ N
HN N— (‘ S‘l/
—/ . HN and HN , and
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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-
pentamethyl-18,19-epoxytricosa-8, 2%,64-trien-11-olide,
(8E,12E,14E)-7-(N-(3-(N',N'-dimethylamino)propyl)-N-
ethylcarpamaylqxy)-3,16,21-trihydroxy-6,10,12,16,20- .
oBiiblhdihy 8 £8 iy DREER S PABE A S Aol the Ting: a
(8 A2 R ot 6 AL hYdroX6xk9. 246,20 2R82ZSt , or a hydrate
pentamethyl-7-{(piperazin-1-yl)carbonyl)oxy-18,19-
epdxytthossa-8,12,14-trien-11-olide, (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-olide, (8E.12E,14E)-3,16,21-trihydrpxy-7-({4- . 6
is%lg'ropylhomo:)riggracz?n- q C%rt?ocn%/ %Q?/%glégéﬁ%%dn £ wherein R

peRta, - iICO , i Leadi
S SR A ooty acocptab o

hgdrokypiperigiof1-yDpiparitiydl-gt)earony/hose.
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14- trien-11-olide,
(8E,12E,14E)-3,16,21-trihydroxy-

640,12,16,20- a -7-((4- lin-4- : :
yl)piperidin-1-yI carb?@%x@r}%égﬁz%&(qyﬁ%ogg- §,I13|,£H-%rien\f\ff-%ﬁbg,
[1] Wis
H)AQ
R® and R?! are a hydroxyl group, R’ is an acetoxy group,

and R'®, R, R® and R are a hydrogen atom
[2] Wis

=

Y

R® and R?! are a hydroxyl group, R’ is an acetoxy group,
and R®, R, R® and R are a hydrogen atom
[3] Wis
H)AQ
R, R and R* are a hydroxyl group, R’ is an acetoxy

group, and R, R and R are a hydrogen atom
[4] Wis
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(8E,12E,14E)-7-((4-ethylnomopiperazin-I- y1) 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)oxp-6710,12,16,20-
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 y1) cargorll_yl)
oxy-6,10,12,16,20-pentamethyl-18;30
epoxytricosa-8,12,14-trien-11-olidé, (8E,12E,14E)-7-(N-(2-(N',N’
dimethylamino)ethyl)-N-methylcarbamoyloxy)-3,16,21 279 280
triRSfdrang-6RE0, 10 AB R G-penten@hgs toget her with the carbon

epoxytricosa-8,12,14-trien-11-olide, (8E,12E,14E)-7-(N-(2-(N',N'-
di‘?‘rﬁé{mﬂ%%i ety yarba Jﬁgy)f%{%%ﬁﬁ?-’iﬁﬁ&%ro%z RN R are
6 pent thy718,19-epoxytri -8 - trign- ide.or.
(S&E(”rl@?& [3%’62%%%%@%/ KLl XEEEBRY Byt ol MigRal ROde0r,
6 AdkH ge.20gpaentamethyl-7-(((1S,4S)-5-methy1-2,5-
diazabicyclo[2.2.1]heptan-2-yl)carbonyl)oxy-18,19-
ep&lyt\¥dsa-8,12,14-trien-ll-olide. 24. The compound according to claim

1, which is (8E,12E,14E)-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyl-?-(N-methyI-N-(I-melghylpipgridin-4-
yI)carbamoonxy)-18,19-epoxytrico}é—§{;2,14-trien-11-

N

R, R® R and R are a hydroxyl group, R is an
acet oxy group, and R and R are a hydrogen atom

[6] Wis

AL

~

R, R, R*® and R* are a hydroxyl group, and R, R and
RY are a hydrogen atom
[7] Wis

AL

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

~

acetoxy group, and R® and R?Y are a hydrogen atom or

[8] Wis
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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,
(8E,12E,14E)-7-((4-ethylhomopiperazin-I-
yl)carbonyl)oxy-3,16,21-trihydroxy-18,12,16,20
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide,

(8E,12E,14E)-3,16,21-trihydroxy-7-((4-
isopropylpiperazin-l-yl)carbonyl)gﬁ{f\),12,16,20-
pentamethyl-18,19-epoxytricosa-8;12,12-trien-11-olide or
(8E,12E,14E)-3,16,21-trihydroxy-6,10,12,16,20

pentamethyl-7-(((1S,4S)-5-methyl-2,5-
didZamsogt & 2. ipremaanzqmagmwynomgetlmezswmm t he car bon

t 2,14- 25.
Ry e)fd%d?y e embanassn. %%m 2 gya
aﬁ aRgisabepolier s el ihgsp 35 oty dn%ed_'sna 20

harmaceu composmon comprising the “compou accordlng to
aay ene ofgthimgdntoattrey paaphaceiagichllyacedntablecadiphataad, or
a hydrate of those as an active ingredient. 27. The medicine according to
clafth 5t&ear dger fordpraventmigoefre ARS8 disease for which gene
expression control is effective. 28. The medicine according to claim 25 as
an

23. The conpound according to claim1l, which is
(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy- 6, 10, 12, 16, 20-
pent anet hyl - 7- ( (4- nmet hyl pi perazi n-1-yl ) carbonyl ) oxy-
18, 19- epoxytricosa-8, 12, 14-trien-11-oli de,
(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy- 6, 10, 12, 16, 20-
pent anet hyl - 7- ( (4- met hyl honopi per azi n- 1-
yl ) car bonyl ) oxy-18, 19- epoxytri cosa-8, 12, 14-trien-11-
ol i de,

(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 7- ((4- (pi peri di n- 1-
yl ) pi peridi n-1-yl)carbonyl)oxy-18, 19- epoxytri cosa-
8,12, 14-trien-11-o0li de,

(8E, 12E, 14E) - 7- (( 4- et hyl pi perazi n- 1-
yl ) car bonyl ) oxy-3, 16, 21-tri hydr oxy- 6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytri cosa-8, 12, 14-trien-11-oli de,
(8E, 12E, 14E) - 7- (N-(3- (N , N - di net hyl am no) propyl ) - N-
nmet hyl car banoyl oxy) - 3, 16, 21-tri hydroxy-6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytri cosa-8, 12, 14-trien-11-oli de,
(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy- 6, 10, 12, 16, 20-

278



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 medigige according to claim 25 as an 281
282 antitumor agent. 32. The medicine according to claim 25 as a

tHRPAS AR Ay it ?or(t(ré)étﬁl%rﬁ@rhﬂnéom& (g@r BRBYhe @i HbcbRiing to
clgﬁlaézta}s' %8 nees rf?taﬂa? ﬂ e medicine accqrdlng to
eu ati

cla asat erap ic agen ng re mél neovascularization or

diabetic retinopegy,. f@EImaEye@pmg'@pﬂfdlpg@p@@_% as a
therapeutic agent for treating inflammatory disease. 36. The medicine

a@co‘t@i.n@&oJdliaiﬁﬂzfpaeta’alm?érbwbut?c ademefbhiriflahmbdtory diseases

consi g of deformant arthritis, rheum t0|d rthritis, psoriasis, and
B Ao Be i e AR TRY s Sk B R B s
ag athergpeufic g]geﬂfo&tre@gng atherosclerosis. 38. The medicine

accorglng to claim 25 as a therapeutic agent for treating a solid cancer.
(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-7- ( ( 4-

i sopr opyl honopi per azi n-1-yl ) car bonyl ) oxy-6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytri cosa-8, 12, 14-trien-11-oli de,
(8E, 12E, 14E) - 3, 16, 21-t ri hydr oxy- 7- (( 4- ( 4-
hydr oxypi peri di n-1-yl ) pi peri di n-1-yl ) carbonyl ) oxy-
6, 10, 12, 16, 20- pent anet hyl - 18, 19- epoxytri cosa- 8, 12, 14-
trien-11-olide, (8E, 12E, 14E)-3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 7- ((4- ( nor phol i n- 4-
yl ) pi peridi n-1-yl)carbonyl)oxy-18, 19- epoxytri cosa-
8,12, 14-trien-11-o0li de,
(8E, 12E, 14E) - 7- (( 4- et hyl honopi per azi n- 1-
yl ) car bonyl ) oxy-3, 16, 21-tri hydr oxy- 6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytri cosa-8, 12, 14-trien-11-oli de,
(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-7- ( ( 4-
i sopropyl pi perazi n-1-yl)carbonyl ) oxy-6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytri cosa-8, 12, 14-trien-11-oli de,
(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy- 7- (( (1S, 4S) - 5-
i sopropyl -2, 5-di azabi cycl o[ 2. 2. 1] hept an- 2-
yl ) car bonyl ) oxy-6, 10, 12, 16, 20- pent anet hyl - 18, 19-
epoxytricosa-8,12, 14-trien-11-oli de,
(8E, 12E, 14E)-7- (N-(2- (N , N -

di met hyl am no) et hyl ) - N- net hyl car banoyl oxy) - 3, 16, 21-
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39. The medicine according to claim 38, wherein the solid tumor is lung
cancer, brain tumor, breast 282 283 cancer, prostate cancer, ovarian
cancer, colon cancer or melanoma. 40. The medicine according to claim
25 as a therapeutic agent for treating leukemia. 41. The medicine
according to claim 25 as an antitun@8@gent based on gene expression
control. 42. The medicine according to claim 25 as an_antitumor agent

béééd‘&fﬁ rsﬂiSiéF&s?on Jfds é@FZdebeEﬁEiaﬁeﬁé‘.yfﬁelﬁleH%me according
itr? ﬂbgi}fr&fa}s%%% g@% ;ﬁpgr‘l@g?qt gased o) an effect of angiogenesis

or preventing or treating’a disease for which
gene expressiongrntrakisieffgctive  qopmrisirg agministering a
pharmacologically effective dose of the medicine according to claim 25 to
adpatksriydmm nwtkddyor) prevéatineyboxeating, 4 Gis2ase rfopydhichxy -
suppression of VEGF production is effective, comprising administerin
ofa REH BRI

LG ltochBaik et BTBOAY Dt e e R PR BA90 Bl 2o
aﬂaitisﬂt-' fﬁs(ﬁf%‘lde or

(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy-
6, 10, 12, 16, 20- pent anet hyl - 7- (( (1S, 4S) - 5- net hyl - 2, 5-
di azabi cycl o[ 2. 2. 1] hept an- 2-yl ) car bonyl ) oxy- 18, 19-

epoxytricosa-8,12, 14-trien-11-oli de.

24. The conpound according to claim1l, which is
(8E, 12E, 14E) - 3, 16, 21-tri hydr oxy- 6, 10, 12, 16, 20-
pent anet hyl - 7- (N- met hyl - N- ( 1- net hyl pi peri di n- 4-
yl ) car banoyl oxy) - 18, 19- epoxytri cosa-8, 12, 14-tri en-11-
ol i de,

(8E, 12E, 14E) - 3, 16, 21-tri hydroxy-7- ( ( 4-
i sopr opyl honopi per azi n-1-yl ) car bonyl ) oxy-6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytri cosa-8, 12, 14-trien-11-oli de,
(8E, 12E, 14E) - 7- (( 4- et hyl honopi per azi n- 1-
yl ) car bonyl ) oxy-3, 16, 21-tri hydr oxy-6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytri cosa-8, 12, 14-trien-11-oli de,
(8E, 12E, 14E) - 3, 16, 21-tri hydroxy-7- ( ( 4-
i sopropyl pi perazi n-1-yl)carbonyl ) oxy-6, 10, 12, 16, 20-
pent anet hyl - 18, 19- epoxytricosa-8, 12, 14-trien-11-o0li de
or (8E, 12E, 14E)- 3, 16, 21-tri hydr oxy- 6, 10, 12, 16, 20-
pent anet hyl - 7- (( (1S, 4S) - 5- met hyl - 2, 5-
di azabi cycl o[ 2. 2. 1] hept an- 2-yl ) car bonyl ) oxy- 18, 19-
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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 1to 24, a
pharmacologically acceptable salt t@teof or a hydrate of those, for
manufacturing an agent for preventing or treating a disease for which
gEROEXPrsSRFA:hirb? islétddtivBNad 1088 bfifhe 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 diseagerfetvbiae SEBRIESPONTY e dsagecian iaefiectvag
49. Use of the compound according to any of claims 1to 24, a
pharn@anolcgiealf acdeptanie balt othafeofr phiaydratobioibsea| foy
manufacturing anelzt%ent for preventing or ge ting a disease for which

[

aRGiBERAEDS ShBtibn 1VEfERIve. 8D, Bs@¥F iR Eobohif® a8y o

a%])éppg of i claimsyl &, 24, a pharmacologically acceptable salt thereof or
a hydrate of those, for manufacturing an 284 285 agent for preventing or

treating a solid cancer. 51. A method for producing a 6-deoxy 11107
compound, characterized in that the method comprises
26. A pharnmaceuti cal conposition conprising the
conmpound according to any one of clains 1 to 24, a
phar macol ogi cal |y acceptable salt thereof, or a hydrate

of those as an active ingredient.

27. The nedi cine according to claim25 as an
agent for preventing or treating a disease for which

gene expression control is effective.

28. The nedicine according to claim25 as an
agent for preventing or treating a disease for which

suppression of VEGF production is effective.
29. The nedicine according to claim25 as an
agent for preventing or treating a disease for which an

anti angi ogenic effect is effective.

30. The nedi cine according to claim?25 as an

angi ogenesi s i nhibitor.
31. The nedi cine according to claim?25 as an
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culturing a microorganism belonging to the genus Streptomyces, which is
capable of producing a compound of the formula (I): wherein [1] W is w
R3 and R21 are a hydroxyl group, R7 is an acetoxy group, and R16, R17,
R20 and R21' are a hydrogen atom or [2] W is R3 and R21 are a hydroxy!l
group, R7 is an acetoxy group, andZ6, R17, R20 and R21" are a
hydrogen atom; and collecting the compound as defined in [1] or [2]

(e inaHEPfef@988 o as "6-deoxy 11107 compound”) from the culture.
285 286 52. Streptomyces sp. strain A-1543 (FERM BP- 8442) that is
capable of producing the 6-deoxy 11107 compound according to claim

53253. A methquhforrsaflecing ae-€ePyy AGMPOUBH HyrRilggiesliy
converting a compound of the formula (1): R7 wherein [1] W is H "y/~\~/H
RBhaTBR2 Ve adgeindxyi group, & ishgn heedRrRYigedd, and R16, R17,
R20 and R21' are a hydrogen atom (hereinafter referred to as "6-deoxy
11107E") into a compound of the formula (1), wherein [3] W is

33. The nedicine according to claim?25 as a

cancer netastasis inhibitor.

34. The nedicine according to claim?25 as a
t herapeutic agent for treating retinal

neovascul ari zati on or diabetic retinopathy.

35. The nedicine according to claim?25 as a

t herapeutic agent for treating inflammuatory disease.

36. The nedicine according to claim?25 as a
t herapeutic agent for inflamuatory di seases consisting
of deformant arthritis, rheumatoid arthritis,

psoriasis, and del ayed hypersensitive reaction.

37. The nedicine according to claim?25 as a

t herapeutic agent for treating atherosclerosis.

38. The nedicine according to claim?25 as a

t herapeutic agent for treating a solid cancer.

39. The nedi cine according to claim 38, wherein

the solid tunor is lung cancer, brain tunor, breast
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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 286 287 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 acetoxy group,
and R17 is a hydrogen atom, [5] W283R3, R16, R20 and R21 are a
hydroxyl group, R7 is an acetoxy group, and R17 and R21' are a
hGADEER atBhOfd) 3% RBNRET R18VAHd RP1GRE Sy drER) Yo GRNERY
R&7 ﬁgp 21" are a hydrogen atom, [7] W is R3, R17, R16 and R21
are a hydroxyl group, R7 is an acetoxy group, and R20 and R21' are a
hydrogen atom or [8] W is 287 288 R2' and R21' form an oxo group
together with the carbon atom to which R2' and R21' are bonded, R3 and
R48.are a hydrdxd gredh, RN as acedixp@romp,cdrd R12%ndsR20 are

a hydrogen atom (these compounds are hereinafter. referred to as
N B A B B RGEN g B Lol SHAK Sl ot tha

biological conversion, the step of incubating 6-deoxy 11107B in the
presence

41. The nedi cine according to claim25 as an

antitunmor agent based on gene expression control.

42. The nedi cine according to claim25 as an
antitunmor agent based on suppression of VEGF

producti on.

43. The nedi cine according to claim25 as an
antitunmor agent based on an effect of angi ogenesis

i nhi bition.

44, A nethod for preventing or treating a disease
for which gene expression control is effective,
conprising adm nistering a pharmacol ogically effective
dose of the nedicine according to claim25 to a

patient.

45, A nethod for preventing or treating a disease
for which suppression of VEGF production is effective,

conprising adm nistering a pharmacol ogically effective
dose of the nedicine according to claim25 to a

patient.
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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 BR&#46) 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

]?%'Pound' 288&%@@25%” cemnaung rSPretSF%f)tﬂe?skgfga? fisease

ollowing general hgrmacologlc ly accep ereo
of Bydratascef tha geows (B YRErEhY\bL? feRIASeRts&T faggk R &~ R16
R'7 R20 R2' and R21' are the same or different and each represents
hgdrogeh setegBadauss Sif aihibigng aphgeresisagidiahloitiref fhect | ve
production of VEGF patrticularl H1W@EmaJhe1?compmMMSUgam
uSOtFaSterhfgiedRS! SAIRFcAREP SERYENCE F6TING 1O
P%QTI\éﬁRCIAN CORPORATION <110>Eisai Co., Ltd. <120>Novel
oactive compound

<
b
47. Use of the conpound according to any one of
claims 1 to 24, a pharmacol ogically acceptabl e salt
t hereof 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 conpound according to any one of
claims 1 to 24, a pharmacol ogically acceptable salt
t hereof or a hydrate of those, for manufacturing an
agent for preventing or treating a disease for which

suppression of VEG- production is effective.

49. Use of the conpound according to any of
claims 1 to 24, a pharmacol ogically acceptabl e salt
t hereof or a hydrate of those, for manufacturing an
agent for preventing or treating a disease for which

angi ogenesis inhibition is effective.

50. Use of the conpound according to any one of
claims 1 to 24, a pharmacol ogically acceptable salt

t hereof or a hydrate of those, for manufacturing an

284



<130>03042PCT <160>2 <210>1 <211>30 <212>DNA <213>Artificial
Sequence <400>1 atgaactttc tgctgtcttg ggtgcattgg <210> 2 <211> 29
<212> DNA <213> Artificial Sequence <400> 2 ctggccttgg tgaggtttgt
accgcataa 30 29

285

agent for preventing or treating a solid cancer.

51. A net hod for producing a 6-deoxy 11107
conmpound, characterized in that the nethod conprises
culturing a m croorgani sm belonging to the genus
Streptomyces, which is capable of producing a conmpound

of the formula (I1):

(n

wherein [1] Wis

R® and R?! are a hydroxyl group, R’ is an acetoxy group,
and R'®, R, R® and R are a hydrogen atom or
[2] Wis

=

Y

R® and R?! are a hydroxyl group, R’ is an acetoxy group,
and R'®, R, R and R*Y are a hydrogen atom and
col l ecting the conmpound as defined in [1] or [2]
(hereinafter referred to as “6-deoxy 11107 conpound”)

fromthe cul ture.
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52. Streptomyces sp. strain A-1543 ( FERM BP-
8442) that is capable of producing the 6-deoxy 11107

conmpound according to cl ai mb51.

53. A net hod for producing a 6-deoxy conpound by

bi ol ogi cally converting a conpound of the formula (I):

wherein [1] Wis

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
conmpound of the formula (1), wherein
[3] Wis

O H

WAL

R, R and R* are a hydroxyl group, R’ is an acetoxy
group, and R, R and R are a hydrogen atom
[4] Wis
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R’ and R?Y forman oxo group together with the carbon
atomto which R and R** are bonded, R}, R'® and R® are
a hydroxyl group, R is an acetoxy group, and R is a
hydr ogen atom
[5] Wis

H

A
R, R® R and R are a hydroxyl group, R is an

acet oxy group, and R and R are a hydrogen atom

[6] Wis

H)&QH
R, R, R*® and R* are a hydroxyl group, and R, R and

RY are a hydrogen atom
[7] Wis

H)A<

N

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

[8] Wis

O H

Hﬂ\
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R’ and R?Y forman oxo group together with the carbon
atomto 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 conpounds are hereinafter
referred to as “6-deoxy compounds”), conprising

1) a step that can conduct the biol ogical conversion,
the step of incubating 6-deoxy 11107B in the presence
of a culture solution of a strain selected from

m croorgani snms bel onging to bacteria or a product
prepared fromculture cells of the strain, and

2) collecting a 6-deoxy conmpound fromthe incubated

sol uti on.

54. The net hod according to claim53, wherein the
m croorgani sm bel onging 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 conpound.
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ABSTRACT
Compounds represented by the foll ow ng
general formula (1), pharmacologically acceptable salts
t hereof or hydrates of the sane: (1) wherein W

represents

O H

~ A o DR

and R?, R, R® RY, R® R and R*' are the sane or
different and each represents hydrogen, etc. Because
of inhibiting angiogenesis and inhibiting the
production of VEGF particularly in hypoxia, the

conpounds (1) are useful as renedies for solid cancer



SEQUENCE LI STI NG

<110> MERCI AN CORPORATI ON
<110> Eisai Co., Ltd.

<120> Novel bioactive conpound
<130> 03042PCT

<160> 2

<210> 1

<211> 30

<212> DNA

<213> Artificial Sequence
<400> 1

atgaactttc tgctgtcttg ggtgcattgg

<210> 2

<211> 29

<212> DNA

<213> Artificial Sequence

<400> 2

ctggccttgg tgaggtttgt accgcataa

30

29



